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HHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsAETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00eCIeYnBaeT U3yUCHUE IPYTUX JUCITUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHUE HEOOXOIMMO s
MPOJOHKEHNS 00pa30BaHUs U B TIOBCEIHEBHOM XU3HU. PazButre y oOydaromuxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHHM W CYIIHOCTH ajreOpanvecKux
abcTpakiuii, cnoco0e OTpaKeHUs MaTEMATUIECKON HAyKOH SBJICHHUI U MIPOIIECCOB
B MpUpOJIe M OOIEeCTBE, POJIM MaTEeMAaTHYECKOr0 MOJEIUPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOMUMBIX JJIs afalTallii B COBPEMEHHOM ITH(DPOBOM
obmiectBe. M3ydenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTU, TpPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUS W BBIBOJIBI,
dbopmynupoBath yTBepkAeHH. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIolIUXCs: OHM HCHOJB3YIOT JICTyKTUBHBIE U
UHAYKTUBHBIE pacCyXAeHUs, 0000IIeHre U KOHKPETU3alNI0, abCTparupoBaHue U
anajoruto. OOyueHuwe  anreOpe  MpeanosjaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITETFHOM  JIEATEIBHOCTH OOYYalOIINXCs, IOTOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 SABJISETCS peaan3ainnuei 1es1TeIbHOCTHOTO MPUHITUIIA 00yICHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Ainrebpa» ajisi OCHOBHOTO
oOmrero 00opa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOANYECKHE
muHUU: «Yucnaa M BRIUUCICHUD», K ANTeOpandecKue BhIpAKCHUNY, «YPaBHEHUS U
HepaBeHCTBa», «Dynkmumy. Kaxkmas w3 3TUX colepKaTelbHO-METOIUYECKUX
JUHUYN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUS! Kypca, B3aUMOJICUCTBYS C
JAPYTUMH €T0 JIMHHSAMHU. B Xome u3ydeHus ydeOHOTO Kypca OOydYaroImuMcs
MPUXOIUTCS JOTHYCCKH PACCYKIIaTh, HMCIIONH30BATh TEOPETHKO-MHOXKXECTBEHHBIN
s3bIK. B CBSi3M ¢ 3TUM B mporpamMmy y4deOHOro Kypca «Anredpay» BKIIOUEHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTU4YECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTHyeckoro s3bika. CoxaepkaTreapbHOW |
CTPYKTYpPHOUM OCOOEHHOCTBIO Yy4ueOHOTrO Kypca «Aunrebpa» SBISIETCS €Tro
UHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMA «Ywcna ¥ BBIYHCICHUS» CIY)KHUT OCHOBOH IS
JabHEHIIIETO W3YYCHHs] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHS MOJTH30BATHCA AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHHIO NMPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
KU3HU. PazBuTHe MOHATUS O YMCIE HAa YPOBHE OCHOBHOIO 00Iero oOpa3oBaHMs
CBS3aHO C pAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMH, (HOPMHUPOBAHHEM



MPEJICTABICHUN O JIEMCTBUTEILHOM YHCJE. 3aBEPIICHHE OCBOCHMS YHUCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Conepxanue IByX alnreOpandeckux JUHUN — « AIreOpandecKre BhIPaXKEHUS
U «YpaBHECHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyUAIONTUXCS
MaTEeMaTUYECKOro ammapara, HeoOXOAUMOTro i PelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEAMETOB M IMPAaKTUKO-OPUEHTUPOBAHHbIX 3amad. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4YeOHBIM Marepuan TpPyNIupyercs BOKpPYT
paIMOHAIBHBIX BBIpAKCHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHNE MAaTEMAaTHKHA KaK
A3bIKa JJI1 TMOCTPOEHUS MAaTEMAaTHYECKUX MOJEJIEH, OMUCAaHMUS MPOLIECCOB U
ABJICHMM peanbHOrOo Mupa. B 3agaunm oOyudeHus anrebpe BXOASAT TaKKe
JanbHEWIlee Pa3BUTHE AJITOPUTMHUYECKOTO MBIIIJIEHUS, HEOOXOJAMMOTo, B
YaCTHOCTH, I OCBOCHHS Kypca WH(GOPMATHKW, ¥ OBJAJCHHEC HaBBIKAMU
JeTYKTUBHBIX paccyxneHuii. [Ipeobpa3oBanue CUMBOIBHBIX (OpPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpadUueCKO JUHUU HAIECJIECHO Ha MOJyYEHUE
OOyJaronMMUCs 3HAHUK O (QYHKIMSIX KaK BKHEHUIIIEH MAaTEMaTHYCCKON MOJEIH
JUTSL OTIICAHUSI M UCCJIEIOBaHUS Pa3HOOOPAa3HBIX MPOIIECCOB U SBJICHHUM B IPUPOJIC
u obOmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaroumuxcs
YMEHHUSI UCTIOIb30BaTh Pa3IMUHbIE BHIPA3UTEIIBHBIE CPEACTBA SA3bIKa MATEMATUKHU —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIaJ B (opmMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LIMBUIN3ALMU U KYJIbTYPBHIL.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3ywaeTcsi ydeOHBIM Kypc
«Anre0pa», KOTOPBIA BKJIIOYAET CJICAYIOIINE OCHOBHBIE pa3ielbl COJACPKAHMUS:
«Uucma w BBIUKCICHUN», «ANTEOpandecKUe BBIPAKCHUS», «YPaBHCHUS W
HEPABEHCTBa», « DYHKIHUN.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautca 306 dacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9
kimacce — 102 yaca (3 yaca B HEZIeIH0).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Yuciia v BHIYUCIICHUA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEX0]l OT OJHOW (POpMBI 3amucu
npobeit k apyro. I[loHsiTe palMoOHANBHOrO 4YMCIA, 3alucCh, CpaBHEHUE,
YIOOpAIOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMmernyeckue JeHCTBUS €
palMOHAJIBHBIMUA YKCIIaMH. Pelienne 3amad u3 pealbHON NMPAKTUKU HA YacTH, Ha
TpOOH.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpejaesieHue, Mnpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpEeNeNeHUs, 3aUCh O0NbIIUX yucen. [IpouenTsl, 3anuch
MIPOLIEHTOB B BHUJE JIpoOU U ApoOH B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4d Ha
IIPOLICHTHI, PEIICHHE 3a1a4 U3 PEaIbHON IIPAKTHUKH.

[IpumMeHeHne TPU3HAKOB  JCIMUMOCTH, pAa3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHbIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HciIe TpsMas HW  oOparHad
IIPONIOPLUOHAIILHOCTH.

AJireOpanyecKkue BbIPasKeHUs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomycTUMBIE
3Ha4YEeHUSA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXy BETUYMHAMU B BUJIE
dbopmynsl. Beraucienus o popmynam. [IpeodbpazoBanue OYKBEHHBIX BBIPAKEHUH,
TOXXIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiia MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBECHUS MOJO0HBIX ClaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

Onnowiensl U MHOTOWIEHBI. CTeneHs MHOrousieHa. CI0KeHUe, BEIYMTaHUE,
YMHOXEHUE MHOTO4JIEHOB. DOpMyJIbl COKpPAIEHHOTO YMHOXEHUSA: KBaJpaT
CyMMBl M KBaApar pa3sHocTu. PopMmysa pa3HOCTH KBaaparoB. PasznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHUS, IpaBUja NpPeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOM, YHUCIO KOPHEN JMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEWMHBIX ypaBHEeHHU. CoCTaBIE€HHUE YpPaBHEHHUI MO
YCJIOBHIO 3a7jauM. PenieHne TeKCTOBBIX 3a7a4 € MOMOIIBIO YPaBHEHUH.

JIuneitHOe ypaBHEHUE C IBYMs MEpPEMEHHBIMU U ero rpadguk. Cucrema aByX
JVHEWHBIX YPAaBHEHHMM C AByMs IIEpEMEHHBbIMU. Pemienue cucrem ypaBHEHUU
crocoboM MoACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3a/Jad € TOMOIIBIO
CUCTEM YpaBHEHMUII.

DyHKUNHA



Koopannara Touku Ha npssmon. HuciioBsle IpoMexKyTKU. PaccTosinue Mexy
JBYMSI TOUKAMH KOOPUHATHOM MPSMOM.

[IpssmoyronbHas cucrema koopauHat, ocu Ox u Oy. AlGcuucca U opJauHaTa
TOYKHU Ha KOOPIUHATHOM TIocKocTh. [IpuMeps! rpadukoB, 3aqaHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢ynknuu. [padux
¢dbyukiuu. CoiictBa ¢pyHkuuil. Jluneinas ¢pynkuus, e€ rpaduk. I'paduk yHkumumn
y = |[x|. I'paduueckoe pelieHre JTUHEHHBIX YPABHEHUH W CHUCTEM JIMHEHMHBIX
YpPaBHEHUM.

8 KVIACC

Yuciaa u BBIYHCTCHUS

KBaapatubeiii kopeHb u3 uwucia. [loHsTHe 00 UppalMOHAIBHOM YHUCIE.
JecsTuunble NpUOIMKEHUST UppallMOHANIbHBIX yKrcen. CBolcTBa apuMETHUYECKUX
KBa/IPATHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BbIPAXKEHHIM
Y BBIYUCIICHUSIM. [[eliCTBUTENBHBIE YHCIIA.

Crenens ¢ 1enpIM oKaszaTeneM U e€ cporictBa. CTaHaapTHAs 3alKCh YUCIA.

Anrebpandeckre BeIpaKCHUSIAJTeOpandeckne BbIpaskeHusl

KBanparaeii  TpEXwieH, pa3iokKEHHE KBAaApPaTHOIO TPEXWIEHA Ha
MHOKUTEIIH.

Anrebpandeckas ApoOb. (OCHOBHOE CBOWMCTBO anreOpamdeckor apoowu.
CnoxxeHrne, BBIYHTAHWE, YMHOXXCHHE, JCIICHHE anreOpamdeckux apoOei.
ParnmonanpHbie BEIpaKEHUS U UX MpeoOpa3oBaHUeE.

VYpaBHEHUs U HEPaBEHCTBAY pABHEHHSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOrO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEeHUN, CBOAALLNUXCS K JIMHENHBIM U KBaJAPATHBIM.
[Ipocreiiue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

['padrueckas maTEpHpeTanyss ypaBHEHUN C IByMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHUU C JBYMS NEepeMEHHbIMHU. I[Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perienre TeKCTOBBIX 3a/1a4 aareOpandecKuM CIiocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OJIHOW NEPEMEHHOM.
PaBHOCHIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHKIMNPYHKUNHA

[lonarue Qynkuun. OOIACTb ONPEACIICHUS W MHOXECTBO 3HAYCHUM
¢bynkuuu. CnocoOsl 3a1aHus PyHKIUH.

I'padpux ¢dynkuun. YUrenne cpoiicTB ¢yHKuuu no e€ rpaduxy. IIpumepsr
rpadukoB GYyHKIMHA, OTPAKAIOIIUX PEATTbHBIE MPOLECCHI.



@DyHKIUY, OIUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHMOHATILHBIC
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelICHUE YPaBHEHUN U CUCTEM YPABHCHUU.

9 KVIACC

Yuciia ¥ BBIYUCTICHUSA

PannonanbHble 4yKclia, UppalMOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
AecsITUUHbIe 1poOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEIl, JEHCTBUTENbHbIC YHCTIa
Kak OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OJHO3HAYHOE COOTBETCTBHE
MEXKYy MHOKECTBOM JEHUCTBUTEIILHBIX YUCET U KOOPAUHATHOM IIPSAMOM.

CpaBHEHHE [IEWCTBUTENIBHBIX YHCEN, AapU(PMETHUYECKUe JEHUCTBUA C
JNEHUCTBUTEINBHBIMU YUCIIAMU.

Pa3meppl 0OBEKTOB OKpYXaroLIEro MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKPY KaroLIEM MUDPE.

[IpubnnxEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyIrieHue
yucell. [Ipuknika u oeHka pe3yabTaToB BBIUYNCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunetHoe ypaBHeHue. Penienne ypaBHEHUN, CBOISIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparnoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOU
CTEIICHEU pa3JIOKEHUEM Ha MHOXKUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHEeHUE ¢ ABYMs MEPEMEHHbIMHU M ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUM C IBYMs IIEpEMEHHBIMU. Penienue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOpPBIX JHUHEHOE, a Jpyroe — BTOpOM creneHu. ['paduyeckas
MHTEPIIPETalNs CUCTEMBI YPABHEHH C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 anreOpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre nMHENHBIX HEPABEHCTB C OJHOW mHepeMeHHOH. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEeHCTBA.
['padmyeckass MHTEpIpeTaluss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

OyHKIMMPYHKIUA

KBanpatnunas Qyskums, e€ rpadux u cpoiictsa. Ilapabona, KoopAauHATHI
BEPILMHBI 1apadoJIbl, OCb CHMMETPHUH 11apadOoIbl.

I'paduxu PyHrmmit: vy =kx, y=kx + b, y=k/x, y =x3, y = Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  mociae0BaTEIbHOCTUYMCIOBBIE  NOCIEN0BATEIBHOCTH H
Nporpeccuu

[loHsiTHE YHCIIOBON IMOCIENOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
pEKyppeHTHOH dhopmyIioi u (popmyIoit n-ro dieHa.

ApudmeTrnueckas U reoMerpuueckas mnporpeccur. Oopmyssl n-ro 4ieHa
apu(PMETUUECKON U T€OMETPUUECKON MPOrPECCUl, CYMMBI IIEPBBIX # YJIEHOB.

