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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCS OJAHMM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOILEro
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOJOJDKEHHUS 00pa30BaHMsI M B TIOBCEAHEBHOM ku3HU. PasButue y oOydaromuxcs
HAYYHBIX NPEACTABICHUA O TMPOHCXOXKACHUU U CYIIHOCTH airedpandeckux
a0cTpakuuii, cioco0e OTpaskeHUs] MaTeMaTHUECKON HayKOU SIBIEHUI U MPOIECCOB
B MpUPOJEC W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauecCTB MBIIJICHUs, HEOOXOIUMBIX Ul a/IallTallud B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkAcHUA. OCBOECHUE Kypca alire0pbl 00ecleurnBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCs: OHM HCHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETHU3ALNI0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAUYUTENBHBIA  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOITOMY CaMOCTOSITEIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIMIA 00Y4YEeHHUS.

B ctpykType nporpammsl yaueOHOTo Kypca «Anredpay i1 OCHOBHOIO OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJAep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYsI C
OpyrMMH €ro JMHMAMH. B Xxoje wu3yueHuss y4dyeOHOro Kypca OO0ydaroIMMcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro sspika. CopepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Amredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne mnuHUM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JaNbHENUIIEr0 U3y4yeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOy4arolIuxcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM WU HPPALMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUM — « AITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi Y4eOHBIN MaTepuall TPYNIHUPYETCS] BOKPYT PallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMATUKHU KakK s3blKa JUJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUMN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe NajdbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOJIMMOTI'0, B YaCTHOCTH, ISl OCBOEHHUA Kypca
uHPOpPMATUKHA, W  OBJAJCHUE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUECKON JTMHUM HAIIEJICHO Ha MOTYyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MAaTEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHE
MPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy IiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIIEAYIOIIME OCHOBHBIE pa3/esibl COJACpPIKAHUS:
«Uucna © BBIUKCIEHUS», «ANTEOpanyecKre BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcst 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Henento), B 8 knacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B Heento).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHAThe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pallMOHAIBHBIX uucel. Apudmernueckue JEUCTBHUS €
palrOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEe/IeNIeHus, 3aUCh O0bIINUX yncen. [IpolenTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEII.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpAKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa NpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS TOJOOHBIX CIaraeMbIX.

CBoliCcTBa CTENEHH C HATyPaAJIbHBIM [OKA3aTEJIEM.

OpnHowiensl U MHOTOUWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBAaIpaToB. Pa3ioxkeHrne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPAaBHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JIuneiitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YpaBHEHUW C JBYMsS IIEpEMEHHBIMU. PelnieHue cucreM ypaBHEHHU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM
YPaBHCHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBsle NpOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa KoopauHat, ocu Ox u Oy. Abciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CaoiictBa (ynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['paduk dynkipm y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
JlecsaTnaabie TPUOIMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHIECKIX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHE K MPEe0OPA30BAHUIO YHNCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBagpaTHbIil TPEXWIECH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.

AnreOpanyeckas ApoO6b. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPAaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEN KBaapaTHOro ypaBHeHus. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTalivsd YpaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHW C JBYMsS IIepeMeHHbIMM. lIpumepnl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYyHKUUHA

[Tonsitue pynkuuu. OOIaCTh OMpeAeNICeHNs U MHOXKECTBO 3HAUEHUI (PYHKIUU.
CrnocoObl 3aanus QyHKIMIA.

I'padpux ¢ynkuun. Yrenune coiicTB ¢yHkumu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



DyHKIMK, OIMKCHIBAIOIIME TMPIMYI0 H OOpaTHyIO MPOMOPIHOHATIBHBIC
3aBucuMOCTH, UX rpadukn. Oyukun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeWUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMHU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnnk€HHOE 3HAYEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u oneHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pellienne ypaBHEHUN, CBOASIIMXCS K JIUHEUHBIM.

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

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUM. PelieHue TEKCTOBBIX 3ajad
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEpIIPETaLHs CUCTEMBI YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMnPYyHKUUHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

Ipaduxu Gyskmmit: y =kx, y=kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.



YucnoBble  mociie1oBaTeIbHOCTUYMCIOBbIE  MOCJIE0BATEIBHOCTH M
Nporpeccuu

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOH dhopMyoi U HOpPMyYIIOi n-To YIeHA.

Apudmerrueckas U reoMerpuyeckas mnporpeccur. DopMmynbl n-ro YieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITTPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl Y4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOHUIOMY H  HACTOALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pPeai3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMaTUYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCNEIMHON MNpodeccHOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalMell B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKOM HayKuM Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 Pa3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, (GopMHpPOBAHHME KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B HHTEpPecax 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 TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIEICTBUI JJIsl OKPYKAIOIIEH Cpeibl, 0OCOZHAHUEM TJI00aTBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJICH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM UYHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JEUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATHN, OTHOIICHWH MEXIy IOHATHIMH, (OPMYIHPOBATH
OTpEJCNICHUs] ~ TMOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IWHWUYHBIC, YacTHBIE M oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JenaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIC 0Ka3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaApPTryMEHTAIMIO, TPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIIeHUs, BHIOMpATh HamboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPOOIEMY,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOIOECHUS, UCCIEI0OBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKE BBIIBUIATH
MIPE/IOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HU30BITOYHOCTh HH(POpPMAIUM, JaHHbBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAUUMKU M HWILIIOCTPUPOBATH
perraemMbie 3aayd  CXE€MaMH, JuarpaMMaMH, WHOM Tpapukod ©u HUx
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYKJIACHUA B COOTBECTCTBUU C YCIIOBUAMU
H OCJIsIMH O6IIICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, pelIaeMoil 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIICJICHHbIC HA TTIOUCK
pelleHus, COIMOCTaBIsATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3iMuyve U CXOJCTBO IO3HIIMM, B
KOPPEKTHOM popme popMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHMs]  3aJadyd,  JIKCIEPUMEHTA,
UCCJIeIOBAHMUS, IPOEKTA, CAMOCTOSATEILHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3ajay MPE3eHTAMU U OCOOCHHOCTEHN ay/IuTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUAYaIbHOM
paboTHI MPHU PENICHUU YUEOHBIX MAaTEMAaTUYECKUX 3a/1aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh MPOLIECC U Pe3ybTaT pabOThl, 0000IIIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmnoBbIX (opmax paboTsl (0OCyXaeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3a1a4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN ¢ Y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U pe3ysibTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PEIIEHUN 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICSITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIbHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTH)KCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCIEHUS

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMETHUECKHE
JIEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuThe 3HaYeHWS YHUCIOBBIX BBIPAKECHHHA, NPUMEHATH pPa3HOOOpas3HbBIE
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh 0T ofHOM (OPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJsTh Ynca.

BBINOMHATh NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHHUU. BBIMONHATE AEHCTBHUS CO CTENEHSMU C HATypajIbHBIMU
MOKa3aTeIsIMH.

[IpuMeHSTh IPU3HAKU IETUMOCTHU, PA3JIOKEHNE Ha MHOKUTEIIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAaHUYCHHM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOHEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YyUeOHOI0 MaTepHaia.

HaxoauTth 3HaueHusi OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh MpeoOpa3oBaHus 1IEI0T0 BHIPAXKEHHUS B MHOTOWICH MTPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIBbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIM C IMOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

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

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IOKA3aTEISIMHU IS
npeoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemwlate yiMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
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 IpapUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELIECHUS YPABHEHMUSL.

Pemate cucTteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIIOBUIO 33Ja41, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4y NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 38 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCTS,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peaTbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenns B 8 kJjacce oOydYaromMIACS TIOIYYUT CIICIYIOIINE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOYKECTBE JAEUCTBUTEIbHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJICHUS U BBIYUCICHUHN, N300pakaTh 1eHCTBUTEIbHbBIE
YHCJIAa TOYKaMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsaTh TOHSATHE apU(METUYECKOr0 KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEW.

Hcnonp3oBaTh 3amucu OOJBIIUMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucna 10.



