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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa ABISETCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3zoBaHus: OHA 0OECIIEYUBACT U3YUCHUE APYTUX JUCHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOJODKEHUs 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButre y oOydaromuxcs
HAyYHBIX MPEACTABICHUN O MPOUCXOXKIEHUU M CYIIHOCTH alre0panyeckux
abcTpakiuii, cnocode OTpakeHUs MaTEMaTUUYECKON HAyKOU SBJIIEHUN U MPOLIECCOB
B MpUPOJEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJACIUPOBAHUS B HAYyYHOM
NO3HAHUM U B MIPAKTHKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
Y Ka4eCTB MBIIUIEHHSI, HEOOXOIUMBIX ISl aalTallii B COBPEMEHHOM LIM(PPOBOM
obOuiectBe. M3ydenue anreOpbl oOecrneynBaeT pa3BUTHE YMEHUS HAOJIOAATH,
CpaBHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBUS U BBIBOJBI,
(bopMynnpoBath yTBep)KAeHHsI. OCBOEHUE Kypca anredpbl 00eceuynBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHW WCHOJB3YIOT JACAyKTHUBHBIE U
WHAYKTUBHBIE PacCyXJIeHUs, 0000IIeHNe U KOHKPETU3allnio, a0CTparupoBaHue U
aHanoruto. OOydeHnue  anreOpe  mpeamosiaracT  3HAYUTENBHBIH  00BEM
CaMOCTOSITEJIBHOM  JIEATENIBHOCTH  OOYYarolIMXCs, I03TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alrei JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crtpykrype mporpammel yueOHOro Kypca «Aunrebpa» jii OCHOBHOTO
o0miero o0pa3oBaHHs OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOUUYECKHE
JMHUM: «Yucna U BBIYMCICHUSY, «ANreOpandeckue BhIPAKEHUN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkmm». Kaxmas U3 3TUX COAEpKATEIbHO-METOAMYECKUX
JMHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
JpyrMMH €ro JHHUAMHU. B Xone wu3yueHuss y4yeOHOro Kypca oOydarouumcs
IPUXOJIUTCS JIOTUUECKH PacCy’ AaTh, UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBII
s36IK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTo Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTHKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHIECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBIQJACHUIO O0yJarONTUMHUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemaTuueckoro ssblka. CopepkaTreabHOW U
CTPYKTYPHO OCOOEHHOCTBIO yueOHOro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue nuHUKM «YMcna M BBIUMCICHUSD CIY>)KUT OCHOBOM  JUIs
JAJIbHENIIEr0 U3Y4YeHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y 0OyYaroIIMXCs
JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMM M HPPALHUOHAIBHBIMH YHCIAMM, (HOpMHpPOBaAHHEM



MPEJICTAaBJICHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K cpeAiHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHsI U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIUXCS
MaTeMaTHUYeCKOTo amnmnapara, HeOOXOAMMOIO JUIsl pEeHIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHUs Y4YeOHBIA Marepuan TPYHNIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaKEHUI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKH Kak
A3bIKa JJI1 TOCTPOCHHSI MaTeMaTHYECKUX MOJENE, ONUCaHHUS IMPOLECCOB U
SBJIICHUM peaJbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOAAT TaKkKe
JanbHeillee pa3BUTHE ANTOPUTMUYECKOTO MBIIIIEHUSI, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HUH(GOpPMATHKW, M OBJAJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoOpasoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CIOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanue QyHKIMOHAIBHO-TpaUuecKon JIMHUY HAIleJIEHO Ha MOJy4YeHue
OOy4YarOIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUISL OTIMCAHUSI U UCCIIEJIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaroniuxcs
YMEHUS UCTIONb30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMAaTUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEICTABICHUN O POJIM MaTEMaTUKU B PA3BUTHH LIMBUIN3ALNN U KYJIbTYpPBI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTcsi ydeOHBI Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTreOpandyecKue BbIPAXKEHUS», «YPaBHEHUA H
HEpaBEHCTBA», « DyHKIIUW.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurca 306 dacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hepgento), B 8 kiacce — 102 gaca (3 gaca B Henmenw), B 9
kimacce — 102 gaca (3 yaca B HEJIeIH0).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucnaa v BIYMCICHUSA

JIlpoOu OOBIKHOBEHHBIC W NECATHYHBIC, TIEPEXO] OT OFAHOU (POPMBI 3aMHCH
npobeit k apyroil. IloHaTHe panMoOHAIBLHOTO YHCHIA, 3alUCh, CpPaBHEHUE,
YIOOPSIAOUMBAHUE  pAlMOHAIBHBIX  4ucesl. ApudMmeTHdyeckue JICUCTBUS €
palMoOHaIbHBIMU YucliaMu. Permenue 3aiad M3 peanbHOM MPAaKTUKU HA 4acTH, Ha
JpoOH.

CrereHb C HaTypaJbHBIM IIOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHue
BBIpAQKEHUI HA OCHOBE OMPEACIICHHUS, 3alTUCh OO0JbIINX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpu OCHOBHBIE 33/1aud HA
MPOIIEHTHI, PELICHUE 3a7]a4 U3 PEaTbHON MPAKTHKHU.

[IpuMeHeHne TPU3HAKOB JACIMMOCTH, pA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJIbHBbIX YHCEII.

PeanbHbple  3aBUCUMOCTHM, B TOM 4YHCJle TpsiMas U oOpaTHas
MPONOPUHUOHAIBHOCTH.

AnredpanvecKue BbIPpAKEHUA

IlepemeHHbBIC, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTuMbIe
3Ha4YEHHUs nepemMeHHbIX. [IpeacTaBiieHne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmybl. Beraucnenus no popmynam. [IpeodbpasoBanme OyKBEHHBIX BHIPAKCHHH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMsI, TMpaBHiia MNpeoOpa3oBaHHs CyMM U
MPOU3BEICHUH, TpaBUJIa PACKPBITUS CKOOOK U MPUBEECHUS MOIOOHBIX CllaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OnnowieHsl U MHOTOWIEHBI. CTeneHs MHOrousieHa. Cl0KeHUe, BIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMylbl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBbl M KBaapar pa3HocTH. DopMyrna pa3HOCTH KBaJapaToB. PasnoxkeHue
MHOTO4YJIEHOB HA MHOKHUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHMs, TMpaBuiia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUH.

JluneliHOE ypaBHEHME € OJHOM NEPEMEHHOW, YWCIO KOPHEH JIMHEWHOIO
YpPAaBHEHUS, pEUIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIIEHHE YpaBHEHUH 110
YCJOBHIO 337]a4M. PenieHrne TeKCTOBBIX 3371a4 C IOMOILbIO YPABHEHHUI.

JluneiiHoe ypaBHEHHE C IByMs MepeMeHHbIMU U ero rpaduk. Cucrema JIByX
JVHEWHBIX YPAaBHEHHU C ABYyMs IIEPEMEHHBbIMU. PelieHue cucreM ypaBHEHUU
CrocoOOM TOACTaHOBKHU. [IpuMephl pemieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKUNHA



Koopannara Touku Ha npssmoi. HucioBble poOMeEKyTKU. PaccTosiHue Mexy
JIBYMSI TOUKaMHU KOOPJUHATHOM MPSMOH.

[IpsimoyrosbHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢ynkiuu. [padux
bynkuuu. CoiicTBa Gynkuuii. Jlunelinas gynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. I'paduueckoe pelieHHe JTUHEHHBIX YpPABHEHUHW U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucnaa v BIYMCICHUA

KBagpartueiii kopeHb u3 uwucna. [loHsitTue 00 uppanMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUS UppAIMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBa/IPATHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOPa30BAHUIO YHUCIOBBIX BHIPAKCHHIM
Y BBIUHUCIICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ uenbIM NoKaszaTesneM u e€ cBorictBa. CTaHIapTHas 3alUCh YHUCIIA.

AnreOpandeckre BhIpaKeHUSIAJIredpandeckue BbIPaKeHHUs

KBagpaTHpiii  TpEXwieH, pa3JIOKEHHE  KBAaIpaTHOIO TPEXWIEHAa Ha
MHOHUTEJH.

AnreOpandeckas ApoOb. (OCHOBHOE CBOMCTBO airedpanveckoil apoowu.
CnoxeHue, BBIYUTAHUE, YMHOXEHHUE, JeJeHue aiaredbpandeckux JapooOeit.
PanronanbHbIe BRIpQKEHHS U UX MPeoOpa3oBaHUE.

VYpaBHEHUS 1 HEPABEHCTBAY pABHEHHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHeHUN, CBOAAIINXCS K JUHEMHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-paIMOHAIbHBIE YPABHEHHUS.

['padrueckas maTEpHIpETAlldS YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JByMs NEpEMEHHbIMH. [IpuMepsl pemeHuss cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh ONpeAeNieHus W MHOMXECTBO 3HAUYCHHM
¢bynkuun. Cnoco6bl 3a1anust PyHKITUH.

I'padpux ¢dynkuun. Urtenune coiicTB ¢yHkuuu no e€ rpaduxy. IIpumeps
rpadukoB GYyHKIHMA, OTPAXKAIOIIUX PEATLHBIE TMPOIECCHI.



OyHKIUKA, ONMUCHIBAOIINAE TPSMYI0 H OOpPaTHYIO MPOTOPIHMOHATHHBIE
3aBHCUMOCTH, HX rpaduku. PyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEILICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BIYMCICHUA

PanvonanbHbie 4Kclia, UppalMoOHANIbHbIE YKCIAa, KOHEYHbIE U OECKOHEUYHbBIE
JeCATUYHBIE ApoOH. MHOXKECTBO IEMCTBUTENbHBIX YUCEN, ACHUCTBUTEIbHBIEC YHCIIA
KaKk OCECKOHEUYHBIC AECATUYHBIE JpoOH. B3anmMHO OJHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJUHATHOMN MIPSIMOU.

CpaBHeHUME JIEWCTBUTENIBHBIX YHCEN, apu@MeTHYeCKue JEHCTBUA C
JEWCTBUTEIBHBIMU YU CIAMHU.

Pasmepsl 0OBEKTOB OKpPYXAloIIer0 MHpA, IUTEIBHOCTH IPOLIECCOB B
OKpPY’KaroIeM MHpE.

[TpubnuxénHoe 3HaYeHHE BEIIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyTiieHHe
yucen. [Ipuknaka u onieHKa pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PerieHne ypaBHEHUN, CBOASIMXCA K IUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIINXCA K KBAJIPATHBIM.
buksanparHoe ypaBHeHue. [IpuMepsl pellieHus ypaBHEHUN TPETbEU U 4ETBEPTOM
CTEIICHEW Pa3JIOKEHUEM HAa MHOKHUTEIN.

Pemenue npoOHO-paliMOHANBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3a1ad
anredpanvyeckKuM METOJIOM.

VYpaBHeHuEe ¢ ABYMs MEpPEeMEHHBIMU U €ro rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU. Penienue cucrem 1ByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHHEHHOe, a JApyroe — BTOpoil cremeHu. ['paduyeckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOW NEpPEMEHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['paduueckass wHTEpHnperanys HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKUNHA

KBagpatnunas ¢ynknusa, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOoIbl, 0Ch CAMMETPHH MTapa0OJIBI.

I'padukn Gpyrximit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , n ux
CBONCTBA.

YucsioBbIE MOCIEI0BATEILHOCTH U IIPOrPecCUm



[IoHsiTHE YMCIOBOM IOCIIENIOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyIioit u popmyIoit n-ro dieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccun. dopmynsl n-ro usieHa
apuU(PMETUUECKON U T€OMETPUUYECKON MTPOTPECCHI1, CYMMBI MIEPBBIX # YJIEHOB.

N300paxkeHre 4WIEHOB apU(PMETHUYECKON M TeOMETPUYECKOW MpOrpeccHii
TOYKaMH Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIUMAJIBHBIM POCT.
Ci1oHBIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMMbl y4eOHOTO Kypca
«Anredpay» XapakTepU3yIOTC:

1) naTpuoTHYeCKoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOMU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTUXKEHUSIM  POCCHMCKUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTHYEeCKOW IIKOJIbI, K HCIIOJIb30BAHUIO ITHUX
JIOCTUKEHUN B IPYTUX HAyKax M MPUKIATHBIX cepax;

2) rpa:xIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3alliy €ro
npaB, TMPEJICTABICHUEM O MAaTeMaTHYECKHMX OCHOBaX (PyHKIIMOHHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, TPOILEAYP TPa)KJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOIIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJTbHO-3THUYECKUX TTPUHIIUIIOB B JICATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKON Ha aKTUBHOE YyYacTU€ B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4YeCKOW HaIpaBICHHOCTH, OCO3HAHMEM BAaXXHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEU KU3HU ISl YCIEIIHOW MpodecCHOHAIBHOM
JIEATEIbBHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUTyTBHONU TPACKTOPHH 00Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTHIO K SMOLUMOHAILBHOMY UM  3CTETUYECKOMY  BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pPacCyXICHUM, YMEHUIO BUICTH
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHUS:

OpUCHTaIlMe B JICATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOILI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak cQepbl YeI0BEUYECKOM
JIEeATEeIIbHOCTH, ATANoOB €€ Pa3BUTHS W 3HAYUMOCTH JJIA Pa3BUTUS ITUBUIIM3AINU,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKU M MAaTEMAaTHYECKOM KYJbTYpPOHl KaK CpeJICTBOM
MO3HAHUSI MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIbCKOMN
JIEATENIbHOCTH;



6) ¢usuyeckoe BocnuTanue, (GopMHupoBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTAaHCUPOBAHHBIH PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpPUEHTAlMEN HA MIPUMEHEHUE MATEMATUUYECKUX 3HAHWM JJIs PEIICHUS 3aja4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeW cpenpbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIECACTBUM JJISI OKPYXKAIOUIEH Cpelbl, OCO3ZHAHHUEM
rJ100aJILHOTO XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelieHus;

8) apanTanusa K M3MEHSIIIUMCS YCJOBHSM COUMAJIBHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMN U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHUs] U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEeACTBYSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDI

ITo3naBaTe/IbHBIE YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHﬂ

ba3zoBble 1ornueckue aAecTBuU:

e BBIABJIATH M XapaKTEPU30BaTh CYIIESCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
O0BEKTOB, TOHSATHUN, OTHOIIEHWHA MEXKIY TMOHATHIMH, (OPMYIHUPOBATH
OTIpENICICHHs] ~ TOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(ukanuu, OCHOBaHUA Jig OOOOIICHHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCHPHHHMATh, (OPMYJIHPOBATH H  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHeE,
YCJIOBHBIE;



