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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHUs: OHAa O0EeCTIeUnBaeT U3YUCHHE NPYTUX JUCIHUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK U TyYMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oOy4arommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUsI MAaTeMaTHIECKOW HAYKOM SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOIIECTBE, PO MAaTEMaTHYECKOTO MOJEIHPOBAHUSI B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KQ4eCTB MBIIIICHHS, HEOOXOIUMBIX JUIS aJIalTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenne anreOpel oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIE€HCTBUSL U BBIBOJBI,
dbopmynupoBath yTBep)kaeHU. OcBOEHUE Kypca aaredpbl 00ecrneunBaeT pa3BUTHe
JOTHYECKOTO MBIIUICHUS! OOYYaIONIMXCSA: OHU HCIOJB3YIOT JEAYKTUBHBIE W
WHIYKTUBHBIE pacCyXIeHus, 00001eHne 1 KOHKPETH3AIlNI0, abCcTparupoBaHue u
agamornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYUTENBHBIH — 00BEM
CaMOCTOSITENIbHOM ~ IeATEIBbHOCTH OOYYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peann3aleil qesTeNbHOCTHOTO MPUHIINIIA O0yUeHUSI.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» mjii OCHOBHOTO
o011ero oOpa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
TvHUH: «YucTaa U BRIYHCICHUS», «ANreOpanvecKkie BBIPAKEHUS», «YPaBHCHUS U
HEpaBeHCTBa», «DyHkiuu». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JMHUAN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOCHUCTBYS C
IpYyTMMH €ro JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroIuMcs
NMPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kKypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. ComepkaTenpbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Yy4eOHOTO Kypca «AnreOpa» SsBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne JnuHHA <«YuWClIa W BBIYUCICHUS» CIOYXXUT OCHOBOW IS
JATbHEHIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaroNIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aITOpPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI IIOBCEIHEBHOM
KU3HHU. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C pAIMOHATBHBIMU ¥ HPPAUOHATBHBIMH YHUCIAMH, (HOpPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEpUIEHUE OCBOCHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeHeMY 001eMy 00pa3oBaHHUIO.

CopeprkaHue IByX anreOpandecKux JIMHUN — «AJreOpandecKie BhIPaKESHUS»
U «YpaBHEHMS] U HEPABEHCTBa» CIHOCOOCTBYET (POPMHUPOBAHHUIO Yy OOydYaIOMIMXCA
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOro Ijisl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB UM MPAKTHKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHUsA Y4eOHBIM MaTepHal TPYHIUPYETCS BOKPYT
palMOHAIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak
A3bIKa JUISI TOCTPOEHUS MaTeMAaTUYECKUX MOJENEH, OINUCAaHUS NPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, U OBJAJCHUE HAaBBIKAMH
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJeNu
JUTS. OTIMCAHUS M UCCIIEOBAHMS Pa3HOOOPa3HbIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3yueHne martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0y4aroluxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NpEeICTaBICHUIA O POJIM MATEMATUKH B PA3BUTUU LIMBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEp KAHMS:
«YUucna ©  BBIUKCIEHUS», «ANTeOpanyecKre BBIPAKEHUS», «YPABHEHUS U
HEPABEHCTBA», « DyHKIIUN».

Ha u3yuenue yyebHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 gaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Henenwo), B 9
kiacce — 102 gaca (3 yaca B HEZICIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne panMOHaIBHOIO YMCHIA, 3alMCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHANBHBIX  4Yuced. Apudmernueckue JIEHCTBUSA C
palMOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad U3 peaJlbHOW NPAaKTUKW HAa 4acTH, Ha
poowu.

CreneHp ¢ HaTypalbHBIM IIOKa3aTelieM: ONpENENIeHUEe, IpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEIeHUs], 3auch 0oypmuX yncen. IIponeHTsl, 3anuch
IPOLEHTOB B BUJAE ApoOH U ApoOH B BUJAE MPOLIEHTOB. TpH OCHOBHBIC 33Jla4H Ha
IIPOLICHTHI, PEILICHNE 3a7a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YUCEL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHMClIe MpsMas M oOpaTHas
IPONOPLUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

IlepemeHHBIEe, YNCIOBOE 3HAUYEHUE BBIPAKEHHUS C IepeMeHHOM. [lomycTuMble
3HA4YEHMs IepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, TNpaBUia NPeoOpa3oBaHUs CyMM H
IPOM3BENICHUH, MPaBUjIa PACKPBITUS CKOOOK U IPUBEIEHUS TOTOOHBIX CIaraeMbIX.

CBOMCTBaA CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl u MHOrouseHsl. CreneHp MHoOrouneHa. CiojkeHue, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBaJpar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IIpaBUja MpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEU JIMHEMHOTO
YPaBHEHUS, pELIECHUE JIMHEHWHBIX ypaBHEHUM. COCTaBICHME YpAaBHEHUH IIO
YCIIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C TOMOILBI0 YPABHEHH.

JIuneliHOe ypaBHEHHE C ABYMs IEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemnieHue cucrem ypaBHEHHU
crnocoboM MOACTaHOBKH. [Ipumephl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHHM.



DyHKIUA

Koopaunara Touku Ha npsiMou. UucnoBele TpOMEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

ITpsimoyronbHas cucrema koopauHat, ocu Oxu Oy. Abcuucca U opAvHATa
TOUYKM Ha KOOpJIMHATHOM IIockocTu. IIpumMeps! rpadukos, 3a1aHHbIX popMyIamH.
Urenue rpaduxoB peanbHbix 3aBucumocted. Ilonstue ¢ynkuuu. I'paduk
¢bynkun. CpoiictBa ¢pyukiuil. Jluneitnas ¢pyukmus, e€ rpaduk. I'paduk Qynkunn
y = |x|. I'paduueckoe pelieHre JIUHEHHBIX ypaBHEHHH M CHUCTEM JHHEHHBIX
YPaBHCHUU.

8 KUIACC
Yucsia ¥ BIYMCICHUS

KBanpatubsiit kopenbp wu3 uucna. [lonstue 00 UpPpalMOHATBEHOM YHUCIE.
JlecsiTuuHble TPUOIMIKEHUST MppallMOHaNbHbIX yKces. CBolicTBa apuMeTHYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUAM. [IefiCTBUTEIBHBIEC YNCIA.

CremneHb ¢ LETbIM MOKa3aTeneM U e€ cBoricTBa. CTaHAapTHAs 3alUCh YHUCIIA.
AJireOpanyeckue BbIpaKeHUs

KBagpaTHbpii  TpEXuleH, pas3ioKEHUE KBAAPATHOIO  TpEXWwieHa Ha
MHOKHUTEJIH.

Anrebpandeckast Jpoob. OCHOBHOE CBOWCTBO alreOpauMveckod AapoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKCHHE, JEJICHUE aireOpanyeckux ApoOeH.
PannonanbpHble BBIpaKEHUS U UX IPE0Opa30BaHuUE.

YpaBHeHMs U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaApaTHOIO YpaBHEHHUS.
Teopema Buera. Pemenne ypaBHeHUH, CBOASAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIEHBIE YPABHEHUS.

I'padmueckas uHTEpHIpeTaLvs YPABHEHUN C JBYMsI IIEPEMEHHBIMU U CHUCTEM
JMHENHBIX YypaBHEHUN C JBYMs IIepeMEHHbIMU. lIpumepsl peuieHus cucreM
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenre TekcTOBBIX 33249 anreOpanvdecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DyHKIMHA

[Tonsstue Qynkmuu. OOacTs ONpEAENEHUsT U MHOXECTBO 3HAYEHHH
dbynkiuu. CiocoOsl 3a1aHust GyHKITUI.

I'paduk dynkuuu. Utenwe cBoicTB (yHKIUU 1o e€ rpaduxy. IIpumeps
rpadukoB QpyHKINN, OTPAKAIOIIUX PEATbHbBIE MPOIIECCHI.