AsredpanyecKue BbIPpaKeHUA

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BbITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pallUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJIEHAMU U alredpandyeckKumMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJISI PEIICHUST PAa3IMYHbIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiate nMHEVHBIE, KBAaJpaTHBIE YPABHEHUS M PAlMOHAJIBHBIC YpAaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHnH (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUS YPAaBHECHUSI WM CHUCTEMBl YpaBHEHUM,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB /JIsl CDABHEHU S, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALAI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUINHA

[TorumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHSTUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIHCBIBATb CBOHCTBA YHCIOBOI (yHKIIHN
o e€ rpaduky.

K xoHmy oOydueHus B 9 kJjacce oOydYaromMiCs TOJYYUT CIICAYIOIIHNE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BrimonHITh apudMeTnuecKue SHCTBUS C palliOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBbIC MPUEMBI, BBINOJHATh BBIYMCICHUS C UppallMOHAIbLHBIMU
YU CIIaMU.

HaxoauTe 3HaueHust CTENEHEH ¢ IeIbIMU MTOKa3aTeIIMU U KOPHEH, BBIUNCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyrJisiTh  EUCTBUTEIBHBIE YHWCIA, BBINOJHATh NPUKHUAKY PE3yJbTaTa
BBIYMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAXKEHUM.



YpaBHeHMS U HEPaBeHCTBA

Pemars nuHeliHbIe ¥ KBalpaTHBIE YPAaBHEHUS, YPABHEHHUSI, CBOSIINECS K HUM,
pocTelue APOOHO-PALMOHAIBHBIE YPABHEHHS.

Pemate cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHHUE HE SIBJISCTCS JTUHEHHBIM.

Pemate TEKCTOBBIE 3amadyuM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPaBHEHHsSI UJTU CUCTEMBI JIBYyX YPaBHEHUH C IBYMs MTEPEMEHHBIMHU.

[IpoBouTh MpocTeilive UuccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHuil (yCTaHaBIUBAaTh, UMEET
JU ypaBHEHUE WIIM CHCTEMa YpaBHEHUN pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarpy nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmatp  cucteMbl  JTHUHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3IMYHbIX 33/1a4.

DOyHKUIMHA

Pacno3naBaTe (QyHKIMU U3y4eHHBIX BHUJO0B. Ilokas3piBaTh cxemMaTHUeCKU

pacrnoJioKeHUe Ha KOOPIUHATHOM TIOCKOCTH TpadukoB PyHKIUM Buaa: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = | x|, B 3aBHCHMOCTH OT 3HAYCHHI
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTrPeCCH U

Pacno3naBaTh apu(pMETHUECKYIO K TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
crioco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS] C  HCIOJIb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHBl MOCIEIOBATEIbHOCTH TOYKaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, IU(MPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Yucnia u BEIYKUCICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AZreOpaHeCKHe BLIPDKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HCABCHCTBA 20 ! https://m.eds00.ru/7f415b90
bubnunoreka LIOK
) 24 1
4 Koopanwatst u rpaguici. Gyniciun hitps://m.edso0o.ru/7f415b90
bu6nmorexa LIOK
II 1
> OBTOpEHHE 1 0000MmerHe 6 hitps://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 | K 15
ucna u Beruucienus. Kpagparuoie kopHu hitps:/m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuorexa [IOK
KBanpaTnsiii Tpéx4iieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHcTBa. KBanpaTHbie 15 | bubmmoreka [JOK
YpaBHEHHA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 v .H 12 1
paBHEHHMs ¥ HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7i417af8
bu6nmorexa LIOK
8 O . OcHOBHBIE TIO 5
YHICHIHA HOBHDIC HOMTI https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
9 o . Yucnossle 9
YHKIMH. HHCIoBHIE GyRKIMT https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIeHNE 6 2 bubnmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
| Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexka LIOK
. 16 1
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps:/m.cdsoo.ru/7f419d08
bubnunoreka LIOK
16 1
. Dyt https://m.edsoo.ru/7£419d08
bu6nmorexa LIOK
1 1
6 YucnoBble OCIEN0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosnu4yectBo yacos DJIeKTPOHHbIE
Ne ara udpossie
w/n Tema ypoxa Beero Kontpoabusbie IIpakTuueckue fll3y'{eﬂl/lﬂ 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
1 [TonsTHE panOHaNBHOIO YKCIIA 1
) Apudmernueckue T1eUCTBUS C 1
parMoHaIbHBIMU YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCEI
2 CpaBHeHue, ynopsao4uBaHue |
paIMOHATBLHBIX YHCEI
9 CpaBHeHue, ynopsaouYnBaHUE 1
paIMOHATBHBIX YHCE
10 CreneHp ¢ HATYPATbHBIM 1 bubnmnorexa [JOK
rnoxkasarejieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaATYpaJIbHBIM | bubnmnorexa [JOK

IIOKa3aTcjIeM

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




12

13

CreneHb ¢ HaTypaIbHBIM
[I0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3aresieM

bu6nmoreka [IOK
https://m.edsoo.ru/7f42154e

bubnunoreka LIOK
https://m.edsoo.ru/7f4218be

14

15

16

17

CreneHnsb ¢ HaTypaIbHBIM
HOKa3aTeneM

Pemenne ocCHOBHBIX 337124 Ha
JpoOU, IPOLIEHTHI U3 peaIbHOMN
MPAKTUKH

Pemenne ocHOBHBIX 337124 Ha
IpOOH, IPOLIEHTHI U3 peabHON
MPaKTHKH

Pemienve OCHOBHBIX 3a/1a4 Ha

JpoOH, IPOLIEHTHI U3 peallbHOI
MIPAKTUKU

18

Pemnrenrie 0CHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTUKU

19

20

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHUA
Ha MHOXXUTCJIM HATYPAJIbHBIX YUCEIT

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHUA
Ha MHOXUTCIIN HATYPAJIbHBIX YUCCII

21

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH

22

23

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH




Peanbnbie 3aBucumoctu. [lpsimas u

24
oOparHast MPOMOPIUOHATEHOCTH
)5 KouTponbhas pabota no teme
"PannoHanpHEIe ynciia"
26 BykBeHHbIE BbIpaKeHUs bubmmorexa LIOK
K P https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 DopmyJibl
29 IIepemennsle. JlonycTumele
3HAYEHUS TIePEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
. bubmuoreka [{OK
30 BBIPAKEHUI, pacKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MPUBEIEHUE TTOAOOHBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPKCHUH, pACKPBITHE CKOOOK U bubmmorexa [TOK
P > Pacih https:/m.edsoo.ru/741£d70
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoIiCTBa CTETICHU C HATYPAJIbHBIM bubmmorexa [JOK
IoKa3arejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmnorexa [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENIEHU C HATYPAIbHBIM bubmuoreka [IOK

IIOKa3aTcjIeM

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




bu6nmmoreka [IOK

37 Mioroert https://m.edsoo.ru/7£42276e

bubnuorexa [IOK
38 Mioroertt https://m.edsoclfru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6nmmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2

40 CiioeHue, BBIYMTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8

A1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

4 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

43 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

m DopMyJIbl COKPALLIEHHOTO Bbu6mmoteka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPALLIEHHOTO bubmuoreka [IOK
YMHOKEHUA https://m.edsoo.ru/7f424c12

46 DopMyIbl COKPALEHHOTO bubmuorexa [IOK
YMHOKEHHS https://m.edsoo.ru/7f4241d2

47 DopMyJIbl COKPALLIEHHOTO bubmmnoreka HOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

43 Paznoxenre MHOrO4wIeHOB Ha bubnunoreka LIOK
MHOHUTEIHN https://m.edsoo.ru/7f423312

49 PaznoxeHre MHOTO4YJICHOB Ha bubmuoreka [JOK
MHOXUTEIU https://m.edsoo.ru/7f4237fe

50 Pasnoxxenre MHOTO4YJICHOB Ha but6mmoreka [IOK

MHOXHUTCIIN

https://m.edsoo.ru/7f4239de




Paznosxenne MHOTOYJICHOB Ha

51
MHOXHUTEIN
57 KouTponbhas pabota no teme
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIILHOCTb YPaBHEHU
JInHeHoe ypaBHEHHE C OJJHOU
54 IIEPEMEHHOM, pelleHne TMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OAHOU
55 MEePEMEHHOM, PEeIICHUE JTUHEHUHBIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHU
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MEePEMEHHOM, PEeIICHUE JTUHEUHBIX
ypaBHEHUH
57 Pemenue 3agad ¢ momompio bubmmoreka IIOK
YpaBHEHUU https://m.edsoo.ru/7f42064¢e
58 Pemmenne 3aga4 ¢ moMoIIbIO bu6nmorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIIs1o bu6mmoteka IIOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmoreka IIOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubmuorexa [IOK
TepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
2 JInHeliHOe ypaBHEHME C 1BYMs bu6muoreka [IOK

