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HOACHUTEJIBHAS 3AIINCKA

AnreOpa sIBAsIeTCS OJTHUM U3 OTIOPHBIX KYPCOB OCHOBHOI'O 00111er0 00pa30oBaHuUs:
OHa 0OecreynuBaeT U3Y4YEHUE NPYTUX AUCHUILUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHHUE HEOOXOAUMO JIJIsl MPOJOJKEHUST 00pa30BaHUs U
B IOBCEJHEBHOHN >XM3HU. Pa3BuTHe y oOydaromuxcsi Hay4YHBIX MpPEACTaBICHUN O
MPOUCXOXKJIECHUU M CYIIHOCTH aireOpandyeckux aOCTpakiuid, croco0e OTpa)xKeHus
MaTeMaTU4YeCKOM HayKOW SIBJICHUW M TMPOIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTU4eCKOro MOACIMPOBAHUS B HAYYHOM MO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET
(GbopMUPOBaHUIO HAYYHOTO MUPOBO33PEHUSI U KaueCTB MBIIIJICHUS, HEOOXOAUMBIX ISt
ajanTaluu B coBpeMeHHOM udpoBoM oOmiectBe. M3yueHue anreOpsl obecrieynBaet
pa3BUTHE yMEHUs HAONIOJaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIJICHUSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JeUCTBUST W BBIBOJBI, (OpMyIUpOBaTh yTBepxKaeHus. OCBOeHUE Kypca alreOpsbl
obecrieurBaeT Pa3BUTHE JIOTMUECKOTO MBIIUICHHUS OOYYarOlUXCs: OHU HMCIOJIB3YIOT
JNEyKTUBHBIC M WHIYKTUBHBIE pPaCCyXJCHUS, OO0O0OIIEHHE W KOHKPETH3AIHUIO,
a0bctparupoBanne u ananoruto. OOydeHue anreOpe MpearnonaraeT 3HAYUTEITbHBIN
00BEM CaMOCTOSTEIIBHOU JEATEIbHOCTH OO0YYarOIIUXCs, MOITOMY CaMOCTOSITEILHOE
peleHre 3a1a4 sIBIsSeTCs pean3alyeil 1eITeIbHOCTHOTO MPUHITUIA 00yUYeHHS.

B cTpykType mporpammbl yuyeOHOro Kypca «AnreOpay» Juisi OCHOBHOTO OOIIETo
o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOIUYECKUE JTHUHUU:
«Yucina W  BBIYUCICHHS», «AnreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS W
HepaBeHCTBa», «PyHkun». Kaxaas u3 3TUX COIEpHKATEIbHO-METOAUYECKUX JTMHUM
pa3BUBAETCS HA MPOTIKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJIEUCTBYS C APYTUMHU
ero nuHUsAMH. B xome wu3ydeHuss y4eOHOro Kypca oOOy4aromuMmcs MPUXOIUTCS
JIOTUYECKU PacCyk AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBsI3M C
ATUM B MporpamMMmy Yy4ueOHOro Kypca «Ajiredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JOTUKHW, TIPEACTaBIECHHBIE BO BCEX OCHOBHBIX pa3/ellaXx MaTeMaTUYECKOro
oOpa3zoBaHus 5 CIIOCOOCTBYIOIITHE OBJIAJICHUIO 00yJaromMHCS OCHOB
YHUBEpPCAJIBHOTO MaTeMaTuyeckoro s3bika. CoaepkaTelnbHOM H  CTPYKTYpHOI
OCOOCHHOCTBhIO Y4eOHOTO Kypca «AnreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaKkTep.

Conepxanue TuHUM «HucCIa U BBIYUCICHUS CIYKUT OCHOBOM ISl JaJbHEHUIIIEro
M3Y4YeHUS MAaTeMAaTHKH, CIIOCOOCTBYET PAa3BHUTHIO Y OOYYAIONIUXCS JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJIb30BATHCS AITOPUTMAMH, a TaKXKe
MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsi TOBCEIHEBHOW >KH3HHU.
Pa3BuTHe MOHATUS O YKCIIE HA YPOBHE OCHOBHOIO OOIIEr0 OOpa30BaHUS CBSI3aHO C
pPaIMOHAILHBIMU W WPPAIMOHATIFHBIMHI YHCIIaAMH, (JOPMUPOBAHUEM TIPEICTABICHUHN O
JNEUCTBUTEIIBHOM 4YHCJIC. 3aBEPUICHHE OCBOCHMS YHCIOBOW JIMHUHM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.



ConepxaHue OByX anreOpanvecKux JUHHN — « AnreOpandecKkue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHHUIO Y OOyYarOUIUXCs
MaTeMaTUYecKOro ammapaTta, HeoOXOIMMOIo JUIsi pEIIeHHs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB M MPaKTUKO-OPHEHTHPOBAHHBIX 334ad. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHHs Yy4eOHBI Marepuan TPYNIUPYETCS BOKPYT paldOHAIbHBIX
BBIpQXKCHUH. AnreOpa IEeMOHCTPUPYET 3HAYCHHE MAaTEeMaTHKM KakK s3bIKa IS
MOCTPOEHUSI MaTEeMAaTHYECKUX MOJIEJIel, OMUCAHUs MPOLIECCOB U SIBIEHUN peaIbHOro
Mupa. B 3amaunm  oOyueHuss anreOpe BXOASAT TakkKe JajbHEWIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHHUS, HEOOXOANMOrO, B YaCTHOCTH, Ui OCBOEHHS Kypca
uHQOpPMATUKHA, W  OBJIAJEHHUE  HABBIKAMU  JICAYKTHUBHBIX  PACCYXICHH.
[IpeoGpa3zoBaHue CHUMBOJBHBIX (OpPM CMOCOOCTBYET pa3BUTHIO BOOOpa)KeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YEeCKOMY TBOPUYECTBY.

Copnepxxanve (yHKIMOHATBHO-TpaUYECKON JIMHUM HalEJIeHO Ha TMOJy4YeHHE
00yJarouMMUCs 3HAHUN 0 (PYHKIMAX KaK BaXHEUIIEH MaTeMaTW4ecKOW MOJIETH NS
ONMMCAHMSI U UCCIENOBAaHUA Pa3HOOOpa3HBIX MPOIIECCOB U SIBJICHUN B MPUPOJIE U
oOmectBe. M3ydenne marepuana cocoOCTBYET Pa3BUTHIO y OOYYalOUIMXCS YMEHHUS
UCTIOJIh30BaTh Pa3IMIHBIC BBIPA3UTEIBHBIC CPEJICTBA S3bIKa MATEMATHKH — CIIOBECHBIC,
CUMBOJIMYECKHE, rpaduueckne, BHOCHT BKJIAJL B (OPMHUPOBAHWE TPEICTABICHUN O
POJIM MaTeMaTUKH B Pa3BUTUU IIUBWIN3AINH U KYJIBTYPHI.

CornacHo yueOHOMY IU1aHy B 7-9 Kiaccax usyuaeTcst yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJICAYIOLUIME OCHOBHBIE pa3zenbl cojepxkaHus: «YHucna wu
BBIYUCIICHUS», «AnreOpanueckue BBIPAKEHUN», «YPABHEHMs U HEPABEHCTBaY,
«DYHKIHAWY.

Ha n3yuenue yueOHoro kypca «Anredpa» orBoautcsi 306 yacoB: B 7 Kiacce —
102 gaca (3 gaca B Henento), B 8 kiacce — 102 vaca (3 yaca B Heeno), B 9 kinacce —
102 yaca (3 yaca B HeZelIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Yucaa v BbIYMCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]T OT OAHOW (POPMBI 3aMKCH APOOEH K
npyroii. IloHsATHE panMOHAIBHOTO YHCIA, 3alUCh, CPAaBHEHUWE, YIOPSIAOYMBAHUE
palMOHANIbHBIX uHcesl. ApudMeThyeckue AEHCTBUS C PpPalUOHAIbHBIMU UHCIIAMH.
Pemenue 3a1a4 U3 peaibHON NPAaKTUKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJlbHBIM NIOKa3aTeNeM: OIpeiesieHne, Npeoopa3oBaHue BbIpaKeHUN
Ha OCHOBE OIpeesieHus, 3amuch OoibIMX yucen. [IpoueHTsl, 3anuch MPOLEHTOB B
BUJIE APOOU U IpoOU B BUJIE MPOLIEHTOB. TPpU OCHOBHBIE 33/1a4d Ha MPOLEHTHI, pEIICHUE
3a71a4 U3 pEAIbHOMN IIPAKTUKHU.

IIpuMeHeHNE TMPU3HAKOB NEJIMMOCTH, PAa3JIOKEHUE HA MHOXKHUTEIH HaTypaJbHBIX
YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE NMpsMasi U 00paTHasi NPONOPLUUOHAIBHOCTH.