BBISIBISITD ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpeYMsl B (akTax, JAaHHBIX, HAONIOAECHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpUM A BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30upaTh 0Ka3aTelbCcTBa MAaTEMATUYECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHbBIE JI0Ka3aTelIbCTBA
MaTeMaTHYecKux (aKToB, BBICTpaMBAaTh AapryMEHTALMIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pemnieHus yuyeOHOM 3agaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUIEHUs, BbIOMpaTh HauOoJiee NOAXONAIMNA C Y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBareabcKye 1eMCTBUSA:

MCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOIIUME MPOTHUBOPEUYUE, NpPOoOIeEMy,
CaMOCTOATENIFHO YCTaHABIMBAaTh HCKOMOE U JaHHOEe, (OPMHPOBATH
TUIO0TE3Y, aprYMEHTUPOBATh CBOIO TIO3UIMIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYECKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, MCCIIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H3OBITOYHOCTH WHGOPMAIMH, JaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOMpPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS WHOOPMAIMM W WIUTIOCTPUPOBATH
pelraemMbie 3aJayd CXeMaMu, AuarpaMMmMaMu, HHOW Tpadukoil U wux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPUTEPHUSM, MPEIITOKCHHBIM
YUHUTENIEM WU CPOPMYITHPOBAHHBIM CAaMOCTOSATEIBHO.

KoMmyHukaTHBHbBIE YHMBepPCcaJIbHbIE YueOHbIe 1elCTBUA:



BOCIPUHUMATh U  (OPMYJIMPOBATh CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMU M LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOil TEMBI,
po0JIeMbl, pelraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA ITOUCK
pELICHMs, COIMOCTaBIATh CBOM CYXIEHUS C CYXXIEHUSMU JPYruX
YYACTHHKOB AHayiora, OOHapy»uBaTh pa3jInyue U CXOJCTBO NMO3ULMUM, B
KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yJNbTaThl  pelIeHHs  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 33]1a4 MPE3EHTAIMU U OCOOCHHOCTEN ayIUTOPHH;
NIOHMMAaTh W HUCIOJb30BaTh  MpPEUMYyIIECTBA  KOMAHIHOW  H
UHAMBUIYAJIbHONM pabOThl MpU pPELIEHUH YUYEOHBIX MaTeMaTH4YECKHX
3ajady;

MPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOH paboThl, pachpeneniarb BHIbI paboOT, JAOroBapuBaThCH,
o0Cy’KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbeIX (opmax padoTel (00CykJaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JPYTHE), BBINOJHATH CBOK YaCTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIe YyHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTABJIATH IUIAH, AJITOPUTM pEeLIeHus 3aJauu (WM €ro
4acTh), BBIOMpaATh CIOCOO pEeHIeHUsl ¢ YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJICKT:

BIAJIETh CIOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJSA IIpouecca H
pe3yJbTara peleHnss MaTEMaTHIECKOM 3a1auu;

IIPEABUETh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIPU PELICHUU
3a1a4d, BHOCHTb KOPPEKTHMBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTENH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH IOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbHI

K koHmy oOyuenuss B 7 Kkjacce OOyYarOIIMKCA MOJYYUT CIEIYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciia 1 BHIYMCTICHUS

BbimonHsaTh, coderas yCTHble M NUCbMEHHbIE NPUEMBI, apumeTHyecKue
JEUCTBUA C PallUOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWs YHUCIIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIE
CocOObI U MPUEMBI BBIUYUCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECTHUHBIE TPOOH.

[TepexonuTe OT OgHOW (HOPMBI 3alMCH YHUCEN K APYroil (mpeoOpa3oBbIBATh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IECATUYIHYIO TPOOD).

CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHACIIA.

OKpyrasaTh YucIIa.

BBINONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BBIYMCICHUN, OLIEHKY 3HAYEHHI
YUCIJIOBBIX BBIPAXXECHHUI. BBIMONMHATE NEUCTBUS CO CTENEHSMU C HAaTypalbHBIMH
MIOKa3aTeJIIMH.

[IpumeHATs  NPU3HAKKM  JEIUMOCTH,  pa3JIOKCHHME HA  MHOXUTEIH
HATypaJbHBIX YHUCEIL.

PemaTe NpakTUKO-OPUEHTHPOBAHHBIE 3a/Jaud, CBA3AHHBIE C OTHOIIEHHEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3ynbTaThl pelICHUs 3a7a4 C y4€TOM OIPAHMYEHHMN, CBA3AHHBIX CO CBOWCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyecKue BhIPpaKeHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMUHOJIOTMIO M CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIo MaTepuaa.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHUM NPHU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Bomonusate  nmpeoOpa3oBaHMsl  LIEJIOTO  BBIPAXXEHUS B MHOTOWIEH
IPUBEIEHNEM TOJOOHBIX CJIaraeéMblIX, PACKPBITUEM CKOOOK.

BBINONIHAT yMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEeH M MHOrodjieHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyYMMBI M KBaJlpaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C TMOMOUIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXUTENs, TPYNIHUPOBKU  CIaraéMsix,
npuMeHeHus1 (POPMyYJT COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsATh nMpeoOpa3oBaHKsI MHOTOWICHOB U1l PEIICHHS PA3JIMYHBIX 3a7a4
U3 MAaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTENEHEH C HATypPaJbHBIMHU IIOKA3aTEISIMM  JUIS
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUs U HEPABEHCTBA

Pematy NMHEHBIE YpaBHEHUS C OJHON NEPEMEHHOMW, MPUMEHSS IpaBUiIa
nepexoa OT UCXOJHOTIO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUSI.

[IpumensTs rpaduyecKre METObI TIPHU PEIICHUN JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YHUCEN, SBIAIOMIUXCA PEIIEHUEM JIMHEHMHOIro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YSICh TI'papUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctemsl IByX JIMHEHHBIX YPABHEHUN C ABYMs MEPEMEHHBIMU, B TOM
qucIiie rpaguIecKu.

CocraBnsaTh W pemaTh JHUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUN TIO YCJOBHUIO 3a/lauyd, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l TIOJyYeHHbIN Pe3yJIbTar.

DOyHKUNHA

N300pakaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbl, 3aAMKCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJAHHATaM,
cTpouTh rpaduku mTuHeHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIUU y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHue GyHKIMM 110 3HAUYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeAcTaBlICHUs W aHanu3a UHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIUIO U3 TPAPHUKOB peaIbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOOydYarOHIMICS TOJNYYHUT CIEIYIOIINE
MpPEeIMETHbIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTIEHUSA

Hcnonp30BaTh HayajdbHbIE MPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX
quCell JUIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300paXkaTh JEeHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[IpumensaTy mOHSATHE apUMETHUYECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, WCIIOJB3YS TMPHU HEOOXOAMMOCTH KAJIBbKYJSATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEpP)KAIIUX KBAJpPaTHBIE KOPHH, HCIOJb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3anmucu OOJIBIIUX W MaJIbIX YHMCET C MOMOUIBIO AECATUYHBIX
npo0eii u crenieHeit uucia 10.

AnredpanvecKue BbIPpaKeHUA

[IpuMeHATh TMOHATHE CTENEHW C LEeJbIM IO0KAa3aTeleM, BBIIOJHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALINX CTENEHH C LEJIbIM MOKa3aTeeM.

BBITIONIHATH TOXKJECTBEHHBIE MPEoOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYIECHAMU U aJIreOpanyecKUMH IPOOSIMH.