NEpEMCHHBIMU U CT'O I‘pa(bI/IK

https://m.edsoo.ru/7f427e8a




CucreMa IByX JTMHEHHBIX

bu6nmoreka [IOK

63
YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEHHBIX
YPaBHEHMH € ABYMs [IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX
YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU
. bubmuoreka [{OK
67 Pemenue cucrem ypaBHeHHM
https://m.edsoo.ru/7f4284de
. bubmuoreka [{OK
68 Pewrenue cucreM ypaBHeHU
https://m.edsoo.ru/7f42865a
. bubmuoreka [IOK
69 Pemenue cucrem ypaBHEHUI
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pewrenue cucreM ypaBHEeHUN
7 KonTponbhas pabota no teme bubmuoreka [IOK
"Jlunelinpie ypaBHeHUS" https://m.edsoo.ru/7f421044
. bubnuoreka [{OK
73 Koopaunara Touku Ha ipsiMoit
https://m.edsoo.ru/7f41de76
74 UYucnoBble TPOMEXKYTKH bubmmorexa LIOK
https://m.edsoo.ru/7f41dff2
75 UYucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
77 Paccrosinrie Mexay AByMs TOUKaMH

KOOPJIMHATHOW MPSIMOI




73 [IpsmoyronbHas cuctema bubnmnoreka HOK
KOOPAMHAT Ha IVIOCKOCTHU https://m.edsoo.ru/7f41e16e
79 [IpsiMoyronpHas cucteMa bubmmoreka [JOK
KOOPIHUHAT Ha MJIIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpadukoB, 3aJaHHBIX bubnmnoreka HOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoOB pearbHbIX
3aBUCUMOCTEHN
bubmuoreka [{OK
85 I1
OHATHE PYHKLLIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIMN
bubmmoreka IIOK
87 Csoit 7
BoicTBA QyHKIMii https://m.edsoo.ru/7f41f078
bu6mmoreka IIOK
88 Csoit i
BoicTBa QyHKIMii https://m.edsoo.ru/7f41f1fe
bubmmoteka IIOK
89 JIuneiinas KITUS
Oy https://m.edsoo.ru/7f427282
bubnunorexa LIOK
90 JIuneiinas KITUS
dyme https://m.edsoo.ru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM bubmuoteka [JOK

byHKIIUN

https://m.edsoo.ru/7f426d1e




92

93

[TocTpoenue rpaduka TuHEHHON
byHKIIUU
I'paduk pynkmum y =[x|

94

95

96

I'paduk yakmmm y =[x|
KouTponbhas pabota no teme
"Koopaunatsl 1 rpaduky.
Oynknuu" / Beepoccuiickas
npoBepouHas paboTa

Hrorosas koHTpoabHas pabora /

Bcepoccuiickast npoBepouHas
paborta

bu6nmoreka [IOK
https://m.edsoo.ru/7f41f50a

bubnunoreka LIOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

98

99

100

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eH1e 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHATHI U
METOIOB Kypca 7 Kiacca,
000011IeHHEe 3HAHUHI

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUI

bubmuoreka [{OK
https://m.edsoo.ru/7f429{32

bu6nmorexa LIOK
https://m.edsoo.ru/7f42a0e0

but6mmorekxa [IOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX MOHATUUN U
102 METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42a900




8 KVIACC

KosnuuyectBo 4yacos DJIeKTPOHHbBIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakrnueckue i[:;'?eﬂl/lﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr
1 KBagpaTHbiii KOpeHb U3 YKciia 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
) [Tonsarue 06 npparoHAIEHOM | Bbu6mmoteka [JOK
yucie https://m.edsoo.ru/7f42eaaa
3 JlecsiTuunble MpUOIMKEHNS |
UPPALMOHATIBHBIX YHCE
4 Jecstruunbie MpUOIMKEHUS |
MPPALMOHATIBHBIX YUCE
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHuE 1ENCTBUTENBHBIX |
yucel
7 CpaBHeHuE 1EHCTBUTENBHBIX |
yHcell
2 ApudmeTnueckuil KBaapaTHbINA |
KOPEHb
9 YpaBHeHue BUa X> = a 1
10 CgoiicTBa apr(pMETHIECKUX | bubnuoteka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
CaolicTBa apupMeTUIECKUX bubmuoreka [JOK

11

KBaJPaTHBIX KOpPHEN

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




[TpeobpazoBanne YUCIOBBIX

bu6nmmoreka [IOK

12 aXKeHUI, cozepika
BRIPDICHIH, COACPIRANX https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKE YHUCTOBBIX
. bu6nmmoreka [IOK
13 BBIPAXKEHUM, COJIEpHKAITUX
https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeobpazoBanue YUCIOBBIX
14 BEIpayKEHUI, COIEPIKaITNX bubmorexa LIOK
p » CoAcpratl https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
15 BEIpAKCHUH, COACpKAINX buGnuorexa [IOK
P » COMEpalll https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
bubnunoreka LIOK
16 CrerneHs ¢ 1eJIbIM [TOKa3aTeIeM
https://m.edsoo.ru/7f4354a4
CranjaprHas 3amuch yucia.
Pa3Mepsr 00BEKTOB OKPYIKAIOIIIETO
17 Mupa (0T AJIEMEHTapHbIX YaCTHIL J10 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIBHOCTD MPOLIECCOB B
OKPY’KaIOIlleM MHUPE
13 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoteka [IOK
IoKa3arejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IEJIbIM bubmuoreka [{OK
OKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHHU C LENIBIM bu6muoreka [IOK
oKazareyeM https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [IOK

IIoKa3aTcjiemM

https://m.edsoo.ru/7f43599a




CBoiicTBa CTEOEHH C LIEIBIM

bu6nmoreka [IOK

22 roxasareJjieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpExwieH
24 KBagparsslii TpéxuieH
)5 Pa3noxenune kBagpaTHOro bubmmoreka [JOK
TpEXWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubmmoreka [JOK
TPEXWICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo rTemam
27 "KBanparusie kopHU. CTEneHHU. bubmmorexa LIOK
KBazpaTHblii Tpexen” https://m.edsoo.ru/7f42ec80
bubnnorexa [JOK
28 Aarepanriecicas Apod https://m.edso:)_.lru/7f4303 82
JlonycTumble 3HaYEHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BoIpaKeHUS
JlonmycTrMple 3HAYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanvdeckue BhIpaKEeHUS
31 OCHOBHOE CBOMCTBO bu6mmoteka IIOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubmuoreka [IOK
32 Coxpamenne npodei https://m.edsofru/7f430a8a
. bubnuotexa [JOK
33 Cokpauetie 1podeit https://m.edsogru/7f430f44
34 Coxkparienue apobeit Bubmmorexa [IOK

https://m.edsoo.ru/7f430f44




Cl1o)KeHHe, BEIYMTAHUE,

35 MHOKEHHE U JICTICHUE bubmmorexa LOK
Y A o https://m.edsoo.ru/7f43128c¢
anreOpanyeckux Apooeit
CnosxeHvie, BEIYUTAHUE,
bu6nmmoreka [IOK
36 YMHOXXCHHE U JICTICHUE
. https://m.edsoo.ru/7f4315c0
anreOpanvecKux apooei
CrnoxeHue, BEIYUTAHUE,
bubnunoreka LIOK
37 YMHOKEHHE U JCJIICHUE
. https://m.edsoo.ru/7f4318c2
anreOpanvecKux apooei
CnosxeHue, BEIYUTAHUE,
bubnunoreka LIOK
38 YMHOXXCHHE U JICTICHUE
. https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
[IpeobpazoBanue BeIpaxeHUH,
39 COJIEPIKAIIIUX aJlreOpandyecKue bubmmorexa LOK
FlepRatil p https://m.edsoo.ru/7f43259¢
npobu
[TpeoOpazoBaHue BbIpaKEHHH,
40 coZiepIKallIuX aareopandecKue bubnuorexa [IOK
AepRatt P hitps://m.edsoo.ru/7f432736
Ipodu
IIpeoOpa3oBanue BLIpaKEHUH,
41 cop e )Ilza nX aiared I;I/I‘ICCKI/IC bubmorexa HOK
Aepratt P hitps://m.edsoo.ru/7f432736
npodu
4 KonTponbHas pabora no teme bubmmnoreka HOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
b K
43 KBanpaTHoe ypaBHeHHE nommorexa O
https://m.edsoo.ru/7f42eela
b K
44 HenonHoe kBanpaTHOE ypaBHEHUE nommorexa O

