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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
00pa3oBaHus: OHA 0OECIeUNBaET U3yUYEHUE APYTUX JUCLMILINH, KaK €CTECTBEHHO -
HAyYHOrO, TaK W TYMAHHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs
IPOIOJKEHUST 00pa30BaHMs U B MOBCEIHEBHON kM3HU. Pa3zButue y 00ydaromuxcs
Hay4YHBIX TPEACTABICHUN O TIPOUCXOXKICHUU M CYIIHOCTH anreOpandecKux
abcTpakimii, cnoco0e OTpaXxeHUsI MaTEMAaTUYECKON HayKOH SIBJICHUI U MPOIIECCOB
B MpUPOAE U OOILECTBE, POJIM MATEMaTHUYECKOrO MOEIUPOBAaHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYTYHOT'O MUPOBO33PECHHUS
Y Ka4eCTB MBIIIJICHHSI, HEOOXOAUMBIX ISl alanTallil B COBPEMEHHOM ITU(PPOBOM
obOmectBe. M3ydenue anreOppl oOEcCreyrMBaeT pPa3BUTHE YMEHHUS HaOJI0AaTh,
CpPaBHUBATh, HAaXOJIUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTH MBILUICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICUCTBUS M BBIBOJBI,
(dopmynupoBaTh yrBepkaeHUsA. OCBOEHHE Kypca aireOpbl 00ecIeunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYaloIUXCs: OHU HCHOJB3YIOT JAEAyKTUBHBIE H
UHAYKTUBHBIE pacCyKICHUs, 0000IIeHHE U KOHKPETU3alHMio, abCTparupoBaHUE U
aHasoruto.  OOyueHue  anredOpe  MpeAnonaraeT  3HAYUTENIbHBIM  00BEM
CaMOCTOSITEJILHOM ~ JACSITENIbHOCTH  00y4arouuxcsi, MO3TOMY CaMOCTOSITEIIbHOE
pelleHue 3a/1a4 ABJSIeTCs pean3aleil 1esTeIbHOCTHOTO IPUHILINIIA O0yYeHUSI.

B crpykType mnporpamMmbl ydeOHOro Kypca «Auredpa» ajii OCHOBHOTO
o01miero oopa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEP’KATEIbHO-METOINYECKUE
MHUU: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BhIPAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX coaepKaTelbHO-METOANYECKIX
JMHUNA pa3BUBAETCS Ha MPOTKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
IpYTMMU €ro JMHMSIMH. B Xxoxe wu3ydeHuss ydeOHOro Kypca oOOydaroIMMCs
MPUXOTUTCS JIOTUYECKU PacCyXAaTh, UCIOIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3blK. B cBs3M ¢ 3TMM B mporpammy y4eOHOro kypca «Airedpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTEeMaTHYeCKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAJACHHUIO O0YYaIOUTUMUCS
OCHOB  YHHMBEpPCAJbHOIO  MaTemaruueckoro s3bika. ConepkareiabHOM U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «AureOpa» SBISETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxanue JsuHUM «Yucna M BBIUMCICHUS» CIY)KMT OCHOBOM  JUIs
JabHEHIIIETO W3YYCHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYJarOIIUXCS
JIOrMYECKOT0 MBIIIIJICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXe MPHUOOPETECHUIO MPAKTUIECKIX HABBIKOB, HEOOXOAUMBIX JJISl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMM M HMPPALUOHAIBHBIMM YHCIaMH, (OPMHPOBAHUEM



NPEJICTaBICHU O JIEWCTBUTEIHLHOM YHMCJe. 3aBepIICHHE OCBOCHUS YHCIOBOU
JIMHUW OTHECEHO K CpeHeMY 00IeMy 00pa3oBaHUIO.

Conepkanue AByX aliredpandecKux JUHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYUYaAIOIIUXCS
MaTeMaTH4YEeCKOro amrmapara, HEOOXOJUWMOIo JUIsl pelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YEOHBIA Marepuan TPYINIUPYETCS BOKPYT
palMoHaIbHBIX BBIpAXKEHUM. AJredpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
S3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKHUX MOJIEIEil, OMUCAaHUs MPOILIECCOB U
SBICHUN pealbHOro Mupa. B 3agaum oOyueHusi anreOpe BXOIAT TaKkKe
JTaNbHEWINIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, U1 OCBOCHHUS Kypca WH(POPMATUKH, W OBJAJCHHEC HaBBIKAMHU
JNEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBanrne cUMBOJIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIYECKOMY TBOPUYECTBY.

Copepxanue QyHKIIMOHATILHO-TpauuecKor JIMHUK HallEJICHO Ha TOJy4eHUe
O0yJaroUMMUCs 3HaAHUM 0 (PYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUYecKOW MOAEIH
JUISL OTIUCAHUST U UCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u obmiectBe. M3ydyeHue marepuana CIOCOOCTBYET Pa3BUTHIO y OO0yYaroniuxcs
YMEHUS UCIOJIb30BaTh Pa3IMYHbIE BHIPA3UTEIIbHBIC CPEJICTBA SA3bIKa MAaTEMAaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaa B (HopMHupoBaHUE
MPEACTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTHU IIUBWIM3AIUUA U KYJIbTYPHI.

CormacHo ywyebHOMY TMIaHy B 7-9 kjaccax u3y4aeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3leibl COACP)KAHUS:
«Yucna W BBIUMUCICHUS», «AJreOpanyeckue BbIpaXeHUs», «YPaBHCHUS W
HEPAaBEHCTBA», « D YHKITUNY.

Ha usydyenue yuebHoro kypca «Anredpa» orsoautcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 gaca B Henmenmo), B 8 kiacce — 102 ygaca (3 yaca B Heaeno), B 9
kiacce — 102 ygaca (3 vaca B Hezel).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BIYMCICHUS

JpoObu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEXO] OT OJHOW (OPMBI 3aIUCH
npobeit k gpyroi. I[loHsTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAIlMOHANBHBIX  4YHcel. ApudmeTndyeckue ACHCTBUS  C
pauroHaIbHBIMU 4uciaaMu. Pelienue 3aad u3 pealbHOM MPAKTUKU HA 4acTH, Ha
Jpo0Hu.

CreneHb C HaTypaJgbHBIM IIOKa3aTENEM: OIpeleseHrne, MNpeoOpa3oBaHHe
BBIPQKEHUN Ha OCHOBE OMPEEIICHUS, 3alUCh O0NbIIKX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
IIPOLICHTBI, pEIEHUE 3a/1a9 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, PA3NOKEHHE Ha  MHOXHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUcMMOCTH, B TOM uucie OpsAMas U oOpaTHas
MIPONOPLUHOH AJILHOCTH.

AJureOpaudecKkue BbIpasKeHUs!

IlepemeHHBIE, YUCIIOBOE 3HAUYCHUE BBIPAXKEHUS C IEPEMEHHON. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpeacraBienue 3aBUCUMOCTA MEXY BETMUMHAMHU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanre OYKBEHHBIX BBIPDAKECHUM,
TOXKJIECTBEHHO paBHbIE€ BBIPAKEHHUSA, MpaBuUiia MNpeoOpa3oBaHHUs CYMM U
IPOU3BENCHUH, MPaBUJIa PACKPBITUS CKOOOK U TPUBEACHUS OJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATypaJbHBIM IIOKA3aTEIEM.

OpnHowieHbl U MHOroOwieHbl. CTeneHb MHOrouseHa. CloxeHue, BbIUMTaHuE,
YMHOXKEHUE MHOTO4YJIeHOB. DOpMyibl COKPAIIEHHOTO YMHOXKEHUS: KBaJpar
CYMMBl W KBagpar pa3HocTH. PopMyna pa3HOCTHM KBajapaToB. PasznoxeHue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHIIBHOCTb YPAaBHEHUM.

JluHeHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEUHOIO
YPaBHEHHUsI, pEUICHHWE JHUHEHWHBbIX YypaBHEHUU. (COCTaBIEHUE YpAaBHEHUU IO
YCIJIOBHIO 3a/1a4l. Penienre TeKCTOBBIX 3a7a4 C TOMOILBIO YPABHECHUM.

JluneiliHOe ypaBHEHHE C JIByMSI IIEpEMEHHBIMH U ero rpadguk. Cuctema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMsS II€PEMEHHBIMHU. PelieHne cucrteM ypaBHEHHI
crocoOOM TMOACTaHOBKHU. llpuMepbl pelieHds TEKCTOBBIX 3a/Jad C MOMOIIbIO
CHUCTEM YPABHEHUM.

DyHKUMHA



Koopaunara Touku Ha npsmMoil. YUucnoBble MpoMexyTku. PaccTosiHue Mexay
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAnHATa
TOYKH Ha KOOPJAMHATHOM MIOCKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX GOpMYyIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue @ynknuu. [padux
¢byukiuu. CroiictBa dhyHkiui. Jluneitnas gynkmuus, e€ rpaduk. I'paduk dhyHKIMn
y = |X|. I'padmdeckoe pelieHre JIMHEHHBIX YPaBHEHHUH M CHUCTEM JIMHEHHBIX
YPaBHEHUH.

8 KVIACC

Yucna 1 BBIYMCIEHUSA

KBanpaTtHeiii kopenb u3 uucna. [loHstue 00 HppalMOHAILHOM YHUCIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHATIBHBIX yuces. CBoicTBa apu(MeTUIECKUX
KBa/IPaTHBIX KOPHEN U UX MPUMEHEHHE K MPEOOPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YUCIA.

CreneHb ¢ LenbIM MOKa3aTeseM 1 €€ cBoiicTBa. CTaHaapTHAs 3alIUCh YKCTIA.

Anre0Opanyeckue BbIpaKeHUIAATreOpanyecKkue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAaApaTHOIO TPEXWIEHA Ha
MHO>KHUTEIIN.

AnreOpanueckass apoOb. OCHOBHOE CBOMCTBO airedpandeckoil apooOwu.
CrnoxeHue, BbIYMTAHHUE, YMHOXKEHUE, JeJeHUE anreOpanydeckux ApooOeit.
PanmonanbHbIe BbIpaXXeHUs U UX MpeoOpa3oBaHHUE.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHue, ¢GopMmyaa KOpHEH KBagpaTHOrO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIMXCSA K JIMHEMHBIM U KBaJAPATHBIM.
[IpocTeiiue npoOHO-paIoHaIbHbIE YPAaBHEHUS.

['paduueckass uaTepnpeTanuss ypaBHEHUN C BYMsI MIEPEMEHHBIMU U CUCTEM
JMHEUHBIX YpPaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1ay aNre0panyeckuM CrocoOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
Cucrembl TMHENHBIX HEPABEHCTB C OHOW MEPEMEHHOM.

OyHKINNPYHKIUA

[Tonsatue Qyukuuu. OOnacTh oONpeneNeHuss U MHOXKECTBO 3HAYEHUU
¢yaxuuu. CnocoObl 3ajaHus (PyHKLIMMA.

I'padux ¢dyaxnuu. Urenne cBoiictB ¢GyHKiuu 1o e€ rpaduky. [Ipumeps
rpaduKoB GyHKIIHHA, OTPAXKAIOIIUX pPeabHbIE MPOIIECCHI.



@OyHKIIMY, ONMHUCHIBAIOIIME MPSAMYI0 W OOpaTHYIO MPONOPIIMOHATbHBIC
3aBHCHMOCTH, uX rpaduke. Oyukmun Y = X2, y = X3, y = VX, y=|x|. ['papudeckoe
pellieHue ypaBHEHUHN W CHCTEM YPaBHCHHIA.

9 KJIACC

Yucaa 1 BIYMCICHUS

PannonanbHbie 4mclia, UppalioOHAIbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHbBIC
JeCATUYHBIC APoOU. MHOXECTBO JEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEYHbIE JeCSITUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1Yy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPINHATHOW MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu@MeTHdyecKue JeHCTBUSA C
JNEUCTBUTEIIbHBIMUA YMCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIEro MHpPA, UIUTEIBHOCTh IIPOLECCOB B
OKPYKaroIIEM MHPE.

[TpubamxEHHOE 3HAYECHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yabTaTOB BIYUCICHUM.

YpaBHeHusI 1 HEPaBeHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUI, CBOIAIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHH TPETbEU M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-palMOHaNbHBIX YpaBHEHUU. PelieHne TEeKCTOBBIX 3aad
anreOpanyecKuM METOJIOM.

VYpaBHeHHE C ABYMsI MEpEeMEHHBIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OHO M3 KOTOPBHIX JIMHEIHOe, a Jpyroe — BTOpod crenmeHu. ['paduueckas
MHTEpIPETALMs CUCTEMbI YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOW INEpEeMEHHOW. Pelienue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wHTEpmperanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

OyHKIMNPYHKINH

KBagparnunas ¢ynkuusi, e€ rpaduk u cpoiictBa. Ilapabona, koopauHATHI
BEPIIUHBI Tapad0JIbl, OCb CHMMETPUH MTapadOoJIbL.

I'padukn byuxumit: y = kx, y = kx + b, y = kix, y =x3, y =Vx, y = |x| , u ux
CBOMCTBA.



YucnoBele  mOCHENOBATENbHOCTUYHMC/IOBBIE  NMOCIEA0BATEIBHOCTH H
nporpeccuu

[IoHsiTHE YMCIIOBOW IOCIIEOBAaTEIBHOCTH. 3aJaHUE I10CIIEI0BATEIBHOCTH
PEKYppeHTHOM popMyon U Hpopmysoil N-ro dwieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuud. dopmynsl N-ro 4ieHa
apuPMETHUECKON 1 T€OMETPUYECKON MPOrPECCHii, CYMMBI IIEPBBIX N YJICHOB.

