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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM €3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIeUNBAECT U3YUYCHHUE APYTUX AUCIMIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAHUTApPHOTO IMKJIOB, €€ OCBOGHHE HEOOXOAUMO MJIs
MPOJI0JKEHUS 00pa30BaHUs U B MMOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yyaromuxcs
HAy4YHBIX TIPEJCTaBICHUNA O TPOUCXOXKICHUH M CYIIHOCTH aireOpandyecKkux
abcTpakiuii, cnocode OTpakeHUs] MAaTEeMAaTUUEeCKOW HAYKOH SIBJICHUM U TPOIIECCOB
B NpUpoJe U OOIIeCTBE, POJIM MATEMaTHYECKOTO MOJCIMPOBAHUSA B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4yeCTB MBIIUICHUS, HEOOXOAMMBIX ISl aJlaliTallii B COBPEMEHHOM LU(POBOM
obOmectBe. M3ydenue anreOpsl oOecrieunBaeT pa3BUTHE YMEHUS HAOIIOaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICMCTBUS U BBIBOJBI,
dbopmynupoBaTh yTBepxKAeHU. OCBOCHHE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUSI OOYYalOIIMXCS: OHHU HCHOJB3YIOT JIEIYKTUBHBIC U
WHAYKTUBHBIE pacCyXIeHus, 0000IIeHne U KOHKPETU3allnI0, a0CTparupoBaHue u
aHasioruto.  OOydeHue  anreOpe  mOpeamnojaraeT  3HAUYUTEIbHBIA  0O0BEM
CaMOCTOSITENIFHOM ~ JIEATEIPHOCTH OOYYaIOIIMXCs, TOITOMY CaMOCTOATEIHHOE
pelieHue 3aa4 ABJIsIeTCS peanu3anuei AesiTeIbHOCTHOTO IPUHIIUIA 00yUYEHUS.

B cTpykType nporpaMMbl y4eOHOTO Kypca «Anredpay JI1s OCHOBHOTO OOIIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIIbHO-METOANYECKUE JIMHUU!
«Yucnma w  BBIYUCICHUS», «AnreOpandeckue BbIpaXKEHHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiuny. Kaxmas w3 3TUX colepikaTenbHO-METOTUIECKIX
JVHUHA pa3BUBACTCS Ha MPOTHKEHUH TPEX JIET U3yUeHUs Kypca, B3aUMOACHCTBYS C
JPYTUMH €ro JUHUSIMH. B Xoje u3yueHuss yd4eOHOro Kypca OOydarouaMmcs
MPUXOAUTCS JIOTUYECKU PACCYKAATh, MUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTWKH, TPEACTAaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTH4eCKOro oOpa3oBaHUs M CIIOCOOCTBYIOIINUE OBIAJACHUIO O0YYaIOIIMMUCS
OCHOB  YHUBEPCAJBbHOTO MaTeMaTHueckoro s3eika. CopepxaTenbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «AnreOpa» sBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conepxxkanue nmHUM «Yuclia W BBIUKMCIEHUS» CIY>)KUT OCHOBOM IS
JAIBHEUIIIETO M3yYeHUs MAaTEeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYarOIIMXCs
JIOTHYECKOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHUS MOJIH30BAThCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JJISl TIOBCEIHEBHOU
XKU3HU. Pa3BuTHE MOHATHS O YHUCIIE HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUsA
CBSI3aHO C pAaIMOHATBHBIMH W HWPPALMOHAIBHBIMH YHCIaMH, (POpMHUpOBAHUEM



IPEICTABICHMIA O ICHCTBUTEIILHOM YHCIIE. 3aBEPIIICHIE OCBOCHHSI Y CIIOBOM TMHUH
OTHECEHO K CpeHeMy 001eMy 00pa30BaHHUIO.

Copeprxkanue AByX anreOpandecKux JIMHUN — «AJreOpandecKue BhIPaKEHUS
U «YpaBHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO y OOYUYAIOIIHXCSI
MaTEeMaTHYECKOTO amnmnapara, HeOOXOAMMOTO ISl pelIeHHs 3a7ad MaTeMaTHKH,
CMEXKHBIX TIPEIMETOB M TPAKTUKO-OPUEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBII MaTepHal TPYMNIUPYETCs BOKPYT PallOHATbHBIX
BhIpOKEHUH. AsreOpa JAEMOHCTPHpYET 3HAUCHHE MATEMAaTHUKU Kak sI3bIKA IS
MOCTPOCHUS MaTEeMaTHYECKHX MOJICICH, ONHMCAHHWS TMPOIECCOB U  SBICHUM
peanpHOTO MUpa. B 3amaun oOydeHus anredpe BXOAAT TaKxkKe JalibHEHIIIee pa3BUTHE
ATOPUTMUYECKOTO MBIIIICHHS, HEOOXOIUMOT0, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca
UHPOPMATUKHA, W  OBJAQJICHUC HAaBBIKAMH  JICAYKTUBHBIX  PACCYXKICHHIA.
[IpeoOpazoBaHre CUMBOJBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPAKECHUS,
CIIOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPYECTBY.

Conepsxanue GyHKIMOHATBHO-TPAPUUECKON JIMHUM HAIeJICHO Ha TOJTy4eHHUE
00y4aromuMUCs 3HaHUN O (QYHKIUSAX KaK BaKHEUIIEW MaTeMaTHUYeCKOW MO
JUTSL OTIMCAHMS U UCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHHUIA B TIPUPOJIC U
oOmecTBe. M3yueHne matepuana cnocOOCTBYET Pa3BUTHIO Y 00YUYaIOIIUXCS YMEHUS
UCIIOB30BaTh Pa3IMYHBIE BBIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBbIC, CHUMBOJIMYECKUE, Tpaduyeckre, BHOCHT BKJIaJ B (OPMHPOBAHUE
MPEJICTAaBICHUN O POJIM MAaTEMATUKH B PA3BUTUHN ITUBUIIM3AINH U KYJIBTYPHI.

CormacHo ydeOHOMY TIIaHy B /-9 Kimaccax wu3ydaeTcss ydeOHBIM Kypc
«Anrebpay», KOTOPBI BKJIIOYAET CIEAYIOIINE OCHOBHBIC pa3JeNbl COAEp KaHUS:
«Yucna W BBIUUCICHUS, «AJNreOpandeckue BhIpAKCHUs», «YPaBHCHUS U
HEPaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro xkypca «Anredpa» orBogautcst 306 gacoB: B 7 kiacce —
102 gaca (3 gaca B Hezemo), B 8 kinacce — 102 gaca (3 yaca B Hegenmo), B 9 kiacce
— 102 gaca (3 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Yucna v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0] OT OAHOW (OpPMBI 3aMUCU
npobeit k gpyroil. IloHsTHE panMOHAIBHOTO 4YHCIA, 3alUCh, CpPAaBHEHHUE,
yIOPSIOUMBAHUE  PALMOHAIBHBIX  unced. Apudmernyeckue JIeHCTBUS €
palMOHAIBHBIMYA YHUCaMu. PenieHue 3a1a4 U3 peajbHOM MPAKTUKU HA 4acTH, HA
Ipoowu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJIeM: OIpelesieHue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIPEIEIICHHUS, 3alUCh O0NbIINX yucen. [IpoueHTsl, 3anuch
IPOLEHTOB B BUJAE ApOOH U poOM B BUJE MPOLEHTOB. TpHU OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEATbHON NPAKTUKH.

IIpumMeHeHne TPU3HAKOB  JEIUMOCTH, pA3JIOKEHHE HAa  MHOXKUTEIH
HaTypaJbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae 1mpsiMas U oOparHas
IIPONIOPLMOHAIBHOCTH.

AaredpanyecKue BbIPAKECHUSA

[IepemeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTrmble
3Ha4YEeHUSA NepeMEeHHBIX. [IpeacTaBieHre 3aBUCUMOCTY MEXAY BEJIMYUHAMU B BUJIE
bopmybl. Beruncnenus no popmynam. [Ipeodpa3oBanrie OYKBEHHBIX BbIPaKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, IMpaBUja NPeoOpa3oBaHUS CyMM U
MIPOU3BEJCHUH, IIPABHUIIA PACKPBITHS CKOOOK U TPUBEACHUS MOJOOHBIX CIIaraeMbIX.

CBoONiCTBa CTENEHH C HATYypPaJIbHBIM OKA3aTEJIEM.

OnHowieHbsl 1 MHOTOWIeHbl. CTeneHb MHOrousieHa. Cl0KeHHe, BEIUYUTAHHUE,
YMHOEHHE MHOTOWICHOB. DOPMyIIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
1 KBagpat pasHocTu. opMyna pa3HOCTH KBaApaToB. PaznokeHne MHOIO4JIEHOB Ha
MHOKHUTEJIN.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUS, IpaBWiIa MpeoOpa3oBaHUsA ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOIO
YpaBHEHUS, pELICHUE TUHENHBIX ypaBHEHHI. COCTaBIE€HNE YPaBHEHU MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 33a4 C MTOMOIIBI0 YPaBHEHUN.

JluneitHoe ypaBHEHHE ¢ ABYMs MEpEeMEHHbIMU U ero rpaduk. Cuctema IByX
JMHEUHBIX YPaBHEHMM C JBYMs IIEpEeMEHHBIMHU. PelleHue cucreM ypaBHEHUU
croco0oM MmoAcTaHOBKU. [Iprmephl pelieHns: TEKCTOBBIX 3a/1ay ¢ MOMOIIbIO CUCTEM
YPaBHECHUU.

DyHKUMHA



Koopaunara Touku Ha npsiMoid. YnciaoBble TpoMexyTku. PaccrosiHue Mexay
JIBYMsI TOYKaAMHU KOOPAVMHATHOMN IPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca u opAuHaTa
TOYKHM Ha KOOPAMHATHOW miiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (OPMYITaMHU.
Yrenue rpadukoB peanpHbIx 3aBucuMoctell. [lonstue pynkun. I'paduk dyHKIIH.
CaoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux dyakmum y = |X|.
['padmyeckoe penieHne TMHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHHI.

8 KJIACC

Yucsia v BbIYMCIEHUS

KBaapatueiii kopeHb u3 uyucia. [loHstue 00 uppanMOHAIBHOM YHCIIE.
JlecsaTuunbie TpUOIMIKEHUS UPPAMOHATIBHBIX YyKcen. CBoiicTBa apudMeTHuecKux
KBaJIpAaTHBIX KOPHEW U UX NPUMEHEHHE K MPE0Opa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIUKMCJIEHUSM. J|eHCTBUTEIIBHBIE YUCIIA.

CreneHsb ¢ 1enbIM ITOKa3aTesneM 1 €€ cBoiicta. CTaHmapTHas 3alMCh YUCIIA.

AnreOpanyeckue BhIpaKeHUSIAJredpanvecKue BbIpaskeHust

KBagpaTHbIil TpEXWIEH, PA3JIOKEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO ajre0pandeckoil Japoowu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JeJeHUuEe aiarebpandeckux JapooOei.
PanronanpHbIe BRIpRXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY pAaBHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, popmyia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHUH, CBOOSIIMXCA K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiiue ApoOHO-palIMOHAIBHBIE YPABHEHHUS.

['padprueckas nHTEpHpETals YPAaBHEHUN C ABYMs NIEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHM C JByMs NepeMeHHbIMU. [IpumMepsl pemieHus cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a7a4 alredpandeckium CrocoOoM.

HucioBele HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkuu. OOIaCTh ONpeAesIeHNs U MHOYKECTBO 3HAYCHUIN (PYHKITNH.
CrnocoObl 3a1aHus QyHKIMM.

I'padpux ¢dynkuuu. Urenue coilcTB ¢yHKuMu no €€ rpaduky. [Ipumeps
rpadukoB (GyHKIHMA, OTPa)KAIOIIKX pPeabHbIE MPOLECCHI.



@OyHKIMY, OMNMHUCHIBAIONIME TPSIMYI0O W OOpaTHYI TMPONOPIIMOHATBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn Y = X2, Yy = X3, y = x, y=|x|. Ipaduaeckoe
pelIeHrne ypaBHEHUH U CUCTEM YPaBHCHHIA.

9 KUIACC

Yucaa v BIYMCJICHUSA

PanmonanbHbie 4Kclia, UppalMOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO IeUCTBUTENbHBIX YUCEN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHbIE JECSATHUYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHO>KECTBOM JICHCTBUTEIIBHBIX YACEII U KOOPAUHATHON MPSIMOU.

CpaBHeHUME JIEUCTBUTENbHBIX 4HCEN, apupMETUYECKUe JEHUCTBUS C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYXAIOWIEr0 MHpPA, JJIUTEIBHOCTh TMIPOIECCOB B
OKPY’KaroIIEM MHUpE.

[Tpubnmxk€HHOE 3HAYCHHE BEIMYUHBI, TOUHOCTh NMpUOIKeHus. OKpyTiieHHe
yucell. [Ipuknika u oueHkKa pe3ysibTaTOB BEIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Penienne ypaBHEHHM, CBOMSIIMXCS K TUHEHHBIM.

KBanparHoe ypaBHeHue. PelieHne ypaBHEHU, CBOJISIIMXCS K KBAJAPATHBIM.
buksanparHoe ypasHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPEThEU U UYETBEPTOMU
CTEIICHEN PA3JIOKECHUEM HAa MHOKUTEIH.

Pemenue npoOHO-paliioHaNbHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOOM.

VYpaBHeHue ¢ IByMsi MEpEeMEHHBIMU U ero rpaduk. Pemenne cucrem aByx
JIMHEMHBIX YPAaBHEHUN C ABYMsI IIEpEMEHHbIMU. PenieHre cucrem A1ByX ypaBHEHU,
OJIHO W3 KOTOPBIX JIMHEWHOEe, a Jpyroe — BTopoi creneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMsSI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj/1au anreOpanyeckuM CriocoOOM.

YucnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. Pelienue cucrem
JVMHEMHBIX HEPAaBEHCTB C OJHOM TniepeMeHHOM. KBaapaTtHele HepaBeHCTBaA.
['paduyeckas wuHTEpHpeTalvisi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIePEMEHHBIMU.

OyHKIMnPYyHKUUHA

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboina, koopauHaThI
BEPUIMHBI 11apadoJIbl, 0Cb CAMMETPHUH 1MapadOJIbI.

I'padukn byrkmit: y = kx, y = kx + b, y = k/x, y =x3,y = Vx, y = |X| , u ux
CBOWCTBA.