N300paxkeHre WIEHOB apU(PMETHUYECKON U TeOMETPUYECKOW MPOrpeccHii
TOYKaMH Ha KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBINM M DKCIIOHEHIUMAJIBHBIM POCT.
CioHbIE NIPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«Anredbpa» XapakTepu3yrTCs:

1) naTpuoTHYeCKoOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOU
MAaTeMaTUKH, LIEHHOCTHBIM  OTHOLIEHUWEM K  JOCTHKEHUSAM  POCCUUCKHX
MaTEMaTUKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JTOCTHKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3alii ero
MpaB, TMPEJCTABJICHUEM O MAaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTMIKCHUM HayKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIMUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3a1ad
MaTeMaTU4YEeCKOW HaIpaBICHHOCTH, OCO3HAHUEM BaXHOCTU MaTEMAaTUYECKOIO
o0pa30oBaHMsI Ha MPOTSHKEHUHM BCEHM JKM3HU JJIsl yCHEIHOM NpodeccruoHaIbHOU
NEATEIbHOCTU W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM UHIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U HKU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pacCyXJICHUM, YMEHUIO BHUICThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

OpHEHTalMel B JEATEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHsI YEIOBEKA, MPUPOJLI U
oOmecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl UeI0BEUYECKOM
NEATENBHOCTH, 3TANlOB €€ pa3BUTHS M 3HAYMMOCTH JJIsI Pa3BUTHUS LUBUJIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKU U MAaT€MaTHUYE€CKOW KYJIbTYpOM KaK CpPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM IPOCTEUIIMMHM HABBIKAMHU HCCIIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usmyeckoe BocnuTanme, (GpopmMHupoBaHHMEe KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarONmoJIy4Ymsi:

IFOTOBHOCTBIO INPHMCHATH MATCMATHUUCCKUC 3HAHHWA B HHTCPECAX CBOCTO
3I0POBBSI, BCACHHUS  3J0POBOrO  00pa3a KM3HH  (370pOBOE  IHTaHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUM W OTHbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PEQIIEKCUM, MNPU3HAHHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO e IpaBa JPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHeHTaHHGﬁ Ha IIPUMCHCHUC MATCMAaTHYCCKHUX 3HAHUU AJIA pCIICHUA 3a1a4
B 00JIACTM COXPAHHOCTHU OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX IOCIEACTBHM I OKPYKAIOWIEW Cpelbl, OCO3HAHUEM
TJI00ATBHOTO XapakTepa SKOJOTHUECKHUX MPOOJIEM U MyTEH WX PEIICHUS;

8) ajanTanusa K U3MEHSIIOIIMMCS YCJIOBHSAM COIMAJILHOW M NMPHUPOJTHOMI
cpeabl:

TOTOBHOCTBHO K I[CﬁCTBPISIM B YCIOBHAX HGOHPCI[eJ'IéHHOCTI/I, ITOBBIIIICHHU IO
YPOBH:A CBOCH KOMIIETCHTHOCTH qepe3 NMPaKTHICCKYIO ACATCIbHOCTh, B TOM YUCJIC
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MPUOOpETaTh B COBMECTHOHN ACATEILHOCTH
HOBBIE 3HaHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA JPYTHUX;

HEOOXOJAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHU, B TOM YHUCIE
CI)OpMYJIHpOBaTI) nacu, NMMoOHATHsA, THI10TE3bI 06 o0beKTax u ABJICHHUAX, B TOM UHCJIC
paHEC HEHU3BCCTHBIX, OCO3HaBaTh I[G(l)I/IHI/ITLI CO6CTB€HHLIX 3HAaHUU u
KOMITETEHTHOCTEH, TIJIaHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATH
MpPUHUMAEMbIe PEIICHUS U JACUCTBUS, (OPMYIMPOBATH M OICHUBATH PHUCKU H
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIE YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jjoruueckue JelicTBUA:

e BBIBJISITh U XapaKTE€PU30BATh CYIICCTBEHHBIE MTPU3HAKH MATEMAaTHUUYECKHUX
OOBEKTOB, TMOHATHI, OTHOIICHHN MEXIy MOHATUSIMHU, (HOPMYIUPOBATH
ONpENEIICHUS]  TOHSTHM, YCTaHABIMBATh CYILIECTBEHHBIM  IPHU3HAK
KJaccuuKaIi, OCHOBAaHUS JJIi OOOOIIEHUS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO aHAIIN3A;

e BOCHPUHUMATH, (OPMYJIHPOBATH U  MOPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEpJAUTEIbHBIE W OTpHUIATEIIbHBIC, CAWHWYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIE;



BBIBISITP ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
npoTtuBopeursi B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpUM A BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX WU
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUCHHH 110 aHAJIOTUH;
pa30upaTh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (MPAMbBIE U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE JI0Ka3aTesIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaThb AapryMEHTAlMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh Ccrnoco0 pemieHus y4dyeOHOW 3aaadd (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHUs, BBHIOMpAaTh HauOoJiee TMOAXOAAIUN C Y4YETOM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eMCTBUA:

HCITOJIB30BaTh BOTIPOCHI KaK WCCIIENOBATEILCKHM WHCTPYMEHT ITO3HAHWS,
dbopMyupOBaTh BOMPOCH], (UKCHPYIONME MPOTHBOPEUYUE, MPOOIeMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJUTh 10 CAMOCTOSITEIBHO COCTABJIICHHOMY IIJIaHY HECIIOXHBIHA
DKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWE 1O  YCTAaHOBIICHUIO
OCOOCGHHOCTEH MaTeMaTHYEeCKOrOo OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIONEHUS, WCCICAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

MPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIJIBUTaTh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c nundopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, TaHHBIX,
HEO0OXOAMMBIX JIJIsl PEIICHUS 3a]auH;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
nH(OOPMAITUIO PAa3TUYHBIX BUIAOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHHS HWHOOpPMAIMU W WUIIOCTPUPOBATH
pelraemMble 3aJayd  CXE€MaMHM, JAuarpaMMaMu, WHOW Tpadukodl U ux
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTHh WH(OOpPMAIIUU TIO KPUTEPHUSM, MPEIT0KCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOATEIBHO.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiiCTBHA:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHUHM C
YCIIOBUSIMU U IIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS IO
XOJy pelIeHus 3a7ja4i, KOMMEHTHPOBATh MOJTYUYCHHBIN pe3ybTar;

B X0JI€ 0OCYKIEHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0OJIeMBbI, pelraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAICIEHHBIC HA MIOUCK
peIlIeHUs], COMOCTaBISATh CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YY4aCTHUKOB AHAaiora, oOHapyXHBaTh Pa3M4Me€ U CXOJCTBO IMO3ULIUHN, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIacusi, CBOU BO3PAXKEHUS;
NPEICTaBISATh  PE3yNbTaThl  pEHICHHs  3aJadyd,  OKCIICPUMEHTA,
UCCJEIOBAHMSI,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSA C y4ETOM 3a/1a4 MPE3EHTAIMN U OCOOCHHOCTEHN ay TUTOPHH;
NOHMMAaTh W HCHOJb30BaTh  MNPEUMYILIECTBA  KOMAHIHOM U
WHANBUAYAIBHON pabOThl TpU pPEIICHUH YYEOHBIX MaTeMaTHYEeCKHX
3amad;

NPUHUMATH LEJIb COBMECTHON AESITENbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHON paboThl, pacHpelensaTh BHAbI pabdoT, JOroBapUBaThCA,
00CY’KIaTh MPOIECC U PE3yNIbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKUX
JIFOICH;

y4acTBOBaTh B TPYNHOBBIX (opmax paboTel (0OCyXmeHus, 0oOMEeH
MHEHUSIMH, MO3TOBbI€ ILITYPMbl W JApYyTu€), BBINOJHATH CBOK YacThb
paboThl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJICHAMH KOMAaH/IbI,
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPHUTEPHSIM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISAThH IUIaH, aJiICOPUTM pelIeHUs 3aAadu (WU ero
4acTh), BBIOUpATh CIOCOO peIIeHUs] ¢ Y4ETOM HMEIONUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTbh U KOPPEKTHUPOBATH
BapUaHTHI pEIICHUM ¢ y4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTpOJH), AMOIMOHAJILHbIN UHTEJJIEKT:

BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIECKOMN 3aa4u;

NPEABUNECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUHU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTHOOK, BBISIBJICHHBIX TPYTHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH IMOCTABJICHHOU LEIU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHXKCHUS WIIM HEIOCTHIKECHUS 11EJIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 KJjacce OOyYarolmMiCs TOMYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUA

BreinmonuaTh, coueras yCTHbIE W TMHUChbMEHHBIE MPUEMBI, apuhMETHUYECKUE
JEUCTBUS C PallMOHATBHBIMU YUCIAMHU.

HaxonuTe 3Ha4YeHUS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpPa3HBIC
CroCcOOBl U MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAXKEHUH, COAEpPKALIUX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMHCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH ).

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAJIBHBIC YUCTIA.

OKpyrsaTh yucia.

BpInoNHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLCHKY 3HAYCHUN
YUCJIOBBIX BbIPAXKEHUW. BBIMNOIHATH NEUCTBUS CO CTENEHSIMU C HATypaJlbHBIMHU
MOKa3aTeNIsIMH.

[IpuMeHsT,  NpU3HAKK — JCIMUMOCTH,  Pa3l0oXXEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOILEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7ad ¢ Y4ETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBONCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

AJireOpanyecKkue BbIPasKeHUSs

Hcnonb3oBaTh aire0pandeckytd TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B Ipolecce OCBOCHUS y4eOHOro Marepuarna.

HaxoauTte 3HaueHUsT OYKBEHHBIX BBIPAXKCHUN MNpPHU 3aJaHHBIX 3HAYEHUSIX
EPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJIOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEICHUEM MTOAOOHBIX CIaraeMbIX, PACKPhITUEM CKOOOK.

BbINONHAT yMHOXKEHHWE OJHOWIEHA HAa MHOIOWIEH M MHOrOWieHa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymIecTBIATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIHU C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIINEro MHOXUTENS, TPYIIUPOBKU  CJIaraeMbix,
npuMeHeHus1 HOPMYJT COKPAIIEHHOTO YMHOXKECHHS.

[IpumensTh npeoOpa3oBaHKsl MHOTOWICHOB U1l PEIICHUs PA3IMYHbBIX 3a]a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 peaTbHON MPAKTUKH.

Ncnonb3oBaTh CBOMCTBa CTENEHEH C HATypalbHBIMU MOKa3aTEJsIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHEHbIE ypaBHEHUS C OJHOM TNEPEMEHHOMW, MPUMEHsS TpaBUiia
nepexoa OT UCXOJHOIO YPAaBHEHHsI K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[IpumensTe rpaduyeckue METOIbI IPHU PEIICHUN JTUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Nap 4YHUCEN, SBISAIOIMIMUXCA PEIIEHUEM JIMHEHMHOIrO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

Ctpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK IJUHEHHOTO YpaBHEHUS C
JIBYMSl TEPEMEHHBIMU, TMOJB3YACh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
YpaBHEHUSI.

Pemiats cuctembl IBYX JIMHEHMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
quciie rpa@uuecKu.

CocraBnsaTe W pewiaTh JIMHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpPaBHEHUN TIO YCJOBHUIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4i MMOJTy4YEHHBIN pe3yJibTar.

DOyHKUNHA

N300pakath Ha KOOPAMHATHON MPSMOIM TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, UHTEPBaJbl, 3aMKCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKe.

OTtMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAHHATaM,
cTpouTh rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Yy = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMS, pPACCTOSHHE, LIE€HA, KOJUYECTBO, CTOHUMOCTD,
MIPOU3BOJAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne pyHKIIMY MO 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid cnocod MPeACTaBICHHUS W aHalu3a UHGOpMaIH,
M3BJICKATh U HHTEPIIPETUPOBATH MH(GOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs MOJYYHUT CIEAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYHMCICHUSA

Hcnonp30BaTh HayaJdbHBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh J1eWCTBUTEIIbHbBIE
YyCia TOYKaMU Ha KOOPJAWHATHOW MPSMOU.

[IpumensaTe ToHATHE apuUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUThH
KBaJIpaTHbIE KOPHU, WCIIOJB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEpPKAUIMX KBaJApaTHbIE KOPHHU, HCIHOJIb3Ys
CBOMCTBA KOPHEMN.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JECSITHYHBIX
npoOeii u creneHelt yucna 10.

AnredpanvyecKkue BbIPpaKeHUA

[IpumMeHsATh TOHSATHE CTEMEeHW C IeNbIM TI0Ka3aTejieM, BBITIOJHATH
npeoOpa30BaHus BbIPAKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeIeM.

BbIMIONHATH TOXKJIECTBEHHbIE MPeoOpa30BaHUs PAlMOHAIBHBIX BbIPAXKECHUI
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYIEHAMH U aJIreOpanyecKUMH APOOSIMH.

PacxanbiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEITH.

[IpumensaTh mpeodpa3oBaHus BEIPAKECHUM I pEIICHUS Pa3IUYHbIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEATbHON NPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemates nuHEWHBIC, KBaJIpaTHBIC ypaBHEHHUS W PaAllMOHAIBHBIC YpPAaBHCHWSI,
CBOJISIIIIMECS K HUM, CUCTEMbI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBouTh mpocTeiiine uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHH, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MPEACTaBICHUN (yCTaHABIUBATh, UMEET
Y ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEILCHUS, €CIU UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHON (HOPMYIMPOBKU 3a7adu K €€ anreOpandyecKoi
MOJIEJIM C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WIM CHCTEMbl YypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN pe3yabTarT.

[IpumeHsATh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJIsi CpPAaBHEHUS, OIICHKH,
pemiarb JMHEWHbIE HEPaBEeHCTBA C OJHOM MEPEeMEHHOW W UX CHCTEMBbI, JaBaTh
rpauuecKyr0 WUTIOCTPALMI0 MHOYKECTBA PELICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[loHumaTh ¥ KCMONB30BaTh (DYHKIIMOHANBHBIE TOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHMS), OMpEACNsATh 3HaueHHEe (PYHKIMU TO 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOWCTBA (PYHKITUU TI0 €€ rpaduKy.

Crtpoutb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCBIBaTb CBOICTBA YHCIOBOIL
byHKuu 1o e€ rpaduky.

K koHmy oOyuenuss B 9 kjacce o0OyYarOIIMHCA MOMYYUT CIETYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yucna v BBIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPPAllMOHATBHBIE YHCIIA.

BeimonaaTh  apudMeTHdecKkue EHUCTBHS C  PAIlMOHAIBHBIMU  YUCIIAMH,
coueras YCTHbIE M TIUCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUSA C
UppalMOHATbHBIMUA YUCTAMH.