AJireOpanvecKue BbIpasKeHHU s

IlepeMeHHBIE, YUCIOBOE 3HAUYCHHUE BBIPAXKEHUS C MepeMeHHOW. J[lomycTumbie
3Ha4YeHUsl mepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BHUJIE
dopmynbl. Beruncnenus no ¢opmynam. IlpeoOpasoBaHne OyKBEHHBIX BBIPAKEHHI,
TOKJIECTBEHHO paBHbIC BBIPAKEHUS, MTPaBUiIa MPeoOpa3oBaHMsl CYMM U MPOU3BEACHHUIA,
IpaBUJIa PACKPBITHSI CKOOOK U MPUBEJEHUS MMOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENIEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OnHowreHnsl W MHoOrowieHsl. CreneHb MHoOrowjieHa. CrokeHHE, BBIYUTAHUE,
YMHOKEHUE MHOTOYJIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMbI U
KBaApar paszHocTu. DopMyna pa3HOCTH KBaJApaToB. Pa3nokeHMEe MHOTOWICHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUs, TMpaBWiIa MpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JInHeliHOEe ypaBHEHHE C OJTHOW NEPEMEHHOW, YUCIO KOPHEN JTMHEMHOTO YpPABHEHUS,
peuieHrue JMHENMHBIX ypaBHeHUN. CoOCTaBi€HUWE YpPAaBHEHUN [0 YCJIOBUIO 3a/IayH.
Pemenne TeKCTOBBIX 3a71a4 € IOMOIIBIO YPABHEHHUM.

JluneitHoe ypaBHEHWE C NIByMsl TMepeMeHHbIMU W ero rpaduk. Cucrema IBYX
JTUHEHHBIX YpaBHEHUH C IBYMs NIEpEeMEHHBIMU. Pelienne cuctemM ypaBHEHH CrIocoO0M
MOJACTaHOBKH. [[puMepsI penieHust TEKCTOBBIX 33/J1a4 € IIOMOIIBIO CUCTEM YPaBHEHHM.

DOyHKUUN

Koopannara Touku Ha npsimoi. UnciioBble NpoOMeEXyTKH. PaccTosiHre Mexly A1ByMs
TOYKaMHU KOOPJIAUHATHOM MPSAMOM.

[IpsitmoyronbHas cuctema KoopauHat, ocu Oxu Oy. AGciucca u opInHAaTa TOYKH Ha
KoopaAuHaTHOM mockoctu. I[lpumepsl rpadukoB, 3amaHHbix (opmynamu. UteHue
rpaduKoB peaybHbIX 3aBUcuMocTell. [lonstue pynkuun. I'paduxk Pynkuuu. CpoiicTBa



¢yukuuii. Jlunevinas ¢pynkuus, e€ rpaduk. I'padux dynknum y = |X|. I'padmyeckoe
peLIeHNE TUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPABHEHUH.

8 KUIACC

Yucsia ¥ BbIYUCTICHUAS

KBaapatusiil kopenpb u3 uncina. [lonstiue 06 uppanuonansHoM uucie. [lecatuyunbie
MPUOMKEHUST UppallMOHAIBHBIX uKcesn. CBoHCTBa apu(MeTHYECKUX KBaJpaTHBIX
KOpHEH M UX IPUMEHEHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN U BBIYUCICHUSIM.
JleMCTBUTENBHBIC YHCIIA.

CreneHb C UenbIM MoKa3zaTeneM u €€ cBoiicTBa. CTaHIapTHAs 3allUCh YUCIIA.

AJiredpanyeckue BbIpasKeHHU s

KBanparthblil TpEXUiieH, pa3a0oKeHUE KBAAPATHOIO TPEXUJICHA HA MHOKUTEH.

Anrebpanueckasi 1po06b. OCHOBHOE CBONCTBO anreOpanyeckon Apodu. CroxxeHwue,
BBIUMTAaHUE, YyMHOXEHHUE, JejleHue anreOpanueckux Jpodeil. PanuoHanbHbIE
BBIPKEHUS U UX ITpeoOpa3oBaHue.

YpaBHEHUS ¥ HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢dopmylia KOpHEH KBaJpaTHOro ypaBHEeHHsS. Teopema
Buera. Pemienue ypaBHEeHMH, CBOISIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocreimme
TPOOHO-PAITMOHAIBHBIC YPABHEHUS.

['paduueckass uHTEpHpeTanus ypaBHEHUH C JABYMsI MEPEMEHHBIMH U CHCTEM
JIMHEMHBIX YpPaBHEHHW C JBYMsl IIepeMEHHbIMU. lIpuMmepsl pemieHus cucrem
HEJIMHEMHBIX YPAaBHEHUH C IBYMS [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 alnredpaniyeckuM CriocoOOM.

UucnoBble HepaBeHCTBA M MX CBoOWCTBA. HepaBeHCTBO C OJHOW IIEPEMEHHOU.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJTHON nepeMeHHON. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DOyHKUUMA

[lonstne ¢ynkuuu. OO6MacTh OMpeNeNeHUsT W MHOXKECTBO 3HAYEHUU (YHKIIHH.
CrniocoOnI 3aanust GyHKIIHA.

I'padux ¢pynxmuu. Urenue coiictB PpyHkiuu mo e€ rpaduky. [Ipumepsr rpadgukon
(bYyHKITUH, OTpakaloNIUX peaTbHBIC MPOIIECCHI.

OyYHKINH, OMICHIBAIOIINE TIPSIMYIO U OOPaTHYIO TPOMOPIIHOHATIFHBIE 3aBUCUMOCTH,
nx rpadukn. Oymkimm Y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe pemenue
YPaBHEHUU U CUCTEM YPABHEHUMU.

9 KJIACC

Yucsa 1 BBIYUCICHUSA

PanvioHanbHble 4ucla, MpPpalMOHANBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIE
JecATUYHbIE TpoOU. MHOXKECTBO JEHUCTBUTEIBHBIX YKCEIN, IEHUCTBUTEIbHBIC YUCIA KAK
OECKOHEUHbIE JecATUYHbIE ApoOu. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JI€MCTBUTENBHBIX YUCEII U KOOPIMHATHON MPAMOM.



CpaBHeHUE  JNCUCTBUTENBHBIX  4HUCEN,  apu@MeTUYecKue  JEUCTBUS  C
JNEUCTBUTEIIBHBIMU YHCIIAMU.

Pa3smepbl  OOBEKTOB  OKpYXaroOUIEro  MHpa, JUIMTEIBHOCTh  IPOLECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BETUYUHBI, TOYHOCTh MpUOIMKeHusl. OKpyrieHue Yyuces.
IIpyukuaka u OLEHKA pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. PelnieHue ypaBHEHUHM, CBOJAIIMXCS K KBAJPATHBIM.
buxsanpatHoe ypaBHeHue. I[Ipumepbl pelieHus ypaBHEHUM TpPETbEed U YETBEPTOU
CTEINEHEN Pa3JIOKEHUEM HAa MHOKHUTEIH.

Pemiennie  npoOHO-palMoHANbHBIX  ypaBHEHUH. PerieHue TEKCTOBBIX —3a7ay
anredpanvyeckuM METOJIOM.

VYpaBHeHHEe ¢ JABYyMsI TEpeMEHHbBIMH M ero rpaduk. PemieHue cuctem JByX
JIMHEMHBIX YpaBHEHUN C JIByMsl MEpEeMEHHBbIMU. PerieHue cucrteMm ABYX ypaBHEHMH,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi cTeneHu. ['paduueckas
WHTEpIIpETalMs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1au aareOpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U MX CBOMCTRBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. Pelmrenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW nepeMeHHou. KBaapaTHbie HepaBeHCTBA. [ 'paduueckas
UHTEpIIpEeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMM.

DOyHKUUHA

KBagpartnunas ¢yukius, e€ rpaduk u cBoiictsa. [lapaGoia, KoopAHMHATH BEPIIUHBI
napaboJibl, 0Ch CAMMETPHH MapadoJIb.

Ipaduxu Gynxmmii: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u ux
CBOKCTBA.

YucaoBble M0C/1€10BATEILHOCTH U MPOrPeCcCHH

[lonsiTHE  YMCIOBOM  MOCIEAOBATEIBHOCTU.  3aJlaHHE  IOCJIENOBATEIbHOCTH
peKyppeHTHO# dopMynon u Gopmymoi N-To YieHa.

Apudmernyeckas u reomerpuueckas mnporpeccuu. Dopmynsl  N-TO  uieHa
apu(PMETUIECKON U TEOMETPUUECKON TPOrPECCHil, CYMMBI TIEPBBIX NUJICHOB.

N300pakeHne 4ICHOB apu(PMETHYECKON U T€OMETPUUYECKON MPOTPEcCUil TOUKaMu
Ha KOOPJAWHATHON TUIOCKOCTHU. JIMHEHHBIH W 3KCHOHEHUHMAIbHBIA pPOCT. CI0XKHBIC
MPOLEHTBHI.



IHIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIETO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKOe BOCIMTAHHUE:

OPOSIBJIEHUEM HMHTEpPEca K IMPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHKEHUSAM POCCUHUCKHUX MATEMAaTUKOB U POCCHMCKOMN
MAaTE€MAaTHYECKON IIKOJbl, K HMCIHOJIb30BAHHUIO JTHUX JOCTHKEHUN B IPYTMX HayKax M
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEH IpakJlaHWHA W pealli3allii ero mnpas,
Npe/ICTaBIEHUEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHUPOBAHUS  Pa3IMYHBIX
CTPYKTYD, SBJICHUMN, TPOLEAYp TPAXKIAAHCKOT0O 0OIIecTBa (HalpuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJEHHUIO JTHYECKHX IMpOOJEM, CBA3AHHBIX C MPAKTUYECKUM
OPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHHEM BAXKHOCTH MOPAIbHO-3THYECKHX
IPUHLUIIOB B I€SITENIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTME€ B pEIICHUM TNPAKTUYECKUX  3a7ad
MAaT€MAaTHYECKON  HAINpPaBICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTEMaTUYECKOTO
oOpa3oBaHUs HAa TMPOTSHKCHHUU BCEW JKU3HM JJI1 YCIEMIHOW MpodheCCHOHAILHON
NESTENBbHOCTH ¥ Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHEM WHANBUIYATIbHON TPAeKTOpPUM OOpa3oBaHUS U >KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, peHIeHUH, PpacCyXACHUH, YMEHHUIO BUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpHUEHTALMEN B JEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAay4HBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTUS 4YEJIOBEKa, MPHUPOABI U  OOIecTBa,
MOHUMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cepbl YEJIOBEUECKON JEATEIbHOCTH, 3TAIlOB
€€ pasBUTHA W 3HAYUMOCTH JUIA DPa3BUTUA LUBWIN3ALWH, OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTU4YeCKOM KyJIbTypOHM KaK CpEIACTBOM IIO3HAHUS MHPA,
OBJIAICHUEM NTPOCTENIIIMMHU HaBBIKAMH MCCIIEA0BATENBCKON EATEIBHOCTH;

6) ¢usnyeckoe BocnHTaHUE, (OpPMHPOBAHHE KYJIBTYPbl 3A0POBbA H
IMOLMOHATBHOIO 0JIArONOyYHs:



TOTOBHOCTBIO NMPUMEHSITh MAaTEMAaTUYECKUE 3HAHUSI B MHTEPECAX CBOErO 3/I0POBbS,
BEJICHUS 37I0pOBOr0 00pa3a XKU3HU (3J0pOBOE MHUTAaHUE, COATAaHCUPOBAHHBIN PEXKUM
3aHSATUN U OTJbIXA, peryysipHas puznueckas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA
pediiekcun, MpU3HAHUEM CBOETO IpaBa Ha OMMOKY W TaKOTO K€ IpaBa APYroro
YEJI0BEKA;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlMEN Ha MPUMEHEHHWE MAaTEMAaTHYECKUX 3HAHUU IS pelieHus 3ajad B
00JIacTU COXPAHHOCTU OKPY’KAIOIIEH Cpelibl, IUIAHUPOBAHMS MOCTYNKOB U OLICHKU HX
BO3MOXKHBIX TOCHEJICTBUI [IJII OKpYXKalollel Cpeabl, OCO3HAHUEM TJI00aIbHOTO
XapaKTepa dKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) amanTanusa Kk M3BMEHSIOIUMCS YCJIOBUAM COIMAJIbBHON U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO IeATEeNbHOCTh, B TOM YHCIIE YMEHHE
YUHUTBCSL Y APYTUX JIIOJEH, MPUOOpEeTaTh B COBMECTHOM JEATEIIbHOCTH HOBBIC 3HAHUS,
HABBIKM ¥ KOMIICTCHIIUU U3 OIBITA JPYTHUX;

HEO0OXOAUMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM uuciie (HOpMyIHpoBaTh
U7IeH, TIOHATHSI, TUTIOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YHCJIC PaHEE HEU3BECTHBIX,
0CO3HaBaTh JAEMUIINTEI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IMJIAHUPOBATH CBOE
pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYAITUIO KaK BBI30B, TPEOYIONINUNA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEICHUS
U JeicTBUsI, GOPMYITUPOBATH U OIEHUBATh PUCKH M TIOCIICICTBUS, (DOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBIABIATh U XapPaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
O0OBEKTOB, TIOHATHH, OTHOIICHUNA MEXIy MOHATUAMH, (HOPMYITUPOBATH
onpeieNIeHUs MOHSATUH, yCTaHaBIIUBAaTh CYILIECTBEHHBIN MPU3HAK
KIaccu(UKaIMi, OCHOBAHHWS [JIi OOOOIICHUS U CpPaBHEHHS, KPUTEPHUH
IPOBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATh, dbopmyIupoBaThH u npeoOpa3oBbIBAThH CYXKJICHHUSL:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIIKE, YCIOBHbIE,

e BBISBISATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHUS B
dakTax, MaHHBIX, HAOJTIOJEHUSAX W YTBEPKIACHUSX, NpEIIaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

e JleNIaTh BBIBOJBI C KCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX W
WHJYKTUBHBIX YMO3AKIIIOUCHUI, YMO3aKIFOUEHUH 10 aHAJIOTUH;

e pa3dupaTh J0Ka3aTEIbCTBA MATEMATUUYECKUX VYTBEPKACHUU (MpsAMble U OT
MPOTHUBHOI0), MPOBOJIUTH CAMOCTOATEJNBHO HECIOXKHBIE JI0Ka3aTelbCTBa



MaTeMaTu4ecKux (akToB, BBICTPAUBATh aPIYMEHTALUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATh Ccr1oco0 penieHus yueOHoM 3aauu (CpaBHUBATh HECKOJIbKO BApUAHTOB
pemieHus, BbIOMpaTh HauOonee MNOAXOMAUIUMH C YYETOM CaMOCTOSITENIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbIe ucciiegoBaTeIbCKNE NEMCTBUS .

UCIIOJIb30BaTh BONPOCHI KakK MCCIENOBATEIbCKAM WHCTPYMEHT MO3HAHUA,
dopMynupoBaTh  BOMNPOCHL,  (UKCHpPYIOIIME MPOTHUBOpEYUE, MpodiemMy,
CaMOCTOSATEJILHO YCTaHABJIMBATh MCKOMOE M JIaHHOE, (pOpMUPOBATH TUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO  CAMOCTOSITEJIBHO  COCTAaBJIEHHOMY  IUIAHY  HECJIOXHBIH
AKCIEPUMEHT, HEOONBIIOE MCCIENOBAaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTEMAaTUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOO;
CaMOCTOATENbHO (OpMYyTUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yibTaTam
OpOBEAEHHOTO  HAOJIIOJIEHUS, UCCIIEOBAHMS, OLEHUBAThb JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHHUI;

IPOrHO3UPOBATh BO3MOXHOE pPAa3BUTHE TIpollecca, a TaKXKe BbIJBUTAThH
IPEINOJIOKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpPMAIWH, JTaHHBIX,
HEOOXOMMBIX JUISl PEIICHUS 3a/1a4H,

BBIOMpATh, AaHAIM3UPOBATh, CHUCTEMAaTU3UPOBATh W  HMHTEPIPETHPOBATH
MHPOPMAITUIO Pa3IMIHBIX BUIOB U (POPM TIPEICTABICHUS;

BBIOMpATh GopMy MpeacTaBIeHUS MHGOPMALMK U WLIIOCTPUPOBATH peIIacMbIe
3a/ja4l CXeMaMH, JuarpaMMamMu, HHOW rpaduKol U X KOMOMHAIUSMU;
OILICHWBATh HAAEKHOCTh HH(DOPMAIIMH 110 KPUTEPHUSIM, TIPEII0KCHHBIM YIUTEIIEM
WIn C(HOPMYJIUPOBAHHBIM CAMOCTOSTEIHHO.

KomMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHUMATh M (HOPMYITUPOBATH CYKIECHUS B COOTBETCTBUHU C YCIOBHUSIMH U
HEeIsIMU  OOIIEHUS], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX U IIMCBbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS MO XOJy PELICHUS 3a]1a4H,
KOMMEHTHPOBATh MOJIYYECHHBIN PE3YJIbTaT;

B XOJle OOCYXKJIEHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBI,
npoOIeMbl, penraeMoi 3a1adu, BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha TIOUCK
pEILICHUs, COIMOCTABIATH CBOM CYXIECHUSA C CYXKICHUSMH JPYTMX YYAaCTHUKOB
auanora, oOHapYXUBATh Pa3IMIUE U CXOJCTBO MO3UIIUN, B KOPPEKTHOU (hopme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJCTABIATh PE3YJIbTAThl PELICHUS 3aJayM, SKCIIEPUMEHTA, HWCCIEAOBaHMUS,
MIPOEKTa, CAMOCTOSITEJILHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3ajad
MIpEe3eHTAIMU U OCOOCHHOCTEH ayIuTOPHUH;



MOHUMAaTh W MCHOJb30BaTh NPEUMYLIECTBA KOMAHAHOW M WHAMBUAYaJIbHON
paboTHI MPHU pPEIICHUN YUEOHBIX MATEMATHUYECKUX 3a/1a4;

NPUHUMATh 1eJIb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATH OPraHU3aIUIo
COBMECTHOW pabOThl, paclpeaesarTh BUIbl paboT, JOrOBapUBaThCsA, 00CYXKIATh
poILIeCcC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBAaTh B I'PYMIOBBIX (opmax padoThl (00CyXneHHs, OOMEH MHEHHUSIMHU,
MO3rOBbI€ IITYpPMbl M JIPyTU€), BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPJMHUPOBATH CBOM JEHUCTBUS C JAPYTMMHU WIEHAMH KOMaH[bl, OLICHUBATh
KayecTBO CBOETO BKJIaJla B OOUINI MPOAYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEIbHO COCTABJISITh TUIaH, aJlTOPUTM PEIICHUs 3aj1aud (WA €ro 4acTh),
BBIOMPATh CIOCOO pEIIeHUs C y4ETOM HMMEIOIIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUM C
y4€TOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BJaJIETh CIOCOOAMHU CaMOMPOBEPKU, CAMOKOHTPOJS TMpoliecca U pesysbTaTa
peLIeHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAECTh TPYAHOCTH, KOTOPHIE MOIYT BO3HHMKHYTh IIPU PELICHWM 3aJayu,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTU ITOCTABICHHOW LEIU U
YCIOBUSAM, OOBSICHATh TNPUYUHBI JIOCTHKCHHUS WJIM HEIOCTIKCHUS —IIEJIH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K konity oOydyeruss B 7 KjacceoOydyaromuics MOIYYHUT CIEIYIONIUE MPEIMETHBIC
PE3YIbTATHI:

Yucsa 1 BHIYUCICHUSA

BrimoniHATh, codyeTasi yCTHbIC U MMMCbMEHHBIE TTPUEMBI, apu(pMETHIECKUE ACHCTBUS
C palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaUY€HUS! YMCIOBBIX BBIPAXKEHUH, IPUMEHSITh PA3HOOOPA3HBIE CIIOCOOBI
Y TIPUEMBI BBIYUCIICHUS 3HAUYEHUN TPOOHBIX BRIPAKECHHM, COEPIKAMNX OOBIKHOBEHHEIE U
JNECATUYHBIE JPOOH.

Ilepexonuth OT oOaHOM (GOPMBI 3amUCHU 4YHCEN K Jpyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B
OECKOHEYHYIO JIECATUYHYIO APOOb).

CpaBHUBATH U YIOPSJOUYUBATH PALIUOHAIIbHBIC YUCTIA.

OKpyrasarTs uucna.



BbINOJIHATE TPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUHN, OLIEHKY 3HAYEHUM
YUCJIOBBIX BBIPAXKCHUW. BBINOMHATE JEUCTBUS CO CTENEHSMU C HaTypaJlbHBIMHU
ITOKA3aTEIISIMH.

[IpuMeHAT, TpPU3HAKK JEITMMOCTH, PAa3JIOKEHWE Ha MHOXKHUTEIM HATypadbHbIX
YHUCEN.

Pemate npakTUKO-OpUEHTUPOBAHHBIE 3a]1a4l, CBSI3AHHBIE C OTHOILICHUEM BEJIMYMH,
MPONOPIMOHAIBHOCTBIO ~ BEJIMYMH, MPOUEHTAMHU, HWHTEPIPETUPOBATH PE3YJIbTAThI
pelLIEHUs 3a1a4 ¢ YYETOM OrPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PaCcCMaTPUBAEMBIX
00BEKTOB.

AJire0panvecKne BbIPaKeHUs

Hcnonw3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO U CHMBOJIMKY, MPUMEHSTH €€ B
Ipolecce OCBOCHHs y4eOHOro MaTepuaa.

Haxonuth 3HadyeHuss OYKBEHHBIX BBIPAKEHUM TIPU 3aJaHHBIX 3HAYEHUIX
MEPEMEHHBIX.

BrimonHsaTh mpeoOpa3oBaHMs 1I€JIOTO BBIPAXKEHHUS B MHOTOWICH IPUBEICHUEM
MOTO0HBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BbINoJIHATE yMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTIOYJICHA Ha MHOTOYJICH,
IpUMEHATH (OPMYJIBI KBapaTa CyMMbI U KBaJIpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3IoKEHNE MHOTOYJIEHOB HA MHOKUTEIN C TTOMOIIBIO BHIHECEHUS
3a CKOOKM OOIEero MHOXHUTENS, TPYNIUPOBKU ClIaraeMbIX, NpPUMEHEHHS QopMyll
COKpAILLIEHHOTO YMHOXKEHHS.

[IpumensTe npeoOpa3oBaHUsT MHOTOWIECHOB [UJISl PEIICHHS PA3IMYHBIX 3a7ad M3
MaTeMaTHUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbBHOU IIPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATypajJbHBIMHU IIOKa3aTEIsIMU IS
npeoOpa3oBaHUs BEIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA

Pemarte nuHElHBIE YpaBHEHUS C OJHOW IEPEMEHHOM, TPUMEHSIS ITPaBuia epexoia
OT MCXOJHOTO YPaBHEHHUsS K PaBHOCWUIBHOMY eMmy. IIpoBepsATh, SBISETCS JM YUCIO
KOPHEM ypaBHEHUS.

[TpumensTey Tpaduyueckre METOAbI MPU PEIICHUH JTWHEHHBIX YpPaBHEHUUW U UX
CUCTEM.

[TonOupaTh mpUMEPHI TP YHCE, SBISIONINXCSA PEIICHUEM JTUHEHHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEHWHOTO YpPaBHEHHUS C JBYMS
MEPEMEHHBIMH, MOIB3YSCh TPpahUKOM, MPUBOIUTH IPUMEPHI PEIICHUST YPAaBHEHHUS.

PemaTe cucTeMbl IByX JIMHEWHBIX YPABHEHHUH C IByMSI IEPEMEHHBIMU, B TOM YHCIIE
rpadudeck.

CocTaBnsATh M pelIaTh JUHEWHOE YPAaBHEHHE WJIM CUCTEMY JMHEWHBIX YPAaBHEHUI
[0 YyCJIOBUIO 3aJa4y¥, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4d
MOJyYEHHBIN pe3yJIbTaT.



DyHKUUHA

N300paxaTth Ha KOOpPAWMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HHTEPBAJbI, 3alHUChIBATh YUCIOBBICE NPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmMedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJAMHATAM, CTPOUTH
rpaduku TuHeHbIX QyHKUMA. CTpouTh rpadux GyHKIUU Y = |X].

OnuchiBaTh ¢ MOMOIIBI0 (DYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEXIY BEJIUYMHAMMU:
CKOpPOCTb, BpPEMS, PACCTOSHHUE, LI€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOJUTEIHHOCTD,
BpeMmsi, 00bEM pabOoTHI.

Haxonuth 3Hauenune GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumare rpaduueckuii crmocod mNpeacTaBieHUs W aHanu3a WHGOPMAIUU,
U3BJICKATh U HMHTEPIPETUPOBATH MHGOPMAILUIO M3 T'PadUKOB pPEAbHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K koniy oOydyenus B 8 kjiacceoOydaromuiicss MOJYyIUT CIACAYIONIUE MPEIMETHBIC
pe3yJIbTaTHI:

Yuciia ¥ BBIYUCTCHUSA

Hcnonb3oBaTh HayaldbHbIC MPEIACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX UYUCEIN
JUISL CPaBHEHMS, OKPYIJICHHUS M BBIUUCICHUM, H300pakaTh JCHCTBUTEIbHBIE 4YHCIA
TOYKaMH Ha KOOPAWHATHOU MPSMOM.

[IpumensTe moOHSATHE  apuU(METHUECKOro  KBAaJpPAaTHOTO  KOPHS, HAXOIUTh
KBaJlpaTHbIE KOPHHU, WCIONB3YyS TP HEOOXOAUMOCTH KAaJIbKYJSATOP, BBINOIHATD
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKAIUX KBaJpaTHbIE KOPHHU, MCIOJIB3Yys CBOMCTBa
KOpPHEM.

Hcnonb3oBaTh 3anucu OOJBIINX U MaJbIX YUCEI C TIOMOIIBIO JECATUYHBIX TpoOei
u crernenei yncna 10.

AJireOpanvecKne BbIpasKeHHU s

[IpuMeHsATh MOHATHE CTENEHHU C IIEJIBIM MOKa3aTelieM, BBITIOIHATh MpeoOpa3oBaHus
BBIPAKCHUH, COJECPKAIINX CTEIIEHHU C LIEBIM [TOKA3aTEIEM.

