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INOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sABIsfeTCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHa 00ECTIeUNBAET U3YUCHHUE APYTUX AUCLUIUINH, KaK €CTeCTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IMKIOB, €€ OCBOEGHHE HEOOXOAMMO I
IPOIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM ku3HU. Pa3Butue y oOydaromuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYUIHOCTH aireOpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTHIeCKOW HAyKOMN SIBIICHUHN U MPOLIECCOB
B MpUPOJE U OOILECTBE, POJU MaTEeMaTHYECKOIO MOJECIUPOBAHHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KauecTB MBIIIJICHUS, HEOOXOIUMBIX Ul aJalTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpsl obOecreurMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpPaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI M BBIBOJIBI,
dbopmynupoBath yTBepkaeHH. OcBOEHHE Kypca aareOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaroIIMXCS: OHM HCIMOJB3YIOT ACIAYKTUBHBIE W
WHYKTUBHBIE PAcCyXKJeHUs, 0000IIeHINEe U KOHKPETHU3AIUIo, a0CTparupoBaHue u
ananoruto. OOydyeHue  anrebpe  mpeanosaraeT  3HAYUTEIBbHBIA  O0BEM
CaMOCTOSITENIbHON ~ JIeATEIHbHOCTH OOYYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3aueil e TeTbHOCTHOTO MPUHIIUIA 00YICHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO
o01mrero oOpa3oBaHKsi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANUECKHE
auHuM: «Yucaa v BBIYHCIEHUS Y, «ANreOpandeckie BhIPAKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkumm». Kaxknas U3 3TUX coAepiKaTeIbHO-METOJUYECKUX
JVHUN pa3BUBACTCA Ha MPOTSHKEHUU TPEX JIET U3yUSHHS Kypca, B3aUMOACUCTBYS C
IpyrUMH €ro JuHUsIMH. B Xone wu3ydeHus ydeOHOro Kypca OOydaromumcs
IPUXOJIUTCS JIOTHUYECKH PaCCyKIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBA3M € 3TUM B mporpammy y4deOHOro Kypca «AnreOpa» BKIIOYEHBI
HEKOTOpPbIE€ OCHOBBI JIOTWKH, TMPEACTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro oOpa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMaTuieckoro s3bika. CoaepkaTelnbHOM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Ausredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxannie nuHUM «Yucna W BBIYUCICHHS» CIYXKHT OCHOBOW IS
JaNbHENUIIEro U3yYeHUs: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
KU3HHU. Pa3BuTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
CBSI3aHO C PALMOHAJIBHBIMU M HPPAMOHANBHBIMH YHCIaMH, (HOPMUPOBAHHEM



NPEACTABICHUM O JEUCTBUTEILHOM YHCIE. 3aBEpLICHUE OCBOCHMSI YHUCIOBOU
JIMHUU OTHECEHO K cpeAHeMY 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHECHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTEMaTUYECKOTro ammapara, HeOOXOIUMOTO JUIsl PEIICHUs 3a7ad MaTEeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I11ero oOpa3oBaHus Y4eOHBIH MaTepuand TPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
SI3bIKA JUISI TIOCTPOCHHS MaTEMaTUYECKUX MOJENICH, OMUCAHUS IMPOIIECCOB H
ABJIGHUN peanpHOro Mupa. B 3amaunm oOyuyeHus anredbpe BXOIAT TaKxkKe
JajgbHEWIlee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHUS, HEO0O0XOIUMOro, B
YaCTHOCTH, JJII OCBOCHHS Kypca HWH(DOpMATHKH, W OBJIQJIcHUE HaBbIKAMHU
JNeAyKTUBHBIX paccyxaenuil. [IpeoOpa3zoBanue CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Copeprxanve pyHKIMOHAIBHO-TpaUUEeCKO JIMHUK HALEICHO Ha MOJIyYeHHE
00yJarIMMMUC 3HAaHUN 0 (PYHKIMIX KaK BaXKHEHIIEH MaTeMaTHUYeCKON MoJenu
JUTsl ONTMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obmectBe. M3yuenne marepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaromIMXCs
YMEHUS UCTIOIH30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHbIC, CHMBOJIMYECKUE, TIpauyecKkue, BHOCUT BKJIad B (OpPMHpPOBAHUE
MPEICTABICHUN O POJIM MaTEMaTUKU B PA3BUTHH LIMBUIN3ALUMU U KYJIbTYPBI.

CormacHo yueOHOMY TMIaHy B 7-9 kjaccax wu3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBHIM BKIIOYAET CJCAYIOMIUE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«Yucma w BBIUHACIEHUS», «ANTEOpanyecKre BBIPAXKEHUS», «YPAaBHCHHUS U
HEpaBEHCTBA», « DYHKIIUM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 306 dacos: B 7 Kiiacce
— 102 yaca (3 ygaca B Hemeno), B 8 kinacce — 102 ygaca (3 yaca B Hepaenro), B 9
kiacce — 102 ygaca (3 yaca B HEJIeIHO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucna v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXO] OT OJHOU (POPMBI 3aIUCH
npobert k gapyroi. IloHsTHE panMOHATBLHOTO 4YHCHA, 3alllCh, CpPaBHEHHE,
yIOPSAOYMBAHUE  PALMOHANBHBIX  4Yuced. Apudmernyeckue JEHCTBUS C
palMOHAIBHBIMYA YuciamMu. Perienue 3aqad u3 peanbHOM MPAaKTHUKHA HA 4acTH, HA
JTpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeaesieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpeeIeHHs], 3auch 00NbIINX uncen. [IporeHTsl, 3anuch
MPOLIEHTOB B BUJE poOU U JpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIC 3a/1aud Ha
IIPOLIEHTHI, PELLICHHUE 33724 U3 PEaJIbHOM MTPAKTUKH.

[IpumMeHEHME TPU3HAKOB  JCIUMOCTH, pAa3JOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

Peanpuble  3aBucMMOCTH, B TOM 4YHClIe TmpsMasi u  oOpaTHas
IPONIOPLUOHAIBHOCTH.

AsreOpanveckue BbIPAKEHUS

[lepemeHHbBIE, YNCITOBOE 3HAYECHHUE BBIPAKECHUA C EPEMEHHOMU. JlomycThMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCMMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dopmynel. Beruucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BbIpAXEHHS, INpaBWia NpeoOpa3oBaHUs CyMM U
IIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX ClIaraeMbix.

CBONiCTBa CTENEHH C HATYPAJIbHBIM [IOKA3aTEIIEM.

Opnouwiensl U MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloKeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIIEHHOTO YMHOXKEHHS: KBaJpaT
CyMMBl M KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaApaToB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCWJIBHOCTb YPaBHEHHU.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEHMHOTO
YpaBHEHUS, pELICHUE JIMHEWHBIX ypaBHeHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7ja4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneiitHoe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHEHUU C JBYMs IEPEMEHHBIMU. PellleHHE CHUCTEM YpaBHEHUMU
croco0OM MOJCTaHOBKU. [Ipumepsl pellleHHs TEKCTOBBIX 3aJady C MOMOUIBIO
CHUCTEM YpPaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. YucnoBbie mpoMexyTku. Pacctosnue mexmy
JIBYMSI TOUKaMU KOOPJMHATHOMN MPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOpJIMHATHOM II0cKocTH. [Ipumepsl rpadukoB, 3a1aHHbBIX (HOpPMYITaMHU.
Urenune rpaduxoB peanbHbix 3aBucumocted. Ilonstue ¢ynkuuu. I'paduk
dbyukiuu. CroiictBa dhyukiui. Jlunelinas ¢pyukius, e€ rpaduk. ['pabux GyHkium
y = [x|. 'paduueckoe perieHne TUHEWHBIX YpPaBHEHHH W CHUCTEM JIMHEHHBIX
YPaBHCHUM.

8 KJIACC

Yucaa v BIYMCICHUSA

KBanmpatubeiii kopeHbp u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST HppallMOHAIbHBIX yrces. CBolicTBa apu(METHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[efICTBUTEIbHBIC YUCIA.

Crenens ¢ HenpIM oKas3aTeneM U e€ ceorctBa. CTaHIapTHAS 3alKMCh YUCIA.

Anrebpandeckue BhIpaKeHUSIAJre0pandecKue BhIPaKeHust

KBagpaTHeii = TpEXuieH, pas3joKEHUE KBAAPATHOIO  TpEXWwiIeHa Ha
MHOKHUTEJIH.

Anreb6panueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJIeHHe aireOpanvyeckux JpoOeu.
PanrionanbHbIe BhIpaXKEHUS U UX MPEOOpPa3OBAHUE.

VYpaBHEHUS 1 HEPABEHCTBAY pABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHNH, CBOIAIIMXCS K JJMHEWHBIM M KBaJIPATHBIM.
[Tpocreiimue ApoOHO-paIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUNA C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMHU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Pelienre TekCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEepaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCMIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKUMnPYHKUUHA

[Tonsitue ¢ynukmuu. OOnIacTb omnpeAeneHuss U MHOXKECTBO 3HAYCHHI
dbyukiuu. CiocoOsl 3a1aHust GyHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 1o €€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, UX rpadukn. Oynukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucnaa v BBIYMCICHUA

PannonanpHble yKciia, UPpPALIMOHAIBHBIE YUCIIA, KOHEUHbIE U OECKOHEYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OeCKOHEUHbIE JAecSITUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JIEMCTBUTEIIHBIX YMCEII U KOOPJIAUHATHOMN IIPSAMOU.

CpaBHEHME JIEHCTBUTENBHBIX 4YHMCEN, apu(MeTuyecKkue JeUCTBUA C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIErO0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKpY’KaroIleM MHUDE.

[TpuOnam>x€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yuced. [Ipuknka 1 oneHKa pe3ynbTaToB BIUYNUCICHUN.

YpaBHeHMs U HEpaBeHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsbl pelieHus ypaBHEHUNW TPEThEU U YETBEPTOMU
CTENEHEH Pa3JI0’KEHNEM Ha MHOXKUTEIIH.

Pemenne apoOHO-panMoHanbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3a1ad
aNreOpandecKuM METOJIOM.

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem IByX
JIMHENHBIX YPaBHEHUH C ABYMs NIEpEMEHHBIMU. Pelienne cucreM 1ByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenre TekCTOBBIX 337249 anreOpandecKuM CIocoOoM.

YucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW INEepeMEHHOW. Perienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padmyeckas uHTEepHpeTalys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKUMnPYHKUUHA

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

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



Yucnosele  mocnenoBaTEIbHOCTUYUHMCIAOBBIE  MOCTIEI0BATEAbHOCTH M
Nporpeccuu

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

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

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) narpuoTHYecKOe BOCIUTAHME:

NpOSIBJICHMEM HMHTEpeca K TNPOLUIOMY U HACTOSIIIEMY POCCHUHCKON
MaTeMaTUKH, [IEHHOCTHBIM OTHOUIEHWEM K JIOCTIDKEHUSIM  POCCUHCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peasiu3alluu €ro
mpaB, TPEICTAaBIEHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYP, SIBICHUHU, MPOIEAYP TPaKIAaHCKOTO OO0IIecCTBa (Harpumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCYJIEHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C MpaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HayKHh, OCO3HAHHMEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHUU MPAKTUYECKUX 3a/ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOIO
0o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU ISl YCHEUIHOW NpodecCcHoHaNbHOU
NEATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIWBUIYATbHOU TPACKTOPUHU 00pa30BaHUsI M )KH3HECHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAILHOMY W 3CTETHMYECKOMY  BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PENICHUH, PACCYXKICHUN, YMEHHIO BHIICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTAllUe B JIEITEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIOBEKA, IPUPOIBI U
oOmrecTBa, TOHMMAHWEM MATEMAaTHYECKOW HAyKW Kak cdephl YeI0BEUECKOU
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIsl Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MATEeMaTHYE€CKOW KYJIbTYpOH Kak CpelICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATENbCKON
NEATEIIbHOCTH,



6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArOMOJIY YU

FOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHUYECKUE 3HAHUS B HMHTEpecax CBOErO
3I0pPOBbsl, BEICHHSI  3J0POBOTO  oOpa3a JKM3HHU  (3J0pOBOE  IHUTAHHUE,
COQTAaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (uudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCHHU, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa Jpyroro 4ejaoBeka;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHNE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3a7ay
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/bl, IJIAaHUPOBAHHUS TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs1 OKPY)KAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIpHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) ajanranus K U3MEHAWINMMCSH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO E€SATEIbHOCTh, B TOM YHMCIIE
YMEHHUE YYUTHCS Yy JPYTHX JIOJEH, MproOpeTaTb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
dbopMyIUpoOBaTh WU, OHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYAIlMIO KaK BBI30OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PHUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble jlornyeckue aeicTBus:

e BBIABIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHUYECKHX
OOBEKTOB, TOHATHH, OTHOIIEHUH MEXAy MOHATHIMH, (OPMYIHPOBATH
OmpezeNieHUs]  MOHSATHM, YCTaHABIMBAThb CYHICCTBEHHBIH  MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMATh, (HOPMYTUPOBaTH U  NPeoOpa3OBbIBATh  CYXKACHUS:
yTBEPAUTENIbHbIE M OTPHIATENbHbIC, €IUHUYHBbIC, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, HaHHBIX, HAOJIOJEHUAX M YTBEPKICHUSX,
npemjiaraTh ~ KpUTEpUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;
paz0OupaTh 10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIIBHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaThdecknx (aKToB, BBICTpAWBaTh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BHIOUpATh HauboJee MOAXOJAUMI ¢ y4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/IbLCKHeE TeHCTBUA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
GbopMyITHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEIbHO YCTaHABJIMBATh HWCKOMOE U JaHHOe, (OpMHUPOBATH
TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
OKCMIEPUMEHT,  HEOOJBIIOE  WCCIEAOBaHHWE MO  YCTaHOBIICHHUIO
0COOCHHOCTEH MaTEMaTHYECKOr0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBENEHHOTO HAOIIOICHUS, WUCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIlECca, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(pOpPMALUU, JAaHHBIX,
HEOOXOIUMBIX JUISl peLLICHUs 3a/1a4H;

BBIOMpPATh, AHAJIM3WPOBATh, CHUCTEMATH3UPOBaTh M HWHTEPIPETHUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUS HHDOpPMALMM U WUTIOCTPUPOBATH
pemiaemble 3aJauyd CXeMaMM, JuarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBHUU C
YCIOBUSIMU U TETSIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pCHHsI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
XOJly peIleHus 3a/1a4yi, KOMMEHTHPOBATh MIOJyUYCHHBIN PE3yJIbTaT;

B X0J1¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1a4uu, BBICKa3bIBaTh UJICH, HAIICIICHHbBIC Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApY>KWBAaTh PAa3IMUUE U CXOJACTBO TMO3UITUH, B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWs  3a]add,  JIKCIIEPUMEHTa,
UCCIICIOBaHMsI,  TMPOEKTa,  CaMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlMU 1 0COOEHHOCTEN ayIMTOPHUH;
NMOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUIYyAIbHOW pabOThl TPH PEIMICHWH YYEOHBIX MaTEeMaTHYCCKUX
3anad;

NPUHUMATH 1€JIb COBMECTHOU JESATEIbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBAThCH,
0o0CcyX1aTh MpoIecC U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TIPynmoBbIX ¢opmax paboTel (oOCyxaeHus, OoOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBl U JPYTUE), BBITIOJHATH CBOK 4YacTb
paboOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMHU YWICHAMHA KOMaH]IbI,
OIICHMBATh KAYECTBO CBOETO BKJAJa B OONIMU MPOAYKT MO KPUTEPHSM,
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aITOPUTM PELICHMS 3aJaud (WA €ro
4acTh), BHIOMpATh CHOCOO pPELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJaJeTh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA TMpolecca Hu
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1a4H;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUIEHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENECTB, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YNbTAaTa JAEATEIBHOCTH MOCTABIECHHOW LEIU
U YCJIOBHSIM, OOBSCHSTh MPUUNHBI JOCTIKCHUS WU HEIOCTYDKCHUS I1EITH,
HAXOJIUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
IPEIMETHBIC PE3yJIbTATHI:

Yucna v BBIYMCICHUA

BbinonHsTh, codyeTass YCTHbIE M MNHUChbMEHHbIE NPUEMBI, apuMeTHUYecKue
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3HOOOpPa3HBIC
CIOCOOBI M MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexomuth OoT 0AHON (HOPMBI 3amKUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAJIbHBIE YHCIA.

OKpyTasTh YKCIIA.

BbINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HaYeHUH
YUCJIOBBIX BBIPAXKEHUN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYPaIbHBIMU
MTOKa3aTeIISIMH.

[IpumMeHsATh  TpPU3HAKK  JCIHUMOCTH,  PpAa3IOXKEHUE HAa  MHOXKUTEIU
HATypaJbHBIX YUCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3a7a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPOTOPIIMOHATHHOCTHIO BEIMYHUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pPE3yNbTAaThl PEIICHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpandeckue BbIPaKeHUS

Hcnonp3oBaTh anreOpandecKylo TEPMUHOJIOTHIO W CUMBOJIHKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuraa.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPRKEHUN MNpPHU 3aJlaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoinonHsATh  mpeoOpa3oBaHusi  LEJIOr0  BBIPAKEHHUS B MHOTOUJIECH
MIPUBEJCHUEM TIOJIOOHBIX CIaraeMbIX, PAaCKPHITHEM CKOOOK.

BrImonHATE yMHOXEHHE OJHOWICHa Ha MHOTOWIEH M MHOTOYICHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCyIecTBIATh PaA3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BHIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEINS, TPYNIUPOBKH  CJIaraeMbIX,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOKCHUS.

[TpumensaTs mpeobpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 33134
U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU MOKa3aTeIsIMU ISt
nmpeoOpa30BaHUs BBIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUSA C OJHOW NEPEMEHHOW, MPUMEHSSA IMpaBUia
Nepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCHIbBHOMY eMy. [IpoBepATs, sABIsETCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUHU JTUHEHHBIX YpaBHEHUM U UX
CHCTEM.

[TonOupaTe npuMepbl Map YUCEN, SABISIONIMXCS PEHICHUEM JUHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTU TpadUK JIHMHEHWHOTO ypaBHEHHUS C
JIBYMsI TIE€PEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pewmats cuctemsl IBYX JINHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHUI II0 YCJIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJyYEHHBIN pe3yJIbTaT.

DyHKIMHA

N300pakath Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
aNre0panyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTPOUTH rpapuKy JUHEUHBIX QyHKIUH. CTpOUTH rpa@uk GyHKIUH Y = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHWE, II€HA, KOJWYECTBO, CTOMMOCTB,
POU3BOJAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HHPOpPMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPapUKOB pEalbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydYarOmIMIICS TOJYYHUT CIETYIOIIHNE
NIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadajgbHBIE IPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
Yyucen JJIsl CPaBHEHMSI, OKPYTJICHUS U BBIUUCICHUN, N300paXkaTh JACHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOW MPSAMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAIPATHOTO KOPHS, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, MCIONB3Yys MPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBagpaTHbIE KOPHU, HCIIONIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATUYHBIX
npo0eit u creneneit yucna 10.

AnreOpandeckue BbIPaKeHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENEHH C LIEJIbIM MTOKA3aTEeNIEM.

BBINONHATE TOXECTBEHHbIE MPE0oOpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumensTh mpeobpa3oBaHus BEIPAKECHHM IS PEIICHUS PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nMHEHBIE, KBAaJpPAaTHBIC YPABHEHUS M PAlMOHAIBHBIE YPaBHEHMS,
CBOJIAIIIAECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMH.

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

[lepexoauTts OT cioBecHOW (OPMYIUPOBKH 3amadu K e€ anrebpandeckoi
MOJIEIM C IIOMONIBIO COCTABJICHUS YPABHEHUS WM CHUCTEMBI YypaBHEHHUI,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M NIOJIYYEHHBIN PE3YIIbTAT.

[IpyuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB I CpPAaBHEHUS, OLECHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauyueckyro WILIIOCTPAlMI0 MHOXECTBA pPEIICHUH HEpPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[ToHumaTh ¥ KCMONB30BATh (PYHKIIMOHAJILHBIE TOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHMsI), OMpPEICITh 3HAaUeHHE (YHKIUU IO 3HAYCHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = X, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CIICTYIOIIHE
NpEAMETHBIE PE3YIbTATHI:

Yucna v BBIYMCICHUA

CpaBHUBATH U YNIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BoInonHATh  apupMeTHYeCKue JEWCTBHS C palMOHAIBHBIMU YHCIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE MPHUEMBI, BBINOIHATh BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIAMHU.



HaxoauTe 3Ha4YeHUss CTENEHEW C LEJNbIMA TOKa3aTelsiMU M KOPHEH,
BBIYUCJIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyIJIIiTh JE€UCTBUTEIBHBIC YHWCIIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pemiate nuHENHBIE W KBagpaTHbIE YPAaBHEHUs, YPaBHEHMS, CBOJISIIMECS K
HUM, IpOCTENIINE APOOHO-PAIIMOHANIbHBIE YPABHEHHS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JABYMs NEPEMEHHBIMU M
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WIIA CUCTEMBI IByX YPABHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKux MpecTaBieHni (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUU PEIICHUS, €CIIM HMEET, TO CKOJIBKO, U
npouee).

Pemiate nuHelHbIE HEPAaBEHCTBAa, KBAaJpaTHbIE HEPABEHCTBA, M300pakaThb
pelLIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MTOMOUIBIO
CHMBOJIOB.

Pemare cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCIIOBOM NPSMOM, 3aIIMChIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPY PELICHUN PA3JIMYHBIX 3a1a4.

