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HOACHUTEJBHAA 3AIINCKA

AnreOpa SIBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0OecrieunBaeT W3y4YeHUE JPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK W
I'YMaHUTAPHOTO LIHUKJIOB, €€ OCBOCHHE HEOOXOJMMO JUIsl MPOJIOJKEHUsT 00pa30BaHus U B
MOBCEAHEBHON ku3HU. Pa3ButHe y oOydalOmMXCSd HAYYHBIX MPEACTaBICHUN O
IMPOUCXOXKJIEHUH U CYIIHOCTH airedpanueckux aOCTpakiuif, croco0e OTpa)KeHus
MaTEMaTUYeCKOM HayKOM SBJIIEHUM M TPOLECCOB B MPUPOJAE M OOLIECTBE, PO
MaTEMaTUYECKOr0 MOJIETMPOBAHMS B HAyYHOM IMO3HAHUU U B IPAKTUKE CIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOAUMBIX JIs
ajanTaluyd B COBpeMEeHHOM uudpoBom obmiectBe. M3yuenue anrebpbl obecriedymBaeT
pa3BUTHE yMEHHUS HaOI0/1aTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIICHUS, CTIOCOOHOCTH apryMEHTUPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBUS
U BBIBOJBI, (OpMyIHpoOBaTh yTBepxkaeHus. OcBoeHHe Kypca anreOpbl oOecreyuBaeT
pPa3BUTHUE JIOTUYECKOTO MBIILICHUS] OOyYaroIIuXCsl: OHU MCIOJIb3YIOT JEAYKTUBHBIE W
WHIYKTUBHBIE pacCyXJeHHUs, 000OIIeHHe U KOHKpPETH3allhio, aOCTparupoBaHUE U
aHajnoruto. OOydeHue anreOpe MpearnosaraeT 3HAYUTENbHBIM 00BEM CaMOCTOSTEIbHOU
NEeATEIbHOCTH O0YYaloIUXCs, MO3TOMY CaMOCTOATENIbHOE pELIEHUE 3a/ay SBJIsSeTCA
peanu3anuen 1esTeIbHOCTHOrO MPUHIUIIA O0YUESHHUS.

B crpykType mnporpamMmbl y4eOHOTO Kypca «Anredpa» s OCHOBHOIO OOIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATeIbHO-METOANYECKUE TMHUU: «YHucna
U BBIYUCIICHUS», «AJTeOpandecKue BBIPAKCHHS», «YPaBHCHHUS W HEPABCHCTBAY,
«Dynkium»y. Kaxnas u3 3THX COAEPKATEIbHO-METOAWYECKUX JIMHUWA Pa3BUBAECTCS Ha
NPOTSIKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYS C IPYTUMH €ro JUHUsAMH. B xoe
U3ydeHUs Y4eOHOro Kypca OOyYaromIMMCSl TMPUXOAUTCS JIOTMUECKH PaCCyXAaTh,
UCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B IporpaMmy y4eOHOro
Kypca «Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTWKH, TMPEIACTABICHHBIE BO BCEX
OCHOBHBIX pa3zJieJlax MaTeMaTH4ecKoro oOpa3oBaHHsS W CIIOCOOCTBYIOUIME OBJIAJACHUIO
00y4aromMMuUCsi OCHOB YHHMBEPCAJIIBHOIO MaTeMaTH4yecKoro sizblka. Conep:kareabHON U
CTPYKTYPHOI 0COOCHHOCTBIO y4eOHOTO Kypca « Anredpay SBISETCS €ro MHTErPUPOBAHHBIN
XapakTep.

Conepsxanne muHUH «UKCiia 1 BBIMUCICHUSD CITY>KUT OCHOBOH JIJIS TATbHEHIIIETO N3YYeHUS
MaTEMaTHUKH, CIOCOOCTBYET pPa3BUTHIO Y OOYYAOMIMXCA JIOTHYECKOTO MBIUICHHUS,
dbopMHUpPOBAHUIO yMEHHUS TIOJIb30BAaThCA AITOPUTMAMH, a TakkKe MPUOOPETCHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUIsSl TIOBCETHEBHOW >KM3HU. Pa3BuTHE MOHATHS O
YHUCJIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS CBSI3aHO C PAlMOHAJIBHBIMH U
UPpalMOHATBLHBIMH YKCTIaMU, OPMHUPOBAHUEM MIPEACTABICHHMN O JIEHCTBUTEIHLHOM YHUCIIE.
3aBeplIeHre OCBOCHUS YUCIOBOM JTMHUHM OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.
Cognepxanue JBYX aireOpandeckux JHUHUN — «AJreOpandeckue BBIPOKECHUS» U
«YpaBHEHHSI W HEPABEHCTBAa» CINOCOOCTBYeT (QOPMUPOBAHHUIO Y OOyYarouuxcs
MaTEMaTUYECKOro arrapara, He0OX0JUMOTO ISl pEelIeHUs 3a/1ad MaTEeMaTUKU, CMEXHBIX



IPEIMETOB W TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0O0IIero
oOpa3zoBaHMsl Y4eOHBIM MaTepuan TPYIIHUPYETCS BOKPYT PAMOHAIBHBIX BBIPAKCHHM.
AnreOpa JEMOHCTpHUPYET 3HAYCHHE MAaTeMaTUKA KaK s3bIKa IS TOCTPOCHUS
MaTEMaTUYECKUX MOJECIICH, ONUCaHUs MPOIECCOB U SABJICHUN peaslbHOro Mupa. B 3amaun
oOydeHus: anredpe BXOAAT TakkKe JATbHEHIIee Pa3BUTHE aJTOPUTMUYCCKOTO MBIIIICHUS,
HE0OXOMMOT0, B YaCTHOCTH, JIJIsl OCBOSHHUS Kypca MHGOPMATHKH, ¥ OBJIaJICHUE HAaBBIKAMU
JNeAyKTUBHBIX paccyxnenuit. [IpeoOpa3oBaHne CHUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs, CTIOCOOHOCTEHN K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Conepxxanne  (QyHKIIMOHAIBHO-TpaUUeCKOW  JMHWM  HAIEJIEHO Ha  TOJy4YCHHUE
oOydJaronmuMucss 3HaHUKW O (PYHKIMSAX KaK BaXKHEUIIEH MaTeMaTHUeCKOW MOJETH IS
OTHCAHUS ¥ UCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE.
N3yuenne Marepuana CocOOCTBYET Pa3BUTHIO Y OOyYaroONIUXCsl YMEHHSI MCIOJB30BATh
pa3UYHBIC BBHIPA3UTEIbHBIC CPEJCTBA SI3bIKa MATEMAaTUKH — CJIOBECHBIC, CHMBOJIMYECKUE,
rpadgudeckue, BHOCUT BKJIAJ B (DOpMHUpOBAHHE MPEACTABICHUN O POJIM MAaTEMaTHUKH B
Pa3BUTHUH [UBUIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax n3ydaercs y4eOHbIN Kype « Anredpay, KOTOPBIH
BKJIIOYAET CJICIYIONIME OCHOBHBIE pa3feibl cojepkanus: «Yuciaa W BBIYUCICHUS,
«Anrebpanyueckue BhIpaXEHUs», «YpaBHEHUS U HEPABEHCTBA», « DyHKIIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hezielnto), B 8 kinacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 102 yaca (3 yaca B
HEJIETTIO).

COJEPXAHME OBYUYEHUA
7 KIIACC

Yuciia 1 BIYHCTICHUSA

JpoOu OOBIKHOBEHHBIE U AECSITUYHBIE, IEPEXO/T OT OAHON (POPMBI 3anucu JpoOei K Ipyrou.
[loHsiTHE PAaLMOHAIBHOTO YHCIA, 3allUCh, CPABHEHHUE, YNOPSJOYMBAHHME PALMOHAIBHBIX
yucen. ApupMeTHYecKue NEUCTBUS C palMOHAJIBHBIMU yuciamH. Pemenue 3agad u3
peanbHOM NMPAKTUKU HA YaCTH, HA APOOHU.

Crenenb ¢ HaTypalbHBIM MOKa3aTeleM: ONpejesieHue, MpeoOpa3oBaHUe BhIPAXKEHUN Ha
OCHOBE OMpeJeNieHus, 3anuch OonbIux uucen. [IpoleHThl, 3amuch NPOLEHTOB B BHJIE
IpoOu 1 ApoOU B BUJIE MPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M HA MPOLICHTHI, pEUICHUE 3a7a4
U3 peaJbHOU NPAKTUKH.

[IpuMeHneHne MPU3HAKOB EMMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYPAIBHBIX YUCEN.
PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpsiMasi U oOpaTHasi MPOMOPLMOHATILHOCTH.
AJiredpanvecKue BbIPaKeHHU s

IlepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOU. JlomyCTMMBbIE 3HAYEHUS
nepemMeHHbIX. lIpencraBieHue 3aBUCHMOCTH MEXIY BEJIMYMHAMU B BHIE (OPMYIIBL.
Boruucnenus no ¢gopmynam. IlpeoGpazoBanne OyKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO



paBHBIC BBIpaXKEHHUS, TpaBUjia MpeoOpa3oBaHUs CYMM M TPOU3BEJCHUM, IpaBUiia
PACKpBITHS CKOOOK Y MIPUBEICHUS MTOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM IIOKA3aTENEM.

OnHouneHsl 1 MHOTOWIEHbl. CTeneHbs MHOTO4YWIeHA. CII0)KEHUE, BBIYUTAHUE, YMHOKEHHE
MHOTOWIEHOB. DOpMyJIbI COKPAlIEHHOTO YMHOXEHMS: KBaApaT CyMMbl W KBaJpar
pasHoctu. opMyia pasHOCTH KBaAPaTOB. Pa3nokeHne MHOrOWICHOB HA MHOXKHUTEIIH.
YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUE, KOPeHb YpaBHEHUs, IIpaBujia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCUILHOCTh
YPaBHCHUM.

JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pelieHue TMHENHbIX ypaBHeHn. CocTaBieHle ypaBHEHHI 10 YCIOBUIO 3a/1aud. Perenue
TEKCTOBBIX 33/1a4 C MOMOILbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C IByMs NEpeMEHHBIMH U ero rpaduk. Cuctema NBYX JTUHEHHBIX
ypaBHEHUH C IByMs IEpeMEHHBIMH. Pelienne cucteM ypaBHEHHM CITOCOOOM TO/ICTAHOBKH.
[Ipumeps! pemeHnst TEKCTOBBIX 3a/1a4 C TOMOLIBIO CUCTEM YPAaBHEHHUIM.

DyHKINH

Koopnnnara Ttouku Ha npsmon. YUucioBble NPOMEXYTKH. PacctosHue Mexny IByMs
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu Ox u Oy. AOcuucca W OpJuHATa TOYKUA Ha
KOOpJIMHATHOM M1ockocTH. [Ipumepsl rpadukos, 3aganubix hopmynamu. Utenue rpadukoB
peanbHbIX 3aBUcuMocTed. [lonstue Qynkiuu. I'paduk dynkuuu. CpoiicTBa (QyHKIHIMA.
Jluneiinas ¢ynkums, e€ rpaduk. I'padux ¢ynkumm y = |x|. ['paduyeckoe pemieHue
JIMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KUIACC

Yuciia 1 BBIYMCICHUSA

KBanpatusiii kopenp u3 umcna. Ilonarue o0 wuppannoHanibHOM umcie. JlecATUUHbIE
npUOJIMKEHUS UppalMOHAIbHBIX yKcen. CBOMCTBA apu(PMETHUECKUX KBAJIPATHBIX KOPHEN
U HUX MPUMEHEHHE K NpeoOpa3oBaHUIO YHUCIIOBBIX BbIPAKEHUH U BBIYUCICHUSM.
JIeMCTBUTENBHBIC YHUCIIA.

Crenensp ¢ LebM nokaszaTeneM U e€ cpoiicTBa. CTaHaapTHAs 3alKUCh YHUCIIA.
AJireOpanvecKkue BbIPaKeHHU I

KBaapatrHblil TpEXWIEH, pa3I0KeHUE KBAAPAaTHOTO TPEXUICHA HA MHOXKHUTEIH.
AnreOpandeckas npobb. OCHOBHOE CBOWMCTBO anreOpanyeckod apodu. CroxeHwue,
BBIUMTAHUE, YMHOKEHUE, JIETICHUE anredpandyeckux Apoodeil. PalimonansHbie BEIpaKEHUS U
uX NMpeoOpa3oBaHUeE.

YpaBHeHMs U HEpaBeHCTBA



KBagpatHoe ypaBHeHue, (opmysia KopHeW KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM M KBaapaTHbIM. [IpocTeiimue npoOHO-
palHOHAIIbHBIE YPABHEHHS.

I'paduueckass mHTEpHpeTanysi ypaBHEHUNU € ABYMsI MEPEMEHHBIMU U CHUCTEM JMHEHHBIX
YpaBHEHHI ¢ ABYyMsI IEpEMEHHBIMU. [[puMepsl penieHrs CUCTEM HEJMHENHBIX YPaBHEHUN
C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a7a4 ajaredOpanyecKuM crocoooM.

UucnoBble HEpaBeHCTBA M MX CBoWcCTBA. HepaBeHCTBO ¢ OIHOW IEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOW MepeMeHHOU. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DyHKIMHU

[Tonstue pynkumuu. OOIACTh onpeneseHuss 1 MHOXKECTBO 3HaueHuM pyHkuuu. CriocoObl
3aaHus QyHKIUH.

I'paduk ¢ynkumu. Yrenue cpoiicTB GyHKumm mno e€ rpaduky. Ilpumepsr rpadukos
(GYHKIMM, OTpa)xaroux peajbHble MPOLECCHI.

@OyHKIMH, OMHMCHIBAIOLIUE MPSIMYIO M OOPAaTHYIO MPOINOPLHUOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemeHue ypaBHeHHIT U
CHUCTEM YpaBHEHUM.

9 KUIIACC

Yuciia 1 BEIYUCTICHUSA

PanmonaneHple yncna, UppalMoOHaIbHbIE YHMCIIA, KOHEYHbIE U OECKOHEUHBIE JECATUYHBIE
npobu. MHOXKECTBO JEHCTBUTENBHBIX UYUCEIl, IEUCTBUTEIbHBIE YHCIA KaK OECKOHEYHbIE
JEeCATUYHbIE JpoOu. B3anMHO OJHO3HAaUYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JNEUCTBUTEIBHBIX YACENI U KOOPAUHATHOU MPSAMOM.

CpaBHeHME ACHCTBUTEIBHBIX YHUCEN, apU(PMETUUYECKUE NEUCTBHUS C JIEWCTBUTEIbHBIMU
YU CIIaMU.

Pa3mepbl 00bEKTOB OKPYIKAIOIIET0 MUPA, JJIUTEIbHOCTH MPOLECCOB B OKPYKAIOLIEM MHUPE.
[TpubnuxEéHHOE 3HAYEHUE BEIMYMHBI, TOYHOCTHh MNpUONKeHUs. OKpyIJeHHe 4YHUCel.
[IpyukuaKa 1 OLIEHKA pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUsS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K TUHEMHBIM.

KBagpaTtHoe ypaBHeHME. Perienue ypaBHEHUH, CBOISIIMXCS K KBaIpaTHBIM. buKBagpaTHOE
ypaBHeHue. [Ipumepsl penieHns ypaBHEHH TPETbEN U YETBEPTOM CTENEHEN PA3I0KEHUEM
Ha MHOXUTEJIN.

Pemenne npoOHO-paliMOHaIbHBIX YpaBHEHU. PellieHne TeKCTOBBIX 3a/1a4 anreOpandeckum
METOJOM.

VYpaBHeHuEe C OByMsl MEPEMEHHBIMU M €ro rpaduk. PemieHune cucteM NBYX JUHEHHBIX
YPaBHEHHU C IByMs NIEPEMEHHBIMU. Pelienue cucrem AByX ypaBHEHHM, OJTHO U3 KOTOPBIX



JUHENHOE, a IPYroe — BTOpoH cTeneHu. I'padudeckas nHTeprpeTauus CUICTEMbl ypaBHEHUN
C ABYMsI IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpanvyecKumM CocoooM.

YucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. PemieHne cucrem JIMHEWHBIX
HEpPaBEHCTB C OJHOM mnepeMmeHHOW. KBanpaTHele HepaBeHcTBa. ['paduueckas
WHTEPIIPETALNsI HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKUMH

KBagparnunas ¢yukmms, e€ rpadux um cBoiictBa. I[lapabosa, KOOpAWHATBI BEPITHMHBI
napaboJibl, OCh CHMMETPUH MapaOoJIbI.

Ipadukn dynxumii: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , ¥ ux cBoiicTBa.
YucJi0BbIE MOCTIEA0BATEIbHOCTH U MPOrPecCum

[lonsiTHE YMCIOBOM IOCIIEIOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH PEKYPPEHTHOU
dbopmyoi u hopmyIIoif n-TO YIIeHa.

Apudmernueckas U reoMeTpuueckas nporpeccuu. @opmyIibl #-ro ujaeHa apuPpMeTHIecKon
Y TEOMETPUYECKON POTrPEeCCUi, CYMMBbI MIEPBBIX /1 YJICHOB.