YucnoBele  MoOcCIenOBaTeNbHOCTUYUHCIOBBIE  MOCAEI0BATEILHOCTH M
Nporpeccuu

[IoHsiTHE YMCIIOBOM ITOCIIENOBATEIBHOCTH. 3aJaHHUE IIOCIIEI0BATEIBHOCTH
pPEKyppeHTHOH GopMyioii U GopMyIoi N-To dieHa.

Apudmernueckass U reoMmerpuueckas mporpeccun. dopmynsl N-ro useHa
apu(pMeTUIECKOI U TEOMETPUUIECKON MPOTPeCcCril, CYMMBI NEPBBIX N YJICHOB.

N300paxenne wieHOB apu(METHUYECKOW M T€OMETPUUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBIM M AKCIIOHCHIMAJIBHBIN POCT.
CnoxxHble IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHUS MpOrpamMmbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCA:

1) naTpuoTHYeCcKoe BOCIIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K TMPOUNUIOMY H  HACTOALIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JOCTH)KEHHSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCHUMCKOM MaTeMaTHYECKOW IIKOJIBI, K MCIIOJIB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEH TpakJlaHWHA U pealu3aliy ero
npaB, TNPEICTABICHUEM O MATEMAaTUYECKUX OCHOBAX (DYHKIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, MPOIEayp I'pa)xJAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOIJIEM, CBI3aHHBIX
C IPaKTUYECKHUM NPHUMEHEHUEM JOCTHKCHHM HAayKH, OCO3HAaHHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKHUX MTPUHIUIIOB B AESATEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE B pELIEHUU MPAKTUUYECKUX 3a]ad
MaTEMaTU4YECKOM HaIPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTU MaTEMaTUYECKOTO
oOpa3oBaHus HA TMPOTSHKEHUM BCEH MKU3HMU ISl YCNEIIHOM MpOoQecCHOHATbHON
JESITEIBHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBUIYAIbHOW TPAEKTOPUHU OOpPA30BAHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTM4YeCKOe BOCIIMTAHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUW, PACCYKIECHUW, YMEHUIO BUIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTalMEl B JIEATEIBHOCTH HAa COBPEMEHHYK) CHCTEMY Hay4HbBIX
MPE/ICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS YENIOBEKA, MPUPOIbI U
oOlIecTBa, MOHMMAHMEM MAaTeMaTHYeCKOW HAyKh Kak cdepbl 4Yel0OBEYECKON
NEATEIbHOCTH, 3TANoB €€ Pa3BUTHA M 3HAYMMOCTH JUJISl PA3BUTHSA LIMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW M MaTEMaTUYECKON KYJIbTYpOH Kak CpEICTBOM
MO3HAHUS MHpaA, OBJAJACHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIIEA0BATENbCKON
NEeSATEIbHOCTH;



6) ¢usuueckoe BocnUTaHUHE, (POPMHUPOBAHHE KYJIbTYPbI 30POBbSI H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO TPUMEHATh MATEMAaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO
30pOBbSI,  BEICHHs  370pOBOTO  0o0pa3a ku3HU  (340pPOBOE  MHTaHHE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATUH H OTAbIXa, peryisipHas Quandeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA PE(IICKCUH, PU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ IMpaBa JIpyroro 4eaoBeKa,;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpMEHTalMEl HA NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUU JJI PEIICHMS 3a1a4 B
00J1acTH COXPAHHOCTH OKPYXKAIOIIEH cpeibl, MIIaHUPOBAHUS TOCTYNKOB U OIICHKU
UX BO3MOYKHBIX TOCIEIACTBUM JIJIsi OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TI100abHOTO
XapakKTepa 3KOJOTMYECKUX MPOOJIEM U MyTEH UX PELICHUS;

8) aganTanusi K U3MEHSIOIUMCSI YCJIOBHAM COHHATBLHOW M TMPHUPOTHON
cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO EATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCA y JAPYTUX JI0JeH, NMpuoOpeTarb B COBMECTHOW JESTENIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OMBITA IPYTHUX;

HEOOXOJAMMOCThIO B (POPMHUPOBAHUM HOBBIX 3HAaHUWA, B TOM YHCIE
(bopMyIMpOBaTh UAECH, OHITHS, TUIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(QUIUTHl COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYKD  CHUTYallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BbI3OB, TpPeOYIOIUNA KOHTPMEP, KOPPEKTHUPOBATH
NPUHUMAEMble pelIeHus] U JeUCTBUS, (OPMYIUPOBaTh U OLEHUBATH PUCKU U
nocneACTBUsL, (GOPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble JornuecKkue 1eiicTBUA:

e BBIIBILITH M XapaKT€PU30BATh CYILIECTBEHHBIE MMPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, MOHSATUHN, OTHOIIEHUH MEXAYy HOHITUIMH, (POPMYIHPOBATH
ONpENeNeHUs] TMOHATUW, YCTAaHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KJaccu(ukanuy, OCHOBAaHUS Il OOOOIIEHHS W CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE W OTpUIATEeNIbHbIE, €IWHUYHBbIE, YacTHble W oOlIue,
YCIIOBHBIE;



BBIBIITH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpeurss B (akTax, MOaHHBIX, HAOMIOJNECHUSX U YTBEPKICHUSX,
npemiaraTb KpUTEPUU JIJIS1 BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;
JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOYEHNH 110 aHAJIOTHH;

pa3bupath AOKA3aTEIBLCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSMBIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIIFHO HECIIOKHBIE IO0Ka3aTelbCTBa
MaTeMaTHYeCKUX (AaKTOB, BBICTpPAUBAaTh APIyMEHTALUIO, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHOCOO pelleHrus Y4YeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pELICHMs, BbIOMpaTh HamOojee MNOAXOMAIMN ¢ Y4YETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejabcKkue AeiCTBYUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIACAOBATEIHCKHI WHCTPYMEHT ITO3HAHUSA,
dbopMyIHpOBaTh BOMPOCH], (UKCUPYIOIHME IPOTHBOpPEUUE, IpodIeMy,
CaMOCTOSATEIILHO YCTAaHaBIIMBaTh HMCKOMOE W JaHHOE, (HOPMHPOBATH
THUIIOTE3Y, apTyMEHTHPOBATh CBOIO IMO3UIINI0, MHEHHUE;

MPOBOJUTH TIO CaMOCTOSTEILHO COCTaBJICHHOMY TUTAHY HECJIOKHBIH
AKCTIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAaHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;
CaMOCTOSITEILHO (hOPMYJIUPOBATH OOOOIICHHUS U BBIBOJIBI IO pe3yJIbTaTam
MPOBEAEHHOTO HAOJIIOICHUSI, MCCIIEIOBAHUSA, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TPOIECCA, a TAK)KE BBIJIBUTAThH
MIPEIIOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OPMALUU, JaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a0a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTaBICHNUS;

BbIOMpATh (OpMY MpeICTaBiICHUS HHPOPMALMK W HILIIOCTPUPOBATH
perraemMpie 3aladyd  CXeMaMH, JIuarpaMMmami, HWHOW Tpadukoil u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh MHGOPMAIMU MO KPUTEPHUSM, MPEATIOKEHHBIM
YUUTENIEM WIN CPOPMYIHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE 1elCTBUS:

BOCIIpUHUMATD U (bOpMy.]'II/IpOBaTB CYXKJICHUA B COOTBCTCTBUHU C YCIIOBUAMU
H CJIsIMHA O6H_[€HI/I${, SICHO, TOYHO, I'PAaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, NABAaTh MOSICHEHHS MO XOAY PEIICHUS
3aJ1a4l, KOMMEHTHPOBATh MOJTYUYCHHBIN pe3yJbTaT;

B X0J1e 00CYKJIeHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX TaeMON TEMBI,
poO0JIeMbl, pelaeMoil 3a1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHBIE Ha MTOUCK
peIlIeHus, COIMOCTABIATh CBOM CYXACHUA C CYXICHUSIMH JPYTUX
YYaCTHUKOB Juajora, oOHapy>KUBaTh pa3iudve U CXOJICTBO IMO3MIIMM, B
KOPPEKTHOU GopMe (HopMyaupoBaTh pa3HOIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaThl  pElIeHHUs  3aJayd,  JIKCIIEPUMEHTA,
UCCJIeI0BAHMUS, ITPOEKTA, CAMOCTOSITENIbHO BRIOUPATh (hOpMAT BHICTYIICHUS
C Y4€TOM 3a/iad Mpe3eHTAUN U OCOOEHHOCTEN ayAUTOPUH;

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW M MHANBUIYAIbHON
paboThI IIPU PEIICHNN YYEOHBIX MATEMAaTUUYECKHUX 33/1aY;

NPUHUMATH 11€7Th COBMECTHOM JESITENbHOCTH, TUIAHUPOBATh OPTraHU3AIIUIO
COBMECTHON paboThl, pachpeneisTb BUAbl padOT, JAOroBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT PaboThl, 0000IIATh MHEHUS HECKOJIBKUX
JOJIEH;

y4acTBOBaTh B TIpPyHnoBbIX (opmax paboTsl (0OCyXIeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBbI U APYTUE), BHIIOJIHATH CBOIO YacTh PabOThI
U KOOPAWHHUPOBATH CBOM JACHCTBHS C JAPYTUMH WICHAMHU KOMAaH/IBI,
OLICHMBATh KaueCTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIAH, AITOPUTM pELIEHUs 3a7add (WM €ro
4acTh), BBIOMPATH CIOCOO pelieHUs ¢ YU4ETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATH
BAapUAHTHI pelIeHUH ¢ y4ETOM HOBOM MH(GOPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTE/JICKT:

BJIQJIETh CIOCOOAMK CaMOITPOBEPKH, CAMOKOHTPOJISI ITpoliecca U pe3ysibTara
pelIeHnsT MaTeMaTUYECKOM 3a1a4u;

MPEIBUAETH TPYJAHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IPYU PELICHUH 3a1a4H,
BHOCHUThH KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa ACATEIBHOCTH MMOCTABICHHOM LIEJN U
YCIIOBUSIM, OOBSCHSTh MPUYMUHBI JOCTIKCHUSI WIM HEAOCTHIKEHUS IIEIH,
HAXOJIUTh OIMMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenuss B 7 KJacce OOyYarOIIUUCS TOJYYUT CIEIYIOIINE
MPEAMETHBIC PE3YJIbTATHI:

Yucna v BIYMCICHUSA

BbInonHATh, codeTass YCTHbIE M NMHCbMEHHBbIE MPUEMBI, apu(METUYECKHE
JENUCTBUS C PAIIMOHATLHBIMU YU CIIAMHU.

HaxonuTh 3Ha4YeHUS YHCIOBBIX BBIPAKEHUN, MPUMEHSTH pPa3HOOOpas3HbBIE
CrOoCOOBl U TIPUEMBI BBIYKMCIICHUS 3HAYEHUM JPOOHBIX BBIPAKEHUM, COAEpKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT oAHOM (QOpPMBI 3amucu yucen K Apyrou (mpeoOpa3oBbIBaTh
JECATUYHYIO P00 B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B ICCATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUYHYIO TPOOh).

CpaBHUBAaTh U YIOPSIOYMBAThH pAlIMOHATLHBIE YUCIIA.

OKpyTJIsITh Yncna.

BBITIOHATS IPUKUIKY U OLIEHKY PE3yJibTaTa BHIUUCICHUM, OIEHKY 3HAUCHHIA
YUCJIOBBIX BBIPAXKEHUN. BBIMOMHATH NEHCTBUS CO CTENEHSMU C HaTypalbHBIMHU
MOKa3aTEISIMU.

[TpuMeHsTh IPU3HAKK IETUMOCTH, PA3JIOKEHHE HA MHOKUTEJIN HATYPaJIbHbIX
qHCel.

PemaTe MpakTUKO-OPUEHTHUPOBAHHBIE 3aJlay, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, TPOMOPIHOHATBLHOCTRIO BEJIWYHMH, TPOIEHTAMH, HWHTEPIPETUPOBATH
PE3YNIBTATHl PEIICHUS 33J1ad ¢ y4€TOM OTPAHWYCHHM, CBS3aHHBIX CO CBOHCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJsiredOpanyecKue BbIPaKEeHU

Hcronp30BaTh anredpandecKyro TEPMUHOJIOTHIO M CHMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHUS yueOHOTO MaTepuara.

Haxonuth 3HaueHWs OYKBEHHBIX BBIPAKECHUN NpU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BrImoHATH peoOpa3oBaHus 1IEJI0T0 BHIPAKEHHSI B MHOTOUJIEH TIPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PaCKPBITUEM CKOOOK.

BBITIONHAT YMHOXKEHHE OJHOYJIEHA HAa MHOTOYJIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIsATh Pa3IoKEHUE MHOTOWICHOB HAa MHOXKHUTEIA C TIOMOIIBIO
BBIHECEHUS 32 CKOOKU 00IIIET0 MHOKHUTEIIS, TPYIITUPOBKHU CJIAraeMbIX, TPUMEHEHUS
dbopMyI1 COKpAIIEHHOTO YMHOXKEHUS.

[TpumensaTh nMpeoOpazoBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7ad
U3 MaTEMaTHKHU, CMEKHBIX MPEIMETOB, U3 PCATbHON TTPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMU IIOKA3aTEISAMU  JUIS
peoOpa3oBaHUs BRIPAKCHHI.

YpaBHeHUs U HEPABEHCTBA



Pemate nuMHENHBIE YpaBHEHUsI C OJHOW MEPEMEHHOM, NMPUMEHAS MpaBUiIA
nepexoaa OT UCXOAHOIO YPAaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCIIO KOPHEM YpaBHEHUSI.

[TpumensTh rpaduyecKre METObI IPU PEUICHUU JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JIMHEHMHOIO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHON TNIOCKOCTH IpadUK TUHEHHOTO ypaBHEHUS C ABYMS
NEPEMEHHBIMH, MOJIB3YSICh TPpadUKOM, MPUBOJUTH IPUMEPHI PELICHUST YPAaBHEHHUS.

Pewmats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpa@uyecku.

CocTaBnsaTh M peniarb JUMHEHHOE YpaBHEHUE WJIM CHCTEMY JIMHEWHBIX
YPaBHEHUH 10 YCJIIOBHIO 33]1a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJYYCHHBIN pE3yJIbTar.