HaxoguTh 3HaueHusl CTENEeHEW C MEIbIMH II0OKa3aTeisiMU W KOPHEW,
BBIYMCIIATh 3HAYEHUSI YUCIIOBBIX BBIPAXKECHUM.

OKpyriaTh [€UCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHbIE W KBaJpaTHbIE YPABHEHWS, YPABHEHUS, CBOJSIIMECA K
HUM, POCTENIIINE TPOOHO-pAllMOHATBLHBIC YPaBHEHUS.

Pemarp cucrempl AByX JIMHEHMHBIX YPAaBHEHHUUW C JBYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHCHUU, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemiath TeKCTOBBIE 3ajayM aIreOpaMvdecKUM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAMTE MpOCTENIINE UCCIETOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ IPUMECHEHUEM T'papUUIECKUX MPEACTABICHUH (yCTaHABIMBATh, UMEET
JI1 YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemate nuHeElHBIC HEpaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, H300paKaTh
pEIIECHUE HEPABEHCTB HA YHUCJIOBOW NPSAMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemate  cucTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aIMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DyHKUNH

PacriosnaBaTh (yHKIMH W3y4eHHBIX BUJOB. [lOKa3pIBaTh CXEMaTHYECKH

pacmnoyiokeHre Ha KOOPJIMHATHOM TIOCKOCTH rpadukoB QyHKIMi Buaa: y = kx, y
=hx+b y=kix y=ax2 +bx +c y=x3 y=1x y = |x|, B 3aBuCcHMOCTH OT
3HaYeHUH K0d3(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUHA.

Crpouth 1 M300paXkaTh CXEMATUYECKU I'padUKU KBaJIpaTUUYHBIX (PYyHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX TpaduKam.

Pacno3naBaTh kBagpatnuHyo GyHKIHUIO 10 (opMmyJie, IPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKHU, TEOMETPUHU.

Yucii0BbIe MOCIEA0BATEILHOCTH H IIPOrPEeCCHH

Pacno3naBaTh apuMETHUECKYI0O M TE€OMETPUYECKYIO MPOTPECCUU MpH
Pa3HBIX CrIoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCIEHHMST C  HUCHOJb30BaHUEM (OPMYNIT N-ro 4JieHa
apu(pMeTHYECKON U TeOMETPUUYECKOI MPOrpeCCHid, CyMMBI IIEPBBIX N YJIEHOB.

N300paxkatb 4ieHbl MOCIEIOBAaTEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amgaum, CBsi3aHHBIE C YHCIOBBIMH ITOCIEIOBATECIBHOCTSIMH, B TOM
YHCIIC 33JIaYU M3 PeaJTbHOM KU3HM (C MCIOJIB30BAHUEM KaIbKYJISITOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbIe
Ne i/m P Konrtpousnsie | IIpakTnueckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
| Yucna u BeIYKCIeHUs. ParimonanbHbIe 25 ) bubmuorexa [JOK
qucia https://m.edsoo0.ru/7f415b90
bu6mmoreka [JOK
2 AJTCOPaNTIECKHE BLIPAXKCHHA 27 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 ¥ PABHCHHUS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
4 Koopmumatet u rpaguicu. dynkim 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenme n 0bodmenue 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Kontpoabnsie | IlpakTHueckn (upp )
NMPorpaMMblI Bcero oOpa3oBaTe/ibHbIE
padoThbI e padoThbI
pecypcsbl
bu6mmoreka [JOK
1 Uucna u Berunciienus. KBagparHeie KOpHU 15 1 httns://m._edsoo.rw/7f417af8
) Uucna u BeruucieHus. CTeneHsb ¢ 1eIbIM 7 bubmmoreka [{OK
IoKa3areiemM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKre BhIPaKECHHUS. 5 | bubnuoreka [JOK
KBagpaTHbiii TpEXUiieH https://m.edsoo.ru/7f417af8
4 Anre6panyeckue BbIpaXKEeHHUS. 15 1 bubnnorexa [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBaipaTHbie 15 | bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
. 1
7 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 https://m.edsoo. /741 7af
bubnnoreka [IOK
8 PyHKIH. OCHOBHBIC OHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
? Dymicimau. Hucnosie pynim ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
1
10 Tosropere u 0bobmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




9 KUIIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHMe pa3/iesioB U TeM uugposbie
Ne i/m P Kontpoabnbie | IlpakTHueckue (1uubp )
NMPOrpaMMmblI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
| Uucna u BerunciieHus. JleficTBUTeNbHbIS 9 1 bubmuorexa [JOK
qucia https://m.edso0.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHUS C 14 1 bubmmoreka [JOK
OJHOU MEepPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 | bubnmoreka [JOK
ypaBHEHUH https://m.edsoo0.ru/7f419d08
bubnnoreka IIOK
. 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 hits://m_edsoo.ru/7f419d08
bu6mmoreka [JOK
) 1 1
> YHKIHIH 6 https://m.edso0.1u/7f419d08
bu6mmoreka [IOK
6 YucnoBble OCIEA0BATEILHOCTH 15 1 htos://m.edsoo.rw/7419d08
. [ToBTOpEHME, 0000IIEHUE, CUCTEMATU3 AT 13 | bubmnoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 7 0







IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KosiunuecTBo yacos JJIeKTPOHHBIE
Ne ara upposBbIe
n/n Tewa ypoxa Bcero KonTpoabhbie | IIpaxTiieckue II/I[3y‘IeHI/Iﬂ Llﬁl?al;OBaTeanme
padoThI padoTbI pecypen
1 [ToHsaTHE parMOHAIBLHOIO YHCIIa 1
) ApudmeTnueckue 1eicTBUS C |
palroHaTbHBIMU YHCIAMH
3 ApudmeTnueckue JeicTBUS C |
panoHaIbHBIMU YHCIAMU
4 Apudmernueckue 1eHCTBHS € 1
panoHaIbHBIMU YHCIAMU
5 Apudmernueckue 1eHCTBHS € 1
palMOHATbHBIMU YHCIAMH
6 KonTposnbnas padora Ne 1 | |
(BXOsIIIAs)
. CpaBHeHue, ynopsijouuBaHue 1
palOHaIbHBIX YUCEI
2 CpaBHeHue, ynopsij0uuBaHue 1
palOHaIbHBIX YUCEI
9 CpaBHeHue, ynopsij0uuBaHue 1
paIMoOHATBHBIX YUCEI
10 Crenenb ¢ HaATypaJIbHBIM 1 bu6nuoreka [JOK

II0Ka3aTcjiIeM

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

11

CreneHs ¢ HaTypaJIbHbBIM

bubmuoreka [IOK




IIoKa3aTcjieM

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

12

CreneHs ¢ HaTypaJIbHBIM
rokasaresem

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154¢

13

CreneHb ¢ HATYpaIbHBIM
MOKa3aTeleM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HATYpaIbHBIM
MoKa3aTeieM

15

Permrenie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOIIEHTHI U3 PeaTbHOU
MPAKTUKHU

16

Pertenrie ocHOBHBIX 3a7a4 Ha
JIpoOH, POIIEHTHI U3 PeAIbHOU
PAKTHKU

17

Pemenie oCHOBHBIX 3a/1a4 HA
JIpoOu, IPOLIEHTHI U3 PeaIbHOU
MPAKTHKH

18

Pemennie ocHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 PEAbHOM
MPAaKTHKU

19

[Tpu3Haku AETUMOCTHU, PA3IIOKEHUS
Ha MHOXXHUTENU HATypalbHbIX YHCET

20

[Tpu3Haku AETUMOCTHU, PA3II0KEHUS
Ha MHOKUTEJIM HATYPAIbHBIX YHCEIT

21

Peanbnblie 3aBucumoctu. IIpsamas u
oOpaTHasi IPOMOPIIMOHAITBHOCTH

22

Peanbublie 3aBucumoctu. IIpsamas u
oOpaTHast MPONOPIHOHAIIEHOCTH




Peanbuble 3aBucumoctu. [Ipsmas u

23
oOparHast MPOMOPIIUOHATEHOCTH
24 Peanbusbie 3aBucumoctu. [psamas u
oOparHast MPOIOPIUOHATEHOCTH
25 KonTponbnas pabota mo teme
"PamuonanbpHbIe ynuciaa'
26 BbykBeHHbBIE BRIpaKEeHUS bubmmorexa TIOK
Y p https://m.edsoo.ru/7f41feec
27 DopmyJibl
28 Dopmysl
79 IIepemennsle. JlonmycTuMbIe
3HAYCHHMSI TIEPEMEHHBIX
[IpeoOpazoBanue OYKBEHHBIX
30 BBIPAKEHU, PACKPBITHE CKOOOK U bubmorexa [IOK
p » PACKP https://m.edsoo.ru/7f41fafa
MPUBEJCHUE TTOJTI00HBIX ClaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
31 BBIPAKEHUH, PACKPBITHE CKOOOK U bubmmorexa [IOK
p » PACKDP https://m.edsoo.ru/7f41fd70
MPUBEJICHUE TOJAO0HBIX ClaraeMbIx
[Ipeo6pazoBanue OYKBEHHBIX
32 BBIPOKECHHM, PACKPBITHE CKOOOK H
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPAYKEHUH, paCKpbITHE CKOOOK U
MIPUBECHUE TTOTOOHBIX ClIaraeMbIX
34 CBOIICTBA CTETICHU C HATYPaJTbHBIM bubnmoreka [JOK

IIoKa3aTcjieM

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




35 CBOIiCTBA CTETNICHU C HATYPaJIbHBIM bubnmoreka [JOK
nokKasaTeyieM https://m.edsoo.ru/7f42154¢

36 CBoiicTBa CTENEHU C HATYpalbHbIM bubnuoreka [JOK
nokKasaTeyieM https://m.edsoo.ru/7f4218be

bu6mmoreka [JOK

37 M

HOTOTICHRL https://m.edsoo.ru/7f42276¢

bu6mmorexa [JOK

38 M

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

39 CrnoxxeHue, BBIYUTAHNUE, YMHOKEHHE but6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIUMTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8

A1 Cnosxenue, BBIYMTaHNUE, YMHOKEHHE bubnuoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca

47 CrnoxxeHue, BBIYMTAHNUE, YMHOKCHHE bubnuoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182

13 DopMyJIbl COKPAILIEHHOTO bubnuorexa LIOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a

44 DopmyJIbl COKPAILIEHHOTO bu6mmoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyIIbl COKpALIEHHOTO bubnuoreka [JOK
YMHOXXEHHUS https://m.edsoo.ru/7f424¢12

46 DopMyIIBl COKpPAIIEHHOTO bubnuotexa [JOK
YMHOXXEHHUS https://m.edsoo.ru/7f4241d2

47 DopMyIIBl COKpPAIIEHHOTO bubnmoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0

48 PazyioxxeHre MHOrO4JIECHOB Ha bubmuoreka [IOK




MHOXKUTEIN https://m.edsoo.ru/7f423312
49 Pazyoxxenre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4JICHOB Ha bubmuorexa [JOK
MHOXUTEIIN https://m.edsoo.ru/7f4239de
51 Pa3znoxeHre MHOrou€HOB Ha
MHOXHUTEITHN
5 KonrtponsHas pabora o Teme
" Anrebpandeckue BoIpakeHus"
VYpaBHeHHUe, paBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPAaBHEHH
JIuneliHOE ypaBHEHME C OHOU
54 IIEPEMEHHON, peILlEHUE JTMHEHHBIX
YpaBHEHUU
JIuneniHOE ypaBHEHME C OJHOU
55 NEPEMEHHOM, pelIeHUE JIMHEUHBIX bubmmorexa [1OK
P o p https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuneitHOE ypaBHEHUE C OJTHOM
56 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUU
57 Pemenue 3aga4 ¢ nomMoIipro bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
53 Pemienue 3a1a4 ¢ IMOMOIIBIO bu6mmorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienue 3a7a4 ¢ oMolIibIo bubmuorexa [JOK

ypaBHEHUN

https://m.edsoo.ru/7f4209a0




60 Pemienue 3a71a4 ¢ MoMOIIBIO bubmuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneniHOEe ypaBHEHUE C IBYMs bubnuoreka LIOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
2 JIuneniHOE ypaBHEHUE C IBYMs bubnuoreka [JOK
MEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JTUHEUHBIX bubnuorexa [JOK
YpaBHEHUH C JBYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucremMa IByX JTUHEUHBIX
YpaBHEHUH C IByMsl IEPEMEHHBIMU
65 Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C IByMsl IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU
67 Pemenue cucreM ypaBHEeHUI bubmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEeHU bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHuU bubmoreia LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHU
71 Pewrenue cucreM ypaBHeHUN
7 KontposbHas paboTa mo teme bu6nuoreka [JOK
"JIuHeliHble ypaBHEHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha psiMoi bubmorera TIOK
https://m.edsoo.ru/7f41de76
74 YucoBble IPOMEKYTKU bubnuorexa LIOK




https://m.edsoo.ru/7f41dff2

75 Hucnosble IPOMEKYTKH
76 Paccrosinne Mexty 1ByMsl TOUKaMH
KOOPJAMHATHOU MIPSMOMN
77 Paccrosinne Mexty 1ByMsl TOUKaMH
KOOPAMHATHOU MPSIMOi
73 [IpsimoyrosbHas cucrema bubnuoreka [JOK
KOOPAVHAT Ha IUIOCKOCTHU https://m.edsoo.ru/7f41elb6e
[IpsimoyrosbHas cucrema bubnuoreka LIOK
79
KOOpJIMHAT Ha TIJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuoreka LIOK
hopmymamu https://m.edsoo.ru/7f41e8a8
81 ITpumeps! rpadukoB, 3a1aHHBIX bu6nuoreka [JOK
¢bopmynamu https://m.edsoo.ru/7f41ed80
2 ITpumeps! rpadukoB, 3a1aHHBIX
bopmymnamu
23 Urenue rpauKoB peaibHbIX bubnmoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpa)ukoB peabHBIX
3aBUCHMOCTEN
bu6mmorexa [JOK
&5 I1
OHATHE (pyHKIIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHkumm
bu6mmorexa [JOK
87 CaoiicTBa KLU
BOiCTEa GymHKImii https://m.edsoo.ru/7f411078
b K
88 CoiicTBa GhyHKIMH nommorexa 110

https://m.edsoo.ru/7f41f1fe




bu6mmoreka [IOK

89 Jluneit
uHeifHas GyHicIs https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
90 Jluneit
mHeHHas QyHKImA https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka muHeitHON bubnmoreka [JOK
byHKIIN https://m.edsoo.ru/7f426d1e
9 [octpoenwue rpaduka THHEHHOM
byHKIIN
93 [octpoenwue rpaduka THHEHHOMI
byHKIIMHN
94 I'paduk pyHkumu y =[x|
B bubmuorexa [JOK
93 Tpagmxc pymemn y =\ https://m.edsoo.ru/7f41£50a
KoHnTtponbHas paboTa mo teme
96 "KoopnuHatsl 1 rpaduku. bubnuoreka [JOK
Oyukumu / Beepoccuiickas https://m.edsoo.ru/7f429c6¢
MpoBepoyHas pabora
IToBTOpEHNE OCHOBHBIX TTOHATUN U
97 METOJIOB Kypca 7 Kiiacca,
000011IeHHE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX OHATUNA U
98 METOJ0B Kypca 7 Kiacca bu6morera TIOK
OB KYP _ ’ https://m.edsoo.ru/7f429£32
00001IeHHe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX TIOHSTHI H
99 METOJIOB Kypca 7 Kilacca bubmorexa TIOK
/OB KYP _ ’ https://m.edsoo.ru/7f42a0e0
00001IeHIE 3HAHUHT
100 [ToBTOpEHNE OCHOBHBIX TOHATHI U

