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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOINIETo
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK W TYMaHUTApHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAODKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butne y o0ydarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOppl oOecrieynBaeT pa3BUTUE YMEHMs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPEeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOeHUE Kypca aliredpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUSI OOYYarOIIMXCS: OHM HCIMOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PAcCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENTFHOM  JIETEIBHOCTH  OOYYarOMIMXCs, TOPTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alueil 1essTeIbHOCTHOTO MPUHIINIA 00yYEeHNUS.

B cTpykType nporpammel yaeOHOTO Kypca «Asredpay Jj1si OCHOBHOTO OOIIETOo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHUE JIMHUU:
«Yucna u BBIUKCICHUN», «ANTeOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBa», «DyHkium». Kaxkgas w3 3THX colepiKaTelbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHCTBYS C
JPYyrUMU ero JuHusMd. B xome wu3ydeHuss y4eOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MUCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  yHHUBEpPCAJIBHOTO Maremarnueckoro s3bika. ConaepxaTeabHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne muHMA «YHWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW ISt
JTATbHEHIIET0 M3yYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS aTOPUTMAMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPIICHHE OCBOSHHUS YMCIOBOUM TMHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEMaTUYECKOro arnmapara, HeOoOXOAUMOTro Ui pPEelIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT palMOHATIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH, OIUCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAIT TakxKe NajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT'0, B YaCTHOCTH, JJIs1 OCBOEHHUS Kypca
uHpOpMAaTHKU, W  OBJAJCHUE HABbIKAMU  JICIYKTUBHBIX  PACCYXKICHUM.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
obmiectse. M3yuenue MmaTepuasna cnocoOCTByET pa3BUTHIO Y 00YUaIOIINXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEICTABICHUM O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy mIaHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpXKaHUS:
«Yucnma © BBIUKCIEHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHHUS U
HEPABEHCTBA», «DYyHKIUN.

Ha uzydenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 knacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 yaca (3 yaca B HeeNto).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. Apudmernyeckue JEHUCTBUS €
palOHAJIBHBIMU YKCIIaMU. Pelenne 3amad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 00X yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE IpoOU U ApOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3a0a4 U3 PEaIbHON ITPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCE.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAUYCHHUE BBIPAKEHUS C IIEPEMEHHOU. JlomycTuMble
3Ha4YeHHus nepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEJICHUS MOAOOHBIX CIaraeMbix.

CBOIICTBA CTENEHU C HATyPAIbHBIM MOKA3aTEJIEM.

OnHouwieHsl 1 MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pazHocTh. Popmylia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOrO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEeHb YpaBHEHHWs, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
ypaBHEHUS, pEIICHUE JIMHEUHBIX ypaBHEHU. COCTaBIICHUE YPABHEHUM IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByxX
JVMHEMHBIX YPaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYIIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CpoiictBa pynkuuii. Jluneitnas dynkuus, e€ rpapuk. ['padux dynkuum y = [x|.
['padmyeckoe pelnieHue IMHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yuciaa v BIYMCICHUA

KBaaparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolicTBa apupMETUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUHCJIEHUSIM. J|eiCTBUTENBHBIE YUCTIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSAJTreOpandeckne BbIpaKeHu st

KBagpaTHbIil TpEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE anreOpandeckux ApoOeH.
PanronanbHbIe BhIpaXKEHHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPaBEHCTBAY pABHEHUSI U HEPABEHCTBA

KBaapartHoe ypaBHeHue, (opMysia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUM, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIBHBIE YPAaBHEHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWW C JBYMsS IlepeMeHHbIMHU. l[Ipumepsl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMSI IEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuuu. OOIacTh ONMpeAeNIeHNs U MHOKECTBO 3HAUEHUI (PYHKIUU.
CrnocoObl 3aanus PyHKIHIA.

I'padpux ¢ynkuun. Yrenune coilcTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



OyHKINKA, ONMUCHIBAIOININE TMPSMYI0 M OOpaTHYIO MPOMOPIHMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KITACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MTPSAMOM.

CpaBHEHHME [JIEWCTBHUTENIbHBIX 4HCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEUCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTENBHOCTh IMPOIIECCOB B
OKpPY’KaroIIeM MHUpE.

[TpubnnKEHHOE 3HAUEHHNE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTJIeHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiady
aNredpanvyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cUCTeEM JBYX YpaBHEHUN,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEpIIpETalys CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHou. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEepHpeTalds HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPaOOJIbI.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| ,  ux
CBOWCTBA.



YucnoBble  mocliie1oBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIioi U HOpPMyYJIIOi n-TO YICHA.

Apudmernueckas U reoMerpudeckas mnporpeccur. PopMynbl n-TO YieHA
apru(PpMETHIECKON U TeOMETPUUECKOM MPOTrpecCuil, CyMMbI TIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TIeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOHUIOMY M HACTOSIIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAM3ALUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTHOKEHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCHEIHON NpodeccroHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMaTHUYECKOW KYyJbTypOoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEpecax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICCTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (HOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3oBble 1ornueckue aAeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHOIICHWHA MEXIy MOHITHAMHU, (HOPMYIUPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHBIC, €AMHUYHBIC, YacTHhIE W oOmIue,
YCIJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JieNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHH, YMO3AKIIIOUESHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSIMBIEC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpaWBaTh apTryMEHTAILMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapUAHTOB peIICHHUS, BBHIOMpATh HambOJee MOAXOAANMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME IMPOTUBOpEUYUE, MpoliIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHUE;

IPOBOAUTH [0 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB U 000O0IICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IpOIECCa, a TaKKE BbIIBUIATH
MIPE/IMOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTH HMH(OpPMAlMM, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U WHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpATh (GopMy TMpeACTaBiIeHUS HHDOpMAUUMU U HILTIOCTPUPOBATH
perraemMbie 3ala4yd  CXEMaMH, JuarpaMMaMH, WHOW TpapuKkod ©u UuxX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSM, NPEAJIOKEHHBIM
YUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

BOCIIpUHUMATD U (bOpMy.HI/IpOBaTB CYKICHHUA B COOTBCTCTBUU C YCIIOBUAMUA
H 0CJIsIMH O6IIICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KATh CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4, KOMMEHTHUPOBATh MOJTYyYEHHBINA PE3yIIbTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA IOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYUE M CXOJCTBO MO3MIIHMA, B
KOPPEKTHOM Popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;
OPEJICTaBIsATh  pE3yNbTaTbl  pEHIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCIIEJOBaHMsI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAllUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh ¥ UCIIOJIb30BaTh MPENMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI U pelIeHUN Y4eOHBIX MaTeMaTHUYECKHUX 3a71aY;

OPUHUMATD LEJIb COBMECTHON AESITENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
o0Cy»KIaTh MPOLIECC U pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTsl (00CyXaeHHs, 0OMEeH
MHEHHUSIMU, MO3TOBBIE IITYPMbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBbI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJIAThH IUIAH, AJITOPUTM pPELICHUs 3a1a4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN ¢ y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICSITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOM LIEJIN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 kJjacce OOyYarONIMICS TOJYYHUT CISTYIOIIIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCIEHUS

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHE
JIEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHUs YHUCJIOBBIX BBIPAKEHUH, MPUMEHSTH Ppa3HOOOpa3HbIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oaHOM (OPMBI 3aMKMCH YUCEN K JPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTU
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyTIsTh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIpKEHUM. BBIMONHIATE ACHCTBUS CO CTENEHSMU C HATypabHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3IOKEHNE Ha MHOXKUTENIM HATypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ YYETOM OTPAaHMYECHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBAEMbIX 0ObEKTOB.

AnredpanvyecKue BbIPAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MIPOIECCE OCBOCHUS YUeOHOI0 MaTepHaia.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPOXXCHUW MNPU 3alaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh peobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BrIMOMHAT yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOT'OYJICH, TPUMEHSTH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOITEr0 MHOXKUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEATTbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IMOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemwlare yiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBUIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHs K paBHOCWIbHOMY emy. IIpoBepATh, siBasercs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpaQUK JUHEHHOTO YPABHEHHUS C IBYMS
IEPEMEHHBIMHU, MI0JIb3YSACh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHU.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH 10 yCIOBHIO 33Ja4H, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3alHCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvecKkoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH Ipapuky TMHENHBIX QyHKUIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, pPACCTOSHHE, II€HA, KOJWYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpEeACTAaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonb30oBaTh HavyallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIa TOYUKaMH Ha KOOPAUHATHOM MPSMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ys MPU HEOOXOAUMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKALIUX KBAJpPaTHbIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OONBIIMX W MajblX YUCEN C MOMOIIBIO JIECATUUYHBIX
npo0eit u creneneit yucia 10.



AnredpanyecKue BbIPaKeHUs

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelIeM, BBIITOIHSITh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIUX CTENIEHH C LETbIM TOKa3aTEJIEM.

BhINONHATE TOXKAECTBEHHBIE MPE0Opa30BaHMs PAllMOHAIBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alIreOpandyecKUMH ApOOsIMHU.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHM JI pelICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewaty nMHENHBIE, KBAaJIpaTHbIE YPAaBHEHUS U PAlMOHAJIbHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBlIeHu (YCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aqaud K €€ anreOpandeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMBbl YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]]a4U MOJYYEHHBIN PE3YJIbTaT.

[IpuMEHATH CBOMCTBA YUCIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpad)uuecKyto
WJUTIOCTPALIMIO MHOKECTBA PEUIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[ToHumaTe ¥ KCIMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYECHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpadukKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= VX, OIIICHIBATH CBONCTBA YHCIIOBOIT (hyHKIINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIIE
MpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBATH U YIIOPSAIOUYUBATH PALIUOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BrimonHITh apudMeTuueckue JeHCTBUS C palliOHAIBHBIMU YUCIIAMU, COYETast
YCTHBIE U MHUChMEHHbIE MPUEMBI, BBINOIHATH BBIYMCICHUS C UPpalMOHATbLHBIMU
YUCJIAMH.

HaxonuTh 3HaueHus CTENEHEN C IEIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAUYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyrJisiTh  IEUCTBUTENBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pe3yJbTara
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEPaBeHCTBA

Pernats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHHUS, CBOISIINECS K HUM,
pocTerne APOOHO-PALMOHAIBHBIE YPABHEHHUS.

