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HOACHUTEJBbHASA 3AIINCKA

Opranmzarusi TpenojaBanus ydeOHOro mnpeamera «Marematnka» Ha
YPOBHSIX OCHOBHOI'O OOIIEro M cpeaHero ooémiero ooOpazoBanust B 2025/2026
y4eOHOM TOJly OCYILIECTBIIIETCSI B COOTBETCTBUU CO CJIEIYIOUIMMH HOPMATHUBHO-
MIPABOBBIMU aKTAMM:

— denepanpHbiii 3aK0H OT 29 aexadps 2012 r. Ne 273-03 «O6 obpazoBannm
B Poccutickon ®denepanumny;

— @enepanbHblii 3ak0H oT 19 nmekabps 2023 © No 618-d3 «O BHeceHuu
n3MeHeHnit B @enepanbHblil 3akoH «O0 oOpazoBanuu B Poccutickoit deaepariuny;
— @epaepalibHBI  TOCYIApCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO
obmrero odpaszoBanus (yTB. mpukazoM Munmnpocsemnieaus Poccun ot 31 mas 2021
r. Ne 287) (manee — ®I'OC O00);

— @enepanbHass oOpa3zoBarenbHas IporpaMmMa OCHOBHOTO  OOIIEro
oOpazoBaHus (yTB. mpukazoM Munnpocsemenuss Poccun ot 18 mas 2023 r. Neo
370) (manee — ®OIT OO0);

— npuka3 Munnpocsemenuss Poccun ot 18 wmrons 2024 r. Ne 499 «O6
yTBEPKJIEHUU (heIepalIbHOTO TIEPEUHsI AJICKTPOHHBIX 00pa30BaTeNIbHBIX PECYPCOB,
JOMYIIEHHBIX K MCHOJb30BAHUIO MIPU PEAU3ALNNA UMEIOIINUX 2 FOCYIapCTBEHHYIO
aKKpeAUTAIlMI0 00pa30oBaTeNIbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
00111eT0, CpeTHETO O0IIEro 00pa30BaHUS»;

— npuka3 Munnpocsemenus Poccuu ot 09 oktsa0ps 2024 r. Ne 704 «O
BHECEHMM W3MEHEHH B HEKOTOpbIE MpUKa3bl MUHHCTEpCTBA MPOCBEMICHUS
Poccuiickoit  ®epepanuu, Kacarouguecss — (eaepalbHBIX  00pa30BaTEIbHBIX
MporpaMM HavdaJIbHOTO 00111ero 00pa3oBaHusi, OCHOBHOT'O OOIIero oOpa3oBaHus 1
CpeaHero oo011ero 0opa3oBaHuUs;

— pacnopspkenue IIpaButenbctBa Poccuiickoit @enepanmu ot 19 HOsI0ps
2024 1. Ne3333-p «OO0 yTBEepKACHUU KOMIUICKCHOTO IIJIaHA MEPONPHUITHH IO
MOBBIIIIEHUIO Ka4eCTBa MATEMaTUYECKOTO M €CTECTBEHHO-HAYyYHOTO 00pa30oBaHUS
Ha niepuoa 10 2030 rogax;

— npuka3z Munnpocsemenuss Poccun ot 12 despans 2025 r. Ne 93 «O
BHECEHWHM W3MEHEeHMss B moamyHkT 18.3.1 mnynkra 18.3 denepaipHOoTrO
roCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa CPEIHET0 OOIIero oOpa3oBaHus,
YTBEPKJICHHOTO TpHKa3oM MuHuctepcTBa oOpa3zoBaHusi U Hayku Poccuiickoi
®enepanuu ot 17 masg 2012 r. Ne 413»;

— Konnenmus pa3Butus MaremaTudeckoro oOpaszoBanHus B Poccuiickoit
denepanuu (yTB. pactopsokennem [IpaBurensctBa Poccuiickoit @enepanuu ot 24
nekabps 2013 r. Ne 2506-p).



Anrebpa sABIAETCSs OJHHM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHIUINH, KaK €CTE€CTBEHHO-
HAay4YHOIO, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yuarommxcs
HAy4YHBIX MPEACTABICHUN O MPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aJalTaliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUSI OO0YyYarolMXCs: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHIYKTUBHBIE PacCyKIeHusl, 0000IIeHNEe U KOHKPETHU3al1io, adCTparupoBaHue U
ananoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOATENILHON JCSITENIBHOCTH 00YyYarolmuXxcsi, MO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykrype mnporpammbl ydeOHOro kypca «Amaredpa» naias OCHOBHOIO
oO1ero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
JuHUM: «Hucaa ¥ BeIUKCIEHUSN», «ANTeOpanyecKue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas H3 3TUX CoOJEp)KaTeIbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUM TPEX JIET U3YUEHHUs Kypca, B3aUMOJECUCTBYS €
IpyrMMH €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JOTUYECKH PACCYKJaTh, MUCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3enax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthyeckoro si3pika. CoaepkaTelbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue nuHUM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JalbHENIIEr0 U3yYyeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0YyYaromuxcs
JIOTUYECKOTO MBIIIIEHUS, JOPMUPOBAHUIO YMEHHUS MOJIb30BATHCA aIrOpUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAJIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOpPMHpPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHWE OCBOCHHSI YHCIIOBOM
JIMHUU OTHECEHO K CpeIHeMY 00111eMy 00pa30oBaHUIO.



Copeprkanue AByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO I PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMaTHKHA KaK
S3bIKA JUISI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJICTICH, OMHMCAHHS TPOIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHust anreOpe BXOISAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBbIKAMU
JIeAYKTUBHBIX paccyxaenuid. [Ipeobpa3oBaHne CUMBOIBHBIX (POpM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHHs, CHIOCOOHOCTEHN K MATEMaTHYECKOMY TBOPUECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4JaronIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSI OTTUCAHUS M UCCIICAOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SABJICHUHN B MPUPOIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCS
YMEHUS UCTIOIh30BaTh PA3INYHBIC BRIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HopMupoBaHHe
MPEICTABICHU O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUJIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kjaccax u3ydaercsi y4eOHbIA Kypc
«Anrebpa», KOTOPBIM BKIIOYACT CIACAYIOIMINE OCHOBHBIC pa3eiibl COMCp KaHMS:
«Yucna u BBIUKCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenne yuebHoro kypca «Anredbpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).

C 1enblo0 MOBBIIEHUSI KauyeCcTBa MAaTEMaTHYECKOTO OOpa3oBaHUs U3 YaCTH
bopMUPYEMBIX YYaCTHHUKAMH OOpa30BaTC/IbHBIX OTHOIICHUM aoOaBiseTcs 1 9 K
yueOHOMY MOy o «Anrebpay otBoautcst 408 yacos:

B 7 xjacce — 136 yaca (4 gaca B Hezeno), B 8 kinacce — 136 gaca (4 ydaca B
HeJneno), B 9 kiacce — 136 yaca (4 yaca B Hefienio).

JlomomTHUTENbHBIA Yac 3aHATUNA B HENENI0 MO anredpe SBISETCS Ba’KHBIM
pEelIeHHeM JJisi TOBBIIMICHHUS] KadecTBAa MaTEMaTHYECKOro oOpa3oBaHMs. ITOT
JOTIOJTHUTEBHBIA yYPOK TIO3BOJISET TIIyOXe MpopadoTaTh KIFOYEBBIE TEMBI U
YCTPaHUTb NMPOOEIbl B 3HAHUSIX 00yYarOITUXCSI.

COAEPXAHUE OBYUYEHUA



7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMmbl 3ammcu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  pPALMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMU YKCIIaMU. Pelienne 3amad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJEM: OINpEeNIeHUue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS, 3aUCh 00bIIMX yuce. [IpouenTsl, 3anucey
IPOLIEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7auu Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

[lepeMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKECHUS C MEPEMEHHOU. JlomycTrmble
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAKEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOAOOHBIX CIaracMbiX.

CBoONiCTBa CTENEHU C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApaT pasHocTu. PopMmysa pa3HOCTH KBaApaToB. PaznoxeHune
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBIICHHE YpPaBHEHUH IIO
YCJIOBHIO 3a7jayu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUH.

JIuneiiHOe ypaBHEHHE C JBYMs IEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHECHMM.

DyHKIUU

Koopaunara Touku Ha npssMou. UnciioBble IPOMEXKYTKH. PaccTosinue mexny
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.



[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcmucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOM TI0CKOCTH. [IpuMeps! rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
UYrenue rpadukoB peanbHbiX 3aBucuMmocTeidl. [lonstue ¢ynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = [x|. 'padudeckoe perieHue JIUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KIIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMOHAIBHOM YHCIE.
JlecsaTnaabie TPUOIMKEHUST HpPAITMOHATBHBIX yucen. CBolcTBa apuMEeTHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUUCJIEHUAM. J|eHCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKazaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YKCIIA.

Aare0panvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHHE, JEJICHHE alreOpandeckux ApoOeH.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['paduueckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKUIMHA

[Tonarue Qynkuun. OOnacTh ONPEACTICHUS W MHOXXECTBO 3HAYCHHM
¢dbynkuun. CiocoObl 3a1aHus QyHKIUH.

I'padpux ¢ynkumuu. Yrenue coiicTB ¢yHKkuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOIMINUX PEaTbHBIE MPOIECCHI.



OyHKIMM, ONUCHIBAIOIIKME TMPSMYI0 U OOpaTHYIO MPONOPIHOHATILHBIE
3aBHCHMOCTH, X rpadukn. Pymkmmn y=x2, y=x3, y = x, y=[x|.
['padmyeckoe perieHne ypaBHEHUI U CUCTEM YpaBHEHHIA.

9 KJIACC

Yuciaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JAECATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JIEWCTBUTENIbHBIX YHCEN, apuPMETHYeCKUe JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnmxk€HHOEe 3HAYCHHE BEJIMYMHBI, TOYHOCTh puOImkeHusi. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanparHoe ypaBHeHue. lIpumMepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHune TeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs TIEpEeMEHHBIMH M ero rpaduk. Pemienune cuctem nByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMHU. PellleHre CUCTEM IBYX YpaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoi cteneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMH.

DOyHKIUU

KBaaparnunas ¢ynkuus, e€ rpaduk u cBorctBa. [lapabona, KoOpaMHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/ix, y = x3, y =Vx, y = [x| , u ux
CBONCTBA.



YucoBbIe M0CJIE10BATEIBHOCTH M MPOrPeccuy

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATENBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro djieHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTAThl OCBOCHUS MPOrpamMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peau3alliU €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, TIPOIEAYp TPaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOMI Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajlad, PEUICHUN, pPaCCYXKICHUM, YMEHHUIO BHUJIETH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlME B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEeMaTUYeCKOM HayKu Kak c@epbl 4YeIoBeHYeCKOn
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIaJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
NeATEIIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, perysapHas Qusznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpYXKaloIlel cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUCCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUAX HEOMNPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble 1ornyeckue aeficTBu:
® BBISIBIIATH U XAPAKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs]  TMOHATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(uKalmy, OCHOBAaHUS JUIsl OOOOIIEHUS M CpPAaBHEHMS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;



® BOCIpUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3oBBIBATh  CYXKICHUS:
yTBEpJIUTENbHbIE W OTpULIATEIbHBIC, €IUHUYHBIC, YacTHbIE M 0OIIue,
YCIIOBHBIE;

® BBUIBIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHHUSIX W YTBEPKICHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JenaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTWKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHHUM (MIpsIMbIE U OT
IPOTHUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE O0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APTYMEHTAIMIO, TPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;

e BHIOMpPATH CNOCOO penieHust yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh Haubojee MNOAXOASIUMNA C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbcKue 1eiiCTBUS:

® HCIIOJI30BaTh BONPOCHI KaK MCCIEN0BATEIBCKUI MHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHHE;

® [IPOBOJIUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IIJIAaHY HECJIOKHBII
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYECKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy cOOOi;

® CaMOCTOSITENILHO (POpMyIMpOBaThH 0OOOIIEHUS 1 BBIBOJIBI 10 pPe3yjibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

® [IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE INPOLECCA, A TAKKE BBIJBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

® BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMAIUU, HaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHH 3a4a4u;

® BHIOMpPATH, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

e BbIOMpaTh (GOpMY TMpeACTaBiICHUS HHPOPMALMKU M WILTIOCTPUPOBATH
peliaemMple 3aJauyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIUSIMHU;



OLICHMBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPUSAM, MPEI0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh W (OPMYJIHpPOBATH CYXKIECHUS B COOTBETCTBHUU C
YCIIOBUSIMHU | TICJISIMH OOITICHHUS, SICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOIO
TOYKY 3PCHHsSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XO0J1y pelIeHUs 3a/1a9i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTaT;

B X07I¢ 00CYKJIEHUsI 3a]1aBaTh BOIPOCHI 0 CYIIIECTBY 00CYX IaeMON TEMBbI,
npoOJieMbl, peraeMon 3aa4uu, BhICKa3bIBaTh UJICU, HAIIEJICHHBIC HA TIOUCK
pEIICHMS, COIOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTHUX
YYaCTHUKOB Juajora, OOHapy>KHBaTh pa3jIudyue W CXOACTBO IMO3UIIUH, B
KOPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHUSI,  TPOEKTa,  CaMOCTOATEIBLHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay IIPE3EHTAIlMU U OCOOCHHOCTEH ay/IuTOpHUU;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIYyAIbHOH pabOThl TIPH PEMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXIaTh IPOIIECC U PE3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyHIoBbIX (opmax pabotsl (0OcCyXaeHus, oOMeH
MHEHUSIMHM, MO3TOBBIE INTYPMbI H JPYTH€), BBITOJHATH CBOKO YacTh
pabOThI M KOOPAUHUPOBATH CBOM ICUCTBUS C IPYTUMH YJIeHAMU KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
YacTh), BBIOMpATh CIOCOO pEIIeHUs C y4€TOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3ynbTaTa penieHus MaTeMaTHYeCKON 3a/1auu;



® IPEIBHUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PEILICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWJECHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3YyJIbTATA IEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCJIOBHSM, OOBSICHATh NPUYUHBI JOCTHKEHUS WIH HEJOCTHKEHUS LEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyudenus B 7 KJjacce OOyd4arolUIuiCs MOJYYUT CIEIYIOUTUE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M NHUCbMEHHbIE NPUEMBI, apu(pMeTHUYecKue
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHsI YMCIOBBIX BBIPAXKEHUN, MPUMEHSTh pPa3zHOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoguTh OT 0AHOW (HhOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyIJIsTh YuCa.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYUCIECHHM, OLIEHKY 3HaYEHUN
YUCJIOBBIX BBIPAXXEHUI. BBINOIHATE AEHCTBUSA CO CTENEHAMHM C HaTypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  TPU3HAKKM  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaia.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPRXKEHHUW MPH 3aJaHHBIX 3HAYCHHSIX
NEePEMEHHBIX.

BoimonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.



BBINIONHATE yMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU  CllaraeMbiX,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTs nmpeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3a7a4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHBIMU TIOKa3aTEISIMHU IS
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemars yiMHEMHBIE YpaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHSA IpaBUIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMmy. IIpoBepsATs, sBisIeTCS
JIM YUCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YUCEN, SBIAIOIIMXCS PEIICHHEM JMHEWHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHUS C
JBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YpaBHEHHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJaud, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakaTh Ha KOOPAUMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJIbI, 3AlMCHIBATh YHCIOBBIE IPOMEXYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTH rpapuky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C TOMOUIbIO (PYHKIHMM W3BECTHbIE 3aBUCHUMOCTU MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMAaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.



K xonmy oOyueHus B 8 KJjacce 0Oy4aromuics TMONYYUT CIICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh 1€MCTBUTEIIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[TpumensaTs moOHATHE apU(METHUYECKOTO KBaIPAaTHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHM, UCIIOJIBb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBaJpaTHbIe KOPHU, HCHOIb3Ys
CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npoOeit u creneneit yucna 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpyMEHATP TOHATHE CTENEHHM C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTeIeM.

BBINIONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJIEHAMHU U alreOpandeckKuMH JIpoosiMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIECH HA MHOXKUTEIU.

[TpumeHsTh npeoOpa3oBaHus BEIPAXKEHHM JI pEIIEHUs pa3InYHbIX 33/a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiats NMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IBYMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHWM, B
TOM YHCJIE C TPUMEHEHUEM IrpadUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreOpandyeckoi
MOJENN C IIOMOLIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3ybTarT.

[IpyMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpa@uyuecKyo WUIIOCTPALMI0 MHOXKECTBA PpELIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[Tonnmate ¥ MCHONB30BaTh (HYHKIMOHAIBHBIC MOHITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYECHMs), ONPEIENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.



Ctpouts rpaduKu 3J€MEHTApHBIX QYHKIIUN BUAA:
y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

K koniy oOyudeHus B 9 kjacce o0Oydaromuiics MOMYYUT CIEIYIOUTUE
MIPEIMETHBIE PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAIIBHBIC U UPPAIlMOHATIBHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKUe JEeUCTBUS C palMOHAIBHBIMU YHCIIAMH,
codeTrass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
UppaluoHaIbHBIMU YUCIaMHU.

Haxonute 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTeas MU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUI.

OKpyrJisIiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pPE3yJbTaTa
BBIYMCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiath JNUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, TIPOCTENIITNE APOOHO-pAIIMOHAIIBHBIEC YPABHEHHSI.

Pemiate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaudeckuM CrocoO0OM C  MOMOIUIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIByX YPABHECHUH C JBYMS ITIEPEMEHHBIMM.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paxkaTh
pEILICHUE HEPABEHCTB HA YMCIOBOW NPSMOW, 3alIMCHIBATH PELICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemiate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alUCHIBATh PELIEHHUE C TOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 33]1a4.