N3o0pakeHne wWieHOB apu(PMETHYECKON M TEOMETPUYECKOW MPOTpeccCHuil TOYKaMU Ha
KOOPJMHATHOM TNIOCKOCTHU. JIMHEMHBIN U SKCIIOHEHUIUAIbHBIN pocT. CI0XKHBIE POLEHTHI.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA INPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHUS MPOrpaMMbl Y4yeOHOro Kypca «Airedpa»
XapaKTepPU3yIOTCH:

1) naTrpuoTHYecKOe BOCIIMTAHHE:

MPOSIBIICHUEM HHTEPECa K TMPONUIOMY M HACTOSIIEMY POCCUHMCKOM MaTEMaTHKH,
[ICHHOCTHBIM OTHOIIIEHUEM K JOCTHXKEHHSIM POCCHMCKHX MAaTE€MAaTHKOB UM POCCHUMCKOU
MaTeMaTU4YeCKOM IIKOJbI, K HCHOJIb30BAaHUIO ATHUX JOCTHKEHUW B JAPYTHX HAyKax M
MPUKJIAAHBIX chepax;

2) rpaskaIaHCKoe U IYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITMIOJHCHHIO OOS3aHHOCTEH TpaKJIaHWMHA M peaju3aluy ero Ipas,
IPEACTaBICHHEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHHUS Pa3IMUHBIX CTPYKTYD,
SIBJICHUH, MPOIETYP TPaXKIaHCKOTO 00IIIeCTBa (HapUMED, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO
K OOCYXIECHHMIO J3THUYCCKHX IpOOJIeM, CBSI3aHHBIX C IPAKTHYCCKUM IPUMCHEHUEM
JNOCTUKECHU HAyKHh, OCO3HAHUEM BAXHOCTH MOPAJbHO-3TUYECKHUX TMPHUHIIMIIOB B
JIEATENbHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:



YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3aJady MaTeMaTU4eCKOU
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTUYECKOro 00pa3oBaHUs Ha MPOTSHKECHUN
BCEU KU3HM JIs yCIIEIIHON Mpo(decCuOoHaIbHOM NeATeIbHOCTH U PA3BUTUEM HEOOXOTUMBIX
YMEHUM, OCO3HAHHBIM BBIOOPDOM M TOCTPOCHUEM HWHIUBUAYAIBHOW TPaeKTOpUU
00pa30oBaHUsI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECCTBEHHBIX
noTpeOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBHIO K SMOIIMOHAIBHOMY W 3CTETHUYECKOMY BOCIPHUSITHIO MAaTEMATHYECKHUX
00BEKTOB, 3a7ay, pEIICHHI, pPACCYXKJIEHHM, YMEHUI0O BHUJETh MaTEMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUCHTAIMEH B ACATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKA, MPUPOJBI U OOIIECTBA, MOHUMAHUEM
MaTEMaTUYECKONW HAayKHd Kak cepbl 4eTOBEYECKOUN JESITEIBbHOCTH, ATANOB €€ pa3BUTHUS U
3HQUUMOCTU JJIl Pa3BUTUS LUBUJIM3AlMU, OBJAJCHUEM SI3BIKOM MAaTEMaTHKU U
MaTeMaTU4YECKON KyJIbTYPON KaK CPEICTBOM MO3HAHUSI MUPA, OBJIAJICHUEM MPOCTEUIINMU
HaBBIKAMU HCCIIEIOBATENIbCKOM AEATENbHOCTH;

6) pusnueckoe BocnuTaHue, PopMUpPOBaAHUE KYJIbTYPHI 310POBbS U IMOLHOHAJIBLHOIO
0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHSITh MaTEMATUUECKNE 3HAHHS B UHTEPECaxX CBOETO 3/10POBbSI, BEICHUS
3I0pOBOr0 00pasza KM3HU (3AO0POBOE MHUTAaHWE, COANAHCUPOBAHHBIN PEXUM 3aHITHUU U
OTZIbIXa, pEryJsipHas pu3nuecKasi akTUBHOCTD), CHOPMHUPOBAHHOCTHIO HaBbIKa pediekcun,
IPU3HAHKUEM CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa JAPyTroro YeJIoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTAllMe Ha MPUMEHEHUE MATeMAaTHYEeCKUX 3HAHWM JJIs pelieHus 3aaad B 00yiactu
COXPaHHOCTH OKPY’KaIOUIEH CPeAbl, INIAHUPOBAHUS MOCTYNKOB U OLEHKU UX BO3MOMXKHBIX
MOCIIEICTBUIA  JUIsI  OKpY’)Karolledl cpefibl, OCO3HaHUEM TIJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHUS;

8) ajanTanus K M3MEHAIOIUMCS YCJIOBUAM COUMAIBHON U NPUPOAHOI Cpeabl:
TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, TTOBBIIIICHUIO YPOBHS CBOECH
KOMITIETEHTHOCTH 4epe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCJE YMEHUE YUUTHCS Yy
JIPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHUWS, HABBIKU U
KOMITETEHIIUU U3 OTBITA IPYTHX;

HEO0OXOIUMOCThIO B (JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOpMyJIUpPOBAThH UIEH,
MOHSTHSI, TUTIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCJIE paHEee HEU3BECTHBIX, 0CO3HABATh
neuIuTh COOCTBEHHBIX 3HAHUM 1 KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;
CIIOCOOHOCTHIO OCO3HABAThH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS U ICUCTBUS,
dbopMyJIUpOBaTh U OLICHUBATH PUCKU U MOCIEACTBUS, GOPMUPOBATH OBIT.
METANPEIMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Jornveckue aeiicTBUA:

. BBISIBJISITH M XapaKTePHU30BaTh CYIICCTBECHHBIC IPU3HAKKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHHH MEXJYy MOHATUSAMH, (OPMYJIHUPOBATH OMNPEACIICHUS TOHITHH,
YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KJIACCU(DUKAIIMKM, OCHOBAHUS JJIsI 000OIIESHUS U
CpaBHEHHUSI, KPUTEPHUH MTPOBOIMMOTO aHAJIN34;

. BOCIIPUHHUMATH, POPMYJIUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbBIC U
OTpULIaTENbHbIE, €IUHUYHBIC, YACTHBIEC U 00IIUE, YCIOBHBIE,
. BBISIBJISITh MAaTEMAaTHYECKHME 3aKOHOMEPHOCTH, B3aWMOCBSA3UM W MPOTUBOPEYHS B

dakTax, TaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSX, MPEJIaraTb KPUTEPUH JJIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

. JIeNaTh BBIBOJIBI C HCIIOJb30BAHMEM 3aKOHOB JIOTHKH, JSAYKTUBHBIX U WHTYKTHUBHBIX
YMO3aKJIIOUEHUN, YMO3aKIIOUYEHUH IO aHAJIOTHH;

. pa3OupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpsMble U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATENBHO HECIOXKHBIE JOKA3aTeIbCTBA MaTEMATHUYECKHUX
(GakToB, BBICTpAWBATh APTYMEHTAIMIO, TPUBOAWTH TPUMEPHI W  KOHTPIIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKIEHUS;

. BBIOMpATh CIOCO0 perieHus yuyeOHOU 3ajauu (CpaBHUBATH HECKOJIBKO BapHaHTOB
penieHus, BbIOMpaTh HauOoyiee MOAXOIAUIMN C y4ETOM CaMOCTOSITENIBHO BbIJCICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebcKme 1eCTBUSA:

. UCIIOJI30BaTh  BOINPOCHl KaK  HMCCIIEIOBATEIbCKUA MHCTPYMEHT IIO3HAHMS,
(GopMyIHpoOBaTh BOINPOCH], (PUKCUPYIOLIME HPOTHUBOPEYHE, MPOOJIEMY, CaMOCTOSTEIBHO
yCTaHABIMBaTh MCKOMOE W JIaHHOE€, (POPMUPOBATH TUIOTE3Yy, APryMEHTUPOBATH CBOIO
NO3ULMI0, MHEHHE;

. IPOBOJUTH IO CAMOCTOSITENBHO COCTABJIEHHOMY IUIAHY HECIIOXHBIA 3KCIEPHUMEHT,
HEeOOJIbIIOE UCCIEAOBAHNE M0 YCTAHOBIECHUIO OCOOCHHOCTEH MaTeMaTu4ecKoro OObeKTa,
3aBUCUMOCTEHN 00BEKTOB MEXIY COOOM;

. CaMOCTOSITENIbHO  (hOPMYJIMPOBAaTh OOOOIICHWS W BBIBOJIBI 1O pPe3yJIbTaTam
OPOBEAEHHOTO HAOIIOACHUS, HCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX
pE3yIbTaTOB, BHIBOJOB M 0000IICHMIA;

. MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpolecca, a TakKe BBIABUTATH
MPEANOI0KEHHS O €T0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmei:

. BBISIBIISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(OPMAIIUU, JaHHBIX, HEOOXOIUMBIX
JUTSL pellieHus 3a/1a4u;

. BBIOMPAThH, aHATTU3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB U (JOPM MIPEICTABICHHUS;

. BbIOMpaTh (HopMy TpeaAcTaBiICHUS HHPOPMAIUM W WUIIOCTPUPOBATH pEIIAEMbIC
3a/1auyu CXeMaMu, TuarpaMMaMu, HHOU rpaukoi U uX KOMOUHAIIUSIMU;



. OILICHWBATh HAJIEKHOCTh MH(POPMAIMH TIO0 KPUTEPHSIM, HPEIOKCHHBIM YUYHTEICM
Win c(HOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHMKATHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHS:

. BOCIIPUHUMATH U (DOPMYITHPOBATH CY>KJICHHUS B COOTBETCTBHH C YCIOBHSIMH H IICIISIMU
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOYKY 3PCHHS B YCTHBIX U ITMCHMEHHBIX
TEKCTaxX, J1aBaTh IMOSICHEHHUS IO XOJy PEIICHUS 3aJadi, KOMMECHTHPOBATH IOTYYCHHBIN
pe3yibTar;

. B XOZe OOCYXIEHHUS 3aJaBaTb BONPOCHl MO CYIIECTBY OOCYXKIAeMOH TEMBI,
npo0JIeMbl, perracMol 3aJa4d, BBHICKA3bIBaTh HJICH, HAIlCJICHHBIC HA ITOWCK pPEIICHUS,
COIIOCTABIISITh CBOM CYXKJICHHUS C CYXKJACHUSIMHU JIPYTUX YIACTHUKOB JIHAJTIOTa, 00HAPYKUBAThH
pa3rdre ¥ CXOJCTBO MO3UIIHMA, B KOPPEKTHOU (hopMe (HOpMYyJIUPOBATH pa3HOTIIACHS, CBOU
BO3PaKCHUS;

. NPEJCTABIATh PE3yJIbTaThl PEIICHUS 3aladyd, OSKCIICPUMEHTA, WCCIICIOBaHUS,
IIPOEKTa, CAMOCTOSATEIFHO BEIOMPATh (hOpPMAT BBICTYIUICHUS C YUIETOM 3aja4 MPE3CHTAIUH
¥ 0COOEHHOCTEH ayuTOpHUH;

. MOHUMATh W UCIOJI30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYATbHON PaObOTHI
Y pEIICHUU Y4eOHbIX MaTEMaTUYECKHX 33]1a4;
. IIPUHUMATh 1€Jb COBMECTHOM JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3ALMIO

COBMECTHOM paboThI, pactpeiesiTh BUABI padOT, 10TOBApUBATHCS, 0OCYKIATh MPOIIECC U
pe3yibTaT padoThl, 0000111aTh MHEHHSI HECKOJIBKUX JTFOJICIH;

. y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTel (0OCYXAeHUS, OOMEH MHCHHSIMHU,
MO3TOBBIC IITYPMBI U APYTHE), BBHIIIOJHATH CBOKO YacTh PAOOTHl M KOOPIUHUPOBATH CBOM
JCHCTBUS C IPYTUMH WICHAMU KOMaHJbI, OIICHUBATh Ka4eCTBO CBOETrO BKJa/la B OOIIHiA
IPOAYKT 10 KPUTEPHUSIM, CPOPMyTHPOBAaHHBIM yIaCTHUKAMU B3aUMOICHCTBHSI.
PeryisiTuBHBIE YHUBEpPCAJIbHbIE yUeOHbIE IeiiCTBUSA

Camoopranuszanus:

. CaMOCTOSITEJILHO COCTaBIISITh TUIAH, alTOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BBIOUpaTh CHOCOO pemeHus ¢ Y4YETOM HUMEIONINXCA PeCcypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEUICHHUH C YIETOM HOBOM

uH(pOpMaLIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJIEKT:

. BJIAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IIpolecca W pe3yJbraTa
pelieHns: MaTeMaTUYECKOH 3a1auH;

. IpeABUAETb TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTb ITPH PEIICHUH 3a/1a4l, BHOCUTD

KOPPEKTUBbI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEMN;

. OLICHMBATh COOTBETCTBUE pPE3YyJIbTATA JEATEIBHOCTH ITOCTABICHHOW LENU U
YCIIOBUSM, OOBSACHATH IPUUMHBI JOCTUKEHUS UIIA HETOCTUKEHUS LI€TTU, HAXO/IUTh OIITHOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEIJMETHBIE PE3YJIBTATDHI



K xonmy oOydeHuss B 7 Kjacce OOyYarOIIMiiCS TMOMYYUT CIEAYIOIIUE TMPEIMETHBIC
pEe3yJbTaThI:

Yucia 1 BHIYMCICHUA

BolinonssaTe, coderas yCTHbIE M NMUCBMEHHBIE NPUEMBI, apupMETUUYECKUE ACUCTBUS C
palMOHAIBHBIMY YHUCIIAMH.

Haxonuth 3HaYeHWs] YUCIOBBIX BBIPAKEHMH, MPUMEHSATH Pa3HOOOpa3HbIe CHOCOOBI U
npuEMBbl BBIYUCIICHUS 3HAUYEHUU JIPOOHBIX BBIPAXKEHUH, COJlepKallluX OOBIKHOBEHHbBIE U
NECATUYHBIE IPOOH.

[lepexoauTh OT OHON (OPMBI 3aMKUCH YHCEN K JIPyroi (mpeoOpa3oBbIBaTh JIECSITHUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHHBATH ¥ yHOPS0YMBATH PAllUOHAIBHBIE YUCTIA.

OKpyrsTh yucna.

BbINONHATH NMPUKUJIKY U OLIEHKY PE3YyJIbTaTa BBIUYMCICHUHM, OLICHKY 3HAYEHUM YHCIIOBBIX
BBIPAKCHUI. BBIMOTHATH NEHUCTBUSA CO CTENEHAMU C HATYPAIbHBIMU IMOKA3aTEISIMU.
[IpumeHTh NPU3HAKA IETMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYyPaIbHbBIX YUCEIL.
PemaTe mnpakTUKO-OPUEHTUPOBAHHBIE 3a7a4yd, CBA3aHHBIE C OTHOIICHWEM BEJIWYHH,
MPONOPIUHUOHAIBHOCTHIO BEJIMYWH, TPOLEHTAMHU, HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHUS
3aJ1a4y ¢ Y4ETOM OIPaHMYEHUMN, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.
AJiredpandecKkue BbIPaKeHHU s

Hcnonb3oBaTh alireOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B ITpoliecce
OCBOEHUS yueOHOr0 MaTepHara.

HaxoauTh 3HaueHns: OyKBEHHBIX BBIPAXKEHUU MPU 3aJJaHHBIX 3HAUCHUSIX TIEPEMEHHBIX.
Brinonuate nmpeoOpa3oBaHus 11€JI0T0 BBIPAKEHUSI B MHOTOYJIEH MPUBEICHUEM MOJO0OHBIX
cllaraeMblX, paCKpbITUEM CKOOOK.

BpINONHATE yMHOXEHHE OJHOWIEHA HA MHOTOYWIEH M MHOTOWIEHa HAa MHOTOWIEH,
IPUMEHSTH (POPMYITBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh PA3T0KEHUE MHOTOUYIEHOB HAa MHOMKHUTENHM C MOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIEero MHOXWTEINSA, TPYNIUPOBKH CJaraéMmplx, MpUMEHEHUs (opmyl
COKPAILEHHOI0 YMHOKEHMUS.

[IpumensaTe mnpeoOpa3oBaHWs MHOTOWICHOB [l PEIIEHUS Pa3IMYHBIX 3a7ad U3
MaT€MaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATIbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpabHBIMH MOKA3aTEeJSIMU ISl IpeoOpa3oBaHus
BBIPAKCHUMU.

YpaBHeHUs] U HEPABEHCTBA

PemaTtp nuHeliHble ypaBHEHUs C OJHOM IMEPEMEHHOW, NPUMEHS IpaBWia Iepexoja OT
VMCXOJHOIO YPaBHEHMS K PaBHOCHUIIBHOMY eMmy. [IpoBepsiTh, SBIETCA JIM YHUCIO KOPHEM
ypaBHEHHSI.

[TpumensTh rpaduveckrne METOAbl TP PEIICHUH JIMHEWHBIX YPABHEHUN U UX CHCTEM.



[TonOupate mpuMepsI AP YKCE, SIBISIOIIUXCS PELIEHUEM JTMHEHHOTO YPaBHEHUS C IByMS
IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JIMHEWHOIO YpaBHEHUS C JIByMs
EPEMEHHBIMH, MOJIb3YSACh FPa(UKOM, IPUBOJUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucremsl ByX JMHEWHBIX YPAaBHEHHMU C JIBYMs NEPEMEHHBIMH, B TOM YHUCIE
rpaguuecku.

CocraBnaTe M pemiaTh JIMHEMHOE YPAaBHEHHE WIM CUCTEMY JIMHEMHBIX YPAaBHEHHUH IIO
YCJIOBHIO 33/1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4X ITOJTYYEHHBIN
pe3yJibTar.