METOJIOB Kypca 7 Kjacca,




000011eHNE 3HAHUN

101 Hrorosas KoHTpoOJbHASA paboTa 1 buGmorera [JOK
https://m.edsoo.ru/7f42a27a
[loBTOpEHNE OCHOBHBIX MOHATUH U
bu6mmorexa [JOK
102 METOZOB Kypca 7 Kjacca, 1
B https://m.edsoo.ru/7f42a900
0000111eHUE 3HAHUM.
OBIIEE KOJIMYECTBO YACOB I1O0 102

[NPOTPAMME




8 KVIACC

KosnunyecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoxa KonTpoabubie | IlpakTuueckue
n/n Bcero U3yuyeHus | oOpa3oBareibHbIE
padoThbI padoThI
pecypcsl
1 KBagpartHblit KOpeHb U3 YUCIa 1 Bubmmorexa [JOK
AP P https://m.edsoo.ru/7f42d452
) [TonsTHE 00 MppaIMOHATIEHOM 1 bu6nuoreka [JOK
4uciie https://m.edsoo.ru/7f42eaaa
3 Jecsatruunble MPUOTMKEHUS 1
UPPALMOHATIBHBIX YUCEI
4 JlecsaTuaHbie MPUOTKEHUS 1
UPPALMOHATIBHBIX YUCEI
5 JlelicTBUTENBbHBIC YHCIIA 1
6 CpaBHeHHE 1€UCTBUTEIIBHBIX 1
qucen
7 KonTtponbsHas padora Nel | |
(BXOSIIIAS )
2 Apudmerrueckuii KBaJpaTHBII |
KOpPEHb
9 VYpaBHeHue Buaa X* = a 1
10 CaoiicTBa apumMeTUIeCKUX | bubnmoreka [JOK
KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuMeTHIECKUX | bu6nuoreka [JOK
KBaJIPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
12 [IpeoOpa3zoBaHKe YHNCTOBBIX 1 bubmuorexa [JOK




BBIPAXEHHUI, COJIEPHKALIUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26

[Ipeo6pa3oBanue YHCIOBBIX

13 BBIPAXKCHUM, COJIEPKaIINX bubmorera TIOK
p » COAEpAKAIl https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[IpeobpazoBaHue YUCITOBBIX
14 BBIPAXKEHUIM, COJIepKallINX bu6morexa TIOK
p - COAEpKAIL https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHue YUCITOBBIX
15 BBIpXKXCHUM, CoAepKamiux bubmorexa HOK
p » COAEpAAIL https://m.edsoo.ru/7f42¢262
KBaJ[paTHbIE KOPHU
16 CreneHs ¢ 1eJIBIM ITOKa3aTeIeM bubmorexa HOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3alMch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT JIEMEHTAPHBIX YaCTHIL J0 bu6nuoreka [JOK
KOCMHUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTETLHOCTD MPOLIECCOB B
OKPY’KaIOIlIeM MHUPE
18 CBOMCTBA CTEIIEHU C LEIbIM bu6mmoreka [JOK
oKas3arejieM https://m.edsoo.1ru/7f435648
19 CBoiicTBa CTEIICHH C IICJIBIM bubmuoreka [JOK
oKas3arejieM https://m.edsoo.1ru/7f435648
20 CBoiicTBa CTEIICHH C IIEJIBIM bubmuoreka [IOK
oKa3aTeJIieM https://m.edsoo0.ru/7f435648
71 CBoiicTBa CTENEHH C LIEJIBIM bubmuoreka [IOK
oKa3aTeJieM https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEIICHU C LICIbIM bu6mmoreka [JOK




MoKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpatHbiii TpéxuiieH
25 Pasznoxenne kBagpaTHOTO bubnmoreka [JOK
TpEXUIICHA HA MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
%6 Pasnoxxenue kBaspaTHOro bubnuorexa LIOK
TpEXUIICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
Konrtponsnas pabora o Temam
27 "KBanparusie kopau. CTerneHu bubmotera [JOK
AP . pHH. | ' https://m.edsoo.ru/7f42ec80
KBanparsslii TpexusieH
bu6mmoreka [JOK
2 A
8 Aredparrieckas Apodh https://m.edsoo.ru/7f430382
JonycTumble 3HaUEHUS
29 MEPEMEHHBIX, BXO/SIINX B
anreOpandecKkre BEIPaKEHUS
JlonmycTuMble 3HaUYEHUS
30 MEPEMEHHBIX, BXOJIAIINUX B
anredpanvecKre BeIPasKEHUs
31 OcHOBHOE CBOMCTBO bubnuoreka [IOK
anredpanvecKoi 1poou https://m.edso0.ru/7f4308¢e6
. bubnuorexa [JOK
32 Coxpamenne npodeid https://m.edsoo.ru/7f430a8a
N bu6mmoreka [IOK
33 Coxpamenne npodeid https://m.edsoo.ru/7f430f44
bu6mmoreka [JOK
4 .
3 Coxpamenne npodeid https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BEIYUTAHUE, bu6mmoreka [JOK

YMHOKCHUC U JCJICHUC

https://m.edsoo.ru/7f43128c¢




anredpandeckux apooeit

CrnoxxeHue, BEIYUTAHUEC,

36 MHOXECHHUE U JeJICHUE bubmmorexa [IOK
y a . https://m.edsoo.ru/7f4315¢0
anredpandecKkux apooeit
Crnoykenue, BEIYUTAHUE,
37 MHO>KEHHE U JIeJIeHNUE Bubmorexa IIOK
Y g . https://m.edsoo.ru/7f4318¢c2
anredpandecKkux apooeit
CroxeHne, BLIYUTAHUE,
38 MHOKCHHE U JICIICHUE bubmorexa LOK
y a . https://m.edsoo.ru/7f431a20
anre0panvecKux Ipooei
[IpeobpazoBaHue BhIpaKEHUH,
39 COJZIEPIKAIIUX aJIreOpandecKue bubmorexa LOK
Aeprrall p https://m.edsoo.ru/7f43259¢
Ipodu
IIpeoOpa3oBaHye BEIpAKEHUH,
40 cop e >£a X anred I;qucxne buGnnorexa [IOK
Flepratl p https://m.edsoo.ru/7f432736
npobu
IIpeoOpa3zoBaHye BEIpAXKCHUM,
41 cop e )Ea X aireo I:mqecxne buGmnorexa [IOK
FlepRatl p https://m.edsoo.ru/7f432736
npobu
4 Konrponsnas pabora o teme bubmuoreka IIOK
"AnreOpandeckast JpoOs" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 Keanpatsoe ypasuenne https://m.edsoo.ru/7f42eela
44 Henonaoe xBagpaTHOEe ypaBHEHHE bubmmorexa [IOK
AP yp https://m.edsoo.ru/7f42eela
45 Henonnoe kBaapaTHOe ypaBHEHHE bubmorexa [IOK
AP yp https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEN KBAIPaTHOTO bubnmoreka [JOK




YpaBHEHHUSA https://m.edsoo.ru/7f42f158
47 dopMyia KOpHEHW KBaIpaTHOTO bubmumorexa [IOK
ypaBHEHU https://m.edsoo.ru/7f42£316
43 dopmyiia KOpHEH KBaIpPaTHOTO bu6nuoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
49 T B
copeMa Breta https://m.edsoo.ru/7f42fef0
bubmuoreka [IOK
50 T B
eopema bueta https://m.edsoo.ru/7f430076
51 Pewienne ypaBHeHUN, CBOAAIIMXCS bubnuoreka [JOK
K KBaJpPaTHBIM https://m.edsoo.ru/7f43¢c542
5) Pewenne ypaBHeHui, CBOASAIIMXCS bubnmuorexa [JOK
K KBaJpPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiinme npobHO- bubnmoreka [JOK
palMOHAJILHBIE YPABHEHHUS https://m.edsoo.ru/7f4328¢c6
54 [pocreiimme apoOHO- bubnuorexa LIOK
palMOHAJILHBIE YPaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Pernienune TEeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Pernienne TeKCTOBBIX 33124 C bubnuorexa [JOK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{816
57 KonTponbhas pabota no teme bubmmorexa [JOK
"KBanpartHbsie ypaBHeHUS" https://m.edsoo.ru/7f43012
JIuneiiHoe ypaBHEHHE C IBYMs
53 MepEeMEHHBIMHU, €T0 TpaduK,

MIPUMEPBI PELICHUS] YPABHEHU B
LeNBIX YHUCIIax




59

JIuHeitHOe ypaBHEHUE C IBYMS
HepEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEIICHUs] YPaBHEHUH B
IeJTBIX YUCIIaX

60

JIuneliHOE ypaBHEHUE C IBYMs
NIepEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI PELICHNS YPaBHEHUH B
LENBIX YHUCIIax

61

Pemenue cucrem AByX JTUHEHHBIX
YPaBHEHUH C IByMsl IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

64

[IpuMmepsl perieHus: cucTeM
HEJIMHENHBIX YPaBHEHUH C JBYyMS
IIEPEMEHHBIMHU

65

[IpuMepsl penieHus CUucTeM
HEJIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

66

I'paduueckas uHTEpIIpETALUSL
YPaBHEHUS C ABYMS IIEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

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

67

I'paduueckas uHTEpIIpETAILIUSL
YPaBHEHUS C IBYMs IEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMs [IEPEMEHHBIMU

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




Pemennie TEKCTOBBIX 3a/1a4 C

68 IIOMOILBIO CUCTEM YPAaBHEHUI
69 Pemenue TekcTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUI
70 Pemenne TekcTOBBIX 3a1a4 ¢
MOMOILBIO CUCTEM YPAaBHEHHI
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
7 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HO TepeMEHHOMN
74 JIuHeiiHbIe HEPaBEHCTBA C OHOM bubnuoreka [JOK
IIEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f42¢692
75 JIuHelinble HEPAaBEHCTBA C OAHOMU bubnuotexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7142c¢840
76 JIuHeiiHble HEPaBEHCTBA C OAHOM
NIEPEMEHHOMN U UX PEIICHHE
77 Cuctembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHHE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOU MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cd2¢c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJTHOW TIEPEMEHHON U UX PEIICHUE
N3o00paskenne pereHus
80 JIMHEWHOTO HEPABEHCTBA U UX bubmorexa [TOK
. B https://m.edsoo.ru/7f42¢9e4
CUCTEM Ha YHMCIIOBOM IPSAMOi
81 N3o006paxenue perieHus bubnuoreka [JOK




JIMHENHOTO HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOHM IIPSAMOM

https://m.edsoo.ru/7f42c¢9¢e4

KOHTpOJ'IBHaH pa60Ta I10 TCMaM

82 "HepaBenctBa. CucteMbl
ypaBHeHU"
bu6mmoreka [JOK
83 Howsrrue Qymxm https://m.edsoo.ru/7f433¢c12
%4 Ob6nacTh onpeaencHus u bubnuoreka [JOK
MHOECTBO 3HAYCHUN (QYHKIUN https://m.edsoo.ru/7f433d84
85 CriocoOb1 3a1anust pyHKIHIA
86 I'padux dynkmmm
%7 CaoiicTBa QYHKINH, UX
oroOpakeHHne Ha rpaduke
28 UreHue 1 NOCTpOCHUE TPaPUKOB
byHKIII
29 [Tpumeps! rpadukoB GpyHKINH,
OTPaXKAIOIIUX peaTbHbIE MPOIECCH
@OYHKIMH, OMHUCHIBAIOLINE MPAMYIO
90 u Z6 aTHYIO IIPOIIO II/II-IOHaJ'IEHBI}e] bubamorexa [JOK
PATHYIO HpOTOpH https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpapuKu
91 I'unep6ona
bu6mmorexa [JOK
72 Punepbona https://m.edsoo.rn/7f4343¢2
bu6mmoreka [IOK
— v2
93 Tpaguic pyswimm y = x https://m.edsoo.ru/7f434572
b K
94 I'padux pynkuum y=x2 nommorexa 110