N300pakenne 4ieHOB apu(METHUUECKOW W TEeOMETPUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIN U IKCIOHEHUHUAIBHBIA POCT.
Ci10’XHBIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yOTC:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

IPOSIBJIEHUEM HHTEpeca K IPOLUIOMY M  HACTOSALIEMY POCCHUUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00S13aHHOCTEHN IpakJlaHuHA U peasin3alliu €ro
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTBIO K OOCY>KIEHHUIO 3TUYECKHX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIPABIECHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMAaTHYECKOIO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAUBUAYAIBHON TPACKTOPUU 00pa30BaHMsI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTalMEl B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMHU MCCIIENOBATEIbCKOM
NEeATEITbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHME KYJbLTYPbI 310POBbSI U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TIPUMCHSATh MaTEMaTHUYECKUE 3HAHWUS B HWHTEPECAaxX CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBbIKA PEQPIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIlMEeH Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a1a4
B 00JaCTH COXPAaHHOCTH OKpYJKaromeld Cpeapl, IUTAHUPOBAHUS TTOCTYITKOB M
OIICHKH WX BO3MOKHBIX TIIOCJIEICTBUHN I OKPYXKaIoMmEeH Cpeabl, OCO3ZHAHHEM
TJI00ATLHOTO XapaKTepa SKOJOTHIECKUX TTPOOJIEM U MMyTeHl UX PEIIeHUS;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBHSIM B YCIOBHUSIX HEOMPENCTIEHHOCTH, IOBBIIMICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JESITSIBHOCTh, B TOM YHCIIC
YMEHHE YYUTBCS y NPYrUX JIIOJICH, MPHOOpETaTh B COBMECTHOM NEATCIHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoBaTh UJIEH, TIOHSATHS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUIX, B TOM YHUCIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUHA KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIICHUs] W JEHCTBUA, (HOPMYIHpPOBATH U OIEHUBATh PUCKH U

nocneACTBUsA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBIIBIIITHh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXIy MOHATHAMH, (OPMYIUPOBAThH
ONpEACNICHUs]  MOHSATUM, YCTaHAaBJIMBaTh  CYIIECTBEHHBIA IPU3HAK
KJaccu(UKaIMi, OCHOBaHUS JJii OOOOILIEHHUS U CpPaBHEHUS, KPUTEpUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OpPMYyIUPOBATH M  MPEOOPA3OBBIBATh  CYKICHUSA:
YTBEpAUTENbHbIE U OTpULATENIbHBIE, €AMHUYHBbIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;



BBISIBIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npeajaraTb  KpUTEPUU  JJIsl  BBIABICHUA ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JECIYKTUBHBIX U
VHAYKTUBHBIX YMO3AKJIFOUYCHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

pa3doupaTh JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUHN (TMPSIMbBIC U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIHLHO HECJIOKHBIE JOKa3aTelbCTBa
MareMaTudecknx (hakToB, BBICTpAWBATH apPryMEHTAIMI0, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BEIOWpATh CIOCO0 permieHusl ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBUS.

HCITIOJIb30BaTh BOMPOCHI KAaK HMCCIICOBATEIBCKUNA WHCTPYMEHT ITO3HAHUS,
(dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITEJILHO YCTaHaBIMBAaTh HWCKOMOE U JaHHOEe, (HOPMHPOBATH
THUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

MPOBOANTE 110 CaMOCTOSITEIbHO COCTaBJICHHOMY IUTAaHY HECIIOKHBIN
AKCIICPUMEHT, HEOOJIbIIIOE  MCCJICOBAaHME  TIO0  YCTaHOBJICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITETILHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJIBI 1O Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNUI;

MIPOrHO3UPOBATh BO3MOYKHOE Ppa3BUTHE TPOIECCa, a TaK)Ke BBIJIBUIATh
MIPENONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEJAOCTATOYHOCTh M M30BITOYHOCTh HH(OpMalWH, JIaHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH
MH(}OpMAaIINIO Pa3IMYHbBIX BUIOB U (POPM MpeaCTaBICHUS;

BbIOMpaTh (QopMy TpeAcTaBICHHUs HWHGOOpPMALMM W HLIIOCTPUPOBATH
peliaeMble 33Jauyd CXE€MaMH, JauarpamMmamu, HWHOW Tpadukoil U uX
KOMOMHAIIUSIMU;

OLIEHUBATh HAAEKHOCTh WH(GOPMALMU TIO0 KPUTEPUSM, MPEIJIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



BOCHPUHUMATh UM  (GOPMYIUPOBATh CYXKACHUS B COOTBETCTBUU C
YCIIOBUSMH U IIEJIAIMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIa€MON TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI, COIMOCTABJISITH CBOM CYXACHUS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKMBATh Pa3IMYUe W CXOJCTBO ITO3HIIMH, B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTABIIATh  pPE3yJbTaThl  PEIICHWsS  3aJadd,  JKCIECPUMEHTAa,
UCCIICZIOBAHUSA,  TMPOEKTa,  CAMOCTOSATENbHO  BbIOMpath  (hopmar
BBICTYIUJICHUS C y4ETOM 3314 MPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPUH;
NOHMMATh W HUCIHOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW |
WHIUBUYaTbHOM pPaOOThI MpU pEIICHUH YYeOHBIX MaTEeMaTHYCCKUX
3ajay;

MPUHUMATH 11e1b COBMECTHON JEATEIHHOCTH, INIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM palOThl, pacnpeAcysTh BHABI pabOT, I0roBapuBaThHCH,
o0cyXaaTh MPOIIeCC M pe3ysbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbiXx (opmax paboTel (oOCyxIeHus, oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYTH€), BBIMOJHATH CBOI YacTh
paboThl M KOOPAMHUPOBATH CBOW JICUCTBUS C APYTUMHU YJICHAMU KOMAaH/IbI,
OILICHMBATh KA4e€CTBO CBOETO BKJIJa B OOIMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE el CTBUS
Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pELIEHUS 3adadd (WM €ro
4acTh), BBIOUPATh CIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BapHUaHThI PEIICHUI ¢ yIETOM HOBOW MH(OpMAIUH.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJSL —mpolecca |
pe3yJibTaTa pEelICHUs MAaTEMATUYECKOM 33/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUU
3a1a4M, BHOCHTb KOPPEKTHMBBI B [E€SITEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BHISBIIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHUE PE3YJbTaTa ACATEIBHOCTH MOCTABJICHHOW LIENIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WM HEIOCTUKEHUSI 11eJIH,
HAXOJUTh OMINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarolIUMCS TMONYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIbTAThI:

Yuciia u BIYUCTEHUS

BrImonHATh, codeTass YCTHbIE U MHUCbMEHHBIE MPUEMBI, apu(METUYECKHE
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUs YMCIOBBIX BBIPAKECHHUH, MPUMEHSITH pPa3HOOOpa3HbIC
CrocoObl ¥ MPUEMBI BBIUYMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUN, COIAEPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexomuth OT ogHOW (HOPMBI 3amucH 4YUCEN K APYyroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHUMBATh U YNOPSAOYUBATH PallMOHATIBHBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BbIPaKEHUW. BBIMOIHATH AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMHU
MOKa3aTEeISIMH.

[IpuMeHsAT,  NOpU3HAKK ~ JEIMMOCTH,  Pa3JOKEHUE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCEN.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4H, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPONOPUHUOHAIBLHOCTBIO BEIUYWH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4€TOM OrpaHHYEHUH, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.

AsredpanyvecKkue BbIpasKeHUs!

Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJIOTHUIO U CUMBOJIMKY, MPUMEHSThH
e€ B MpoIlecCe OCBOEHUS YU4EOHOr0 Marepuarna.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUW NpU 33JaHHBIX 3HAUYEHHSIX
NIEPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHUsi — [EJOr0  BBIPAXKEHUS B MHOTOWICH
PUBEJICHUEM TOJIOOHBIX CIIAaraeéMbIX, PACKPBITUEM CKOOOK.

BBINMOMHATE yMHOXXEHHE OJHOWICHA HAa MHOTOWIEH W MHOIO4JIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYIIBI KBaipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcyIecTBIATh Pa3jI0KEHHE MHOTOYJICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEero MHOXUTENS, TPYHIUPOBKU  ClIaraeMbiX,
npuMeHeHUs1 GOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpuMensaTh peoOpa3zoBaHusi MHOTOWICHOB JJIS PEIICHUS] Pa3IMUHBIX 3a7a4
U3 MaTEMAaTHUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTe CBOKMCTBA CTENEHEW C HATYPAJIbHBIMU IMOKA3aTEJSIMHU IS
npeoOpa3oBaHUs BBIPAKEHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoaa OT UCXOJTHOTO YpaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCII0O KOPHEM YPaBHEHHMS.

[IpumeHsTh rpaguyeckue METOAbI MPU PEUICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTh mnpuMepsl Map 4YKCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTOo
YPaBHEHHUS C IBYMS IIE€PEMEHHBIMHU.

Ctpouth B KOOPAWHATHOW IJIOCKOCTH TpaduK JUHEHHOrO0 ypaBHEHHS C
JIBYMS TEPEMEHHBIMH, TMOJB3YSICh TpaUKOM, MPUBOIUTH MPUMEPHI pPEUICHUS
YpaBHEHMUS.

Pemiath cucteMbl IByX JJUHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qyucie rpaduuecky.

CocTaBisTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHM IO YCIOBHUIO 3a/auH, HWHTEPIPETUPOBATh B COOTBETCTBHM C
KOHTEKCTOM 33/J1a4H MOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHON NPSMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JTy4H, OTPE3KH, NHTEPBAJIbI, 3aAIHCHIBATh YHCIOBBIE MPOMEXKYTKH Ha
aNreOpanyecKoM S3bIKE.

OtMmeyaTh B KOOPIAMHATHOM TUIOCKOCTHM TOYKH MO 33JaHHBIM KOOpPJMHATaM,
CTpouTh Tpaduku JUHEHHBIX GYyHKIUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh C TOMOIIbIO (PYHKUMNA HM3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BPEMsl, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii cnocod MpeACTaBICHHUS W aHaIM3a WH(OpManuu,
M3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pEasbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K xoHiy obOydeHuss B 8 KJjacce OOyYAOMIMIACS TOMYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BIYUCIEHUSA

Hcnonb30BaTh HayajdbHbBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCICHUH, N300pakaTh EHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOTO KBaIpaTHOTO KOPHS, HAXOAWTh
KBaJIpaTHbIE KOPHHU, UCHOJB3Yysd MPU HEOOXOIUMOCTH KaJbKYJATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHHU, HCIHOJb3Ys
CBOKCTBA KOPHEM.



Hcnonb3oBaTh 3anucH OOJBIIMX M MAJIbIX YHMCETI C MOMOLIBIO JECATUYHBIX
npobeii u crenedeit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATh TNOHATHE CTENEHM C LEJIbIM  II0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BbINONHATE TOXKIECTBEHHbIE NpeoOpa30BaHUs PAllMOHAIBHBIX BBIPAKEHUMN
Ha OCHOBE MpaBWJI AEHCTBUI HaJl MHOTOWIEHAMU U allre0panyecKUMH IpOOsIMHU.

PackiiagpiBaTe KBapaTHBIN TPEXUIJICH HA MHOKUTEIH.

[TpumenaTs npeoOpa3oBaHus BbIPAKEHUHN [T PEIICHHs Pa3IMYHBIX 337a4 U3
MaTEMaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs ¥ HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECA K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHECHHH, B
TOM YHUCJIE C IPUMEHEHUEM IpapUuecKuX MpeACcTaBIeHUM (ycTaHAaBIMBAaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI DPEIICHHUS, €CIM UMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauM K €€ anreOpanyeckoit
MOZIEIM C TIOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
MUHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M IOJTYYEHHBIN pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsi CPABHEHUs, OLICHKH,
pemars JMHEHHbIE HEPAaBEHCTBA C OAHOW NEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpaduYecKy0 HWUTIOCTPAllMI0O MHOXKECTBA pELICHUH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUUH

[ToHnMaThe U HUCNONB30BaTh (DYHKLIMOHAIBHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHHUS), OMPEACNATh 3HAUeHHE (PYHKIHUH MO 3HAUYCHUIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX (YHKIUI BUAA:

y = k/x, y = x2, y = X3,y = ||, Y = VX, OIHCBIBAaTb CBOICTBA YHCIOBOW
dbyHKIIMH 110 €€ TpaduKy.

K koHny oOyduenuss B 9 kiaacce oOydaroIIMHCS MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJILTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATH U YNOPSA0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YHCTIA.

BoInonHATh  apupMeTHYecKue ACUCTBUS € palMOHAIbHBIMU YHCIAMHU,
couerass YCTHbIE W NHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIUHUCIEHUS C
UPpAMOHAILHBIMU YUCITAMH.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYHUCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyryATh JEWCTBUTENBHBIE 4YHCJA, BBINOIHATH NPUKHAKY PE3YyIbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs] M HEPABEHCTBA

Pewars JIMHEVHBIE W KBAaJpaTHBIE YPAaBHEHMWs, YPaBHEHUS, CBOIAILIMECS K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

Pemate cucrembl ABYX JMHEUHBIX YPaBHEHUW C JIBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABISIETCS JIMHEWHBIM.

Pemiath TEKCTOBBIE 3a7adyd aIreOpPanvyecKUM CIIOCOOOM €  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJIE C IPUMEHEHHUEM IpaQUuecKux MpeAcTaBIeHUN (ycTaHaBIMBAaTh, UMEET
JY YpaBHEHME WM CHUCTEMa YPABHEHHMM pELICHUs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

PemaTte 5MHElHbIE HEPAaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, W300pa)KaTh
pelIeHNEe HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3alMCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOIJIOB.

Pematb  cuCTeMBI  JTMHEHWHBIX HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBbI
HEPaBEHCTB HA YMCJIOBOW MPSIMOM, 3alUCBIBATH PELICHHUE C OMOIIBIO CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 3a/1a4.

DyHKUUH

PacrioznaBath (QyHKUMM H3ydyeHHbIX BUAOB. lloka3piBaTh cXeMaTU4yecKH

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buma: y = KX, y
=kx+ b, y=kix,y=ax2 + bx +c, y=x3, y =X,y = |x|, B 3aBucuMoct: ot
3HaYeHUI KO3(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

Crtpouth U u300paxkarb CXeMaTH4YECKH TpadUKH KBaJAPATUUHBIX (PYHKIIHM,
OIMHMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI IO UX TpaduKam.

PacrioznaBath kBagpaTHUHy0 (GYHKIHIO 110 (hOpMysie, TPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX QYHKIIUNA U3 peabHOU KU3HU, GUBUKHU, TEOMETPHH.

YuciioBbIe MOCIEA0BATEIbHOCTH M NPOrPecCuH

PacriozHaBath apuMeTHuecKyl0 M TEeOMETPUUYECKYI0 TMPOTPECCUU MpU
pa3HbBIX crioco0ax 3aaHusl.

BrIMOMHATE  BBIYKCIACHUS C  HUCIHOJb30BaHWMEM (opMyl N-ro  4YjieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUi, CyMMBI MTEPBBIX N YJICHOB.