PackiiaipiBaTh KBaJipaTHBIN TPEXUJIEH HA MHOKUTEIH.

[TpumensTh mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHbBIX 33]1a4 U3
MaTEeMaTUKH, CMEKHBIX MPEMETOB, U3 PEATTbLHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pematp nuHENHbIE, KBaJpaTHbIE YpPaBHEHUS M palMOHAIbHBIE ypaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMSI IEPEMEHHBIMU.

[IpoBouTh mpocTeine uccaeoBaHusl YpaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUUeCcKUX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHUUN pELIEHUs, €CJIM HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cloBecHON (GOPMYIMPOBKH 3a7adu K €€ anredpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJI€HUS YpPAaBHEHUS WJIM CHCTEMbl YypaBHEHHH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJja4M MOJTYYEHHBIN pe3yJbTarT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [Jii CPAaBHEHUS, OLICHKH,
peliarh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecky0 WUTIOCTPALMIO MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[loHumaTh ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEAENITh 3HaueHHe (YHKIUHM O 3HAYEHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpaduku dIeMeHTapHBIX GYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, onuCcBIBaTh CBOICTBA YHCIOBOI
bynkmn 1o e€ rpaduky.

K xoHuy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOIMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHUBATh U YIIOPSIIOYMBATH PALIMOHATIbHBIE U UPPAIIMOHAJIbHBIE YHCTIA.

BoInonHATh  apuMeTHUYeCKUe JEWCTBHS C pPAlMOHAIBHBIMU YHUCJIaMH,
codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIYMCICHUS C
UPpalMOHATBLHBIMU YHCTIAMHU.



HaxoauTh 3HadeHWs CTENEHEW C MEIbIMH II0OKa3aTeisiIMU M KOPHEW,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriarh JE€UCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHEHHBIE W KBaJpaTHBIE YPABHCHWS, YPABHEHUS, CBOISIIMECH K
HUM, pOCTEeNIIe TPOOHO-pallMOHATBHbBIE YPaBHEHUS.

Pemate cuctembl ABYX JMHEHMHBIX YPABHEHUW C JBYMS NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISIETCS JIUHEHUHBIM.

Pemiath TeKkCTOBbIE 3ajayM  alreOpPaMvdecKUM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE ¢ IPUMEHEHHEM TpauiecKuX IpeAcTaBieHu (yCTaHABINBATh, HMEET
JIA YPaBHEHUE WIIM CUCTEMA YPABHEHUW PEIIEHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHElHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIIEHUE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alMCHIBATh PEHICHUE C MOMONIBIO
CUMBOJIOB.

Pemiatp  cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMMCHIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMU H3y4eHHBIX BUJOB. [loka3piBaTh CXEMAaTHYECKU

pacmnoyioKeHHe Ha KOOPJIMHATHOM MIIOCKOCTH TpadukoB QPyHKIUHN Buaa: y = kx, y
=kx+b y=kix y=ax2 +bx+c¢ y=x3 y=13x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrpouTh U M300paXkaTh CXEMAaTUYECKU IpadUKU KBaApATUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMHI MO UX rpadukam.

Pacnio3naBaTh KBajpaTUyHyr0 (QyHKIHIO 1O (HOpMYyJE, IPUBOIUTH PUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOMN KU3HH, (PU3UKHU, TEOMETPHUHU.

Yuci1oBbIe MOCTEI0BATEIBLHOCTH W IPOrPecCUum

Pacno3naBaTh apuMeTHUECKyl0 M TE€OMETPUYECKYIO MPOTPECcCUU MpH
Pa3HbBIX Crlocobax 3agaHusl.

BbINONMHATE  BBIUMCIACHHS C  HUCHOJIb30BaHHMEM (OpPMYNIT n-ro  wieHa
apru(MeTn4ecKoi u reoMeTPUYECKON Mporpeccuii, CyMMBbI IEPBBIX N YIECHOB.

N300paxkath wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIUHATHOM
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIa4d M3 PeaJbHOM KU3HM (C MCIOJIB30BAHUEM KaIbKYJISATOPa, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HanmenoBanue KounuecTBo yacos
Ne DJIeKTpOHHbIe (LM(ppPOBbIE)
pa3aesioB U TeM KonTpoabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PECYPChI
NMporpamMmal padoThbI padoThI
Yucna n
! BBIUHCIICHHS. 1 | bubmuorexa [JOK
PanmonanbsHbie https://m.edsoo.ru/7f415b90
qucia
) Anrebpanueckue 45 5 bubmuoreka [IOK
BBIPAKECHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus 1 )1 1 bu6muoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunatsl u 17 1 but6mmoreka [{IOK
rpaduku. OyHKIIH https://m.edsoo0.ru/7f415b90
5 [ToBTOpEeHue u 2 bubmmoreka [IOK
000011IEH1E https:/m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I1O 102 5
[TPOT'PAMME




8 KUIACC

Ne HaumeHoBaHue pa3/iejioB U TeM KosnuecTBo yacos dyekTpoHHbIe (LM pPOBbLIE)
n/m | MpOrpamMMel Bcero KonTpoibHble IpakTuyeckue o0pa3oBaTe/bHbIE PeCypPChl
padoTsbl padoTsbl
| AnrebpanuecKue BHIPAKECHHUS. 15 1 bubmumoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. KBagparusie 15 bubnuotexa [JOK
KOpHU https://m.edsoo.ru/7f417af8
3 Uucina n Beruncienus. CTeneHs ¢ 7 bubnmoreka [JOK
LIeJIBIM ITOKa3aTeneM https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXKEeHHUs. 5 1 bubmuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
5 YpaBHEHHUS U HEPABEHCTBA. 15 1 bubnmnorexa [JOK
KBagparubie ypaBHeHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
. VYpaBHEHUs U HEPABEHCTBA. 12 | bubnmoreka [JOK
HepaBencrtBa https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
) .
8 YHKIHH. OCHOBHBIE NIOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? Dymxumm. Hucsosbie pyriimn ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 [osroperne i 06obmenne 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME




IHOYPOYHOE IVTAHUPOBAHUME

7 KIIACC
Ne KoumnuecTBo yacos JIeKTPOHHbIE
n/ Tema ypoka Hara undposbie
I Beero Kontposabubie | IlpakTuuyeckue u3ywennsi | o00pazoBATENHHBIE
padoThbI padoThI pecypest
[TonsiTHE panoHaNBHOTO YKCIA 1
2 Hucnosble BEIPAKEHUS 1
3 Perienne OCHOBHBIX 3a/1a4 Ha IpOOH, |
MPOLICHTHI U3 PEaIbHON MPAKTUKU
bu6nmmoreka [JOK
4 ByKkBeHHBIE BBIpaKEHUS 1 https://m.edsoo.ru/7f41f
eec
5 [lepemennsle. [lonycTMble 3HAUEHUS )
MIEPEMEHHBIX
6 CpaBHeHue, ynopsjounBaHue |
palMOHANIBHBIX YHCEI
7 Bxoanas koHTpoabHas paboTa 1 1
2 [lepemecTuTenbHOE U COYETATEIHHOE |
CBOICTBA CIIOKEHUS M YMHOKEHUS
9 [lepemecTuTenbHOE U COYETATEIBHOE |
CBOICTBA CII0KEHUS M YMHOKEHUS
10 PacnpenenurennbHOE CBOMCTBO 1
11 ToxxnectBa 1
12 ToxnecTBeHHBIE TPe0Opa30OBaHMUS |
BBIPAKECHHI
13 VYpaBHeHue, npaBuia 1




npeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCHIIBHOCTH YPaBHEHUH

JIuHeitHOE ypaBHEHUE C OJJTHOU

14 IIEPEMEHHOM, pEIIEHUE JIMHENHBIX
YpaBHEHUU
. . bubnmnoreka [JOK
Pemenvie TuHEHHBIX YpaBHEHHI C
15 . N https://m.edsoo.ru/7f421
OJTHOM ITepeMEHHOMN
1de
N but6mmoreka [{OK
CocTtaBieHre ypaBHEHUH 10 yCIOBUIO
16 https://m.edsoo.ru/7f421
3a/a4u 382
bubmuorexa [JOK
Pemrenne 3amau ¢ nomMomero
17 S https://m.edsoo.ru/7f421
yp S4e
18 Pemienrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKH
19 DopmyJsl
20 VYpok-nipakTukyMm 1o teme @opMyiib
)1 Ypok cuctemaTH3auu 1 00001IeHus
3HAHUU
” KontponbHas paboTa mo teme
"PannoHanpHEIe ynciia"
bubmuoreka [JOK
23 UucnoBble TPOMEKYTKH https://m.edsoo.ru/7f41d
ff2
bu6nuoreka [JOK
24 [onsarue GpyHKIUN https://m.edsoo.ru/7f41e
106
25 Borunicnenue 3HaueHui QyHKIUH 110




dhopmyre

26 I'padux GpyHkImn
7 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN
bu6nmmoreka [IOK
[Ipsimas mpoNOPIMOHATBHOCTE U €€
28 o https://m.edsoo.ru/7f427
rpaduk 282
bubmuoreka [JOK
29 Jlunetinas QyHKIUsA https://m.edsoo.ru/7f427
412
N bubnmoreka [JOK
[Toctpoenue rpaduka TUHEHHOM
30 https://m.edsoo.ru/7f426
byHKIIUN
dle
31 I'padux pynkumm y =[x|
1 IToctpoenue rpaduka TUHEHHOM
byHKIIUN
Urenue rpadMKoB pealbHBIX bubnuoteka [JOK
33 3aBUCHUMOCTEN. Ypok 0000111eHNs 1 https://m.edsoo.ru/7f41e
CHCTEMATU3ALIMH 3HAHUHI a24
but6mmoreka [{OK
KonTponbnas pabota mo Teme
34 " " https://m.edsoo.ru/7f41f
Koopaunats! u rpaduku. OyHKIINN 50a
bubmuorexa [JOK
OrmpenenieHne CTENeHu ¢
35 https://m.edsoo.ru/7f421
HATypaJbHBIM TIOKa3aTelIeM
8be
N but6mmoreka [{OK
CBolicTBa CTETIEHU C HATYPaJIbHBIM
36 https://m.edsoo.ru/7f421
MOKa3aTeieM
382
37 YMuoxenue creneneit. Ceoictea bubnmoreka [JOK




CTEIIEHU C HaTypaJIbHbIM

https://m.edsoo.ru/7f421

MoKa3areyieM Sde
Henenue creneneil. CBoicTBa bubnmnoreka [JOK
38 CTEINEHHU C HATypPaJIbHBIM 1 https://m.edsoo.ru/7f421
MOKa3aTelaeM 8be
39 Bo3BeneHune B cTeneHb IPOU3BEACHUS 1
40 Bo3Benenue B cTeneHn CTEIIEHU 1
A1 CBolicTBa CTENEHU C HATYPaJIbHBIM |
MoKa3aTeaeM
42 OnHoOUJIEH U €Tr0 CTaHAapTHBIN BUJT 1
43 YMHOXEeHUE OJTHOUIICHOB 1
44 Bo3Benenune oquousieHa B CTEIIEHD 1
45 Oynkun y =x2 u ee rpaduk 1
46 Oynkius y=x3 u ee rpaduk 1
47 Ypok-npakTuKym 1
43 Ypox (3606H16HI/I${ Y CHCTEeMaTH3aIluu |
3HAHUI
49 KonTponbHas padbota 1
bubnunoreka [JOK
50 MHOro4JIeH U €ro CTaHAAPTHBIA BU 1 https://m.edsoo.ru/7f422
716e
but6mmoreka [IOK
51 Clio)eHre MHOTOUYJICHOB 1 https://m.edsoo.ru/7f422
af2
bubmoreka [JOK
52 Crnoyxenue, BBIYUTaAHHE MHOTOWIEHOB 1 https://m.edsoo.ru/7f422

cc8




YMHOXEHHE OJJHOYJICHA Ha

but6mmoreka [{OK

53 https://m.edsoo.ru/7f422
MHOT'OUJICH
fca
bubmuorexa [JOK
54 Mpmuorouiennl. Pentenue 3amau https://m.edsoo.ru/7f422
930
but6mmoreka [{JOK
Pa3noxeHre MHOTOUJICHOB Ha
55 https://m.edsoo.ru/7f423
MHOKUTEIH
312
Paznoskenrne MHOTOWICHOB Ha bubmmorexa [JOK
56 MHOXKHTEH. BeiHeceHue o01ero https://m.edsoo.ru/7f423
MHOKUTEIIS 3a CKOOKH 9de
57 YMHOKEeHHE MHOTOUYJICHA Ha
MHOTOYJIEH
bu6nmmoreka [IOK
YMHOKeHHE MHOTOUJIeHA Ha
58 https://m.edsoo.ru/7f423
MHOTOYJIEH
182
p bubmnorexa [JOK
a3JI0’KEHUE MHOTOWICHA Ha
59 https://m.edsoo.ru/7f41f
MHOXHUTENH CIIOCOOOM T'PYIIITUPOBKH ofa
bu6nmoreka [JOK
60 Ypok-npakTukyM MHOTOWIEHBI https://m.edsoo.ru/7f41f
d70
61 Ypok 0000IIIeHUS U CHCTeMAaTHU3AIHN
3HAHUU
62 Konrponbnas padora Ne5
DopmyJIbl COKPAILIEHHOTO bubmuoteka [JOK
63 yMHOxeHus1 KBazipaT cymMMbl 1 https://m.edsoo.ru/7f424
Pa3HOCTH JIBYX BBIPKEHHI 32a




DopMyJIbl COKPAILIEHHOTO bubmumoreka [IOK
64 yMHOkeHUs1. KyO cyMMBI 1 pa3HOCTH https://m.edsoo.ru/7f424
JIBYX BBIPaKCHHI 64a
.. bubnuoreka [JOK
DopmyJIbl COKPAILIEHHOTO
65 https://m.edsoo.ru/7f424
yMHOkeHust KBagpar cymMmsl . 12
N bubmorexa [JOK
@opMyIIbl COKpALIEHHOTO
66 https://m.edsoo.ru/7f424
yMHOeHMs. KBanpar pasHocTH. D
DopMyJIbl COKPAILIEHHOTO bu6muoreka [IOK
67 YMHOKEHHUSI Y MHOKEHHUE PA3HOCTH https://m.edsoo.ru/7f425
JBYX BBIPQKEHUH HA UX CYMMY. 1d0
p bubnuorexa [JOK
a3JI0’KE€HUE Pa3HOCTH KBaApaTOB Ha
68 https://m.edsoo.ru/7f423
MHOXHUTEITHN
Ife
69 [Ipumenenue hopmMys COKpaIIEHHOTO
YMHOXEHHS
70 [Ipumenenue popmy COKpaIeHHOTO
YMHOXKCHUS
71 PasnoxeHne Ha MHOXKUTEIINA CyMMBI
KyOOB
bubnuoreka [JOK
Pa3noxeHrne Ha MHOXHUTENIN Pa3HOCTH
72 5 https://m.edsoo.ru/7f420
KyOOB 482
but6mmoreka [{OK
[IpeoOpaszoBanue 11E7T0T0 BBIPAKEHHS
73 https://m.edsoo.ru/7f41f
B MHOTOYJIEH
078
74 [IpencraBnenue anredOpanyecKux

