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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsl: OHAa 00eCTIeYNBAET U3YUECHUE IPYIUX TUCLUILINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTApHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. PazButue y oOyuaronmxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUM U CYHIHOCTH alre0panuyecKux
abCcTpakiuii, cnoco0e OTPaKEHHUSI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX IS aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3yueHue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSIL M BBIBOBI,
dbopMynnpoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUSI OOYYaroOMIMXCsA: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PACCyXJIeHUs, 0000IIeHINEe W KOHKPETU3AINIO0, a0CTparupoBaHue U
aHasiornto.  OOydeHue  anrebpe  mpeAmnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHusI.

B cTpykType nporpamMmmsl yaeOHOTO Kypca «Anredpay A OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHHUSA», «AJreOpandeckue BBIPAKEHUSD), «YpaBHEHUS W
HepaBeHCTBa», «DyHkium». Kaxgas U3 3TUX colep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyTMMH €r0 JHHUSAMH. B Xome wu3ydeHuss ydeOHOro Kypca OOydarommmcs
MPUXOJIUTCS JOTHYECKH PACCYXKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JABbHEUIIIETO M3YUYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOIIHXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCETHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOpMHpPOBAHUEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
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 o0ydueHus anredpe BXOAAT TaKKe NalibHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
MHPOpMATHKHA, W  OBJAJICHUE HAaBbIKAMM  JICAYKTHUBHBIX  PacCyKICHUMH.
[TpeoOpa3oBaHue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUIMSIX KaK BaKHEHIEH MaTeMaTUYECKON MOJENH
JUTSI ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (opMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMy miiaHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«Anre0pa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpaHUS:
«Yucna u BBIUKCICHUN», «ANTeOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIIUW.

Ha uzydenue yueGHoro 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 €
palOHAJIBHBIMUA YKCIIaMU. Pelienne 3axad U3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEeIeHUs], 3aUCh 0oNbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsiMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPAXEHHS, IMpaBWiIa MOpeoOpa3oBaHUS CYMM H
MPOU3BEJCHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS OJOOHBIX ClIaraeMbIX.

CBoiICTBA CTENEHU C HATyPAIbHBIM MOKA3aTEIEM.

OnHouwiensl U MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloXKeHue, BHIYUTAHHE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToOB. Pa3iioxkeHne MHOTO4WJICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEeHb YpaBHEHHWsI, TMpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUM IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByX
JVMHEMHBIX ypaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



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

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'padpuk pyHKIMM.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux dpynkuuum y = [X|.
['padmyeckoe pelnieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHI.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMOHAIBHOM YHCIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolicTBa apupMETUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

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

AnredpanvyecKue BbIPAKEHUSA

KBagpaTHbIil TpEXWIEH, PA3JIOAKEHNUE KBAIPATHOTO TPEXUIIEHA HA MHOKUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanronanbHbie BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM H KBaJpPaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPAaBHEHUS.

['padrueckas uHTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHWU C JBYMsS IIepeMEHHbIMHU. lIpumepsl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM!.

DyHKUUU

[Tonsitue pynxuu. OOIaCTh ONpeesIeHNs U MHOYKECTBO 3HAUEHUI (PYHKIMH.
CrnocoObl 3aanus PyHKIHIA.

I'padpux ¢ynkumunu. Yrenune coilcTB ¢yHKkuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIUX pPeabHbIE MPOIECCHI.



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

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUYHBIC
JeCATUYHBIE APpoOH. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JIEUCTBUTEILHBIMYA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIIeM MHUpE.

[TpubnnkEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIrJeHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JlunenHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

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

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3a/ady
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETalNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOM mnepeMeHHOou. Pemienue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KOOpauHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

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

YucsioBbIe MOCI€10BATEILHOCTH U MPOrPeccum



[loHATHE YHKCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
pEKyppeHTHOM dhopMyIoi U HOPMYJIIOi #-TO YICHA.

Apudmernueckas u TeoMeTrpudeckas mporpeccur. PopMysbl n-TO WICHA
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N3o0pakeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHii
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAIBHBIN POCT.
CI1oHbIE NPOLICHTBHI.



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 TMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
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) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pealn3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYXKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCHEIHON NpodeccroHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl YeIOBEUYECKOM
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHUS LMBUINA3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IeKCHu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
MX BO3MOXXHBIX MOCJICICTBUH JIsl OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TII00aIbHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTeH UX pelIeHus;

8) ajanTanusa K U3MEHSIOIIMMCS YCJOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBAThH UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeUCTBUSA, (GOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE e CTBUS

ba3oBble 1ornueckue aAeficTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUICHUH MEXIY IMOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHbIC, €AMHUYHBIC, YacTHbIE W oOIIue,
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 AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIEHUs, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME IMPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKE BbIIBUIATH
MPE/IMOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HWHDOpMAUUMU U HILTIOCTPUPOBATH
perraemMbie 3aa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl ©u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPHUSM, MPEATIOKEHHBIM
YUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpUHUMATD U (bOpMy.HI/IpOBaTB CYKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H OCJIsIMHU O6IIICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUSA



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

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 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 Gopme popMyTUpOBaTh pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
OPEJICTaBISITh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEJOBaHMsI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAllUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI IPH pPEIIeHNU YYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATH LIEJIb COBMECTHON AESITENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>IaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U APYTHE), BHIIOJIHATH CBOIO YaCTh pabOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YJIEHAaMU KOMAaH/IBI,
OLICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCaJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATh IUIAH, AJITOPUTM PELICHUs 3a1a4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHusT MaTEMAaTUYECKOH 3a/1a4H;

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

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA I€ATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIOBUSM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS LIEIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE 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.

HaxonuTh 3HAa4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH 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 0OBIKHOBEHHY10, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyTIsATh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIpAKCHUM. BBIMONHATE ACHCTBHUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiath NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ y4€TOM OTPAHUYCHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredpanvyecKue BbIPpAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTte 3HaueHusi OYKBEHHBIX BBIPAXXCHUW MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BeIMOMHAT yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSThH (hOPMYJIbl KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0o MHOXKUTEIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

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

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMHU IIOKA3aTEISIMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemwlare yiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sABisieTcs
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 KOOPAMHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IByMS
IEPEMEHHBIMHU, MI0JIb3YSACh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHU.

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

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4yl NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath Ha KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3alUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKIHUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpEeACTAaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peaTbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIIE
NpPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonb30oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BbIUMCICHUM, N300paxkaTb AEHCTBUTEIbHBIC
YHUCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpaTHbIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECITHYHBIX
npoOeit u creneneit yucia 10.



