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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsE€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHuUs: OHA 00ECIEYMBAET U3YyUCHHUE IPYTUX AUCIUIUIMH, KAK €CTECTBEHHO -
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUs 00pa30BaHUs U B TOBCEIHEBHOM kU3HU. PazButue y oOydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOXKICHUH U CYIIHOCTH airedpandeckux
abcTpakiuii, cnocode OTpakeHUs MaTEMaTUYECKON HAayKOM SBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJU MaTEeMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS
¥ KaueCTB MBINUICHUS, HEOOXOMUMBIX JIJISl aJanTalii B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydeHue anreOpbl oOecreynBaeT pa3BUTHE YMEHUS HAOJIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS W BBIBOJIBI,
dbopmynnpoBath yTBepxkaeHUsI. OCBOCHUE Kypca anreOpbl 00eCeYynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaIoImUXCSA: OHHM WCIOJB3YIOT JETyKTUBHBIE U
WHIYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AlNI0, aOCTparupoBaHue M
aHanoruto. OOydeHue  anreOpe  MmpeanoyiaraeT  3HAYUTEIBHBI  00BEM
CaMOCTOSITENTFHOW  JIESATEIBHOCTH OOYYaroIIMXCsl, TOITOMY CaMOCTOSITEEHOE
peleHue 3a7a4 SBISETCS peann3aliei JesTeIbHOCTHOTO IPUHIIMIIA O0yUeHUsI.

B crpykrype mnporpammbl y4deOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEPKaTEIbHO-METOANYECKUE
auHuM: «Yucnaa v BeIUUCICHUNY, « ANTeOpandecKkue BhIPAKECHUs», « YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas #u3 3TUX COAepKaTENbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKCHUHU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
JIPYTUMHU €ro JuHusMUA. B xome wu3yueHus y4eOHOro Kypca OOyYaromIuMCs
MPUXOIUTCS JOTUYECKH PACCYXKIaTh, MCIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIFOYCHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, TPEICTABIEHHBIE BO BCEX OCHOBHBIX pa3zzienax
MaTeMaTH4YECKOro o0pa3oBaHUsl U CIIOCOOCTBYIOIIME OBJIAJACHUIO O0yJarOIIUMUCS
OCHOB  yHHMBEPCAJIBHOTO  MareMaTthueckoro si3pika. CoaepkarenbHONH |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anrebpa» sBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxanne muHUM «UWcna ¥ BBIYUCICHHS» CIY)XKHT OCHOBOW IS
JaJbHENIIIer0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIHUXCS
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS MTOIH30BATHCA AITOPUTMAMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX ISl TOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATUS O YKCIIE HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMM M HUPpPALMOHAIBHBIMU YHKCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHUCHE. 3aBEPIICHHE OCBOEHHUS YHCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHUIo.

Conepxanue JByX aireOpandecKux JUHUN — « AJITeOpandeCcKrue BhIPAXKECHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYHAIOIIUXCS
MaTEeMaTHUYECKOI0 amnmnapara, HEOOXOAMMOIo JUIsl pelleHMs 3ajad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0Opa3oBaHUs Y4YEOHBIN MaTepuan TPYHNIUPYETCs BOKPYT
palMOHAIbHBIX BBIpAKEHUH. ANredpa JEMOHCTPUPYET 3HAUEHHE MAaTEMAaTUKH Kak
A3bIKa JUIA IIOCTPOCHHS MAaTeMaTUYECKUX MOJENEH, OIMCaHus IPOLIECCOB H
SBJIEHUN peadbHOro Mupa. B 3agaunm oOydeHus anredpe BXOAAT TaKkKe
JanbHEiIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOJUMOro, B
YaCTHOCTH, MJII OCBOEHMS Kypca HWH(OPMATHUKW, M OBJAJCHUE HaBbIKAMHU
JNEeAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpa)KE€HUs1, CHOCOOHOCTEN K MaTeEMaTHYECKOMY TBOPUECTBY.

Copepkanve QyHKIMOHAIBHO-TPAPUUECKON JTMHUK HALEICHO HA MOJyYEeHHE
oOy4JaronMMHCs 3HAaHUM O (YHKUMSIX KaK Ba)KHEWIIEH MaTEeMaTUYECKON MOJIENH
JUISL OUCAHUS U UCCIIEI0BAHMS Pa3HOOOPa3HbBIX MPOLIECCOB U SIBICHUI B IPUPOAE
u obmecTtBe. M3yueHne marepualia CroCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
YMEHUS UCIIOIB30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKN —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMUpOBaHHE
MPEACTABICHUN O POJIM MATEMATUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPBIL.

CornacHo yueOHOMY MmaHy B 7-9 Kjaccax u3ydaercsi Y4YeOHBIH Kypc
«Anre0Opa», KOTOPbIA BKIIIOYAET CIEAYIOLIUE OCHOBHBIE pa3fieiibl COACPKAHMS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSDY, «YpaBHEHHUS W
HEpaBEHCTBA», « DyHKIUNY.

Ha u3ydenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hemeno), B 8 kimacce — 102 gaca (3 vaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Heent0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BBIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEeX0/ OT OAHOW (QOPMBI 3aMKCH
npobeit k apyroid. [loHsATHe panMOHANBHOTO 4YMHCIA, 3aluch, CpaBHEHUE,
yHOpSAIOYUBAHUE  PAlMOHAIBHBIX  yuceld. ApudMeruyeckue ACUCTBUS C
palMOHAIbHBIMK YucIaMu. Pemenne 3aga4 U3 peanbHOM MPAKTUKW HA 4acTH, Ha
JpoOu.

CrereHb C HaTypalbHBIM [IOKa3aTeleM: ONpelesieHue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE ONpEeNIeHus, 3aUCh O0NbIIUX yucen. [IpolenTsl, 3anuch
MPOIICHTOB B BUE APOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIE 33/1auM Ha
MPOLICHTBI, PEIICHUE 3a/1a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIOKEHHE HAa  MHOXKHUTEIU
HaTypaJbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
IPONIOPLIHUOHAIIBHOCTH.

AuredpanvecKue BhIPaKEeHUs

IlepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOU. JlomycTuMeble
3Ha4YeHHUs nepemMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAKCHU,
TOXKJCCTBEHHO paBHbIE BBIPAXKEHUs, TpaBUiia MpeoOdpa3oBaHUs CYMM U
MPOU3BECHUN, TPaBUJIa PACKPHITUS CKOOOK U MPUBEAEHUS MOJJOOHBIX ClaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHowieHsl U MHOTOWIEHBI. CTeneHnb MHOrousieHa. Cl0KeHHEe, BEIUMTaHUE,
YMHOXKEHUE MHOTO4YIECHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHS: KBaJpar
CyMMBbl M KBaapar pa3HocTH. DopMyna pa3HOCTH KBajapaToB. PasnoxeHue
MHOTO4JIEHOB HA MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHUS, IMpaBWja MpeoOpa3oBaHUs YpPaBHEHHS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JluHentHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YMCIO0 KOPHEW JIMHEUHOTO
YpaBHEHHUS, pEIICHHE JMHEUHBbIX YypaBHEHUU. CocCTaBlI€HUE YpaBHEHUU IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a71a4 C IOMOIIBI0 YPABHEHUM.

JluneitHoe ypaBHEHUE C IBYMS MEepeMEHHBIMU U ero rpaduk. Cucrema aByX
JIMHEWHBIX YPABHEHUN C JBYyMs IIEpEMEHHbIMHU. PelieHue cucreM ypaBHEHHM
CIIOCOOOM TMOACTaHOBKHU. IlpuMepbl pemieHus: TEeKCTOBBIX 3aJad C MOMOIIbIO
CUCTEM YPaBHECHMM.

DyHKIUU



Koopaunara Toukn Ha npssmou. YnuciioBble NpOMEKYTKH. PaccTossHue Mexny
JIBYMsI TOUKaMU KOOPAMHATHOM IPSIMOM.

[IpsimoyrosibHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opUHATa
TOYKH Ha KOOpJAMHATHOM I1ocKocTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOpMyJIaMu.
Urenune rpadukoB peanbHbIX 3aBucumocTedl. [lonsatue dynkiuu. ['padux
¢byuxun. CpoiictBa Qyukuuii. Jluneitnas gynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduyeckoe pemieHne JIUHEHHBIX YpPaBHEHUN M CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucnaa v BBIYMCICHUSA

KBaaparueiii kopeHb u3 uucna. [loHstue 00 wHppanMoHAILHOM 4YHUCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHANIBHBIX yKcesn. CBoMCTBa apu(pMETHIECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKECHUI
Y BBIUHUCJICHUAM. J[€CTBUTEIIbHBIE YU CIIA.

CreneHb C UENbIM MoKa3zaTeaeM u €€ cBorcTBa. CTaHIapTHAS 3allUCh YUCTIA.

AnreOpandeckue BhIpaKeHUSIAJITe0pandecKue BbIPaKeHusl

KBampatHelii  TpEXWIEH, pa3jIOKEHHUE KBAAPAaTHOrO  TPEXWIEHAa Ha
MHOHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpanveckoil apolwu.
CnoxeHue, BbIYUTAHHUE, YMHOXEHHUE, JeJCHUE aireopandeckux ApooOeit.
PanmonanbHbIe BRIpKEHUS U UX MPeoOpa3oBaHUeE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHHSI U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢(opmysia KOpHEH KBaapaTHOIO YpPaBHEHHS.
Teopema Buera. Peienue ypaBHeHUM, CBOAAIINUXCS K JIMHEMHBIM U KBAJAPATHBIM.
[Ipocreiimme ApoOHO-paIMOHATIBHBIE YPABHECHHUS.

['padrueckas maTEpHIpETallis YpaBHEHUN C JBYMS IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUU C JABYMs NEpEMEHHbIMU. lIpuMepsl pemieHuss cucreM
HEJIMHEWHBIX YPaBHEHUMN C IBYMsI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JINHEITHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIaCTh OmpeAeNeHus W MHOXECTBO 3HAYCHHIMA
byukiuu. CiocoOsl 3aaHus PYHKITHA.

I'paduk ¢ynkuuu. Urenune cBoicTB ¢GyHKIUU 1o e€ rpaduky. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



OyHKINY, ONMHUCHIBAOIINE TMPSMYI0 W OOpaTHYH MPOMOPIHOHAIBHEIC
3aBHCHMOCTH, HX rpaduke. PyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPaBHEHHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

PannoHaneHbple yncia, UppallOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHBIE ApoOr. MHOXKECTBO IEMUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIa
Kak OeCKOHEUYHbIe JecATUYHBbIe ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEKIy MHO>XECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHON MPSMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCEN, apu(pMETHUYeCKue JEUCTBUA C
JEUCTBUTEIBLHBIMHA YU CIIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPYXKarOLIEM MUDE.