DyHKIMHA

Pacno3naBaTh (yHKIMM U3Y4EHHBIX BHJOB. IloKa3pBaThb CXEMaTHYECKU

pachooXeHHe Ha KOOPAMHATHOM MIOCKOCTH TpauKoB (QpyHKuMii Buga: y = KX, Yy
=kx+b,y=kiX,y =ax?+bx +c,y=x3y=1x,y = |x|, B 3aBucuMoctn ot

3HauYeHUN KOA()PHUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.



Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHI 1O MX rpadukam.

Pacnio3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOCTEI0BATEILHOCTH M IIPOrPecCUH

Pacro3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 MPOrpPecCud Npu
pa3HbIX Croco0ax 3aJaHus.

BBINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (OPMYNI n-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKON MPOrpeCCUid, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHbI IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCJIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YHClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).



TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
KouauuyecTBo yacoB DJIeKTPOHHbIE
Ne n/m Haumenosaiue pasie.i0s u rem Bcero KonTpoabnabie  IIpakTu4yeckmne (unpposrie)
NMPOrpaMMBsl P p o0pa3oBaTeJibHBIE
padoTbI padoThI pecype
bubnuoreka LIOK
*
1 Yucaa v BeIMHUCIECHUS. ParimoHanbHEIE YHCIa 32+7 2 https://m.eds00.ru/7f415b90
Bu6nnoreka [JOK
*
2 Koopaumatst  rpaguxu. Qymiim 25+1 ! https://m.edso00.ru/7f415b90
Bu6nnoreka [JOK
*
3 AJITCOPaNTCCKHE BHIPAKCHILA 26+7 2 https://m.eds00.ru/7f415b90
Bu6nmoreka [JOK
*
4 VPABHEHI H HEPABCHCTBA 12+9 . https://m.edso0.ru/7f415b90
bubnuoreka LIOK
*
S Tosropere u 0bobmenme +4 . https://m.edso00.ru/7f415b90
OBIIEE KOJIUYECTBO YACOB 1O NIPOI'PAMME 102+34* 7 0
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8 KJIACC

KosmuecTBO yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3aesioB M TeM NPOTrPaMMbl B KontposbHbie IpakTHYecKue (undposbie)
cero padoThI padoThI o0pasoBaTe/IbHbIE
pecypchbl
1 Adnrebpanyeckue BeIpaxeHus. Anredpandeckas 15+5* 1 Bubmuorexa LHOK
apo0Ob https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
*
2 Uucna u Beruncienus. KBajapatHele KopHU 15+5 1 https://m.eds00.ru/7f417af8
3 Uucna v BeranciaeHus. CTeneHsb ¢ NENbIM 84> 1 bubnuorexa LIOK
THOKa3aTesieM https://m.edsoo.ru/7f417af8
4 VYpaBHeHuUs 1 HepaBeHCTBA. KBagpaTHble 19 +5* 1 bubmmorexa [IOK
ypaBHenusi. KBaspaTHblil Tpex4ieH https://m.edsoo.ru/7f417af8
N Bu6nnoreka [JOK
*
5 YpasueHus u HepaBeHCTBa. CHCTEMBI ypaBHEHHHA 1345 https://m.eds00.ru/7f417af8
bubmuoreka LIOK
*
6 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12+4 1 https://m.eds00.ru/7f417af8
bubmnuoreka LIOK
*
! DyHicuH. OCHOBHbIE HOHATH S+4 https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
*
8 Dymxuun. Hucnossie dyrKim 9+2 . https://m.edsoo.ru/7f417af8
bubmmoreka LIOK
; TosToperme 1 0Gobmenne 6 ! https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB 11O IIPOT'PAMME 102+34* 7 0
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9 KJIACC

Ne KoauuyecTBO 4acoB DJIeKTPOHHbIE
- HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBbI (uudposbie)
n/n Bcero KOHTpﬁOJ]l:HbIe HpaKTﬁnquKne 06pa3oBATETBHbIC
padoThI pa6oThI pecypebi
. bu6nmnoreka [JOK
*
1 Uwucna u Berurcnenus. JleficTBUTeNbHEIE Yncia 9+5 1 https://m.eds00.ru/7f419d08
Bu6nnoreka [JOK
*
2 PyHiuHH 16+7 . https://m.eds00.ru/7f419d08
3 YpaBHEHUS U HEPAaBEHCTBA. Y PaBHEHUS C OTHOU 14+5* 1 bubmmorexa [IOK
HepeMeHHOU https://m.eds00.ru/7f419d08
N bubnuoreka [IOK
*
4 YpaBHeHus u HepaBeHCTBa. CHCTEMBI ypaBHEHUHA 14+7 1 https://m.eds00.ru/7§419d08
bubnuoreka LIOK
*
5 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16+5 2 https://m.eds00.ru/7f419d08
bubmmoreka LIOK
*
6 YucIioBble NOCIEN0BATEIBHOCTH 1545 1 https://m.eds00.ru/7419d08
. bubmmoreka IIOK
7 [ToBTOpeHue, 0000IIeHNE, CUCTEMATHU3AIINS 3HAHUI 18 1 hitps://m.eds00.ru/7§419d08
OBUIEE KOJIMYECTBO YACOB 1O ITPOT'PAMME 102+34* 8 0



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

7 KJIIACC
K
No i/ Tema ypoka O0JIHY€CTBO YaCOB Jlara DyeKTpoHHBbIe HUPPOBHIE
Bcero Kourpoabhsie IlpakTnueckue W3ydeHus o0pasoBaTe/ibHbIE

padoTsI padoThI pecypchbl
bubmmoreka [JOK

1. [ToBTOpEHKE U3YUYECHHOTO MaTepHaia 5-6 KI1accoB 1 https://m.edsoo.ru/7f41feec
bubnmoreka IJOK

2. [ToBTOpEHHE U3YUYECHHOTO MaTepHaia 5-6 Ki1accoB 1 https://m.edsoo.ru/7f41feec
bubmunorexa LIOK

3. IToHsATHE PAMOHAILHOTO YHCIIa 1 https://m.edsoo.ru/7f41feec
Apudmernyeckue ISHCTBYS ¢ PallMOHAIBLHBIMU bubmmoreica LIOK

4. CUCTAMI 1 https://m.edsoo.ru/7f41feec
Apudmernyeckne IeUCTBUS ¢ PAIlMOHAIBHBIMA bubamorexa HOK

5. aMCTAMI 1 https://m.edsoo.ru/7f41feec
Apudmernyeckne IeUCTBUS ¢ PAIIHOHATEHBIMH brbmmorexa LIOK

6. TUCTAMI 1 https://m.edsoo.ru/7f41feec
7 BykBeHHbIE BRIpaKEHUS 1 bubmorexa LIOK

: y P https://m.edsoo.ru/7f41feec
1 bu6mmoreka IJOK

8. BykBeHHbIE BBIpaKEHUS https://m.edsoo.ru/7f41feec
1 bubamnoreka [HOK

9. ByKkBEeHHBIE BBIpaKCHUS https://m.edsoo.ru/7f41feec
[Tepemennsie. /lonmycTuMbIe 3HAYCHUS ! bubamorexa OK

10. P e https://m.edsoo.ru/7f41feec

MIEPEMECHHBIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
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CpaBHeHI/IG, YIHOPpAAOYUBAHUC pAlTMOHATIBHBIX

bubmmoreka [IOK

11. wrcer https://m.edsoo.ru/7f41feec
CpaBHeHue, YIIOPAI0YNBAHH HOHAJIbHBIX bubsmorexa LIOK

12 oo YHOPIOTHIRHITEE PAITHOME https://m.edsoo.ru/7f41feec
qrcen
c butmmoreka [IOK

13 paBHEHNE, YIOPSJOYNBAHNE PAMOHATIBHBIX hitos:/im.edsoo.ru/Ti Lfees
qrcen
Penrenne ocHOBHBIX 337124 Ha POOH, IPOIICHTHI Brbmiorexa LIOK

14. U3 peasbHOil MPaKTUKH https://m.edsoo.ru/7f41feec
Pemenre 0CHOBHBIX 3a/1a4 Ha APOOU, TIPOIICHTHI Bubanorexa LIOK

15. U3 pealbHOM MPaKTUKK https://m.edsoo.ru/7f41feec
Pemenrie 0CHOBHBIX 3a/1a4 Ha ApOOU, TIPOTICHTHI Bubanorexa LIOK

16. 3 peamsHOf TPAKTHKY https://m.edsoo.ru/7f41feec
Pemenne ocHOBHBIX 33/1a4 HA IPOOU, POLICHTHI bubmmorexa [IOK

17 U3 peasbHO MPaKTUKH https://m.edsoo.ru/7f41feec
[pu3HAKK TETMMOCTH, Pa3lIOKEHHS Ha bubsmorexa LIOK

18. MHOKUTEJIN HATYPAIbHBIX YHCEN https://m.edsoo.ru/7f41feec
[pU3HAKHU JAETMMOCTH, Pa3lIOKEHHS Ha brbmmorexa [IOK

19. MHOKHTEJTN HATYPAITbHBIX YHCET https://m.edsoo.ru/7f41feec
[Tpeobpa3oBanne OYKBEHHBIX BBIPAXKECHUMH, BuGmorexa LIOK

20. PacKpbhITHE CKOOOK U TIPUBEICHHE MOT00HBIX httos://m.edsoo.ru/7f41fafa
cllaraeMbIX 4/m. :
[IpeoOpa3oBaHre OyKBEHHBIX BBIPAKEHUH,

21.  packpsITHE CKOOOK U IIPUBEIECHHE MOAOOHBIX bubmmorexa [IOK

ciaraCMbIxX

https://m.edsoo.ru/7f41fd70
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[IpeoOpazoBaHre OyKBEHHBIX BBIPAKEHUH,

22. | packpbITHe CKOOOK M MPUBEACHUE MOTOOHBIX
CJIaraeMbIX
5. paenpuamic exobon n e To7OGX BuGmorera 10K
CATACMBIX https://m.edsoo.ru/7f41feec
[IpeoOpazoBaHre OyKBEHHBIX BBIPAKEHUH, Bu6mmoreka LIOK
o4~ PackpeiTHE CKOOOK U MPUBEACHUE TIOJJOOHBIX https://m.edsoo.ru/7f41feec
CJIaraeMbIX.
BxoaH0ii KOHTPOJIb.
VYpaBHeHHe, paBuiia MpeoOpa3oBaHUs bubmiorexa LIOK
25. YPaBHEHUS!, PABHOCUIIbHOCTh YPABHEHUI hitps://m.edso0.ru/7f41feec
JIuneliHoe ypaBHEHUE C OJTHOI IEPEMEHHOM, bubmiorexa LIOK
26. pellIerHe THHEHHEX ypaBHeHHit https://m.edsoo.ru/7f41feec
JInHeliHOE ypaBHEHUE C OJTHOM IEPEMEHHOM, bubanoreka [IOK
27.  peleHue TUHEHHBIX ypaBHEHU https://m.edsoo.ru/7f41feec
JIuneliHoe ypaBHEHUE C OJTHOM MEPEMEHHOM, bub6imoreka [IOK
28.  pemleHue NMHEHHBIX ypaBHEHHIA https://m.edsoo.ru/7f41feec
29 JIuneliHoe ypaBHEHUE C OJTHOI EPEMEHHOM, bu6imoreka [IOK
pelieHue JIMHEHHbBIX YpaBHEHHI https://m.edso00.ru/7f420482
JIuneliHoe ypaBHEHUE C OAHOM MEPEMEHHO, Bbu6imoreka [IOK
30. N o .
pelieHue JIMHEHHbBIX YpaBHEHHI https://m.edsoo.ru/7f41feec
31.  Pemenue 3a1a4 ¢ TOMOLIBIO ypaBHEHUI bubmorexa [IOK
https://m.edso0.ru/7f42064e
32.  Pemenue 3a1a4 ¢ TOMOLIBIO ypaBHEHUI BH6H_HOTeKa LIOK
https://m.edso0.ru/7f420806
33.  Pemenue 3a1a4 ¢ TOMOLIBIO ypaBHEHUI BH6H_HOTeKa LIOK
https://m.edso00.ru/7f4209a0
Pemrenne 3amay ¢ moMompi0 ypaBHEHUN bubmmoreka [JOK
34. https://m.edsoo.ru/7f41feec
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Pemenue 3ana4 ¢ TOMOIIBIO ypaBHEHUI Bu6mmoreka LIOK
35. https://m.edsoo.ru/7f41feec
36 P it bubmmoreka [JOK
' CHICHHE 33]1a% € HOMOIILIO ypaBHe https://m.edso00.ru/7f420e6e
bubmmoreka [JOK
37. | ®opmybl https://m.edsoo.ru/7f41feec
bubnmoreka IJOK
38. | ®opmyisl https://m.edsoo.ru/7f41feec
Kourpoabnast pabora no reme «Hucaa un Bu6mmoreka [IOK
39. | BbluHc/IeHus. PaumonanbHbie yncia. https://m.edsoo.ru/7f41feec
ToxnecTBa»
Peanbnbie 3aBucumoctu. [psimas u oOpaTHas brbmmorexa LIOK
40. HPOTIOPLHOHANLHOCTH https://m.edsoo.ru/7f41feec
Peanbneie 3aBucumoctu. [psimas u o6patHas bu6imoreka [IOK
41. | mponopLUHOHANBHOCTH https://m.edsoo.ru/7f41feec
Peanbnbie 3aBucumoctu. [psimas u oOpaTHas bubanoreka [HOK
42. MPOMOPIIMOHATEHOCTH https://m.edsoo.ru/7f41feec
Peanbnbie 3aBucumMoctu. [psimas u oOpaTHas bu6mmotexa [IOK
43. MIPOTTOPITUOHATBHOCTH https://m.edsoo.ru/7f41feec
butmmoreka [IOK
44 Peanpaslie 3aBucumoctu. [Ipsimas u oOpatHas httos://m.ed [7641f
' PONOPLUUOHATBHOCTH pS.//m.edso0.1u eec
45 K . bubamnoreka [HOK
' OOP/IMHATA TORIKH Ha HPAMOH https://m.edsoo.ru/7f41de76
46. | YucioBble IPOMEKYTKH bubmorera LHOK

https://m.edsoo.ru/7f41dff2
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UucnoBsle NPOMEKYTKH

bubmmoreka [IOK

47. https://m.edsoo.ru/7f41feec
UrcnoBble MPOMEKYTKH bubmmoreka [HOK
48. https://m.edsoo.ru/7f41feec
Hucnopsle npoMexyTku. IIpoMeKyTOUHBIH bubmiorexa LIOK
49. KOHTPOIID. https://m.edsoo.ru/7f41feec
Paccrosiaue Mexay IByMsl TOUKaMu brbmmorexa LIOK
0. 6 opIMEaTHOH IpAMOf https://m.edsoo.ru/7f41feec
Paccrosinue Mexay IByMsl TOUKaMu bubmiorexa LIOK
L oo D MHATHOM TpAMOi https://m.edsoo.ru/7f41feec
butmmoreka [IOK
52 | Homne dynicumm https://m.edsoo.ru/7f41ef06
53. | IlonsTtue pynkmm
N N bubnuotexa [IOK
°4. | CeoiicTsa Qyriunii https://m.eds00.ru/7f41f078
55. | CoiicTBa QyHKIMIA
. N bubamnoreka [HOK
56 CwoiicTsa Qymiunii https://m.edsoo.ru/7f41f1fe
57.  I'padux ¢pyHkumn
58 [IpsimoyronpHas cucteMa KOOpaInHAT Ha bubanoreka [HOK
" | IUIOCKOCTH https://m.edsoo.ru/7f41el6e
59 [IpsimoyronpHas cucteMa KOOpaIWHAT Ha bubanoreka [HOK
" | IUIOCKOCTH https://m.edsoo.ru/7f41e42a
60. | IIpumepsl rpadukoB, 3aJaHHBIX (popMyTamMu bubmorexa [OK

https://m.edsoo.ru/7f41e8a8
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bubmmoreka [IOK

61. [Ipumeps! rpadukoB, 3a1aHHBIX (GOPMYIaMH https://m.eds0.ru/7f41ed80
bubaunoreka [JOK
62. | [Ipumepsl rpadukoB, 3aJaHHBIX GopMyTamMu https://m.e dS(I)lo.ru 17841 feec
. butmmoreka [IOK
63. | Urenue rpaduKoB peaibHBIX 3aBHCUMOCTEH https://m.eds00.ru/7f41ea24
. bubmmoreka [JOK
64. | Urenue rpadMKoB peaibHBIX 3aBHCUMOCTEH https://m.edsoo.ru/Tf41feec
. bubnmoreka IJOK
05.  Jlnnciinas pymicuns https://m.eds00.ru/7f427282
N bubnmoreka IJOK
06.  Jlmnefitias pymkuuis https://m.eds00.ru/7427412
L Bbubaunoreka [IOK
67.  Iloctpoennue rpaduka THHEHHON PYHKIIUN https://m.edsoo.ru/7f426d1e
[Toctpoenue rpaduka THHEHHON (YHKIIHN bubmiorexa LIOK
68. P P YHIH: https://m.edsoo.ru/7f41feec
bub6mmoreka [JOK
69. | I'paduk bpyHkuu y =[x https://m.edsoo.ru/7f41feec
butmmoreka [IOK
70. | I'paduk pyHkuu y =[x https://m.edsoo.ru/7f41feec
el KonTpoannas padora no teme «KoopauHatsl u bu6mmotexa [IOK
" rpadukn. PyHKIIN» https://m.edso0.ru/7f41f50a
72 C bubamnoreka [HOK
. TETeHb C HATYPaJIbHBIM TIOKa3aTelleM https://m.edsoo.ru/7f4211de
73 C bubamnoreka [HOK
. TETeHb C HATYPaJIbHBIM TIOKa3aTelleM https://m.eds00.ru/7f421382
74 CreneHp ¢ HaTypaJbHBIM TIOKA3aTeNeM bubmorexa [IOK
' M https://m.edsoo.ru/7f42154e
75. | CreneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM bubmorexa LIOK

https://m.edsoo.ru/7f41feec
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bubmmoreka [IOK