DOyHKUMH

N300paxkath HAa KOOPAMHATHOW TPSAMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JYy4Yd, OTpPE3KH, HWHTEPBAJIbl, 3alMCHIBATh YHUCJIOBBIE IPOMEKYTKH Ha
anreOpanvdeckoM SI3bIKeE.

OrMeyaTp B KOOPAMHATHOM IIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpPJAWHATaM, CTPOUTH
rpaduky muHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINN ¥ = [X|.

OnuceiBaTh € TMOMOILIBIO (YHKIUN M3BECTHbIE 3aBUCHMOCTH MEXAY BEJIUYMHAMMU:
CKOpPOCTb, BpEMS, PAaCCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTH, IIPOU3BOAUTEIBLHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne QyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cmocod mpejcTaBiIeHUs U aHalu3a WH(POpMAIUMU, U3BIEKATh U
UHTEPIPETUPOBATH HHMOPMAITNIO U3 TPadUKOB PEabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenuss B 8 kjacce oOyd4aromuiicsi MOMYYUT CIEAYIOIIME TMPEIMETHBIC
pEe3yJbTaThI:

Yucia 1 BHIYMCICHUSA

Hcnonp30BaTh HayaldbHBIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTENBHBIX YWCEN IS
CpaBHEHUSI, OKPYTJIEHUS U BBIYUCICHUN, U300pakaTh JACHCTBUTENIbHBIC YMCIIAa TOUKAMH Ha
KOOPJMHATHOU MPSMOM.

[IpumeHnsaTh TOHSATHE apU(PMETHUECKOrO0 KBAaJAPATHOIO KOPHS, HAXOJUTh KBaJlpaTHBIC
KOPHHM, HCHOJB3Yysl MNpU HEOOXOJMMOCTH KaJbKYJSTOpP, BBINOIHATH MpeoOpa3oBaHUs
BBIPAKEHUM, COAEPKAIIMX KBAaAPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.
Hcnonb3oBaTh 3amucu OONBIIMX M MAaJbIX YHMCENl C MOMOMIbIO ACCATUYHBIX APoOei u
crenenent uncia 10.

AJiredpanvecKkue BbIPaKeHHU s

[IpuMeHsATh TOHSATHE CTENEHU C LENbIM IO0Ka3aTeJIeM, BBINOIHATh HpeoOpa3zoBaHuUs
BBIPAXKEHU, COAEPKAIIMNX CTEIIEHU C LEbIM OKA3aTENEM.

BbINONHATE TOXKAECTBEHHBIE MPeoOpa30BaHUs PAIlMOHAIBLHBIX BBIPAKEHHM HAa OCHOBE
paBuJl IEUCTBUI HaJl MHOTOYIEHAMH U aJIreOpanyecKUMHU IPOOSIMHU.

PacxitanpiBaTh KBaApaTHBINA TPEXUJIEH HA MHOXKUTEIIN.

[IpumensTh mpeoOpa3oBaHusl BbIPAXKEHH 7151 pEIEHUS Pa3IMYHbIX 3a/1a4 U3 MaTEMaTUKH,
CMEKHBIX IPEAMETOB, U3 PEATLHON MTPAKTUKHU.

YpaBHEHUS U HEPABECHCTBA



Pewmate nuHeliHble, KBaApATHBIE YPABHEHUS U PAllMOHAJIbHBIE YPAaBHEHUS, CBOJAIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIIINE UCCIENOBAHUS YPABHEHNN U CUCTEM YPAaBHEHHUH, B TOM YHCIE C
IPUMEHEHUEM IpaPUUECKUX MPEACTABICHUN (YCTaHABIMBATh, UMEET JIU YpaBHEHUE WIIU
CUCTEMa ypaBHEHUI pelIeHus1, ECIIM UMEET, TO CKOJIBKO, U ITpoyee).

[lepexoauTh OT ciOBECHOW (HOPMYIUPOBKM 3aJauu K €€ anreOpanyeckod MOJEIH ¢
IOMOIIBIO COCTABJICHUS] YPABHEHUS WM CHCTEMbl YPaBHEHUW, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4H [MOJTYYEHHBIN pe3ybTarT.

[IpuMeHsTh CBOMCTBA YHUCIIOBBIX HEPABEHCTB JIJIsi CPABHEHMUSI, OLICHKH, PEIIaTh JUHEUHbBIC
HEPaBEHCTBA C OJHOM MEPEMEHHOW M MX CHUCTEMBI, JaBaTh IpaUUECKyr0 MILTIOCTPAIIHIO
MHO>KECTBA PEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNH

[TorumaTh ¥ UCTIONB30BaTh (DYHKITMOHAILHBIC OHATHS U SI3BIK (TEPMHUHBI, CAMBOJINYECKUE
0003Ha4YeHUsI), ONpeNesaTh 3Hau€HHWE (PYHKIMHU MO 3HAYEHHUIO apryMEHTa, OMpEeIeNsTh
cBoiicTBa QyHKIHH 1O €€ TpaduKy.

Crpouts rpaduku 351eMeHTapHbIX QYHKIIMI BUIA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, OIHCBHIBATb CBOHCTBA YHCIOBOH (YHKIHH IO €&
rpaduky.

K konnmy oOydyenuss B 9 kjacce oOydYaromMiics MOMYYUT CIEAYIOIIHUE MPEIMETHBIE
pPE3YIBTATHL:

Ymucsia v BHIYUCTICHUSA

CpaBHHBATh M YIOPSA0YMBATH PAllMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BreimonuaTe apudmeTnueckue IEHCTBUS C pallMOHATBHBIMHU YHCIaMH, COY€Task YCTHHIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCIICHUS C UPPALMOHATILHBIMU YUCIAMHU.

Haxonuth 3HauYeHHs CTENEHEN ¢ LENbIMU MOKA3aTeSIMU U KOPHEH, BBIUMCIATh 3HAUEHUS
YHCJIOBBIX BBIPAKEHUM.

OKpyIJisiTh JI€MCTBUTENBHBIC YKCIIA, BBIMNOIHATH MPUKUAKY pE3yJbTaTa BBIYMCICHUH,
OIICHKY YMCJIOBBIX BBIPA’KECHHUIA.

YpaBHeHUs] U HEPABEHCTBA

Pemiats nuHeliHbIC U KBaApAaTHBIE YPABHEHUSI, YPABHEHU S, CBOJIAIIUECS K HUM, IPOCTEUIIINE
IpOOHO-palliOHAJIbHBIE YPABHEHMS.

Pemats cuctemMbl IByX JIMHEHMHBIX YPaBHEHUW C JABYMSI MEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHI, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISECTCS JTUHEUHBIM.

Pemarp TekcToBble 3amaud  anreOpanyeckuM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUSI WM CUCTEMBI ABYX YPABHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBOaHUTE MIPOCTEUIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YPABHEHHUM, B TOM UHCIIE C
NpPUMEHEHUEM IpapUUECKUX MPEICTaBICHUM (YCTaHABIUBATh, UMEET JIU YpPaBHEHUE WUITU
CHUCTEMa ypaBHEHHI pelIeHus1, €CIIM UMEET, TO CKOJIbKO, U TIpoyee).

PemaTte nuHEHHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHHE
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aUCHIBATh PELICHHUE C TOMOIIBIO CUMBOJIOB.



PemaTe cucteMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIFOUAIOIIUE KBAPATHOE
HEPAaBEHCTBO, H300pa)kaTb PEIICHUE CHUCTEMbl HEPABEHCTB HA YKCIOBOW MPSIMOM,
3aMMCHIBATh PEUICHUE C MOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUM PA3JIWYHBIX 3a7a4.

DOyHKUNH

Pacno3naBath pyHKIIMK H3ydYeHHBIX BUIOB. [l0Ka3bIBaTh CXeMaTUUYECKHU PACTIONOKEHNE HA

KOOPAMHATHOM MJIOCKOCTU TpadukoB PyHKUMM Buga: y =kx, y =kx + b, y =k/x, y = ax2 +
bx + ¢,y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHI KO HUIIEHTOB, OMICHIBATH
CBOMCTBA (DYHKIIM.

Crpouth u H300pakarb CXe€MaTHYECKU TpadUKU KBaIpaTUYHbIX (PYHKIUH, OMUCHIBATH
CBOMCTBA KBaApPaTUYHBIX (DYHKIIMI 110 UX rpapuKam.

Pacno3naBaTh KBagpaTUUHYIO PYHKIMIO IO OpMYyJie, MPUBOAUTH IPUMEPHI KBAIPATUUHBIX
(GyHKUMN U3 peanbHOU KU3HU, PUZUKH, TEOMETPHH.

YucioBble MOCIE10BATEIbHOCTH M IIPOrPeCcCUH

Pacno3naBaTh apudMeTHUecKyl0 U F€OMETPUUECKYIO MPOTPECCUU MPHU Pa3HbIX CHOco0ax
3aJaHusl.

BbIMONMHATE BBIUMCICHHUA C UCHOJB30BaHHEM (OpMyd n-ro uieHa apuMETHYECKOW Hu
r€OMETPUYECKON MMPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300paxxaTh 4eHbI IOCIEI0BATEIbHOCTH TOYKAMU HA KOOPJANHATHOM TIOCKOCTH.

Pewate 3a1aum, cBsI3aHHbBIE C YUCIOBBIMU M1OCJIEI0BATEILHOCTIMU, B TOM YUCJIE 331a4U U3
pealbHOM JKU3HH (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOIOTHH).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne Hanmenosanue pasaesnos u | Koandecrso qacos
JJIeKTpOHHBIE (I (pOBHIE)
n/n | TeM NPOrpaMMbI Bcero KonTtpoJsbHbie IIpakTnyeckue
o0pa3oBaTebHbIe pecypchl
padoThI padoThI
1 Ywucna 1 BEIYUCIICHUS. 25 | bubmmoreka [JOK
PanmonansHeIe yncia https://m.edsoo.ru/7f415b90
bubnnorexa [TOK
2 Anrebpanyeckre BEIpakeHUs 27 1 hitps://m.edsoo.ru/7f415b90
bubanorexka [JOK
3 Vv 20 1
PABHCHIA H HepaseheTea https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadukm. 24 | bubanoreka [JOK
OyHKIUH https://m.edsoo.ru/7f415b90
bubaunoreka [JOK
5 II 600 6 1
OBTOPEHHS H ODODIICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 5 0
10 ITPOTPAMME



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

Ne Haumenosanue pasgenos u | Koamuecro yacos
DuieKTpoHHbIE (HU(pPOBbIE)
n/m | TeM NporpamMMsl Bcero Konrtpoabnbie | [IpakTHuyeckue
o0pa3oBaTebHbIE pecypchl
padoThI padoThI
| Yucia ¥ BEIYKACICHUS. I5 Bubmuoreka [JOK
KBanparHsie KopHI https://m.edsoo.ru/7f417af8
Yucna 1 BEIYUCIICHUS.
2 CTerneHs ¢ HeabM 7 buGmorexa LOK
https://m.edsoo.ru/7f417af8
TIoKazaTeseM
3 AnrebpandecKkue BRIPaKeHUsL. 5 | Bbubmmorexa LIOK
KBanparHsiii TpéxdieH https://m.edsoo.ru/7f417af8
4 AnrebpandecKue BRIPasKeHUsL. 15 | Bbubmmorexa LIOK
Anrebpandeckast IpoOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUs 1 HEPABEHCTBA. 15 | bubmmoteka [JOK
KsanpatHsie ypaBHeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUs 1 HEPABEHCTBA. 13 Bubmmoreka [JOK
Cucremsl ypaBHEHHHA https://m.edsoo.ru/7f417af8
7 YpaBHEHUs U HEPABEHCTBA. 12 | Bubmmoreka [ITOK
Hepagencrna https://m.edsoo.ru/7f417af8
3 Oyukuuu. OCHOBHbIE 5 Bbubanoreka [JOK
MTOHSATHUS https://m.edsoo.ru/7f417af8
9 Oynkimn. Yucmopeie 9 Bubmmorexka [IOK
byHKIN https://m.edsoo.ru/7f417af8
Bubnnoreka [IOK
10 Hosropene 1 obobwere 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 6 0
1O ITPOTPAMME
9 KJIACC
KoanvecTBo yacos DJIEKTPOHHBIE
Ne HaumenoBanue pa3aesioB u
n/n | TeM NPOrpaMMbl Bceero Kontpoabubie | IIpakTnuyeckne (l;ml)pOBMe)
paGoTE! paGors: o0pa3oBaTe/IbHbIE
pecypcbl
1 Yuciia v BEIYUCIICHUS. 9 bubnrorexa [IOK
Jle#icTBUTEIBbHBIC YHCIIA https://m.edsoo.ru/7f419d08
VYpaBHEHHS U HEPABCHCTBA.
2 ygaBHeHI/Iﬂ c o,ugoﬁ 14 1 bubmmorexa [IOK
. https://m.edsoo0.ru/7f419d08
MIepEeMEHHOM
3 YpaBHeHHS U HEPABEHCTBA. 14 | Bubmuoreka [TOK
CucTeMbl ypaBHEHUIA https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 | Bubmuoreka [TOK
Hepasenctsa https://m.edsoo.ru/7f419d08
Bubmoreka [IOK
5 Oyskuii 16 ! https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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Bbubnuorexa [IOK

6 YucnoBbIe MOCIEN0BATEILHOCTH 15 1 htps://m.edsoo.rw/7f419d08
- [ToBTOpenue, obo0IICHE, 13 | bubnuorexa [IOK
CUCTEeMaTHU3aIMs 3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB T10 102 6 0
ITPOTPAMME
IMMOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC
No Tema ypoka KosmuecTBo uacos Jata JyieKTpoHHbIe UG pPOBbIE
n/n Bcero | Kontpoasnsbie | IlpakTuyeckue p— o0pasoBaTesbHBIE
padoTsbl padoTsl pecypcbl
1 [onsTHe panoHaIHLHOTO |
qrcia
Apudmerndeckne
2 JICUCTBUS C 1
palMOHATIBHBIMH YHCTAMU
Apudmerndeckne
3 JICUCTBUS C 1
palMOHAIbHBIMH YHCITAMU
Apudpmernueckne
4 JICUCTBUS C 1
palMOHAIbHBIMH YHCITAMU
Apudmernueckne
5 JIEUCTBUS C 1
parMoHaIBHBIMU YHACIaMHU
Apudpmernueckne
6 JICUCTBUS C 1
panoHaIbHBIMH YHACTAMHU
CpaBHeHue,
7 YIOPSIIOYUBaHUE 1
paIMOHATBHBIX YHCEI
CpaBHeHue,
8 YHOPSIIOYUBAHHE 1
paIMOHAIBHBIX YHCEI
CpaBHeHue,
9 YHOPSIOYUBAHHE 1
paIMOHATBHBIX YHCEI
10 Crtenenb ¢ HATYpaIbHBIM | bubamorexka [JOK
ToKa3areeM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HATYpaJIbHBIM | Bubmmoreka [IOK
MoKa3aresemM https://m.edsoo.ru/7f421382
D Crenenb ¢ HATYpaJIbHBIM | Bubmmoreka [TOK

IoKa3arcjieM

https://m.edsoo.ru/7f42154¢



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

13

CreneHb ¢ HaTYpaJIbHBIM
HOKa3aTeIeM

Bubmmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CremneHs ¢ HaTypaJIbHbIM
IoKasarecjieM

15

Pemnrenne ocHOBHBIX 337124
Ha JIpoOu, IPOIICHTHI U3
peasbHOM NPaKTUKU

16

Pemenne oCHOBHBIX 3a7a4
Ha Ipo0H, MPOLEHTHI U3
peanbHOM NPaKTUKU

17

Pemenne oCHOBHBIX 3a1a4
Ha JIpOOH, MPOIICHTHI U3
peanbHON IPAaKTUKU

18

Pemenne 0OCHOBHBIX 33734
Ha Jpo0u, MPOLEHTHI U3
peanbHON IPAaKTUKU

19

[pu3HaKu AETUMOCTH,
pasnoKeHus Ha
MHOXXHUTEJH HATypaJIbHbIX
qHcen

20

[Ipu3nHaku genumocty,
pa3yIokKEeHUs Ha
MHOKUTEIHN HATypaIbHbIX
qucenn

21

PeanbHbIe 3aBHCUMOCTH.
[psamas u oObpatHas
MIPOMOPLUHUOHATBHOCTH

22

PeannHbIe 3aBHCUMOCTH.
[psamas u obpatHas
MIPOMOPIUOHATEHOCTH

23

PeaspHbIC 3aBUCHMOCTH.
IIpsmast u oOpartHas
MPONOPLHUOHATBHOCTH

24

PeanbHbIE 3aBHCUMOCTH.
IIpsmast u oOpartHas
MPONOPLHOHATBHOCTH

25

KonTponsHast pabora mo
TeMe "ParnmonannsHbIe
ypcia"