[TpubnmxEHHOE 3HAUEHHE BEJIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIJIeHHEe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PemieHre ypaBHeHUH, CBOISIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIINUXCA K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUM TPETbEW U YETBEPTOMN
CTETIEHEN Pa3JI0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-paniMOHANBHBIX ypaBHEHUMN. PelieHne TEKCTOBBIX 3a7ad
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMs NEepeMEeHHbIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPAaBHEHUM C IByMs IIEPEMEHHBIMU. Pemenue cucTem AByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpoil creneHu. [ 'paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUH C JIBYMS IIEPEMEHHBIMM.

Pemenne TekCTOBBIX 3a7a4 alNredpandeckium CriocoOOM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOW NEepeMEeHHOU. Peuienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM INiepeMeHHOM. KBaJpaTHble HEPABEHCTBA.
['padmueckass uHTEpHpeTalusi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBaapartnunas ¢ynknus, e€ rpabuk u cBoiictBa. [lapaGoma, KoOpauHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn pyrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, 1t ux
CBOMCTBA.

Yucsi0BbIe MOC/I€I0BATEILHOCTH U MPOrPecCum



[loHATHE YMCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIECA0BATEIbHOCTU
peKyppeHTHO# dhopmMyIioii U HOpMyJIOi 1-TO YJIeHA.

Apudmernueckas U TeoMeTpudeckas mnporpeccur. DopMysbl n-TO WICHA
apu(MeTHYeCKO U TEOMETPUUYECKON MPOTrpecCruil, CYMMBI TIEPBBIX 71 UJICHOB.

N3o0pakeHne wieHOB apu(PpMETHUUECKOM M TEOMETPUYECKOW Mporpeccuid
TOYKaMU Ha KOOPAMHATHOU IJIOCKOCTU. JIMHEWHBIM M DKCIOHEHILIMAIBHBIA POCT.
CioHbIE NPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA HIPOI'PAMMDBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOEHHMS IpOrpamMMmbl ydyeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) narpuoTHYecKoe BOCIIMTAHUE:

IPOSIBICHUEM HMHTEpeca K IMPOIUIOMY W  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHMEM K  JOCTHKEHHSAM  POCCHMCKUX
MaTE€MaTUKOB U POCCHUICKOM MaTeMaTHYE€CKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe ¥ IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJIEHHUH, IpOLEAYyp I'pa)kJIaHCKOro OO0IlecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHMM HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE Y4YacTUE B pEUICHUU IPAKTHYECKUX 3a]ad
MAaTeMaTUYECKOW HAIPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
o0Opa3oBaHUsg Ha MPOTSHKEHUHU BCEW KW3HM ISl YCIEIIHOM NpodeccroHaNbHOU
NESTEIbBHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUIYAIbHON TPAEKTOpUK 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIMTAHUE:

CHIOCOOHOCTHIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEIICHUN, pacCyXIEHUH, YMEHHUIO BHUICTbH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTallUed B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTeMaTHYECKOM HayKd Kak cepbl YelI0BEYECKOU
JEATEIbHOCTH, 3TANoOB €€ pa3BUTUS M 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKOM KYJbTYpOH KaK CPEACTBOM
IIO3HAHUsA MHpA, OBJIAJEHUEM IIPOCTEHIIMMHU HABBIKAMH HCCIIENOBATEIbCKOU
NEeATEIbHOCTH;



6) ¢usnueckoe BocnUTaHHe, (POPMHPOBAHUE KYJIbTYPbI 310POBbSl U
IMOLMOHAJIBHOIO 0JI1ATONOY IS :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKHME 3HAHHUA B HMHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  o0Opaza KU3HM  (340pOBOE  IHTAHUE,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM W OTAbIXa, pEryjspHas (usndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA peICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ IpaBa JPyroro 4eJoBeKa;

7) 3Ko1I0TMYeCcKOe BOCTIMTAHME:

OpHEHTallel Ha MPUMEHEHNE MAaTeMaTUUYEeCKUX 3HAHUH JJIs pelIeHUs 3a/1ad
B 00JacTH COXPAaHHOCTH OKpYXalolled cpenbl, IUIAHUPOBAHMUS IOCTYIKOB MU
OLICHKM MX BO3MOJKHBIX MOCJIEICTBHM [JIsi OKpPYXAloLIEeH Cpellbl, OCO3HAHHWEM
J100aIBbHOTO XapaKkTepa 3KOJIOTHYECKUX MPOOJIEM U MyTEW UX PELIEHUS;

8) aganTanus K M3MEHSAIIIMUMCH YCJOBHAM COLUMAJIBHON M NMPHPOIXHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESITENbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCA y JAPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOM N€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUN U3 OIBITA IPYTHUX;

HEOOXOAUMOCTBI0O B (POPMHpPOBAHMM HOBBIX 3HaHUH, B TOM 4HCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYallUl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0O KaK BBI30B, TPeOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATH
IPUHUMAEMble pEIICHUs] U ACUCTBUSA, (POPMYIHpPOBATH U OLEHUBATH PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble 1ornyeckue qefcTBUA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TMOHSATHH, OTHOLICHUH MEXIy MNOHATHAMH, (OpPMYIUPOBATH
ONpeneNeHUs] MOHATUN, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJIaCCU(UKAIIMU, OCHOBAaHHUS sl OOOOIIEHHS M CpaBHEHMS, KPUTEPUU
IPOBOIMMOTIO aHAIN3a;

e BOCIPHHHMATh, (OPMYIUPOBaTH U  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE M OTpULIATENIbHBIC, €AMHUYHbIC, YacTHbIE U oOIuIue,
YCIIOBHBIE;



BBISIBJISITH ~ MAaT€MAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM  H
OpoTUBOpeUHsl B (aKkTaxX, NaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX,
npenjiaraTb ~ KpUTEpUM I BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JienaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHI, YMO3aKIFOUEHUI 110 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIACHHUM (TIPSMBIE U OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSITEIbHO HECIJIOKHBIE J10Ka3aTeIbCTBA
MaTeMaTHUYeCKUX (DaKTOB, BBICTPaUBAaTh AapryMEHTAIUIO, IPUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaadd (CpaBHUBATH HECKOJBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh HauOoJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKHe AelCTBUS:

MCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUA,
(GbopMyIMpOBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOPEUYUE, IPOOIeEMYy,
CaMOCTOATEJIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIUI0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHbBIN
DKCIIEPUMEHT,  HEOOJIbILIOE  HMCCJIENOBAHME MO  YCTAHOBJIEHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOiM;

CaMOCTOATENHHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEJAEHHOIO HAOJIOJIEHUS, MCCIIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YyJbTAaTOB, BBIBOJIOB U 0000ILEHHUI;

IPOTHO3UPOBAaTh BO3MOJKHOE Ppa3BUTUE MPOLECCa, a TAKXKE BBIIIBUIaTh
IPEOJIOKEHHUS O €0 PA3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIIATh HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(GOPMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOWpaTh, aHAIM3UPOBATh, CUCTEMATHU3MPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BBIOWpATh (opMy TIpeACTaBieHUs WHGOPMAIIMM W UIUTFOCTPUPOBATH
peliaemMble 3aladyd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod U ux
KOMOHWHAIHSIMU,

OIICHMBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPUTEPHUSM, MPEATI0KECHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKAaTHBHBIE YHHBeEpCaJIbHbIe YUeOHbIe 1elCTBUA:



BOCIIpUHUMATh U  (OPMYyJIHPOBATh CYXACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETISIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelleHus 3a7auu, KOMMEHTUPOBATh [TOJIyYE€HHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAAEMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIleIEHHbIC Ha MOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXICHUSMU JPYrUX
YYaCTHUKOB AHaliora, oOHapyXUBaTh pa3iM4yMe U CXOJCTBO IO3ULHUH, B
KOPPEKTHOU popme GpopMyIupoBaTh pa3HOIIIACUs, CBOU BO3PAKEHNUS;
IPEACTAaBIATh  pPE3yJbTaThl  pPELICHHs  3a4a4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUSA C YYETOM 3a]1a4 MPE3EHTAMN U OCOOCHHOCTEN ayIuTOPHH;
NOHMMAaTh W HUCIIOJIB30BaTh  IPEUMMYINECTBA  KOMAHAHOW U
UHAMBUIYAJIbHOM paboThl MpU pELIEHUH YYEOHbIX MaTeMaTHUYECKUX
3azay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pacmpeiensTh BHUAbI pPabOT, J10roBapuBaThCH,
00CyXIaTh IPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TIpynmnoBbeIX (opmax padoTel (0OCyxaeHus, oOMeH
MHEHUSMH, MO3TOBbIE€ IUTYPMbl WU JPYTU€), BBINOJIHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJIEHAMH KOMAaH/[IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM pELIEHUS 3a7aud (WIH €ro
4acTh), BBIOMpATh CMOCOO peIIeHUs ¢ Y4ETOM HUMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BAapUAHTHI pelIeHUH ¢ Y4ETOM HOBOM MH(GOPMALIHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHbIA HHTEJJICKT:

BJaeTh CHOCOOAMU  CaMOINPOBEPKHM, CAMOKOHTPOJS Mpolecca U
pe3ynbTaTa pelieH!sl MaTEMaTUYECKOM 3aauH;

NpEeABUAECTh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PEIICHUU
3a7a4l, BHOCUTh KOPPEKTHBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWEHHBIX OIMIHMOOK, BRISIBIIEHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3YJIbTATA ACSATEIBHOCTU MOCTABICHHOMN LIENN
U YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS UM HEAOCTHXKCHUS 1IN,
HAXOJUTh OMIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 KJjacce OOyYarONIMICS TOJNYYHUT CIEAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUSE

BrimonHsaTh, codyeTas YCTHBIE M THChbMEHHBIE MPUEMBI, apu()METHUCCKHE
JEUCTBUS C PAIlMOHAILHBIMU YHCIIAMHU.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3zHOOOpa3HbIC
CIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHHUI JPOOHBIX BBIPAXKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JACCATUYHBIE APOOH.

[lepexoauTh OT 0HOM (OPMBI 3alUCH YHUCEN K JIPYyroil (mpeoOpa3oBHIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO JAECITUYHYIO IPOOB).

CpaBHUBATh U YHOPSAOYNBATH PAIlMOHATFHBIC YHCIIA.

OKpyrJIsTh Yuca.

BEIOTHATE IPUKUAKY U OLIEHKY pe3yJbTaTa BRIYUCICHUH, OIICHKY 3HaUYCHUH
YHUCJIOBBIX BbIpQKCHHUI. BBIMOMHATH AEUCTBUS CO CTEMEHSMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  TpHU3HAKK  JIETUMOCTH,  pa3joXEHHE HAa  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3a7]a4M, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIMOHAIBHOCTBIO BEJIWYUH, MPOIEHTAMHU, HHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3a7a4 ¢ YYETOM OTpaHUYCHHM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKue BhIPAKEHUA

Hcnonb3oBaTh anreOpanvyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuaia.

HaxonuTe 3HaueHUS OYKBEHHBIX BBIPAKCHHWHA TIPH 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHHsl  [ETIOTO  BBIPAKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BEITIONHATS yMHOXKEHHE OJHOYJIEHA HAa MHOTOYJIEH W MHOTO4YJIeHa Ha
MHOTOYJICH, TPUMEHSITh (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpara pasHOCTH.