OyHKIMY, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOMOPIMOHAIBHEIC
3aBUCUMOCTH, UX rpaduku. OyHkuun y = x2, y = x3, y = x, y=|x|. Tpaduueckoe
pelIeHNE YPAaBHEHUN U CUCTEM YPABHECHU.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PanmonanpHpie yncna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YMCIIA
KaKk OECKOHEUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAeUCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUECHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienrne ypaBHEHN M, CBOAAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxkBanparHoe ypaBHeHue. IIpumepsl pemeHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIEHEUN PA3JI0KEHUEM Ha MHOKUTEIIHN.

Pemenune npoOHO-palMOHaNbHBIX ypaBHEHMH. PelleHue TEKCTOBBIX 3az1ady
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEpEMEHHBIMU U ero rpaduk. Pemienue cuctem nByX
JIMHEWHBIX YPABHEHHM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHU,
OJIHO M3 KOTOPbIX JIMHEHWHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
MHTEPIPETALNs] CHCTEMBI YPABHEHUH C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM mHEepeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOM. KBaapaTHble HepaBeHCTBA.
I'paduueckas uHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DyHKIUU

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGomna, koopauHAaTHI
BEPILUHBI 1apadoJibl, 0Cb CAMMETPUU NapadOJIbl.

Ipaduxu pymkmmii: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x|, n ux
CBOMCTBA.



YucioBbIE MOCIEI0BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHUCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIIBHOCTH
peKyppeHTHON (popMyIioit u hopmyJIol n-ro YieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiibl n-ro 4jaeHa
apu(MeTHYECKON U TeOMETPUUYECKOM MPOTrPecCrii, CyMMBI IIEPBBIX NUJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TEeOMETPUUYECKONW MPOTPECCHA
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA U 3KCIIOHEHUIHAIBHBIA POCT.
CnosxHbIE TPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTeMaTUK{, ILIEHHOCTHbIM  OTHOLIEHUEM K  JIOCTHXKEHUSM  POCCHMCKHUX
MaTEMaTHUKOB U POCCUMCKONW MAaTeMaTU4YEeCKOM IIKOJbI, K HCIIOJIb30BAHUIO ITHX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peaTu3aliuu ero
OpaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, POLEAYp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO STHUYECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOpPaIbHO-3TUYECKUX MPUHIUIIOB B EATEIBHOCTH YUEHOTIO;

3) Tpya0BO€e BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YyaCTHE B PpEUICHUM NPAKTHUUECKUX 3azad
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIrO
o0Opa3oBaHMsl HA MPOTSKEHUHM BCEW KU3HU NI YCHENIHOM Mpo¢ecCHOHaTIbHON
JEATEIIbHOCTY W Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
IOCTPOECHUEM MHIAUBUAYAIbHON TPAEKTOPUHU OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHWH, YMEHHIO BUJAETH
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MIO3HAHMS:

OpUEHTAallME B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYy4YHBIX
IPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4Yel0BE4YEeCKOU
NESATEIbHOCTH, ITAOB €€ pa3BUTHS U 3HAYMMOCTH JUIsl Pa3BUTUS LMBUIIM3ALUH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEeMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NESITENIbHOCTH;



6) ¢usmueckoe BocnuTaHMe, (GopMHpPOBaHME KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKHE 3HAHHMS B HHTEPECaX CBOEIO
3I0pOBbsl, BEAEHUSA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQJIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXa, peryisipHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHNE:

OpHEHTAllME HAa IPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPY’KAloLIEH cpeabl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEW Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIICHHUS;

8) apanTanmMsa K U3MEHAIOIWIMMCH YCJIOBHAM COLUATBHONW W NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynIupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JCGUIUTHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
noCneACTBUS, (POPMHUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBrbiesiornueckueeicTBUA:

s BBIIBIAATh U XAPAKTEPHU30BATh CYLIECTBEHHbBIC MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMH, (DOpMYyIHpPOBATH
ONpENCICHUs]  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccuuKalu, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

+ BOCIPUHUMATH, (QOpMyIHpOBaTH U MNPe0oOPA3OBBHIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, C€IUHUYHBIC, YAaCTHBICE W O0OIIne,
YCJIOBHBIE;



BBISIBJSITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npenjgaraTb  KpUTEpUU A BBISIBICHHUA  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JieN1aTh BBIBOJABI C MCIIOJNb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMATHUYECKUX YTBEPXKIEHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXKHbBIE JJOKa3aTEJIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaThb AapryMEHTalMI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEUICHMs, BHIOMpaTh HauboNee MNOAXOAAMMNA C y4ETOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoBrbiencciienoBarebcKueeiCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOpEUYUE, MNpodieMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

OPOBOJIUTH IO CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY HECJIOXKHBIH
OKCMEPUMEHT,  HEOOJbIIOE  HCCIEAOBAaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEN MATEMATHUYECKOTO OOBEKTA, 3aBUCUMOCTEH OOBEKTOB
MEXy coO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHUS U BBIBOBI 110 PE3yJIbTaTaM
NpOBEAEHHOTO HAOIOACHUS, MCCIEA0BAaHMs, OLICHWBATH JOCTOBEPHOCTD
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM30BITOYHOCTh HH(OpPMAIUH, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
MH(POPMAILIMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HHOM Trpadukod Hu uX
KOMOWHAIUAMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM MO KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMmyHHKaTHBHBICYyHUBeEpPCAJIbHbIeyYeOHbleIeiCTBUSA:

BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENISIMU OOUIEHHUSI, ICHO, TOUYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B X0JI¢ 00CY>KJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh PAa3IMYUe M CXOJACTBO TMO3UIU, B
KOPPEKTHOH opme PopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;
OPEICTaBIsITh  PE3yNbTaThl  pEelIeHHs  3a/Jayd,  JKCIEpUMEHTa,
UCCIIEJIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlMU U 0COOEHHOCTE! ayIMTOPHUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHAMBUAYAIbHONH palbOThl TpU pPEIICHUH Y4eOHBIX MaTeMaTUYECKUX
3ajad4;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPTraHU3aIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBAaThCH,
00CYXKJ1aTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEMN;

y4yacTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBl U JPYTUE), BBIMOJHATH CBOK 4YacTh
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YyHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AITOPUTM PELICHMS 3aladu (WIA €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs C y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEIICHU ¢ y4ETOM HOBOM MH(OpMALIUU.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBINUHTEJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yabTara peuieHrs MaTeMaTUueCKOoM 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUICHUU
3a7la4yd, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



+ OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSICHATh NPUYUHBI TOCTHKEHUS WM HETOCTHXKEHUS 1IETH,
HAXOAMUTh OMIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 Kjacce OOYYAIOMIMICS MOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

BoimonusATe, codyeras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(MeTHUECKHe
JNEWCTBUS C PAlMOHAJIBbHBIMU YHCIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pa3HOOOpa3Hble
CrocoObl U MPUEMBI BBIYHMCICHUS 3HAUYEHUN IPOOHBIX BBIPAXKEHUH, CONEpKaIIIX
OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH.

[lepexonuTe OT onHOM (POpPMBI 3amUCH YUCEN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JAECATUUYHYIO IPOOB).

CpaBHHBaTh M YIIOPSIIOYMBATH PALMOHAJIBHBIE YHCIIA.

OKpyrasTh YKciIa.

BpINOMHATE MPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCIEHUMN, OLICHKY 3HAUCHUIN
YUCJIOBBIX BBIPAXKECHUW. BBIMOIHATE ACHUCTBHUS CO CTENEHSMHU C HATYpajJbHBIMHU
MOKA3aTEeISIMHU.

[IpuMeHATh  NpPU3HAKKM  JACIUMOCTH,  PA3JOXKEHUE HAa  MHOXHTEIU
HaTypaJbHbIX YUCE.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 33/1a4d, CBS3AHHBIE C OTHOILLICHHEM
BEJINYMH, MNPONOPLHOHAIBHOCTBIO BEIUYHMH, MNPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl pEIIEHUs 3a]a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIHMKY, TIPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomute 3HaueHHs: OyKBEHHBIX BBIPRKCHHMH MNPHU 3aJaHHBIX 3HAYEHUSIX
NEPEMEHHBIX.