26

ByKBeHHLIe BbIpaKCHUA

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41feec

27

DopMynbl

28

DopMyJIbL

29

IlepemenHsle.
HomycTumble 3HaYEHUS
HNEPEMEHHBIX

30

IIpeobpazoBanue
OyKBEHHBIX BBIPa)KCHUI,
packKpbITHE CKOOOK U

Bubnuorexa [TOK
https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

MPUBEACHUE TTOTOOHBIX
cllaraeMbIX

IIpeobpazoBanue
OyKBEHHBIX BBIPAXKCHUMH,

bubaunoreka [JOK

31| packpertie croGoK https://m.edsoo.ru/7f41£d70
MIpHUBEIEHUE TIOJOOHBIX
ClTaraeMbIX
[TpeoOpazoBanue
OYKBEHHBIX BBIpaKCHUIA,
32 | packpeITHe CKOOOK U
MPUBEACHUE TTOTOOHBIX
clTaraeMbIxX
IIpeobpazoBanue
OYKBEHHBIX BBIPAXKCHUIA,
33 | packpbITHE CKOOOK U
MIpUBEICHUE TIOJOOHBIX
clTaraeMbIX
34 E:To;g::;:H:;neHn ¢ bubmmorexa LIOK
https://m.edsoo.ru/7f421382
MoKazareieM
35 E:T();;;;:H:;ne}m ¢ Bbubmmorexa LIOK
https://m.edsoo.ru/7f42154e
moKazareieM
16 S::;;;;:H:;HGHH ¢ Bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
MoKazareieM
37 | MHorowieHs! Bubamorexa [IOK
https://m.edsoo.ru/7f42276e
butnuoreka [IOK
38 | Muorounent https://m.edsoo.1u/7f422930
39 CrnoxeHue, BEIYMTAHUE, bubnuoreka IIOK
YMHO)KEHHE MHOTOUJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRIYMTAHUE, bubanoreka [JOK
YMHOXECHHE MHOTOUJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxxeHure, BRIYMTaHUE, Bbubaunoreka [JOK
YMHOXXECHHE MHOTOUJICHOB https://m.edsoo.ru/7f422fca
47 CrnoxxeHre, BRIYHTaHUE, Bbubanoreka [JOK
YMHOXXCHHE MHOTOUJICHOB https://m.edsoo.ru/7f423182
43 DopMyITBl COKPAIEHHOTO Bubmmorexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42432a
m DopMyITBI COKPAIEHHOTO Bubmmorexa [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIIBI COKPAIEHHOTO bubamnorexka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12
46 DopMyITbI COKPAIIEHHOTO Bubnmoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f4241d2
47 DopMyITbl COKPAIIEHHOTO Bubmmoreka [ITOK

YMHOKEHUL

https://m.edsoo.ru/7f4251d0
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48

Paznoxxenue
MHOI'OWIEHOB Ha
MHOYHTEITHA

Bbubaunoreka [JOK
https://m.edsoo.ru/7f423312

49

Paznoxxenue
MHOI'OWIEHOB Ha
MHOYHTEITHA

bubaunoreka [JOK
https://m.edsoo.ru/7f4237fe

50

Paznoxenue
MHOTOWIEHOB Ha
MHOYHUTEIN

bubanoreka [JOK
https://m.edsoo.ru/7f4239de

51

Paznoxenue
MHOT'OYJIEHOB Ha
MHOKHTEIH

52

Kontponsnas pabota mo
Teme "Anrebpandueckre
BBIpaKeHUS"

53

YpaBHeHue, IpaBuia
npeoOpa3oBaHusL
YpaBHEHU,
PaBHOCWJIBHOCTh
YpaBHEHUU

54

JIuneliHOe ypaBHEHHE C
OJIHOM TIEpEeMEHHOM,
pelIeHne TMHEHHBIX
YpaBHEHUI

55

JIuneiltHOe ypaBHEHHE C
OJIHOM NEpEMEHHOH,
peLIeHNE TUHEUHBIX
ypaBHEHUI

bubnuoreka IIOK
https://m.edsoo.ru/7f420482

56

JIuneiinoe ypaBHEHHE €
OJIHOM MepEMEHHOH,
peleHne TUHEeHHbIX
ypaBHEHU

57

Pemenue 3amau ¢
MMOMOUIbIO YpaBHEHU I

Bubnnorexa [IOK
https://m.edsoo.ru/7f42064e

58

Pemenne 3amau ¢
MOMOUIbIO YpaBHEHU I

Bubnnorexa [IOK
https://m.edsoo.ru/7420806

59

Pemenne 3amau ¢
MIOMOUIbIO YpaBHEHU I

Bbubnuorexa [IOK
https://m.edsoo.ru/7f4209a0

60

Pemenue 3anau c
MIOMOLIbIO YPaBHEHU I

bubanoreka [JOK
https://m.edsoo.ru/7f420e6¢

61

JIuneiiHoe ypaBHEHHE €
JIByMs IIEpEMEHHBIMU U
ero rpaduk

bubnuoreka IIOK
https://m.edsoo.ru/7f427¢32

62

JIuneiiHoe ypaBHEHHE €
JIByMs IIEpEMEHHBIMU U
ero rpaduk

butnuoreka [IOK
https://m.edsoo.ru/7f427¢8a

63

Cucrema IByX JTMHEHHBIX
YPaBHEHUH C IByMS
HIepeMEHHBIMHU

Bubnuorexa [IOK
https://m.edsoo.ru/7f42836¢
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Cucrema IByX JTHMHEHHBIX

64 | ypaBHEHUH C IByMS
TMCPEMECHHBIMHA
Cucrema IByX JTHHEHHBIX
65 | ypaBHEHUH C IByMS
TMCPEMECHHBIMHA
Cucrema IByX JIMHEHHBIX
66 | ypaBHEHUH C IByMS
MepeMEHHBIMHU
67 Pemenue cucreM bubanoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f4284de
68 Pemenue cucreM bubaunoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f42865a
69 Pemenue cucrem bubanoreka [JOK
ypaBHCHHI https://m.edsoo.ru/7f4287d6
70 Pewenue cucrem
ypaBHCHHI
71 Pewenue cucrem
ypaBHEHUI
| o e
" https://m.edsoo.ru/7f421044
ypaBHCHUS
7 Koopannata Touky Ha Bbubmmorexa LIOK
TPSAMOA https://m.edsoo.ru/7f41de76
74 | UncnoBble IPOMEKYTKH Bubamorexa [OK
https://m.edsoo.ru/7f41dff2
75 | YucnoBble NPOMEXKYTKH
Paccrostaue mexay nBymst
76 | TOUKaMU KOOPIUHATHON
pSIMOH
Paccrostaue mexay nBymst
77 | TOYKamMM KOOpJAMHATHON
pSIMOM
78 [IpsiMoyrosibHas cucTeMa Bubmmoreka [TOK
KOOpJIMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpsimoyronbHas cucteMa Bubnuorexa [IOK
KOOPJIMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpadukos, Bubnmnorexka [IOK
3aJIaHHBIX (OPMYIIaMHU https://m.edsoo.ru/7f41e8a8
81 IIprmeps! rpadukos, Bubmmorexa [IOK
3aJIaHHBIX (OPMYyITaMU https://m.edsoo.ru/7f41ed80
2 IIprmeps! rpadukos,
3aJJaHHBIX POPMYIIaMHU
23 Urenue rpauKoB Bbubmmorexa LIOK
pearbHBIX 3aBHCUMOCTEH https://m.edsoo.ru/7f41ea24
84 Yrenue rpaduKoB

peanbHbIX 3aBUCUMOCTEHN
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Bbubaunoreka [JOK

85 | Howsrie pyniumn https://m.edsoo.ru/7f41ef06
86 | I'padux GyHKIIHN
. . Bubnnorexa [IOK
87 | Coolicrsa bymeunit https://m.edsoo.ru/7f411078
. . Bbubmuorexa [IOK
88 | CeoiicTsa Qynicunit https://m.edsoo.ru/7f41f1fe
89 | Jluneitnas QyHkuus BrGamorexa LIOK
https://m.edsoo.ru/7f427282
. bubmmorexa LIOK
90 | Jlumeitnas pyriuns https://m.edsoo.ru/7f427412
91 [ocrpoenue rpaduka Bubnunorexa [IOK
JUHEHHOU QYyHKINU https://m.edsoo.ru/7f426d1e
9 Ioctpoenue rpaduka
JMHEHHOH QyHKINU
93 | I'padux dpysxmum y =[x|
94 | I'paduk pyHKImm y =[X|
Kontponsnas pabota mo
teme "KoopnuHater u
95 | rpaduku. £§HKHI/II/I" / bubmmorexa [OK
. https://m.edsoo.ru/7f41£50a
Bcepoccuiickas
npoBepoyHas pabora
HToroBast KOHTPOJIbHAS
96 | pabora/ Bceporc)cnﬁcxaa bubmmorexa LIOK
https://m.edsoo.ru/7f429c6¢
npoBepoyHas pabora
IToBTOpEeHNE OCHOBHBIX
MOHATHUM U METOJIOB Kypca
97
7 xnacca, 00001IeHE
3HaAHUH
[ToBTOpEHNE OCHOBHBIX
08 MOHATHI U METOJIOB Kypca bubnuorexa LIOK
7 xiacca, 00001eHne https://m.edsoo.ru/7f429{32
3HaHUU
[ToBTOpEHNE OCHOBHBIX
99 TOHSATHI U METOZIOB Kypca Bubmmorexa [IOK
7 x1acca, 000011eHE https://m.edsoo.ru/7f42a0e0
3HAHUH
IToBTOpEeHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca
100
7 xnacca, 00001eHE
3HaAHUH
[ToBTOpPEHNE OCHOBHBIX
101 MOHSTUI U METOZIOB Kypca Bubnuoreka [JOK
7 xiacca, 00001eHne https://m.edsoo.ru/7f42a27a
3HaAHUH
[ToBTOpEHNE OCHOBHBIX
102 TIOHATHI U METOZIOB Kypca Bubmmorexa LIOK

7 x1acca, 000011eHE
3HAHUI

https://m.edsoo.ru/7f42a900
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OBIIEE KOJIMYECTBO

102
YACOB I10 I[TPOTPAMME 0 5 0
8 KUIACC
Ne KoJsmuecTBO 4yacoB
Tema ypoxa Jata JyieKTpoHHbIe UG pPOBbIE
n/n Bcero | Konrpoabusle | IIpakTHueckne e —— o0pa3zoBaTelibHbIE
padoTsl pa6oTsI pecypcbl
1 KBagpaTHbiii KopeHb U3 | Bubnmnorexa [TOK
qrcia https://m.edsoo.ru/7f42d452
TTonsTHe 00 Bubmmoreka [IOK
2 1
HppaIOHATBHOM YHUCIIE https://m.edsoo.ru/7f42caaa
HecsaTuunble
3 MPUOTHKCHUS 1
HppaIOHATBHBIX YHCEI
Jecsatuunbie
4 NpUOIIKEHHS 1
UppaIOHATBHBIX YHCEI
5 JlelicTBUTEIBHBIC YKCTIA 1
6 CpaBHeHne |
JICHCTBUTENBHBIX YHCET
. CpaBHeHne |
JICHCTBUTENBHBIX YHCET
g Apudmernaeckuii |
KBaJpaTHBIA KOPEHb
9 YpaBHeHue BUJa X* = a 1
Coii
10 | a B;;)I;?r?dqemnx 1 bubmmorera LIOK
P . https://m.edsoo.ru/7f42d862
KBaJIpaTHBIX KOPHEH
1 SBO;CZBa eck | bubaunoreka [JOK
UPMETHUY nx
P . https://m.edsoo.ru/7f42d862
KBaJpaTHBIX KOPHEH
[TpeobpazoBanue
12 YUCIIOBBIX BBIPAKECHHH, | bubmmoreka IIOK
COJIepKAIINX https://m.edsoo.ru/7f42dd26
KBaJ[paTHBIC KOPHH
IIpeobpasoBanue
|3 | THCTOBBIX BEIpaKCHU, | Bbubmmorexa LIOK
COJIepKAIINX https://m.edsoo.ru/7f42ded4
KBaJ[paTHBIC KOPHH
[IpeobpazoBanue
14 YHUCJIOBBIX BBIPayKEHUI, | bubaunoreka [JOK
CoJIepKAIIUX https://m.edsoo.ru/7f42e¢0be
KBaJ[paTHbIC KOPHH
15 [TpeobpazoBanue | Bubnmnorexa [IOK

YHCJIOBBIX BBIPAXKCHUH,

https://m.edsoo.ru/7f42¢262



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

coJIeprKalux
KBaJIpaTHbIE KOPHH

CreneHs ¢ OCJIBIM

Bubmmoreka [IOK

16 MoKazareieM https://m.edsoo.ru/7f4354a4
CraHmapTHas 3aIHCh
yucna. Pazmepsl
00BEKTOB OKPYIKAIOIIETO
17 MHpa (OT IEeMEHTAPHBIX Bubnuoreka [JOK
YACTHI[ IO KOCMAYECKUX https://m.edsoo.ru/7f436098
00BEKTOB),
JUTATEIIEHOCTH TPOLIECCOB
B OKPYIKAIOIIeM MHPE
13 CBoiicTBa cTENeH! ¢ Bubmmoreka [IOK
LEJIBIM TIOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBOIiCTBa CTEIEHH C Bubnnorexa [JOK
LeJIBIM TIOKa3aTeNneM https://m.edsoo.1u/7f435648
20 CBOICTBa CTEIECHH C Bubnuorexa IIOK
LIEJIBIM TI0Ka3aTelIeM https://m.edsoo.ru/7f435648
21 CBOICTBa CTEIECHH C Bbubnuorexa IIOK
LIEJIBIM TIOKa3aTeIEM https://m.edsoo.ru/7f43599a
” CBOMCTBaA CTEIICHH C Bubmmoreka [IOK
LIEJIBIM ITIOKA3aTeIEM https://m.edsoo.ru/7f435ed6
23 KBanpatHslit Tpéxunen
24 | KBagpaTHblil TpEXUIeH
Paznoxenue
25 KBaJpaTHOrO TPEXYIICHA bubamorexa LIOK
https://m.edsoo.ru/7f42£d38
HAa MHOXKUTEITH
Paznoxenue
26 | kBaApaTHOro TPEXUIEHA Bubmmorexa [OK
https://m.edsoo.ru/7f42fd38
Ha MHOYKHUTEIH
Kontponsnas padota mo
7 TeMaM "KBanpaTHble Bubnunorexa [IOK
kopHH. CTeneHu. https://m.edsoo.ru/7f42ec80
KBaapatHsrii Tpexdien"
bubanoreka [JOK
28 | Anrebparieckas 1pode https://m.edsoo.ru/7f430382
JlomycTuMble 3HAYCHHS
) MEPEMEHHBIX,, BXOJISIIIHAX
o B anreOpanyeckue
BEIPAKCHUS
Jonyctumbie 3HaUEHUS
30 | TCPEMEHHBIX, BXOZAIINX
B anreOpanveckue
BEIPAKCHUS
31 OCHOBHOE CBOMCTBO Bubnnorexa [IOK
anredpamdeckoit 1poou https://m.edsoo.ru/7f4308e6
32 Coxkpamerne npobeit bubmorexa LOK

https://m.edsoo.ru/7f430a8a
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https://m.edsoo.ru/7f435648
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https://m.edsoo.ru/7f435ed6
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Bbubaunoreka [JOK

33 | Coxpamenne apodeii https://m.edsoo.ru/7f430f44
. bubaunoreka [JOK
34 | Coxpamenne apodeit https://m.edsoo.ru/7f43044
CrnoxeHne, BHIYMTAHUE,
35 YMHO>KEHUE U JIEJIEHNE bubmorexa LOK
. https://m.edsoo.ru/7f43128¢
anreOpandeckux apooei
CrnoxeHue, BIYUTaHHE
36 YMHO)KGHI/I,G U JEJIEHUE ’ brbmmorexa LIOK
. https://m.edsoo.ru/7f4315¢c0
anreOpandeckux aApooei
CrnoxeHue, BIYUTAHHE
37 yMHO)KeHI/I; u z[ene}me’ Bubmorexa [OK
. https://m.edsoo.ru/7f4318¢c2
anrebpandeckux apooei
CrnoxxeHre, BEIYUTAHHIE
38 yMHO)KeHI/I; u z[ene}me’ bubmmorexa LIOK
. https://m.edsoo.ru/7f431a20
anrebpandeckux apooei
[Tpeobpa3zoBanue
39 BBIPAKEHUH, bubanoreka [JOK
CoJIepIKaIInX https://m.edsoo.ru/7f43259¢
anrebpandeckue Apoou
[TpeobpazoBanue
40 BBIPaKCHUH, bubamnorexka [JOK
COJIepIKAIINX https://m.edsoo.ru/7f432736
anreOpanyeckue qpoou
IIpeobpazoBanue
41 BBIPAKEHUH, Bubmmorexka [IOK
CoJIepKAIIUX https://m.edsoo.ru/7f432736
anreOpanyeckue qpoou
KonrposnbHas pabora o
42 | Teme I:AJ'IFe6p§I/I‘IeCKaH bubamorexa LIOK
https://m.edsoo.ru/7f431d36
Jipoos"
43 KBaapaTtHoe ypaBHeHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
Henonnoe xBagpatHoe bubanoreka [JOK
44
ypaBHEHHE https://m.edsoo.ru/7f42eecla
HemnonHroe kBanpatHoOe Bubnnorexa [JOK
45
ypaBHEHHE https://m.edsoo.ru/7f42eela
46 Dopmyna KOpHEH Bbubmmorexa LIOK
KBaJ[PaTHOTO YPaBHEHUS https://m.edsoo.ru/7f42£158
47 ®dopmyiia KopHeH bubmmoteka [JOK
KBaJPaTHOTO YPaBHEHUS https://m.edsoo.ru/7f42{316
43 dopmyia KopHEi Bubnmorexa [ITOK
KBaJpaTHOTO YPaBHEHHS https://m.edsoo.ru/7f42f5a4
bubaunoreka [JOK
49| Teopewa Buera https://m.edsoo.ru/7f42fef0
50 | Teopema Buera Bubmorexa [OK

https://m.edso0.ru/7f430076
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51