BBITIOJTHATE  TOKIECTBEHHBIE TMPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKCHHN Ha
OCHOBE TPaBUJI JICUCTBHUI HAaJl MHOTOWICHAMH U aJITeOpandeCKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpuMensTs NpeoOpa3oBaHUs BBIPAKEHUN I PEIICHUS pa3IMYHbIX 3aJad U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeElHBIE, KBaJpaTHbIE YPaBHEHWsS W palMOHAJIbHBIE YpPaBHEHHS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOaNUTE POCTEUIINE MCCIEIOBAHUSA YPABHEHUN W CUCTEM YPAaBHEHHM, B TOM
4yucjie ¢ MPUMEHEHUEM TIpauyecKux MpeAcTaBleHUul (yCTaHABIUBaTh, HMEET JH
YpaBHEHHE WJIM CUCTEMa YPABHEHUM pEILlICHHUS], €CIIM UMEET, TO CKOJIBKO, U IIpOYee).



[lepexonuth OT coOBeCHOU (HOPMYIUPOBKHU 3a/1auu K €€ anredpandeckoil MOJenu ¢
MOMOIIBI0 COCTaBJICHUSI YPABHEHUSI WJIM CUCTEMbl YpPAaBHEHHU, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJIYYECHHBIN PE3ybTarT.

[IprMeHAT, CBOWCTBA YHUCIOBBIX HEPABEHCTB JJisi CPaBHEHHUsS, OLICHKH, pEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHONW W WX CHUCTEMBI, JaBaTh TI'paUUyECKyrO
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumares © uUCHONB30BaTh (YHKIIMOHAIBHBIE TIOHSATHUS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAuUCHHUsI), ONPEAC/ITh 3HaueHWe QYHKIUU 10 3HAYCHUIO
apryMeHTa, onpeesaTh CBOMCcTBa GYHKIMU 10 €€ Tpaduky.

Crtpouth rpaduku dJIeMeHTapHBIX (PYHKIMNA BUAA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, OrHCHIBaTH CBOICTBA YHCIOBOH (HYHKIIHH 1O
e€ rpaduky.

K koniy oOydyeHus B 9 kjacceoOydaromuicss MOMYyYUT CIACAYIONIUE MPEIMETHBIC
PE3YABTATHI:

Yuciia ¥ BBIYUCTCHUSA

CpaBHUBATH U YNOPSIAOUUBATH PAIIMOHAIIBHBIE U UPPALlMOHAJIBHBIE YU CIIA.

BoinonHsaTe apudmMeTHUECKHUe ACHCTBUS C PAIMOHAIBHBIMH YHCJIAMH, COYeTas
YCTHBIE M IHMCBMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YUCIIAMHU.

Haxonuthe 3HaueHWs CTelneHEN C LEIbIMUA MOKAa3aTelsIMU U KOPHEW, BBIYMCIATH
3HAYEHHUs YUCIIOBBIX BBIPAXKECHUM.

OKpyryisiTh  JEWCTBUTENBbHBIE  YHCJA, BBIIOJHATh NPUKUAKY  PE3yJbTara
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHENHBIE W KBaJgpaTHBIC YpPAaBHEHMS, YPaBHEHUs, CBOIAIIMECA K HUM,
npocTeite 1poOHO-palloOHaTIbHBIE YPaBHEHUS.

Pemate cucteMsl AByX JTMHEWHBIX YPABHEHUU C JBYMS NEPEMEHHBIMU U CHUCTEMBI
JIBYX YPAaBHEHUU, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

PemaTth TekcTOBBIE 3aaun anreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTaBICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBOAUTE POCTEUIIINE UCCIEIOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM
quclie C MpUMEHEHHWeM TpadHuyuecKuxX NpeacTaBieHnid (yCTaHABIWBATh, WMEET JIU
YpaBHEHHE WIIM CUCTEMA YPABHEHUM pEILlICHUSs], €CIIU UMEET, TO CKOJIBKO, U IIpOoUee).

Pematrs nuHeHBIC HEPABEHCTBA, KBAaJpaTHBIC HEPABEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Pemate cucTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOYAOIIUE
KBaJpaTHOE HEPaBEHCTBO, M300pa)xaTh PEIIEHHE CUCTEMbl HEPABEHCTB HAa YHUCIOBOM
MPSMOM, 3aIUCHIBATH PEUICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3IMYHBIX 3a]1a4.



DyHKUUHA
Pacno3naBath  (yHKIIMM U3y4YeHHBIX BUAOB. [loKa3piBaThb CXEMaTHUYECKU

pacIoioKeHHe Ha KOOPAUHATHOM TIOCKOCTH rpadukoB GyHKIwmit Buga: y = KX, y = kX +
b,y =kix,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHIi
K03( (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutrb u u300paXkaTh CXEMAaTHYECKH TpapuKd KBAAPATHUUHBIX (PYHKIUH,
OMKCHIBATh CBOMCTBA KBAJAPATHUUHBIX (PYHKIUHI MO UX Tpadukam.

PacriozHaBaTh KBaJIpaTH4HYIO QYHKIUIO 1O (opMyse, NPUBOIUTH HPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 pealbHOU KU3HU, PUIUKH, TEOMETPUH.

YucsioBble MOC/I€A0BATEIBHOCTH U POrPecCuu

PacriozHaBaTh apu(pMETHUYECKYI0O U T€OMETPUUECKYI0 MPOTPEecCHH MpPHU Ppa3HBIX
crnoco0ax 3agaHusl.

BbINOHATH BBIYMCIICHUS C UCTIOJIB30BAaHUEM (OpMYIT N-TO WieHa apuMeTHIecKon
Y T€OMETPUYECKON MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N306paxkaTh wieHbl MOCIEIOBATEIHLHOCTA TOUKAMHU Ha KOOPAMHATHON MIIOCKOCTH.

Pemath 3amaum, CBS3aHHBIE C YMCIOBBIMU IOCJIEI0BATEILHOCTSIMU, B TOM YHCIIE
3aJ]a4uM U3 peasbHOM KU3HHU (C UCIIOJIB30BAHUEM KaJIbKYIISITOPA, LU(POBBIX TEXHOIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

n/n

HaumenoBanue
pa3jaesioB U TeM
MPOrpamMmbl

KoaunuecTBo
qacoB

Bcero Koutp

pao.

DJIEeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHoOe coaep:kaHue

Yucna n
BBEIYHMCIICHUS.
ParmmmonansabIE
qucia

25 2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
5b90

IToHsiTHE pallMOHATIBHOIO YUCIIA.
Apudmernyeckue NeHCcTBUS C
palroHaIbHBIMU YU CIIAMH.
CpaBHeHue, yrnopsa04lBaHue
palroOHaIbHBIX YUCEL.

CrerneHb ¢ HATYpaJIbHBIM MTOKa3aTENEM.
Pernienne ocHOBHBIX 3a/1a4 Ha JApo0H,
MIPOLIEHTHI U3 PeabHOM MPAKTUKH.
[Tpu3Haky AEMUMOCTH, pa3IoKeHHe Ha
MHOXKHUTENTH HATYPaJbHBIX YHCET.
PeanpHuble 3aBucumoctu. [Ipsimas u
obOpaTHas

MPOIOPITUOHAITEHOCTH

AnreOpandeckue
BBIPKCHUS

27 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

5b90

Byksennble BelpaxkeHus. [lepemeHHbIE.
JomycTrMble 3HaUEHUS IEpEMEHHBIX.
DopMyIIbL.

IIpeobpaszoBanne OYKBEHHBIX
BBIPAXEHUH, pPACKPBITHE CKOOOK U
IPUBEIEHUE IIOAOOHBIX CIaraeMbIx.
CBoiicTBa CcTeNeHu ¢ HaTypajibHbIM
MTOKa3aTeNEM.

MHorounensl. CioxeHue, BBIYMTaHUE,

YMHO)KEHHE MHOTOWIEHOB. DopMyIIsl
COKpaIllEHHOI'0 YMHOX€EHHUS. PaznoxeHue
MHOTOYJIEHOB HA MHOXKUTEIH

YpaBHeHus U
HEpPaBEHCTBA

20 2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

5b90

YpaBHeHue, IpaBuiIa Mpeodpa3oBaHus
YpaBHEHUS, PABHOCUIILHOCTh YPaBHEHHH.
JIuneliHOe ypaBHEHME C OHOI
TepEMEHHOM, pelIeHne TUHEHHBIX
ypaBHeHUH. PellieHre 3a1a4 ¢ MOMOLIBIO
ypaBHEHUH.

JluneitHoe ypaBHEHUE C IBYMSI
NEPEMEHHBIMH U €ro rpadux.

Cucrema ByX JIMHEHHBIX YpPaBHEHUI C
IBYMSI IIEPEMEHHBIMH.

Pemenne cucrem ypaBHEHHI criocodom

IMOACTAaHOBKH U CITOCOOOM CIOXKCHUS

Koopaunats! u
rpaduKy.
OyHKIMHU

24 1

bubnuorexa [IOK
https://m.edsoo.ru/7f41

5b90

Koopaunarta Touku Ha npsMoil.
Yucnossle MpoMexyTKu. Paccrosinue
MEXAY IBYMs TOYKaMH KOOPJUHATHON
IPSIMOM.

IIpsmoyronbHas cucrema KOOpJUHAT Ha
TJIOCKOCTH.