OcCymIecTBIATh Pa3joKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOXHUTENS, TPYIIUPOBKH  CJaraeMsiXx,
npUMEHEHHUs1 (GOPMYJI COKPAIEHHOTO YMHOXKECHHUSL.

[TpumensaTs npeoOpa3oBaHMsI MHOTOWICHOB Ui PEIICHUS Pa3IUYHbIX 33134
U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEH C HATypajJbHBIMHU IOKa3aTEJSIMU IS
peoOpa3oBaHuUs BRIPAKCHHIM.



YpaBHeHMS U HEPABEHCTBA

Pemare nMHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IepexoJia OT UCXOJHOTO YPAaBHEHHS K paBHOCWIBHOMY eMy. [IpoBepsaTs, aBusercs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[logOupate nOpuMeEpbl MAp YKCEN, SBISIOMIUXCA PEHICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMU, TOJIB3YACh TI'PaPUKOM, MPUBOJUTH MPUMEPHI PEIICHHUS
YpaBHEHHS.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUHN C ABYMS MEPEMEHHBIMU, B TOM
qucie rpaguyecku.

CocraBisTh W peniaTh JMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX
YpPaBHEHHU II0 YCIOBHIO 33/la4d, HWHTEPHPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3a/1a4¥ MOJTYyYEHHBIN PE3yJIbTaT.

DOyHKIUU

N3o0pakaTh Ha KOOPJAUHATHOMU MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBaJIbl, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMmeyaTh B KOOPJAMHATHOW IUIOCKOCTHM TOYKH MO 33JaHHBIM KOOpAWHATAM,
CTpouTh Tpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOINBIO (YHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHUE, LI€HA, KOJHUYECTBO, CTOUMOCTb,
MIPOU3BOJIUTEIILHOCTb, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii cocod MPEACTaBICHUs W aHanu3a WHGOpMAIINH,
U3BJICKATh U UHTEPIIPETUPOBATH MH(GOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenus B 8 kJjacce oOydYaromuiicsi TOJIYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucnaa v BBIYMCICHUS

Hcnonp30BaTh HayajabHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX
quces JI1 CPAaBHEHUS, OKPYTJIEHUS U BBIYUCICHUM, N300paxaTh JeHCTBUTEIBHBIC
Yyyciia TOYKaMHU Ha KOOPAUHATHOM MPSIMOM.

[IpumensaTe moHATHE apuUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJWTH
KBaJIpaTHBIE KOPHU, WCIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOD, BBITOIHSTH
npeo0pa3oBaHus BBIPAKEHUN, COACpKAIIUX KBAJApPATHBIE KOPHH, WCIOJb3YS
CBOMCTBA KOPHEW.



Hcmonp30BaTh 3amucu OOJIBIIAX M MAaJIbIX YUCENT C MOMOIIBIO JTECSITHYHBIX
npoOeit u creneneit uucna 10.

Asre0OpanvecKue BbhIPaKEeHUs

[IpuMeHsATh TOHSATHE CTENEHU C 1EeJbIM TOKa3aTelieM, BBIOJIHSTh
npeo0pa3oBaHus BHIPAKEHHM, COACPKAITUX CTETIEHU C IEIbIM MMOKa3aTeIeM.

BrInonHATE TOXAECTBEHHbIE MPEeOOpa3OBaHUsl PAMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE MPaBWJI ACUCTBUIN HAJ MHOTOUYJICHAMH U aJITeOpandeCKUMU TPOOSIMH.

PackianbiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh npeoOpazoBaHus BEIPAKEHUN JIJISl PEIICHUS Pa3IMYHbIX 33]a4 U3
MaTEeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTHKU.

YpaBHeHMSI U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS W pallMOHAJILHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[TpoBoUTH MpocTeiiilie UCCAEA0OBAHNS YPABHEHU U CUCTEM YpaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux mpeacTaBieHuil (yCcTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHHUHN pEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cIOBECHOW (POPMYIHPOBKH 3ajaud K €€ anredpanmuecKoin
MOJEIM C TOMONIbIO COCTABJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

[IpuMeHsATh, CBOWCTBA YMCIIOBBIX HEPABEHCTB [IJII CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M HUX CHUCTEMBI, J1aBaTh
rpauyuecKy0 WUTIOCTPALMIO MHOXKECTBAa pEIICHU HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[loHnuMaTh W KCMONB30BaTh (PYHKIMOHAJIBHBIC MOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaUYeHHE (YHKIUU TIO 3HAYEHUIO
apryMeHTa, ONpeIesaTh CBOMCTBA (PyHKINH 1O e€ Tpaduky.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHNCBIBaTh CBOWCTBA YHCIIOBON
dbyHkIMu 110 €€ rpaduky.

K koHmy oOyueHuss B 9 kiacce o0OydaromIMHCA TMOJYYUT CIETYIOIINE
MpPEAMETHBIE PE3YIbTATHhI:

Yuca v BBIYUCICHUS

CpaBHUBAaTh U yIIOPSIOYMBATH PALIMOHATILHBIE U UPPALIMOHATIbHBIE YKCTIA.

BoimonHaTh  apudmeTnyeckue JEHUCTBHUS C PaIlMOHATBHBIMU  YHUCIIaMH,
codeTass YCTHbIE M MHUCHMEHHBbIE TMPUEMBI, BBIMNOJHITh BBIUMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxomute 3HaueHHs CTENEHEW C LEJIbIMU I[OKa3aTeasiMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMN.

OKpyIJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUIAKY pPE3yjbTaTa
BBIYUCJICHU, OLIEHKY YMCIIOBBIX BBIPAKECHHUII.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHBIE YPAaBHEHWS, YPABHEHMS, CBOISIIUECS K
HUM, TIPOCTEHIITNE TPOOHO-PAITMOHAIEHBIE YPAaBHCHHUS.

Pemate cucrtemsl BYX JIMHEWMHBIX YPAaBHEHUN C JIBYMSI NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS TMHEHUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaMvuecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHHUS UJIM CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMECHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX MpeICTaBIeHUH (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PELICHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHElHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, H300pa)xaThb
PEIICHUE HEPABECHCTB HA YMCJIOBOW MPSIMOW, 3aMKCHIBATH PEMIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, HW300paXkaTb pEUIEHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33/1a4.

DOyHKIMHA

Pacno3naBath (yHKIMM U3ydeHHBIX BUJOB. [loka3piBaTh CXEMAaTHYECKU

pPacroIoKeHHE Ha KOOPJIMHATHOM IIIOCKOCTH rpadukoB GyHKIMI BUaa: y = kx, y
=hkx+b y=kixy=ax2 +bx +c¢ y=1x3,y=1Vx, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, OMUCHIBATH CBOMCTBA (hYYHKIIHIA.

Crpoutb U M300pakaTb CXEMaTHYECKU TpapUKHU KBaJPATUUHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh kBaapaTuuHyto GyHKIUIO 1O (opMyJie, IPUBOIUTH MPUMEPHI
KBaJIpAaTHYHBIX (QYHKIMH U3 peaTbHOMN KU3HH, (DU3UKHU, TCOMETPHH.

YucsioBble MOCTEA0BATETBHOCTH U MPOTrPeccHm

Pacno3snaBath apupMETHUECKYI0 U TE€OMETPHUYECKYIO MPOrpecCuu IMpHu
pa3HBIX CIIOCO0aX 3aaHuA.

BoImonHAT,  BBIYMCIEHUS C  HUCHOJB30BaHWEM (OpMysn n-ro 4jeHa
apu(pMeTHYEeCKON U TeOMETPUYECKON MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEAOBATEIPHOCTH TOYKAMU HAa KOOpPJAUHATHOMN
IJIOCKOCTH.



Pemate 3amaun, CBS3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBLHOCTSIMH, B TOM
qHCclie 337aud U3 pealbHOM JKU3HM (C MCIOJIb30BAHUEM KaJbKyJsATOpa, U(PPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/mm P Konrpoubnble IIpakTHyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Yucna u BeIUKMCIeHU. PalimoHalbHbIE 25 1 bubmuorexa [JOK
qHcia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anreb 27 1
JITEOPATCLINE BHPBRCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥ PaBHCHHS H HEPABCHCTRA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOpAMHATH! M rpaduKy. GyHKIMK https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPCHHE 1 0DOOIICHHC https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KUIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IlpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 Uucna n Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebIM 7 bubmuorexa [JOK
[I0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckre BbIpaKeHUsI. 5 1 bubnuorexa [JOK
KBagparuslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexka [JOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHcTBA. KBagpaTHble 15 1 bubnuoreka LIOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnnorexka [HJOK
6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
. 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncrsa 12 hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
8 Dymriiyu. OCHOBHEIE MOHATH > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o 4
) yniupi. Huciossie GyHKumn ? https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
1 I1 2
0 OBTOpCHHE H 0dodmeHHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KUIIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM undgposbie
Ne /i P Konrpoabnbsie IIpakTHueckue (wpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIUMCICHUS. J[eCTBUTEIbHEIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [HOK
OJHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmnoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 v .H 16 1
paBHEHHMs M HepaBeHCTBa. HepaBeHcTBa hitps-//m.cdsoo.ruw/7f419d08
5 Dy 16 1 bubmuoreka [IOK
https://m.edsoo.ru/71419d08
bubmnoreka IIOK
6 4 15 1
HCIIOBBIE MOCIIEI0BATEIBHOCTH hitps://m.cdsoo.rw/7E419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 13 | bu6nunorexa LIOK
3HAHUH https://m.edsoo0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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




IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJabHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

ITonstue palrOHAJILHOI'O YHUCJIa

Apudmernaeckue neiicTBus ¢
palMOHAIEHBIMH YHCIIAMH

Apudmernaeckue neiicTBus ¢
paloHaIbHBIMU YHCIAMHU
Apudmernueckue T1eUCTBUS C
panrvoHaIbHBIMU YUCIAMU
Apudpmernueckue neiCTBUS C
palnoHaIbHBIMU YU CIAMU

Apudmernueckue NeiCTBUS C
paloHaIbHBIMU YHCIAMU
CpaBHeHue, ynopsiJouuBaHue
palMOHAIBHBIX YNCEI

CpaBHeHuMe, ynopsI0UMBaHue
palMOHAIbHBIX YNCEI

CpaBHeHue, ynopsiJouuBaHue
paIrMOHATBHBIX YHCEIT

10

CreneHns ¢ HaTypaJIbHBIM
rokaszaresem

bu6mmorexa [{OK
https://m.edsoo.ru/7f4211de

11

CreneHb ¢ HaTypaJIbHBIM
MoKa3areieM

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382



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

12 CreneHb ¢ HaTypaJIbHBIM bubnmoreka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJIbHBIM bubnnoreka [JOK
IOKAa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHnb ¢ HaTypaTbHBIM
MoKa3areieM
15 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 PEATHHOMN MPAKTUKH
19 [Tpu3Haku JeTUMOCTH, PA3JIOKCHHUS
Ha MHOYKUTEJIA HATYPaIBHBIX YHCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOKUTENIH HATYpaIbHBIX YHCEI
21 Peanpnbie 3aBucumocTtw. [Ipsimast u
oOpaTHasi IPOMOPIIMOHATIBHOCTH
2 Peanbuble 3aBucumoctu. Ilpsmas u
oOpaTHast TPOMOPIIMOHATBHOCTH
73 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
55 KonrponsHast pabora no Teme

