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IHOACHUTEJIBHASA 3AIITMCKA

AnreOpa sBISETCS OOHUM H3 OIOPHBIX KYPCOB OCHOBHOI'O OOIIEro OOpa3OBaHMS: OHa
o0ecreunBaeT M3yuyeHHe IPYruxX AUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTApHOTO
[IUKJIOB, €€ OCBOEHHE HEOOXOAUMO I MPOAOJDKEHUS O0pa3oBaHUS W B TOBCEIHEBHOW >KU3HMU.
PasButne y oOydaromuxcsi Hay4YHBIX TPEACTABICHHUH O TPOMCXOXKICHUH H  CYINTHOCTH
anredpandeckux adCTpakiuid, crroco0e OTpaKeHHUsI MAaTEMAaTHIECKONW HAYKOH SIBJICHUH U TIPOI[ECCOB
B IPUPOJI€ 1 O0IIECTBE, POJIU MATEMATUIECKOTIO MOJIEIMPOBAHMS B HAYYHOM IMO3HAHUU U B TPAKTUKE
CrocoOCTBYET GOPMUPOBAHUIO HAYIHOT'O MUPOBO33PEHUS M KAUECTB MBIIIUICHUS, HEOOXOIUMBIX JIJIS
aJjanTaldd B COBpeMEHHOM HuppoBoM obmiectBe. M3yueHue anreOpbl oOecreuynBaeT pa3BUTHE
yMeHUsl HaOJI0aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyEeT KPUTUUHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHO OOOCHOBBIBaTH CBOHM JEUCTBUS M BBIBOJBL, (POpMYyIHpPOBATH
yiBepkaenus. OcBoeHHe Kypca ainreOpbl oOecrieduBaeT pa3BUTHE JIOTHUYECKOTO MBINUICHUS
00y4aroUMXCa: OHU HCIOJB3YIOT ACHIYKTUBHBIE M WHAYKTUBHBIC PAaCCYXKICHHUSA, 0000IIeHuE U
KOHKpeTHu3aIuio, abctparupoBanue u ananoruto. O0ydenue anredpe npeanonaraetT 3HaYUTEIbHBINA
00BEM CaMOCTOATEIbHOM AESITEIbHOCTH 00yYaIOLMXCs, TO3TOMY CaMOCTOSITENIbHOE pellleHue 3a1a4
SBIISIETCS pean3aliell JesTeIbHOCTHOrO MPUHIINIIA 00 yueHUsI.

B cTpykType nporpaMMbl yaeOHOTO Kypca «Anredpa» it OCHOBHOTO OOIIEro o0pa3oBaHUs
OCHOBHO€ MECTO 3aHMMAIOT COJCPKATEIbHO-METOAMYECKHE JHMHUU: «Uucia W BBIYUCICHUS,
«Anrebpanyeckre BBIPDOKEHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHknum». Kaxmas w3 sTtux
COZIepKaTEIbHO-METOANYECKUX JMHUN pa3BUBAETCA HAa TMPOTSDKEHHHM TPEX JIET M3YUEHHS Kypca,
B3aMMOJCUCTBYSl C IPYTHMH €ro JHHHSIMH. B Xome u3ydeHwsi ydeOHOro Kypca oOydaromuMmcst
MIPUXOAUTCS JJOTMYECKH PaCCy’KIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3M C
3TUM B IMporpamMmy ydeOHOro kypca «AinreOpay» BKIIOYEHbl HEKOTOpPBIE OCHOBBI JIOTHKH,
MIPEJICTaBJIICHHBIE BO BCEX OCHOBHBIX pa3jeiaXx MaTeMaTHUYEeCKOr0 00pa30BaHMs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIUMHUCSA OCHOB YHUBEPCAJIbHOTO MaTeMaTuyeckoro si3bika. ComepkaTenbHOU U
CTPYKTYpHOH OCOOCHHOCTBbIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro WHTErPUPOBAHHBIM
XapakTep.

Conepxxanue muHUM «Huciia U BBIYMCICHUSY CIIYKUT OCHOBOMW ISl AaJdbHEUIEr0 U3y4EHUS
MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYarOMIMXCS JIOTHYECKOT O MBILIEHUS, (POPMHUPOBAHUIO
YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, a TakKe MPUOOPETECHHIO TMPAKTUYECKHX HABBIKOB,
HEOOXOAMMBIX JJISl TIOBCEAHEBHOM KM3HU. Pa3BUTHE MOHSATHUS O YUCIIEe HA YPOBHE OCHOBHOT'O OOIIIET 0

o0pa3oBaHMs CBSI3aHO C palMOHAJIBHBIMU M HPpAMOHAIBHBIMM 4YHCIIaMU, (opMHUpOBaHHEM



MPEACTABICHUI O JEWCTBUTEILHOM YHCIE. 3aBEPIICHUE OCBOCHHS YHMCIOBOW JIMHUM OTHECEHO K
cpenHeMy obieMy o0pa3oBaHHMIO.

Conepkanue OByX anreOpanuecKux JIMHUN — « AlreOpandecKue BBIPaKEeHUs» U « Y paBHEHUS
U HEPaBEHCTBA» CIOCOOCTBYET (POpPMUPOBAHHIO y OOYYArOLIMXCS MaTeMaTHYECKOr'o arapara,
HEOOXOMUMOTO Uil pEIleHHs 3ajJad MaTeMaTHKH, CMEXKHBIX MpPEIMETOB U MPAKTHUKO-
OpUEHTHUPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHHs Yy4eOHBIH MaTepual
TPYNIAPYETCs BOKPYT pallMOHAIBHBIX BRIpAKEHUH. ANredpa 1eMOHCTPUPYET 3HaAUCHIE MATEMATUKH
KaK s3bIKa JIJISl TOCTPOSHHSI MATEMAaTHIECKUX MOJIETICH, OTMCAaHUS MTPOLIECCOB U SIBICHUH PeaibHOT O
mupa. B 3amaunm oOyueHms anreOpe BXOAST TAKKE NalIbHEHINEe pa3BUTHE AT OPUTMUYECKOTO
MBILUICHNS, HEOOXOIMMOro, B YacTHOCTH, JIS OCBOEHHUS Kypca HH(QOpPMATHKH, U OBJIAJICHUE
HaBBIKAMU JCIYKTHBHBIX paccyxneHuil. [IpeoOpazoBaHue CHMBOJBHBIX (DOpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHATBHO-TpadUUeCcKON JIMHUU HALIETICHO Ha MOTY4YeHHEe 00yYatoIMMHCS
3HaHUU 0 (PYHKIUAX KaK BaKHEWIEH MaTeMaTHYeCKOW MOAENU NI ONMCAaHUS M HCCIeIOBaHUS
pa3zHoo0pa3HbIX MPOIIECCOB U SABJICHUN B Ipupoae U odmecTse. M3yueHne marepuania cnocoOCTByET
Pa3BUTHIO Y OOYYarOMIMXCS YMEHHUSI HCIIOIBH30BATh PA3JIMYHBIC BBHIPA3UTEIBHBIC CPEICTBA S3bIKA
MaTeMaTUKH — CIJIOBECHbIC, CHMBOJHYECKHE, rpaduueckue, BHOCHT BKJAJ B (opMupoBaHme
MPEACTABICHUN O POJIM MATEMATHKH B Pa3BUTHH IUBHIN3ALNN U KYJIbTYPHI.

CornacHo yuebHOMY IUlaHy B 7—9 Kjaccax u3ydaercss yueOHbIH Kypc «Anredpay, KOTOPbII
BKJIIOYAET  CIEAYIOIIME OCHOBHBIE paslenbl coiepkaHus: «Yucima U BBIYUCICHUSY,
«Anredpanyeckue BhIpaXKEHHs», «YPaBHEHHS U HEPaBEHCTBAY, « DyHKITHI.

Ha uzyuenne yae6Horo kypca « Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 gaca (3 yaca

B Hezlenm), B 8 kitacce — 102 vaca (3 yaca B Heneno), B 9 kiacce — 102 gaca (3 gaca B Heneoio).



COJEPKAHUE OBYYEHMUA

7 KJIACC

Yuciia M BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECSATHUHBIE, IIEPEX0]] OT OJHOW (HOPMBI 3anucu Ipodei K Apyroi.
[lonsiTHE panMOHANBHOIO YHUCIA, 3alMCh, CPABHEHUE, YHNOPSIIOYUBAHHME DPALMOHAIBHBIX YHCEIL
Apupmernueckue AeiCTBUS C palliOHATBHBIMY YHCIIaMu. Pemenne 3a1a4 u3 peabHOM MPaKTUKU Ha
YacTH, Ha JPOOH.

Crenenb C HaTypajJbHBIM IIOKa3aTelleM: ONpeiesieHHue, Mpeodpa3oBaHUE BBIPAKEHHH Ha
OCHOBE OIpEENIEeHUs, 3aUCch 00JIbIIMX ynce. [IpoleHThl, 3an1ch IPOLEHTOB B BUJIE pOOU U 1podu
B BHJIC IPOLIEHTOB. TpH OCHOBHBIE 3aa4X HA MIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOM IPAKTUKU.

[IpumeHeHne NpU3HAKOB JIETMMOCTH, Pa3JIOKEHHE HA MHOXKUTENIN HaTypaJIbHbIX YHCEJL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IPsIMasi U 00paTHas MPOMOPIIUOHATBFHOCTH.

Asredpanyeckue BbIpasKeHUs

[lepeMenHble, YUCIOBOE 3HAYEHHME BBIPAXKEHUS C NEpeMEHHOW. JlomycTUMble 3Ha4YEeHUS
nepeMeHHBIX. [IpencraBieHne 3aBUCUMOCTH MEX/ly BEIMYMHAMHE B BHIe GopmyJibl. Beraucienus mo
dopmynam. IIpeodpa3oBanne OyKBEHHBIX BBIPaXKEHHH, TOKIECTBEHHO paBHBIE BHIPAXKEHUS, IPAaBUIIA
npeoOpazoBaHUsl CYMM U NPOM3BEICHMI, MpaBHJIa PACKPHITUS CKOOOK M MPUBEACHMS MOJTOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHH C HaTypaJbHBIM 1OKA3aTEIIEM.

OpnHounensl U MHorousieHsl. CteneHb MHorowieHa. CroxeHue, BbIYMTaHHE, YMHOXKECHHE
MHOTO4wIeHOB. POpMyJibl COKPAIIEHHOIO YMHOXKEHHUS: KBaApaT CyMMbl M KBaJpaT pa3HOCTH.
®opMyia pa3HOCTH KBaJApaToB. PaziiokeHre MHOTO4JIEHOB HA MHOKUTEIIH.

YpaBHeHus M HEpaBEeHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHHS, IpaBWia NpeoOpa3oBaHUS YPaBHEHMs, PAaBHOCHUJIBHOCTh
YpaBHEHUM.

JIuHeitHOe ypaBHEHUE C OJIHOM MEPEMEHHOM, YUCIIO KOPHEN JIMHEHHOr O YPAaBHEHHUSI, PEIICHH €
JUHENHBIX ypaBHEeHUH. COCTaBIEHNE YPABHEHMI 110 YCIOBHIO 3a]1auu. Penienre TeKCTOBBIX 3a/1a4 ¢
IIOMOIIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C JOBYMs mepeMeHHbIMH M ero rpaduk. Cucrema ABYX ITHHEHHBIX
YpaBHEHUI C JByMs IE€pEeMEHHBIMU. PelleHne cUCTEM YpaBHEHMH CHOCOOOM IOJCTaHOBKH.
[Iprmepsl peleHns TEKCTOBBIX 3a]1a4 C IOMOIIbI0 CUCTEM YPABHEHUM.

DyHKUMHU



KoopauHara Touku Ha npsmoil. UncioBsle IpOMEXYyTKH. PaccTosiHuEe MeXAy ABYMs TOYKaMU
KOOPJAUHATHOM MPSIMOK.

[IpssmoyronbHas cucrema KoopauHat, ocu Ox u Oy. AOcuucca W OpJMHATa TOYKU Ha
KOOpJAWHATHON TuI0cKoCcTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmyiamMu. YteHue rpadukoB
peanbHbIX 3aBucumoctell. [lonarue ynkuuu. I'padux dpynkuuu. CoiictBa pyHkuuil. JInnelinas
¢bynkuus, e€ rpaduk. I'papux pynkuuu y = [x|. I'paduueckoe pemieHne TMHEHHBIX ypaBHEHUU U
CUCTEM JIMHEWHBIX YPAaBHEHUM.

8 KJIACC

Yucsia 1 BIYUCIEHUS

KBanpatubiii kopeHb u3 uucna. Ilonstue o0 wuppanuoHambHoM uucie. J[lecsTuuHble
npUOIMKEHUS UppalMOHANBHBIX uucen. CBoilcTBa apuMeTHUUECKUX KBAaJApPAaTHBIX KOPHEH M UX
IPUMEHEHHUE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH U BBIYMCICHUAM. [lelicTBUTENIbHBIE YNCIA.

Crenenb ¢ LebIM II0Ka3aTeneM U €€ ceoiictBa. CTaHnapTHas 3alKCh YUCIIA.

Adredpanveckue BbIpaskKeHUs

KBagpaTHbIil TpEXWIIEH, Pa3J0KEHNE KBAAPATHOIO TPEXUIIEHA HA MHOKHUTENN.

Anrebpandeckas Apodb. OCHOBHOE CBOWCTBO anreOpandeckoir apobu. CnoxkeHue,
BBIUUTAHUE, YMHOXEHHUE, JIeJIeHHe anredpandeckux JpoOel. ParmoHanbHble BBIpRXKEHUS M HX
npeoOpa3zoBaHue.

YpaBHeHHs U HEPAaBEHCTBA

KBanpatHoe ypaBHeHue, (QopMmysa KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOASIIUXCS K JIMHEHHBIM M KBaapaTtHeIM. llpocreiimme apoOHO-
palMoOHAIbHBIE YPAaBHEHMS.

I'paduueckass MHTEepnpeTalnus YpaBHEHUH C ABYMs IEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHMII C IByMs IEPEMEHHBIMU. [IpUMepBl peleHust CUCTEM HEJIMHEHHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMH.

Perienyne TeKCTOBBIX 3a/1a4 alredpandeckuM CriocoooM.

HucnoBble HEPABEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ 01HOM ITepeMeHHOoM. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHbIe HEpaBEeHCTBA ¢ OAHOW NepeMeHHOM. CHCTEMBbl JIMHEHHBIX HEPAaBEHCTB C
OJTHOM MEPEMEHHOM.

DyHKUHMHU

[Monsitne ¢dynkiuu. O6macTe onpeneneHUs U MHOXKECTBO 3HaueHHU (QyHKIUU. CrocoOb

3aiaHus PyHKIIH.



I'paduk pynkuuu. Yrenue cpoiictB pyHKIMY 1o €€ rpaduxy. [Ipumeps! rpadukoB GyHKIMA,
OTPa)KaOIUX peasbHbIE POLIECCHI.

@OyHKIMM, ONHUCHIBAIONIME HPSIMYI0 M OOpaTHYI NpPONOPLUOHAIbHbIE 3aBUCHUMOCTH, MX
rpadukn. Oyukmmn y = x% y = x5, y = \x, y=|x|. [padudeckoe peleHne ypaBHEHHIl U CHCTEM
YpaBHEHMII.

9 KJIACC

Yucaa 1 BBIMUCICHUS

PanmonanbHble YHMCIa, WppallMOHAJIBHBIE YHCIA, KOHEUHbIE U OECKOHEUHbIE JeCATUYHBIC
Npo6u. MHOK€eCTBO J1eHCTBUTENBHBIX YU CE, 1€ CTBUTEIbHBIE YHCIIA KAK OECKOHEUHbIE AECATUYHbIE
npoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBUTENBHBIX YHCENI U
KOOPJAUHATHOM MPSIMOK.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apu(MeTHUecKue IeUCTBUSA C JeHCTBUTEIBbHBIMU
YHUCIAMH.

Pa3zmeps! 00BEKTOB OKpY’KaOILEr0 MUPA, AJIUTEINBHOCTH MPOLIECCOB B OKPYIKAIOIIEM MUDE.

[Ipubmmk€HHOE 3HAUEHUE BENWYUHBI, TOYHOCTh HNpuOmKeHus. OKpyrieHue uucedn.
[Ipukuka U olleHKa Pe3yJIbTATOB BHIYMCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JluneitHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOIAIIMXCS K JIMHEHHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHeHMi, CBOASIIMXCS K KBaJpaTHbIM. bukBanpaTHoe
ypaBHeHue. IIpumepsl pelieHHus ypaBHEHMM TpEeTbed M 4EeTBEPTOM CTENEHEH pa3loKEHHEM Ha
MHOKHTEIN.

Pemenne npoOHO-paniMoHaIbHBIX ypaBHEHUH. PeleHre TEKCTOBBIX 3a/ay ajaredpandeckum
METOZOM.

VYpaBHEHUE ¢ JIByMs NEpPEMEHHbIMU U ero rpaduk. PemeHue cucreM ABYX JIUHEHHBIX
YPaBHEHMII € IBYMs IIepeMEHHBIMU. Permenune cucteM AByX ypaBHEHUN, OAHO U3 KOTOPBIX JIMHEWHOE,
a Jpyroe — BTOpoil crenenu. I'paduueckas umHTepHperalus CHUCTEMbl YpPaBHEHUH € JByMs
IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 alre0pandecKuM CrocoOoMm.

UYuciioBble HEPABEHCTBA U UX CBOMCTBA.

Penienne nMHENHBIX HEPABEHCTB C OJIHOM IEpPEMEHHOM. PellleHMEe CHUCTEM JIMHEWHBIX
HEpaBEHCTB C OJHON mepeMeHHOW. KBanpaTHpie HepaBeHCTBa. | 'padudeckas WHTEpIpETAIHS
HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS [IE€PEMEHHBIMH.

DOyHKUMHU



KBagpatnunas ¢ynkmusa, e€ rpaduk u cBoiictBa. [lapaGona, KOOpAMHATHI BEpPIITUHBI
napaboIbl, 0Cb CHMMETPUHU NTapadoJIbI.

[paduxu GyHkomii: y = kx, y=kx + b, y =k/x, y = x3, y = Vx, y = [x| , 1 ux cBoiicTBa.

YucoBble NOCI€10BATEILHOCTH H IPOrPecCHH

[TonaTre 4YMCIOBON MOCIEIOBATENIBHOCTH. 3aJaHHE IMOCIEA0BATEIBHOCTH PEKYPPEHTHOU
dbopmyoi u GopmyIoit n-ro uiaeHa.

ApudmeTnueckas ¥ reoMeTprueckas nporpeccuu. GopmyIsl n-ro dieHa apudMeTunaeckon u
T€OMETPUYECKON ITPOrPECCUI, CYMMBI IIEPBBIX 1 YJICHOB.

N3o00paxenne ujneHOB apu(pMETHUYECKOW W TeOMETPHUYECKON MpOrpeccHii ToukaMHu Ha

KOOpHHHaTHOﬁ TUIOCKOCTHU. JIMHEHHBIN M AKCIIOHEHIIMAIbHBIN POCT. CoXHEBIE IMPOUCHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE  Pe3yJbTaTbhl OCBOCHUS TPOrpaMMbl  ydeOHOTO Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) naTrproTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpEca K MPOIIOMY M HACTOSIIIIEMY POCCHUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSIM POCCUHUCKMX MATEMAaTUKOB U POCCUICKON MaTEMaTU4ECKOM IIKOJIbI, K
WCII0JIb30BAHUIO ATUX JIOCTHKEHUH B APYTUX HAyKax U MPHUKIATHBIX chepax;

2) rpa:kIaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTHIO K BBINOJIHEHUIO O0S3aHHOCTEW TpaXAaHWMHA M pealu3aliy ero Ipas,
NPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBICHUH,
MPOLEayp TPaKIaHCKOr0 00IecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHIO
ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JOCTI)KCHUI HayKHU, OCOZHAHHEM
BA)KHOCTU MOPAIbHO-3TUYECKUX IPUHIUIIOB B AEATEIbHOCTH YUEHOIO;

3) Tpy10BOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B pPEIICHWW TNPAKTHUECKUX 3a/7ad MaTEMaTHYCCKON
HaIPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JUI YCIENTHON MpodecCHOHALHON NeITeTbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBHIOOPOM U MOCTPOECHUEM MHAMBUIYAILHON TPAGKTOPUHM 0O0pPa30BaHUS U KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIIUTAHME:

CIOCOOHOCTBIO K 3SMOLMUOHATBHOMY M OSCTETUYECKOMY BOCIPHUSATHIO MaTEeMaTHUYECKHX
00BEKTOB, 3ajJlay, PEHICHUM, PACCYX IAECHUN, YMEHUIO BUAETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'O MIO3HAHMS:

OpUEHTAIlME B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX IPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEJIOBEKA, NPUPOABI H 0OINecTBa, MOHUMAaHHEM
MaTeMaTUYECKON HaAYKU KaK cepbl UeTOBEUECKOM JesTeIbHOCTH, STAlOB €€ Pa3BUTHS K 3HAYUMOCTH
JUTSL Pa3BUTHUSI IIUBUITU3ALIMH, OBJIAICHUEM SI3bIKOM MaTEMaTUKU M MaTEMaTHYECKOU KyJIbTYpOH Kak
CpPEICTBOM TIO3HAHHWS MHUpPA, OBJAJACHUEM TPOCTESHITUMH HABBIKAMH  HCCIIEOBATEIHCKOM

JeITEILHOCTH;



6) ¢usuyeckoe BocnuTanue, GOPMHUPOBAHNE KYJIbTYPbI 310POBbA H IMOLHOHAJIBHOIO
OJaromosry4yms:

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEpPECAaX CBOETO 30POBbs, BEIECHUS
3J0pPOBOro 00pa3a >KU3HU (30pOBOE NMHUTAHME, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OTIBIXA,
perynsipHas (usnueckas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIeKCHH, MPU3HAHHEM
CBOETO ITpaBa Ha OMMOKY U TAaKOI'0 )K€ MpaBa JAPYyroro YeiIoBeKa;

7) 3K0J10TMYECKOe BOCIIMTAHME:

OpHEHTallMEell Ha NPUMEHEHHWE MATEeMaTHMYECKUX 3HAHUN Ui pelleHus 3ajad B 00JacTH
COXPaHHOCTH OKpYXalollel cpeabl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKM HUX BO3MOXKHBIX
HOCIEACTBUN NIl OKPY)KaIOLIeH Cpeabl, OCO3HAHHEM TIJ100aJbHOI0 XapakTepa 3KOJOrMYECKHX
po0JieM U NyTeHl UX peLIeHus;

8) ajanTanus K H3MEHSIIOIUMCS YCJIOBHAM COLMAJBHON M NIPUPOIHOI cpeabl:

TOTOBHOCTbIO K JAEHCTBUSM B YCIIOBHUAX HEONPEACNEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO ACSATEIbHOCTb, B TOM YHCIIE YMEHHME YYUTbCA Yy APYIHX
Jrofei, IpuoOpeTaTh B COBMECTHON 1€ATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHILIUU U3 OIIbITa
ApYyrux,

HEOOXOIUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHUH, B TOM uucie (GopMyIupoBaTh HJIEH,
HOHATHSA, TUIOTE3bl 00 OOBEKTaxX M SIBICHHSIX, B TOM YHCJIC paHee HEU3BECTHBIX, OCO3HABATH
neQUIMTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYalUIO
KaK BBI30B, TpeOyHOUIMH KOHTpPMEpP, KOPPEKTUpOBAaTh INPUHUMAEMble pPEIIEHUS U ACUCTBHUS,

(GopMyIMpOBaTh U OLIEHUBATH PUCKU U MOCIENCTBUS, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE YUeOHbIe NelcTBUS

ba3oBpble Jlornyeckue geicTBus:

e BBUBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC INMPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHH, OTHOIIEHUN MEXAY TMOHATUIMH, (OPMYIUPOBATH ONPEACIICHUS TOHITHM,
YCTaHABJIMBATH CYIIECTBEHHBIM MpU3HAK KJIacCH(PUKAIMKM, OCHOBAHUS JJIsi 0000IIECHUS U
CpaBHEHMUSI, KPUTEPUH TPOBOJMMOrO aHAIU3a;

® BOCIpPUHHUMATH, (GOPMYIMPOBATH M TPEOOPA3OBHIBATH CYKACHUS: yTBEPAUTEIbHBIE M

OTPULATCIIBbHBIC, CIMHUYHBIC, YaCTHBIC U O6H_[I/Ie, YCJIOBHBIC;



® BBIABJIATH MAaTEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W MPOTHBOPEYHS B (aKTax,
JNAHHBIX, HAOJIOJCHUSAX W YTBEPXKICHUSAX, MpeIiaratb KPUTECPHH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUNH;

e JleJIaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOU€HU M, YMO3aKIIOUCHUH 110 aHAJIOT U Y,

e pa3dupaTh J0KA3aTEIbCTBA MATEMATHUYCCKUX yTBEPXKICHUN (NIPSIMBIE U OT MPOTUBHOTO),
MPOBOJUTh CAaMOCTOSTEIBHO HECIOKHBIC JIOKA3aTelbCTBA MaTEMaTHYECKUX (PaKTOB,
BBICTpaMBaTh apryMEHTAIUIO, MPHUBOIUTH MPUMEPHl U KOHTPIPHUMEPHI, 00OCHOBBLIBATH
COOCTBEHHBIE PACCYK/ICHUS;

e BBIOMpATH CIIOCOO penieHus y4eOHOM 3aa4H (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHNUS,
BBIOMpaTh HanOoJIee MOAXOASIINHN C YIETOM CAMOCTOSITEIIFHO BBIICIICHHBIX KPUTEPHEB).

BazoBble HccienoBaTeIbCKHUeE IeliCTBHA:

®  HCIO0JIb30BATh BOIPOCKHI KAK UCCIIECIOBATENbCKHI HHCTPYMEHT MTO3HAHMS, (POPMYITUPOBATH
BONIPOCHI, (DUKCUPYIOIIHME MPOTUBOpPEYHE, MPOoOJeMy, CaMOCTOSTEILHO YCTaHABIMBAThH
HCKOMOE ¥ JIaHHOE, ((OPMHUPOBATH TUTIOTE3Y, API'YMEHTUPOBATEH CBOO ITO3HIIHIO, MHEHHE;

® TPOBOAWTH IO CAMOCTOSITCJIBHO COCTAaBJICHHOMY IIJIaHY HECJOXKHBIH OKCIICPUMEHT,
HEOOJIBIIIOE WCCIIEAOBAHNE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTHYECKOrO O0BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXITy COOOM;

®  CaMOCTOSTEIBHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI [0 Pe3yJIbTaTaM MPOBEAEHHOTO
HAOIIOICHNsI, HCCIEIOBAHUS, OLICHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB U 0000IIEHHNI;

¢ IPOrHO3UPOBATH BOZMOXKHOE Pa3BHTHE MPOIECCA, a TAKKE BBIIBUTAThH MPEATONIOKECHHS O
€ro pa3BUTHHU B HOBBIX YCIIOBHSX.

Padora ¢ unpopmanueii:

® BBIABJISITH HEAOCTATOYHOCTh U M30BITOUHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOAMUMBIX IS
pElICHMS 3aa4H;

e BBHIOWpATh, AHAIU3UPOBATH, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH WH(OOPMAIUIO
pa3IUYHBIX BUJOB B ()OPM MPEACTABIICHHUS;

e BbpIOMpaTh opmy mNpenacTaBiaeHUs WHPOPMALMKM W WIUTFOCTPUPOBATH pellaeMble 3aTadyu
cXeMaMHu, TuarpaMMaMu, HHOM TpadrKoi 1 UX KOMOUHAIUSMU;

® OlICHUWBAaTh HAAGKHOCTh HMH(OpPMAIIMU IO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEICM WU
cOpMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHHKAaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUA:
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BOCHPUHUMATh U (HOPMYJIUPOBATh CYXKJIEHHS B COOTBETCTBMM C YCIOBMSAMM U LEJISAMU
00111eHus, SICHO, TOYHO, IPAMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOAy pEeLIeHHs 3aJaud, KOMMEHTHPOBATh IOJIy4E€HHBIN
pe3yibTar;

B X0/ie 00CYXXJIeHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl, MPOOJIEMBbI,
pelraeMoii 3aJauyu, BHICKa3bIBaTh MJEH, HAllEJICHHBIC HA MOWUCK PEIICHUS, COMOCTABIAThH
CBOU CYXJICHHUS C CYXJCHHUSIMHU APYTUX YYACTHUKOB JHasiora, oOHapyXUBaTh pa3anuue u
CXOJICTBO TMO3ULHUH, B KOPpEKTHOW ¢opMe GOpMyIHpoBaTh pa3HOINIACHS, CBOH
BO3PAKEHUS;

IpeCTaBIATh Pe3yibTaThl pElIeHUs 3aladyM, HKCIEpUMEHTa, MCCIeJOBAHMS, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad Ipe3eHTAlUUH U
0COOEHHOCTEN ayJUTOPUH;

IIOHMMATh U MCIOJIb30BAaTh IPEUMYLIECTBA KOMAaHIHOW U MHIMBUIYaJbHOU pabOTHI IpH
peleHny yueOHbIX MaTeMaTHYEeCKUX 3a/1a4;

IPUHUMATH 1[€1b COBMECTHOM [€sTEIbHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacnpenensars BUbl padoT, 10roBapuBaThCs, 00CYXKAaTh MPOLECC U PE3YyIbTaT
paboThI, 00001IaTh MHEHHUST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBHIX (popMax paboThl (00CYkaeHUs, OOMEH MHEHUSMHU, MO3TOBbIE
IITYpPMBI U IpYTHE), BHIIOJIHATH CBOIO 4aCcTh PabOTHl U KOOPIAUHUPOBATH CBOM JICHCTBUS C
JPYyTUMU 4JIEHAaMU KOMaHJIbl, OL[EHUBAaTh Kaue€CTBO CBOEro BKJaJa B OOLIMI MPOAYKT MO

KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJACH CTBHSL.

PeryasiTuBHBIC YHHBeEpPCATbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranuzanus:

CaMOCTOATCIIbHO COCTABJIATH IIJIaH, aJITOPUTM PCIICHUA 3a1a4n (I/IJII/I €ro qaCTB), BBI6I/IpaTB
crroco0 peuicHus ¢ y‘léTOM HMCIOIUXCA PECYpCOB H COOCTBEHHBIX B03MO}I(HOCTGI>‘I,

apryMeHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOI MH(POPMAIIHH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAIbHBIN NHTEJIEKT:

BJIAJICTh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MpOIecca M Pe3ysibTaTta PEIICHHS
MaTeMaTHYCCKOM 3a7a4qHu;

MPEABUNIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTH IPU PEIICHUHM 3a]a4Hl, BHOCHTH
KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, HAWJEHHBIX OIIMOOK,

BBISIBJIEHHBIX TPYJIHOCTEH;
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® OHOCHUBATb COOTBCTCTBHUC PC3yJibTaTa ACATCIILHOCTHU IMOCTaBJICHHOM nejimi U yCIOBHUAM,
OOBSICHATH IMPpUYUHBI JOCTUXKCHHUA WJIM HCAOCTHIXKCHUA LECJIH, HAXOAUTH OHII/I6Ky, JaBaThb

OLIEHKY IPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xon1ry o0yuenust B 7 Kjiacce 00 yJaroIHiics MOJIYIUT CICAYIOIINE TPEAMETHBIE Pe3yJIbTAThI:

Yucaa 1 BBIMHCICHUS

BeImonHATh, coderas yCTHbIE W THUCHBMEHHBIC NPHUEMBI, apu(METUYCCKUE NEHCTBUS C
palMOHAILHBIMU YU CIIAMH.

HaxoauTh 3HaUeHUs YHCIOBBIX BRIPAXKEHUM, TPUMEHSITh pa3H0o00pa3Hble CIOCOObI U MPUEM b
BBIYHMCIICHUS 3HAUCHHI IPOOHBIX BBIPAKEHHH, COEPKAIINX OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

[TepexoauTh OT 0fHOM (POPMBI 3aITUCH YKCEN K APYToi (IpeoOpa3oBhIBATh NECATUUHYIO APOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATUUYHYIO
IpoOb ).

CpaBHHBATh M YIIOPSIIOYUBATH PAllMOHAIBHBIC YHCIIA.

OKpyrasTh yncIa.

BbINMONHATE NPUKUAKY M OLIEHKY pe3yJibTaTa BBIYUCICHUN, OIEHKY 3HAYEHMH YHCIOBBIX
BbIPa)KEHUN. BBIMONHATH 1EHCTBUS CO CTENEHIMH C HATYPaIbHBIMU MOKA3aTEISIMHU.

[TpuMeHTh MpU3HAKHU TETUMOCTH, PAa3IOKEHNE HA MHOXKUTEN HaTypaJbHBIX YUCEN.

PemaTte mpakTHKO-OpMEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHWEM BEJIUYHH,
MPOMOPLHMOHAILHOCTHIO BEJIMYWH, MPOLEHTAMU, HHTEPIPETUPOBATh PE3yIbTaThl PEIICHHS 3a7ad C
y4€TOM OrpaHUYECHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AjredOpanyeckue BbIpaKeHHs

Hcnonp3oBaTh anredpanueckyl0 TEPMHHOJOTMIO U CUMBOJMKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOIo MaTepuaia.

HaxonuTth 3Hauenust OyKBEHHBIX BBIPAKCHHM NP 33JaHHBIX 3HAUCHHSIX ITEPEMEHHBIX.

BreimonHaTe mpeoOpa3oBaHus LIETIOT0 BBIPAKEHUS B MHOTOWIEH MpPUBEIEHHUEM MOAO0OHBIX
CIIaraeMbIX, PACKPBITHEM CKOOOK.

BrInoHITE YMHOKEHUE OJJTHOWICHA HA MHOTOYJICH U MHOT'O4JIeHA HA MHOTOYJIEH, IPUMEHSITh
dbopMmyIibl KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

Ocy1ecTBIATh pa3yIoKeHNE MHOTOUJIEHOB HA MHOKUTENH C ITOMOIIbIO BBIHECEHHUS 32 CKOOKHU

0O0IIIer0 MHOKHUTETS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHHS (OPMYIT COKPAIIEHHOTO YMHOXKCHHSL.
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[TpumensTh npeoOpa3oBaHus MHOTOYJICHOB ISl PEIICHUs Pa3INYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, U3 pPealbHOMN MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypajbHBIMH IOKA3aTEISAMHU I MPeoOpa3oBaHUS
BBIPAXKCHUH.

YpaBHeHHs U HEpaBEeHCTBA

Pemate nuHElHBIE ypaBHEHMsI C OJHOM IEpEMEHHOW, NPHUMEHsSs MpaBuiIa Iepexona OT
UCXOJHOI 0 YPaBHEHMS K PABHOCWIBHOMY eMy. [IpoBepsTh, ABISETCA M YUCIIO KOPHEM YPaBHEHHS.

[IpumeHnsTH rpaduyeckue METoAbl IPU PELLICHUH JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupaTe mpuMepbl map Yuces, SIBSIOUIMXCS pEelieHneM JIMHEHHOro ypaBHEHHS C JABYMS
[epeMEHHBIMH.

CrpouTh B KOOPJAUHATHOMN IUNIOCKOCTH I'pauK JMHEHHOIO YPaBHEHUSI C ABYMsI IEPEMEHHBIMH,
HOJIb3YSICh TPaUKOM, IPUBOIUTH IPUMEPBHI PELLICHUS YPAaBHEHMUSL.

Pemate cucrembl ABYX JIMHEWHBIX YpaBHEHUN C JABYMs IEPEMEHHBIMU, B TOM 4YHUCIE
rpaduyueckm.

CocCTaBiATh U pelIaTh JIMHEHHOE ypaBHEHUE UM CUCTEMY JIMHEWHBIX YPaBHEHUH 110 YCIOBUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJYYEHHBIN pe3yJIbTaT.

DyHKUHMHU

N306paxaTh Ha KOOPAMHATHOM MPSAMON TOYKH, COOTBETCTBYIOIIME 33a/IaHHBIM KOOpAMHATAM,
Jy4H, OTPE3KH, HHTEPBaJIbl, 3alIMCHIBATh YMCIOBBIE IPOMEKYTKH Ha aIre0panvdeckoM s3bIKe.

OTmeuaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH 10 33JJaHHBIM KOOpJMHATAaM, CTPOUTH I'paduKu
muHeHbIX QyHKuui. CTpouts Tpaduk GyHKINHN y = [X|.

OnuceiBaTh ¢ MOMOLIBI0 (QYHKINI U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYMHAMU: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IeHa, KOIMYECTBO, CTOMMOCTb, TPOM3BOJUTENbHOCTD, BpeMsl, 00bEM pabOoTHI.

HaxoauTh 3HaueHune GyHKIMH 110 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaguueckuil crnoco0d NpPEACTAaBIEHUS W aHaIM3a HMH(OpPMaLMM, U3BIEKaTb U
MHTEPIPETUPOBATh MH(POPMaLIMIO U3 IPaUKOB peasbHbIX MIPOLECCOB U 3aBUCUMOCTEH.

K xoniy o0yuenus B 8 kj1acce 00y4aromuics MOIY4HT CIAEYIOLINE TPEIMETHbIE Pe3yIbTaThl:

Yuciia 1 BIYHCTCHUSA

Hcnonb30BaTh HAaydalbHBIE NIPEJICTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX 4YHCENT IS
CpPaBHEHHUS, OKPYIJICHHS M BBIUHUCIEHHM, H300pakaTh JEHCTBUTENbHbIE 4YMCIAa TOYKAMHU Ha
KOOPJIMHATHOU MPSIMOH.

[TpuMeHATh MOHATHE apHU(PMETHUECKOTO KBaIpaTHOIO KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHH,
UCMOJb3ysl MpPU HEOOXOIMMOCTH KalbKYJSITOP, BBINOJHATH MNpeoOpa3oBaHUs BBIPAKEHHIH,

CoJIeprKallliX KBaJ[paTHbIE KOPHH, UCIOJIb3YSl CBOMCTBA KOPHEM.
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Hcnonb3oBaTh 3anucy OOIBIINX U MAJIBIX YUCEN C TOMOUIBIO JECATUIHBIX IPOOEH U CTETIeHEeH
yucina 10.

Adredpanyeckue BbIpaKeHUs

[IpuMeHsSTh TOHATHE CTENEeHW C LEeJIbIM IOKa3aTeleM, BBIMOJNHATE Mpeodpa3zoBaHUs
BBIpaKEHUM, COAEPKAIIMX CTENEHHU C IEJIbIM MOKA3aTEIEM.

BrIMoTHITE TOXKAECTBEHHBIE MPEe0Opa30BaHUs PAIIMOHAILHBIX BRIPAXKEHHUI HA OCHOBE TIPaBUII
JNEHCTBHIA HAJl MHOT OWJICHAMU H aNre0pandyecKuMu APOOSIMU.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOXKHUTEIH.

[IpumeHsATs MpeoOpa3oBaHusl BRIPAKESHUHN JIJIs PEIICHUS Pa3IMYHBIX 33/1ad M3 MaTEeMAaTHUKH,
CMEXHBIX IPEIMETOB, U3 PeaibHON MPAKTUKU.

YpaBHeHus M HEpaBEHCTBA

PemaTe nuHelinble, KBaApaTHbIC YPABHEHUS U pallUOHATIbHBIE YPABHEHH S, CBOSIIIUECS K HUM,
CUCTEMBI JIByX YPaBHEHUU C ABYMS [I€PEMEHHBIMHU.

[IpoBoaUTE MpoOCTEWIINE HCCIEAOBAaHUSA YPaBHEHUM M CUCTEM ypaBHEHMiIl, B TOM YHUCIE C
NpUMEHEHUEM TpadUUYeCKUX MPEACTaBICHUI (yCTaHABIMBATh, UMEET JIU YpaBHEHUE WU CHCTEMa
YpaBHEHHI pEIIeHUsI, €CIIM UMEET, TO CKOJIBKO, U IPOUEe).

[TepexoauTh OT c0BECHON (POPMYIUPOBKH 3a/1aUu K €€ anredpandeckoi MOJCIH ¢ ITOMOIIbIO
COCTABJICHMS] YpaBHEHMsS WMIJIM CHUCTEMbl YpaBHEHMH, HHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a4¥ NOJIYYE€HHbIN pe3yJIbTarT.

[IpumMeHsATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JII CPAaBHEHHMS, OIICHKH, peIIaTh JMHEHHBIC
HEPaBEHCTBA C OJJHOM MEPEMEHHON U UX CHCTEMBI, JaBaTh I'PaPUUECKYI0 UILTIOCTPALIUIO MHOXKECTBA
pelIeHH HepaBeHCTBA, CUCTEMbI HEPAaBEHCTB.

DyHKUMHU

[ToHuMaTh U UCMONB30BaTh (DYHKIIMOHAJbHBIE MOHITHUS U S3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003HaYEHHUA), ONPENEsTh 3HaUeHWE (PYHKIUU N0 3HAYEHHUIO apryMEHTa, OMpEeNessiTh CBONCTBA
¢GyHKIMU 110 €€ rpaduKy.

CtpouTts rpaduku 3neMeHTapHbIX QYHKINN BUIA:

y=k/x, y=x% y=x3,y = |x|, y = VX, orucbIBaTh CBOIiCTBA YMCIOBON (GYHKLHH 110 &8 rpaduKy.

K xoniry oOyuenus B 9 kjiacce 00 yqJaronuiics MOJIYIUT CICAYIOIINE TPEAMETHBIE Pe3yJIbTAThI:

Yuciia 1 BBIYUCICHUSA

CpaBHHBATh U YNOPSA0YMBATh pallMOHAIbHbIE U UPPALIMOHAIbHBIE YHCTIA.

BemonHaTe apudMernueckre ASHCTBHUS C pallMOHANBHBIMU YHCIAMH, COUYETas YCTHBIC U

IIMCBbMCHHBIC HpI/IéMBI, BBITITOJIHATH BBIYUCIICHU C UPPpAllMOHAJIbHBIMA YU CIIAaMU.
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HaxonuTh 3HaueHus cTeneHed ¢ LEeIbIMU IOKa3aTeasIMM U KOPHEW, BBIYMCIATh 3HAUEHUS
YHUCIIOBBIX BBIPAXKEHUH.

OKpyIJIATh 1€fCTBUTENBHBIE YHUCIIA, BBIIOIHATD IPUKUIKY PE3YJIbTaTa BBIUMCICHUM, OLIEHKY
YHCIIOBBIX BBIPAXKEHUI.

YpaBHeHHs U HEpaBeHCTBA

Pemats nuHeliHbIe U KBaJApaTHbIE YPaBHEHUS, YPAaBHEHUSI, CBOJSIIUECS K HUM, POCTEHINe
JpOOHO-palOHAIbHBIE YPAaBHEHHUS.

Pemaths cuctemsl [BYX JIMHEHHBIX YpPaBHEHMH C JABYMS NEPEMEHHBIMM M CHUCTEMBI JIBYX
ypaBHEHHI, B KOTOPHIX OIHO YpaBHEHHE HE SBISETCS JTHNHEHHBIM.

PemaTh TeKCTOBBIE 3aJjaun aNreOpanyeckuM CIocoOOM C IOMOIbIO COCTaBJIEHUS! ypaBHEHUs
WIN CUCTEMBI IByX YpaBHEHHH C ABYMsI 1€pEMEHHBIMHU.

[IpoBOIUTE MPOCTEHUINNE HUCCIECNOBAHUS YPABHEHUNW U CUCTEM YPABHEHHH, B TOM YHUCIE C
IpUMEHEHUEM TpaUuecKUX MPefCcTaBlIeHUH (ycTaHaBIMBATh, UMEET JIM ypaBHEHHE WM CHUCTEMa
YPaBHEHUH PEUICHHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pematp nuHeiiHblE HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pakaTb pEIlIEHUE
HEpaBEHCTB Ha YMCJIOBOI MPAMOIi, 3aUCHIBATh PELLIEHUE C TOMOIIbIO CUMBOJIOB.

Pemats cucreMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOUAIOILINE KBAaJIPaTHOE
HEpaBEHCTBO, M300pa)kaTh pEIICHHE CHUCTEeMBbl HEPABEHCTB Ha YMCIOBON NpsAMOM, 3alUCHIBAaTh
peLIeHre ¢ MOMOLIbI0 CUMBOJIOB.