[Ipumeps! rpaduKoB, 3a1aHHBIX
¢dopmynamu. Urenne rpadukoB peasbHbBIX
3aBUCHMOCTEN.

[onstne pynkunu. I'padux Gpynxunu.
CaoiicTBa (QYHKIHIA.



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

Jluneitnas ¢pynkuus. [loctpoenue
rpaduka TUHEHHON QYHKIIIH.
I'padux pynxoun y = [x|.

IToBTOpEeHue n

bubnuoreka [IOK

oGoGueHHe 6 1 | https://m.edsoo.ru/7f41
5b90
OBIIEE
KOJIMYECTBO 102
YACOB I10 10

[TPOTPAMME



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

8 KUIIACC

N HaumenoBanue Koauuecrso DJIEeKTPOHHbIE OcHoBHoOe conep:kaHue
/' pa3aesoB M TeM 4acoB (undposbie)
v nporpamMmMbl  Bcero Kontp | 00pa3oBareibHBbIE
pao. pecypcsl
KBanpatHsrii kopeHs u3 umncna. [lorstue
00 uppanoHaIsHOM yHcie. JlecsTuanble
IPUOIVKEHHS HPPALMOHATBHBIX YHCEL.
Uncna u [HeiictBurenbHble yncna. CpaBHeHUE
A— bubmmoteka [IOK ACHCTBUTEIIBHBIX THCEL. }

1 15 1 https://m.edsoo.ru/7f41 ApM(i)MeTI/IHGCKI/IH KBaJpaTHbIM KOPEHb.
KBajpartHblie 7af8 VpasHenue Bua X° = a.

KOpHH - CBoiicTBa apU(PMETHUECKUX KBAJAPATHBIX
KOpHEM.
[IpeoOpa3zoBaHUe YHCIOBBIX BRIPAKECHUH,
COJIepKaluX KBaJpaTHbIE KOPHU
CreneHb ¢ LENbIM MOKa3aTeleM.

Uucna u CrannaprtHas 3amuch uncia. Pazmepsl

BEIYHCIICHIS. bubimoreka [LIOK 00BEKTOB OKpYXKaroIiero Mmupa (ot

2 7 https://m.eds00.ru/7f41 | 7eMeHTapHBIX YACTHIL 0 KOCMUYIECKUX
Crenenb ¢ LesbmM 7af8 00BEKTOB), JUTUTELHOCTH MTPOIIECCOB B
MoKazaTesiemM o OKPY’KaIOIIeM MHpE.

CBoiicTBa CTEIEeHU C MEeNbIM TTOKa3aTeneM
AnreOpandeckue KBaapatubiit Tpéxusen. Pa3noxenue
BBIPAKECHHS. brbmotexa LIOK KBaJ[PATHOTO TpEXUJIeHa HA MHOKUTEITH
3 K N 5 https://m.edsoo.ru/7f41
B:clI[paTHI)II/I 7af8
TpEXUIIEH
AnrebOpandeckas Apoob. JlomycTumbie
3HAYCHUS MIEPEMEHHBIX, BXOJAIINX B
AJre6panyeckue anr%6panqec1<1/1e BBIPKCHH. OcHoOBHOE
bu6nmoreka [IOK CBOMCTBO anredpanyeckoil 1podu.

g PPIPURCHIL 15 2 | https://m.edsoo.ru/741 | Coxpaienite apodeii.
Aurebpanyeckast 7af8 CrnoxxeHne, BEIYATaHUE, YMHOKEHUE U
npoOb T JieJIEHHE anreOpandecKux apoOeii.

IIpeobpaszoBanme BRIpaKCHUH,
coJiepKaIInX anredpandeckue apoodu
KBanpatnoe ypaBHeHnue. Henoianoe
KBaJ[paTHOE ypaBHEHUE.
VpasHenus u dopMyia KOpHEH KBaApaTHOTO
bubmoreka [IOK ypaBHeHus. Teopema Buera.
5 HCPaBCHCTRA. 15 2 | httos://m.ed /7f41 | Pelierue ypasHenwii, cBomsmmxcs K
PS://m.edsoo0.ru

KBazparHsie 7af8 KBaJipaTHBIM. [IpocTeiinue 1podHO-
YPaBHCHHU:A - palMoOHaNbHbIE YpaBHEHUs. Perenue

TEKCTOBBIX 3a]1a4 C TOMOIIBIO

KBaJIPATHBIX YPaBHEHUIA

JluneitHoe ypaBHEHUE C IBYMsI
YpaBHEHUS U NepeMEHHBIMH, €ro rpaduK, MPUMeEphI
HepABEHCTBA. bubnmnorexa IIOK pelIeHUs] YPaBHEHUH B LENBIX YHCIAX.

6 13 1 https://m.edsoo.ru/7f | Pemenue cucreM IBYX JUHEHHBIX
Crcremsl 417af8 ypaBHEHUH C ABYMsI [IEpEMEHHBIMHU.
YpaBHCHHUH [IpuMepsl perieHus: CUCTEM HETMHEHHBIX

yYpaBHEHUH C ABYMsI [IEpEMEHHBIMHU.



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
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

I'paduueckas nHTEpIpeTals ypaBHEHUS
C IByMsI IIEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.
Pemenre TeKCTOBBIX 3aJ1a4 ¢ TOMOIIbIO

CUCTEM YpaBHEHUU

YucnoBble HEPAaBEHCTBA U UX CBOWCTBA.
HepaBeHCTBO ¢ OHOM ITEPEMEHHOM.
JIuHeliHbIe HEpaBEHCTBA € OJTHOU

YpaBHEHHUSA U bubnuotexa [IOK | nepemennoit u ux pemierue. CucTeMbl
7 HEpPaBEHCTBA. 12 https://m.edsoo.ru/7f | JTMHEHHBIX HEPABEHCTB C OHOMU
Hepasencraa 417af8 NIEPEMEHHO U UX pelICHHE.
N3o0pakeHue pelieHus JMHEHHOTO
HEPaBEHCTBA U MX CUCTEM Ha YHCIIOBOM
IPSAMOU
[ousarue ¢pyukuuun. O6IaCTh
O YyHKIMY. bubmoreka LIOK | onpenenenus n MHOKECTBO 3HAYEHHIT
8 OcHOBHBIE 5 https://m.edsoo.ru/7f | dynkmun. CriocoObl 3a1aHus QYHKIHHA.
OHSTHS 417af8 I'paduk pynkuun. CoiicTBa QyHKINH,
UX OTOOpa)keHue Ha rpaduke
UrteHne 1 TOCTpOeHHE TPaduKOB
(byHKIUH.
[Ipumepst rpadukoB HyHKINH,
OTPaXKAIOIIUX PEabHBIC MPOIIECCHI.
O yHKINY. bubmoreka [JOK | @yHKiun, onuchBarOmIe MPAMYIO U
9 Ywucnoseie 9 https:/m.edso0.ru/7f | OOPaTHYIO IPONOPIMOHATEHbIE
417af8 3aBUCUMOCTH, UX Tpaduku. ['unepoorna.
bynun I'padux GyHxImu y = x2.
DyHKIUHN y = X2, y= X, y= VX, y= KX
rpaduyieckoe pelieHe ypaBHeHU ! 1
CHCTEM YpaBHEHUU
bubmorexa IJOK | [ToBTOpeHNe OCHOBHBIX MOHATHI U
[ToBTOpEeHue n
10 606 6 https://m.edsoo.ru/7f | METOI0B KypcoB 7 U 8 KJIaccoB,
LODINCHHE 417af8 00001IeHre 3HaHUI
OBIIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME



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

n/n

HaunumenoBanue
pa3jaesioB U TeM
MPOrpamMmmbl

KoaunuecTBo
qacoB

Bcero

KonTp
pao.

DJIEKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

OcHoBHoOe coep:kaHue

Yucna u
BBIUHCIICHUSL.
JlecTBUTEIBHBI
€ gmucia

bu6mmoreka [IOK
https://m.edsoo.ru/7f
419d08

PannonanpHbIe Yricia, HpparmoHaIbHEIE
Yyucaa, KOHEYHBIE M OECKOHEUYHBIE
JIeCSITUYHBIC IPOo0H. MHOXECTBO
JICHCTBUTEIBHBIX UHUCEI; NCHCTBUTEIBHEIC
Yucia Kak 0ECKOHEUYHBIE IECATUYHBIE
Jipobu. BzanmHO 0THO3HAYHOE
COOTBETCTBHE MEXIYy MHOKECTBOM
JIEMCTBUTEIBHBIX YHCE]I 1 MHOXKECTBOM
TOYEK KOOPJAUHATHOM MPSIMOM.
CpaBHeHHE JEHCTBUTEIBHBIX YHUCETT,
apudmMeTHuecKre AeHCTBUS C
JIEMCTBUTEILHBIMU YHCIIAMU.
IIpubmmxénHOe 3HAUCHUE BEITMIHHBI,
TOYHOCTH TTPUOIVKCHHUSI.