Pemate cucteMbl IBYyX JIMHEWHBIX YPAaBHEHHUU C JABYMSI NEPEMEHHBIMU U
CUCTEMBI JIBYyX YPaBHEHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TEKCTOBBIE 3amadyuM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI LI CUCTEMBI JIByX YPaBHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBouTh MpocTeiiiive UccaeoBaHusl YpaBHEHUM U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpPaBHEHUMW pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemare nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHUCIIOBOM MpPSAMOM, 3alMChIBaTh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmatp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUH PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUJO0B. I[lOKa3bpIBaTh cXeMaTHUECKU

pacIoIoXeHNe Ha KOOPANHATHOM TUTIOCKOCTH TpaduKoB QYHKIWH BUAA: y = kx, y =
kx+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = | x|, B 3aBHCHMOCTH OT 3HAUYCHUIA
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpaPUKU KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apupMETHUECKYIO M TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpPMYJ nN-ro  4jeHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh YIEHBI IOCJIEIOBATEIbHOCTHY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOpa, UG POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoauyecTBo yacoB
HaumeHnoBaHue pa3iesioB U TeM DJIeKTpoHHbIE (U (PPOBBIE)
Ne i/mn Konrpoabnbie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThbI
Uucna v Beluncienus. PanmonanbHbie
1 25 1 0 https://m.edsoo.ru/3T9611 VNP
qucna
2 Anrebpanyeckue BbIpaXKEHUS 27 1 0 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHUS U HEPABEHCTBA 20 1 0 https://m.edsoo.ru/6M3BVY 10F
4 Koopaunats! u rpaduku. OyHKmn 24 1 0 https://m.edsoo.ru/HIOISN9VV
5 [ToBTOpEeHME M 000OIIEHNE 6 1 0 https://m.edsoo.1u/XBWB6S8AXB
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne n/m Kontpoabnbsie  IlpakTHueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTbl padoThI

| K

1 7EIa 1 BLITHCHEHIA. TNBaIpatHble 15 0 0 https://m.edsoo.ru/ORMAGNHCK
KOpHHU
Uucna cieHus. CreneHs ¢

2 FEIE H BRIHECHI. TACHEHD 7 0 0 https://m.edsoo.r/Q7 A3CXOIL
1EJIBIM MTOKa3aTeIeM
AnreGpanyeckue BhIpaXKeHHs.

3 p . p 5 1 0 https://m.edsoo.ru/GB7K30KCG
KBanparsslii TpéxuineH
Anre6 .

4 JPCOPAITECKHE BHPDRCHIA 15 1 0 https://m.edsoo.ru/Y683RP1V9
Anrebpanueckas 1poOb
VYpaBHe €paBEHCTBA.

5 PABHEHIA 1 HEPABCHUTE 15 1 0 https://m.edsoo.ru/UDKT3SX0OP
KBanparusie ypaBHeHUs
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI

6 P . P 13 0 0 https://m.edsoo.ru/I COHSLYTW
YpaBHEHUIA
v .

7 PABHEHITE 1 HepaBenoina 12 1 0 https://m.edso0o.ru/SDGS 10004
Hepasencra
Oynkuuu. OCHOBHBIE TTOHSITHS 5 0 0 https://m.edsoo0.ru/30QTSJORU
Oynkuuu. Yncnossle GyHKIUU 0 0 https://m.edsoo.ru/B2NFZC7XH

10 [ToBTOpenue n 00obIICHNE 6 2 0 https://m.edsoo.ru/SQCVO6UFOT

OBULIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




9 KJIACC

KoauuecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Konrtpoabusie IIpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Yucia 1 BeIYUCIEHUS. JIeiCTBUTEIILHEIE
1 A 9 0 0 https://m.edsoo.ru/E9QJ7QNTB
qHciia
VYpaBHEHUS U HEpaBEHCTBA. YPaBHEHUS C
2 p . p . p 14 1 0 https://m.edsoo.ru/LLGLQKIU2
OJIHOM MEPEMEHHOM
VpaBHeHUs 1 HepaBeHCTBA. CHCTEMBI
3 p . p 14 1 0 https://m.edsoo.ru/UTNAJAKLP
YpaBHEHUI
YpaBHeHus U HepaBeHCTBaA. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/ZFUMLNDJK
OyHKIMU 16 1 0 https://m.edsoo.ru/SYHPVCOAU
YucnaoBeIe MOCIEI0BATEIbHOCTHU 15 1 0 https://m.edsoo.ru/LT2RT120]
IToBTOpEenue, o000IIEHHE,
7 p HI . 18 1 0 https://m.edsoo.ru/YMZ3IOUNQ
cHCTEMaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoJuaunyecTBO 4acos

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Konrpouabusie IIpakTHueckue

n/n Bcero H3yuyeHusi o0pa3oBaTesibHbIE pecypchl

padoThI padoThbI

[MousTHE PALIMOHAIIEHOTO

1 patt 1 0 0 https://m.edsoo.ru/JJSPOLJ5P
quciia
ApudMeTnuecKkue IeiCTBUS C

2 P A 1 0 0 https://m.edsoo.ru/5YQ5110PH
parMoHAIbHBIMHA YHCIIAMHU
A €TUYECKHE JeHC C

3 puMeTHHICCKHE ACHCTBHA 1 0 0 https://m.edsoo.ru/VBKUYA1I3
palMOHATLHBIMA YHCIIAMU
ApudMeTuueckue IeiCTBUS C

4 pu¢ a 1 0 0 https://m.edsoo.ru/RKKGCDWDX
parMoHAIbHBIMH YHCIAMHU
ApudMeTnuecKkue IeiCTBUS C

5 P A 1 0 0 https://m.edsoo.ru/6J97WH7B0
parMOHATLHBIMA YHCIIAMHU
ApudMeTnueckue IeiCTBUS C

6 pug a 1 0 0 https://m.edsoo.ru/XOBICPKYU
parMOHATLHBIMA YHCIIAMU
CpaBHeHHe, YIOPSAI0YNBAHHIE

7 P yropan 1 0 0 https://m.edsoo.ru/Q5SHC4XNN|1
paloHaIbHBIX YHCEI
CpaBHeHune, yIIopsIounBaHuE

8 p yHopan 1 0 0 https://m.edsoo0.ru/ZXX160XM6
PaIMOHATILHBIX YHCEI
CpaBHeHue, yIOPsI0YUBaHHIE

9 P yHopAn 1 0 0 https://m.edsoo.ru/68SKNGFY 1
PaIMOHATBHBIX YHCEIT
CreneHs ¢ HaTypalIbHBIM

10 yp 1 0 0 https://m.edsoo.ru/INAP6MXKP
okKasarejieM
CreneHs ¢ HaTYpaIbHBIM

11 yp 1 0 0 https://m.edsoo.ru/7XOSTGAUE

IIoKa3aTrcjiemM




12

13

Crermnenb ¢ HaTypaJbHBIM
[O0Ka3aTeseM

Crernenb ¢ HaTypaJbHBIM
noKasaresiem

https://m.edsoo.ru/Z2DMKS5TOQ

https://m.edsoo.ru/30K9HK3ES

14

15

16

17

CreneHb ¢ HaTypaJbHBIM
II0Ka3aTesneM

Pemnienrie OCHOBHBIX 33124 Ha
IpoOu, IPOLIEHTHI U3 pPeaIbHOM
NPaKTHKH

PernieHne 0OCHOBHBIX 33724 Ha
JpOOH, MIPOLICHTHI U3 PEATbHOM
HPaKTUKH

Pemennrie OCHOBHBIX 3aj1a4 Ha

JIpoOH, IPOLIEHTHI U3 peaIbHOMN
MPAKTUKU

https://m.edsoo.ru/XRAUSP9XC

https://m.edsoo.ru/88 A9SXJOC

https://m.edsoo.ru/ZK6CAOTTS

https://m.eds00.ru/XJOO68PRV

18

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPaKTUKHU

https://m.edsoo.ru/ZRZR56B42

19

20

21

IIpu3Haku A€IUMOCTH,
Pa3JIoKEHUS HA MHOXKUTEIN
HaTypAJIbHBIX YHCET

IIpu3Haku A€IUMOCTH,
Pa3oKEHU HA MHOKUTEIU
HaTypaAJIbHBIX YNCET

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oObpaTHas
IPONOPLUOHAIIBHOCTH

https://m.edsoo.ru/M9B2YO6EH

https://m.edsoo.ru/QOMEKSFB3K

https://m.edsoo.ru/ZGBIDNS4T




22

23

24

PeanbHbIe 3aBUCHMOCTH.
[psimast u oOpaTHas
IPONOPLHUOHATIBHOCTH
PeanbHbIe 3aBUCHMOCTH.

[Tpsimast u o6paTHas
POMOPLUOHATIBHOCTH

PeanpHbIE 3aBUCUMOCTH.

[Tpsimast u oOpaTHas
MPOMOPLUOHATIBHOCTH

https://m.edsoo.ru/7P7GGF7FW

https://m.edsoo.ru/SDPNI9TZ6X

https://m.edsoo.ru/TQHPVAWHS

25

26
27

KonTtposnpHas pabora mo teme
"PaunonanpHble yucina'

BYKBCHHBIG BbBIPAXXCHHA

Dopmysl

https://m.edsoo.ru/HBPVHNVWX

https://m.edsoo.ru/6UVOUYGHZ
https://m.edsoo.ru/ULONSB6MQ

28

29

Dopmyiibl
Ilepemennsie. JlomycTumelie
3HAYEHUsI IEPEMEHHBIX

https://m.edsoo.ru/811X5GM37

https://m.edsoo.ru/U1S48TT7P

30

[IpeobpazoBanmne OyKBEHHBIX
BBIPAKEHHM, pACKPBITHE
CKOOOK U IIpUBE/ICHNE
NOJOOHBIX ClIaraeéMbIxX

https://m.edsoo.ru/SAWKACS5UI

31

[IpeobpazoBanme OyKBEHHBIX
BBIPAKEHUM, pACKPBITHE
CKOOOK U IIpHUBE/ICHUE
IMOAOOHBIX ClIara€MBbIX

https://m.edsoo.ru/NMFL9ZXGT

32

[IpeobpazoBanue OyKBEHHBIX
BBIPAKEHUI, pACKPBITHE
CKOOOK U IpHUBE/ICHNE
IMOAOOHBIX ClIara€MBbIX

https://m.edsoo.ru/MT7LIHJTI




[IpeoOpa3zoBanne OyKBEHHBIX
BBIPAKEHUM, PACKPBITUE

33 https://m.edsoo.ru/2PS60L2MX
CKOOOK ¥ ITPUBEJICHHE
MOJOOHBIX ClIaraeMbIX
CBoiicTBa CTENEHH C