AnredpanyecKue BbIPaKeHUs

[IpumMeHATP NOHATHE CTENEHH C LEIbIM MOKA3aTeJIEM, BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIUX CTENIEHH C LETbIM TOKa3aTEJIEM.

BbITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pallUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alIreOpandyecKUMH ApOOsIMHU.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewaty nMHENHBIE, KBAaJIpaTHbIE YPAaBHEHUS U PAlMOHAJIbHBIE YpAaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (yCTaHABIMBATh, UMEET
JY ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPELICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aqaud K €€ anreOpandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUS YPAaBHECHUS WM CHUCTEMBl YPaBHEHUM,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 331a4U MMOJyYEHHBIA PE3yJIbTaT.

[IprMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB [JIs1 CPABHEHUS, OLICHKH, PEIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM NEPEMEHHON U UX CUCTEMBI, JaBaTh rpad)uuecKyto
WJUTFOCTPALAI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNATh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpadukKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIIICHIBATH CBOHCTBA YHCIOBOMN (hyHKIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYUBATH PALIUOHAIIBHBIEC U UPPAlMOHAIBHBIE YHCIIA.

BrimonHITh apudMeTruuecKue SHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE M THCHbMEHHBIE MPUEMBI, BBINOJHITh BBIUMCIEHUS C UPPAMOHATBHBIMU
YU CIIaMU.

Haxoauts 3HaueHMs CTENEHEN C LIEJIBIMU [TOKA3aTENIMU U KOPHEH, BBIYUCIISATh
3HAYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyIJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pE3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEPaBeHCTBA

Pernats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHHUS, CBOISIINECS K HUM,
pocTerue APOOHO-PAlMOHAIBHBIE YPABHEHHS.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
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 MpocCTeilive UCCAEAOBaHUS YPaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHCTeMa YpPaBHEHUMW pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPAaBEHCTB Ha YHCIIOBOM NpPSAMOM, 3alMChIBaTh PELICHUE C MOMOILIBIO
CHUMBOJIOB.

Pemmatp  cucteMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3IMYHBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJO0B. I[lOKa3bpIBaTh cXeMaTHUECKU

pacmnoiokeHNe Ha KOOPIMHATHOM MIIOCKOCTHU rpadukoB PyHKIUH Buga: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y =X, y = |x|, B 3aBUCEMOCTH OT 3HaUCHHi
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U M300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUI 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCU U

Pacnio3naBaTh apupMETHUECKYIO M TEOMETPUUYECKYIO MPOTPECCUN MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIMHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KaIIbKYJISATOPA, U(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ni/m P Kounrpoabnbsie IIpakTuueckue (undpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
1 Yucnia u BEIYKUCICHUS. PariuoHalbHEIS )5 | bubnunoreka LIOK
quciia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AJICOPAHHCCKHC BLIPKCHILA ! https://m.eds00.ru/7f415b90
bubnunoreka LIOK
3 ¥ PABHCHHS! 1 HEPaBCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
. D 24 1
4 Koopanwatst u rpaguici. Gymicin https://m.edso00.ru/7f415b90
bu6nmorexa LIOK
I1 6 1
> OBTOpeHUE 1 0000meHNEe https://m.edsoo.ru/7f415690
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabnbsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
bubnunoreka LIOK
1 Uucna u Beruncienus. KBagparubie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuorexa [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 bubnnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHcTBa. KBanpaTHbie bubmmoreka [JOK
5 15 1
YpaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f41 7af8
bu6nmorexa LIOK
8 PyHKupH. OCHOBHKIE MOHATHA > https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
o 4 9
) YHKUHH. THCTOBLIE QyHKLAH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
1 IT 6 2
0 OBTOpeHHE 1 0000uIeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
| Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
16 1
> Dymictm https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
15 1
6 YucrioBble OCIE0BATENBHOCTH hitps://m.edsoo.rw/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 13 1 bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesIbHbIE
padoThI padoThbI
pecypcsl
1 BxonHoe noBTopenue 1
) Bxonnoe noBropenue 1
3 Bxonnoe noBropenue 1
Bxonnoe nosropenue. BxoaHon
4 KOHTPOJIb. 1
5 PanmonanbsHble yncna 1
6 UucnoBble BEIPAKEHUS 1
7 BripaxkeHus ¢ nepeMeHHbIMU 1
8 BripaxkeHus ¢ nepeMeHHbIMU 1
9 CpaBHeHUE 3HAUEHUI BbIpAaKEHHUM 1
10 CpaBHEHNE 3HAYEHUI BbIpaKEHU 1 bubnuoteka [JOK
https://m.edsoo.ru/7f4211de

1 CaolicTBa A€MCTBUI HAJ YKCIaMU 1 bubmuoreka [JOK

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




CBoiicTBa A€HCTBUN HAl YACIAMU

bu6nmmoreka [IOK

12
https://m.edsoo.ru/7f42154e
" ToxxnecTsa. TomneCTBeHHHf Bu6morexa LIOK
npeoOpa3OBAHUS BHIPAKCHHIL https://m.edsoo.ru/7f4218be
ToxnectBa. ToxIecTBEHHBbIE
14 peoOpa30BaHUs BHIPAKEHUN
KonTponbHas padora Nel.
15 Tema:YUucia v BeIpakeHUS.
[Ipeobpa3oBaHue BbIpaKEHHIA.
16 YpaBHEHHE U €r0 KOPHU
JInHeitHoe ypaBHEHHE C OJJTHOU
17 IIEPEMEHHOMN
JInHeliHOEe ypaBHEHHE C OQHOU
18 [IEPEMEHHON
Pemenne 3amau ¢ nomMomnpro
19 YpaBHEHHU
Pemenne 3amau ¢ nomMomnpro
20 YpaBHEHHU
71 dopMybl
KonrtponbHas pabora Ne2.
P Tema:YpaBHeHUs ¢ OAHOU

IIEPEMEHHOMN




YucnoBbie TPOMEKYTKH

23

24 UYro takoe pyHKIUSA
Brruncnenue 3HaueHU QYHKITUH 110

25 dbopmyiie

26 I'paduk hyskIm bubnuorexa [JOK

https://m.edsoo.ru/7f41feec

27 I'paduk Qpynkumu
IIpsiMast mpoNOpPHMOHAIIEHOCTD U €€

28 rpadux
[IpsiMast MpoOnOPLUHUOHATIBHOCTH U €€

29 rpadux

30 Jluneiinas pynkuus u eé rpadux bubmuorexa [IOK

https://m.edsoo.ru/7f41fafa

31 Jluneiinas yHkuus u eé rpadux bubmuoreka [IOK

https://m.edsoo.ru/7f41fd70

32 KycouHo-3a1anHble QyHKINU

33 Kycouno-3anannbie GpyHkuun
KonTponbnas padora Ne3. Tema:

34 OyHkmu U ux rpaduxu. Jluneitnas bu6muorexa [HOK
byHKIUSA https://m.edsoo.ru/7f421382
Ornpenenenue CTENeHu ¢ Bu6nnorexa [IOK