Pemenune ypaBHeHUi,
CBOJAIINXCA K
KBaJIpaTHBIM

Bbubaunoreka [JOK
https://m.edsoo.ru/7f43¢542

52

Pemenune ypaBHeHUi,
CBOJAIINXCA K
KBaJIpaTHBIM

bubaunoreka [JOK
https://m.edsoo.ru/7f43¢3d0

53

[Mpocreitmme npoOHO-
paLoHAIbHBIC
ypaBHEHHSI

bubanoreka [JOK
https://m.edsoo.ru/7f4328¢c6

54

[Mpocreitmme npoOHO-
paroHaIbHBIC
ypaBHEHHsI

bubanoreka [JOK
https://m.edsoo.ru/7f432bbe

55

Pemenue TekCTOBBIX
3a/1a4 C IIOMOIIBIO
KBaJ[paTHBIX ypaBHECHUN

Bbubnnoreka [{OK
https://m.edsoo.ru/7f42175¢

56

Pemenue TekCTOBBIX
3a/1a4 C MIOMOIIBIO
KBaJ[paTHBIX YpaBHCHHUI

bubnuoreka [JOK
https://m.edsoo.ru/7f421816

57

KonTpomasHast paboTa mo
teme "KBanpaTHbie
ypaBHeHHA"

Bubnnorexa [IOK
https://m.edsoo.ru/7f43012

58

JIuneitHoe ypaBHEHUE €
JIBYMsI [IEpEMEHHBIMH,
ero rpaduk, npuMepsl
peleHus ypaBHEeHUH B
OCIBIX YHUCIax

59

JIuneiiHoe ypaBHEHUE ¢
JIByMs IEpEMEHHBIMU,
ero rpaduk, IpuUMeps!
pelIeHUs ypaBHEHHH B
LEJIbIX YUCIIaX

60

JIuneitHoe ypaBHEHUE €
JIBYMsI [IEpEMEHHBIMH,
ero rpaduk, npuMepsl
pelleHus ypaBHEHUH B
LEIBIX YHCIIax

61

Pemenue cuctem nsyx
JIMHEVHBIX YPaBHEHUN C
JByMs IIEpEMEHHBIMU

62

Pemenue cuctem aByx
JIMHEMHBIX YPaBHEHUH C
JIByMs IEpEMEHHBIMU

63

Pewenne cucrem aByx
JINHEWHBIX YPaBHEHUM C
IIByMS IEpEMECHHBIMA

64

IIpumeps! pemienus
CHCTEM HEJITMHEHHBIX
YpaBHEHHH C IByMS
NepeMEHHBIMU



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

65

[Ipumeps! penienus
CHUCTEM HEJIMHEHHBIX
YPaBHEHUH C JBYyMS
[IEPEMEHHBIMU

66

I'pacduueckas
HHTEpIpeTays
YpaBHEHHS C JBYMS
HNEPEMEHHBIMU U CUCTEM
JMHENHBIX ypaBHEHUH C
JIByMs IEpEMEHHBIMU

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

67

I'paduueckas
UHTEpIpeTanus
YpaBHEHHS C JBYMSI
MIEPEMEHHBIMHU 1 CHCTEM
JIMHEMHBIX YpaBHEHUH C
JIBYMSI [IEpEMEHHBIMU

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

68

Pemenne TekCTOBBIX
3a7a4 C IIOMOIIBIO
CHUCTEM ypaBHEHUI

69

Pemenne TekcToBBIX
3a/1a4 C IIOMOLIBIO
CUCTEM YpaBHEHUI

70

Pemenne TekcToBBIX
3a[1a4 C MOMOILIO
CHUCTEM YpaBHEHUI

71

UucnoBbie HEPAaBEHCTBA
H UX CBOMCTBA

72

YucnoBeie HEpaBEHCTBA
M UX CBOMCTBa

73

HepasencTBo ¢ oaHOM
epeMEHHOMN

74

JIuneiiHble HepaBeHCTBA
C OJTHOM NEPEMEHHOMN U
UX pelIeHHe

Bubnnorexa [JOK
https://m.edsoo.ru/7f42¢692

75

JIuneiiHble HepaBeHCTBA
C OJIHOM EPEMEHHOHN 1
UX pelIeHne

bubanorexa [JOK
https://m.edsoo.ru/7f42¢840

76

JIuneiiHble HEpaBeHCTBA
C OJJHOM MEpEeMEHHOH U
UX peleHue

71

CucTeMbl THHEHHBIX
HEPABEHCTB C OHOMN
MIEPEMEHHOM U UX
peuieHue

Bbubaunoreka [JOK
https://m.edsoo.ru/7f42cb88

78

CucTeMsbl JIMHENHBIX
HEpPaBEHCTB C OJIHOM
MIEpEMEHHOMN U UX
pelieHue

bubanoreka [JOK
https://m.edsoo.ru/7f42cd2¢



https://m.edsoo.ru/7f43d6d6
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79

CucTeMbl JIMHEHHBIX
HEpPaBEHCTB C OJIHOM
MIepEMEHHOM U UX
pelieHue

80

N300pakeHue peleHus
JIMHEMHOIO HEPAaBEHCTBA
U UX CUCTEM Ha
YHUCIIOBOM MPSIMOI

bubnuoreka [{OK
https://m.edsoo.ru/7f42¢9¢4

81

Wzobpakenue penieHns
JTUHEHHOTO HePaBeHCTBA
U UX CHCTEM Ha
YUCIIOBOU MPSIMOM

Bubnnorexa [JOK
https://m.edsoo.ru/7f42¢9e4

82

KonrponsHas padora 1o
temaMm "HepaBeHcTBa.
Cucremsl ypaBHeHUH"

&3

[Monsitne QyHKIMMA

bubanoreka [JOK
https://m.edsoo.ru/7f433¢12

84

Ob6nacTh onpeneneHus 1
MHOKECTBO 3HAUCHHUH
dyHKIMN

Bubmmoreka [IOK
https://m.edsoo.ru/7f433d84

&5

Crioco0b! 3a1aHns
yHKIMN

86

I'padux GysKIIHT

87

CaoiicTBa pyHKIMH, HX
oToOpakeHune Ha

rpaduke

88

Urenue u NoCTpOeHUE
rpadukoB QyHKIHIA

89

[Tpumeps! rpaduxoB
(hyHKIHH, OTpaKaroIINX
peajbHBIE TTPOIIECCH

90

DyHKINH,
OIMCHIBAOLINE TIPSIMYIO
n 00paTHyI0
MPOTOPIIMOHANIEHEIC
3aBHCHMOCTH, X
rpaduku

Bbubaunoreka [JOK
https://m.edsoo.ru/7f434bbc

91

I'unep6osa

92

lunep6ona

Bbubanoreka [JOK
https://m.edsoo.ru/7f4343¢2

93

I'paduk Gpynkuun y = x>

Bubmmoreka [IOK
https://m.edsoo.ru/7f434572

94

OyHKIMU Y =X, Y = X3, ¥
= VXJ y= ‘X|7
rpaduuecKoe peuicHue
YPaBHEHHUU U CUCTEM
ypaBHEHUI

Bbubaunoreka [JOK
https://m.edsoo.ru/7f434d38

95

[ToBTOpEHNE OCHOBHBIX
MOHATHH U METOJIOB

bubanoreka [JOK
https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f42c9e4
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KypcoB 7 U 8 KJIaccoB,
000011eHne 3HaHUH /
Bcepoccuiickas
mpoBepouHas pabora

96

UrtoroBast KOHTpoOJIbHAS
pabota / Beepoccuiickas
mpoBepouHas padbora

bubmuoreka IIOK
https://m.edsoo.ru/7f434eb4

97

[ToBTOpEHNE OCHOBHBIX
MOHATHH U METOJI0OB
KypcoB 7 U 8 KJIaccoB,
00o01IeHne 3HaHUH

98

[ToBTOpEHNE OCHOBHBIX
TIOHSTUH U METO/IOB
KypcoB 7 u 8 KJIaccoB,
000011IeHHE 3HAHUI

Bubmmoreka [IOK
https://m.edsoo.ru/7f43736¢

99

[ToBTOpEHNE OCHOBHBIX
IIOHATUH 1 METOIOB
KypcoB 7 ¥ 8 KJIaccos,
0000I11IeHNE 3HAHMIT

Bbubaunoreka [JOK
https://m.edsoo.ru/7f437510

100

[ToBTOpEHNE OCHOBHBIX
MHOHATHI U METOJIOB
KypcoB 7 # 8 KIIaccos,
000011IeHNE 3HAHWIT

Bbubnuorexa [IOK
https://m.edsoo.ru/7f4376b4

101

IToBTOpEHNE OCHOBHBIX
MHOHATHH U METOJIOB
KypcoB 7 U 8 KI1accos,
000011eHNEe 3HAaHNH

Bubnnorexa [JOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX
IIOHATUH 1 METOIO0B
KypcoB 7 ¥ 8 KJIaccoB,
0000I11IeHNE 3HAHMIT

Bbubanoreka [JOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102

9 KUIIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yYeHUs

JyiekTpoHHbIe UG POBbIE
o0pa3oBare/ibHbIE

pecypcesl

PanmonansHele unca,
HppaloHaJIbHbIE YHCIIa,
KOHEYHBIC M OECKOHEUHBIC
JECSITHIHBIE IPOOH

MHuoxecTBO
JIEUCTBUTEIIBHBIX YHCEIT,
JIEHCTBUTENBHBIC YHCITa
KaK O€CKOHEUHbIE
JIECSITUYIHBIE APOOH
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B3aumuo onHO3HaYHOE
COOTBETCTBUE MEXTY
MHOECTBOM
JEWCTBUTENILHBIX YUCENT U
MHOKECTBOM TOYEK
KOOPAMHATHOU IpsIMOH

CpaBHeHHe
JIECTBUTEILHBIX YUCEI,
apu(METHICCKHE
JIeHCTBHS C
JEUCTBUTEIILHBIMU
YHCIaMU

[TpubnmwxEHHOE 3HAUCHHE
BEJINYMHBI, TOYHOCTh
TPUOTHKCHUS

OKpyTIIeHHE 9HCeT

OxpyrieHue 9ucen

IIpukuaka u oneHka
pe3yJIbTaTOB BHIYUCIICHUI

[Ipukuaka u oreHKa
Pe3yNbTaTOB BBIUMCIICHUN

10

JIuneitnoe ypaBHeHUe.
Pemenune ypaBHeHUi,
CBOJAIINXCA K JIMHEITHBIM

Bbubarorex [TOK
https://m.edsoo.ru/7f43bf66

11

Jluneitnoe ypaBHeHUe.
Pemenune ypaBHeHMi,
CBOJIAIINXCA K JIMHEITHBIM

12

Ksanpatnoe ypaBHeHueE.
Pemenune ypaBHeHMi,
CBOJAIINXCA K
KBaJPaTHBIM

Bbubaunoreka [JOK
https://m.edsoo.ru/7f43¢542

13

KBaapaTtHoe ypaBHeHue.
Pemienue ypaBHeHuit,
CBOIAIINXCA K
KBaJ[PATHBIM

Bbubnuorexa IIOK
https://m.edsoo.ru/7f43¢c542

14

BukBanpatHble ypaBHEHHA

Bubnnorexa [IOK
https://m.edsoo.ru/7f43¢3d0

15

BukBanpaTHbIe ypaBHEHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f43¢3d0

16

IIpumeps! pemenus
YPaBHEHUN TPEThEU U
4yeTBEPTOM CTEeNeHEN
pa3noXKeHueM Ha
MHOXHTEIH

17

IIpumeps! perreHus
ypaBHEHUI TpeThel U
4eTBEPTOI CTENEHEN
pas3noKeHUeM Ha
MHOXHTEH



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

18

Pemenune npo6HO-
paLMOHAIBHBIX
YpaBHEHUU

Bbubaunoreka [JOK
https://m.edsoo.ru/7f43c¢9b6

19

Pemenue npo6HO-
palMOHAIBHBIX
YpaBHEHUU

bubaunoreka [JOK
https://m.edso0.ru/7f43c¢9b6

20

PerieHne TEeKCTOBBIX
3a/1a4 arebpandeckum
METOJIOM

21

PerieHne TeKCTOBBIX
3a/1a4 arebpandecKumM
METO/IOM

22

Penienue TeKCTOBBIX
3a/1a4 areOpandecKumM
METOJ0M

23

Kontponsnas pabota 1o
TeMe ""YpaBHEHHUS C OTHOU
nepeMeHHon"

24

YpaBHEHME € ABYMS
TIEPEMEHHBIMHA U €T0

rpaduk

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

25

YpaBHEHME € ABYMS
TIEPEMEHHBIMHU U €T0

rpaduk

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

26

Cucrema IByX JTMHEHHBIX
YpaBHEHHH C AByMS
HNEPEMEHHBIMU U €€
penieHue

27

Cucrema IByX JTMHEHHBIX
YpaBHEHUI C IByMS
[IEPEMEHHBIMU U €€
pelieHue

28

Cucrema IByX JTHHEHHBIX
YpPaBHEHUU C ABYyMs
[IEPEMEHHBIMU U €€
pelieHue

29

Cucrema IByX JTMHEHHBIX
YpPaBHEHUH C IByMS
HNEPEMEHHBIMU U €€
peleHue

30

Pewenue cucrem aByx
YpaBHEHUH, OTHO U3
KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOi
CTETICHH

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

31

Pemenue cucreM aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEIHOE, a
JIpyroe — BTOPOit
CTCIICHU

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



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem nByx
YpaBHEHUH, OJTHO U3
KOTOpPBIX JIMHEHHOE, a
JIpyroe — BTOPOi
CTETICHH

33

Pewenue cucrem aByx
YPaBHEHUI, OJTHO U3
KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOit
CTCIICHU

34

I'paduueckas
UHTEpIpeTalys CUCTEMBI
YPaBHEHUH C IByMs
MIEpEMEHHBIMHU

35

Pemenue TekCTOBBIX
3a/1a4 areOpandecKumM
crocobom

36

Pemenue TekCTOBBIX
3a1a4 anreOpandecKuM
crocodom

37

KontponsHas padota 1o
TeMe "CHCTeMbI
ypaBHEeHHH"

38

YHuciioBble HEpaBEHCTBA U
UX CBOHCTBa

39

UucnoBble HEPABEHCTBA U
UX CBOWCTBA

bubnuoreka IIOK
https://m.edsoo.ru/7f43ad5a

40

JIuHeliHbIE HEPABEHCTBA C
OJIHOM MEePEMEHHON U UX
perieHme

bubanoreka [JOK
https://m.edsoo.ru/7f43af08

41

JIuneiinble HEpaBEHCTBA C
OJIHOM MepeMEHHON U UX
pelieHue

Bbubnuorexa IIOK
https://m.edsoo.ru/7f43af08

42

JIuneiinble HEpaBEHCTBA C
OJIHOM MepeMEHHON U UX
pelieHue

Bubnnorexa [IOK
https://m.edsoo.ru/7f43af08

43

CucTeMbl JIMHEHHBIX
HEPABEHCTB C OAHOMN
MEPEMEHHON U UX
peuieHue

44

CucTeMbl THHEHHBIX
HEPABEHCTB C OAHOM
MIEPEMEHHOM U UX
pelieHue

45

CucteMbl JIMHEHHBIX
HEpPaBEHCTB C OJIHOM
MePEMEHHOMN U UX
peuieHue



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

46 KBanparnele HepaBeHCTBa Bubnmnorexa [IOK
U UX pelIeHHe https://m.edsoo.ru/7f43b098
47 KBanpartHeie HepaBeHCTBa Bubnmnorexa [IOK
U UX pelIeHHne https://m.edsoo.ru/7f43b21e
43 KBanpatHsie HepaBeHCTBa bubmmorexa LIOK
U UX peIIeHNe https://m.edsoo.ru/7f43b5a2
49 KBanpatHble HepaBeHCTBa
U UX peLICHHe
50 KBanparHsie HepaBeHCTBA
U UX pelIeHHne
I'pacduueckas
HHTEpIIpeTaLis
51 HepaEeI-IzCTBIIfI CHCTEM brbmmorexa [IOK
https://m.edsoo.ru/7f43b098
HEPaBEHCTB C JIBYMS
NepeMEHHBIMHU
I'papuaeckas
MHTEpPIpETALHS
52 | HEpaBEHCTB U CUCTEM
HEpaBeHCTB C IBYMs
HepeMEHHBIMH
53 Kontponsnas pabota 1o
teme "HepaBencra"
54 KBanparnunast GyHKIMS, Bubnuorexa [IOK
e€ rpaduk u cBoiicTBa https://m.edsoo.ru/7f4396¢6
55 KBanparnunas QyHkus, Bubnmnorexa [TOK
e€ rpaduk u cBoiicTBa https://m.edsoo.ru/7f439842
56 Ksamparuanas GpyHKIuU, Bubnmnorexa IIOK
e€ rpaduk u cBoiicTBa https://m.edsoo.ru/7f4399b4
[NapaGona, KOOpIHHATEI
57 Be;)HmHLI ’napagf[)nm oCh bubamorexa LIOK
’ https://m.edsoo.ru/7f439eb4
CUMMETPHH 1apadoJIbl
[NapaGosna, KOOpIHHATEI
58 BC;)HII/IHLI ’napar6)f[)nm oCh Bubmorexa [IOK
’ https://m.edsoo.ru/7f43a03a
CUMMETPHH 1apadoJIbl
[Tapabona, KoOpANHATHI
59 BG;)IHI/IHLI napagil)mﬂ oChb Bubmorexa LIOK
’ https://m.edsoo.ru/7f43alac
CUMMETPHH 1apadoJIbl
[TapaGona, koOopANHATHI
60 Be;)LlII/leI ’napag?)m)l oCh bubamorexa LIOK
’ https://m.edsoo.ru/7f43a3le
CUMMETpPHH MapaboIbl
ITapaboiia, KOOPAUHATEI
61 BeIfH_H/IHI)I napagﬂonm oCh Bubamorexa LIOK
’ https://m.edsoo.ru/7f43a526
CUMMETPHHU TTapa0OIIbI
[Tapabona, KoOpIMHATHI
62 | BepmmHBI Hapaboiibl, OCh
CUMMETpPHH apaboIsl
I'pacduku pyHkmii: y =
63 kx, y =kx + b, y=k/x,

y=X°, y=VX, y=IX|



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

64

I'padukn pynkunit: y =
kx, y =kx + b, y=k/x,

y=x*, y=vX, y=[x|

65

I'padukn pynkunit: y =
kx, y =kx + b, y=k/x,

y=x%, y=vX, y=[x|

66

I'pacduku pyHkumii: y =
kx, y =kx + b, y=k/x,

y=X>, y=VX, y=[X|

67

I'pacduku pyHkmii: y =
kx, y =kx + b, y=k/x,

y=X°, y=VX, y=[X|

68

I'pacduku pyHkumii: y =
kx, y =kx + b, y=k/x,

y=X°, y=VX, y=[X|

69

Kontponsnas pabota 1o
Teme "OyHKIMH"

bubanoreka [JOK
https://m.edsoo.ru/7f43ab84

70

ITonsiTue uncioBoM
MOCJIEI0OBATEILHOCTH

bubanoreka [JOK
https://m.edsoo.ru/7f43e6¢6

71

3anaHue
MOCJIEI0BATEILHOCTH
PeKyppeHTHOI hopmymoi
1 QOpMYIIOif N-ro WieHa

bubanoreka [JOK
https://m.edsoo.ru/7f43ebda

72

Apudmernueckas u
reoMeTpHYecKas
HPOTPECCUH

Bbubnnorexa IIOK
https://m.edsoo.ru/7f43ed7¢

73

Apudmernueckas u
reoMeTpHYecKast
HPOTPeCCUu

Bubnuorexa [IOK
https://m.edsoo.ru/7f43{3b4

74

DopMyJIbI N-TO YIEHA
apuMeTHIECKOH 1
TreoOMeTPUIECKON
Hporpeccuii, CyMMBl
TMEPBLIX N YICHOB