34 https://m.edsoo.ru/NWOPGZD5X
HaTypaJIbHBIM TTOKa3aTesieM
CBOMCTBA CTEIEHH C

35 https://m.edsoo.ru/FHT0O6IK9
HATYpaJIbHBIM MOKa3aTeleM
CBOJICTBA CTEIEHH C

36 https://m.edsoo.ru/B6428B6HE
HATYPaJIbHBIM ITOKa3aTelIeM

37 MHuorouseHsl https://m.edsoo.ru/SBYRPH63Q

38 MuorouieHsl https://m.edsoo.ru/TX5A1BYOP
CnosxeHuie, BEIYUTAHUE,

39 https://m.edsoo.ru/SQUZRWDNE
YMHOKE€HUE MHOTOYJIEHOB
CnosxeHuie, BHIYUTAHUE,

40 https://m.edsoo.ru/V1EABSLKS
YMHOKE€HUE MHOTOYJIEHOB
CroxeHne, BEIYATaHUE,

41 https://m.eds00.ru/9SIVSVCCR
YMHOKEHUE MHOTOYICHOB
Cnosxenue, BEIYUTAHUE,

42 https://m.eds0o.ru/SMVOVWOOX
YMHOKE€HUE MHOTOYJIEHOB
DopMyIIEI COKpAIIEHHOTO

43 pMY pail https://m.edsoo.ru/NO4UJ 1909
YMHOXKEHUS
DopMyIEI COKpaAIIEHHOTO

44 pMY patll hitps://m.edso0o.ru/HO43N45XG
YMHOXKEHUS
DdopmyIIel COKpaIliEHHOTO

45 PMY pail https://m.edsoo.ru/M65HAZI9K
YMHOXKEHUS
DopMyIEl COKpAIIEHHOTO

46 PMY pait https://m.edsoo.ru/GKZX20Z60

YMHOKCHU A




47

48

DopMyJIbl COKPAILIEHHOTO
YMHOXKCHHS

PaznoxxeHrne MHOTOYJIEHOB Ha
MHOXUTECIIN

https://m.edsoo.ru/I0OVSJ490G

https://m.edsoo.ru/SNDJBUQPC

49

50

51

Paznosxenne MHOTOUYICHOB Ha
MHOXUTCIIN
Pa3noxeHrue MHOrOWIEHOB Ha
MHOXUTCIIN
PasnokeHne MHOro4JI€HOB Ha
MHOYKUTEIHU

https://m.edsoo.ru/IFZ9ZMWBF

https://m.edsoo.ru/VHOYO83S6

https://m.edsoo.ru/OW7BZH4R7

52

KonTtponpsHast pabora o Teme
"Anrebpanyeckue
BbIpaXEHUS"

https://m.edsoo.ru/BDDEVS4EK

53

54

55

VYpaBHeHue, IpaBuiia
peoOpa3oBaHus ypaBHEHNUS,
PaBHOCHUIIBHOCTh YPaBHEHUI

JIuneliHOEe ypaBHEHHE C OAHOU
[IEPEMEHHOM, pelIeHue
JIMHEUHBIX YPaBHEHUN
JIuneliHOEe ypaBHEHHE C OAHOU
[IEPEMEHHOM, pelIeHue
JIMHEUHBIX YPaBHEHUN

https://m.edsoo.ru/GRHIGP2KI

https://m.edsoo.ru/J9IAC3MES

https://m.eds0o0.ru/0QRSEM6NP

56

JIuHeitHoe ypaBHEHHE C OJJHOU
IIEPEMEHHOM, pelIeHNe
JIMHEUHBIX YPaBHEHUN

https://m.edsoo.ru/D6OWXRO9D

57

Pemenue 3agad ¢ moOMOIIBIO
ypaBHEHUU

https://m.edsoo.ru/PQ795X9GS




Pemrenune 3a1a4 ¢ mOMOIIBIO

58 . 1 0 0 https://m.edsoo.ru/NAYY0Z53U
ypaBHEHUI

59 Peweite ia,uaq © HOMOTIPIO 1 0 0 https://m.edsoo.ru/A2Y4UUQVN
ypaBHEHHUI

60 Pemerine %aﬂaq © HOMOTIBIO 1 0 0 https://m.edsoo.ru/NOYLOHCLZ
ypaBHEHUI

61 Jluneiitioe ypabietie ¢ AByMs 1 0 0 https://m.edsoo.ru/W14LGR2MY
NEPEMEHHBIMH U €T0 TpaduK

62 Jluneiinoe ypasHEHHE C ABYM 1 0 0 https://m.edsoo.ru/LETETJ2C6
MEPEMEHHBIMH U €ro rpaduk
Cucrema ByX JIMHEHHBIX

63 YpPaBHEHUH C JIBYMsI 1 0 0 https://m.edsoo.ru/QTD7JFP1J
NepeMEHHBIMHU
Cucrema IByX JIMHEHMHBIX

64 ypaBHEHUH C ABYMsI 1 0 0 https://m.edsoo.ru/OAGIEXGNA
nepeMEHHBIMHU
Cucrema JByX JIMHEHHBIX

65 YpaBHEHUH C ABYMsI 1 0 0 https://m.edsoo.ru/HPXUV46S1
epeMEHHBIMU
Cucrema JByX JIMHEHHBIX

66 YPaBHEHUU C IBYMsI 1 0 0 https://m.edsoo.ru/OUPINYNVT
epeMEHHBIMU

67 Pemenue cucrem ypaBHEHHI 1 0 0 https://m.eds0o0.ru/3ATJOIIWTX

68 Pemenue cucrem ypaBHeHHM 1 0 0 https://m.edsoo.ru/4RXQ705DK

69 Pemenue cucrem ypaBHEHHI 1 0 0 https://m.edsoo.ru/K46JM2756

70 Pemenue cucrem ypaBHeHHM 1 0 0 https://m.edsoo.ru/B9E2ZSFE2

71 Pemenue cucrem ypaBHEHHI 1 0 0 https://m.edso0o0.ru/SJOXABKO1




KonTponbhas pabota no teme

72 " . " https://m.edsoo.ru/SUUBMW2MW
JIuHeliHbIE ypaBHEHHUS

73 Koopaunara Touku Ha nmpsiMoi https://m.edsoo.ru/J66IRK3NT

74 YHucnoBble TPOMEKYTKH https://m.edsoo.ru/SSFASVYRF

75 YucnoBble TPOMEXYTKH https://m.edsoo.ru/MAHAVI11]
PaccrosiHue Mex Iy 1ByMst

76 TOYKAMU KOOPAMHATHOU https://m.edso00.ru/9QZUGCUFD
IPSAMOM
Paccrosinne mexay 1ByMs

77 TOYKAMU KOOPAMHATHOM https://m.edsoo.ru/PV132Y944
IPSAMO
[IpsiMmoyronbHas cucrtema

78 https://m.edsoo.ru/CO30ERBS50
KOOPJIMHAT Ha MJIOCKOCTH
[IpssmoyronbHas cucrema

79 https://m.edsoo.ru/NCF8JGC5X
KOOPJIMHAT Ha MJIOCKOCTH
ITpumeps!l rpadukos,

80 puMEpEI rpacp https://m.edsoo.ru/OPIQUG389
3a/laHHBIX (opMyTIaMu
IIpumepsl rpaduKoB,

81 pHMepBI rpag https://m.edsoo.ru/LOC2FIZXO
3a/laHHBIX (hOpMyIIaMu
ITpumeps!l rpadukos,

82 p pot rpagd https://m.edsoo.ru/QOBNSNXORE
3a/laHHBIX (opMyTIaMu
Utenue rpadukoB peaibHBIX

83 . https://m.edsoo.ru/DXYUCRJOB
3aBUCUMOCTEN
Urenue rpaduKkoB peabHBIX

84 . https://m.edsoo.ru/6K9KNZOTV
3aBUCUMOCTEN

85 [Tonsitne hyHKIIN https://m.edsoo.ru/07DA7MB42

86 I'padux Gynkmu https://m.edso00.ru/TZMJKTS53T




87 CaoiicTBa GQyHKIUN 1 0 0 https://m.edsoo.ru/SISWITWRK
88 CaoticTBa (QyHKIIUH 1 0 0 https://m.edsoo.ru/XZFOX71JC
89 Jlunetinas QyHKIUA 1 0 0 https://m.edsoo.ru/C3FTZAUXY
90 Jluneitnas pynkuus 1 0 0 https://m.edsoo.ru/CSINSCITT
91 HOCTPOGIjHe rpajura 1 0 0 https://m.edsoo.ru/ALDEVUW7L
JTUHEHHOU (QYHKIUU
92 Hoctpoerie rpadika 1 0 0 https://m.edso0.r/AG8V2CCL2
JMHEWHOU (QYHKIIUU
93 I'paduk pyHkmH y =[X| 1 0 0 https://m.edsoo.ru/U2B6L.BB43
94 I'paduk pynkuuu y =[x| 1 0 0 https://m.edsoo.ru/L.17LHIBMJ
KonTtponbHast pabora o Teme
95 "KoopmuHatst Fpa(l)I/Ij( - 1 1 0 https://m.edso00.ru/057QJMNO5
Oyukun" / Beepoccuiickas
npoBepoyHas pabora
Hrtorosast KOHTpOJIbHASA
96 pabora / Beepoccuiickas 1 1 0 https://m.edsoo.ru/UIPPNSA43
poBepoyHas paborta
IToBTOpEHNE OCHOBHBIX
97 MOHSITUN U METOJIOB Kypca 7 1 0 0 https://m.edso00.ru/6OMBVGGTM
Kjacca, 0000IIeHre 3HaHuI
[ToBTOpEeHNE OCHOBHBIX
98 MOHSITUN ¥ METOJIOB Kypca 7 1 0 0 https://m.edsoo.ru/VM6BWRAOI
Kjacca, 0000IIeHHEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX
99 MOHSATUN U METOJI0B Kypca 7 1 0 0 https://m.edso0.ru/0501XLYKM

Kjacca, 0000IIIeHHE 3HAHUH




100

101

102

[ToBTOpEHHE OCHOBHBIX
MOHATUN U METOJOB Kypca 7
Kj1acca, 0000IIeHrE 3HAHUH

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJI0B Kypca 7
Kjacca, 0000IIeHre 3HaHUH

IToBTOpEHNE OCHOBHBIX

TIOHSATHUI U METOJIOB Kypca 7
Kjacca, 0000IIIeHre 3HAHUIH

https://m.edsoo.ru/NXJQTIV2B

https://m.edsoo.ru/3TWCL18ED

https://m.edsoo.ru/VEV8G92XL

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

102




8 KVIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero H3ydyeHUusi oOpa3oBaTeSibHBbIE pecypchl
padoThI padoThbI
1 KBagparHblii KOpeHb U3 YUCiIa 1 0 0 https://m.edsoo.ru/3PYSJ3U86
IToustre 00 UppallHOHATIEHOM
2 ppatt 1 0 0 https://m.eds0o.1u/TO1FCTPEP
qucie
€CSITUYHBIE TPUOIMKEHUS
3 A p 1 0 0 https://m.edsoo.ru/PSDUTXXKO
HUPPAMOHATILHBIX YHCET
€CSITUYHBIE IPUOITIIKEHNS
4 A p 1 0 0 https://m.edsoo.ru/U7480B1Y5
HMPPAMOHATILHBIX YHCET
5 JleficTBUTEIIbHBIC YHCIIA 1 0 0 https://m.edsoo.ru/79TXEY8FV
CpaBHeHHE IeHCTBUTEIBHBIX
6 p a 1 0 0 https://m.edsoo.ru/JSVG5LR7S
YHCel
CpaBHEHHE IeHCTBUTEIBHBIX
7 p a 1 0 0 https://m.edsoo.ru/01 XPS5E2H
qucen
Apudmernueckuit
8 . 1 0 0 https://m.edsoo.ru/VAEN1S6V1
KBaJIpaTHBIN KOPEHb
9 VYpaBHeHue BUIa X* = a 1 0 0 https://m.edsoo.ru/3JYROJY XS
CBolicTBa apru(PMETHUECKUX
10 pug . 1 0 0 https://m.edsoo.ru/6PF3GHKFE
KBaJIPATHBIX KOPHEH
CsoiicTBa apudMETUUECKAX
11 pud . 1 0 0 https://m.edsoo.ru/ZWRT952Y4
KBaJIpaTHBIX KOpHEH
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAXXEHUI, COAEPIKALIUX 1 0 0 https://m.eds00.ru/6301JGP3Z