"PannoHanpHEIe ynciia"



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuoreka [JOK

26 bykpetibie BhipakeHits https://m.edsoo.ru/7f41feec
27 dopmyibl
28 DopmyIsl
29 [Tepemennsbie. JlomycTumblie 3HaYCHUS
MIePEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPQXEHUH, PACKPHITHE CKOOOK U bubmmorexa [OK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeoOpazoBanne OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZITI/Ie CKOOOK U Bubmmorexa LOK
https://m.edsoo.ru/7{41£d70
MIPUBEIEHUE TTOAOOHBIX ClaraeMbIx
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIx
[Ipeobpa3oBanue OYKBEHHBIX
33 BBIpQ)XEHUH, paCKphITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiicTBa CTETIEHU C HATYPaIbHBIM bubnuorexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
I10Ka3aTeyieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYpaIbHbIM bubnnorexka [HOK
IIOKAa3aTesIieM https://m.edsoo.ru/7f4218be
bu6mmorexa [{OK
37 Muoroteret https://m.edsoo.ru/7f42276¢
38 MHorouseHsl bubmorexa HOK

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

CJ'IO)KCHI/IC, BbBIYUTAHUC, YMHOXKCHUC

bubmuoreka [JOK

39 MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8
A1 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubmuoreka [JOK
MHOTOWJICHOB https://m.edsoo.ru/7f422fca
47 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXXEHUSA https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubnnorexka [JOK
YMHOXEHUA https://m.edsoo.ru/7f424¢c12
46 DopMyJIbl COKPAILIEHHOTO bu6nuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424£d2
47 ®opMyIbl COKpaALIEHHOTO bubnnorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f4251d0
43 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOKHUTEIIN https://m.edsoo.ru/7f423312
49 Paznosxenre MHOTOUYJIEHOB Ha bubnmoreka [JOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4IEeHOB Ha bu6mmorexa [IOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 PasnoxeHrne MHOro41€HOB Ha
MHOXHUTETHN
5 KonrponsHast pabora no Teme

"Anrebpanyeckue BeIpaxeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus YpaBHECHHS,
PaBHOCUJIBHOCTh YPAaBHEHU
JInHeHoEe ypaBHEHHE C OJJHOU
54 IIEPEMEHHOM, pEIIEHNE JTMHENHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE C OTHOU
55 IIEPEMEHHOM, pPEIIEHNE JTMHENHBIX Bubmmorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHM
JInHenHoe ypaBHEHHE C OJHOU
56 MEePEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUH
57 Pemenne 3aga4 ¢ moMoIs1o bu6mmorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f420806
59 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHOEe ypaBHEHHE C IBYMs bubnmoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
6 JIuneitHOe ypaBHEHUE C IBYMS bubnuorexa [IOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX YpPaBHEHUI bubmuotexa [JOK
C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX YpaBHEHHM

C IBYMs IIEPEMEHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JJMHEHHBIX YpaBHEHUM

63 C IByMsI IIE€PEMEHHBIMU
66 Cucrema 1ByX JJMHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHU bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHU Bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU bubmmorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHU
71 Pewrenue cucreM ypaBHeHU
7 KonTponbhas padota no teme bubnnorexka [JOK
"JluneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit Buommorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexa [HJOK
7 HucOBEIe MpOMErKY TiH https://m.edSO(I)_.Im/7f4ldff2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHue Mexny 1ByMs TOUKaMH
KOOPJAMHATHOU IIPSAMOM
77 PaccrosiHne Mexty 1ByMs TOUKaMHU
KOOPJAMHATHOU IIPSMOM
73 [IpssMoyronbHas cucteMa KOOpIUHAT bubnmoreka [JOK
Ha IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpIAUHAT bubnnorexka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubmuorexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpadukoB, 3aJaHHBIX

bu6mmoreka [JOK

81
dbopmyamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3aaHHBIX
dhopmynamu
23 Urenue rpaukoB peabHbIX bubmmorexa [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoOB pearbHBIX
3aBUCUMOCTEHN
bubmuorexa [JOK
85 I1
OHATHE (yHKILHH https://m.edsoo.ru/7f41ef06
86 I'paduk Qpynkumu
N . bubnuotexa [JOK
87 CroticTsa dymicumii https://m.edsoo.ru/7f41f078
bu6mmorexa [IOK
88 Caoit i
BOHCTBA QyHKuMH https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
89 Jluneit
MHeliHas GyHKi https://m.edsoo.ru/7f427282
bu6mmoreka [JOK
90 Jlunei
uHeiinas QyHicuns https://m.edsoo.ru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM bubnuorexa [IOK
byHKIIUN https://m.edsoo.ru/7f426d1e
9 ITocTpoenue rpaduka TUHEHHOM
byHKIIUN
93 I'paduk pynkmm y =[x|
94 I'padux pynkunm y =[x|
95 KouTponbhas pabota no teme bubnmoreka [JOK

"Koopaunate! u rpadguku. OyHkmmn"

https://m.edsoo.ru/7f41£50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

/ Beepoccuiickast mpoBepoyYHast

paborta
96 Hrorosas koHTpOJIEHAS padoTa / 1 bubnnoreka [JOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
[ToBTOpEHME OCHOBHBIX MOHSATUN U
97 METOJIOB Kypca 7 Kjacca, 00001eHne 1
3HAHUHU
[ToBTOpPEHNE OCHOBHBIX MIOHITHH H
98 METONOB Kypca 7 Kiiacca, 00001eHue 1 Brommozexa IOK
Hv P ’ Hl https://m.edsoo.ru/7f429132
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 Brommozexa IOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METO/IOB Kypca 7 Kiacca, 00001eHne 1
3HaHuHU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
101 METOIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmaorexa LJOK
HV P ’ - https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmaorexa [IOK
ﬂv P ’ H https://m.edsoo.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Jlj;-)n Tewa ypoxa Bcero Konrpoabnrie  Ipakriieckue II/I[:;‘?CHHSI :)Ig[()l)al:::;:l:eﬂbﬂue
padoThI padoThI pecypen
1 KBagparHblil KOpEHb U3 YUCIIa 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bubnunoreka [JOK
2 [TonsiTre 06 UppaLIOHAIILHOM UHUCIIE 1 https://m.edSO(I)_.[ru/7f42eaaa
3 JlecATUYHBIE TPUOIMKCHUS 1
UppaLMOHAIIbHBIX YHCET
4 JlecsiTuuHbie TPUOTUKECHUS |
HPPALIMOHATIBHBIX YHCET
JlelicTBUTENbHBIC YKCIIA 1
CpaBHEeHHE IEHCTBUTENBHBIX YUCEI 1
CpaBHeHHE 1eHCTBUTENBHBIX YHCEI 1
g Apudmernueckuil KBaJpaTHbIN |
KOPEHb
9 VYpaBHeHue BUJA X* = a 1
10 CaoiicTBa apupmMeTnyecKux | bubnmoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CoiicTBa apumMeTnyecKux | bubnmnoreka [JOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
IIpeoOpa3oBaHue YUCIOBBIX
12 BBIPAYKEHH, COJIEpKAILUX 1 bubmmorera [TOK
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [IpeobpazoBaHe YUCTOBBIX 1 bubmuorexa [JOK



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

BBIPAYKEHH, COJIEPIKALLUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeoOpa3oBaHue YHCTOBBIX

14 BBIPAYKEHHI, COJIEpKAILNX bubmorera [IOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[TpeobpazoBaHre YUCTOBBIX
15 BBIPAYKEHU, COJIepIKaIUX Bubmorexa ITOK
https://m.edsoo.ru/7f42¢262
KBaJpaTHbIE KOPHU
16 CTeleHs ¢ LeNbIM ITI0Ka3aTeaeM Bubmorexa IIOK
https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch 4McCia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHUIL JI0 bubnunoreka [JOK
KOCMHYECKHX 00OHEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD TIPOIIECCOB B
OKPY’KaIoIlleM MHUPE
18 CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
MOKAa3aTeyIeM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C LIEJIBIM bubnnorexka [HOK
oKasarejieM https://m.edsoo.ru/7f435648
20 CBOIICTBA CTETICHH C IICJIBIM bubnmoreka [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f435648
)1 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
IoKa3aTrejieM https://m.edsoo.ru/7f43599a
” CBolicTBa CTENEHHU C LIEJIBIM bubnnorexa [JOK
okKasarejieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpExuneH
24 KBanpaThslii TpéxunieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

)5 Paznoxenue kBagpaTHOTrO bubnmoreka [JOK
TpEXUIIEHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOIro bubnnoreka [JOK
TpEXUJICHA HA MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbHas pabota no Temam
27 "KBanparusie kopau. CTeneHu. bubmorexa HOK
N https://m.edsoo.ru/7f42ec80
KBanpatubiii Tpexwien"
bubmuoreka [JOK
28 Aarebpanecias Apodk https://m.edsoo.ru/7f430382
JlomycTrMble 3HAYECHUS
29 MIEPEMEHHBIX, BXOSIINX B
anrebpanvecKue BbIPasKeHUs
JonycTuMble 3HaUEHUS
30 IIEPEMEHHBIX, BXOIAIINX B
anrebpanvecKue BoIPaKEeHUs
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpauierne apodeit https://m.edsoo.ru/7f430a8a
. bubnuotexa [JOK
33 Coxpauenie apobeit https://m.edsoo.ru/7f430f44
. bu6mmoreka [IOK
34 Coxpauenne apobeit https://m.edsoo.ru/7f430144
35 CroxeHune, BBIYUTAaHUE, YMHOKEHUE bubnnorexka [HOK
U JiefieHue anredpanyeckux apooei https://m.edsoo.ru/7f43128¢c
36 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmuoreka [JOK
U JICICHHEe alreOpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JeNieHue anredpandeckux apooei

https://m.edsoo.ru/7f4318c2

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKXCHHUC

bu6mmoreka [JOK

38
U JeTieHue anredpandeckux apooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue BEIpaKEHUH,
39 cop e >II<)a ux anred }Z.I/I‘ICCKI/IC bubmoreia HOK
AepRatt P https://m.edsoo.ru/7f43259¢
npoou
[IpeoOpazoBaHue BEIpaKCHUH,
40 COZIEpIKAINX AIreOpandecKue bubmorera [TOK
Fepratl p https://m.edsoo.ru/7f432736
apobu
[IpeoOpa3oBaHue BEIPAKEHHMIA,
41 cop e )Ea ux anred Enqecme bubmorexa HOK
sleprart p https://m.edsoo.ru/7f432736
npodu
4 KonTponbHas pabota mo teme bub6nuoreka [IOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
BAIPATHOC YPaBHCHHC https://m.edsoo.ru/7f42eela
44 Henonxoe kBaapaTHOE ypaBHEHHE bubmorexa HOK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBaipaTHOE ypaBHEHHUE bubmorexa HOK
AP yP https://m.edsoo.ru/7f42eela
46 dopMya KOpHEH KBaJIPaTHOTO bubnmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 ®opMyia KOpHEH KBagpPaTHOIO bubnnorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f423t6
43 PopMyna KOpHENH KBaPATHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
b K
49 Teopema Buera nommorexa O