Vcnonb3oBaTh HEpaBEHCTBA MTPU PEILIEHUH pa3IMYHbIX 3a/]1a4.

DOyHKIAA

Pacno3snHaBaTh (pyHKIMM M3y4eHHBIX BUAOB. [loKka3piBaTh CXEeMaTHUYECKH DPACIIOIOKEHHUE Ha
KOOPJIMHATHOM IIIOCKOCTH TpaMKoB QYHKIWIM BUaa: y =kx,y =kx + b,y =k/x, y=ax’ +bx + ¢,y
=x, y="x,y= |x|, B 3aBHCHMOCTH OT 3HAYEHHU#T KOAPDHUIHEHTOB, OMUCHIBATH CBOMCTBA (YHKIIHIA.

Crpoutes u u300pakaTb CXEMaTHYECKH TIpaUKH KBaJpaTHUUHBIX (QYHKIUI, OINUCHIBaTh
CBOMCTBA KBaJIpaTUUHBIX (QYHKIHUI 110 UX rpadukam.

PacriozHaBaTh KBaJpaTUUHYIO (QYHKIMIO 1O (oOpMyJie, IPUBOAUTH MPUMEPhl KBaJIPATUUHBIX
(byHKIMI 13 peanbHOH KU3HU, (PU3UKH, TEOMETPHH.

YucaoBbie NOCAEAOBATEILHOCTH H IPOTPECCHH

Pacno3naBaTh apu@mMeTnuyecKkyr0 M TreOMETPUYECKYI0 MPOTrPEecCHM IpH pa3HBIX crocodax
3a/laHusl.

BhINONHATS BBIYUCIEHHUS C HCIOJNb30BaHUEM (OPMYT N-ro ujeHa apuPMETHUYEeCKOH U
F€OMETPUYECKON MPOrpeCCHii, CYMMBI IIEPBBIX N YJIEHOB.

I/I306pa)KaTI:- YJICHBI ITOCIACA0BATCIIBPHOCTU TOUKaMH Ha KOOpHHHaTHOﬁ ITJIOCKOCTH.
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Pemiats 3aga4u, CBA3AaHHBIC C YHMCJIIOBBIMH ITOCJIICAOBATCIBHOCTAMHA, B TOM YMCJIIC 3aJa4u U3

peasibHOM XKU3HU (C UCIIOJIB30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOT ).

®opmbl yuéTa padoyeil mporpaMMbl BOCIUTAHUS B padoueil mporpamMmMme no ajareope.

PaGouas mporpamma Bocnutanuss MAOY «COII Ne24y» peanusyeTcss B TOM 4uCe U 4epe3
UCIOJb30BAaHUE BOCIUTATENHLHOTO MOTEHIMANA YPOKOB anreOppl. JTa paboTa OCYIIECTBISETCS B

crenyomux Gpopmax:

e [loOyxneHne OOydarImuXcs COOJIOAaTh Ha YpPOKE OOIIENPHHSATHIE HOPMBI ITOBEICHHS,
npaBuia OOLIEHHWsS CO CTapmuMU  (MIEIaroruyecKuMu  pabOTHHKaMH) M CBEPCTHHKAMU
(oOy4arommMucst), TPUHIIKIIBI y4eOHON U CIUTUIMHBI M caMoopranu3aiu. [IpuBieueHre BHUMaHUS

00y4JarommXxcsi K IIEHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha ypOKaxX IMPEAMETOB, SIBJICHHM, COOBITHI
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yepe3: JIEMOHCTpalUi0 O0yYarolMMcs IMPUMEPOB OTBETCTBEHHOI'O, I'Pa){IaHCKOT'O IOBEAEHUS,
IPOSIBJICHUS YEJIOBEKOIIOOUSI U 100pOCepAeYHOCTH — OOpallieHue BHUMAHUS Ha SIPKUX JAesTeneit
KYJIbTYpbl, CBSI3aHHBIX C M3Y4aeMbIMU B JIAHHBIH MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPbIA OHHU
BHECIIM B Pa3BUTHE Halllel CTpaHbl U MHUPA, HAa JIOCTOMHBIE MOJpa)kaHUsl MPUMEPhl X KU3HU, Ha
MOTHUBBI HX IOCTYIKOB; — HCIOJb30BaHUE HA YpPOKaX HH(OpMAIH, 3aTParuBaiolleil BajkHbIE

ColraJIbHBIC, HPAaBCTBCHHBIC, OTUYCCKUE BOITPOCHI

e lcmonp30BaHNE BOCIUTATEIBHBIX BO3MOXXHOCTEH COACP)KaHUSI Y4eOHOTO TpenMeTa s
dbopMupoBaHUS Yy OOy4YalOMIMXCA POCCHHCKUX TPATUIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJBTYPHBIX IICHHOCTEH Yepe3 mo100p COOTBETCTBYIONIMX TEKCTOB JJIsSi YTCHHS, TPOOJIEMHBIX

CUTyalui JIUIsl 0OCYX/IEHUs B KJlacce

L4 I/IHI/IHHHpOBaHI/Ie O6C}0K)IGHPII>1, BBICKA3bIBAHUM CBOET0 MHCHHMHA, BBIpa6OTKI/I CBOCTO
JIMYHOCTHOI'O OTHOIICHUSA K U3YyHYaCMbIM JIMLAM, IIPOU3BCIACHUAM XyI[O)KGCTBGHHOﬁ JIUTCPaATyphl U

HCKYCCTBA.

e BriIroyeHHE B YpPOK HMIPOBBIX MPOLENYP, KOTOPbIE IMOMOIarT IOAIEPKATh MOTHBALIMIO
o0yyaronmxcs K MoJy4eHUI0 3HaHUH, HAJIAXKMBAHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHHUH B

KJIacce, TOMOTal0T YCTAHOBIICHUIO T00pOKeNIaTeIbHOW aTMOC(Eepbl BO BpEMS YPOKa.

e [IpuMeHeHne Ha YpOKe HHTEPAKTUBHBIX (OPM pabOThl, CTUMYIMPYIOIINX MO3HABATEIHHYIO

MOTHUBALIMIO 00Yy4arOIINXCsl.

e [IpuMeHeHue rpynnoBoi padoTsl Wi paboThl B apax, KOTOPHIE CIOCOOCTBYIOT Pa3BUTHUIO

HAaBBbIKOB KOMaHHHOﬁ pa6OTBI n B3aHMOHeﬁCTBHm C IpyrumMu O6yLIaIOH_[I/IMI/IC$I.

L4 BBI60p U HUCIIO0JIb30BAHHWC HaA YPOKaxX METOHAOB, MCTOHK, TCXHOHOFHﬁ, OKa3bIBarOmux
BOCIIMTATEILHOE BO3ICHCTBHE HA JUYHOCTh B COOTBETCTBHHU C BOCIIMTATEIbLHBIM nacajioM, 1CJIbO U

3aJadyaMiu BOCIIMTaHHAI.

e MlHunuupoBaHue U MOJJEP)KKA MCCIEI0BATENbCKOM AESATENIbHOCTH IIKOJHHUKOB B (popme
BKJIIOUCHHSI B YPOK Pa3IMYHBIX UCCIIEAOBATENbCKUX 3aJaHH, YTO 1aeT BO3MOXXHOCThH 00 y4aroImuMcst
NpUOOPECTH HABBIKM CAMOCTOSATEIBHOI'O PEIICHUs TEOPETHYECKOW MPOOJIeMbl, TEHEPUPOBAHUS U
oopMiieHUsT COOCTBEHHBIX THUIIOTE3, YBAXUTEIHHOIO OTHOIIEHUS K UYKUM HJEAM, MyOJIMIHOTO

BBICTYIIJICHUSA, apTYMCHTUPOBAHHA U OTCTAaMBaAHUS CB oel TOUKH 3pCHUsL.
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e VYcTaHOBJIECHUE YBAXKHUTCIIbHBIX, JOBCPUTCIIbHBIX, He(bOpMaJ'IBHLIX OTHOIICHU I MCKOY

YUUTENEM U YIEHHUKaMU, CO3[JaHUE Ha YPOKaX IMOLUOHAILHO-KOM(OPTHOM Cpebl.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacoB
Ne HaunMeHoBaHMe pa3ieioB U TeEM yieKTPOHHbBbIE (I POBBIE)
KonTtpoJibHbIe IIpakTnueckue
n/n NporpaMMmel Bcero oOpa3oBaTejibHbIE PeCypPChl
padoThI padoThI
. Yucna 1 BEIYHCICHUA. ParoHanbHbIe ’s . bubmoreka [IOK
qyciaa https://m.edsoo.ru/7t415b90
bubmuorexa [IOK
2 Anre0pandecKue BEIPaKCHUS 27 1
https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
3 YpaBHEHUS U HEPABEHCTBA 20 1
https://m.edsoo.ru/7f415b90
bub6morexa IJOK
4 Koopaunats! u rpaduxu. @yHkuuu 24 1
https://m.edsoo.ru/7f415b90
bub6muorexa IIOK
5 [ToBTOpeHue n 06061IeHIE 6 1
https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 0 s 0

[TPOI'PAMME
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8 KJIACC

KoaunuecTBo yacoB

JIeKTPOHHBIE (LM (] POBHIE)

Ne
/ HaumeHnoBanue pa3aejioB U TEM NMPOrpaMMbl KOHTPOJII)HI)IG HpaKanecm/le OﬁpaSOBaTeJILHLIe
n/n Bcero
padoThbI padoThbI pecypchl
| Anredpandeckue BolpakeHus. Anredpandeckas s | bubmorexa LIOK
JpoOb https://m.edsoo.ru/7f417af8
bu6moreka [JOK
2 Uucna u Beruncienus. KBajgpataoie KopHU 15
https://m.edsoo.ru/7f417af8
; VYpaBHeHus 1 HepaBeHcTBa. KBagpaTHbie s | bubmorexa [JOK
1
ypaBHEHUS https://m.edsoo.ru/7417af8
A Anredbpandeckue BolpakeHus. KBagpaTHbIii s | bubmotexa LIOK
TPEXUJIEH https://m.edsoo.ru/7f417af8
s VYpaBHenus u HepaBeHcTBa. CHCTEMBI A bubmoteka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6moreka [JOK
6 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1

https://m.edsoo.ru/7f417af8
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Bbu6moreka [JOK

7 Oynkuuu. OCHOBHBIC TOHATHS 5
https://m.edsoo.ru/7f417af8
Bbu6moreka [JOK
8 Oynkuuu. Yucnosie QyHKITUU 9
https://m.edsoo.ru/7f417af8
9 Yucna u BerauciieHus. CTEIeHb ¢ LEIBIM bubmioreka [IOK
7
OKa3aTeleM https://m.edsoo.ru/7f417af8
bu6moreka [JOK
10 [ToBTOpEHUE 1 0000TIIICHIE 6
https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102

21



9 KJIACC

KoaunuecTBo 4acoB

Ne HaunmeHoBaHue pa3iesoB U TeM JIeKTPOHHBIE (LM (] POBHIE)
Kourpoabnsie | IIpakTuyeckue
n/n NporpaMmel Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThI
. Yucna v BerardcieHus. JleliCTBUTENbHBIE 9 bu6moreka [JOK
qucia https://m.edsoo.ru/7f419d08
bu6moreka [JOK
2 OyHKINHT 16 1
https://m.edsoo.ru/7f419d08
; YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C ” bubmorexa [JOK
1
OJIHOM MEepEeMEHHOU https://m.edsoo.ru/71419d08
A VYpaBHeHus u HepaBeHCTBA. CHCTEMBI ” . bubmuotexa [JOK
YpaBHEHUI https://m.edsoo.ru/71419d08
bubmioreka [IOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1
https://m.edsoo.ru/7f419d08
bubmioreka [IOK
6 YucnoBbIe ITOCIEN0BATEIILHOCTHA 15 1
https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 0600IICHNHE, 18 | bu6moreka [JOK

cucTeMaTHu3alusa 3HaHUU

https://m.edsoo.ru/7f419d08
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OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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ITOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KoangectBo gacoB
U3 Hux DneKkTpoHHBIC TU(PPOBBIE
Neo U3 Hux
Tema YPOKa Bcero KOHTPOJIBHBIX 06pa30BaTeJ’II>HBIe PECYPChL
MPAKTUYECKUX
pabor
pabor
Paznea 1. Yucaa u BeluucjaeHus. PannonajbHbIe YUcaIa
bub6morexa IJOK
1 ITonsATHE pallMOHAIIBHOTO YUCTIA 1
https://m.edsoo.ru/7f415b90
bubmorexa [IOK
2 [ToHsITHE PalIMOHATILHOTO YK CJIA 1
https://m.edsoo.ru/7f415b90
3 ApudmeTnueckue 1eUCTBUS ¢ PalliOHAIBHBIMU | bubmmoreka LIOK
YHCIIaMu https://m.edsoo.ru/7f415b90
A ApudmMeTnueckue TeHCTBHS C palliOHATbHBIMH . bub6moreka [JOK
qUCIaMu https://m.edsoo.ru/7f415b90
s ApudmeTnueckue 1elcTBUS ¢ PalliOHAIBHBIMU | bu6muotexa LIOK

qucjiamMu

https://m.edsoo.ru/71415b90
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ApudmeTnueckue 1elcTBUS ¢ PalliOHAIBHBIMU

bu6morexa IIOK

6
YHCcIIaMU https://m.edsoo.ru/7f415b90
. ApudmeTrueckre AeCTBUS C PallMOHAIBHBIMH bu6motexa [IOK
qHuclIaMU https://m.edsoo.ru/7f415b90

but6moreka [JOK

8 CpaBHeHMe, ynopsiiouMBaHUE PallMOHATIbHBIX YU CEll
https://m.edsoo.ru/7f415b690
but6mmoreka [JOK

9 CpaBHeHHE, yHOPsI0YMBAHNE PALIMOHATBHBIX YHCE
https://m.edsoo.ru/7f415b90
bubmuorexa [IOK

10 CpaBHeHUE, yHOPsAJ0UMBAaHUE PALIMOHAIBHBIX UM CEN
https://m.edsoo.ru/7f415b90
bubmmoreka [IOK

11 CreneHp ¢ HaTypalbHBIM MMOKAa3aTeIEM
https://m.edsoo.ru/7f4211de
bubmorexa [IOK

12 CreneHp ¢ HaTypaJibHBIM MOKa3aTeIeM
https://m.edsoo.ru/7f421382
but6mmoreka [JOK

13 Crenenb ¢ HaTypajbHBIM IIOKAa3aTEJIEM
https://m.edsoo.ru/7f42154¢
bubmuorexa [IOK

14 CrteneHb ¢ HaTypaJibHBIM MOKa3aTeIEM
https://m.edsoo.ru/7f4218be
bu6morexa IIOK

15 CreneHp ¢ HaTypalbHBIM MMOKAa3aTeIEM

https://m.edsoo.ru/7f415b90
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Perienne ocHOBHBIX 3aJa4 Ha ApoOU, IPOLIEHTHI U3

bu6morexa IIOK

to peasbHON MPAaKTUKHU https://m.edsoo.ru/7f415b90
Pemmenne oCHOBHBIX 3a71a4 Ha IpoOH, TTPOIICHTHI U3 bubmnoreka [IOK

Y peanbHON MPAaKTUKHU https://m.edsoo.ru/7f415b90
Perienrie OCHOBHBIX 3a7a4 Ha APOOU, MIPOLIEHTHI U3 bu6motexa [IOK

8 peanbHON MPaKTUKHU https://m.edsoo.ru/7f415b690
Perienrie OCHOBHBIX 3a7a4 Ha APOOU, IIPOLIEHTHI U3 bu6motexa [IOK

P peaNbHON MPAKTUKHI https://m.edsoo.ru/7t415b90
IIpu3Haku 1eIMMOCTH, pa3JIoKEHUS HA MHOKHATEIIN bubmmoreka LIOK

20 HaTypaJIbHBIX YHCEN https://m.edsoo.ru/7f415b90
[Ipu3Haku 1eIMMOCTH, pa3I0KEHHUS Ha MHOKUTEIIN bu6motexa [IOK

2l HaTypaJbHBIX YHCEI https://m.edsoo.ru/7f415b90
Peanpublie 3aBucumocTu. [Ipsimast u oOpaTHast bubmmoreka LIOK

> PO OPLIMOHAIILH OCTH https://m.edsoo.ru/71415b90
Peanbabie 3aBucumoctu. [1psmas u odpaTHas bubmmoreka [IOK

> MPOMOPIUOHAIBHOCTH https://m.edsoo.ru/7f415b690
Peanbuble 3aBucumoctu. [Ipsamas u oOpatHas bubmmoreka LIOK

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

55 Peanbubie 3aBucumoctu. [Ipsmas u oOpatHas bu6muotexa LIOK

MIPOIOPLHOHAIBHOCTH

https://m.edsoo.ru/7f415b90
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KonTpoabsnas padora no teme "PanuonajibHble

bu6morexa IIOK

26 1 1
gucJaa" https://m.edsoo.ru/7f415b90
Pazgea 2. AnredOpandeckue BbIpasKeHUs!
bubmiorexa [IOK
27 bykBeHHBIE BBIPAKEHUSA 1
https://m.edsoo.ru/7f41feec
but6mmoreka [JOK
28 DopMy bl 1
https://m.edsoo.ru/7f415b690
bub6moreka [JOK
29 DopmyJibl 1
https://m.edsoo.ru/7f415b90
bu6morexa IIOK
30 [Tepemennsie. JlonycTrMble 3HaUYEHUS TEPEMEHHBIX 1
https://m.edsoo.ru/7f415b90
[TpeoOpazoBaHue OyKBEHHBIX BBIPAXEHUH,
bub6morexa IIOK
31 packpeiTHE CKOOOK U MPUBEIEHUE MTOT00HBIX 1
https://m.edsoo.ru/7f41fafa
CllaraeMbIX
[TpeoOpazoBanue OyKBEHHBIX BbIpaXeHH,
bubmorexa [IOK
32 pacKpbITHE CKOOOK M MPUBEICHUE TTOTO00HBIX 1
https://m.edsoo.ru/7f41{d70
CJIaraeMbIX
[TpeoOpazoBaHue OyKBEHHBIX BbIpaX€eHU,
bubmmoreka [IOK
33 PacKpbITHE CKOOOK M MPUBEICHUE MTOT00HBIX 1
https://m.edsoo.ru/7f415b90
CllaraeMbIX
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[TpeoOpazoBaHue OyKBEHHBIX BbIpaXEHU,

bubmmoreka [IOK

34 PacKpbITHE CKOOOK M MPHBEICHUE MOT00HBIX
https://m.edsoo.ru/7f415b90

claraeMbIX

bubmoreka [JOK

35 CBolicTBa CTENEHU C HATypaJIbHbIM I1OKa3aTeIeM
https://m.edsoo.ru/7f421382
but6mmoreka [JOK

36 CBolicTBa CTENEHU C HaTypaJIbHbIM I1OKa3aTeIeM
https://m.edsoo.ru/7f42154¢
bubmiorexa [IOK

37 CBOIiCTBa CTEIICHH C HATYyPaJIbHBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f4218be
bu6morexa IIOK

38 MHoro4aeHbI
https://m.edsoo.ru/7f42276¢e
bub6moreka [JOK

39 MHoro4aeHbI
https://m.edsoo.ru/7f422930
but6moreka [JOK

40 CnoxeHue, BBIMUTAaHUE, YMHOXEHUE MHOTOUJICHOB
https://m.edsoo.ru/7f422af2
but6mmoreka [JOK

41 CioxeHue, BBIUUTaHUE, YMHOKEHHE MHOTOUJICHOB
https://m.edsoo.ru/7f422cc8
bubmuorexa [IOK

42 CiioxeHue, BRBIUUTaHUE, YMHOKEHHE MHOT'OUJICHOB
https://m.edsoo.ru/7f422fca
bubmmoreka [IOK

43 CnoxeHue, BBIMUTaHUE, YMHOXKEHUE MHOTO4JIEHOB

https://m.edsoo.ru/7f423182
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bu6morexa IIOK
44 DopMyJibl COKPAIIEHHOTO YMHOKEHUS 1
https://m.edsoo.ru/7f42432a
bub6moreka [JOK
45 DopMyIbl COKPAIIEHHOTO YMH 0KEHHS 1
https://m.edsoo.ru/7f42464a
but6moreka [JOK
46 DopMyIIbI COKPALIEHHOIO YMH 0KEHHUS 1
https://m.edsoo.ru/7f424c12
but6mmoreka [JOK
47 DopMyIIbI COKPALIEHHOTO YMH 0KEHHUS 1
https://m.edsoo.ru/7f424£d2
bubmuorexa [IOK
48 DopMyJibl COKPAIIEHHOTO YMHOKEHUS 1
https://m.edsoo.ru/7f4251d0
bubmmoreka [IOK
49 Pa3ioxeHre MHOTOYJICHOB Ha MHOKHTEIHN 1
https://m.edsoo.ru/7f423312
bubmorexa [IOK
50 Pa3ioxeHre MHOTOYJIEHOB Ha MHOKHTEIIN 1
https://m.edsoo.ru/7f4237tfe
but6mmoreka [JOK
51 PasznoxeHre MHOTOYJIEHOB HA MHOXKHTEIN 1
https://m.edsoo.ru/7f4239de
bubmuorexa [IOK
52 PasioxeHne MHOIO4YJIEHOB Ha MHOKHUTEIHN 1
https://m.edsoo.ru/7f415b90
53 KonTpoabHnas paéora no teme "Asiredpanyeckue | . bubmoreka [{OK
BbIpa:keHus " https://m.edsoo.ru/7{415b90