BBIpa)I(eHI/IfI B BUAC MHOI'OYJICHOB




HpI/IMeHCHI/Ie Pa3IMIHbIX crmoco0oB

but6mmoreka [{OK

75 https://m.edsoo.ru/7f420
JUIS Pa3JI0KEeHHs] HA MHOKUTEIH 6o
Ypok-nipaktukyM "DopMyibl bubnnorexa LIOK
76 POIIP Y PMY " https://m.edsoo.ru/7f420
COKpPAIICHHOTO YMHOXEHUS
806
but6mmoreka [{JOK
Ypok 00600111eH s U CHCTeMAaTU3aluu
77 . https://m.edsoo.ru/7f420
3HAHUU
9a0
78 Konrtponsnas padora Ne6
. bubmmorexa [JOK
JluneitHoe ypaBHEHHE C IBYyMS
79 https://m.edsoo.ru/7f427
MIEPEMEHHBIMH U €T0 rpaduk 1
I'paduk nuHEHHOTO YpaBHEHHS C bubmmorexa [IOK
80 https://m.edsoo.ru/7f427
JBYMsI IEpEMEHHBIMU
e8a
[Toctpoenune rpaduka TUHEHHOTO bubmmorexa LIOK
81 https://m.edsoo.ru/7f41d
YpaBHEHUS C ABYMS IEPEMEHHBIMHU 76
. . bubnuorexa [JOK
Cucrema IByX TUHEHHBIX YpaBHEHHA
82 https://m.edsoo.ru/7f428
C IByMsl IEPEMEHHBIMH
36c
bubmoreka [JOK
I'padmyeckoe penieHne cucTem
83 N . https://m.edsoo.ru/7f420
JUHEHHBIX YPaBHCHHHA
ebe
24 CucreMa IByX JTUHEUHBIX YPABHEHHI
C IByMs1 IEPEMEHHBIMH
85 AJNTOPUTM PEIICHUS CUCTEM JIBYX bubnmoreka [JOK
JIMHEWHBIX YPaBHEHUH C ABYyMS https://m.edsoo.ru/7f428




MIEpEeMEHHBIMH CII0CO00M

4de
MOJICTAHOBKH
. bubmuoreka [JOK
Pemenue cucrtem ypaBHEHUN ¢ ABYyMS
86 https://m.edsoo.ru/7f428
MepEMEHHBIMU CITIOCOOOM CIIOKEHUS 652
bubmuoreka [JOK
87 Pewenne cucreM ypaBHeHUN https://m.edsoo.ru/7f428
7d6
28 Pewrenne cucreM ypaBHeHuUl . Ypok-
MIPAKTUKYM.
29 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
ypaBHEHUH
bubmorexa [JOK
Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
90 . https://m.edsoo.ru/7f41e
YPaBHEHUH. Y POK-IIPAKTUKYM 228
bu6mmoreka [IOK
Ypok 00001IeHHs 1 CHCTeMaTH3alluN
91 . https://m.edsoo.ru/7f41e
3HaHUI
16e
bubnuoreka [IOK
KonrponsHas pabora o Teme
92 " . " https://m.edsoo.ru/7f421
JInnelinble ypaBHEHMs
044
. but6mmoreka [IOK
JIuHeliHbIe HEpaBEHCTBA C IBYMS
93 https://m.edsoo.ru/7f41e
epeMeHHBIMHU
42a
. bubmorexa [JOK
CuHcTeMbl TUHEHHBIX HEPABCHCTB C
94 https://m.edsoo.ru/7f41e
JBYMSI TIEpEMEHHBIMA
dso
95 IToBTOpenue "JInHeitHOE ypaBHEHHE C

OJIHOM mepeMEeHHOM1"




[ToBTOopenue "Pemmenue 3anay ¢

but6mmoreka [{OK

96 . 1 https://m.edsoo.ru/7f41f
MIOMOILBIO ypaBHEHUH Ife
IToBTOpEHNE OCHOBHBIX MOHATUHN U
METOI0B, 0000IIIEHHE bubnmorexa LIOK

97 . . 1 https://m.edso0.ru/7f429
3HaHuil/Bcepoccuiickas mpoBepoyHas 6o
paborta o
IToBTOpPEHNE OCHOBHBIX MOHATHUH U bu6muoreka [IOK

98 METOIOB Kypca 7 Kiacca, 00001ieHne 1 https://m.edsoo.ru/7f429
3HAHUH 132
[ToBTOpPEHNE OCHOBHBIX MOHATHH H bubnmoreka [JOK

99 METOJIOB Kypca 7 Kjacca, 00001eHne 1 https://m.edsoo.ru/7f42a
3HaHUI 0e0
[ToBTOpEHNE OCHOBHBIX MOHATUH U bu6mmoreka [IOK

100 METOIOB Kypca 7 Kjacca, 00o01ieHne 1 https://m.edsoo.ru/7f42a
3HAHUN 27a

101 Hrorosast KoHTpOJIbHAS paboTa 1
IloBTOpEHNE OCHOBHBIX MOHATUH U bu6nuoreka IIOK

102 | wmeronoB Kypca 7 Kiacca, 00001eHe 1 https://m.edsoo.ru/7f42a
3HAHUU 900

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KUIACC

N KosnyecTBO 4acoB DJIeKTPOHHbIE
[
Hara uudposbie
n/ Tema ypoka KonTtposbnbie IIpakTuyeckue
Bcero HU3yYeHusi o0pa3oBaTejbHbIe
n padoTsbl padoTsbI
pecypcsbl
bu6mmoreka [JOK
1 KBanpaTHblii KOpeHb U3 yucia 1 https://m.edsoo.ru/7f42d4
52
bubmuorexa [JOK
[TonsiTre 06 MppaMOHATEHOM
2 1 https://m.edsoo.ru/7f42ea
quclie
aa
3 JecsaTuunble pUOTUKESHUS |
UPPaLMOHATBHBIX YHCET
4 JlecsaTnunbie MpUOIKEHUS !
UPpaLMOHATIBHBIX YHCET
5 JlelicTBUTENBbHBIC YHCTIA 1
6 CpaBHeHME J1eHCTBUTENIbHBIX |
qucen
7 CpaBHEHME IEHCTBUTENIbHBIX |
qucen
2 ApudmeTnueckuil KBaJpaTHbIN |
KOpEHb
9 VYpaBHeHue BUaa X* = a 1
. bubnunoreka [IOK
CBoiicTBa apupMETHYECKIX
10 . 1 https://m.edsoo.ru/7f42d8
KBaJPaTHBIX KOPHEH s
11 CaoiicTBa apuMeTndecKux 1 bubnuoreka [{JOK