DOyHKIUU

Pacnio3naBath (yHKIIMM W3y4eHHBIX BHUAOB. [loKa3bIBaTh CXEMaTUYECKU

pacnojoXeHne Ha KOOPAMHATHOM IMIOCKOCTH rpa@uKoB PYHKIMHA BUOA: y = kx,
=kx+b y=kix,y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth M HM300pa)xaTh CXEeMAaTUYECKH TpauKu KBaApaTHUHBIX (YHKIIHH,
OITMCHIBATH CBOMCTBA KBaIPATHUHBIX (DYHKITUH 110 X Tpadukam.

Pacrio3naBath kBajpaTHUHYIO0 (QYHKIHIO 1O (hOpMyIie, MPUBOJUTH PUMEPHI
KBaJIPATUYHBIX (PYHKIIUN U3 PEATbHOM KU3HH, (PU3UKH, TCOMECTPHH.

YucJioBbIe MOCTEI0BATETLHOCTH H MPOTPeCcCUr

PacrioznaBath apu(METHYECKYI0 M TEOMETPHUYSCKYIO TIPOTPECCHH  IPH
pa3HBIX CIIOCO0aX 3a/IaHMUs.

BBITIONTHATE  BBIYKMCICHUS C  HCIOJBb30BaHWEM (GOpMya n-ro djieHa
apu(pMETHIECKON U TEOMETPHUYCCKON IPOTPECCUI, CYMMBI IMIEPBBIX N YJICHOB.

N300pakaTh WIEHBbI TOCIEIOBATEIBHOCTA TOYKAMH Ha KOOPJAMHATHON
TUTOCKOCTH.



Pemarp 3amaum, CBS3aHHBIE C YMCJIOBBIMHU IOCIIEOBATEILHOCTSAMH, B TOM
qHCIie 3a/1a4U U3 PEATbHOMN JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeIUHUCICHUS. ParnoHanbHbIe 75 1 bubmuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥ PaBHCHHS! H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKit. PyHiIH https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hits://m.cdsoo.rw/7f417af
) Yucna u BeruncneHus. CTENeHb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyrKupH. ucioBbie dyHKuHn ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 2
OBTOPCHHE H 0DODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
| Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bubmuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanorexka HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hits://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
o 1 1
> M 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
q 1 1
6 HCJIOBBIE ITOCIICIOBATCILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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




IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

IlousTue panuoOHaJIBHOI'0 4uciia

Apudmernveckue AeHCTBHS C
paMOHATEHBIMH YHCIIAMH

Apudmernveckne AeHCTBUS C
panroHaTbHBIMHU YUCIAMH

Apudmernueckue TeUCTBUS C
panroHaTFHBIMHU YUCIIAMH

Apudmernveckue AeHCTBUS C
paMOHATEHBIMH YHCIIAMH

Apudmernveckue AeHCTBUS C
panroHaTbHBIMU YUCIAMH

CpaBHeHue, ynopsaounBaHue
palOHAIBHBIX YKCE

CpaBHeHue, ynopsg0uMBaHue
PalMOHAIBHBIX YHCEI

CpaBHeHue, ynopsi0uMBaHue
panMoOHAIBHBIX YHCET

10

CreneHb ¢ HATypalbHBIM
MoKazareiem

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

11

Crenens ¢ HaTypajabHBIM
HoKa3arenem

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



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

12 Crenenb ¢ HaTypaJIbHBIM bubmmoreka [JOK
I10Ka3aTeyieM https://m.edsoo.ru/7f42154¢
13 Crenenb ¢ HaTypaJIbHBIM bu6nuoreka [IOK
oKa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATypalIbHBIM
nokaszaresem
15 Pemennie ocCHOBHBIX 3a/1a4 Ha JpoOH,
MIPOIICHTHI U3 PEabHON MPAKTHKH
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpoOH,
MPOIICHTHI U3 PEATbHOMN MPAKTHUKU
17 Penrenne oCHOBHBIX 3a/1a4 Ha IpOOH,
MIPOIICHTHI U3 PEabHON MPAKTHKH
18 Pemennie ocCHOBHBIX 3a/1a4 Ha JpoOH,
MPOIICHTHI U3 PEAIbHOMN MPAKTHUKU
19 [Tpu3HaKK OETUMOCTH, Pa3JIOKEHUS
HA MHOXKUTEJIM HATYPAIbHBIX YHCEIT
20 [Tpu3HaKH NETMMOCTH, Pa3I0KEHUS
Ha MHOXKUTEJIM HATYPAITBbHBIX YHCEIT
21 Peanbubie 3aBucumocTH. [psimas u
oOpaTHast MPOMOPIHOHATBHOCTH
2 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHast MPOMOPIHOHATBHOCTH
7 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH
24 Peanbubie 3aBucumocTt. [psimas u
oOpaTHast MPOMOPIHOHATBHOCTH
’5 KontponbHas padoTa mo teme

"PaninoHanpHbIE yncia



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

bubmunoreka LIOK

26 DyKBEHHEIC BEIDRIKCHILA https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 Dopmyisl
79 [Tepemennsbie. JlonycTumble 3HaUeHUS
MEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIpQ)XEHUI, paCKpBITHE CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MpHUBEICHNE OIOOHBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
31 BBIpQXEHUI, pacCKpBhITHE CKOOOK U bubmmorexa LHOK
https://m.edsoo.ru/7f41fd70
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPOKECHHH, PACKPBITHE CKOOOK 1
MPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPOKECHHH, PACKPBITHE CKOOOK 1
MpPUBEICHNE OIOOHBIX CIaraeMbIX
34 CBoiicTBa CTeNEHU C HATYpaIbHBIM bubmmoreka [JOK
I10Ka3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTeNEHU C HATYpaIbHBIM bu6nuoreka [IOK
IoKa3aTeyieM https://m.edsoo.ru/7f42154¢
16 CBolicTBa CTENEHU C HATYpPaJIbHBIM bubmmoreka [JOK
I10Ka3aTeyieM https://m.edsoo.ru/7f4218be
bubmunoreka LIOK
37 MuoroeHb! https://m.edsoo.ru/7142276e
38 MHorouneHsl Bubmmorexa [IOK

https://m.edsoo0.ru/71422930



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

39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE but6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8
A1 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubmunoreka LIOK
MHOTOWICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE Bbubmunoreka LIOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpALIEHHOTO bu6nuorexa [IOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a
44 dopMyIbl COKpPAIEHHOTO bubmmoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLEHHOTO Bu6muotexa [JOK
YMHOXKEHUSA https://m.edsoo.ru/7f424¢c12
46 @opMyIIbl COKpaALIEHHOTO bu6nuorexa [IOK
YMHOXEHUSA https://m.edsoo.ru/7f424fd2
47 dopMyIbl COKpPAIEHHOTO bubmmoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 PasnoxxeHre MHOro4ICcHOB Ha bubmunoreka LIOK
MHOXUTEIIN https://m.edsoo.ru/7f423312
49 Pasnoxxenne MHOro4j€HOB Ha bubnuoteka [JOK
MHOXUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTO4IEHOB Ha bubmoreka [{OK
MHOKHUTEIHN https://m.edsoo.ru/7f4239de
51 Paznoxxenrne MHOrO4wieHOB Ha
MHOXUTEIN
5 KontponbHas padoTa mo teme

"AnreOpanyeckue BbIpaxeHus"



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

VYpaBHeHue, IpaBuia

53 npeoOpa3oBaHus ypaBHECHHUS,
PaBHOCUJILHOCTb YpaBHEHUU
JIuHeliHOe ypaBHEHME C OHOMI
54 [IEPEMEHHOH, PEILIEHNE JTUHENHBIX
YpaBHEHUU
JIuneitHoe ypaBHEHHE C OJTHOU
55 [IEPEMEHHOH, PEILIEHNE JTUHENHBIX bubmmorexa LHOK
. https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuneitHoe ypaBHEHHE C OJTHOU
56 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHU
57 Pemenne 3aga4 ¢ moMoIb0 bubmunoreka LIOK
YpaBHEHUI https://m.edsoo.ru/7f42064¢
53 Pemenue 3a1a4 ¢ moMoIib0 bubnuoreka [JOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenne 3aga4 ¢ moMoIb0 bubnuoteka [JOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ MOMOIIBIO bubmunoreka LIOK
YpaBHEHUI https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bu6nuorexa [IOK
MIEPEMEHHBIMH | ero rpadux https://m.edsoo.ru/7{427¢32
6 JIuHetHoe ypaBHEHHE C ABYyMS bu6nuoreka [IOK
MepEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEUHBIX YPaBHEHHI bubmmoreka [JOK
C IByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHENHBIX YpaBHEHUI

C ABYMs IICPCMCHHBIMU



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

Cucrema 1ByX JTUHENHBIX YpaBHEHUI

65 C IByMS IEpEMEHHBIMU
66 Cucrema 1ByX JTUHENHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubnmorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubnmorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenue cucrem ypaBHEHHI
7 KonrponsHast pabora o Teme Bu6muotexa [JOK
"JIuHelHblEe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoit bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
Bu6muotexa [JOK
7 Hucrorbie mpoMesky Tt https://m.edsofm/7f4ldff2
75 Yucnosble IPOMEKYTKH
76 Paccrosinue MUG}K,I[Y ,I[BE/MH TOYKaMH
KOOPJIUHATHON IPSIMOM
77 PaccrosiHue Mexny 1ByMs TOUKaMH
KOOPJIMHATHOW MPsIMOM
73 IIpssMoyronbHas cucTeMa KOOpIAUHAT bu6nuorexa [IOK
Ha IUIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucteMa KOOpAUHAT bubmmoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK



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

bopmynamu

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

[Tpumeps! rpadukoB, 3aJaHHBIX

but6mmoreka [IOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 UYrenue rpauKoB peabHbIX Bu6muotexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpadKoB peaibHBIX
3aBUCUMOCTEN
bu6mmoreka [IOK
85 Honsmie dyricuun https://m.edsoo.ru/7f41ef06
86 I'paduk Gyaxmmm
. . bubmoreka [{OK
87 CroficTea Qynruii https://m.edsoo.ru/7f41f078
. . bubmoreka [{OK
88 CroficTea Qynruii https://m.edsoo.ru/7f41f1fe
. but6mmoreka [IOK
89 Jlumeiinas gynicuns https://m.edsoo.ru/7f427282
N but6mmoreka [IOK
20 Jlmmeiinas dynims https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TuHEHHON bu6nuoreka [IOK
byHKIIIHI https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
byHKIIH
93 I'padux pynkunm y =[x|
94 I'paduk pynkmum y =[x|
95 KonrponsHas pabora o Teme bu6nuorexa [IOK

"Koopaunats! u rpadpuku. Oynkmmum”

https://m.edsoo.ru/7f41£50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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

