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HHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIs€TCA OAHUM U3 OIOPHBIX KYpCOB OCHOBHOI'O OOIIEro
00pa3oBaHUsI: OHAa 00ECTIEYMBAET N3YUCHUE JIPYTUX JUCUUIUINH, KaK €CTECTBEHHO-
HAy4YyHOr'0, TaK M TYMaHUTApHOI'O IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
OPOAOJKEHUsI 00pa30BaHusl U B MOBCETHEBHOM XKU3HU. Pa3BuTne y oOyvaroumxcs
HAYYHBIX TMPEACTaBICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTPaKEHUS MaTeMaTUYECKON HayKOMW SIBJICHHUI U MPOIIECCOB
B NIPHUpOJIE€ U OOIIECTBE, POJIM MATEMATUUYECKOrO MOJEIHMPOBAHUS B HAyYHOM
NO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsi aJjanTalii B COBPEMEHHOM IU(POBOM
obmiectBe. M3ydenme anreOpbl oOecriedyMBaeT pa3BUTHE YMEHHsI HaOI0/aTh,
CpPaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI U BBIBOJBI,
dbopmynupoBath yrBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecrneynBaeT pa3BUTHE
JOTMYECKOT0 MBILIUIEHUS OOYYarolIMXCS: OHU HCHOJB3YIOT JENYKTUBHBIE U
UHAYKTUBHBIE pACCYXAEHUs, 0000IIEHHE U KOHKPETU3ALMIO, a0OCTparupoBaHue 1
anajorutro. OOyueHue  anreOpe  mpeanosaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITETILHON  JCSATENBHOCTH O00YyYaroluXcsi, IMO3TOMY CaMOCTOATEIbHOE
peleHune 3aa4 SBISeTCs peaan3aueil 1esITeIbHOCTHOTO MPUHIIMIIA 00YYEeHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «AureOpa» s OCHOBHOIO
oOurero o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOUYECKUE
auHUM: «Hucna v BeIYUCIEHUS», «ANTeOpandeckue BHIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «PyHkumn». Kaxnad U3 3TUX CoaepKaTeabHO-METOIUYECKHX
JVMHUI pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYEHUsl Kypca, B3aUMOIEHCTBYSI C
IPYTUMHU €ro JUHUsAMU. B Xxonme wu3ydeHuss ydeOHOro Kypca OOyYaromIumcs
HOPUXOTUTCS JIOTMYECKU PaCcCyXkAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBsi3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3eiax
MaTEMaTUYECKOro 00pa30BaHMsI M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYaIOIIUMHUCS
OCHOB  YHMBEpPCAJIBHOIO  Maremarudeckoro ss3pika. CopepxaTenbHol U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpay SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copepxanue auHUM «Yucia W BBIYUCICHUS» CIYXKUT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUS MOIB30BATHCA alrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /ISl TIOBCEAHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs
CBS3aHO C pAlMOHAJBHBIMH M HMPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



OpPEICTaBICHUNA O JAEHCTBUTENBHOM YHCIE. 3aBEpIICHHE OCBOEHUS YHCIOBOMN
JMHUN OTHECEHO K CpeIHEMY 00IeMy 00pa30oBaHUIO.

Coneprxanue AByX alredpandecKux JUHUN — «AJIredpandecKue BhIPaKeHUS
U «YpaBHEHUSA U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAIOUIUXCS
MaTeMaTUYECKOro ammapara, HEOOXOAMMOTo ISl PEUICHHs 3aJa4 MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOI'0 00miero oOpa3oBaHMsl Yy4eOHBIM MaTepuan TPyNIupyercs BOKPYD
palMoOHANTBHBIX BBIpKEHUH. ANredpa JeMOHCTPUPYET 3HAUCHHE MAaTEMaTHUKU Kak
A3bIKa JUISI TOCTPOEHMSI MAaTeMaTHYEeCKUX MOjeJeil, ONMUCaHus MpOLECCOB U
SBJICHUM peaqbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKkxKe
JalbHEHIIee pPa3BUTHE aJTOPUTMUYECKOTO MBINUICHHUS, HEO0OXOJUMOro, B
YaCTHOCTH, JMJII OCBOEHMS Kypca HH(POPMAaTUKH, M OBJAJCHUE HaBbIKAMHU
JNENYKTUBHBIX paccyxnenuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanne QyHKIIMOHATHHO-TPA(UIECKON IMHUU HAIIEICHO Ha MOJIYYCHUE
OoOy4YaroIIMMHUCS 3HaHUNW O (DYHKIMSAX KaK BaKHEHIIEeH MareMaTH4yecKol MOojenu
JUIS ONMCAHUS U UCCIIEO0BAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUMN B MPUPOJIE
u oOmectBe. M3ydyeHne marepuaia CIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
YMEHHUS MCTIONBb30BATh Pa3IMYHbIE BBIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKUE, TpaduvecKue, BHOCUT BKIaA B (OPMUPOBAHHE
HPECTaBICHUN O POJIU MaTEMAaTUKH B PA3BUTUN IUBWIM3AIMH U KYJIbTYPBHI.

CornacHo yuebHOMY MmaHy B 7-9 kiaccax u3ydaercss y4eOHBIH Kypc
«Anredpa», KOTOPHIA BKIIOYACT CIEAYIOUIME OCHOBHBIC pa3felibl COACPIKAHMS:
«Yucna W BBIUUCIECHUA», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUS WU
HEpaBEHCTBa», «DyHKIIUN.

Ha uzyuenue yueOHoro kypca «Anredpa» oroaurca 306 yacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Hemenro), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Yuciaa v BLIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO0Jl OT OAHOW (POPMBI 3aMMHUCH
npobeir k apyroil. IloHsiTMe panuMOHAIBLHOIO YHCIA, 3alUCh, CpPaBHEHUE,
YHOPSIIOYMBAHUE  PAIMOHANIBHBIX  uuceln. ApudmeTudyeckue JeUCTBUS €
palroOHaIbHBIMH YKMCiIamMu. PelleHue 3ajad u3 peaibHOW NPaKTHKW Ha 4acTH, HA
JPOOH.

CrereHb C HaTypaJbHBIM IIOKa3aTeNeM: OmpeneieHue, npeoOpa3oBaHue
BBIpaKEHUN Ha OCHOBE OMPEENICHHUS, 3aMUCh OONbIINX Yncell. [IpoleHThI, 3anuch
IPOLIEHTOB B BHUJIE IpoOU U ApOoOM B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 33a/layu Ha
IIPOLEHTHI, PELICHUE 3a1a4 U3 PEAIbHON ITPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbIX YUCEIL.

PeanpHbie  3aBUCMMOCTHM, B TOM 4HCle TpsiMasi W oOpaTHas
IPONOPLIMOHATIEHOCTH.

AuredOpanyeckue BbIpaKeHUs

[TepemeHHbIE, UMCIOBOE 3HAUEHUE BBIPAXKEHUS C TIEpeMEHHOM. JlomycTuMbie
3Ha4YE€HUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEKy BETUMYMHAMU B BUJIE
dbopmyibl. Beraucnenus mo gpopmynam. [IpeodpasoBanme OYKBEHHBIX BBIPAKECHHI,
TOXXJIECCTBEHHO PpaBHBIE€ BBIPAXEHHUS, IMpaBUja MpeoOpa3oBaHUsI CYMM U
IPOU3BEICHUH, ITPaBUJIa PACKPHITHS CKOOOK U MPUBEIEHHUS MOJOOHBIX CllaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CteneHb MHOTousieHa. Clo)KeHue, BhIYUTaHUE,
YMHOXE€HUE MHOTOWIEHOB. DOpMysnbl COKpAIIEHHOIO YMHOXEHHUS: KBaJpar
CYMMbl M KBajpar pa3zHocTH. Dopmylia pa3HOCTH KBaJparoB. PasznoxkeHue
MHOT'O4YJIEHOB Ha MHOKUTEJIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHMS, IpaBuUjia MPeoOpa3oBaHMs ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHU.

JluHeitHOe ypaBHEHHE C OAHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHUSI, pELICHHE JMHEWHBbIX ypaBHEeHUU. CocTaBiI€HUE YpAaBHEHHHN MO
YCIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 C MOMOILBbIO YPAaBHEHH.

JIluneitHoe ypaBHEHHUE C JIByMs MEepeMEHHBIMU U ero rpaduk. Cuctema IByX
JVMHEWHBIX YPAaBHEHUN C JBYMsI IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUU
CIIOCOOOM TOACTaHOBKHU. [IpuMepbl pelieHusT TEKCTOBBIX 3a/ad C ITOMOIIBIO
CHUCTEM YPABHEHUM.



DOyHKUNHA

Koopaunnara Toukn Ha npsMoin. YucioBble IPOMEXKYTKH. PaccTossHue Mexay
JIBYMsI TOYKAMHU KOOPJUHATHOM MPSAMOM.

[IpssmoyronbHast cucrema kKoopAauHaT, ocu Oxu Oy. AOcuucca U OpJauHaTa
TOUYKHM Ha KOOPJMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTei. [lonsarue ¢ynknuu. [padux
¢ynkun. CoiictBa Qpynkumii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHkmm
y = |x|. I'paduueckoe pelieHue THHEHHBIX YPaBHEHHUH U CUCTEM JIMHEWHBIX
YPaBHECHUH.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBagparueiii kopeHb u3 uwucia. [loHsThe 00 uWppalMOHAIBLHOM YHCIIE.
JlecsaTuuHbIe PUOIMKEHUS UppallMOHANIbHBIX uncelsl. CBocTBa apuMEeTHUECKUX
KBa/IPATHBIX KOPHEW U MX MPUMEHEHUE K MPEoOpPa30BAHUIO YHCIOBBIX BhIPAKEHUN
Y BBIYUCIICHUAM. [[eMCTBUTEIILHBIC YUCIIA.

CreneHb C UenbIM MoKa3zaTeneM U €€ cBorcTBa. CTaHaapTHAs 3alKUCh YUCTA.

AuredpanvecKkue BbIPaKeHUsI

KBampaTHbiii  TpEéXuieH, pas3loKEHHE KBAaJAPAaTHOrO TpPEXWIeHa Ha
MHOUTENH.

AnreOpanueckass aApoOb. (OCHOBHOE CBOWCTBO anreOpanveckoil IpoOwu.
Crnoxenue, BbIYUTAHUE, YMHOXEHHUE, JeleHue anreOpandeckux ApoOeit.
PanonanbHbie BhIpaXXeHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUA U HEPABEHCTBA

KBagparHoe ypaBHeHue, ¢(opmysia KOpHEH KBaJpaTHOrO YypaBHEHMS.
Teopema Buera. Peuienue ypaBHeHUN, CBOAAIINUXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiiiue ApoOHO-parMOHAIbLHBIC YPaBHEHUS.

I'paduueckas uHTEeprpeTanysi ypaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpPaBHEHUW C JBYMs NepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCcTOBBIX 33124 anreOpandeckuM CrocoooM.

YuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW ITEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOyHKINHA

[Tousatue @ynkuun. OOIaCTh ONpEeAeNiCHUsT W MHOXKECTBO 3HAUYCHHI
dbynkuuu. CriocoOs! 3aaHus QyHKIIUA.

I'paduk dynkmuu. UYrenue cBoiictB (yHkiuu mno e€ rpaduxy. ITpumeps
rpaduKoB HYHKIHA, OTPAXKAIOIMIUX PEATbHBIE TIPOIIECCHI.



DyHKIMY, ONKMCHIBAIOLIME MPAMYIO M OOpaTHYH NPONOPLUUOHAILHEIE
3aBuCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = Vx, y=|x|. Tpaduueckoe
pellieHne yPaBHEHHUH M CHCTEM yPaBHEHHH.

9 KIIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie 4mclia, uppaldoHadbHbIE YKCIIa, KOHEUHbIE U OECKOHEUYHBIE
JeCITUYHbIEC ApoOu. MHOXKECTBO JIEHUCTBUTEIBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHBIC JIeCATUYHBIC ApoOW. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YHCENI U KOOPAUHATHON MIPSIMOM.

CpaBHeHUE JIEWCTBUTENbHBIX 4HCeN, apupMETHUYECKUe JIEUCTBUS C
JEACTBUTEIIbHBIMUA YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTh IPOILIECCOB B
OKPYXaIoIIEM MUDE.

[TpubnmxénHoe 3HAYEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka v OLeHKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JIunentnoe ypaBHeHue. Penienne ypaBHeHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanpaTHoe ypaBHeHue. PelieHne ypaBHEHUI, CBOASIIMXCS K KBaJApaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUNA TPETbEW U YETBEPTOU
CTEIEHEN PA3JI0KEHUEM HA MHOKHUTENH.

Pemiennie npoOHO-palMoOHAIBHBIX ypaBHEHHWU. PelieHue TEKCTOBBIX 3ajay
anredpanyeckuM METOIOM.

VYpaBHeHnue ¢ AByMs NEpeMEHHBIMH M ero Tpaduk. Pemienune cuctem AByx
JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienne cuctem IByX ypaBHEHUI,
OJIHO U3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALUSI CUCTEMBI YPABHEHUH C JIByMSl [IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve MHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pemienue cucrem
JIMHEVHBIX HEPABEHCTB C OAHOM nepemeHHOW. KBaapaTHble HepaBeHCTBaA.
I'paduueckass wHTEepmperanus HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
MepEMEHHBIMM.

DOyHKUNHA

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI
BEPUIMHBI TapaboJibl, OCb CUMMETPUU MapadoJIbI.

I'paduxu byHkimit: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux
CBONCTBA.



Yucii0BbIe MOCIEI0BATEIbHOCTH U MIPOrPecCum

[ToHsiTHE YMCIIOBOM IOCIIENOBATEIBHOCTH. 3aJaHUE I10CIEN0BATEIBHOCTH
peKyppeHTHOU dhopmMyoi u popmyIioit n-ro dieHa.

Apudmernueckas U reomerpuueckas mnporpeccud. Dopmynbl n-ro 4jieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCcuii, CyMMbI IEPBBIX NUJICHOB.

N3o0pakeHne YiIeHOB apu(PMETUYECKONM U TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM HA KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CI10XHBIE TIPOLIEHTBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Ppe3yJabTaTbhl OCBOCHMS MPOrpaMMbl y4eOHOTO Kypca
«Anredpay» XapaKTepu3yrTCs:

1) naTpuoTHYeCcKOE BOCTIMTAHME:

IIPOSIBJICHUEM HHTEpPECA K MPOIUIOMY M HACTOSALIEMY POCCHMCKOU
MAaTeMaTUKH, L[EHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSM  POCCHUUCKHX
MAaTEMATUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HWCIOJIb30BAHUIO ITUX
JOCTHKEHUN B IPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpaxkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00SI3aHHOCTEHN T'pa)KJJaHUHA U pealiu3allid €ro
npaB, TMPEJACTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBIECHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKIICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTHYECKHUM TPUMEHEHUEM JOCTHKECHUN HAYKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX MPUHIIUATIOB B JIESITEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE B PELUICHUM NPAKTUYECKUX 3aaad
MAaTeMaTHYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHusl Ha MPOTSHKEHUM BCEH JKU3HU MJI YCHEHIHOW MpOoQecCHOHAIbHON
JESTENHHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHANBUIYAIBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3ajJlayu, PEHICHUM, pacCyKIAEHUH, YMEHHUIO BHUAETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAY4YHOI'0 NO3HAHUS:

OpPHEHTAllUEd B JICITEIBHOCTM HAa COBPEMEHHYIO) CHCTEMY Hay4HBIX
NpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeIOBEKa, IPUPOJbI U
o0lllecTBa, MOHMMAaHUEM MAaTEeMaTUYECKOM HayKu Kak cQepbl 4YeIOBEUYECKOU
NEATEIBHOCTH, 3TAIlOB €€ Pa3BUTHS W 3HAYUMOCTU JUISl PA3BUTUS LIMBUIIM3ALINM,
OBJIQJICHUEM SI3IKOM MATE€MAaTUKU U MAaTEMaTUYECKOW KYJIbTYPOM KaK CpEICTBOM
MO3HAHUSI MHpPA, OBJAJCHHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEN0BATEIbCKON
NEATENbHOCTH;



6) ¢dusuyeckoe BocnuTaHue, (OPMHPOBAHHE KYJbTYPbI 370POBbSI H
IMOUMOHAJIBHOIO 0J1ArONMOJIyYHs:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKHE 3HAHWA B HMHTEpecax CBOEro
3JI0POBBS,  BEACHUS  370pOBOro  oOpa3a JKM3HU  (30pOBOE  THUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryiaspHas ¢usndeckas
aKTUBHOCTB), C(OPMHPOBAHHOCTBHIO HaBbIKa pPeQICKCHH, IPU3HAHHEM CBOCTO
IpaBa Ha OIMTUOKY M TAKOTO JK€ MpaBa JIPYroro 4eIoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU JIJIs pEeIICHUs 3a7ad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIeH Cpenbl, IUIaHUPOBAHUS TIOCTYIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEICTBUI Jisl OKPY’KaloIIeld cpeabl, OCO3HAHUEM
100aJIbHOTO XapaKTepa SKOJIOTMYECKHUX MPOOJIEM U MyTEeH UX pelieHus;

8) ajpanTanus K M3MEHAIIMMCS YCJOBHSAM COLMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEOIMPEAEIEHHOCTH, IMOBBIIICHUIO
YpOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO AeSTeIbHOCTh, B TOM UHCIIE
YMEHHUE YYUThCS Yy JPYTrUx JIOJICH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITA JPYTUX;

HEOOXOAUMOCTbIO B (OPMUPOBAHMU HOBBIX 3HAHHM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTBI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, MJIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEeMbIC pelIeHus WU JeHCTBHUS, (OPMYJIHUPOBATh U OIEHUBATh PHUCKH U
TIOCIIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTeabHBIE YHUBEPCAIBHBIC y‘leﬁﬂble HeﬁCTBHﬁ

ba3oBble jlornuecKkue 1eiicTBUA:

e BBIBIIATH U XaPaKTEPU30BaTh CYLICCTBEHHBIC NIPU3HAKKA MAaTEMATUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUM MEXIy MOHATHAMH, (OPMYIUPOBATH
ONpEACIICHUs]  MOHATUN, YCTAHABIMBATH  CYIIECTBEHHBIA  NPHU3HAK
KJlaccu(UKauy, OCHOBaHUA i1 OOOOIIEHHWS M CPaBHEHUs, KPUTEPHUH
IIPOBOJMMOTIO AHAJIU3;

e BOCIpUHUMATh, (OPMYIUPOBATH U  NPeoOpa3oBbBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpPULATENbHBIC, E€IMHHYHBIEC, YAacCTHbIE W OOLIME,
YCIIOBHBIE;



BBIBISITD ~ MATEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npeajaraTb  KpUTEpUM  JUJI  BBIABJICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

JieNaTh BBIBOJIbI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUH (IIPSIMbIE U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIBLHO HECIOXKHBIE OKA3aTeIbCTBA
MaTeMaTUYeCKuX (HaKkToOB, BBICTPaMBATh AapPryMEHTALMIO, [PUBOIUTH
IpUMEpPHI U KOHTPIIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh C€roco0 pelieHus y4yeOHOW 3aaadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpAaTh Haubosee NOAXOASIIUNA C YYETOM
CaMOCTOSITEIIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe ucciiegoBarejabcKue 1eMCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK WCCIENOBATEIHCKHA WHCTPYMEHT TO3HAHWS,
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME TMPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBAaTh MCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTh IO CaMOCTOSITEIPHO COCTABJICHHOMY IUIAHY HECIOXKHBIN
OKCMIEPUMEHT,  HEOONbIIOE  HWCCIeAOBaHWE MO  YCTaHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYEeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOSITEIBHO (OPMYIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTATOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXXE BBIABUTATH
MIPENTOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(OpMAIuu, JTaHHBIX,
HEOOXOAMMBIX JIJISl PEUICHUS 3a/1a4H;

BBIOHMpaTh, AHAIM3UPOBATh, CHUCTEMATU3MPOBATh WU HMHTEPHPETUPOBATH
uH(GOPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHHUS;

BBIOMpaTh GopMy TMpeACTaBieHHS HWHDOpPMAIUM U WILTIOCTPUPOBATH
pelaeMble 3aJayd CXE€MaMH, JuarpaMMaMu, HHOW Tpaukoil U uX
KOMOWHAIIUSIMU;

OLICHUBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPHUSM, MPEATIOKEHHBIM
YUUTENIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:



BOCIIpUHUMAaTh U  (OPMYJIHUPOBATH CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, IPAaMOTHO BbIpa)XaThb CBOIO
TOYKY 3PEHHS B YCTHBIX M MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS I10
XOJly pelIeHUs 3a]a4l, KOMMEHTUPOBAThH MOTYYEHHBIN pe3ysbTaT;

B X0J1e 00CY XK eHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJIeMBbl, pelIaeMoi 3a/1auu, BbICKAa3bIBaTh UJIEH, HAIICIICHHBIE HA TIOUCK
pELICHHsI, COIOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, OOHapy»XuBaTh Pa3jIMude U CXOJCTBO IMO3UIIMM, B
KOppEKTHOU popme GpopMyarpoBaTh pa3HOIIacusi, CBOU BO3PaKEHUS;
NPENCTABIATh  PE3yJAbTaThl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUs,  NIPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmat
BBICTYIUIEHHUS C YYETOM 3a/1a4 MPE3eHTAN U OCOOEHHOCTEN ayAUTOPHH;
IIOHMMaTh W HCIOJB30BaTh  IPpEUMYyIECTBA  KOMAHIHOM M
UHIAMBUYaJIbHOM paboThl NpU pEIIEHUH Y4YEOHBIX MaTeMaTHYEeCKUX
3a/1ay;