N300pakaTh 4Yj€HBI MOCIEIOBATEIBPHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 peabHOM JKM3HM (C MCIIOIb30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

KoaudecTBo uacoB
HaunmeHnoBaHue pa3iesioB H TeM iIeKTPOHHbBIE (U POBbIE)
Ne i/ KonTpoabubie
NMpoOrpaMMmbl Bcero oOpa3oBaresibHbIE PeCypPChl
padoThI
1 Yucna 1 BeruuciaeHud. PanmonaiabHbIe 25 1 bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmioreka [IOK
2 AJIreOpaNTICCKIE BIPAKCHH 21 L https://m.edso00.ru/7f415b90
bu6moreka [JOK
3 % 20 1
PABHEHHUA I HepaseHeTna https://m.eds00.ru/7f415b90
bubmoteka IJOK
4 K . D 24 1
OOpAMHATEI H rpapuici. Pynicin https://m.edsoo.ru/7f415b90
bu6moreka [JOK
5 I1 6 1
OBTOpEHHE 1 0000MmeHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5



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

8 KUIIACC

HaunmeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JIeKTPOHHBIE (LM POBHIE)

Ne i/ KoHnTpoJbHbIe
NMpoOrpaMMmbl Bcero o0pa3oBaTesibHbIE PecypChl
padoThI
bubmioreka [IOK
1 Yucna u Beraucienus. KBagpaTHsle KOpHU 15 https://m.edsoo.ru/7fA17af8
5 Uucna u Beraucienus. CTerneHp ¢ 1elbiM 7 bubmorexa [JOK
MOKa3aTesieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpakeHUs. 5 1 bubmuorexa LIOK
KBaapatHelii TpéxdiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpakeHUs. 15 1 bu6mmoreka IIOK
AnreOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBa. KBagpaTHbIe 15 1 bubmotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHnus u HepaBeHCTBA. CHCTEMBI 13 bubmotexa [JOK
YpaBHEHHI https://m.edsoo.ru/7f417af8
bubmioreka [IOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6moreka [JOK
8 o .0 5
YHICHIHH. LICHOBHBIC HOMATI https://m.edsoo.ru/7f417af8
bu6moreka [JOK
9 o 4 9
yukuus. qucnossie yniumi https://m.edsoo.ru/7f417af8
bu6moreka [JOK
10 IT 0600 6 2
OBTOPCHIE H ODODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



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

9 KUIIACC

Koan4yecTBo 4acos
HaunmeHoBaHue pa3iesioB H TeM ileKTPOHHbBIE (LU POBbLIE)
Ne i/ KoHTpoJbHbIE
NMpoOrpaMMmbl Bcero oOpa3oBaTejibHbIE PecypChl
padoThbI
1 Uucna v Beruucienus. JleficTBuTenbHbIE 9 bubmmoreka [JOK
qucna https://m.edso0o.ru/7f419d08
5 YpaBHEHHS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bu6motexa [IOK
OJIHOM MepeMeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHcTBA. CHCTEMBI 14 1 bubmotexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
4 .H 16 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
) o 16 1
JHEINE https://m.edso00.ru/7f419d08
bu6morexa IIOK
6 4 15 1
HEOBHIC TIOCICAOBATEILHOCTH] https://m.edsoo.ru/7f419d08
- [ToBTOpEHuUe, 0600IICHNE, CUCTEMATH3AITUS 18 1 bubmorexa [IOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



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




HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne m/m Tema ypoxa KonTpoJibHble HppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypeb!
1 [TonsiTHE PaLMOHAIBHOIO YU CIIA 1
) Apugpmernueckue neicTBus ¢ 1
paloHaIbHBIMU YHCIaAMU
3 Apugpmernueckue neicTBus ¢ 1
paLMOHATIbHBIMU YU CIAMU
4 ApudmeTtnueckue 1elcTBUA C 1
paloHaIbHBIMU YHCIaAMU
5 ApudmeTnueckue IecTBUS C 1
palMOHAIBHBIMU YHCIAMU
5 ApudmeTnueckue 1ecTBUS C 1
paloHaIbHBIMU YHCIaAMH
7 CpaBHeHue, ynopsiiouMBaHUE 1
paloOHaIbHbIX YK CEll
3 CpaBHeHMe, yopsA0YMBaHNUE 1
paLMOHAIBHBIX YHCE
9 CpaBHeHHE, ynopsj04uBaHue 1
paloHaIbHbIX YK CEll
10 CrerneHb ¢ HaTypaJIbHBIM ITOKa3aTEJIEM 1 bubmiorexa LIOK
https://m.edsoo.ru/7f4211de
11 Crenesb ¢ HaTypajbHBIM IIOKa3aTEIEM 1 buomiorexa LIOK

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

Bbub6morexa IIOK

12 CreneHp ¢ HaTypaJibHBIM IMOKa3aTeIEM httos://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeJIeM Bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypajbHBIM IIOKAa3aTEIEM
15 Pemnienne 0OCHOBHBIX 3aJ1a4 Ha ApodH,
MIPOIIEHTHI U3 peabHON MPAaKTHUKU
16 Penienne ocHOBHBIX 3a/1a4 Ha ApoOH,
IPOLEHTHI U3 PEAIbHON IPAKTUKH
17 Pemenue ocHOBHBIX 337124 Ha 1po0H,
IIPOLIEHTHI U3 PEAIbHONU MPAKTUKU
18 Pemenne 0CHOBHBIX 3a/1a4 Ha ApoOH,
MPOLIEHTHI U3 peabHON MPaKTUKHU
19 [Ipu3Haku AeIMMOCTH, pa3JIOKEHUS Ha
MHOKUTEJIM HaTypabHbIX YHCEIl
20 [Ipu3Haku 1eIMMOCTH, pa3ioKeHUs Ha
MHOXXHUTENN HAaTyPaJbHBIX YUCEI
21 Peanbuble 3aBucumoctu. [Ipsamas u
o0paTHas IPONOPIHOHATIEHOCTH
29 Peanpubie 3aBucumoctu. lpsamas u
oOpaTHas IPONOPLYOHAILHOCTU
23 Peanbnbie 3aBucumoctu. [Ipsmas u
o0paTHas IPOMOPIUOHATIEHOCTH
24 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPLHOHATEHOCTH
o5 KontponsHas pabota o teme
"ParronanbHble yuciaa"
26 BykBeHHBIE BBIpaKeHUs bu6mmoteka [IOK



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

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

27 Dopmyibl
28 Dopmysl
29 [Tepemennsie. [lomycTrMbie 3HAUCHUS
TepeMEeHHBIX
[IpeoOpa3oBanne OYKBEHHBIX BRIPAKCHUIA,
30 p;)CKpLI:TI/IC CKOGOK}I]/I HpI/IBe,HeHI/IS Brbmorexa LIOK
https://m.edsoo.ru/7f41fafa
MO00HBIX CIaraeMbIX
[IpeobpazoBanue OyKBEHHBIX BHIPAKEHUH,
31 PacKpbITHE CKOOOK U MPUBEICHUE bubmorexa [JOK
https://m.edsoo.ru/7f41fd70
NOJOOHBIX CJIaraeMbIX
[IpeobpazoBanue OyKBEHHbBIX BHIPAYKEHUH,
32 pacKpbITHE CKOOOK U MPUBEACHUE
MO00HBIX CIaraeMbIX
[IpeobpazoBanue OyKBEHHBIX BHIPaXKEHUH,
33 pacKpeITHE CKOOOK U MTPUBEICHUE
MOO0HBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bu6moTteka [JOK
IIOKa3aTeseM https://m.edsoo0.ru/7f421382
35 CBoiicTBa CTENEHU C HATypaJbHbIM bu6moteka [IOK
MoKa3aTesaeM https://m.edsoo.ru/7f42154e
36 CBOIICTBA CTENEHU C HATYpPaAJIbHBIM bubmmorexa [IOK
IoKa3aTeleM https://m.edsoo.ru/7f4218be
bub6moreka [JOK
37 Muorornebt https://m.edsoo.ru/7f42276e
Bbub6morexa IIOK
38 Muororebt https://m.edso0.ru/7f422930
39 CrnoxeHnue, BBIUUTAHUE, YMHOXKEHUE bubmmorexa [{OK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

MHOTOWJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHHUE bu6moreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIMUTaHUE, YMHOKEHUE bubmmorexa [{OK
MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIUUTAHUE, YMHOXKEHHUE bubmmoreka [{OK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAMEHHOTO YMHOXKCHHUS bubmorexa [IOK
https://m.edsoo.ru/7f42432a
44 dopMyIbl COKPAIIEHHOTO YMHOXKCHHS bubmorexa [JOK
https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPAIIEHHOTO YMHOKCHUS bubmiorexa [JOK
https://m.edsoo.ru/7f424c12
46 DopMyJbl COKPAILEHHOT'O YMHOXKEHHUS Bu6mmorexa [IOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIIEHHOTO YMH OKEHHS Bu6mmorexa [IOK
https://m.edso0.ru/7f4251d0
48 PasnoskeHne MHOTOYJICHOB HA MHOKHTEIIH bubmmorexa [IOK
https://m.edsoo.ru/7f423312
49 PasnoskeHne MHOTOYJICHOB HA MHOKHTEIIH bubmiorexa LIOK
https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOTO4JICHOB Ha MHOKHUTEIN bubmiorexa [JOK
https://m.edsoo.ru/7f4239de
51 Paznoxenne MHOTO4JICHOB HA MHOXHUTEIN
59 KonTponpHas pabora 1o Teme
"AnreOpanveckue BoIpaKeHHS "
53 VYpaBHeHue, mpaBuiIa mpeodpa3oBaHus

YpaBHEHUSI, PABHOCUIILHOCTh YPaBHEHU I



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JIuneliHoe ypaBHEHHE C OTHOU

o4 MepEMEHHOM, peIICHUE JIMHEHHBIX
YpaBHEHHI
JIuneliHO€ ypaBHEHUE C OHOU
55 MIEPEMEHHOM, pellleHue JIMHEHHBIX Bu6mmorexa [IOK
. https://m.edso0.ru/7f420482
ypaBHEHUI
JIuneliHOe ypaBHEHUE ¢ OHON
56 MEPEMEHHOM, PEIICHNE JINH CHHBIX
YPaBHEHUI
57 Pewenue 3aiau ¢ noMoUIpI0 ypaBHEHUN Bubmmorexa [IOK
https://m.edsoo.ru/7f42064e
58 Penienue 3agay ¢ nOMOIIbIO YpaBHEHH I bubmorexa [OK
https://m.edso0.ru/7f420806
59 Pemenue 3a1au ¢ moMoIIp0 ypaBHEHUH buomorexa [JOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1au ¢ TOMONIBIO YpaBHEHU N bubmiorexa IIOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHOE ypaBHEHUE C IByMs bu6moreka [IOK
MEPEMEHHBIMU H €r0 TpauK https://m.edsoo.ru/7f427¢32
62 JIuHeitHOe ypaBHEHUE C IByMS bu6moteka [IOK
NEPEeMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema nByX JMHEHHBIX YpaBHEHUH C bu6muotexa LIOK
JBYMsI 1€PEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ABYX JIMHEHHBIX YpaBHEHUM C
JBYMSI TI€pEMEHHBIMU
65 CucremMa IByX JIMHEHWHBIX YPABHEHUH C
JBYMsI TEpEMEHHBIMU
66 Cucrema nByX TMHEHHBIX YpaBHEHUH C



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

ABYMS IIEPEM ECHHBIMU

67 Pemenue cucrem ypaBHeHU Bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucteMm ypaBHeHU buomiorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cuctem ypaBHeHU Bubmiorexa [OK
https://m.edso00.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUI
71 Pemenue cucrem ypaBHeHUI
79 KonTtponbsHas pabota o Teme "JIuneliHbie bu6morexa [IOK
ypaBHeHUs" https://m.edso00.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubamorexa LIOK
https://m.edsoo.ru/7f41de76
bu6morexa [IOK
74 HucioBbie MpoMEeKyTicH https://m.edso:)l. ru/7f41dff2
75 UYucioBble IPOMEKYTKU
76 PaccTosinue Mexy I1ByMsl TOUKaMHU
KOOPAWHATHOU MPAMOU
77 PaccTrosiHue Mexy 1ByMs TOUKaMU
KOOPJAWHATHOM IPSIMOU
78 [IpsimoyrosbHas cucTemMa KOOpAUHAT Ha bu6moteka [IOK
IJIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyrousbHas cuctemMa KOOpAUHAT HA bubmotexa LIOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aJaHHBIX bu6morexa [IOK
hopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3aJaHHBIX bu6mmoteka [IOK

bopmynamu

https://m.edsoo.ru/7f41ed80



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

[Ipumeps! rpadukoB, 3aJaHHBIX

82
hopmynamu
83 Yrenue rpapuKoB peanbHbIX bubmmoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peaabHBIX
3aBUCHUMOCTEN
bu6moreka [JOK
85 II
OUATHE bYHKLLIH https://m.edsoo.ru/7f41ef06
86 I'paduk pyHKIIH
bu6moreka [JOK
87 Cgoii i
BoficTBa pymKuui https://m.edso0.ru/7f41f078
but6moreka [JOK
88 Cgoii i
BofCTBa (pymKLUi https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [JOK
89 JI
MHCHAS QYHKILS https://m.eds00.ru/7f427282
. bubmmorexa [{OK
90 JI
MHCHHAS QYHKILS https://m.edso0.ru/7f427412
bu6moreka [JOK
91 II HHOIA
OCTpOCHHE rpaduKa JMHEHHOM (yHiiAH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TUHEHHON QYHKIIUN
93 I'paduk pynkmm y =[x|
94 I'padux pynkumum y =X|
KonTtposnbhas pabora o reme
95 "Koopaunate! u rpaduku. @yHkiun" / bubamorexa LIOK
pA . p + OYHK https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepouHasi paborta
96 Wrorosas koHTposbHAsS paboTa / bu6mmoreka [TOK
Bcepoccuiickas mpoBepouHas paborta https://m.edso00.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHSITHI U



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

METOJIOB Kypca 7 Kiacca, 00001ieHne

3HaHUHU
IToBTOpEHME OCHOBHBIX MOHSTHI U
98 METO0B Kypca 7 Kiacca, 00001eHne 1 Enbmorexa OK
Hv P ’ . https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHME OCHOBHBIX MOHSITHI U
99 METOI0B Kypca 7 Kiaacca, 00001eHne 1 Bubmiorexa ITOK
HU P ’ - https://m.edsoo.ru/7f42a0e0
3HAHUU
IToBTOpEHHE OCHOBHBIX NOHATHI U
100 METOJIOB Kypca 7 Kjacca, 00001IeHue 1
3HAaHUH
IToBTOpEHME OCHOBHBIX MOHSITHI U
101 METO0B Kypca 7 Kiaacca, 00001eHne 1 Brbmmorexa OK
. P ’ https://m.edsoo.ru/7f42a27a
3HAHUU
IToBTOpEHHME OCHOBHBIX IOHATUN U
102 METO0B Kypca 7 Kiacca, 00001eHne 1 bubmorexa LIOK
ﬂu P ’ - https://m.edsoo.ru/7f42a900
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Kontpoabnsbie unppossIe
Bcero oOpa3oBaTe/bHbIE
padoThI pecypes!