35

HaTypaJIbHbIM ITOKA3aTCJICM

https://m.edsoo.ru/7f42154¢




VYMHOXEHHUE U JIeJICHUE CTEIEeHEN

bu6nmmoreka [IOK

36
https://m.edsoo.ru/7f4218be
37 VYMHOXKEHHUE U JCIICHUE CTCIICHEH bubnunoreka LIOK
https://m.edsoo.ru/7f42276¢
Bo3Bsenenue B cTeleHb Bu6miorexa LOK
38
HPOU3BCACHNS 1 CTCHICHH https://m.edsoo.ru/7f422930
Bo3Benenue B cTeneHn Bu6miorexa IJOK
39 [POU3BCACHNS 1 CTCHICHH https://m.edsoo.ru/7f422af2
40 OpnHouJIEH U €ro CTaHAAPTHBIN BUJT bubnnoreka [JOK
https://m.edsoo.ru/7f422cc8
VYMHOKEHHE OJHOYIICHOB. BuGnorexa [TOK
4l BosBesenye 0HOWIEHa B CTEMCHD https://m.edsoo.ru/7f422fca
" OyHKIMU Yy = X2 Uy = X3 U UX Bu6muorexa LIOK
rpaduKn https://m.edsoo.ru/71423182
43 O 1poCThIX U COCTaBHBIX YUCIAX bubnmnorexa [JOK
https://m.edsoo.ru/7f42432a
KonrtponbHas pabora Ne4. Tema: Bu6miorexa LOK
44 Crenens u e€ cBoiicTBa. OHOWIEHBI https://m.edsoo.ru/7f42464a
45 MHOrouJIeH 1 €ro CTaHAapTHBIN BUL bubmmnoreka HOK
https://m.edsoo.ru/7f424c12
46 MHOro4JieH 1 €ro CTaHAapTHBIA BUT but6mmoreka [IOK
https://m.edsoo.ru/7f424£d2
CrokeHue U BEIYUTAHHUE BuGmmotexa IJOK
47

MHOT'O4JICHOB

https://m.edsoo.ru/7f4251d0




CrnoskeHne 1 BEIYUTAaHHE

bub6nmoreka [IOK

48
MHOT'OHMJICHOB https://m.edsoo.ru/7f423312
YMHOKEHUE 0JHOYJIeHa Ha Bu6miorexa [JOK
49
MHOTOMJICH https://m.edsoo.ru/7f4237fe
VYMHOKEHVE OIHOYIIEHA Ha BuGmnorexa [IOK
50
MHOTOYICH https://m.edsoo.ru/7f4239de
VYMHOKEHME OQHOYIEHA Ha
51 MHOTOYJIECH
Brinecenue o0mero MHOXHUTENISA 3a
52 CKOOKH
BriHeceHue 001ero MHOXHUTENS 3a
53 CKOOKH
BriHecenune o0Iero MHOKHUTENS 3a
54 CKOOKH
KonTponbnas padora Ne5. Tema:
CyMmMa 1 pa3HOCTb MHOTOWJICHOB. BuGamorexa [IOK
33 IIpoussesienne onHOYICHA U https://m.edsoo0.ru/71420482
MHOTOYIEHA.
VYMHOKEHME MHOTOYJIEHA HA
56 MHOTOYJIEH
VYMHOXEHHE MHOTrOWIeHAa Ha Bu6miorexa [JOK
57

MHOT'OYJICH

https://m.edsoo.ru/7f42064e




Paznoxenne MHOro4wiIeHa Ha

bu6 OK
58 MHOHUTEJIH CIIOCOOOM IPYIIITHPOBKH A
Tpyniunp https://m.edsoo.ru/7f420806
Paznoxenue MHOrousieHa Ha Bu6morexa LIOK
59
MHOMHUTEIH CIOCOOOM IPYNNIPOBKH https://m.edsoo.ru/7f4209a0
60 [enenue ¢ ocraTkom bu6nmoreka [IOK
https://m.edsoo.ru/7f420e6e
61 Henenue ¢ ocraTkoMm bubnuoreka [IOK
https://m.edsoo.ru/7f427¢32
KonTponbnas padora Ne6. Tema: Bu6miorexa IJOK
62
IIpounsseneHne MHOTOICHOB https://m.edsoo.ru/7f427¢8a
BosBenenue B kBaapar u B Ky0 Bu6muorexa LIOK
63 CYMMBI M PaSHOCTH JIBYX BbIPa)KEHHH https://m.edsoo.ru/7f42836¢
Bo3sBenenue B kBazipar u B Ky0
64 CYMMBI U Pa3HOCTH JBYX BbIpaKEHUI
PaznoxkeHnre Ha MHOKUTEIH C
65 MOMOIIBI0 (hOPMYIT KBaIpaTa CyMMBI
Y KBaJpaTa pa3HOCTH
Paznoxxenrne Ha MHOXXHUTEIH C
66 MOMOIIBI0 (POPMYJT KBaJipaTa CyMMBI
Y KBaJpaTa pa3HOCTU
Paznoxenre Ha MHOKUTEIH C
67 MOMOIIBIO (hOPMYJT KBaJpaTa CyMMBI bubmmorexa IIOK

" KBaJipaTa pa3HOCTU

https://m.edsoo.ru/7f4284de




YMHOKEHHE pa3HOCTH IBYX

bub6nmoreka [IOK

68 i
BBIPLKCHUM Ha NX CyMMY https://m.edsoo.ru/7f42865a
PasnosxeHnne pa3HOCTH KBaJIpaTOB Ha BuGnorexa [LIOK

69
MHOXHTCIN https://m.edsoo.ru/7f4287d6
Pa3noxxeHue pa3HOCTH KBaJIpaToB Ha

70 MHOXKHUTEIHN
Pa3noxxeHre Ha MHOXHUTETTU CYMMBI U

71 pa3HOCTH KyOOB
Paznosxenre Ha MHOKHUTENIN CYMMBI U Bu6miorexa I[OK

72
pasuocti Ky6oB https://m.edsoo.ru/7f421044
KonTponbnas padora No7. Tema:
KBaznpat cymmbI 1 KBaJipaT pa3HOCTH. BuGmorexa [IOK