NPUHUMATh LEJIb COBMECTHOW JEATEIbHOCTH, MJIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboThl, pacmpenensaTb BUAbl padOT, JOroBapuUBaTHCA,
00CYXXIIaTh MPOIECC U PE3yJIbTaT padOThI, 0000IIaTh MHEHHSI HECKOJIBKHIX
JIIO/ICH;

y4yacTBOBaTh B TIpPyNHoBbIX (opmax paboTsl (0OCyxIeHus, oOMeH
MHEHUSIMHM, MO3TOBBIE INTYPMBI M JPYTHE), BBIIOJIHATH CBOK YaCTh
paboTHl 1 KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMU YJICHAMH KOMAaHIbI,
OLICHMBAaTh Ka4e€CTBO CBOEr0 BKJIaJa B OOIIMA MPOAYKT MO KPHUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM PELIECHUs 3aJa4yu (WM €ro
4acTbh), BBIOMpATh CHOCOO pelIeHHs C YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BAapUAHTHI PEIIEHUI ¢ Y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Ipolecca u
pe3yibpTaTa peluieHrus MaTEMaTHYECKOM 3a1a4u;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPU PEHICHHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B J[ICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWEHHBIX OINOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLIEHWBATh COOTBETCTBUE PE3YJbTAaTa ACATEIIBHOCTU ITOCTABICHHOW LIENIH
U YCIIOBUSIM, OOBSICHITh MPUYMHBI JOCTHKECHUS WM HEJIOCTUKEHUS 11ETH,
HaxXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HHPEJMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJacce OOYYaIOIIMICS TOJYYHUT CICAYIOIIUE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

BoeinonHsaTh, coueTas YCTHbIE W MUCbMEHHBIE TMPUEMBI, apuMETHUYECKUE
JNEHCTBUS C PallMOHAIBHBIMU YUCIIAMMU.

Haxonute 3Ha4YeHUS YHUCIOBBIX BBIPAKEHHUM, MPUMEHSTH pPazHOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKECHUN, COIEPIKANTUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0OnHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YNOPSOUYMBATH PAIMOHAIIBHBIC YUCIIA.

OKpyrisTh yucia.

BpInONHATE TPUKUAKY U OLIEHKY PE3ybTaTa BBIUUCICHUN, OLIEHKY 3HAYEHUI
YUCJIOBBIX BbIpaXKCHUU. BBIMOMHATH ACHCTBUS CO CTENEHSIMU C HATypajdbHBIMU
MOKa3aTeIIsIMH.

[IpyuMeHAT,  NpU3HAKK  ACIUMOCTH,  Pa3JIOKEHUE HAa  MHOXKHUTEIH
HATypaAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPIHUOHATILHOCTBIO BEJIIMYMH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 3a7ady ¢ y4€TOM OTPaHUYEHHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Asre0OpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHI0 U CUMBOJIMKY, MPUMEHSThH
e€ B Iipoliecce OCBOCHHS y4eOHOro MaTepurarna.

Haxonute 3HaueHUsT OYKBEHHBIX BBIPAKCHHM TP 3aJlaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHusi  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
IPUBEICHUEM TIOJJOOHBIX CIIAraeMbIX, PACKPBITHUEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH W MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (hOPMYJIbI KBajJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCymecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOUIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXHUTENS, TPYNIHUPOBKH  CIAraeMbIX,
npuMeHeHus (HOPMYJI COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh MpeoOpa3oBaHUsi MHOTOWICHOB JUISl PEIICHUS Pa3IMYHBIX 3a]a4
U3 MaTEMaTHKH, CMEXHBIX MPEIMETOB, U3 PEANTbHON NPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEN C HATYPAIbHBIMU IIOKA3aTEJSIMHU IS
npeoOpa3oBaHus BhIPAKECHUI.



YpaBHeHHs] 1 HEPABEHCTBA

Pemate nMHENHBIE YpaBHEHHsS C OOHOM IIEPEMEHHOW, NPUMEHSS IpPaBHIIA
nepexojia OT UCXOJHOTO YPaBHEHUS! K paBHOCUILHOMY emy. IIpoBepsTh, siBisieTcs
JIM YACTIO KOPHEM YpaBHEHHUSI.

[IpumensTs rpaduueckre METOIbl MPU PEIICHUU JTUHEHHBIX YPABHECHUN U UX
CUCTEM.

[TogOupaTes mpuUMeEpHl TAp YHUCEN, SBISIONIMXCA PEIICHUEM JIMHEHHOTO
YpaBHEHHUSI C IBYMSI TIEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOW IUIOCKOCTH TpauK JUHEHHOTO YpaBHEHUS C
JIBYMsSI TIEPEMEHHBIMH, TOJB3YySICh TpadUKOM, TPHUBOJIUTH MPUMEPHI PEIICHUS
ypaBHEHHSI.

Pemrats cructemsl IByX JIMHENHBIX YPAaBHEHUW C IBYMs IIEPEMEHHBIMH, B TOM
quclie rpaguuecKu.

CocraBnsiTh W pemiaTh JIMHEHHOE YpPaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHM TIO YCIOBHIO 3aJayd, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ayyl MOJy4YEeHHbIN pe3yJibTar.

DOyHKUNHA

N300pakath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJAMHATaM, Jy4d, OTPE3KH, MHTEPBaJIbl, 3aIIMCHIBATh YHCJIOBBIEC POMEKYTKH Ha
anreOpandecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33/IaHHBIM KOOpIWHATAM,
cTpouTh rpaduku TuHEHHBIX GyHKIHNA. CTpouTh Tpaduk GyHKIUN Y = |X|.

OnuceiBaTh € TOMOIIBIO (QYHKIUNA HW3BECTHBIC 3aBUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSHHE, II€HA, KOJIHMYECTBO, CTOMMOCTD,
IPOU3BOUTEIBLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MPEeACTABICHHUS W aHalW3a WH(OpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(GOPMALIHMIO U3 TPAPHUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K konmy oOyuenuss B 8 kJiacce OOyYaromMiicsi MOTYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTAThI:

Yucia 1 BHIYMCICHUA

Hcnonp30BaTh HauyajdbHbIE MPEIACTABICHHUS O MHOXKECTBE JEUCTBUTEIbHBIX
4yucen IJig CPAaBHEHUS, OKPYTJICHUSI U BBIUUCICHHM, H300pakaTh I€UCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumensaTe moHATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, MCIOJIb3Ysl MPU HEOOXOJUMOCTHU KaJIbKYJIATOP, BBHIMOJIHSITH
npeoOpa3oBaHus BBIPAXKEHUN, COJACpPKAIMUX KBAJAPATHbIE KOPHU, HCIOJIb3Ys
CBOWCTBA KOPHEM.



Wcnonb3oBaTh 3amucu OONBIIMX M MaJIbIX YUCEN C MOMOIIbIO JAECATUYHBIX
npoOeii u crereHeit yucia 10.

Asre0panvecKue BbIPaKeHUsI

[IpuMeHsAT, TMOHSTHE CTENEHU C IeJIbIM  TTOKa3aTeJIeM, BBIMOIHATh
npeoOpa3oBaHus BRIPAKECHHH, COJIEPKAIUX CTENEHHU C 1ETbIM MTOKa3aTeIeM.

BhITIONHATE TOXIECTBEHHBIE MPEOOpPA30BaHUSI PANMOHAIBHBIX BBIPAKCHUI
HA OCHOBE IMPaBWJI JECUCTBUIN HAJl MHOTOYJICHAMH U aJIr€OpandecKuMu JpoOsMH.

PacxiianpiBaTh KBaJgpaTHbIN TPEXWIEH HA MHOKUTEIU.

[IpumensTh npeodpa3oBaHMs BEIPAXKEHUM JIs1 pEHICHUS Pa3IuYHbIX 3a/1a4 U3
MaTEMAaTHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmrats nMHEVHBIE, KBAJIpPAaTHBIE YPABHEHHS U PALMOHAJIbHBIC YPAaBHEHHS,
CBOZSIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHU C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpauiecKuX MpeACcTaBlIeHU (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CJIM HUMEET, TO CKOJbKO, W
npoyee).

[TepexomuTh OT ciioBecHON (OPMYIMPOBKH 3amadu K €€ anreOpandeckoit
MOJEIM C TIOMOIIBI0 COCTABJICHUSI YPAaBHEHUSI WM CHUCTEMBI YPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTYYEHHBINA Pe3yJIbTaT.

[IprMeHsATh CBOWCTBA YKCIOBBIX HEPABEHCTB ISl CpPAaBHEHUS, OILICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M UX CHUCTEMBI, JaBaTh
rpadMyecKyr0 WUTIOCTPALIMI0O MHOXKECTBA pEUICHWM HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[TornmaTe U HUCMONB30BaTh (PYHKITMOHAIBHBIE TIOHATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), ONpEAeisaTh 3HAUYCHHE (PYHKIMH IO 3HAYECHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

Crtpoutsb rpaduku d1eMeHTapHbIX QYHKIIUA BUAA:

y=kix,y=x2,y=x3y =[x y= X, OIHCHIBATH CBOWCTBA YHCIIOBON
dbyHKIIMN TI0 €€ TpaduKy.

K xoniy obyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCTICHUSA

CpaBHUBATH U YIOPSI0UYMBATH pallMOHATIBHBIC U UPPAIlMOHATBHBIE YKCIIA.

Boimonusate  apudmMeTnyeckue JIEUCTBUS €  PAlMOHAIBHBIMU  YWCIIAMH,
couerass YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIYUCIEHUA C
UPpALMOHATIBHBIMU YUCIIAMHU.



Haxomute 3HayeHus cCTemeHed ¢ LEIbIMUA II0Ka3aTellIMU U KOPHEW,
BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTe JI€WCTBUTENbHBIE 4YHCJA, BBINOIHATh MPUKHUIKY pe3yjbpTara
BBIYMCIIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHHI.

YpaBHeHUs] U HEPABEHCTBA

Pemars sMHEMHBIE M KBaApATHBIE YPABHEHMS, YPaBHEHUsS, CBOIAIIMECS K
HHUM, IIPOCTEHIINE APOOHO-PaLIMOHAIbHBIE YPAaBHEHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPaBHEHUN C JBYMs [EPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABJISCTCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaMuecKUM CHocoOOM € TOMOIIBIO
COCTaBJICHUs YPABHEHUS WJIM CUCTEMBI JIBYX YPABHEHUN C JIBYMS IIEPEMEHHBIMU.

IIpoBoauTh MpoOCTENIINE UCCIEIOBAHUA YPABHEHUN U CUCTEM YpaBHEHUU, B
TOM YMCJI€ C IPUMEHEHUEM IpapUuecKUX NpeACTaBlIeHU (yCTaHAaBINBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PELICHMs, €CIIM UMEET, TO CKOJBKO, U
nmpouee).