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuoreka [JOK

50 Teopema Buera https://m.edso0o.ru/7f430076
51 Pewenne ypaBHeHUM, CBOASIINUXCS K bubnmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
5 Pemenne ypaBHEeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme qpobHO- bubnuoreka [IOK
palyOHAIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpobHO- bubnuorexa [JOK
palyoOHAIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f432bb6e
55 Pemienue TeKCTOBBIX 3a/1a4 C bubmuoreka [JOK
ITIOMOILBIO KBa/IPATHBIX YPABHEHUHN https://m.edsoo.ru/742f75¢
56 Pemienne TeKCTOBBIX 3a4a4y € bubmuoreka [JOK
IIOMOIIBIO KBaJAPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42{816
57 KonrponbHas pabora no reme bubnunorexka [HOK
"KBanpaTtHsle ypaBHeHuUs" https://m.edsoo.ru/7f43012
JIuHeitHoe ypaBHEHHUE C IBYMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHHUS] YPABHEHHH B
LETIBIX YUCIIaX
JIuHeitHoe ypaBHEHHUE C IBYMS
59 MepeMEHHBIMH, €T0 TpaduK,
MIPUMEPHI PEIICHNUS YPABHCHHUH B
LEJIBIX YUCIIAX
JInHeliHOEe ypaBHEHME C IBYMs
60 MepeMEHHBIMH, €T0 TpaduK,

IIPUMEPBI PELICHUS YPABHEHHN B
LEJIBIX YUCIIaxX



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenue cuctem ByX JUHEHHBIX
YpaBHEHUU € JBYMs IEPEMEHHBIMU

62

63

Pemenue cucreM nByX JIMHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

[Ipumepsl penieHus cucrteM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucrteM
HEJIMHEHHBIX YPAaBHEHUN C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpEeTALUS
YpaBHEHUs C JBYMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C
JBYMSI IIEPEMEHHBIMHU

I'paduueckas MHTEpIIpeTALUS
yYpaBHEHUs C JBYMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IIEPEMEHHBIMHU

Perrenune TeKCTOBBIX 3a4a4 C
[IOMOILBIO CUCTEM YPAaBHEHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

69

Pemrenue TeKCTOBBIX 3a7a4 C
MIOMOIIIbIO CUCTEM YpaBHEHHI

70

Pemrenne TeKCTOBBIX 3a7a4 C
IMOMOUIBIO CUCTEM YPAaBHEHUI

71

UucnoBble HEPABEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM ITepeMEHHON
74 JIuHelinble HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42¢c840
76 JInnelinble HEPABEHCTBA C OJTHOM
IIEPEMEHHOM U UX pELICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEIICHUE
N300pakeHue pereHus TMHEHHOTO
80 HEpPABEHCTBA U UX CUCTEM HaA bubmmorexa [OK
P N . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOI
N3o0pakeHune penieHus TMHEHHOTO
bu6mmorexa [IOK
81 HEPAaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOi
KonTponbHas pabota no temam
82 "HepaBencra. Cucrembl
ypaBHEHUN"
bubmuorexa [JOK
83 [lonsiTne pyHKIIMMN
Py https://m.edsoo.ru/7f433¢c12
84 OO6macTh onpesesieHust © MHOXECTBO bubnmoreka [JOK

3HAYCHHUH PYHKIIUN

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk dyskIN
g7 CaoiicTBa (pyHKINU, UX
0oTOOpakeHHE Ha rpaduke
28 UreHue u mocTpoeHue rpadukoB
byHKIUI
29 [Tpumeps! rpadukoB GyHKIIHH,
OTPaXKAIOIIUX PeabHbBIE MPOIIECChHI
OyHKIMH, OMMCHIBAIOIIUE MPSIMYIO U
90 06};)aTIIiy}0 HpOl‘IOpI_[I/I:II{aJIBHIlIe ’ bubmmorexa [OK
3ABUCHMOCTH, HX TpaduiI https://m.edsoo.ru/7f434bbc
91 I'umep6ona
bubnunoreka [JOK
92 Tnnepbosa https://m.edSO(I)_.[ru/7f4343e2
bubnnoreka [JOK
23 Tpadux pynxumn y =x* https://m.edSO(I)_.[ru/7f434572
OyHkuun y =x2, y =x3, y=Vx,y =
94 |X|};]rp{:q)nze01<0,e};)eme’}1ie e bubmmorexa [TOK
. . https://m.edsoo.ru/7f434d38
YPaBHCHHUI U CUCTEM ypaBHCHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Beepoceniickas mpoBepouHas https://m.edsoo.ru/7f4371aa
paborta
HTorosast KOHTpOJIbHAs paboTa /
96 Bcepoccuiickas npoBepouHas Bubmmorexa LIOK
paGota https://m.edsoo.ru/7f434eb4
97 IToBTOpPEHME OCHOBHBIX IOHATHUH U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOJIOB KypcoB 7 U 8 KJIacCoB,
0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX OHATUN U

bu6mmoreka [IOK

98 7u8 1
METOJIOB KypeoB fI KIIACCOS, https://m.edsoo.ru/7f43736¢
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
bu6mmoreka [IOK
99 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437510
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 METOIOB KYPCOB 7 U & Ki1accoB 1 bubmmorexa LOK
FOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
101 METOIOB KYPCOB 7 U & Ki1accoB 1 bubmmorexa LHOK
A M . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
bu6mmoreka [JOK
102 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

ParnponansHbIe Yncia,
UppaIMOHATbHBIC YUCIIA, KOHEUYHBIC U
OCCKOHEUYHBIC JCCSITHYHBIC POOH

MHO0ecTBO AEUCTBUTEILHBIX YHUCCII,

JEUCTBUTEILHBIC YHCIa KaK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXIY MHOXECTBOM JECHCTBUTEIbHBIX
YyCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHUE TEUCTBUTEIBHBIX YHCEIL,
apudMeTHIECKHe IEHCTBHS C
JIEHCTBUTEILHBIMU YU CIIAMH

[IpubnuxeéHHOE 3HaUEHNE BEIUYNHBI,
TOYHOCTb MPUOIIMKEHUS

OkpyriieHne yucen

OxpyrieHue yucen

[Ipuxunka u oieHKa pe3yIbTaTOB
BBIYHUCIIEHUN

[Ipukuaka v OlleHKA pe3yJIbTaTOB
BBIYHUCIIEHUN

10

JIuneitHoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YPaBHEHUH, CBOJALIMXCS K JJUHEUHBIM

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

11

JIuneitHoe ypaBHeHue. Pemenue

YPaBHEHUH, CBOJIALLIMXCS K JTUHEUHBIM

KBanpatHoe ypaBHeHue. Penienne

12 ypaBHEHUH, CBOJAIIMNXCS K buGmnorexa LIOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Penienue
13 YpaBHEHUM, CBOASAIIMNXCS K bubmmorexa LHOK
https://m.edsoo.ru/7{f43c542
KBaJIpaTHBIM
14 bukBanpaTHble ypaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBangpaTHbie ypaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f43¢c3d0
[IpuMeps! perieHus: ypaBHEHUI
16 TPETbEN U YETBEPTOM CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
[IpuMmeps! perieHus: ypaBHEHUI
17 TPEThEN U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOXKUTEIH
18 Pemenne npoOGHO-paiioHaIbHBIX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemienue npoOGHO-paiOHATBHBIX bubmuoreka [IOK
YpaBHEHUNU https://m.edsoo.ru/7f43c9b6
20 Penrenue TeKCTOBEIX 3a/1a4
anreOpanvdecKuM MeTO0M
21 Pemenue TekcToBBIX 3a1a4
anreOpanvdecKuM METOI0M
22 Peuienne TeKCTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anredpandeckuM MEeTOI0M

KonTponbhas pabota no teme

23 "VpaBHEeHUsI ¢ OIHOH epeMeHHON"
24 VYpaBHeHUE ¢ IByMsI IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U bubmuoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema AByX JMHEHHBIX YpaBHEHHH
C IByMs1 IEPEMEHHBIMU U €€ pelIeHue
7 Cucrema AByX JTMHEHHBIX yPaBHeHI/Iﬁ
C IByMsI IEPEMEHHBIMU U €€ pelleHue
)3 Cucrema IByX JIMHEHHBIX YpaBHEHUI
C IByMs1 IEPEMEHHBIMU U €€ pelIeHue
79 Cucrema ByX JINHEHHBIX YpaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelieHne
Pemenue cucrem 1ByX ypaBHEHMI,
30 OJIHO U3 KOTOPBIX nnz{elillioe, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
31 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe bubmorera [TOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOPOil CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOM CTENEHU
34 I'paduueckas naTEpHIIpETAIIUSL



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

CHUCTEMBI YPAaBHEHHM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocodom
36 Pemenne TekcToBBIX 3a7a4
anredpandeckum crnocodom
37 KonTtponpHas pabora o Teme
"CucreMsl ypaBHEHUN"
38 HucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
4 JIuHeliHbIC HEPABEHCTBA C OJJHON bubnnorexa [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PEUICHUE
44 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
46 KBagparHble HEPABEHCTBA U UX bubmuorexa [JOK
pemenne https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

perieHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHBIe HCPAaBCHCTBA U UX

bubmuoreka [JOK

48 pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U MX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'padudgeckas naTeprperanus
51 HIe)pg)BeHCTB u CI/ICT:MI;epaBeHCTB c bubnrotexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsl IEpEMEHHBIMU
I'paduueckas nuHTEpIIpETAIIUS
52 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMH
53 KonTtponbHas pabora o Teme
"HepaBenctpa"
54 Kanparuunas ¢pyHkuus, e€ rpagux u bubnnorexka [JOK
CBOMCTBA https://m.edso00.ru/7f4396c6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexa [JOK
CBOWCTBA https://m.edsoo.ru/7f439842
56 Kanparuunas ¢pyskuus, e€ rpagux u bu6nuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAMHATHI BEpPIIUHEI bubnuorexa [IOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAUHATHI BEpPIIUHBEI bubnuoreka [IOK

napaboIIbl, 0Cb CHMMETPHH MapadoIbl

https://m.edsoo.ru/7f43a3le



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

[Tapaboiia, KOOpAMHATHI BEPITUHBI

bubmuoreka [JOK

ol napaboJIbl, 0Ch CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
6 [Tapaborna, KOOpAUHATHI BEPIIMHEI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl
63 I'padukn pynakomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxn ynkuwmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTtponbHas pabora o Teme bubnnorexa [JOK
"OyHKuMn" https://m.edsoo.ru/7f43ab84
70 [TonsiTe yncmoBOM bu6mmorexa [IOK
NOCJIEI0BATCIBHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue noCciIe0BaTeIbHOCTH
71 pexyppeHTHOH hopMyoi u Bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopMyII0ii n-rO WieHa
7 Apudmernueckas 1 reoMeTpuIecKas bub6nuorexa [IOK
IpOrpeccuu https://m.edsoo.ru/7f43ed7e
7 ApudmeTrnueckast 1 reoMeTpuyecKas bubnnorexka [JOK
NPOrpecCcuu https://m.edsoo.ru/7f43f3b4
74 ®opmyJibl N-TO WieHa bubmuotexka [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuQMETHUUECKON 1 TEOMETPHUECKOMN
MIPOrpeCcCuil, CyYMMbI IEPBBIX N
YJICHOB