Oxkpyraenue uncen. [Ipukuaka u omeHka

pPEe3yIAbTATOB BHIUUCIICHUMN

YpaBHeHuUs u
HEPaBEHCTBA.
YpaBHeHus ¢
OqHOH

MepEeMEHHOM

14

bubmmoreka [IOK
https://m.edsoo.ru/7f
419d08

JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOASIINXCS K TUHEUHBIM.
KBagpatHoe ypaBHeHue. Pemienue
YpaBHEHUH, CBOIAIIMXCS K KBAaIPATHBIM.
buxBanpaTHbie ypaBHEHHUS.

TIpumeps! penieHus: ypaBHEHU TpeTbe 1
4eTBEPTOM CTENEHEN pa3ioKEeHNEM Ha
MHOXXUTENH.

Pemenne npoOHO-panimoOHaTBHBIX
YpaBHEHUH.

PemeHue TeKCTOBBIX 3a/1a4

anreOpamdIecKuM METOI0M

YpaBHeHus U
HEpaBEHCTBA.
Cucremsl
ypaBHEHUI

14

bubmuorexa [JOK
https://m.edsoo.ru/7f
419d08

JluneliHOe ypaBHEHHE C IBYMSI
NEPEMEHHBIMH U €ro rpadux.

Cucrema IByX JJMHEHHBIX YPABHEHUH C
JIBYMSI IIEPEMEHHBIMH U €€ peleHHE.
Pewrenue cuctem IByX ypaBHEHUH, OHO
13 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOI CTENEHH.

I'paduueckas uHTEpIIpETALINS CUCTEMbI
YpaBHEHUH C ABYMsI [1I€pEMEHHBIMHU.
Pemenne TekcToBBIX 3a1a4

anredpanvecKkuM criocoOoM

YpaBHeHuA U
HEPABEHCTBA.
Hepasencra

16

bubnuorexa [IOK
https://m.edsoo.ru/7f
419d08

UwncnoBble HEPaBEHCTBA U MX CBOWCTBA.
JIluHelinble HEpaBEHCTBA C OJTHOM
TepeMEHHON U UX pelIeHune.

CucTeMbl TMHEUHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHON U UX PELICHHUE.

KBanpatHbie HepaBeHCTBA U UX PELICHUE.
I'pacdnueckast uHTEpIIpETAIINST HEPABEHCTB

" CUCTEM HCPABCHCTB C ABYMS



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

NePEMECHHBIMU

Ksanmpatuunas ¢ynkuus, e€ rpaduk u
cBoiictBa. [lapabona, KoopIUHATEI
BEPIIMHBI TapaboIIbl, OCh CHMMETPUU

Bbubmunoreka [IIOK | mapaGombi.
DyHKIHH 16 https:/m.edsoo.ru/7f | CTemeHHbIe (YHKUIWY ¢ HATYpaIbHBIMU
419408 nokasarensimMu 2 u 3, ux rpaduku u
— CBOICTBA.
I'paduku pynkuuii: y = kx, y =kx + b,y
K
=y=ady=ac y=vxy =[x
IloHsiTHE YUCIIOBOM TOCIIEN0BATEILHOCTH.
3amaHue 1nocaen0BaTeNbHOCTH
pexyppeHTHOM hopmyiioit u hopmyJioi N-
20 YJIeHa.
Apudmernyeckas U reoMeTpuyecKast
Hucnossie bubnuoreka [[OK | TPorpeccui. 5
IIOCJIEI0BATEIIBH 15 https://m.edsoo.ru/7f Popmystst N-20 IeHa ap qufemqecmﬂ "
TeOMETPUIECKOI MPOrpeccuii, CyMMBbI
ocTH 419d08 TIEPBBIX NUIICHOB.
UzobpaxxeHne uineHoB apupMeTHIeckoi u
T€OMETPUYECKON NPOrpeccuili TOUKaMH Ha
KOOPJMHATHOM TJIOCKOCTH.
JIMHEWHBIN U SKCITOHEHITUAIBHBIA POCT.
CoKHBIE TIPOIICHTHI
[ToBTOpEHME,
bu6moreka [IOK
000011IeHHE,
S — 18 https://m.edsoo.ru/7f
. 419d08
3HAHUU
OBIIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne Tema ypoka Kouu4ecTs Jlara DJIeKTpOHHbIe LU (poBbIE
n/n 0 uacop |M3YleHus o0pa3oBaTe/bHbIE
pecypcsl
Yncia, BoIpaKeHUs1, TOXKIECTBA, YPABHEHUS 21
1 PanmonaneHbie yncna 1
2 UucnoBble BEIpaXKEHUS 1
3 YucioBbie BRIpaXKEHUS 1
4 YucnoBsie BEIpAKEHUS 1
5 Bripaxkenus ¢ mepeMeHHBIMA 1
6 Bripaxkenus ¢ mepeMeHHBIMA 1
7 CpaBHEHME 3HAYEHUI BBIPAKECHHUN 1
8 CpaBHEHHE 3HAUYEHU BBIpAKCHUH 1
9 CBoiicTBa AeHCTBUN HaAl YACIAMA 1
10 CBoWcTBa JeHCTBUH HAJ YHCIIAMHU 1
1 TO)KI[GCTBZE ToxxnecTBeHHBIC TPE0OPA30BAHMS 1
BBIPAXKEHUI
12 TO)KI[GCTBZE ToxxnecTBeHHBIC TPE0OpPA30BAHMS 1
BBIPAXKEHUI
13 KonTtponbras padorta Nel o teme: "Uwmcna, 1
BBIPAKEHUS, TOKIECTBA, ypaBHECHUS"
14 YpaBHEHHUSI ¥ €TO KOPHH 1
15 JluneiiHoe ypaBHEHHE C OJHOU MMEPEMEHHON 1 https://m.edsoo.ru/7f420482
16 JluneiiHoe ypaBHEHHE C OJHOU MEPEMEHHON 1
17 Pemenue 3a1a4 ¢ moMoIpI0 ypaBHEHU I 1 https://m.edsoo.ru/7f42064e
18 Pemrenue 3agau ¢ noMoLIbI0 YypaBHEHUN 1 https://m.edsoo.ru/7f420806
19 Pewrenue 3agau ¢ noMoIIbIO YypaBHEHUHN 1
20 Dopmysbl 1
21 KonTponsnas padora Ne2 no teme: "Yucna, 1
BBIPKEHUS, TOXKIECTBA, ypaBHEHUS"
DOyHKUMHU 12
22 YucI0BbIe TPOMEKYTKH 1 https://m.edsoo.ru/7f41dff2
23 Yro Takoe GpyHKIUSL 1 https://m.edsoo.ru/7f41ef06
24 Brruncnenue 3naueHuii GyHKIUH 110 hopMyme 1
25 Brruncnenue 3nauennii GyHKImu no Gopmyre 1
26 I'paduk GyHKIHH 1 https://m.edsoo.ru/7f41e8a8




27 [IpsiMast mpoNOPIMOHATBHOCTH U €€ rpaduk 1
28 [IpsiMast mpONOPIMOHATIBHOCTH U €€ rpaduk 1
29 Jluneiinas GpyHkuus u e€ rpaduk 1 https://m.edsoo.ru/7f427282
30 JIuneiinas pyHkuus u e€ rpadukx 1
31 Jluneiinas GpyHkuus u e€ rpaduk 1 https://m.edsoo.ru/7f426d1e
32 JIuneiinas Gynkuus u e€ rpaduk.I'padux 1
¢byHKIMHU y = [X|.
33 KonTtponeHas padota Ne3 mo teme: 1
"qDYHKIII/II/I"
CreneHb ¢ HATYpaJbHBIM MOKa3aTeJeM 11
O
34 FIPSACIICITNE CTEHEHI € HATYPALHAM 1 https://m.edsoo.ru/7f4211de
rmoKasarejem
35 YMHOXKEHHE U JICICHHE CTeTIeHEH 1 https://m.edsoo.ru/7f42154e
36 YMHOKEHUE U JICTICHUE CTETICHEH 1
37 Bospeyienye B CTeMNCHE TPOU3BE/ICHH H 1 https://m.edsoo.ru/7f42154e
CTCTICHH
38 Bo3Beyienye B CTECHE MPOH3BE/ICHH H 1 https://m.edsoo.ru/7f4218be
CTCTICHH
OMHOYJICH U €r0 CTaHIaPTHBIN BU]I https://resh.edu.ru/subject/le
39 1
sson/1068/
YMHOXKEHHE 0 THOYICHOB. https://resh.edu.ru/subject/le
40 1
sson/1137/
41 Bo3Benenune ogHoUIIEHA B CTETIEHD 1
42 ®ynxuun y= X? n y= X u ux rpaduxu
43 ®ynxuun Y= X? n y= X u ux rpaduxu
m Kontponbras padota Ne4 o teme: "CreneHnb
C HaTypaJbHBIM IOKa3arenaeMm "
MHoro4seHbl 18
MHOIOYJIEH B €r0 CTaHAaPTHBIN BU https://resh.edu.ru/subject/le
45 1
sson/1178/
46 CroxeHHe ¥ BBIYUTAHHE MHOTOYICHOB 1 https://m.edsoo.ru/7f422af2
CroXxeHHe ¥ BBIYUTAHHE MHOTOYICHOB https://resh.edu.ru/subject/le
47 1
sson/1180/
48 CnoxeHue ¥ BBIYUTaHUE MHOTOUYJIEHOB 1
49 YMHOXEHNE 0JHOWIEHA Ha MHOTOUJIEH 1
YMHOXEHHE OTHOWIEHA HA MHOTOWICH https://resh.edu.ru/subject/le
50 1
sson/1164/
51 YMHOXEHHE OJTHOWICHA HA MHOTOUICH
52 Brinecenne 00111ero MHOKHUTEINS 32 CKOOKH
53 Brinecenne 00111ero MHOKHUTEINS 32 CKOOKU 1 https://resh.edu.ru/subject/le