https://m.edsoo.ru/7f42eela




bu6nmmoreka [IOK

45 Henoniioe kajpartioe ypaphieiiie https://m.edsoo.ru/7f42eela
46 dopMmyna KOpHEH KBaIpaTHOTO bubmuoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 ®dopMya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpPaBHEHUSA https://m.edsoo.ru/7f42£3{6
43 ®opmysa KOpHEH KBaIpaTHOIO Bu6mumoteka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [IOK
https://m.edsoo.ru/7f42fefQ
50 Teopema Buera bubmorexa [IOK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS Bbu6moteka [JOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pewienne ypaBHeHul, CBOASAIIMXCA bubnuoreka [IOK
K KBaJpaTHEIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiinme npoGHO- bu6mmoteka [JOK
paluoHalIbHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme npoOHO- bu6mmoteka IIOK
panvoHaIbHEIE YPaBHEHU https://m.edsoo.ru/7f432bbe
55 Penrenne TeKCTOBBIX 3a4a4 C bu6nmorexa LIOK
MMOMOUIBIO KBaJPAaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42f75c
56 Pentenne TeKCTOBBIX 3a7a4 C but6mmorekxa [IOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabota no teme bu6muoreka [IOK
"KBagparHsle ypaBHeHUS" https://m.edsoo.ru/7f43012
53 JIuneliHOEe ypaBHEHME C IBYMs

NepPEMEHHBIMH, €ro rpaduk,




59

60

MPUMEPHI PEIlICHUs] ypaBHEHUH B
LEJIBIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IByMsI
MEePEMEHHBIMH, ero rpaduk,
MPUMEpHI PEIlICHUsI ypaBHEHUH B
LEJBIX YUCIIax

JInHeitHOEe ypaBHEHUE C IBYMS
NEePEMEHHBIMH, €ro rpaduk,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

61

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

62

63

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Penienune cucrem aByX JIMHEHHBIX
YpaBHEHMH C IByMsI IE€PEeMEHHBIMU

64

[Ipumeps! pemienus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

65

66

67

[Ipumeps! pemienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMU

['paduueckas MHTEpIIpeTALUS
YPaBHEHUSA € ABYMS IEPEMEHHBIMHU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

I'paduueckas uaTEpHIpEeTAIUSI
YpaBHEHHMS C IBYMsI IEPEMEHHBIMU

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

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




Y CUCTEM JIMHEHHBIX YPAaBHEHUM C
JBYMSI TIEPEMEHHBIMU

Penrenne TekCcTOBBIX 3a1a4 C

08 IIOMOILIbIO CUCTEM YPAaBHEHUI
69 Pemenue TekcToOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Pemenune TekcTOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
71 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
7 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIC HEPABEHCTBA C OJJHON
NIEPEMEHHOI U UX pElIeHNE
77 CucreMbl TUHEHHBIX HEPABEHCTB C bubmmnoreka HOK
OJIHOM ITIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJHOI MEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TMHENHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELICHUE
N3o06paxenue pemieHus
80 JIMHENHOTO HEPaBEHCTBA U UX Bubmmorexa [IOK

CHCTEM Ha YUCJIOBOM NPSAMOU

https://m.edsoo.ru/7f42c9¢e4




N3o0pakeHue penieHus

N bu6nmmoreka [IOK
81 JMHENHOI0 HEPABEHCTBA U UX
. N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOH MPsIMOI
KonTponbnas pabota no remam
82 "HepasenctBa. CucteMbl
ypaBHeHUI"
b K
83 [Tonsitue GyHkIIM nommorexa 110
https://m.edsoo.ru/7f433c12
84 Ob6nacTh ornpeneneHus u bubmmoreka [JOK
MHO>KECTBO 3HAUCHUN (YHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHust PyHKIUI
86 ['paduk pynkuuu
g7 CpoiicTBa (yHKINU, HX
oroOpakeHue Ha rpaduke
28 Urenne 1 mocTpoeHue rpadukoB
byHKIMMA
29 [Tpumeps! rpadukoB GyHKIUH,
OTpaXkaroIIUX peajbHbIe MPOIECCHI
OYHKIWMH, OMIMCHIBAIOITUE MTPSM
7 PAMYIO bu6mmoreka IIOK
90 1 00paTHYIO NPONOPLUOHATIbHBIE
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 l'unepbona
92 lunep6ona bubaunorexa [JOK
https://m.edsoo.ru/7f4343e2
93 Tpadk yHKIHH y = X2 bubmmorexa LIOK

https://m.edsoo.ru/7f434572




Oyukiun y =x2, y =x3, y=VYx,y=

bu6nmmoreka [IOK

94 X|; rpadryeckoe penieHue
IxJ; rpa¢y . P . https://m.edsoo.ru/7f434d38
YpaBHEHUU U CUCTEM ypaBHEHUM
IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 1 8 KJIacCOB,
. bu6nmmoreka [IOK
95 00001IeHre 3HaHui /
. https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepoyHast
pabora
HroroBast koHTpoIbHAs paboTa /
. bubmuoreka [IOK
96 Bceepocculickas nposepoyHast
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHIATHH U
97 METO/I0B KypCOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHIATHH U
bubnunorexka LIOK
98 METO/IOB KypCOB 7 1 8 KJIacCOB,
. https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
99 METOJIOB KYpPCOB 7 U 8 KJIaCCOB Bubmiorexa IOK
AOB KYpLOB /1 : hitps://m.edsoo.ru/7437510
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
100 METOJIOB KypCcOB 7 M 8 K1accoB Bubmuorexa LIOK
P . ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmorexa [IOK
101 METO/I0B KypCOB 7 U 8 KJIaCCOB,

000011IeH1E 3HAHUI

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




IToBTOpEHME OCHOBHBIX MOHATUN U
102 METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IEHNE 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmmoreka [IOK
https://m.edsoo.ru/7f437858




9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

PammmonannHBIC Uyncna,
HWppalUOHAIIbHBIC YMCIIa, KOHEUYHbBIE
1 OECKOHEYHBIC JECATUYHBIC IPOOH

MHO0keCTBO IeHCTBUTEILHEIX
yHce; NeUCTBUTEILHBIC YHCIa Kak
OCCKOHEYHBIC ACCATHYHBIC IPOOH

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEXKIY MHOKECTBOM
JECTBUTEIIbHBIX YUCET U
MHOECTBOM TOUYEK KOOPANHATHOU
psAMON

CpaBHEeHHE IEHCTBUTENBHBIX YHCET,
apupMeTHyecKe JeHCcTBUS C
JNENCTBUTEIbHBIMU YU CIIAMH

[TpubnnxéHHOE 3HaUEeHNE
BEJIMYMHBI, TOUHOCTh MPUOIIKEHHS

Oxpyrienue uncesn

OxpyrieHne uncen

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUI




JIuneitnoe ypaBHeHue. Pemenue

10 aBHEHMH, CBOIAIINXCS K bubmmorex HOK
YPABHCHIH, CROAAI https:/m.edso0.ru/7f43bf66
JIMHEHHBIM
JIuneitHoe ypaBHeHue. Pemenue

11 YpaBHEHUM, CBOJSIIMXCS K
JIMHEUHBIM
KBagparnoe ypaBHeHue. Pemenue

12 aB:I)eHI/Iﬁ (:Byi SIIITAXCST K bubmorexa LIOK
yp ’ U https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagparnoe ypaBHeHUe. Pemenne

13 aBIE)eHHﬁ C};Iz)ﬂﬂIIII/IXCFI K buGnuorexa [IOK
yp ’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM

14 bukBangpaTHbIe YypaBHECHUS buGnuorexa [IOK

P yp https://m.edsoo.ru/7f43c3d0
bubnunorexka LIOK

15 bukBanpaTHbie ypaBHEHUs

https://m.edsoo.ru/7f43c¢3d0
[Ipumeps! penieHus: ypaBHEHUN

16 TpeTher U 4YETBEPTON CTEIEHEN
pa3ioKEHUEM Ha MHOKHUTENN
[Ipumeps! penieHus: ypaBHEHUN

17 TpeThel U 4YETBEPTON CTEIEHEN
pa3ioKeHUEM Ha MHOKHUTEIN

13 Pemenue 1po6HO-paliMoOHaTBHBIX bubmuoteka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6

19 Pemenue 1po6HO-paiMoHaIbHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6

20 Pemrenue TEKCTOBBIX 3a1a4

anredpandecKuM METOI0M




21

22

Penrenne TekcTOBBIX 3a1a4
anredpanvyeckuM MeTo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/I‘IeCKI/IM METOJA0M

23

24

25

KonrponsHas pabora o teme

"VYpaBHeHMsI ¢ OTHOM HIepeMeHHON"

VYpaBHeHUE ¢ 1ByMs IIEpEMEHHBIMU
u ero rpaduk

VYpaBHeHHE ¢ ABYMS [TE€PEMEHHBIMU
U ero rpaduk

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMsI IEpEeMEHHBIMU
U €€ peneHne

27

28

29

Cucrema IByX JIMHEMHBIX
ypaBHEHUM C ABYMS IEPEMEHHBIMHU
U €€ peneHne

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peleHne

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ pelieHne

30

Pemrenne cucreM 1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemrenne cucreM nByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIPyroe — BTOPOU CTENIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d55a




Pemenue cucrem AByX ypaBHEHUM,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
IpPYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHUM,
33 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOH CTENEHU
I'paduueckas MHTEpIIpETAIIS
34 CHUCTEMbI YPAaBHEHUH C IBYMsI
HIEePEMEHHBIMU
35 Pemenne TekcToBBIX 3a1a4
anreOpandecKuM crocoOom
36 Pemienue TekcToBBIX 3a/1a4
anreOpandecKuM crocooom
37 KonrtponbHas pabora no teme
"CucreMbl ypaBHEHUI"
18 UucoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEPaBEHCTBA C OJTHON bubnmnorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
4 JIuneiitHble HEpAaBEHCTBA C OJJHOU bubmuorexa [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHENHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PELIEHNE




CucTeMbl TMHEUHBIX HEPABEHCTB C

4 OJIHOM IIEPEMEHHOM U UX PEIICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUICHUE
46 KBagparHsle HepaBeHCTBA U UX bubmuoreka [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBanpatHblie HepaBeHCTBA U UX bubnmnoreka HOK
pewenue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBeHCTBA U UX bubmmoreka [JOK
pemenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'papnueckas unTepHIpeTanys
51 ngg;eHCTB u CI/ICTSMI;Iep:BeHCTB c bubamorexa LOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padnueckas uHTEpHIpeTaLIys
52 HEPABEHCTB U CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbhas padbota no teme
"HepaBeHncrsa"
54 KBagpatnunas ¢pynkuus, e€ rpadgux bu6muoreka [IOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 KBanpartuunas ¢pyHkius, e€ rpaduk bu6muoreka [IOK
Y CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pysHkius, e€ rpaduk bubmuoreka [JOK

U CBOWCTBA

https://m.edsoo.ru/7f4399b4




57

58

59

[Tapaboia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboIIb

[Tapa6o:a, KOOpIMHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
napadoJIbI

[Tapaboia, KOOPAMHATHI BEPITHHBI

napaboIIbl, 0Ch CHMMETPHUH
mapadoJIbI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43a03a

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

60

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

bubnunoreka LIOK
https://m.edsoo.ru/7f43a31le

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHUH
napaboJIbI

I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

bubmuoreka [{OK
https://m.edsoo.ru/7f43a526

64

65

66

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
I'padpuxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

67

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|




I'paduku dynkomii: y = kx, y =kx +

68
b, y=k/x, y=x3, y=vx, y=[X|

69 KonTponbhas pabora no teme bubmmoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncaoBoi bubmuorexa [IOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue nocae10BaTeIbHOCTH

71 eKyppEeHTHOH (opMyIoii u bubnrorexa LIOK
PeKypP . pMY https://m.edsoo.ru/7f43ebda
(dhopMyI0ii n-TO YICHA

7 Apudmernueckas u bubmmoreka [JOK
reoMeTpuyYecKas IPOrpeCCUn https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u Bbu6mmotreka [JOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43f3b4
®opMyJbl N-To YieHa

74 apumeTnIecKoi u bubnnoreka [JOK
r€OMETPUYECKON IPOrPECCHUI, https://m.edsoo.ru/7f43t58a
CYMMBI TIEPBBIX N YJICHOB
@®opMybl N-To YiieHa

75 apu(pMeTHUECKON 1 bubmuoreka [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@®opMybl N-To YiieHa

76 apu(pMeTHUECKON 1 bubmuoreka [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YICHOB

77 @opMyIIbI N-Io 4jIeHa bu6muoreka [IOK

apupMeTHIecKon 1

https://m.edsoo.ru/7f43f72e




78

79

80

81

reOMETPUYECKON POrpecCuid,
CYMMBI [IEPBBIX N YICHOB

®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCuid,
CYMMBI MEpPBBIX N YJICHOB

N300pakeHne 4ICHOB
apupMETHIECKON U
reOMETPUYECKON Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
MJIOCKOCTH

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reoOMETPUYECKON Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
MJIOCKOCTH

JInHEeNHBIA U DKCIOHEHIINAILHBIN
poct

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

82

Cno’xHbIe MPOLIEHTHI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43feQe

83

84

CrnoxxHEIe IMPOLCHTLIL

KonTponbHas pabota no teme
"JucnoBbIe NOCIEN0BATEILHOCTH"

bubmmoteka IIOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka IIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600mEeHNE U
CHCTEeMAaTH3alMs 3HaHui. 3aIHCh,
CpaBHEHME, ACHCTBHUS C
JNCHCTBUTEILHBIMH YUCIIAMH,
YHCIIOBas MpsMast




86

87

88

[ToBTOpeHuE, 0000IIEHNE U
cucTeMaTHu3alus 3HaHuH.
[TporeHThI, OTHOIICHUS, TIPOTIOPITUN

[ToBTOpEeHmE, 0000IIEHNE U
CHCTEMATH3alMs 3HAHWIA.
OxpyriieHue, NpuOIFKEHUE, OICHKA

[ToBTOpeHUE, 06001IICHNE 1
cHcTeMaTHu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM
crmocobom

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTHu3anus 3HaHuH. Pemmenne
TEKCTOBBIX 3aJ1a4 apU(PMETHUCCKUM
crmocodbom

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHUE, 0600IICHNE 1
cucreMaTu3anus 3Hanni. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0COO0M

bu6mmoreka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAHUH.
[IpeoOpazoBanue anredpanyecKux
BBIPXKEHUH, TOMYCTHUMbIE 3HAYCHHUSI

bu6mmoreka IIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[IpeobOpazoBanme anredbpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

bubnunoreka LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHue, 06001IeHNE 1
cHCTEeMaTH3aInsI 3HAaHUH.

bubnunorexa LIOK
https://m.edsoo.ru/7f444612




[IpeobOpazoBanue anredpanyecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHUS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aLM 3HAHWIA.

bubnunoreka LIOK

o4 [Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAKEHUI, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHUE, 06001IICHNE 1

95 cucremaTtusanus 3Hanuil. OyHkuuu: bubnunoreka LIOK
MIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpEeHUE, 0600IICHNE 1

96 cucTeMaTu3aius 3HaHu. OyHKIUH: bubmmoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44444
byHKIUH
[ToBTOpeHUE, 0600IICHNE 1

97 cucremaTtusanus 3Hanuil. OyHKuuu: bubmuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 0600IIEHNE U

08 cucremaTusanus 3Hanuii. OyHKuuu: bubnuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452¢6
byHKIUH
[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3alHs 3HAHMH. bubnunoreka LIOK

99 I'padnueckoe penieHue ypaBHEeHUI https://m.edsoo.ru/7f445516
1 UX CUCTEM

100 [ToBTOpeHue, 06001IeHNE 1

cHCTEeMaTH3aInsI 3HAaHUH.