KBaApPAaTHLIC KOPHU




13

14

15

[IpeobpazoBaHre YUCITOBBIX
BBIPAYKEHH, COJIEPKAILUX
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
BBIPAYKECHMI, COJIepIKAIIUX
KBaJIpaTHbIC KOPHU
[TpeoOpa3oBaHUe YHCTOBBIX
BBIPAYKEHU, COJIepIKaIIUX
KBaJIpaTHbIC KOPHU

https://m.edsoo.ru/SVPTOXEBR

https://m.edsoo.ru/151VDLKUY

https://m.edsoo.ru/JT3ARAMNER

16

17

CreneHsn ¢ 1EIBIM
roxkasarejieM

CrannapTHas 3alMch YUCIIA.
Pa3mepsl 00beKTOB
OKpY>KaroIero Mupa (0T
AIIEMEHTAPHBIX YACTHIL 10
KOCMHUYECKHX 00BEKTOB),
JUIUTEIBHOCTH IPOIIECCOB B
OKpY’KalolleM MHUpe

https://m.edsoo.ru/SEJEHTO11

https://m.edsoo.ru/SLR8SF4V6

18

19

20

CBOIiCTBA CTEMNEHH C IETBIM
roxkasarejieM

CBOMCTBA CTEIEHH C LETLIM
MOKa3aTeyIeM
CBoiicTBa CTENEHH C LEJIBIM
IMOKa3aTelIeM

https://m.edsoo.ru/73DCZHCDB

https://m.edsoo.ru/JSXJD3SRP

https://m.edso0o0.ru/2950Y2QME

21

22

CBoliCcTBA CTEIIEHU C LIEJTBIM
IoKa3arejieM

CBOICTBa CTEIICHU C OCJIbIM
IIOKa3aTcjIeM

https://m.edsoo.ru/4SFFT1US4

https://m.edsoo.ru/MJMHAI34E




23

KBanpatublii TpéxwieH

https://m.edsoo.ru/WIOBFQW90

24 KBagpartusiii TpEXuieH https://m.edsoo.ru/PM9Q3ZUAL
Paznoxenue kBaapaTHOTO

25 . https://m.edsoo.ru/OR3MUMSW 1
TpEXUWIeHa HA MHOXHUTEIH
Paznoxenue kBaapaTHOTO

26 . https://m.edsoo0.ru/SOBG3CP5E
TpEXUsieHa Ha MHOKHUTEIN
KonrponsHas pabora no

27 Temam "KBazparisie Kopui. https://m.eds00.ri/O36XRGIQS
Crenenu. KBanpaTHbiii
TpexuyieH"

28 Anrebpaunyeckas 1po0b https://m.edsoo.ru/O0BCM3MZ4J
JlommycTrMble 3HAYEHUS

29 MEPEMEHHBIX, BXOJAIINX B https://m.edsoo.ru/A2ALJCKN5
anreOpanvecKrue BEIPAKCHHS
JlommycTrMble 3HAYEHUS

30 MEPEMEHHBIX, BXOSIINX B https://m.edsoo.ru/YMIS4PJ3A
anrebpanvecKie BoIPaKEeHUs
OCHOBHOE CBOWCTBO

31 . https://m.edsoo.ru/XNOZ18EQC
anredpanveckon qpoou

32 Coxkpatienue apobeit https://m.edsoo.ru/JSL.20LYZ8

33 Cokpaienue apooei https://m.edsoo.ru/PSCIFH6V?2

34 Cokpaienue apooei https://m.edsoo.ru/3RF22K1BA
CrnoxeHue, BBIYUTAHUE,

35 YMHOXXEHHE U JIeTIEHUE https://m.edsoo.ru/T2YCSBOUR
anreOpandeckux aApooeit
Cnoxxenune, BEIYUTAHUE,

36 YMHOXEHUE U JIeIICHNE https://m.edsoo.ru/Y4RT87TS5

anreOpandeckux aApooeit




Clio)xeHHe, BRIYUTAHUE,

37 YMHOEHHE U JIeTICHUE https://m.edsoo.ru/NQK42IH3C
anreOpandecKux aApooeit
CrnoxxeHue, BEIMUTaHHE,

38 YMHOXEHUE U JICIICHUE https://m.edsoo.ru/QI91ZWRG1
anredpandecKux apooei
[IpeoOpazoBaHue BEIpaKEHUH,

39 coJiepKallIux anreopanvyecKue https://m.edsoo.ru/Y VNZKPK65
apodu
[IpeoOpazoBaHue BEIpAXKCHUH,

40 coJiepKalnx anredopanvyecKkue https://m.edsoo.ru/LPEWMK7TJ
npobu
[IpeoOpazoBaHue BEIpAXKCHUH,

41 coJiepKalux anredopanyeckue https://m.edsoo.ru/VE1H89120
npobu
KonTponbHas pabota mo Teme

42 " " https://m.edsoo.ru/4B6QF1CK3

AnreGpanueckas ApooOb

43 KBagparnoe ypaBHeHHE https://m.edsoo.ru/W3XOESWYD
Henonnoe kBaapaTHoe

44 https://m.edsoo.ru/A IN38VEEM
ypaBHECHHE
Henonnoe kBaapaTHoe

45 P https://m.edsoo.ru/GBI9Y63AN
ypaBHEHUE
®dopmyiia KOpHER

46 PMYyJa KOp https://m.eds00.r/P20QUYN33
KBaJIPaTHOTO YPaBHECHUS
dopmyiia KOpHEU

47 pMYy P https://m.edsoo.ru/9M2AEEGA7
KBaJIPaTHOTO YPaBHECHUS
dopmyiia KOpHEU

48 PMYyJia Kop https:/m.edso0.r/EAQWYSGAS

KBaApPATHOI'O YPABHCHUA




49
50

Teopema Buera

Teopema Buera

https://m.edsoo.ru/7ISUOFTGX
https://m.edsoo.ru/J266 VKENC

51

52

Pemienue ypaBHeHuid,
CBOAAIIUXCA K KBAIpaTHBIM

Pemenue ypaBHenuid,
CBOJAIIUXCA K KBAaJAPATHBIM

https://m.edsoo.ru/Z52VU6686

https://m.edsoo.ru/R1GOOVKTG

53

[Ipocreiimme apoOHO-
palMOHAJIBHBIC YPABHEHUS

https://m.edsoo.ru/UIFNJAZF8

54

55

[Ipocreiimme qpobHO-
paloHaIbHbIE YpaBHEHUS

Pemenue TeKCTOBBIX 337124 C

MIOMOILBIO KBaJIPATHBIX
ypaBHEHUH

https://m.edsoo.ru/DOANX92R9

https://m.edsoo.ru/N1TRKZ377

56

Pemrenue TeKCTOBBIX 3a4a4 C
MOMOIIBIO KBaJPaTHBIX
ypaBHEHUN

https://m.edsoo.ru/GPSZ60P01

57

58

59

60

KonTponbhas pabota no teme
"KBanpaTtHble ypaBHEeHuUs"

JInHeliHOEe ypaBHEHHE C IBYMs
NEePEMEHHBIMH, €r0 rpauk,
MIPUMEPBI pELICHUS
YPaBHEHHUH B LIEJIBIX YUCIAX

JIuHeliHOE ypaBHEHUE C IBYMs
MEPEMEHHBIMH, €T0 rpauk,
[IPUMEPBI PELICHUS
YpPaBHEHHUH B LIEJIBIX YUCIaX

JInHeliHOEe ypaBHEHUE C IBYMs
MEPEMEHHBIMH, €r0 rpauk,

https://m.edsoo.ru/YCK7879MO

https://m.edsoo.ru/1D6P24TGY

https://m.edsoo.ru/G8VSI61KI

https://m.edsoo.ru/JJGVELWVD




61

MIPUMEPBI PELICHUS
YPAaBHEHUU B LIENBIX YUCITAX

Pemenue cucrem aByx

JIMHEHHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

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

62

Pewmenne cucreM aByx
JIMHEWHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/EGINO9VKR

63

64

65

66

67

Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C
JBYMSI IIEPEMEHHBIMU

[Ipumeps! perieHus cucTemMm

HEJIMHENHBIX YPABHEHUH C
JIBYMS [IEPEMEHHBIMU

I'padnueckas uaTEpHIpeTaLIys

YPaBHEHUS C ABYyMS
[IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUN C
JIBYMS IIEPEMEHHBIMU

I'padmueckas unTEpHIpeTaLys

YPaBHEHUS C ABYyMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUN C
JBYMS [IEPEMEHHBIMU

https://m.edsoo.ru/XSG1574KE

https://m.edsoo.ru/HA1C66PPE

https://m.edsoo.ru/1LF10LRD4

https://m.edsoo.ru/DS5S8RTS59

https://m.edsoo.ru/FB2QE83KH




68

69

Pemenne TekCTOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPABHEHUI

Pemenne TekCTOBBIX 3aJa4 C
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

https://m.edsoo.ru/VPI4HATGO

https://m.edsoo.ru/1TXPT3M9G

70

71

72

Pemienne TeKCTOBBIX 3a4a4 €
IIOMOILBIO CUCTEM YPAaBHEHUI

UwucioBble HEPABEHCTBA U UX
CBOMCTBA

UwucioBble HEPABEHCTBA U UX
CBOICTBa

https://m.edsoo.ru/ABQITT507

https://m.edsoo.ru/CB9YSBJLS

https://m.edsoo.ru/MBZB81JYX

73

74

75

HepaseHnctBo ¢ ogHOM
MEPEMEHHOM

JIuHeliHbIe HEpaBEHCTBA C
OJIHOM MEepEeMEHHON U UX
pelieHue

JInHENHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
pelienue

https://m.edsoo.ru/ WOWYFQHGH

https://m.edsoo.ru/PHEW5XUM9

https://m.edsoo.ru/IKM353RIF

76

JInHeliHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHne

https://m.edsoo.ru/2VKLV2LYT

77

Cucrembl TMHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/GUYIZ69NL

78

CucreMbl TMHENHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/RYNKI1DQG]




CucTeMbl JUHENHBIX

79 HEPaBEHCTB C OJAHOM https://m.edsoo.ru/JVXVI3HQ7
IIEPEMEHHOM U UX pELICHUE
N3o0pakeHue pemeHus

80 JIMHEITHOTO HEPAaBEHCTBA U UX https://m.edsoo.ru/78XFCWWQO
CUCTEM Ha YHMCIIOBOM IPSIMOM
N300pakeHne peneHus

81 JIMHEITHOTO HEPAaBEHCTBA U UX https://m.edsoo.ru/M4O8RIB6H
CUCTEM Ha YHMCIIOBOM IPSIMOM
KonTponbHas padora no

82 temaMm "HepaBeHcTBa. https://m.edsoo.ru/AFAASWUYI
Cucremsl ypaBHeHUI"