DOyHKIUU

N300pakaTh HA KOOPJAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aAIMChIBATH YHCIIOBBIEC IIPOMEKYTKH Ha
aJreOpanvyeckoM si3bIKeE.

OtMmeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 3aJlaHHBIM KOOpIWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk QyHKIUU Y = [X|.

OnuceiBaTh € TNOMOUIBI0 (YHKIMIA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PACCTOSHUE, LE€HA, KOJIUYECTBO, CTOUMOCTS,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne QyHKIIMH MO 3HAUYCHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii crnocod MpeacTaBiIeHUs M aHalu3a WHMOpManuw,
U3BJIEKATh U MHTEPHPETUPOBATH HHPOPMALIUIO U3 TPA(PHUKOB peaabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkiacce OOydYarOMIMICS TOJMYYUT CIEAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUS

Hcnonb3oBaTh HayaibHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuceN NIl CpaBHEHUS, OKPYTJICHUS] U BBIYUCIICHHUM, U300pakaTh EHCTBUTEIbHbIE
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpuMeHsATh TOHATHE apUPMETHUYECKOr0 KBAJIpPaTHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIB3YyS TPU HEOOXOMUMOCTH KAJIBbKYJSTOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKECHUM, COJAEPKAIMMX KBAaJApPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JIE€CSITHYHBIX
npoOeit u creneHelt yucna 10.



AnredOpanvyeckue BbIPaKeHUS

[IpyMEHATP TMOHATHE CTENEHUW C LENbIM [OKa3aTElIEM, BBINOJIHATH
npeoOpa3oBaHus BEIPAKECHHM, COJIEPKAINX CTETICHHU C IIeJIbIM ITOKa3aTesIeM.

BhITIONHATH TOXAECTBEHHBIEC TPEOOpPa30BaHUs PAIIMOHATILHBIX BEIPAXKEHU Ha
OCHOBE IPaBUJI ACHCTBHUI HaJ MHOTOWIEHAMH U allreOpandecKUuMHU JIPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTs mpeodpa3oBaHms BEIPAKCHUN JIJIST PEIICHUS PA3IMYHbBIX 337ad U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW IMPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHeEWHBIC, KBaJpaTHbIE YPAaBHEHUS U pPAIlMOHAIBHBIC YpPaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHUN C IBYMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIECIOBAHNSI YPABHEHUN U CUCTEM YPABHEHHM, B
TOM YHCJIC ¢ IPUMEHEHUEM IpaHUeCKUX MpeAcTaBicHui (YCTaHABIMBATh, UMECT
JY YpaBHEHUE WJIM CHUCTEMa YPABHEHHU PELICHUs, €CIM HUMEET, TO CKOJBbKO, H
mnmpouee).

[lepexoauTh OT cIOBECHOW (POPMYIMPOBKH 3ajaud K €€ anredpandeckou
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TOJTYYEHHBIN pe3yybTarT.

[IpuMeHsTH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIs1 CPAaBHEHMSI, OLIEHKH, pelIaTh
JIMHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOM U MX CUCTEMBI, JaBaTh rpaduuecKyro
WJUTEOCTPALIMIO0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHnMaTh U UCHOJIL30BaTh (DYHKIIMOHAJBHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O3HAYCHHMS), OMPENEITh 3HAYCHHE (PYHKIIMU MO 3HAYEHUIO
aprymeHTa, OnpeaessiTh CBOMCTBA (PyHKIMM MO €€ rpaduky.

Crtpoutsb rpaduku d7aeMeHTapHBIX GYHKIIUN BUJIA:

y=k/X, y=x2,y=x3,y = |X|, y = VX, oichIBaTh CBOHCTBA YHCIOBOH (hyHKIMHI
1o e€ rpaduxy.

K koHiy oOyuenus B 9 kjacce OOyYarOIIMICS TONYYHT CIEAYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

Yucii1a ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAI0UYMBATH PAllMOHAIIBHBIEC U UPPAILIMOHAIBHBIC YHCIIA.

Breinonuats apudmeTndyeckue JeHCTBUS ¢ palliOHATILHBIMU YHCIIaMU, COUYETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINIOIHATH BBIUHUCICHHUS C UPPALMOHATBHBIMU
YUCIIAMH.

HaxoauTe 3HaueHus CTENEeHEH C 1eJIbIMUA TTOKa3aTe MU U KOPHEH, BBIYUCIISATD
3HAYEHUS] YUCIIOBBIX BHIPAKECHUM.

OKpyriisiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUIKY pe3ysbTaTa
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.



YpaBHeHUs U HEPABEHCTBA

Peuiats nuHENHbIE U KBaAPATHBIE YPABHEHUS, YPABHEHUS, CBOASIINECS K HUM,
MpOoCTeHIe APOOHO-PAITMOHAIBHBIEC YPABHCHHS.

Pemlate cucrtemsbl NIByX JMHEWHBIX YPaBHEHUN C JBYMsSI MEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JTUHEUHBIM.

PemaTte TeKCTOBBIE 3ajau aiareOpanueckuM CrocoOOM ¢ TOMOIIbIO
COCTAaBJICHUS YPABHEHHS UM CUCTEMBI ABYX YPABHEHUH C IByMS IEPEMEHHBIMMU.

[IpoBOANTH MPOCTEHIINE HUCCIECTOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHHI, B
TOM YHCJIC C IPUMEHCHHEM rpaUyecKuX MpeacTaBieHuil (ycTaHaBIMBATh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHECHUM PEUICHUS, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTe nuHENHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh
pEIICHUE HEPABECHCTB HA YHCIIOBOW MPAMOM, 3alUCHIBATH PEIIEHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIIOBOM MPSIMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3IMYHbIX 33/1a4.

DOyHKUIMHA

Pacno3naBath (yHKIMM H3y4eHHBIX BUJIOB. [loka3bpiBaTh CXeMaTHYECKU

pacIoio;KeHNE Ha KOOPMHATHOW TUIOCKOCTH rpaduKoB GyHKIUH BUaa: Y = kX, y =
kx + b,y =k/x,y =ax2 + bx + ¢,y =x3, y = VX, y = [X|, B 3aBrcHMOCTH OT 3HAUCHHi
K03(PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIUH.

Crtpouth U n300pakarh CXEMATHUYECKU TpapUKA KBAJIPATUUYHBIX (DYHKIIHIA,
OIMKCHIBATH CBOMCTBA KBAJPATUUHBIX (DYHKIINI 1O WX TpaduKam.

PacrioznaBaTh kBajipaTHyHy0 GYHKIHIO TIO (HOpMYyJie, TPUBOIUTH MPUMEPHI
KBaJAPAaTUIHBIX (DYHKIIMHA U3 peaTbHOM KU3HU, PUBUKH, TCOMETPHH.

YucjioBble MOCIEA0BATEIHHOCTH U MPOTPeccHm

PacriosnaBaTh apupMeTHIECKYIO0 U TEOMETPHUCCKYIO TPOTPECCHH TTPH PA3HBIX
crioco0ax 3aaHusl.

BEBITTONTHATE  BBIYUCIICHHS C  HCIOJAB30BaHWEM (opMya N-ro diieHa
apu(PMETUIECKON 1 TEOMETPUUECKON MTPOTPECCHIA, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh YJICHBI TIOCIICIOBATEIPHOCTH TOYKAMU Ha KOOPAWMHATHOU
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCJIOBBIMU IOCIICIOBATEIBHOCTSIMH, B TOM
YUCJIe 3a/1a4d U3 PEAThbHOU KU3HM (C MCIOJIB30BAHUEM KaJbKYJSATOPA, IU(POBBIX
TEXHOJIOTUH).



n/n

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Koan4yecTBO yacoB

HaumenoBanue
pa3esioB U TeM
MpPOrpaMMmbl

Bcero

Yucna u
BBIYHCIICHHUS.

25
Panvonansublie

qucia

KonTpoa
bHbIE
padoThI

paxkr
HYECKH

padoThI

DJIeKTPOHHbIE

(uudpoBbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
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CnHcOK HMTOroOBBIX
IJIAHUPYEMBIX Pe3yJbTaToOB ¢
yKa3aHHEM 3TamoB UX
(¢popmupoBanus

BrImonHsTh, coueras yCTHbIE U
MUCbMEHHBIE TIPUEMBI,
apudmeTnyeckue JeHCTBUS C
palroHaNbHBIMHU YUCIIAMHU.
Haxoauth 3HaueHUs YHUCIOBBIX
BBIPAKEHU, TPUMEHSATH
pa3HooOpa3Hble cocoObl U
NpUEMBI BBIYUCIICHUS 3HAUEHU I
JPOOHBIX BBIPAKEHUH,
COJIepKaIINX OOBIKHOBEHHBIC U
necsTuuHele 1poou. [lepexoautsb

OT OJTHOM (l)OpMBI 3alluCH 4YUCCII K

Jpyroii (mpeobpazoBbIBATh
JNECATHYHYIO TPOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCSITHYHYIO, B YACTHOCTH B
OECKOHEUHYIO AECSITHYHYIO
npo6s). CpaBHUBATH U
VIIOPSIOYMBATh PAIlHOHATBHBIE
yucna. OKpyrisTh 4ucia.
BBINONHATS NPUKKUIKY U OLIEHKY

Cnoco0d ouneHkmn
HTOTOBbIX
MJIAHUPYEMBIX
pe3yJbTaToB

Kontponbnas
pabora,
CaMOCTOSTENIbHAS
pabora,
IPOBEpPOYHAs
pa0ora,
MaTeMaTUYeCKHii
JTUKTAHT,
TEPMUHOJIOTHUECK
W¥ JUKTAHT, 3a4eT,
YCTHBIN OTBET




pe3ynbTaTa BBIYMCICHUH, OLICHKY
3HAYEHUN YUCIIOBBIX BBIPAKECHUM.
BrInonHATh 1eiCTBUS CO
CTENEHSIMU C HaTypaJIbHBIMU
nokaszarensaMu. IIpumenars
NPU3HAKYU IETUMOCTH,
KonrponbHas pabora,
caMmocCTosTeNbHast padoTa,
npoBepouHast padora,
MaTeMaTUYeCKUN AUKTAHT,
TEPMHUHOJIOTMYECK UI IUKTaHT,
3a4eT, YCTHBIN OTBET Pa3JIOKEHUE
Ha MHOXHTEIU HATYpaIbHBIX
qucen. PemaTs npakTuko-
OpUEHTHPOBAHHbIE 3a]a4H,
CBSI3aHHBIC C OTHOLLIEHUEM
BEJIMYUH, IPONOPLHOHAIBHOCTHIO
BEJIMYMH, NTPOLICHTaMH,
MHTEPIPETUPOBATH PE3YJIbTAThI
peleHus 3a1a4 ¢ y4€ToM
OTPaHUYECHMI, CBSA3aHHBIX CO
CBOMCTBaMM paccMaTpUBAEMBIX
00BEKTOB.

Anrebpanyeckue
BBIPAKECHUS

27

bubnunorexka [JOK
https://m.edsoo.ru/7f415b90

Hcnonp3oBaTh anredpandeckyro
TEPMHHOJOTHUIO U CUMBOIJINKY,
MIPAMEHSATH €€ B IpoIecce
OCBOCHHMSI y4e€OHOTO MaTepuara.
Haxoauts 3HaueHust OyKBEHHBIX
BBIPAKCHUH IIPU 3aJaHHBIX

KonTposnbHas
pabora,
CaMOCTOSITeNTbHAS
pabora,
IPOBEPOYHAs
pabora,




3HAUCHUAX MEPEMEHHBIX.
BeimonusaTs npeobpazoBanus
IIEJIOTO BBIPAKEHUS B
MHOTOYJICH [IPUBEJCHUEM
HOJOOHBIX ClIaracMblIX,
PACKPBITHEM CKOOOK.
BeInonaHATE yMHOXKEHHE
OJHOYICHA HA MHOTOYJICH U
MHOTOYJIEHa HAa MHOTOWIEH,
OPUMEHSTH (OPMYITBI KBagpaTa
CYMMBI U KBa/IpaTa pa3HOCTH.
OcyliecTBIATh pa3nokKeHne
MHOTOYJICHOB Ha MHOYKUTEIH C

IMOMOIIBIO BBIHCCCHHUA 3a CKOOKH

0011Ier0 MHOXKHUTEJIA,
IPYNIIHPOBKH ClIaraeMblx,
npuMeHeHus: Gopmy
COKPAILLEHHOIO YMHOXKEHHUS.
[TpumenaTs npeobpa3oBaHus
MHOrowIeHOB KoHTponbHas
paboTa, caMOCTOSTeIbHASI
paborta, npoBepoyHas padorTa,
MaTeMaTHYeCKUH TUKTaHT,
TEPMUHOJIOTMYECK N TUKTAHT,
3a4eT, YCTHBIM OTBET A
pEIIeHNsT Pa3MYHBIX 3a/1a4 U3
MaTeMaTHKH, CMEKHBIX
MPEAMETOB, U3 PEATbHOMI
npakTuku. Mcronb3oBath
CBOMCTBA CTEIEHEH C

MaTeMaTH4YeCKU
JIMKTaHT,
TEPMUHOJIOTHYEC
K Uil TUKTAHT,
3a4eT, YCTHBIN
OTBET




HATYpaJIbHBIMHU TIOKA3aTEIISIMU
JUTSI IPe0Opa3oOBaHUS
BBIPAKECHUH.

YpaBHeHus u
HEPaBEHCTBA

20

bubmmoreka [IOK
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Pemiars nuHeiiHbIE ypaBHEHUS C
OJIHOU IIEPEMEHHOM, TPUMEHSIA
IpaBuIia nepexona ot
HCXOJIHOTO YpaBHEHUS K
PaBHOCHIILHOMY €MY.
[TpoBepsTSh, ABASETCS U YUCIO
KOpHEM ypaBHeHUs. [IpuMeHsTh
rpaduIecKue METOIBI TIPU
pPELICHUH JIMHENHBIX YPABHEHUN
u ux cuctem. [lonbupartp
IpUMEpPHI ap YHCed,
ABIIIOLIUXCS PEILIEHUEM
JUHEWHOTO YPaBHEHUS C JBYMsI
nepeMeHHbIMU. CTpOUTH B
KOOPJMHATHOM MJIOCKOCTH

rpad K JUHEHHOTO YpaBHEHUS C

JIBYMS IEPEMEHHBIMH,
HOJIB3YSICh TPaPUKOM,
NPUBOJUTH MIPUMEPHI PEIICHUS
ypaBHeHus. Pemars cuCTEMBI
JIBYX JIMHEUHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU, B TOM
yucie rpaguuecku. CoCTaBIATh
Y pelaTh JMHENHOE YpaBHEHUE
WIN CUCTEMY JINHEHHBIX
YpaBHEHHUH MO YCIOBHUIO 33]1a4H,
MHTEPIPETUPOBATH B

Kontponbsnas
pabora,
CaMOCTOSITeNIbHAs
pabora,
IPOBEPOYHAs
pabora,
MaTeMaTUYeCKUu
JIUKTAHT,
TEPMUHOJIOTHYEC
K Wi TUKTAHT,
3a4eT, YCTHBIN
OTBET




COOTBETCTBUU C KOHTEKCTOM
3aJ]a4uM MOJy4YEHHBIN pe3ynbTar.