Brimonnsate  mpeoOpa3oBaHus — 1LI€JIOTO  BBIPAXKEHHSI B MHOTOWIEH
MPUBEAECHUEM TTOTIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BpINOMHATE YyMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha
MHOTOYJICH, TPUMEHSITh (POPMyIIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIUM C IOMOILBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTEINs, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (OpMyJ COKPAIIEHHOTO YMHOKEHHUS.



[TpumensiTe mpeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEIIECHUS PA3IUYHBIX 337a
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypajdbHBIMU ITOKA3aTEISAMM JUIS
IpeoOpa30BaHUs BBIPAKECHUII.

YpaBHeHUs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, MPUMEHSS NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs
JIM YACJIO KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLICHUY JIUHEUHBIX YPaBHEHUN U UX
CUCTEM.

[TonGupate npuMepsl Map 4YHUCEN, SBIAIOIMIUXCS PEIICHUEM JHUHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIMHEHMHOIO ypaBHEHHUS C
IBYMsI IEPEMEHHBIMH, MOJIb3YSACh TpauKOM, MNPUBOIUTH MPUMEPHI PELICHUS
YPAaBHEHHUS.

Pewmate cuctemsl IByX JMHEHHBIX YPaBHEHU C ABYMs IEPEMEHHBIMU, B TOM
yucle rpaduyecKy.

CocTaBnATh M pelIaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEUHBIX
YPaBHEHUN 110 YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M MOJy4EHHBIN pe3yJIbTarT.

DyHKIUA

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOILNE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YUCIOBBIE IPOMEKYTKH Ha
aJreOpanvyecKkoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHU MO 33JlaHHBIM KOOpJMHATaM,
ctpouth rpaduku tuHeHbIX QyHKIUi. CTpouts rpaduk GyHkmu y = [x|.

OnucelBaTh C MOMOLIbIO (PYHKIMM H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, IIEHA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauth 3HaueHre QyHKIIUY MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpadguueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TpaUKOB pealbHbIX IPOLECCOB
Y 3aBUCHUMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOyYaArOMIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia 1 BbIYHCIEHUSA

Hcronb30BaTh HadaJIbHBIC IPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
quCcesl ISl CPABHEHUS, OKPYIJIEHUs] U BBIUMCIEHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHUCJ1a TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.



[IpumeHsaTh TOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, WCIIONB3YS TPH HEOOXOTUMOCTH KaJIbKYJSTOP, BBITIOJHSATH
npeoOpa3oBaHus BHIPAKECHUM, COJEPXKAIIUX KBAJAPATHBIE KOPHU, WCTIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MajbIX YKCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneneit uncina 10.

AuredpanyecKue BbIPpaKeHUs

[IpuMEHATP TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKAIUX CTETICHH C LIETBIM IMOKa3aTesIeM.

BrInonaHATh TOXIECTBEHHBIE NMPEOOpPa30BaHUS PAIMOHAIBHBIX BbIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U alNreOpandecKuMu APOOsIMHU.

PacknaapiBaTh KBagpaTHBINA TPEXUIEH HA MHOXKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM JI pellIeHUs] pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATIBHON NPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHelHbIC, KBaJIpAaTHBIE YPABHEHUS WU PAlMOHAJIbHBIC YPABHEHHS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOAWTHE MPOCTEUILINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBleHu (YCTaHaBIUBaTh, UMEET
JM ypAaBHEHUE WJIM CHUCTEMA YPAaBHEHUW PELICHUS, €CIM UMEET, TO CKOJIbKO, U
IIpoyee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKou
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPAaBHEHUS WA CHCTEMbl YypPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIN PE3YIIbTAaT.

[IpruMeEHATP CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOW NMEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPABEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ KCMONB30BaTh (PYHKITMOHAIBHBIE TIOHSTUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYECHUS), OMPENeNsATh 3HAa4eHUE (PYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONpeAesiATh CBOMCTBA PYHKIMU IO €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHBIX (YHKIIMA BUAA:

y=kix,y=x2,y=x3y =[x, y= VX, OIHCHIBATH CBOMCTBA YHCIIOBOIL
byHkIuu 110 €€ TpaduKy.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Yucna v BBIYMCICHUA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAIIBHBIE U UPPALMOHANIbHBIC YUCIIA.



BoimonusaTe  apudmernueckue JEHCTBUS C PALMOHAIBHBIMU YHCIAMHU,
coyeras YCTHbIE UM IIMCbMEHHBIE NPUEMBI, BBINOJHATH BBIYHCICHHUS C
UppaLMOHAIbHBIMU YU CIIAMH.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C LedbIMU IIOKa3aTelsIMA M KOpHEH,
BBIYMCIIATH 3HAYECHMS YACIOBBIX BBIPAKCHUM.

OKpyrasiTe JEWCTBUTENBHBIE YHUCIA, BBINOIHATh MPUKHUIKY pe3yibTaTa
BBIYMCJIEHUN, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpAaTHBIC YPABHEHMs, YPaBHEHUsS, CBOIALIMECS K
HUM, NIPOCTENIINE TPOOHO-PALMOHAIBHBIE YPABHEHMS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JIBYMsI IIEPEMEHHBIMU M
CHUCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBIACTCS JINHEUHBIM.

Pemare TekcTOBBIE 3amaud  anreOpandeckuM CIOCOOOM €  MOMOIIBIO
COCTaBJICHUS YPABHEHHUSI WJIM CUCTEMBI IBYX YPAaBHEHMM C IBYMs IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHCII€ C TPUMEHEHUEM TpadUuecKiX MpPeCTaBIeHUN (YCTaHABINBATH, UMEET
JY YpaBHEHHE WIM CHCTEMA YPAaBHEHUU PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npoyee).

Pemars nuHelHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pa)aTh
peleHrne HEpaBEeHCTB HA YUCJIOBOM IPSAMOM, 3alMCHIBATh PEIICHUE C MTOMOUIBIO
CHMBOJIOB.

Pemate  cucremMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)kaThb pEILICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IIPSIMOM, 3alIMCHIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUH PA3JIMYHBIX 33]1a4.

DyHKIUU

Pacno3znaBaTh (yHKUMH H3Yy4eHHbIX BHOB. Iloka3piBaTh CcXeMaTH4ECKH

PacIIOIOXKEHNE HA KOOPAUHATHON IIOCKOCTU rpaduKoB (GYHKIWHA Buga: y = kx, y
=kx+b y=kix,y=ax2 + bx + ¢, y = x3, y = \x, y = |x|, B 3aBHCHMOCTH OT
3HAYEHUM KO3(PPUIUEHTOB, OIUCHIBATE CBOMCTBA (DYHKIIUIA.

CtpouTh U M300pakaTh CXEMATHUYECKU TPAPHUKU KBaJAPATUUHBIX (PYHKIIHHA,
OIMKCHIBATh CBOWCTBA KBaApAaTHUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBate KBagpaTu4Hyr0 (YHKIHIO 1O (opMyJsie, MPUBOIUTH IPUMEPHI
KBaJPAaTUYHBIX (PYHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

YucJioBbIe 0C1€10BATEILHOCTH H MPOrPeccuu

PacroznaBath apudMeTHYECKyl0 U TEOMETPUYECKYI0 MPOTPECCHH MpPH
pa3HBIX CIIOCO0aX 3a/1aHMUs.