/ Beepoccuiickast mpoBepoYHast
paborta

HroroBas koHTpoNbHAs padoTa / bu6nuoreka [IOK
96 . 1
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX OHATUIN U
97 METOJOB Kypca 7 Kjacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX OHATUIN U
98 METOJOB Kypca 7 Kjacca, 00001IeHne 1 bubmorexa HOK
Hu P ’ B https://m.edsoo.ru/7f429{32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METOJIOB Kypca 7 Kiacca, 00001IeHme 1 bubmorexa HOK
I[u P ’ - https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
100 METOJIOB Kypca 7 Kiacca, 00001IeHme 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX OHATUIN U
101 METOJOB Kypca 7 Kjacca, 00001IeHne 1 bubmorexa [IOK
HV P ’ Hl https://m.edsoo.ru/7f42a27a
3HAHUU
[ToBTOpEHNE OCHOBHBIX OHATUIN U
102 METOJIOB Kypca 7 Kjacca, 00001IeHne 1 bubmorexa HOK
Hu P ’ B https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
Jlj;-)n Tewa ypoxa Bcero Konrpoakueie  Ipaxruecikue fa[:;?ennﬂ :gfibal;zz:fenbﬂme
padoTsI padoThI pecypen
1 KBanpaTHblil KOpeHb U3 UUCIIa 1 bubnmorera LHOK
https://m.edsoo.ru/7f42d452
bu6nuoreka [IOK
2 [TonaTue 06 UppaOHAIEHOM YHCIIE 1 hitps:/m.c dsogru 742803
3 JlecsiTUuHBIC TPUOTUKCHUS 1
HPPALMOHATIBHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKEHUS |
UppaLMOHATIbHBIX YHCET
JlelicTBUTENBHBIE YUCTIA 1
CpaBHeHME ACHCTBUTEIBHBIX YHCEI 1
CpaBHeHME IEUCTBUTEIbHBIX YHCEI 1
2 Apudmerndeckuil KBaJpaTHBIN |
KOpEHb
9 VYpaBHeHue Buaa X* = a 1
10 CaoiicTBa apumMeTnyecKux | bu6nuoreka [IOK
KBaJIpaTHBIX KOpHEU https://m.edsoo.ru/7f42d862
1 CaoiicTBa apupMETHICCKUX 1 bu6nuoreka [IOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[TpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEpIKAINX 1 buGnnorexa LIOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [TpeobpazoBaHUe YHCTOBBIX 1 bubmmoreka [JOK



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

BBIPAYKEHH, COIEPKALLUX
KBaJIpaTHbIC KOPHHU

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

[TpeobpazoBaHUe YHCTOBBIX

bu6mmoreka [IOK

14 BPIPDRCHIH, COMCPARAILIX https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[TpeobOpazoBaHme YUCTOBBIX

15 BBIPAYKEHHI, COJIEpIKAINX bubmmorexa LOK

https://m.edsoo.ru/7f42¢262

KBaJpaTHbIC KOPHU

16 CreneHsb c LIEJIBIM IT0Ka3aTeIeM bubmmorexa LOK

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

CrangapTHas 3alych YKCIA.
Pa3mMepnr 00bEKTOB OKPYIKAIOIIETO

17 Mupa (0T IEeMEHTapHbBIX YaCTHUIL 10 bu6nuoreka [IOK
KOCMHUYECKIX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOLIECCOB B
OKpY>KaloIlleM MHUpE

18 CBOMCTBa CTEIEHU C IEIbIM bubnuoteka [JOK
MOKa3aTeJIieM https://m.edsoo.ru/7f435648

19 CBoiicTBa CTENEHH C LIEJIBIM bubmoreka [{OK
MOKAa3aTeyieM https://m.edsoo.ru/7f435648

20 CBoiicTBa CTENEHH C LIEJIBIM bubnuoteka [JOK
MOKa3aTeJIieM https://m.edsoo.ru/7f435648

)1 CBOMCTBa CTEIEHU C IEIbIM bubnuoteka [JOK
MMOKAa3aTeyieM https://m.edsoo.ru/7f43599a

” CBolicTBa CTENEHH C LIEJIBIM bubmoreka [{OK
MOKAa3aTeyieM https://m.edsoo.ru/7f435ed6

23 KBanpathblil TpéxueH

24 KBanpaTHblii TpEXuiieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

25 Paznoxxenue kBagpaTHOTrO bubmmoreka [JOK
TpEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/742fd38
2 Paznoxxenue kBagpaTHOro bu6nuoreka [IOK
TPEXUIIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KontponbHas paboTa mo TeMam
27 "KBanparusie kopau. CTeneHu. bubmorexa [OK
T U p— https://m.edsoo.ru/7f42ec80
bu6nuoreka [IOK
28 Axrebparrieckas 1po0e https://m.edsocL>.Iru/7f43O382
JlonycTuMble 3HaYeHUS
29 MEPEMEHHBIX, BXOSIINX B
anre0panvecKrue BEIPAKCHHS
JlonycTuMeble 3HaUeHUS
30 MEPEMEHHBIX, BXOSIINX B
anre0panvecKrue BEIPAKCHHS
31 OCHOBHOE CBOMCTBO bubnuoteka [JOK
anredpanveckoi qpoou https://m.edsoo.ru/7f4308e6
. bu6nuoreka [IOK
32 Coxpamerne 1podeit https://m.edsocE.Iru/7f430a8a
. bubmmoreka [JOK
33 Coxpamerne 1podeit https://m.edsofru/7f430f44
. bubmmoreka [JOK
34 Coxpamerne 1podeit https://m.edsofru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmunoreka LIOK
U JeTieHue anredpanueckux apobeit https://m.edsoo.ru/7f43128c
36 CroxeHue, BBIYUTaHUE, YMHOKEHUE but6mmoreka [IOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢c0
37 CroxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
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

U JeTieHue anredpanueckux apobeit

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

CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHE

but6mmoreka [IOK

38
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanye BEIpAKEHUH,
39 cop e >II<)a uX anareo znqecxne bubmorexa HOK
Aepaat p https://m.edso0.ru/7f43259¢
npodu
[IpeoOpa3oBaHue BEIpAKECHUI,
40 cop e >II<)a uX anareo I;qucxne bubmorexa HOK
Feprart P https://m.edsoo.ru/7f432736
npodu
[IpeoOpa3oBaHue BEIpAKECHUI,
41 cop e xlc)a ux anred I:mqecxne bubmorexa OK
AeprRatt p https://m.edsoo.ru/7f432736
napobu
4 KontponbHas padoTa mo teme bu6nuoreka [IOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
but6mmoreka [IOK
43 Keazpatioe ypasHerue https://m.edsoo.ru/7f42eela
44 Hemonnoe kBagpaTHOE ypaBHEHHUE bubmorexa [OK
AP P https://m.edsoo.ru/7f42eela
45 Hemonnoe kBagpaTHOE ypaBHEHHUE bubmorexa [IOK
P yp https://m.edsoo.ru/7f42eela
46 @opMyita KOpHEH KBaIpPaTHOIO bu6nuorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyta KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42£316
43 dopmysa KOpHEN KBapaTHOTO Bu6muotexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
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

bubmunoreka LIOK

30 Teopema Buera https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIIMNXCA K bubmmoreka [JOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43c542
5) Pemenne ypaBHeHuUH, CBOAAIIMXCA K bu6bnuorexa [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme qpoGHO- bu6nuoreka [IOK
palMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimme qpobHO- bubmmoreka [JOK
palMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f432bbe
55 Penienue TeKCTOBBIX 3a/1a4 C bubnuoteka [JOK
IMOMOIIBIO KBaJPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f75¢
56 Pemienne TeKCTOBBIX 3a7a4 C bubmuoteka [JOK
MOMOIIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42£8f6
57 KonTponbHas pabota no teme bubmmoreka [JOK
"KBanparubie ypaBHeHUA" https://m.edsoo.ru/7f43012
JInHeliHOe ypaBHEHUE C IBYMs
58 MEPEMEHHBIMH, €T0 rpauk,
MIPUMEPHI PEIICHUS] YPAaBHEHUH B
LETBIX YUCIIaxX
JInHeliHOe ypaBHEHUE C IBYMs
59 NEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIax
JIuHetHoe ypaBHEHHE C ABYyMS
60 MEPEMEHHBIMH, €T0 rpaduK,

IIPUMEPBI PELICHUS YPAaBHEHUN B
LEJIBIX YUCIIaxX



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

61

Pemenue cucrem 1ByX JMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMHU

62

Pemenne cucreM AByX JIMHEHHBIX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

64

IIpuMepsl perieHus cucrteM
HEJIMHENHBIX YPAaBHEHUH C IBYMSI
[IEpEMEHHBIMU

65

IIpuMepsl perieHus cucrteM
HEJIMHEUHBIX YPABHEHUN C ABYyMS
[IEPEMEHHBIMU

66

['paduaeckas naTEpIIpETALIHS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

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

67

['paduaeckas naTEpIIpETALIHS
YPaBHEHHUS C ABYMs [IEPEMECHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Perrenyie TEKCTOBBIX 3a7a4 C
MMOMOIIBIO CUCTEM YPaBHEHUI

69

Pemenue TekCcTOBBIX 3a/1a4 €
MOMOUIBIO CUCTEM YPaBHEHUI

70

Perienne TeKCTOBBIX 3a7a4 €
IIOMOILBIO CUCTEM YPAaBHEHUI

71

UwucnoBbie HEPABEHCTBA U UX
CBOICTBa



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

YuciaoBbie HCPAaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 01HO NTepeMEHHOMN
74 JInHeliHbIE HEPABEHCTBA C OJTHOU bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42¢692
75 JIuneitHble HEPAaBEHCTBA C OJJTHOU Bu6muotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/742c840
76 JIuHeliHbIe HEpaBEHCTBA C OJJHOM
IIEPEMEHHON U UX pEeLICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOU MEPEMEHHON U MX PEUICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bu6nuoreka [IOK
OJIHOM MEPEMEHHON U UX PELIECHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
N3o0pakeHue pemeHus THHEHHOTO
80 HEPABEHCTBA U UX CHUCTEM Ha bubmorexa [IOK
P o . https://m.edsoo.ru/7f42c9¢4
YHCIIOBOM MPSMOi
N3o00paxeHune penieHus TMHEHHOTO
81 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
P o . https://m.edsoo.ru/7f42c9¢e4
YHCIIOBOM MPSMOi
KonrtponsHas pabora o Temam
82 "HepasenctBa. Cucrembl
ypaBHEHHUH"
but6mmoreka [IOK
83 [TonsiTue KITUH
Pyn https://m.edsoo.ru/7f433¢c12
’4 OO6nacTh onpeneneHus] © MHOXKECTBO bu6nuoreka [IOK