Koopaunats! u
rpaduku.
DOyHKIMHU

24

bubmmorexa [IOK
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N306pakath Ha KOOPAMHATHON
IPSIMOM TOYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4U, OTPE3KH,
MHTEPBaJIbl,3aMUCHIBATD
YHCIIOBBIE IPOMEXKYTKU Ha
aNreOpanyecKkoM S3bIKE.
OtMmeuats B KOOpAMHATHON
IUIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJAWHATaM, CTPOUTHIpauku
TuHEeHHbIX QyHKIU. CTpOUTH
rpaduk pyHKIHH Y = [X].
OnuceiBaTh ¢ TOMOIIBIO
GbyHKIUI H3BECTHBIE
3aBHCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpeMH,
paccTosiHue, 11eHa, KOJIUYECTBO,
CTOUMOCTb, TIPOU3BOIUTEILHOCT
b, BpeMs, 00bEM paboTHI.
HaxonuTh 3HaueHne QyHKIUH
10 3HAYEHUIOEE apryMEHTa.

[Tonumars rpaduueckuii cnocod

NPECTaBICHUS U aHATTN3a
UHPOPMAITUH, H3BJICKATh U
UHTEPIPETHPOBATH
nHbOpMaIUIo U3 rpaguKoB
peasbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

Kontponbsnas
pabora,
CaMOCTOSITeNIbHAs
pabora,
IPOBEPOYHAs
pabora,
MaTeMaTUYeCKUun
JIUKTAHT,
TEPMUHOJIOTHYEC
K Ui TUKTaHT,
3a4eT, YCTHBIN
OTBET




IToBTOpEHUE U
000011IeHNE

OBLLEE
KOJIMYECTBO
YACOB I10
TIPOTPAMME

102
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BEIOMpATh, IPUMECHSITh
OLIEHUBATh CIIOCOOBI CPABHEHHUS
YKCesl, BBIYUCICHUH,
TOXKIECTBEHHBIX
npeoOpa3oBaHU
anreOpanvecKkux BHIPAKCHUH,
pelleHus] ypaBHEHHM U CUCTEM
ypaBHEHHUH, 3a1aHUs () YHKIIHIA,
aHanu3a U MOCTPOSHUS UX
rpa)MKoOB; UCIOIB30BAThH
(GYHKIMOHANBHO - rpaduueckue
NPEACTABICHUS ISl peIICHHS
3a]1a4; OCYLIECTBIATh
CaMOKOHTPOJIb BBITIOIHAEMBIX
JIEHCTBUI U CAMOIIPOBEPKY
pe3yabTaTa BEIYUCICHUH,
npeodpazoBaHuil, MOCTPOCHUN;

Kontponbsnas
pabora



8 KJIACC

KoauvecTBO 4acoB DJIeKTPOHHbIE CnucoK MTOroBBIX IJIAHUPYEMBIX Cnocod
HaunmenoBanmue
Ne Kontpossr  Ilpakrtn (uudpoBbIe) pe3yJbTaTOB C YKa3aHUEM I3TANoOB OllEHKH
p/p | PAACTOB HTEM Bcero = Hble Yeckue o0pasoBare/bHbIE uxX popMupoOBaHus HTOTOBRIX
NporpaMmbl
padoThI padoThI pecypcobl IIAaHUPYEMBIX
pe3yJbTaToB
Hcmonp30BaTh Ha4aJabHBIC Y CTHBIN OTBET,
IIPEJICTABICHUS O MHOYKECTBE KOHTPOJIbHAS
JIEHCTBUTEIBHBIX YUCEI [ paborta,
CPaBHEHUS, OKPYIJICHUS U CaMOCTOSITENIbHA
BBIYKCIICHUH, U300paKaTh sl pabora,
JIeIICTBUTENbHBIC YKCIa TOUKAMU Ha MaTeMaTHYeCKU
KOOpAuHATHOU NpsiMoid. [IpuMeHsTh W IUKTAHT
Yycna u Bu6morexa LIOK MIOHATHE apU(PMETHIECKOTO
BBIUKCIICHHUS. 15 https://m.edsoo.ru/7f41 KBA/IpaTHOTO KOPHA, HAXOAUTH
Kba(patibie KopHI 7af8 KBaJpaTHBIE KOPHH, UCTIOJIb3YS MPHU
HEO0OXOTUMOCTH KaJbKYISATOP,
BBITNOJIHATH IPE0Opa30BaHUs
BBIPXKEHUM, COIEpHKAINX
KBaJIpaTHbIE KOPHU, HUCIIOJIb3YS
CBOliCcTBa KOpHE. Mcnonb3oBars
3anucy OOJIBIINX U MaJIbIX YHCEN C
MIOMOIIBIO IECATHYHBIX Ipo0eit u
creneHei yucia 10
[IpumeHsTh NOHATHE Kontponbnas
apru(MeTHIeCcKOro KBaJApaTHOTO paborta,
Yycna u KOpHSI, HAXOJUTh KBaIpaTHBIC KOPHHU, CaMoCTOSITeNIbHA
BLIYMCIIEHISL. Bubnmorexa [IOK UCIOJIb3Ys IPU HEOOXOAUMOCTH 1 pa0orta,
7 https://m.edsoo.ru/7f41 = KaabKyISTOpP, BHIIOIHATH [IPOBEPOYHAs
CreneHn ¢ NeabIM .
7af8 npeoOpa3oBaHus BBIPAKECHHIA, pabora,
HOKASATCICM CcozlepIKaIiX KBaPaTHbIE KOPHH, MaTeMaTHYeCKH
WCIIOJNB3Yys CBONCTBA KOPHEH. W JUKTaHT,

Hcnoap30BaTh 3aucy OONBIINX U

TCPMUHOJIOTUYC




MAaJIbIX YHUCEJI C TOMOILBIO
JECATUYHBIX APOOEH u cTeneHen
yucaa 10

CK UM JUKTAaHT,
3a4eT, YCTHBIN
OTBET

Anrebpanyeckue
BBIPKCHHUS.
KBanpatubiit
TpEXUIICH

AnreOpandeckue
BBIPAXKCHUA.
AnreOpandeckas
apo0b

15

bubnuoreka [JOK
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7af8

[IpumeHsTh MOHSATHE CTENEHH C
LIETIBIM T10KA3aTeJIeM, BBITIOIHITh
peoOpa30BaHus BEIPAKEHUIH,
coJiepKaIIuX CTENEHU C IEJIbIM
nokasaresnem. BoinonHsaTh
TOXKJIECTBEHHBIE MTPEOOPA30BAHMS
palMOHAJIbHBIX BBIPAKEHUN HA OCHOBE
MpaBWJI JI€UCTBUI HAJl MHOTOWICHAMU
U anredpandecKuMu ApoosMHu.
PacknanpiBaTh KBaipaTHBINA TPEXUIIEH
Ha MHOXHTeNnu. [Tpumensate
npeoOpa3oBaHMsl BRIPAXKEHUMN IJIs
pelIeHMs pa3InyHbIX 3a/1a4 U3
MaTEeMaTHKH, CMEXHBIX IPEIMETOB, U3
peanbHON MPAKTHUKHU.

[IpuMeHsTh NOHATHE CTENEHU C
LIETIBIM T10KA3aTENEM, BBITIOIHATh
npeoOpa3oBaHUs BEIPAKEHUH,
COJIepKAIIUX CTENEHU C IEJIBIM
nokasaresnem. BrinonHsaTh
TOKJIECTBEHHBIE TIPe0Opa30BaHUs
paIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MpaBWI JICUCTBUI HAJl MHOTOWICHAMU
U anredpandecKuMu JpoOsMH.
PackianpiBath KBaApaTHBIN TPEXUIIEH
Ha MHOXHTENU. [IpumeHsTs
npeoOpa3oBaHMsI BRIPAKEHUHN IS
pelIeHMs pa3InyHbIX 3a/1a4 U3
MaTE€MAaTHKHU, CMEXHBIX IPEIMETOB, U3
peanbHOM MPAKTUKH.

Y CTHBIN OTBET,
KOHTpPOJIbHAS
pabora,
CaMOCTOsITEeIIbHA
s pabora,
MaTeMaTU4CCKH
W TUKTaHT, TECT

KonTposnbHas
pabora,
CaMOCTOSITENIbHA
s pabora,
IIPOBEPOYHAs
pabora,
MaTeMaTUYeCKH
W IUKTaHT,
TEPMHUHOJIOTHYE
CK UM JUKTAHT,
3a4eT, YCTHBIN
OTBET




YpaBHeHus u

HEpaBEHCTBA. 15
KBanpathbie

ypaBHEHUS

VYpaBHeHus u
HEpaBEHCTBA. 13

Cucremsbl ypaBHEHUI

bu6mmoreka [{OK
https://m.edsoo.ru/7f41

7af8
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Pewars nuHeNHbIE, KBaApaTHBIE
ypaBHEHUS U pallMOHATIbHBIC
YpaBHEHMS, CBOASILUECA K HUM,
CUCTEMBI JIByX YPaBHEHHH C IByMs
nepeMeHHbIMU. [IpoBOANTH
MPOCTEUIINE UCCIIECTOBAHMS
YpaBHEHHI U CUCTEM YpaBHCHUH, B
TOM YHCJIE C IPUMEHEHUEM
rpaduyecKux mpeacTaBiIeHun
(ycranaBiMBaTh, IMEET JIM yPaBHCHUE
WJIM CUCTEMA YPaBHEHUN PELICHMUS,
€CJIM UMEET, TO CKOJIBKO, U TpoYee).
[lepexoauTh OT CIOBECHOI
(hOopMyIIUPOBKY 3a/1a49U K €&
anreOpandeckoi MOJIEH ¢ MTOMOIIBIO
COCTABJICHUS YPAaBHEHUS UITU CUCTEMBI
ypaBHEHU, HHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4u
MOJYy4eHHBbIN pe3ynbTar. [[puMeHaTs
CBOICTBA YMCIIOBBIX HEPABEHCTB IS
CpaBHEHUS, OLICHKH, pellaTh
JIMHENHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOMN 1 UX CUCTEMBI, 1aBaTh
rpadUyYecKyro WILUTIOCTPALUIO
MHOKECTBA PEILICHU HEPaBEHCTBA,
CHUCTEMBI HEPABEHCTB

Pemars nuHenHbIE, KBaApaTHBIE
YPaBHEHHMS U pallMOHAIbHbIE
YpaBHEHMS], CBOJAILUECS K HUM,
CHUCTEMBI JIByX YPaBHEHHUH C ABYMS
nepeMeHHbIMU. [IpoBOINTH
MPOCTEUIINE UCCIECTOBAHMS
YPaBHEHUH U CUCTEM YpaBHEHHUN, B
TOM YHUCJIE C IPUMEHEHUEM

Y CTHBIN OTBET,
KOHTPOJIbHAs
pabora,
CaMOCTOSITENIbHA
s padora,
MaTeMaTHYECKU
W TUKTaHT, TECT
(mpoBoauTCs B
paMKax ypoka 5
-10 munyT

Y CTHBIN OTBET,
KOHTpPOJIbHAS
pa0ora,
CaMOCTOSITEeIIbHA
s pabora,
MaTeMaTU4eCKu
W TUKTAHT, TECT
(mpoBoaMTCS B




YpaBHeHus u
HEPAaBEHCTBA.
HepasencrBa

12

bubnunoreka [JOK
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rpadUYecKuX MpeacTaBICHHMA
(ycraHaBiMBaTh, UIMEET JIH yPaBHEHUE
WIN CHCTeMa YpaBHEHUH pelIeHus,
€CII UMEET, TO CKOJIBKO, U Ipoyee).
[IepexoauTh OT ClIOBECHOM
(opMyIHPOBKH 331a4u K €€
anredpanvyeckoi MosIeIH ¢ IOMOLIbIO
COCTaBJICHUsI YPABHEHUS WU CUCTEMBI
ypaBHEHUH, HHTEPIPETHUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4u
MOJy4eHHBIN pe3ynbraT. [IpuMeHsaTh
CBOMCTBA YMCIIOBBIX HEPABEHCTB AJIS
CpaBHEHMS, OLIEHKH, pelaTh
JIMHENHBIE HEPABEHCTBA C OJHOU
NIEPEMEHHOH U UX CHCTEMBI, 1aBaTh
rpadUYecKyro MILUTIOCTPALIUIO
MHOX€ECTBa PEIICHUI HEPABEHCTRA,
CHUCTEMbI HEpABEHCTB

Pemars nuHenHbIE, KBaApaTHBIE
YPaBHEHHS U pallMOHAJIbHbBIC
YPaBHEHHUS, CBOASILUECA K HUM,
CUCTEMBI JIByX YPAaBHEHMI C IBYMs
nepeMeHHbIMU. [IpoBOAUTH
MIPOCTEUIINE UCCIIEIOBAHUS
YPaBHEHUH U CUCTEM YpPaBHEHHUN, B
TOM YHCJIE C IPUMEHEHUEM
rpaduyuecKux MpeacTaBIeHU
(ycranaBnMBaTh, UIMEET JIM ypaBHEHHE
WJIM CUCTEMA YPAaBHEHU PELICHMUS,
€CJT UMEET, TO CKOJIBKO, U IpoUee).
IlepexoauTh OT CIIOBECHOMI
(opMyIHPOBKH 33a1auu K €
anredpandyeckoi MoJIeIH ¢ IOMOLIbIO
COCTaBJICHHsl YPABHEHHS NN CUCTEMBI

paMKax ypoka 5
-10 munyT

Y CTHBIN OTBET,
KOHTpPOJIbHA
pabora,
CaMOCTOSATENbHA
s pabora,
MaTeMaTUYeCKH
W IMUKTaHT, TECT
(mpoBOUTCS B
paMKax ypoka 5
-10 MunyT