I'padpuaeckoe perneHue ypaBHEHHI
U UX CUCTEM

101 HroroBas koHTposbHas paboTa 1
102 0606HvleHHe Y CUCTEMAaTH3aIHS |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬁ

1

1.1

Yucna v BEIUUCICHUS

BBIHOJ'IHSITL, coucTasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHe IleICTBHSI C paiMOHaJIbHBIMH YUCJIaMH

1.2

Haxomuth  3HaYeHUs  YUCJIOBBIX  BBIPQXKCHUH,  NPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHU N TPOOHBIX

BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE JpOoOH

1.3

1.4
1.5

[lepexomute OT omHOM (oOpMBI 3amucu 4YHWcen K APyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHU, B OECKOHEUHYIO
JECATHUYHYIO IpO0Bb)

CpaBHI/IBaTB " YIIOPpAOOYHUBATH PALITMOHAJIBHBIC YHUCJIA

OKpyrisTh ynucia

1.6

BBINOMHATE NPUKHUIKY U OUEHKY PE3YyJbTaTa BBIYHUCICHHUH, OLEHKY
3HQYEHUW YUCJIOBBIX BBIPAKECHHUMU. BBINONHATE JOEUCTBUA €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKAa3aTCIIsIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HATYpaJIbHBbIX YUCCII

Pemate  IIpakTUKO-OPUEHTUPOBAHHBIE  3a/ayd, CBA3aHHBIE C
OTHOLIEHHEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTAaThl PELICHUs 3anad ¢
Y4E€TOM OTPaHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyeckyrd TEPMHHOJIOTHIO U CHMBOJHKY,

MNPUMCHATH e B nponecce OCBOCHUA yqe6H0ro MaTepuaia




22

23

Haxonute 3HadyeHHss OYKBEHHBIX BBIPAXEHUH TMpH 3aJaHHBIX
3HAYEHUAX [IEPEMEHHBIX

BrimonaaTs Hp606paBOBaHI/IH OEJI0Iro BBIPAXKCHHUA B MHOI'OYICH

MPUBEJICHUEM TIO0IOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK

24

BhIMONHATE YMHOXKEHUE OJIHOWICHA HA MHOTOWIEH U MHOTOWJIEHA Ha
MHOTOYJICH, MPUMEHSTh (OPMYINbl KBajpara CyMMbI WU KBajpara

pa3HOCTH

2.5

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

CJIaraeMbIX, MPUMEHEHUs (POPMYIT COKpPAIIEHHOTO YMHOXKECHHS

2.6

2.7

3.1

32

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILICHUS Pa3IMYHbIX
3aJla4 U3 MaTeMaTUKH, CMEKHBIX [TPEIMETOB, U3 peallbHON IPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMU ITOKA3aTEISIMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarp nMHENHHBIE ypaBHEHHsS C OIHOM IEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IIEPEX0Aa OT UCXOTHOTO YPABHEHMS K PAaBHOCUIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM ypaBHEHUS

[Ipumensitb rpaduueckue METOAbl TMPH PEHICHUH JTHMHEWHBIX

YpPaBHEHUH U UX CUCTEM

33

34

[Tonbupare mnpumepbl Map YWCEN, SBISIIOIIMXCA  peIIeHUEM
JIMHENHOI 0 YPaBHEHUS C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsl IEpPEMEHHBIMU; MOJIb3YSCh I'PaUKOM, IPUBOAUTH IPUMEPHI

pelIeHUs] ypaBHEHMS

3.5

3.6

4.1

Pemate cucteMbl JByX JIMHEWHBIX YPaBHEHHH C  JABYMs
NEPEMEHHBIMH, B TOM UYHUCIIE TpauyecKu

CocraBisTh 1 pemaTh JUHEMHOE YPABHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBUIO 33J1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MTOJIyYEHHBIN pe3yabTaT

Koopaunats! u rpadpuku. @yHkuun

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3alUCHIBATh

YHUCJIOBBIC IPOMCIKYTKH HA aﬂl"e6paI/I‘-IeCKOM SA3BIKC




4.2

4.3

OtMmeuatrh B KOOp,Z[HHaTHOﬁ IIJIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJUuHAaTaM

CrtpouTts rpaduku TuHedHbIX GyHKIHH. CTpouTh rpaduk PyHKIUHN Yy

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (GyHKIIMK 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumatp rpaduyeckuid cHnoco0 TPEACTABICHUS W  aHAJIHM3a
uH(pOpMaINK, W3BJIEKATh M HHTEPIPETHPOBATh HWHPOPMAIHIO W3

rpaMKOB peaIbHBIX IPOIECCOB U 3aBHCHUMOCTEH

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucia U BEIUMCIIEHUSA

1.1

1.2

Hcnons3oBaTh  HaydajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEUCTBUTEIIBHBIX YHCEIl IJI CPAaBHEHHUS, OKPYIJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPJIWHATHOMN
IpsAMOit

[TpuMeHsATh TOHATHE apUPMETHYECKOrO KBaJpaTHOTO KOPHS,
HaXOJUTh KBaJpaTHblE KOPHHU, MCIONb3yd IpPU HEOOXOJUMOCTU
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COZIepKalIMX KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEMN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajblX YHCENT C IOMOUIbIO
JeCATUYHBIX ApoOeit u creneneit yucna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

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

IIoKa3aTcjiemM




22

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUs  palMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJ JACUCTBUM HAJl MHOIOWICHAMHU U

anreOpanyecKuMH ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpumeHsTH TpeoOpa3oBaHusl BBIPAKEHHUH ISl PEIICHUS Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX [IPEIMETOB, U3 pEalbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs J'IHHCﬁHI)IG, KBaJApaTHbIC YpaBHCHHUA HW palUdOHAJIIBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbBI IBYX ypaBHeHI/If/’I C IBYyMs

MNEPEMEHHBIMU

IIpoBoaNUTE mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIM YpaBHEHUE WIIM CUCTEMA

ypaBHeHI/Iﬁ pemcHusa, €CJiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBecHOW (OPMYIMpPOBKM 3amauum K &
anreOpanyecKor MOJENU C MOMOIIBIO COCTABICHHUS YPABHEHHS WJIH
CUCTEMBbl YpaBHEHH, WHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJy4YECHHBIN pe3yJIbTaT

34

4.1

4.2

[IpuMeHsITh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB I CpPaBHEHUS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 NIUTIOCTPALIMI0 MHOXKECTBA PEIIEHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB
OyHKIMH
[ToHumMaTh M MCNONB30BaTh (PYHKUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEIsITh 3HAUECHUE
(GYHKLMU 110 3HAaYEHUIO apryMeHTa, ONpeAessITh CBOWCTBA (DYHKIMU
o e€ rpauky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y=k/x

kix




, Y =X?, y = X3, y = |X|, oIuCBIBaTh CBOICTBA YMCIOBOH (DYHKIMHU IO €€
rpaduxy

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB U ynopsaaoduBaTh palMOHaJIbHBIC M HpPPAlUMOHATIBHBIC

qucia

BreinonHsaTs apI/I(bMeTI/ILIeCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
COoUcCTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYUCJIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs1 CTENEHEW C LEJbIMUA MOKA3aTeIsIMU U KOPHEM,

BBIYUCIIATH 3HAYCHHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

2.1

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IMPUKUIKY

pe3ynbTaTa BEIYACICHUN, OLICHKY YHCIOBBIX BBIPAKECHUI
YpaBHEHUs U HEPABEHCTBA

Pemate nMHENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAIIUECA K HUM, HpOCTeI\/'IIJ_II/Ie I[pO6HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

22

2.3

2.4

Pemate cucTemsl IByX TMHEHHBIX YPAaBHEHHH C JBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3aaa4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHUA YPAaBHCHUA WK CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IABYMA

MNEPEMCHHBIMU

IIpoBoaUTE mIpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIU YypaBHEHUE

WM CHCTEMA YPaBHEHUM pellleHus], €ClIi UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB Ha UNCIIOBOMU MTPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIBIO CHUMBOJIOB