PemaTte nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paxkaThb
pelIeHre HEPAaBEHCTB HAa YHUCIIOBOM IPSIMOM, 3alIMCBHIBATh PELICHHUE C ITOMOILbIO
CHUMBOJIOB.

Pemate  cucTeéMBbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paXkaTb pEUIEHUE CHUCTEMBI
HEPaBEHCTB Ha YUCIIOBOM IPSIMOM, 3alIUCHIBATDH PELIEHUE C IIOMOILBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUNHA

PacnosHaBaTh (yHKIMM H3y4eHHbIX BMJOB. Iloka3piBaTh cxemMaTHUECKU

pacnoyiokeHNe Ha KOOPJIMHATHOM MIIOCKOCTH rpaduKkoB PyHKIUN Buaa: y = kx, y
=kx+by=kix,y=ax2 +bx+c,y=x3,y= \/X y = |x|, B 3aBHUCcuMOCTH OT
3Ha4Y€HUN KO3 (DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutb U H300paxkarb CXeMaTUUYECKU TpaUKH KBaJApPaTUUYHBIX (DYHKIUMH,
OIKCHIBaTh CBOMCTBA KBAIPaTUUHBIX (DYHKIMI 110 X IpaduKaM.

Pacnio3sHaBaTh KBajgpaTHUHYy0 QYHKIUIO IO (opMyJie, IPUBOIUTh PUMEPHI
KBaJIpaTUYHBIX (PYHKIUM U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPHUHU.

YucaoBbie MOCIE0BATEIbHOCTH U IPOrPecCHu

Pacnio3naBaTh apu@METHUECKYyI0O U TE€OMETPUUECKYIO0 TNPOrpecCUd MpHU
Pa3HbBIX COC00ax 3a/1aHus.

BbImonHAT  BBIUMCICHHS C HUCHOJB30BaHUEM (OPMYNI Nn-ro 4jieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeCcCuil, CYMMbI IEPBBIX N YJICHOB.

N300paxkarh ujeHbl IMOCJIENOBATEIBLHOCTH TOYKAMU Ha KOOPJIWHATHOMN
IUIOCKOCTH.



Pemate 3amaum, CBsA3aHHBIE C YHCJIOBBIMHU IIOCIJIEIOBATEIBHOCTSIMHU, B TOM
YuCIe 3aJaud U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaIBKYIATOPA, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie | Ilpakrnyeckue
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoTsbI padoThbI

pecypcsbl

[ToBTOpenue kypca 6 kinacca 5 1

Uucna v BerunciaeHus. PannoHanbHbie 7 bubnuorexa [IOK

qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK

1

AITCOPaIiCCKIe BbIpakCHI 25 https://m.edsoo.ru/7£415590
bu6nunorexa LIOK

¥/ PABHCHILT I HEPABCHCTEA 20 https://m.edsoo.ru/7£415b90
bu6nmorexa [IOK

. 2

KoopauaTet i rpadii. Oy 3 https://m.edsoo.ru/7£415b90

bubmuorexa [IOK
1
Hosoperne 1t 0bobumerne 6 https://m.edsoo.ru/7£415b90
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 0




8 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaunmeHoBaHMe pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 [ToBTOpeHME Kypca 7 kiacca 5 1
bu6mmoreka LIOK
2 q .K 13
ucna u Beluucienus. KBagpatasie KOpHU hitps://m.cdsoo.rw/7f4 1 7af8
3 Yucna u Beruncienus. CTeneHp ¢ UeabIM 7 bubnuorexa [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
4 Anredpanyeckue BbIpaKeHUS. 5 bubnmorexa LIOK
KBanparusiii TpéxuneH https://m.edsoo.ru/7f417af8
5 AnrebpanuecKue BHIPaXEeHHUSI. 14 bubnnorexa [IOK
Anrebpanueckasi 1po0b https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnnoreka [JOK
YpPaBHEHHUS https://m.edsoo.ru/7f417af8
; VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 1 bubnuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 v .H CTBa 11
PABHEHHA 1 HEPABCHCTRA. HCpaBeHOTE https:/m.edsoo.ru/7f417af8
bu6nuorexa LIOK
9 ) .0 5
YHIIHEL. LCHOBHBE HOMTHA https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
10 @ | 9
YHKUMH. HHCTIOBEIC (YHKIH https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
11 I1 0600 6 1
OBTOPCHHEC H ODOOIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 3 0




9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uudgposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
[ToBTOpenme Kypca 8 kiacca 5 1
| Yucna u BelurcieHus. JleicTBUTEIbHbBIC g bubmuotexa [JOK
quciia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 13 bubnmoreka [JOK
OJIHOM MIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 bubnnoreka [IOK
ypaBHEHUHI https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
4 .H 16 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa hitps:/m.edsoo.r/7f419d08
bu6mmoreka [IOK
) 15
3 JHIHHH https://m_edsoo.ru/7f419d08
bubmuorexa [IOK
El 14
6 AICTIOBPIC HOCHCAOBATEILHOCTH https://m.edsoo.nu/7£419d08
. [ToBTOpenue, 06061IeHNE, CCTeMaTH3aLus 18 | bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Konun4yecrBo yacos DJIEKTPOHHBIE
Jara mudpoBbie
Ne ni/m Tema ypoka Koutpoabubie | IlpakTuyeckue
Bcero U3yYeHHUsi | oOpa3zoBaTe/ibHbIE
padoTsI padoThI
pecypchbl
HpoOu 1
2 Beipaxxenus ¢ GykBamu 1
3 [TonoxuTeNnbHBIE U OTPULIATEIBHBIE |
qucna
[IpencraBnenue qaHHBIX 1
5 Bxonnas koHTposbHas pabota 1 1
[lonsTHe panoHaNbHOIO YKCa 1
. Apudmernueckue 1eHCTBHS C |
palMoOHaIbHBIMU YHCIAMU
g ApubmMeTnueckue TeUCTBUS C |
palMOHAIbHBIMU YHCIIAMU
9 ApudpmeTrnueckue neiCTBUS C |
panoHaIbHBIMU YUCIAMU
10 ApubdmMeTnueckue TeHCTBUS C |
panoHaIbHBIMU YUCIAMU
1 CpaBHeHue, ynopsiouuBaHue |
palOHAJIbHBIX YUCEI
aBHEHUE, YIIOPAIOYMBaHUE
12 ¢ ’ 1
PalMOHAIBHBIX YUCEI
13 CpaBHeHue, ynopsouuBaHue 1




panuOHAJIbHBIX YHUCECII

1 CremneHb ¢ HATYpAJIbHBIM bubnnoreka [JOK
roxkasareJjieM https://m.edsoo.ru/7f4211de
1s Crenens ¢ HaTypajIbHBIM bubnnorexa [IOK
IOKa3aTeseM https://m.edsoo.ru/7f421382
16 CremneHb ¢ HATYPAJIbHBIM bubnnoreka [JOK
IoxasarejieM https://m.edsoo.ru/7f42154e
17 CreneHb ¢ HATYpAJIbHBIM bubnuorexa [IOK
IoKa3arteyeM https://m.edsoo.ru/7f4218be
18 CreneHnsb ¢ HaTypajIbHBIM
[I0Ka3aTeaeM
19 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PEaIbHOM MPAKTUKU
20 Pemenne ocCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEaTbHOM MPAKTHKU
21 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PEaIbHOMN MPAKTUKU
. Pemennie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PEaTbHOM MPAKTHUKU
’3 [Ipu3Haku 1eIUMOCTH, Pa3I0KEHUSA
Ha MHOXHUTEJIN HATYPAJIbHBIX YHACEI
24 [Ipu3Haku KeMUMOCTH, Pa3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YHCEIT
75 Peanbnble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIIMOHATBHOCTH
26 Peanbubie 3aBucumoct. psimas u
oOpaTHas MPONOPIMOHATBHOCTH
27 Peanbuble 3aBucumoctu. [Ipsmas u




oOpaTHasi MPONOPLHOHATBHOCTH

Peanbnble 3aBucumoctu. [Ipsmas u

28
oOpaTHast MPOMOPIIHOHATBHOCTH
b K
29 bykBeHHBIEC BBIpaKCHUSA nomorexa LO
https://m.edsoo.ru/7f41feec
30 [lepemennsbie. JlomycTrMbIe 3HAUCHUS
MePEMEHHBIX
31 Dopmyinsl
32 DopmyJibl
[IpeobOpazoBanne OYKBEHHBIX
. bubnuorexa [IOK
33 BBIpA)XEHUH, PaCKPHITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE MTOI0OHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
. bu6nmoreka [IOK
34 BBIPKCHHH, PACKPBITHE CKOOOK U
https://m.edsoo.ru/7f41fd70
MPUBEICHUE MTOAO0HBIX CIIaraeéMbIX
[IpeoOpazoBanne OYKBEHHBIX
35 BBIpa)KEHUI, pacKpbITHE CKOOOK U
MpHUBEICHNE MOIOOHBIX CIaraeMbIX
36 CBoiicTBa CTETICHU C HATYPAIbHBIM bubnnoreka [JOK
rnoxkasareijieM https://m.edsoo.ru/7f421382
37 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [IOK
rnoxkasareJjieM https://m.edsoo.ru/7f42154e
18 CBoiicTBa CTETICHU C HATYPAIbHBIM bubnmnoreka [JOK
IOKa3areyeM https://m.edsoo.ru/7f4218be
39 MHoro4yeHsl bubmorexa OK
https://m.edsoo.ru/7f42276e
40 MHoro4ieHbI bubmorexa OK

https://m.edsoo.ru/7f422930




CJ'IO)KCHI/IC, BbIYUTAaHUEC, YMHOXKCHHUC

bubmuorexa [IOK

H MHOTOYJICHOB https://m.edsoo.ru/7f422af2
4 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
13 Crnosxenue, BBIYMTaHUE, YMHOKCHHE bubmmorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
m CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE butmmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
45 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa OK
https://m.edsoo.ru/7f42432a
46 DopMyIIbl COKPAILIEHHOTO YMHOKEHUS bubamorera LOK
https://m.edsoo.ru/7f42464a
47 @opMyIIbl COKPAIIEHHOTO YMHOXKECHUS bubamorera TIOK
https://m.edsoo.ru/7f424c12
48 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubamorera LOK
https://m.edsoo.ru/7f424£d2
49 DopMyibl COKPALLEHHOTO YMHOXKEHUS bubamorera OK
https://m.edsoo.ru/7f4251d0
50 Pa3noxeHne MHOrO4I€eHOB Ha bubnuorexa [IOK
MHOKUATEIIN https://m.edsoo.ru/7f423312
51 Paznoxxenre MHOrO4JIEHOB Ha bubmmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTO4YJIEHOB Ha bubmmoreka [IOK
MHO>KUTENN https://m.edsoo.ru/7f4239de
53 Py6exxnast konTpopHas pabora
YpaBHeHue, IpaBuia
54 npeoOpa3oBaHUs ypaBHEHUS,