sson/1275/




94 BriHecenue o011ero MHOXKHUTENS 32 CKOOKH 1
55 KonTtponeHas padota Ne5 mo teme: 1
"MHorouseHsI"
56 YMHOKEHHE MHOTOYJICHa Ha MHOTOWICH 1 https://resh.edu.ru/subject/le
sson/1240/
S7 YMHOKEHME MHOTOWIEHA HA MHOTOWICH 1
58 YMHOKEHME MHOTOWIEHA HA MHOTOWICH 1
59 PasnoxeHre MHOTOYICHA HA MHOXKHUTEIIH 1 https://resh.edu.ru/subject/le
CII0COOOM IPYIITUPOBKH sson/1069/
60 PaznoxxeHre MHOTOYJICHA HA MHOKUTEITH 1
CIOCOOOM TpYIITUPOBKU
61 PaznoxeHre MHOTOYICHA HA MHOKUTEITH 1
CIIOCOOOM TpYIIUPOBKU
62 KonTpomasnas padora Neb o teme: 1
"MHorouneHsI"
D opMyJIbl COKPAIIEHHOTO0 YMHOKEHUSI 18
63 Bo3Besienre B KkBaipat u B KyO0 CyMMBI 1 https://resh.edu.ru/subject/les
Pa3HOCTH JIBYX BBIpOKECHHIA son/1138/
64 Bo3sgenenune B kBagpar u Bva6 CYMMBI U 1
Pa3HOCTH JIBYX BbIpaKEHUIN
65 BosBenenue B KBagpaT u B Ky0 CyMMBI U 1 https://resh.edu.ru/subject/les
Pa3sHOCTH JIBYX BBIPAKCHHI son/1141/
Pa3noxxeHne Ha MHOKUTENHU C IIOMOIIBIO
66 (dhopmys KBajipaTa CyMMBI M KBaJjpaTa 1
pasHocTH
Pa3noxeHne Ha MHOUTENU C IIOMOIIBIO .
67 (POPMYIT KBAZDATA CYMME 1 KBaHpaTLZ 1 https://resh.edu.ru/subject/les
son/1071/
pasHocTH
68 YMHOKEHHE Pa3HOCTH JBYX BhIpAKEHUH Ha UX 1 https://resh.edu.ru/subject/les
CYMMY son/1070/
69 YMHOKEHHE Pa3HOCTH JIBYX BBIPAKEHUHN Ha UX 1
CyMMY
70 Pa3noxxenne pa3HOCTH KBaJIpaToB Ha 1
MHOKHTEIH
71 Pa3noxxeHne Ha MHOXKXUTEIN CYyMMBI U 1
pa3HOCTH KyOOB
7 Pa3noxxeHne Ha MHOXUTEIN CYMMBI U 1
pa3HOCTH KyOOB
73 KonTtponsHas padora Ne7 no teme: "@opmysb 1
COKPAILIEHHOI'O YMHOXEHUS"
74 [IpeoOpazoBaHme 11ETOTO BEIPAKESHUS B 1

MHOTOYJICH




[IpeoOpazoBaHme 1EIOTO BEIPAKCHUS B

75 1
MHOTOYJICH
76 [IpeoOpazoBaHme 11EIOTO BEIPAKCHUS B 1
MHOTOYJICH
77 Eiif:;ii:iﬁitj;’;?C060B o 1 https://m.edsoo.ru/7f4239de
78 [IpuMeHeHne pa3InyHbIX CIOCOOOB IS 1
Pa3NioKEHUsI HA MHOXKHUTEIN
79 [lpumenerne pasmiiKBIx crioc00B At 1 https://m.edsoo.ru/7f423312
Pa3NIoKEHUsT HA MHOYKHUTEIN
80 KonTponbnas padora Ne§ no teme: 1
"[IpeoOpazoBanue 1ENBIX BRIpAKEHUN"
CucreMbl TUHEHHBIX YPAaBHEHHU 15
81 JIuHeitHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMU 1 bubnuotexa [JOK
https://m.edsoo.ru/7f427c32
82 I'pacduk nmuHEtHOTO ypaBHEHUS C ABYMS 1 bubnuoreka [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f427e8a
83 I'pacduk nuHEtHOTO ypaBHEHUS C ABYMS 1
TIePEeMEHHBIMHU
84 CucTeMbl TUHEUHBIX YPAaBHEHUU C ABYMS 1 bubnuorexa [JOK
MepEeMEHHBIMU https://m.edso0.ru/7f42836¢
85 CucTeMbl TUHEWHBIX YPAaBHEHUU C ABYMS 1
MepeMEeHHBIMU
86 Crroco6 1moICTaHOBKH 1
87 Crioco6 moICTaHOBKHA 1
88 Croco0 ImoACTaHOBKHA 1 bu6moreka [IOK
https://m.edsoo.ru/7f4284de
89 Cnoco0 croxxeHust 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f42865a
90 Crioco6 croxeHust 1 bubmuoreka [JOK
https://m.edsoo.ru/7f4287d6
91 Crnioco0 croxeHust 1
92 Pemienue 3a71a4 ¢ MOMOIIBIO CUCTEM 1 https://resh.edu.ru/subject/le
ypaBHEHHIA sson/1145/
03 Pemrenue 3a1a4 ¢ MOMOIIBIO CUCTEM 1 https://resh.edu.ru/subject/le
ypaBHEHHIA sson/1146/
94 Pemrenue 3agau ¢ mOMOIIBIO CUCTEM 1
YPaBHEHUN
95 KonTtponsHas padora Ne9 no teme: "Cuctembl 1
JMHENHBIX ypaBHEHUN"
IloBTOpEHUE 7
96 IloBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

Kypca 7 kiacca, 0000I1eHe 3HaHUI

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB

97 . 1
Kypca 7 kinacca, 00001eHre 3HAaHUIA

98 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB 1
Kypca 7 kiacca, 000011ieHne 3HaHHi

99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1
Kypca 7 kiacca, 000011eHne 3HaHHi

100 | MroroBas koHTposbHAs padoTa Nel( 1

101 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB 1
Kypca 7 kiacca, 000011ieHne 3HaHi

102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1
Kypca 7 kiacca, 00001ieHne 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

* Martematuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK, 7 kinacc/ MakapbiueB
I0.H., Mungrox H.I'., HemikoB K.W. u npyrue; nox pen. Tensikosckoro C.A.,
AxmmonepHoe obmectBo «M3matensctBo «lIpocBenienue»

* Matemaruka. Anre0pa: 8-it kiacc: 0a30BbIi yPOBEHb: yUeOHUK, 8 Kiacc/ MakapbiueB
I0.H., Munmrox H.I'., HemikoB K.W. u npyrue; nox pen. Tensaxosckoro C.A.,
AxnmonepHoe o6mecTBo «M3nmarensctBo «IIpocBemnienue

» Martemaruka. Anrebpa: 9-it kiacc: 0a30BbIi ypOBEHb: yUeOHUK, 9 kiacc/ MakapbiueB
I0.H., Munmrox H.I'., HemikoB K.W. u npyrue; nox pen. TensikoBckoro C.A.,

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOJJNUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

METONYECKOe TIOCOOHE ISl YIUTEIIS;
TUTaKTHYECKUE MaTePUAITbI;

pabouune TeTpaau;

TEMaTHYECKHUE TECTHI;

KOHTPOJIbHBIC U CAMOCTOSITCIIEHBIC paboTst

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e 1M POBOI 00pa3oBaTEIBHBIN pecypc A Ko sikiace https://www.yaklass.ru/
e bubmmoreka [IOK

e oOpa3oBarenpHBIN TOpTANT YUu.py https://uchi.ru/

e caiit Buneoypoku https://videouroki.net/

e 00pa3oBaTeNbHBIN MOPTAN JJIS MOATOTOBKH K Bp https://vpr.sdamgia.ru/

e 00pa3oBaTeNbHBIN mopTaji A moarotToBku k OI'D https://oge.sdamgia.ru/



https://www.yaklass.ru/
https://uchi.ru/
https://videouroki.net/
https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/

	 цифровой образовательный ресурс для школ якласс https://www.yaklass.ru/