Pa3nen 3. YpaBHeHus 1 HepaBeHCTBA
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VYpaBHeHuE, npaBuia NpeoOpa3oBaHUs ypaBHEHHUS,

bu6morexa IIOK

54
PaBHOCHUJIBHOCTh YPaBHEHUI https://m.edsoo.ru/7f415b90
s JIuHeliHOe ypaBHEHHUE C OAHOW EPEMEHHOM, bu6motexa [IOK
pelIeHrEe JTUHEUHBIX YPABHEHHI https://m.edsoo.ru/7f415b90
s6 JInHeHOe ypaBHEHHUE C OJTHOW MEPEMEHHOU, bubmmoreka [JOK
pelieHre JUHEUHBIX YPaBHEHU I https://m.edsoo.ru/7f420482
57 JInHeHOe ypaBHEHHUE C OJTHOW IMEPEMEHHOH, bubmmoreka [IOK
peleHne TUHEHHbIX YpaBHEHUH https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
58 Perienue 3a1au ¢ mOMOIIbI0 YpaBHEHUH
https://m.edsoo.ru/7f42064e
bubmmoreka [IOK
59 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHUI
https://m.edsoo.ru/7f420806
bubmorexa [IOK
60 Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUI
https://m.edsoo.ru/7f4209a0
but6mmoreka [JOK
61 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHUI
https://m.edsoo.ru/7f420e6e
. JIuneliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMH U €0 bubmotexa [JOK
rpaduk https://m.edsoo.ru/7f427¢32
63 JIuneliHOE ypaBHEHUE C ABYMSI IEPEMEHHBIMU U €r0 bubmoreka [{OK

rpadux

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

30



64 Cucrema ABYyX JIMHEUHBIX YPaBHEHUU C ByMS | bubmoreka [{OK
repeMeHHbIMU https://m.edsoo.ru/71f42836¢
65 Cucrema 1ByX TMHEHHBIX YPaBHEHUH C IBYMS | bu6munoreka [JOK
MepEeMEHHBIMU https://m.edsoo.ru/7f415b90
66 Cucrema IByX JIMHEUHBIX YpaBHEHUU C IByMS bubmmoreka [JOK
1
repeMeHHbIMU https://m.edsoo.ru/7f415b690
6 Cucrema ABYyX JIMHEHWHBIX YPaBHEHUU C ByMS . bubmmoreka [IOK
HepeMEeHHbIMU https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
68 Pemienne cucreM ypaBHEeHUM 1
https://m.edsoo.ru/7f4284de
bubmmoreka [IOK
69 Pemienue cucteM ypaBHeHUH 1
https://m.edsoo.ru/7f42865a
bubmorexa [IOK
70 Pewienue cucreM ypaBHEHUN 1
https://m.edsoo.ru/714287d6
but6mmoreka [JOK
71 Pemenue cucrem ypaBHEHHM 1
https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
72 Pemienue cucreM ypaBHEeHUM 1
https://m.edsoo.ru/7f415b90
. KonTpoasnas padora no teme "JIuneiinbie | . bubmoreka [{OK
ypaBHeHnus'" https://m.edsoo.ru/7f421044

Pa3nen 4. Koopaunarel u rpadpuku. @ yHkuun
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bu6morexa IIOK

74 Koopaunarta Touku Ha mpsMoit
https://m.edsoo.ru/7f41de76
bub6moreka [JOK
75 YucioBble MPOMEXYTKH
https://m.edsoo.ru/7f41dff2
but6moreka [JOK
76 YucioBble IPOMEKYTKH
https://m.edsoo.ru/7f415b90
. PaccrosiHne Mexay nIByMsi TOUKaMU KOOPAUHATHOMN but6mmoreka [JOK
npsiMOi https://m.edsoo.ru/7f415b90
o Paccrosgnune mexay AByMs TOYKaMU KOOPAUHATHOU bubmotexa [JOK
7
npsIMOi https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
79 [IpssMmoyTrosibHas cucTeMa KOOPAMHAT Ha MIIOCKOCTH
https://m.edsoo.ru/7f41el6e
bubmorexa [IOK
80 [IpsimoyronbHast cucTeMa KOOPAWHAT Ha MIIOCKOCTH
https://m.edsoo.ru/7f41e42a
o1 . b b but6mmoreka [JOK
puUMepHI TpapUKOB, 33JaHHBIX POpMYyITaMHI
https://m.edsoo.ru/7f41e8a8
- I o o bubmuorexa [IOK
puMepbl TpaduKoB, 3aJJaHHBIX (hopMyIaMu
https://m.edsoo.ru/7f41ed80
bu6morexa IIOK
83 [Tpumeps! rpadukoB, 3aJaHHBIX popMyTIaMU

https://m.edsoo.ru/7f41ed80
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bu6morexa IIOK

84 UYreHue rpaukoB peansbHBIX 3aBUCHMOCTEH
https://m.edsoo.ru/7f41ea24
bub6moreka [JOK

85 UYrenue rpaukoB peasbHBIX 3aBUCHMOCTEN
https://m.edsoo.ru/7f415b90
but6moreka [JOK

86 [TousiTre pyHKIMK
https://m.edsoo.ru/7f41ef06
but6mmoreka [JOK

87 I'padux pyHxn
https://m.edsoo.ru/7t415b90
bubmuorexa [IOK

88 CpoiicTBa QyHKIMIA
https://m.edsoo.ru/714 11078
bubmmoreka [IOK

89 CaoiicTBa QyHKIMIHA
https://m.edsoo.ru/7f41f1fe
bubmorexa [IOK

90 Jlunelinas QyHKIMSA
https://m.edsoo.ru/7f427282
but6mmoreka [JOK

91 Jlunelinas QyHKIMSA
https://m.edsoo.ru/7f427412
bubmuorexa [IOK

92 [Toctpoenue rpaduka TMHEHHON QYHKINH
https://m.edsoo.ru/7f426d1e
bu6morexa IIOK

93 [Toctpoenue rpaduka TMHEHHON QYHKIMH

https://m.edsoo.ru/7f415b90
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bu6morexa IIOK

94 I'padux pynxuum y =[x
pauk dy y = https://m.edsoo.ru/7f415b90
bub6moreka [JOK
95 I'padux pyHkum y =|x|
https://m.edsoo.ru/7f415b90
Kounrtpoabnast pa6ora no teme "KoopauHarsl u
bubmorexa [IOK
96 rpagpuxu. ®ynkunun" / Becepoccuniickas
https://m.edsoo.ru/7f41f50a
npoBepoYHasi paéora
97 HNToroBas koHTpoibHasi padoTa / Beepoccuiickas bubmotexa [JOK
npoBepoYHas padora https://m.edsoo.ru/7t429c6c
Pa3nea 5. IloBTOopenue u 00001meHue
03 IToBTOpEHUE OCHOBHBIX ITOHATHI U METOAOB Kypca 7 bu6motexa [IOK
KJ1acca, 00001IeHre 3HaHiT https://m.edsoo.ru/7f415b90
% IToBTOpEHNE OCHOBHBIX ITOHATUI U METOJ0OB Kypca 7 bubmmoreka LIOK
Kiacca, 00001IeH e 3HAHUH https://m.edsoo.ru/7f429132
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca 7 bubmmoreka [IOK
KJ1acca, 00001IeHe 3HaHUI https://m.edsoo.ru/7f42a0e0
101 IToBTOpEHNE OCHOBHBIX TOHATUH U METOJOB Kypca 7 bubmmoreka LIOK
KJ1acca, 0000IIeHH e 3HAHHI https://m.edsoo.ru/7f415b90
102 IToBTOpEHNE OCHOBHBIX TOHATUH U METOJI0B Kypca 7 bu6muotexa LIOK

KJ1acca, 00001IeHre 3HaHUiT

https://m.edsoo.ru/7f42a27a
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103

[ToBTOpEHNE OCHOBHBIX MOHSITHI U METOAOB Kypca 7

KJ1acca, 00001IeHre 3HaHUiT

bu6morexa IIOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

103
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8 KJIACC

Tewma ypoxka

KommuectBo yacos

Bcero

W3 Hux
KOHTPOJIBHBIX

pabot

3 Hux
MPaKTUYECKU

X paboT

DeKTpOHHBIE TN POBBIE

00pa3oBaTeIbHBIE PECYPCHI

Pasznea 1. Anredpandyeckue BbIpazkeHusi. Ajiredpandeckas 1poob
bu6moreka [JOK
1 AnreOpaundeckas 1po0b
https://m.edsoo.ru/7t430382
Jlonyctumble 3HaUYEHUS
bu6moreka [JOK
2 MePEMEHHBIX, BXOJISIINX B
https://m.edsoo.ru/7f417af8
anredpandecKkue BbIpaKeHUs
JlomycTumble 3HaYEHUS
bubmoreka [IOK
3 NepeMEHHBIX, BXO/ISIIUX B
https://m.edsoo.ru/7f417af8
anreOpandecKkue BhIpaKeHUs
A OCHOBHOE CBOMCTBO bu6moreka [JOK
anredpandeckoil 1podu https://m.edsoo.ru/7f4308e6
bubmoreka [JOK
5 Coxkparienue apooei

https://m.edsoo.ru/7f430a8a
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bubmoreka [JOK

6 CokpartnieHue apooeit
https://m.edsoo.ru/7f430f44
bu6moreka [JOK
7 CokpartieHue apooeit
https://m.edsoo.ru/7f430f44
CrnoxxeHue, BEIYUTAHUE,
bubmioreka [IOK
8 YMHOKCHHE U JICTICHUE
https://m.edsoo.ru/7f43128c
anredpanvecKkux apoodei
ClioXeHne, BRIUUTAHUE,
bubmioreka [IOK
9 YMHOKCHHE U JICTICHUE
https://m.edsoo.ru/7f4315c0
anredOpandeckux Apodei
CrnoxxeHue, BEIYMTAHUE,
bu6moreka [JOK
10 YMHOEHHUE U IEICHNAE
https://m.edsoo.ru/7f4318c2
anredpandeckux Apodeit
CrnoxeHue, BEIYUTAaHHUE,
bubmoreka [IOK
11 YMHOKEHUE U JIeJICHHE
https://m.edsoo.ru/7f431a20
anredpandeckux Apooei
[IpeobpazoBaHre BeIpaKCHHI,
bu6moreka [JOK
12 cofiepKaluXx anaredpandyeckue

podu

https://m.edsoo.ru/7f43259¢
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[Ipeobpa3oBaHre BEIPAKCHHUIA,

bubmoreka [JOK
13 coJepKaIInuX aaredpandecKkue 1
https://m.edsoo.ru/7f432736
npobu
[IpeobpazoBaHue BEIpAXKEHUIH,
bubmioreka [IOK
14 coJiepKalIuX aaredpandecKkue 1
https://m.edsoo.ru/7f432736
Ipodu
15 KonTtpoubHas padora no reme . | bubmmoreka [IOK
"Anredpanyeckas Apoon" https://m.edsoo.ru/7f431d36
Pa3nen 2. Uncaa u BerunciaeHusi. Ksaaparuosie KopHu
bubmoreka [JOK
16 KBagpaTHbIil KOpEeHb U3 YKCIIa 1
https://m.edsoo.ru/7f42d452
7 [TonsTHE 00 MPPALIMOHATIEHOM . bubmoreka IJOK
quclie https://m.edsoo.ru/7f42eaaa
12 JecsiTuaabie TPUOIHKEHUS | bubmuorexa [JOK
MPPALMOHAIILHBIX YHCEN https://m.edsoo.ru/7f417af8
19 JecsaTuanbie TpUOINKEHUS . bubmuorexa [JOK
UppaloHaJIbHBIX YUCEI https://m.edsoo.ru/7f417af8
bubmioreka [IOK
20 JleicTBUTEIbHBIC YHCIIa 1
https://m.edsoo.ru/7f417af8
5 CpaBHEHUE 1EMUCTBUTENBHBIX . bubmorexa [JOK
1

HYHUCCJI

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

bubmoreka [JOK

22
YHCe https://m.edsoo.ru/7417af8
- ApudmeTrnueckuii KBapaTHBIHI bubmorexa [{OK
KOPEHb https://m.edsoo.ru/7f417af8
bubmioreka [IOK
24 VpaBHeHue Busa x> = a
https://m.edsoo.ru/7f417af8
55 CBoiicTBa apu(PMETHUECKUX bubmuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
o6 CBoiicTBa apu(PMETHIECKIX bubmorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeobpazoBaHrE YUCTOBBIX
bu6moreka [JOK
27 BBIPAKEHUM, COIEPKALTUX
https://m.edsoo.ru/7{42dd26
KBaJpaTHbIE KOPHU
[Ipeobpa3zoBaHre YUCTOBBIX
bubmioreka [IOK
28 BBIpaKEHUM, COIEpPKAITUX
https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[Tpeobpa3zoBaHre YUCTOBBIX
bu6moreka [JOK
29 BBIPAKEHUI, COAEPKALUX

KBaJpaTHbIE KOPHH

https://m.edsoo.ru/7f42e0be
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[Ipeobpa3zoBaHrE YUCTOBBIX

bubmoreka [JOK
30 BBIPAKEHUH, COlepKaLIUX
https://m.edsoo.ru/7142e262
KBaJpaTHbIEC KOPHU
Pa3nen 3. YpaBHenus u HepaBeHcTBAa. KBagpaTHble ypaBHeHHs
bu6moreka [JOK
31 KBagpatHoe ypaBHEHHE
https://m.edsoo.ru/7f42eela
- Henonnoe kBagpaTHoe bu6moreka [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
- Henonnoe xBagpaTHoe bu6moreka [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
34 @opMyJia KOpHEN KBaJPaTHOrO bubmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f42£158
3 ®opmyiia KOpHER KBaApaTHOIO bubmotexa LIOK
yYpaBHEHUS https://m.edsoo.ru/7f42{3f6
36 dopmyiia KOpHER KBaApaTHOIO bubmotexa LIOK
YPaBHEHHUS https://m.edsoo.ru/7f42f5a4
bubmioreka [IOK
37 Teopema Bueta
https://m.edsoo.ru/7f42fef0
bu6moreka [JOK
38 Teopema Buera

https://m.edsoo.ru/7f430076
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KonTtpoubHas pabora no reme

bubmoreka [JOK

) "KBaaparHble ypaBHenus' : https://m.edsoo.ru/71430112
Pa3nen 4. AnredOpandyeckue BbipaskeHusi. Kagparubiii Tpéxuiien
bubmioreka [IOK
40 KBagpatHblil TpéxuiieH 1
https://m.edsoo.ru/7f417af8
bubmioreka [IOK
41 KBanpaTHblil Tpéxusien 1
https://m.edsoo.ru/7f417af8
Pa3yioxxeHue kBaapaTHOro bubmuotexa LIOK
2 TpEXuJieHa HA MHOXKUTEIN : https://m.edsoo.ru/7{f42fd38
Pa3znoxxenue kBagpaTHOro bubmorexa [JOK
. TpE€XusieHa Ha MHOXKUTENN : https://m.edsoo.ru/7f42fd38
Pemenue ypaBHeHHI, bu6mmotexa [IOK
i CBOJSIIIMXCA K KBaJPATHBIM : https://m.edsoo.ru/7f43c542
Pemenue ypaBHeHHI, bu6moreka [IOK
2 CBOSIILIMXCS K KBaJPATHBIM : https://m.edsoo.ru/7f43c3d0
[Ipocreiimue apodHO- bubmuoteka [JOK
0 palvoHalIbHbIE YPaBHEHUS : https://m.edsoo.ru/7f4328c6
47 [Tpocreiimue ApodoHO- . bubmoreka [JOK

palMOHAJIbHBIEC YPaBHEHUS

https://m.edsoo.ru/7f432bbe

41



Peiienne TeKCTOBBIX 3aJ1a4 C

bubmoreka [JOK
48 IIOMOILBIO KBAJIPaTHBIX 1
https://m.edsoo.ru/7f42{75¢
YpaBHEHHI
Pemenue TeKkcTOBBIX 3a/1a4 ¢
bubmioreka [IOK
49 MIOMOILBIO KBAJIPaTHBIX 1
https://m.edsoo.ru/7{42{816
YpaBHEHUH
o~ KonTtpoubHas padora no reme . | bubmmoreka [IOK
"KBaapaTHblii TpexuJieH" https://m.edsoo.ru/7142ec80
Paznen 5. YpaBHenust u HepaBeHcTBa. CrcTeMbl ypaBHeHUH
JIuneitHOE ypaBHEHUE C JBYMS
51 MePEeMEHHBIMH, €ro rpaduk, . bubmotexa [IOK
IIPUMEPBI PEIICHUS YPABHEHUH B https://m.edsoo.ru/71417af8
LEJIbIX YHCcax
Jlunelinoe ypaBHEHHE C IBYMS
5 HepEeMEHHBIMH, €ro Ipaduk, . bu6moreka I[TOK
IIPUMEPBI PELICHUS YPABHEHUH B https://m.edsoo.ru/7f417af8
LEJIBIX YHCIax
JIuneliHOE ypaBHEHUE C ABYMSI
53 NepeMEeHHBIMHU, €ro rpaduk, . bubmorexa [JOK

[IPUMEPBI PELIEHUS YPABHEHUM B

OCJIBIX YHUCIaX

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

42



[Tpumeps! penieHus: cucteM

bubmoreka [JOK
54 HEJIMHENHBIX YPAaBHEHHM C
https://m.edsoo.ru/7f417af8
JBYMsI ITepEMEHHBIMU
IIpumepsl pelIeHns CUCTEM
bubmioreka [IOK
55 HEJIMHENHBIX YPAaBHEHUH C
https://m.edsoo.ru/7f417af8
JBYMsI IEPEMEHHBIMU
I'paduueckast nHTEpHIpeTaLUsL
YPaBHEHHUS C IByMs
bu6moreka [JOK
56 NepEMEHHBIMU U CUCTEM
https://m.edsoo.ru/7f43d6d6
JMHENHBIX YPaBHEHUH C IBYMs
nepeMeHHbIMU
['paduueckast uHTEpIpETAUL
ypaBHEHUS C IByMs
bu6moreka [JOK
57 MIEPEMEHHBIMU U CUCTEM
https://m.edsoo.ru/7f43d6d6
JMHEHHBIX YPAaBHEHUH C IBYMs
IIEpEMEHHBIMU
Anrebpanyeckuil cnocod
sg pEIIeHUs CUCTEM ABYX bubmoreka [JOK

JIMHENHBIX YPABHEHUI C JIBYMSI

NEPEMCHHBIMHA

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

PELIEHHS CHCTEM JBYX bubmuotexa LIOK

» JMHENHBIX YPaBHEHUH C IBYMs : https://m.edsoo.ru/7f417af8
[epEMEHHBIMU
Anrebpanyeckuii cnocod
pEeLIEHUs CUCTEM ABYX bubmuorexa [JOK

°0 JMHEHHBIX YPaBHEHUH C IBYMs : https://m.edsoo.ru/7f417af8
IIEPEMEHHBIMU
Pemenue TekCTOBBIX 3aa4 C bu6moreka [JOK

! MIOMOIIBIO CHCTEM ypaBHEHUI : https://m.edsoo.ru/7{417af8
Pemienre TekCTOBBIX 3aa4 C bubmoreka IJOK

o2 ITOMOIIBIO CUCTEM YpPaBHEHUN : https://m.edsoo.ru/7f417af8
Pemienue TekCTOBBIX 3a/a4 C bu6moreka [JOK

© MTOMOIIBIO CUCTEM YpPaBHEHUN : https://m.edsoo.ru/7f417af8

Pa3znen 6. YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa

YucioBble HEPAaBEHCTBA U UX bubmuotexa LIOK

o CBOIiCTBa : https://m.edsoo.ru/7f417af8
YuciioBble HEPABEHCTBA U UX bubmuotexa LIOK

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

66 HepaBenctBo ¢ ogHOI | bu6mmotexa [IOK

MepeMEeHHOM

https://m.edsoo.ru/71417af8
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JIuHeliHble HEpABEHCTBA C OJTHOM

bubmoreka [JOK

67
MEePEMEHHON U UX pelIeHue https://m.edsoo.ru/7f42c692
63 JIuHeliHble HEPaBEHCTBA C OHOU bubmorexa [{OK
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f417af8
6 JInneiiHble HEPABEHCTBA C OJHOU bubmotexa LIOK
MEPEMEHHON U UX pEeIlICHUE https://m.edsoo.ru/7f42c840
CucreMbl TMHEHHBIX HEPABEHCTB
bubmioreka [IOK
70 C OJIHOM TIEPEMEHHOMN U UX
https://m.edsoo.ru/7f42cd2c
pelieHue
CucreMbl TMHEHHBIX HEPABEHCTB
bu6moreka [JOK
71 C OJIHOM TEPEeMEHHON U UX
https://m.edsoo.ru/7f42cb88
pelieHne
CucreMbl TMHEHHBIX HEPABEHCTB
bubmioreka [IOK
72 C OJTHOM MEPEMEHHON U UX
https://m.edsoo.ru/7f417af8
pelieHue
N3o0paxeHue pemieHus
bubmioreka [IOK
73 JIMHEMHOT 0 HEPABEHCTBA U UX
https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIOBOU MPIMOUN
N300paskeHne pereHus
bubmoreka [JOK
74 JMHEIHOr 0 HEPAaBEHCTBA U UX

CHCTEM Ha YHCIOBOU MPAMON

https://m.edsoo.ru/7f42c9e4
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KonrpoJubHas padora no

bubmoreka [JOK
75 TemaMm ""HepaBeHcTBa. 1 1
https://m.edsoo.ru/7f417af8
Cucrembl ypaBHeHHii"
Pa3znen 7. ®ynknuun. OCHOBHbIE IOHATHUS
bubmioreka [IOK
76 [TousiTre pyHKIMM 1
https://m.edsoo.ru/7f433¢c12
. O6nactb onpeneseHus u . bubmuorexa [JOK
MHOXXECTBO 3HAYCHHH yHKITUN https://m.edsoo.ru/7f433d84
bubmioreka [IOK
78 Crnioco6s1 3aanus QyHKIHHI 1
https://m.edsoo.ru/7f417af8
bu6moreka [JOK
79 I'padux pyHKIIIN 1
https://m.edsoo.ru/7f417af8
20 CBoiicTBa QyHKIIUU, UX | bubmmoreka [JOK
oToOpakeHre Ha rpaduke https://m.edsoo.ru/7f417af8
Paznen 8. @®ynknuu. Yucaosbsie QyHKIHU
o1 UreHnue u nmocTpoeHue rpadhukon . bubmuoteka [JOK
byHKIUN https://m.edsoo.ru/7417af8
[Tpumepsl rpaduKoB HYHKIIHIHA,
bu6moreka [JOK
82 OTPAXKAIOIIUX peabHbIE 1