KBaJPaTHBIX KOPHEH

https://m.edsoo.ru/7f42d8
62

ITpeoOpa3oBaHue YUCIOBBIX

bu6mmoreka [JOK

12 BBIPAXKECHUM, COLCPIKALUX https://m.edsoo.ru/7f42dd
KBaJIpaTHbIE KOPHU 26
[IpeobpazoBaHme YUCTOBBIX bubnmoreka [JOK
13 BBIPAYKECHUI, COJIEpIKALIUX https://m.edsoo.ru/7f42de
KBaJIpaTHbIE KOPHU d4
[IpeoOpa3oBanne YUCIOBBIX Bbubmuoreka [IOK
14 BBIPAYKEHHI, COJIEPIKALIUX https://m.edsoo.ru/7f42¢e0
KBa/IpaTHBIC KOPHH be
[TpeoOpa3oBaHue YNUCIOBBIX bubnuoreka [IOK
15 BBIPAXKECHUI, COAEPIKALUX https://m.edsoo.ru/7f42¢2
KBa/IPaTHBIC KOPHH 62
bu6nunoreka [JOK
16 CrerneHb ¢ 1ENbIM MoKa3aTeaeM https://m.edsoo.ru/7f4354
a4
CrangapTHas 3alIMCh YHCIIA.
Pasmeprl 00BEKTOB OKPYIKAFOIIETO
Mupa (IZ)T AIIEMEHTA Hli)}(l YaCTHIL JI0 bubmorexa HOK
17 P P https://m.edsoo.ru/7f4360
KOCMHYECKHX OOBEKTOR), 08
JUTUTEIHLHOCTh IPOIIECCOB B o
OKpYXKaloIeM MUpe
. bu6mmoreka [{JOK
CBoiicTBa CTENEHH C IEeNbIM
18 https://m.edsoo.ru/7f4356
MoKa3aTesieM
48
CBoiicTBa CTETICHH C LIEIBIM bubmorexa [IOK
19 https://m.edsoo.ru/7f4356

IIoKa3aTcjiem

48




CBolicTBa CTENEHH C LIETIBIM

bu6mmoreka [IOK

20 https://m.edsoo.ru/7f4356
MoKa3aTeyneM
48
. bub6nunorexa LIOK
CBolicTBa CTENEHHU C LIEABIM
21 https://m.edsoo.ru/7f4359
MoKa3aTeJieM
9a
N but6mmoreka [JOK
CBoiicTBa CTENEHU C LIEIBIM
22 https://m.edsoo.ru/7f435¢
MOKa3aTeseM
do
23 KBanpaThslil TpéxuneH
24 KBagpatuslii TpéxuneH
but6mmoreka [{JOK
PasnoxeHnue kBaapaTHOTO
25 . https://m.edsoo.ru/7f421d
TpEXUJieHa HA MHOXKHUTEITU 18
bubnunoreka [JOK
Pasnoxenune kBagpaTHOro
26 . https://m.edsoo.ru/7f42fd
TpEXUIeHa HA MHOKHUTEIN 18
KoHnTtponbHas paboTa mo temam bubnmoreka [JOK
27 "KBanparusle kopHU. CTENEHN. https://m.edsoo.ru/7f42ec
KBagpartsslii Tpexunen" 80
bu6mmoreka [IOK
28 AnreGpanueckas qpoob https://m.edsoo.ru/7f4303
82
JlomycTumble 3HaYSHHUS
29 MEPEMEHHBIX, BXOSIINX B
anreOpandyecKre BEIPaKEHUS
JlommycTiumble 3HaYSHUS
30 MePEMEHHBIX, BXOJIAIINX B

aﬂre6pa1/1qec1<I/Ie BBIPpAXKCHUA




OCHOBHOE CBOICTBO

bu6mmoreka [IOK

31 . https://m.edsoo.ru/7f4308
anrebpandeckon Apodu o6
bub6nunorexa LIOK
32 Coxkparmienue apooeit https://m.edsoo.ru/7f430a
8a
but6mmoreka [JOK
33 Coxpatenue apobeit https://m.edsoo.ru/7f430f
44
bubmuorexa [JOK
34 Coxkparmienue apooeit https://m.edsoo.ru/7f430f
44
CnoxeHue, BBIUUTaHUE, bubmuorexa [JOK
35 YMHOKE€HHE U JCJICHUE https://m.edsoo.ru/7f4312
anredbpanveckux Apodei 8c
CroxeHne, BRIYATaHUEC, bubmuorexa [JOK
36 YMHOXEHHUE U JICIICHUE https://m.edsoo.ru/7f4315
anreOpandeckux Ipooeit c0
CnoxxeHue, BBIYUTAHUE, bu6mmoreka [IOK
37 YMHOKEHHE U JCJICHUE https://m.edsoo.ru/7f4318
anreOpandecKkux Ipoodei c2
CrnoxeHue, BEIUUTaHUE, bubnuoreka [JOK
38 YMHOXCHHE U JICJICHUE https://m.edsoo.ru/7f431a
anredpanyeckux Apooeii 20
[Ipeobpa3oBaHue BbIpaxKeHHH, bubmuoreka [{IOK
39 coJiepKalux ajreopandeckue https://m.edsoo.ru/7f4325
Ipobu 9¢
40 [IpeobOpazoBaHue BBIpAKEHUH, bubmuorexa [JOK

coJIepKaInX aareOpandecKue

https://m.edsoo.ru/7f4327




Ipobu

36

[TpeoOpazoBaHue BEIPAKECHHH,

bubmorexa [JOK

41 coJieprKalluX anredpanyeckue https://m.edsoo.ru/7f4327
Ipoou 36
bubnmnoreka [JOK
Konrponsnas padora o Teme
42 " " https://m.edsoo.ru/7f431d
Anrebpanyeckas ApoOb 16
but6mmoreka [{OK
43 KBanpaTtHoe ypaBHEHUE https://m.edsoo.ru/7f42ee
la
bubnunoreka [JOK
44 HenonHoe kBaspaTHOE ypaBHEHHE https://m.edsoo.ru/7f42ee
la
but6mmoreka [IOK
45 Henonnoe kBagparHoe ypaBHEHUE https://m.edsoo.ru/7f42ee
la
dopMyJiia KOpHEH KBaJpaTHOTO buGmmorexa LIOK
46 pMY P P https://m.edsoo.ru/7f42f1
ypaBHEHUS
58
dopMyJia KOpHEHW KBaJpaTHOTO bubmmorexa TIOK
47 pMYy P P https://m.edsoo.ru/7{42£3f
YpaBHEHHUS 6
dopMyJiia KOpHEH KBaJIpaTHOTO bugmrorexa LIOK
48 pMY P P https://m.edsoo.ru/7f42£5
ypaBHEHHUS
a4
bubmuorexa [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef
0
50 Teopema Bueta bu6mmoreka [JOK