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




95 I'padux pynkumm y=x3, y=/x, | bubnuoreka LIOK
y=/x/ https://m.edsoo.ru/7f4371aa
96 I'padux pynkumm y=x3, y=/x, 1 bubnuoreka LIOK
y=/x/ https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHATUH U
97 METOJIOB KypcOB 7 1 8 KJIacCOB, 1
000011IeHNEe 3HAHUHI
[ToBTOpEHNE OCHOBHBIX OHATHUNA U
98 METOJOB KypcoB 7 1 8 Kl1acCOB 1 bubmmorexa TIOK
7108 KYP . ’ https://m.edsoo0.ru/7f43736¢
000011eHE 3HAHUHA
Hroroas koHTpobHAs paboTa/
99 Bcepoccuiickas npoBepoyHast 1 bubmorexa LOK
p poBep https://m.edsoo.ru/7f437510
paborta
[ToBTOpEHNE OCHOBHBIX IMOHATUH H
100 METOJIOB KYpCOB 7 U 8 KIacCoB 1 bubmorexa HOK
/OB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHHe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
101 METOZOB KypcoB 7 U 8 KJIIacCOB 1 buGmnorexa [IOK
JOB KYP . ’ https://m.edsoo.ru/7f436b88
0000111eHHe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
102 METOJOB KypcoB 7 U 8 KJI1acCOB 1 bubmnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNEe 3HAHAHI
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/u

Tema ypoxka

KoaundecTBo yacoB

Bcero

KonTpoabnbie
padoThbI

IIpakTHyeckue
padoThI

Jlata
H3Y4YeHUA

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTe/bHbIE

pecypchbl

PanmonannHbie quciia,
HppaluOHAJILHBIC YUCJId, KOHCUYHbLIC
1 OECKOHEYHEIE ACCATUYHBIC I[pO6I/I

MHO0XeCTBO N€HCTBUTEILHBIX
YyuCell; 1eHCTBUTEIbHBIE YHCIIa KaK
OCCKOHEYHBIC JECATUIHBIC TPOOH

BzanMHO ogHO3HAYHOE
COOTBETCTBHUE MEKTY MHOXKECTBOM
JICCTBUTCIBHBIX YHUCE U
MHO>KE€CTBOM TOYEK KOOPJAMHATHOM
IPSAMOi

CpaBHeHUE JIeWCTBUTEIIBHBIX YHUCET,
apupMeTHIECKUe JEHCTBUS C
NENUCTBUTEILHBIMHU YHUCIIAMU

[TpubnmxEHHOE 3HAYCHUE
BEJIMYMHBI, TOYHOCTH MPUOIKEHHS

OxkpyrieHue yucen

OprrHeHI/Ie YHUCCII

[Ipukuaka u olieHKa pe3yJIbTaTOB
BBIYUCIIEHUU

Konrponsnas padora Nel
(BXopsmas)




JInnelinoe ypaBHenue. Pemenue

bubmuorex [IOK

10 7
YPABHCHIH, CEOLAIIXCA K https://m.edsoo.ru/7f43bf66
JTUHEHWHBIM
JInnelinoe ypaBHenue. Pemienue
11 YpPaBHEHUH, CBOIALLUXCA K
JINHEWHBIM
KBagparHoe ypaBaenue. Pemienue Bu6 LIOK
nonroTeka
12 i
YPABHCHHH, CBOMTHIXCA K https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagparHoe ypaBHenue. Pemienue Bu6 10K
. nonnoTeka
13 YPABHCHHH, CBOMALIXCA K https://m.edsoo.ru/7f43c542
ps://m. A
KBaJpaTHBIM
bu6mmoreka [JOK
14 BHKBaﬂpaTHBIe YPaBHeHIA https://m.edsoo.ru/7f43¢3d0
ps://m. A
bubmuoreka [IOK
5 bikBaaparibie ypasHeHis https://m.edsoo.ru/7f43¢3d0
IIpuMepsl penieHus: ypaBHEHUN
16 TpeTheil U YETBEPTOM CTETECHEN
Pa3NoKeHUEM Ha MHOKUTEIU
[Ipumepsl perieHnst ypaBHEHUN
17 TpeTheil U YETBEPTOM CTENECHEN
Pa3NoKEHUEM Ha MHOKUTEIU
18 Pemenne npoOHO-paliMOHAIBHBIX bubnmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue 1poOHO-panioHaIBHBIX bubmuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemienune TekCTOBBIX 33724

anreOpandeckuM METO0M




21

Penrenue TekcTOBEBIX 3a1a4
anredpanvyeckumM MeTo10M

22

Pemienne TeKCTOBBIX 3a4a4
anredpanvyeckumM MeTo10M

23

KonTponbhas pabota no teme
"YpaBHeHUs C OJIHOW MepeMeHHOM'

'

24

YpaBHEHHE C IBYMS ITEPEMECHHBIMU
U ero rpaduk

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

25

YpaBHEeHHE C IBYMSI TIEPEMEHHBIMHU
U ero rpapux

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

26

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ peleHue

27

Cucrema IByX JIMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ peleHne

28

CucreMa IByX JTUHEHUHBIX
yYpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ penieHne

29

CucreMa IByX JTMHEHUHBIX
YpaBHEHUU € ABYMSI IEPEMEHHBIMU
U €€ penieHue

30

Pemenue cucrem aByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOU CTENEHU

bu6moreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOU CTENEHU

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




Pemenne cucreM 1ByX ypaBHEHHUH,

32 OJIHO U3 KOTOPBIX JMHEWHOE, a
JIPyroe — BTOPOM CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHUH,
33 OJIHO M3 KOTOPBIX JIUHEWHOE, a
IPYyroe — BTOPOM CTEIIEHU
I'paduueckas HHTEpIIpEeTALIUS
34 CUCTEMBbI YPaBHEHUM C JBYyMS
IIEPEMEHHBIMU
15 Pemenne TekcTOBBIX 3a1a4
anredpanvecKuM Crocooom
36 Penrenne TekcTOBEBIX 3a1a4
anredpanvecKuM Crocooom
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHUH"
18 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucioBble HEPABEHCTBA U UX bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIunelinble HEPaBEHCTBA C OJTHON bubnuotexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIunelinble HEPaBEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEpaBEHCTBA C OJIHOM bubnmoreka [JOK
IIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEWHBIX HEPABEHCTB C

OJIHOW MEPEMEHHON U UX PELIEHNE




CucremMbl TMHEMHBIX HEPABEHCTB C

44
OJIHOM IIEPEMEHHOM U UX PEILICHUE
45 Cucrempl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PEILICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [JOK
pelieHue https://m.edso0.ru/7f43b098
47 KBagpatHble HEpaBEHCTBA U UX bubnuoreka [JOK
pemenue https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HepaBeHCTBA U UX bubnuoreka [IOK
peuieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'paduueckas uHTEpHIpEeTALUSI
51 HS g)BeHCTB U CI/ICTSMI;C aBEHCTB C bubnmorexa LHOK
P P https://m.edsoo.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'padmueckas nHTEpIpETALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
IBYMs IIEpEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBencrna"
54 KBangparnanas Gyskius, e€ rpadgux bubnuorexa LIOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBangpatuunas GyHkuus, e€ rpagux bubnuorexa LIOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBangpatuunas GyHkuus, e€ rpagux bubnuoreka LIOK




¥ CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabo:a, KOOpAMHATEI BEPIIHHEI
57 naj pa60m>1 OCI:F()jIMMeT an bubmorexa HOK
p ’ p https://m.edsoo.1u/7f439eb4
napaboJIbl
ITapaboia, KOOpAUHATHI BEPIIHUHBI
58 ma p8.60J'IBI OCLF():iMMeT Izmp bubmiorexa HOK
p ’ p https://m.edsoo.ru/7f43a03a
napaboIIbl
[Tapaboma, KOOpAUHATHI BEPIIUHBI
59 mapadoJibl, 0Cb CUMMETPHUH bubmorexa HOK
p ’ p https://m.edsoo.ru/7f43alac
napadoJIbI
[Tapabona, KOOpAUHATHI BEPIIUHBI
60 mapadoJibl, 0Cb CUMMETPHUH bubmmorexa TIOK
p ’ P https://m.edsoo.ru/7f43a31e
napadoJIbI
ITapaboina, KOOpAUHATHI BEPIINHEI
61 ma pa6OJIBI OCBpCI/IMMeT an bubmorexa HOK
p ’ P https://m.edsoo.ru/7f43a526
napadoJIbI
[Tapaboia, KOOPAMHATHI BEPIITHHBI
62 napaboIIbl, 0Cb CHMMETPHH
napaboJIbI
63 I'paduxu Qynkmmii: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=|x|
64 I'paduku dynkmmit: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=|x|
65 I'paduku dynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduxu Qynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduxu Qynkmmii: y = kx, y =kx +




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

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

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

69 KoHnTtponbhas pabora mo teme bu6nuoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 [lonsTHE YncIOBOM bu6mmorexa [JOK
MOCIEI0OBATCIbHOCTH https://m.edsoo.ru/7f43e6¢6
3aaHue nocjae10BaTeIbHOCTH

71 eKyppeHTHOH (opMyIIoil U bubmoreia HOK
PEKYPP . PMY. https://m.edsoo.ru/7f43ebda
dbopMyII0#i n-TO YICHA

7 Apudmernueckas u bubnuoreka [IOK
reoMeTpPUYECKasi IPOTPECCUN https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubmumorexa [IOK
reOMETPUYECKas IIPOTPECCUN https://m.edsoo.ru/7f43f3b4
®opMyIIbl N-ro 4jeHa

74 apu(pMETHYECKONU U T€OMETPUIECKOI bubnuoreka [JOK
MPOTpeccuii, CyMMBbI TIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
®opMyIIbl N-TO 4IeHa

75 apu(pMeTHyecKoil U reoMeTpUUECKOi bubnuotexa [JOK
IIPOTPECCUM, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2¢c
YJICHOB
@opMyIIbI N-TO YIEHA

76 apu(mMeTHyecKoil U reoMeTpUIECKOi bubnmoreka [JOK
MPOTPeCCUil, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43{f0c6
YJICHOB

77 ®opmyJibl N-TO YieHa bubnuotexa [JOK

apru(pMETUIECKON U TEOMETPUIECCKOM

https://m.edsoo.ru/7f43f72¢




IIPOrPECCUi, CYMMBI IIEPBBIX N
YJICHOB

78

®opmyJIbl N-IO WieHa
apu(pMeTHUIECKON U TEOMETPHUECKON
MPOTPECCUM, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxxeHne 4IeHOB
apu(METHYECKON U TEOMETPUICCKOMN
MPOTrpeCCUil TOUKaMH Ha
KOOPJIMHATHOM IJIOCKOCTH

80

N3006paxeHune 4ieHoB
apu(pMETHYECKONU U T€OMETPUIECKOI
Mporpeccuil TOYKaMu Ha
KOOpPJMHATHOM TIOCKOCTH

81

JInHEeHHBI U DKCIOHEHIINATIbHBIN
pocT

82

CnoxHbIe IMPOUCHTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CnoxxHsle IMPOLCHTELI

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

84

KoHnTtponbHas paborta mo teme
"YUucnoBble NOCIEA0BATEIHLHOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f44048

85

[ToBTOpeHmE, 0000IIEHNE U
CHCTEMAaTHU3alMs 3HaHU. 3auch,
CpaBHEHUE, IEUCTBUS C
NeHCTBUTENbHBIMU YHCIIAMH,
YHCIIOBas MpsMas

86

[ToBTOpeHme, 0600IIEHNE U




CHCTEMaTH3aIns 3HAaHUH.
[IpoueHTbI, OTHOIIEHUS, IPOITOPLUHU

[ToBTOpeHue, 06001eHNE 1

87 CUCTEMaTHU3aIUs 3HAHUM.
Oxpyrienue, npuOIKeHUe, OlleHKa
[ToBTOpEeHME, 0000IIEHNE U

28 cucTeMaTu3auus 3HaHui. Pemenne bubnuotexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443b12
croco6oM
[ToBTOpEHME, 0000IIICHNE U

29 cHCTeMaTH3alus 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 3a71a4 apU(PMETUYECKUM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpenue, 0600IIEHNE U

90 cucTeMaTu3alus 3HaHui. Permenue bubmuoreka [JOK
TEKCTOBBIX 33J1a4 apU(PMETUICCKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpEeHME, 0000IIEHNE U

01 CUCTEeMaTHU3alus 3HAHUM. bubnuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKECHUH, IOMTyCTUMBIC 3HAUCHHS
[ToBTOpeHME, 00600IIEHNE U

9 CHUCTEeMaTH3aIus 3HAHHH. bubmuoreka [JOK
[IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPAKEHUI, JOMYCTUMbIE 3HAYCHUS

93 [ToBTOpenue, 0600IICHNE U bubnuoreka [JOK

CUCTEMAaTU3alMs 3HAHUM.
[IpeobOpazoBanme anredpanyecKnx

https://m.edsoo.ru/7f444612




BLIpa)KCHHﬁ, A0NYCTUMBIC 3HAYCHUA

[ToBTOpeHue, 06001EeHNE 1
CHCTEMaTHU3allUs 3HAHHH.

bubmuoreka [IOK

o4 [TpeobOpaszoBanue anredpandeckKux https://m.edsoo.ru/7f444a94

BBIPaXXEHUI, IOyCTUMbIE 3HAUCHUS
bu6mmoreka [JOK

95 Hrorosas KoHTpOLHAA padoTa https://m.edsoo.ru/7f444¢c56
[ToBTOpeHue, 06001IeHNE 1

96 cucremaTtusanus 3HaHu. OyHKuuu: bu6nuoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpeHue, 06001IeHNE 1

97 cucTeMaTu3anus 3HaHui. OyHKINH: bu6nuoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpEeHME, 0000IICHNE U

08 cucremarusanus 3HaHui. OyHKuuu: bubnuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
[ToBTOpEeHME, 0000IIIEHNE U

99 cUCTEeMaTHu3alus 3HAaHUM. bu6mmoreka [IOK
I'paduyeckoe penieHne ypaBHeHU https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpenue, 0600IIEHNE U

100 CUCTeMAaTH3alus 3HAHUH.
I'paduaeckoe pemenne ypaBHEHUI
U UX CUCTEM

101 [ToBTOpenwue, 0600IIEHNE U




CUCTEMAaTU3aIs 3HAHUM.
I'padmyeckoe penieHne ypaBHeHUH
U UX CUCTEM

[ToBTOpeHue, 06001IIeHNE U
102 CHCTEMaTH3allUs 3HAHHH.
I'padmaeckoe penieHne ypaBHeHUH