HPOIECCHI

https://m.edsoo.ru/7f417af8
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DYHKIMH, OMTUCHIBAIOIINE

OpSIMYIO U 00OpaTHYIO

bu6moreka [JOK

83
PO OPLIMOHAJIBHBIE https://m.edsoo.ru/7{434bbc
3aBHCUMOCTH, UX Trpaduku
84 ['unep6oma
bu6moreka [JOK
85 I'unepOomna
https://m.edsoo.ru/7f4343e2
bu6moreka [JOK
86 I'padux pyHKIUYU y = X3
https://m.edsoo.ru/7f434572
OyHKIMM y =Xx*, y =X,y = VX, y
bu6moreka [JOK
87 = [x|; rpaduueckoe pemeHue
https://m.edsoo.ru/7f434d38
YPaBHEHMI U CUCTEM YpaBHEHUU
Paznen 9. Yucaa u Bprunciaenusi. CTeneHb ¢ MeJIbIM NMOKa3aTejieM
bubmioreka [IOK
88 CTteneHs ¢ LeNIbIM MoKa3aTelneM
https://m.edsoo.ru/7f4354a4
CranapTHas 3anmch 4ucha.
Pa3smepsr 00beKTOB
bubmioreka [IOK
89 OKpy’Karo1iero mupa (0T

QJIECMCHTAPHBIX YaCTHILI 10

KOCMHUYECKHUX 00BEKTOB),

https://m.edsoo.ru/7f436098
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JJIMTCIIbHOCTD ITPOLECCOB B

OKPY’KaloIlleM MUpe

%0 CBoiicTBa CTENEHU C LIEJIBIM . bubmoreka IJOK
rmoKazaTeeM https://m.edsoo.ru/7f435648
o1 CBoiicTBa CTENEHU C IEIBIM . bu6moreka [JOK
rmokazaTejeM https://m.edsoo.ru/7f435648
9 CBoiiCTBa CTENEHU C LEJIBIM . bu6moreka [JOK
IoKas3aTeaeM https://m.edsoo.ru/7f435648
03 CBOICTBA CTEIICHH C IIEIBIM . bu6moreka [JOK
IoKa3aTeaeM https://m.edsoo.ru/7f43599a
04 CBOICTBA CTENEHU C LIEJIBIM . bubmorexa [JOK
rokazaTeneM https://m.edsoo.ru/7f435ed6
Pa3nen 10. IloBTopenne u 06001meHue
[ToBTOpEHNE OCHOBHBIX TTOHSATHI
Y METOJIOB KYpcoB 7 1 8
bu6moreka [JOK
95 KJaccoB, 000011eHre 3HaHni / 1 1
https://m.edsoo.ru/7f4371aa
Bceepoccuiickasi npoBepoYHast
pabora
HNToroBast KOHTPOJIbLHAS
bu6moreka [JOK
96 pa6ora / Bcepoccuiickas 1 1

NpoBepoYHas padora

https://m.edsoo.ru/7f434eb4
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[ToBTOpEHVE OCHOBHBIX MOHATHI

bubmoreka [JOK
97 Y METOA OB KypCcoB 7 U 8 1
https://m.edsoo.ru/7f417af8
KJaccoB, 000011IeHne 3HaHUI
[ToBTOpEHNE OCHOBHBIX TTOHSTHI
bubmioreka [IOK
98 Y METOA 0B KypCcoB 7 U 8 1
https://m.edsoo.ru/7f43736¢
KJaccoB, 000011eHHe 3HaHUI
[ToBTOpEHVE OCHOBHBIX MOHATHI
bu6moreka [JOK
99 Y METOA 0B KypCOB 7 U 8 1
https://m.edsoo.ru/7f437510
KJaccoB, 000011eHe 3HaHUI
[ToBTOpEHKE OCHOBHBIX MOHATHI
bubmoreka [JOK
100 Y METOA 0B KypcoB 7 U 8 1
https://m.edsoo.ru/714376b4
KJaccoB, 00001IeHNe 3HaAHUI
[ToBTOpEHNE OCHOBHBIX TOHSATHI
bubmoreka [IOK
101 Y METOJI0B KypcoB 7 1 8 1
https://m.edsoo.ru/7f436b88
KJIacCOB, 0000IIeHHE 3HAHUIH
[ToBTOpEHVE OCHOBHBIX MOHATHI
bubmioreka [IOK
102 Y METOI0B KypcoB 7 U 8 1
https://m.edsoo.ru/7f437858
KJaccoB, 000011IeHe 3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KJIACC

KomuuectBo yacos

YHCCII 1 MHOXKECTBOM TOUCK

KOOPJAMHATHOHN NpsIMOU

W3 HUX DneKTpOHHBIC ITU(POBBIC
Ne U3 Hux
Tema ypoxa Bcero KOHTPOJBHBIX 00pa3oBaTeIbHbIE PECYPChI
MPAKTUYECKU
pabor
X paboT
Paznen 1. Yucaa u Bbiyuciienus. JleicTBUTENbHBIE YHCIA
PanmonaneHbIe UK ca,
HppalMoHabHbIC YUCIIa, bu6moreka [JOK
1 1
KOHEYHBIE U OECKOHEYHBIE https://m.edsoo.ru/7f419d08
JECSITUYHBIE APOOH
MHO0X€eCTBO NelCTBUTEIBHBIX
Yyucell; e CTBUTEIbHBIC Y CIa bubmorexa [JOK
2 1
Kak OECKOHEUHBIE JEeCATUYHBIE https://m.edsoo.ru/7f419d08
Ipobu
B3aumnao ogHo3HaYHOE
COOTBETCTBHE MEXTY
bubmioreka [IOK
3 MHOECTBOM €N CTBUTEIBHEIX 1

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

yucesl, apupmMeTHiecKue

bu6moreka [JOK

4
JIEUCTBUSA C A€ CTBUTEIbHBIMU https://m.edsoo.ru/71419d08
YHCTIAMH
[TpubnuxEHHOE 3HAUEHHE
bu6moreka [JOK
5 BEJIMYHMHBI, TOUHOCTh
https://m.edsoo.ru/7f419d08
IpUOIHKEHUS
bu6moreka [JOK
6 OkpyrieHue yucen
https://m.edsoo.ru/7f419d08
bu6moreka [JOK
7 OkpyriieHue yncen
https://m.edsoo.ru/7f419d08
q [Tpukuaka u oleHKa bu6mmotexa [IOK
pPE3yJbTATOB BBIYMCICHUN https://m.edsoo.ru/7f419d08
9 IIpuknaka n oneHka bu6moreka [IOK
pe3yJIbTaTOB BBIYMCIIEHUN https://m.edsoo.ru/7f419d08
Pa3zpnen 2. ® yHkuumn
10 KBanpatnunas ¢pyHkuus, eé bubmuotexa LIOK
rpaduK ¥ CBOMCTBA https://m.eds0o.ru/7{4396¢6
" KBanpatuunas ¢pyHkuus, eé bubmuotexa LIOK

rpaduK ¥ CBOMCTBA

https://m.edsoo.ru/7f439842
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KBanpartnunas pyHkmms, eé

bubmoreka [JOK

12
rpaduk u cBoicTBa https://m.edsoo.ru/7f4399b4
[TapaGomna, KOOpIUHATHI
bu6moreka [JOK
13 BEPILUHBI TapadoJIbl, OCh
https://m.edsoo.ru/7f439eb4
CUMMETPUH Mapadobl
[TapaGona, KOOpIUHATHI
bubmioreka [IOK
14 BEPIIMHBI TapadOJIbl, OCh
https://m.edsoo.ru/7f43a03a
CUMMETpUU NapadoJsl
[TapaGona, KOOpIUHATHI
bubmoreka [JOK
15 BEPILUHBI TapalboJibl, OCh
https://m.edsoo.ru/7f43alac
CUMMETpUH NapadoJsl
[Tapabomna, KoOpAUHATHI
bu6moreka [JOK
16 BEPILUHBI TapaldoJIbl, OCh
https://m.edsoo.ru/7f43a31e
CHMMETpPUH 11apadoIibl
[TapaGona, KOOpIUHATHI
bu6moreka [JOK
17 BEPILMHBI TapaldoJIbl, OCh
https://m.edsoo.ru/7f43a526
CUMMETpUU NapadoJsl
[Tapabona, kKoOpAUHATHI
bu6moreka [JOK
18 BEpILUHBI TapaldoJIbl, OCh

CUMMETPHH apald oIbl

https://m.edsoo.ru/7f419d08
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I'paduku pynkumii: y =kx, y =

bubmoreka [JOK

19
kx + b, y=k/x, y=%x3, y=VX, y=|x] https://m.edsoo.ru/7f419d08
-0 I'padukn pynxumii: y =kx, y = bu6mmoreka LIOK
kx + b, y=k/x, y=%x3, y=VX, y=|x] https://m.edsoo.ru/7f419d08
” I'padukn pyaxomii: y =kx, y = bubmotexa LIOK
kx + b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f419d08
= I'padpuxu pynkmuit: y =kx, y = bubmotexa LIOK
kx + b, y=k/x, y=x3, y=VX, y=|X| https://m.edsoo.ru/7f419d08
-3 I'padpuxu pynkuuit: y =kx, y = bubmuotexa LIOK
kx + b, y=k/x, y=x3, y=VX, y=|X| https://m.edsoo.ru/7f419d08
0y I'padpuxu pynkmuit: y =kx, y = bubmuotexa LIOK
kx + b, y=k/x, y=x3, y=vX, y=|X| https://m.edsoo.ru/7f419d08
55 KonTpoJsbHas padora no reme bu6moreka [IOK
"®dyHkuuu" https://m.edsoo.ru/7f43ab84
Pazgen 3. YpaBHeHHS U HEPABEHCTBA. YPaBHEHHS ¢ OJJHOM NepeMeHHOM
JluneitHoe ypaBHeHue. Penienne
bubmiorex IIOK
26 YpaBHEHUM, CBOISAIIMXCS K
https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
Jluneitnoe ypaBHeHnue. Penienne
bubmoreka [JOK
27 YPaBHEHHM, CBOASAIIMXCS K

JIMHEWHBIM

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

bubmoreka [JOK
28 Pemenue ypaBHeHHUI,
https://m.edsoo.ru/7f43c542
CBOJISIIIIUXCS K KBAJIPATHBIM
KBanpatHoe ypaBHeHue.
bubmioreka [IOK
29 Pemenue ypaBHeHHI,
https://m.edsoo.ru/7f43c542
CBOJSIIIIUXCA K KBAJIPATHBIM
bu6moreka [JOK
30 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
bu6moreka [JOK
31 bukBanpaTtHbie ypaBHEHUS
https://m.edsoo.ru/7f43c¢3d0
[Tpumeps! penieHust ypaBHEHUH
bu6moreka [JOK
32 TpPEeThEN U YETBEPTON CTETEHEN
https://m.edsoo.ru/7f419d08
Pa3IoKEHUEM Ha MHOXHU TEIH
IIpuMeps! perieHus: ypaBHEHUN
bubmoreka [IOK
33 TpeThbel 1 YeTBEPTOM CTENEH it
https://m.edsoo.ru/7f419d08
Pa3IoXKeHUEeM Ha MHOXKHUTEIH
2 Pemenue npo6HO- bu6moreka [JOK
paIMOHAIILHBIX YPaBHEHUM https://m.edsoo.ru/7f43c9b6
3 Pemenue npo6HO- Bbu6moreka [JOK

palMOHAJIBHBIX YPaBHEHUU

https://m.edsoo.ru/7f43c9b6
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Pelienne TeKCTOBBIX 3a1a4

bubmoreka [JOK

36 1
anredpandeckuM MeTo/10M https://m.edsoo.ru/7f419d08
37 Perienne TeKCTOBBIX 3a7a4 . bu6moreka [JOK
anredpandeckuM METO/10M https://m.edsoo.ru/71419d08
18 Perienne TeKCTOBBIX 3a7a4 . bubmioreka [IOK
anredpanvyeckKuM MeTO10M https://m.edsoo.ru/7f419d08
KonTpoasHas padora no reme
bubmioreka [IOK
39 ""YpaBHeHUs ¢ OAHOI 1 1
https://m.edsoo.ru/7f419d08
nepeMeHHou"
Pa3nen 4. YpaBHenus u HepaBeHCcTBA. CHCTeMbl YPaBHEH Ui
40 VYpaBHeHuE ¢ ABYMSI . bubmorexa [JOK
MepEeMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f43d0b4
A1 YpaBHEHHE € ABYMS | bubmmoreka [JOK
MepeMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f43d0b4
CucreMa JBYX JIMHEUHBIX
bu6moreka [JOK
42 YPaBHEHMI C IBYMs 1
https://m.edsoo.ru/7f419d08
[IEPEMEHHBIMU U €€ PEIICHUE
Cucrema qBYX JIMHEUHBIX
bubmoreka [JOK
43 YPaBHEHMI C IBYMs 1

MEPEMEHHBIMU U €€ pellIeHu e

https://m.edsoo.ru/7f419d08
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Cucrema ABYX JIMHEHHBIX

bubmoreka [JOK
44 YPaBHEHMI C IBYMs
https://m.edsoo.ru/7f419d08
TIEPEMEHHBIMU U €€ PEIICHNE
CucreMa qBYX JIMHEUHBIX
bubmioreka [IOK
45 YpaBHEHHUM C IBYyMS
https://m.edsoo.ru/71419d08
IIEPEMEHHBIMU U €€ pPEIICHNnE
Pemenue cucrem aByx
16 YPaBHEHMH, OJHO U3 KOTOPBIX bubmuotexa LIOK
JUHENHHOE, a APyroe — BTOPOH https://m.edsoo.ru/7f43d23a
CTEeNeHU
Pemenue cucrem aByx
47 YPaBHEHHM, OJTHO U3 KOTOPBIX bu6moreka [JOK
JIMHEWHOE, a IPyroe — BTOPOM https://m.edsoo.ru/7f43d55a
CTEeTNeHU
Pemenue cucrem aByx
48 YpaBHEHHUM, OTHO U3 KOTOPBIX bubmuoteka [JOK
JMHEWHOE, a IPyroe — BTOPOH https://m.edsoo.ru/7f419d08
CTENEeHU
Pemenue cucrem nByx
4 YPaBHEHM1, OJHO U3 KOTOPBIX bubmuotexa LIOK

JMHEIHOe, a APYroe — BTOPOM

CTCIICHU

https://m.edsoo.ru/7f419d08
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I'padmueckas uHTEpIIpETALIUS

50 CHCTEMbI YPaBHEHUH C ABYMsI buomorexa HOK
https://m.edsoo.ru/7f419d08
nepeMeHHbIMU
Pemienne TekCTOBBIX 3a/1a4 bubmorexa [JOK
! anredpanveckuM crocoooM https://m.edsoo.ru/7f419d08
Perrenne TekcTOBBIX 3a7a4 bu6moreka [JOK
22 anredpanvaecKuM Crocooom https://m.edsoo.ru/7f419d08
KonTtpoubHas padora no reme bubmotexa [IOK
> "CucreMsbl ypaBHeHUH " https://m.edsoo.ru/7{419d08
Pa3znen S. YpaBHenust u HepaBencTBa. HepaBencTBa
54 UucnoBble HEPABEHCTBA U UX 1 bubmotexa [JOK
CBOMCTBA https://m.edsoo.ru/7f419d08
55 YucnoBbie HEPABEHCTBA U UX 1 bubmotexa [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
56 JIuHeliHble HEPABEHCTBA C OJTHOM 1 bubmotexa [JOK
IIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7{f43af08
57 JIunelinble HEPABEHCTBA C OJTHOM 1 bubmotexa [JOK

IIEPEMEHHON U UX PEILICHUE

https://m.edsoo.ru/7f43af08
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58 JIuHeitHbIe HEpAaBEHCTBA C OJHOM bubmorexa [IOK
MIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7{43af08
CucreMbl TMHEIHBIX HEPABEHCTB
bu6moreka [JOK
59 C OJTHOM MEPEMEHHON U UX
https://m.edsoo.ru/7f419d08
peleHne
Cucrembl TMHENHBIX HEPABEHCTB
bubmioreka [IOK
60 C OZHOM MEPEMEHHOM U UX
https://m.edsoo.ru/7f419d08
peleHue
CucreMbl TMHEMHBIX HEPABEHCTB
bubmoreka [JOK
61 C OZIHOM MEPEeMEHHOM U UX
https://m.edsoo.ru/7f419d08
pelieHue
6 KBanpaTHble HEpaBEeHCTBA U UX bu6mmotexa [IOK
pelenue https://m.edsoo.ru/7f43b098
63 KBagpaTHble HEpaBEeHCTBA U UX bubmmoreka [IOK
peuieHue https://m.edsoo.ru/7f43b21e
64 KBanpaTHbie HepaBeHCTBA U UX bubmuoteka [JOK
peleHue https://m.edsoo.ru/7f43bSa2
6 KBanpaTHbie HepaBeHCTBA U UX bubmotexa [IOK
pelIeHne https://m.edsoo.ru/7f419d08
66 KBanpaTHbie HepaBeHCTBA U UX bubmorexa [JOK

peleHue

https://m.edsoo.ru/7f419d08
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I'padmueckas uHTEpIIpETALIUS

HEPaBEHCTB U CUCTEM bubmorexa [JOK
o7 HEPAaBEHCTB C ABYMS : https://m.edsoo.ru/7f43b098
nepeMeHHBIMU
['paduueckast uHTEpHIpeTAIUSI
HEPABEHCTB U CUCTEM bubmuorexa [JOK
o8 HEPaBEHCTB C IByMs : https://m.edsoo.ru/7f419d08
nepeMeHHbIMU
60 KonTpoasnas padora no reme . | bubmorexa [JOK
"HepaBencra' https://m.edsoo.ru/7f419d08
Paznena 6. UncjioBbie MOCJIeA0BATEILHOCTH
[TonsaTHE YU CITOBOM bu6moreka [JOK
70 IIOCJIEIOBATEIBHOCTH : https://m.edsoo.ru/7f43e6c6
3a/iaHue Mocie0BaTeIbHOCTH
. . bu6moreka [JOK
7 Z)ZI;}E}II);:;I;?TO@I{T:{ZHOH " : https://m.edsoo.ru/7f43ebda
Apudmernueckas u bubmoreka [JOK
7 reoMeTpuyecKas Iporpeccuu : https://m.edsoo.ru/7f43ed7e
- Apudpmernueckas u . bubmorexa [IOK

reoMeTpuyecKkas Iporpeccuu

https://m.edsoo.ru/7143f3b4
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®opMyJIbl N-IO YJIeHa

apupMETHIECKON 1

bu6moreka [JOK

™ F€OMETPUYECKON MPOrPECCHH, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YWIECHOB
@opMyJIbl N-IO YJIeHA
apudmernueckon u bubmorexa LIOK

b F€OMETPUYECKON IPOrPECCHI, https://m.edsoo.ru/7f43ef2c
CYMMBI [IEPBBIX N YIECHOB
@opMmyJIBI N-TO YIeHA
apru(PpMETHIECKON 1 bubmotexa [IOK

70 reOMETPUYECKON TTPOTrPECCHi, https://m.edsoo.ru/7f43f0c6
CYMMBI [TEPBBIX N YICHOB
@opMyJIBl N-I'0 YJICHA
apupMETHIECKON 1 bubmuoreka [JOK

K reOMEeTPUYECKOM MPOrpeccuid, https://m.edsoo.ru/7{43f72e
CYMMBI [1EPBBIX N YIECHOB
®opmyibl n-ro 4jeHa

o apu(pMETHIECKON 1 bubmorexa [JOK

FeOMETPUYECKON TPOrPECCHI,

CYMMBLI IIEPBLIX N YICHOB

https://m.edsoo.ru/7f43f8a0
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N300pakeHnEe YICHOB

apupMETHIECKON 1

bu6moreka [JOK
79 FeOMETPUYECKON ITPOrpeCcCHii
https://m.edsoo.ru/7f419d08
TOYKaMH Ha KOOPIMHATHOMN
MJI0CKOCTH
N300pakeHne 4ieHoB
apumernueckoi u
bubmioreka [IOK
80 r€OMETPUYECKON MPOrpeccuit
https://m.edsoo.ru/7f419d08
TOYKaMHU Ha KOOPJIWHATHOM
MJIOCKOCTH
o1 JIuHelHbIH 1 bubmoreka [JOK
HKCIIOHEHIUAIBHBIN POCT https://m.edsoo.ru/71419d08
bu6moreka [JOK
82 CnokHbI€ TPOLIEHTHI
https://m.edsoo.ru/7f43fe0e
bubmioreka [IOK
83 CrokHbl€ IPOLEHTHI
https://m.edsoo.ru/7f4401a6
KonTpoasnas padora no reme
bubmioreka [IOK
84 "YucaoBble
https://m.edsoo.ru/7f4404£8
MocJjae10BaTeJbHOCTH"

Pa3nea 7. IloBTOpenue, 00001eHne, CHCTEMATH3AIUA 3HAHU I
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[ToBTOpEHuUE, 0000IICHHE 1

cUCTEMATU3alMA 3HAHUN.

bu6moreka [JOK
85 3anuch, CpaBHEHUE, €U CTBUSA C
. https://m.edsoo.ru/7f419d08
JeCTBUTENBHBIMH YK CIIAMU,
YUCIIOBas MpsMas
[ToBTOpeHue, 00600IICHHE U
crucTeMaTh3aIvs 3HaHUH. bu6moreka [JOK
86 [IpotieHThI, OTHOIIICHHUS, https://m.edsoo.ru/7f419d08
PO OPLIHUU
[ToBTOpEHUE, 0000IICHHE 1
cucTeMaTu3aud 3HaHUH. Bbu6moreka [JOK
57 Oxkpyrienue, npubInKeHHE, https://m.edsoo.ru/7f419d08
OIICHKA
[ToBTOpEHUE, 0000IICHNE 1
CHCTEMATHU3AIMS 3HAHWM. bubmoteka [JOK
88 Pemenne TekcTOBBIX 3a1a4 https://m.edsoo.ru/7f443b12
apumMeTnyecKkuM crnocooom
[ToBTOpenue, 0600IICHNE 1
% CUCTEMAaTH3al1s 3HAHUM. bubmorexa [JOK

Pelienne TekCcTOBBIX 3a1a4

apu(pMeTHIecKuM crocodom

https://m.edsoo.ru/7f443cd4
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90

[ToBTOpEHuUE, 0000IICHHE 1
cucTeMaTU3alusg 3HaHUH.
Pemenne TekCTOBEIX 3a1a4

apu(pMeTHIecKuM crocodom

bu6moreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHuUE, 00600IICHNE 1
CUCTEMAaTH3alUs 3HAHUI.
ITpeoOpazoBanue
anredpandecKux BhIpaKeHHH,

JO0ITYyCTUMBIC 3HAYCHU S

bu6moreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHUE, 0000IICHHE 1
cUCTeMaTU3alusa 3HaHUU.
[TpeoOpazoBanue
anredpanvdeckux BbIpaKeHHH,

A0ITyCTUMBIC 3HAUYCHU A

bubmoreka [JOK
https://m.edsoo.ru/71444364

93

[ToBTOpEeHuUE, 00600IICHNE 1
CUCTEMAaTH3alUs 3HAHUM.
ITpeoOpazoBanue
anredpandecKux BbIpaKeHHH,

JO0ITYyCTUMBIC 3HAYCHU S

bu6moreka [JOK
https://m.edsoo.ru/7 444612

94

[ToBTOpEeHuUE, 0000IICHHE 1
cucTeMaTHu3alusg 3HaHUH.