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

75

DopMyIIbl N-TO YIECHA
apuQMETHIECKON U TEOMETPHUECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43ef2c

76

DopMyJIbl N-TO YICHA
apuGMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

78

79

@opMyJibl N-TO 4jieHa
apuPMETHIECKON 1 TEOMETPHUSCKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMyJIbl N-TO YIEHA
apu(MeTHUECKON U TeOMETPUIECKOMH
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N300paxkeHne 4ieHoB
apuQMeTUYECKON U TeOMETPUUECKOM
MPOTPECCHil TOUKaMH Ha
KOOPJMHATHOM IIOCKOCTH

bubmuorexa [JOK
https://m.edsoo.ru/7f43172¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f4318a0

80

81

N300pakeHne 4ieHoB
apu(METHUECKOW U TEOMETPUICCKOMN
NpOTpeccuii TOUKaMu Ha
KOOPJAMHATHOM IIOCKOCTH

JIMHEeWHBIN U PKCIOHCHIINAIbHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

83

84

CrnoxHBIC IMPOUCHTHBI

CrnoxHBIC IMPOUCHTHBI

KoHTponbHas pabota 1o Teme
"YucII0BBIE TOCIEA0BATEILHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

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

85

[ToBTOpenue, 0600IICHNE 1
CHCTEeMAaTU3alus 3HaHUH. 3aIuCh,
CpaBHEHHUE, ACHCTBUS C
JICUCTBUTEIILHBIMU YUCIIAMU,
YHCIIOBas MpsMast

86

[ToBTOpenue, 0600IICHNE 1

CUCTCMAaTHU3alusia 3HAHH. HpOHCHTH,

OTHOIICHUS, IPOIIOPIHUN

87

[ToBTOpeHue, 0600IIeHNE 1
cHUCTeMaTU3alrs 3HaHHI.
OxkpyriieHne, MpuoIMKeHne, OlleHKa

88

[ToBTOpeHnue, 06061EeHNE U
cucTeMaTHu3anus 3HaHui. Pemenne
TEKCTOBBIX 33719 apHUPMETHICCKUM
CIocooom

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

89

90

[ToBTOpeHnue, 0600IIeHNE U
cucTemMaru3anusa 3Hanui. Pemenue
TEKCTOBBIX 3aJ]1a4 apu(PMETHICCKUM
CIocooom

[ToBTOpeHnue, 0600IIEeHNE 1
cucTemMaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 33714 apU(PMETHUCCKUM
CIocooom

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

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



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpenue, 0600IICHNE U
CHCTeMAaTH3allMs 3HAHUH.

bubmuoreka [JOK

o1 [IpeoOpazoBanue anredOpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS
[ToBTOpeHnue, 0600MICHNE 1

0 CHUCTEMaTH3aIlus 3HAHUM. bubmmoreka [JOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS
[ToBTOpenue, 0600IICHNE 1

93 cHUcTeMaTU3alurs 3HaHH. bubnuoreka [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edso0.ru/7f444612
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS
[ToBTOpenue, 0600IICHNE 1

94 CHCTeMaTH3aIrs 3HAHHH. bubmuoreka [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, JTOMMYCTHUMbBIC 3HAYCHHUS
[ToBTOpeHnue, 06061IeHNE U

95 cucreMartu3anus 3HaHui. OyHKIIK: bubnnoreka [JOK
MIOCTPOEHHUE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMA
[ToBTOpeHnue, 0600IEeHNE U

96 cucreMaru3anus 3HaHu. OyHKIMK: bubnmoreka [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444144
byHKIMA
[ToBTOpeHnue, 0600IEeHNE U

97 cucreMaru3anus 3HaHui. OyHKIIY: bubnmoreka [JOK
MOCTPOEHUE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMA

98 [ToBTOpeHnue, 0600IIeHNE U bubnmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHuil. OyHKIuu:
MIOCTPOEHHUE, CBOMCTBA N3yUYEHHBIX
byHKIMA

https://m.edsoo.ru/7f4452e6

99

[ToBTOpenue, 0600MICHNE U
crucTeMaTU3alurs 3HaHH.
I'paduueckoe penieHre ypaBHeHUH 1
UX CHUCTEM

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

100

[ToBTOpenue, 0600IICHNE 1
CHUCTeMaTU3alrs 3HaHH.
I'padmueckoe penieHne ypaBHEHUH 1
UX CHCTEM

101

102

Hrorosas koHTposibHAsA paboTa

O000IIIeHNE U CUCTEMATU3AIIHS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

102
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IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MTPOI'PAMMBI

7 KJIACC

Koxa
NMpoBEPSIEMOT0
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p330BaTeJ'IbHOI71 nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/IH

1

1.1

Yucaa v BEIUMCIICHUS

BBIHOJ'IHSITB, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

apudmeTnuecKkre AeUCTBUS C PAIMOHATBHBIME YUCIIAMU

1.2

Haxomuth ~ 3HaueHHMs]  YHUCJIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
pa3zHooOpa3Hble COCOOBI M MPUEMBI BBIUMCICHHS 3HAUEHUN JAPOOHBIX

BBIp)XEHUH, coJlepKaIuX OOBIKHOBEHHBIC U IECITUIHBIE TpOOH

1.3

1.4
1.5

[lepexomuTs oOT oOmHOW (QOpPMBI 3amUCH YUCET K  JpYyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSITHUHYIO ApOOb)

CpaBHI/IBaTB " YHopssAo4uBaTh paljiOHAJIbHBIC YHUCIIa

OxpyrisTh uncia

1.6

BpINONHATE NPUKUIKY M OUEHKY pPE3yJbTaTa BBIYMCIEHUN, OLICHKY
3HAYEHUW YUCIOBBIX BBIPAKCHUH. BBINONHATH  JOEUCTBUS €O

CTCIICHAMM C HAaTYpPaJIbHBIMHU ITOKAa3aTCIIIMU

1.7

1.8

[IpuMeHATh NpHU3HAKKA JENMMOCTH, PAa3jI0KEHHE HAa MHOXUTEIN

HaTypPaJIbHBIX YHUCCJI

Pemlate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILIEHHUEM BEJINYMH, MIPONOPIUOHAIBHOCTHIO BEJINYMH,
MIPOLICHTAMH, WHTEPIPETUPOBATh PpPE3YyJIbTAThl pELIeHUs 3aaad ¢
Y4ETOM OTpaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX

00BEKTOB

Anrebpanueckue BbIpaKeHUs

2.1

Hcnonp3oBath anredpandyeckyr0 TEPMHHOJOTHIO M CHUMBOJIHKY,

MPUMEHSATH €€ B MPOLIeCCe OCBOSHHSI y4eOHOT0 MaTepuaa




2.2

23

HaxonuTe 3HadeHHss OYKBEHHBIX BBIPQKEHUN TpU  3aJaHHBIX
3HAYECHMAX IIEPEMEHHBIX

BremonHaTh Hp606p330BaHI/IH OCJI0Tro BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrInonaHsATs YMHOXKEHHE OJTHOWIEHAa Ha MHOTOYJIEH MU MHOTOYJIeHa Ha
MHOTOYJIEH, NpPUMEHATh (OpMysbl KBaJpaTa CyMMBI U KBajapaTa

pasHoCTH

2.5

OCYH_ICCTBHHTL PA3JI0KECHNUEC MHOT'OYJICHOB HA MHOKHUTCJIN C IOMOIIBIO
BBIHECEHUS 3a CKOOKH O6H.I€FO MHOXHUTCIIA, TPYHOIIUPOBKU CJIaraCMbIX,

npUMeHEHHs (HOPMYJT COKPAIEHHOTO YMHOXKCHHUS

2.6

2.7

3.1

3.2

[TpumensTh MpeoOpa3oBaHKsi MHOTOYICHOB JJISl PELICHUS Pa3InIHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEIMETOB, U3 PEalIbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU ITOKa3aTEIISIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHMSI U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSA
IpaBUjIa Mepexoa OT UCXOJHOIO YPAaBHEHMsI K PAaBHOCHIBHOMY €MY.
IIpoBepsTh, SBISIETCA JIU YUCIIO KOPHEM YPaBHEHUS

[IpumensaTs rpaduyeckue METOAbl MPU  PELICHUM JIMHEHHBIX

YpPaBHEHUH U UX CUCTEM

3.3

3.4

[TonOupats nmpuMepsl Hap Yuce, SIBISIIOIIMXCS PELIEHUEM JIMHEHHOTO
YPaBHEHUS C IBYMs IEPEMEHHBIMU

Ctpouth B KOOPAUHATHOMN IJIOCKOCTH IpaUK JMHEHHOTO YPaBHEHUS C
JIBYMsl TIEPEMEHHBIMH; IMOJIB3YSICh TIpadUKOM, MPHUBOAUTH MPUMEPHI

peueHust ypaBHEHUs

3.5

3.6

Pemrate cuctemsl IByX JMHEHHBIX YPAaBHEHHM C ABYMS IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUECKu

CocTaBnATh U pemarh JMHENHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH MO YCIOBUIO 33Jja4H, HHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u l'[OJ'Iy‘-ICHHBIfI pE3yIbTaT

Koopaunats! u rpadpuku. OyHKImuu

4.1

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, HHTCPBAJBI, 3alMCHIBATh

YHCIIOBbIE TPOMEKYTKH Ha alNre0pandeckoM si3bIKe




4.2

43

OTMeuyaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKHA 1O 3aJaHHBIM
KOOpJAMHATAM

Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIUN y

=[]

44

OnwuceiBaTh C MOMOIIBIO (YHKIUH HM3BECTHBIE 3aBHCHUMOCTU MEXIY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHME, LECHY, KOJHMYECTBO,

CTOMMOCTb, TPOU3BOIUTENEHOCTD, BpeMsl, 00BEM pabOThI

4.5

HaxonuTs 3HaueHune GyHKIMM MO 3HAYEHUIO e€ apryMeHTa

4.6

8 KUIIACC

Kox
NpoBepsieMoro
pe3yJabTara

1

[lonumate rpaduyeckmii cnoco® TPEACTABICHUS W aHAIN3A
uHbOpMallMY, W3BJIEKaTh M HHTEPHPETHPOBATh HHPOPMALUIO U3

rpaMKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble peaMeTHBIEC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucna 1 BEIUMCIIEHUS