83 [Tonsitre GyHkImN https://m.edsoo.ru/M7USFIZBE
Ob6nacTh onpeneneHus u

84 MHOECTBO 3HaYEHU https://m.edsoo.ru/NY794Z19T
byHKIIUN

85 Crioco0sl 3a1anust PyHKITUN https://m.edsoo.ru/7C3Y5FGCJ

86 I'paduk Qpynkmm https://m.edso0o.ru/6KS990PSE

87 CBoficrsa pymKuH, 1 https://m.edsoo.ru/LO1DK1GZH
oToOpaxkeHue Ha rpaduke
UteHne 1 NoCTpOCHHE

88 . https://m.edsoo.ru/6NW13Y2JO
rpadukoB pyHKUINH
[Tpumeps! rpadukxoB

89 (byHKITUH, OTpaXKaroInX https://m.edsoo.ru/H721 A60PX
peanbHbIE MPOLECCHI

90 DyHKuH, OMHCHIBATOMIHE https://m.edsoo.ru/M2ZYHHYM 1

IpSIMYI0 1 00paTHYIO




91

HPOTIOPIOHATIbHEIE
3aBUCUMOCTH, UX rpauKu

I'unepbona

https://m.edsoo.ru/AODPRUL72

92
93

Iumep6ona

I'paduk pynkmm y = x>

https://m.edsoo.ru/T13T3AC5W
https://m.edsoo.ru/K9ZLQ2X7Z8

94

OyHKIUU y =x%, y = X3,y =
VX, y = [x|; rpaduueckoe
pelIeHNE YPABHEHUN U CUCTEM
ypaBHEHUH

https://m.edsoo.ru/ZTL9LSEU7

95

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJOB KYypCOB 7
H 8 KIaccoB, 00001IeHNE
3HaHuii / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/FECQ5PBHS5

96

97

98

99

HroroBas KOHTpoOJIbHAS
pabora / Becepoccuiickas
IpoBepoyHas pabora

[ToBTOpEHNE OCHOBHBIX
MOHATHIA U METOJIOB KypCOB 7
H 8 KJ1accoB, 00001IEHNE
3HAaHUH

[ToBTOpEHNE OCHOBHBIX
MOHATHIA U METOJIOB KypCOB 7
H 8 Kj1accoB, 00001IeHne
3HAHHUI

[ToBTOpEHNE OCHOBHBIX
MOHSATUNA U METO/I0B KypCOB 7

https://m.edsoo.ru/GQY736KN4

https://m.edsoo.ru/MN4HSJHJF

https://m.edsoo.ru/9GEQ8DER9

https://m.edsoo.ru/W38DAPFWK




H 8 K1accoB, 00001IeH e
3HAaHUU

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB 7
H 8 KJ1accoB, 00001IeH e
3HAHUU

100

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB KypCcOB 7
H 8 K1accoB, 000011IeHNE
3HaHUI

101

https://m.edsoo.ru/PMPINWV IR

https://m.edsoo.ru/NKYBQIPEQ

[ToBTOpEHNE OCHOBHBIX
102 IIOHSATUN U METO/I0B KypCOB 7
H 8 K1accoB, 00001IeHNE

3HAaHUHU

https://m.edsoo.ru/EV544RI5Q

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




9 KJIACC

Ne
n/n

KoaudecTBO 4acoB

Tema ypoka KonTposabHbie
Bcero
padoThbI

PannoHnansHbBIE YKCIIa,
HUppalMOHAIbHBIC YHCIIA,
KOHEYHbIE ¥ OECKOHEYHBIE
JECATUYHBIC TpOOH

MHOXeCTBO JEHCTBUTEILHBIX
YHCelT;, IEHCTBUTEIBHBIE YHCIIA
Kak 0ECKOHEYHBIE IECATUYHEIE
Ipodu

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/XMSHO0621G

https://m.edsoo.ru/BQOLSTKWF

B3anmuO oHO3HA4YHOE

COOTBETCTBUE MEKIY

MHO>KECTBOM JI€UCTBUTEIBHBIX 1
YyCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOI

https://m.edsoo.ru/POMI6 YFSQ

CpaBHEHHE IEUCTBUTEIBHBIX
ymcen, apumMeTndecKue
JEUCTBUS C JEUCTBUTEIbHBIMU
YHCIIaAMU

https://m.edsoo0.ru/6SP37YSD2

[TpubnmwxénHoe 3HaUCHNE
BEJIMYMHBI, TOYHOCTh 1
npuOIMKEeHUS

https://m.edsoo.ru/WKUW3QKEX

OkpyrieHue yncen 1

Oxpyrienue uncen 1

https://m.edsoo.ru/ET3D57CST
https://m.edsoo.ru/BWZVTBS5DJ




[Ipuknaka v OleHKa

palMOHATIBHBIX YpaBHEHUN

8 N https://m.edsoo.ru/WVO01A6KD
pe3yJbTaToOB BBIYUCIIEHUN
ITpukuaka u oneHka

9 . https://m.edsoo.ru/IPAVMMRI1G
pE3yJIbTaTOB BBIYMCIICHUI
JIuneiiHoe ypaBHEHHE.

10 Pewenne ypaBHenui, https://m.edsoo.ru/DK66HRF7A
CBOJSILIUXCS K JINHEHHBIM
JInneliHoe ypaBHEHHE.

11 Pemenue ypaBHeHui, https://m.edsoo.ru/0IMXQ3X10
CBOJISILLIUXCS K JINHEHHBIM
KBaznpaTtHOe ypaBHEHUE.

12 Pemenue ypaBHenuii, https://m.edsoo.ru/MPKRBOOMI
CBOJSIIUXCS K KBaJPaTHBIM
KBaznpaTtHOe ypaBHEHueE.

13 Pewienue ypaBHeHui, https://m.edsoo.ru/TO9FNICR99
CBOJAIIMXCS K KBAaJPaTHBIM

14 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/QXCIFFE10

15 bukBagpaTtHbie ypaBHEHUS https://m.edsoo.ru/XF6007BCU
[IpuMmeps! perieHust ypaBHEHUI

16 TPEThEN U YETBEPTOH CTENEHEN https://m.edsoo.ru/YHNY70IEX
pa3I0KEHUEM Ha MHOXKUTEIH
[Ipumeps! perieHust ypaBHEHUI

17 TPEThEl U YETBEPTOM CTETIECHEN https://m.edsoo.ru/SBGTEX748
pa3ioKeHuEM Ha MHOXKHUTETH
Pemenue npobHO-

18 . https://m.edsoo.ru/GZ3EJ6MRZ
PalMOHATIBHBIX YpaBHEHUI
Pemenue npo6HO-

19 https://m.edsoo.ru/TH2TLTBFQ




20

21

PelieHue TeKCTOBBIX 3a1a4
anreOpandeckuM METOI0M

Penrenne TekCTOBBIX 3aJa4
aJ'II‘G6paI/I‘I€CKI/IM METOAOM

https://m.edsoo.ru/HCIMPNWRI

https://m.edsoo.ru/Z47DS5UJB

22

23

24

Pemrenue TekcTOBBIX 3a0a4
anreOpandeckuM METOI0M

KontpomnbHas padora 1mo reme
"VpaBHeHUs ¢ OAHOU
nepeMeHHo"

YpaBHeHHE ¢ ABYMS
NEPEMEHHBIMH U €r0 Ipaduk

https://m.edsoo.ru/3A6DPJJ38

https://m.edsoo.ru/ATISJD5STM

https://m.edsoo.ru/JHZMQ4PTA

25

VYpaBHEHUE € IByMs
NEPEMEHHBIMH U €T0 Tpaduk

https://m.edsoo.ru/1GZTOLNSD

26

27

28

Cucrema IByX JIMHEHHBIX
YpPaBHEHUH C JIBYMsI
IIEPEMEHHBIMU U €€ peLICHUE

Cucrema AByX JMHEHHBIX
YpaBHEHMH C IByMsI
NIEPEMEHHBIMU U €€ pelIcHHE
Cucrema AByX JTMHEHHBIX
YPaBHEHMH C IByMsI
IIEPEMEHHBIMU U €€ pelICHHE

https://m.edsoo.ru/ XENMBOTFG

https://m.eds00.ru/O4Z0ZGKLQ

https://m.edsoo.ru/63N1UYVBI

29

Cucrema ByX JIMHEHHBIX
YpaBHEHUU C IBYMsI
NEPEMEHHBIMU U €€ pelIeHne

https://m.edsoo.ru/LRW651EWM

30

Pemenne cucrem nByx
YpaBHEHUH, OJJHO U3 KOTOPBIX

https://m.edsoo.ru/ZSSID5SDZM




31

32

JIMHEWHOE, a IPyroe — BTOPOil
CTENeHU

Pemienue cucrem aByx
YpaBHEHUM, OJTHO U3 KOTOPHIX
JIMHENHOE, a IPyroe — BTOPOil
CTETEeHH

Pewenne cucrem nByx
YpaBHEHUI, OJTHO U3 KOTOPHIX
JUHENHOE, a IPyroe — BTOPOU
CTETICHH

https://m.edsoo.ru/P1SQ3EIMQ

https://m.edsoo.ru/LYSALKMN?2

33

Pewmenne cucrem nByx
YpPaBHEHUH, OJJHO U3 KOTOPBIX
JUHENHOE, a IPyroe — BTOPOU
CTENEHU

https://m.edsoo.ru/6KM1CHULC

34

I'paduueckas unTepnperanus
CUCTEMBI YpaBHEHUI C IBYyMsI
NePEMEHHBIMU

https://m.edsoo.ru/MAT4BIOAV

35

36

Pemrenue TeKCTOBBIX 3a7a4
anredpandeckuM crnocodom

Pemrenne TekcTOBBIX 3a/1a4
anreOpanyeckuM crnocooom

https://m.edsoo.ru/SJESFU1QU

https://m.edsoo.ru/TWWGN4KRZ

37

KonTponbHas pabora no teme
"CucreMbl ypaBHEHHH"

https://m.edsoo.ru/K8C2FKRRQ

38

39

YucnoBbie HEPABEHCTBA U MX
CBOMCTBA

HUucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/P6YOWW28A

https://m.edsoo0.ru/R35XAWXDW




40

41

42

JIuHeitHble HEpaBEHCTBA C
OJHOM NEPEMEHHON U UX
pelieHne

JIuHeitHbIe HEpaBEeHCTBA C
OJHOU IEPEMEHHON U UX
pelieHue

JInHeiHbIE HEPAaBEHCTBA C

OJHOI EPEMEHHOM U X
perieHue

https://m.edsoo.ru/HUSOTS57HD

https://m.edsoo.ru/79GGPFENE

https://m.edsoo.ru/CP52RS87K

43

CucTtembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIICHHE

https://m.edsoo.ru/W8377RGLW

44

45

46

CucTtembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIICHHE
CucreMbl TUHEHHBIX
HEPaBEHCTB C OJHOU
IIEPEMEHHOM U UX PEIICHHE
KBazpaTHble HEpaBEHCTBA U UX
pelieHue

https://m.edsoo.ru/3IA8D2SP9

https://m.edsoo.ru/ROTSPDELY

https://m.edsoo.ru/4FGR6IKIR

47

48

49

KBa,]lpaTHI)IC HCPaBCHCTBA U UX
penieHue

KBaznparHbie HepaBeHCTBA U UX
penieHue

KBanparHbie HepaBeHCTBaA M UX
perieHne

https://m.edsoo.ru/INLE13GIW

https://m.edsoo.ru/RK25YELSG

https://m.edsoo.ru/PIFOWFEM33

50

KBa}IpaTHI)Ie HCPaBCHCTBA U UX
penieHue

https://m.edso0.ru/0S9TR40K3




51

52

53

['padmyeckas uHTEpHIpETALIUS
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JAByMs
epeMEHHBIMU