76. CBoiicTBa cTeNeHN ¢ HATYpaJIbHBIM MTOKa3aTeNeM https://m.eds00.ru/7f421382
. Bu6mmoreka LIOK
77. CBoiicTBa cTENeHN ¢ HATYPaJTbHBIM MTOKa3aTeleM https://m.edso0.ru/7f42154e
78 Choi butmmoreka [IOK
. BOMCTBA CTETMEHN ¢ HATYPATbHBIM TIOKA3aTeIeM hitps://m.edso0.ru/7f4218be
bubmmoreka [JOK
79. | CBoIiCTBa CTEMEHH C HATYPAIbHBIM IOKA3aTeIeM https://m.edsoo.ru/7f41feec
bubmunorexa LIOK
80. | CsoiicTBa CTENICHH C HATYpaIbHBIM IOKa3aTeIeM https://m.edsoo.ru/7f41feec
bubnmoreka IJOK
81. OHOYIEHBI https://m.edsoo.ru/7f41feec
butmmoreka [IOK
82. | OxHOYIEHBI https://m.edsoo.ru/7f41feec
bub6mmoreka [IOK
83. | OxmouseHs! https://m.edsoo.ru/7f41feec
bub6mmoreka [IOK
84. OHOYIEHBI https://m.edsoo.ru/7f41feec
bubamnoreka [HOK
85. | Mroroen https://m.edso0.ru/7f42276e
bubnmnoreka [HOK
86. | Muorodnensr https://m.edso0.ru/7f422930
bubmmoreka [JOK
87. | MHorouwieHsl https://m.edsoo.ru/7f41feec
bubmmnoreka [JOK
88.  MHorouneHs! https://m.edsoo.ru/7f41feec
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89, CnoxxeHue, BHIYUTaHUE, YMHOXKECHHE bubmmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
90. CnoxxeHue, BHIYUTaHUE, YMHOXKECHHE butmmoreka [IOK
MHOTOYIEHOB https://m.edsoo.ru/7f422cc8
1. CnoxxeHue, BHIYUTaHUE, YMHOKECHHE butmmoreka [IOK
MHOTOYIEHOB https://m.edsoo.ru/7f422fca
9 CrnosxeHue, BEIUNTaHUE, YMHO)KEHIE bubmmoreka [JOK
MHOTOYIEHOB https://m.edsoo.ru/7f423182
93 CrnoxeHue, BEIUNTaHUE, YMHOKEHIES bubnmoreka IJOK
MHOTOYICHOB https://m.edsoo.ru/7f41feec
94. PaznoskeHre MHOTOUJICHOB HA MHOXKHTEIN buGmmorexa LIOK
https://m.edso0.ru/7f423312
95. PaznoskeHre MHOTOUJICHOB HA MHOMKHTEIN buGmorexa LOK
https://m.edsoo.ru/7f4237fe
bubmunorexa LIOK
96. | PasnoxeHre MHOIOYWICHOB Ha MHOKUTEIN https://m.edsoo.ru/7f41feec
bub6mmoreka [JOK
97. PaznoxxeHre MHOTOWICHOB HA MHOXKHUTEIN https://m.edsoo.ru/7f41feec
butmmoreka [IOK
98. PasnosxkeHre MHOTOWICHOB Ha MHOKHUTEIN https://m.edsoo.ru/7f41feec
99. PaznoxeHne MHOTOYJICHOB HA MHOKUTEIH bubmorexa LIOK
https://m.edsoo.ru/7f41feec
100. | dopmyIbl COKPAIIEHHOTO YMHOXKEHHSI BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42432a
101. | DopmyIbl COKPaIEHHOTO YMHOKEHUS BH6H,H0TeKa LIOK
https://m.edsoo.ru/7f42464a
102. | ®opmynbl COKPAIEHHOTO YMHOKEHHS BH6H,H0TeKa LIOK
https://m.edsoo.ru/7f424c12
103. | DopmyInbl COKPAIEHHOTO YMHOKEHUS bubmorexa LIOK

https://m.edsoo.ru/7f424fd2
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bubmmoreka [IOK

104.  ®opMmyIibl COKPAIIEHHOTO YMHOXKCHUS https://m.edsoo.ru/7f41feec
bubmmoreka [JOK
105.  ®opMmyIibl COKPAIIEHHOTO YMHOXKCHUS https://m.edsoo.ru/7f41feec
106 DopMyITBI COKpPAIIEHHOTO YMHOKEHHS bubmorexa [IOK
' https://m.edsoo.ru/7f4251d0
107 KounTpoannas padora mo teme bu6mmoreka [IOK
" «AuredpanuecKkue BbIPpasKeHUD https://m.edsoo.ru/7f41feec
108 JIuneliHoe ypaBHEHUE C IBYMS IEPEMEHHBIMU U bubmmoreka [HOK
" ero rpaduk https://m.edsoo.ru/7f427c32
109 JIuneliHoe ypaBHEHUE C IBYMS IEPEMEHHBIMU U bubmmnoreka [HOK
" ero rpaduk https://m.edsoo.ru/7f427e8a
110 JInHeliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU U Bu6mmoreka [IOK
" ero rpaduk https://m.edsoo.ru/7f41feec
111 Cucrema IByX TUHEHHBIX YPABHCHUM C IBYMS bubnuotexa [JOK
" TIepeMeHHBIMHU https://m.edsoo.ru/7f42836¢
Cucrema IByX JTMHEHHBIX YPAaBHEHHH C IByMs bubmiorexa LIOK
112. epeMeHHbIMH https://m.edsoo.ru/7f41feec
Cucrema IByX TMHEHHBIX YPaBHEHUH C IBYMS bubmioreia LIOK
3. epeMCHHbIMH https://m.edsoo.ru/7f41feec
Cucrema IByX TMHEHHBIX YPaBHEHHUHN C IBYMS buomiorexa LIOK
4. PEMEHHbIMH https://m.edsoo.ru/7f41feec
Cucrema IByX JTMHEHHBIX YPaBHEHHH C IByMs Bbub6immoreka [IOK
115. MePEeMEeHHBIMH https://m.edsoo.ru/7f41feec
Cucrema IByX TUHEHHBIX YPABHCHHUH C IBYMS bubmuoreka [IOK
116. https://m.edsoo.ru/7f41feec

NEpEMCHHBIMU
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Cucrema IByX TMHEHHBIX YPaBHEHUH C IBYMs

bubmmoreka [IOK

117.  nepemeHHBIMH https://m.edsoo.ru/7f41feec
Cucrema IByX THHEHHBIX YPaBHEHHUU C IBYMS bubmmoreka [HOK
118. | nepemenHBbIMU https://m.edsoo.ru/7f41feec
119. | Pemenue cuctem ypaBHEHUIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
120. | Pemenue cucteM ypaBHEHHH bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
121. | Pemenue cucteM ypaBHEHHH bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
bubnmoreka IJOK
122. | Pemienue cucteM ypaBHEHUIA https://m.edsoo.ru/7f41feec
butmmoreka [IOK
123. | PemieHue cucteM ypaBHEHUIA https://m.edsoo.ru/7f41feec
bub6mmoreka [IOK
124.  PemieHue cHCTEM ypaBHEHHIA https://m.edsoo.ru/7f41feec
bub6mmoreka [IOK
125. | PemieHue cucteM ypaBHEHUIA https://m.edsoo.ru/7f41feec
126. KoutpoabHasi pa6oTa no reme «YpaBHeHUs U bubamnoreka [HOK
HepPaBeHCTBA» https://m.edso00.ru/7f421044
127, [ToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB Kypca Bbu6imoreka [IOK
7 kmacca, 0000IIeHHe 3HAHMIA https://m.edso00.ru/7f429c6¢
128, IToBTOpEHNE OCHOBHBIX IOHATHHA U METOJIOB Kypca bu6mmotexa [IOK
7 kmacca, 0000IIeHHe 3HAHMIA https://m.edsoo.ru/7f41feec
129, IToBTOpEHNE OCHOBHBIX IOHATHHA U METOJIOB Kypca bu6mmotexa [IOK
7 xnacca, 0000IIeHIEe 3HAHUI https://m.edsoo0.ru/7f429f32
130. IToBTOpEHME OCHOBHBIX MOHATHUNA U METOJIOB Kypca bubmmoreka [[OK

7 xnacca, 0000IIeHIE 3HAHUI

https://m.edsoo.ru/7f42a0e0
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131 IToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 1 bubmmoreka ITOK

" 7 xnacca, 06001eHHEe 3HaHUI https://m.edsoo.ru/7f41feec
132 IToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 1 bubmmoreka ITOK

" 7 knacca, 000011IeHE 3HAaHUI https://m.edsoo.ru/7f42a27a
133 Hrorosasi koHTpOIbHASI padoTa / 1 Bu6mmoreka LIOK

" Bcepoccuiickas npoeepounan paboma https://m.edso0.ru/7f42a900
[ToBTOpEeHNE OCHOBHBIX MOHATHIA U METOAOB Kypca 1 bubmoreka [{OK

134. 7 xnacca, 0606menue 3HAHMIT https://m.edsoo.ru/7f41feec
[ToBTOpEeHME OCHOBHBIX MOHATHH U METOAOB Kypca 1 Bu6mmoreka [IOK

135. 7 xmacca, 0606menue 3HaHMIT https://m.edsoo.ru/7f41feec
[ToBTOpEHNE OCHOBHBIX NOHATUIA U METOIOB Kypca 1 bubmmnoreka [HOK

136. 7 xnacca, 0606mieHNe 3HAHNMIT https://m.edsoo.ru/7f41feec

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102+ 34*
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8 KJIACC

KoauyecTBO 4acos

DJIeKTPOHHbIe U (POBbIE

Ne n/m Tema ypoxka Jara
Bcero Kontpoanneie IIpakTnueckue W3ydenns o0pa3zoBaTe/JbHbIe
padoThI padoThI pecypchbl
1 Panmonansabie BRIpakeHHs. Aredpandeckas 1 bubmmoreka [JOK
' npo0b https://m.edso00.ru/7f430382
5 JormycTrMble 3HaYeHNS IEPEMEHHBIX, BXO/ISAIINX 1
) B alre0panvecKue BEIPaKEeHUS
3 JlormmycTrMble 3HaYEHMS IEPEMEHHBIX, BXO/ISAIINX 1
' B auireOpanvecKue BhIPAKECHUsI
4, OCHOBHOE CBOHCTBO anredbpandeckoit 1poou 1 bubmorexa [IOK
https://m.eds00.ru/7f4308e6
5 OCHOBHOE CBOICTBO anrebpanveckoi Apoou 1
6 OCHOBHOE CBOHCTBO anredpandeckoit 1podu 1
7. CokpaiteHue 1pooeit 1 BHGH_HOTeKa HOK
https://m.edsoo.ru/7f430a8a
8. Cokparenue npo0eit 1 EHGH_HOTeKa [1OK
https://m.edso0.ru/7f430f44
9. Cokparenue npo0eit 1 EHGH_HOTeKa [OK
https://m.edso0.ru/7f430f44
10. CrnoxeHrie, BRIYUTaHUE, YMHOKCHHE U JICJICHUE 1 Bubnunoreka [IOK
are0panvecKux apooden https://m.edsoo.ru/7f43128c
11, CnoxxeHue, BHIYUTaHUE, YMHOXKEHUE U JCIICHUE 1 Bu6mmoreka IJOK
aredpanvecKkux aApooden https://m.edso00.ru/7f4315c0
12, CnoxxeHue, BHIYUTaHUE, YMHOXKEHUE U JACIICHUE 1 Bu6nmoreka IJOK
anrebpanvecKkux Apoodeit https://m.edsoo.ru/7f4318¢c2
13, CnoxxeHue, BHIYUTAaHUE, YMHOXKEHUE U JCIICHUE 1 Bu6nmoreka IJOK
anrebpanvecKkux Apoodeit https://m.edsoo.ru/7f431a20
14. [IpeoOpazoBanue BEIPAKEHHH, COIEPIKAIINX 1 Bubmoreka [JOK
anrebpandeckne Ipoou https://m.edsoo.ru/7f43259c
15 [IpeoOpazoBanue BRIPAKEHH, COMEPIKAIINAX 1 bubmoreka [TOK

anredpanveckue 1poou

https://m.edsoo0.ru/7f432736
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[IpeoOpazoBaHue BRIPAKEHUI, COJIEPIKAIIAX

bubmuoreka LIOK

16. anredOpanveckue apoou https://m.eds00.ru/7f432736
[IpeoOpazoBaHue BRIPAKEHUH, COMEPIKAIIIMX
17. | anre6paunueckue npobu
[IpeobOpa3zoBanne BEIPAKEHUHN, COMIEPIKAITAX
18.  anre6pamueckue apodu
[IpeoOpaszoBanue BRIPAKEHHI, COMIEPIKAIIAX
19. | anreGpanueckue gpoou
20 KonTpoasnas padora mo teme Bubmuorexa [JOK
" «AdareGpauyeckasi Apoob» https://m.edso0.ru/7f431d36
21. JlelicTBUTEILHEIC YKCTA
22. | CpaBHEHHE JICHCTBHTEILHBIX YHCEI
23. | CpaBHeHHE ICHCTBHTEIHLHBIX YHCEI
bubmuoreka IIOK
24. | Tlonstue 00 MppalOHATBHOM YHCIIE https://m.edso0.ru/7f42eaaa
25 KBanpatHsslit KOpeHb U3 yucia bubmorexa [IOK
' P p https://m.eds00.ru/7f42d452
26. | Apudmernueckuil KBaapaTHBII KOPEHb
27 ApudmeTHyeckuil KBaJIpaTHBIH KOPEHb
8 ApudmeTryeckuil KBaJIpaTHBIA KOPEHb
29. | YpaBHeHue Buga x> =a
30 JecsaTnanble MPUOIMKEHUS UPPAIIMOHAIBHBIX
' yrcesl. BXoIHOH KOHTPOJIb.
31 JecsaTnanble MPUOIMKEHUS UPPALIMOHAIBHBIX

YUCCII
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bubmuoreka LIOK

32. | CsoiicTBa apu(PMETUIECCKUX KBaPATHBIX KOPHEH https://m.eds00.ru/7f42d862
33. | CaoiicTBa apu(PMETUUECKUX KBAAPATHBIX KOPHEH EH6H_HOTeKa HOK
https://m.eds00.ru/7f42d862
34. CaoiicTBa apuMeETHUECKIX KBaJAPATHBIX KOPHEH
35. CgoiicTBa apu()METHIECKHUX KBaIPaTHBIX KOPHEH
36. [IpeobOpazoBaHue YNCIOBBIX BHIPAKEHHH, Bubmuoreka [JOK
COJIePIKAIIMX KBaIPAaTHBIC KOPHU https://m.edsoo.ru/7f42dd26
37, [IpeobOpazoBaHue YNCIOBBIX BBIPAKEHHH, Bubmuoreka [OK
COZIepXKaIIuX KBaJAPAaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
38 [IpeobOpazoBaHue YNCIOBBIX BBIPAKEHHH, Bubmuorexa [JOK
COZIEpXKaIIUX KBaJAPAaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
39 [IpeoOpazoBaHue YUCIOBBIX BRIPAKEHUH, bubmmorexa [IOK
COZIepKaIIuX KBaJAPAaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
0 IIpeoOpa3oBaHye YUCIOBBIX BhIPAKEHHH,
coJiep KallluX KBaJIpaTHbIE KOPHU
41. CTeleHs ¢ IeNbIM ITOKa3aTeNeEM Bubmiorexa HOK
https://m.edsoo.ru/7f4354a4
4 CreneHs ¢ 1EeNbIM T0Ka3aTeleM
43, CreneHs ¢ LEeNbIM T0Ka3aTeleM
44, CBo¥iCTBa CTENEHHU C ENBIM MTOKa3aTeIeM bubmorexa [IOK
https://m.edso0.ru/7f435648
45. | CpoiicTBa CTENEHH C LIEJIBIM IOKa3aTelleM bubmorexa [IOK
https://m.edso0.ru/7f435648
46. | CpoiicTBa CTENEHH C LIEJIBIM IOKa3aTelleM bubmorexa IOK
https://m.edso00.ru/7f435648
47 CBoiicTBa CTETNECHH C ENBIM IT0Ka3aTeNeM

48.