BbInonHAT,  BBIYMCIEHUS C  HWCIOJBb30BaHHEM (QOpMYyaT nN-ro 4jaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBAaTEIbHOCTH TOYKAMH HA KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qHclie 337]a4ud U3 pealbHON )XKU3HU (C MCIOIb30BAaHUEM KaJbKYJIATOpa, HU(POBBIX
TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosaun4yecTBouyacoB JJIeKTPOHHBbIE
Ne n/m HaunMeHnoBaHMepa3ae/ioB U TEMIIPOIPaMMBbI (uudpoBbIe)
Bcero KoHTpoabHbIepadoThI
o0pa3oBaTeIbHbIEPECYPCHI
bu6mmoreka [IOK
1 Yucaa u BeIYHUCIICHU. PalinoHaabpHBIEC YKCIIa 25 hitps://m.cdsoo.rw/7f41 5690
bu6mmoreka [IOK
2 A 27 1
Are0panyecKueBhIPaAKEHUS https://m.edso0o.ru/7f415b90
bu6nmuoreka [JOK
2 1
3 ¥ paBHCHILL i HEpaBeHCTBa 0 https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
4 Kooppitratet u rpagu. Gynkin 24 ! https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
5 I1 0006 6 1
OBTOPEHHE # 0D0DIEHHE https:/m.eds00.ru/7415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 S




8 KVIACC

KosaunyecTBouyacon JJIeKTPOHHBbIE
Ne n/m HaunmeHoBaHMepa3ae/i0B U TEMIIPOTPAMMBI (uudpoBbIe)

Bcero KoHTposbHBbIEpadoTHI
o0pa3oBaTebHbIEepeCypChl
bu6mmoreka [IOK

1 Yucna u Beiuncnenns. KBaaparHeie KOpHU 15 hitps-//m.cdsoo.ru/7f417af
) Yucna u BeruncieHusi. CTEIeHb ¢ [EIbIM 7 bubmuorexa [JOK
[OKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKUEeBBIPAKCHHUS. 5 | bubmmoreka [IOK
KBagpaTHeIATpEXWICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKUEeBBIPAKCHHUS. 15 | bubnuoreka [IOK
Anrebpanueckasipoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnnorexa [JOK
ypaBHEHUA https://m.edsoo.ru/7f417af8
bu6nmuoreka [JOK
6 v .C i 13
paBHeHUS U HepaBeHCTBA. CUCTEMbI ypaBHEHUI hitps:/m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
7 v .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHcTBa hitps:/m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKUHH. OCHOBHBICTIOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) U
? yHKLUHH. HCIOBLICYHKLHH ) https://m.edsoo.ru/7f417af$
Bbu6nmuoreka [JOK
1 II 1
0 oBToperie it obobuetie 6 https://m.edsoo.ru/7f417af$
5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KVIACC

N KosaunyecTBouyacon JJIeKTPOHHBbIE
. HanmMeHoBaHMepa31e0B U TEMIIPOrPaMMBbI (uudpoBbIe)
n/n Bcero KoHTpobHBIepatoThI
o0pa3oBaTebHbIEepeCypChl
1 Yucna v BeiuncneHus. JleicTBUTENbHBIE YUCIa 9 bubmorexa HOK
' https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C OJJHOM 14 | bubanorexa [HOK
MepEMEHHOMN https://m.edsoo.ru/7f419d08
. Bbu6nuoreka [JOK
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl YpaBHEHUH 14 1 hitps://m.cdsoo.ru/7419d08
bu6mmoreka [IOK
4 v .H 16 1
paBHEHUS U HepaBeHCTBa. HepaBeHcTBa hitps//m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
) 1 1
3 yHicHHH 6 https://m.edsoo.ru/7£419d08
bu6mmoreka [IOK
q 1 1
6 MCJIOBBICIIOCIICJOBATCIBHOCTH 5 hitps://m.edsoo.ru/7£419d08
Bbu6nmuoreka [JOK
7 II i 1 1
OBTOpEHHE, 00001IeHNEe, CHCTEMATH3AIUA3HAHUN 8 hitps://m.cdsoo.rw/7F419d08
6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne
Temaypoxka

n/n
1 [TonsiTHEpanIMOHATTEHOT YK CIIA
2 Apudmerndeckre ISHCTBHS ¢ PallMOHATBHBIMH YHCIaMU
3 Apudmerndeckue TeUCTBUS C PAIIMOHATILHBIMU YHCIIAMH
4 Apudmerndeckre ISHCTBHS ¢ PallMOHATBHBIMH YHCIaMU
5 Apudmernueckue IeiCTBUS C palliOHaIbHBIMU YHCIaMU
6 ApudmeTrndeckre IeHCTBUS C pallMOHATBLHBIMUA YHCIAMU
7 CpaBHeHue, yopsaouMBaHUEPaMOHATbHBIX YU CET
8 CpaBHeHue, ynopsA04MBaHUEPALNOHAIBHBIXYUCEI
9 CpaBHeHue, ynopsA04MBaHUEPALMOHAIBHBIXYUCEI
10 CreneHb ¢ HaTypaJbHBIMIIOKA3aTEIEM
11 CreneHb ¢ HaTypaJIbHBIMIIOKA3aTEIEM
12 CreneHb ¢ HaTypaJbHBIMIIOKA3aTeNEM. /[narnocTuyeckoe TECTUPOBAHNE
13 CreneHb ¢ HaTypaJIbHBIMIIOKA3aTEIEM
14 CreneHb ¢ HaTypaJbHBIMIIOKA3aTEIEM
15 Perienue OCHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PEaTbHOM MPaKTHUKU
16 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PEATbHON TPAKTUKHI
17 Perienue OCHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PEaTbHOM MPaKTHUKU
18 Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIEHTHI U3 PEATbHON TPAKTUKHI
19 [Ipu3Haky JEIUMOCTH, Pa3JI0KEHHSI HA MHOYKUTEIHN HATypaIbHBIX YHCEI
20 [Ipu3Haku 1eTMMOCTH, Pa3IOAKEHUS] HA MHOKUTENU HATYpPaIbHbBIX YUCEN
21 Peanbubie 3aBucumoctH. [Ipsamas 1 o6paTHas IpoNOPLUUOHATILHOCTH
22 Peanbubie 3aBucumoctH. [Ipsamas 1 o6paTHas IpoONOPLUUOHATILHOCTH
23 Peanbubie 3aBucumoctu. [IpsiMast u oOpaTHast MpONMOPIMOHATLHOCTH
24 Peanbubie 3aBucumoctH. [Ipsamas 1 o6paTHas IpoONOPLUUOHATILHOCTH
25 KontponbHas padota o Teme "ParmonanpHbie yncia"
26 ByKBEHHBIEBBIPAKEHUS
27 [Tepemennsbie. JlomycTUMbIe3HAUEHUATIEPEMEHHBIX
28 DopmyIsl
29 PopMybl
30 ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, pACKphITHE CKOOOK U MPUBEACHUE MOI00HBIX

cllaraeMbIX

31 [IpeobOpazoBanrie OYKBEHHBIX BBIPQXKCHHH, pACKPBITHE CKOOOK M TIPUBEACHHUE TIOI0OHBIX

cl1araCmMbIX




ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK U PUBEACHNE OI00HBIX

32
cllaraeMbIX

3 ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK U PUBEACHUE OI00HBIX
cliaraeMbIxX