73 Paznocts kBasparos. Cymma n https://m.edsoo.ru/7141de76
pa3HoOCTh KyOOB
[IpeoOpa3oBaHue 11ET0T0 BBIPAKEHUS Bu6miorexa I[OK

74
B MHOTOHICH https://m.edsoo.ru/7f41dff2
[TpeoOpazoBanme 1ET0TO BEIPAKEHUS

75 B MHOTOYJIEH
[IpuMmeHeHne pa3IHuHbIX CIIOCOO0B

76 JUTSL Pa3I0KEeHUS HA MHOKUTEIH
[IpumeHneHue pa3IMuHbIX CIOCOOOB

77

AJIA PA3JIOKECHNA Ha MHOXUTCIN




73 Bo3Benenue nByusieHa B CTENIEHb bu6nmmoreka [IOK
https://m.edsoo.ru/7f41el6e
79 Bo3ssenenue nBy4iieHa B CTEIIEHb Bbu6mumotexa [JOK
https://m.edsoo.ru/7f41e42a
KonTponbHas padora Ne§. Tema: Bu6mnorexa LIOK
80 [IpeoOpazoBaHme HENBIX BRIPAKESHUN hitps://m.edsoo.ru/7f41e8a8
JluneitHoe ypaBHEHHUE C IBYMS Bu6muorexa LIOK
81
[EPCMCHHBIMU https://m.edsoo.ru/7f41ed80
I'paduk nuHEetHOTO ypaBHEHUS C
82 JBYMsI [IEPEMEHHBIMHU
I'padux MuHEHHOTO ypaBHEHUS C Bu6miorexa IOK
83
JIByMs IEPEMEHHBIMHA https://m.edsoo.ru/7f41ea24
CucreMpl TMHENHBIX YPABHEHUH €
84 JBYMSI IEPEMEHHBIMHU
CucreMbl TMHENHBIX YPAaBHEHUH € Bu6miorexa LOK
85
JABYMs IIEPEMEHHBIMHU https://m.edsoo.ru/7f41ef06
36 Croco0 1oaCcTaHOBKHA
’7 Croco0 oaCcTaHOBKHA bu6mmoreka IIOK
https://m.edsoo.ru/7f41f078
28 Crioco6 crtokeHust bubmuoreka [{OK
https://m.edsoo.ru/7f41f1fe
29 Crioco6 crmoskeHust bubmuorexa [{OK

https://m.edsoo.ru/7f427282




Pemenne 3aaa4 C IIOMOLIBIO CUCTEM

bub6nmoreka [IOK

90 5
ypaBHCHIN https://m.edsoo.ru/7f427412
o1 Pemenue 3va11aq C TIOMOIIBIO CUCTEM Bu6morexa LIOK
YPaBHCHHH https://m.edsoo.ru/7f426d1e
JIuHeiitHbIe HEpaBEHCTBA C IBYMsI
92 IIEPEMEHHBIMU U UX CUCTEMBbI
KonTponbnas padora Ne9. Tema:
JInHeliHbIE ypaBHEHHUS C IBYMs
93 MEPEMEHHBIMU U UX CUCTEMBI.
Pemenue cucrem JIMHERHBIX
YpaBHEHUU
IToBTOpeHuE Tembl «BbipaxkeHus.
94 ToxnecrtBa. YpaBHeHus. OyHKuun».
o5 [ToBTrOpenue Tembl «CTeneHb C BuGnnorexa [IOK
HAaTypaJIbHBIM HOKA3ATCICMD. https://m.edsoo.ru/7f41f50a
96 [ToBTOpEeHNE TeMbl « MHOTOUIEHBI. bubmmnoreka HOK
https://m.edso0o0.ru/71429c6¢
[ToBTOpenue TeMbr «DopMyJibl
97 COKpAIIIEHHOTO YMHOXECHUS.
08 HToroBasi KOHTpOJIbHASA paboTa bubmuoreka [JOK
https://m.edsoo.ru/7f429{32
99 Peseps bubmuoreka [JOK

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




Peszepn

100 1

101 Peseps 1 bu6moreka LIOK
https://m.edsoo.ru/7f42a27a

102 Peseps 1 bubmmoreka [JOK

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

10




8 KVIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTebHbIE
padoThI padoThbI
pecypchl
1 BxoaHoe noBTopeHue 1 Bu6mumoteka [JOK
https://m.edsoo.ru/7f42d452
) Bxonnoe nosropenue 1 Bbu6mmoteka [IOK
https://m.edsoo.ru/7f42eaaa
3 Bxonnoe noBropenue 1
4 Bxonnoe noBropenue 1
5 BxonHoii KOHTpOJIb 1
6 PanmonanbHble BBIpasKEHUS 1
OcHOBHOE CBOWCTBO J1po0H.
7 Coxparienue npobeit 1
CrnoxeHue 1 BbIUUTaHHUE Apooeil ¢
8 OJIMHAKOBBIMH 3HAMEHATEIISIMU 1
CrnosxeHue 1 BIYMTaHUE ApoOei ¢
9 pa3HbIMH 3HAMEHATEISIMU 1
0 Crnosxenue 1 BIYMTaHUE ApoOei ¢ | Bu6uorexa IJOK

Pa3HBIMU 3HAMCHATCIIAMU

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




YMHOxkeHue apooeit. BozBenenue

bub6nmoreka [IOK

11 i
Jipobeii B cTeneHb https:/m.edsoo.ru/7f42d862
YMmHoxeHue apobeii. Bo3senenue Bu6uorexa LIOK
12 i
Zpobeii B cTeneHb https:/m.edsoo.ru/7f42dd26
13 Henenue npobeii bubnuorexa [JOK
https://m.edsoo.ru/7f42ded4
[Ipeobpa3oBanue paoOHAIBHBIX Bu6muorexa LIOK
14 i
BbIPKCHIH https://m.edsoo.ru/7f42e0be
[IpeoOpazoBaHue paMOHATBHBIX Bu6uorexa 1JOK
15 7
BBIpaXKCHIN https://m.edsoo.ru/7f42¢262
16 Oynkuus y = k/x u e€ rpaduk Bbu6motreka [JOK
https://m.edsoo.ru/7f4354a4
[IpencraBnenue qpodu B BHE BuGnnorexa [IOK
17 i
CYMMBI Ipo0eii https://m.edso00.ru/7f436098
KontponbHas padora Nel. Tema: Bu6miorexa LOK
18 [Iponssenenue u vactHoe apodeit https://m.edsoo.ru/7f435648
19 JleficTBUTENBHBIE YKCTIa bubnuoreka [IOK
https://m.edsoo.ru/71f435648
KBagparssle kKopHHU.
20 ApudmeTnueckuil KBaJpaTHbIN bu6nuorexa [HOK
KOpEHb https://m.edsoo.ru/7f435648
71 VYpaBHeHue x2 = a bubmmnorexa [JOK