1 KBanpaTHblii KOpeHb U3 UnCIa 1 Bu6mmorexa [IOK
https://m.edso00.ru/7f42d452
bubmmorexa [IOK

2 [TonsiTe 00 MPPALIMOHATIEHOM YHCIIe 1 httos://m.e dsolcfru I7t42eaaa

3 JlecaTHYHBIC TIPUOIIKEHUS 1

MPPaLMOHAIBHBIX YHCENT
4 JecsTuaHbie TPUOTHKEHUS 1
MppaIOHATIBHBIX YUCE

5 JleificTBUTENBHBIC YKCTIA 1

6 CpaBHeHUE IEUCTBUTEIBHBIX YUCEI 1

7 CpaBHeHHE JeHCTBUTENBHBIX YHCET 1

8 ApupmeTrnuecKii KBaJIpaTHBIN KOPEHb 1

9 VYpaBHeHUE BUa X* = a 1

10 CaoiicTBa apumMeTnyecKuX KBaJpaTHbIX 1 bubmotexa IIOK

KOpHEHl https://m.edsoo.ru/7f42d862

11 CpoiicTBa apuMeTHIecKrX KBaIpaTHBIX 1 bu6motexa [IOK

KOpHEH https://m.edso0.ru/7t42d862

12 [IpeobpazoBaHue YUCIOBBIX BHIPAKEHUH, 1 bu6mmorexa [IOK

coJep)KalnuX KBaJIpaTHbIE KOPHH https://m.edsoo.ru/7f42dd26

13 [IpeobpazoBaHue YUCIOBBIX BHIPAKEHUH, 1 bu6mmoreka [TOK

coAepKaIINX KBAIPAaTHbIE KOPHU https://m.edsoo.ru/7f42ded4

14 [IpeoOGpa3zoBaHne YNCIOBBIX BbIPAXKEHUH, 1 bu6morexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

CoAepKAIINX KBAIPAaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpa3zoBaHKUE YUCIOBBIX BBIPAXKCHUH, bu6moreka [IOK
CoAepKAIINX KBAIPAaTHbIE KOPHU https://m.edso0.ru/7f42e262
16 CrerneHb ¢ [eJIbIM M0Ka3aTelleM bubmiorexa TIOK
https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anmuch yncia. Pazmepol
00BEKTOB OKpYkKaromiero Mupa (ot
17 SJIeMeHTapHIf:)}(I qaCTI;IIu pi(e} KOpCME/I‘I SCKHX bubmorexa HOK
00BEKTOB), JJIUTEIHLHOCTH MPOIECCOB B e
OKPYXaloIeM MUpe
18 CBOICTBA CTEICHH C LIEJILIM ITOKa3aTelIeM bubmorexa [JOK
https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIEHHM C LICJIBIM ITOKa3aTeaeM bubmorexa HOK
https://m.edsoo.ru/7f435648
20 CBoIiCTBa CTENEHN C LEJIBIM MOKa3aTeJIEM bubmiorexa TTOK
https://m.edsoo.ru/7f435648
21 CBOIiCTBa CTENEHU C LIEIBIM IOKa3aTelIEM bubmiorexa TTOK
https://m.edsoo.ru/7f43599a
22 CBolicTBa CTEIECHM C IIEJBIM ITOKa3aTeaeM bubmorexa HOK
https://m.edso00.ru/7f435ed6
23 KBanpatHbrii TpéxuiieH
24 KBanpatHblil Tpéxunen
o5 PaznoxxeHue kBajgpaTHOro TpEX4ieHa Ha bubmmorexa [IOK
MHOHUTEIH https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBajgpaTHOro TpEXUieHa Ha bu6morexa [IOK
MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
97 KonTtponsHas pabora mo reMmam bu6morexa [IOK

"KBagpatusie kopau. CTeneHu.

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



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

KBanpatHsblii Tpexuien"

bubmmoreka [IOK
28 AJtreOpaitiecicast ApoOe https://m.edsocI)J.; ru/7f430382
29 JlommycTuMble 3HaYEHUS TEPEMEHHBIX,
BXOJSIIIMX B anreOpandecKue BhIpax eHUs
30 JlommycTuMBble 3HaYEHUS TIEPEMEHHBIX,
BXOJISIIIUX B JIT€OpandecKre BhIPaKCHUS
31 OcHOBHOE CBOMCTBO anredpandeckoit bubmmorexa [IOK
Ipoou https://m.edsoo0.ru/7f4308e6
. bubmumoreka [IOK
32 Cokpatuenne pobeit https://m.edsog ru/7f430a8a
. bubmumoreka [IOK
33 Coxpatuerne Apodeit https://m.edsog ru/7f430f44
. bubmmorexa [{OK
34 Cokpatueihe Apodeit https://m.edsog ru/7f430f44
35 CrnoxeHnue, BBIMUTAaHUE, YMHOXKEHUE U bu6morexa [IOK
JiefieHne anredpanyeckux apoodei https://m.edsoo.ru/7f43128c
36 Crnoxenue, BBIMUTAaHUE, YMHOXEHUE U bubmmoreka [{OK
JielieHne anredpandeckux apooei https://m.edso0.ru/7f4315c0
37 CrnoxeHue, BBIUUTAHUE, YMHOXKEHUE U bu6motexa [IOK
JIeJICHHE anredpandeckux apooei https://m.edso0.ru/7f4318c2
38 CroxeHnue, BBIUUTAHUE, YMHOKEHUE U bu6moreka IIOK
JeNieHne anredpandeckux apooei https://m.edsoo.ru/7f431a20
39 [IpeoOpa3zoBaHuEe BhIpaKCHHIA, bu6moteka [IOK
coJiepXKaInX ajaredpandeckue apoou https://m.edsoo.ru/7f43259c
40 [Ipeobpa3zoBanue BbIpaX)eHUH, bu6mmoreka [IOK
CoZIepXKaInX ajaredpandeckue apoou https://m.edsoo0.ru/7f432736
41 [IpeoOGpa3zoBanue BhIpaKEHUH, bu6morexa [IOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

coZiepXKaIluX ajaredpanveckue apoou

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

42 KonTponpHas pabora 1o Teme bu6moreka [IOK
"Anrebpandeckas 1poos" https://m.edso0.ru/7f431d36
bu6morexa [IOK
43 Kpanpartioe ypasierine https://m.edso:)l. ru/7f42eela
44 Henonnoe kBagpaTHOEe ypaBHEHUE Bu6mmorexa [IOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBaapaTHOE ypaBHEHHUE Bubmuorexa LIOK
https://m.edsoo.ru/7f42eela
46 @®opMmyia KOpHEH KBaJpaTHOIO bubmuotexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEH KBaJpaTHOrO bu6moreka [IOK
ypaBHEHHUS https://m.edso0.ru/7f42{3f6
48 ®opMya KOpHEH KBaJpaTHOIO bu6mmorexa LIOK
YpaBHEHMS https://m.edsoo.ru/7f42f5a4
bu6morexa [IOK
49 Teopema Biera https://m.edso:)l. ru/7f42fef0
bubmoTteka [JOK
S0 Teopema Bieta https://m.edsolcf ru/7f430076
51 Pemienne ypaBHEHU, CBOAAIINXCS K bu6motexa [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHMI, CBOAAIMXCS K bubmuotexa LIOK
KBa/IpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme poOHO-palMOHATIBHBIC bu6motexa [IOK
ypaBHEHHUS https://m.edso00.ru/7f4328c6
54 [Ipocreiimne 1poGHO-paliOHAIbLHbIE bu6mmorexa [IOK
YpaBHEHMS https://m.edso0.ru/7f432b6e
55 Penienre TeKCTOBBIX 3a71a4 C IIOMOIIBIO bu6mmoreka [JOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

KBaJPaTHBIX YPABHEHUI

https://m.edsoo.ru/7f42f75c

56

Pentenne TekcToBBIX 33714 C IIOMOIIBIO
KBaJIpaTHBIX YpaBHEHUI

bubmmoreka [IOK
https://m.edsoo.ru/7f42f8f6

S7

KontponsHas pabota mo Teme
"KBagpatHsle ypaBHeHUs "

bu6moreka [JOK
https://m.edso0.ru/7f430112

58

JIuHeHoe ypaBHEHHE C IByMS
MepeMeHHBIMH, €T'0 IpaduK, TPUMEPHI
pELIeHNs] YpaBHEHM B LIEJIbIX YU CIaX

59

JIuHeiiHOe ypaBHEHUE C JBYyMs
MIEPEMEHHBIMHU, €ro rpaduk, IpUMepsl
pELICHNs YPaBHEHMI B LIENIBIX YU CIAX

60

JIuHeitHOe ypaBHEHUE C IByMS
MepEeMEHHBIMHU, ero rpaduK, TpUMepHI
pelIeHNs] ypaBHEHUH B 1IEJIbIX YU CIax

61

Pemenune cucrem AByX JTMHEHHBIX
YPaBHEHHI C IBYMs II€PEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHI C JBYMs IIEPEMEHHBIMU

63

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHHI C JBYMs IIEPEMEHHBIMU

64

[Ipumepsl perieHus: CUCTEM HeTMHEHHbIX
ypaBHEHHI1 C IBYMS MlepeMeHHBIMU

65

[Ipumepsl penieHrs CUCTEM HEJIMHEMHBIX
YPaBHEHHUM C IBYMs IEPEMEHHBIMU

66

I'paduueckast nuaTEpHpETALNS ypaBHEHUS
C IBYMs IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHUH C IBYMs
IIepEMEHHBIMU

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



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

I'padmueckas unTepHpeTal s ypaBHEHUS
C IBYMs IIEPEMEHHBIMU U CUCTEM

Bbu6morexa IIOK

o7 JVHEWHBIX YPAaBHEHUH C IBYMs https://m.edso0.ru/7f43d6d6
nepeMeHHbIMU
68 Pemienne TeKCTOBBIX 3a/1a4 € TOMOIIBIO
CUCTEM YpaBHEHUU
69 Penienne TeKCcTOBBIX 3a/1a4 € TOMOILBIO
CUCTEM ypaBHEHUI
70 Pelrenue TeKCTOBBIX 3a/1a4 € TOMOILBIO
CUCTEM ypaBHEHUI
71 UuciioBble HEPABEHCTBA U UX CBOWCTBA
72 UYuciioBble HEPAaBEHCTBA U UX CBOWCTBA
73 HepaBeHcTBO ¢ 0fiHOM nepeMeHHOoN
74 JluHelHbIC HEpaBEHCTBA C OHOU bu6moreka [IOK
IIEPEMEHHON U UX PEIICHHE https://m.edso0.ru/7f42c692
75 JIunelinble HEPABEHCTBA C OJTHOM bubmmorexa [{OK
MIEPEMEHHON U UX PEIlIECHUE https://m.edso0.ru/7f42c840
76 JIuHeliHble HEPAaBEHCTBA C OAHOU
NIEPEMEHHON U UX PEIICHUE
77 CucTembl TMHEHHBIX HEPABEHCTB C OAHOU bu6moteka [IOK
MEPEMEHHON U UX pelleHrEe https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOM bubmorexa [IOK
NEePEMEHHOW U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHON U UX PEIIECHUE
N3o0pakeHHe penieHus TMHEHHOT0
80 HEPABEHCTBA U UX CUCTEM Ha YHCIOBOU bubmmorexa [IOK

MPpsSIMOU

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



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

N3o6pakenne penieHus JMHEHHOTO

81 HEpaBEHCTBA U MX CHCTEM Ha YHCIIOBOU bubmiorexa LIOK
5 https://m.edsoo.ru/7f42c9e4
psIMOU
89 KonTtponbsHas pabora o remam
"HepaBenctBa. Cucrembl ypaBHeHUN"
bu6moTteka [JOK
83 Honsmite yriin https://m.edsolcf ru/7f433c12
84 OO6acTh onpenesieHus 1 MHOKECTBO bu6motexa [IOK
3Ha4YCHUH (PyHKIIHH https://m.edso0.ru/7f433d84
85 CniocoOb1 3ananus GpyHKIHUNA
86 I'paduk pyHKIIHMA
87 CaoiicTBa PyHKIIUH, KX OTOOpaKEHHE HA
rpacuke
88 UreHne U MOCTPOCHUE IPaPrKOB
byHKIUH
89 [Tpumepst rpadukoB GyHKINH,
OTPaKAIOIINX PEATbHBIE MTPOIECCHI
OyHKINHU, ONUCHIBAIOIINE IPSIMYIO U
90 06}}])anny(; Hponopumf{aaniIe ’ bubmorexa [JOK
SABUCHMOCTH, X TpaduKy https://m.edsoo.ru/7f434bbc
91 I'unepGomna
bu6motexa [IOK
%2 Pnepbona https://m.edsog ru/7f4343e2
%3 Ppaduk ymkiin y = x* Etptfsnlljr?fee;(:og :3/1;434572
Oyakmun y =X, y = x3, y = VX, y = [x];
94 rp};l(;nlilecx);e peH{eHHe ;rlpaBHeHBII/II?I 1|/1 | Bu6mmorexa [IOK

CUCTEM ypaBHEHUI

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



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

[ToBTOpEHNE OCHOBHBIX TOHSATUH U
METOJI0B KYpCOB 7 U 8 KJIaCCOB,

Bbu6morexa IIOK

95 1
o006 menne 3Hanmit / Beepoccuiickas https://m.edsoo.ru/7f4371aa
poBepovHas pabora
96 Hrorosas koHTposbHAs paboTa / 1 bu6mmoreka [IOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MTOHATHN U
97 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
000011IeH1Ee 3HAHUI
IToBTOpEHHE OCHOBHBIX NOHATHI U
98 METOL0B KypcoB 7 U 8 Ki1accoB 1 bubmnorexa LHOK
P . ’ https://m.edso0.ru/7f43736¢
0000111eH1E 3HAHUI
[ToBTOpEHHE OCHOBHBIX IOHITAN U
Bbu6morexa IIOK
99 METOJI0B KypCOB 7 U 8§ KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MTOHATUH U
100 METOI0B KypPCOB 7 U 8 KJIaCCOB 1 bubmiorexa TTOK
P . ’ https://m.edso0.ru/7f4376b4
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX IOHSITUN U
101 METOA0B KypPCOB 7 U 8 KIIACCOB 1 bubmotexa [IOK
AOB KYP . ’ https://m.edso00.ru/7f436b88
000011IeH1 e 3HAHUI
IToBTOpEHNE OCHOBHBIX NOHATHI U
102 METO/I0B KYpCOB 7 U 8 KJ1acCOB 1 bubmiorexa [JOK
. ’ https://m.edso0.ru/7f437858
0000111eHYE 3HAHU
OBHIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne n/m