PaBHOCHJILHOCTb YPaBHEHUM




JIuHeitHOe ypaBHEHUE C OJHOM

55 MEPEeMEHHOM, pelIeHne TMHEWHBIX
ypaBHEHUH
JIuHeliHOE ypaBHEHHE C OAHOU
56 MEePEMEHHOM, PEIICHNE TUHEUHBIX bubmorexa OK
. https://m.edsoo.ru/7f420482
YpaBHEHHUN
JInHeitHoe ypaBHEHUE C OJHOM
57 NIEPEMEHHOM, pEeIIeHNE TUHEWHBIX
YpaBHEHUI
53 Pemenue 3aga4 ¢ nomouibro bubmuorexa [IOK
YpaBHEHUN https://m.edsoo.ru/7f42064e
59 Pemenue 3a7a4 ¢ MOMOIIBIO bubmuorexa [IOK
ypaBHEHUN https://m.edsoo.ru/7f420806
€0 Pemenue 3aga4 ¢ nomMoIibro bubmuorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
61 Pemienue 3a7a4 ¢ mMoMoIIb10 bubnuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
& JluneitHoe ypaBHEHHE C IBYMsI bubmmoreka LIOK
MIEPEMEHHBIMU U €T0 rpadux https://m.edsoo.ru/7f427¢32
63 JIuHeliHOe ypaBHEHME C 1BYMs bubnmorexa [IOK
NIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
64 Cucrema 1ByX JINHEWHBIX YPAaBHEHUI bubnmoreka [JOK
C IBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
65 Cucrema 1ByX JTUHEMHBIX ypaBHEHUN
C IByMsl IEPEMEHHBIMU
66 CucreMa IByX JTMHEHUHBIX YPaBHECHHI
C IByMsl IIEPEMEHHBIMH
67 Cucrema ByX JUHEMHBIX ypaBHEHUN




C AByMs IIEPEMEHHBIMU

. bubnuorexa [IOK
68 Pemenue cucreM ypaBHEHHI
https://m.edsoo.ru/7f4284de
69 Pemrenue cucrem ypaBHeHUI bubamorera TIOK
P https:/m.edsoo.ru/7f42865a
. butmmoreka [JOK
70 Pemenue cucrem ypaBHeHU
https://m.edsoo.ru/7f4287d6
71 Pemenue cucreM ypaBHEHMM
72 Pewenue cucreM ypaBHEHUI
. bu6nmorexa [IOK
73 Pemienue cucrem ypaBHeHU
https://m.edsoo.ru/7f421044
74 Koopaunara Touku Ha nipsiMoit bubmmorexa [IOK
P p https://m.edsoo.ru/7f41de76
bu6 OK
75 YucoBble IPOMEKYTKH mommorexa 11
https://m.edsoo.ru/7f41dff2
76 YucnoBble IPOMEKYTKH
77 Paccrosnue Mexy 1ByMs TOUKaMU
KOOPAMHATHOU MIPSMOM
73 Paccrosnne Mexy 1ByMsl TOUKaMu
KOOPJAMHATHOM MPSIMOM
79 [IpsiMmoyrosbHas cucTeMa KOOpIHHAT bubnuorexa [IOK
Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
20 [IpssmoyronbHas cucteMa KOOpAUHAT bubmmorexa [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnumorexa LIOK
bopmynamu https://m.edsoo.ru/7f41e8a8
20 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnmoreka [JOK

dbopmynamu

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




[Tpumeps! rpadukoB, 3a1aHHBIX

83
dbopmynamu
24 Urenue rpa)ukoB peanbHbIX bubnmorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 UreHue Fpa(I)I:IKOB pealbHbIX
3aBHCUMOCTEH
bubnmoreka [JOK
86 Horsitite pysitin https://m.edsocl)l.ru/7f4lef06
87 I'paduk pyHkuuu
88 Croiictsa il Etptlfsj?/ljr?:;siggﬁﬂlfow
. . bubnmnoreka [JOK
89 CBofictsa pymKumit https://m.edsocl)l.ru/7f41flfe
. bubnnoreka [JOK
20 Jlneiinas gynkuns https://m.edsocl)l.ru/7f427282
91 Jluneitnas pynkuus bubamorexa [HOK
https://m.edsoo.ru/7f427412
9 ITocTpoenue rpaduka TUHEHHOI bubnnorexa [IOK
byHKIIII https://m.edsoo.ru/7f426d1e
03 [TocTpoenue rpaduka TuHEHHOMN
byHKITII
94 I'padux pynkuum y =[x|
95 I'padux pynkunu y =[x|
[ToBTOpEHKE OCHOBHBIX MOHITUN U
97 METOJIOB Kypca 7 Kiacca, 0000meHne bubamorexa [HOK
- https://m.edsoo.ru/7f429c6¢
08 [loBTOpEHNE OCHOBHBIX NMOHATHN U bubnmoreka [JOK

METOJIOB Kypca 7 Kjacca, 00001eHne

https://m.edsoo.ru/7f429{32




3HaHUU

[ToBTOpEHKE OCHOBHBIX MOHITUHI U

bubmuorexa [IOK

99 7 , 0000 1
METONOB Kypea 1 Kiacca, 0D00IIEHIE hitps://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHKE OCHOBHBIX IMOHATHH U
but6mmoreka [JOK
100 METOIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a27a
3HAHUHA
101 HToroBast KOHTpOJIbHAs paboTa 1
[ToBTOpEHKE OCHOBHBIX MOHITUHN U
but6mmoreka [JOK
102 METOIOB Kypca 7 Kjacca, 00001eHne 1
N https://m.edsoo.ru/7f42a900
3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KUIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
JlaTa nuppoBbIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTHueckue p
Bcero H3y4YeHHsi | 00pa3oBaTebHbIC
padoTbI padoTbI
pecypcsl
| Uucna v BBIYUCITICHHUS. 1
PanmonanbsHeie yncna
2 Anrebpanyueckue BbIPAKEHHS 1
3 VYpaBHEHUs U HEPABEHCTBA 1
4 Koopaunats! u rpapuku. @yHknuu 1
5 Bxoanas koHTpodbHAs paboTa 1 1
. bubmuorexa [IOK
6 KBagpatHblii KOpeHb U3 yucia 1
https://m.edsoo.ru/7f42d452
bub6mmoreka [IOK
7 [Tonarue 00 nppauoOHAILHOM YHCIIE 1
https://m.edsoo.ru/7f42eaaa
g JlecsTnaHbIe TPUOTHUKCHUS :
HPPALMOHAIIBHBIX YUCEN
9 JleficTBUTENIbHBIC YHCIIa 1
10 CpaBHEHHE IEUCTBUTEIBHBIX YUCET 1
11 CpaBHeHHE 1€MUCTBUTEIIBHBIX YUCET 1
1 ApudmMeTnueckuii KBapaTHBIN 1
KOpEHb
13 VYpaBHeHue BUa X* = a 1
14 CpoiicTBa apumMeTnyecKux | bu6muoteka LIOK
KBaJpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
15 CaoiicTBa apupMETHICCKUX 1 bubnuoreka [IOK




KBaJIpaTHBIX KOpHEN

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

[TpeoOpazoBaHre YUCTOBBIX

bubmuorexa [IOK

16 BBIPAXKCHUIM, COJICPIKAIIUX
P ACPatl https://m.edsoo.ru/7£42dd26
KBaJIpaTHbIE KOPHU
[IpeoOpazoBaHUE YUCITOBBIX
. but6mmoreka [JOK
17 BBIPAKEHUM, COEPIKALLUX
https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHue YHCTOBBIX
18 BBIPXKEHUM, COAEPHKAIINX bubmorexa OK
P > colepxatt https://m.edsoo.ru/7f42e262
KBaJpaTHBIE KOPHHU
bu6mmoreka [IOK
19 CreneHsb ¢ 1eNBIM IMoKazaTeaeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alUCh YUCTA.
Pasmepbl 00bEKTOB OKPYKAIOIIETO
20 Mupa (0T 37I€MEHTAPHBIX YaCTHUI] 10 bubmmorexa [IOK
KOCMHUYECKUX 00BEKTOR), https://m.edsoo.ru/7f436098
JUTUTEILHOCTD MPOIIECCOB B
OKpYXaroIeM MUPe
51 CBOIICTBA CTENEHH C LIEJIBIM bubmuorexa [IOK
[oxasarejieM https://m.edsoo.ru/7f435648
2> CBoOICTBA CTENEHH C IIEJIBIM bubmuorexa [JOK
IOKa3areyeM https://m.edsoo.ru/7f435648
3 CBOIICTBA CTENEHU C IIEJIBIM bubmuorexa [IOK
[oxasarejieM https://m.edsoo.ru/7f435648
24 CBOICTBA CTENIEHH C LIEJIBIM bubmuorexa [IOK
nokKasarejieM https://m.edsoo.ru/7f43599a
)5 CBOICTBA CTEIICHH C LICJIBIM bubmuorexa [IOK

IIOKa3aTejIeM

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




26

KBanpartubiii TpéxuiieH

27 KBagparsslii TpéxuneH
)3 Pa3noxxenue kBaapaTHOro TpEXUeHa bubnnoreka [IOK
Ha MHOUTEIIN https://m.edsoo.ru/7f42fd38
29 Pa3noxeHune kBaapaTHOro TpEXusaeHa bubnmoreka [JOK
Ha MHOKHATEIA https://m.edsoo.ru/7f42fd38
30 Paznoxxenue KkBaipaTHOro TpEXUseHa bubnnorexa [IOK
Ha MHOXXUTEIIH https://m.edsoo.ru/7f42ec80
31 Anrebpanueckas 1po0b bubamorera LOK
https://m.edsoo.ru/7f430382
JlonycTuMble 3HaYCHUS IEPEMEHHBIX,
32 BXO/JISIINX B aNredpandecKkue
BBIPAKEHHUS
JlonmycTuMble 3HaUEHUS IEPEMEHHBIX,
33 BXOJISLINX B alredpandyeckue
BBIPKECHUS
34 OCHOBHOE CBOMCTBO anredpanyeckou bubnnorexa [IOK
JIpoou https://m.edsoo.ru/7f4308e6
35 Coxkparenue apooei bubmorexa LOK
https://m.edsoo.ru/7f430a8a
N bubnuorexa [IOK
36 Coxpamerne 1podeit https://m.edsocI)l.ru/7f430f44
37 Coxkpaienue apooei bubmmorexa [OK
https://m.edsoo.ru/7f430f44
13 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nmorexa [IOK
U JIeTieHUe anreOpandeckux apooeit https://m.edsoo.ru/7f43128¢
39 CnoxeHue, BBIUUTAHUE, YMHOKEHUE bubmuorexa [IOK