Bubmmoreka [IOK
https://m.edsoo.ru/7f43f58a

75

DopMyJIbI N-TO YIeHa
apu(GMETHUCCKON U
TeOMETPUUECKOMN
MIPOrpeccui, CyMMBI
MEPBBIX N YWICHOB

bubnuorexa [JOK
https://m.edsoo.ru/7f43ef2¢c

76

DopMyJIbI N-TO YIEHA
apuGMeTHIECKON 1
TeOMETPUIECKON
IIPOrpeCcCuil, CyMMbl
MEPBBIX N YWICHOB

Bbubaunoreka [JOK
https://m.edso0.ru/7f4310c6

77

DopMyJIbl N-TO YiIeHa
apu(METHUCCKON U
TeOMETPUUECKOMN
TIPOTPECCHH, CyMMBI
MEPBBIX N YWICHOB

bubnnoreka [IOK
https://m.edsoo.ru/7f43f72¢



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

78

DopMyJIbI N-TO YiIeHa
apu(METHUECKOU U
TeOMETPUUECKOMN
[IPOrpeccuil, CyMMBI
MEPBBIX N YWICHOB

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

79

N3o0pakenue 4aeHoOB
apuMeTHIECKON 1
TeOMETPUIECKON
MPOrpeccuil TOYKaMu Ha
KOOPJAMHATHOM IJIOCKOCTHU

80

N300pakeHue YIeHOB
apupMeTHIeCKO 1
TeOMETPHUUECKOMN
MIPOrpeccuil TOYKaMu Ha
KOOPJMHATHOM IJIOCKOCTHU

81

JIuneitnbii 1
9KCIIOHEHIUAIBHBIH POCT

82

CI10’KHBIE TIPOTICHTHI

bubanoreka [JOK
https://m.edsoo.ru/7{43fe0e

83

CroXHBIE IPOLIEHTHI

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

84

KonrpospHas pabora 1o
TeMe "UucnoBbie
[OCJIEN0BATEILHOCTH"

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

85

[ToBTOpenue, 06001EeHNE
u cucreMarusanusa
3HAaHMH. 3a1uch,
CpaBHCHHUE, ICUCTBUS C
JCHCTBUTEILHBIMH
YHuCJIaMH, YUCJIOBaA
npsiMast

86

[ToBTOpenue, 06001EeHNE
U cucreMarusanusa
3HaHul. [IponeHTHl,
OTHOILICHUS, IPOTIOPLIHH

87

[ToBTOpEeHue, 0600IEeHNE
W CHCTEMaTH3aIys
3HaHni. OKpyrieHue,
npuOIKeHne, OlleHKa

88

IToBTOpenue, 0boOmIeHNE
Y CUCTEMAaTHU3aLUs
3HaHUM. Pemenue
TEKCTOBBIX 33144
apuHMETHIECKIM
CIIocoooM

bubanoreka [JOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpEeHue, 0600IEeHNE
Y CHCTEMAaTHU3aLs
3HaHuH. Perenne
TEKCTOBBIX 3a/1a4

Bubnnorexa [JOK
https://m.edsoo.ru/7f443cd4



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4

apuOMETHICCKIM
crocoboM

90

IToBTOpenue, 0bo0mIeHNE
Y CUCTEMAaTHU3aLs
3HaHMii. Penienue
TEKCTOBBIX 33144
apuhMETHIECKIM
CIocoOooM

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

91

IToBTOpenue, 0bo0mEeHNe
W cUCTEMaTH3aIys
3HaHuil. [IpeobpazoBanue
anreOpandecKux
BBIPAKCHUH, IOITyCTHMBIE
3HAYCHUS

Bubmmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 06001EeHHE
U CHCTeMaTH3alus
3HaHuil. [IpeoOpa3oBanue
anreOpanyecKux
BBIPAKECHUI, JOIIyCTUMBbIE
3HA4YCHUA

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

93

[ToBTOpenue, 0600IIEHNE
U cucreMarusanusa
3HaHui. [IpeobpazoBanue
anreOpandecKux
BBIPa)XCHUIL, TOITyCTHUMBIC
3HAYCHHS

Bbubnuorexa [IOK
https://m.edsoo.ru/7f444612

94

IToBTOpenue, 0boOmIeHNE
Y CUCTEMAaTHU3aLUs
3HaHuil. [IpeoOpa3oBanue
anredpandecKux
BBIPKCHUIL, IOMYCTHUMBIE
3HAYECHHS

bubaunoreka [JOK
https://m.edsoo.ru/7f444a94

95

IToBTOpEeHue, 06o0IIeHNE
Y CHCTEMAaTHU3aLs
3HaHud. OyHKIKU:
MOCTPOEHHE, CBOICTBA
H3yYCHHBIX (QYHKIUN

Bubmmoreka [IOK
https://m.edsoo.ru/7f444¢56

96

[ToBTOpenue, 0600IIEHNE
" CUCTCMaTu3anusa
3HaHUH. OyHKUMU:
[IOCTPOEHHE, CBOIICTBA
M3YYCHHBIX QYHKIMN

bubanoreka [JOK
https://m.edsoo.ru/7f444144

97

IToBTOpenue, 0boOmEeHNE
Y CUCTEMAaTHU3aLs
3HaHUW. DyHKUKU:
MOCTPOEHHE, CBOICTBA
W3y4YeHHBIX QyHKIUN

Bubmmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 06001EeHNE
" CUCTCMaTHU3alusa
3HaHul. OyHKUKU:

bubanoreka [JOK
https://m.edsoo.ru/7f4452¢e6



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

MOCTPOEHHE, CBOICTBA
M3Y4YECHHBIX (QYHKIMN

CHUCTEM

IToBTOpenue, 0bo0mIeHNE
U CHCTEMAaTH3aIUsI

99 | 3nanmii. ['paduueckoe 1
pelIeHne ypaBHEHUN U UX

bubaunoreka [JOK
https://m.edsoo.ru/7f445516

CUCTEM

[ToBTOpenue, 06001IeHHE
U cCUCTEMaTH3aIys

100 | 3Hanmit. ['paduaeckoe 1
pelIeHne ypaBHEHUH U X

101
0 pabota

Hroroas KOHTPOJIbHAA

102

O00011EHHE U
cHcTeMaTH3als 3HaHUI

OBIIEE KOJIMYECTBO
YACOB I1I0 [TIPOT'PAMME

102 6 0

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOT'PAMMBbI

7 KIIACC
Koz IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30oBaTe/ILHOM
TPOBEPHEMOTO NMporpamMMbl OCHOBHOTO 00111ero 00pa3oBaHusI
pe3yiabTarTa
1 Yucna 1 BEIYUCICHUS
. BeimonHsATh, codeTas yCTHBIE W NMUCHBMEHHBIE MPHEMBI, apuQMETHYECKHE EHUCTBUS C
' paIMoHaIHHBIMU YHUCIIAMHU
HaxomnTh 3HaueHHWsS 4YHCIOBBIX BBIPAXKCHWH, MPUMEHSATH pa3zHOOOpa3HbIe CMOCcOOBl U
1.2 OpuEMBl BBIYMCIICHUSI 3HAUYCHUU JIPOOHBIX BBIPAKEHHH, COJEPIKAIIUX OOBIKHOBEHHBIE U
JeCATUYHBIC IpOOH
ITepexomuTs OT OAHON (OPMBI 3aITUCH YHCEN K APYTroi (mpeoOpa3oBHIBATH ACCATHIHYIO
1.3 Ipo0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OCCKOHEUHYIO
JNECATUIHYIO Tpo0b)
1.4 CpaBHUBATh U YIOPSIOYUBATH PAITHOHAIBHEIE YHCIIA
1.5 OKpyTIATE YHCIIa



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

BBINONHATE NPUKHUAKY U OLIEHKY PE3yJbTAaTa BBIYMCIICHUMN, OLEHKY 3HAYEHUN YHMCIIOBBIX

1o BBIpa)KEHHH. BBIMOMHATE AEMCTBUSA CO CTENEHSIMU C HaTypajIbHBIMHU ITOKa3aTeIsIMU
1.7 IIpuMeHATh NPU3HAKY JENUMOCTH, PA3JI0KEHUE HA MHOKXHUTEIN HaTypPaIbHBIX YHCEI
Pemare mnpakTHKO-OpHEHTHPOBAHHBIE 3a/ladyl, CBA3aHHBIE C OTHOIICHUEM BEJINYMH,
1.8 MIPONOPLUMOHATBHOCTHIO BEJIMYNH, TPOLEHTAMH, HHTEPIPETUPOBATL PE3yJIbTAThl PEIICHUS
3a7a4 ¢ y4€TOM OrpaHUYCHUH, CBSI3aHHBIX CO CBOMICTBAMH pacCMaTPHUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIPaKESHUS
1 Hcnonp3oBaTh anreOpandyeckyr0 TEPMUHOIOTUIO U CUMBOJIMKY, IPUMEHATH €€ B Iporecce
' OCBOCHHS YU4eOHOTO MaTepHaa
2.2 HaxoanTs 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MTPU 33IaHHBIX 3HAUYEHHSIX TEPEMEHHBIX
)3 BrImonHATh TipeoOpa3oBaHus LENOTO BBIPaXXEHUS B MHOTOWICH IPUBEICHHEM MOJJO0HBIX
. CJIaraeMbIX, PaCKphITHEM CKOOOK
4 BBINOMHATE YMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH W MHOTOWIEHa Ha MHOTOYIIEH,
' MIPUMEHSTDH (OPMYIIBI KBaapaTa CyMMBI M KBaIpaTa pa3HOCTH
OcCy1ecTBIATh pa3loKEeHHEe MHOTOYJICHOB Ha MHOYKHTENIH C IIOMOILIBIO BBIHECEHMS 3a
2.5 CKOOKM OOLIer0o MHOXHWTENs, TPYNINUPOBKM cJlaraeMblX, MNpUMEHEeHUus (GopMyn
COKpAaIIEHHOTO YMHOKEHH
6 [Tpumensts npeoOpa3oBaHUs MHOTOWICHOB IS PELIEHUS Pa3IMYHbIX 3a]1a4 U3 MATEMaTHKH,
. CMEXXHBIX TPEIMETOB, M3 PEATbHON MPAKTHKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HAaTypalbHBIMH MOKa3aTeIsIMU Ui TPpeoOpa3oBaHus
' BBIpAKEHUI
3 YpaBHEeHUsI U HEPABEHCTBA
Pewate nuHElHbIE ypaBHEHHUSI C OJHOM NEPEMEHHOM, NMPUMEHsSsI IpaBUiIa Nepexoia OT
3.1 HACXOJHOTO ypaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS JIM YHCIO KOPHEM
YpaBHEHUS
3.2 [IpumensTs rpaduyeckre METOIBI IPH PEILICHUN JIMHEWHBIX YPAaBHEHUH U UX CHCTEM
13 [TonGupate MpuMepsI Map Yrce, SBISIOMUXCA pEIIeHHEM JIMHEHHOTO YPaBHEHHUS C IBYMS
. MIepeMEHHBIMU
34 CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JHHEHHOTO YpaBHEHHS C JBYMS
' [I€PEMEHHBIMU; TONIB3YSICh IPaMKOM, IPUBOANUTH IPUMEPHI PELICHUS YPaBHEHUS
35 Pemarp cucteMbl ABYX JHMHEHHBIX YpaBHEHMH C JByMS IMEpPEMEHHBIMH, B TOM 4YHCIIE
' rpaduuecKu
CocTaBnaTh W pemiath JUHEHHOE ypaBHEHHE WM CHUCTEMY JMHEHHBIX YpaBHEHHH I10
3.6 YCIIOBHIO 3aJ]a4l, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4d MOTy4eHHBIN
pe3ynbTaT
4 Koopaunate! u rpadukn. OyHKIINN
41 N300paxath Ha KOOPAMHATHOM MPSIMON TOUKU, COOTBETCTBYIOIIHE 3aaHHBIM KOOPIMHATAM,

JIy4uHn, OTPE3KU, UHTECPBAJIbI, 3al1MCbIBATh YU CJIOBBIC IIPOMEKYTKHU Ha aJII‘€6paI/I‘ICCKOM S3BIKE




4.2 OTMeyaTh B KOOPAMHATHON TIIOCKOCTH TOYKH IO 33JJaHHBIM KOOPIUHATAM
4.3 Crtpowuts rpaduku TUHEHHBIX GyHKIUHA. CTponuTh rpaduk GyHKIIHA Y = [X]|
OnuceBaTh ¢ TOMOINEIO (DYHKIIHIA N3BECTHBIE 3aBUCUMOCTH MEX/y BETUUYNHAMU: CKOPOCTbD,
4.4 BpeMsi, PacCTOSHHE, [IEHY, KOJUYECTBO, CTOMMOCTh, ITPOM3BOJIUTENBHOCTD, BPEMs, 00bEM
paboTsl
4.5 HaxonnTs 3HaueHne QyHKIHMU IO 3HAYSHHUIO €€ apryMeHTa
46 ITornMate rpaduveckuii crocod MPEeACTaBICHUS W aHAW3a WHGOPMAIMH, W3BJICKATH U
' MHTEPIPETHPOBATH HHPOPMAIHIO U3 TPahUKOB peabHBIX MPOIECCOB U 3aBUCHMOCTEH
8 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHMS OCHOBHOM 00pa3oBaTe/IbHOM
HIPOBEPHIEMOTO NMPOrpaMMBbI OCHOBHOI0 00111ero 00pa3oBaHusI
pe3yabTaTa
1 Yucna 1 BBIYUCIEHUSA
Hcnonp30BaTh HavallbHBIE MOPEACTABICHHUS O MHOXKECTBE NEHCTBUTENBHBIX 4YUCET IS
1.1 CpaBHEHUS, OKPYTIICHUS W BBIYMCIICHHH, N300pakaTh JCHCTBUTEIIBHBIC YHCIia TOYKaAaMU Ha
KOOPJMHATHOW MPSAMON
[IpumeHsTh TOHATHE apUYMETUIECKOTO KBAAPATHOT'O KOPHS, HAXOUTh KBaIpaTHBIE KOPHH,
1.2 HCIIOJNIB3YS MPU HEOOXOAUMOCTH KaJNbKYJIATOP, BBIMIONHATH MPeoOpa3oBaHMs BHIPAKECHUH,
coJepXKalluX KBaJpaTHbIe KOPHU, UCIIOIb3Ys CBOMCTBA KOpHEH
13 Hcrnonb30BaTh 3amucu OOJBIIMX W MaJIbIX YHCET C MOMOIIBIO JECATHYHBIX Apoled u
. creneneit uncina 10
2 AnreOpandecKue BRIPaXKCHHS
51 [IpuMeHSTh TOHATHE CTENEHW C IIeJBIM IIOKA3aTeJIeM, BBIMOIHSITH IMPEoOpa30OBaHUS
' BBIPAXKECHUM, COACPKAIIMX CTEIEHU C LIETBIM IMOKa3aTeIeM
27 BBIMOTHATE TOXKIECTBEHHBIE NPEOOpPa30BaHMS pPANMOHATHHBIX BBEIPAKEHUH Ha OCHOBE
. TIPaBUJI ICUCTBHUHA HAJT MHOTOWICHAMH U aJITeOpandecKuMH APOOSIMHI
2.3 PacknanpiBaTh KBaApaTHBIA TPEXUICH HA MHOKUTEIN
y [IpumeHsTh MpeoOpa3oBaHus BIPAKCHUHN I PEIICHUS PA3TUYHBIX 33]1a4 U3 MaTEMaTHKH,
' CMEKHBIX IIPEIMETOB, U3 PEATbHOM MPAKTUKH
3 YpaBHEHHUs U HEPABEHCTBA
31 Pemiate nuHeliHble, KBaJpaTHBIC YPaBHEHUS U PAllMOHAJIBHBIC YPaBHEHHS, CBOAAIIUECS K
' HHUM, CUCTEMBI IBYX YPaBHEHHUH C ByMs IEPEMEHHBIMU
IIpoBomnTh mpocTeHlINE UCCIENOBAHUS YPABHEHUI U CUCTEM YPaBHEHUM, B TOM 4HCIIE C
32 MPUMEHEHUEM TpaUUeCKUX NpPEJCTaBIeHUH (yCTaHABIMBATh, UMEET JIA yYpaBHCHHE WU
CHCTEMa YpaBHEHH pelIeHus], €CIIM UMEET, TO CKOJIBKO, U ITpoYee)