O yHKIMH.
OCHOBHBIE TIOHATHS

O yHKIMH.
Yucnoble QyHKIHH
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yYpaBHEHHH, UHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4u
MOJYy4YEeHHBIN pe3ynbTart. [I[pumMeHaTs
CBOMCTBA YMCIIOBBIX HEPABEHCTB AJIS
CpaBHEHUS, OLIEHKHU, pelIaTh
JIMHENHBIE HEPABEHCTBA C OJHOU
MIEPEMEHHOI U UX CUCTEMBI, AaBaTh
rpadUUecKyr0 HILTIOCTPAIHIO
MHO>KECTBa peLICHHI HePaBeHCTRA,
CHUCTEMbI HEPABEHCTB

[TonuMatp U UCTIONB30BATH
(yHKIIMOHATbHBIE TIOHSATHUS U A3BIK
(TepMHHBI, CHMBOJIMYECKHUE
0003HauCHHU), ONIPEAETIATH 3HAYCHUES
(GyHKIUY 110 3HAYCHUIO apTyMEHTa,
OIIpEJeNsATh CBOMCTBA (QYHKIIMHU MO €€
rpaduky. CTpouTh rpapuku
3JIEMEHTapHbIX QYHKUIUHN BUJA: Y =
kix,y=x2,y=x3,y=x|,y=1x,
ONMUCHIBATh CBOMCTBA YHCIOBOU
¢dbyakuuu o e€ rpaduky

[ToHumathb U UCMOIB30BATH
(yHKIMOHAIbHBIE OHATHS U SI3bIK
(TepMHHBI, CUMBOJIMYECKHE
0003HAYCHHU), OTPEIEIIATh 3HAUCHHE
(YHKIMM 110 3HAUYEHUIO apTryMEeHTa,
OIIpENeNsATh CBOMCTBA (QYHKIIMHU TIO €
rpapuxy. CTpouTs rpapuxu
3JIEeMEHTapHbIX PYHKUIUHN Buaa: Y =
kix,y=x2,y=x3,y=x|,y=1x
ONMUCHIBATh CBOMCTBA YHCIIOBOU
¢GbyHkuy 1o e€ rpaguxky

VYcTHBII OTBET,
KOHTPOJIbHAsS
pabora,
CaMoCTOsITeTIbHA
s pabora,
MaTeMaTHYeCKU
W TUKTaHT, TECT
(mpoBOAUTCS B
paMKax ypoka 5
-10 MunyT

Y CTHBIN OTBET,
KOHTpPOJIbHAA
pabora,
CaMOCTOATENbHA
s pabora,
MaTeMaTUYeCKH
W IMKTaHT, TECT
(mpoBOUTCS B
paMKax ypoka 5
-10 MunyT




[ToBTOpEHUE U

10 0000111eH1E

OBIIEE KOJIMYECTBO
YACOB I10
I[TPO'PAMME
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https://m.edsoo.ru/7f41

7af8

Y CTHBIN OTBET,
KOHTPOJIbHAS
pabora,
CaMOCTOSITENIbHA
s padora,
MaTeMaTHYECKU
W ITMKTaHT, TECT
(mpoBoauTCs B
paMKax ypoka 5
-10 munyT



n/n

9 KJIACC

HaumenoBaHue pa3aejios
U TEM NIPOTrpaMMbI

Hucna u BBIYUCIIEHUS.
JleficTBUTENBHBIE YUCIA

Koan4vecTBo 4acoB

Bcero

pakTr
KonTpoar nuecknu
HbIe e
padoThI padotr

bl

DJIEeKTPOHHBIE
(uudpoBbIe)
oOpa3oBaTe/ibHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/7f419d

08

CmcoK MTOroBBLIX
IJIAHHPYEMBbIX
pe3yJbTaToB ¢
yKa3aHHeM 3TanoB UX
dopmMupoBanusn

CpaBHHBaTh U
YIOPSAI0UYUBATh
palOHAIIbHBIE U
UppaLMOHAIbHBIEC YUCIIA.
BreinoaHaTs
apumMeTnIecKue
JIEUCTBUS C
palMoOHAIbHBIMU
YUCIaMH, COYeTas
YCTHBIC U TUCbMEHHBIE
MPUEMBI, BBITIOJIHSITh
BBIYHCIICHUS C
HUppaMOHATEHBIMHU
yuciaamu. Haxonuts
3HAUEHHUS CTETIECHEH ¢
LEeIbIMH NTOKA3aTENSIMU U
KOpPHEH, BEIYUCIISITh
3HAYCHUS YHCITOBBIX
BbIpakeHH. OKPYIISTh
JIECTBUTEIbHBIC YUCIIA,
BBITIOJIHATH PUKHUJIKY
pe3yibTara BEIYUCIEHUH,
OILICHKY YUCJIOBBIX
BBIPaKCHUU

Crocod omeHkH
HTOIOBBIX
IIAHUPYEMBbIX
pe3yJbTaToB

Kontponbhas
pabora,
CaMOCTOSITENIbHAS
pabora,
IPOBEPOYHAS
pabora,
MaTeMaTUYECKHUM
JTUKTAHT,
TEPMUHOJIOTHYECK
Ul TUKTaHT, 3a4€T,
YCTHBIN OTBET




YpaBHeHus u
HEPABEHCTBA. Y PaBHEHHUS
C OJTHOH IEpEMEHHOMI

14

bu6moreka [IOK
https://m.edsoo.ru/7f419d

08

Pewiars iuHeHbIE 1
KBaJIpaTHbIE YpaBHEHMUSI,
YPaBHEHHUS, CBOASIIHAECS
K HUM, IpoCTeime
JIpOOHO - pallOHAIbHbIE
ypaBHeHus. Pematp
CUCTEMBI JIBYX JTUHEHHBIX
YpaBHEHUH C IByMs
MIEPEMEHHBIMU U
CUCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX
OJIHO YPAaBHEHHE HE
SIBJISIETCS] JINHEUHBIM.
Pewars TekcToBbie
3aJa4y aIredpandeckum
CIMOCOOOM C NTOMOIIIBIO
COCTABJICHUSI YPaBHEHUS
WJIN CUCTEMBI JABYX
YPaBHEHHH C IByMs
NIEPEMEHHBIMHU.
IIpoBoauTh mpocreiiiue
HCCIIEI0OBAHUS
YPaBHEHHI U CUCTEM
ypaBHEHUH, B TOM YHUCIE
C IPUMEHEHUEM
rpaduaeckux
npeacraBieHuil Pemars
JVHEHbIE HEPABEHCTBA,
KBa/IpaTHbIE
HEPaBEHCTBA,
n300paXkaTh pereHue
HEPABEHCTB HA YHCIIOBOU
MPSIMOM, 3aITUCHIBATH
peuIeHNe C MOMOIIbIO

KontponbHas
pabora,
CaMOCTOSITENIbHAS
pabora,
IpoBepOYHas
pabora,
MaTeMaTHYeCKUn
JTUKTAHT,
TEPMHHOJIOTHYECK
U¥ JUKTAHT, 3a4ET,
YCTHBIN OTBET




YpaBHeHus u
HepaBeHCTBA. CUCTEMBI
ypaBHEHUI

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d

08

CHUMBOJIOB. Pemath
CHCTEMBI THHECHHBIX
HEPABEHCTB, CUCTEMBI
HEPABEHCTB,
BKJIFOUAIOIIIHE
KBaJIpaTHOE
HEpPAaBEHCTBO,
n300paxarhb pelieHue
CHUCTEMbl HEPABEHCTB Ha
YHUCIIOBOU IIPSIMOH,
3alUChIBATh PEIICHUE C
IIOMOIIBIO CUMBOJIOB.
Hcnonp3oBaTh
HEPABEHCTBA MPHU
pELICHUN Pa3IMYHbIX
3a1ad4.

Pemats nuHeliHbIE U
KBaJ[paTHbIC YPaBHEHMS,
YpaBHEHHUS, CBOSIILIAECS
K HMM, ITpocTeHImmne
JIpOOHOpAIMOHATBHBIC
ypaBHeHus. Pemars
CUCTEMBI JIBYX JINHEUHBIX
YPaBHEHHH C IByMs
MEPEMEHHBIMU U
CUCTEMBI JIBYX
YpaBHEHH, B KOTOPBIX
OJIHO YPaBHECHHE HE
SIBJISIETCS] JINHEUHBIM.
Pematp TekcTOBBIE
3a/1auy anredpandecKkum
CIIOCOOOM C ITOMOIIBIO
COCTaBJICHUSI YPaBHEHUS
WM CUCTEMBI IBYX

KontponbHas
pabora,
CaMOCTOSITENIbHAS
pabora,
IIPOBEPOYHAs
pabora,
MaTeMaTHYECKUI
JTUKTAHT,
TEPMHUHOJIOTHUYECK
UM IMKTAHT, 3a4€T,
YCTHBIN OTBET




YPaBHEHUH C IBYMS
MepEMEHHBIMHU.
[IpoBomuTh npocrenme
UCCIIEI0BAHUS
YPaBHEHHUI U CUCTEM
YPaBHEHUH, B TOM YHUCIIE
C IPUMEHEHUEM
rpadguaecKux
MPEeCTaBICHUI
(ycraHaBMBaTh, HMEET
JM YpaBHEHUE WIN
CUCTEMa ypaBHEHUI
peuleHusi, €Clii UMEET, TO
CKOJIBKO, U TIpOvee).
Pewrars nuHeitHbIe
HEPABEHCTBA,
KBaJpaTHbIE
HEpaBEHCTBA,
n300paxarhb pereHue
HEPABEHCTB HA YHMCIIOBOU
MpsIMOiA, 3aIIUCBIBATh
pelieHue ¢ MOMOIBI0
CUMBOJIOB. Pemars
CUCTEMBbI JIMHEHUHBIX
HEPABEHCTB, CUCTEMBbI
HEPABEHCTB,
BKJIIOYAIOIIHE
KBaJpaTHOE
HEPaBEHCTBO,
n300paxarhb peleHue
CHCTEMbI HEPABEHCTB Ha
YUCIIOBOM NIPSAMOH,
3aMKMCBIBATH PELIEHUE C
MTOMOILBIO CUMBOJIOB.




YpaBHeHus u
HEPABEHCTBA.
Hepasencra

16

bu6moreka [IOK
https://m.edsoo.ru/7f419d
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Pewiars iuHeHbIE 1
KBaJIpaTHbIE YpaBHEHMUSI,
YPaBHEHHUS, CBOASIIHAECS
K HUM, IpoCTeime
JIpOOHO - pallOHAIbHbIE
ypaBHeHus. Pematp
CUCTEMBI JIBYX JTUHEHHBIX
YpaBHEHUH C IByMs
MIEPEMEHHBIMU U
CUCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX
OJIHO YPAaBHEHHE HE
SIBJISIETCS] JINHEUHBIM.
Pewars TexkcToBbIE
3aJa4y aIredpandeckum
CIMOCOOOM C NTOMOIIIBIO
COCTABJICHUSI YPaBHEHUS
WJIN CUCTEMBI JABYX
YPaBHEHHH C IByMs
NIEPEMEHHBIMHU.
IIpoBoauTh mpocreiiiue
HCCIIEI0OBAHUS
YPaBHEHHI U CUCTEM
ypaBHEHUH, B TOM UUCIIE
C IPUMEHEHUEM
rpaduaeckux
npeacraBieHuil Pemars
JVHEIHbIE HEPAaBEHCTRA,
KBa/IpaTHbIE
HEPaBEHCTBA,
n300paXkaTh pereHue
HEPABEHCTB HA YHCIIOBOU
MPSIMOM, 3aITUCHIBATH
peuIeHNe C MOMOIIbIO

KontponbHas
pabora,
CaMOCTOSITENIbHAS
pabora,
IpoBepOYHas
pabora,
MaTeMaTHYeCKUn
JTUKTAHT,
TEPMHHOJIOTHYECK
U¥ JUKTAHT, 3a4ET,
YCTHBIN OTBET




O yHKINHT

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d
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CHUMBOJIOB. Pemath
CHCTEMBI THHECHHBIX
HEPABEHCTB, CUCTEMBI
HEPABEHCTB,
BKJIFOUAIOIIIHE
KBaJIpaTHOE
HEpPAaBEHCTBO,
n300paxarhb pelieHue
CHUCTEMbl HEPABEHCTB Ha
YHUCIIOBOU IIPSIMOH,
3alUChIBATh PEIICHUE C
IIOMOIIBIO CUMBOJIOB.
Hcnonp3oBaTh
HEPABEHCTBA MPHU
pELICHUN Pa3IMYHbIX
3a7a4

PacnioznaBath QyHKIIMM
U3YYEHHBIX BUJIOB.
[TokasbiBaTh
CXEeMaTHYECKH
pacroyiokeHne Ha
KOOPAMHATHOU
TUIOCKOCTH IpauKkoB
byukmi Buga: y = kx, y
=kx+b,y=k/x,y=ax2
+hx+c,y=x3,y=VXx,
Y =X|, B 3aBHCHUMOCTH OT
3HAYCHHUU

KO3 (HIHEHTOB,
OIUCHIBATh CBOICTBA
dbyakuuid. CTpouTs
n300paxaTh
cXeMaTH4YeCKH rpauku
KBaJpaTUYHBIX (YHKITHH,

KontponbHas
pabora,
CaMOCTOSITENIbHAS
pabora,
IIPOBEPOYHAs
pabora,
MaTeMaTHYECKUI
JTUKTAHT,
TEPMHUHOJIOTHUYECK
UM IMKTAHT, 3a4€T,
YCTHBIN OTBET




YucioBkle
OCJIEI0BATEIbHOCTH

15

but6mmoreka [IOK
https://m.edsoo.ru/7f419d
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ONUCHIBATh CBOMCTBA
KBaJIpaTUYHBIX (yHKIUI
o uX rpadukam.
PacnosnaBats
KBaIpaTUYHYIO () YHKIIHIO
1o ¢opmyIe, NPUBOIUTh
MIPUMEpPHI KBaAPATUUHBIX
GbyHKIMI U3 peanbHOR
JKU3HH, (DU3UKH,
T€OMETPHH.