CBOICTBa CTCIICHU C OCIIBIM IIOKA3aTCIIEM
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bubmuoreka LIOK

49, CBOJiCTBa CTENEHH C LIEIBIM [OKa3aTeIEM https://m.eds00.ru/7f43599a
50 CBOJiCcTBa CTENEHHU C LIEILIM [HOKa3aTEIEM Eubmiorexa OK

' 1 https://m.edsoo.ru/7f435ed6

CranpapTHas 3amuch uncia. PasmMepsl 00beKTOB

51 OKpY>Karorero Mupa (0T 3JI€MEHTapHBIX 9aCTHI] bubmmoreka [JOK

' JI0 KOCMHUYECKUX 00BEKTOR), IITUTEILHOCTE https://m.edsoo.ru/7f436098

MIPOIIECCOB B OKPY’KAIOIIEM MHPE

52 KonTpoannas padora no temam «KBaapaTHubie Bubmuoreka [JOK

" kopHu. Crenenm» https://m.edsoo.ru/7f42ec80
53 KBanpaTtHoe ypaBHEeHUE bubmorexa HOK

' https://m.edsoo.ru/7f42eela
54. | KsagpaTtHOoe ypaBHEHUE
55 HenonHoe kBampaTHOE ypaBHEHHE bubmorexa HOK

' https://m.edsoo.ru/7f42eela
56 HenonmHoe kBazpaTHOe ypaBHEHHE Eubmiorexa HOK

' https://m.edsoo.ru/7f42eela
57. HenosHoe kBajipaTHOE YpaBHEHUE
58 dopMyia KOpHEN KBAAPATHOTO YPaBHEHUS Eubmiorexa OK

' PMY P P yp https://m.edsoo.ru/7f42f158
59 dopMyia KOpHEN KBAAPATHOTO YPaBHEHUS Eubmiorexa OK

' PMyJ1a kop P yp https://m.edsoo.ru/7f42f3f6
60 dopmyna KOpHE KBaIpaTHOrO YpaBHEHUS bubmiorexa LTOK

‘ PMY P P M https://m.edsoo.ru/7f42f5a4
61. @opMyIia KOpHEH KBaIpaTHOTO YPaBHEHUS
62. dopmyra KOpHEH KBaJIpaTHOTO YPaBHEHUS

Bu6nmoreka IJOK

63. Teopema Buera https://m.edsoo.ru/7f42fef0
64.  Teopema Buera bubmoreia HOK

https://m.edso00.ru/7f430076



https://m.edsoo.ru/7f43599a
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https://m.edsoo.ru/7f42ee1a
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65.

Teopema Buera

66. | Pemenue ypaBHEHHIA, CBOAALIMXCS K KBaJPaTHBIM bubmorexa [IOK
’ https://m.edso00.ru/7f43c542
67. | Pemenue ypaBHEHHIA, CBOAALIMXCS K KBaJPaTHBIM brbmorexa [IOK
’ https://m.eds00.ru/7f43c3d0
68 KBagpatssiii TpéxuieH. IlpomexyTodHbIit
KOHTPOJIb.
69. | KBagparHsiii TpéxuieH
70 Pasnoxenue kBagpaTHOro TpéxusieHa Ha Bubmuoreka [OK
" MHOXHTEIH https://m.edsoo.ru/7f42fd38
el Pasnoxenue kBagpaTHOro TpéxusieHa Ha Bubmuorexa [JOK
" MHOXHTEJIV. https://m.edsoo.ru/7f42fd38
72. | Ilpocreiimme ApoOHO-palMOHATILHBIC ypaBHEHUS bubmorexa [IOK
https://m.eds00.ru/7f4328¢6
73. [Ipocreiimme 1poGHO-pallMOHATBEHBIE YPaBHEHUS bubmorexa [IOK
https://m.edsoo0.ru/7f432b6e
74 Pertienre TEKCTOBBIX 3aa4 C ITOMOIIBIO Bu6nuoreka IJOK
" | KBaJIpaTHBIX YPaBHECHUIA https://m.edsoo0.ru/7f42f75c
75 Pemrenre TeKCTOBBIX 33124 C IIOMOIIBIO bubmuoreka IIOK
" | KBaJIpaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42f8f6
76 KonTtpoannas padora no teme "KBagpaTHbie Bubmorexa [JOK
" ypaBHenus. KBaapaTHblii Tpexujien’ https://m.edso00.ru/7f4301f2
JInHeliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU,
77. | ero rpaduk, NpUMepHI pelICHHUs ypaBHEHUH B
LIEJTBIX YUCIIax
JluneitHOe ypaBHEHHE C IBYMS IEPEMEHHBIMH,
78. | ero rpaduk, npuMepsl pelIeHs] ypaBHEHUH B
LEJIBIX YUCIIax
JInHeliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU,
79. | ero rpaduk, npuMepHI pelIeHs ypaBHEHUH B
LEJIBIX YUCTIax
80. Pemenue cucteM ABYX JTUHENHBIX ypaBHEHUM ¢

ABYMsI IICPEMCHHBIMHA



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
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Pemenue cuctem ABYX TUHENHBIX ypaBHEHUH ¢

81.
JByMsI IEPEMEHHBIMH
Pemenue cuctem ABYX TUHENHBIX ypaBHEHUH ¢
82. | nBYMs mepeMeHHBIMH
Pewienne cuctem IByX JIMHEWHBIX YpaBHEHUH C
83. | aBYMs mepeMeHHBIMU
84 PewieHue cuctem AByX JIMHEUHBIX YpaBHEHUH C
" | IByMs IEpEMEHHBIMU
85 [Ipumepsl pelieHns CUCTEM HENHMHEHMHBIX
' YPAaBHEHUH C IBYMS IEPEMEHHBIMU
86 [Ipumepsl pelieHns CUCTEM HENHMHEMHBIX
' YPAaBHEHUH C IBYMs IEPEMEHHBIMU
I'paduueckast vHTEpHIpeTaIHsE yPABHEHUS C
. bubnuorexa [IOK
87 ABYMs IICPEMEHHBIMU U CUCTEM JIMHCUHBIX ) H
y
9 https://m.edsoo.ru/7f43d6d6
YpaBHEHUH C JBYMSI IEPEMEHHBIMU
I'paduueckast uHTEpHIpETALMSI YPABHEHUS C
88 ABYMs IIEPEMCHHBIMU U CUCTEM JIMHEMHBIX
YpPaBHEHUH C IBYMs IEPEMEHHBIMU
I'paduueckast uHTEpHIpETALMSI YPABHEHUS C
89 ABYMs IIEPEMCHHBIMU U CUCTEM JIMHEHMHBIX
YpaBHEHUH ¢ ABYMs NEPEMEHHBIMU
I'paduueckast uHTEpHIpEeTALMS YPABHEHUS C
. bubmmorexa [JOK
90. JBYMS IEPEMEHHBIMU U CUCTEM JIMHCWHBIX . 1
y
o https://m.edso0.ru/7f43d6d6
YpaBHEHUU C IBYMs IICPEMCHHBIMU
91 Pemenne TeKCTOBBIX 33724 C TIOMOIIBIO0 CUCTEM
' ypaBHEHUI
92 Pemenne TeKCTOBBIX 33724 C IIOMOIIBIO0 CUCTEM
" | ypaBHeHHH
93 Pemenne TeKCTOBBIX 33/1a4 C TOMOIIBIO CUCTEM

ypaBHEHUI



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

PelreHne TeKCTOBBIX 3a4a4 C MIOMOILBIO CUCTEM

94.  ypaBHeHui
95. YucnoBble HEPABEHCTBA U UX CBONCTBA
96. | YucnoBble HEpaBEHCTBA M MX CBOMCTBA
97. | HepaBeHCTBO ¢ OHOM IepeMEHHOM
08 HepaBeHcTBO ¢ 01HOI epeMEHHOI
99 HepaBeHCTBO ¢ 0[1HOM IEpEMEHHOMI
100 JIuneiinble HepaBeHCTBA C OJHON TIEpEeMEHHOHN U Bubmuoreka [JOK
" | UX pemeHue https://m.edso00.ru/7f42c692
101 Jluneiinble HepaBeHCTBA C OJHON TIEpEMEHHOHN U Bubmuorexa [JOK
" WX pelieHue https://m.edsoo.ru/7f42c840
102 JIuHeliHble HEpaBEeHCTBA ¢ OTHOM NEPEMEHHON U
' | UX peuieHue
JIuHeliHble HEpaBEeHCTBA ¢ OTHOM NEPEMEHHON U
103.  ux pemenune
JIuHeliHble HEpaBEeHCTBA ¢ OTHOM NEPEMEHHON U
104. | ux pemenue
Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOM Bubmoreka [JOK
105. N .
MEPEMEHHOM U MX pelleHHe https://m.edsoo.ru/7f42cb88
106 CucteMpl THHEWHBIX HEPABEHCTB C OTHOU Bbubnuroreka [IOK
' IepeMEHHOM U MX pelieHHne https://m.edsoo.ru/7f42cd2c
107 CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOM
" IepeMEHHOM U MX pelieHHue
108 Uzo0pakeHne pereHust JMHEHHOTO HepaBEeHCTBA Bubmuorexa LHOK
" M MX CHCTEM Ha YHCIOBOM IPAMOI https://m.edsoo.ru/7f42c9e4
109.  M3oOpaxenue pelieHus JMHEHHOTO HEPaBEHCTBA bubmmorexa [JOK



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

U UX CHUCTEM Ha YUCIOBOM IPSIMOMA
KouTtposannasi padoTa no remam

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

110. .
«HepaBencTBa. CucreMbl ypaBHeHU»
bubmuoreka LIOK
111 Tomsrie dymkimn https://m.eds00.ru/7£433c12
112. [MousTHE QyHKIINU
113 OO6macTh onpeeNeHus] 1 MHOYKECTBO 3HAYCHHIA bubmmorexa [IOK
" byHKIMH https://m.edso00.ru/7f433d84
114 OO6macTh onpeeNeHus] 1 MHOYKECTBO 3HAYCHHIA
" dyHKIMK
115. | CnocoOs! 3amanus GyHKIHH
116. | I'paduk pyHKIUH
117, I'paduk pynKIIIN
118. I'paduk pyHKITIN
CaoiicTBa (pyHKIIMH, UX OTOOpaKEHUE HA
1109.
rpaduke
120. | Yrenue u moctpoeHue rpapukoB HyHKITHI
191 [Ipumeps! rpadukoB GYHKLIUH, OTpaXKArOIIUX
' peaJbHBIE IPOLECCHI
122 OyHKIMH, ONUCHIBAIOIIUE IPAMYIO U OOpaTHYIO Bubmuorexa LIOK
" TIPONOPIHOHATBHBIC 3aBUCHMOCTH, HX Ipaduku https://m.edsoo.ru/7f434bbc
123. | 'unepbona
124. | T'unepGona
bubmuoreka IIOK
125, Tunepbora https://m.edso0.ru/7f4343e2
126. | I'paduk QyHKIUH Yy = X> bubmoreia HOK

https://m.edso00.ru/7f434572



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

127. | I'padux QyHKmm y = x> 1
=2 v=x3 v=VY = Ix|-
128 iﬁﬁgée )]()G’IJ}_]ICH:IG’ }}/]paBH)szdﬁ 1|: |(’)I/ICTeM 1 bubmorexa LHOK
' y https://m.edso0.ru/7f434d38
ypaBHEHHI
129 [ToBTOpEHNE OCHOBHBIX IOHATHNA U METOJIOB 1 bubmmorexa LIOK
" KypcoB 7 u 8 Ki1accoB, 0000IICHNUE 3HAHUI https://m.edsoo.ru/7f4371aa
130 HTorosasi KOHTpOJILHAN padoTa / 1 bubnuoreka [IOK
" Bcepoccuiickas nposepounas paboma https://m.edsoo.ru/7f434eb4
[ToBTOpEeHME OCHOBHBIX MOHSATHIA U METOJIOB 1
131. .
KypcoB 7 U 8 KilaccoB, 0000IIIeHNe 3HAHUHA
132 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOJIOB 1 Bubmumorexa [JOK
" KypcoB 7 u 8 Ki1accoB, 0000IICHHE 3HAHUI https://m.edsoo.ru/7f43736c¢
133 [ToBTOpEHNE OCHOBHBIX OHATUNA U METOJIOB 1 bubmmorexa [IOK
" KypcoB 7 u 8 Ki1accoB, 0000IICHNHE 3HAHUI https://m.edso00.ru/7f437510
134 [ToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB 1 Bbubmuorexa LIOK
" KypcoB 7 u 8 Ki1accoB, 00001IeHHE 3HAHUI https://m.edso0.ru/7f4376b4
135 [ToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB 1 Bbubnuorexa LIOK
" KypcoB 7 u 8 Ki1accoB, 0000IIeHHE 3HAHUI https://m.edso0.ru/7f436b88
136 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOJIOB 1 Bubmuorexa [JOK
" KypcoB 7 u 8 Ki1accoB, 00001IeHHE 3HAHUI https://m.eds00.ru/7f437858
OBILIEE KOJIUYECTBO YACOB 11O MTIPOT'PAMME 102



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

KoauyecTBO 4acos

DJIeKTpOHHBIE HU(POBBIE

Ne ni/m Tema ypoxa Hara
Beero Konrpoabneie Ilpakruyeckme — o0pa3oBaTeJbHbIe
padoThI padoThI pecypcbl
PanmonansHbIe 4ncia, MppaoHAIbHBIE YHCIIA, bubmmorexa LIOK
1. ’ ’ 1 :

KOHEYHBIC U OECKOHEYHBIC ICCATHYHBIC IPOOH hitps://m.eds00.ru/7f4399b4

PanmonansHbIe YnCTa, HPPAMOHATHHBIC YHCIIA, butnuorexa LIOK
2. KOHEYHbIE 1 GECKOHEUHbIE JECATHUHbIE JPOOH 1 https://m.edsoo.ru/7f4399b4

PaunonansHble yncna, HppaldoOHaNbHbIC YUCIIA, bubmmnoreka [HOK
3. KOHEYHBIE M OECKOHEYHBIE NECATHYHEIE IPOOH 1 https://m.edsoo.ru/7f4399b4

MHOKECTBO JCHCTBUTEILHBIX YHCEIT,
4, JIEMCTBUTEIIHHBIE YUCIIa KaK OECKOHEYHBIE 1
JECSATHYHBIC IPOOH

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

B3aumHO 0/THO3HAYHOE COOTBETCTBHE MEXKTY
5. MHOKECTBOM JIeHCTBUTEIBHBIX YHCE U 1
MHOKECTBOM TOYEK KOOPAWHATHON MPAMOit

CpaBHeHHE JeCTBUTENBHBIX YHCEN,
6. apudmMeTndeckue qecTBUS C 1eHCTBUTEILHBIMU 1
YUCIIAMHA
CpaBHeHHE JeCTBUTENBHBIX YHCEN,
apupMeTHIeCKNe ACHUCTBUS C IEUCTBUTEITHLHBIMHU

1. 1
qUCITaMHU
CpaBHeHUE JEHCTBUTENBHBIX YHCET,
8 apupMeTHIECKNEe ACHUCTBUS C IEHCTBUTEITHLHBIMHU 1
YUCIaMHU
CpaBHeHUE JEHCTBUTENBHBIX YHCET,
9 apupMeTHISCKNEe ACHUCTBUS C TEHCTBUTEITHLHBIMHU 1

quCJIaMHu

bub6mmoreka [IOK
https://m.edsoo.ru/7f4399b4

bubmmoreka [IOK
https://m.edsoo.ru/7f4399b4

butmmoreka [IOK
https://m.edsoo.ru/7f4399b4

bubnmnoreka [HOK
https://m.edsoo.ru/7f4399b4

butmmoreka [IOK
https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f4399b4
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HpI/I6J'II/I)KéHHOC 3HA4YCHHUC BCIINYMHBI, TOYHOCTH

bubmuoreka [IOK

10. https://m.edso00.ru/7f4399b4
TIPUOITKEHUS
bubmmoreka [JOK
11. OKpyTJIeHHE YHCeN https://m.edsoo.ru/7f4399b4
bubmuoreka [IOK
12. OKpyTIJIEHHE YHCEN https://m.edso00.ru/7f4399b4
bubnnorexa LIOK
13. ITpukuaKa 1 OLIEHKA PE3yIbTATOB BEIYMCICHUI https://m.edso0.ru/7f4399b4
bubnmnoreka IJOK
14. ITpuKHUIKa U OIICHKA PE3YJIbTATOB BBIYHUCICHHI https://m.edsoo.ru/7f4399b4
butmmoreka [IOK
15. CBO¥CTBa YETHOCTH M HEYETHOCTH (hYHKIIHMIA https://m.edsoo.ru/7f4399b4
bubmmoreka [IOK
16. CBO¥CTBa YETHOCTH M HEYETHOCTH (DYHKIIHMI https://m.edsoo.ru/7f4399b4
butmmoreka [IOK
iy =kx, y =kx + b, y=k/x,
y7.  Tpadumean ymauii: y =kx, y =lox +b, y=kix https://m.eds00.ru/7£4399b4
y=x%, y = Vx, y=I|
bubamnoreka [HOK
V: = = kX + Y™ ’
1g.  Tpadmicn dymeuiiy =kx, y =k + b, y=hix https://m.eds00.ru/7f4399b4
y=x,y = \/;! y_lxl
bub6mmoreka [IOK
V: = = kX + Y™ ’
19. Tpauic (byHKm;m y =k, a b. y=kix https://m.edso0.ru/7f4399b4
y=x,y = \/E’ y_lxl
bub6mmoreka [JOK
20. BxoaH0iT KOHTPOJIb https://m.edso00.ru/7f4399b4
21. I'paduxu pynkuuit: y = kx, y = kx + b, y=k/x, Bu6nuorexa LIOK