U JICJICHUE alNreOpandecKkux Apooeit

https://m.edsoo.ru/7f4315c0




CJ'IO}KeHI/Ie, BbIYUTAHNUEC, YMHOXKCHHUC

bubmuorexa [IOK

40 U JiefieHue anredpandeckux apooeit https://m.edsoo.ru/7f4318c2
41 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6nmmoreka [IOK
U JIeTieHue anreOpandeckux apooeit https://m.edsoo.ru/7f431a20
42 [IpeoOpa3zoBaHKe BhIpaKEHUH, bubnmoreka [JOK
cojiepKalux anredpandeckue qpoodu https://m.edsoo.ru/7f43259c¢
43 [TpeoOpa3oBaHue BBIpAKEHUH, bubnuorexa [IOK
coJiepKalux aaredpandeckue Ipoodu https://m.edsoo.ru/7f432736
44 [Ipeobpa3oBaHue BbIpaKESHHIA, bubnmoreka [JOK
cojieprKaluX anredpandeckue 1poodu https://m.edsoo.ru/7f432736
bubmmorexa [IOK
45 KBanparroe ypasuerue https://m.edSO(I)l.ru/7f42eela
46 HenonHoe kBaagpaTHOe ypaBHEHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
47 HenonHoe kBagpaTHOE ypaBHEHUE Bubmorexa LOK
https://m.edsoo.ru/7f42eela
43 ®opMyita KOpHEH KBaJApPaTHOrO bubmuoteka LIOK
YpaBHEHHS https://m.edsoo.ru/7f42£158
49 dopMmyiia KopHEH KBaJApPaTHOTO bubnmoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f42£3£6
50 ®opMyita KOpHEH KBaJApPaTHOIO bu6bnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
51 Teopema Buera bubamorera LOK
https://m.edsoo.ru/7f42fef0
52 Teopema Buera bubmorexa OK
https://m.edsoo.ru/7f430076
53 Pemenue ypaBHeHN, CBOAAIIMXCA K bubmmorexa [IOK

KBaaApaTHBIM

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




54 Pemenne ypaBHeHMi, CBOIAIINUXCS K bubnmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
55 [IpocTeiimme gpoOHO-parMOHATBLHBIC bubnnoreka [IOK
YpaBHEHHU https://m.edsoo.ru/7f4328c6
56 [Ipocreiimme poOHO-palOHATBHBIC bubnmoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f432b6e
57 Pemnenne TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
ITOMOUIBIO KBaJAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢c
53 Pemienue TeKCTOBBIX 3a71a4 C bubmuorexa [IOK
MTOMOUIBIO KBaJAPATHBIX YPABHEHUI https://m.edsoo.ru/7f42{8f6
59 PyGexHas koHTpONbHAs paboTa bubmmorexa [IOK
https://m.edsoo.ru/7f4301{2
JIuneitHoe ypaBHEHUE C IByMsI
60 MEePEMEHHBIMHU, ero rpaduk, )
MIPUMEPHI PEIICHUS YPaBHEHUN B
LEJIBIX YHCIIax
JIuneliHOE ypaBHEHUE C 1ByMs
61 MEPEeMEHHBIMHU, ero rpaduk,
MIPUMEPBI PELICHNS YPAaBHEHUN B
HEJBIX YHCIIax
JIuneliHOEe ypaBHEHHE C IBYMS
62 MEePEeMEHHBIMHU, ero rpaduk,
MIPUMEPBI PELICHNS YPaBHEHUN B
LEJIBIX YUCIIaX
63 Pemenue cuctem nByX JTUHEWHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
64 Pemenue cucrtem IByX JTMHEHHBIX

YPaBHEHUH C ABYMs IEPEMEHHBIMU




65

Pemienue cuctem AByX JIMHEHHBIX
YpaBHEHUH C ABYMs TIEPEMEHHBIMHU

66

IIpumepsl pereHus cucteM
HEJIMHEHHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

67

[Ipumeps! pemenus: cucTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMs
[IEPEMEHHBIMU

68

['paduueckas HHTEpIIpEeTALIUS
YPaBHEHUS C ABYMs IEPEMECHHBIMU U
CHCTEM JIMHEHHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU

bu6nuorexa LIOK
https://m.edsoo.ru/7f43d6d6

69

I'paduueckas UHTEpIIpEeTALIUSL
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPAaBHEHUH C
JIBYMsI IIEPEMEHHBIMU

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

70

Pelrienne TeKCTOBBIX 3a4au ¢
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

71

Penrenyne TeKCTOBBIX 3a7a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

72

UucoBbie HEPABEHCTBA U UX
CBOMCTBA

73

UwucioBbie HEPABEHCTBA U UX
CBOWCTBA

74

HepaBeHCTBO ¢ 01HOM ITEPEMEHHOMN

75

JIuHeitHbIe HepaBEHCTBA C OJJHOM
MEPEMEHHOM U UX PEIICHUE

bubmuorexa [IOK
https://m.edsoo.ru/7f42c692

76

JInHeliHbIE HEPABEHCTBA C OHOU

bu6mmoreka [IOK




MEPEMEHHON U UX pelIeHHe

https://m.edsoo.ru/7f42c¢840

JInHeliHbIE HEPABEHCTBA C OHOU

77
IIEPEMEHHOM U UX pPELICHUE
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubmuoreka [IOK
OJHOM EPEMEHHOMN U X PEIICHUE https://m.edsoo.ru/7f42cb88
79 CucteMbl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJHOM NEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f42cd2c
20 Cuctembl TMHEHHBIX HEPABEHCTB C
OJHOM EPEMEHHOMN U X PEIICHUE
N3o6pakeHne peleHus THHEHHOTO
bubmuorexa [IOK
81 HEPaBEHCTBA M UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOM MIPSIMOit
N3o6paskeHue pemeHus THHEHHOTO
bu6nmoreka [IOK
82 HEPaBEHCTBA U UX CUCTEM Ha
5 . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU MPSIMOM
bubnuorexa LIOK
83 [lonstue pynkumnn
Pymri https://m.edsoo.ru/7f433c12
84 OO06nacTh onpeeneHuss 1 MHOKECTBO bubnmoreka [JOK
3HaYeHUH QyHKINUU https://m.edsoo.ru/7f433d84
85 CniocoOb1 3amanust pyHKIMH
86 I'padux pyHKIUIN
87 CaoiicTBa GyHKIIUU, UX
oToOpakeHue Ha rpaduke
28 UreHre U OCTpOEHUE TPaPUKOB
byHKIM
29 [Tpumeps! rpadukoB HYHKIUH,
OTpaXKaIOIINUX PEeaIbHBIE TTPOLIECCHI
90 OyHKIUH, ONMUCHIBAIOIIUE MIPAMYIO U bubnmoreka [JOK




00paTHYO NPONOPLMOHAIBLHBIE
3aBHCHMOCTH, UX TpaduKu

https://m.edsoo.ru/7f434bbc

91 I'umep6ona
92 ['unepOona
bu6nmoreka [IOK
93 I'pa =x?
pagui yriimn y = x hitps://m.edsoo.ru/7f4343¢2
bu6mmoreka LIOK
94 I'papux K =x2
padui dymKimH y = X https://m.edsoo.ru/7f434572
Oyukuuu y =x3, y =x3, y=Yx,y=
YHIHILY Y Y y bu6nuorexa [IOK
95 [x|; rpapuueckoe perenue
. . https://m.edsoo.ru/7f434d38
YpaBHEHU U CHCTEM ypaBHEHUH
Oynknuu y =x3, y =x3, y=Yx,y=
96 |X|}',1" I:(bnzecxoey eIJ_IeH)I//Ie ’ bubamorera OK
> TPadH™ P 5 hitps://m.edsoo.ru/7f434eb4
YpaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHHE OCHOBHBIX MTOHITHHA 1
bu6mmoreka [IOK
97 METOJOB KypCOB 7 U 8 KIIacCOB,
. https://m.edsoo.ru/7f4371aa
000011IeHIE 3HAHNIT
[ToBTOpEHNE OCHOBHBIX MOHITUH U
bu6nmmoreka [IOK
98 METOJIOB KypcOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f43736¢
0000111eH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHIA U
99 METOJOB KypCcOB 7 U 8 KIIaCCOB bubmnorexa [IOK
HIOB XYpLOB /1 : hitps://m.edsoo.ru/7f437510
0000111eH1E 3HAHUI
[ToBTOpEHVE OCHOBHBIX MTOHITHIA 1
bubmuorexa [IOK
100 METOJOB KypCOB 7 U 8 KIIacCOB,
. https://m.edsoo.ru/7f4376b4
0000111eH1E 3HAHNIT
bu6 OK
101 Hrorosast koHTpoIbHAs paboTa nommorexa L1

https://m.edsoo.ru/7f436b88




102

[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOJ0B KypCOB 7 U 8 KIIacCOB,
0000111eHIE 3HAHNI

bubmmoreka [IOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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9 KVIIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

KoHTpoibHbIe

Bcero
padoThl

IIpakTH4eckue
padoThI

JlaTa
H3YYeHH S

DJIEeKTPOHHBIE
uugposble
o0pa3oBaTe/bHbIE

pecypcsbl

Ksangparasie kopau.CTeneHb ¢ HeTbIM
II0Ka3aTesemM

AnreOpanyecKue BHIPaXKECHUS.
Anrebpanueckas 1po0b.

KBanpartnbie ypaBHeHUS. Y paBHEHUS
Y HEPaBEHCTBA.

DyHKIUN.