Pacmnio3naBarts
apu(PMETUYECKYIO U
r€OMETPUYECKYIO
MIPOTPECCUH TPU PA3HBIX
crioco0ax 3aJaHusl.
BhIoaHATS BEIUHCICHUS
C HCIOJIb30BaHHEM
dbopmyn N-ro wieHa
apumeTnyecKoit u
r€OMETPUYECKON
IIPOTPECCUIl, CYMMBI
MEPBBIX N YWICHOB
N3o6paxaTs uneHbl
IOCIIEIOBATEIIFHOCTH
TOYKaMHM Ha
KOOPJAMHATHON
IIocKocTH. Pemars
3aJa41, CBSI3aHHBIC C
YHCIIOBBIMU
IIOCJICIOBATEILHOCTSAMH,
B TOM YHCIIC 3aJ]a41 U3
peanbHOM Ku3HU (C
HCITOJIb30BaHHUEM

KonrposbHas
pabora,
CaMOCTOATEINbHAs
pabora,
IPOBEPOYHAS
pabora,
MaTeMaTUYeCKun
JTUKTAHT,
TEPMHUHOJIOTUYECK
Ul TUKTaHT, 3a4€T,
YCTHBIN OTBET




KaJbKYJISITOpA,
U (QPOBBIX TEXHOJIOTHIA).

[ToBTOpenwue, 06006mIEHNE,
cucreMaTu3anus 3HaHui

OBLIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

18

102

bu6nmoreka [IOK
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KonTposnbHas
pabora,
CaMOCTOSITeNbHAs
pabora,
IPOBEPOYHAs
pabora,
MaTeMaTUYECKUn
JIUKTAHT,
TEPMHHOJIOTHUECK
W¥ JUKTAHT, 3a4eT,
YCTHBIA OTBET




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KosmyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undposBbie
n/n Tema ypoxa Bcero Kontpoarmbie  Hpaktieckite n3ydeHusi  o0pa3oBaTesbHbIE
padoThI padoThbI pecypenI
1 [ToHsiTHE PAIMOHATILHOTO YHCIIA 1
5 Apudmernueckue 1eHCTBUS C 1
paMoOHAIBHBIMH YHCIAMH
3 Apudmernueckue 1eiCTBUS C 1
palMOHAIbHBIMU YUCIAMHU
4 Apudmernueckue 1eicTBUS € 1
palroHaTBHBIMH YHCIIAMH
5 Apudmernueckue AecTBUs ¢ 1
panroHaIBHBIMH YU CIIAMH
5 Apudmernueckue AecTBUS ¢ 1
palroHaNIbHBIMU YHCIAMH
7 CpaBHeHue, ynopsiiouuBaHue 1
palMoOHAIBHBIX YHCeT
8 CpaBHeHue, yrnops041BaHue 1
palMoOHAIBHBIX YHCeT
9 CpaBHeHue, yrnops041BaHue 1
palMoOHAIBHBIX YHCeT
10 Crenenpb ¢ HaTYpaTbHBIM 1 bu6muotexa [IOK
[I0Ka3aTesIeM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATYpaTbHBIM 1 bu6motexa [HOK

IOKa3aTcjIcM

https://m.edso0.ru/7f421382




12

CreneHb ¢ HaTypalbHBIM
noka3zareyiem

but6mmoreka [JOK
https://m.edsoo.ru/7f42154e

13

CreneHnb ¢ HaTypalbHBIM
1oKa3aresnem

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

14

15

16

17

CreneHs ¢ HaTypaJbHbIM
IoKasarcjiemM

Perenne oCHOBHBIX 337124 Ha
JpoOH, TIPOIEHTHI U3 peaTbHON
MPaKTUKU

Perienne oCHOBHBIX 337124 Ha
JpoOH, TIPOIIEHTHI U3 peaTbHON
MPaKTUKU

Penrenne ocCHOBHBIX 3a/1a4 Ha
JpoOH, TIPOIEHTHI U3 peaTbHON
[IPaKTUKH

18

19

Perenrie 0OCHOBHBIX 33724 Ha
JpoOH, TIPOIEHTHI U3 peaTbHON
[IPaKTUKH

HpI/I3HaKI/I ACIINMOCTH, PaA3JIOKCHUA
Ha MHOXXHTCJIN HAaTYyPaJIbHBIX YHUCECII

20

21

22

[Ipu3Haku 1eIUMOCTH, pa3ioKeHUs
Ha MHOYKHUTEIT HATypPaTbHBIX YUCEI
Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHast MPOTMOPIIMOHAIIEHOCTH
Peanbnsbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIUOHATEHOCTH

23

Peanbubie 3aBucuMoctu. [Ipsimas u
oOpaTHast MPOTMOPIIMOHAIIBHOCTH




Peanbusbie 3aBucumMoctu. [Ipsimas u

24
o0OpaTHas MpOoNOpPLUUOHATEHOCTH
25 KonTtponbnas pabota no reme
"PaunonanpHble yncna'
26 bykBenHbIe BoIpaxeHus bubmmorexa LIOK
K P https://m.edsoo.ru/7f41feec
7 Ilepemennsie. JlonycTumelie
3HAYCHUS TICPEMEHHBIX
28 Dopmynbl
29 Dopmyisl
[IpeobpazoBaHue OYKBEHHBIX
30 BBIPXCHHI, PACKPBITHE CKOOOK H bubmmorexa [IOK
P > Packp https://m.edsoo.ru/7f41fafa
NPHUBEICHUE TIOJO0HBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
31 BLI: a)KIZHI/Iﬁ ack }BIII;I/IC CKOOOK U bubmmorexa IIOK
P » PACKD https://m.edsoo.ru/7f41fd70
NPHUBEJICHUE TIOJO0HBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
32 BBIpa)KEHHH, paCKpPBITHE CKOOOK U
NPHUBEJICHUE TIOJO0HBIX ClIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX
33 BBIpa)KEHHH, pPACKPBITHE CKOOOK U
NpUBEICHUE TTOJOOHBIX ClIaraeMbIX
34 CBOIICTBA CTETICHH C HATYPAJIbHBIM bu6muotexa [IOK
MOKa3aTeyieM https://m.edso00.ru/7f421382
35 CBoiicTBa CTENEHH C HATYPAJTbHBIM bu6muotexa [HOK
[I0Ka3aTesIeM https://m.edso0.ru/7f42154e
36 CBoiicTBa CTENEHH C HATYPAJIbHBIM bubnuotexa [IOK

IIOKa3aTcjIcM

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




but6mmoreka [JOK

37 M e
HOTOMICHET https://m.edsoo.ru/7f42276e
bubnmorexa [JOK
38 M
HOTOWICHE! https://m.edso00.ru/7f422930
39 CioxeHue, BBIYUTaHUE, YMHOKEHHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIMUTAaHUE, YMHOKCHUE bubnuorexa [JOK
MHOTOWICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYMUTaHUE, YMHOKCHUE bu6muotexa LHOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 Crnoxenue, BBIYUTAHNUE, YMHOKEHUE bubnuotexa LIOK
MHOTOWICHOB https://m.edsoo.ru/7f423182
43 DopMmybl COKPALEHHOTO bubnuorexa LIOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMmynbl COKPAEHHOTO bubnunoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPAIIEHHOTO bubnuotexa LIOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
46 DopMmynbl COKPALIEHHOTO bubnuotexa LHIOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 Dopmybl COKPALEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo0.ru/7f4251d0
48 Paznoxxenne MHOTOWIEHOB Ha butmmoreka [JOK
MHOKHTEIN https://m.edso0.ru/7f423312
49 Pasnoxxenrne MHOTOWICHOB Ha butmmoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOTOUYJICHOB Ha bubnuorexa [JOK

MHOXHUTCIIN

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




PasnosxeHne MHOTrO4JIcHOB Ha

o1
MHOKHTENHN
59 KonrtponbHas pabora no reme
"Anredpanyeckue BbIpaKEHUS
VYpaBHeHue, IpaBuiia
53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUU
JluneitHoe ypaBHEHUE C OTHOU
54 HEPEMEHHOM, pellIeHNE JTMHEHHBIX
YpaBHEHHI
JIuHeiliHOe ypaBHEHHUE C OJHOMN
55 MIEPEMEHHOM, PEIICHUE TMHEHHBIX bubamorexa [TOK
. https://m.edso0.ru/7f420482
ypaBHEHUH
JInHeiiHOe ypaBHEHHUE C OJHOMN
56 IIEPEMEHHOMU, PEILIEHUE JIMHENHBIX
ypaBHEHUI
57 Pemenue 3aga4 ¢ MOMOIIBIO bu6mmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenue 3ama4 ¢ HOMOIIBIO but6mmoreka [JOK
YpaBHEHUI https://m.edso0.ru/7f420806
59 Pemenne 3amay ¢ HOMOIIBIO bu6nmnoreka [JOK
ypaBHEHUI https://m.edso0.ru/7f4209a0
60 Pemenne 3amay ¢ HOMOIIBIO butmmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
JIuneliHOEe ypaBHEHUE C IBYMS bubnuoreka [IOK
61
NEPEMEHHBIMU U €ro Tpaduk https://m.edsoo0.ru/7f427c32
62 JIunentHoe ypaBHEHUE C ABYMs bubnuoreka LIOK

NEepEMEHHBIMU U €ro Tpaduk

https://m.edsoo.ru/7f427e8a




CucreMa JIByX JTMHEUHBIX

but6mmoreka [JOK

63
YpaBHEHHH C ABYMS IE€PEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa JIByX JTMHEUHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH
65 CucreMa ByX JTMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH
66 Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH
67 Pemenue cucrem ypaBHEHHIA bubamorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pemmenue cuctem ypaBHEeHU bubamorexa [TOK
https://m.edso0.ru/7f42865a
69 Pemenune cucrem ypaBHEHHIA bubmmorexa [IOK
https://m.edso0.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA
71 Pemenne cucreM ypaBHeHUN
7 Kontponbnas pabora no reme bubnuotexa LHIOK
"JIunelinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopawHara Touku Ha TIpsSMOit bubmorexa [OK
https://m.edsoo.ru/7f41de76
74 YucnoBbie TPOMEXYTKH brbmorexa [OK
https://m.edsoo.ru/7f41dff2
75 UucnoBble MPOMEXYTKH
76 PaccrosiHre Mex 1y AByMs TOUKAMH
KOOPJIMHATHOM NPSIMOU
77 Paccrosinue Mexay AByMsl TOUKaMU

KOOPJAMHATHOM IPSIMOU




78 [IpsamoyrosibHas cucrema bu6nuotexa LIOK
KOOPJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyrosibHAs cucTeMa bubmmotexa [HOK
KOOPAMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKoB, 3a1aHHBIX bu6mmotexa [HOK
dopmymnamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuotexa LIOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aTaHHBIX
dbopmynamu
83 [Tpumeps! rpaduKoB, 3aJaHHBIX
dopmymnamu
84 Urenue rpaukoB peasbHbIX bubnuotexa LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 UYrenue rpa(bI:IKOB peanbHBIX
3aBHUCHUMOCTEH
bu6muotexa [HOK
86 Honsrue pywkuitn https://m.edso]jru/7f41ef06
87 I'paduk byHKIIUN
. . bu6mmotexa [HOK
88 Cpoficrsa pymicuiit https://m.edsogru/7f41f078
. . bubnuorexa [JOK
89 Cpoficrsa pymicuiit https://m.edsogru/7f41f1fe
. bu6mmotexa [HOK
%0 Jineiinas ynicuns https://m.edso]jru/?f427282
91 Jluneitnas ¢pyHKUUSA Bubmroreia LIOK

https://m.edsoo.ru/7f427412




92 [TocTpoenue rpaduka THHEHHOM 1 bu6nuotexa [IOK
byHKIUN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TuHEHHON 1
byHKIIHN
94 I'paduk GyHkwm y =|x|
95 I'paduk dpynkimm y =[x|
KonTpoinbHas padoTa 1mo reme
96 "Koopaunats! u rpaduxu 1 bubmmorexa [{OK
P R P ) https://m.edsoo.ru/7f41f50a
O yHKIMHT
[ToBTOpEHHE OCHOBHBIX MOHIATHI 1
97 METOJIOB Kypca 7 Kjiacca 1 Bubmorexa LIOK
HOB TP . ’ https://m.edso0.ru/7f429c6c
0000111IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH H
98 METOJIOB Kypca 7 Kjiacca 1 Bubmorexa LIOK
HOB TP . ’ https://m.eds00.ru/7f429£32
000011IeHNEe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX IOHSATHH U
99 METOHO0B Kypca 7 Ki1acca 1 Bubmmorexa [IOK
HOB KYP . ’ https://m.eds00.ru/7f42a0e0
000011IeHNEe 3HAHUHN
[ToBTOpEHNE OCHOBHBIX IOHSATHH U
100 METOHO0B Kypca 7 Ki1acca 1 Bubmmorexa LIOK
HOB KYP . ’ https://m.edsoo.ru/7f42a27a
00001IeHNEe 3HAHUHT
101 Hrorosas koHTpobHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHITUH U
102 METOHO0B Kypca 7 Ki1acca 1 bubnnorexa [IOK
HOB KYP . ’ https://m.edso00.ru/7f42a900
00001IeHNEe 3HAHUHT
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KJIACC

KoanyecTBo yacos DJIeKTPOHHbIE
Jljjln Tema ypoxa Bcero Kontpoaerpie  Ipaxruieckue i[:;jeﬂﬂﬂ :)lg[()l;izll:?:enbnme
padoThI padoTsbI pecypen
1 KBaaparHbiii KOpeHb U3 YKCIIa 1 bubmmorexa [TOK
https://m.edso0.ru/7f42d452
5 [TonsiTue 00 nuppaMoHaIbLHOM 1 bubnuotexa LHIOK
YHUCIIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuaHbIC IPUOTHKEHUS 1
UppalOHATBHBIX YUCEI
4 JlecsiTuuHble TPUOTHKEHUS 1
UppaIMOHATBHBIX YUCEIT
5 JleficTBUTEIBHBIC YKCTIA 1
5 CpaBHeHHE IEHCTBUTEIBHBIX 1
qucen
7 CpaBHeHHE IEHCTBUTEIBHBIX 1
qucen
8 Apudmernueckuii KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue Buja X* = a 1
10 CgoiicTBa apu(pMeTHIECKUX 1 bubnuorexa [JOK
KBaJPAaTHBIX KOPHEW https://m.edso0.ru/7f42d862
11 CgoiicTBa apu(pMeTHIECKUX 1 bu6muotexa [IOK