34 CBolicTBa CTENEHU C HATYpPaJIbHBIM IMOKA3aTEIEM

35 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM

36 CBolicTBa CTENEHU C HATYpPaJIbHBIM IMOKA3aTEIEM

37 MHorouneHsl

38 MHorouneHsl

39 CnoxxeHue, BBIYMUTAHUE, YMHOKEHUEMHOTOUJICHOB

40 CroxeHune, BBIYUTaHUE, YMHOKEHUEMHOTOUJIIEHOB

41 CinoxeHune, BBIYUTaHUE, YMHOKEHUEMHOTOUJIEHOB

42 CnoxxeHue, BBIYUTAHUE, YMHOKEHUEMHOTOUJICHOB

43 DOopMYJIBICOKPAIIEHHOTOYMHOXEHHUS

44 @opMyIIBICOKPALLIEHHOTOYMHOKEHUS

45 DOopMYJIBICOKPAIIEHHOTOYMHOXKEHHUS

46 @opMyIIBICOKPALLIEHHOTOYMHOKEHUS

47 DOopMYJIBICOKPAIIEHHOTOYMHOXEHHUS

48 PaznoxxeHneMHOrouIeHOBHAMHOKHUTEIH

49 Pa3nokeHneMHOro4€eHOBHaAMHOKHUTENH

50 PaznoxxeHneMHOrouIeHOBHAMHOKHUTEIH

51 Pa3nokeHneMHOro4€eHOBHaAMHOKHUTENH

52 KonrtponbHas pabora no Teme "Anredpanyeckue BoIpaKeHus"

53 YpaBHeHue, npaBuiia IpeoOpa3oBaHus YpaBHEHUS, PABHOCHIBHOCTh YpaBHEHUN

54 JIuneitHoe ypaBHEHHE C OJTHOM MEPEMEHHOM, PEIIEHUE JTUHEUHBIX YpaBHEHUH

55 JIuneitHOe ypaBHEHUE C OAHON IEPEMEHHOM, PELLICHUE JINHEHHBIX YpaBHEHUI

56 JIuneitHoe ypaBHEHHE C OJTHOM NMEPEMEHHOM, PEIIEHUE JTUHEUHBIX YpaBHEHUH

57 Pemenue 3a1a4 ¢ mOMOLIBI0 ypaBHEHUN

58 Pemenue 3aga4 ¢ moMoIb0 ypaBHEHUH

59 Pemenue 3a1a4 ¢ mOMOLIBI0 ypaBHEHUN

60 Pemenue 3aga4 ¢ moMoIbO ypaBHEHUH

61 JluneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €ro rpaduk

62 JIuneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMHU U €0 Tpaduk

63 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢ JBYMsI IEPEMEHHBIMU

64 CucreMa IByX JTUHEUHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU

65 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢ JBYMsI IEPEMEHHBIMU

66 CucreMa IByX JTUHEUHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU




67

PemennecucremypaBHEeHHM

68 PemenuecucremypaBHeHmit

69 PemennecucremypaBHeHHI

70 PemenunecucreMypaBHeHH

71 PemenuecucremypaBHeHn i

72 KonrtponbHas padora no teme "JIunelinsie ypaBHeHU"

73 KoopaunnaratoukuHanpsmoit

74 UuCnoBBIEIPOMEKYTKU

75 UnCIoBBICTTPOMEIKYTKH

76 PaccrosiHue Mexy 1ByMsl TOYKaMHU KOOPAMHATHOU NPSMOU

77 Paccrosinue Mexay 1ByMsi TOUKaMH KOOPAMHATHOMN MPSAMOM

78 [IpsamoyronbpHas cucTeMa KOOpAUHAT Ha TIJIOCKOCTH

79 [IpssMoyronbHas cucteMa KOOpAWHAT HA MJIOCKOCTH

80 [TpumepsirpadukoB, 3a1aHHBIXHOPMYITAMU

81 [Tpumeprirpadukos, 3agaHHBIXHOpMyTaMu

82 [Tpumeprnirpadukos, 3agaHHBIXHOpMyTaMu

83 [TpumepsirpadukoB, 3a1aHHBIXHOPMYITaAMU

84 UrenuerpadukoBpeaIbHBIX3aBUCUMOCTEH

85 YrenunerpadukoBpeaIbHbIX3aBHCUMOCTEH

86 [Tonstueynkimun

87 I'padpuxdynkunn

88 CaoiicTBad yHKIIHA

89 CaoiicTBa yHKIIHI

90 KonTtposnbHas paboTa B paMKax MpOMEXYTOYHOM aTTeCTallH

91 JlunelinaspyHkuus

92 Jluneitnast pyHkuus

93 [TocTpoenuerpapukannHeHOW ) yHKIIN

94 [Toctpoenue rpaduka nuHeitHONW QyHKIIUN

95 I'paduxdysrnmm y =[x|

96 I'paduxdysrmmm y =[x|

97 KonTponbnas pabora no teme "Koopaunars! u rpaduku. OyHkuun"

98 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Ki1acca, 00001eHne 3HaHUH
99 [ToBTOpEHNE OCHOBHBIX MOHIATHI U METOJIOB Kypca 7 Kiacca, 00001meHne 3HaHu|
100 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Ki1acca, 00001eHne 3HaHUi
101 [ToBTOpEHNE OCHOBHBIX MOHIATHI U METOJIOB Kypca 7 Kiacca, 00001meHne 3HaHu |
102 [ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB Kypca 7 Ki1acca, 00001IeHne 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KVIACC

Ne
Temaypoxka
n/n

1 KBanpaTHbIliKOpeHbU3YHCIIA

2 [TonsTHEOOMpPpAIIOHATFHOMYHCIIS

3 JlecITUUHBIETTPUOINKECHUSUPPALIMOHATBHBIX UK CE

4 JlecITHUHBICTIPUOIMKECHUSIMPPAITOHATHHBIX UM CE

5 JleficTBUTEILHBICUHCIIA

6 CpaBHEHHENEUCTBUTEIBHBIXYUCE

7 CpaBHEHHENCHCTBUTEIBHBIXUHCE

8 ApudMeTnuecKUNKBaIpaTHBIHKOPEHb

9 VYpaBHeHueBuaa x? = a

10 CaoiicTBaapu(pMeTHUECKUXKBAIPATHBIXKOPHEH

11 CaoiicTBaapr(pMETHIECKUXKBAIPATHBIXKOPHEH

12 [IpeoOpa3oBaHue YHCIOBBIX BBIPAXKEHHM, COIEPIKALINX KBaApaTHbIE KOPHHU.
Jlnarnoctuyeckoe TeCTUPOBAaHUE

13 [TpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUHN, COACPIKAIIMX KBAAPATHbIE KOPHU

14 [IpeobOpazoBanue YNCTOBBIX BRIPAKECHHH, COAEPIKANINX KBaJIpATHBIE KOPHU

15 [TpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUHN, COACPIKAIINX KBAAPATHBIE KOPHU