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

JIEKTPOHHbIE
uudposbie
oOpa3zoBaTe/ibHbIE

pecypcnl

PanmonanpHbIC YK CIa, UPPAIIIOHAIBHBIC
YHCIIa, KOHEUYHBIE U O€CKOHEUHBIE
JECATHYHBIC IPOOH

MHO0X€ECTBO AEHCTBUTEILHBIX YHCE;
JIEHCTBUTEIILHBIC YHCIIa KaK OSCKOHEYHBIC
JECSITUYHBIE 1pOOU

B3aumMHO 01HO3HAYHOE COOTBETCTBUE
MEX]ly MHO)KECTBOM JI€H CTBUTEIIbHBIX
YHUCEJ U MHOXKECTBOM TOYEK KOOPINHATHON
psIMOI

CpaBHEeHME JEHCTBUTENBHBIX YHUCET,
apudmMernueckue 1eiCTBUA C
JNEUCTBUTEIBHBIMU YK CIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIINYNHEI,
TOYHOCTb l'IpI/I6J'II/I)KeHI/I$I

OxpyrieHue uncen

OxpyrieHue uncen

[Ipukuaka u oLEeHKa Pe3yJbTaTOB
BBIYUCIEHUN

[Ipukuaka u olleHKa pe3yJbTaTOB
BBIYHUCIICHUN

10

JIuneitHoe ypaBHeHue. Pemenue

bubmiotex IIOK




YpaBHEHUM, CBOASAIIMXCS K JIMHEHHBIM

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

JluneitHoe ypaBHeHue. Pemienue

11 YpaBHEHUM, CBOASAMIMXCS K JIMHEHHBIM
12 KBanpatHoe ypaBHeHue. Pemienne bubmorexa [JOK
YPaBHEHHUM, CBOASAIIMXCS K KBAJPATHBIM https://m.edso0.ru/7f43c542
13 KBanpatHoe ypaBHeHue. Pemenue bu6motexa [IOK
YPaBHEHMI, CBOJAIIMXCS K KBaJAPATHBIM https://m.eds00.ru/7f43c542
14 bukBanpaTHblie ypaBHEHUS butamorexa [IOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa [JOK
https://m.edsoo.ru/7f43c3d0
IIpumepsl pelienust ypaBHEHUN TPEThER U
16 4eTBEPTOM CTENEHEW pa3JIoKEHUEM Ha
MHOXXHUTEIN
[Ipumepsl perieHns: ypaBHEHHU TpeTbed U
17 4eTBEPTON CTENEHEN Pa3I0KEHUEM Ha
MHOXHUTEIN
18 Pemenne npoOHO-palinOHATBHBIX bubmorexa LIOK
YPaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenune apoOHO-panimoHAIBHBIX bubmmotexa [IOK
ypaBHEHUI https://m.edso00.ru/7f43c9b6
20 Pemienne TekcToBBIX 3a1a4
anredpandecKuM METOI0M
21 Pelenue TekcToBbIX 3a1a4
anreOpanvyeckKuM METOI0M
99 Peuienne TekcToBBIX 3a1a4
anredpanvyeckuM MeTo10M
23 KonTtponwsnas pabora mo teme "YpaBHEHHS



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

C OJIHOM IepeMeHHOon"

24

VYpaBHEHUE ¢ 1BYMsl IEPEMEHHBIMU U €TI0
rpaduk

bubmoreka IJOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHUE C IBYMsI IEPEMEHHBIMH U €r0
rpaduk

bu6moreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema qByX JIMHEWHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMU U €€ pelIeHn e

27

Cucrema nByX JMHEHHBIX YpaBHEHUH C
JBYMS IIEPEMEHHBIMU U €€ peLICHNE

28

Cucrema qByX JUHEHHBIX YpaBHEHUN C
JBYMsI IEPEMEHHBIMH U €€ pelleHne

29

CucremMa qByX JIMHEHWHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMU U €€ pelICHNE

30

Peunrenne cuctem nByX ypaBHEHUMA, OAHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOH
CTEIEHU

Bbu6moreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pentenue cucrem JABYX ypaBHeHHﬁ, OJHO U3

KOTOPBIX JINHEUHOE, a IPyroe — BTOPOM
CTENEeHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem AByX ypaBHEHUH, OOHO U3

KOTOPBIX JIMHEHHOE, a Pyroe — BTOPOi
CTEMeHU

33

Pemenue cucrem aByX ypaBHEHUH, OOHO U3

KOTOPBIX JINHEWHOE, & IPyr0€ — BTOPOM
CTCIICHU

34

I'paduueckas UHTEPIPETALUS CUCTEMBI
YPaBHEHHMI C IBYMs I1IEPEMEHHBIMU

35

Perrenne TekCcTOBBIX 3a0a4



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

anredpanveckuM Crocooom

Pemenne TekCTOBBIX 3a1a4

36
anredpanveckuM Crocooom
37 Kontponbshas padota mo teme "Cucremsl
ypaBHEHHIT"
38 UuncnoBble HEpaBEHCTBA U UX CBOWMCTBA
39 YucioBele HEPAaBEHCTBA M UX CBOMCTBA bubmorexa TIOK
https://m.edsoo.ru/7f43ad5a
40 JIvHeiiHbIe HEPABEHCTBA C OJJHOM bubmotexa [IOK
MEPEMEHHON U UX pelleHrEe https://m.edso0.ru/7f43af08
a1 JIuHeliHble HEPABEHCTBA C OJTHOU bubmuorexa [JOK
IIEPEMEHHON U UX pelleHue https://m.edsoo.ru/7f43af08
42 Jlunelinple HEPaBEHCTBA C OJTHON bubmorexa [IOK
MEPEMEHHOM U UX PEIICHHE https://m.edso0.ru/7f43af08
43 CucTtembl TMHEHHBIX HEPABEHCTB C OJTHOU
MepEeMEHHON U UX pelleHue
44 CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOM
MepEeMEHHON U UX PEIICHUE
45 Cucremsl JII:IHGI\/JIHBIX HEPABEHCTB C OJTHOM
MepEeMEHHON U UX PEeIlIeHue
46 KBagpaTHbie HEpaBEHCTBA U UX PELIEHUE bubmorexa [JOK
https://m.edso00.ru/7f43b098
47 KBanpaTHbIe HEpaBEHCTBA U UX PELICHUE bubmorexa [JOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHbIe HEpaBEHCTBA U UX PELICHUE bubmorexa [JOK
https://m.edso0.ru/7f43b5a2
49 KBagpatHbie HepaBEeHCTBA U UX PELICHUE
50 KBasnpaTHble HepaBEHCTBA U UX pELICHHE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
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I'padmueckas uHTEpHpETALIUS HEPABEHCTB

ol U CHCTEM HEPaBEHCTB C ABYMsI Bubmoreia LTOK
https://m.edso0.ru/7f43b098
NepeMEHHBIMU
I'padmueckas uHTEepIpeTausi HEPAaBEHCTB
52 U CHUCTEM HEPaBEHCTB C IByMs
MepeMeHHBIMA
53 KonTtponbsHas pabora o reme
"HepaBenctpa"
54 KBanpatnunas pyukmnus, e€ rpaduk u bubmmotexa [IOK
CBONCTBa https://m.edso00.ru/7f4396¢6
55 KBanpatuunas ¢pyHkius, e€ rpaduk u bubmuorexa LIOK
CBOMCTBa https://m.edso0.ru/7f439842
56 KBanparnunas pynkmnus, e€ rpaduk u bubmorexa [IOK
CBOliCTBa https://m.edso0.ru/7f4399b4
57 [Tapa6omna, KOOpAMHATHI BEPUITHHBI bubmorexa [JOK
napaloJibl, 0Cb CHMMETPUU NTapadoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapabo:a, KOOpAMHATHI BEPIIMHBI bubmotexa LIOK
napaboIIbl, 0OCb CHMMETPUU TTapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6osna, KOOpAMHATHI BEPUITHHBI bubmotexa [JOK
11apa0oJibl, 0Cb CHMMETPUU NTapadoIIbl https://m.edsoo.ru/7f43alac
[Tapa6osa, KOOPAMHATHI BEPUITHHBI bubmuorexa [JOK
60
napabosbl, 0Cb CHMMETPUH 11apadoJIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoua, KOOpIMHATHI BEPIIMHbI bu6mmoreka IIOK
1apaloJibl, 0Cb CHMMETPUU NTapadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapabouna, KOOPIUHATHI BEPIIMHBI
napaboibl, 0Cb CHMMETPHUH MapadoIIbl
63 I'paduku pynkumit: y =kx, y=kx + b,

y=k/x, y=x3, y=vX, y=|X|



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
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I'paduku pynkumii: y =kx, y=kx + b,

o4 y=K/X, y=x3, y=vX, y=|X|
65 I'paduku pynkumit: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|X|
66 I'padukn pynxmmii: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|X|
67 I'paduku pynkumit: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|X|
68 I'paduku pynkumit: y =kx, y=kx + b,
y=Kk/x, y=x3, y=vX, y=|X|
" " bubmoteka [JOK
69 KonTponbsHas pabora o teme "®DyHKIHH httos://m.edsoo.ru/743abg4
70 TloHsiTHE YN CIIOBOM ITOCIENOBATEIILHOCTH bubmiorera IOK
https://m.edso0.ru/7f43e6c6
3ajaHue Mocie10BaTeIbHOCTH
71 pPeKyppeHTHOM Gopmyol u popMyoil N-ro butmmorexa [IOK
https://m.edsoo.ru/7f43ebda
qjieHa
79 Apudpmernueckas 1 reoMeTprIecKas bubmorexa LIOK
MIPOrpPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmernueckasi U reoMeTprIecKas bubmmotexa [IOK
nporpeccuu https://m.edsoo.ru/7f43f3b4
®opmyibl N-ro 4ieHa apuMeTHyecKon u
74 reOMETPUYECKOM POrPECCU, CyMMBI butamorexa [IOK
https://m.edso0.ru/7f43f58a
MEPBBIX N YJICHOB
dopmyItbl N-T0 YjieHa apuPMETHICCKON 1
75 reOMETPUYECKON MPOrPECCHii, CyMMBbl bubmorexa [JOK
https://m.edsoo.ru/7f43ef2c
MEePBBIX N YJICHOB
76 ®opmynbl N-To YieHa apupMeTHIecKoi u bubmmorexa [IOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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reOMETPUYECKOM TPOrpPeECCU, CyMMBI
IIEPBbIX N YJIEHOB

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

®opmyIbl N-ro 4iieHa apudMeTrnyecKoi u

bu6moreka [JOK

77 r€OMETPUYECKOM MPOrpeECCUid, CyMMBbI https://m.edsoo.ru/7 43726
MEePBBIX N YJICHOB
®opMyItel N-TO uNieHa apupMETHIECKON
78 reOMETPUYECKOM IIPOrPECCU, CyMMBI butamorexa [IOK
https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJICHOB
N3o6pakeHne 4IeHOB apuPMETHICCKON 1
79 reOMETPUYECKON MPOrpeccuii TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH
N300paxenne 4wieHoB apupMeTHdeckon u
80 reoMeTpUYEecKOl Mporpeccuii ToukaMu Ha
KOOPJAMHATHOM MJIOCKOCTH
81 JIMHENHBINA U SKCIIOHCHITUAIBHBIN POCT
82 CIoXHBbI€ TTPOIIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
83 CnoxxHbBI€ TIPOIEHTHI bubmorexa LHOK
https://m.edso00.ru/7f4401a6
84 KonTtponbhas pabora no reme "Hucnossie bubmotexa L{OK
rocjeaoBaTeIbHOCTH" https://m.edsoo.ru/7f440418
[ToBTOpEHUE, 0000IICHHE U
85 cUCTEeMaTH3allus 3HaHUM. 3anuch,
CpaBHEHHE, ICUCTBUS C AEHCTBUTEIbHBIMU
YUCIIaMH, YU CIIOBAs MpsMast
[ToBTOpEHue, o606IICHUE U
86 cucrteMaTu3aius 3HaHuu. [IporeHTsl,

OTHOILIEHUS, TPOIIOPLIUH



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[ToBTOpEHue, 06001IeHNE U

87 cuctemaTu3auus 3HaHuid. OKpyriieHue,
MPUOJIMKEHUE, OLICHKA
[ToBTOpEeHue, 0600IICHNE U

88 cucTteMaTu3anus 3HaHuil. Pemenue bubmotexa [JOK
TEKCTOBBIX 3a7a4 apu(METUUCCKIUM https://m.edso00.ru/7f443b12
crocobom
[ToBTOpEnue, 0600IIeHHE U

89 cucTeMaTu3alus 3HaHui. Pemenue bubmuotexa [JOK
TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM https://m.edsoo.ru/7f443cd4
croco0oM
[ToBTOpEHUE, 0000IICHHE U

90 cucTeMaTHh3alus 3HaHui. Pelienue bubmoreka IJOK
TEKCTOBBIX 3a7a4 apu(METHUCCKHM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpEeHue, 0600IICHNE U

01 cuctemaTtu3anus 3uanuid. [Ipeodpa3zoBanue bubmorexa [JOK
anreOpanvecKkux BbIpa)KEHUMH, 10Ty CTUMBbIE https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpEHUE, 0000IICHHE U

92 cucTemaTu3anus 3Hanui. [Ipeodpa3zoBanue bubmotexa [JOK
anredpanvecKuX BHIPAKEHUH, 1Oy CTHMbIC https://m.edso0.ru/7f444364
3HAaYEHUS
[ToBTOpenue, 0600IICHNE U

93 cuctemaTtu3anus 3uanuid. [IpeoGpa3zoBanue bubmorexa [JOK
anredpandecKxX BBIPAKEHUH, 1Oy CTUMbIE https://m.edsoo.ru/7f4446f2
3HAYCHUS

94 [ToBTOpEHUE, 000OIICHHE U Bbu6moreka [JOK

cucreMaru3anus 3Hanuii. [IpeodpazoBanue

https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
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https://m.edsoo.ru/7f444a94

anreOpanvyecKux BbIpaXKeHUMH, 10y CTUMbIE
3HAYCHUS

[ToBTOpEeHue, 0600MICHHE U
95 cucreMaTu3anus 3HaHu. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA N3Y4EHHBIX

byHKIUH

Bbu6moreka [JOK
https://m.edsoo.ru/7f444c56

[ToBTOpeHue, o6o0LIEHNE 1
9% cucreMaTu3anus 3HaHu. OyHKIUU:

IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX
byHKIUN

bubmioreka [IOK
https://m.edsoo.ru/7f444f44

[ToBTOpEHUE, 0000IICHHE U
97 cucTeMaTu3anus 3HaHui. OyHKIuu:

MOCTPOCHUE, CBOMCTBA U3yUCHHBIX
byHKIUH

bu6moreka [JOK
https://m.edsoo.ru/7f44516a

[ToBTOpEHue, 0600IICHHE U
98 cucreMaTu3anus 3HaHu. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA N3Y4EHHBIX

byHKImiA

bu6moreka [JOK
https://m.edsoo.ru/7f4452¢e6

[ToBTOpEHuUE, 00600IICHNE 1
99 cucTemaTu3anus 3Hanui. ['paduueckoe
pelleHre YpaBHEHUH U UX CUCTEM

bubmioreka [IOK
https://m.edsoo.ru/7f445516

[ToBTOpenue, 0600IIeHHE U
100 cucTeMaTtu3anus 3HaHui. ['padudeckoe
pelieHre YPaBHEHUH U UX CUCTEM

101 Hrorosast KOHTpoJIbHAS paboTa

102 O00011IEHNE U CUCTEMATU3AA 3HAHWI

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsieMble pegMeTHBIE Pe3y1bTaTbl 0CBOCHNS OCHOBHOM
NpoOBEPsAEMOro .
o0pa3oBaTe/IbHOI NIPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna u BEIUUCIEHUS
11 BoimonHsaTh,  codeTras  yCTHbIE M IIMCbMEHHBIE  IPUEMBI,
' apudmMernueckue 1eicTBUS € palliOHAIBHBIMU YU CIAMU
HaxoauTh ~ 3Ha4YeHMsT  YUCIOBBIX  BBIPAXKEHUHM,  NPUMEHATh
1.2 pa3HOO0Opa3Hble CIIOCOOBI U MPUEMBI BBIYMCIIEHUS 3HAUEHUH JPOOHBIX
BBIpaXKEHUH, CoJiepKalIUX OOBIKHOBEHHbIE U JECITHUHbIE JpooU
[lepexomuts 0T oOnHOW QoOpMBI 3amucH YWUCed K Jpyrou
13 (npeobpa3oBbIBaTh  JECATUUHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JNECSITUYHYIO IPOOB)
14 CpaBHUBATH U YHOPSA0YMBAThH pallMOHATIBHBIC UK CIIa
15 OKpyrasaTh yucna
BbINOMHATE NPUKHUIKY M OLIEHKY pe3yibTaTa BbIYHUCICHWUH, OLICHKY
1.6 3HAQYEHUM 4YMCIOBBIX BBIPAXKCHUW. DBBIIONHATE JOEUCTBHS €O
CTEIIEHSAMH C HaTYPaJIbHBIMU [T0OKA3aTEISIMU
17 [IpuMeHsITh NpU3HAKU JAETMMOCTH, Ppa3JIOKEHUE HAa MHOXKUTEIN
' HaTypaJIbHBIX YHCEN
Pemarp  mpakTUKO-OpUEHTHpPOBaHHBIE  3aJauyM, CBSA3aHHbIE C
OTHOILIEHUEM BEJIMYUH, IPONOPIMOHAILHOCTBIO BEJIMYMH,
1.8 HOPOLIEHTaMU, HMHTEPIPETUPOBATh pE3yJbTaThl pEIIeHUS 3a7ady ¢
YYETOM OrpaHUYEHU, CBS3AHHBIX CO CBOMCTBAMM PAacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpandeckue BoIpaKeHUs
21 Hcnonb3oBaTh anredpanueckyr0 TEPMHUHOJIOTHUIO M CHUMBOJIHKY,

IPUMEHATH €€ B IIpoliecce OCBOCHUs yueOHOro MaTepraa




Haxonute 3HadyeHus 6y1(B CHHBIX BI)Ipa)KeHI/Iﬁ Ipru  3aJlaHHbIX

22 3HAUEHUX [IEPEMEHHBIX
23 BoimonuaTe npeoOpa3oBaHMsl LEIOr0 BBIPAXKEHHS B MHOI'OWIEH
' IPUBEICHUEM MTOJJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BbINONHATH YMHOKEHUE OJTHOYJICHa Ha MHOTOWJIEH U MHOTrOYJIeHa Ha
24 MHOT'O4WIEH, MPUMEHSITh (OpMyJbl KBajJpaTa CyMMbl U KBajpaTa
pa3sHOCTH
OcCym1ecTBIATh pa3ioKEeHUE MHOTOWIEHOB Ha MHOKUTENH C TIOMOIIBIO
2.5 BBIHECEHUS 32 CKOOKU OOIIEro MHOKUTENS, TPYNIUPOBKHU ClIaraeMbIX,
npUMeHEeHUs (OopMYyJl COKPAILEHHOIO YMHOXEHHUSI
25 [TpumeHsTh peoOpa3oBaHNs MHOI'OWIEHOB JJI PEIleHHs Pa3IM4HbIX
' 3a/1a4 U3 MaTeMaTHKU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON PaKTUKU
27 Hcnonp30BaTh CBOICTBA CTENEHEH € HATypaJbHBIMHU IOKa3aTENIMHU
' U1 TpeoOpa3oBaHMsl BEIpakKeHU I
3 YpaBHEHUs U HEPaBECHCTBA
Pemartp snuHEHHBIE ypaBHEHMS C OJHOM NE€PEMEHHOW, NpPUMEHSA
3.1 IpaBUia Iepexoja OT UCXOJHOIO YpPaBHEHUSI K PaBHOCUJIBLHOMY €MY.
[IpoBepsTs, sIBiIETCA M YUCIIO KOPHEM YpaBHEHUS
3. [Tpumensats rpaduueckue METOAbl TMPH  PELIeHUH JIMHEWHBIX
' ypaBHEHHI U UX CUCTEM
33 [TonGupaTe mpuMeEphI Map YUCEN, SIBIAIOMINXCS pelIeHneM JIMHEHHOro
' ypaBHEHHS C IByMsI IIepeMEHHBIMU
CtpouTh B KOOPIMHATHOMH MJIOCKOCTU I'pa(K JIMHEHHOI0 YpaBHEHUS C
3.4 JBYMsl II€PEMEHHBIMH; MOJb3YsICh Tpa(UKOM, HNPUBOIUTH IPUMEPHI
pellIeHUs] ypaBHEHUS
35 Pemats cucteMsl ABYX JIMHEHHBIX YPaBHEHUH C IByMs 1E€PEMEHHBIMH,
' B TOM 4Hclie rpaduyecku
CocraBndaTh U pemaTth JMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
3.6 YPaBHEHUI 110 YCIOBUIO 33a4M, UHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4M MOJy4EHHBIH pe3yJIbTaT
4 Koopnunate! u rpaduku. @yHkumuu
N300paxkaTb Ha KOOPAMHATHOM MPSAMONW TOYKHU, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpAMHATaM, Jy4H, OTPEe3KHU, WMHTEPBAJbl, 3aMHCHIBAThH

YUCIIOBBIC ITIPOMECIKYTKHU HA anre6pa1/1quKOM SA3BIKEC




OTtMeyath B KOOpI[I/IHaTHOI\/'I IIJIOCKOCTH TOYKHM IIO0 3aJaHHBbIM

4.2
KOOpJAWHATaM
13 Crpouts rpaduku auHeWHbIX GyHKund. CTpouTh rpaduk GyHKIUU Y
' = [x]
OnuceiBaTh ¢ MOMOUIbIO (YHKIMH H3BECTHBIE 3aBHCHUMOCTU MEXAY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, pacCTOSIHUE, IIEHY, KOJUYEeCTBO,
CTOMMOCTb, IPOU3BOAUTENBHOCTh, BpEMSI, 00bEM pabOThI
4.5 HaxomuTte 3HaueHne QPyHKIUU 110 3HAUEHUIO €€ apryMeHTa
[lonumate rpaduueckuii  crmocod TMpencTaBIeHHs W aHalH3a
4.6 uHopmaruu, H3BIEKaTh W WHTEPNPETHUPOBATH HH(POpPMALUIO U3
rpauKoOB peanbHbIX IPOIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsieMble npegMeTHBbIE Pe3y1bTAaThl 0CBOEHHSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucna ¥ BEIYUCIECHUS
Hcnonb3oBaTh ~ HauyajgbHblE  MPEJICTaBICHUS O  MHOXKECTBE
11 NEHCTBUTENBHBIX YHCEN I CPABHEHUS, OKPYTJICHHUS M BBIYHUCIICHHM,
' n300pakaTh JCHCTBUTENbHBIC YHCIA TOYKAMH HA KOOPIWHATHOU
pSAMOK
[Ipumensats mnoHATHE apUPMETHUYECKOTO  KBAAPATHOTO  KOPHS,
12 HAaXOJUTh KBAJpaTHbIE KOPHHU, HCHOJB3Ys NpPH HEOOXOIUMOCTH
' KaJbKYIISATOP, BRITOIHATE TPEOOPa30BAHMS BBIPAXKEHUH, COMEPIKAIIIX
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys CBONCTBA KOPHEH
13 Wcnonp3zoBaTh 3amucu  OOJNBIIMX M MaJblX YHCEJI C IOMOILBIO
' JECATUYHBIX Ipo0eii u crenener yucna 10
2 Anrebpandeckue BoIpakeHUs
[IpuMeHsTh MOHSATHE CTENEHU C IENbIM TOKa3aTeNeM, BBIMOIHSITh
2.1 npeoOpa3oBaHUsl BBIPAXKEHUH, COAEpXKAIIUX CTENEHH C LEJIbIM
noKa3aTesieM
’5 BBIMOMHATE ~ TOXKAECTBEHHBIE  MPEoOpa3oOBaHUS  PAIMOHAIBHBIX

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




anredpanvyecKuMu ApoosiMu

2.3

PackiiagpiBaTh KBaJApaTHBIN TPEXUIIEH HA MHOKHUTEIN

2.4

[IpumeHsTh TpeoOpa3oBaHUs BBIPAKEHHUHN IS PEIICHUS Pa3IMYHBIX

3a1a4 U3 MaTEMAaTUuK, CMCKHBIX IMTPEAMETOB, U3 peanbﬁoﬁ IMPaKTUKN

YpaBHEHUS U HEPABEHCTBA

3.1

Pemarte smHeEHHBIE, KBaApaTHbIE YPAaBHEHUS M palUOHAIbHBIC
YPaBHEHMS, CBOIAILIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUH C IBYyMs

MNEPEMCHHBIMHA

3.2

[IpoBomuTe mpocCTEHININE HCCIECIOBAHMS YPAaBHEHHM U CUCTEM
ypaBHEHHIl, B TOM 4YHClI€ C TpUMEHEHUEM TIpaduyecKkux
IpeAcTaBieHul (ycTaHaBIMBaTh, UMEET JIM ypPaBHEHUE WM CHCTEMA

ypaBHEHUI pelIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOoYee)

3.3

[lepexomguts OT cnoBecHOM  (OPMYJIMPOBKHM  3amadym K €€
anreOpanvyeckoil MOJENU C MOMOIIbI0 COCTaBJEHUS YpPaBHEHUS WU
CUCTEMBl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBHU C

KOHTEKCTOM 3a1a4¥ NOJIYYEHHBIN pe3yJIbTaT

3.4

[IpuMeHsATH CBOWMCTBA YMCIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OLICHKH,
pelaTh JMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM U UX CUCTEMBI,
naBaTh  Ipa@UYecKyrd  HWIUTIOCTPAIIMI0  MHOXKECTBA  PELICHHHA

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKINU

4.1

[TonuMaTe W HCHOJB30BaTh (YHKIMOHATIbHBIE TOHATUS U S3BIK
(TepMuHBI, CHUMBOIMYECKHE O0003HAuY€HMs), OINpeNeNiaTh 3HaueHHe
(GYHKIMH 110 3HAYEHWIO apryMEHTa, ONpeleNiaTh CBOWCTBAa (pyHKLUUU

1o e€ rpaguky

4.2

CrpouTts rpauku 3neMeHTapHbIX GQyHKINN BUaa:
y=k/x

k/x
, Y =X2,y = X3, Yy = [X|, onuceiBaTh CBOWCTBA YMCIOBON (PYHKIHHU IO €€

rpaduky




9 KIIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsieMble nMpegMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

Yucia v BEIYUACIEHUS

11

CpaBHI/IBaTB U ynopsaao4YruBaThb pPalUMOHAJIBHBIC W HUPPAIHUOHAJIbHBIC

quciia

1.2

BeimoassaTs apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMU YU CJIaMU,
codcTass YCTHBIC U NMHCHbMCHHBIC HpI/IéMLI, BBIITOJIHATH BBIYHUCICHHUA C

HppanroOHaJIbHBIMU YU CIIaMU

1.3

Haxoaute 3HaueHus cTeneHed ¢ LEIbIMH IOKa3aTeasIMU U KOPHEW,

BBIYUCIATh 3HAYCHUS YN CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprFJI?ITB I[GflCTBPITGJ'IBHLIC quciia, BBIMIOJHATE NPUKUIKY PE3YyJibTaTa

BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUI

VYpaBHEHUs U HEPABEHCTBA

2.1

Pemare  sMHEHHBIE W KBaJpaTHbIE yPAaBHEHHMS, YpaBHEHUS,

CBOJSILIIMECS K HUM, TPOCTeHIre ApOOHO-palliOHAIbHBIE YPaBHEHUS

2.2

Pemars cucreMbl 1ByX JUHEWHBIX YPABHEHHUH C JBYMsI IEPEMEHHBIMU
Y CUCTEMBI JBYX YpPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBJISICTCA

JIMHENHBIM

2.3

Pemrate TekCTOBBIE 3adadu anre6panqec1<I/IM CII0COOOM C ITIOMOIIBIO
COCTABJICHUA YPAaBHCHHA HWJIM CUCTEMbI ABYX ypaBHeHI/Iﬁ C JIIByMsd

MNEPEMCHHBIMUA

2.4

[IpoBoguTe 1poCTEHIIME MCCIECNOBAHUSA YPAaBHEHUHW U  CHUCTEM
ypaBHEHHIl, B TOM 4YHClI€ C TpUMEHEHUEM TIpaduyecKkux
NpeJCTaBlIeHUN (HanmpuMep, yCTaHaBIMBATh, UMEET JIU YPaBHEHUE UIIU

CHCTEeMa ypaBHEHUH pElIeHHs], €CIIH UMEET, TO CKOJILKO)

2.5

Pemate  nuHEHbIE  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
n300paXkaTh pelIeHre HEPABEHCTB HA YMCIJIOBOW MPSMOM, 3alHMChIBAThH

PCHICHUC C TOMOIIIBIO CUMBOJIOB

2.6

Pematr cucTemMBl JTHMHEHHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIOYAKOIHUE KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTI) PCUICHUC