https://m.edsoo.ru/7f4300
76

Pemenue ypaBHeHUH, CBOAAIUXCS

bubmorexa [JOK

51 https://m.edsoo.ru/7f43¢c5
K KBa/IpaTHBIM
42
Pentenue ypaBHEHUI, CBOISIIINXCS Bubmorexa IJOK
52 P ’ https://m.edsoo.ru/7f43c3
K KBaJIpaTHBIM
do
. bubnunoreka [IOK
[Tpocreiimme apoOHO-
53 https://m.edsoo.ru/7f4328
palMoHaIbHbIC YPAaBHEHUS o6
. bu6mmoreka [JOK
[Ipocreitmme apoOHO-
54 https://m.edsoo.ru/7f432b
palroHaIbHbIC YpaBHEHUS bo
bubnmnoreka [JOK
Pemenne TeKCTOBBIX 3a4a4 C
55 . https://m.edsoo.ru/7f42£7
MTOMOIIIbIO KBaIPATHBIX YpaBHEHUN 50
but6mmoreka [{OK
Pemrenune TeKCTOBBIX 3a7a4 C
56 . https://m.edsoo.ru/7f42{8f
MOMOIIBIO KBAJIPATHBIX YPaBHEHUN 6
bubnunoreka [JOK
KonTponbhas pabota no teme
57 " " https://m.edsoo.ru/7f4301
KBanparssle ypaBHEHUS 0
JIuHeitHoe ypaBHEHUE C IBYMS
53 MepEMEHHBIMH, €T0 TpaduK,
MIPUMEPHI PEIICHHS YPAaBHCHUI B
LIEJIBIX YHCIIaxX
59 JIuneliHoe ypaBHEHME C IByMs

MepEMEHHBIMH, €ro rpaduk,
IIPUMEPBI pellIeHHs] YpaBHEHHH B




OCJIbIX YUCIaxX

60

JInHeitHOE ypaBHEHHE C IBYyMS
NEpEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEeIIeHHs YpaBHEHHUH B
EJBIX YUCIIaxX

61

Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemienue cucteM AByX JTMHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU

63

Pemenue cucrem IByX JIMHEMHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

64

IIpumepsl penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

65

IIpumepsl penieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

66

I'paduueckas MHTEpIIpeTALUS
YPaBHEHUs C ABYMS [IEPEMEHHBIMU
U CUCTEM JIMHEMHBIX YPaBHEHUH C
JIBYyMs1 IIEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6

do

67

I'paduueckas naTEpIpeTAIIHS
YpaBHEHHUS C ABYMS IIEPEMEHHBIMU
Y CHUCTEM JIMHEIHBIX YpPaBHEHUH C
JBYyMsI TIEpEMEHHBIMU

bubmnorexa [JOK
https://m.edsoo.ru/7f43d6

dé

68

Penrenue TeKCTOBBIX 3a/1a4 C
MOMOIIBIO CUCTEM YPaBHEHUI

69

Perenune TeKCTOBBIX 337124 C




ITIOMOIIBIO CUCTEM YPaBHEHUI

Perenne TeKCTOBBIX 3a71a4 C

70 .
MIOMOIIbIO CUCTEM YPaBHEHUN
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBble HEpaBEHCTBA U UX
CBOMCTBa
73 HepaBeHCTBO ¢ 01HOM ITEPEMEHHOM
. . bubnmoreka [JOK
JIvHeiiHbIe HEpaBEHCTBA C OAHOMN
74 N https://m.edsoo.ru/7f42c6
MEPEMEHHOI U UX pelIeHne 9
. N bu6mmoreka [JOK
JIuneiiHble HEpaBEHCTBA C OJHOU
75 N https://m.edsoo.ru/7f42c8
IIEPEMEHHOM U UX pElIeHNE 40
76 JInneliHbIe HEPABEHCTBA C OJTHON
IIEPEMEHHOMN U UX PELICHHE
. bubnunoreka [JOK
Cucrembl TMHEWHBIX HEPABEHCTB C
77 . . https://m.edsoo.ru/7f42cb
OJIHO epeMEHHON U UX pEeLIeHUE 23
N bu6mmoreka [JOK
Cucrembl TMHEWHBIX HEPABEHCTB C
78 . . https://m.edsoo.ru/7f42¢d
OJIHOH NMEPEMEHHON U UX PEIIEHUE e
79 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
N300pakeHue penieHus bubnuoreka [{JOK
80 JIMHEWHOIO HEPaBEHCTBA U UX https://m.edsoo.ru/7f42c9
CHCTEM Ha YUCIIOBOU IIPSAMOM e4
81 N3o0pakenue penieHus bubnuorexa [JOK




JIMHEWHOTO HEPaBEHCTBA U UX
CHUCTEM Ha YUCJIOBOM MPSAMOM

https://m.edsoo.ru/7f42¢c9
e4

KonrponsHas padora mo remMmam

82 "HepaBenctBa. CucreMbl
ypaBHEHHI"
bubnunorexa LIOK
83 [Tonstue pyHkuMN https://m.edsoo.ru/7f433¢
12
but6mmoreka [JOK
OO6nacTh ornpeeneHus u
84 . https://m.edsoo.ru/7f433d
MHOYECTBO 3HaUCHUH (QyHKIIUU g4
&5 CrniocoObI 3aganus (GyHKIHNA
86 I'paduk pynkuun
%7 CaoiicTBa GyHKIIUH, UX
oToOpakeHHe Ha rpaduke
28 UreHne U moCTpoeHUe rpauKoB
byHKIUH
29 [Tpumeps! rpadukoB GyHKLIUH,
OTpaXkaroIIUX peajabHbIE IPOLECCHI
@YHKIMHU, ONUCHIBAIOUIUE TPSIMYIO bubnuorexa [JOK
90 ¥ 00paTHYIO MPONOPLUOHATbHbIE https://m.edsoo.ru/7f434b
3aBUCUMOCTH, UX IpaduKu be
91 ['unepOoma
92 ['unepOoa
bubnmnoreka [JOK
93 I'paduk pynkuuum y = x* https://m.edsoo.ru/7f4343
e2
94 I'paduk pyskmmm y = x> bubnuorexa [JOK




https://m.edsoo.ru/7f4345
72

QOyHKIMU y =X%, y =X, y = VX, y =

bu6mmoreka [JOK

95 |x|; rpaduueckoe perieHne https://m.edsoo.ru/7f434d
YPaBHEHUU U CUCTEM ypPaBHECHUN 38
Hrorosast KOHTpoOIbHAS bubnmoreka [JOK

96 pabota/Bcepoccuiickas https://m.edsoo.ru/7f434e
poBepouHas paboTa b4
[ToBTOpEHNE OCHOBHBIX MOHATUHN H
METOJIOB KypcoB 7 U 8 KJIacCoB, bu6muoreka [IOK

97 0000111eH1e 3HaHUH/ https://m.edsoo.ru/7f4371
Bcepoccuiickas npoepodHast aa
pabora
[ToBTOpEHNE OCHOBHBIX MOHATHUH U bubnuoreka [IOK

98 METOJIOB KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f4373
000011IeHrEe 3HAHUI 6¢
IToBTOpEHNE OCHOBHBIX MOHATHUI U bu6nuorexa IIOK

99 METOJIOB KypcOB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f4375
00o01Ienne 3HaHU| 10
IToBTOpPEHNE OCHOBHBIX IIOHATHH U bu6muoreka [JOK

100 METOJI0B KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f4376
00001IeHNE 3HAHUI b4
[ToBTOpPEHNE OCHOBHBIX MOHATHHA U bubnmoreka [JOK

101 METOJIOB KypcOB 7 U 8 KJIaCCOB, https://m.edsoo.ru/7f436b
0000111eHEe 3HAHNI 88
[ToBTOpEHNE OCHOBHBIX MOHATHUI U bu6muoreka [IOK

102 METOJ0B KypcOB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f4378

000011IeH1E 3HAHUI

58




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