Pemate cumcTeMBl JIMHEHHBIX HCpPaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIKME KBaJApaTHOC HEPaBCHCTBO, H306pa)I(aTB pE€IICHUC
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

3.2

PacriosnaBate  QyHKIMHM ~ W3ydyeHHBIX  BHJIOB.  [lokaspIBaTh
CXEMAaTUYECKH pACMOJOKEHUE Ha KOOPIWHATHOM IUIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEeHTOB, OMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3biBaTh CXEMaTHYECKH PACIONIOKEHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpadukoB GyHKIMN Bua y = VX, y = |X| © ONUCHIBAThH

CBOICTBA PYHKIUI

33

Crpouth M u300paXkaTh CXeMaTW4YeCKH TpauKu KBaJApaTHYHBIX
(GyHKIMI, ONKMCHIBaTH CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIMH MO HX

rpadukam

3.4

Pacno3naBaTh KBaJpaTH4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMEphl KBAJIpPaTUYHBIX (YHKIMH M3 peanbHOM >KU3HU, (PU3UKH,

reoMeTpUn

Apudmernueckasi 1 reoMeTpUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOrpeccuu
MIPHU Pa3HBIX CIIOCO0ax 3aqaHus

BBINONHATE BBIYMCICHUSI C UCMOJIb30BaHUEM (HOpMYT n-TO 4iieHa
apupMeTHUeCcKOil ¥ TeOMEeTPUUYECKOI IPOrpeccuii, CyMMbI IEPBBIX N

YHJICHOB

43

I/I306pa>1<aTL YJICHBI IOCICI0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAWHATHOW INIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HUCIIOJIb30BaHHUEM

KaJIbKYJIATOPA, UGPOBHIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Yucna u BBIYUCTICHUS
Jlpobu OOBIKHOBEHHBIE U AECSATUYHBIC, MEPEX0/] OT OAHOM (OPMBI 3alucCU
1.1 npobeit k apyroil. IloHsTHE palMOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YIOPSAOYMBAHUE PAIMOHATBHBIX YHCET
. ApudmeTrnueckue 1eHCTBUS ¢ pallMOHATFHBIMU UYnciIaMu. Pemienue 3anaq u3
. peanbHOM MPAaKTUKU HA YaCTH, HAa IPOOH
13 Crenenb C HaTypaJdbHBIM TIOKAa3aTeJIeM: OIpeJelieHHe, mpeoOpa3oBaHUe
' BBIPQKEHUI HA OCHOBE OMpeeNIeHus, 3aMUCh OOJIBIIUX YUCEI
L4 [IpornieHTHI, 3aUCh POLIEHTOB B BUJE APOOH M APOOH B BUJE MPOILICHTOB.
' Tpu ocHOBHBIE 33/1a4U HA MPOLICHTHI, PEIICHHE 3a]a4 U3 PeaIbHON MPAKTHKU
L [IpumeHeHne TPHU3HAKOB JEIMMOCTH, pa3liO)KEHWE Ha MHOXHUTEIN
' HaTypaJIbHBIX YUCEIT
L6 PeanpHple  3aBuUCMMOCTH, B TOM 4UHCIe TpsMas W oOpaTHas
' MPONOPLUUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHUs
51 [lepemeHnHbIe, YNCIOBOE 3HAUEHUE BBIPAYKEHUS C IEpEMEHHOM. JlonmycTrMmbie
. 3HAYEHUSI TIEPEMEHHBIX
- [IpencraBieHne 3aBUCUMOCTH MEXIy BEIUYMHAMH B BHAE (DOPMYIHIL.
' Brruucnenust mo popmynam
53 [IpeoOpazoBanrie OYKBEHHBIX BBIPRKCHHH, TOXICCTBEHHO pPaBHBIC
' BBIPAKECHUS
2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y Onnounensl 1 MHOTOUWIEHB. CTeneHb MHOTOWIeHa. ClloKeHue, BEIUNTAHUE,
' YMHOXCHHE MHOTOWICHOB
DopMynbl  COKpPAIIEHHOTO YMHOXKEHHMsI: KBaJApaT CyMMBI W KBajapar
2.6 pazHoctu. dopmyna pazHocTH KBaapaToB. PasznoikeHne MHOTOYJIEHOB Ha
MHOXHUTETHN




3 VYpaBHeHust
31 VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IpaBHia NPeoOpa3oBaHHs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPAaBHEHUN
32 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YMCJIO KOpPHEH JMHEUHOTrO
. YPaBHEHUs, PEIICHNUE JINHEUHBIX YPAaBHEHUU
13 CocraBiieHne ypaBHEHUH 110 yCIOBHIO 337auu. Perienne TEKCTOBBIX 3aay C
' IIOMOUIBIO YPaBHEHUN
34 JluneliHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMH U €T0 Tpadux
Cucrema JByX JMHEHHBIX YpaBHEHUH C JByMs NepeMEHHbIMU. PeleHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojicTaHoBKU. [Ipumepsl penienns TeKCTOBbIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKuun
4.1 Koopaunara Toukn Ha mpsmMon
47 UYucnosble MpoMexKyTKH. PaccTosiHue MeKy ABYMS TOUKaMU KOOPAMHATHOU
' IpsIMON
43 [IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH HAa KOOPJAWHATHOM IJIIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX Gopmynamu. UreHue rpaukoB pealbHbIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CroiicTBa GyHKIMN
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkumnm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
- KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMPpPALMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHdyecKuX KBaJpaTHBIX KOpPHEH M UX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA




9 KIIACC

1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnreGpanueckue BbIpaXeHUs
51 KBagparuelii  TpEXuieH, pa3jIOKEHUE KBAAPAaTHOIO TPEXWICHA Ha
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poodu
2.3 CrnoxxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PannonanbHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHCHHS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUl, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 [Ipocreiimme qpoO6HO-paliOHANILHBIE YPaBHEHUS
I'paduueckas uHTEpHpeTalUs YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMsI IepeMEeHHBIMU. [Ipumepsl pemenus cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 33724 alreOpandeckuM criocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBO ¢ 01HOM TIepeMeHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJHON MEPEMEHHOI
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
i1 ITonatue @ynkuun. OOIacTh oONpeneneHuss M MHOXKECTBO 3HAUYEHUM
' ¢ysakuu. CrocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkumu. YreHne cBONCTB QYHKIUU 1O €€ rpapuky
4.3 [Ipumeps! rpadukoB QyHKIIHMA, OTpaXKaroUX pealbHble IPOLECCH
44 OyHKIMM, ONUCHIBAIOUIME MPSAMYI0 U OOpaTHYyI NpPONOPLUUOHAIIBLHBIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 @yHKIUU y =x7, y = X7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe pemieHne ypaBHEHUN U CUCTEM ypaBHEHUN




Kon

IIpoBepsieMblii 3JIEMEHT COJEPIKAHUS

1 Yucna v BIYKCICHUS
. ParmonansHble 4Mcna, MppanyMoHaIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXKECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
15 OeCKOHEUHBIE JECATHYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1€HCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckne NeHCTBUS ¢ IEHCTBUTESILHBIMEI YUCIIAMU
N3mepenus, npulnnxeHus, oueHKH. PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPA,
L4 JUIMTEIBHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uncen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUM
2 YpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
22 JInnelinoe ypaBHeHue. PemieHne ypaBHEHNH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHU, CBOASIINXCS K KBaPATHBIM
4 bukBagpatHoe ypaBHeHue. lIpuMepsl pemieHHMs ypaBHEHUH TpeTbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU
"0 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JMHEWHOE, a Ipyroe —
' BTOPOU CTEIICHH
2.10 I'padmueckas uHTEpIIpeTaLIs CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 allreOpandecKuM CrIocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBanpaTtHble HEpaBeHCTBA




I'paduueckas wHTEpHpeTanysi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEpEMEHHBIMU

3 DyHKIUU

a1 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThl
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIIbl

32 I'paduku Gynkuuit y=kx, y=kx+b n1 ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOWCTBA

34 I'padpuku hyHKIMI , 1 UX CBOMCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

il Onpeznenenue u cnocoObl 3aJJaHUs YMCIOBBIX MIOCIEI0BATEIbHOCTEH. 3a1aHne
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u GopMyIIoi n-To dieHa