16 CreneHb ¢ LEJIBIMIIOKa3aTeIeM
CrangaprHas 3amuch yncia. Pasmepbl 00bEKTOB OKpYXKaromiero Mupa (ot

17 AJIEMEHTAPHBIX YACTHII 0 KOCMUYECKUX OOBEKTOB), [UTUTEILHOCTD MTPOLIECCOB B
OKpY’KaIoIlleM MUpe

18 CBoiicTBa CTENEHHU C LIEJIBIM TTOKa3aTesieM

19 CBOICTBA CTEIIEHH C IEJILIM ITOKa3aTeleM

20 CBoiicTBa CTENEHH C LIEJIBIM TTOKa3aTesieM

21 CBolicTBa CTEIEHH C IIEIBIM ITOKa3aTeJIeM

22 CBoiicTBa CTENEHH C LIEJIBIM TTOKa3aTesieM

23 KBanpaTHbiTpExuieH

24 KBanpaTHbIATpEXUWIEH

25 Paznoxxenue KBaipaTHOrO TPEXUIEHA HA MHOKHUTEIHN

26 Pa3noxxeHne kBaspaTHOrO TPEXWIEHA HA MHOXKHUTEIN

27 Kontponbnas padota mo temam "Kpanpatueie kopau. Crenenu. KBaapaTHeiiTpexuneH"

28 AnreOpanueckasapoob

29 JlonmycTuMble 3HaUEHUS [TEPEMEHHBIX, BXOIALINX B alreOpandeckue BhIpakeHUs

30 JlomycTuMble 3HaUEHUS [TEPEMEHHBIX, BXOJIALINX B alreOpandeckue BhIpakKeHUs

31 OcHoBHOECBOICTBOANTEOpanyeCcKOiApoOH




32 Coxkparenuenpooeit

33 Coxkpamenuenpooeit

34 Coxkpamenuenpooeit

35 CrnoxeHue, BBIYUTAaHHE, YMHOKCHHE U JICIICHUE alNreOpandeckux apoodei

36 CrnoxeHue, BRIYNTAHUE, YMHOKEHUE U JICTICHUE aJlreOpandeckux Ipooei

37 CrnoxeHue, BBIYUTaHHE, YMHOKCHHE U JICIICHUE alNreOpandeckux apoodei

38 CrnoxeHue, BRIYNTAHUE, YMHOKEHUE U JICTICHUE aJlreOpandeckux Ipooeit

39 [IpeoOpazoBaHue BhIpaX)EHUH, COAEPKAIIUX anredpandeckue apoou

40 [IpeoOpazoBanme BeIpaXKeHUH, COEpKAIINX aareOpanvyecKkue Apoou

41 ITpeoOpa3oBanue BBIpAXEHU, COACPIKAIMX anredpandeckue Ipoou

42 KontponbHas padoTa nmo teme "Anredpandeckas Apoos"

43 KBagparnoeypaBHenue

44 HenonHoekBanparHoeypaBHEHNE

45 HenonnoexBagpaTHoeypaBHEHHE

46 DopmyTaKOpHEHKBAIPATHOIOYPABHEHUS

47 DopmyTaKOpHEHKBAIPATHOIOYPABHEHUS

48 DopMyITaKOpPHEUKBAIPATHOTOyPABHEHU S

49 TeopemaBuera

50 TeopemaBuera

51 Pemienue ypaBHeHMi, CBOAAIIMUXCA K KBaAPATHBIM

52 Pemenue ypaBHeHUH, CBOAAIMXCS K KBAaAPaTHBIM

53 [TpocreitmmenpoOHO-paMOHAIbEHBICYpaBHEHUS

54 [TpocreiimmenpodHo-panoHaTbHBICYPaBHEHUS

55 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO KBaIPATHBIX YpPaBHEHUN

56 Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIbIO KBaPATHBIX YPaBHEHUN

57 Kontponbnas padota o teme "KBanpaTHbie ypaBHEHHs "

53 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH, €r0 rpaduK, MpUMEpbI perIeHus
YpaBHEHUH B LENBIX YUCIIAX

59 JluneliHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH, €r0 rpaduK, MpUMEpbI perIeHus
YpaBHEHHI B LIEIBIX YUCIIAX

60 JluneitHoe ypaBHEHUE ¢ IBYMsI IEPEMEHHBIMU, €0 TpaduK, IPUMEPHI PeLIeHUs
YpaBHEHUI B LENBIX YUCIIAX

61 Pemrenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMs [IEPEMEHHBIMU

62 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUN C IByMS IEPEMEHHBIMU

63 Pemrenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU

64 IIpumepsl peleHns CUCTEM HEIUHENHBIX YPaBHCHUH C 1B nepeMeHHBIMU

yMsI
65 [Ipumepsl penieHnst CUCTEM HEJIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU
66 I'paduueckas uHTEpHIpETAIUS YPABHEHUS C JBYMSI IEPEMEHHBIMH U CHCTEM JIMHEHHBIX




YPAaBHEHUH C ABYMs IEPEMEHHBIMU

I'padmueckas nHTEpIIpeTalls ypaBHEHUS C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX

67 YPaBHEHUH € ABYMs IEPEMEHHBIMU

68 Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM

69 Pemenne TeKCTOBBIX 33Ja4 C IOMOIIIbIO CUCTEM YpaBHEHUN

70 Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUI

71 UucoBble HEPABEHCTBA U UX CBOMCTBA

72 UucnoBble HEPABEHCTBA M MX CBOMCTBA

73 HepaBeHcTBO ¢ 0HOMNIEpEMEHHON

74 JIuHeitHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOMN U UX PEIICHUE

75 JInHeliHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOMN U UX PEIICHUE

76 JIuHeitHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOMN U UX PEIICHUE

77 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM U UX pELICHNE

78 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM IEPEMEHHOM U UX pElIeHNE

79 CucteMbl TMHEHHBIX HEPABEHCTB C OJHOW IMEPEMEHHON U UX pEUICHUE

80 N300pakeHne pereHns JMHEHHOTO HEPAaBEHCTBA U MX CHCTEM Ha YHCIOBOM MPSIMOI

81 N3o0pakeHue pemeHrs THHEHHOTO HEPaBEHCTBA M UX CUCTEM Ha YHCIIOBOM MPSIMOit

82 KonrtponsHas padora o remam "HepaBencta. CuctemMblypaBHEHUI"

83 [Tonstueynkimuun

84 OO6nacTp orpeeneHus: © MHOXKECTBO 3HAUCHUH (pyHKIHH

85 Crnioco6b3a1anussH yHKIUHA

86 I'padpuxdynkunn

87 CgoiicTBa GyHKIIUH, UX OTOOpakeHHEe Ha Tpaduke

88 YreHue 1 nocTpoeHue rpapukoB QyHKIIHIA

89 [Tpumeps! rpaduKoB YHKIIHM, OTpaxarouX peagbHble TPOLECCH

90 KonTponbHast paboTa B paMKax MpOMEKYTOYHOH aTTecTalun

01 OyHKIMH, OMHUCHIBAIOIIUE NMPSAMYIO U 00paTHYIO IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, X
rpaduku

92 l'unep6ona

93 I'unepOona

94 I'padukdpynkumn y = x?

95 I'padukdpynkmmm y = x2

96 OyHKIUU uy =x2, y = X3, y = Vx, y = [x|; rpaduueckoe penieHre ypaBHEHHI 1 CHCTEM
YpaBHEHUU

97 OyHKIUU uy =x2, y = x3, y = VX, y = [x|; rpaduueckoe penreHne ypaBHEHHI U CHCTEM
YpaBHEHUU

98 [ToBTOpEHUE OCHOBHBIX MOHATHI U METOJIOB KYPCOB 7 M 8 KJIaccoB, 0000IIeHNE 3HAHUI

99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U 8 KJ1accoB, 0000IICHIE 3HAHNUN




100 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KYpPCOB 7 M 8 KJ1accoB, 0000IIeHNE 3HAHUI

101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U 8 KJ1accoB, 0000IICHIE 3HAHNUN

102 [ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 Ki1accoB, 0000IIICHIE 3HAHUI
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9 KUIACC

Ne
Temaypoxka
n/n

| PanmonaneHble yncna, uppaloHaabHble YHCia, KOHEYHbIe U OECKOHEUHbIE 1eCATUYHbIC
npodu

) MHOKeCTBO JIEHCTBUTENBHBIX YUCEIT; JCHCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIE
JeCATUYHbIE Jpodu

3 B3anMHO 01HO3Ha4YHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEUCTBUTENBHBIX YUCEN U
MHOECTBOM TOYEK KOOPAMHATHOU MPAMOU

4 CpaBHEHHE TEUCTBUTENBHBIX YHCEIl, apu(METUUECKHUE ICHCTBHS C ICHCTBUTEIHBHBIMA
YUCIaMHU

5 [TpubnmxEHHOE 3HaYCHNUE BEIMYUHBI, TOUHOCTH MPHOIMKEHHS

6 OxkpyrieHueyuncen

7 OxpyrieHueuucen

8 [Ipukuaka u orieHKa pe3yJIbTaTOB BHIYUCICHUMN

9 IIpukuaka u OLIEHKA pPe3yJIbTaTOB BHIYUCICHUI

10 Jluneitnoe ypaBHeHue. Pemienre ypaBHEHUM, CBOIAIINXCS K TUHEUHBIM

11 JInneintnoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIINXCS K JTUHEUHBIM

12 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM

13 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM

14 bukBanpaTHbleypaBHEHUS

15 bukBanpaTHbieypaBHEHUS

16 IIpuMepsl perieHus: ypaBHEHUN TPETbEW U YETBEPTOU CTEIICHEHN Pa3JIOKEHUEM Ha
MHOXUTEIN

17 [Tpumepsl penieHusi ypaBHEHUM TPEThEH U YETBEPTOM CTENIEHEN PA3JIOKEHUEM Ha
MHOXUTEIN