[TpeoOpazoBanue

bu6moreka [JOK
https://m.edsoo.ru/7f444a94
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anredpanvecKuX BhIPAKCHUH,

A0IYCTUMBIC 3HAUYCHUA

[ToBTOpEHue, 0000IIeHNE U

CUCTEeMAaTH3alus 3HAaHUM. bubmorexa [JOK

. @DyHKIMHU: TOCTPOECHUE, https://m.edsoo.ru/71444c56
CBOMCTBA U3YYEHHBIX (DYHKIIHI
[ToBTOpEHuUe, 0000IICHNE 1
CHCTEMaTH3allHs 3HAHHH. bubmioreka [IOK

%0 OyHKINU: TOCTPOCHHE, https://m.edsoo.ru/71444f44
CBOMCTBA U3YYEHHBIX (DYHKITHI
[ToBTOpeHue, 0600IICHNE 1
cUCcTEMaTU3aIvs 3HAHUH. bubmoreka IJOK

& @YHKIHH: TOCTPOCHHUE, https://m.edsoo.ru/7f44516a
CBOMCTBA M3YYEHHBIX (DYHKIIHI
[ToBTOpeHue, 0000IIeHNE U
CHCTEeMaTHU3allsl 3HAaHUH. bu6moreka [JOK

o8 OYHKIHUH: TOCTPOCHHUE, https://m.edsoo.ru/7f4452e6
CBOMCTBA N3YYEHHBIX (DYHKIIHI
[ToBTOpEHUE, 0000IICHHE 1

9 CUCTEMAaTH3al1s 3HAHUM. bubmorexa [JOK

I'paduueckoe pemieHre

YPaBHEHMI U UX CUCTEM

https://m.edsoo.ru/7f445516
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[ToBTOpEHuUE, 0000IICHHE 1

crcTeMaTH3aIs 3HaHHUH. bu6moreka [JOK
100 I'paduueckoe pemeHne : https://m.edsoo.ru/71419d08
YPaBHEHMI U UX CUCTEM
101 Hrorosas KOHTpPOJIbHASA | bu6moreka [IOK
padora https://m.edsoo.ru/7f419d08
02 OO0o001IeHNEe U CUCTeMaTH3aIUS . bu6moreka [JOK
3HaHUHU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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OLHEHOYHBIE MATEPUAJIbBI

7 KJIACC

No

Tema KOHTPOJBHOI pabOTHI

dopma

MIPOBEAECHUS

Bpems

MPOBEAECHUSA

[IpoBepsiembie ymeHUs

Konrponenass  pabora 1o  Teme

"PannonanbHble yncaa"

KP

40 MuHyT

CpaBHI/IBaTL pamvOHaJIBHBIC 4YHCJIda; BBIIIOJHATH

BBIYUCJIICHHUA C pAallMOHAJIbBHBIMHA YU CJIaMU,; HAXOAUTDH
3Ha4YCHUA Bpra)KeHHﬁ, coacpKamunux  CTCIICHU,
IoACTaBJIATH B 6YKBCHHBIC BBIPpAKCHHA BMECTO 6y1(B
3aJaHHBIC YHClIa W HaXOAUTb COOTBCTCTBYIOLIUC

SHA4YCHU; pCIIATh 3aJja4X Ha ITPOLICHTHI.

Konrponsnass  paGora 1o  Teme

"Anrebpandeckue BeIpakeHus"

KP

40 MuHYT

BrIHOCHTB 001N MHOKHTEIH 32 CKOOKH; ITPUMEHSITh

bopMyIBI

PAa3HOCTU KBAJIpaTOB, KBaApaTa CyYMMBI U KBaaparta

Croco0 TpYNIHUPOBKHA; HCIOIb30BATH

pa3HOCTH; MCIOJb30BaTh (OPMYNBI pa3HOCTU H
CYMMBbI KYyOOB; INpPUMEHATh HECKOJIbKO CIOCO00B
pPa3loKCHUST Ha MHOMKMUTEIM; PELIaTh YPaBHEHHS C

IIOMOIIBIO PAa3JIOKCHUA HAa MHOXHTCIIN.

KontponpHass  pabora 1mo  TeMme

"JIuHeiliHble ypaBHEHUA"

KP

40 MuHYT

Onpenensite, ABJISETCA JIM YUCIO KOPHEM YPaBHEHUS,

OPUMEHSTh MpaBWia MPeoOpa30oBaHMs ypaBHEHUS;
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COCTaBJIAATh YPABHEHHUS 10 YCIOBHIO 3aJa4M; peluaTh

YpaBHCHUA; pCIIATh 3aJa4X C IOMOIIbLIO YPaBHCHHA.

KonrponsHnass  paGora 1o  TeMme

"Koopaunatsl u rpadpuku. @ynkuun"

KP

40 MuHYT

N306paxkaTh Ha KOOPAMHATHOW MPSMON YHUCIIOBBIE
IPOMEKYTKH ; HAXOIUTh PACCTOSIHUE MEXKIY TOUKaMU
KOOPIAMHATHOM TPAMOI; BBIYUCIATH KOOPAWHATY
CepeaHbI OTpe3Ka Ha KOOPAMHATHOU
OPSAMOM;CTPOUTh Tpa@UK MO 33JaHHOMY YCIIOBMIO;
YuTaTh  IpaUKU  peajbHBIX  3aBUCHUMOCTEH;
n300pakaTb ~ Ha  KOOPAMHATHOM  IJIOCKOCTH
MHOXECTBO TOYEK, KOOPAMHATHI KOTOPBIX 3aJaHbl
paBeHCTBAaMH U HEPaBEHCTBAMU; CTPOUTH I'paduku
KyCOYHO-33JJaHHBIX  3aBHUCHUMOCTEH;  3amHChIBATh
COOTHOULIEHHE, KOTOPHIM CBSI3aHbl KOOPAUHATHI TOUEK

Fpa(bI/IKa, OTBCHAOHUICTO 3a/ITaHHBIM YCJIOBHIM.

Hrorosast KOHTpoJbHAs paboTa

KP

40 MuHyT

BrIMoHATE 1EUCTBUS CO CTENEHSIMU C HATYpaJIbHBIM
MOKa3aTeleM; HCIOJIb30BaTh (OPMYIBI Pa3HOCTH
KBaJpaToB, KBajJpaTa CyMMbl M  pPa3HOCTH;
UCMOJb30BaTh (OPMYJIBI PA3HOCTH M CyMMBI KyOOB;
pelmaTh 3a1ayu anreOpandeckuM CIocoOOM; YUTaTh
rpaduk peanbHON 3aBUCHUMOCTH; pelIaTh ypaBHEHUS,
OpUMEHSI TMpaBWia MpeoOpa3oBaHMs YpaBHEHUM;

IIPUMCHATL HECKOJIbKO croco0oB pas3jIoKCHUA Ha
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MHOXUTENU; CTPOUTh TpaduK KYyCOUHO-33JaHHOU

(byHKIMHU.
6 Bcepoccuiickas npoBepodHas paborta
8 KUIACC
No Tema KOHTPOJIBHOU pabOTHI ®opma Bpewms [IpoBepsiembie ymeHUSs
MIPOBEACHUS MPOBEAECHUSA
1 Konrponsnass  paGora 1o  Teme KP 40 munyt | [logctaBnsaTh B OyKBEHHBIE BBIPAXKEHHS BMECTO OYKB

"Anrebpaundeckas 1poos"

3aJlaHHble YHMClla U HaXOJUTh COOTBETCTBYIOLIHE
3HAUEHUS; OMNpENessITh 3HAYEHUS TIepeMEHHbIX,
KOTOpblE HE€ BXOIAT B OO0JIACTH JIOMYCTUMBIX
3HaueHU anredpanyeckol Japodu; COKpaulaTh
anreOpandeckue JpoOH; BBIMOJHATH CIIOKCHHE,
BbIUMTAHUE, YMHOXEHHUE, JIeIeHUE alredpandeckux
IpoOei;BBIIONHATE NPeo0pa3oBaHMsl BbIPAKEHUIH,
cofiepKalux ajaredpanyeckue JIpoOH; BBIIOIHATH
BBIYUCIICHUS o bopmynam; HPUMEHSATh
npeoOpa3oBaHue anreOpandyeckux ApoOed  as

pPCHICHUA MAaTEMATUYCCKH X 3a1ay.
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KontponpHass  pabora 1mo  Teme

"KBagpatHble ypaBHEHHS"

KP

40 MuHYT

Onpenenats, HMMEET JIM KBaJpaTHOE YypaBHEHHUE
KOPDHU M €CIIM HMMEET, TO CKOJIbKO; IPUMEHATH
(hopMyIbl KOpHEN KBaJpaTHOI'O ypaBHEHUS; pelIaTh
HEIOJIHbIE KBaJApaTHbIE YPAaBHEHUsS; BBIIOJIHATD
pa3I0KEHUE Ha MHOKUTENN KBAaIPATHOT O TPEXYJICHA;
pemaTh TEKCTOBBIE 33/1a4l C TIOMOIIBbIO COCTaBICHUS
KBaJpaTHOTO YpaBHEHUs; pellaTh OUKBaIpaTHbIE

YPaBHEHMS; IPUMEHATL TeopeMy Buera.

Konrponsnass  paGora 1o  Teme

"KBanpaTublii TpexusieH"

KP

40 MuHYT

[IpumeHsTh pa3iaokeHne KBaJpaTHOro TPEXUICHa Ha
MHOXKHUTEJIM; pellaTh YypaBHEHHUS, CBOJAIIUXCS K
KBaJpaTHbIM;  pelaTth  Ipocreiimme  IpoOHO-
palfoHalbHbIE ypaBHEHHs; pellaTh TEKCTOBbIE

3a]a4M C IOMOINbBIO KBAJApPaTHBIX ypaBHeHHfI.

Konrponsnass pabora 1o TeMam

"HepaBeHnctBa. Cucremsl ypaBHeHUI"

KP

40 MUHYT

OnpenensaTe JIMHEHHbIE HEPAaBEHCTBA C OJHOMU
NEPEMEHHOM M HX pemars; Pemars cucremsl
JVHEHHBIX HEPAaBEHCTB C OIHOM IEPEMEHHOW;
1300paxkaTh pEeIIeHUs JMHEHHOr0 HEPABEHCTBA U UX

CHUCTEM Ha YHMCIIOBOW MPSIMOM.

Hrorosasi KOHTpOJIbHAS paboTa

KP

40 MuHYT

BrINONHTE ACHCTBUS ¢ alreOpandecKuMu Ipo0sMH;
pelaTh ypaBHEHUS, CBOJSIIU ECS myTeM

npeoOpa3oBaHUsi K  HEMOJHOMY  KBaJpaTHOMY
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YPaBHEHHIO; YIpOLIATh BBIPAXKEHHS, COIAEpKaIIHe
KBaJIpaTHbIE KOPHU; HAXOAUTh KOOPAMHATHI TOUYKHU
HepecevyeHrs NPsIMbIX C MIOMOIIBIO PEIIEHUsI CUCTEM
JUHEHNHBIX YPAaBHEHHM C JBYyMS IEPEMEHHBIMU;
aHAIM3UPOBATh TI'paUK peaJbHONW 3aBHUCUMOCTH C
HEeNBI0  TOJydYeHUs HeoOXxoauMoil uH(popManuu;
yIpOLaTh BBIPAXKECHUS, COIAEPKALIME CTENEHU C
OYKBEHHBIMM I1OKa3aTEISIMU; HAXOAUTh HEU3BECTHBIN
KO3 PULMEHT B ypaBHEHUHU BUAA y=kx+b, ncnonssys
yCIOBHE  TNPUHAUIEKHOCTH  TOYKH  Tpaduky
YpaBHEHUS; CTPOMTh TIpadUK KyCOUHO 3aJaHHOU
(GYyHKIMM;, HAaXOAUTh MO TpaduKy NPOMEXKYTKH, B

KOTOPBIX (DYHKIIHSI COXpaHSET 3HaK.

6 Bcepoccuiickas npoBepoyHas paborta
9 KUIIACC
Ne Tema KOHTPOIBHOI pabOTHI ®opma Bpewms [IpoBepsiemble ymeHnus
IIPOBENICHUS IIPOBENICHNUS
1 KonTponsHas pabora mo teme KP 40 munyt | Mcnonbp3oBaTh (yHKIMOHAIBHYIO TEPMUHOJIOTHIO H

"®yHKIUN"

CUMBOJIUKY; 4YUTaThb TrpaduK,  ONUCHIBAIOIINN

peanpHBId TpoIecc; HAaXOAUTh HYyIH (YHKIIHUH,
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3aIaHHOU dbopMyIIoi; CTPOUTH rpaduk
KBaJpaTHYHOU (PyHKUMHU; 1O rpauKy OTBEYaTh Ha
BOIIPOCHI, KacarolMecss CBOMCTB KBaJApaTUYHOU
byHKIHH, HAXOIUTh o0nacrb oTpeIeNICHUs

GbyHKIMY, 3a1TaHHON (OPMYIIOii;

KonrtponsHas paborta o teme

"VpaBHEHUs ¢ OJHON epeMeHHOM"

KP

40 MuHYT

Pewate ypaBHeHMs, cBoOAfIIMECs K JIMHEHHBIM;
pemaTh ypaBHEHMs, CBOJSIIMECH K KBAaJAPAaTHBIM;
pelmaTh ypaBHEHHUSI TPEThEH M YETBEPTOM CTENEHEH
pa3iokKeHHeM Ha MHOXHUTENIH; pelaTh APOOHO-
pauMoOHaIbHBIE YPaBHEHHUS; peulaTh TEKCTOBbIE

3a/1a4u anredpandecKiuM METOIOM.

KonTponbHas pabora o reme

"Cuctemsl ypaBHeHU"

KP

40 MuHyT

Pemate cucreMy [OByX YpaBHEHHMM C JBYyMs
NEPEMEHHBIMH, COAEPXKAIYI0 YpaBHEHHE BTOPOU
CTEMEHU; BBIYHUCIIATH KOOPJIMHATHI TOYEK
nepeceyeHnss TpapuKOB ypaBHEHMH C  JIBYMS
IepeMEHHbIMU  rpagukoB  (yHKUMH;  pemartsb
TEKCTOBBIE 3aJlaud € IIOMOLIBIO  COCTABJICHUS
CHUCTEMbl YPaBHEHMH; OMNPEHENATh 4YHCIO KOpHEU
YpPaBHEHUSI C OJHOM IEPEMEHHOM C MOMOIIBIO
rpaduKoB; HaxOAUTh 3HAUYE€HUE MapaMerpa, Mpu
KOTOPOM CHCTEMa YPaBHEHUH C ABYMs I1€pPEMEHHBIMU

MMeEET 3aJaHHOE YUCJIIO PELICHUM.
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KontponbHas paGota 1o Teme

"HepaBenctaa"

KP

40 MuHYT

CpaBHMBaTh U YHOPSJIOYMBATH JI€HCTBUTEIbHbIE
YUCla; MCHOJIb30BaTh O0O3HAYEHHUS  UYHCIOBBIX
MHOXECTB U CUMBOJIbHYIO 3alUCh MPUHAIIECHKHOCTH
Yyycia YUCIOBOMY MHOXKECTBY; IPUMEHSTh CBOWCTBA
YHCJIOBBIX HEPABEHCTB; PELIATh HEPABEHCTBA C OJTHOU
MEPEMEHHOM,  CHUCTEMbl  HEPABEHCTB;  pelaTh
KBaJpaTHbIE HEPABEHCTBA M HEPABEHCTB C JBYyM:

MEPEMCHHBIMHU.

KonrtponwsHas pabota no teme

"YUy cII0BBIE ITOCIEN0BATEILHOCTH "

KP

40 MuHYT

BblyucasaTe 4iieHBl MOCIENOBATENBHOCTH, 3aJaHHOU
GbopMynoil n-ro uieHa; ONpeNeNiTh SBIACTCSA JIU
HEKOTOpOoe YUCII0 YJIEHOM 3aJaHHOU
[10CJIE0BATENBHOCTH; pacrio3HaBarth
apu(METHYECKYl0 U T€OMETPUYECKYIO IPOTrpPecCHH;
HaXOJIUTh YJICHBI apupMeTuyecKoi u
FeOMETPUYECKOW  MPOrpecCuil, CyMMy IEpPBBIX
HECKOJIBKUX YJIEHOB, UCIOJb3ys COOTBETCTBYIOILUE
(¢opMyIibl;, pemiaTth 3aJadd Ha HaXOXKIACHHE YICHOB
F€OMETPUYECKON IIPOrPECCUU U €€ Pa3HOCTH, YJICHOB
FEOMETPUYECKOM IMPOrpeccMd M €€ 3HaMeHaTels,
OpPUMEHATh (OPMYJBI Ul PELIEHHUS HECIOXKHBIX

3a7a4 U3 peajabHOM )KU3HMU.
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Hrorosast KOHTpOJIbHAS paboTa

KP

40 MuHYT

Pemaths cuctembl ypaBHEHUM; peniaTh JHWHEHHBIE
HEpaBEHCTBA C OJJHOW MEepEeMEHHOM; CTPOUTD rpauk
KBaJpaTHYHOW (YHKIMHU, OTBEYaThb C MOMOIIBIO
rpaduka Ha BOMPOCHI O CBOMCTBAaX ()YHKIUH; pelIaTh
JIpoOHBIE ypaBHEHHS; pellaTh 3a/layd, CBSI3aHHBIE C
apudmMeTnuecKor ¥ TeOMEeTPUUYECKON MPOrpeccusiMu;
UCMOJb30BaTh  pa3fIMYHbIE  CIIOCOOBI  3a/laHUA
apu(PMETHIECKON M TEOMETPHUYECKON MPOrpeccuii;
BBINOJHATD npeoOpa3oBaHus palnOHaIbHbIX
BBIPA)KEHUM, J10Ka3bIBaTh TOXKIECTBA; IPUMEHATH
3HaHUST U YMEHHUS, IOJY4YEHHblE MpPU HU3YYEHUU
pa3IMyHBIX  pa3lesoB  Kypca, U PELICHHS

MaTEMaTHYCCKHUX 3aJa4.
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MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepPsieMoro

pe3yiabTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUS OCHOBHOM

06pa30BaTe.TILHOﬁ nmporpamMmmsbl OCHOBHOTO 0611[61"0 06pa303a1mﬂ

1

Yucia ¥ BBIYUCIEHUS

1.1

BBIHOJ'IHHTI), coucTasa YCTHBIC u IMMCbMCHHBIC HpI/IéMBI,

apI/I(bMeTI/I‘ICCKI/Ie JIENCTBUS C palnrOHAJIbHBIMUA YU CJIaMH

1.2

HaXOI[I/ITb 3HAYCHUA YU CIIOBBIX BBIpa)KCHHfI, MNPUMCHATH
pazHooOpa3Hbie CIMOCOOBl W MPUEMBI BBIYUCICHHUS 3HAYCHUU
JIPOOHBIX BBIPAKEHUH, COIepKAIINX OOBIKHOBEHHBIC M JCCATUYHBIC

Ipodu

1.3

[lepexomuTs OT oOnmHOW (OPMBI 3amUCH YHCEN K JIPYrou
(mpeoOpa3oBhIBATE  ACCATHUHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JECATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECSITUYHYIO IPOOB)

1.4

CpaBHI/IBaTB " yIopssao4nuBaTh pallMOHAJIbHBIC YK CJIa

1.5

OxpyriaTh yucna

1.6

BBINONHATE NPUKUAKY U OLEHKY Pe3yJIbTaTa BBIYUCICHUH, OL[EHKY
3HAQYEHUM YHUCIIOBBIX BBIPAXKCHWM. BBINTONHATE JEHCTBUSA CO

CTCIICHAMMU C HATYpPaJIbHBIMH ITIOKA3aTCIIAMU

1.7

[IpumenATs NpU3HAKH JOEIMMOCTH, Pa3JIOKEHUE Ha MHOXKHUTEIN

HaTypaJbHBIX YUCEI

1.8

Pemate IMPAKTUKO-OPUCHTUPOBAHHBIC  3aJda4H, CBsA3aHHBIE C
OTHOLICHHUEM BCJIMYHH, IMpOoNnoOPIUOHAJIBbHOCTBIO BCIIMYHH,

MPOLIEHTAaMH, HMHTEPIPETUPOBATh PE3YJbTATHl PELICHHUS 3aaad C
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YIETOM OrpaHUYECHUH, CBSI3aHHBIX co CBOMCTBaMU

paccMaTpUBaeMbIX 00bEKTOB

Anredpandeckue BoIpakeHUs

2.1

Hcnonb3oBaTh anreOpandeckyrd TEPMHHOJIOTMIO U CHMBOJIHKY,

NPUMEHSTH €€ B IIpoliecce OCBOEHUsI yueOHOro MaTepHasa

2.2

HaXOZII/ITI) 3HA4YCHUA 6YKBCHHBIX BBIpa)KeHI/Iﬁ Inpu 3aJaHHBIX

SHAYCHUAX ITCPEMCHHBIX

23

BoinonHaTe npeoOpa3oBaHUs LENOT0 BHIPAXKEHHS] B MHOI'OUJIEH

MMPUBCACHUCM HO,II06HLIX cJlara€MbIX, paCKpPbITUEM CKOOOK

24

BoInomHAT yMHOKEHHE OJHOYJIEHA HA MHOTOUYJICH U MHOTOYJICHA
Ha MHOTOYJIEH, IPUMEHATH (OPMYJIBI KBaJipaTa CyMMBI U KBajparta

paszHocTH

2.5

OcymecTBiIATh Pa3loKEHHE MHOTOWICHOB HAa MHOXUTEIU C
IIOMOIIIBIO BEIHECEHHUS 32 CKOOKH 00I11er0 MHOXKUTEN S, IPYIIUPOBKU

cllaraeMblIX, IpUMEHEHUs HOpMYIT COKPAIIEHHOTO YMHOXKEHUS

2.6

[IpumensaTh  mpeoOpa3oBaHUs  MHOTOWICHOB  JUISl  pPEIICHUS
pa3IMYHBIX 3aJa4 M3 MAaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3

pEaNbHON IPAKTUKH

2.7

Hcnonb30BaTh CBOWCTBA CTEIEHEN ¢ HATypaIbHBIMU IIOKA3aTEIAMU

JUIs IpeoOpa3oBaHusl BbIpaK eHUM

ypaBHeHI/IH 1 HCPABCHCTBA

3.1

PemaTe nuHElHBIE ypaBHEHUs C OJHOW IEPEMEHHOM, NPUMEHSS
IIPaBUJIA IIEPEXO0/Ia OT UCXOAHOI0 YPAaBHEHMS K PABHOCUIIBHOMY €MY.