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




Haxoxnenue npuOImkEHHBIX

bub6nmoreka [IOK

22 3HAYCHNUH KBa[PATHOTO KOPH https://m.edsoo.ru/7f435ed6

23 QyHKIUA y =\x
KBagpartHslii KOpeHb U3

24 MIPOU3BEACHUS U ApOoOU

25 KBanpaTHblii KOpEHb U3 CTENICHU bubnuorexa [JOK

https://m.edsoo.ru/7f42fd38

BriHeceHre MHOKUTENS 32 3HAK

26 KOpHsi. BHECEHME MHOKHUTEIIS 101 bubmmorexa [IOK
3HAK KOPHS https://m.edsoo.ru/7f42fd38
[IpeoOpa3oBaHue BBIPAKEHHIA, Bu6mmorexa [OK

27 COACPHALINX KBAAPATHRIC KOPHH https://m.edsoo.ru/7f42ec80
IIpeoOpa3oBaHue BBIpAKEHUIH, BuGnnorexa [IOK

28 COACPKAILNX KBaZpaTHLIC KOPHU https://m.edsoo.ru/7f430382
[TpeobOpazoBanme TBOMHBIX

29 paauKanoB
O60061menue Temsl: KBanparabie

30 KOpHH
KontponbHast pabora Ne2. Tema:
IIpuMeHeHnEe CBOWCTB Bu6miorexa [TOK

31

apu(pMETHYECKOTO KBaJPaTHOTO
KOpHS

https://m.edsoo.ru/7f4308e6




3 HenosHbie kBasipaTHBIC ypaBHEHUS bubnuorexa [IOK
https://m.edsoo.ru/7f430a8a
33 Henonnele kBagpaTHbIe ypaBHEHUSA Bbu6mumotexa [JOK
https://m.edsoo.ru/7f430144
®opMya KOpHEH KBagpPAaTHOIO Bu6suoreka [IOK
34
YpaBHCHUA https://m.edsoo.ru/7f430f44
dopMya KOpHEW KBaIPATHOIO Bu6mmorexa [IOK
35
YpaBHCHHA https://m.edsoo.ru/7f43128¢c
Pemrenue 3amau ¢ noMoupro Bu6imorexa [IOK
36 i
KBaJIpaTHBIX yPaBHCHUH https://m.edsoo.ru/7f4315¢0
Pemenne 3amau ¢ noMompro Bu6suoreka IIOK
37 i
KBaJIpaTHBIX yPaBHCHUH https://m.edsoo.ru/7f4318c2
33 Teopema Buera bubnnorexa [JOK
https://m.edsoo.ru/7f431a20
39 Teopema Buera bubmuoreka [IOK
https://m.edsoo.ru/7f43259c¢
40 KBanpaTHblil TPEXUIIEH U €T0 KOPHH bubmuoreka [IOK
https://m.edsoo.ru/7f432736
Pa3noxenune kBagpaTHOTrO Bu6moreka [[OK
41 &
TPEXTIICHA HA MHOKHTCIIA https://m.edsoo.ru/7f432736
Paznoxxenue KkBapaTHOTO Bu6mmortexa [IOK
42 TPEXHIIEHA HA MHOKHTEH https://m.edsoo.ru/7f431d36
KontponbHast padora Ne3. Tema: Bu6miorexa IIOK
43

KBaznpaTHO€ ypaBHEHUE U €0 KOPHU

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




Pemennie npoOHBIX palimOHATBHBIX

bub6nmoreka [IOK

44 >
YPaBHCHUH https://m.edsoo.ru/7f42eela
45 Pemenne {[pO6HBIX paroHaTbHBIX Bu6miorexa [JOK
YPaBHCHUH https://m.edsoo.ru/7f42eela
46 Pemienue {[po6HI:IX parMoHaIbHBIX BubGmorexa [TOK
YPaBHCHUH https://m.edsoo.ru/7142{158
4 Perienue 3a1a4 ¢ TOMOUIBIO ) BubGmiorexa [TOK
APOOHBIX PALMOHAIBHBIX yPaBHCHUH https://m.edsoo.ru/7f42£316
48 Pemrenue 3agad ¢ moMOIIbIO ) Bu6morexa LIOK
APOOHBIX PALMOHAIBHBIX yPaBHCHUIH https://m.edsoo.ru/7f42f5a4
4 Perienue 3a1a4 ¢ TOMOUIBIO ) BubGmiorexa [TOK
JPOOHBIX PALMOHAIBHEIX YPaBHCHHIT https://m.edsoo.ru/7f42fef0
5 VYpaBHEeHHE ¢ ABYMS NTEPEMEHHBIMU Bu6miotexa [JOK
H €ro rpadux https://m.edsoo.ru/7f430076
. YpaBHEHHE C ABYMS ITEPECMECHHBIMU Bu6morexa [JOK
u ero rpaduk https://m.edsoo.ru/7f43c542
HccnenoBanue cucreM AByX
5y JIMHEHHBIX YPABHEHHH C BYMSI bubmiorexa [IOK
TepEMEHHBIMH https://m.edsoo.ru/7f43¢3d0
HccnenoBanue cucrteM AByX
53 JIMHEWHBIX YPaBHEHUHU C ABYyMS bubmuoreka [JOK