3HAaYeHUN QYHKIIUU

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



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
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85 CriocoOb1 3a1anust PyHKIUI
86 I'paduk Gyaxmmm
27 CaoiicTBa hyHKINHU, UX
oToOpakeHHe Ha rpaduke
28 UreHnue u moctpoeHue rpadukoB
byHKIMII
29 [Tpumepst rpadukoB GPyHKITNH,
OTPaXAIOIUX pearbHbIE MPOIECCH
DYHKIINH, ONMCHIBAIOIINE IIPSAMYIO U
90 063'1;; poIo H;]IlianLHpHe o bubmmorexa LIOK
PATHYIO TIPOTIopH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpapuKu
91 I'umep6ona
but6mmoreka [IOK
92 ['nnepbora https://m.edsoo.ru/7f4343¢e2
but6mmoreka [IOK
1" — v2
o3 padui dynKimn y =X https://m.edsoo.ru/7f434572
Oyukmuun y=x2, y=x3, y=VYx,y=
94 |x|'yli Z@Hicxoey emeHzle ’ Bubnmorexa [IOK
> 1P . P . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CUCTEM YPaBHEHHIA
[ToBTOpEHNE OCHOBHBIX OHATHUIN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
95 00001IeHNe 3HAHMIA / Bubnmorexa [IOK
t . https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepodHas
pabora
HroroBas koHTpOIBHAs paboTa /
96 Bcepoccuiickas npoBepouHas Bubmmorexa [IOK
P POBEp https://m.edsoo.ru/7f434eb4
pabora
97 [ToBTOpEHNE OCHOBHBIX OHATHUIN U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOJI0B KypcoB 7 U 8 KJIacCoB,
000011IeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX IOHATHI U

bu6mmoreka [IOK

1
o8 METOJI0B KypCOB 7 fl 8 knaccos, https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX OHATUI U
99 METOA0B KypcoB 7 1 8 Kj1accoB 1 bubmorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUI U
100 METOA0B KypcoB 7 1 8 K1accoB 1 bubmorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
101 METOA0B KypcoB 7 1 8 K1accoB 1 bubmorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
102 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 bubmorexa OK
/OB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUIT
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

PanuonansHBIC UKCIa,
HppAlMOHATBHBIE YHUCIA, KOHEYHBIC U
OECKOHEUYHBIC ACCATUYHBIC APOOH

MHOXECTBO JIeHCTBUTEIIHHBIX YHCE]T,
IefCTBUTENILHBIE YHCIIA KaK
OCCKOHEUYHBIC JIECATUYHBIC IpoOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MCKAY MHOKCCTBOM I[GﬁCTBHTﬁJIbHBIX
YHCesl 1 MHOXXECTBOM TOUEK
KOOPAUHATHOU MPSIMOi

CpaBHeHUE NeHCTBUTEIBHBIX YUCEIL,
apudmeTHuecKue ACUCTBHS C
JNEHCTBUTENLHBIMH YUCIIAMHU

[TpubnuxEHHOE 3HAUCHNE BETHUNHBI,
TOYHOCTb MPUOIMKEHUS

OkpyrieHue uncen

OxpyrieHnue yucen

[Ipukuaka 1 OlIEHKa Pe3yJbTaTOB
BEIYHCIICHUN

[Ipukuaka u olieHKa pe3yJbTaTOB
BEIYHCIICHUN

10

JInnelinoe ypaBHeHue. Pemienue

bubmunorex IIOK




YpaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM

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

JIuneitnoe ypaBHeHue. Pemenue

i YpaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM
KBanpatHoe ypaBHeHHE. Pemenne
12 ypaBIfeHHfI, C};pO,I[ﬂHlI/IXCH K buGnnorexa LIOK
KBAZpATHbIM https://m.edsoo.ru/7f43¢c542
KBangparnoe ypaBHeHue. Perenue
13 ypaBII{)eHHfI, cyfoz[ﬂmnxc;l K buGnnorexa LIOK
KBAZpATHbIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBagpaTHbie ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f43¢c3d0
[IpuMepsl perieHus ypaBHEHUN
16 TPEThEl U YETBEPTOM CTETICHEN
Pa3yIoKEHUEM HAa MHOXKHUTEIN
[IpuMepsl perieHus ypaBHEHUN
17 TPEThEN U YETBEPTOU CTENEHEN
pa3lioKEHUEM Ha MHOXKHUTEIIN
13 Pemenne npoOGHO-paIiiOHATBHBIX bu6bnuorexa [IOK
YPaBHEHHMU https://m.edso0.ru/7f43c9b6
19 Pemenne npo6GHO-paiMOHaIbHBIX bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcToBBIX 3a/1a4
anredpandeckuM MEeTO0M
21 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
22 Pemenye TeKCTOBBIX 3a71a4



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

anredpandeckuM MEeTOA0M

KoHnTponbHas pabota mo Teme

23 "VpaBHEHHUsI ¢ OIHOM epeMEHHON"
24 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUe ¢ IByMs IEPEMEHHBIMU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 CucremMa IByX JUHEUHBIX YpaBHCHUH
C ABYMsI IEPEMEHHBIMH U €€ pEeIICHUE
7 CucremMa IByX JUHEUHBIX YpaBHCHUH
C IByMs IEPEMEHHBIMH U €€ pelieHue
23 Cucrema ByX JIMHEHHBIX ypaBHEHUN
C ABYMsI IEPEMEHHBIMH U €€ pEeIICHUE
29 CucreMa IByX JUHEUHBIX YpaBHCHUN
C ABYMsI IEPEMEHHBIMH U €€ pEIICHUE
Pemenue cucreM B aBHECHHUI,
30 OJHO U3 KOTOPBIX nn}llixeggoe, a apyroe bubmorexa [IOK
N https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEeHU
Pemenne cucrem aB aBHCHUIA,
31 OJIHO U3 KOTOPBIX HH};{}(GI?;IISIOG, a 1pyroe bubmmorexa LIOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pewienne cucreM 1ByX YypaBHEHHH,
32 OJHO U3 KOTOPBIX JIMHENHOE, a APYroe
— BTOpPOH CTEIEHU
Pemenue cucrem AByX ypaBHEHHI,
33 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpPOH CTEIEHU
34 ['padpuaeckas maTEepIpeTaIIysL



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

CUCTEMBI YPAaBHEHUM C IBYMs
[EPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
areOpanyecKuM crocooom
16 Pemenye TeKCTOBBIX 3a1a4
anre0panvecKuM Crocooom
37 KonTtponsHas pabora o Teme
"Cucrembl ypaBHEHUN"
18 UYucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 HucnoBsle HEPaBEHCTBA U UX bubmmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JInneiiHble HEpAaBEHCTBA C OJJHOU Bu6muotexa [JOK
MIEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f43af08
41 JIuHeliHbIC HEPABEHCTBA C OJTHON bu6nuorexa [IOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
4 JIuHeliHbIe HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PEIICHUE
44 CucreMbl TUHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
45 CucreMbl TUHEMHBIX HEPABEHCTB C
OJHOI IEPEMEHHOM U X PELICHHE
46 KBanpaTHble HEpaBEHCTBA U UX Bu6muotexa [JOK
peleHune https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEHCTBA U MX bu6nuoreka [IOK

pelieHue

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



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHBIG HCPAaBCHCTBA U UX

bubmunoreka LIOK

48 pemeHne https://m.edsoo.ru/7f43b5a2
49 KBagpaTHbie HEpaBeHCTBA U UX
perieHue
50 KBanparHble HepaBeHCTBA U HX
pelieHue
I'papuueckas naTEpIpeTan s
51 HIe)pg)BeHCTB u CHCTSMI;ep;IBeHCTB c bubmorexa [IOK
https://m.edsoo.ru/7f43b098
JIBYMsI IEpEMEHHBIMU
I'paduueckas nuHTEpHIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KoHnTtponbHas paborta mo Teme
"HepaBenctBa"
54 KBanparuunas ¢pyHkius, e€ rpaduk u bubmmoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pynkuus, e€ rpaduk u Bu6muotexa [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBaaparnunas pyukius, e€ rpaduk u bu6nuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOPAUHATHI BEPIIMHBI bubmmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapaboia, KOOpAMHATHI BEPUTUHBI bu6nuoreka [IOK
napaboJibl, 0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpAUHATHI BEPIIUHBI bu6nuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHBI bubmmoreka [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

https://m.edsoo.ru/7f43a3le



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapaboia, KOOpAMHATHI BEPUTUHBI

bubmunoreka LIOK

ol napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
6 [Tapabona, KOOpIMHATHI BEPIINHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
63 I'padpuku dynakmowmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y =kx, y =kx +
b, 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'paduku dynaxowmii: 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=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabota no teme bubmmoreka [JOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 IlonsaTue yncioBoi bubmunoreka LIOK
MOCJIEI0OBATEIILHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue nociae10BaTeIbHOCTH
71 PEKyppeHTHOHN (HOpMYIIOi 1 Bubnmorexa [IOK
. https://m.edsoo.ru/7f43ebda
¢dopmyoii n-ro uieHa
7 Apudmerndeckas 1 TeOMETpUICCKas bu6nuoreka [IOK
MPOrPECCUU https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas 1 reoMeTpuIecKas Bu6muotexa [JOK
MPOrPECCUU https://m.edsoo.ru/7f43f3b4
74 @opmyJibl N-rO WieHa bubnmoreka [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuQMEeTHUECKON 1 TEOMETPHUECKOMN
IIPOrpeCcCUil, CYMMBI IIEPBBIX N
YJICHOB

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

75

DopMyIbl N-TO YIEHA
apuQMEeTHIECKON 1 TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

Bbubmunoreka LIOK
https://m.edsoo.ru/7f43ef2¢c

76

DopMyIbl N-TO YIECHA
apuQMEeTHIECKON 1 TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

®opmyJibl N-TO WiIeHa
apuQMEeTHIECKON 1 TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7143{72¢

78

®opmyJibl N-TO WiIeHa
apupMETUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

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

79

N300pakeHne 4IeHOB
apupMeTUIECKON U TEOMETPUUECKON
IIPOrpeCCUi TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

80

N300pakeHue 4IeHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHUil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHBII U YKCIOHESHIINATIbHEIN
pocTt



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

Cl10KHbBIE POLIEHTHI

bubmunoreka LIOK
https://m.edsoo.ru/7f43fe0e

83

Cl0KHbI€ POLIEHTHI

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KoHnTtponbHast paborta mo Teme
"YycoBbIE IOCIEA0BATEILHOCTH "

bubmunoreka LIOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 0600IIeHNE U
CHCTEMAaTH3alus 3HaHUH. 3aIuch,
CpaBHEHUE, JCHUCTBUS C
JICUCTBUTEIILHBIMHU YUCIIAMHU,
YUCJIOBas mpsiMast

86

[ToBTOpeHue, 0600IICHNE U
cuctemaTusanus 3HaHui. [IpoueHTsl,
OTHOIIICHHUSI, TPOTIOPITAN

87

[ToBTOpEeHue, 0600MIIEeHNE U
CHUCTeMaTU3alKsl 3HAHUM.
Oxpyrienue, npuOImKeHue, OleHKa

88

[ToBTOpEeHmE, 0000IICHNE 1
cucTeMaru3anus 3Hanuil. Pemenue
TEKCTOBBIX 3371a4 apUPMETHICCKUM
CII0COOOM

but6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHmE, 0000IICHNE 1
cucTeMatusanys 3HaHui. Pemenune
TEKCTOBBIX 33714 apU(PMETUYECKIM
CII0COOOM

but6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHHE, 0600IICHNE U
cucTeMarusanys 3HaHui. Pemenune
TEKCTOBBIX 33J1a4 apUPMETUICCKUM
CII0COOOM

but6mmoreka [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEeHue, 0600MIIEeHNE U
CHUCTEMAaTU3aIs 3HAaHUH.