U UX CUCTEM

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI

7 KITIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHusl
pe3yabTara
1 Yucna 1 BBIYKCICHUS
. BelnonHsATe, codeTras  yCTHbIE W NHCbMEHHBIE  NPUEMB,
' apudmeTnyeckre AeUCTBUS C PAallMOHAIBHBIMU YHCIaAMU
Haxonute  3HaYeHUsT  YUCIOBBIX  BBIPAXKEHHM,  NPHUMEHSITh
. pazHooOpa3Hble CHOCOOBI W TPUEMBI  BBIYHCICHUS 3HAYCHHM
' JIPOOHBIX BBIPAXKEHUH, COAEPKAIIMX OOBIKHOBEHHbIE U JI€CATUYHbBIC
npobu
Ilepexoguts OT OAHOH (oOpMBI 3amuUCH  YHCET K JpYyroi
13 (npeoOpa3oBbIBaTh  JIECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHU, B OECKOHEUHYIO
JECATUIHYIO 1pOOb)
1.4 CpaBHUBATh U YIIOPSAI0YMBATH PALIMOHAJIbHBIE YUCIIA
1.5 OKpyriarh uyncna
BbInonHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHU, OLIEHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE JOEUCTBUS €O
CTEIEHSIMU C HaTyPAJIBbHBIMU IIOKA3aTeIIIMU
17 [IpuMeHATh NpHU3HAKA JEIUMOCTH, pa3JIOKECHUE Ha MHOKHUTEIN
. HaTypaJIbHBIX YUCEN
Pemiatp  mpakTUKO-OPUEHTHUPOBAHHBIE  3a/layd, CBS3aHHBIE C
OTHOLIEHUEM  BEJIMYMH,  IIPONOPLUOHAIBHOCTBIO  BEJIWYMH,
1.8 MPOLICHTAMH, HHTEPIPETUPOBATH pPE3yJbTaThl PELICHUs 3a1ad C
y4E€TOM OTpaHUYECHUH, CBSI3aHHBIX co CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpanyeckue BhIpaKEHUS
2.1 Vcnonp30BaTh ainredpanyeckyro TEPMHUHOJIOTMIO W CHUMBOJIUKY,




IPUMEHATH €€ B MPOoIlecce OCBOCHUS yueOHOTo MaTepuana

2.2

HaXO,I[I/ITB 3HAa4YCHUA 6YKB€HHBIX BBIpa}KeHI/Iﬁ npu 3aAaHHBIX

SHAYCHHUAX MCPECMCHHBIX

23

BreimoaHsITh Hp606pa30BaHI/I$I OCJIOTO BBIPAKCHHA B MHOI'OYICH

IpUBeIEHNEM MOJOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK

24

BbINOMHATE YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOIOWICHA
Ha MHOTOYWIEH, IPUMEHATh (POpMyYJIBI KBajpaTa CyMMBI U KBaJpara

pasHoCTH

2.5

OcCyImecTBIsATh  pa3loK€HHE MHOTOWICHOB HAa MHOXHTEIH C
MIOMOIIBIO BEIHECEHHS 38 CKOOKHM O0ILEro MHOXKUTEIS, TPYNITUPOBKU

CJIaraeéMbIX, MPUMEHEHHs POPMYJI COKPAILIEHHOTO YMHOKEHHUSI

2.6

[Ipumenats  mpeoOpa3oBaHUsi  MHOTOWIEHOB  JUIsl  pEIlEHUs
pa3sIuYHBIX 3aJa4 W3 MAaTEMAaTHKH, CMEXKHBIX IIPEIMETOB, W3

peaIbHON NPAKTUKH

2.7

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypAJIBbHBIMU IOKA3aTEIAMU

JUIs IpeoOpa30BaHuUs BBIPAKEHUN

YPaBHeHI/IH " HCPABCHCTBA

3.1

Pewats nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOMW, IPUMEHSA
IpaBuia MEPEX0/1a OT UCXOJHOTO YPABHEHUS K PAaBHOCUIBHOMY €MY.

HpOBCpHTL, SABJIACTCS JIXM HUCJIO KOPHEM YPABHCHUA

3.2

[IpumensaTh rpaduueckue METOAbl TNPU PEIIEHUH JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

[TogObupate TpuUMEpBl Map YHUCEN, SBISIONUXCS  pEIICHUEM

JIMHEHHOTO YpaBHCHHUS C ABYM: IICPCMEHHBIMU

3.4

Ctpoutb B KOOpPAMHATHOM IUIOCKOCTH TIpaduK JHMHEHHOTO
ypaBHEHHS C JABYMS TIEPEMEHHBIMH; IMONB3YsSICh TpaduKoMm,

IIPUBOAUTH NPUMEPBI PCIICHHA YPAaBHCHUS

3.5

Pemate cuctemMbl ABYX JIMHEMHBIX ypaBHEHMH ¢  JIByMs

NEPEMCHHBIMHU, B TOM YUCJIC rpa(bnqecxn

3.6

CocraBnaTh U pemiaTth JHMHEWHOE YpaBHEHHE WU CHCTEMY
JUHEUHBIX YPAaBHEHUH II0 YCJIOBUIO 3aJauyd, MHTEPIPETUPOBATH B

COOTBCTCTBHH C KOHTCKCTOM 3aJa4u HOJIy‘-IeHHBII\/JI pe3yabTaT

Koopaunate! u rpaduku. OyHKIANA

4.1

N300paxaTh Ha KOOpIAMHATHOW MpPSIMON TOYKH, COOTBETCTBYIOILKE




3aJaHHBIM KOOpJAWHaTaM, JIYy4d, OTPE3KH, MHTCPBaAJbl, 3allMChIBATH

YHCIIOBBIE MPOMEKYTKH Ha aJIreOpandyeckoM si3bIKe

4.2

OTMeyaTh B KOOpHHHaTHOfI IINIOCKOCTH TOYKHM IIO 3aJaHHBbIM

KOOpJIMHATaM

4.3

Crpouts rpaduku THHEHHBIX GyHKIHA. CTpouTh Tpaduk GyHKIIHHA

y =[x

44

OnwuceiBaTh ¢ TOMOLIBIO (DYHKIMN M3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHY, KOJIHUYECTBO,

CTOUMOCTD, IPOU3BOAUTCIIBHOCTDb, BPEMH, 00BEM pa6OTBI

4.5

HaxoauTs 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa

4.6

Ilonumats rpaduyeckuii crnoco® TpeACTAaBICHUS U  aHAJIHM3a
UHPOPMAIIMU, W3BIEKATh M WHTEPIPETUPOBATH WHPOPMAIHIO W3

rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

Yuca ¥ BEIYHUCIIEHUS

1.1

Hcnons3oBaTh Ha4daJIbHbIC MMpEaACTABICHUA 0 MHOKECTBE
ﬂeﬁCTBHTeHLHBIX YHUCCII JIIsL CpaBHCHMUA, OKpYTJICHUA u
BBIHHCHGHMﬁ, I/I306pa)I(aTB HGfICTBHTeHBHBIG Yyucjla TOYKaMH Ha

KOOPAMHATHOU MPSIMOI

1.2

[IpumensaTp mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS,
HAaXOJIUTh KBaJ[paTHbIE KOPHH, HCIOIB3YysSd TNPU HEOOXOIUMOCTH
KaJIbKYJIATOD, BBITIOJHATH npeodpazoBaHus BBIpKEHUH,

coziepKalIMX KBaJgpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcrnonp30BaTh 3amuch OOJIBIIMX M MAaJIBIX YHCEI C IIOMOIIBIO

JECATUYHBIX ApoOei u creneHei yncna 10

AnreGpanyeckue BbIpaKeHUS

2.1

[IpumeHATh MOHATHE CTENEHU C LEJIBIM I0KA3aTENEM, BBINOJIHATH
npeoOpa3oBaHUsl BBIPAKEHUN, COACPIKAIIUX CTEIEHH C IEJIBIM

IIOKa3aTcJICM




2.2

BBIMOHATE  TOXIECTBEHHBIE TMPEOOPA30BaHUS  pallMOHATBHBIX
BBIPDAKECHUI HAa OCHOBE NPaBWJI JCHMCTBHM HAJ MHOTOWICHAMU W

anredpandecKuMu Ipo0sMu

23

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTENH

24

[TpumenaTs mpeoOpa3oBaHus BBIPAXKEHUMN ISl PEIIeHUs] PA3InYHBIX

3aa4 U3 MaTeMaTukKu, CMCKHBIX [IPEAMCTOB, U3 peaanoﬁ IpaKTUKA

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemats nuHeWHblE, KBagpaTHbIE YPAaBHEHUS U PalMOHAJIBLHBIC
YPaBHEHUS, CBOASIINAECS K HUM, CUCTEMBI ABYX YPAaBHEHHUH C JIBYMs

INEPEMCHHBIMU

3.2

[IpoBoauTh mpoOCTEWIINE MCCIENOBAHUS YPABHEHUN M CUCTEM
ypaBHEHHH, B TOM UHCI€ C TPUMEHEHUEM TrpapuuecKux
npezcTaBieHuil (ycTaHaBIUBATh, UIMEET JIM YPAaBHEHUE W CUCTEMa

YpaBHEHUH pElleHus], €CIIU UMEET, TO CKOJIbKO, U TIPOYEe)

33

[lepexomuth OT cioBeCHOW (QOPMYNIHpPOBKH 3amadul K €€
anredpanvdeckoil MOAENU C TIOMOIIBIO COCTaBJICHUS YPAaBHEHHS WU
CHUCTEMbI ypaBHCHHfI, HHTCPIIPETUPOBATL B  COOTBCTCTBUHU C

KOHTCKCTOM 3aJa4yu HOHy‘lCHHBIfI pe3yjbTaT

3.4

[IpumeHsATh CBOMCTBA YHMCIIOBBIX HEPAaBEHCTB MU CPaBHEHHS,
OLICHKH, pelIaTh JUHEHHBIE HEPABEHCTBA C OAHON IEPEMEHHOU U UX
CHCTEMBI, JlaBaTb TIpaMuUecCKyl0 WUIIOCTPALMI0 MHOXECTBa

pELLIECHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

4.1

IlonuMaTte M HCIOIB30BATH q)yHKLII/IOHaHLHBIG IIOHATUA U A3BIK
(TepMHHBI, CUMBOJHMYECKHE OOO3HAYEHUs), ONPEACISITh 3HAUCHUE
(YHKLIUU 110 3HAYEHUIO apTyMEHTa, ONPeNeNATh CBONCTBAa (PYHKIIUU

no e€ rpaduky

4.2

Crtpouth rpaduKu JIeMEHTapHBIX (PYHKIIUN BUA:

y=klx

k/x

, Y =X% y = X3, y = |X|, onuChIBaTh CBOWCTBA YMCIOBOM (YHKIUU 1O €€




rpaduxy

9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJjabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna 1 BBIYMCICHUS

1.1

CpaBHI/IBaTB " YyIIOpAAOYUBATH PALIMOHAJIBHBIC U UPPANOHAJIbHBIC

qucia

1.2

Boinonusate  apudmMernueckue  ACMCTBHS € palMOHAJIbHBIMU
YHCIIaMH, COYeTas YCTHbIE U THCbMEHHbIE MPUEMBI, BBITIOIHATH

BBIYUCJICHUSA C UPppAallUOHAIIBHBIMU YU CJIaMU

1.3

Haxonuth 3HaueHUs cTenEHeW C LENbIMUA MOKa3aTeas MU U KOPHEM,

BBIYUCIIATH 3HAYCHUA YUCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprFHHTL JIECTBUTEIIbHEIC qucJia, BBIINIOJIHATDH NNPUKUIAKY

pe3yibpTaTa BBIYUCICHUN, OLICHKY YMCIOBBIX BBIPAXKCHUN

YpaBHEHHUs 1 HEPABEHCTBA

2.1

Pemwlats JMHENHBIE U KBAAPATHBIC YPAaBHEHHWs, YyPaBHEHUS,
CBOJMIIMECS K  HHM, MpOCTeHlIne  JApOoOHO-palOHAIbHBIC

YpaBHECHUS

2.2

Pemlate  cucreMbl IBYX JIMHEMHBIX YpaBHEHMM C  JByMs
NEPEMEHHBIMM W CHCTEMBI JIBYX YPAaBHEHHMH, B KOTOPBIX OJHO

YpaBHCHHUEC HC SABJISACTCA JIMHEUHBIM

23

Pemiate TekcTOBBIE 3a/1aUM AreOPandecKUM CIIOCOOOM C TTOMOIIBIO
COCTABJICHUSI YPAaBHEHHS WU CUCTEMBI JIBYX YPaBHEHUH C IBYMs

INEPpEMCHHBIMU

24

[IpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPABHEHUH M CUCTEM
yYpaBHEHHH, B TOM UHCIIE C TPUMEHEHHUEM TIpadUUecKux
NpeICTaBICHUN (HallpuUMep, YCTaHABIMBATh, UMEET JH ypaBHEHHUE

nJIn CUCTCMa ypaBHeHI/Iﬁ peuICHuA, €CJIN UMECT, TO CKOJ'IBKO)

2.5

Pemate nMHENHBIE HEpPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA,

M300pakaTh pENICHHE HEPABEHCTB HA  YHWCJIOBOM  TPSIMOM,




3aIllUChIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTteMpl JIMHEHMHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKJIIOYAOMIUC KBAaAPATHOC HCPABCHCTBO, I/I306pa)KaTB pCHICHUC
CUCTCMbI HCPABCHCTB Ha YHCIOBOH HpSIMOfI, 3aIUCbIBATh PCIICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonws3oBaTh HCPAaBCHCTBA ITPpH PCIICHUH PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