['padmyeckas uHTEpHIpETALUS
HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMsI
epeMEHHBIMU

KonTponbhas pabota no Teme
"Hepasencrna"

https://m.edsoo.ru/WOYDJ87ZW

https://m.edsoo.ru/GAC11NSNL

https://m.edsoo.ru/OK35FY66P

54

Ksanpatuunas pyHkuums, eé
rpaduk u cBOHCTBA

https://m.edso00.ru/S147BCQ0Z

55

56

KBanpatuunas pyHkuums, eé
rpaduk u CBOHCTBA
KBanpatuunas QyHkius, eé
rpaduk u cBOHCTBa

https://m.edsoo.ru/P3BSGXZI4

https://m.edsoo.ru/YTHEWPX28

57

[Tapabomna, KOOpAUHATHI
BEpILKHBI Tapadoibl, OCh
CUMMETpPUHU NapaboIIbl

https://m.edsoo.ru/DFOT899AF

58

59

60

[Tapabomna, KOOpAUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETPUHU NapaboJIbl

[Tapabomna, KoOpAUHATEI
BEpILKHBI Mapaboibl, 0Ch
CUMMETPUHU NapaboJIbl

[Tapabona, KoOpaAUHATHI

BEPIIMHBI 1apadoJIbl, OCh
CUMMETPHUHU NapadoIIbl

https://m.edsoo.ru/OFISW5KQ3

https://m.edsoo.ru/L7TN6W 1704

https://m.edsoo.ru/KQINUKEO4




[TapaGomna, KOOpAUHATHI

61 BEPILUHEI Mapaboibl, 0Ch 1 https://m.edsoo.ru/PMX9EGOI4
CUMMETpPHUHU NapadoIIbl
[Tapabosia, KOOPAUHATHI

62 BEPIIIMHBI ITapadoJIbl, OCh 1
CUMMETPHUH TapadOJIbI
I'padux Kiui: y =kx, y =

63 pacuic byniuii: y =kx, y 1 hitps://m.eds00.r/QOGBIDSBM
kx +b, y=k/x, y=x*, y=vX, y=[X|
T iy =k =

64 L A https://m.edsoo.ru/DCKOEAVOT
kx + b, y=k/x, y=x3, y=vX, y=[X|
I'padbuxu pyaxoumii: y =kx, y =

65 pad ymcit: y Y 1 https://m.edsoo.ru/61HH6Y77L
kx +b, y=k/x, y=x°, y=vX, y=[X|
I'pa n:y=kx,y=

66 paduxu Gynrumii: y =KX, y https://m.edsoo.ru/FQHWP793N
kx +b, y=k/x, y=x*, y=vX, y=[X|
I'pa i: y=kx,y =

67 paguxn Gynxuuii: y =kx, y https://m.edsoo.ru/3UFDYKQAR
kx + b, y=k/x, y=x3, y=vX, y=[X]
I'paduku bynknmii: y =kx, y =

68 pad ymicumid: y y 1 https://m.edsoo.ru/OF§BHX6HC
kx + b, y=k/x, y=x3, y=vX, y=[X|
KonTponbHas pabora no teme

69 | " 1 https://m.edsoo.ru/SVEDGZ5XI

OyHKIUU

TToustie uncinoBon

70 1 https://m.eds00.1u/GZQK36ZHN
[IOCJIEI0BATEILHOCTH
3amaHue Mmociea0BaTEIbHOCTH

71 pPEeKyppeHTHOM (HOopMyIIOit 1 1 https://m.edsoo.ru/ESWSZOMYQ
dbopMyIoii n-ro uiaeHa
A eTHYECKa

72 pupuerniecKas u 1 https://m.edsoo.ru/METF6IDAC

TCOMETPHUICCKAs MPOTrpeCCUu




73

74

75

Apudmernueckas u
reOMEeTpHYECKast IPOrPecCruu

@DopMyJibl N-TO YJIeHa
apudMeTHIECKON 1
FeOMETPUUYECKON MPOrPeCcCuid,
CYMMBI TIEpBbIX N YICHOB

DopMyJbl N-TO YICHA
apuMeTHIecKoil u
reOMETPUUYECKON MPOrpecCuid,
CYMMBI [IEPBBIX N YIECHOB

https://m.edsoo.ru/S1LIPB1LF

https://m.edsoo.ru/YQ4MB6EA9

https://m.edsoo.ru/1GIHMMC8X

76

@opMyJIbl N-TO YICHA
apuMeTHIECKOM
reOMETPUUYECKON MPOrpecCuid,
CYMMBI TIEpBBIX N YICHOB

https://m.edsoo.ru/V6FB5SHW]

77

@opMyJIbl N-TO YICHA
apudMeTUIeCKOn 1
r€OMETPUYECKON MTPOrPECCUH,
CYMMBI IIEPBBIX N YWICHOB

https://m.eds0o0.ru/GOLQEOQVM

78

@opMyIIbl N-TO YIECHA
apudMeTUIeCKOn 1
r€OMETPUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo0.ru/ST6SBEWFD

79

N3obpaxeHue 4ieHOB
apumeTnyecKoil u
T€OMETPUUYECKON MTPOTPECCUI
TOYKaMHU Ha KOOPJIMHATHOU
IIJIOCKOCTH

https://m.edsoo.ru/2Q28MKE1Y

80

N3o0pakenne 4aeHOB
apudMeTHIeCKOn 1

https://m.edsoo.ru/K10ZY2JOA




81

reOMETPUUYECKON TPOrpeccuii
TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH

JInHenHbIi U
SKCTIOHCHIIMAIBHBIA POCT

https://m.edsoo.ru/ZTYQAOSMP

82
83

84

CrokHbI€ POLIEHTHI
Cr0>XHBIE TIPOLICHTHI

KonTtponpsHast pabora o Teme
"JucnoBwle
OCJIEN0BATEILHOCTH"

https://m.edsoo.ru/T1BTUUIN9
https://m.edsoo.ru/RZA3CVWOK

https://m.edsoo0.ru/B7XTGB8CZ

85

[ToBTOpeHue, 0600IMICHNE 1
cHUcTeMaTU3alurs 3HaHH.
3anuce, CpaBHEHHUE, IEUCTBUS C
NENCTBUTENbHBIMH YHCIIaMU,
YHCIIOBAs psMas

https://m.edsoo.ru/BN7HUCQKO

86

[ToBTOpenue, o6obIIEHNE 1
CHCTEeMAaTH3aIus 3HAHUMA.
IIpouenTsl, OTHOIIEHNS,
MPONOPLUU

https://m.edsoo.ru/G5JZXNITJ

87

[ToBTOpenue, o6obIIEHNE 1
CHUCTEeMaTU3alus 3HaHU.
Oxkpyriienne, NpuoIMKeHue,
OIICHKA

https://m.edsoo.ru/QSHOIDECN

88

[ToBTOpenwue, 0600IIEHNE 1
CHCTEeMAaTH3aIs 3HAaHUHN.
Pemenye TeKCTOBBIX 3a7a4
apupMeTUIECKUM CIOCOO0M

https://m.edsoo.ru/FPN5SH&8882




89

90

91

92

93

94

[ToBTOpEHME, 0000IICHUE 1
CUCTEeMAaTH3aIs 3HaHUM.
Pemenne TekCcTOBBIX 3a1a4
apru(METHUECKUM CIIOCOOOM

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMAaTU3alMs 3HAHUI.
Pemenne TekCcTOBBIX 3aMa4
apru(METHUECKUM CIIOCOOOM

[ToBTOpEHME, 0000IICHUE U
cUCTeMaTH3aIlHs 3HaHUH.
IIpeoOpazoBanue
anreOpanyecKuX BhIPAKEHUH,
JIOITYCTUMbBIC 3HAYCHUS

[ToBTOpEHME, 0000IICHUE U
cHUCTEMaTH3alMsl 3HAHWA.
[TpeoGpa3zoBanue
anredpanvdeckux BhHIPAKEHUH,
JIOTTYCTUMbBIC 3HAYCHUS

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
[TpeoOpa3zoBanue
anredpanvdeckux BhHIPAKEHUH,
J0IMYCTUMBIC 3HAYCHUA

[ToBTOpeHnue, 06001EeHNE U
CHCTeMaTH3allns 3HAHUH.
[IpeobpazoBanue
anredpandeckux BhHIPAKEHUH,
J0IMYCTUMBIC 3HAYCHUA

https://m.edsoo.ru/SDKM9VKEU

https://m.edsoo.ru/NHA1GHDUA

https://m.edsoo.ru/3VPFKI20QS

https://m.edsoo.ru/2M3XQKP2H

https://m.edsoo.ru/WWIRIP1 XL

https://m.edsoo.ru/IUXIIMO9C




95

96

97

98

99

[ToBTOpEHME, 0000IICHUE 1
CUCTEeMAaTH3aIs 3HaHUM.
DyHKIHHU: IOCTPOCHHUE,
CBOMCTBA U3YUYCHHBIX (PYHKIIHIA

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMaTH3alMsl 3HAHMIA.
DyHKIHHU: IOCTPOCHHUE,
CBOMCTBA U3YUYCHHBIX (PYHKIIHIA

[ToBTOpEHME, 0000IICHUE U
CcHCTEMaTH3alMsl 3HAHW.
OyHKIUY: TOCTPOCHUE,
CBOMCTBA M3YUYCHHBIX (PYHKIIHIA

[ToBTOpEHME, 0000IICHUE U
CUCTEMAaTH3aLMsl 3HAHUM.
@yHKIMH: IOCTPOEHUE,
CBOWCTBA U3YUYEHHBIX (YHKIUN

[ToBTOpenue, o6obIIeHNE 1
cucTeMaTH3alus 3HaHUi.
I'paduueckoe perieHne
YPaBHEHHUH U UX CUCTEM

https://m.edsoo.ru/ML2RTZATH

https://m.edsoo.ru/32J8M2ZWR

https://m.edsoo.ru/735D8X6WY

https://m.edsoo.ru/6HEHXX0Z3

https://m.edsoo.ru/WNTU78GWK

100

[ToBTOpenue, o6obIIeHNE 1
cucTeMaTH3alus 3HaHUi.
I'paduueckoe perieHne
YPaBHEHHUH U X CUCTEM

https://m.eds00.ru/65GS2YW62

101

102

HtoroBast KOHTpoJIbHAs paboTa

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

https://m.edsoo.ru/UXA4QSFSO

https://m.edsoo.ru/MSBR20HEQ




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSA OCHOBHOI
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