42 Apudmernueckass mporpeccus. PopMynbl n-ro WieHa apuPMeTHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckast mnporpeccus. Dopmyiabl 7n-ro wieHa TIe€OMETPUUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

a4 N300pakeHre WiIEHOB apU(PMETHUEeCKOM M TIeOMETpUUYECKO Iporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cro’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBaMHU; YMEHHUE OIEePUPOBATH MOHSITHSIMH:
rpad, CBS3HBIN rpad, OepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIIONB30BaTh TpaHUuecKoe Ipe/CTaBICHHE
MHOJKECTB ISl OIMCAHUSl pealibHBIX IPOLIECCOB U SIBICHUH, MpHU

pELICHUH 33/1a4 U3 IPYTUX YIeOHBIX TPEIMETOB

YMeHue onepupoBarh NOHATHAMU: ONPEIECICHUE, aKCUOMa, TEOpeEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypalbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1IE€JI0€ YUCIIO0, MOAYJIh YMCIa, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCII0, apu(METUYECKU KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEHCTBUS C YHUCIAMH, CpaBHUBAaThb W
YHOOPSAIOYMBATh YHWCJIA, TPEACTABIATh YHCIa Ha KOOPAMHATHOW
NpSAMOM, OKPYIJISATh YHUCIA; YMEHUE JenaThb NPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apudMeTHUeCKUil KBaApaTHbIM KOPeHb, MHOTOUJICH, anreOpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEHH
Oouibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéTsl MO (opmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pPa3/IoKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMyn pa3HOCTU KBaApaTOB H

KBaaApaTa CYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJIHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JIMHENHBIE U KBAJIPaTHbIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJJHOW NMEPEMEHHOH, CUCTEMbI
JBYX JIMHEVHBIX YPAaBHCHUH, JUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U MPaKTUYECKUX 3aJad; yMEHUE MHCIIONb30BaTh KOOPIMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs! pereHH

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSIMU: GYHKIHS, TpaduK QyHKINUU, HYIU
byHKINH, MIPOMEKYTKH 3HaKOMOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HaUMEHbIIEe 3HAYCHUS
GyHKIUY; yMEHUE OTIepUPOBATH TIOHSTUSIMHU: npsimMast
MPOMOPLUOHAILHOCTD, JINHEHHAs (PYHKINS, KBaagpaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboia, rumepbosa; yMmeHHe
CTpouTh rpadukud  GYHKIHA, UCHONB30BaTh Tpaduku  As
OIpe/IeNIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEW, JUJISl pEIlCHUs
3aa4 U3 APYruxX y4eOHBIX MPEAMETOB U PEAbHON KH3HU; YMEHUE

BbIpaXkaTh (OpPMYJIaMH 3aBUCUMOCTH MEXY BEJIMUUNHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMETpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEHN, (YOPMYIIBI CYMMBI U
o0I1ero wieHa MpHu pelIeHuH 331a4, B TOM YUCIE 3aJad U3 JPYrux

y4e€OHBIX TIPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX THUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM U 4YacTW, JBU)KEHHUE, paboTy, 1IEHYy TOBapOB U CTOMMOCTH
MOKYIOK U YCIJIYT, HaJIOTH, 337[a4l U3 00JacTH YIpaBJiICHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
MCCJIEIOBATh MOJIyUEHHOE PEIIEHUE U OLIEHNBATh MPaBIONOA00HOCTh
MIOJIyYEHHBIX PE3y/IbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (PUTYpa, TOUKA, OTPE30K, IpsAMasi,
1y, JIOMaHasl, yTOJI, MHOTOYT'OJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYrOJIbHUKH,




HNPSMOYTOJIbHBIM TpPEyrojbHUK, MeIuaHa, OHUCCeKTpuca W BBICOTA
TPEYrojlbHUKA,  YETBIPEXYrOJbHHUK, IMapajulejiorpamMm,  poMmo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 MIOBCEJHEBHOM JKM3HM, Ha
HaXO0X/IEHNE F€OMETPUYECKHUX BEJIUYHUH C IPUMEHEHUEM HU3YyYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth TMOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICIFHOCTh U MEPIECHAUKYISIPHOCTh TPSIMBIX,
YroJl MEXKAYy MPSMBIMH, TMEPHEHAUKYISIP, HAKIOHHAS, TMPOCKIIHS,
nogobue  Quryp, TOmOOHBIE  TPEYTrOJIbHUKH,  CHMMETPHS
OTHOCHUTEIIFHO TOYKH W TIPSIMOM; YMECHHE PacliO3HABATh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSAMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACcCTOSIHUE, YToJ
(BemMuMHA yIJla, CUHYC M KOCHHYC yIJIa TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHUE OIICHUBATH Pa3MePHI IPEIMETOB 1 OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (GOpPMyJbl NEepUMETpa U IUIOIIAIH
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U TUIONIAAN Kpyra, o0bema
IIPSIMOYTOJIBHOTO MapajuleNIeNUIea; YMEHUE TPUMEHATh TPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

YMenue wu3o0pakaTh IUIOCKME (UTYpBl M UX KOMOUHAIMH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUIO

13

14

YMmenune ONCpupoOBaTh IMOHATUAMH: MPAMOYIroJibHad CHCTCMaA
KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOp, CYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa Ha 4YHCIO, CKAIAPHOC TIPOU3BCACHUC
BCKTOPOB;, YMCHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPAWHATBHI JJId
MNpEaACTaBIICHUA JAaHHBIX W PCIICHUA 3ajlad, B TOM YHCJIC U3 APYTHUX

y‘-IC6HLIX MpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMenue ONCpHUpOBAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,




15

16

HauOoJIpIIee M HAHMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HabOPa;
yMEHHE U3BJIEKaTb, HMHTEPIPETHPOBATh U  MpeoOpa3oBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0 B Ta0IMIAX ¥ Ha JdarpamMMax,
OTPaXKAIOLIYI0 CBOWMCTBA M XapaKTEPHCTHKH PEATbHBIX IPOLECCOB U
SBJICHUI; YMEHHE pACIO3HAaBaTh HM3MEHUUBBIC BEIWYMHBI B

OKpYXaroIeM MUpe

YMeHue onepupoBaTh MOHATHSAMU: CIYYAWHBIA OMBIT (CIy4alHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO[)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HAaXOJUTh BEPOSTHOCTU CIIyYalHBIX COOBITUH B OMBITaxX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ UCHOJb30BAHUEM
MpaBUJia YMHOXKEHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHBIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B >KU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX SABJICHHUAX

YMeHue BbIOMpaTh MOAXOASIIMN W3YYEHHBIH METOJ AJsi pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBIICHUE 3aKOHOB MaTeMaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/EJbHBIE BBIJAIOIINECS PE3YJIbTATHI,
MOJTy4YEHHBIE B XOJIe Pa3BUTHsI MAaTEMaTUKU KaK HAyKH, MMPUBOJUTH
MpUMEpbl  MAaTEeMaTHYECKUX  OTKPBITMM W WX  aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

. OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEUYHbIE
' MIEPUOINICCKHE POOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud € pauOHAIBHBIMU
. YyHuCllaMu

» JeiictButenpubpie yncia. ApudMeTHUYECKHe OMNepaluu C IeHCTBUTEIbHBIMU
. YUCIAMU

s [TpuOmkE€HHbIE BBIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BIUMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BbIPaXKEHUS C IEPEMEHHBIMU )

59 Crenenb ¢ nenbiM nokasareneM. CTeneHb C pallMOHAIbHBIM I10KAa3aTeJIeM.
. CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JledcTBus ¢
' apu(pMeTUYECKUMHU KOPHIMH HaTypalbHON CTETIEHU
3 YpaBHEHMS U HEPABEHCTBA

- Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHs. CHCTEMBI U COBOKYIHOCTHU
. yYpaBHEHUU

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKUsg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
oTpeniesIeHus: U MHOXecTBO 3HaueHul ¢pynkuuu. Hymu gynkiuu. Ipomexytku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHUMYMbI ¢GyHKuud. HaunOosnbliee m HauMeHbllee 3HaYeHUE (YHKLIHMU Ha
IPOMEXKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4eckix BEIMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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