Bbubmunoreka LIOK

o1 [IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f4441ca
BBIPQXECHH, TOMYCTHUMbIE 3HAYCHHUSI
[ToBTOpEeHue, 0600IIEeHNE U

9 CHUCTeMaTH3aIvsl 3HaHHH. bubmuoreka [{OK
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f444364
BBIPQXECHH, TOMYCTHUMbIE 3HAYCHHUSI
[ToBTOpeHnue, 0600IIEeHNE U

93 CHUCTeMaTH3aIvsl 3HaHHH. bubmoreka [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444612
BBIPXECHH, JOMMYCTHUMbIE 3HAYCHHUSI
[ToBTOpEeHue, 0600IIeHNE U

94 CHUCTEMAaTHU3aLIMS 3HAHUH. bubmuotexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHH, TOMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHNE U

95 cucremaTusauus 3HaHui. OyHKIWK: bu6nuoreka [IOK
IIOCTPOEHUE, CBOMCTBA NU3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpEeHME, 0000IICHNE U
cucremaTusauus 3HaHui. OyHKIWK: bu6nuoreka [IOK

96 .
IIOCTPOCHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUI
[ToBTOpEHHE, 0600IICHNE U

97 cuctemMaTu3anus 3HaHui. OyHKIWU: bubmuoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUI

98 [ToBTOpEHHE, 0600IICHNE U bu6mmoreka [IOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHui. OyHKIWK:
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX

byHKIMMA

https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHue, 0600IIEeHNE U
crucTeMaTu3alrs 3HaHU.
I'paduueckoe penienre ypaBHeHUH U
UX CUCTEM

Bbubmunoreka LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHue, 0600MIIEeHNE U
cucTeMaTu3alurs 3HaHU.
I'paduueckoe penienre ypaBHeHUH U
UX CUCTEM

101

HroroBast koHTpoIbHAs paboTa

102

O00011eHNE U CUCTEMATU3ALMS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU IPOI'PAMMBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucia ¥ BEIYUCICHUSA

1.1

BI)II'IOJ'IHHTB, coycras YCTHBIC n IIMUCBbMCHHBIC HpI/IéMBI,

apupMeTHIeCKue IeHCTBUS C pallHOHAILHBIMU YUCIIaMHU

1.2

HaXOI[I/ITB 3HAQUYCHUA YUCIIOBBIX BI:Ipa)KeHHﬁ, MNPUMCHATH
Pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHUNU TPOOHBIX

BBIpQXEHUH, collepKalluX OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH

1.3

[lepexoguts OT oOmHOM (QoOpMBI 3amUcH 4YHCEd K JApYrou
(mpeobpa3oBBIBaTh  JECCATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOb)

1.4

CpaBHUBaTh U YIOPSAI0YNBATH PAllMOHAIBHbBIE YHCIIA

1.5

OxpyrisTh uncia

1.6

BBINONHATE NPUKHUAKY U OLICHKY pPE3yJIbTaTa BBIYUCICHUN, OLEHKY
3HAYEHUM YUCIOBBIX BBIPAKECHUH. BBINOIHATH JEUCTBUS  CO

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKa3aTCIISIMU

1.7

HpI/IMGH}ITB NpU3HAKHU ACIIUMOCTH, Pa3JIO)KCHUC HAa MHOXUTCIA

HATypaJIbHBIX YHUCEl

1.8

Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIE  3aJa4yd, CBA3aHHBIE C
OTHOILIEHUEM BEJIINYMH, MIPONOPLUUOHAIBHOCTBIO BEIINYMH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3YJNbTaThl pPEIICHUsA 3aJad ¢
y4€TOM OTpaHUYCHUH, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

Hcnonb3oBaTh  anreOpanvecKkyrd TEPMUHOJOTHIO U CHMBOJHKY,

MPUMEHSTH €€ B MPOIIecCe OCBOSHHS YIeOHOTO MaTepuasia




2.2

Haxonute 3HadueHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

S3HAYCHHUAX MMEPEMEHHBIX

23

BommonuATe 1peoOpazoBaHUs IEJIOTO  BBIPAKEHHS] B  MHOTOWIEH

MIPUBECHUEM TOJJOOHBIX CJIaraeMbIX, PACKPbITHEM CKOOOK

24

BbInonHATE YMHOKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJIEH, TPUMEHATh (OopMysbl KBaJpaTa CyMMbl W KBajpara

pa3HoCTH

2.5

OCyH_IGCTBJIHTB PA3JI0KCHUEC MHOT'OYJICHOB HA MHOKUTCIIU C TIOMOIIBIO
BBIHECEHUS 33 CKOOKU O6I.H€l"0 MHOXUTCJIA, TPYIIIIUPOBKU ClIaracMbIX,

npUMEHEHHS (HOPMYIT COKPAIIEHHOTO YMHOXKECHHUS

2.6

[TpumensaTh peoOpa3oBaHKsI MHOTOYICHOB ISl PELICHUS Pa3IMYHbIX

3aaa4 U3 MaTeéMaTuKH, CMEXHBIX ITPEAMCTOB, 13 peanLHoﬁ IMPAKTHUKN

2.7

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU I10KA3aTEISIMU

IUIs IpeoOpa30BaHUsI BhIpaKEHU N

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate nuHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSA
npaBujia nI€pexoa OT UCXOAHOI'O0 YpaBHCHUS K PABHOCUIIBHOMY CMY.

[IpoBepsTh, SABISIETCA JU YUCIO KOPHEM ypaBHEHUS

3.2

[IpumensTh rpaduueckue METOAbl MPH  PEIICHUU JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

[TonGupath npuUMephl ap YUCEN, SABISIOMUXCS PEIICHUEM JTUHEHHOTO

YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

34

CTtpouTth B KOOpAMHATHOM TIOCKOCTH IpaduK JTMHEHHOTO ypaBHEHUS C
IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpaduKOM, MPUBOAUTH MPUMEPHI

peLIeHus ypaBHEHUS

3.5

Pemrate cuctemsl 1ByX JUHEHHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU,

B TOM YHCJIE TpapuIecKu

3.6

CocTtaBisaTh M pemaTh JUHEHHOE YpaBHEHHE WU CUCTEMY JIMHEHWHBIX
ypaBHeHI/II\/'I IO yCJIOBHUIO 3aa4u, UHTCPIIPECTUPOBATL B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥ MOJY4YEeHHbIN pe3yibTar

Koopaunats! u rpadpuku. yHkimm

4.1

N3o0pakaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM KOOpJAWHATaM, JIy4YH, OTPC3KH, HHTCPBAJIbI, 3allUChIBATH

YHCIIOBbIE TPOMEKYTKH Ha aNredpanvdeckoM si3bIKe




4.2

Ormeuatrs B KOOpﬂHHaTHOﬁ IINIOCKOCTH TOYKHM II0 3aJaHHBIM

KOOpJIMHATAM

43

Crpouth rpaduku auHEHHBIX QyHKIHH. CTpouTh rpaduk QyHKIIUN Y

= x|

44

OnwuceiBaTh ¢ MOMOIIBIO (YHKIUN HM3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHUE, LEHY, KOJIHUYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM paboThI

4.5

HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHUIO € apryMeHTa

4.6

[Monumare rpaduueckuii crmoco® TMpencTaBICHUS U aHAIW3a
uHpOpMAIMY, H3BJICKATh M WHTEPIPETUPOBATh WHQPOPMAIHIO U3

rpaMKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Yucna ¥ BEIUMCIIEHUS

1.1

Hcmons30BaTh Ha4dYaJIbHBIC MMpCaACTaBJICHUA 0 MHOKECTBE
HeﬁCTBHTeHBHLIX YUCCIl OJi1 CpaBHCHHA, OKPYIJICHHUA U BBI‘IPICJ'IGHPIﬁ,
H306pa)I(aTB l[GfICTBHTGJIBHHG qyucila TOYKaMHU Ha KOOpI[HHﬁTHOﬁ

NpAMOi

1.2

[IpumensTh moOHATHE apU(METUYECKOro  KBaJpaTHOTO  KOPHS,
HAaXOJOUTh KBaJpaTHbIE KOPHHU, HWCIONB3yS TIPH HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIOJIHATH MpeoOpa3oBaHUs BRIPAXKEHUN, COAEPKAIINX

KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp30oBaTh 3amucd  OONBIIMX M MallbIX YHCEII C IIOMOIIBIO

JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHSTHE CTENEHU C LENbIM IOKAa3aTesieM, BBIIOIHATh
peoOpa3oBaHUs BBIPAKEHUHM, COAEPKAIIUX CTENEHHM C LENbIM

IIOKa3aTcjiIcM

2.2

BBIMONHATE ~ TOXAECTBEHHbIE  MPEOOpa30BaHMA  PalMOHAIBHBIX

BBIPQXKCHHII HAa OCHOBE MpaBWUJ ACHCTBUU HaJ MHOTOWICHAMHU U




anredpanvdecKuMu IpoosMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIN

24

[TpumensaTh NpeoOpa3zoBaHUsl BBIPAKEHHUHM Uil PEIICHUS Pa3IMYHBIX

3aaa4 U3 MaTeéMaTuKH, CMEXHBIX ITPEAMCTOB, 13 peanLHoﬁ IMPAKTHUKHN

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U pallOHAIbHbIE
YpaBHEHUS, CBOJISIIMECS K HUM, CUCTEMBbI JIByX YpPaBHEHHUU C JBYyMS

NEPEMEHHBIMU

3.2

IIpoBoauTh mpoOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHH, B TOM 4HuClIe C IPUMEHEHHEM TIpapuuecKux
npeacTaBiIeHuid (yCTaHaBIMBaTh, UMEET JH YpaBHEHHE WJIM CHUCTEMa

YpaBHEHUI peIlIeHus1, €ClIi UMEET, TO CKOJIbKO, U IIpOYee)

33

[lepexomute OT cnoBecHOM  (OpMYIUpPOBKHM 3amadyd K e€
aﬂre6paﬂqecxoi/’1 MOZACIN C NOMOIIBIO COCTABJICHUSA YPABHCHHA WA
CUCTEMbl yYpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBHHM C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pPe3yJIbTar

34

HpI/IMeH}ITB CBOMCTBA YHCIIOBBIX HCPABCHCTB IJId CpaBHCHUA, OLICHKH,
pelarh JUHEHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U MX CUCTEMBI,
naBaTh  rpaduyuecKkyr0  WUIIOCTPAlMI0O  MHOXECTBA  PEIICHUM