PacriosHaBate  (QyHKOMHM ~ HW3y4eHHBIX  BuaoB.  [lokasbIBaTh
CXEMAaTHUYECKH pAacIlOJIOKEHHE HAa KOOPAMHATHOW  IUIOCKOCTH
rpadpukoB pynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHUH K03()(UIIMEHTOB, OMUCHIBATH CBOMCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMAaTHYECKHU pACIOJOKEHUE Ha KOOPJAMHATHON
IUIOCKOCTH TpaduKoB (YHKIMHA BuAa y = VX, y = |X| ¥ OMHCHIBATh

CBOMCTBAa (PyHKUUI

33

Crpouth M u300pa)xaTbh CXeMaTU4eCKU TpaduKyd KBaJPAaTUYHBIX
(GyHKLUUH, ONMUCHIBaTH CBOMCTBA KBAaJPAaTHUUHBIX (QYyHKIMH mO MX

rpapukam

34

Pacnio3naBate kBagpatuuHyro (QyHKOHIO 1O (OpMyIie, MPHUBOIUTH
OpUMephl KBAaApAaTUYHBIX (PYHKUMN M3 pealbHON XU3HHU, (PU3MKH,

TCOMCTpUHn

Apudmernueckas 1 reoMeTpUIECKas IPOTrpeccuu

4.1

Pacnio3naBathe apupMeTHYECKYI0 U TEOMETPUUYECKYIO IMPOTPECCUU

MIPH pa3HBIX CIIOCO0aX 3aJaHus

4.2

BBINONHATE BBIYMCICHUSI C UCMOJIBb30BaHUEM (OPMYJ 7-TO UiieHa
apu(METHIECKON U TEOMETPHUIECKOM MPOTPECCHid, CyMMBI TIEPBBIX N

YJICHOB

4.3

I/1306pa>1<aTb YJICHBI IIOCJICA0BATCIIBHOCTHU TOYKaMH Ha

KOOpI[PIHB.THOfI IIIIOCKOCTHU

44

Pemiate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEILHOCTSIMU,
B TOM 4HCIE 3aJayd M3 peaJbHON KHU3HU (C HCHOJIb30BAaHUEM

KaJbKYJIATOPA, IM(PPOBBIX TEXHOJIOTHI)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUACICHUS
Jlpobu OOBIKHOBEHHBIC M JICCATUYHBIC, TIEPEXO0JT OT OJHOW (OPMBI 3AITUCH
1.1 npobeit k apyroi. IloHsATHE palMOHAIBLHOTO YKCIA, 3allUCh, CPaBHEHUE,
YIOPSIOYMBAHUE PAIMOHAIBHBIX YHUCEI
1 ApudnmeTndeckne JICUCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pernienue 3amay
' U3 pealibHOM NMPaKTUKH HA YacTH, Ha TPOOH
13 Crenenb c HaTypaJdbHBIM IOKa3aTeJIeM: OIpeieNieHue, npeoOpa3zoBaHUe
' BBIPQKEHUI Ha OCHOBE OMPEIeNICHUs, 3aITUCh OOJIBIITUX YUCEIT
[TporeHTsI, 3amuch MPOILIEHTOB B BUAE APOOH M IpOOH B BUJE MPOIICHTOB.
1.4 Tpu OCHOBHBIE 3aJaudl Ha TNPOLIEHTHI, pPEIICHUE 3aJay M3 pPeATbHOU
MPaKTUKHU
s [IpuMeHeHne TpPU3HAKOB JEIMMOCTH, pPa3JIOKEHHE Ha MHOXKUTEIU
' HaTypAJIbHBIX YHCET
L6 PeanbHble  3aBUCMMOCTH, B TOM 4ucie TpsaAMas U oOpaTHas
' MPOMOPIMOHAIBHOCTH
2 Anredpanueckre BbIpaXKeHUs
51 [lepemeHHbIE, YHCIIOBOE  3HAYEHUE  BBIPAKEHUS C  [EPEMEHHOM.
' JlomycTrMBble 3HaYEHUs IEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIWYMHAMHU B BHIE (HOPMYIIBL.
' Brruncnenus o popmyinam
)3 [IpeoOpazoBanre OYKBEHHBIX BBIPOKEHUH, TOXISCTBEHHO pPaBHBIC
' BBIPAKCHUS
2.4 CBoiicTBa CTENEHU C HATYpPAJIbHBIM MOKa3aTEIEM
5 OpHounensl W MHorowieHsl. (CrteneHb  MHorouneHa. CroxeHue,
' BBIYMTAHUE, YMHOKEHUE MHOTOYJICHOB
2.6 dopMynbl  COKpPAIIEHHOTO YMHOMKEHHMS: KBaJpaT CyMMbI M KBajapar
pazHoctu. dopmysia pasHOCTH KBajpaToB. Pa3noxkeHue MHOrOYJIECHOB Ha




MHOKHTENH
3 YpaBHeHus
31 VYpaBHeHHE, KOPEHb YypaBHEHMs, IpaBUja NpeoOpa3oBaHMs YypaBHEHUS,
' PAaBHOCUIIBHOCTh YPaBHEHUU
19 JIuHeilHOe ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEH JMHEUHOrO
' YPaBHEHHs, PELICHUE JINHEHHBIX YPABHECHUN
33 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 337a4i. PelieHne TEKCTOBBIX 3a/1ay C
' IIOMOILBI0 YPAaBHEHU I
34 JluHeliHOE ypaBHEHHUE C IBYMS NIEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JMHEHHBIX ypaBHEHUH C JByMs NE€peMEHHbIMHU. Perienue
3.5 CHCTEM ypaBHEHMH cmocoOoM mozacTaHOBKH. IIpumepbl permeHus
TEKCTOBBIX 3a/]1a4 C [IOMOLIbIO CUCTEM YPABHEHUN
4 Koopaunats! u rpaduku. OyHkunn
4.1 Koopannara Touku Ha npsiMoi
49 YucnoBsle  mpoMexyTku. PaccrossHue  Mexay  AByMs — TOYKaMU
' KOOPAMHATHOU MPAMOM
43 [TpsamoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca 1 opAUHATA
' TOYKHM Ha KOOPJANHATHOM IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaHHbIX (GopMynaMu. YTeHue rpamkoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Toustue gpynkuuu. I'papux pynkuuu. CoicTBa QyHKIMIMA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux pyHkuuu y = [X|
47 I'paduueckoe pemieHHe JIMHEHHBIX YpaBHEHHUM M CHUCTEM JIMHEHHBIX
' ypaBHEHUU
8 KUIACC
Koa IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna 1 BBIYMCIICHUS
1 KBanparueiii kopeHb u3 uncna. lloHATHE 00 HMPpPAMOHAIBHOM YHCIIE.
' JlecaTuuHble TPUOIINKEHNS UPPALMOHATIBHBIX YHCEIT
1.2 CBoiicTBa apu(PMETHYECKUX KBAJPATHBIX KOpPHEH W WX NPUMEHEHHE K
peoOpa3oBaHUI0 YHCIIOBBIX BBIPAKEHUI U BBIUHCIICHUSIM.




JleficTBUTEIbHBIC YHCTIA

1.3 Crenens € 1eJbIM TIOKa3aTeneM U e€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpandyeckue BeIpaKeHUS
51 KBagpaTtHplif TpéxuneH, pa3lioKeHHE KBagpaTHOTO TpEXWIEHAa Ha
' MHOXXHUTEIN
2.2 Anrebpanyeckast ipoOb. OCHOBHOE CBOMCTBO ajredpandeckoit 1poou
23 Crnosxenue, BBIYMTaHNE, YMHOXKEHUE, JI€JICHUE alNreOpandeckux apooeit
2.4 PanrionanbeHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
11 KBampatHoe ypaBHeHHe, Qopmyla KOpHEH KBaJpaTHOrO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAILMXCA K JMHEWHBIM U KBAIPATHBIM
33 [Ipocreiinme qpoOHO-palnOHAIbHBIE YPABHEHUS
I'padmyeckas uHTEpIIpETALINS YPABHEHUH C IBYMS TIEPEMEHHBIMHA U CUCTEM
34 JUHEWHBIX YpaBHEHHH ¢ IByMs NepeMeHHbIMU. [IpuMepsl perenus cucreM
HEJIMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemrenune TekcTOBBIX 3324 areOpandecKiuM crocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 0aHOM ITEpEMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEPABEHCTBA C OJHON EPEMEHHOM
3.10 CucTeMbl TMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 OyHKIUU
41 [Monstre ¢Qynkuuu. OOMACTh ONpeneNeHUs] W MHOXECTBO 3HAYCHHM
' ¢ynakiuu. CriocoOb! 3a1aHus PYHKITHIA
4.2 I'paduk Gynkmun. UteHne cBOWCTB QyHKITUH 110 e€ rpaduKy
4.3 [Ipumeps! rpa@ukoB QYyHKIIHM, OTpaXxaroUX peajbHble IPOLECCHI
44 OYHKIMM, ONUCHIBAIOUIME MPSAMYI0 U OOpaTHYI0 IPONOPLUUOHATILHBIE
' 3aBUCHMOCTH, UX TpapuKu
4.5 OyHkuuu y =x? y = x°
4.6 OyHKIMH y = VX, y = x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN




9 KVIACC

Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUSA
1 Uwucna v BBIYUCICHUS
. PanyonanbHble uYucIa, UPpPALMOHATIBHBIE YKCIA, KOHEYHbIE U OECKOHEYHBIE
‘ JeCATHYHBIE JPOOH
MHOXECTBO ~ JNEHCTBUTEIBHBIX  YHCEN, JEHCTBUTEIBHBIE 4YHUCIA  KaK
- OeCKOHEUHbIE JeCATHYHBIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
‘ MEXKJy MHOYKECTBOM JEHCTBUTEIBHBIX YHCEI W KOOPAMHATHOW MPSIMOM.
CpaBHeHHE IeHCTBUTENbHBIX YHCET
1.3 Apudmernueckue N1eUCTBUS C ICUCTBUTEIPHBIMUA YHCIAMHU
W3mepenus, npuOnmkeHus, OLEHKU. Pa3Mepbl OOBEKTOB OKpYKArOIIEro
14 MHUpa, UIMTEIBHOCTh MPOLECCOB B OKpy»KatomeM mupe. [IpubmmkénHoe
' 3HaY€HUE BEJIUYMHBI, TOYHOCTb MpuOMKeHua. OKpyrieHue 4ucedn.
IIpukuaka v oLeHKa pe3yIbTaTOB BEIYUCICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OQHOU IIEPEMEHHOU
2.2 JIunelinoe ypaBHeHue. Pelenre ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBagparHoe ypaBHeHue. Penienre ypaBHeHUN, CBOIAIMXCS K KBaJAPAaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHHH TpPETbe U
. 4EeTBEPTOU CTENEHEHN Pa3I0KEHUEM Ha MHOXKHUTEIIN
2.5 Pemenue npoOHO-paninoHaNbHBIX YpaBHECHUI
2.6 Cucremsl ypaBHEHHH
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 PemieHue cucreM AByX JIMHEWHBIX YPABHEHUH C JBYMS IIE€PEMEHHBIMU
9 Pemrenne cucreM IByX ypaBHEHMI, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOH CTENIECHU
2.10 I'paduueckas MHTEpIIpEeTALUs CUCTEMBI YPABHEHUI € ABYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 aNreOpandecKuM CrrocoooM
2.12 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Perienue nMHENHBIX HEPABEHCTB C OHON NIEPEMEHHOMN
2.14 PelieHne cucTeM JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU




2.15

KBanpaTHble HEpaBEeHCTBa

I'paduueckass MHTEpHIpeTalusi HEPAaBEHCTB W CHCTEM HEPABEHCTB C JBYMS

2.16
IIEPEMEHHBIMU
3 OyHKIMU
31 KBagpatuunas ¢yskuus, e€ rpaguk u cpoiictBa. [lapabona, koopanHaThl
‘ BEPIIMHBI TapadoIIbl, 0Cb CAMMETPUHN TTapadoIIbI
3.2 I'paduxu Gynkuii y=kx, y=kx+b 1 ux cBoHCTBa
33 I'paduxu Gynkuit y=k/x, y = x° 1 UX CBOWCTBA
34 I'paduku pyHkuumii , 1 UX cBOWCTBA
4 Yucnoble NOCIET0BATEIbHOCTH
il Onpenenenue U crnocoObl 3aaHNs YUCIOBBIX IOCIE0BaTEIbHOCTEN. 3aiaHue
. MOCJIEeI0BATEIbHOCTH PEKYPPEHTHOM (hopMyIoi U popmMyIioil n-ro uieHa
4o Apudmernueckass nporpeccus. PopMmynbl n-ro WieHa apupMeTHuecKoi
' MIPOrPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB
43 I'eomerpuueckass mnporpeccus. DopMynbl 7n-ro  WieHa T€OMETPUYECKON
. IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB
N300pakeHne WiIEHOB apU(PMETHUECKOM W TeOMETpPUUYECKOW Nporpeccuit
4.4 TOYKaMU Ha KOOPAWMHATHOW IUIOCKOCTH. JIMHEHHBIA M 3KCIOHEHIMAJIbHbBINA
poct
4.5 CnosxHble IPOLIEHTBI




INPOBEPSEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
INPOT'PAMMBbBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

Kon
NMpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTe/ILHOI MPOrpaMMbl 0CHOBHOTO
o0uero oopazoBanust Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MNOHATHUSMU: MHOXECTBO, IMOIAMHOMXECTBO,
orepanyy HaJ MHOYKECTBAMH; YMEHHE OIEpPUPOBATH IMOHATHIMMU:
rpad, cBA3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUN
3aa4; yMEHHE UCMOJIb30BaTh TIpadHUuecKkoe Ipe/CTaBlICHUE
MHO’KECTB JUIsl ONMCAHUSl PEaJbHBIX MPOLIECCOB M SBICHUM, MpHU

peLIeHNH 3a7a4 U3 IpYTUX y4eOHbIX IPEIMETOB

YMenue ONeprupoBaTh IIOHATHUAMU OIPCACIICHUC, aKCHuoma,
TCOpEMa, JOKaA3aTCJIIbCTBO, YMCHHUC pPACIO3HABATb HCTUHHBIC U
JIOJKHBIC BbICKA3bIBAHUA, IMPHUBOAUTL IIPUMEPBI U KOHTPIIPHUMCPLI,