1.1

1.2

Hcnons3oBaTh  HayaJbHBIE  NPEICTABICHUS O  MHOXECTBE
JNEHUCTBUTENBHBIX YUCEN ISl CPAaBHEHMS, OKPYIJIEHUS U BBIYMCIICHUH,
n300paxkaTh JIEHCTBUTENbHbIE 4YHCIAa TOYKAMU Ha KOOPJMHATHOMN
psAMON

[IpumeHsaTs MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaXOJUTh KBaJpaTHblE KOPHHU, HCIOJNB3YsS IMpPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJIHATH NPE0Opa30BaHMs BhIpAXKEHUH, CoepKalux

KBaJpaTHbIE KOPHH, UCIOJIb3Ys CBOWCTBA KOPHEN

1.3

2.1

Wcnonp3oBarh 3amucu OONBIIMX W MalbIX YHCET C IOMOUIbIO
JIeCATUYHBIX Apo0eil u creneHei yucna 10

Anrebpanyeckue BbIpaKCHUS

[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I10Ka3aTeleM, BbIIOJIHATh
npeoOpa3oBaHusl BBIPAKCHUH, COAEPKAIIMX CTENEHH C IEJbIM

I10Ka3aTcjIcM

2.2

BbINONMHATE  TOXIECTBEHHBbIE  MPEOOpPa3OBaHUS  PALMOHATIBHBIX

BBIPQKEHHII HA OCHOBE IIPaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMHU

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKUTEIIN

2.4

[TpumensaTh mpeoOpa3oBaHUsl BBIPAKEHHUN IS PEIICHHUS Pa3InYHBIX

3a1a4 U3 MaTEMaTuKH, CMEXHBIX IMPEAMETOB, U3 peaﬂbHOfI IMPaKTUKH

3.1

3.2

33

YpaBHEHUS 1 HEPABEHCTBA

PemraTe J'II/IHCI‘/'IHBIG, KBaApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHH, CBOAAIIUECA K HHUM, CUCTECMbI ABYX ypaBHeHI/If/'I C IAByMs

INEPEMEHHBIMU

[IpoBoauThs mpocTEWIINE WCCIECIOBAaHUS YPAaBHEHUH U CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C T[PUMEHEHHEM TIpaduuecKux
MIpe/ICTaBIeHUH (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHEHUU pellieHus], €CITU UMEET, TO CKOJIbKO, U TIpoyee)

IlepexonuTs OT cioOBeCHOM  (QOpPMYIHpPOBKM 3adauyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMBbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33a]1a4y MMOJTyYEHHBIN pe3yabTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbBIE HEPABEHCTBA ¢ OJHOW NEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUi
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[loHnMaTh M UCHONB30BaTh (PYHKLUMOHAJbHBIE MOHATUS M A3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuCHUE
(GYHKIMK 1O 3HAYEHMIO apTyMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU

o e€ rpaduky

4.2

Ctpouts rpadvku d7IeMEHTApHBIX PYHKIIMIA BHJIA:
y=k/x

kix
, Y =X,y = X% y = |X|, onucChIBaTh CBOWCTBA YHUCIOBON (YHKIMH MO €€

rpaduky




9 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucna ¥ BEIUUCIIEHUS

CpaBHI/IBaTB U yHOopsAAO4YMBAaTh palMOHAJIBHBIC W HPpalUOHAJIBHBIC
qucia

BreimonHaTh apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
co4ucTass YCTHBIC U ITMCbMCHHBLIC HpI/IéMH, BBIIIOJIHATE BBIYUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMU

HaXOI[I/ITB 3HAYEHHS CTEIeHEH C OCJIbIMH ITOKA3aTCIIsIMHU 1 KOpHGfI,
BBIYHCIIATH 3HAYCHU A YHUCJIIOBBIX BI)Ipa)KeHI/Iﬁ

OprrJ'ISITL HeﬁCTBHTCHBHLIC YuClia, BBIIIOJHATh IPUKUAKY pE3yJIbTaTa

BBIHHCHGHHﬁ, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YPaBHCHI/IH 1 HCPABCHCTBA

2.1

Pemate  nauHENHBIE W KBaApaTHBIE YPAaBHEHWs, YypaBHEHUS,

CBOOAIIMUECA K HUM, HpOCTCfIH.IPIC )IpO6HO—paI_II/IOHaJ'ILHLIe YpaBHCHUA

2.2

Pemrate cucteMsl IByX JIMHEHWHBIX YPABHEHUN C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHEUHBIM

23

24

2.5

Pemate TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TTOMOIIBIO
COCTaBJICHHUSI YpPaBHEHHS WM CHCTEMbI JIBYX YPaBHEHHH C ABYMS

NEPpCMCHHBIMU

[IpoBoguTh npOCTEMIIME HCCIENOBAaHUS YpPAaBHEHUH U CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
NpeCTaBICHUN (HanmpuMep, yCTaHaBIMBaTh, UMEET JIM YPaBHEHUE WIN

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nMHEHHBIE  HEPABEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,
n300pakaTh pelIeHUE HEPAaBEHCTB HA YHUCIOBOM MpPSIMOI, 3alMChIBATh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

ITOMOIIBIXO CHMMBOJIOB

2.7

Hcnons30BaTh HEpABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

OyHKIUU

3.1

PacnosnaBate  QyHKIME ~ W3ydeHHBIX  BUAOB.  Iloka3wiBaTh
CXEMaTHYECKH PaCIIONI0KEHNE Ha KOOPAMHATHOMN TIOCKOCTH IrpaduKoB
bynkui Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUITMEHTOB, OMMCHIBATH CBOWCTBA (PYHKITUIA

3.2

[Toka3piBaTh  CXEMAaTHYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
TUIOCKOCTH TpadukoB GyHKUMK Buaa y = YX, y = |X| U OmMCHIBaTh

CBOICcTBa (PyHKIIMIA

3.3

Ctpouth u wH300pakaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJpPAaTHYHBIX (QYHKIUHA MO WX

rpadgukam

3.4

PacnioznaBate KBajpaTuuHyro (QYHKIUIO MO (Qopmysie, NPUBOIUTH
IpUMEpbl KBAApaTHUUYHBIX (DYHKIUI M3 pealbHOW XKHU3HH, (DUBHKH,

reOMETPUH

Apudmernueckas v reoMeTpUYecKasi Iporpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 IPOrPECCUH MTPU

pa3HBIX crioco0ax 3agaHus

42

BBINONHATE BBIYMCIIEHUS C WCIONB30BaHUEM (QOPMYN 7-TO UJICHA
apu(MeTHYeCKOl U reoMeTpUUYEcKOil MpOrpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICOOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYyJIATOPa, HUPPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
1 Yucna v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit x apyroi. IloHsATHE palMOHAIBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSIOUYMBAHUE PALIMOHATIBHBIX YHCE
1o Apudmerndeckue IeMCTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3agay u3
' pearbHON MPAaKTUKU Ha YacTH, HA IPOOH
13 CreneHp C HaTypalbHBIM IIOKa3aTeleM: OIpeleleHne, NnpeoOpazoBaHuE
' BBIpa)KEHUI1 Ha OCHOBE OINpEIeIeHNUs, 3aUCh OOJIBLINX YUCEell
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU TPAKTUKU
s [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJbHbBIX YUCEIl
L6 PeanpHple  3aBUcMMOCTM, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLHUOHATIBHOCTH
2 AnreGpanyecKue BhIpaKEeHH
51 ITepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumblie
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCHMOCTH MEXIy BEIMYMHAMH B BUIEC (OPMYIIHI.
' Brraucnenus mo ¢popmynam
53 [IpeoOpazoBanrne  OYKBEHHBIX  BBIDQKEHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM IOKa3aTeIeM
55 OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Clio)keHHE, BBIUMTAHUE,
' YMHO>KE€HHE MHOTO4JIEHOB
26 @DopMyIIbl COKpPAIEHHOIO YMHOXKEHHUS: KBapaT CyMMbI U KBaJpaT pa3HOCTH.
' ®opmyiia pa3HOCTH KBaApaToB. Pa3ioxeHne MHOIOWIEHOB HA MHOXKUTEIN
3 VYpaBHeHus




VYpaBHeHHe, KOpEHb YpaBHEHHUs, INpaBWia NpeoOpa3oBaHUs YypaBHEHUS,

>l PaBHOCUJIBHOCTh YPAaBHEHUU
32 JluHeitHoe ypaBHEHHME C OJHOM MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PELICHUE JIMHEMHBIX YPAaBHECHUI
13 CocraBieHHe ypaBHEHUI 0 YCIOBHIO 33/auu. PelleHne TEKCTOBBIX 3a/1ay C
' MIOMOILBIO YPaBHEHUI
34 Jlunelinoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €ro Tpaduk
Cucrema JByX JMHEWHBIX ypaBHEHHH C JByMs IEepEeMEHHbIMU. PermieHue
3.5 CUCTEM YpaBHEHHI criocoOOM moJCTaHOBKH. IIpuMepsl pelieHus: TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopannara To4ky Ha IpsiMOi
42 YucioBble IpOMEXyTKU. PaccTosiHue Mexay AByMs TOYKAMHM KOOPAMHATHOU
' MPAMO
43 [IpssmoyronpHas cuctema koopawHat, ocu Ox u (Oy. AGciucca M OpIUHATA
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumepsl TpadukoB, 3anaHHbIX Qopmyiamu. UteHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkmun. I'padux Gynknumn. CroiicTBa QyHKIHIA
4.6 Jlunetinas Qynkius, e€ rpaduk. ['padux pyHkuum y = [x|
47 I'papuyeckoe pelmieHHe JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpPaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
. KBagpatubiif kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CgoiicTBa apudMeTHYECKHX KBaJIpaTHBIX KOPHEH M HMX MPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIOBBIX BBIPAKCHUH U BBHIYUCICHUSIM. J[eHCTBUTEIbHbBIE
yucna
1.3 CreneHb C 1enbIM MoKaszaTeseM U €€ cBoiicTBa. CTaHIapTHas 3alliCh YUCia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBanpaTHslil TpEXuiieH, pa3ioKeHUE KBAAPaTHOrO TPEXWIEHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alireOpanveckon qpoou
23 CrnoxeHue, BBIYUTAaHHE, YMHOXKEHHE, JIeJICHNE anredpandeckux apooei
2.4 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢GopMyia KOpPHEH KBaJIpaTHOIO YpaBHEHMS.
‘ Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIINXCA K TUHEWHBIM U KBAIPATHBIM
33 [Ipocreiimme qpoOHO-pallOHAIbHBIE YPABHEHUS
I'paduueckas uHTEpHpETaLUsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CUCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ IBYyMs mepeMeHHbIMU. [IpuMepsl peleHus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Perrenue TekcTOBBIX 33724 alreOpandeckuM crocobom
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCUIIBHOCTb HEPABEHCTB
3.9 JIuHeliHbIe HEPAaBEHCTBA C OAHON NIEPEMEHHOMN
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUA
il [lonstne ¢ynkuuu. OOIaCTh ONpENENeHHUs UM MHOXKECTBO 3HAaYEHUI
' ¢ynkuun. CrnocoOsl 3ajaHus QyHKINUN
4.2 I'padux Gpynkuuu. UreHue cBOMCTB GYHKIMU 1O €€ TpapuKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLIECCHI
4 @OyHKIUHN, OMUCHIBAIOIIME TMPSIMYI0O M OOpaTHYIO MPONOPIHOHATBHBIC
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHKIMU y =x7, y = X7
4.6 Oynkuun y = [x, y = [x]|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1 Yucna v BIYMCICHUS
. PanmonanbHple 4Mclla, MppalMOHATIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE IPOOH
MHOXeCTBO AeHCTBUTEIBHBIX YUCE, IeHCTBUTEIbHBIC YHCa KaK OECKOHEUHbIE
1o JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAUHATHOMN npsAMoil. CpaBHEHHE 1€ CTBUTENIBHBIX
yHcell
1.3 Apudmerndeckue TeHCTBUS C ACHCTBUTEILHBIMH YACIAMU
N3mepenus, npubIMKeHus, OleHKH. Pa3mepbl 00bEKTOB OKPYIKAIOIIEr0 MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyXkaromeM wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u ouneHka
pe3yJIbTaTOB BHIYMCIICHUI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 VYpaBHEHUsI C OJTHOU NTEPEMEHHOMN
2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOAAIIMXCS K KBaPaTHBIM
"4 bukBagpatrHoe ypaBHeHue. Ilpumepsl pelIeHus YpaBHEHUW TPETbEH U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaIBbHBIX YPaBHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpauk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHU C JBYMsI IEPEMEHHBIMU
29 Pemenue cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEHHOE, a IpPyroe —
' BTOPOU CTEIEHH
2.10 ['padmueckas MHTEpIpETALlMsl CUCTEMBI YPaBHEHUH C IBYMS IEpEMEHHBIMU
2.11 Pemienune TekcTOBBIX 33a4 alreOpandeckuM CrocoOoM
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pewienne cucreM TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBa
516 I'paduueckas mHTepnpeTalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