18 PemennenpoOHO-paiioHaIbHBIXypaBHEHU I

19 PemennenpoOHO-paliioHaNbHBIXYpaBHEHHIM

20 Pemrenne TeKCTOBBIX 3a/1a4 areOpandeckKiuM METOJIOM

21 Pemenne TeKCTOBBIX 3324 aNreOpandecKuM METOIOM

22 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM METOJIOM

23 KonrtponsHast pabota o Teme "YpaBHEHUS C OHOM MepeMeHHOR"

24 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK

25 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU M €r0 Tpauk

26 CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS EPEMEHHBIMU U €€ PEIICHUE

27 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH € JBYMsI IEPEMEHHBIMU U €€ PEILICHUE

28 CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS EPEMEHHBIMU U €€ PEIICHUE




29

Cucrema 1ByX JTUHEHHBIX YPAaBHEHHH C JBYyMsI IEPEMEHHBIMU U €€ pEILICHUE

Pemenue cucrem AByX ypaBHEHUM, OJJHO U3 KOTOPHIX JIMHEHHOE, a IPYroe — BTOPOU

30
CTETIeHU

31 Pemenue cucrem AByX ypaBHEHU, OJJTHO U3 KOTOPHIX JIMHEHHOE, a IPYroe — BTOPOU
CTETeHU

3 Pemenue cucrem AByX ypaBHEHUI, OJJHO U3 KOTOPBIX JIMHEHHOE, & APYroe — BTOPOU
CTETIeHU

3 Pemenue cucrem AByX ypaBHEHUM, OJJHO U3 KOTOPHIX JIMHEHHOE, a IPYroe — BTOPOU
CTETIeHU

34 I'paduaeckas uHTEpIIpPETALHS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMH

35 Pemienue TeKCTOBBIX 3aau anreOpandeckuM crocooom

36 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CrIoco0oM

37 KonTpomnpHas padbota o Teme "CucreMsl ypaBHeHHIA"

38 UucnoBble HEPABEHCTBA M MX CBOMCTBA

39 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

40 JIuHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOMN U UX PEIICHUE

41 JInHeliHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOMN U UX PEIICHUE

42 JIuHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOMN U UX PEIICHUE

43 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM U UX pELICHNE

44 CucreMbl TMHEUHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOM U UX PEIICHUE

45 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM U UX PEIICHUE

46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

47 KBanpaTHble HepaBeHCTBA U UX PEIICHUE

48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

49 KBagparHble HEpaBEHCTBA U UX PELLICHUE

50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

51 I'padmueckas nHTEpIIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEpEMEHHBIMU

52 I'paduueckas MHTEpIpETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMH

53 Kontponbnas padota o teme "Hepaencraa"

54 KBagparuunas ¢pynkuus, e€ rpaguk 1 cBoiicTBa

55 Ksagparnunas gynkius, e€ rpaduk u cBoiicTBa

56 KBagparuunas ¢pynkuus, e€ rpaduk 1 cBoiicTBa

57 [TapaGona, KoOpAMHATHI BEPIIUHBI TAPabO0IIbl, 0Ch CAMMETPHUH TTapadoIIbI

58 [TapaGomna, KoOpAUHATHI BEPIIUHBI TAPabO0IIbl, 0CH CAMMETPHUH TTapadoIIbI

59 [Tapabo:a, KOOpAUHATHI BEPIINHBI TApaOOIIbl, 0Cb CHMMETPHH MapadoIIbl

60 [TapaGomna, KoOpAMHATHI BEPIIUHBI TAPabOIbl, 0CH CAMMETPHH TTapadoIIbI

61 [Tapabosa, KOOpAUHATHI BEPIIUHBI TApaOOIIbl, 0Cb CHMMETPHH MapadoIIbl

62 [TapaGomna, KOOpAUHATHI BEPIIUHBI TAPabO0Ibl, 0CH CAMMETPHH TTapadoIIbI




63 I'paduxudynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x|

64 I'padpukudynkmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

65 Ipadpukudynkmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

66 I'paduxudynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x|

67 Ipadpukudynkmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

68 I'paduxudynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x|

69 KonTponbhas padbora no teme "OyHkuuu"

70 IToHsTHEe YHNCIOBOM ITOCIIEAOBATEILHOCTH

71 3ajanne mocaea0BaTeIbHOCTH PEKYPPEHTHOU (popmyIoit U GopMysIoi n-To WieHa

72 Apudmernyeckas ¥ reOMeTPUIECKaIIPOrPECCHH

73 Apudmerrdeckasi 1 TEOMETPUICCKASTIPOTPECCUN

74 @®opMyIbl N-ro YieHa apu(PMETHIECKON U TEOMETPHUECKON IPOTPECCUil, CyMMBI NEPBBIX
N 4JIECHOB

75 @®opMyIbl N-ro YieHa apu(PMETHIECKON U TEOMETPHUECKON IPOTPECCUil, CyMMBI ITEPBBIX
N 4JIECHOB

76 dopMyItbl N-T0 YieHa apuhMETUIECKON U TEOMETPUUIECKON TPOTPECCHil, CYMMBI TIEPBBIX
N 4JIEHOB

77 ®opMyIbl N-ro YieHa apu(PMETHIECKON U TEOMETPHUECKON IPOTPECCUi, CyMMBI ITEPBBIX
N 4JIECHOB

73 ®opMyItbl N-T0 YiaeHa apu(hMETUIECKON U TEOMETPUUECKON TPOTPECCHil, CYMMBI TIEPBBIX
N 4JIECHOB

79 N3o0pakeHue 4wieHOB apuhMEeTUUECKOW U TEOMETPUUYECKON MTPOTPECCUi TOUKaMH Ha
KOOPJMHATHOM MIOCKOCTH

20 N300pakeHne 4wieHOB apu(PMETHIECKON U TeOMETPUUYECKON IPOTrpecCcuii TOUKaMu Ha
KOOPAMHATHOW INIOCKOCTH

81 JIMHENHBIN U HSKCIOHEHIUATBHBIMPOCT

82 C0KHBIETIPOLIEHTHI

83 C0KHBIETIPOLIEHTHI

84 Kontponbnas padota o Teme "HucaoBsie mocien0BaTeabHOCTH "

25 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIMs 3HaHUH. 3auch, CpaBHEHUE, EHCTBUS C
JNENUCTBUTENbHBIMU YHCIIAMU, YUCIIOBAS pAMast

26 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3aIUs 3HaHUH. [IpOIIeHThI, OTHOIIICHNUS,
MIPONOPLUHU

87 [ToBTOpeHue, 06001meHre U cucTeMaTu3anus 3HaHuid. OKpyriieHne, MpuoImKeHNE,
OLICHKA

28 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3aIMsI 3HaHUH. Perienne TeKCTOBBIX 3a/1au
apu(METHYECKUM CITIOCOOOM

29 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIUs 3HaHHH. Pelienre TeKCTOBBIX 3a/1a4

apru(pMETHIECKUM CTIOCOOOM




[ToBTOpeHME, 06001IIEHNE U CUCTEMAaTH3al1s 3HAHUH.