CTPOUTH BBICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATHAMH: HaTypaJlbHOE YMCIIO, POCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTb HATypalbHBIX YHCEJ, IPU3HAKU
JETUMOCTH, 1IeJI0€ YUCIIO0, MOIYJIb 4YHCia, OOBIKHOBEHHAs APOObL U
JecATU4Has 1poOb, CTAaHAAPTHBIN BUJ YMCIA, PALIMOHAIIBHOE YUCIIO,
UppalMOHATIBHOE YHCIO, apU(PMETHUECKUH KBaJIpaTHBIH KOPEHb;
YMEHHE BBINOJHATH JEWCTBUA C 4YHCIAMH, CpPaBHMBAaTb U
yHOPSAOYMBATh 4YMCIIA, MPEACTABJIATH YUCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JAeNaTh NPUKUAKY U OLEHKY

pe3ynbTara BRIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTEIECHb C LENbIM MOKa3aTeleM,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUIEH, alNredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOM CTENECHU
Oonbllle €IUHMIIBI; YMEHHME BBINNOJHATH pacué€Thl Mo (opmyiam,
npeoOpa3oBaHUsl LENBIX, JIPOOHO-PAIIMOHAIBHBIX BBIPAKCHUH W
BBIPKCHUI C KOPHSAMH, Pa3IOKECHHE MHOTOWIEHa HA MHOXHTEIH, B
TOM YHCJIE C HUCIOJIB30BaHUEM (DOPMyNT PAa3HOCTH KBaApaToB U

KBaJlpaTa CyMMbI U Pa3HOCTH

YMmenune ONCPUPOBATH IMOHATHAMU: YHCJIOBOC PABCHCTBO, YPABHCHHUC




C OJHOM MEPEeMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; YMEHHUE pelllaTh JIMHEHHbIC U KBAJPATHbIE YPAaBHEHUS,
IpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOW MEPEMEHHOMW, CHCTEMBI
JIBYX JINHEWHBIX YPaBHEHUH, JTMHEITHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIHBIE HEPABEHCTBA C OJHOMN
NEPEMEHHON, B TOM WYHCIE IMpU PEIIEHHH 3aJad U3 JPYrux
OpPEeIMETOB UM  IPAKTUYECKMX 3a/Jay; yMEHHE MCIOJIb30BaTh
KOOPJIMHATHYI0 IMPSAMYI0 UM KOOPJAMHATHYK IUIOCKOCTb  JUIS

I/I306pa)KeHI/I}I peI_I_IeHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, Tpapuk (QyHKUIUH,
HYJIH (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HauOoOJblllee M HAUMEHbLIEEe 3HAYCHUS
byHKINY; YMEHHE  ONEpPHpPOBAaTh  MOHATHIMH: npsMast
IPOMOPIMOHANBHOCTh,  JIMHEHHas  (QyHKOMSA,  KBaJpaTU4HAs
¢yHkuus, obpaTHas MPONMOPIMOHAIBHOCTh, Mapabona, runepobona;
yMEHUE CTPOUTh Tpaduku (DYHKIMH, MCIOIB30BaTh TpaduKu s
OTIpeJIeJIEHUs] CBOMCTB IPOLECCOB U 3aBHCUMOCTEH, AJS pELIeHUs
3a7ad U3 JPyruX y49eOHBIX MPEIMETOB M peallbHOW KHU3HH, YMEHHE

BbIPpaXaTb Q)OpMYHaMI/I 3aBUCHUMOCTH MCKIY BCIIMUMHAMHA

YMenue OIEpUPOBATH MOHATUSAMH: [IOCJIEI0BATEIBLHOCTD,
apupMeTHyecKkass W TeOMETpUYecKas MpPOTPecCUd;  YMEHHE
UCIIO0JIb30BaTh CBOICTBA MOCJIEA0BATENILHOCTEH, (OPMYJIIBI CyMMBI U
o0IIero 4jieHa MpH pelIieHu  3a/a4, B TOM YHUCIIe 3a7ad U3 APYTuX

y4eOHBIX MPEIMETOB U PEATILHON KUZHU

YMeHue pemarth 3a7a4d pa3HbIX THUIOB (B TOM YHUCIE Ha MPOLIEHTHI,
JOJAM M YacT, ABM)KEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb
NOKYNIOK M YCIYyr, HaJOTH, 3aJayd U3 o00JIacTU yHpaBieHUS
JUYHBIMH M CeMEeWHbIMH (UHAHCAMH); YMEHUE COCTaBIAThH
BBIPQXKCHUS, YpPAaBHEHUS, HEPABEHCTBA U CHUCTEMBbl IO YCJIOBHIO
3a/1a4ud, HCCIENOBaTh IOJYYEHHOE pEUIEHWEe M  OLICHUBATh

IPaBOI0I00HOCTh MOIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: UTypa, TOUKA, OTPE3OK, Mpsimas,
ayd, JIOMaHas, yrou, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUHU TpEyroJIbHUKH,
IOpPSIMOYTOJIBHBIN TPEYrojJbHUK, MeIuaHa, OMCCEKTpHuca M BbICOTA

TPEYroJIbHUKA,  YeTHIPEXYTOJbHMK,  Mapajulelorpamm,  pomo,




NpSIMOYTOJIBHMK,  KBaJpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHast; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (pUrypamu;
YMEHHE pellaTh 3a/1ayd, B TOM YHUCJI€ U3 MOBCEJHEBHOW >KU3HHU, Ha
HaXO0XKJIEHUE F€OMETPUUECKHUX BEJIUYNH C IPUMEHEHUEM H3YyUYEHHBIX

CBOWCTB puryp u pakron

10

YMeHne omnepupoBaTh MOHATHAMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJbHUKOB; MapalljIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBbIX,
yrojl MEXAYy HOpSAMBIMH, TEPHEHIUKYISAP, HAKIOHHAS, MPOCKIHS,
nogobue  Quryp, TOMOOHBIE ~ TPEYTOJIBHUKH,  CHMMETPHS
OTHOCHUTEIJIFHO TOYKH U TNPSIMOM; YMEHHUE PACHO3HABATh PABEHCTBO,
CUMMETpUI0 M nojnobue  Quryp,  mapajyieIbHOCTb U

NEepHEHIUKYJIIPHOCTD MPSIMBIX B OKPY>KalOIIeM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PACCTOSHUE, YIOll
(BenMuMHA yria, CHHYC U KOCHHYC yIJla TPeyroJIbHHKa), IJIOIA/b;
YMEHUE OLICHUBaThb pa3Mepbl MPEeIMETOB U  OOBEKTOB B
OKpY’KalOIleM MHpE; YMEHHE NPHUMEHATh (POpMyIbl mepumeTpa u
IUIOIIAIM MHOTOYTOJIbHUKOB, IUJIMHBI OKPYXXKHOCTH M IUIOIIALU
Kpyra, oObeMa TNPSAMOYTOJIBHOTO MapajuleeNuIeia; YMEHHE
IIPUMEHSATh IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME
yIJIOB TpeyroyibHuKa, Teopemy Iludaropa, Tpuronomerpuueckue

COOTHOIICHUA JJIs1 BBIYMCIICHUA JJIMH, paCCTOHHHﬁ, nnomaaeﬁ

12

YMmenne wu300paxkars IUIOCKHE (UTYpBl M HX KOMOHMHAIUH,
IPOCTPAHCTBEHHbIE (UIYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CHMBOJIBHOMY OITMCaAHUIO

13

YMeHHe OomepupoBaTh IMOHATUSMH: TIPSMOYTOJIbHAS — CHCTEMa
KOOpJIMHAT; KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa HA YHCJIO, CKaJsIpHOE IPOU3BEICHHE
BEKTOPOB; YMEHHE MHCIIONb30BaTh BEKTOPbl M KOOPJAMHATHI IS
NpEeCTaBICHUS JAHHBIX M PEIICHHs 3a/1a4, B TOM YHCIE U3 APYTHX

y4eOHBIX MPEIMETOB U PEATHLHOM KUZHU

14

YMeHue onepupoBaTh IOHITHUSMHU: CTOJIOMKOBBIE U KPYIOBBIE
quarpamMmbl, TaOJIMLbI, CpeaHee apupMETHYecKoe, MeuaHa,
HauOoJIblllee U HaMMEHbIIIee 3HAYEeHHUs, pa3Max YMCIOBOIO HAabOPa;

YMEHUE W3BJICKATh, HMHTEPIPETUPOBATH M MpeoOpa3oBHIBATH




MHQOPMALIMIO, MPEICTaBICHHYI0 B TaOIMIAX M Ha JAuMarpamMmax,
OTpa)KaIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUI; yMEHHME pacro3HaBaTb HM3MEHYMBBIE BEJIMYHMHBI B

OKpYZKarouemM MUpe

15

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIA ONBIT (CIy4yaiHbIHA
9KCIIEPUMEHT), 3JEMEHTApHOE COOBITHE (BJIEMEHTAapHBIH HCXO.)
CJIy4alfHOTO OIbITA, CIIy4allHOE COOBbITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HAXOIUTh BEPOSTHOCTH CIydallHBIX COOBITMM B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJa4d METOZOM OpPIraHM30BaHHOTO Mepedopa M ¢ UCIOJIb30BaHUEM
IpaBUja YMHOXKEHHS; YMEHHE OLICHUBATHh BEPOSITHOCTH PEAIBHBIX
COOBITHH U SBJIEHUH, TOHUMATh POJIb NMPAKTHYECKU JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUII B OKpY’)KalOLIEM MHUPE U B JKU3HH;
3HAaKOMCTBO C TOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpPATh MOAXOMSAIIMNA HW3YUYEHHBIH METOJA Ul PEIICHHS
3aJa4i, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HHU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMAaTUKHU
B MCKYCCTBE, OIMCHIBATH OTJEJBHBIE BBIJAIOIIMECS PE3YJIbTATHI,
MIOJIyYEHHBIE B XOJ€ PAa3BUTHUA MAaTEMaTUKU KAaK HAYKH, IPUBOJUTH
IpUMEPBl  MATEMATHUYECKUX OTKPBITUH M HUX AaBTOPOB B

OTECUYECTBCHHOM U BCGMHpHOﬁ HCTOpUHN




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Uucna v BBIYUCICHUS
1.1 Hartypanbnsle u nensie yncna. [Ipu3Haky enMMOCTH HEIbIX YUCE
1 OOBIKHOBEHHBIE M JCCATUYHBIC JAPOOHM, TIPOILEHTHI, OECKOHEUHBIE
. nepuoAnYecKue apoou
13 Pammonanbheie  ymcna. ApudMeTHYECKHE ONepalid C paloOHAIbHBIMU
' qHcliaMu
14 JleticTBuTenpHbIe unciaa. ApuMeTHYECKHE OMEpaluy ¢ JIEHCTBUTEILHBIMU
. YyHUCclIaMu
s [IpuOnmxEHHbIE BBIYMCIEHUS, NpaBUiIa OKPYIJVIEHHS, NPUKHUJKA U OLIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpandyeckue BhIpaKeHUS
2.1 BykBeHHbIE BbIpaXKEHUsI (BBIPAKEHUS C IEPEMEHHBIMHU )
55 Crenenp c nenbiM nokazatesneM. CTeneHb C palOHAIbHBIM IOKAa3aTENIEM.
' CBoiicTBa CTENEHU
2.3 MHorouseHsl

2.4 Anrebpanueckas 1poob

ApudmeTnueckuii  KOpeHb  HaTypaibHOW  cremeHd.  JleWicTBus ¢

2 apu(MeTHyeCKUMU KOPHAMHU HATYpalIbHOMN CTETIEHU
3 YpaBHEHUs 1 HEpABEHCTBA

31 ensie u npoOHO-panMoHanbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUH

35 Lensle u npoOHO-palioHaNIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TekcTOBBIX 3a7a4
4 YucnoBbIE NOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs IIOCIIEN0BATENILHOCTEMN

4.2 Apudmernueckass u reomerpuueckas mporpeccun. Dopmyna  CI0XKHBIX




MIPOLIEHTOB

5 OyHKIU
OyHkmmst, crnocoObl 3amanHus  ¢QyHkuu. ['paduk  PyHkmmm. OOmacth
ONpENIeICHUs] W MHOXKECTBO 3HaueHWid QyHkumu. Hymm ¢yHKInu.
5.1. [IpoMexyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIUH.
Maxkcumymbl 1 MUHUMYMbI QyHKIMH. Hanbombiiee 1 HauMeHblllee 3HaYeHNe
(GYHKIMY Ha TPOMEXYTKE
6 Koopannatsl Ha IpsIMOi M INTIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBOcTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHIUKu
7.4 OKpYKHOCTb U KpyT
7.5 N3MepeHne reoMeTpruieCcKrX BEJTMYNH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Komb6unaropuxka
8.4 MHosxecTBa
8.5 I'pader




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

» Maremaruka. AnreOpa: 8-if kiacc: 6a30BbIiA YPOBEHB: YUeOHUK; 16-¢
u3nanue, nepepadorannoe MakapeiueB FO.H., Munatok H.I'., Hemikos K.U. u
np.; non peaakmueit TensikoBckoro C.A. AKIImoHEpHOE OOIIECTBO
«3narensctBo «IIpocBemieHue»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIl ypOBEHB: yUeOHUK; 15-¢
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkos K.U. u
np.; non penakmueit TensikoBckoro C.A. AKIIMOHEpHOE OOIECTBO
«M3parenscTBO «IIpocBenieHue

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHB: yUEOHUK; 15-¢
u3nanue, nepepadborannoe MakaperueB FO.H., Munarok H.I'., Hemkos K.U. u
np.; nox penakmnueit Tenskopckoro C.A. AKITMOHEPHOE OOIIECTBO

«M3marenscTBO «IIpocBemnenne»

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA

Junaktudyeckue Matepuansl Anredpa 7-9, Mepsnsik u np. u3a Benra-I'pad

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
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