NEPEMCHHBIMU




DOyHKIMHU

KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI

> BEPILKHBI TapaboIibl, OCb CAMMETPUHU apaboJIbl

3.2 I'paduku bynkmmit y=kx, y=kx+b u ux cBoicTBa

33 I'padpuku bynkmuit y=k/x, v = x* 1 X cBOWCTBa

34 I'padpuku GyHKIMI , 1 UX CBOMCTBA
4 UYucnoBsle NOCIEA0BATENBHOCTH

41 Omnpenenenne u crocoObl 3aJJaHUs] YMCIIOBBIX IOCJIENI0BAaTEIbLHOCTEN. 3aaHue
' MOCIIe0BATEIHLHOCTH PEKYPPEHTHOM hopmyrioi u popMyIoil #-ro uaeHa

42 Apudmernueckas mporpeccusi. Dopmynsl n-ro  uineHa apupMeTHUECKOU
' MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerpuueckass mnporpeccusi. PopMyiabsl #n-r0  WIEHa T'€OMETPUYECKON
' MIPOTPECCUH, CYMMBI MIEPBBIX 71 YICHOB

44 H3o00paxeHne 4YICHOB apuU(PMETHUECKOM M TIeOMETPUYECKOW Mporpeccuit
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAIBHBIN POCT

4.5 CrnoxHbI€ IPOLICHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NMPOIrPaMMbl OCHOBHOIO
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Oomepalvy HaJl MHOXXECTBAMU, yMEHHUE OIEepUPOBATh MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBarh MOHATUSAMHM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJINUTH NPHUMEPBl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHU M

YMeHue ornepupoBaTh MOHIATHSAMHU: HaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JEIUMOCTh HATypaJIbHBIX 4YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas IpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YHCIIA, TPEACTABISTH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMylam,
IpeoOpa3oBaHusl LENbIX, JApPOOHO-PAllMOHAIBHBIX BBIPDAKEHUH U
BBIPAKEHUI C KOPHSIMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIIOJIb30BaHUMEM (OPMYJI Pa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OnecprupoOBaTh NOHATUAMU: YHUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE penlaTh JUHEHHbIE U KBAJpPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEWHBIX YPaBHEHUW, JTMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMI
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TPAKTUYECKUX 3aJa4; YMEHUE HCIOJb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJISi WM300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIHH, HYITUT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWsS, HaAWOONbIIEe W HAUMCHbBIECEC 3HAYCHUS
GbyHKIHN; yYMEHHUE OTIepPUPOBATH TIOHSATHUSIMHU: npsiMast
MPOMOPIIMOHAIIHOCTD, JTUHEHHAs (PYHKIHsI, KBaJpaTH4HAs (DYHKIIUS,
oOpaTHasi TPOMOPIUOHAIBHOCTh, Tapaboia, THuIepoosia; yMEeHue
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, IS pEIeHHs 3a7ad U3 APYTUX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAXKATh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUYNHAMU

Ymenue OIIEepUPOBATH HOHSATHAMM: M0CJIe10BATENbHOCTb,
apupMeTHyecKkass M TEOMETpUYeCKas  IPOTPECCHH;  YMEHHE
UCIOJb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUH 3ajad, B TOM 4YMCIEe 3aJa4 U3 JAPYTux

y‘-IC6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peliaTh 3aJa4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLCHTEHI,
JO0JIM MW YacCTHu, AIBUKCHUC, pa60Ty, LOCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA MW CHUCTEMblI II0 YCJIOBUIO 3aadadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHUBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJbHHUK, paBHOOEAPCHHBIH
W PaBHOCTOPOHHUHN TPEYTOJIbHUKH, MPSMOYTOJbHBIM TPEYTrOJbHUK,

Me/inaHa, OUCCeKTpUca M BBICOTA TPEYTOJbHMKA, YETHIPEXYTOJIBHUK,




napajiesiorpaMM, poMO, TPSMOYTOJNIBHUK, KBajpaT, Tpalelus;
OKPYKHOCTb, KpyT, KacaTelabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO0XKJIEHUE T€OMETPUYECKHX BEINYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB (QUTYp U PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PAaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yroja MeXAYy TMNpSIMbIMHU, TMEPIEHIUKYJSApP, HAKJIOHHAs, MPOEKIUs,
nonobue Gpuryp, moJoOHbIE TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSAMOH; yMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKPYKAaIOIIeM MUPE

11

YMeHue omnepupoBaTh MOHATUAMM: JUIMHA, PAcCTOSIHUE, YIoJ
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyNbl TepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
MPSIMOYTOJIBHOTO MapajuIeJeNUIe1a; yYMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIAAEH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpPbl OT pPYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbLHOMY OITMCAHUTIO

13

YMeHne  omepupoBaTh  MOHATHSAMHU:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YHCIIO, CKATSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHATHUSMH: CTOJOMKOBBIE M  KPYTrOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIee 3HAYCHHUs, pa3Max YHUCIOBOrO Habopa;

yMEHHE  U3BJIeKaTh, HHTEPHPETUPOBATH U  IPEeoOpPa3OBbIBATh




15

16

uHbOpMAIIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JUarpaMmax,
OTpa)KAIOIYI CBOMCTBA M XapaKTEPUCTUKM pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KarolieM MHUpe

YMeHne omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydaiHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMCHUC HaAXOAHUTb BCPOATHOCTU CHy‘-Iaf/’IHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BaHHEM
MpaBWJIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peaJbHBIX
COOBITHI W SIBICHUH, MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIIOHATHUEM HE3aBUCUMBIX CO6BITPII>1; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEIT U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHune BbIOMpaTh MOIXOIANIMNA W3YYEHHBIA METOJ IS PEIICHHS
3a/1a4d, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MaTEMAaTUKU B
WCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTATHI,
MOJIYyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAYyKH, NMPUBOJIUTH
MPUMEPhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

1 BCEMUPHOH UCTOPUH




ITEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku Je1MMOCTH LENbIX YUCE

1 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' MEPUOIUUECKHE IPOOU

13 Panmonaneupie uncia. ApudMeTHdecKHe OIepalud ¢ PaldoOHAIbHBIMU
' YUCIaMHU

L4 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' qrCcIaMu

s [TpuOmk€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OILIEHKa
' pe3ynbTaTa BEIYUCICHUN

2 Anrebpanueckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mnokaszatesneM. CTENeHb C PAlMOHAIBHBIM IMOKA3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTEINEHH. HevictBust ¢
' apupMeTHUIECKIMH KOPHIMHU HATypaIbHON CTETICHU

3 YpaBHEHUs 1 HEpABEHCTBA

31 Lensle u npoOHO-parioHanbHbIe ypaBHEHUS. CHCTEMBI W COBOKYMHOCTHU
' YpaBHEHUU

35 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3a1au

4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmernueckass U reoMerpudeckas mnporpeccuu. Dopmynia  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
Oynknus, crnocoObl 3amanus  ¢yHkuuud. I'paduk  ysknuu. OoOmacteh
ompeieNIieHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymu dyakmmm. [TpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojapsHuKu
7.4 OKpy’>XKHOCTb U KpYyT
7.5 N3Mepenne reoMeTpUIEeCKUX BEITMYNH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padbr




YYEBHO-METO/INMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka. Anrebpa: 7-i kinacc: 6a30BbIl ypOBEHb: YUCOHHK, 7 Kitacc/
MakapsiueB FO.H., Munatok H.I'., Hemikos K.W. u apyrue; nox pexn.
TensikoBckoro C.A., AkimonepHoe oouiectBo «M3aarenscTBo
«IIpocBemenue»

» Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypOBEHb: YUeOHUK, 8 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u apyrue; oz pex.
TensikoBckoro C.A., AkiimonepHoe o6miectBo «3narenbeTBo
«IIpocBenienue»

* Maremartuka. Anre0Opa: 9-i kiacc: 0a30BbIil YpOBEHb: YUueOHUK, 9 kinacc/
MakapsiueB FO.H., Munarok H.I'., Hemikos K.W. u apyrue; nox pexn.
TensikoBckoro C.A., AkimonepHoe o01iecTBo «M3marenscTBo
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e Makaperues FO.H., Munarok H.I'. u 1p. MeTonnueckne pekoMeHaanuu

s 7-9 xnaccoB 2017 M.:IIpocseiienue

o [Ipumepnas paGodasi mporpaMMa OCHOBHOTO OOIIIETO 00Opa30BaHUs

npeaMera «MaremaTrka» 0a30BBINYPOBEHD

e OnoOpena perieHueM (eaeparbHOro0 yueOHO-METOIUIECKOTO

oObenuHeHus o ooemMy oopazoBaHuto,MpoTokod 3/21 ot 27.09.2021 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

—https://resh.edu.ru/
—https://uchi.ru/