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
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y=x*, ¥ = Vx, y=[X|

https://m.edso0.ru/7f4399b4

I'paduku pyukmmit: y = kx, y = kx + b, y=k/x,

bubmuoreka [IOK

22. :
y=x, ¥ = VX, y=Ix| https://m.edso0.ru/7f4399b4
. bubmuoreka [IOK
C = — + —
g3, ['padmian gyt y =k, y =k b, y=hox, https://m.eds00.ru/7£4399b4
y=x’,y = Vx, y=|x|
. bubnmnoreka IJOK
. e = —+ =
24. Fpaduat ymirurit: y = kx, y ka . y=kix, https://m.edso0.ru/7f4399b4
y=x3, y = Vx, y=|X|. BX0HOi1 KOHTPOIIb.
25. KBagpatnunas ¢pynkuus, e€ rpaduk u cBoiicTBa ﬁgg;?/(r)‘:z;as(lj)orﬁﬂ 13966
26. Keagpatnunas ¢pynkuus, e€ rpaduk u cBoiicTBa ﬁggglfl(r)‘rfee[:jig)orﬁ/? £139842
217. Keanpatnunas ¢pynknus, e€ rpaduk u cBoiicTBa ﬁﬁ;ﬁ%%ﬁﬁﬁ& £4399b4
K . . butmmoreka [IOK
8. BagpaTu4Has GyHKLU, €€ rpaduK U CBOWCTBA https://m.eds0o.ru/7§4399b4
K . . butmmoreka [IOK
29, BajipaTH4Hasl GYHKIU, € rpaduK 1 CBOWCTBA hitps://m.eds00.ru/7£4399b4
30 [TapaGoina, KOOpIMHATHI BEPIIHHBI TapadoIIbl, OCh bu6mmotexa [IOK
' CUMMETPHUH [1apadoIIbl https://m.edso00.ru/7f439eb4
31 [lapaGona, KoOpAMHATHI BEPILIUHBI TapadoIIbl, OCh Bbubimoreka [IOK
' CUMMETPHUH [1apadoIIbl https://m.edsoo.ru/7f43a03a
32 [lapaGona, KoOpAMHATHI BEPILIUHBI TapadoIIbl, OCh Bbub6immoreka [IOK
' CHMMETpPHUH 1apadoJIbl https://m.edsoo.ru/7f43alac
33 [lapaGona, KoOpAMHATHI BEPILIUHBI TapaboJIbl, OCh Bbub6immoreka [IOK
' CHMMETpPHUH 1apadoJIbl https://m.edsoo.ru/7f43a31e
34 ITapaboma, KoopAMHATH BEPIIHHBI TapadoJIbl, OCh bubmmoreka [[OK

CUMMETPHUH TapadoIIbl

https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4396c6
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[Napabomna, KoOpAMHATHI BEPIIUHBI TapadoIIbl, OCh

bubmuoreka [IOK

35. CUMMETpPHUH MapadoIbl https://m.edso00.ru/7f4399b4
ITapabomna, KoopAMHATH BEPIIHHBI TapadoJIbl, OCh bubmoreka [{OK

36. CUMMETpPHUH MapadoIbl https://m.edso00.ru/7f4399b4
bubmuoreka [IOK

" ”
37. KonTpoabnas padora no teme " ®yHKIUH hitps://m.edso0.ru/7f43ab84
38 JluneitHoe ypaBHeHue. Pemenrie ypaBHeHU, bubmmorex [IOK

' CBOASIIIIAXCS K TIMHEHHBIM https://m.edsoo.ru/7f43bf66
JIunelinoe ypaBHeHue. Perienue ypaBHeHUM bubmiorexa LIOK

39. CBOJUIIIIXCS K JIUHEHHEIM https://m.edso0.ru/7f4399b4
JluneitHoe ypaBHeHue. Pemenre ypaBHEeHUH, bubmmnoreka [HOK

40. CBOASIIIIAXCS K TNHEHHBIM https://m.edso0.ru/7f4399b4
JIuneitHoe ypaBHeHuE. PellieHne ypaBHEHUH, bubnuotexa [IOK

41. CBOJSIIUXCS K JTHHEHHBIM https://m.edsoo.ru/7f4399b4
42 KBagparnoe ypaBHeHue. Penienue ypaBHEeHUH, bu6imoreka [IOK

' CBOJIAIINXCS K KBAJAPATHBIM https://m.edsoo.ru/7f43c542
43 KBanparHoe ypaBHenue. Pemenne ypaBHeHuil, bubanoreka [HOK

' CBOJIAIINXCS K KBAJAPATHBIM https://m.edsoo.ru/7f43c542
44 bukBanpaTHbie ypaBHEHUS bubmmorexa HOK

' P P https://m.edsoo.ru/7f43c3d0
45 buxBapaTHble ypaBHEHUS bubmorexa LHOK

' https://m.edsoo.ru/7f43c3d0
BHKBAIPATHLL VDABHE bubamnoreka [HOK

HKB THBI BHEHUS

46. AP P https://m.edso0.ru/7f4399b4
BukBaapaTHbie ypaBHCHHS Bubmiorexa LIOK

47. AP © ypasie https://m.edsoo.ru/7f4399b4
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buxBagpaTHBIe ypaBHEHHS

bubmuoreka [IOK

48. https://m.edsoo.ru/7f4399b4
IIpumepsl pelieHus ypaBHEHUHN TPETber U Bubmorexa [IOK

49. 4eTBEPTON CTETEHEHN pazoKEeHNUEM Ha MHOKHUTEIH https://m.eds00.ru/74399b4
50 IIpumepsl pelieHus ypaBHEHUHN TPETber U Bu6mmoreka LIOK

" 4eTBEPTOI CTENEHEH Pas3IoKEHUEM Ha MHOKHTEIN https://m.edso00.ru/7f4399b4
51 Pemrenne npoOHO-pallMOHATBHBIX YpaBHEHHN bubmmorexa LIOK

' https://m.edsoo.ru/7f43c9b6
52 Pemrenue apoOHO-pallMOHANTBHBIX YpaBHEHHN bubmmorexa LIOK

' https://m.eds00.ru/7f43c9b6
Penrenue TeKCTOBBIX 3324 anreOpandecKum bubmorexa [IOK

53. METONOM https://m.edso0o.ru/7f4399b4
Perienue TeKCTOBBIX 3a1a4 alNreOpandecKum bubamorexa HOK

54. METOTOM https://m.edsoo.ru/7f4399b4
Pemienue TeKCTOBBIX 3a1a4 anreOpandecKum brbmmorexa LIOK

55. METONOM https://m.edsoo.ru/7f4399b4
KonTpoanHas padoTa no teme «YpaBHeHHS C bubmrorexa HOK

56. omHoii TepeMenHoi https://m.edso0o.ru/7f4399b4
57 YpaBHeHUE C IBYMSI IEPEMEHHBIMH U €0 TpauK bromorexa LIOK

' p ABYMS LICp p https://m.eds00.ru/7f43d0b4
58 VYpaBHeHHE C JBYMS IEPEMEHHBIMH U €r0 Tpaduk bubmmorexa LIOK

' https://m.edso0.ru/7f43d0b4
YpaBHEeHH ByMs [IEPEMEHHBIMH H €T0 IrpaduK buGmioreia LIOK

59. PABHCHHE € JIByMS IEpEMe erorp https://m.edsoo.ru/7f4399b4
VYpaBHeHHE C JBYMS IEPEMEHHBIME U €T0 Tpaduk Bubmoreta LIOK

60. p ABY P P https://m.edsoo.ru/7f4399b4
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Cucrema IByX TMHEHHBIX YPaBHEHUH C IBYMs

bubmuoreka [IOK

61. HepeMeHHBIMH 1 68 peLlIeHHe https://m.edsoo.ru/7f4399b4
Cucrema IByX JMHEHHBIX YPABHCHUI C IBYMS bubmiorexa LIOK

62. HepEMCHHBIMH 1 68 pellieHHe https://m.edsoo.ru/7f4399b4
Cucrema IByX TMHEHHBIX YPaBHEHHUU C IBYMS brbmmorexa LIOK

63. HepCMCHHBIMH 1 68 POLICHHE https://m.edsoo.ru/7f4399b4
Cucrema JIByX TMHEHHBIX YpaBHEHUH C IBYMs brbmmorexa LIOK

64. HEpCMCHHBIMH M 68 peleHHe https://m.edsoo.ru/7f4399b4
Cucrema IByX JTUHEHHBIX YPABHEHHUN C ABYMSI bubmmoreka [HOK

65. [EPEMEHHBIMY H €€ PELICHHE https://m.edsoo.ru/7f4399b4
n . butmmoreka [IOK

66. POMERTTORHLI KOHTPO-TE. https://m.edsoo.ru/7f4399b4
67 Pemmenue cucreM AByX ypaBHEHUH, OHO U3 bubanoreka [HOK

' KOTOPBIX JITHEHHOE, a PYroe — BTOPOil CTENCHU https://m.edsoo.ru/7f43d23a
68 Pemmenue cucreM AByX ypaBHEHUH, OHO U3 bubanoreka [HOK

' KOTOPBIX JINHEHHOE, a APYroe — BTOPOi CTENCHU https://m.edsoo.ru/7f43d55a
Pemenne cucrem AByX ypaBHEHUH, OHO U3 bubmorexa LIOK

69. KOTOPBIX JINHEWHOE, & IPYyTrO€ — BTOPOH CTENCHH https://m.eds00.ru/7f4399b4
Pemenne cucrem AByX ypaBHEHUI, OHO U3 Bubmiorexa LIOK

70. KOTOPBIX JINHEHHOE, & APYroe — BTOPOii CTCIICHH hitps://m.eds00.ru/714399b4
I'pacdudeckas MHTEpIPETAIUS CHCTEMBI bubmmorexa LIOK

71. yPABHEHI C JIBYMS! TIEpEMCHHBIM https://m.edsoo.ru/7f4399b4
PereHne TeKCTOBBIX 3a/1a4 aJre0pandecKum bubmoreica LIOK

12. 2 P https://m.edsoo.ru/7f4399b4

CcIocoooM
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Pelienne TeKCTOBBIX 3aaa4 aHF66paI/I‘lCCKI/IM

bubmuoreka [IOK

73. c0cOBOM https://m.edsoo.ru/7f4399b4
Pemrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM bubmoreka [{OK

74. croco6om https://m.edsoo.ru/7f4399b4
Pemmenne TeKCTOBBIX 331a4 aNreOpandecKuM bubaunoreka [JOK

75. Ccroco6oM https://m.edsoo.ru/7f4399b4
Pemenue TeKCTOBBIX 331a4 areOpandecKuM Bbubanoreka [HOK

76. Croco6oM https://m.edsoo.ru/7f4399b4
KonTpoabhas padora no teme «CucremMbl bubmmorexa LIOK

7. ypaBHenHib» https://m.edsoo.ru/7f4399b4
butmmoreka [IOK

78. YucioBsIe HEPABEHCTBA U UX CBOMCTBA https://m.edsoo.ru/7f4399b4
79 UmncnoBple HEpaBEHCTBA U X CBOWCTBA bubamorexa LHOK

' p https://m.edsoo.ru/7f43ad5a
80 JluneiiHble HepaBeHCTBA C OJHON TIEpEMEHHOHN U bubanoreka [HOK

' UX peIleHne https://m.edsoo.ru/7f43af08
81 JIuHeliHbIe HEpaBEHCTBA C OJHON IEPEMEHHON U bu6imoreka [IOK

' WX pelIeHne https://m.edsoo.ru/7f43af08
82 JIunHeliHbIe HepaBEeHCTBA C OJJHON IIEPEMEHHON 1 Bbu6imoreka [IOK

' UX peIleHne https://m.edsoo.ru/7f43af08
Cucrembl THHEHHBIX HEPABEHCTB C OJTHOM bubmmorexa LIOK

83. HepEMEHHOM H HX PellIcHHE https://m.edsoo.ru/7f4399b4
CucteMbl TUHEHHBIX HEPABEHCTB C OAHOU bubmiorexa LIOK

84. MepeMeH ok 1 X pemmeHHe https://m.edsoo.ru/7f4399b4
85 CucremMbl THHEHHBIX HEPABEHCTB C OJTHOM bubanoreka [HOK

HCpeMeHHOfI 1 UX PCHICHUC
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86 KBanpaTHbie HEpaBEHCTBA U UX PEIICHUE bubmorexa [IOK

' AP P P https://m.edsoo.ru/7f43b098
87 KBanpaTHbie HepaBeHCTBA U MX PEIICHUC bubmorexa LIOK

' AP P P https://m.edsoo.ru/7f4399b4
88 KBanpaTHbie HEpaBEHCTBA U UX PEIICHUE bubmorexa [IOK

' P p P https://m.edso0.ru/7f43b21e
Bbubnmoreka IJOK

89. KBajparHbic HEpaBeHCTBA U UX PEIICHUE https://m.edso00.ru/7f4399b4
bubnmnoreka IJOK

90. KBanpaTHbIe HEpaBeHCTBA U UX PELICHHE https://m.edsoo.ru/7f4399b4
91 KBanpaTHbie HEpaBEeHCTBA U UX PEIICHHUE bubmorexa LIOK

' AP p P https://m.edsoo.ru/7f43b5a2
bubmmoreka [IOK

92. KBajpaTHbIe HEpaBEHCTBA U UX PEIIEHUE https://m.edsoo.ru/7f4399b4
bubmmoreka [IOK

93. KBajpaTHbIe HEpaBEHCTBA U UX PEIIEHUE https://m.edsoo.ru/7f4399b4
94 I'pacdnueckas nHTEpIIpETANIS HEPABEHCTB 1 bu6imoreka [IOK

' CHCTEM HEPaBEHCTB C JIByMS IEPEMEHHBIMU https://m.edso0.ru/7f43b098
I'paduueckast UHTEpPIPETAIHS HEPABESHCTB U bubmorexa LIOK

9. CHCTEM HEPaBEHCTB C JIByMSl IEPEMEHHBIMU hitps://m.eds00.ru/7f4399b4
I'paduueckas nHTEpHIpETALSI HEPABEHCTB U Bbub6immoreka [IOK

96. CHCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU https://m.edso0.ru/7f4399b4
I'paduueckas naTEpHIIpETAIHsI HEPABEHCTB U bu6mmotexa [{OK

97. CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMU https://m.edso0.ru/7f4399b4
98. KounrpoubHasi paGora no teme «HepaBeHncraa» bubmmotreka [JOK
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. bubmuoreka [IOK
99. [TonsTHE YKCIOBOM TOCIEIOBATSILHOCTH hitps://m.eds00.ru/743e6c6
. bub6nmoreka [JOK
100. TTonsTHe YKCIOBOM MOCIEN0BATEIFHOCTH https://m.eds00.ru/7f4399b4
101 3amaHue mOCIe0BaTEIbHOCTH PEKYPPEHTHOM bubmoreka [JOK
' (hopmyIoit 1 hopMyIToii n-ro YieHa https://m.edsoo.ru/7f43ebda
102 ApudmeTraeckas ¥ TeOMeTpUYECcKasi IPOTPECCUU bubmmorexa LIOK
' https://m.edsoo.ru/7f43ed7e
103 ApudmeTraeckas ¥ TeOMeTpUYECcKasi IPOTPECCUr buomorexa LIOK
' https://m.edsoo.ru/7f43f3b4
A bubnnorexa LIOK
104, pudMeTHIecKas U TeOMETPUIECKast POrPECCHU https://m.eds00.ru/7f4399b4
A butmmoreka [IOK
105, pUdMeTHIECKas U TEOMETPUIECKas MPOrPECCUr https://m.edso0.ru/7f4399b4
dopmybl n—\1:0 YJieHa apI/\I'(i)MeTI/I‘leCKOI/I u Bu6muorexa IIOK
106. TreOMETPHYECKOU MTPOTPECCHIA, CYMMBI MTEPBBIX N https://m.edso0.ru/7f43f58a
4JIEHOB T '
. dbopMyann-vro YJIeHa apI/\I'(bMeTI/IIIeCKOI/I u i Bu6muorexa LIOK
. FEOMETPHYECKOM MPOrPECCHIA, CYMMBI ITEPBBIX https://m.eds0.ru/7f43ef2c
YJICHOB
dopmysl N-TO 4ileHa apI/\I'(bMeTI/I‘leCKOI/I u BuGmmorexa LIOK
108. FEOMETPUUYECKOMN MPOTrPeCCUil, CyMMBI IEPBBIX N https://m.edso0.ru/7f43f0c6
4JIEHOB — '
dopmyiibl N-TO iIeHa appiQ)MeaneCKon u BuGmmotexa LOK
109. FEOMETPHUYECKON MTPOIPECCHIA, CYMMBI IIEPBBIX N htps://m.eds00.ru/7f43f72¢
4JIEHOB - '
dopmysl N-TO ileHa ap%d)MeTquCKOH u BuGmmorexa LIOK
110. TCOMETPHUYECKOM MTPOTPECCHIA, CYMMBI IIEPBBIX N https://m.eds00.ru/7f43f8a0
YJIEHOB T '
111 H300paxeHne WieHOB apu(pMEeTHISCKON U bubmmoreka [JOK

reOMETPUUYECKOM MPOTPEeCCUl TOUKaMH Ha

https://m.edso00.ru/7f4399b4
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KOOpZLPIHaTHOfI IIJIOCKOCTHU

M3obpakeHue 4IeHOB apu(hMETHUSCKON U

bubnmmoreka [JOK

112. TEOMETPUIECKOHN IPOTPECCHil TOUKaMH Ha https://m.edsoo.ru/7f4399b4
KOOPJIMHATHOM MIOCKOCTH

bubmmoreka [JOK

113. JIvHEeRHEBIN 1 SKCIIOHEHITHAIBHEIA POCT https://m.edsoo.ru/7f4399b4
butnuorexa LIOK

114. CI0KHBIC IPOUCHTEI https://m.edsoo.ru/7f43fe0e
CHIOKHLIE IDoLe bubnmnoreka IJOK

HBIE II HTBI

115. . pott https://m.edso00.ru/7f4399b4
CI105KHBIE IPOLICHTEI bubmorexa [IOK

116. pot https://m.edso00.ru/7f4399b4
butmmoreka [IOK

117, COAHbIC MPOUCHTEI https://m.edsoo.ru/7f4401a6
118 Koutpoabhas padora no teme «HucsjoBbie bubmuotexa [IOK