KBaJPaTHBIX KOPHEH

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




[Ipeobpa3oBanue YHCIOBBIX

12 BBIPKCHUH, COACPKAIIUX bubmmorexa [JOK
p » CONCpRAIL https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHKe YHCIOBBIX
13 BBIPKCHUH, COICPKAIUX bubmorera [OK
P ’ p https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHre YHCITOBBIX
14 BBEIpaKCHU, coJiepKalinux bubmorexa I{OK
P » COACPHall https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHre YHCITOBBIX
15 BBIPAKEHUH, COJEPKAILINX bubmorexa [OK
P > coRepat https://m.edso00.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 Crelnens ¢ 1eJIBIM ITOKa3aTelIeEM bubnnorexa LHOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3aMuch Yucia.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T JIEMEHTapHBIX YacTHUIL J0 bubnunoreka [IOK
KOCMHUYECKHX 0OBEKTOB), https://m.edso0.ru/7f436098
JUTATETFHOCTH TIPOIIECCOB B
OKpPY)KaIoIlleM MUpe
18 CBoiicTBa CTENEHU C LEJIBIM bubnunoreka [JOK
oKa3aTeiIeM https://m.edsoo.ru/7f435648
19 CBOICTBA CTEIIEHHU C [EIBIM butmmoreka [JOK
TokaszaTejieM https://m.edsoo.ru/7f435648
20 CBOICTBA CTEIIEHHU C [EIBIM bu6nmnoreka [JOK
HoKazaTeieM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHH C LEJIBIM bubaunoreka [JOK

IoKa3aTcjIiCM

https://m.edsoo.ru/7f43599a




CBolicTBa CTEIEHHU C LIEJIBIM

but6mmoreka [JOK

22 MOKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanparnbiii TpéxuneH
24 KBanparusiii TpéxuneH
o5 Pa3znoxxenue kBagpaTHOTO bu6nuotexa LIOK
TpEXuiieHa HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBaapaTHOTO bu6nuotexa [HOK
TpéXusieHa Ha MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
Konrpomnbnas pabora mo remam
27 "KBagpatusie kopau. CTeneHu. bubmmorexa [TOK
T T U p— https://m.edso0.ru/7f42ec80
bubnuorexa [JOK
28 AxreOpairieckas Apods https://m.edso]jru/?f430382
JonycTumele 3Ha4EHUS
29 MEPEMEHHBIX, BXOJSAIIUX B
anreOpanyecKe BhIPAKEHUS
JonycTumele 3HaYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anreOpanyecKue BhIPAKEHUS
31 OCHOBHOE CBOHCTBO butmmoreka [JOK
anreOpandeckoi 1podu https://m.edso0.ru/7f4308e6
. bubnuorexa [JOK
32 Coxpatuerue apodei https://m.edsogru/7f430a8a
. bubnuorexa [JOK
33 Coxpaerne apodeii https://m.edsogru/7f430f44
34 Coxkpamienue apobeit bubmmorexa [TOK

https://m.edsoo.ru/7f430f44




Clo)xeHne, BRIYUTAHUE,

35 HOJKEHHE U JIETICHHUE Bubmiorexa HHOK
M g . https://m.edsoo.ru/7f43128¢c
anre0panvecKkux apooeit
ClioxeHue, BEIYUTAHHE,
36 HOXKEHHUE U IEJICHUE Bubmiorexa LHOK
™ . https://m.edsoo.ru/7f4315c0
anredpandecKkux apobeit
CnoxxeHue, BEBIYUTAHHUE,
37 HOXEHUE U JICTICHHUE bubmmorexa [TOK
o A N https://m.edsoo.ru/7f4318c2
anre0pandeckux aApooei
CnoxxeHue, BEBIYUTAHHUE,
38 HOKEHHE U JeJIEHUE Bubmrorexa HOK
M A . https://m.edsoo.ru/7f431a20
anre0pandecKkux aApooei
IIpeoOpa3oBanne BBIPAKEHUH,
39 cop e nrc)a ux anred I:J.I/ILICCI(I/IC Brbnrorexa HOK
AepRat p https://m.edsoo.ru/7f43259¢
npobu
[IpeoOpazoBanue BhIpaKEHUH,
40 colep KaluX anredpandyecKue bubmmorexa [IOK
p p https://m.edsoo.ru/7f432736
npoOu
IIpeoOpa3oBanue BEIpaKEHUH,
41 cop e xrc)a UX ainred Ie)mquKI/Ie Bubmrorexa HOK
Aeprratil P https://m.edsoo.ru/7f432736
npobu
42 Konrponbnas pabora no reme bubnuoreka [IOK
"Anre6panueckas Apoosb” https://m.edso0.ru/7f431d36
bu6nmnoreka [JOK
4 K
3 BAAPATIOS ypaBHemye https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBaapaTHOE ypaBHEHHUE bubmmorexa I{OK

https://m.edsoo.ru/7f42eela




but6mmoreka [JOK

4 Henonioe keafpaTHoe ypasterie https://m.edso0.ru/7f42eela
46 dopMyita KOpHEH KBaJApPaTHOIO bubnunoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyiia KopHeH KBaJApaTHOTO bubmmotexa [HOK
YpaBHEHUS https://m.edso0.ru/7f42f3f6
48 ®dopMyiia KOpHEW KBaAPATHOTO bu6nuotexa LHOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnuotexa LHIOK
49 Teopema Buera https://m.edsogru/7f42fef0
bu6muotexa LHOK
>0 Teopema Butera https://m.edso]jru/?f430076
51 Pemenue ypaBHeHMI, CBOASALINXCS bubnunoreka LIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemienune ypaBHeHU, CBOASIINXCS but6mmoreka [JOK
K KBaJIpaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimue gpodHO- bubnunoreka [IOK
paluOHaJIbHbIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimue gpoOHO- bubnuotexa LHIOK
palMOHAIIEHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekCcTOBBIX 3a1a4 C ) bu6nmnoreka [JOK
IIOMOILIBIO KBAaIPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42f75c
56 Pemenne TekCTOBBIX 3a/1a4 C butmmoreka [JOK
MIOMOIIBIO KBAIPAaTHBIX YPaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnuotexa LIOK
"KBanparubie ypaBHeHUs " https://m.edsoo.ru/7f4301f2
58 JInnenHoe ypaBHEHUE C AByMS

NepEMEHHBIMH, €T0 IpaduK,




MPUMEPHI PEIICHUsI ypaBHEHUI B
LEJIBIX YUCIIaX

59

JIluneiinoe ypaBHEHHE C ABYMS
NepEMEHHBIMH, €T0 IpaduK,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIaX

60

61

62

63

JInneniHoe ypaBHEHUE C AByMS
NepEMEHHBIMH, €T0 TpaduK,
NpUMEPHI PeIICHUs YpaBHEHHH B
LeJIBIX YUCIIax

Pemenune cucrem AByX JTMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU
Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHH C IBYMs IIEPEMEHHBIMU
Pemenne cucrem AByX JTMHENHHBIX
YPaBHEHHI C IBYMs IIEPEMEHHBIMU

64

IIpumepsl pelieHus CucTeM
HEJIMHENHBIX YPABHEHUM C IBYMs
NIEPEMEHHBIMU

65

66

67

IIpumepsl peleHus CuCTeEM
HEJIMHENHBIX YPABHEHU C IByMs
MEPEMEHHBIMU

I'padmyeckas nHTEpHpeTanus
YpaBHEHUS C IBYMSI IEPEMEHHBIMU
Y CUCTEM JINHEMHBIX YPAaBHEHHM C
IBYMs IEPEMEHHBIMU

I'paduueckas naTEpIpeTaIIms
YpaBHCHUSA C IBYMs [ICPEMCHHBIMU

bu6nmnoreka [JOK
https://m.edsoo.ru/7f43d6d6

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




Y CUCTEM JIMHEHHBIX YPAaBHEHUH C
JIBYMs IEPEMEHHBIMU

Pemrenne TekCcTOBBIX 3aJa4 C

68 MIOMOUIBIO CUCTEM YpPaBHEHUU
69 Pemenue TekcToOBBIX 3a7a4 €
[IOMOILBIO CUCTEM YPaBHEHUI
70 Pemenune TekcTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YpPaBHEHUI
71 UucioBbIE HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOI IepeMEHHOI
74 JIuneliHble HEpaBEeHCTBA C OHON bubnunoreka [IOK
MEPEMEHHOM U X PELICHUE https://m.edsoo.ru/7f42c692
75 JInneliHbIe HEpAaBEHCTBA C OJJHON bubnuotexa LIOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo0.ru/7f42c840
76 JIvHeliHbIe HEpABEHCTBA C OJHOMN
NIEPEMEHHON U UX pEIICHHE
77 CucTeMbl TUHEWHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM IIEPEMEHHOMN U UX pelLIeHUe https://m.edsoo0.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bu6muotexa [IOK
OJIHOM NIEPEMEHHON U UX pelLIeHUe https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEWHBIX HEPABEHCTB C
OJHOW MEPEMEHHOMN U UX PEIICHUE
N3o0paxenue penieHus
80 JUHCHHOTO HEPAaBEHCTBA U MX bubamorexa IIOK

CHUCTEM Ha YHMCIIOBOM MPAMOi

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




N3o0paxkenue penieHus

81 JIMHEMHOT0 HEPABEHCTBA U UX bubmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOW MPSIMOi
Kontponbnas pabota no rTemam
82 "HepasencrBa. CucteMbl
ypaBHEHUN"'
bubnuotexa LIOK
83 Howsrue pymrcunn https://m.edso]cfru/?f433012
84 OO6nacTh onpenencHus u bu6nuotexa LHOK
MHOXECTBO 3HAYCHHUN ()yHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0Obl 3a1aHus yHKIIHIMA
86 I'padux GyHKIHIHN
87 CaoiicTBa pyHKIINH, UX
0oTOOpakeHue Ha rpaduke
88 UYreHue u nocrpoeHue rpaukoB
byHKIIUN
89 [Ipumeps! rpadukoB QyHKIMM,
OTpaXKaroOIIUX peabHbIE MPOLECCHI
@OyHKIMH, ONUCHIBAIOIINE MTPSM
90 u (})]gp:THYIO HpOl‘IOpLIIIJ/IlOHaJ'IpLHLI}:O bubmmorexa LTOK
SABHCHMOCTH, 11X rpad https://m.edsoo.ru/7f434bbc
91 I'umepOoia
92 I'unep6omna
%3 Ppaduk yriciuin y = X E:fgg;/lr?:ee;;ﬁg/smusez
94 Tpadux dyHKim y = X° bu6mmoreka IJOK

https://m.edsoo.ru/7f434572




Oynkuun Y =X,y = X3,y = VX, y =

95 [x|; rpaduueckoe pemicHue 1 bubmorera [OK
TP . p . https://m.edsoo.ru/7f434d38
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
OyHKIUU Y =X3, Yy = X3, Yy =YX,y =
96 |x|'y? E(bwi/ecmey emeﬂie ’ 1 bubmorexa IOK
' TP . P . https://m.edsoo.ru/7f434eb4
YpaBHCHHH U CUCTEM ypaBHCHHIA
[ToBTOpEHNME OCHOBHBIX MOHITUHN U
97 METONOB KypcoB 7 U 8 Ki1accoB 1 Bubmrorexa HOK
HOB KYP . ’ https://m.edsoo.ru/7f4371aa
000011IeHrEe 3HAaHUI
[ToBTOpEHNME OCHOBHBIX MOHITUHN U
98 METONOB KypcoB 7 U 8 Ki1accoB 1 Bubmmorexa LIOK
#OB X3P . ’ https://m.edsoo.ru/7f43736¢c
0000111eHrEe 3HAaHUI
[ToBTOpEHME OCHOBHBIX MOHITUHI U
99 METOIOB KypcoB 7 U 8 Ki1accoB 1 Brbnrorexa HOK
#IOB X3P . ’ https://m.edsoo.ru/7f437510
0000111eHNEe 3HAHNHT
[ToBTOpEHME OCHOBHBIX MOHITUHN U
100 METOIOB KypcoB 7 U 8 Ki1accoB 1 Bubmmorexa [IOK
P . ’ https://m.edsoo.ru/7f4376b4
0000111eH1E 3HAHUI
but6mmoreka [JOK
101 51 1
TOrOBAs! KOHTPOIbHAA padoTa https://m.edsoo.ru/7f436b88
[ToBTOpEHME OCHOBHBIX MOHITUHN U
102 METOIOB KypcoB 7 U 8 KJ1accoB 1 Bubmaorexa HOK
HOB X3P . ’ https://m.edsoo.ru/7f437858
0000111eH1E 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102
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9 KJIACC

Ne
n/n

Tema ypoka

PammonansHbIC unca,
UppalnuoHaIbHbIE YUCIIa, KOHEYHbIC
1 OECKOHEYHBIC JCCATUIHBIC TPOOH
MHOkeCTBO JIEHCTBUTEIIHLHBIX
YHCcell;, ACHCTBUTEIILHBIC YHC/Ia KaK
OCCKOHEYHBIC JCCATUIHBIC TPOOH