HCPaBCHCTBA, CUCTEMBI HCPAaBCHCTB

OyHKIUU

4.1

[lonumarh ¥ HCMONB30BaTh (QYHKIMOHAIBHBIE TMOHSATUS M SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHsI), OMPEACIATh 3HAUYCHUE
(GYHKIIMM 1O 3HAUYEHUIO apryMEHTa, OINpEAeNsaTh CBOICTBA (YHKIUU

o e€ rpaduky

4.2

CtpouTh rpaduKy dIeMEHTapHBIX QYHKIIUN BHIA:
y=k/x

k/x

, ¥ =Xy = X%y = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (DYHKIMH IO €€

rpaduxy




9 KIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 001Iero 00pa30BaHUs

1

Yucna ¥ BEIUUCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAIIBHBIE U HMPpAIMOHAIbHBIE

qucjia

1.2

BoimonHATe apudmeTHueckue IeHCTBUS C pallMOHAIbHBIMUA YUCIIaMU,
coyeTasl YCTHbIE M MUCHbMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

Haxonute 3HaueHusi cteneHeld ¢ LENbIMU TOKAa3aTelIsIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHUS YHUCJIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrisTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITh MIPUKUIIKY pe3yabTaTa

BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

VYpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate  MHENMHBIE M KBaApaTHbIE YpPaBHEHMS, YPaBHEHUS,

CBOJAIIUECS K HUM, IIPOCTEHIIINE TPOOHO-pAllMOHANIbHBIE YPaBHEHHUSI

2.2

Pemrate cucteMsl IByX JIMHEHWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI [IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISACTCS

JIMHEHHBIM

23

Pemate TekcTOBBIE 337ayM aNreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUSI ypPaBHEHUS WIIM CHCTEMBl JBYX YPaBHCHHH C JIBYMS

NEPEMEHHBIMU

24

[IpoBoauTh mpocTeWilIMEe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM
yYpaBHEHHMH, B TOM 4YHCIE C MpPUMEHEHHEM TIpaduyecKux
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE UITU

CUCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemratp  nuHENHBIE  HEpPaBEHCTBA, KBAJApPATHBICE  HEPABEHCTBA,
M300pakaTh pEIICHHE HEPABCHCTB HA YHCIIOBOW MPSMOM, 3alHCHIBAThH

peICHUC C TOMOIIIBIO CUMBOJIOB

2.6

Pemarr, cucTeMbl JIMHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,

BKJIFOHAOMME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)KaTB PCIICHUC




CUCTCMbI HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ, 3aIlIUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcmonns30BaTh HCPAaBCHCTBA NPpU PCIICHUHU Pa3JIMYHBIX 3aaa4

OyHKIUU

3.1

PacniosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3kiBaTh
CXEMaTHYECKH PACIIOIOKEHUE Ha KOOPAMHATHOM TUIOCKOCTH IpaduKOB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTHU OT

3Ha4eHU K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKLUI

3.2

IlokaspiBaTh CXEMAaTUYECKH PpACIOJIOKEHHE Ha  KOOPAMHATHOM
IUIOCKOCTU TpadukoB GyHKUUN Buaa y = VX, y = |X| U OmMUCHIBATh

cBoiicTBa (pyHKITUH

3.3

Ctpoutb u H300paxkaTh CXeMaTH4YeCKH TIpaduKd KBaJIpaTUYHBIX
(GyHKIMH, ONUCBHIBATH CBOWCTBA KBAJAPAaTHUHBIX (YHKIHMHA MO UX

rpadukam

34

Pacnio3naBath KBaJapaTW4Hyr0 (YHKIHIO 1O ¢GopMmyle, MPUBOIAUTH
MpUMephl KBAaApAaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,

reoMeTpuu

Apudmerndeckas 1 reOMeTpUIecKas Iporpeccuu

4.1

Pacrnio3HaBath apupMeTHYECKyl0 U F€OMETPUUECKYIO IPOTPECCHH MPH

Pa3HBIX CIIOCcO0ax 3aJaHus

4.2

BBINONHATE BBIYMCIEHUS C HUCMOJNb30BaHUEM (GOPMYN #-TO YJIEHA
apu(METHYECKOW U T€OMETPUYECKON NMPOrpeccHii, CyMMBbI HEpPBbIX N

YJICHOB

4.3

I/I306pa>1<aTL YICHBI MMOCICAOBATCIBHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrate 3aJa4yu, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICAOBATCIBHOCTIAMU, B
TOM 4YHCIC 3aJa4u U3 peaﬂbHOﬁ KHU3HU (C HCIIOJIB30BaHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
1 Yucna u BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE W JICCSITHYHBIC, MEPEXO0Jl OT OJHOW (HOPMBI 3aMUCH
1.1 npobeit xk apyroi. [loHsTHE palMOHAIBHOTO YHCIA, 3allCh, CPaBHEHME,
YIOPSAOYMBAHUE PAl[MOHATIBHBIX YHCE
1o Apudmerndeckue NEWCTBHUS ¢ PAllMOHATILHBIMU YHClIaMU. PerieHue 3a1ad u3
' peabHOM MPAKTHKHU HA YacTH, HA IPOOH
13 CremeHb C HaTypaJbHBIM TIIOKa3aTellieM: OIpeleieHre, IpeoOpazoBaHue
' BBIpQXXCHHI Ha OCHOBE OIpeeNieHus, 3aUCh OOJBIINX YUCEI
14 [IporieHThI, 3amuch MPOILEHTOB B BHUAE ApoOW U ApoOU B BHUJE MPOICHTOB.
' Tpu ocHOBHBIE 33/1a4U Ha MPOLIEHTHI, pellIeHUE 3a7a4 U3 PeabHOM MPaKTUKU
Ls [IpumeHeHre TPU3HAKOB  JEJIUMOCTH, DPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJbHBIX YHCET
L6 PeanpHble  3aBHCHMMOCTH, B TOM 4YHCIeé TpsMas W  oOparHas
' POMOPLHUOHATIBHOCTH
2 Anrebpanyeckue BhIpaXeHUs
1 [lepemeHnHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MepeMeHHOM. [lomycTumeble
' 3HAYCHUS IEPEMEHHBIX
25 [IpencraBieHne 3aBUCMMOCTH MEXIy BeIMYMHAMU B BUIE (HOPMYIIbL
' Brruncnenus o popmynam
53 [IpeoOpazoBanne  OyKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  paBHbBIC
' BBIPAXECHUS
2.4 CBolicTBa CTENEHH C HATYpAJIbHBIM MOKa3aTeIeM
5 OpnHowienbl U1 MHOroujeHbl. CteneHb MHOrowieHa. Clio)keHue, BhIUUTaHuE,
' YMHO>KEHHE MHOTOYJICHOB
26 ®opMyIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJApaT CYMMbI U KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaapaToB. Pa3iokeHne MHOTOWIEHOB HA MHOXKHUTEIU
3 VYpaBHeHUs




VYpaBHEeHHE, KOpPEHb YypaBHEHHs, NpaBuwiIa MpeoOpa3oBaHUs YypaBHEHHS,

> PaBHOCUJILHOCTh YPaBHEHUI
32 JluHeitHoe ypaBHEHME C OJIHOW NEPEMEHHOM, YHMCJIO KOpPHEW JIMHEHHOIO
' YpaBHEHUs, PEILICHNE JINHEUHBIX YPaBHEHUU
33 CocraBieHne ypaBHEHUN 110 YCJIOBUIO 3a/1aud. PelleHne TEKCTOBBIX 3a4ay C
' MOMOUIBIO YPABHEHHI
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHMH C ABYMs IepeMeHHbIMHU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunats! u rpaduku. OyHKINH
4.1 KoopaunaTa Touku Ha npsmMoi
42 Yucnossle IPOMEKYTKU. PaccTossHue MeXy ABYMs TOYKaMU KOOPIMHATHON
' PAMOM
n [IpssmoyrospHas cuctema koopawHaT, ocu Ox u (Oy. AGciucca U OpaAMHATA
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaaMu. UTeHHe TpaduKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoiicTBa QyHKIHIA
4.6 Jlunetinas pynkuus, e€ rpaduk. ['padux yHKIumn y = [X|
47 I'paduueckoe perieHne JHMHEWHBIX YpPAaBHEHMH M CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHUA
1 Uucna v BBIYUCIECHUS
. KBagparueiii kopeHb u3 uucna. [loHsTHe 00 UWppaMOHATLHOM YHCIE.
' JlecaTUUHBIE TPUOIMKESHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpHEHM M HUX MpPUMEHEHHE K
1.2 peoOpa30BaHMIO YHCIOBBIX BBIPAKEHUW W BBIYHCICHUIM. J|eiCTBUTEIIbHBIC
qucia
1.3 Crenens ¢ 1enbpIM IoKaszareneM U e€ cBoiictsa. CTaHgapTHas 3alluch Yucia




2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéXxuiieH, pa3aoKEeHUE KBaPaTHOTO TPEXUIEHA HA MHOKUTENIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeIeHUE anreOpandeckux apooei
2.4 ParmonanbHble BRIpakeHUs U UX TpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagparnoe ypaBHeHme, ¢opMmyia KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
32 Pemenue ypaBHeHM, CBOASAILNUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Ipocreiiume ApoOHO-palMOHATIbHbBIE YPAaBHEHHS
I'paduueckas uHTEpHpeTalds YPAaBHEHUN C JBYMs MEPEMEHHBIMH M CHCTEM
3.4 JIMHEMHBIX YpaBHEHHH C ABYyMd IMepeMeHHbIMU. [IpuMepsl pemieHus cucteM
HEJIMHEUHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aau anreOpandeckuM crocooom
3.6 UucnoBble HEPABEHCTBA M X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHON TEPEMEHHOMN
3.10 CucreMbl TUMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
4 OyHKIUU
il [Tonsatue ¢ynkuun. OOnacTe oONpeAeNeHUS M MHOXKECTBO 3HAYCHHM
. ¢dbyakuun. CriocoObI 3amanus QyHKITHI
4.2 I'paduk pyakuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITHN, OTPAXKAIOIMIUX PEeATbHBIE TTPOIIECCHI
44 OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M O0OpaTHYIO MpPOIMOpPLHUOHAIbHbIE
. 3aBUCUMOCTH, UX IrpaduKu
4.5 OyHKUU y =x?% y = x?
4.6 Oynknuu y = [x, y = |x]|
4.7 I'paduaeckoe perneHue ypaBHEHHIH U CUCTEM YpaBHCHHMA