[Tepexoauts 0T cioBecHOW (OPMYJIUPOBKHA 3a/aud K €€ anreOpauveckoil MoOeTu C
33 MOMOILBIO COCTaBJICHUS! YpPaBHEHUs MM CHCTEMBl YpaBHCHWH, WHTEPIPETUPOBATH B
COOTBETCTBHHU C KOHTEKCTOM 3aa4H IOJTY4YEeHHBIH pe3yabTaT
[IpuMeHSTh CBOWCTBA YMCIIOBBIX HEPABEHCTB JUIS CPAaBHEHHS, OICHKH, PElIaTh JTMHEWHBIE
34 HEpPaBEHCTBA C OJHOW MEPEMEHHOW M WX CHCTEMBI, AaBaTh IPadUUECKYIO FILTIOCTPAITHIO
MHOECTBA pEIICHUIH HEPAaBEeHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUU
[NonnMath 1 UCTIONB30BaTh GYHKIMOHAIBHBIE TIOHATHS U SA3bIK (TEPMUHBI, CHMBOJITYECKHUE
4.1 0003HaYeHUs1), ONMpENeNATh 3HaueHHe (YHKUUH IO 3HAUCHHWIO apryMEHTa, OIpPencisiTh
cBoiicTBa (hyHKIUU 110 € Tpaduky
Ctpoutb rpaduKu dJeMEHTAPHBIX (PYHKITMA BHAA:
y=k/x
4.2 y
kix
, Y =X%,y =X,y = [X|, OMHCHIBATh CBOHCTBA YUCIOBOW (DYHKIIHH 1O € TpaduKy
9 KIIACC
Kon N "
IIpoBepsiemble NpeqMeTHBIE pPe3yJIbTATHI 0CBOEHHSI OCHOBHOH 00pa3oBaTebLHOI
HPOBEPHEMOTO NMPOrpaMMbl OCHOBHOT0 001ero 00pa3oBaHus
pe3yiabTara
1 Uucia 1 BEIYUCIICHUS
1.1 CpaBHMBaTh U YHOPSIOYMBATh PALMOHAJIBHBIE U UPPALIOHAIBHbBIE YHCTIA
- BrimonHaTe apudMeTHyecKrue ISHCTBUS ¢ pallHOHATBLHBIMU YUCIIAMH, COYETasl YCTHBIC H
. MUChbMEHHBIE TPUEMBI, BBITIOHATH BEIYUCICHHS C HPPAIHOHATBHBIMU YU CIIAMH
3 HaxoauTs 3HaueHHs cTemeHel ¢ LeIbIMH MOKa3aTesIMA U KOPHEH, BEIYUCIIAT 3HAYCHHUS
' YUCJIOBBIX BBIPAKEHUN
L4 OKpyrysATh NEHCTBUTEIbHBIE YWCIA, BBIMOJIHATH HNPUKUAKY DPE3yJIbTaTa BBIYMCICHHMH,
' OLIEHKY YHCJIOBBIX BBIPa)KEHHM
2 YpaBHEHHsSI 1 HEPABEHCTBA
)1 Pemrate nuHeliHblE W KBaJpaTHbIE YypaBHEHUS, YypaBHEHUS, CBOJIIUECS K HHM,
. npocreiimne IpoOHO-pauoHaIbHBIE YPABHEHHUS
55 Pemate cuctembl IByX JIMHEWHBIX YPaBHEHHUH C IByMs IEPEMEHHBIMH U CHCTEMBI JABYX
' YpaBHEHUH, B KOTOPBIX OJJHO YpaBHEHHUE HE SIBISACTCS JTMHEHHBIM
53 Pemath TekcTOBBIE 3agauM anreOpanyeckuM CIOCOOOM C MOMOIIBI0 COCTaBJICHUS
' YpaBHEHHUS HJIM CUCTEMBI IBYX YpaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU




ITpoBoUTE MpoCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHUCIIE C

2.4 NpUMEHEHHEM TrpadUuecKiuX MpeCTaBlIeHUi (HanmpuMep, yCTaHABIMBATH, HMEET JIU
ypaBHEHHE W CHCTEMA YPaBHEHUH PEIIeHHS, €CITH HMEET, TO CKOJIIBKO)
5 s Pemrate nMHeEWHBIE HEpaBEHCTBA, KBaApaTHBIE HEPAaBEHCTBA, H300pakaTh peEIlCHHE
. HEPaBEHCTB Ha YHCJIOBOW MPSMOH, 3aITUCHIBATh PENICHUE C TIOMOIIBIO CHMBOJIOB
Pemrate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPaBEHCTB, BKIIOYAIOLINE
2.6 KBaJpaTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHHE CHUCTEMBl HEPABEHCTB HA YHCIOBON
NPSMOIA, 3aIIMCHIBATH PEIICHHE C TOMOIIBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUH Pa3IMuHBIX 3a1a4
3 DOyHKITAN
Pacnio3naBaTh pyHKIMH H3y4eHHBIX BUAOB. [l0Ka3bIBaTh CXeMaTHYECKU PACIIONOXKEHUE Ha
3.1 KOOPAMHATHOM IJIOCKOCTH IpadukoB GyHKIME Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c,
B 3aBUCHMOCTH OT 3HAaYeHUH KO3(PPHUIINEHTOB, OMMUCHIBATH CBOMCTBA (PYHKITHIT
35 [Toka3pIBaTh CXEMaTHYECKH PACHOIOKEHHE Ha KOOPAWHATHOW IUIOCKOCTH TpauKOB
. ¢byHkuuit Buga y = VX, y = [X| 1 onuceIBaTh cBOicTBa (PyHKIMMA
33 Crpouth ¥ M300pakaTh CXEMATHYECKH TpapUKH KBaIPATUYHBIX (DYHKIIHA, OTHCHIBATH
' CBOICTBA KBaIpaTUYHBIX (DYHKIUI 110 MX TpauKam
34 PacrioznaBath  KBagpaTHuHyr (yHKOMO 10 (opMmylie, TPUBOAUTH TPUMEPHI
' KBaJIpaTUYHBIX (PYHKIUH U3 peanbHON KU3HU, (PU3HKH, TEOMETPUU
4 ApudmeTrueckasi 1 TeOMETPUIECKas TPOTPECCUH
il Pacnio3HaBaTh apuMETHUECKYIO U T€OMETPUUECKYIO IPOTPECCHH TPH Pa3HBIX CIIOCO0ax
. 3aaHus
42 BrITIOTHATE BBIYMCIICHUSI C WCIOJIB30BaHWEM (OPMYN A-TO WIeHA apu(pMEeTHYecKOW U
' TeOMETPUUECKON MPOrPECCHi, CyMMBI TIEPBBIX N YIEHOB
4.3 N300pakaTh WICHBI MTOCIEI0BATEIILHOCTH TOYKAMH Ha KOOPAWHATHON TIJIOCKOCTH
s Pemrate 3amauu, cBS3aHHBIE C YUCIOBBIMU TOCJIEAOBATEILHOCTSME, B TOM YHCIIE 3a/1a41

W3 peasbHON KHU3HH (C HCIIOJIb30BAaHUEM KaJBKYJIATOPA, HU(PPOBBIX TEXHOIOTHN)

IMPOBEPAEMBIE SJIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon

IIpoBepsieMblii 31eMEeHT COAEPKAHUS

Yucaa ¥ BEIYHUCIIEHUS




1.1

JpoOu 0OBIKHOBEHHBIC M JICCATUYHBIC, MIEPEX0A OT OTHOH (OopMBI 3amucH ApoOei K ApyTrou.

IlonsTue palroOHAJIBHOI'O YrcJiia, 3alluCh, CPAaBHCHUEC, YIIOPAAOUMBAHUC pallMOHAJIBHBIX YUCCIT

Apudmernueckne mEHCTBHS ¢ paIllMOHATBFHBIMH YHCIaMH. PelreHne 3amad w3 peaybHOMN

1.2 MPaKTUKH HA YaCTH, Ha IPOOH

13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeNneM: olpeaesieHne, NpeoOpa3oBaHne BHIPaKEHUH HAa OCHOBE
' OTIpeieNIeHUs], 3a1Ch OOJIBIINX YHCET

14 [IponeHTsl, 3anKck MPOIEHTOB B BHJIE APOOH U IpoOU B BUJE MPOLIEHTOB. TPy OCHOBHBIE 331291
. Ha TIPOIIEHTHI, pellIeHNEe 3a/1a4 U3 pealbHOM MPAKTHKH

1.5 [IpuMeHeHne PU3HAKOB JENUMOCTH, PAa3I0KEHNUE HA MHOKUTEIN HATYPAIbHBIX YHCE

1.6 PeanbHbIe 3aBHCUMOCTH, B TOM YHCIIe MIpsiMasi 1 00paTHast IPONOPLUHOHATIBHOCTH
2 Anre0panyecKie BRIPaXKeHHS

1 [lepeMeHHble, YUCIIOBOE 3HAYCHUE BBIPAKEHHS C IEpeMEeHHOW. JlomycTHMble 3HauYEHHS
' HEPEMEHHBIX

2.2 [TpencraBieHue 3aBUCUMOCTH MEX/Iy BETUINHAMU B Bue hopmydbl. Beruucnenuns no gpopmynam

2.3 IIpeobpazoBanne OyKBEHHBIX BRIPAKCHUM, TOKIESCTBEHHO PABHBIC BRIPAKCHUS

24 CBoJCTBA CTENIEHN C HATypaJbHBIM IIOKa3aTeIeM

5 Opnownensl M MHoOrowieHbl. CreneHb MHoroujeHa. CioXeHHe, BbIUUTaHHE, YMHOXKEHHE
' MHOTO4JICHOB

26 DOopMyIIBI COKPAIIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMBI U KBapaT pazHocTd. ©opMyia pa3HOCTH
‘ KBaJpaToB. Pa3noxeHne MHOTOUIEHOB HA MHOXHUTEIH
3 YpaBHeHHus

31 VYpaBHeHHE, KOpEHb YypaBHEHHs, IIpaBWila IPeoOpa3oBaHUs YpPAaBHEHHS, PABHOCHIBHOCTH
' YpaBHEHUI

32 JluneliHoe ypaBHEHHE C OJHON MEPEMEHHOW, YUCIO KOpHEU JTUHEHHOrO ypaBHEHHUS, PELICHUE
' JIMHENHBIX ypaBHEHUM

13 CocTaBrneHue ypaBHEHHIl O YCJOBHIO 3aJayd. PerleHune TEKCTOBBIX 3a7ad C IOMOIIBIO
. YpaBHEHUI

34 JluneiiHoe ypaBHEHHE C IBYMS TIEPEMEHHBIMH 1 €T0 Tpaduk

35 Cucrema AByX JMHEHHBIX YpaBHEHUH C JByMs IEpEMEHHBIMHU. PellieHHe cucTeM ypaBHEHHUH
' croco0OM MoACTaHOBKH. [IprMephl penieHrs: TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CHCTEM YpaBHEHHUI
4 Koopnunats! u rpaduku. @yHkimm

4.1 Koopaunara Touku Ha npsMoi

4.2 Uucnossle IpoMexXyTKH. PaccTosiHre Mex Iy ABYMs TOUKaMU KOOPIMUHATHOM MPSAMOMI

43 [IpssmoyronbHas cuctema koopawHat, ocu Ox u Oy. Abcumcca W opAWHATA TOYKH Ha
' KOOPAMHATHOM TJIOCKOCTH

4.4 [Ipumeps! rpadukoB, 3agaHHBIX HopMynamMu. UTeHne rpadMKoB peantbHBIX 3aBUCUMOCTEN

4.5 [onsarue pyukuuu. ['padux Gynxnmn. CroiicTBa QyHKIUI




4.6 Jlunetinas ¢pynkuus, e€ rpaduk. ['paduk pyakimm y = [X|
4.7 I'padudeckoe pernenne THHEHHBIX YpaBHCHUN U CUCTEM JIMHEHHBIX YPaBHCHUMA
8 KUIACC
Kon ITpoBepsieMblii 3J1eMeHT cO/lepPKaHUSA
1 Uucna 1 BBIYUCIEHUA
1 KBagpatHerii kopens u3 uwmcna. [loHstne 00 wuppanuoHaAIBHOM dYucie. JlecATHdIHbIe
' IPUOIVKEHHS HPPALMOHAIBHBIX YHCET
15 CBoiicTBa apu(METHYECKHX KBaJpaTHBIX KOPHEH M HMX MpUMEHEHHE K MNpeoOpa3oBaHHIO
' YHCIJIOBBIX BBIPAKEHUH U BBIUMCIEHUAM. J|eiCTBUTENBHBIE YNCIA
1.3 CremeHs ¢ IensIM MToKaszaTeseM 1 e€ cBoiicTBa. CTaHAapTHAS 3alkCh YHCIa
2 AnreOpandecKie BRIPaKeHHS
2.1 KBanpatHblii TpéxuiieH, pa3inokeHne KBaJpaTHOTo TpEXWieHa Ha MHOXUTEIH
2.2 Anrebpandeckas q1poob. OCHOBHOE CBOMCTBO anreOpandeckoi 1poou
23 CroxeHue, BEIYUTAHUE, YMHOKEHHUE, STICHHE anre0pandeckux apoodei
2.4 PanmonansHbIe BRIpQXKECHHS U UX TPe0Opa3oBaHue
3 YpaBHEHHUS U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, popMyiia KOpHEH KBajpaTHOTo ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHEeHUM, CBOASIIMXCS K JUHEUHBIM U KBaJIpaTHBIM
33 [IpocTeiimue ApoOHO-paOHANBHBIC YPAaBHEHHS
I'paduueckass WHTEpHpeTalysi ypaBHEHWH ¢ JABYMsS TEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
34 YpaBHEHUH € JBYMs NEpeMeHHbIMU. [IpuMepsl pemeHusl CUCTEM HEIMHEHHBIX YpPaBHEHHM C
JBYMsI IEPEMEHHBIMH
3.5 Penrenne TeKCTOBBIX 3a/1a4 aNreOpandecKUM CIIOCOO0M
3.6 YucnoBble HEpaBEHCTBA U UX CBOWCTBA
3.7 HepaBenctBo ¢ 01HOI TepeMeHHOH
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JluHeiiHbIe HepaBeHCTBA C OJJHOM TIepeMEHHOMH
3.10 CucTeMBl TMHEHHBIX HEPABEHCTB ¢ OJHON TIEPEeMEHHOMH
4 DOyHKIUU
il [onsarue pynkmun. O6IacTh onpeaeTIeHUs] U MHOXKECTBO 3HaueHUH GpyHKIuH. CriocoObl 3a/1aHust
‘ GyHKIHI
4.2 I'paduk dyrknun. UreHne cBoiicTB GpyHKINY 10 €€ rpaduky
43 [Tpumepsl rpaduKOB QYHKIUHA, OTPaXKAFOIIMX peasbHBIE MTPOIECCH
4.4 OyHKIIMH, ONUCHIBAIOIIUE IPAMYIO M 00PaTHYIO IPOIOPLHOHANIBHBIE 3aBUCUMOCTH, UX IPapHKH
4.5 Oyukuuu y =x? y = x?