Bxozanast koHTposbHast paboTa

PammmonansHEIE UmIcHa,
I/IppaHI/IOHaJ'II)HI)IG qunciia, KOHCYHBIC 1
OECKOHEUYHBIC AECITUYHBIC APOOH

MHOX€eCTBO JEUCTBUTCILHBIX UHCEI;
IEUCTBUTENLHBIC YHCIa KaK
OCCKOHEUYHBIE IECATUYHBIC IpoOH

B3anMHO 0/1HO3HaYHOE COOTBETCTBUE
MEKy MHOYKECTBOM JEHCTBUTEIBHBIX
YKcesl U MHOXXECTBOM TOYEK
KOOPJMHATHOW MPSIMOM

CpaBHeHHUE IEHCTBUTEIBHBIX YUCET,
apupMeTHYECKUe NeHCTBUSA C
JeWCTBUTEIEHBIMH YHCIIAMHU

10

[TpubmmkEéHHOE 3HAUYCHNE BEIUUUHBL,




TOYHOCTbB l'IpI/I6J'II/I)K€HI/I$I

11 OxpyriieHue unucen
1 [Ipukuaka u oLleHKa pe3yJIbTaTOB
BBIYMCIICHUI
13 [Ipuknka u oLleHKa pe3yJbTaToOB
BBIYMCJICHHUI
14 JInneiinoe ypaBHeHue. Pemenne bubmumorex IIOK
YPaBHEHUH, CBOISALINXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
15 JIuneitHoe ypaBHeHue. Penienue
YpaBHEHUH, CBOIAIINXCA K TUHEUHBIM
KBanpatnoe ypaBHeHue. Penenue
16 aBIfeHI/H?I C};})O,Z[HIJ_[I/IXC}I K bubmorexa LOK
P ’ https://m.edsoo.ru/7f43¢542
KBaJpaTHbIM
KBagpatHoe ypaBHeHue. Pemenne
. bubnuorexa [IOK
17 YpaBHEHUH, CBOISAIIMNXCS K
https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
bu6nmorexa [IOK
18 bukBanpaTHbie ypaBHEHUs
https://m.edsoo.ru/7f43¢c3d0
bu6mmoreka [IOK
19 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43¢3d0
IIpumepsl penieHus ypaBHEHUN
20 TPEThEU U YETBEPTOM CTENECHEH
Pa3JIoKEHUEM HA MHOXKHUTEIIN
[Ipumepsl penieHus ypaBHEHUN
21 TPETHEN U YETBEPTOH CTEIICHEN
pa3IoKEHUEM Ha MHOXKHUTEIIN
2> Pemenue npoGHO-paiioHaIbHbBIX bubnmoreka [JOK

YpaBHEHUH

https://m.edsoo.ru/7f43c9b6




Pemenne npoOHO-paMoHaIbHBIX

bubmuorexa [IOK

23 yYpaBHEHUI https://m.edsoo.ru/7f43c9b6
24 Pemenue TekcToOBBIX 3a/1a4
anredpandecKuM METOA0M
)5 Peuienne TeKCTOBBIX 3a/1a4
anreOpandecKuM METOA0M
2% Pemenue TekcTOBBIX 3a/1a4
anredpandecKuM MEeTOA0M
7 VYpaBHeHuUE ¢ IByMSI IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)3 YpaBHEHHE C IByMs IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
29 CucreMa IBYX JMHEUHBIX YPaBHECHUI
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
30 Cucrema AByX JUHEHHBIX YpaBHEHUN
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
31 CucreMa IBYX JUHEUHBIX YPaBHEHUI
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
32 Cucrema aByX JTUHEHHBIX YpaBHEHUN
C ABYMsI IEPEMEHHBIMU U €€ pelieHue
Pewenue cucrem 1B ABHEHMI,
33 OJTHO U3 KOTOPBIX nn}iggoe, a Ipyroe Bubmorexa LOK
. https://m.edsoo.ru/7f43d23a
— BTOpO# CTeTICHU
Pemenue cucrtem aB aBHCHUIA,
34 OJIHO U3 KOTOPBIX J'II/I};IXC;I’EOG, a pyroe brbmrorexa LIOK
. https://m.edsoo.ru/7f43d55a
— BTOpOI CTeNIeHU
35 Pemenue cuctem nByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JUHENHOE, a Ipyroe




— BTOPOM CTENIEHU

Pemenne cucrem IByX ypaBHEHHUH,

36 OJIHO U3 KOTOPBIX JUHENHOE, a Ipyroe
— BTOpOM CTENICHU
I'paduueckas nunTepnpeTanus
37 CHUCTEMBI YPaBHEHHH C JBYMS
[IepEMEHHBIMU
13 Pemenue TekcTOBBIX 3a1a4
anreOpanyecKuM crocooom
39 Pemrenye TeKCTOBBIX 3a1a4
anreOpanvdeckuM crocooom
40 UucnoBble HEpaBEHCTBA U UX
CBOMCTBa
a1 UwucnoBble HEPaBEHCTBA M UX bubnmnoreka [JOK
CBOIICTBa https://m.edsoo.ru/7f43ad5a
4 JIuneliHbIe HEPABEHCTBA C OTHON bubmuoteka [IOK
MIEPEMEHHOMN U UX pelIeHue https://m.edsoo.ru/7f43af08
13 JIuneliHble HEPABEHCTBA C OJTHON bubnmoreka [JOK
IIEPEMEHHOM U UX pEUICHUE https://m.edsoo.ru/7f43af08
44 JIuneliHbIe HEPABEHCTBA C OHOM bubnuorexa [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
45 CucreMbl TUHEUHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEILICHUE
46 CucreMbl TMHENHBIX HEPABEHCTB C
OJHOM NIEPEMEHHOM U UX PELICHUE
47 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOMN U X PEIICHUE
48 KBanparHbie HEpaBEeHCTBA U UX bubnmoreka [JOK




perieHue

https://m.edsoo.ru/7f43b098

KBaI[paTHI)Ie HCPaBCHCTBA U UX

bubmuorexa [IOK

B peurenue https://m.edsoo.ru/7f43b21e
50 KBanpaTHble HEpaBEHCTBA U UX bubnnorexa [IOK
peulenue https://m.edsoo.ru/7f43b5a2
51 KBanpaTHbie HepaBEeHCTBA U X
pereHue
57 KBanpaTHble HepaBeHCTBA U X
pelieHue
I'paduueckas nnTepnpeTanus BuGmiorexa LIOK
53 HEpaBEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JIBYMs IEPEMEHHBIMH
I'paduueckas naTepnpeTanus
54 HEPaBEHCTB U CUCTEM HEPAaBEHCTB C
JBYMSI TIEPEMEHHBIMH
55 PyGexxHast KOHTpOJIbHAs paboTa
56 KBanpatnunas ¢ynkuus, e€ rpaduk u bubnmoreka [JOK
CBOICTBa https://m.edso0.ru/7f4396c6
57 Ksanpatnunas ¢pyakmnus, e€ rpaduk u bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/7f439842
58 KBanpatnunas ¢ynkmus, e€ rpaduk u bubnuorexa [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
59 [TapaGoia, KOOpAMHATHI BEPLUIMHBI bu6mmoreka [IOK
napaboJIbl, OCh CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f439eb4
€0 [Tapa6oa, KOOpAWHATHI BEPIIUHBI bubmmorexa [IOK
1apaboJibl, OCb CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
61 [Tapa6osna, KOOpIUHATHI BEPIIUHBI bubnnoreka [IOK

napaboJibl, OCb CUMMETPUH apadoJIbl

https://m.edsoo.ru/7f43alac




& [TapaGoua, KOOpAMHATHI BEPLUIMHBI bubnmoreka [JOK
napabosibl, OCb CAMMETPHUU MapadoJIbl https://m.edsoo.ru/7f43a31e
63 [Tapaboiia, KOOpAMHATEHI BEPITHHBI bubnnoreka [IOK
napaboJbl, OCh CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a526
64 [TapaGoia, KOOpAMHATHI BEPUIMHBI
napaboJIbl, OCh CHMMETPHH MTapadoIbl
65 I'paduxn Gynknmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x|
66 I'paduxn ynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 I'paduxn Gynkmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x|
68 I'paduxu Qynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=|x|
60 I'paduku Qynkmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x|
20 I'paduxn ynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
71 TlonsiTre YucIoBOM bubmuorexa [IOK
IOCJIEN0BATEIBLHOCTU https://m.edsoo.ru/7f43e6c6
3a/anue mociae10BaTeIbHOCTH
72 peKyppeHTHOU HopMyIIoi 1 Bubmorexa LOK
. https://m.edsoo.ru/7f43ebda
dhopmymoit n-ro wieHa
73 ApupmeTrueckas 1 reoMeTpudecKas bu6nuorexa [IOK
NPOTPECCUA https://m.edsoo.ru/7f43ed7e
74 ApudmeTnueckas U reoMeTpruuecKas bubnmnoreka [JOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
75 @®opMmyIIbl N-ro wieHa bub6mmorexa [LIOK




apuMETUIECKON U TEOMETPUUIECKON
MIPOTPECCUI, CyMMBI TIEPBBIX N WICHOB

https://m.edsoo.ru/7f43f58a

76

@opMyIIBI N-TO YICHA
apu(MeTHYECKON U TeOMETPUIECKOM
IIPOrPECCHI, CYMMBI IIEPBBIX N YWICHOB

bubnuorexa LIOK
https://m.edsoo.ru/7f43ef2c

71

@opMyIIBI N-TO YJIEHA
apuGMETHIECKON 1 TEOMETPHUSCKON
MIPOrpECCUi, CyMMBI IIEPBBIX N YICHOB

bu6mmoreka LIOK
https://m.edsoo.ru/7f43f0c6

78

®opMyIbl N-TO YjieHa
apupMETUIECKON U TEOMETPUUECKON
MIPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB

bu6nunorexa [IOK
https://m.edsoo.ru/7f43{72e

79

DopMyIIbI N-I0 4ICHA
apu(MeTHYECKON U TreOMeTPUIECKOM
IIPOrPECCHI, CYMMBI IIEPBBIX N YWICHOB

bu6nunorexa LIOK
https://m.edsoo.ru/7f43f8a0

80

N3o6pakeHune 4ieHoOB
apuMEeTHUECKON 1 TEOMETPHUECKON
MPOrpeccuil ToUKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH

81

N3o6pakeHue 4ieHOB
apu(METHIECKON U TeOMETPUIECKOI
IIPOrpeccuil TOYKaMu Ha
KOOPAMHATHOU IJIOCKOCTH

82

JIMHEeWHEIN U DKCIIOHEHIIHAIbHBIH
pocT

83

CnokHbI€ IPOLIEHTBI

bubmuorexa [IOK
https://m.edsoo.ru/7f43fe0e

84

CrokHBIC IMPOUCHTHBI

bu6nunoreka [IOK
https://m.edsoo.ru/7f4401a6




85

[ToBTOpenwue, 0600IIEHNE U
cHCTeMAaTH3aIs 3HaHUH. 3aIHCh,
CpaBHEHUE, NEUCTBUS C
JICHCTBUTCIIFHBIMA YK CJIAMH,
YUCJIOBas mpsiMast

86

[ToBTOpenme, 0600MIIEHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIIEHHUS, IPOIIOPLIUU

87

[ToBTOpenwue, 060061IeHNE 1
CHCTEMAaTHU3AIINs 3HAHUH.
OkpyriieHue, NpuOIMKEHHE, OIICHKA

88

89

[ToBTOpenwue, 06001eHNE 1
cucTemMaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 33724 apUPMETUUECKUM
CII0Co00M

[ToBTOpeHue, 06001IeHNE 1
cucTemMaTu3anys 3Hanuii. Pemenue
TEKCTOBBIX 33724 apUPMETUUECKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

bub6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 06001IIEHNE U
cucTemMaTu3anys 3Hannii. Pemenne
TEKCTOBBIX 33724 apUPMETHUECKUM
CII0CO00M

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

91

[ToBTOpenwue, 0600IIEHNE 1
CHUCTeMaTH3alrs 3HaHU.
[IpeobpazoBanue anredpanyecKux
BBIPAKEHHI, JOMYCTUMbIE 3HAUCHUS

bu6numorexa [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHme, 0600IIEHNE 1
cUCTeMaTH3als 3HaHUH.

bubmuorexa [IOK
https://m.edsoo.ru/7f444364




[IpeoOpazoBanue anredpandecKux
BBIPKCHUH, TOMMYCTHMBIC 3HAYCHUS

[ToBTOpenwue, 060061eHNE 1
cUCTeMaTH3allus 3HAHUH.

bu6mmoreka [IOK

73 [IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPXKEHUH, TOMYCTUMbIE 3HaYCHUS
[ToBTOpenwue, 06001eHNE 1

94 CcHUCTeMaTH3alrs 3HaHUM. bubmuoreka [IOK
[IpeobpaszoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXECHHI, JOMYCTUMbIC 3HAUCHUS
[ToBTOpenue, 06001IEHNE U

95 cucremMaTtr3auus 3HaHuil. OyHKIWHN: bu6muoteka LIOK
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpeHme, 0600MIIEHNE U

96 cuctemMaTtr3auus 3HaHuil. OyHKIWH: bubnnoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIHII
[ToBTOpenwue, 0600IIEHNE U

97 cucreMaru3anus 3HaHui. OyHkumm: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenwue, 0600IIEHNE U

08 cucreMaruszanus 3HaHU. OyHKIMK: bubnmnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
[ToBTOpenue, 060061IeHNE 1

. bu6nuorexa [IOK
99 cucTeMaTH3aIHsI 3HAHUM.