9 KIIACC




Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS
. ParonanbHble yucna, UppalUoOHATbHBIE YHCIIA, KOHEYHbIE M OECKOHEUHBIE
' JIECATUYHBIE POOH
MHO0KeCTBO ACHCTBUTEIBHBIX YHCET, ICHCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIC
1o JecsITHUHbIe ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM
' JEHCTBUTENBHBIX YHCEN U KOOPAUHATHOHN NpsAMoil. CpaBHEHME 1EHCTBUTENIBHBIX
qucen
1.3 Apudmerndeckue AUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npuOiamkeHus, oleHKu. PasmMepsl 00BEKTOB OKPYXKAIOIIET0 MHUPA,
14 JUTUTETTLHOCTh TPOIIECCOB B OKpyXkaromiem wmupe. [IpubmmkéHHoe 3HaYeHHE
' BEJIMUMHBI, TOYHOCTh NpuOImkenus. Oxpyriaenue yucen. [Ipukuaka u oneHka
Pe3yAbTAaTOB BHIUUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUSI C OJTHOW MEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOSIIMXCS K KBaAPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUM TpeTbed U
. YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH
2.6 CucreMbl ypaBHEHU I
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMS TIEPEMEHHBIMU
20 Pemenue cucrem AByX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpHIpETALIUS CUCTEMBl YPAaBHEHUH C IBYMs IEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 3a/1a4 alreOpandeckuM Criocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penienne nuHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBa
5 16 ['padmyeckass uHTeprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS

MEPCMCHHBIMU




DOyHKIMHU

KBagpatuunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabGoma, KOOpaWHATHI

> BEPIITMHBI TapadoJIbl, OCb CHMMETPHH MapadOJIbI

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

33 I'paduku bynkmuit y=k/x, y = x* u X cBOMCTBa

34 I'padpuku GyHKIMi , 1 UX CBOMCTBA
4 UucnoBble MOCIIEI0BATETLHOCTH

41 Omnpenenenue u cnocoObl 3aJaHUsl YUCIOBBIX MOCIEI0BATENbHOCTEH. 3aiaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyor u popmyIioi n-ro dieHa

42 Apudmernueckass mporpeccus. Dopmynbl xn-ro  uieHa apuPpMeETHISCKOIM
' MPOTPECCUU, CYMMBbI NIEPBBIX 7 YWICHOB

43 I'eomerpuueckass mporpeccus. DopMmyibl #n-r0  WIEHa T'€OMETPUYECKON
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

14 N3o00pakeHre 4WICHOB apU(PMETHUYECKOM M TEOMETPUYECKON Mporpeccuit
' TOYKAMHU Ha KOOPJAMHATHOW MIIOCKOCTHU. JIMHEHHBINA U 3KCITOHEHIIUAIbHBIA POCT

4.5 C10KHbBI€ TPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0uiero oopaszoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaluy HaJ MHOXECTBAMU;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHITh UX IpPU PEIICHUU
3aJla4; YMEHHE HCIOIb30BaTh IpayuuecKoe MpeICTaBICHIHE MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7a4

U3 APYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUAMMU: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTelIbCTBO; YMEHUE PpACIIO3HABaTb HWCTUHHBIE M JIOXKHBIE
BBICKA3bIBAaHUSA, INPUBOJUTH IPUMEPHI U KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPUIAHUA BBICKA3bIBaHUH

YMeHue onepupoBarh MOHATUSAMU: HATYpPAIBbHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCET, NPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO0, MOAYJb 4YHcia, OOBIKHOBEHHAs Apo0b H
JecATu4Has ApoOb, CTAHJAPTHBIA BUJ UYHUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE YHCIO, apu(PMETHYEeCKUH KBAJApPATHBI KOPEHB;
YMEHHME  BBINOJHATH  JEUCTBUSA C  4YHMCIAMH, CpPaBHHBATb H
YHOpAZOYMBATh YHCIIA, IPEACTABIATh 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKDYIJIATh YHUCIA; yYMEHHE JAeNaTh INPUKHUIKY U OLEHKY

pe3yJibTata BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHBII KOpEHb, MHOTOYIEH, ajiredpanyeckas
IpoOb, TOXXAECTBO,; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHH
OosibllIe E€IMHUIBI; YMEHHME BBIIOJIHATh PACYETHI IO (OpMynaMm,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAKXCHUHN C KOPHAMM, PA3JIOKCHHE MHOTOYJICHA Ha MHOXKUTEIH, B
TOM 4YHCJIE€ C HCIOJNb30BaHUEM (OPMYIT Pa3HOCTH KBaJpaToB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C




OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pellaTh JUHEHWHBIE W KBAJpPATHBIC YPABHEHUS,
IpOOHO-pallMOHANILHEIE YPABHEHHSI C OJHOW MEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEHHBIX YPaBHEHUM, JTMHEHWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJE NPU PELIECHUHN 3334 U3 IPYruX MpPeaMETOB
W TPAKTUYECKUX 3aJa4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
NpSIMYI0O ¥ KOOPIUHATHYIO IUIOCKOCTh JJISi HU300pa)K€HUsS pelieHuit

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GyHKUUA, Tpauk QyHKIUH, HYIH
byHKIMH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMsl, yObIBaHUS, HaWOOJbIIEE KM HaUMEHbIIEE 3HAYCHHS
byHKIHIH; yMeHHe OIIepUpPOBATh HOHSTHSAMHU: npsmast
MPONOPIMOHATIBHOCTD, JHHEHHasT (YHKIUS, KBaJpaTuyHas (QyHKIHS,
oOpaTHass TPOMOPIMOHATBLHOCTh, TMapaboiyia, TUrepOosia; yMEHHUE
CTpOUTH TpaduKu PYHKUUH, HCIIONB30BaTh IPa(UKU JUIs ONPEIEICHUS
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIsl peIICHHS 3a7ad U3 APYTuX
yU4eOHBIX TPEAMETOB U pPEATbHOM JKU3HH; YMEHHE BBIPAXKATh

(dbopMynaMy 3aBUCUMOCTH MEXKIy BeTMUUHAMU

Ymenue OIIepupOBAThH MOHSTUSMHU: MOCIIEI0BATEIbHOCTD,
apupMeTHyecKkass M TEOMETpUYecKas  IMPOrPecCHH;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIENI0BATEIBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIE 33734 U3 JAPYTHX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pa3HbIX TUIIOB (B TOM YHCII€ HAa MPOLIEHTHI,
IO WM 4YacTH, JBUXKEHHE, padoTy, LEHy TOBApOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a41 U3 00JIACTH YIPaBIEHUS JIMYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayd,
UCCIIEIOBAaTh MOJIyUEHHOE PEIleHHE W OLEHUBATh MPaBAONOA00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMU: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOIOyrOJbHHK, TPEYroJIbHUK, pABHOOEIPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPAMOYIOJIbHBIM TPEYrOJIbHUK,

MeanaHa, OMCCEeKTpUCca W BBICOTA TPEYroJIbHUKA, YEThIPEXYTOJIbHUK,




napajjiesiorpaMM, pomMO, TPSMOYTrOJbHHUK, KBajJpaT, Tpameuus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarhb 3aJaud, B TOM YHCJE U3 MOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEJIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (uUryp u pakroB

10

YMeHue OomepupoBaTh IOHATUAMHU: PABEHCTBO (UTYp, PAaBEHCTBO
TPEYTOJILHUKOB; TMAPAJUICIBHOCTh W TEPHCHIUKYISPHOCTh TPSMBIX,
Yrojl MeXAy IpsAMBIMHU, IEPHCHAUKYIAP, HAKIOHHAs, MPOEKLNs,
nogoOue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKHM U TIPSIMOM; YMEHHE pPaclO3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapauieTbHOCTh M NEPIEHIUKYISIPHOCTD TPSMBIX B

OKpYKaIOIIeM MUPE

11

YMeHue onepupoBaTh IOHATHUAMU: JUIMHA, PACCTOSHUE, YIoOJ
(BeMMuMHA yTja, CUHYC M KOCHHYC yrja TPEeyrojbHUKA), IJIOMIAb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHATh (OpMyNbl MEepUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IIJIOMIAAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO MapaJUICNICNINIENd; YMEHHE MNPUMEHSTh IMPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Ilucdaropa, TpUTOHOMETPUYECKHUE COOTHOLIEHUS  JUIS

BBIYMCIICHHS JUIMH, PACCTOSIHUAM, TUIOLAEH

12

YMmenue wu3zo0paxkaTh IUIOCKME (UTYpHl M HMX KOMOWHAIMH,
IPOCTPAHCTBEHHBIE (UTYpBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  omnepupoBaTh  MOHSTHSMHU:  MPSMOYIOJIbHAasE — CHUCTEMa
KOOpJIWHAT, KOOPAMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB,
MIPOU3BE/ICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB;
yYMEHHE HCIOJb30BaTh BEKTOPbl M KOOPAWHATHI AJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJady, B TOM YHCIE M3 JPYIHX Y4eOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHITHUSAMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaONMUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIeE W HAaWMEHBIIIEE 3HAYCHHS, pa3Max UYHUCIOBOTO Habopa;

YMEHUE  U3BJIEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH




uHpOpMaIMIO, TPEJICTABICHHYI0 B Ta0iuIax M Ha JguarpaMmax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEalbHBIX IPOLECCOB U
ABJICHUH; yMEHHME paclo3HaBaThb W3MEHYMBBIE BEIWYMHBI B

OKpYIKaroIieM MHUpe

15

YMeHne omnepupoBaTh TMOHITHAMU: CIYYalHBIA OMBIT (CIydalHbBIN
HKCIEPUMEHT), 3JEMEHTapHOE COOBITHE (DJIEMEHTAPHBI HMCXON)
CIIy4alflHOTO OIbITa, CIy4ailHOE COOBITHE, BEpPOSTHOCTH COOBITHS;
YMEHHE HAXOAMTh BEPOATHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHU DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOIO Tepedopa M ¢ HCIOJIb30BaHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH PEaJIbHBIX
COOBITHI M SIBICHUH, MOHUMATh POJIb MPAKTHUYECKU ITOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXalolleM MHpPE M B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIBIO B MAaCCOBBIX SBJICHHUAX

16

YMeHue BbIOMpaTh MOIXONSIIMNA W3YYEHHBIM METON U PEIICHUS
3aJda4u, HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATUUYCCKUX 3aKOHOM€pHOCT€I>'I B
MIPUPOJIC M KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINUCBhIBATH OTACJIBHBIC BbIIAOIIIUCCA pe3yanaTbl,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTUKH KaK HAayKH, MPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOW UCTOPUHU




INNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Uucna u BBIYUCTIECHUS

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

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
' nepUOANYECKUE APOodH

13 Pannonanbuple uyncna. Apudmernyeckue Omepaludd € paldOHaIbHBIMU
' YUCIaMHU

14 HetictBurenbHple uyncia. ApudMeTHYecKHe ONepaluu ¢ JACHCTBUTEILHBIMHU
' YyHClIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OIEHKa
' pe3ynbTara BEIYUCICHUH

2 Anrebpanyeckue BhIpaXKEHUs

2.1 BykBeHHbIE BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM TOKa3aTesieM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

24 Anrebpanueckas 1pooOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. HenictBus c
' apuQMeTHIECKUMHU KOPHIMH HATypaITbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. [lenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH

35 Llenbie u npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuma. ['padux  dyakuum. OO6macTh
ompeeNIiCHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee W HauMeHbllee 3HAUeHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPyT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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