MNEPEMEHHBIMU

https://m.edso0.ru/714328c6




I'paduaeckuii ciocod pemreHust

bub6nmoreka [IOK

54 T
CHCTCM ypaBHCHIH https://m.edsoo.ru/7f432bbe
I'paduueckuii criocod pemeHus Bu6uorexa LIOK
55 i
CHCTCM ypaBHCHIH https://m.edsoo.ru/7f42f75¢
Anrebpandeckuii crocod perneHus Bu6uorexa IJOK
56 i
CHCTCM ypaBHCHIH https://m.edsoo.ru/7f42f8f6
Anrebpandeckuii crocod perieHus Bu6uorexa IJOK
57 i
CHCTCM ypaBHCHIH https://m.edsoo.ru/7f430112
Pemenue 3a1a4u ¢ TOMOIIBIO CUCTEM
58 YpaBHEHUU
Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM
59 yYpaBHEHUN
60 VYpaBHEHHS ¢ TapaMeTPOM
61 VYpaBHeHUs ¢ mapameTpom
O60061meHue Tembl: JpoOHbIe
parMoHaIbHBIC YPaBHEHUS.
62 VYpaBHEHHS ¢ IBYMsI IEPEMEHHBIMU
Y UX CUCTEMBI
KonTponbnas padora Ne4. Tema:
JIpoOHbIe parmoHaIbHbIE
63

ypaBHEHUs. Y PaBHEHHUs C JByMS
IIEPEMEHHBIMU U UX CUCTEMBI




YuciaoBwie HCpaBCHCTBA

64
65 CBoiicTBa YUCIIOBBIX HEPABEHCTB
CrnosxeHue 1 yMHOKEHUE YHCIIOBbIX Bu6miorexa LOK
66
HCpaBCHCTB https://m.edsoo.ru/7f43d6d6
CnoxxeHue 1 yMHOXEHUE YU CIOBBIX BuGmorexa LIOK
67
HCpaBCHCTB https://m.edsoo.ru/7f43d6d6
[lepeceuenue u oObeAMHEHNE
68 MHOXECTB
69 YucnoBble IPOMEKYTKH
Pemenne HepaBeHCTB ¢ OQHOU
70 MepeMEHHON
Pemenue HepaBeHCTB ¢ 0HOM
71 [IEPEMEHHON
Pemenue cucreM HEpaBEHCTB C
72 OJIHOM IIEPEMEHHOMN
Pemenue cucreM HEpaBEHCTB C
73 OJIHOM IIEPEMEHHOU
74 Jloka3arenbCcTBO HEPABEHCTB bubmuoreka [JOK
https://m.edso0o.ru/7f42c692
75 KontponbHast pabora Ne5. Tema: bubmuotexa [OK

YUucnoBble HEPABEHCTBA U UX

https://m.edsoo.ru/7142¢840




cBoiicTBa. HepaBeHcTBa ¢ 0/1HOM
MEPEMEHHOM U UX CUCTEMBI

Oyukmwmst. O0iacTh onpeaeIeHus 1

76 MHOYECTBO 3HaUCHUH QyHKIIHH
- Oynknus. O061acTh (il'[peI[eJ'IeHI/Iﬂ u Bu6muorexa LIOK
MHOJKECTBO SHACHKH QyHKIMH https://m.edsoo.ru/7f42cb88
73 CoiicTBa GhyHKIIUN bub6nmorexa LIOK
https://m.edsoo.ru/7f42cd2c
79 CoiicTBa GhyHKIMU
20 CaoiicTBa JIMHEHHOW (PyHKIINN bubmmoreka [JOK
https://m.edsoo.ru/7f42c9e4
21 CaoiicTBa JIMHEHHOW (PyHKINN bubmmoreka [JOK
https://m.edsoo.ru/7f42c9e4
32 CoiicTBa QpyHkimu y = k/x
23 CaoiicTBa QyHKINH Y =Vx bubnmnorexa [JOK
https://m.edsoo.ru/7f433¢c12
’4 [enast u qpoOHast yacTH YUCIa bubmuoreka [{OK
https://m.edsoo.ru/7433d84
Kontponbnas padota Ne6. Tema:
85 OyHukuus u e€ cBoiicTBa. ColicTBa
HEKOTOPBIX BUAOB (DYHKIINH
OrmpesienieHne CTETeHH C 1ETTbIM
86

OTpULATCIIbHBIM IMOKa3aTCIIEM




CBoiicTBa CTENEHU C LIETBIM

87 [I0Ka3aTesemM
CBolicTBa CTENEHHU C LEJIBIM

88 [I0Ka3aTesemM

89 [TonsTe cTaHAAPTHOrO BUJA YHCIIA
Pemenue 3anau ¢ 60sbIIMMU U Bu6imorexa [IOK

90
MaJIpIMK THCITaMH https://m.edsoo.ru/7f434bbc
OyHKIMU y = X—1 1y = X2 u ux

91 CBOMCTBa
[ToBTOpEenue no reme Bubmmorexa [TOK

922 «PauuoHanbHbIC IPOOH» https://m.edsoo.ru/7f4343¢2
IToBTOpenue no reme «KBagparHeie Bu6morexa [[OK

93
KOpHW» https://m.edsoo.ru/7f434572
[ToBTOpEeHME 10 TEMe «Y paBHEHUS U Bu6moreka [[OK

94 i
CHCTEMEI YPaBHCHHI https://m.edsoo.ru/7f434d38
[ToBTOpEeHue no Teme Bu6amorexa [IOK

95
«HepaBeHcTBa» https://m.edsoo.ru/7f4371aa

96 IToBTrOpenue no reMe «PyHKIU» bubmuoreka [JOK

https://m.edsoo.ru/7f434eb4

IToBTOpenue no temam «CremneHs ¢

97 LeNnbIM Toka3aTesneM». [loaroroska

K UTOTOBOM KOHTPOJIBHOU paboTe




HroroBas koHTpoJIbHAs paboTa

bu6nmmoreka [IOK

98 1
https://m.edsoo.ru/7f43736¢
99 Peseps 1 bubmmoreka [JOK
https://m.edsoo.ru/7f437510
100 Peseps 1 bubmmoreka [JOK
https://m.edsoo.ru/7f4376b4
101 Peseps 1 bubmmoreka [JOK
https://m.edsoo.ru/7f436b88
102 Pesepn 1 bubnnoreka [JOK

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/7f437858




9 KJIACC

KosnyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTebHbIE
padoThI padoThbI
pecypchl

1 BxonHoe noBTopenue 1
o) BxonHoe noBTopenue 1
3 Bxonnoe noBropenue 1
4 Bxonnoe noBropenue 1
5 Bxo1HOM KOHTPOJIb 1

JeicTBus HaJ ASHCTBUTEILHBIMU
6 YUCIaMU 1
7 CpaBHeHME 1EWCTBUTENIBHBIX YACET 1

[TorpemHoCTs ¥ TOYHOCTH
8 npUOIHKEHUS 1

Pa3mepnl 00bEKTOB OKPYIKAIOIIIETO
9 MHPA U JTUTEIBHOCTH MPOLIECCOB B 1

OKpY>KaroleM MUpe
10 [IpakTHKO-OpUEHTUPOBAHHBIE 3a1a4U 1 bu6mmorex [IOK

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

11 [IpakTHKO-OpUEHTUPOBAHHBIE 3a1aUU 1




TouHOCTH MpeaACTaBICHUA

12 JNIEUCTBUTEIILHBIX YUCET B BUJE bu6muorexa [IOK
fecsSTHYHBIX apobeit. Yucro IT https://m.edsoo.ru/7f43¢c542
KonrponbHas padora Nel. Tema:

13 Uucna u Beruncnenus. [punoxenus bu6nuorexa [HOK
MATEMATHKH B PeabHOI KU3HH https://m.edsoo.ru/7f43¢542
CBoMCcTBa YETHOCTH U HEUETHOCTH Bu6miorexa LIOK

14 =
bymxmmit https://m.edsoo.ru/7f43¢3d0
CBoiicTBa YETHOCTH U HEYETHOCTH BuGnorexa [TOK

15 =
bymxumit https://m.edsoo.ru/7f43¢3d0
CBoiicTBa YETHOCTH U HEYETHOCTH

16 byHKIUI
I'paduku 1 cBOMCTBa HEKOTOPBIX

17 BUJIOB (DYHKIIHIA
I'paduku 1 cBOICTBa HEKOTOPHIX Bu6miorexa I[OK

18 =
BUJIOB QyHKIHH https://m.edsoo.ru/7f43c9b6
I'paduku 1 cBOICTBa HEKOTOPHIX Bu6morexa [IOK

19 =
BHJIOB ()YHKIIMH https://m.edso0.ru/7f43c9b6
OyHkus y = ax2, e€ rpaduk u

20 CBOMCTBA
OyHkuus y = ax2, e€ rpaduk u

21 CBOMCTBA




I'paduk pynkmuit y=ax2 +nuy =

22 a(x — m)2
I'paduk pynkmmit y =ax2 +nuy =
23 a(x — m)2
[TocTpoenue rpaduka KBagpaTHIHON Bu6muorexa LIOK
24
byHKuMM https://m.edsoo.ru/7f43d0b4
ITocTpoenue rpaduka KBaapaTUYHON Bu6uorexa IJOK
25
bynxum https://m.edsoo.ru/7f43d0b4
JpoOHo-nuHeiHas QyHKIHS U e€
26 rpadux
JpobHo-nuneiHas GyHKIS U eé
27 rpaduk
JpoOHo-nuHelHas QyHKIMS U e€
28 rpaduk
KonTponbnas padora Ne2. Tema:
29 @DYHKIMU U UX CBOWCTBA.
KBanpatuunas ¢pyHkus u e€ rpaduk
30 Ilenoe ypaBHEHHE U €r0 CBONWCTBA bubmuoreka [IOK
https://m.edsoo.ru/7f43d23a
31 Ilenoe ypaBHEHHE U €r0 CBOKWCTBA bubmuoreka [JOK

32

I[pO6HBIe palrOHAJIbHBIC YPAaBHCHUSA

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




JlpoOHble palmoHaIbHbIE ypaBHEHUS

33
Pemrenue TekCTOBBIX 33434 C
34 IIOMOILBIKO YPaBHEHUN
Pemrenue TeKCTOBBIX 3a4a4 C
35 MOMOIIBIO YpaBHEHUI
Perrenuie TeEKCTOBBIX 3a7a4 C
36 MIOMOIIbIO YpaBHEHUI
KonTponbnas padora Ne3. Tema:
Llesioe ypaBHEHHE U €TI0 CBOMCTBA.
37 JIpoOHBIe palmoHAILHBIC YPaBHEHUS.
Pemrenne TeKCTOBBIX 3a7a4 C
MIOMOIILbIKO YpaBHEHUI
Pemenue HepaBeHCTB BTOpOU
38 CTEIIEHU C OJTHOM NIEPEMEHHOMN
Pemenne HepaBeHCTB METOIOM Bu6morexa [JOK
39
HHTCPBAIOB https://m.edsoo.ru/7f43ad5a
Pemenne HepaBeHCTB METOIOM BuGuorexa [IOK
40
HHTCPBAJIOB https://m.edsoo.ru/7143af08
Pemienue HepaBeHCTB METOIOM Bu6nnorexa [IOK
41
HHTCPBAIIOB https://m.edsoo.ru/7f43af08
HexkoTopbie mpuémspl pemieHuns Hebix BuGmnorexa [TOK
42

YpaBHEHUI

https://m.edsoo.ru/7f43af08




Kontponbnas padota Ne4. Tema:
Pemenne HepaBeHCTB BTOPOM
CTEIIEHU C OJTHOW MEPEMEHHOM.

43
Pemenne HepaBeHCTB METOIOM
HMHTEPBAJIOB.
VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U
44 ero rpaduxk
VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U
45 ero rpauk
" VYpaBHEHHE € IBYMS IEPEMEHHBIMU U Bu6uorexa 1JOK
ero rpagui https://m.edsoo.ru/7f43b098
. Pemenue cucrem ypaBHEHUH ¢ IByMs Bu6miorexa LIOK
TICpEMCHHBIMH https://m.edsoo.ru/7f43b21e
48 Pemrenue cucreM ypaBHEHUN ¢ AByMs Bu6morexa [IOK
TICpeMCHHBIMH https://m.edsoo.ru/7f43b5a2
Pemenne cucreM ypaBHEHUN ¢ AByMS
49 IIEPEMEHHBIMHU
HccenenoBanue CUCTEMBI IBYX
50 JIMHEWHBIX YPaBHEHUU C ABYMS
[IEPEMEHHBIMU
HccnenoBanue CUCTEMBI IBYX
51 JIMHEWHBIX YPaBHEHUH C ABYyMS bubanorexa LIOK

MNEPEMEHHBIMU

https://m.edsoo.ru/7f43b098




HccnenoBanue cucTeMsl IByX
JIMHEWHBIX YPaBHEHUH C ABYyMS

52
[IEPEMEHHBIMU
Pemrenue 3a1a4d ¢ HOMOILIBIO CUCTEM

53 YpPaBHEHUN BTOPOU CTEIICHU

o Pemenne 3va)1aq C IEOMOHIBIO CUCTEM Bu6muorexa LIOK
YPaBHCHUH BTOPOH CTCHCHU https://m.edso0.ru/7f4396¢6

s Pemenne 3va11aq c iIOMOHII)IO cucreM Bu6morexa LIOK
YPaBHCHHH BTOPOH CTCICHH https://m.edsoo.ru/7f439842
KonTponbnas padora Ne5. Tema:

VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U
ero rpa¢uk. Pemenue cucrem
YPaBHEHUN C IByMS IIEPEMEHHBIMH.