I'padudeckoe pemeHrne ypaBHEHHH U

https://m.edsoo.ru/7f445516
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YHEHUKA

1. Anrebpa: 7 kiacc : y4eOHUK IJIs ydammuxcsi oOIieo0pa3oBaTelbHbIX yupexaeHui / A.Tl.
Mepznsk, B.b. [lonouckwuit, M.C. Axkup. — M.: Benrana-I"pad, 2020r.

2. Anrebpa: 8 kmacc : y4yeOHMK Al ydamuxcs oOiieoOpa3oBaTeNbHBIX yupeskaeHuit / A.l.
Mepznsk, B.b. [Honouckwuii, M.C. Axkup. — M.: Benrana-I"pad, 2017r.

3. AnreOpa: 9 kmacc : y4eOHHMK A ydammxcsi o0meoOpa3oBaTesbHBIX yupexxaeHuid / A.l.
Mepansk, B.b. [Honouckwnii, M.C. fxup. — M.: Benrana-I"pad, 2019r.

METOJAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. AnreOpa: 7 xmacc : y4eOHUK A ydamuxcs o0iieoOpa3oBaTesbHBIX yupexiaeHuid / Al
Mepsnsk, B.b. Ilomonckuii, M.C. Axup. — M.: Benrana-I'pad, 2020r..

2. AnreGpa: 7 xiacc: IWAAKTHYECKHE MaTepHalibl : COOPHMK 3aa4 M KOHTPOJBHBIX padoT /
A.I'. Mepansik, B.b. [Tononckwuii, M.C. Sxkup. — M. : Benrana-I'pad, 2013.

3. AunreOpa: 7 xiacc: meronndeckoe nocobue / A.I'. Mepsnsak, B.b. ITononckuii, M.C. fxup.
— M. : Benrana-I'pad, 2013.

4. Anrebpa: 8 kinacc : y4yeOHUK i ydamuxcs oOrieoOpa3oBaTeibHbIX yupexaeHuit / A.Tl.
Mepsnsk, B.b. ITomonckuii, M.C. Axup. — M.: Benrana-I'pad, 2017r..

5. Anrebpa: 8 kiacc: JUIAKTUYECKHE MaTepHajbl : COOPHUK 3a7ad M KOHTPOJIbHBIX padoT /
A.I'. Mep3nsik, B.b. [Tononckwuii, M.C. Sxkup. — M. : Benrana-I'pad, 2013.

6. AnreOpa: 8 xiacc: meronudeckoe nocodue / A.I'. Mepsnsk, B.b. ITonouckuii, M.C. fxup.
— M. : Benrana-I'pag, 2013.

7. Anrebpa: 9 kmacc : y4eOHHK AJs ydammxcsi o0meoOpa3oBaTesbHbIX yupexaeHuid / A.l.
Mepsnsk, B.b. [Tonouckwuii, M.C. Sfxkup. — M.: Benrana-I"pad, 2019r.

8. Anrebpa: 9 kiacc: IUIAKTUYECKHE MaTepHajbl : COOPHUK 3a7ad M KOHTPOJIBHBIX padoT /
A.I'. Mepansik, B.b. [Tononckwuii, M.C. Skup. — M. : Benrana-I'pad, 2013.

9. Anrebpa: 9 xiacc: meroamueckoe nocodue / A.I'. Mepainsk, B.b. Tlononckuii, M.C. Skwup.
— M. : Benrana-I'pad, 2013.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. bubnuoteka [{udpoBoro oOpazoBarenbHOro KOHTeHTa https://urok.apkpro.ru/
2. Epunoe conepxanue obimiero oOpaszoBanus https://edsoo.ru/2023/06/14/vse-materialy-
biblioteki-czifrovogo-o/
Enunas  xomnmekmust  mu@poBbIX  00pa3oBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru/catalog/?class[]=48&subject[]=16
Tematnueckue TeCThI IO MaTeMaTHKe https://uztest.ru/
ITogroroska k EI'D https://college.ru/matematika/
MartemaTrndueckue 3TIOAbI https://etudes.ru/
UIIC «3anaum no reometpum» https://zadachi.mccme.ru/2012/jndex.html#&page 1
Maremaruueckuit moptan https://math.ru/
TecTrl o MaTeMaTuke http://www.mathtest.ru
10. Caiit mo snemenTapHoit Marematuke Jmutpus ['ymumna https://sdamgia.ru/
11. Odunmanbupiii nHbGOpMaImoHHsIi moptan EI'D http://www.ege.edu.ru/
12. CaiiT ¢peaepanbHOro HHCTUTYTA MEeJaroruueckux u3mepenuit http:/fipi.ru/
13. Obmepoccuiickuii MaTeMaTudeckuit mopTan http://Math-Net.ru/
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Ilpunoscenue K paboueit npozpamme

®opmbl yuéTa padoueii mporpaMMbl BOCIIMTAHMS B padoueil mporpamMMe o MareMaTuke

PabGouas mporpamma Bocmutanuss MbOY COII Ne 15 peanmsyercs B TOM 4YHCIIE W 4Yepe3
WCIONB30BAHUE  BOCHIHTATENIBHOTO  IMOTEHLHAla YpOKOB  MaTeMaTHKu. Jta  paborta
OCYIIECTBIISIETCS B CIEAyOIuX (popmax:

[loOyxnenue obyuarouxcs coOMOAATh HA YPOKE OOIIENPUHATHIE HOPMBI MOBEIEHUS,
nmpaBuia OOIICHUS CO CTapIIMMH (MEeJarorndeCKUMH paOOTHUKAMHU) M CBEPCTHHKAMU
(oOyuaronmucs ), IPUHLIUIBI y4eOHOM JUCIUIUIMHBI U CAMOOPTaHU3AIHH.
[IpuBneuenne BHUMaHUS 0Oy4YaIOMIUXCS K LIEGHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBJICHUH, COOBITHI Yepe3 oOpanieHrne BHUMaHHs Ha HPAaBCTBEHHBIE acCTICKTHI
HAYYHBIX OTKpBITUH, KOTOpble M3y4arOTcs B JaHHBII MOMEHT Ha YpOKe; Ha
MIPECTaBUTENCH YUCHBIX, CBSI3aHHBIX C M3y4aeMbIMH B JAHHBII MOMEHT T€MaMH, Ha TOT
BKJIQJl, KOTOPbIA OHM BHECIU B pPa3BUTHE HAIlEW CTPaHbl U MUpPA, HA JOCTOWHBIE
HOJpaXkaH!Usl IPUMEPHI UX KU3HU, HA MOTHBBI X IIOCTYIIKOB;

Hcnonp30BaHne BOCIUTATENBHBIX BO3MOXHOCTEH COJIEPKAHHUS YU4eOHOTO MpeaMeTa st
(dopMHUpoBaHUS Y 00YUAIOIIUXCSI POCCUMCKUX TPaJULMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLIMOKYNBTYPHBIX IIEHHOCTEH dYepe3 MoJ00p COOTBETCTBYIOIIMX 3a/1ad ISl PEIICHHS,
npoOJEeMHBIX CUTyalluil 17151 00CYKIeHHs B Kilacce

BkitoyeHne B ypok UTpOBBIX MPOLEAYP, KOTOpPbIE NMOMOIal0T MOAAEPKaTh MOTHUBALUIO
o0yJaromuxcs K TOJXYYCHUIO 3HAHWN, HAJaKUBAHHIO IMO3UTHUBHBIX MEXINYHOCTHBIX
OTHOLIEHUH B Kjacce, MOMOTal0T YCTaHOBICHHMIO JOOpOXKeIaTelnbHOM aTtMocdepbl BO
BpeMs ypoKa.

[lpumeHenne Ha  ypoKe HMHTEPAKTHBHBIX (GOpM  paboOThl, CTUMYIMPYIOIIUX
MMO3HABATEIHHYIO MOTHBAIIUIO 00 yUJaIOIIAXCS.

[lpumenenne rpynmoBoi pabOThl WM pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaHHON pabOThI ¥ B3aUMOAEHCTBUIO C APYrUMH 00 y4aOIIMMHUCH.
Bbi0op 1 ucnonb3oBaHuEe Ha YpOKax METO/I0B, METOAMK, TEXHOJOTHH, OKa3bIBAIOILUX
BOCIIUTATEIIbHOE BO3JCHCTBHE HAa JIMYHOCTH B COOTBETCTBUH C BOCIHUTATEIHHBIM
U/1eajioM, LIeNbI0 U 3a7jayaMH BOCTIUTAHUSL.

WMunnnupoBaHue U MOAJIEPIKKA UCCIIEI0BATEIbCKON 1€ATENbHOCTH IIKOJIBHUKOB B (hopme
BKJIIOYEHUS B YPOK pAa3JIMYHBIX MCCIENOBATEIbCKUX 33JaHUN M 3agad, 4YTO JaeT
BO3MOXHOCTh OOydYaromMMCs TpUOOpPECTH HABBIKM CAMOCTOSITEIFHOTO  PELICHUS
TEOPETUYECKON MpOOJIeMbl, T€HEpUPOBaHUS M OQPOPMIICHHS COOCTBEHHBIX THIIOTE3,
YBOKUTECIBHOTO  OTHOIICHWS K  YY)KUM  HWAESIM, IyOJIMYHOTO  BBICTYIUICHUS,
apryMEHTHPOBAaHUS M OTCTAaUBAHUS CBOCH TOUKH 3PEHHUSL.

VYcTaHOBIIEHHE YBaXXMTEIbHBIX, JOBEPUTENbHBIX, HEPOPMAIbHBIX OTHOIIEHUH MEXITy
YUUTENEM U YYeHHKaMH, CO3/JaHIE HA YPOKaX YMOIMOHAIBHO-KOM(MOPTHOM CPEJIbI.
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