Pemenne TeKCTOBBIX 3a1a4

90
apru(pMETHIECKUM CTIOCOOOM

01 [ToBTOpenue, o0o0mIeHNE U cucTeMaT3anys 3Hanui. [IpeodpazoBanue anredpanvdeckux
BBIPXKXEHUH, TOMYCTUMbIC 3HAYCHUS

9 [ToBTOpeHmEe, 0000IIeHNEe U cucTeMaTu3anus 3Hanui. [IpeobpazoBaHue anredpandecKux
BBIPXEHUI, TOMYCTUMbIE 3HAYCHUS

93 [ToBTOpenue, o0o0IeHNe U cucTeMaTu3anus 3Hanui. [IpeodpazoBanue anredpanvdeckux
BBIPAXEHUH, TOMYCTUMbIE 3HAYCHUS

4 [ToBTOpenue, o0o0IeHNE U cucTeMaTH3anys 3Hanui. [IpeodpazoBanue anredpandeckux
BBIPXKXEHUH, TOMMYCTUMBbIC 3HAYCHHUS

95 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIMs 3HaHUH. DYHKIMK: TTOCTPOCHHUE, CBOMCTBA
M3y4YEHHBIX (QYHKITUN

96 [ToBTOpeHMEe, 06001IeHNE U cucTeMaTH3alus 3HaHui. OYHKIUU: TIOCTPOCHHE, CBOMCTBA
M3y4YEHHBIX (PYHKITUN

97 [ToBTOpeHMEe, 06001IeHNE U cucTeMaTH3alus 3HaHui. OYHKIMU: TOCTPOCHHE, CBOMCTBA
M3YYEHHBIX (DYHKITHIA

03 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3aIs 3HaHUH. DYHKIMK: TTOCTPOCHHUE, CBOMCTBA
M3y4YEHHBIX (QYHKITUN

99 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3alus 3HaHui. ['padudeckoe pemeHne
YPaBHEHUU U UX CUCTEM

100 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3alus 3HaHui. ['padudeckoe pemeHne
YPaBHEHUU U UX CUCTEM

101 HroroBasi koHTpOIBHAs paboTa

102 O06001IeH e U cHCTeMaTH3alUsI3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

1.

Anrebpa: 7-# kjacc: ydeOHHMK Juisl 00IieoOpa3oBaTeIbHBIX OpTraHU3aIuil/
A.T". mepansk, B.b. Tlononckuit, M.C. Apuk. -M:Benrta-I'pad

Marematuka. AnrebOpa: 7-i kiacc: 0a30BBIM YpOBEHb: y4eOHHK, 7 Kiacc/
Makapeiue FO.H., Munmioxk H.I'., HemkoB K.M. u npyrue; moa pen.
TensxkoBckoro  C.A.,  AkumoHepHoe  oOmiectBo  «l3maTenscTBO
«IIpocsemieHue»

. Anrebpa, 8 xkmacc/ Mep3nsk A.l., IlonskoB B.M.; monm penakiuei

[Tomonsckoro B.E., OO6mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Wznarensckuii 1ieHtp «BEHTAHA-ITPA®»; AxmnuonepHoe 0011ecTBO
«M3marensctBO «lIpocBemienne»

Anrebpa (B 2 uactax), 8 kmacc/ Yacte 1: MopakoBuu A.I'.; Yacte 2:
Mopakosuu A.I'. u agpyrue, noa pegakuueit Mopakosuua A.I'., O61ecTBo ¢
orpanndeHHoi oTBeTcTBeHHOCThI0 « O] MHEMO3MHA »

. Anrebpa (B 2 gactsx), 9 knacce/ Hactes 1: MopakoBuu A.T'., Cemenos I1.B.;

Yacte 2: Mopakosuu A.I'., AnekcangpoBa A.JI., Mumyctuna T.H. u
npyrue; non penakuuein Mopnakosuya A.I'., OOIIecTBO ¢ OrpaHUYEHHOM
oTBeTcTBeHHOCTHIO «M1OLl MHEMO3HNHA »

Anrebpa, 9 wmacc/ Mepsnsak A.I'., Tlonmonckuit B.b., Sxup M.C.; mon
penakuuen ITogonsckoro B.E., OO011ecTBO C OTPAHUYEHHOU
OTBETCTBEHHOCTBIO Nznarenbckuit LEHTP «BEHTAHA-TPA®»;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

7.

Az2axaHos H.X., [ModnunckulO.K. MaTteMatuka: paiiloHHble onuMnuaabl: 6-11
kiaccel. — M.: [Ipocsemienue, 1990.

laspunosa T.[l. 3anumatenbHas Matematuka: 5-11 kmaccsl. — Bonrorpan:
Vyunrens, 2008.

Jlesumac .. HecrangaptHele 3agaun 1o maremaruke. — M.: MJIEKCA,
2007.

10.Mlepau C.C., [llepau b.C. CrpaHuubl pPYCCKOM MCTOPUU Ha YpOKax

marematuku. — M.: [lenaroruka-Ilpecc, 1994.

11.Muyyeun /1.®. 3a cTtpanunamu yueOHuka anreopel. — M.: IIpocsemienue,

2010. 7



12.Modia Ax. Kak pemiats 3agauy? — M.: [Ipocsemenue, 1975,

13.Mpouszsonos B.B. 3anauu Ha BeipocT. — M.: MUPOC, 1995,

14.®@apKkoe A.B. MaTtemaTndecKnue OTMMIUaabl B mKoje : 5- 11 xmaccel. — M. :
Aiipuc-IIpecc, 2005.

15.3Hyuknoneous nius nereit. T. 11: Marematuka. — M.: ABanTa-+, 2003.

16.Anrebpa — 8 kjacc: y4yeOHUK [JIs ydalquxcsi o0I11eo0pa3oBaTeIbHBIX
yupexaenuit/ A.I'. Mepansk, B.b.ITononckuii, M.C.fkup. — M.: BeHnrana —
I'pad, 2013.

17.Anrebpa — 8 kiacc: TUAAKTUYECKHE MAaTepuajbl: MOCOOME IS ydalluxcs
obmeoOpazoBatenbHbIX yupexaenuit/ A.I'. Mepsnsak, B.b.Ilomonckui,
E.M.PadunoBuy, M.C.Sxup. — M.: Benrana — ['pad, 2017.

18.Anre6pa — 8 kiacc: Meronuuyeckoe nocoodbue/ E.B.byuko, A.I'. Mep3msik,
B.Bb.ITonouckwmit, M.C.Axup. — M.: Bearana — I'pad, 2018.

19.Anrebpa — 9 kiacc: y4eOHHMK [UJIsi ydalluxcsi 00111e00pa3oBaTeIbHbIX
yupexaenuit/ A.I'. Mepsnsak, B.b.ITononckuii, M.C. Sxkup. — M.: Bentana —
I'pad, 2019.

20.Anrebpa — 9 kiacc: TUIAKTUYECKHE MaTEpUabl: MOCOOWE IS ydanuxcs
obmeobpazoBarenbubix  yupexaenuit/ A.I'. Mepsnsak, B.b.Ilomonckwit,
E.M.PadunoBuy, M.C.Sxup. — M.: Benrana — ['pad, 2020.

21.Anrebpa — 9 xmacc: meroguueckoe nocodue/ E.B.bymko, A.I'. Mep3msk,
B.Bb.ITonouckwmit, M.C.Axup. — M.: Bearana — I'pad, 2019.

22.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

http://www.mon.gov.ru — calT MunuctepcrBa oopazoBanus 1 Hayku P®d;
http://vvvvw.edu.ru/ — dpeaepansubrii moptan «Poccuiickoe obpazoBanme»;
http://obrnadzor.gov.ru/ — ®enepanbHas ciryx6a mo Haa30py B chepe
00pa3oBaHus U HAYKH;

www.fipi.ru — denepaibHbI HHCTUTYT MEIArOTHYECKUX U3MEPEHUN
(OUIIN);

https://edsoo.ru/constructor/ — Konctpykrop pabouux mporpamm
http://ege.edu.ru/ — obpunmansHbI HHGOPMALIMOHHBIN opTai EI'D;

. http://gia.edu.ru/ — opurmansueiit HGOpMaMOHHBIHN opTan OI'D;

10 http://school-collection.edu.ru — equHast KOJUIEKIUS TUGPOBBIX
11.06pa3oBaTeIbHBIX PECYPCOB;

WX bh D=



12.http://eng.Iseptember.ru/ — uzgarensckuii AoM «IlepBoe ceHTAOPs», N3TaHKE
13.«Maremaruka»;

14.resh.edu.ru — Poccuiickas 3eKTpoOHHAs IKOJIA;

15.http://www.prosv.ru — cailT u3garenbctBa «IIpocBerienune».