HpOBepHTB, ABJBICTCA JIM YU CJIO KOPHEM YPABHCHUA

32

[Tpumensats rpaduyeckue METOAbl MpPU PEHIeHUH JIMHEWHBIX

YpaBHEHUU U UX CUCTEM

33

[logOupate mnpuMepbl Tmap YHCEN, SBISIOLMXCS peUICHUEM

JIMHEHHOT O YpaBHCHUA C IBYMS IIEPEM EHHBIMU
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Crpoute B KOOpAMHATHOM IUIOCKOCTH TIpaduK JUHEHHOro
34 ypaBHEHUS C JABYMs II€PEMEHHBIMH; MOJb3YyiICh TI'padukoM,
IPUBOAUTH IPUMEPBI PEIICHUS] YPaBHEHUS
3 s Pemate cucrtembl JABYX JIMHEWHBIX ypaBHEHUHl C  JBYMS
' IepEMEHHBIMHU, B TOM YHCIIE I'paduiaecKu
CocraBnaATh M pewiath JUHEHHOE YPAaBHEHHE MWIIM CUCTEMY
3.6 JVHENHBIX ypaBHEHUH MO YCIOBMIO 3aJauM, MHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJla4yM MOJIy4CHHBIH pe3ynbTaT
4 Koopnunate! u rpaduku. @yHkuuu
N300paxaTh Ha KOOPAUHATHOW MPSIMOI TOYKH, COOTBETCTBYIOINE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIIHMCHIBATh
YHUCIIOBBIE IPOMEXKYTKU Ha aJIre0panieckoM SI3bIKe
42 OTmeuaTs B KOOpPAMHATHOM IIJIOCKOCTM TOYKM 10 3aJaHHBIM
. KOOp/IMHATaM
13 Crpoutsh rpaduku muHeHHbIX QyHKIUHA. CTpouTh rpaduK QYyHKIIUU
' y=Ix]
OnuceBaTh ¢ MOMOIIBIO (GYHKIHNHA U3BECTHBIE 3aBUCUMOCTH MEXKAY
4.4 BEJINYMHAMU: CKOPOCTh, BPEMs, PACCTOSTHHE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOJUTENBHOCTD, BpeMsl, 00bEM pabOThI
4.5 Haxomuth 3HaueHre GyHKIMK 1O 3HAUYEHUIO €€ apryMeHTa
[lonumate rpaduueckuii crnocod NpenCTaBICHUS M aHaJIU3a
4.6 uH(popMaly, U3BJIEKaTh U HHTEPIPETUPOBATh HH(POpPMALUIO U3
rpaMKOB peasbHbIX MPOLECCOB U 3aBUCUMOCTEH
8 KVIACC
Kon
IIpoBepsieMble IpegMeTHBIE Pe3y1bTaTbl 0CBOCHHS OCHOBHOM
NpoBepseMOro
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI0 00111ero 06pa3oBaHusi
pe3yJabTara
1 Yucna ¥ BEIYUCIECHUS
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1.1

Hcnonp3oBaTh Ha4dYaJbHBbIC IpCaAcCTaBJICHUA 0 MHOXCCTBC
I[CﬁCTBHTCJIbHBIX YHCCJI JJIA CpPaBHCHHA, OKPYTJICHHA n
BBIHHCHGHHﬁ, I/1306pa)KaTB z[eﬁ CTBUTCJIBHBIC 4YHCJIa TOYKaMH Ha

KOOPAMHATHOM NpsIMON

1.2

[IpumeHsTh TOHATHE aprU(METHUYECKOro KBagpaTHOTO KOpHS,
HaxXOJUTh KBAJpaTHbIC KOPHH, HCIOIB3YysS TPU HEOOXOIUMOCTH
KaJIbKYJISITOD, BBINTOJIHATH npeoOpa3oBaHUs BbIpaKECHUM,

COJlepKAIIMX KBAJAPATHBIE KOPHHU, UCIIOJb3Ysl CBOMCTBA KOPHEN

1.3

Hcnonp3oBaTh 3amucu OOJBIINX MW MaJIbIX YHCEI C IIOMOIIIBIO

JECATUYHBIX Ipo0Oeii u creneHer yucna 10

Anredpandeckue BolpakeHUs

2.1

[IpuMeHsATh MOHATHE CTENEHH C LEJIBbIM MOKa3aTeIeM, BBIINOJIHATH
npeoOpa3oBaHus BBIPAKEHUHN, COIEPKAIIMX CTEIEHH C IIeIbIM

IIOKa3aTciIcM

2.2

BBIMONHATE  TOXKIIECTBEHHBIE TPEOOpa30BaHUS  pallMOHAIBHBIX
BBIPXKCHUW HA OCHOBE IpaBUJ JACUCTBUM HaJl MHOTOYJICHAMH M

anredpandecKuMu IpOoOsIMH

23

PacknaawsiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKUTEIN

24

[TpuMeHATH IPe0Opa30BaHUs BBIPAXKEHUH ISl pelIeHNs pa3IHuHbIX

3aJ1a4 U3 MaTEMATUKH, CMCKHBIX ITPCIMCTOB, U3 peaanoﬁ IMPAaKTHKH

YpaBHEHUS U HEPABEHCTBA

3.1

Pemate JmHEWHBIEC, KBaJpaTHbIE YPAaBHEHUS M PalUOHAIbHBIC
YPaBHEHMs, CBOAAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUMU C IBYMs

MNEpEMCHHBIMHA

32

[IpoBoauTh mTpoCTEiile HuCCIeNOBAaHUS YPaBHEHUH M CHCTEM
ypaBHEHUIl, B TOM 4HCIE€ C MpPUMEHEHHEeM TIpaduyecKux
MpeCTaBICHN (yCTaHABIMBAThH, UMEET JI YPABHEHHE WU CUCTEMA

ypaBHEHUI pelIeHUs, €CIIU UMEET, TO CKOJIbKO, U IPoUee)
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33

[lepexomuts OT cnoBecHOW (OPMYJIUPOBKM 3adaun K €€
anredpanveckoi MOJIENU C MOMOIIBIO COCTABJICHUS YPaBHEHUS UIIU
CUCTEMBbl ypaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4¥ MOJIyYE€HHbBIN pe3yJIbTaT

34

[IpumeHATs CBOMCTBA YHCIOBBIX HEPABEHCTB Ul CpPaBHEHHS,
OLICHKH, pellIaTh JIUHEIHbIE HEPAaBEHCTBA C OHOM IEPEMEHHON U UX
CHCTeMbl, JaBaTh TIpaQUUecKyl0 HIUIIOCTPALUI0 MHOXKECTBa

pEeLIEHN HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUU

4.1

[lonumate ¥ HCHONB30BATh (PYHKIIMOHAIbHBIE TOHSTHS M SI3BIK
(TepMUHBI, CUMBOJIMYECKHE O0O3HAYEHHMsI), OMpPENEsATh 3HAUCHUE
(GYHKIHMY IO 3HAUEHUIO apTyMEHTa, ONPEeAeNsITh CBOMCTBA (DYHKIIUU

o e€ rpaduxy

4.2

CtpouTth rpauku JIEMEHTapHbIX PYHKIUN BUA: y=k/x,y =X?,y =

X3, y = |X|, ONUCBhIBATh CBOMCTBA YUCIOBOW (DYHKIIHMH I10 e€ TpaduKy

9 KVIACC

Kon
NMPOBEPSIEMOT0

pe3yJibTara

HpOBepﬂeMble NMpeaAMETHBIC Pe3yJIbTaThbl 0CBOCHUA OCHOBHOM

06pa3OBaTeJILHOﬁ mporpammsbl OCHOBHOTO 0611[61"0 06pa30BaHl/Iﬂ

Yucma ¥ BEIYHUCIICHUS

1.1

CpaBHUBATh U YHOPSAJOYMBATH PALMOHAJIBHBIE U UPPALMOHAJIbHBIE

quciia

1.2

Bomonnate  apudmernueckue JIEHCTBUS C  PallMOHAJIbHBIMU
YHUCIIAMH, COYE€Tast YCTHbIC W IHUCbMEHHBIE IPUEMBI, BBIINOJIHATH

BBIYHCJIICHUSA C UPppAallMOHAJIbHBIMU YU CJIaMHA

1.3

HaxonuTh 3Ha4€HUsI CTETIEHEN C LIETBIMU MMOKA3aTelIIMU U KOPHEH,

BBIYUCIIATh 3HAYCHU A YN CIIOBBIX BBIpa)KeHI/If/’I
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1.4

OprFJI?[TB ):[CI\/'ICTBI/ITCHLHBIG qucia, BBIIIOJIHATH INPUKUIOKY

pe3yJibTaTa BBIYUCIIEHUH, OLIEHKY YMCIJIOBBIX BBIPAKEHUI

VYpaBHEHUs U HEPABEHCTBA

2.1

Pemarte JnmHEHHBIE W KBaJApaTHbIE YPAaBHEHHUs, YpaBHEHUS,
CBOJMILIMECS K HUM, [pocTedlne ApOoOHO-pallOHAIBHbIE

YpaBHEHHUS

2.2

Pemarte cucTteMbl JByX JMHEHHBIX YpaBHEHUH C JByMs
NEPEMEHHBIMU M CHUCTEMBI JBYX YpPaBHEHHUH, B KOTOPBIX OJIHO

YPaBHECHHE HE SIBISICTCS TMHEHHBIM

23

Pematp TekcTOBBIE 3a/1auu aNreOpandeckuM CliocoOOM C MOMOILBIO
COCTaBJIEHHs YPAaBHEHHs WJIM CHUCTEMBl JBYX YPaBHEHHH C IBYyMS

MNEpEMCHHBIMHA

24

IIpoBoauTe mpoCTEHINIME HCCIECAOBAHUS YPAaBHEHUM M CUCTEM
ypaBHEHUH, B TOM 4HCIE C NpPUMEHEHHEM rpaduyeckux
IpeACTaBIeHUN (HalpUMep, yCTaHABIMBAaTh, UMEET JIM ypaBHEHUE

WM CHCTEMa YPaBHEHUH pelleHus], €CIIM UMEET, TO CKOJIbKO)

2.5

Pemrate  smHeWMHBIE HCPAaBCHCTBA, KBaApaTHBIC HECPABCHCTBA,
n300paXkaTh pEIICHHE HEPAaBEHCTB Ha YHWCIOBOM  MPSAMOM,

3aIMUCbIBATh PCIICHUEC C MIOMOIIBIO CMMBOJIOB

2.6

Pemath cucTeMBbl JHHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKIIIOYAOMKE KBAaApPaTHOC HEPABCHCTBO, 1/1306pa>1<aTL peuieHue
CUCTCMbI HCPABCHCTB Ha YHCIJIOBOM Hp?[MOfI, 34l CBIBATH PCIICHUC C

IIOMOIIIBbO CUMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIPpHU PCHICHHUH PA3JIMYHbIX 3a1a4

DOyHKIUH

3.1

Pacrio3HaBath ~ (yHKIIMM  M3y4eHHbIX BHJOB. [loKa3bIBaTh
CXEMAaTUYECKH pACIIOJIOKCHUE Ha KOOPAMHATHON IUIOCKOCTH
rpadgukoB QyHKui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3Ha4eHUH K03()()UIIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKINN
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3.2

[Toka3piBaTh CXEMAaTUYECKH PACIOJIOKEHHE Ha KOOPIMHATHOMN
IJIOCKOCTH TpadukoB QPyHKIUK Buaa y = VX, y = [X| B ONHCHIBATH

cBoMcTBa (DYHKIIMI

33

Ctpouts U u300pakaTb CXEMAaTHYECKH TpapUKU KBaIPATUIHBIX
(GYHKIMIA, OMHMCHIBATH CBOWCTBA KBAJAPATHYHBIX (DYHKIHUNA TO HX

rpadukam

34

Pacno3naBaTh KBaJpaTHUHYIO (YHKIUIO 1O (OpMYIe, IPUBOAUTD
IpUMepbl KBaJpaTUYHBIX (YHKIMH W3 peasbHOM KU3HU, PU3UKH,

reoMeTpuHn

ApudmeTrueckas U TeoMeTpudecKasi Iporpeccuu

4.1

Pacnio3HaBaTh apuMETHUECKYI0 U T€OMETPUUYECKYIO MPOrpeccuu

IIPpH pa3HbIX crrocobax 3aJaHusg

4.2

BbINOMHATE BBIUUCIICHUSI C MCIOJIb30BaHUEM (OPMYN A-TO YiieHa
apru(PMETHIECKON B TEOMETPUIECKOM MPOrpeccuii, CyMMBI TIEPBBIX N

YJICHOB

43

I/1306pa>1<aTL YJICHBI IoCJICA0BAaTCIIbHOCTHU TOYKaMH Ha

KOOPJIMHATHOM MJIOCKOCTH

4.4

Pematsn 3aJa4yM, CBA3aHHBIC C YHCJIOBBIMHU ITOCICAOBATCIBHOCTAMU,
B TOM 4YHCJIC 3aaadyu M3 pCaHBHOﬁ KHU3HU (C HUCITIOJIb30BAHUECM

KaJbKYJIATOPa, HUPPOBBIX TEXHOJIOTUIA)
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IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Koa IIpoBepsieMbIii 3JIEMEHT COACPKAHUS
1 Yucna 1 BEIUMCICHUS
JlpoOu OOBIKHOBEHHBIE M JECSATUYHBIC, MEPEXO0A OT OXHOW (HOpMBI 3amucH
1.1 apobeil k napyroil. IloHsATHe palMOHAIBHOTO 4YHCIA, 3aIKCh, CPaBHEHME,
YIOPSIIOYMBAaHUE PALIMOHATIBHBIX YU CEIl
ApudmeTrnueckue NeHCTBUS ¢ pallMOHAJIbHBIMU uMciaMu. Pernienue 3anay u3
1.2
peasibHOM NMPaKTUKU Ha YacTH, Ha ApodU
CreneHb ¢ HaTypajbHBIM IIOKa3aTelIeM: OIpeneieHue, IMpeodpa3oBaHue
1.3
BBIPAXKEHUI HA OCHOBE OIPEJIEICHHUS], 3aIIUCh OOJBIINX YHUCET
[TporeHThl, 3aMUCh MPOLIEHTOB B BHUJIE IPOOH U IpoOU B BHJE MPOLEHTOB. Tpu
1.4
OCHOBHBI€ 33J]a4M Ha MPOIEHTHI, peIIeHNE 3a]]a4 U3 PEabHOM MPaKTUKH
[IpumMeHeHue TpPU3HAKOB  JIETUMOCTH, pa3jioKeHHe Ha  MHOXHUTEIH
1.5
HaTypaJIbHBIX YU CET
PeanbHble  3aBHCHMMOCTM, B TOM 4Hcle T@psMas W oOpaTHas
1.6
PO OPLIOHATIBHOCTH
2 Anredpanyeckue BbIpaXeHUs
IlepemeHHBIE, YNCIIOBOE 3HAYEHHME BBIPAXKEHHUS C NEPEMEHHOH. JlomycTumble
2.1
3Ha4Y€HMs IEPEMEHHBIX
[IpencraBineHre 3aBUCUMOCTH MEXKJY BEIMYMHAMU B BHAE (OpMYIIbL.
2.2
Boeruucnenus mo popmynam
2.3 [IpeoOpazoBanue OyKBEHHBIX BbIPaXK€HUH, TOKECTBEHHO PaBHbIE BHIPAXKEHUS
24 CBOIICTBA CTENEHU C HATypaJbHBIM MTOKA3aTEIIEM
OpnHounensl 1 MHorouseHbsl. CteneHb MHorousieHa. ClokeHHe, BbIUUTAHUE,
2.5
YMHOXEHHE MHOT O4JICHOB
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Yy @opMyIbl COKPAIEHHOIO YMHOMKEHUS: KBaJpaT CYMMBI M KBaJApaT Pa3HOCTH.
dopmyJsia pa3HOCTH KBaApaTOB. Pa3i0keHHEe MHOIOYJIEHOB HA MHOKH TEIN
3 YpaBHeHUs
VYpaBHEHUE, KOPEHb YypaBHEHHUS, IIpaBWia IpeoOpa3oBaHUs YpaBHEHUS,
3.1
PaBHOCHJIBHOCTh YPaBHEHUI
JInHeliHOEe ypaBHEHHME C OJHOM IEPEMEHHOH, YMCIO KOPHEM JIMHEHHOIo
3.2
YpaBHEHMS, PEILIEHUE JTUHEHHBIX YpaBHEHUI
CocraBiieHne ypaBHEHHH 10 YCJIOBHIO 3aJaud. PelleHue TEKCTOBBIX 3a7ad C
33
IIOMOUIBIO YpaBHEHU
34 JluneliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JIMHEHUHBIX YPaBHEHUH ¢ IByMsI IEpeMEHHbIMU. Pemmenne cucreM
35 ypaBHEHUH crlocoOoM mojcTaHOBKH. [IpuMepsl pemieHus TEKCTOBBIX 3ajad C
MOMOIIIbIO CUCTEM yPaBHEHUM
4 Koopaunate! u rpaduku. OyHKImumu
4.1 Koopaunarta Touku Ha npsiMoit
UYucioBble MpOMEXKYTKH. PaccrosHue Mexay AByMs TOYKaMU KOOPAWHATHON
4.2
MIPSAMOU
[TpsimoyronbHas cuctemMa kKoopauHat, ocu Ox u Oy. Abcumcca M opauHaTa
4.3
TOYKHM Ha KOOPAMHATHOU INIOCKOCTH
ITpumepsl rpadukoB, 3agaHHbIX (Gopmyiamu. UTeHue rpauKoB peasbHBIX
4.4
3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. ['paduk pynkuun. CBoiicTBa GyHKIMMA
4.6 Jluneitnas Gynkuus, e€ rpaduk. ['paduk Gyakumum y = [X|
4.7 I'padmueckoe perieHre TUHEHHBIX YPABHCHUH M CHCTEM JTMHEHHBIX YpPaBHCHHU I
8 KUIIACC
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Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

1 Yucna v BEIYMCIEHUS
. KBagpatneiii kopenp u3 uwucna. lloHatne 00 UppalMOHATBLHOM YHCIIE.
' JlecsTHaHBIC TPUOJIMIKEHUS UPPAIIMOHAIBHBIX YUCET
CBoiicTBa apu(MeTHUECKHX KBAJAPATHBIX KOPHEHM W WX TNPUMEHEHUE K
1.2 npeoO0pa30BaHUIO YHMCIIOBBIX BBIPAKEHUU M BBHIYMCICHUAM. JlefCTBUTENbHBIC
qucna
1.3 Crenenb ¢ LebIM IIOKa3aTeneM U e€ cpoiictBa. CTaHAapTHas 3alKCh YUCIa
2 Anredpandeckue BblpakeHUs
2.1 KBaapatHblil TpEXUiieH, pa3aokKeHrne KBaAPaTHOIO TPEXUIEHA HA MHOXKHUTEIN
2.2 Anrebpandeckas Apoob. OCHOBHOE CBOWCTBO alreOpandeckon Apoou
2.3 CrnoxeHnue, BBIMUTAaHUE, YMHOXKEHHUE, JIeJIEHUE alreOpandaecKux Ipooei
24 PanmronansHbIe BRIpaXKEHUS M KX TTPe00Opa3oBaHKe
3 VYpaBHEHUS U HEPABEHCTBA
- KBanpatHoe ypaBHeHue, popMyJiia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
. Buera
3.2 Pemenune ypaBHeHHUI, CBOASAIIMXCS K JIMHEMHBIM U KBaJpaTHbBIM
33 [Ipocreiimme 1poOHO-pallnOHAIBHBIE YPAaBHEHUS
I'padmaeckas wHTEpHIpeTayisl ypaBHEHUH C BYyMsSI TEPEMEHHBIMU U CHCTEM
34 JUHEMHBIX YpaBHEHUH ¢ AByMs mepeMeHHbIMU. [IpuMmepsl pemieHus cucrem
HEJIMHEMHBIX YPAaBHEHUU C ABYMS I€pEMEHHBIMU
3.5 Pemenue TekcToBBIX 3a/1a4 anredpandeckuM crocoooM
3.6 UuciioBble HEPABEHCTBA U UX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HON epeMEeHHON
3.8 PaBHOCHIIEHOCTH HEPAaBEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OJTHOW MTEPEMEHH O
3.10 CucreMsl TMHEHHBIX HEPABEHCTB € OJTHOM MEPEMEHHOU
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4 OyHKIIUU
[Tonsitne pynkumuu. O6IacTh ONMpEAEICHUS © MHOXKECTBO 3HAUCHUN (PYHKITUH.
4.1
Crioco6s1 3aaHus QYHKIMMA
4.2 I'paduk dpynkimu. UreHne cBOMCTB GYHKIUH 1O €€ rpaduky
43 [Tpumeps! rpadukoB GyHKINH, OTpa’KaIOLINX PeasIbHbIE TPOLECCHI
OYHKIMY, ONHCHIBAIOUIME TPIMYI0 U OOpaTHYIO IMPONOPLHOHATIbHBIE
4.4
3aBUCUMOCTH, UX TpaduKu
4.5 OyHKIMH Y =x?, y = X7
4.6 Oyukuu y = [x, y = |x|
4.7 I'papnueckoe pemieHne ypaBHEHUH U CUCTEM YPaBHEHUH
9 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYMCIEHUS
PannonanbHbple 4Yncna, WppalnvoHalbHbIE YHCIA, KOHEYHbIE M OECKOHEYHbIE
1.1
JIECSITUYHBIC IPOOH
MHOXECTBO  NEHCTBUTEIBHBIX  YHCEN, JEWCTBHTENbHBIC YHCIA  Kak
OecKOHEUHbIE JlecATUYHbIE JApoOu. B3anMHO OAHO3HAYHOE COOTBETCTBUE
1.2
MEXIY MHOXXECTBOM JICHCTBUTEIIbHBIX YHUCEN W KOOPAMHATHOM MPSAMOM.
CpaBHeHUE JEHCTBUTENBHBIX YUCET
1.3 Apubdmernueckne TeUCTBHS C €W CTBUTEIBHBIMU YK CIIAMA
W3mepenus, npulamkenus, oueHku. Pazmepsl 00 b€KTOB OKPYKAIOILEro MU A,
JUINTENBHOCTD NPOLIECCOB B OKpyskaromeM mupe. [IpnbimxéHHoe 3HaueHUe
1.4
BEIIMYUHBI, TOYHOCTh NpubmnKkenus. Okpyrienue uncen. [Ipukuaka u oneHka
pPe3yJIbTaTOB BHIYUCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OAHON EPEMEHHOU
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2.2