KoaundecTBo 4acoB

KonTpoabhbie

Bcero
padoThI

IpakTuyeckune
padoTsbI

Jara
U3y4YeHHUs

DJIEeKTPOHHBbIE
undpoBbie
oOpa3oBaTe/bHbIE

pecypchl

B3aumHo onHO3HAaYHOE
COOTBETCTBUE MEXIY MHOKECTBOM
JIEHCTBUTEIILHBIX YUCEN U
MHOKECTBOM TOYEK KOOPAMHATHOU
npsMOit

CpaBHeHME NEHCTBUTENBHBIX YHCED,
apupmeTHYecKHe JeHCTBUS C
JeHCTBUTENbHBIMU YUCIIAMH

[Tpubnmxénnoe 3HaUeHNE
BEJIMYUHBI, TOUHOCTh NPUOIMKEHUS

Oxpyrienue yncen

OkpyrieHne yucen

[Ipukuaka u oieHKa pe3yJbTaTOB
BBIYUCIIEHUN

[Ipukuaka u oleHKa pe3yabTaToOB
BEIYHCIICHUHI




JIuneitnoe ypaBHeHue. Pemenue

10 aBHCHUH, CBOAAIINXCS K bubmmorex [IOK
P . > GOV https://m.edso0.ru/7f43bf66
JINHERHBIM
JIuneitnoe ypaBHeHue. Pemenue
11 YpaBHEHHH, CBOASALIMUXCS K
JINHEHHBIM
Ksanparnoe ypaBuenue. Pentenue
12 a]J:}II)eHI/Iﬁ Cyl})O SIIIUXCS K bubmmorexa [TOK
P » CBOU https://m.edso0.ru/7f43c542
KBaIPaTHBIM
Ksanparnoe ypaBuenue. Pentenue
13 a]J:I-II)eHI/Iﬁ c;yfo SIIIAXCS K bubmorexa [OK
P >GRO https://m.edso00.ru/7f43c542
KBaJIPaTHBIM
14 buxkBagpatHele ypaBHEHUS bubnnorexa LHOK
P yp https://m.edsoo.ru/7f43c3d0
15 bukBagpatHele ypaBHEHUS bubmmorexa ITOK
AP P https://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHust ypaBHEHUM
16 TpeTbel 1 4eTBEPTON cTereHen
paslioKeHueM Ha MHOXKUTETH
[Ipumepsl pelieHust ypaBHEHUM
17 TpETheN U YETBEPTON CTETICHEH
pa3lioKeHHEM Ha MHOXKUTETH
18 Pemenue nqpoOHO-panimoHaNbHBIX butmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f43c9b6
Pemenne qpobHO-palinoHaIbHBIX bubnuoreka [IOK
19 .
YpaBHEHHI https://m.edso0.ru/7f43c9b6
20 Pemenue TexcTOBHIX 3amad

anredpandecKuM METOI0M




21

Pemrenne TekCcTOBBIX 3aJ1a4
aJIFC6paPI‘I€CKPIM METOAOM

22

Penrenue TekcToBBIX 3a1a4
anredpanvyeckuM METOI0M

23

24

25

KonTtponbnas pabota no teme

"YpaBHeHUs ¢ OJTHOM NepeMEHHON'

YpaBHeHHE ¢ IBYMsI TEPEMEHHBIMHU
U ero rpadux

YpaBHECHHE C IBYMs IEPEMECHHBIMU
U ero rpaduk

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

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

26

Cucrema 1ByX JINHEHHBIX
ypaBHEHUH C IBYyMsI IEPEMEHHBIMU
U €€ pelIeHne

27

28

29

30

31

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C IByMS TIEpEMEHHBIMU
U €€ peleHne

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C IByMS TIepEMEHHBIMU
U €€ peleHne

CucremMa IByX JTUHEWHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU
U €€ peleHne

Pelenue cucteM AByX ypaBHEHUH,
OJHO U3 KOTOPBIX JINHEWHOE, a
Jpyroe — BTOPOU CTETIEHU
Pemenne cucreM AByX ypaBHEHHH,
OJHO M3 KOTOPBIX JIMHEWHOE, a
JPpyroe — BTOPOU CTENIEHU

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

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




Perienne cucrteM IByX ypaBHEHUH,

32 OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOH CTEIIEHU
Pelienne cucrteM IByX ypaBHEHUH,
33 OJIHO M3 KOTOPBIX JTMHEHHOE, a
JPYroe — BTOPOU CTEHEHU
I'padmueckas unrepnperanus
34 CUCTEMBI YPaBHCHH C ABYMS
NepEeMEHHBIMH
35 Pemienne TekcTOBBIX 33124
anredpanveckum crnocooom
36 Pemienne TekcTOBBIX 33124
anreOpandecKuM CrocoooM
37 KonTponbhas pabota no teme
"Cuctembl ypaBHEeHUH"
38 YucnoBble HEPAaBEHCTBA U MX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuotexa LIOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jluneitnpie HEpABEHCTBA C OJTHOM bu6muotexa [IOK
MEPEMEHHON U MX PELLICHHUE https://m.edsoo.ru/7f43af08
41 Jluneitnbie HEpABEHCTBA C OJTHOM bu6muotexa [IOK
MEPEMEHHOM U MX pEIICHHE https://m.edsoo.ru/7f43af08
42 JIuHeliHble HEpaBEHCTBA C OJTHOM bubnuoreka [IOK
MEPEMEHHON U MX PELLICHHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TUHEUHBIX HEPABEHCTB C

OJIHOM MEPEMEHHOM U UX PEIICHUE




CucTeMbl TUHEUHBIX HEPABEHCTB C

44 OJHOW MEPEMEHHOM U UX pEelICHUE
45 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX pelIeHue
46 KBazaparHble HEpaBeHCTBA U UX bu6mmotexa [HOK
peuieHue https://m.edso0.ru/7f43b098
47 KBagparnbsle HEpaBEeHCTBA U UX bubnuotexa LIOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBagparnbsle HEpaBEeHCTBA U UX bubnunoreka LIOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HepaBEeHCTBA U UX
pelieHue
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckas naTepnperanus
51 ngg;eHCTB U CI/ICTSMpHep;.lBeHCTB c Bubnroreia LIOK
https://m.edso0.ru/7f43b098
JIBYMSI IEPEMEHHBIMU
['padmueckas uHTEpHIpETAIUSI
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMHU
53 KonTponbuas pabota mo teme
"HepaBencrpa"
54 KBanparuunas ¢pyHkims, e€ rpadhuk bubnuorexa [JOK
U CBOMCTBA https://m.edso0.ru/7f4396c6
55 KBanparuunas ¢pynkuus, e€ rpapuk bu6nuotexa LIOK
U CBOMCTBA https://m.edso0.ru/7f439842
56 KBanparuunas ¢pynkuus, e€ rpadpuk bu6motexa [HOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4




57

[Tapaboia, KOOPAUHATHI BEPLINHBI
napaboIibl, 0Cb CAMMETPHH
napaboITbl

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

58

59

60

[Tapabosa, KOOPIUHATHI BEPIIUHBI
napaboIibl, 0Cb CAMMETPHH
napaboJIbI

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH
napadoJTbI

[Tapabosna, KOOpAUHATHI BEPIIUHBI
napadoJIbl, 0Cb CAMMETPHH
napaboJTbl

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

bubmuoreka [[OK
https://m.edsoo.ru/7f43alac

bubmuoreka [[OK
https://m.edsoo.ru/7f43a31e

61

62

63

[Tapabosna, KOOpAUHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPUH
napaboJIbI

[Tapabomna, KOOpAMHATHI BEPIIUHBI

napaboJibl, 0Cb CAMMETPHH
napaboJibl

I'padukn Gpynkumii: y = kX, y = kx +

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

butmmoreka [IOK
https://m.edsoo.ru/7f43a526

64

I'paduku pynaximii: y = kX, y = kx +

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

65

I'paduku pynaximii: y = kX, y = kx +

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

66

I'paduku pynakimii: y = kX, y = kx +

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

67

I'paduxu Gyaxmmii: y = kX, y = kx +

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




I'paduxu Gyaxmmii: y = kX, y = kx +

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

69 KonTtponbnas pabota no teme bubmmotexa [HOK
"®yakuun” https://m.edsoo.ru/7f43ab84

70 [TonsiTue YncI0BOM bubnmorexa [JOK
IOCJIE0BATENbHOCTH https://m.edsoo.ru/7f43e6¢c6
3a/laHue MOCJIE0BATENbHOCTH

71 PEKyppeHTHOH Popmyroii u bubroreia LIOK

. https://m.edsoo.ru/7f43ebda

dbopMmynoii N-ro unena

7 Apudmernueckas u bubnunoreka LIOK
reoMeTpuyeckast Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudpmernueckas u bu6muotexa LHOK
reoMeTpuyecKasi Iporpeccuun https://m.edsoo.ru/7f43f3b4
@opMyItbl N-To YieHa

74 apupMeTHIECKON U bubnunoreka [IOK
T€OMETPUYECKON IIPOrPECCUH, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YWICHOB
@opMyItbl N-To YieHa

75 apu(pMeTHIECKON U bubnunoreka [IOK
reOMETPUYECKON MPOrPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YICHOB
@opMyItbl N-To YieHa

76 apu(pMeTHIECKON U bubnuoreka [IOK
T€OMETPUYECKON IIPOrPECCU, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YWICHOB

77 ®opmyssl N-ro 4ieHa bubnuoreka [IOK

apudmeTndeckoii u

https://m.edsoo.ru/7f43f72e




r€OMETPUYECKON MPOrPECCUid,
CYMMBI TIEpPBBIX N YJICHOB

78

®opmyibsl N-ro 4iieHa
apudmeTndeckoii u
r€OMETPUYECKOMN MPOrpeCCuid,
CYMMBI TIEpBbIX N YJICHOB

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

79

H3o0paxeHune 4ieHOB
apudmeTnyeckoii u
reOMETPUYECKOM MpOorpeccuid
TOYKaMU Ha KOOPAUHATHOU
IUIOCKOCTH

80

N3obpaxeHune 4ieHOB
apu(pMeTHIECKON U
T€OMETPUYECKON IIPOrPECCUI
TOYKaMU Ha KOOPJIANHATHON
IUIOCKOCTH

81

JIMHENHBIN U DKCIIOHEHIINAILHBIA
poct

82

CrioxHEBIe MMPOUCHTHI

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

83

84

CrnosxHble POLEHTHI

KonTponbuas pabota mo teme
"YucaoBeIe MOCIEI0BATEILHOCTH

bu6nmnoreka [JOK
https://m.edsoo.ru/7f4401a6

bu6nmnoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpenue, 060061IeHNE U
CHCTeMaTH3alis 3HaHui. 3ammch,
CpaBHEHME, ICHCTBUS C
JIEACTBUTEILHBIMY YHCIIAMH,
YHCIIOBas MpsMast




86

[ToBTOpEHUE, 0000IICHNE U
cucTeMaTu3alus 3HaHU.
[IpoteHThI, OTHONICHUS, TIPOTIOPITUU

87

88

89

90

91

92

93

[ToBTOpEHUE, 0000IICHNE U
cucTeMaTu3alus 3HaHUi.
Oxkpyrienue, npuOIMKeHUE, OIICHKA

[ToBTOpeHue, 0600mEeHNE 1
cucTeMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHUCCKHM
crocobom

[ToBTOpenue, 0600mEeHNE 1
cucTeMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHUCCKUM
CIIocoO0M

[ToBTOpenue, 0600IIEHUE U
cucTeMaTu3aIys 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM
CIIocoO0M

[ToBTOpenue, 0600IEHUE U
cucTeMaTu3alus 3HaHUH.
[IpeobOpazoBanue anreOpanyecKux
BBIPQXCHUIA, JOMYCTUMbIE 3HAUCHUS

[ToBTOpEeHuE, 0600IICHNE U
CUCTEeMaTH3alus 3HAHUH.
[IpeobpazoBanue anredpanvaeckux
BBIpa)KeHHﬁ, JO0MMYCTUMBIC 3HAYCHHA

[ToBTOpeHue, 06001IeHUE U
cUCTeMaTHu3aIus 3HaHUH.

bubmuoreka [[OK
https://m.edsoo.ru/7f443b12

bubmuoreka [[OK
https://m.edsoo.ru/7f443cd4

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

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

bu6nmnoreka [JOK
https://m.edsoo.ru/7f444364

bubnunoreka [JOK
https://m.edsoo.ru/7f4446f2




[IpeoOpazoBanue anreOpandecKux
BBIPKEHHH, JTONyCTUMbIC 3HAYCHHUS

[ToBTOpEHUE, 0000IICHNE U
cucTeMaTu3alus 3HaHUi.

butmmoreka [JOK

%4 [IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f444a94
BBIPQXXCHUIA, JOMYCTUMbIE 3HAUCHUS
[ToBTOpeHue, 0600mEeHNE 1
cucremaTusanus 3HaHui. OyHKIUNU: bu6muotexa LHOK

95 .
IIOCTPOEHUE, CBOMCTBA N3YYECHHBIX https://m.edso0.ru/7f444c56
byHKuMi
[ToBTOpenue, 0600mEeHNE 1
cucremaTusanus 3HaHui. OyHKIUNU: bu6muotexa LHOK

96 .
MOCTPOCHUE, CBOKMCTBA N3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMM
[ToBTOpenue, 0600IIEHUE U

97 cucTeMaTu3anus 3HaHui. OyHKIUU: bu6muotexa [HOK
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMM
[ToBTOpenue, 0600IEHUE U

08 cucTeMaTu3anus 3HaHui. OyHKITUN: bu6muotexa [IOK
MOCTPOECHUE, CBOMCTBA N3YYEHHBIX https://m.edso00.ru/7f4452e6
byHKIMN
[ToBTOpEeHuE, 0600IICHNE U

99 cucTeMaTu3alus 3HaHUH. bubnuoreka [JOK
I'paduueckoe penienne ypaBHeHUN https://m.edso0.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHue, 06001IeHUE U

cUCTeEMaTU3alug 3HaHUU,




['padpuaeckoe perieHne ypaBHEHUM
U UX CHUCTEM

101 HroroBas koHTpobHas paboTa 1
102 060615I6HI/IG U CHCTEMAaTH3aINS 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypoBeHb. yueOHHK, 7 kitacc/ MakapsrueB FO.H.,
Munatok H.I'., HemikoB K.W. u apyrue; nox pea. TemsikoBckoro C.A., MockBa
«[Ipocsemenue» 2023.

* Anre6pa, 8 kiacc/ Maxkaperaes H0.H., Munntok H.I'., Hemkos K.U. u npyrue; nox
penaknuein TenskoBckoro C.A., MockBa «lIpocsemenne» 2023.

* Anreopa, 9 kinace/ Maxkaperues FO.H., Munarox H.I'., Hemkos K.W. u apyrue, Mocksa
«[Ipocsemenue» 2023.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

Metoauueckoe nocodue K npeaMeTHoi nuHun yueOHukoB o anredpe 0. H. Makapsruea, H.
I'. Munmrok, K. 1. Hemkosa u n1p. Marematuka AJIEBPA 7—9 knaccel bazoBblii ypoBeHb
Mocksa «Ipocemenue» 2023 2-e nuznanue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET

bubnuoreka [IOK https://m.edsoo.ru/7f415b90

Poccwuiickas anekrponHas mkona  https://resh.edu.ru/

[udposoii obpa3oBaTenbHbIil KOHTEHT https://educont.ru/



https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://educont.ru/
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