' OC/IEA0BATEILHOCTID) https://m.edsoo.ru/7f440418
IToBTOpeHwme, 0000ITIeHNE U CHUCTEMATH3AIHS bubmmoreka [IOK

119. 3HaHWH. 3aIMCh, CPAaBHEHHE, TEHCTBYS C https://m.edsoo.ru/7f4399b4

JICHCTBUTEIHLHBIMU YHCIIAMH, YUCIIOBAs TIPsMast

[ToBTOpeHwue, 0000IIICHHE U CUCTEMAaTH3ALIMS bubmmorexa LOK

120. 3HaHuil. [IpoieHTsl, OTHOIIEHUS, MPOIOPLUU https://m.edso0.ru/7f4399b4
IToBTOpeHwue, 0000IICHHE U CHUCTEMATH3AIHS bubmorexa HOK

121. 3HaHui. OKpyTIIeHne, TPUOIKeHIE, OIICHKA https://m.edso0.ru/7f4399b4
B 10K

‘ ) A https://m.edsoo.ru/7f443b12

apu(METHIECKUM CIIOCOOOM
HOBTopeHI/Ee, 000011IeHNE U CUCTEMATU3AIUA Bubmorexa [[OK
123. 3HaHuil. Pemenne TeKCTOBLIX 3a1a4

apu(pMEeTHIECKHM CIIOCOOOM

https://m.edsoo.ru/7f443cd4
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IToBTOpeHME, 0000IICHHE U CUCTEMAaTH3AIIHS

bubnmoreka [JOK

124, 3HaHuK. Pernienne TEKCTOBBIX 3a1a4 hitps://m.edsoo.ru/7f443fea
apuPpMETHICCKAM CITOCOOOM
125, | seasmt Tipoobpasasane ammelpammensne BuGmnorexa LIOK
' - /peobp p https://m.edsoo.ru/7f4441ca
BBIPXKCHHIA, JIOMYCTUMbIC 3HAUCHUS
e, | o e s B LOK
‘ - 'peobp P https://m.edsoo.ru/7f444364
BBIpa)KCHHIA, JIOMYCTUMBIC 3HAYCHHUS
I Batmores 110K
' - 'Peodp p https://m.eds00.ru/74446f2
BI)Ipa)KCHI/II/I, I[OH}/CTI/IMI)IG 3HAYCHUSA
126, | smarnat TipooGpaostmane ammeGpammentimt Bubmnorexa LIOK
‘ - 'peobp P https://m.edsoo.ru/7f444a94
BBIPa)KCHHIA, JIOMYCTUMBIC 3HAYCHHUS
Bumores 110K
’ - O YHKLH. P g https://m.edsoo.ru/7f444c56
W3yYEHHBIX QYHKIHH
butmmoreka [IOK
130. HToroBasi KOHTpPOJIbHAsI padoTa hitps://m.edsoo.ru/7f44444
B LOK
' - OYHKIIH: P g https://m.edsoo.ru/7f44516a
W3YUYCHHBIX QYHKIHHA
o 10K
‘ - P YHKIH. P g https://m.edsoo.ru/7f4452e6
W3yUYCHHBIX QYHKIHHA
150 | omombeme, oo T B LOK
' P P yp https://m.edso0.ru/7f445516
CHUCTEM
[ToBTOpeHwue, 0000IIICHHE U CUCTEMATH3ALIMS bubmuoteka ITOK
134. 3HaHui. ['padudeckoe perieHne ypaBHEHUH 1 X https://m.edsoo.ru/7f4399b4
CHUCTEM
IToBTOpeHMe, 0000IICHHE U CHUCTEMAaTH3AIHS bub6mmoreka [JOK
135. 3HaHui. ['paduueckoe peleHne ypaBHEHUN U UX https://m.edsoo.ru/7f4399b4

CUCTEM



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4

136. | OO0o01eHne U cucTeMaTu3anus 3HaHUI 1
OBLIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 102+34*




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KUIIACC
Kon IIpoBepsiemble peaMeTHbIE Pe3YJIbTATHI OCBOCHUS
NpoBepPsEMOro OCHOBHOJ# 00pa30BaTe/ibHOI MPOrPaMMbI OCHOBHOTI'O
pe3yJbTara o01rero oopa3oBanus
1 Hucna v BBIYUCIIEHUS
11 BoinonHsaTh, coueras yYCTHbIE M MNHUCbMEHHBIE MPUEMBI,
apupMeTHYecKue JeHCTBUS C PallMOHAIbHBIMU YU CIIAMU
HaxomuTe 3Ha4YeHUsT 4YHUCIOBBIX BBIPAKEHUH, MPUMEHSTH
19 pa3zHooOpa3Hbie CHOCOObI U MPUEMBI BBIUMCICHUS 3HAUYCHUI
' JIpOOHBIX  BBIpAXXEHUM, COAECPKAIMMX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOHU
[lepexoquTe OT oOnHOW (OpPMBI 3amUCH YHCEN K JpYyroi
13 (mpeoOpa3oBbIBaTh JIECATHUHYIO JpO0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTHU, B OECKOHEUHYIO
JNECATUYHYIO IPOOb)
1.4 CpaBHUBATH U YNOPSAIOYUBATHh PAIMOHAIIBHBIEC YUCTIA
1.5 OKpyriaTh yncia
BpINOMHATE TPUKUAKY W OLEHKY pPE3yJibTaTa BBIYHCICHUM,
1.6 OIIEHKY 3HAYCHHUM YHCIOBBIX BBIPAXKECHHI. BBINOIHATH
JNEUCTBUS CO CTENEHSAMU C HATypaJIbHBIMU MOKa3aTEIsIMU
17 [TpuMeHsTh MPU3HAKY IETUMOCTH, PA3JIOKEHUE HA MHOXKUTEIH
HaTypaJIbHBIX YUCET
Pemiate nmpakTUKO-OPUEHTUPOBAHHBIEC 3aJlaud, CBSA3AHHBIE C
OTHOIIICHUEM BEJIMYMH, MPOMOPIHUOHAIBLHOCTHIO BEJIMYMH,
1.8 MPOIIEHTAMU, MUHTEPIPETUPOBATHh PE3yJIbTAThl PEIICHUS 3aad
C y4€TOM OrpaHWYCHUM, CBSI3aHHBIX CO CBOWMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpandeckre BhIpaKECHUSI
21 Hcnonb3oBath anrebpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY,
IPUMEHSTH €€ B POLIECCE OCBOEHUS yueOHOTO MaTepHalia
29 Haxonuth 3HaueHnss OYKBEHHBIX BBIPAKCHHM TPHU 3aJaHHBIX
3HAYEHUSX IEPEMEHHBIX
23 BrinonHaTe mpeoOpa3oBaHus 1EJI0T0 BBIPAKEHUSI B MHOTOUWICH
' MIPUBEJICHUEM TTOJOOHBIX CJIaraeMbIX, PaCKPhITHEM CKOOOK
BpINOMHATE yMHOXEHHE OJHOYWIEHA HAa MHOTOYWIEH W
2.4 MHOTOYJIEHa Ha MHOTOYJICH, MPUMEHSTh (OPMYJIbI KBajapara

CYMMBI U KBaJpara pa3HOCTH




2.5

OcCy1ecTBIATh Pa3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIHU C
IOMOIIbI0 BBIHECEHUS 3a CKOOKHM OOILIEro MHOMKHUTEI,
IPYIIUPOBKU CJIaraemMslX, IIPUMEHEHUS bopmyn
COKPAILIEHHOI'O YMHOXKEHHUS

2.6

2.7

[IpumeHnsaTs npeoOpa3oBaHUsT MHOTOYJICHOB ISl PELICHUS
Pa3IMYHBIX 33/1a4 M3 MATEMaTHKW, CMEXKHBIX MPEIMETOB, W3
peanbHOM MPaKTUKU

Hcnonp30BaTh  CBOWMCTBA  CTENEHEW C€  HATypAJIbHBIMU
MOKa3aTeJsIMU 1711 IpeoOpa30BaHus BEIPAKEHHM

3.1

3.2

YpaBHEHUS U HEPABEHCTBA

Pemrare nuHelHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM,
IIPUMEHSS TpPaBUia IIEPEX0Ja OT HCXOJHOIO YpPAaBHEHHS K
paBHOCWIBHOMY eMy. [IpoBepsTh, ABIAETCA U YUCIO KOPHEM
YPaBHEHU

[IpuMeHATh rpaduyeckue METOAbl NPU PEUICHUU JTHHEHHBIX
YPaBHEHUM U UX CUCTEM

3.3

3.4

[lonbGupatrs npuMmepsl Nap 4YMCEN, SBISIOUIMXCA PpELICHUEM
JIMHEWHOI'0 YPaBHEHUS C ABYMs [IEPEMEHHBIMU

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIUHEHHOro
yYpaBHEHUS C JBYMs NEPEMEHHBIMH; MOJIB3YSICh TpauKoM,
IIPUBOJUTH IPUMEPHI PEMIECHUSI YPABHECHHUS

3.5

Pemate cuctembl ABYX JIMHEWHBIX YpaBHEHUH C JABYyMs
NEPEeMEHHBIMH, B TOM YHCIIEe TpapuIecKu

3.6

CocTaBisIiTh U peuiaTh JUHEHHOE YPABHEHHE WM CHCTEMY
JIMHEVHBIX YpPaBHEHUMU o YCIIOBUIO 3a71a4u,
VHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3aJayu
IIOJTyYE€HHBIN PE3yJIbTaT

Koopaunate! u rpadpuku. yHKIMHA

4.1

4.2

4.3

N3o6paxath Ha KOOpPJIUHATHOU IPSMOU TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH,
WHTEpPBAJIBI,  3alUChIBATh  YUCIOBBIE  MPOMEKYTKA  HaA
anreOpanvecKkoMm si3bIKe

OtMeyaTh B KOOPJAWHATHON IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpIMHATaAM

Crpouts rtpaduku nuHeHHBIX (yHKIUHA. CTpouth Tpadux
dynicuan y = [x

4.4

4.5

OnuceiBaTh ¢ MOMONIBIO (YHKIIUHA W3BECTHBIC 3aBUCHMOCTH
MEXIy BEJIMYMHAMHU: CKOPOCTh, BpEMs, pacCTOSHUE, IICHY,
KOJIMYECTBO, CTOMMOCTD, TTPOU3BOIUTEIIEHOCTD, BPeMs, 00bEM
paboTHI

Haxonuthb 3HaueHHne PyHKIMU IO 3HAUCHHIO €€ apryMeHTa




[Tonumate rpaduyeckuil cnocod NpenCTaBICHUS U aHAIM3a

4.6 uH(popManu, W3BJICKATh U MHTEPHPETHUPOBATH WHPOPMAITUIO
13 rpadMKOB peaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH
8 KIIACC
Kon IIpoBepsieMble MpeAMeTHBbIE Pe3YJIbTATHI 0CBOCHHS
NpoBEpPsAEMOro OCHOBHO# 00pa30BaTe/ibHOI MPOrPaMMbl OCHOBHOI'O
pe3yJabTara 001ero od0pazoBaHus
1 Hucna v BBIYUCIEHUS
Hcnonb3oBaTh HauyajgbHbIE TNPEJCTABICHUS O MHOMXECTBE
11 JNEUCTBUTEIBHBIX YHCEN JJisi CpaBHEHHUSA, OKPYIJCHUs U
' BBIYUCJICHUMN, N300pakaTh JCHCTBUTEIIbHBIC YUCIIA TOUKAMU Ha
KOOPJIMHATHOMW MPSIMOM
[IpuMeHATh MOHATHE apU(PMETUUECKOrO0 KBAJIPATHOTO KOPHSI,
19 HAXOJUTh KBaJIpaTHbIE KOPHH, UCIIOIB3Ys MPU HEOOXOIUMOCTH
KaJIbKYJISITOP,  BBIMOJHATH  MPeoOpa3oBaHMsl  BBIPAKECHUIH,
COJIEpIKAINX KBAJpaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM
13 Hcnonb3oBath 3anmucu OOJIBIIMX M MaJIbIX YHMCENI C MOMOUIBIO
' NECATUYHBIX ApoOel u creneHelt yucna 10
2 AnreOpandecKkre BhIPaKECHHUS
[IpuMeHsATh TIOHSITHE CTENEHM C IEJNbIM IOKa3aTeleM,
2.1 BBITIOJIHATh ~ MPE0Opa3OBaHMS  BBIPAKEHUH,  COJEpKAIIUX
CTEIEHH C LIeJIBIM [TOKa3aTesieM
BrINOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHATBHBIX
2.2 BBIPQKCHUN HAa OCHOBE IPABUJI JCUCTBUIM HAJl MHOTOWICHAMH U
anredpandyecKuMu ApoosiMu
2.3 PackiaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKHUTEIN
[IpumensaTh mnpeoOpa3oBaHMsl BBIPAXKEHUW JUISI  pELICHUs
2.4 pa3IMYHBIX 3aJlad U3 MaTE€MaTUKH, CMEXHBIX MPEIMETOB, W3
peanbHOM MTPAKTUKH
3 YpaBHEHUS 1 HEPABEHCTBA
Pemats nuHelHbIE, KBaJApaTHbIE YPaBHEHUS W pallMOHAJIbHBIC
3.1 ypaBHEHMSI, CBOISIIMECS K HUM, CUCTEMBI JBYX YpPaBHCHHUH C
JBYMsI IEPEMEHHBIMU
[IpoBoauTe NpocCTENIINE HUCCIEAOBAHNUS YPABHEHUU U CUCTEM
ypaBHEHHM, B TOM 4YHCJI€ C TMPUMEHEHHEM TpaduiecKkux
3.2 npeacTaBlieHuid (yCTaHABIMBATh, MMEET JIM YpPaBHEHHUE WIIU

CHUCTEMa YpPaBHCHHMM PEIICHUS, €CIIM HMEET, TO CKOJBKO, U
nmpouee)




[lepexoauTs OT cloBecHOW GOPMYIUPOBKH 3adadyu K e€
anredpandecko MOJIENH C MOMOIIBbIO COCTABIICHUS YPaBHEHUS

3.3 WJIM CUCTEMBI YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a9 MTOJTYYCHHBIA PE3yIbTaT
[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJISi CPAaBHEHUS,
3.4 OIICHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEepEeMEHHOU
U HUX CHCTeMbl, [laBaThb TIpaUuecKyl0 WJUIIOCTPALNIO
MHO>KECTBA PEIlICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKINT
[ToHuMaTh ¥ UCTOIB30BATh (DYHKIIMOHAIBHBIE MOHSATUS U SI3bIK
41 (TepMHUHBI,  CHUMBOJIMYECKHE  OOO3HAYEHHUsI), ONPEIEIATh
3Ha4YCHHE (PYHKIIMU TI0 3HAYCHUIO apryMEHTa, ONpPEIeIsiTh
CBOMCTBa (DyHKIMH 1O €€ Tpaduxy
Ctpouts rpaduku dJIeMEeHTapHBIX (QYHKIIUA BUA:
4.2 y = k/x,y=x?y=x%y=|X|, onucbiBaTh CBONCTBA YUCIOBOU
¢yHKUIMU 110 €€ rpaduKy
9 KJIACC
Kon IIpoBepsieMble MpeAMeTHBbIE Pe3YJIbTATHI OCBOECHHS
NpoBepsieMoro OCHOBHO# 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOTI'O
pe3yJjbTara 001ero odopasoBaHus
1 Yucna 1 BBIYUCTICHUSA
11 CpaBHUBaTh U yOOpSAIOYHMBATH  pallMOHAIbHBIC u
UppalloOHAIbHBIC YHCIIa
BreImonHATe  apudMeTHYecKue IEHCTBHUS C  palliOHATBHBIMH
1.2 YUCJIAMH, COYETasi YCTHBIC U MMMCbMEHHbBIC MPUEMBI, BBITIOIHSATD
BBIYHCIICHUS C UPPAIMOHATLHBIMH YHCIIAMU
13 HaXO)Z[E/ITB 3HAUCHUS CTETCHEH C IEeIbIMH MOKa3aTeNAMI M
KOPHEH, BBIYMCIIATH 3HAUYCHUS YUCIOBBIX BBIPAXKECHUHN
14 OkpyTrasTh ﬂeﬁCTBHTeJEBHBIe 4MCIA, BBIMOIHATL NPHKUAKY
pe3ynbTaTa BBIYMCICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 VYpaBHEHUS U HEpABEHCTBA
Pemate nuHeWHBIE W KBaJpaTHBIC YpPAaBHEHWsS, YpaBHCHUS,
2.1 CBOJAIIMECS K HHUM, HPOCTEHIIHE IpOOHO-paIriOHAIbLHBIC
ypaBHEHUS
Pemare cucrempl ABYX JMHEMHBIX YpPaBHEHUHW C JBYMs
2.2 NEPEMEHHBIMM U CUCTEMBI JABYX YPaBHECHHM, B KOTOPBHIX OJIHO
ypaBHEHUE HE SIBJISETCS JIMHEHHBIM
2.3 Pemath TekCTOBbIE 3ajayM anreOpanvyecKuM CIIOCOOOM C




MOMOILBIO COCTaBJICHUS YpaBHEHUSI WJIM CHCTEMBI JBYX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU

2.4

2.5

2.6

[IpoBoauTh MpOCTEHIINE MCCIECIOBAHNS YPABHEHUNW U CHUCTEM
YpaBHEHUH, B TOM 4YHUCJIE C MPUMEHEHHEM TIpapUuecKux
OpeICTaBICHUN (HampuMep, YCTAHAaBIUBaTh, HUMEET JIH
YPaBHEHHUE WJIM CUCTEMA YPABHEHHMM PELICHUS, €CIIM UMEET, TO
CKOJIBKO)

Pemate nuHEHBIE HEpPAaBEHCTBA, KBAAPATHHIE HEPABEHCTBA,
n300paXkaTh pEIICHUE HEPABEHCTB Ha YHUCIOBOM MPSMOMU,
3aIACHIBATH PEIICHUE C MIOMOIIBIO CUMBOJIOB

Pemate  cuctemMbl  JIMHEWHBIX  HEPABEHCTB,  CHUCTEMbI
HEpPAaBEHCTB,  BKIIOYAIOIIME  KBaJpaTHOE  HEPABEHCTBO,
n300pakaTb pEIICHWE CHUCTEMbl HEPABEHCTB Ha YHCIOBOM
MPSIMOM, 3aITUCHIBATh PEILICHHUE C TIOMOIIbIO CHMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHbIX 33134
OyHKIMH

3.1

PacniosnaBate (GyHKIMH H3yd4eHHBIX BUAOB. [loka3bIBaTh
CXEMaTHUYECKU PACIOJIOKEHHE Ha KOOPJIMHATHOM IUIOCKOCTHU
rpadukoB GpyHkuui Buaa: y=kx, y=kx+b, y=k/x, y=ax’t+bx+c,
B 3aBHCHMOCTH OT 3Ha4eHUl KOA((UIIMEHTOB, OMUCHIBAThH
CBOMCTBa (DYHKIIHIA

3.2

3.3

Iloka3bIBaTh CXEMATUYECKU PACIIOJNIOKEHHE HAa KOOPAMHATHOMU
wiockocTu TpadukoB ¢GyHkiud Buga y = VX, Y = |Xx| u
OMHCHIBATH CBOMCTBA (DYHKITUN

CtpouTts 1 N300paxaTh CXeMaTUUYECKU TpauKu KBaAPATUYHBIX
(yHKUMNA, OMUCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIMI MO UX
rpadukam

3.4

Pacno3naBate  kBaapathuHyro GyHKIHIO TI0  Qopmylie,
NPUBOJUTH TPUMEPHI KBAJAPATUYHBIX (DYHKIIUH W3 peabHON
KU3HU, (PU3UKH, TCOMETPUU

4.1

ApudmMernueckas 1 reoMmeTpruecKasi IpoOrpeccuu

Pacrio3naBate  apudmeTHUECKyr0 M TE€OMETPUUYECKYIO
IIPOTPECCHUH MPHU PA3HBIX CIIOCO0AX 3aJaHus

4.2

4.3

BuInosHATE BBIYMCIICHUST € HCMHOJb30BaHUEM GOpMyT N-TO
yieHa apuMETUYECKOW U TeOMETPUUYECKOW MPOrpeccHid,
CYMMBI IEPBBIX N YJIEHOB
N3o0paxkath  4jeHbl TMOCJIEIOBATEIIBHOCTH TOYKAMH  Ha
KOOPJIMHATHOM IUIOCKOCTH

4.4

Pematp 3a7a4H, CBSI3aHHBIC c YU CIIOBBIMU
MIOCJICIOBATENBHOCTSIMA, B TOM YHCII€ 3aJa4yd W3 PEaTbHOU
KU3HM (C  HCIOJB30BAHMEM  KaJbKyJsTOpa, IU(POBBIX




TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
1 Yucna ¥ BBIYMCIICHUS
JpoOu OOBIKHOBEHHBIC W JIECITHUYHBIC, TIEPEXO0Jl OT OJHOU (HOPMBI
1.1 3anmucu ApoOei K apyroi. [loHsTHE parmoHaIBLHOTO YMCIIA, 3aIKCh,
CpaBHEHHE, YIIOPSTOUMBAHUE PAIIMOHATIBHBIX YHCEI
19 ApudmMernueckne MEHCTBHUS C PAlMOHAIBHBIMU YHCIaMUu. PerieHue
3a/1a4 U3 peaslbHON MPAKTUKK HA YaCTH, Ha IpoOur
CreneHn c HaTypaJbHBIM MOKa3aTeseM: OTIpeJieNICHHE,
1.3 npeoOpa3oBaHUE BBIPAKEHUN HA OCHOBE OIPEACIICHHS, 3alllCh
OOJIBIIINX YHCET
[IporeHThI, 3amMCh MPOIEHTOB B BHUAE IpoOM M ApoOU B BHJIEC
14 poIeHTOB. Tpu OCHOBHBIE 3aJ]a4d Ha MPOIEHTHI, pEIIeHUEe 3a/1a4 13
pealbHOU MPaKTUKH
15 [IpumMeHeHre MPU3HAKOB IEIMMOCTH, PA3JIOKCHHE HAa MHOKHUTEIH
HATypaJbHBIX YUCEI
16 PeanbHble 3aBUCHMMOCTH, B TOM 4YHCIe TIpsAsMas H oOpaTHas
MPOTIOPIIMOHAIBHOCTH
2 Anrebpandeckre BeIpaKCHHS
21 [lepeMeHHBIC, YHCIOBOEC 3HAUCHHUE BBIPAKCHUS C IEPEMEHHOM.
JlonmycTuMBbIe 3HaYCHHS TIEPEMEHHBIX
99 [IpencraBnenne 3aBUCUMOCTH MEXTy BETMYMHAMU B BUIE (DOPMYIIBI.
Brruucnenus o popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKCHHM, TOXXISCTBEHHO paBHBIC
BBIPKCHHUS
2.4 CBoiICTBa CTENEHU C HATYPAJbHBIM ITOKA3aTEIIEM
25 Opnounensl W MHoroujieHbl. CtTerneHb, MHoroujieHa. ClioKeHHUE,
BBEIYMTAHNE, YMHOKCHIE MHOTOUJICHOB
DopMyJbl COKpPAIIEHHOTO YMHOXKEHHUS: KBajapaT CyMMbI M KBaJpaT
2.6 pazHocTu. @opMyia pa3HOCTH KBaJIpaToB. Pa3iokeHrne MHOTOUICHOB
Ha MHOYKUTEIIN
3 VYpaBHeHus
31 VYpaBHeHue, KOpeHb ypaBHEHUS, _Tpapuia npeoOpa3oBaHus
ypaBHEHUS, PABHOCWIILHOCTh YPABHEHHIM
32 HHHeEZHoe YpaBHEHUE C OJHOM HvepeMeHHoﬁ, qvncno KOpHEHN
JUHEHHOTO YpaBHEHHSI, pEIIICHUE INHCWHBIX YpaBHEHUN
3.3 CocraBnenue ypaBHEHHUH 1O yCIOBUIO 3a7a4yu. PereHne TeKCTOBBIX




3aJa4 C IIOMOIIBIO ypaBHCHI/Iﬁ

3.4 JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 TpauK
Cucrema AByX JHMHEHHBIX YpaBHEHUW C JBYMs TE€PEMEHHBIMH.
3.5 Pemenue cucrem ypaBHEHUN CrOCOOOM MoOACTaHOBKU. I[IpuMepsl
pelIeHusl TEKCTOBBIX 33/1a4 C MIOMOIIBIO CUCTEM YPaBHEHHI
4 Koopaunate! u rpaduku. OyHkimm
4.1 KoopannaTta TOUkH Ha IpAMOM
4.2 Uucnosbie MPOME3KY TKH. Paccrosinue wmexay JByMs TOYKaMuU
KOOPJIMHATHOMN MPSIMOU
43 [IpsimoyronbHas cuctema KOOpAMHAT, OCH Ox u Oy. Abcuucca u
OpAMHATa TOYKUA HA KOOPAMHATHOM MJIOCKOCTHU
4.4 [Tpumepsl rpaduKoB, 3a/1aHHbIX dbopmynamu. YUrenue rpapukoB
peaIbHBIX 3aBUCUMOCTEM
4.5 [Tonstue pynkuuu. ['padux pynkunu. CBoiicTBa GyHKIUN
4.6 Jluneitnas dyukuus, e€ rpapuk. ['padux byHkuun y = |x|
47 Fpa(bnqecime pEIICHUE JIMHEWHBIX YPABHEHUW U CHUCTEM JIMHEHWHBIX
ypaBHEHUI
8 KVIACC
Kog IIpoBepsieMbIil 3JIEMEHT COAEPKAHMS
1 Uucna v BBIYUCIEHUS
11 KBanpatsblii KopeHb u3 yncia. [lonsatue o0 uppaioHaibHOM YHCIIE.
JlecsiTnuHbIe IPUOIMKEHUS UPPAITMOHATIBHBIX YUCE
CBoiicTBa apu(METHUECKUX KBAJAPATHBIX KOPHEW U MX MPUMEHEHUE
1.2 K TpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUN W  BBIYHCIICHUSM.
JIeiCTBUTENBHBIC YHCIA
13 Crenensp ¢ 1enpIM MokasareseMm u e€ csorcrBa. CTaHaapTHas 3alKCh
qucIia
2 AnreOpanyeckue BbIpaKCHHS
21 KBampaTHbIil TpEXUIIEH, pa3JIOKEHHE KBAAPATHOTO TPEXUIIEHA Ha
MHO>KUTENN
29 AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoit
npodu
23 CrnoxxeHue, BBIUMTAHUE, YMHOXCHHE, JEJCHHE anredpandecKux
npo0eit
2.4 PanronanpHbIe BRIpQXKEHUS U UX ITpeoOpa30BaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBaapatHoe ypaBHeHue, popmyna KOpHEH KBaJApaTHOTO ypaBHEHUS.

Teopema Buera




3.2

Pemenue ypaBHeHI/Iﬁ, CBOJAIIMNXCA K JIMHEHHBIM U KBaaApPaTHbIM

3.3 [Tpocreiimue ApoOHO-palMOHATFHBIE YPABHEHUS
['paduueckas uHTEpHpeTalvs YpaBHEHUN C IByMs EPEMEHHBIMU U
3.4 CUCTEM JIMHEWHBIX YpaBHEHUU ¢ AByMs TepeMeHHbIMH. [Ipumepsi
pellleHus] CUCTEM HEeJTMHEHHBIX YPaBHEHU C ABYMS MTEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckum crocoOom
3.6 YucnoBble HEPABEHCTBA U X CBOICTBA
3.7 HepaBeHCTBO ¢ 01HOM MepeMeHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHelHbIE HEPaBEHCTBA C OJIHOM NMEPEMEHHOU
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJJTHOI MEPEMEHHON
4 DOyHKIMH
41 [Tonsitue Pynkuu. O6macTh ONpenaeneHus 1 MHOKECTBO 3HAUCHHI
¢bynkuun. CnocoOsl 3a1aHus PyHKIUI
4.2 ['padux bynkuuu. YreHue cBOUCTB PyHKIMM MO €€ rpaduxy
4.3 [Tpumepsl rpad@ukoB GYHKIHMA, OTPAKAIOIINX PEATbHBIE TPOLIECCHI
44 @OyHKIMY, ONKMCHIBAIOLIUE IPSIMYIO U O0OpaTHYIO IPONOPLIUOHATIBHBIE
3aBUCUMOCTH, UX TpaduKu
4.5 OyHKIMU ) =X, y = X7
4.6 Oynxmun y = Vx, y = |x|
4.7 ['padmueckoe pelnieHue ypaBHEHUN U CUCTEM YpaBHEHHM
9 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna u BEIYUCIIEHUS
11 PamonanpHble  4HMCna, UWppalMOHANbHBIE YHCIA, KOHEYHBIE U
OeCKOHEUHbIE AECATHYHbIE TpOOU
MHOX€ECTBO JEHUCTBUTENBHBIX YHUCEN, JCUCTBUTEIBHBIC YHCIA Kak
12 OECKOHEUYHEIE JICCSITUYHBIC poOu. VBSaI/IMHO OJIHO3HAYHOE
COOTBETCTBHE MEXKIYy MHOXECTBOM JEHCTBUTEIBHBIX YHCEN U
KOOpAUHATHOM npsiMoi. CpaBHEHUE NEHCTBUTEIBHBIX YHACEIT
1.3  Apudmerndeckue NeUCTBUS C IEUCTBUTEILHBIMI YUCIAMHU
N3mepenus, MPUOTMKEHUS, OIICHKH. Pazmepsni 00BEKTOB
14  OKPYKAIOIIETO MHMPA, JUIMTETLHOCTH MPOLECCOB B OKPYIKAKOUIEM MHPE.
[TpubnmmkéHHOE 3HAYEHHE BEIWYHUHBI, TOYHOCTh MPHUOIMKCHHUS.
Oxpyraenue yncen. [Ipukuaka u orieHKa pe3ynbTaToOB BBIUYUCICHUIN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1  VYpaBHEeHUS C OJHOUN MEPEeMEHHOU




2.2

JIunerinoe ypaBHeHue. Pelnienrue ypaBHEHUM, CBOASAIINXCS K TUHEHHBIM

KBanparHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOOSIIUMXCA K

2.3
KBaIPAaTHBIM

24 BI/IKB"aI[pa;FHOC YPaBHEHHE. [IpuMmepsl pemieHnss ypaBHEHUN TPETbEU U
YeTBEPTOU CTETICHEH Pa3I0KCHUEM Ha MHOXKHUTEIH

2.5  Pemenue qpoOHO-paiMoOHATBHBIX YPaBHEHUI

2.6  Cucrembl ypaBHEHHA

2.7  YpaBHEHHE C ABYMs IIEPEMEHHBIMU U €ro rpaduk

2.8  Pemenue cucteM ABYX JMHEHHBIX YPaBHEHHM C ABYMS MIEPEMEHHBIMU

29 Pemenue CHCTEM JBYX ypaBHEHUH, OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIPYroe — BTOPOM CTENEHU

210 ['padmueckass wuHTEpHpeTasi CHUCTEMBl YpaBHEHUW C  JOBYyMS
IePEeMEHHBIMH

2.11  PemieHne TEKCTOBBIX 3aJ1a4 aareOpandecKuM Crocooom

2.12  Yucnoble HEpaBEHCTBA M UX CBOWCTBA

2.13 | Pemienue MuHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM

2.14 | Pemenne cucTeM JUHEHHBIX HEPABEHCTB C OJHOU MTEPEMEHHOM

2.15 | KBagparHble HEpaBEHCTBA

216 ['padmueckas wHTEpHpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMHU

3 OyHKIMT

31 KBagparnunas ¢ynkuus, e€ rpapuk u cBoictBa. I[lapabona,
KOOPJIMHATHI BEPIIUHBI TapadO0JIbl, 0OCb CHMMETPUHU TTapadoJIbl

3.2 TI'paduxu dynxmwmii y=kX, y=kx+b u ux cpotictsa

3.3  I'paduxu dynkmwmii y=K/X, y = x° 1 ux cBoiictsa

3.4  TI'paduku GyHKIIUN , 1 ©X CBOWCTBA

4 YucnoBble MOCIEN0BATEIBHOCTH

Omnpenenenue W CrocoObl 3aJlaHUsl YUCIIOBBIX TOCIIEIO0BATEIHLHOCTEH.