4.6

Oyukuu y = [x, y = |x|

4.7 I'paduaeckoe penreHre ypaBHEHHH U CHCTEM YpaBHEHUIN
9 KUIIACC
Kon IIpoBepsiemMblii 3j1eMeHT cOlepPKaHUA
1 Yucna 1 BBIYUCIIEHUS
1.1 PannonasnbHble uncia, MppanyoHabHbIE Yicia, KOHEUHBIE U OECKOHEUHBIE AECSTHYHBIE JPpOOH
MHOKeCTBO IeHCTBUTEILHBIX YHCEI, JEHCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIC IECATUYHBIE IPOOH.
1.2 B3aumMHO OJHO3HAUHOE COOTBETCTBHE MEXIy MHOXKECTBOM JEHCTBUTEIBHBIX YHCENT U
KOOpAMHATHOM mpsiMoii. CpaBHEHNE AEUCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue NEHCTBUS C JCHCTBUTEIHHEIMU YHACIIAMHU
Wsmepenus, npuOamkeHus, OLEHKU. Pa3mepbl OOBEKTOB OKpPY)KAIOIIErO0 MHpa, AJIUTEIBHOCTh
1.4 MIPOLIECCOB B OKpy’karoiieM mupe. IIpubamkénHoe 3HaUeHUE BEIMYUHBI, TOYHOCTh MPUOIHKEHUS.
Oxpyrinenune yucen. [Ipukuaka u oLeHKa pe3yJibTaTOB BHIYMCICHUH
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OTHOH ITepeMEHHOMN
2.2 JIunelinoe ypaBHeHue. Penienne ypaBHeHU, CBOIAIINXCS K TUHEUHBIM
23 KBanpatHoe ypaBHeHue. Pemienre ypaBHeHU, CBOAAIIMXCS K KBaAPaTHBIM
4 buxBanpatHoe ypaBHenue. Ilpumepsl pemieHUss ypaBHEHUH TpeTbed U 4YeTBEPTOM CTEHEHEH
' pa3IoKeHNEM Ha MHOXHTEIN
2.5 Pemenue qpoOHO-panoHaTBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHCHHAN
2.7 VYpaBHeHHE C IBYMs IEPEMEHHBIMH U €r0 Tpaduk
2.8 Pemenne cucrem AByX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
2.9 Peuienue cucrtem IByX ypaBHEHMI, OJJHO U3 KOTOPBIX JUHEWHOE, a JPYroe — BTOPOU CTETICHU
2.10 I'paduueckast uHTEpIpeTaLHsl CHCTEMBl YPaBHEHHH C IByMS IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a/1a4 aJireOpandecKuM CIIocOOOM
2.12 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Pemenne MUHENHBIX HEPABEHCTB C OJHON NIEPEMEHHOU
2.14 Peuienue cucrem JTMHEMHBIX HEPABEHCTB C OJHOW MEPEeMEHHOMN
2.15 KBanpatHble HepaBeHCTBA
2.16 I'paduueckast nHTEpHIpETAIHSI HEPABSHCTB M CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
3 OyHKIUU
31 Keanpatnunas Qynkims, e€ rpaduk u cBoiictsa. [lapabomna, KoopJHHATH BEPIIMHBI TapaboIIbl, OCh
' CUMMETPHUH MapadoIIbl
3.2 I'padmkn byaxmwmit y=kx, y=kx+b 1 ux cBoiicTBa




33 I'paduxu pynkuuit y=k/x, y = x* 1 UX cBOWCTBA

34 I'paduky hyHKINN , ¥ MX CBOHCTBA
4 UYucnossle MOCIEI0BATEILHOCTH

il Omnpenenenue ¥ cIOCOOBI 3aJaHUsT YUCIIOBBIX MTOCIIEI0BATENILHOCTEH. 3aJaHNe MTOCIIEeI0BATEIEHOCTH
' peKyppeHTHOH (HOpMYIIOi U POpPMYIION 1-To YieHa

4o Apudmernueckas mnporpeccusi. PopMmynsl #-TO wieHa apUPMETHUECKONH MPOTPECCHH, CYMMBbI
' MIEPBBIX /1 YIICHOB

43 I'eomeTpuueckas nporpeccus. @opMyIisl #-T0 YIeHa FEOMETPUIECKOIN MPOrpecCcu, CyMMBI IEPBBIX
' 1 4JIEHOB

44 N3ob6pakenne 4ieHoB apupMeTHIECKON U TeOMETPHUECKON MMPOTrPecCHii TOYKaMU Ha KOOPIMHATHOM
' IJIOCKOCTH. JIMHENHBIN U AKCITOHEHIIUAIBHBIN POCT

4.5 CnosxHbI€ TPOLEHTHI

IMPOBEPSIEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kon
NMPoOBEPSIEMOro
TpeGoBaHMs

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM Pe3yJabTATaM OCBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOTO 00111ero 06pa3oBanus Ha ocHoe ®I'OC

YMeHue onepupoBaTh IOHATHUSAMH: MHOXXECTBO, IIOJMHOXKECTBO, OIE€paluu HaJ
MHOJKECTBaMH; YMEHHE ONEPHUPOBATh MOHATHAMHE: Tpad, CBA3HBIN rpad, IepeBo, MUKI,
MIPUMEHATH X TPU PEIICHUH 3a]1a4; YMEHHE HCII0JIb30BaTh rpadynuecKoe MpeIcTaBIeHne
MHOXECTB JUIsI OITUCAHMS PEAJIBHBIX IIPOLECCOB U SIBICHUN, IPY PELICHUU 33]1a4 U3 APYTUX

y4eOHBIX TPEAMETOB

YmMmenne OMNCPUPOBATH MOHATHAMU: ONPCACIICHUEC, aKCHMOMA, TCOPEMA, NOKA3aTCIIbCTBO,
YMCHHE DPACIIO3HABATb HMCTHUHHBIC U JIOXKXHBIC BBICKA3BIBAHHWS, MPUBOAWUTL IMPHUMEPHI U

KOHTPHOPUMEPBI, CTPOUTL BBICKA3bIBAHUS U OTPULIAHUA BBICKA3bIBaHUM

YMeHue ornepupoBaTh MOHSATHSIMHU: HaTypaldbHOE YHCIO, MPOCTOE M COCTaBHOE YHCIIO,
JIETMMOCTh HATypalbHBIX YHCEI, MPU3HAKH JEIUMOCTH, LI€JI0€ YHMCIIO, MOAYJb YHUCIA,
OOBIKHOBEHHAs1 ApOOb M JAecATHYHAasl IpoOb, CTAaHOAPTHBIM BHJ YMCIA, PalOHAIBHOE
YHCII0, HWPPALMOHAIBHOE YHCIIO, apu(MeTHUecKHH KBagpaTHBIA KOpPEHb, YMEHHE
BBITTOJIHATD ACHCTBHUSA C YUCIAMH{, CPAaBHUBATh M YIOPAJOYMBATH YHUCIIA, MPEACTaBIATH
YHcia Ha KOOPJUHATHON MPSAMOH, OKPYTJISTh YHCIa; YMEHUE AeNaTh MPUKUAKY U OLICHKY

pe3yiibTaTa BBIYHCJICHHI

YMeHue onepupoBaTh IMOHSITHUAMH: CTENEHb C LIEJIBIM IIOKa3zaTeseM, apu(MeTHYeCKUi
KBaJ[paTHBI KOPEHb, MHOTOWICH, alreOpandeckas JIpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpDHEM HaTypaJbHOW CTENEeHH OOoJibllle €TUHMIBI; YMEHHE BBITIOIHATH DPACYETHI I10

dhopMmysiaM, peoOpa3oBaHUs IENBIX, IPOOHO-PALIMOHATIBHBIX BRIPAKCHUN U BBIPAXKCHUH C




KOpHAMHU, PA3JIOKCHHUEC MHOTOWICHA HAa MHOKHUTCIIM, B TOM YUCIIC C HUCIHOJB30BAHUEM

(hopMyJT pa3HOCTH KBaJIPaTOB M KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh IOHATHAMH: YHCIOBOE pPABEHCTBO, YpPaBHEHHE C OJHOH
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; yMEHHE peuiaTh
JIVHEHHbIE U KBaJgpaTHbIE YPAaBHEHMs, IPOOHO-pallMOHAIbHBIE YPAaBHEHUS C OIHOM
MIEPEMEHHOM, CHCTEMBl [BYX JIMHEWHBIX YpPAaBHCHUW, JUHEHHBbIE HEPAaBEHCTBA M MX
CHUCTEMBI, KBaJIpaTHBIE M JPOOHO-paIliOHATbHbIE HEPABEHCTBA C OAHON MEPEMEHHOMW, B
TOM YMCJIE IPU PELICHUH 3aJa4 U3 APYTUX MPEIAMETOB U NPAKTUUECKUX 3a/1a4; YMEHHE
WCTIOJB30BaTh KOOPAWHATHYIO MPSMYIO U KOOPAMHATHYIO IJIOCKOCTB JJISI M300pakKeHUs

pelleHul ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHSIMU: (YHKIMSA, Tpaduk GYHKIHUU, HYIH (QYHKIHH,
MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3pACTaHUs, YObIBaHUS, HANOONbIIEEe U
HaWMEHbIIIEE 3HAYCHUS (YHKIUHM, YyMEHHE OMEPUPOBATh MOHATUSAMH: HpAMas
MPOTNOPIMOHANBEHOCTh, JIMHEHHAs (QyHKIMS, KBaApaTu4yHas QYHKOUs, oOpaTHas
MPOTMOPIIMOHATBHOCTD, Tapabona, TurnepOoyia; yMEHHe CTPOUTh Tpaduku (GyHKIUH,
UCTIOJB30BaTh TPauKH ISl ONpEACTICHUST CBOMCTB MPOIECCOB M 3aBUCHMOCTEH, st
peleHns 3a1a4 U3 APYTuX YUeOHBIX MPEJIMETOB H PeajbHOW KHU3HU; YMEHHE BBIPAXKATh

(hopMyaMu 3aBUCUMOCTH MEXKAY BEIMUMHAMUA

YMeHue omepupoBaThb MOHSATHAMHU:  IIOCIECIOBAaTENLHOCTb, apu(MeTHUecKas |
reoMeTpHUeCcKasl MPOrpeccCHy; yMEHUE HCIOJIb30BaTh CBOWCTBA IOCJIEIOBATEIBHOCTEH,
(bopMynbl CyMMBI U OOILEro WieHa MY PELIeHUH 33a/a4, B TOM 4HClie 3a1a4 U3 APYTHX

y4eOHBIX IPEIMETOB U PEaIbHON KU3HU

YMeHue pemaTh 3a1adM pa3HbIX TUIOB (B TOM YHWCJIE€ Ha MPOIEHTHI, JOIM M YacTH,
JBIKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH TOKYNOK U YCIYT, HAJOTH, 3aJaull U3
o0nacTi ympaBleHUsT JHYHBIMH M CEeMEHHbIMH (HHAHCAMH); YMEHHE COCTaBIATh
BBIPA)KCHUSI, YPAaBHEHMs, HEPABEHCTBA U CUCTEMBI II0 YCJIOBUIO 3aJadM, UCCIEI0BATH

IMOJIY4YC€HHOC PCUICHUC U OLICHUBATH HpaBI[OHOI[O6HOCTL TMOJYYCHHBIX PC3YyJIbTATOB

YMeHnue oneprupoBaTh MOHATHAMHA: (PUTYpa, TOUKA, OTPE3OK, MpsAMasi, Iyd, JOMaHasi, yTro,
MHOTOYTOJBHHK, TPEYTOJbHUK, PAaBHOOEAPEHHBIH M PaBHOCTOPOHHUHN TPEYTOJIHHHUKH,
MPSIMOYTONBHBIA  TPEYTOJNIBHUK, MeIuaHa, OWCCeKTprca M BBICOTA TPEYroJbHUKA,
YeTHIPEXYTONBPHUK, MapajuleJorpaMM, poOMO, NPSAMOYTOJBHHK, KBaJpaT, Tparemus;
OKpPY’KHOCTb, KPYT, KacaTteJIbHasi; 3HaKOMCTBO C ITPOCTPAaHCTBEHHBIMH (PUTypamMu; yMEeHHE
pemaTh 3a1a4d, B TOM YHCIIE U3 TOBCEIHEBHON KU3HHU, HA HAXOXK/ICHNE T€OMETPHIECKIX

BEJIMYMH C IPUMEHEHUEM W3YyUEHHBIX CBOHCTB (QUTYp U (haKTOB

10

YMeHHue omnepupoBaTh MOHSATHSMHU: PAaBEHCTBO (PUIYp, PaBEHCTBO TPEYrOJIbHUKOB,
napayiebHOCTh M HNEePHEHIUKYSIPHOCTh  HPSMBIX, YIOJI  MEXAy HPSMBIMH,
NEPIEHANKYJISAP, HAKIOHHAs, MpoeKuus, nonobue ¢uryp, moJoOHbIE TPEyroJbHHKH,
CUMMETpPUSl OTHOCHUTEJIIBHO TOYKM M TPSAMOH; YMEHHE paclo3HaBaTb paBEHCTBO,
CUMMETpPHUIO U mopolue (Quryp, mapaiesbHOCTh M HNEPHEHIUKYISIPHOCTH IPSMBIX B

OKpYIKaroIeM MHUpPE
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YMeHue onepupoBaTh MOHATHSAMH: JJIUHA, PACCTOSHUE, Yroi (BeJIWYMHA YIia, CHHYC U
KOCHUHYC yTJla TpeyrojbHHMKa), IJIOLIAJh; YMEHHE OLIEHWBATh pa3Mephl NMPEIMETOB U
00BEKTOB B OKpY)KaloLIeM MHUpE; YMEHHE MPUMEHATH GOPMYIIBI IIEpUMETPa W IUIOMIAIN
MHOTOYTOJBHUKOB, AJMHBI OKPYXHOCTH M IUIOIIAAW Kpyra, o0bema MpsSMOYTOJIEHOTO
napajuleNienuIiea; yMeHUe IPUMEHSITh IPU3HAKY PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe YIJIOB TpeyrojbHHKa, Teopemy [ludaropa, TpuroHoMeTpHuecKre COOTHOLICHUS

JJIA BBIYUCIICHUSA JJIWH, paCCTOHHI/II\/'I, HJIOH.Ia,I[Cﬁ

12

YMmenne n3o0paxarh miockue GpUrypbl 1 ©X KOMOWHAIIMY, TPOCTPAHCTBEHHBIC (PUTYPHI OT
PYKH, C TTOMOIIbI0 YEPTEKHBIX UHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY

HJIM CUMBOJIbHOMY OIIMCAaHUIO
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Vmenue OMNCPUPOBATh IMOHATUAMU: NMPSAMOYTOJIbHASA CUCTEMaAa KOOPAWHAT, KOOPAWHATHI
TOYKHU, BEKTOpP, CyMMa BEKTOPOB, IPOMU3BCIACHHUE BEKTOpa HA YHCIIO, CKaJIApHOE
IMPOU3BEACHHUE BCKTOPOB; YMCHHEC HCIIOJIB30BATh BEKTOPbI W KOOpAWHATBI 1A
MMPEACTABJICHUA JaHHBIX U PEIICHUA 3a/la4, B TOM YK CJIE U3 IPYTUX y‘i€6HLIX peaAMETOB U

peasibHON KHU3HU
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YMmenue OICpUpPOBAThL TMMOHATUAMU: CTOJIOMKOBEIC U KpYIroBbIC JUarpamMmbl, Ta6J'H/II_[I:I,
cpeaHee apI/I(l)MCTI/I"ICCKOG, MEuaHa, HanOoJbIIee U HAaUMCHBIIEE 3HA4YCHUs, pasMax
YHCJIO0BOIO Ha6opa; YMCHHUEC HU3BJICKATb, HWHTCPIPCTUPOBATL H HpeO6pa30BLIBaTL
I/IH(i)OpMaL[I/IIO, MpeACTAaBJICHHYIO B Ta6J'II/ILIaX 1 Ha JuarpaMmax, OTpakaromfyro CBOICTBa
1 XapaKTCPUCTUKU PCAJIbHBIX MPOLCCCOB U HBHCHHﬁ; YMCHHUEC pAaCliO3HaBaTbh U3MCHYUBLIC

BCJIMYUHBI B OKPYIKAIOIICM MUPE
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YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIA OMBIT (CIydalHBIH SKCIEPUMEHT),
aJIeMEHTapHOE COOBITHE (PNIEMEHTAPHBIN NCXO0/T) CITyYallHOTO OTBITA, CIIy4aiiHOe COOBITHE,
BEPOSITHOCTH COOBITHS; YMEHUE HAXOJUTh BEPOSITHOCTH CITYYaiHbIX COOBITHI B OIBITaX €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMH; YMEHHE pellaTh 3aJadyd METOA0M
OpraHWU30BaHHOTO Iepedopa M C KCIOIb30BAHHEM IpaBUJa YMHOXKEHHS; YMCHHE
OLICHUBATH BEPOSTHOCTH PEalIbHBIX COOBITHI M SBICHHH, TOHAMATh POJIb MPAKTUYECKU
JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITHI B OKPY)KAIOIIEM MHPE U B )KU3HHU; 3HAKOMCTBO
C TIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 32aKOHOM OOJIBIINX YHCEN H €TO POJIBIO

B MaCCOBBIX SABJICHHUAX

16

YMeHne BBIOUPATh MOIAXOMSIIAA W3YyUESHHBIA METOJ Il PEIICHUS 3aIadyH, MPUBOIUTH
MpUMEPbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U JKU3HU, PpACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaT€MAaTHUKU B MCKYCCTBE, OINHKCHIBATH OTIEIBHBIE BBIJAAIOIIUECH
pe3yIbTaThl, TOMYYCHHEIC B XO/IC Pa3BUTHS MaTEMATHKH KaK HAYKU, TIPUBOIUTH IPUMEPHI

MaTE€MaTUYECKUX OTKPBITHI U X aBTOPOB B OTEUECTBEHHON M BCEMUPHOI UCTOPUU

HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE

‘ Kona

‘ IIpoBepsiemMblii 31eMeHT cOepPKaHUA
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Anrebpa, 7 xmacc/ MakaperueB FO.H., Munmioxk H.I'., HemxoB K.W. u npyrue,
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Anrebpa, 7 xmacc/ MakaperaeB FO.H., Munmgiok H.I'., Hemxo K.W. u npyrue,
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Anrebpa, 8 kmacc/ MakaperueB O.H., Munmok H.I'., HemxoB K.M. u npyrue,
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AnreOpa, 9 kiacc/ MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxkrmonepHoe obmectBo «M3aarensctBo «IIpocsemienue» 2023
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