1

1.1

Yucna ¥ BRIYUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHe IleICTBHSI C paiMOHaJIbHBIMH YUCJIaMH

1.2

Haxonuth  3HaYeHUs  YUCJIOBBIX  BBIP@XKCHUH,  IPUMEHSTH
pa3zHoo0pa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHUH APOOHBIX

BBIPAXECHUH, COIEpKALUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4
1.5

[lepexomuTs OT OmHOH (GOPMBI 3alWCH YUCE K JIPYyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHCYHYIO
JECATUYHYIO APOOb)

CpaBHI/IBaTB " YIIOopsAA0YUBAaTh PALIMOHAJIBHBIC YHUCIA

OKpyrasTh uncia

1.6

BBINOMHATE NPUKHUIIKY U OLEHKY PE3yJIbTaTa BBIYMCICHHH, OLEHKY
3HQUEHUW YUCJIOBBIX BBIPAXKECHUN. BBINONHATH JOEUCTBUS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HATypaJIbHBIX YUCCII

Pemate  IIpakTUKO-OPUEHTHUPOBAHHBIE  3a/ayd, CBSA3aHHBIE C
OTHOIIEHWEM  BEIWYMH,  I[PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTaThl pELIEHUs 3aaad ¢
Y4ETOM OTPaHUYEHUH, CBS3AHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyecKkyr0 TEPMHHOJOTHIO U  CHMBOJMKY,

MNPUMCHATH e B nponecce OCBOCHUA yqe6H0ro MaTepuala




22

23

HaxonuTth 3HadueHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHUAX [IEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoaHATE YMHOXEHUE OJIHOWICHA HA MHOTOWICH U MHOTOWICHA Ha
MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMbI W KBajpara

pa3HOCTH

2.5

OC}’H.IGCTBJISITB PAa3JI0KCHUEC MHOIOYICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTEJIA, I'PYIIIUPOBKA

CJIaraeMbIX, MPUMEHEHHs (POPMYII COKPAIIEHHOTO YMHOKEHHSI

2.6

2.7

3.1

32

[TpumensTh IpeoOpa3oBaHUs MHOTOUJICHOB JJIsl PEIIEHUS Pa3IMUYHbIX
3aJla4 U3 MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarp nuHEWHbIE ypaBHEHMs C OIHOM NEPEMEHHOW, IPUMEHSA
IIpaBUJjIa IEPEX01a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
IIpoBepATSH, ABIAAETCS JIM YUCIO KOPHEM YPABHEHUS

[TpumensTs rpaduyeckue METOAbl NpPU PEHICHUH JIMHEWHBIX

YPaBHEHUH U UX CUCTEM

33

34

[Tonbupate mnpumepbl map YHUCEN, SBJISIOUIMXCA pelIeHHEM
JIMHENHOI0 YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHus] ypaBHEHUS

3.5

3.6

4.1

Pemate cucteMpl JByX JIMHEWHBIX YpPaBHEHHM C  JAByMS
NEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocTaBisITh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 3aJ1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MTOJIyYEHHBIN pe3yJIbTaT

Koopnaunats! u rpadpuku. @yHKkuun

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aIMCHIBATh

YHUCJIOBBIC IPOMCIKYTKH Ha anre6panquKOM SA3BIKC




4.2

4.3

OtMmeuatrh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKHM IIO0 3aJaHHBbIM
KOOpJUuHAaTaM

CtpouTts rpaduku muHeHHbIX GyHKIHH. CTpouTh rpaduk QyHKIUH Y

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHE, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHue (PyHKIIMH 1O 3HAYCHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS U aHAJIHM3a
uH(pOpMaINY, W3BJIEKATh M HHTEPIPETHPOBATh WHPOPMAIHMIO W3

rpaMKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yucia U BEIUHCIIEHUS

1.1

1.2

Hcnons30BaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEHCTBUTEIIBHBIX YHCEI JI1 CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE YHC]Ia TOYKaMU Ha KOOpPJIMHATHOU
IpsAMOit

[TpuMeHsATs TOHATHE apUPMETUYECKOrO KBaJIpaTHOTO KOPHS,
HaXOAWTh KBaJpaTHblE KOPHU, MCIONb3Yys NpU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COZIepXKalIMX KBaJPAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajbIX YHCENT C IMOMOUIbIO
JeCATUYHBIX ApoOeii u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, CoACpKaIIUX CTCIICHU C 1CJIbIM

IIoKa3aTcjiemM




22

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  paIllMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMH ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpumeHsTH TpeoOpa30BaHusl BRIPAKEHHUNA ISl PEHICHUS Pa3IMIHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX MIPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHUS, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

MNEPEMCHHBIMU

IIpoBoaNUTE NpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHHMH, B TOM YHCIE€ C HPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBIeHUN (yCTaHaBJIMBATh, UMEET JIM YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusa, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTe OT cioOBecHOW (OPMYIMPOBKM 3amadn K €€
anredpandecko MOJENU C IMOMOIIbIO COCTaBJICHUS YpaBHEHUS WU
CUCTEMBbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

34

4.1

4.2

9 KVIACC

[IpuMeHsTh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JMJI CpPaBHEHHS,
OLICHKH, pPelIaTh JIMHEWHbBIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX
CUCTEMBI, 1aBaTh IpauueCKyI0 WIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEIsITh 3HAUECHUE
(YHKIMU 110 3HAYEHUIO apryMeHTa, ONpeAesITh CBOMCTBA (DYyHKIIMU
o e€ rpauky

CrpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y=k/x

, Y =X,y =X, y = [X|, OIUCBIBaTh CBOMCTBA YUCIOBON (PYHKIIUH MO €€
rpaduky




Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTB " YyIIoOpsAA0o4YHMBaTh pPAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC
qucia

BrmonasaTs apI/I(bMeTI/ILIeCKI/Ie HCﬁCTBHH C palliOHAJIbHBIMH YUCJIaMU,
Cco4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUS C
HppauOHAJIbHBIMU YHUCJIaMU

Haxoautes 3HaueHUs CTEIIeHEeH ¢ OCJABIMH IMOKAa3aTCIIIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIC qucia, BBIIIOJIHATD IMPpUKUIKY

pe3yiibTara BI)I‘-II/ICJIGHI/II\/JI, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/II\/JI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPATHBIE YPaBHEHHWs, YPABHEHUS,

CBOAAINIMECCA K HUM, HpOCTGﬁHIH@ ,Z[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHHUA

22

Pemate cucTemsl IByX JJMHEHHBIX YPABHEHHM C IByMS IEPEMEHHBIMU
Y CUCTEMBI IByX YPAaBHEHHH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIIAETCS

JIMHENHBIM

2.3

24

Pemate TekCTOBBIE 3a7aUl AIreOpanyecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMBI JIBYX YpaBHEHHUH C IByMs

NEPpEMCHHBIMU

IIpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH W CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUeCKUX
Mpe/CTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHUE

WM CHCTEMA YpaBHEHHH pellIeHus], €ClIi UMEET, TO CKOJIbKO)

2.5

Pemlare  nuMHENHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PEIIeHHe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBAThH

pPEIICHUE C TOMOIIIBKO CHUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHMHEIX HCPaBCHCTB, CUCTCMBLI HCPABCHCTB,
BKJIFOYAIOIINE KBaJPAaTHOE HEPABEHCTBO, H300paXkaTh peEIICHHE
CHCTEMbI HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alKChIBATh PEIICHUE C

IIOMOIIbIO CHUMBOJIOB




2.7

Hcmons30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a1a4

3.1

OyHKIMU

PacnosHaBath  (QyHKUMHM  H3y4eHHBIX  BUAOB.  Iloka3bIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpa¢pukoB QyHkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHUH KO03(P(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMA

3.2

33

34

4.1

[Toka3pIBaTh CXEMATHYECKH PACIOJIOKCHHE Ha KOOPIWHATHOU
wiockoct rpadukoB GpyHKIMH Buaa y = VX, y = |X| ¥ omuchIBaTh
CBOICTBa PYHKIIHIA

Ctpouth M u300pakaThb CXEMaTUYECKU TIpaUKu KBaJAPATUUHBIX
(GYHKIMH, OMHMCHIBATH CBOWMCTBA KBaJPAaTUYHBIX (DYHKIUH MO WX
rpadukam

Pacrnio3HaBaTh kBaJpatuuHyro (QyHKIHIO 10 (opMyse, MPUBOIUTH
NPUMEPbI KBaJPAaTUYHBIX (DYHKIMA W3 peabHOW JKU3HH, (U3UKH,
reOMETPUN

ApudmeTndeckasi U TeOMETpUUYECKasi MPOrPecCUuu

Pacrio3naBath apu()METHYECKYI0 W TEOMETPHUYECKYIO IMPOTPEeCcCHr

IIPpU pa3HbIX criocodax 3aJaHus

4.2

4.3

4.4

BbINONMHATE BBIYUCIIEHUS C HCIOJNBb30BaHHEM (OpMyN 1-TO 4JIeHa
apu(MeTHUECKONW U FreOMETPUUECKOI MpOrpeccHii, CyMMbI EPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  IOCJIEIOBAaTEIbHOCTH  TOYKAMU  Ha
KOOpPJAMHATHOM TNIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU MOCJIEIOBATENLHOCTSIMH, B
TOM 4YHCJIE 3aJaud U3 pEAIbHOM XH3HU (C HCIIOIb30BaHUEM

KaJIbKYJIATOPA, IIM(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUA
1 Yucina v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsATHE palMOHaNbHOIO 4YMCia, 3allMCh, CPaBHEHUE,
YIOPSI0YMBAHUE PALMOHATIBHBIX YHCEI
. Apudmernueckue aelCTBUS C pallMOHAIBHBIMY YUCIIaMU. Pemienue 3a1ay u3
. peasibHOM MPAKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OMNpEeNiCHHe, MpeoOpa3oBaHMe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBLINX YHCell
L4 [IporeHThI, 3amuch MPOLEHTOB B BUAE ApoOW U IpoOH B BHJE MPOLEHTOB.
' Tpu ocHOBHBIE 33]aul HA IPOLICHTBI, PEIIEHUE 3a/]a4 U3 pealibHON MPAKTHKH
Ls [IpuMeHeHMe TPU3HAKOB JEIUMOCTH, PAa3JIOKEHHE Ha MHOMKUTEIN
' HaTypaJbHbBIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucile TpsMmas U oOpaTHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHUs
51 IlepemeHHbIE, YMCI0BOE 3HAYEHHE BBIPAXKEHUSI C IEPEMEHHOM. JlonycThMBbIe
. 3HAYEHUS TIEPEMEHHBIX
- [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYJIBL.
' Brraucnenust mo ¢popmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYpaJIbHBIM I10Ka3aTeIEM
Y OpnowieHsl 1 MHOroueHsl. CteneHs MHOrowieHa. ClioKeHHe, BBIUNTaHuUE,
' YMHO>KE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl W KBajapar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEN




3 VYpaBHeHust
31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBHja NPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPAaBHEHUN
32 JluHeitHOe ypaBHEHHUE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEH JMHEUHOrO
. YpPaBHEHUS, PELICHUE JINHEUHBIX YPABHEHUI
13 CocraBiieHre ypaBHEHUH 10 yCIOBUIO 3aaul. Perienre TeKCTOBBIX 3aj1a4 ¢
' IIOMOUIbIO YPAaBHEHUI
34 JluneliHOe ypaBHEHHE C IBYMS MTIEPEMEHHBIMH U €T0 Tpaduk
Cucrema JOByX JIMHEHHBIX YpaBHEHUH C JABYMs I€peMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoO0M noAcTaHOBKH. [Ipumeps pereHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Toukn Ha mpsmMon
47 UYucnosble MpoMEKyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOi
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH HAa KOOPJAMHATHOM IIJIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX GopMynamu. UteHne rpaukoB pealbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynknuu. CroiicTBa pyHKuIMM
4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUMHEHHBIX YpaBHEHUH W CUCTEM JIMHEHHBIX
' YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
- KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMPpPALMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apudMeTHdyecKux KBaJpaTHBIX KOpPHEHM M UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAXEHUN U BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA




9 KVIACC

1.3 Crenens ¢ 1eabpIM MoKaszaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnreGpanueckue BbIpaXeHUs
51 KBagparuelii  TpEXwIeH, pa3jIOKEHUE KBAAPAaTHOIO TPEXWICHA Ha
' MHOXKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poodu
2.3 CrnoxeHue, BBIYMTaHHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
24 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUi, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 [Ipocreiimme qpoO6HO-palliOHAILHBIE YPABHEHUS
I'paduueckas MHTEpIIpeTaLUs YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMs IlepeMeHHbIMU. [Ipumepsl pemenus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 33724 alreOpandeckKuM criocoOom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBo ¢ 0/1HOM nepeMeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJHON MEPEMEHHOI
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
i1 ITonatue @ynkuun. OOIacTb ONpeneneHuss M MHOXKECTBO 3HAUYEHU
' ¢ynkuu. CriocoOsl 3aaHus PYHKIMHA
4.2 I'paduk pynkuuu. YreHne cBOMCTB GYHKIUH 1O €€ rpaduxy
4.3 [Tpumepst rpadukoB QPyHKITHH, OTPAXKAIOMINX PeaTbHBIE TPOIIECChHI
44 OyHKIMM, ONUCHIBAIOUINE MPSAMYI0 M OOpaTHYIO MPOINOPLHOHAIIbHbIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 OyHKIMU y =x7, y = X7
4.6 Oynkmmn y = [x, y = |x]
4.7 I'padnueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Yucna v BIYKCICHUS
. ParmonansHble 4Mcna, MppanyMoHaIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXECTBO  IEHCTBUTENBHBIX  YUCEN, JEHCTBUTENBHBIE 4YHCIA KAk
15 OeCKOHEeUHbIE JAeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1ENCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckue NeiHCTBHUS ¢ ISHCTBUTSILHBIME YUCIIAMU
N3mepenus, npuOnmkeHus, oueHKU. PazMepsl 00bEKTOB OKPYKAIOLIEr0 MUPA,
L4 JUINTEIbHOCTh IPOLECCOB B OKpy»XKatouiem mupe. [IpubnnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuOIkeHus. Okpyrienue uncen. [Ipukuaka u oueHka
pEe3yJIbTATOB BHIYMCIICHUI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU IEPEMEHHON
22 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHHHW TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNBbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHN C IByMs IIEPEMEHHBIMU
50 Pewenne cucreMm IByX ypaBHEHHH, OJHO U3 KOTOPBIX JMHEHHOE, a IPyroe —
' BTOPOU CTEIIECHH
2.10 ['padmueckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH € BYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CrIocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBanpaTHble HEpaBEeHCTBA




I'paduueckas wHTEprpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEpEMEHHBIMU

3 DyHKIMHU

a1 KBangpatnunas ¢yskuus, e€ rpaduk u cpoiictBa. [lapabona, KoopAaMHAThI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIIbl

32 I'paduku Qynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku Gynkuuit y=k/x, y = x° 1 ux cBOHCTBa

34 I'padpuku pyHKIMI , 1 UX CBOWCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

il Onpenenenue u crnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEN. 3a1aHne
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOU (popMyIIoii U GOopMYIIOH n-TO WieHa

42 Apudmernueckass mporpeccus. PopMmynbl n-rO WieHa apu(PMeTHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckast mnporpeccus. DopMmyiabl 7n-ro wieHa TIe€OMETPUUYECKON
' IPOTPECCUH, CyMMBI TIEPBBIX 71 YICHOB

a4 N300pakeHre wieHOB apU(PMETHUEeCKOM M TIeOMETpUUYECKOH Nporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHEWHBIN U DKCIIOHEHIIUATIbHBII POCT

4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEpPUPOBATH TMOHSATHUSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yMEHHE UCIIONB30BaTh TpaHUuecKoe IpelCTaBICHHE
MHO’KECTB ISl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpHU

pEIlIeHUN 3a71a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarh NOHATHAMU: ONPEACIICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPaJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JAEJIMMOCTh HaTypajdbHBIX YHCEN, MPU3HAKU
JIETTUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPPALMOHATIBHOE YMCII0, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBIIOJHATh JEHCTBUS C 4YHCIAMH, CpaBHUBAThb W
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUeCKUI KBaJAPaTHbIN KOPeHb, MHOTOUJICH, anreOpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, Pa3jIoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMyd pa3HOCTH KBaApaTOB H

KBaJApaTa CyYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JMHENHbIE U KBAIpaTHbIC yPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJJTHOW NMEPEMEHHOM, CUCTEMbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C  OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTb KOOPIMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi U300pakeHUs pereHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: GYHKIHS, TpaduK QYHKIIUU, HYJIN
byHKIUY, IIPOMEKYTKHU 3HAaKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE M HAUMCHbBIICE 3HAUYCHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
MPOTIOPIIMOHATILHOCTb, JIMHEHHAsT PYHKIIUS, KBapaTU4Has (PyHKIHUS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TUrnepOoia; yMEHHe
ctpouth rpaduku  QYHKIMH, UCHONB30BaTh rpadukd IS
OTIpEe/ICIICHUs] CBOWCTB IPOIECCOB M 3aBUCUMOCTCH, NI PEIICHUs
3a/a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEANbHOMN KU3HU; YMEHHE

BbIpaXkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa MpHU pelIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX THUIOB (B TOM YHCIE Ha MPOLEHTHI,
IO M 4YacTW, JBM)KEHHUE, paboTy, IIeHy TOBAapOB U CTOHMMOCTb
MOKYIIOK U YCIIyT, HaJIOTH, 337[a4i U3 00JaCTH YIpaBIeHUs JINYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
UCCIIEI0BAaTh IOJIYYEHHOE PEIICHNE U OLICHUBATH IIPaBI0NOJ00HOCTb
MIOJIyYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (QUTYpa, TOUKA, OTPE30K, IpsMas,
Iy, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpuca W BBICOTA
TPEYTroJIbHUKA,  YeTBIPEXYTOJbHHUK,  Iapajjienorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peliaTh 3aJa4d, B TOM YUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHIUKYJISPHOCTh MPSMBIX,
YroJl MEXIY NpsIMBIMH, TEPHCHAUKYJISpP, HAKJIOHHASA, MPOCKIINS,
nonobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKHM WM MPSAMOM; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OIIEHUBAThH Pa3MepPhI IPEIMETOB i OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OPMYJIbl MEepUMETpa U  IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOLIAAN Kpyra, ooObema
IPSAMOYTOJIBHOTO IapajulelenuIle/la; YMEHUE IPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA,
teopemy [ludaropa, TpuUroHOMeTpuUecKHe COOTHOLICHHUS IS

BBIYMCIICHUS UINH, PACCTOSHUM, IJIOIAEH

12

YMenue wu3o0pakaTb IUIOCKME GUIYpbl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WU

CHUMBOJIBHOMY OITMCAaHHIO

13

14

YMeHne omepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPJAWUHATBl TOYKH, BEKTOp, CyYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPbl M KOOPAWHATBHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpHUpOBAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,




15

16

HanOoJIpIlIee M HAMMEHBIIIEe 3HAaYCHHUs, Pa3Max YHUCIOBOro Habopa;
yMEHHE H3BJIEKaTh, HMHTEPIPETUPOBATb U  MPeoOpPa30OBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0O B TaOlIMIAX M Ha JdarpamMMmax,
OTPaXKAIOIIYI0 CBOKMCTBA U XapAKTEPUCTUKU PEATBbHBIX MPOLECCOB U
ABJICHUM; YMEHHME paclo3HaBaThb W3MEHYMBBIE BEJIUYUHBI B

OKpYXaloleM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OIBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ UCHOJb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSTHOCTH PEAbHBIX
COOBITUH U SIBJICHUH, IOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXarolleM MHpPEe MU B JKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN M3YYCHHBIH METOJ AJis pelleHus
3a/1auu, MPUBOJIUTH MTPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIHMCHIBATH OT/EJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJy4YeHHBbIE B XOJIe Pa3BUTHsI MAaTeMaTUKU KaK HAyKH, MPUBOJIUTH
MpUMEphl  MaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

. OOBIKHOBEHHbIE M JECATUYHBIE  JIpOOM, TPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue oOmnepalnudd € paldOHAIbHBIMU
. YyHuCllaMu

» JeiictButenpubpie yncia. ApudMeTHUYECKHe OMNepaluu C IeHCTBUTEIbHBIMU
. YUCIAMU

s [TpuOmmkE€HHBIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3yibTaTa BEIUUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

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

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypaJbHOM  cTemeHu.  JleficTBus ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypajIbHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

- Lenble u npoOHO-palioHaNbHBIe ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTH
' YpaBHEHUU

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 OyHKIMHU
OyHKus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu yukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBbl (yHKuuu. HanOombiiee M HauMeHbllee 3HadeHHE (YHKIMM Ha
IIPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
1.3 MHOroyrojasHuKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHune reoMeTpu4eckix BETNYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. Anredpa: 7-i kimacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢ n3ganue,
nepepadbotanHoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; nox
penakuueii TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3narenscTBo
«IIpocBerieHue»

* MaTtemaruka. Anredpa: 8-i kiiacc: 6a30BbIl ypOBEHb: yUeOHUK; 16-¢ n3nanue,
nepepadboranHoe Maxkaperues FO.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Metoauyeckue pekomeHaanuu. 7-9 kiaccel (k yaueOHnky MakapsiueBa 0. H.
uaip.)

MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u np./ Ilox pen. TensikoBckoro

CA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
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