JluneitHoe ypaBHeHUE. PenieHne ypaBHEHUM, CBOJISIIIUXCA K IMHENHBIM

2.3 KBanpatHoe ypaBHenue. Penienue ypaBHeHUM, CBOASAIIUXCS K KBAJIPATHBIM

)4 bukBanpaTtHoe ypaBHeHue. I[Ipumepsl peleHHs YpaBHEHUH TpeTbed U
. YeTBEPTOM CTEIIEHEN Pa3JI0KEHUEM Ha MHOXKUTEIN

2.5 Pemenne qpoOHO-palliOHATBHBIX YpaBHEHHH

2.6 Cucrembl ypaBHEHUI

2.7 VYpaBHeHUE ¢ BYMs IEPEMEHHBIMH U €ro rpadpuk

2.8 Pemenue cucrem AByX JTMHEHMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU

» Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a APyroe —
. BTOPOH CTENEHU

2.10 I'padmueckas uHTEpHpETALIUS CUCTEMbI YPABHEHUH C IBYMSI 1EPEMEHHBIMU

2.11 Pemenune TekcTOBBIX 3a/1a4 anre0pandecKuM CrocoOoM

2.12 YucnoBbie HEPAaBEHCTBA U UX CBOMCTBA

2.13 Peuienue muHEHHBIX HEPABEHCTB C OJIHOM MEepeMEHHON

2.14 Pemenne cucreM JIMHENHBIX HEPABEHCTB C OAHOM MEPEMEHHOM

2.15 KBaapaTHbie HepaBeHCTBA

516 ['paduueckast uHTEpHIpeTaysi HEPaBEHCTB U CHCTEM HEPAaBEHCTB C JBYyMs
. nepeMeHHbIMU
3 DOyHKINHU

- KBanpatnunas ¢ynkuus, e€ rpaguxk u cpoiictBa. Ilapabona, koopauHaThI
' BEPILMHBI TapaboJIbl, OCb CHMMETPUHU MapadoJIbl

3.2 I'paduxu bynkumii y=kx, y=kx+b u ux cBoricTBa

33 I'paduxu bynkumit y=k/x, y = x° u ux cBoricTBa

34 I'paduku dpyHkumii , u uX cBoiicTBa
4 UucioBble NOCIEN0BATENbHOCTH

il Omnpenenenune U cnocoObl 3a/1aHNs YU CIIOBBIX MTOCIEI0BATEIbHOCTEH. 3a1aHne

MOCJIEIOBATEIPHOCTH PEKYPPEHTHOH (hOopMyJToit 1 popMyInoi n-ro dieHa
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ApudmeTtnueckass nporpeccus. DopMmMynbl n-TO UleHa apUPMETHUECKOH

4.2

IIPOIPECCHH, CYMMBI IIEPBBIX /1 YIECHOB

TI'eomerpuueckas mnporpeccus. DOpMylbl n-TO 4YJEHA T€OMETPUUYECKOU
43

IIPOIPECCUH, CYMMBI NIEPBBIX /1 YIECHOB

N3o00paxenne YiaeHOB apuPMETHYECKOW M TEOMETPUYECKOH mporpeccuit
4.4

TOYKAMH Ha KOOPIMHATHOM IJIOCKOCTH. JINHEIHBIN U 3KCIIOHEHITUAIBHBIA POCT
4.5 CnoxHbI€ IPOLIEHTHI
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ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM

OCBOEHHMA OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon
NMpoBEPSIEMOT0

TpedoBaHus

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMbl 0CHOBHOI'O

o0uiero oopazoBanust Ha ocHoBe ®I'OC

YMeHue onepupoBaTh HNOHATUSMU: MHOKECTBO, MOJMHOXKECTBO,
OTepaluy HaJl MHOKECTBAMU; YMEHHE ONEPUPOBATH MOHITUIMU:
rpad, cBSI3HBIN rpad, 1epeBo, UK, IPUMEHATh UX MPH PEIICHUH
3aJla4; YMEHHE UCIOJb30BaTh TIpapUuecKoe MpEeACTaBICHUE
MHO’KECTB ISl OMCAHMSI PEAJIbHBIX MPOLECCOB U SBJIEHUH, MPU

pellIeHu  3a4a4 U3 APYTruX y4eOHbIX MTPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: ONpEAECICHUE, aKCHOMa,
TeOpeEMa, JOKa3aTeIbCTBO, YMEHUE pacClO3HaBaTb HMCTUHHBIE U
JIO)KHBIE BBICKA3bIBAHUS, IIPUBOJNUTH IIPUMEPBI U KOHTPIIPUMEPHI,

CTpOUTH BBICKA3bIBAHWA U OTPULIAHHUA BBICKa3bIBaHUH

YMeHue onepupoBaTs NOHATUAMU: HATYPAIBHOE YU CJIIO0, IPOCTOE U
COCTaBHOE YHCJIO, JEJIMMOCTh HATypPAJIbHBIX YMCEN, MPU3HAKU
JeTMMOCTH, I[eJI0€ YHCII0, MOAYJIb YHciia, OOBIKHOBEHHAs APOOb U
JecaTu4Hasi ApoOb, CTAaHAAPTHBIA BMJ 4YHCJA, PALMOHAIBHOE
YHCII0, UPPALMOHAILHOE YHUCIO, apu(pPMETHYECKHI KBaJpaTHBIN
KOPEHb; YMEHUE BBIIOIHATL ACHCTBUSA C YUCIAMHU, CPABHUBATh U
yHOpAAOYMBATh YKCIIA, MPEACTABIATh YKCIA HAa KOOPAWHATHOU
IPSIMOM, OKPYTJIATh YMCIIA; YMEHUE AEJIaTh IMPUKUIKY U OLIEHKY

pe3yJibTaTa BHIYUCICHUN
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YMeHue onepupoBaTh NOHITHSIMU: CTETICHB C IIEJIBIM ITOKa3aTeleM,
apupMeTHIECKUN KBaJIpaTHBIN KOpPEHB, MHOT OUJIEH,
anreOpandeckast IpoOb, TOXKIAECTBO; 3HAKOMCTBO C KOpHEM
HaTypajJbHON CTEmeHW OOJIbIle EAMHUIBI, YMEHHUE BBIMOJIHATH
pacuérel Mo QopMmyiaMm, TpeoOpa3oBaHMs 1EIBIX, IPOOHO-
palMOHAJIBHBIX  BBIPAXXEHUM W BBIPAXKEHUW C  KOPHSIMHU,
pa3lioKEeHHEe MHOTOWIeHa Ha MHOXHTEIM, B TOM 4YHUCIE C
UCIOJIb30BaHUEM (OPMYJT pa3HOCTH KBAJIPATOB M KBAJpaTa CyMMBI

U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMH: 4YHCIOBOE pPaBEHCTBO,
YpPaBHEHHE C OJHOM II€PEMEHHOH, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOH; yMEHHE pelaTh JHHEHHbIE U
KBaJIpaTHbIE YpaBHEHHUS, APOOHO-pAllMOHANBHBIE YPaBHEHHS C
OJIHOM TIEPEMEHHOW, CHUCTEMBbl JABYX JIMHEHHBIX YpPaBHEHHU,
JUHEWHbIE HEpaBEHCTBA M MX CHUCTEMbI, KBaJpaTHbIE U JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OAHOW MEPEMEHHOH, B TOM YHUCIIE
P pELICHUH 3a/1a4 U3 APYTUX IPEIMETOB U MPAKTUYECKUX 3a/1a4;
YMEHHUE UCIO0JIb30BaTh KOOPAMHATHYIO IPAMYIO U KOOPAMHATHYIO
IJIOCKOCTD /7151 U300pakeHUsl pellIeHU ypaBHEHUN, HEPaBEHCTB U

CUCTEM

YMeHue onepupoBaTh MOHATUSIMHU: (YHKIUS, rpapuk QyHKIUH,
HYJ M (QYHKIWU, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pAcCTaHus, YOBIBAaHUS, HAHOOJbIIEe U HauMEHbIIEE 3HAUCHHS
GyHKIMM;  yMEHHE  ONEepHpOBATh  MOHATHAMHU:  IpsMas
MPONOPIMOHATIBHOCTh,  JHHEWHas  (QYHKOMs, KBaJIpaTUdHas
(byHKIUs, 00paTHas MPOMOPIYOHAIBHOCTD, ITapadoia, TUIepooIa;
YMEHHE CTPOUTH rpaduku (QyHKUUMN, UCIIONIb30BaTh rpaduKu s
OTIPEIENeHUs CBOWCTB MPOIECCOB U 3aBUCHMOCTEH, ISl PEIICHUS
3a/a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U peabHON )KU3HU; YMEHHE

BBIpaXaTh (GopMyJIamMH 3aBUCHIMOCTU MEXKY BETUIMHAMHU
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YMeHne  onepupoBaTh  MOHATHSMH:  IOCIENOBATEIbHOCTD,
apudMerndeckass M TEOMETpPHYECKas MPOTPECCHH; YMEHHE
UCIONB30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH, (POPMYIIBI CYMMBI
1 0011IeT 0 YJIeHA P PEIICHUH 3a]/1a4, B TOM YHCIIC 3a/1a4 U3 APYTUX

y4eOHBIX TPEMETOB U PeasIbHOMN )KU3HU

YMeHue pemath 3aJJa4y pa3HbIX TUIIOB (B TOM YHCJIe Ha IPOIIEHTHI,
70U M 4YacTu, ABWXKEHHE, paboTy, LleHy TOBAPOB M CTOUMOCTD
MOKYIIOK M YCIYr, HaJOrW, 3aJaud U3 oO0JaCTH YNpaBIEHUS
JUYHBIMH W CEeMEHHBIMH (pUHAHCAaMHU); YMEHHE COCTaBISThH
BBIDAKEHUSA, YPaBHEHHUS, HEPABEHCTBA U CHCTEMBI I10 YCIOBHIO
3ala4d, HCCIEN0BAaTh IIOJYy4YEHHOE pEUIeHWE U  OLIEHHUBAaTh

IIPaBA0N0A00HOCTb OJIyYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATUAMHU: (uUrypa, TOUYKa, OTPE30K,
npsimMasi, JIyd, JIOMaHas, yroj, MHOTI'OYI'OJIbHHUK, TPEYIOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKHU,
IPSMOYTOJIbHBIA TPEYrOJbHUK, MEAHaHa, OMCCeKTpuca U BbICOTA
TPEYroJibHUKa, YEThIPEXYrOJIbHUK, MapajuielorpaMM, pomo,
NPSIMOYI'OJIbHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMu;
yYMEHHUE PeIIaTh 3a1a4M, B TOM YKCIIE U3 IIOBCEAHEBHON KU3HU, HA
HaxOXJEHUE TEOMETPUYECKMX BEIMYUH C TMPUMEHEHHEM

M3YYEHHBIX CBOUCTB (pUTYp U PaKTOB

10

YMeHue onepupoBaTh NOHATHUAMU: PAaBEHCTBO (DUTYp, paBEHCTBO
TPEYrOJbHUKOB,  NApajlJIebHOCTh M IEPHEHIUKYJIIPHOCTh
HOPSMBIX, Yroid MEXKAY MpsMbIMH, MEPIEHIUKYJSP, HAKIOHHAs,
IpoeK1Hus, nogodue GUryp, nogo0HbIe TPEYTONbHUKH, CHMMETPHS
OTHOCHUTEIBHO TOUYKHU U IPSIMOI; yMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojobue  ¢uryp, NapajjielbHOCTb U

MEPIEHAUKYIJSIPHOCT PAMBIX B OKPYKAIOILEM MUpE
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11

YMeHue onepupoBarh IOHATHAMM: JJIMHA, PACCTOSHUE, YIOJl
(BenMuMHA yriia, CUHYC U KOCHUHYC yTJla TPEYTIOJIbHUKA), IJIOIIA/1b;
yMEHUE OLIEHUBAaTh pa3Mepbl MPEIMETOB U OOBEKTOB B
OKpY’KaloIlleM MHUPE; YMEHHUE NPUMEHATh GOPMYJIbl IEPUMETPA U
IJIOIAA MHOTOYI'OJIBHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAJIN
Kpyra, oObemMa MpsSMOYTOJbHOTO MapauleieuIesa; yMEHHe
MPUMEHATh IPU3HAKA PABEHCTBA TPEYI'OJbHHUKOB, TEOPEMY O
CyMMe yTJIOB TPEYroJIbHUKA, TeopeMy [Tucaropa,
TPUTOHOMETPUYECKHE COOTHOLICHUS JJIsl BBIYMCICHHS JJIMH,

pacCTOosHUM, IIIOIAAEH

12

YMmeHue wuzo0paxkaTh IUIOCKHE GUIYpHl M HMX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UI'YpPBl OT PYKH, C IOMOILBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OIIKMCAHUTIO

13

YMeHue omnepupoBaTh MOHATHSAMHU: TPSIMOYTOJIbHAsI CHCTEMa
KOOp/MHAT; KOOPAMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha YHUCIO, CKAaJsIPHOE IPOM3BEICHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHI M KOOPAWHATHI JJIS
MPEICTaBICHUS JAHHBIX U PELISHHs 3a/1a4, B TOM YU CIIE U3 APYTHUX

y4eOHBIX MPEAMETOB U pealbHON KU3HH

14

YMeHue omnepupoBaTh MOHATUSMHU: CTOJIOMKOBBIE M KPYrOBbIE
aMarpaMMbl, TaONMMIBI, CcpeaHee apupMeTHdYecKoe, MenuaHa,
HauOosbIllee U HaMMEHbIIee 3HaYeHMsI, pa3MaX YHUCIOBOro Habopa;
yMEHHE W3BJIEKaTb, HHTEPIPETUPOBATL U IPeoOpa3OBHIBATH
nH(pOpMaIUIO, MPEACTABICHHYI0 B TaOJUIaX U Ha AMarpaMmax,
OTPaKAIOIYI0 CBOICTBA U XapaKTEPUCTUKU PeaIbHBIX MPOLECCOB
U SBJEHUIl; yMeHHE pacro3HaBaTh W3MEHUYMBHIC BEJIMYMHBI B

OKpY’KaloIleM MHpe
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YMeHue onepupoBaTh MOHATUAMU: CIIy4YalHbINA ONBIT (CIIydaiHbIN
AKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HMCXOJN)
CIIy4aifHOT'O OIBITa, CIy4aiiHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAHUTh BEPOSATHOCTH CIIYYailHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMU; YMEHHUE PelIaTh
3aJla4l METOZOM OPraHW30BaHHOTO Iepedopa U C UCIOIb30BaHUEM
MpaBujia YMHOXKEHUS, YMEHUE OI[EHUBATH BEPOSITHOCTH PEasIbHBIX
COOBITUM U SIBJIICHUM, TOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX
1 MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHUPE M B KHU3HU;
3HaKOMCTBO C TMOHSTHEM HE3aBHCHUMBIX COOBITHIi; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €ro POJIBbIO B MAaCCOBBIX SBJICHHUAX

16

YMenue BIOMpaTh MOAXOASIINN N3YdEHHBINM METOM IJI PEIICHUS
3a71a4¥, TPUBOAUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN
B TIpUPOJIE M IKWU3HHU, paACIO3HABATh MPOSBJIECHUE 3aKOHOB
MaTeMAaTUKH B MCKYCCTBE, ONKCHIBATH OT/IEJIbHBIEC BBIAAIOIIUECS
pe3yJIbTaThl, TOJYYEHHbIE B XOA€ pa3BUTHUSA MATEMATHKU Kak
HAayKH, MPUBOAUTH MPUMEPHl MAaTEMATUYECKUX OTKPBITUH U HUX

aBTOPOB B OTE€YECTBEHHOM U BCEMUPHOM UCTOPUU
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IHEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA OI'2 11O

MATEMATHKE
Koa IIpoBepsieMblIii 3JIEMEHT COACPKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Harypanbablie u nenbie uncia. [Ipu3Haky 1eIMMOCTH LENbIX YHCEN
OOBIKHOBEHHBIC W  JICCATHYHBIC JAPOOM, TMPOIEHTHI, OECKOHECYHBIC
1.2
MEePUOUYECKUE TPOOH
PanmonanbHble unciaa. ApuQMETHYECKHE OINepalud C paluoOHaJbHBIMU
1.3
YHUCIIAMU
JleiicTBUTeNbHBIC Yncaa. ApupMeTHUYECKHE ONEpaluy C AeWCTBUTEIbHBIMU
1.4
YUCIaMu
[Tpubnu>kE€HHBIE BBIYMCIICHUS, MpaBUia OKPYTJEHUS, MPUKUIKA M OLIEHKa
1.5
pe3yJibTaTa BIUUCICHUN
2 Anrebpanyeckue BblpakeHUs
2.1 bykBeHHbIe BbIpaskeHUS (BBIPAKEHUS C IEPEMEHHBIMHU)
Crenens ¢ nenbiM nokazareneM. CTeneHb ¢ pallMOHAJIbHBIM MOKA3aTEIEM.
2.2
CBoiicTBa cTEIEHU
2.3 MHorouJsieHb!
2.4 Anrebpandeckast 1poOb
ApudmeTnueckuii  KOpEeHb  HarypajbHOW  crerneHu. JlefictBus ¢
2.5
apu(MeTH4ecKUMH KOPHSIMHU HATYpaJIbHOW CTENEHH
3 VYpaBHEHUs U HEpaBEHCTBA
Lenbie u ApoOHO-panMoOHaNbHBIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
3.1
ypaBHEHHUI
Lensie n 1poOHO-panroHabHbIe HepaBeHCTBA. CHCTEMBbl U COBOKYITHOCTH
3.2
HEPaBEHCTB
3.3 Pelrenne TeKCTOBBIX 3a1a4
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YucnoBble OCIEeN0BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOEI 3aaHUs IOCIEA0BATEILHOCTEH
49 ApudmeTnueckass W TreoMeTpuueckas mnporpeccuu. Dopmyna CIOXKHBIX
' IIPOLIEHTOB
5 OyHKUNN
@ynaknus, cnocoObl 3amanus  QyHkmuu. ['paduk  ysxoum. Ob6macth
OmpenereHuss M MHOXECTBO 3HaueHWd ¢ynkuuu. Hymm QyHkium.
5.1. [TpomexxyTku 3HaKOmocTosHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIIHH.
MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. HanOounbiiee 1 HauMeHbl11ee 3HaueHue
(YHKIMH HA TPOMEXYTKE
6 KoopauHate! Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 I'eomerpuyeckre GUTypbl U UX CBOHCTBA
7.2 TpeyronpHuk
7.3 MHOroyronsHuKu
7.4 OKpy>XHOCTB U KpyT
7.5 N3mepeHne reoMeTpuyecKux BeTUINH
7.6 BekTopsl Ha IITOCKOCTH
8 BeposiTHOCTD 1 cTaTHCTHKA
8.1 OnucarenbHas CTATUCTHKA
8.2 BeposTHOCTB
8.3 Kom6unaropuka
8.4 MHuoxecTBa
8.5 I'padmr
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

Anrebpa, 7 xmacc/ Makapeue FO.H. u np., Akmumonepnoe
«ITpocBenienune»
Anrebpa, 8 xmacc/ MakapeueB FO.H. u np., AkmumonepHoe
«IIpocBenienue»
Anrebpa, 9 xmacc/ Makapeues FO.H. u np., AxkuumoHepHOe

((HpOCBeI]_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
Anrebpa, 7 xmacc/ MakapeueB FO.H. m np., AkiumoHepHoe
«IIpocsemenue»
Anrebpa, 8 xmacc/ MaxkaperueB FO.H. u np., Axumonepuoe
«IIpocBelieHue»
Anrebpa, 9 kmacc/ MakapeueB FO.H. m np., AkiumoHepHoe
«IIpocBeuienue»

VMK no marematuke 11 7-9 Kiaccos

o01ecTso

o01IecTso

001IecTBO

o01IecTBo

0011IeCTBO

001IecTBO

«3naTeabpcTBO

«W3naTeancTBO

«W31aTeabCcTBO

«M31aTeabCcTBO

«3natenbpcTBO

«M3maTeabCcTBO

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Enunas xonnexmus [TOP

bubmuoreka [IOK
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