CUCTCMbI HCPABCHCTB Ha YHCIIOBOM HpﬂMOﬁ, 3aIlMUCbIBAThL PCIICHUC C

IIOMOIIIBXO CHMBOJIOB

2.7

Hcnonb30BaTh HEpaBEHCTBA IIPU PELLIEHUH Pa3JIMYHBIX 337124

DOyHKINU

3.1

PacriosHaBath  (QYHKIOMHM  W3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMAaTHYECKH PACIOJIOKEHHE Ha KOOPIUHATHOM MIOCKOCTH T'pauKOB
Gyukuuit Buna: y=Kx, y=kx+b, y=Kk/x, y=ax?+bx+c, B 3aBucumoctu ot

3HaYeHHH K03 () (PULIHEHTOB, OMHUCHIBATH CBOMCTBA (DYHKIMI

3.2

[Toka3piBaTh CXEMaTHYECKH pACIOJOKEHHE Ha  KOOPIUHATHOM
mockoctu rpadukoB GyHkmui Buma y = VX, Y = |X| U ONHCHIBAThH

cBolicTBa (pyHKUUI

3.3

Crpouth M H300pakaTh CXEMATHUECKH TpadMKH KBaJpaTUUHBIX
(GyHKUMHA, ONUCHIBaTh CBOMCTBA KBAJApaTUUHBIX (YHKIUMH IO HX

rpadukam

3.4

Pacno3naBaTh KBaapaTHuHyIO (YHKUIHIO 1O (opMmyIe, NPUBOIUTH
OpUMepbl KBaJApaTHUUHBIX (YHKUMN W3 peandbHOM KU3HU, (HU3UKH,

reoMeTpuun

ApudmeTrueckas U TeoMeTprudecKas IporpeccHu

4.1

Pacnio3naBaTh aprMeTHUECKyI0 U T€OMETPUUIECKYIO MPOTrPeccur MpH

pa3HBIX CrIoco0ax 3aaHus

4.2

BBINOJIHATS BBIYMCICHUS C HCIOJIb30BaHMEM (OpMyJ N-TO uieHa
apudmMernyeckoll U TreoMeTpUYECKON Mporpeccuil, CyMMBbl NEpPBBIX N

YJICHOB

4.3

N300paxaTh 4iI€HbI 1OCIEI0BATENILHOCTH TOYKAMU Ha KOOPJIMHATHOU

IIJIOCKOCTH

4.4

Pematn 3aJa4Hu, CBA3aAHHBIC C YHCJIIOBBIMHU ITOCICAOBATCIbHOCTAMHU, B
TOM 4YHUCJIIC 3aJadud Hu3 peaanOi/'I KHU3HHU (C HCIIOJIB30BaAHUEM

KaJbKyIATOPa, HUPPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna 1 BEIYMCICHUS
JpoOu OOBIKHOBEHHBIE U JECSITUYHBIC, MEPeXoa OT OAHON (OPMBI 3alHCH
1.1 npobeit k npyrou. IloHsTHe palMOHaIbHOrO 4YHCHA, 3alUCh, CPAaBHEHUE,
YHOPSA0YUBAHUE PALIUOHAIBHBIX YU CEI
19 ApudmeTtnueckue IeHCTBUS C pallMOHAIBHBIMU YKclamMu. Pemenue 3agay us3
' peasbHOM MPaKTUKU Ha YaCTH, HA Apodu
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIEM: OIpeAesieHUue, Ipeodpa3oBaHUe
' BBIPAXKEHUI HA OCHOBE OIPENIETCHHMS], 3aUCh OOJIBIINX YHCEI
14 [TponeHTsl, 3aUCh MPOLIEHTOB B BUJIE JpOOM U ApoOU B BHJE IPOLEHTOB.
' Tpu OCHOBHBIE 331a41 Ha MPOLEHTHI, pEIICHHE 3a7a4 U3 PeasibHON MPaKTUKHU
15 [IpumeHeHue TPU3HAKOB JACTUMOCTH, Ppa3JOKEHWE Ha  MHOXHUTEIU
' HATYypaJIbHBIX YHCEN
16 PeanbHble  3aBUCHMMOCTHM, B TOM 4ucie THpsmas W oOpaTHas
' PO OPIIOHATIBHOCTH
2 Anredpanyeckue BeIpakeHUs
21 IlepemenHBIE, YNCI0BOE 3HAYECHUE BBIPAYKECHUS C IIEPEMEHHOM. JomycTuMble
' 3Ha4YEHUs IePEMEHHbIX
25 [IpencraBieHre 3aBUCUMOCTH MEXAY BEIMYMHAMH B BUAE (OPMYIIBIL.
' Boeruucnenus no popmynam
23 [IpeoOpazoBanue  OYKBEHHBIX  BBIPQXKEHHI, TOXIECTBEHHO  paBHBIC
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYyPAJIbHBIM I1OKa3aTeleM
25 OpnHousnens! U MHoOrowieHbl. CteneHb MHorousieHa. CroxeHue, BbIUUTaHUE,
' YMHO>KEHHE MHOT O4JIEHOB
26 @opMyIbl COKpaIIEHHOTO YMHOXKEHHS: KBaIpaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyJsia pa3HOCTH KBaApaToOB. Pa3znokeHrne MHOTOYIEHOB Ha MHOKUTEIN
3 YpaBHeHUs




VYpaBHEeHUE, KOPEHb YpaBHEHHUs, MpaBWia MpPeoOpa3OBaHUS YpaBHEHUS,

3 PaBHOCUJIBHOCTb ypaBHEHUI
3 JluHeliHOE ypaBHEHHE C OJHON MEPEeMEHHOW, YUCIIO KOPHEH JIMHEWHOTO
' YpaBHEHUS, PEUICHUE JTUHENHBIX YPABHEHUI
33 CocraBiieHMEe ypaBHEHUH MO YCIOBHIO 3a/laud. PeleHne TEeKCTOBBIX 3a4ad C
' MTOMOIIBIO YPaBHEHUH
3.4 JluneliHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHMH C JByMs IepeMeHHbIMHU. PelieHue
3.5 CHCTEM YpaBHEHHUH cIIOCOOOM MOACTaHOBKHU. [Ipumepbl peleHus: TEKCTOBBIX
3aJa4 ¢ IIOMOIIBIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpaduxu. @yHKIuu
4.1 Koopaunara Touku Ha npsmon
n Yucnosble NpoMEKyTKH. PaccrosiHue Mexny IByMs TOYKaMU KOOPAMHATHOU
' pAMOU
P [TpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca U opMHATa
' TOYKU Ha KOOPIAMHATHOW MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMyraamu. UTeHue rpapuKoB peasbHbBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. ['paduk pynkuun. CoicTBa GyHKIHIMA
4.6 Jluneiinas ¢ynxus, e€ rpaduk. ['padux pynkuuu y = [x|
47 I'papuueckoe pelieHHe JMHEWHBIX YpaBHEHHMH W CHCTEM JIMHEHHBIX
' YpaBHEHM
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHNUS
1 Uucna v BEIYMCIEHUSA
11 KBanpatubiii xopeHp u3 uucia. I[loHstue 00 wuppanloOHAaIbLHOM YHCIIE.
' Jecstruunble NpuOIMKEHUS UPPALlIOHATIbHBIX YUCEI
CpoiicTBa apuMeTHYECKUX KBaJpaTHbIX KOPHEHM M HUX HPHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN M BBIUUCICHUSAM. [|efiCTBUTENbHbBIE
qucna
1.3 Crernenb ¢ 1enbIM MokaszaTteneM u e€ ceoiictBa. CTaHIapTHAS 3aMKUCh YUCTa




Anrebpandeckre BbIpaKeHUs

2.1 KBanpaTHblil TpEXUIIeH, pa3IoKeHe KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIH
2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO alre0pandeckoi 1poou
2.3 CrnoxeHnne, BBIYUTAHUE, YMHOKEHUE, IETICHUE alNreOpanvdecKux Apooei
24 PanmonanbHbIe BBIpaXKeHHs U UX Tpeo0pa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, (¢GopMysia KOpHEW KBaJIpaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemenune ypaBHeHMI, CBOAAIMXCS K TMHEHHBIM U KBaIPATHBIM
3.3 [Tpocreiimue ApoOHO-palliOHATBHBIC YPABHEHUS
I'padmaeckast uHTEpIIpETALIUS YPAaBHEHUH C IBYMsI IEPEMEHHBIMH H CHCTEM
3.4 JMHEWHBIX YpaBHEHUH ¢ ABYyMs MepeMeHHbIMU. [IpuMepsl pemieHusi cuctem
HEJIMHEHHBIX YPaBHEHHH C ABYMsI IEPEMEHHBIMU
3.5 Pemenue TeKcTOBBIX 3a/1a4 anreOpandecKuM crocooom
3.6 YucnoBble HEpaBEHCTBA M UX CBOICTBA
3.7 HepageHncTBo ¢ o1HOM TepeMeHHON
3.8 PaBHOCHIIBLHOCTH HEPABEHCTB
3.9 JIuneiiHbpIe HEpaBEeHCTBA C OJJHOW MTEPEMEHHON
3.10 Cucrembl TMHENHBIX HEPABEHCTB C OJJHON NTEPEMEHHOMN
4 OyHKIIU
i1 [Mousitne Qynknuu. OO6nacTh ONpeaeeHUuss W MHOXECTBO 3HAYCHUH
' ¢ynkuuu. CriocoOsl 3a1aHus QyHKIUN
4.2 I'paduk pynkuuu. YreHue cBOMCTB GYHKIIUHU 10 €€ rpaduKy
4.3 [Tpumepsl rpadukoB QyHKINN, OTpaKaIOIUX PEATBHBIE TPOLIECCHI
4 @OyHKIMH, ONHCHIBAIOIIME NPSIMYI0 U OOpaTHYIO NPOIOPLHUOHAIBHBIE
' 3aBUCUMOCTHU, UX TpaUKH
4.5 OyHkuu y =X,y = X3
4.6 Oynkuuu y = X,y = |x|
4.7 I'padmueckoe perieHre ypaBHEHHU U CUCTEM YpaBHEHU I

9 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

1 Yucna v BEIYMCIECHUS
11 PanyonanbHble umMclia, UPPALMOHAIBHBIE YHUCIA, KOHEYHbIE U OECKOHEYHbIE
' JECSITUYHBIC IPOOH
MHOXXeCTBO €HCTBUTENbHBIX YHCEN, AeHCTBUTEIbHBIC YN ClIa Kak OECKOHEUHbIe
12 JecsTu4YHble 1poOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEX1Y MHOXKECTBOM
' JNEUCTBUTENBHBIX YUCEN U KOOPAMHATHON NpsiMoi. CpaBHEHHE AEHCTBUTEIbHBIX
quceln
1.3 ApudmeTnueckue IeUCTBUS C 1eWCTBUTEIBHBIMU YHCIIAMHU
W3mepenus, npuOaMkeHus, oleHKU. Pa3Mepbl 00BbEKTOB OKPYXKAIOIIEro MUpa,
14 JUINTEIBHOCTh IPOLECCOB B OKpyskaromeM Mmupe. [IpubmmxénHoe 3HaueHue
' BEJIMYUHBI, TOUHOCTb Npubimxenus. Oxpyrinenue yuceln. [Ipukuaka u orneHka
Pe3yJIbTATOB BBIYMCIICHUM
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUs ¢ OHON TTePEMEHHOM
2.2 JluneitHoe ypaBHeHue. PerieHre ypaBHEHUM, CBOJAIIMXCSA K TUHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Penienne ypaBHeHUH, CBOISIINXCSA K KBAaIPATHBIM
24 bukBagpatHoe ypaBHeHue. IlpuMepbl pelleHHs YypaBHEHUM TpETbe U
' YeTBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOXKHUTEIH
25 Pemenne qpoOHO-pallnOHAIBHBIX YpaBHEHUH
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMH U €ro rpapuk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOH CTENEHU
2.10 I'paduueckas nHTEpHIpETALMS CUCTEMbI YPAaBHEHUH C IByMsI IT€PEM EHHBIMU
2.11 Pemenne TekCTOBBIX 3a/1a4 alreOpandecKuM Criocooom
212 UYuciioBble HEPABEHCTBA U UX CBOWCTBA
2.13 Pemenne nMHENHBIX HEPABEHCTB € OJHOM ITEPEMEHHON
2.14 Pemienue cucreM JIMHENHBIX HEPABEHCTB C OJIHOW MTEPEMEHH OM
2.15 KBaapaTHbie HepaBeHCTBA
916 ['paduueckast mMHTEpIpeTanuss HEPAaBEHCTB U CHCTEM HEPaBEHCTB C JIBYMs

MEpEMCHHBIMHA




DOyHKIUH

KBagpatuunas ¢ynkuus, e€ rpapux u cpoiictBa. [lapabona, KoopAauHATHI

3 BEPILMHBI TapadoJibl, 0Cb CHMMETPHUH MapadoIIbl

3.2 I'paduxu dynkuuit y=KX, y=kx+b u ux coiicta

3.3 I'paduxu pynxiwmit y=k/X, y = X° u ux cBoicTBa

3.4 I'paduku pyHKIUH , U UX CBOICTBA
4 YucnoBble MOCIEA0BATENBHOCTH

41 Onpenenenne U cnocoObl 3alaHNs YHUCIOBBIX IOCIEAOBATENbHOCTEH. 3ananue
' HIOCJIEZI0BATEIbHOCTH PEKYPPEHTHOIH popMyInoil u ¢popmysnoil N-ro ujieHa

42 ApudmeTtnueckass nporpeccus. DopMynbl N-TO ujleHa apUPMETHUECKON
' IIPOIPECCHH, CYMMBI IIEPBBIX N YICHOB

43 I'eomerpuyeckas mnporpeccus. PopMyisl N-ro  4JIEHA TIe€OMETPUYECKOU
' IIPOIPECCHH, CYMMBI IIEPBBIX N YICHOB

44 N3o0pakeHne YJieHOB apu(METHUYECKOW W T'€OMETPHYECKOW IMporpeccuid
' TOYKAMH Ha KOOPAMHATHOM INTIOCKOCTH. JINHENHBIN U HKCIIOHEHIIMAJIBHBIN POCT

4.5 CI10HBI€ TTPOIIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

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

YMeHue omnepupoBaTh MOHATUSIMH: MHOXECTBO, IOAMHOXECTBO,
onepaldd HaJl MHOXECTBAaMHU; YMEHHUE OIEPUPOBATH IMOHITUSIMHU:
rpad, cBsA3HBIN Tpad, AepeBO, LUKI, MPUMEHSATh UX MPH PEIICHUU
3a]a4; yMEHUE HCII0JIb30BaTh rpaduuecKkoe MpeacTaBIeHNE MHOXKECTB
JUIS OTIMCAHMSI PEAIbHBIX MPOIECCOB U SIBICHUMN, MPU pEIleHUH 3a7ay