4.1  3apmaHue MOCIEAOBATEILHOCTH PEKYypPPEHTHOU dopmysoi u GpopMyson
N-TO 4WieHa

4.9 Apudmernueckas nporpeccusi. Dopmynbel N-ro ujaeHa apupmMeTudecKoin
MIPOTPECCHH, CYMMBI MIEPBBIX N YJICHOB

43 I'eomeTrpuueckas nporpeccus. Gopmynbl N-ro YjaeHa reOMETPUYECKON
MIPOTPECCHH, CYMMBI TIEPBBIX N YJICHOB
N300paxkeHre  WICHOB  apu(PMETHYECKOM U TeOMETPHUYECKOM

4.4  nporpeccuii TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIN u
DKCIIOHEHIIMAJIbHBIA POCT

4.5 | CioxxHbl€ MPOIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NPoBePsIeMOro
TPeOOBaHUA

IIpoBepsiemble TpeOOBaHUs K NPeAMETHBIM pe3yJabTaTaM
O0CBOCHHMS OCHOBHOH 00pa30BaTeILHOM MPOrpaMMBbl
OCHOBHOT0 0011ero o0pa3oBanusi Ha ocHoBe PI'OC

YMmenue OIIepUpOBATH HOHATUSMU: MHOX€ECTBO,
MOJIMHOKECTBO, ~ ONEpallMd  HaJ MHOXECTBAMHU; yMEHHE
OTIEpUPOBATH MOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK,
MPUMEHITh UX MpU PEHIeHUH 337ad; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TPENCTaBICHHE MHOXECTB ISl  OMHCAHMS
pEabHBIX TMPOLIECCOB M SIBJICHHM, MPH PEUICHUH 33734 U3
APYTUX Y4eOHBIX MTPEIMETOB

YMeHue onepupoBaTh IOHATHUSIMH: OIPEACICHUE, AKCUOMA,
T€OopeMa, J0Ka3aTeJIbCTBO; YMEHUE PACIiO3HaBaTh MUCTUHHBIE U
JIO’KHBIE BBICKA3bIBaHUS, MIPUBOJUTH MIPUMEPBI u
KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS W  OTPHULIAHUA
BBICKA3bIBaHUI

YMeHue omnepupoBaTh MOHATHUSAMH: HATypallbHOE YHCIIO,
IIPOCTOE M COCTABHOE YHMCIIO, JEIMMOCTh HATYpaJIbHBIX YHCEN,
NpPU3HAKU ~ JEIUMOCTH, IIeJI0€  YHCIIO, MOJAYJIb YHCIA,
0OBIKHOBEHHAS ApOOb U JeCATHYHAS APOOb, CTAHIAPTHBIA BHUT
yuciaa, palydoHAJbHOE YHCIO, HppalMoOHaIbLHOE  YHCIIO,
apu(pMETHISCKUNA KBAJAPATHBI KOpPEHb, YMEHHE BBIOIHITH
JEUCTBUS C YHCIIaM{, CPaBHUBATh M YIOPSAOYMBATH YHCIIA,
MPEICTABIIATh YWCIAa HAa KOOPJIWHATHOW TMPSIMOW, OKPYIJIATH
YUClia, yMEHHE JelaThb TPUKUAKY U OIEHKY pe3yJibTaTa
BBIUMCIICHUH

YMeHue onepupoBaTh MOHSATHUSIMHU: CTE€NEHb C  UEIbIM
nmokasareyneM,  apu@METHYECKHil  KBaJpPaTHBI  KOPEHBD,
MHOTOYJIEH, anredpanyeckas ApoOb, TOKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypajbHOM CTENEeHU OOJIbIlIE EIUHUIILI; yMEHUE
BBINIOJIHATHh pacu€Thl 1o (opmysaMm, MpeoOpa3oBaHUs LETBIX,
JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUM U BBIPAKEHUN C KOPHSIMH,
pa3yIoKEHUEe MHOTOWIeHa Ha MHOXXHUTEIM, B TOM YHCIE C
UCIOJIb30BaHuEeM (GOpMyJT pa3HOCTH KBaJIpaTOB M KBajpaTa
CYMMBI U Pa3HOCTU

YMeHue onepupoBarh MNOHSITUSMH: YHCIOBOE PAaBEHCTBO,
ypaBHEHUE C OJIHOM NEpPEeMEHHOW, YHUCIOBOE HEPaBEHCTBO,




HEPAaBEHCTBO C IEPEMEHHON; YMEHHE pEllaTh JMUHEWHBIE WU
KBaJIpaTHbIE YpaBHEHUS, TPOOHO-pallMOHAIBHBIE YPABHEHUS C
OIHOW NEPEMEHHOW, CHCTEMBI JBYX JIMHEWHBIX YpPAaBHEHHU,
JMHEIHbIE HEPABEHCTBA U MX CHCTEMBI, KBAJPATHBIE U IPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM
yuciae IIPU  PEUIEHUWM 3a7a4 U3 JPYyruxX MpeaIMETOB W
MMPAKTUYECKUX 3aJa4; YMEHHE MCIOJIb30BATh KOOPAMHATHYIO
OpSAMYI0 M KOOPAMHATHYIO IUJIOCKOCTh JUISl H300pakKeHHs
pelIeHn ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh  MOHATUSAMHU:  (QyHKUMS, Tpaduk
GyHKIIMM, Hynmd (QYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
MPOMEKYTKA  BO3pACTaHMs, YyOBIBaHUS, HauOoJbLIeEe U
HauMeEHbIllee 3HadeHWs] (YHKIUU; YMEHHE OIEepUpOBaTh
MOHATUSAMU:  TpsMas  HOPOMOPIUOHAIBLHOCTh,  JIMHEHHAs
GyHKUHA, KBaJpaTU4yHas byHKUHS, oOpaTHas
MPONOPIUOHAIIBHOCTD, Mapadoiia, TunepooIia; yMEHUE CTPOUTh
rpaduku (QyHKIUH, UCIOJB30BAaTh TpapUKU Jsl ONpEaeICHUs
CBOMCTB ITPOLIECCOB MU 3aBUCHUMOCTEH, JUIA PEIICHMs 3a7ad W3
APYTUX Y4eOHBIX NPEIMETOB U peanbHOM JKU3HU;, yMEHHE
BbIpaXxaTh (POpMyJIaMH 3aBUCUMOCTH MEXy BEIMYMHAMHU

YMeHue omnepupoBaTh MOHATHSIMH: MOCIEAOBATEIBHOCTD,
apupMeTnyeckas M TE€OMETpUYECKas MPOrPECCUH; YMEHHE
HCIIOJIb30BaTh CBOWCTBA IMOCJIEIOBATENbHOCTENH, (POPMYIIbI
CYMMBI U OOIIEro 4jeHa MpH PELIEHUH 3aJ]ady, B TOM YHCIIE
3a]1a4 U3 IpYruX yueOHbIX MPEIMETOB U peaJbHON KU3HU

YMeHue pemath 3aauyd pa3HbIX THUIOB (B TOM 4YHUCJIE Ha
IPOLIEHTHI, IOJIM U YaCTH, JBUKEHUE, padoTy, IIEHy TOBAPOB U
CTOMMOCTb IIOKYIIOK M YCIyI, HaJOIM, 3aJadd M3 00JacTh
yOPABJICHUS] JIMYHBIMM U CEMEWHBIMU (DMHAHCAMM); YMEHUE
COCTaBJIATh BBIPAKECHMS, YPABHEHUS, HEPABEHCTBA U CHCTEMBI
II0 YCJIOBHIO 3aJa4d, HMCCJIENOBATh IIOJy4CHHOE PELICHHE U
OLICHMBATh MPABAONOI00HOCTH MOTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATHSAMU: (PUrypa, TOUYKa, OTPE3OK,
npsiMasi, Jyd, JIOMaHasi, yrojl, MHOTOYI'OJIbHUK, TPEYTrOJIbHUK,
pPaBHOOENPEHHBII W PaBHOCTOPOHHUN  TPEYTOJIbHUKH,
OpsIMOYTOJIbHBI ~ TPEYroJbHUK, MeIWaHa, OHCCEeKTpuca U
BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJBHUK, MNapajuieIOrpaMm,
pOMO, MPSMOYTOJIBHUK, KBaAPAT, Tpanelus; OKPY>KHOCTh, KPYT,
KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYPAMU;
YMEHUE PEIIaTh 33a4M, B TOM YHCJIE U3 TTOBCEIHEBHOM KU3HU,
Ha HaXOXJCHUE TEOMETPUYECKUX BEJIIMYMH C MNPUMEHEHHEM
M3YYCHHBIX CBOMCTB (Uryp u (HhakToB




10

11

12

YMeHue omnepupoBaTh NOHSTUSIMM: PAaBEHCTBO  (QUIryp,
PaBEHCTBO TPEYTrOJIbHUKOB; [1apajuIeIbHOCTh 51
MEPIICHIUKYJIPHOCTh  NMPSAMBIX, YIOJ MEXKIy IPSIMBIMH,
NEPIEeHIUKYNIAp, HAKJIOHHAsA, MPOeKUHsd, Moaodue ¢uryp,
MOJ00HBIE TPEYTOJbHUKH, CUMMETPHUSI OTHOCUTEIBHO TOYKH U
NPSIMOW; YMEHHUE pACIO3HAaBaTh PABEHCTBO, CHUMMETPHUIO M
nonobue Quryp, mnapauieTbHOCTh W NEPIEHIUKYIAPHOCTD
IIPSIMBIX B OKPYKAIOIIEM MUPE

YMeHne onepupoBaTh MOHATHAMU: JUIMHA, PACCTOSHUE, YIOJl
(BeMIMUMHA yria, CHHYC M KOCHMHYC YyIJIa TpPEYroJIbHHUKA),
IJIOIA/1b; YMEHHUE OIICHUBATh pa3Mephl MPEIMETOB U OOBEKTOB
B OKpYXKalollleM MHpE; YMEHHE MPUMEHATh (POpMyJIbI
MepuMeTpa U IO MHOTOYTOJIbHUKOB, IJIMHBI OKPY>KHOCTH
u TUIOLIAAN KpyTa, o0beMa IPSIMOYTOJIBHOTO
napajiejenuneaa; yMEHUe NPUMEHSITh IMPU3HAKUA pPaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CYMME YIJOB TPEYroJIbHUKA,
teopemy Iludaropa, TpuroHoMeTpuyeCKue COOTHOLIEHUS IS
BBIYMCIICHUS JUIMH, PACCTOSIHUH, IUIOIIAIeH

YMeHue wu3zo0paxarb IUIOCKHE (QUIYphl U HUX KOMOHMHAIUHU,
MIPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY WJIU
CUMBOJIbHOMY OITMCaHUIO

13

YMeHHue onepupoBaTh IOHATUAMU: IPAMOYIOJIbHAs CUCTEMA
KOOpAWHAT; KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpAa HA YHUCIIO, CKAIPHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE MCIOJIb30BATh BEKTOPBI U KOOPAMHATHI JJIS
NPEACTABICHUS aHHBIX W PEIICHUS 3a1a4, B TOM YHUCIE M3
OPYTUX y4eOHBIX MPEAMETOB U PEaJTbHOMN KU3HU

14

YMeHue onepupoBaTh MOHSATUSMU: CTOJIOUKOBBIE U KPYTOBBIE
TUarpaMMbl, TaOJUIBI, cpeaHee apudmeTudeckoe, MeauaHa,
HaumOOJbIIIeE W HAaUMEHbBINEEC 3HAUCHHUS, pa3Max YHCIOBOTO
HaOopa;  yMEHUE  U3BJIEKaTh,  HMHTEPIPETUPOBATH |
npeoOpa3oBbIBaTh MH(GOPMALINIO, TPEJCTABICHHYIO B TabJIMIIaX
¥ Ha JAuarpaMMmax, OTpakalollyl0 CBOMCTBA W XapaKTEPUCTHKHU
peanbHBIX TIPOIECCOB W SBJIICHHWH, YMEHHE pAaclO3HaBaTh
W3MCHUYMBBIC BEIMIYMHBI B OKPYKAIOIIIEM MUPE

15

YMeHue  onepupoBaTh  NOHATUSIMHU:  CIYYaWHBIA  OMBIT
(cimyyaliHbIN AKCHEPUMEHT), 3JIEMEHTAPHOE COOBITHE
(371eMEHTapHbId  MCXOJ) CIIYy4ailHOTO OIbITa, CIIy4alHOe
COOBITHE,  BEpPOSITHOCTb  COOBITHSA; yYMEHUE  HAXOAUTh
BEPOSITHOCTA  CIIy4allHBIX  COOBITM B ONBITaX  C
PABHOBO3MOXHBIMH  3JIEMEHTAPHBIMH  COOBITUAMH; YMEHHUE




pemarh 3aa4d METOJIOM OPTraHM30BaHHOTO Tiepedopa U C
WCIIOJIb30BaHUEM TMIpaBWJIa YMHOXKCHHS; YMEHHE OIICHUBATH
BEPOSITHOCTA PEATBHBIX COOBITUN W SIBICHHM, TOHUMATh POJIb
MPAKTUYECKU JIOCTOBEPHBIX M MAJOBEPOSITHBIX COOBITUN B
OKPYKalOlllEeM MHpPE M B JKU3HH; 3HAKOMCTBO C IOHSITUEM
HE3aBUCHUMBIX COOBITHIH; 3HAKOMCTBO C 3aKOHOM OOJBIINX
YHUCEJl U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

16

YMenue BbIOMpaTh NOAXOASAIIMNA HW3YYEHHBIM MeTon Ui
peuieHus 3aJadd, NPUBOIUTH TNPHUMEPbl MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTEM B TPUPOJE M IKU3HH, paCIIO3HABATH
MIPOSIBJICHHE 3aKOHOB MAaTEMAaTHKUA B HCKYCCTBE, OIIMCHIBATH
OTJEJIBHBIE BBINAIOIIMECS PE3YJIbTATHI, IOJYYEHHBIE B XOJE
pa3BUTHsS MATEMATHUKA KaK HAyKHW, HPHUBOAUTH IIPUMEPHI
MAaTeMaTUYECKUX OTKPBITHM M UX aBTOPOB B OTEUYECTBEHHOU H
BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUSA
1 Hucna v BBIYUCIEHUS
1.1  HarypanpHble u nenble yucna. [TpusHaku 1eIMMOCTH HENbIX YUCEN
19 OOBIKHOBEHHBIE U JECATHUYHBIC IPOOH, MPOIEHTH, OECKOHEUHBIE
NepUOoANYECKUE ApodU
13 Pannonanbabie yuca. Apudmernueckne orepanuu Cc
palroHaIbHBIMU YHCIAMH
14 I[ef/'lCTBI/ITGJIBHBIC yucina.  ApupMeTHUecKue — omepanuu ¢
JIeHCTBUTENbHBIMU YHCIIAMU
15 [TpubmmxEHnbIC BBIMHCIICHHA, NPABHIA OKPYIICHNS, MPHKHAKA 1
OILICHKA PEe3yJIbTaTa BEIUYMUCICHUN
2 AnreOpandeckre BbIpaKeHHs
2.1  bykBeHHbIE BhIpRXKEHUS (BBIPAKCHHSI C TIEPEMEHHBIMH )
29 Crenenp c¢ 1nenbiM mokazareneMm. CrTeneHb ¢ palUOHAIBHBIM
nokazaresieM. CBOWCTBa CTENEHU
2.3  MHorouneHsl
2.4  Anrebpanueckas 1poOb
25 ApudmMernyecknii KOpeHb HaTypajlbHOM cTeneHu. JlelcTBus c
apu(pMeTUYECKUMHU KOPHAMHU HATYPaJIbHOMN CTETIEHN
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Lensie wu np06Ho-pa£[H0HanLHme ypaBHeHusa. CHCTeMBl W
COBOKYITHOCTH ypaBHEHUH
39 Lensle u napoOHO-palMoOHaibHbBIE HepaBeHCTBA. (CucTeMbl U
COBOKYITHOCTH HEPABEHCTB
3.3  Pemienne TeKCTOBBIX 3a7a4
4 YucaoBble MOCIEI0BATEIIbHOCTH
4.1 IlocnemoBaTelIbHOCTH, CITOCOOBI 3aJJaHUS TTOCIEIOBATSIBHOCTEH
49 Apudpmernueckas U reomerpuyeckas mporpeccuu. Dopmyna
CJIO’KHBIX MTPOLIEHTOB
3) DyHKIUHU
OyHk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk Qynkmuu. O6nactb
OTIpe/ieNieHNs] U MHOXKECTBO 3HadeHW ¢yHKuu. Hymm ¢yHKImm.
5.1. IIpoMexyTKu 3HAKOMOCTOSHCTBA. I[IpOMEXYTKH MOHOTOHHOCTH
¢yHkuud. MakcumMymbl ¥ MUHUMYMbl QyHKUuu. HawuOoinbluee u
HauMEHbIIIee 3HaUYeHNE PYHKIIMHA Ha TIPOMEXKYTKE
6 KoopanHaTe! Ha npssMOM U INIOCKOCTH




6.1 KoopaunatHas npsmas
6.2  JlexkapTOBBI KOOPAUHATHI Ha MJIOCKOCTH

7 ['eomeTpus
7.1 T'eomerpuyeckue GUTYpHI U UX CBOWCTBA

7.2  TpeyroiabHUK
7.3  MHOTroyrojabHHUKH

7.4  OKpYy>XKHOCTb U KPYyT
7.5  H3MepeHue reOMETpUUYECKUX BEITUYHUH

7.6  BekTopsl Ha TNIOCKOCTH
8 BeposTHOCTh U cTaTHCTHKA

8.1  OrmucarenpHas CTaTUCTUKA
8.2  BeposTHOCTB

8.3 Kombunaropuka
8.4  MmHoxecTBa

8.5 I'padmn

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Maremaruka. Anredpa: 7-i kjacc: 6a30BbIil ypoBeHb: yueOHUK; 15-e u3ganue,
nepepadboranHoe, 7 kinacc/ MaxkapeiueB FO.H., Munmaroxk H.I'., Hemkos K.W. u
ap.; mnox pepakuumedt TemskoBckoro C.A., AKIUMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienne»

* Marematuka. Anredpa: 8-i kiacc: 6a30BbIi YpOBeHb: yueOHUK; 16-¢ u3ganue,
nepepaboranHoe, 8 kimacc/ MakapsraeB FO.H., Munarok H.I'., Hemkos K.W. u
ap.; mox pepakmmedt  TemskoBckoro C.A., AKIMOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBenienne»

* Marematuka. Anredpa: 9-i kimacc: 6a30BbIi YpoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe, 9 knacc/ MakaperueB FO.H., Munmgiox H.I'., Hemkos K.W. u
ap.; mox pepakuumedt TemskoBckoro C.A., AKIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemienne»



METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
o Etudes.ru — Ha caiiTe MPEICTABICHbI ATIOJIBI, BBITIOJIHEHHbIE
C UCIOJIb30BaHUEM COBPEMEHHOMU KOMITbIOTEPHOU 3D-rpaduku,

pacCKa3bIBaArOMME O MAaTECMATHUKE U ee IMPHUIIOKCHUAX.

« Geogebra — mpHIOKEHUE C OTKPBITBIM HMCXOJHBIM KOJOM, CIEIHAIBHO
pa3pabOTaHHOE KaK CPEICTBO U3YUEHUSI M OOYUYEHHSI T€OMETPUH U alireope.

« mathproblems.ru/ - cOoprauk 3aga4 Mo MatremaTuke. IToMuMo caMuX 3aJaHuUM,
Ha caiiTe eCTh KOHCTPYKTOP IS CO3JaHHS CaMOCTOSTEIBHBIX U KOHTPOJIBHBIX
pabor.



http://etudes.ru/
https://www.geogebra.org/
https://vk.com/away.php?to=https%3A%2F%2Fmathproblems.ru%2F&utf=1
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