U3 APYTruX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEIAEICHUE, aKCMOMa, TeopeMa,
JI0OKa3aTelIbCTBO; yYMEHUE pacClO3HaBaThb MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHMS, IPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHUA U OTPULAHUA BBICKa3bIBaHUI

YMeHue omnepupoBaTh MOHSATHUAMH: HATypajJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypaJIbHBIX YHCEN, IPU3HAKH
JEIMMOCTH, 1IeJI0€ YKCI0, MOAYJbh YHCJA, OOBIKHOBEHHAs ApOOb U
JIecsiTUYHas ApoOb, CTAaHJAPTHBIA BHUJ UYMCIA, PAIMOHAIBHOE YHUCIIO,
UppalMOHATIBHOE YHCIO, apU(PMETHYECKH KBaJIpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEHCTBUA C  4YHCJIaMH, CpPaBHUBAaTh W
YHOOPSIIOYMBATh YKCIA, NPEACTaBIATh 4YHCIA Ha KOOPJAWHATHOMN
NpsMOM, OKPYIJIATH YMCIA; yYMEHHE JelaTh MNPUKUAKY M OLIEHKY

pe3yibTaTa BBIUM CIICHU

YMeHue onepupoBaTh MOHATHSMU: CTENEHb C I€JIbIM IOKa3aTelleM,
apudmMernueckuil KBaJpaTHBIII KOpPEHb, MHOT'OWIEH, ajredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOH CTEleHU
Oonbllle €IMHHULBI, YMEHHE BBINOJIHATH pacuéThl Mo (Gopmynam,
npeoOpa3oBaHusl I€JbIX, JPOOHO-pAllMOHAJBHBIX BBIPAKEHUH U
BBIpQXKEHUN C KOPHSAMH, pa3jioKeHHE MHOTOWIEHAa Ha MHOXXUTEIH, B
TOM 4YHCIE C UCIONb30BaHWEM (OpPMYT pa3HOCTH KBAJAPaTOB U

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue OIICPUPOBATDH IMOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHE pellaTh JIMHEHHbIE U KBaJpaTHbIE yPaBHEHHS,
IpOoOHO-palliOHANIbHBIE YPABHEHUS C OJHOW INMEPEMEHHOH, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JIpOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C OJHOM
NIEPEMEHHOM, B TOM YHCJIE IPA PEUICHUH 3a/1a4 U3 IPYTUX NPEIMETOB
U TNPaKTHYECKUX 3aJa4; YMEHHE HCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0O M KOOPAMHATHYIO IIJIOCKOCTh Ui M300pa’keHUs pelIeHui

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMHU: QyHKLUA, rpaduK QyHKUIUHU, HYJIH
(GyHKLINH, IPOMEXYTKU 3HAKOIMOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHusi, yObIBaHHMS, HauOoOJblee M HaWMEHbLIEE 3HAYEHUs
byHKIUY; yMeHHe OIlepUPOBATH MOHATUSAMMU: npsmas
IPOINOPLUOHANBHOCTh, JIMHEWHAs (YHKLHUSA, KBaApaTUYHas (QyHKIMS,
oOpaTHasi MPOINOPLHOHAIBHOCTb, Napabona, rumnepbosia; yMmeHHe
CTpOUTH TpaduKu PYHKIIUHN, UCIIOIB30BATh TPa(UKU JIJISI OTIPEaeTICHUs
CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, Ui pelIeHus 3aAad U3 JIpyrux
y4eOHBIX TPEAMETOB M peajlbHOM JKHU3HHM; YMEHHE BBIpaXkaThb

dopmMynamMu 3aBUCUMOCTH MEXTy BEIUYUHAMU

VYmenue OMEepUpOBaAThH MTOHATUSMH: I1OCJIEI0BATEIbHOCTb,
apudmernyeckas W reoMeTpuYecKas  MPOTPECCHH;  yMEHHUeE
UCIOJIb30BaTh CBOMCTBA IMOCIENOBATEIbHOCTEW, (POPMYJIBI CYyMMBI U
o011ero 4jaeHa MpU pelIeHUH 3a7ad, B TOM YHCIE 3ahad U3 JPyrux

y4eOHBIX TPEAMETOB U PeasibHOM KU3HU

YmMmenue peuiaTh 3aJa4u pa3HbIX THUIIOB (B TOM YHUCJIC HAa MPOLCHTHI,
JOJM M 4YaCTH, ABHXCHHUC, pa60Ty, OCHY TOBAapOB M CTOMMOCTH
IMOKYIIOK U yCJIyI', HaJIOI'u, 3a1a41 U3 obnactu YIpaBJICHUA JIUYHBIMH U
CEMEMHBIMU (1)I/IH3,HC3,MI/I); YMCHHUC COCTaBJIATH BbIpaXCHHA,
YpaBHCHHUA, HCEpPAaBCHCTBA MW CUCTEMblI II0 YCJIOBHMIO 3aJa4u,
HCCJICA0BATH IMOJYUYCHHOC PCHICHUC U OLCHHUBATH HpaBIIOHOI[O6HOCTI>

IMOJTYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (PUTYypa, TOUKA, OTPE3OK, MpsAMasd,
Jy4, JIOMaHasi, yroJjl, MHOTOYT' OJIbHUK, TPEYT'OJbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHUM TpPEYrOJIBHUKHU, NPSAMOYIOJIBHBIN TpPEyroibHUK,

MenuaHa, OMCCEKTpHca M BBICOTa TPEYrOJbHHUKA, YETHIPEXYTOJILHUK,




napajiesiorpaMM, pomO, TNpSAMOYrOJBHUK, KBajapaT, Tparmeuus,
OKPYXHOCTb, KPYT, KacaTeJbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
durypamu; ymMeH#ue pemiath 3aJayd, B TOM YHCIE M3 MOBCEIHEBHOMN
JKU3HHM, HA HAXOXKICHHE T€OMETPUUYECKUX BEIUYUH C MPUMEHEHUEM

M3YyYEHHBIX CBOUCTB (pUryp 1 PpakToB

10

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UTyp, paBEHCTBO
TPEYrOJIbBHUKOB; NapaJJIENbHOCTh WU MEPHEHIUKYISIPHOCTh MPSAMBIX,
YroJa MEXIy MpsAMBIMH, MEPHEHAUKYISP, HAKIOHHAsA, MPOEKINs,
nogobue ¢uryp, mo0O6HbIE TPEYTONbHUKH, CAHMMETPUS OTHOCUTEIBHO
TOYKM M IPSMOH; yMEHHUE PACIIO3HABATh PABEHCTBO, CUMMETPHUIO U
nogobue Quryp, napajiesbHOCTh U MEPHEHIUKYISPHOCTh NPSIMBIX B

OKPY’KaloIlleM MUpe

11

YMeHue onepupoBaTb IMOHATUSAMHU: JUIMHA, pPACCTOSHUE, Yroj
(BeMMuMHA yria, CUHYC W KOCHHYC YIJIa TPEYrojbHHKA), IUIOIIA[b;
YMEHHE OLICHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOIEM
MUpPE; YMEHHE MPUMEHSTh (QOpMYIBl TMEpUMeTpa U NJOUIAId
MHOTOYTOJIbHHKOB, JUIMHBI OKPYXXKHOCTH M IIJIOLIaJX Kpyra, odbema
MPSAMOYTOJIBHOTO TapajuleNIENuUIlea; YMEHUE INPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJbHHKA,
teopemy Iludaropa, TpUTrOHOMETpPUUYECKHE COOTHOLIECHUS IS

BBIUMCIIEHUS IJINH, PACCTOSIHUAN, TUIOIIAAEH

12

Ymenue wu3o0pakath Mockue (GUIYppl HW  HX KOMOMHAINH,
IPOCTPAaHCTBEHHbIE (QUIYyphl OT pPYKH, C TIOMOIIBIO UYEpPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY HIJIU

CUMBOJIbBHOMY OIIMCAaHUIO

13

YMeHHe  OonepupoBaTh  MOHATUAMM:  NPAMOYrojbHas  CHUCTEMa
KOOpAWHAT; KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTODPOB,
IIPOM3BEICHNE BEKTOpA Ha YNCII0, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOIb30BATh BEKTOPHl MU KOOPAMHATHI I MPEACTABIICHUS
JAHHBIX W pelIeHUs 3aJady, B TOM YMCIE W3 JPYrux yuyeOHbIX

MPEIMETOB U peaTbHON KU3HU

14

VYMeHHe OnepupoBaTh TOHSATHSIMHU: CTOJOWKOBBIE U  KpPYTrOBBIE
qUarpaMMmbl,  TaOJIMIBI, cpeaHee  apudMmeTHueckoe, MeIHUaHa,
HauOoNblIee U HAaWMEHbIIEE 3HAUEHMs, pa3Max YUCIOBOro Halopa;

YMEHME  M3BJIEKaTb, HUHTEPNPETUPOBaTh U  NPeoOpa3oBbIBATH




uHbOpMaIMIO, MPENCTaBICHHYI0 B TaOiuIax M Ha Jguarpammax,
OTPAKAIOIIYI0 CBOHCTBA M XapaKTEPUCTUKH PEANbHBIX IMPOLECCOB U
SBIICHHWI; YMEHUE pAaclo3HAaBaTh W3MEHYUBHIE BEJIMYMHBI B

OKPY’KaloIlleM MUpe

15

YMeHue omnepupoBaTh MOHATUSMH: CIIy4alHBIA ONBIT (CIy4alHbIN
OKCHEPUMEHT), JJEMEHTapHOEe COOBITHE (PJIEMEHTAPHBIA HCXO.)
CIIy4alfHOTO ONBITA, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJHUTh BEPOATHOCTH CIIyYalHBIX COOBITUH B OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU; YMEHHE peliaTh
3a/1aud METOJIOM OpPraHMW30BAHHOIO Iepedopa U C HUCHOJIb30BAHUEM
MpaBuja yYMHOXXEHHS; YMEHHE OLIEHUBATh BEPOSTHOCTH peaJbHBIX
COOBITHII W SIBJICHUH, TOHUMATh POJIb MPAKTUYECKUA JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUI B OKpYXKAaIOIEM MHpPE M B JKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHI{; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET H €r0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BBIOMpPATh MOAXOMSANIMN M3YYCHHBIM METOA ISl PEIICHUS
3a7a4y, MPUBOJIUTH MPUMEPhl MaTEMaTUUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIEC U KU3HU, pACIIO3HABAThH MPOSIBJICHUE 3aKOHOB MaTEMaTUKHU B
HUCKYCCTBE, OIHMCHIBATh OTIEJIbHBIC BBAAIOIIMECS  PE3yJbTaThl,
MOJIyYEHHbIE B XOJE€ Pa3BUTUS MATEMAaTUKW KaK HAYyKH, MPUBOIAUTH
MpUMEpPhl MAaTEMATUYECKUX OTKPBITHI U UX aBTOPOB B OTE€YECTBEHHOU

Y BCEMUPHOM UCTOPUH




INIEPEYEHD 9JIEMEHTOB COAEPXXAHUA, ITIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BEIYUCICHUS

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

1o OOBIKHOBEHHBIE M JECATUYHBIC  JPOOM,  TPOILCHTHl, OECKOHCUHBIC
' MIEPUOTUIECKUE TPOOH

13 PanmonanbHble yucna. ApudMeTHUEcKHE ONepalud C  paluOHaJbHBIMU
' qHUCIaMH

14 JeiicTBuTenbHBIE uYncaa. ApUQMETHYECKHE OINEpaluu C JAeHCTBUTENbHBIMU
' YUCIIAMU

r [Tpubnu>k€HHBIE BBIYUCIICHUS, NpaBUIA OKPYIJICHHs, TNPUKUIKA U OIEHKa
' pe3yJibTaTa BIUUCICHUN
2 AnreOpandecKue BbIpaXKCHHS

2.1 BykBeHHbIe BhIpaxeHUs (BbIpaXKEHUS C TEPEMEHHBIMH )

55 Crenenb ¢ 1enbpIM mokazateneM. CTemeHb ¢ palMOHAIBHBIM IOKa3aTeJIeM.
. CaoiicTBa cTeneHn

2.3 MHorouJsieHb

24 Anrebpandeckast IpoOb

25 ApudmeTnueckuit KOpPEHb HaTypaJIbHOU CTEICHU. HelictBus c
' apu(MeTH4ecKUMH KOPHSIMHU HATYpaJIbHOU CTENEHH
3 VYpaBHEHUS U HEPABEHCTBA

31 Lensie um gpoOHO-panmoHanmbHBIE YypaBHEeHHUS. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHHUMU

32 Ilensie m apoOHO-panMoOHaNbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Pemenune TekcTOBBIX 3a/1a4
4 UwucioBbie MOCIE0BaTEIbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOEI 3a1aHUs IIOCIEN0BATEILHOCTEH

4.2 Apudmernueckas UM reoMmerpuueckas nporpeccud. Dopmyna  CIO0XKHBIX




MPOLIEHTOB

5 DOyHKIUHT
OyHkiusa, crnocodsl  3amanus  QyHkouu.  [paduk  pyHkumm.  OO6nacTh
OTpeNeNeHusl U MHOXKeCTBO 3HaueHud Qpynkuuu. Hymn ¢ynkiuu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MakCUMyMBI |
MUHUMYMbI (pyHkunu. HauGonpliee um HauMeHbllee 3HadeHHEe (YHKIUU Ha
IPOMEXYTKE
6 KoopauHatel Ha IPsSIMOM M MJIOCKOCTH
6.1 Koopnunatnas npsimast
6.2 JlexapToBbI KOOPJMHATHI Ha IJIOCKOCTU
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypbl 1 UX CBOWCTBA
7.2 TpeyronbHHUK
7.3 MHOroyroJbHUKN
7.4 OKpy>KHOCTB U KpyT
7.5 W3mepeHne reoMeTpuuecKux BEIUYUH
7.6 BekTophl Ha MIIOCKOCTH
8 BepositHOCTD 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHuoxectBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anrebpa: 7 knacc: yueonnx/ A.I'. Mepznsik, B.b. [lononckuit, M.C. Sxup: non

pen. B.E. Ilogonsckoro - M.: Benrana-I pad

AnreOpa: 8 knacc: yueOuux/ A.I'. Mepansik, B.b. Ilonounckuit, M.C. fxup: nox.
pen. B.E Ilogonsckoro - M.: IIpocBenienue

Anrebpa: 9 knacc: yueOnuk A.I'. Mep3msik, B.b. Ilononckuii, M.C. Sxup: nox.
pen. B.E Ilogonsckoro - M.: Bentana-I'pad

Marematuka. Anreopa: 8-i kiacc: 6a30Bblld ypoBeHb: M 34 yueOHOe mmocodue/

FO.M. Konarun, M.B. TkaueBa, H.E. ®enopoBa - Mocksa: [Ipocsmenue

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