56 Hccnenoanue cucremsl 1ByX bubmmoteka [IOK
JNTMHEHHBIX yPaBHEHUH C ABYMs https://m.edso00.ru/7f4399b4
nepeMeHHbIMU. Pemenue 3aaau ¢
ITOMOIIIBIO CUCTEM YPAaBHEHHUI BTOPOHI
CTEIIEHU

57 HepaseHcTBa ¢ 1ByMs IEpEMEHHBIMU bubmmnoreka HOK

https://m.edsoo.ru/7f439eb4

58 HepaseHcTBa ¢ 1ByMs IEpEMEHHBIMU bubmuorexa [IOK

https://m.edsoo.ru/7f43a03a

59 HepaseHcTBa ¢ 1ByMs IEpEMEHHBIMU bubmuoreka [JOK

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

60 HepaseHcTBa ¢ 1ByMs IEpEMEHHBIMU bubmuoreka [JOK

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




Cucremsl HEPaBCHCTB C ABYM:A

61 bub6nmoreka [IOK
TICpeMCHHBIMH https://m.edsoo.ru/7f43a526
CucreMbl HEPaBEHCTB € JBYMsI

62 [IEpEMEHHBIMU
CucreMbl HEpaBEHCTB € JBYMsI

63 IIEPEMEHHBIMU
CucreMbl HEPaBEHCTB € JBYMs

64 [IEpEMEHHBIMU
HekoTopsie npuémbl petieHus: CucTeM

65 YpPaBHEHUN BTOPOU CTEIIEHU C JBYMs
[IEpEMEHHBIMU
HekoTopsele mpuéMbl pelIeHHs] CUCTEM

66 YPaBHEHHUI BTOPOH CTENEHU C IByMS
IIEPEMEHHBIMU
HekoTopsie mpuémbl petieHus: cucteM

67 YpPaBHEHUN BTOPOU CTEIEHU C IBYMs
MIEpEMEHHBIMU
HekoTopsle mpréMmbl pelieHNs] CUCTEM

68 YPaBHEHHUI BTOPOH CTENEHU C IByMS
IIEPEMEHHBIMU

69 KontponbHast pabora Ne6. Tema: bubmuoreka [JOK

HepageHcTBa ¢ 1ByMsI IEpEMEHHBIMH.

https://m.edsoo.ru/7f43ab84




Cucremsl HEPaBCHCTB C ABYM:A

MepEMEHHBIMHU.
70 IlocnemoBaTeabHOCTH bubnunoreka LIOK
https://m.edsoo.ru/7f43e6¢c6
71 IlocnemoBaTeabHOCTH bubnunoreka LIOK
https://m.edsoo.ru/7f43ebda
Omnpenenenue apuhMeTHICCKOM
72 nporpeccun. PopmyJia n-ro YieHa bubanorexa LIOK
apr(pMETHIECKOIl IPOrPeCCHr https://m.edsoo.ru/7f43ed7e
Omnpenenenue apupmMeTHIECKOi
73 nporpeccun. opmyita n-ro uaeHa bubanorexa LOK
apu(METHICCKOIT IPOrPECCHH https://m.edsoo.ru/7f43f3b4
» ®dopmyna CYMMI)i MIEPBBIX N YWICHOB Bu6uorexa IJOK
apuMETHUECKOH HPOrpeccuy https://m.edsoo.ru/7f43f58a
s ®opmyna Cy'MMLi MEPBBIX N YICHOB BuGnnorexa [IOK
apuMETHUECKOH TPOrpeccuy https://m.edsoo.ru/7f43ef2c
26 ®dopmyna CyMMI)i MEPBBIX N YWICHOB Bu6uorexa IJOK
apHMETHECKOH MpOrpeccui https://m.edsoo.ru/7f43f0c6
KonTponbnas padora Ne7. Tema:
[TocnenoBarensHocTH. ONIpeneneHue
77 apu(pMeTHIeCKON IPOTrPeCcCUH. bubmorexa [IOK

dopmyia n-ro wieHa
apu(pMeTHUECKON IPOrpeccuu

https://m.edsoo.ru/7f43{72¢




Onpenenenre reoMeTpUIECKON

73 nporpeccun. @opmyia n-ro uaeHa bubimorexa IIOK
TeOMETPUUECKOM IIPOrpeccuu https://m.edsoo.ru/7f43f8a0
Omnpenenenre reoMeTpUYECKOu

79 nporpeccuu. @opmyiia n-ro 4iaeHa
r€OMETPUYECKON TPOTrPECCUH
®opMyna cyMMbI IEPBBIX N YJICHOB

80 r€OMETPUYECKON TPOTrPeECCUU
dopMya CyMMBI IEPBBIX N YWICHOB

81 T€OMETPUUYECKON TTPOTPECCUH

32 Meroa mareMaTU4eCKOM UHAYKIIUU Bbu6mmoteka [IOK

https://m.edsoo.ru/7f43fe0e

23 Meroa mareMaTH4eCKON MHAYKIIUU bu6nmoreka LIOK

https://m.edsoo.ru/7f4401a6
KonTtponbHas padora Ne§. Tema:
Onpenenenne reoMeTpUYECKON
nporpeccuu. ®opmyia n-ro 4jaeHa Bu6uorexa IJOK

84 TEOMETPHHECKOH HPOrPECCHH. https://m.edsoo.ru/7f440418
dopMyna CyMMBI IEPBBIX N YICHOB
r€OMETPUYECKON ITPOTPECCUH
[ToBropenue. I'naa 1 "Hucna u

85 BBIYUCIICHUS"

[ToBropenue. I'nasa 2 "®yHkuuu u

86

rpaduxu"




[ToBTopenue. I'naBa 3 "YpaBHeHus u

87 HEpPaBEHCTBA C OJHOM rnepeMeHHon"
n

08 IToBTopenue. ['naBa 4 "YpaBHeHus 1/1" Bubsmorexa LIOK
HEPABCHCTBA € ABYMA HICpEMCEHHBIMA https://m.edsoo.ru/7f443b12
[ToBTOpenue. I'naBa 5

89 "ApudmeTndeckas ¥ reOMETpUIeCcKas bubmmnorexa LIOK
nporpeccun” https://m.edsoo.ru/7f443cd4
[loBTOpEHNE OCHOBHBIX MOHATUH U

90 METOJI0B Kypca 7-9 kiaccos, bubnuoreka [IOK
00001IeHne 3HaHU I https://m.edsoo.ru/7f443fea
[loBTOpEHNE OCHOBHBIX MOHATUH U

91 METOJ0B Kypca 79 Kiiaccos, bubnmoreka [JOK
000011eHKe 3HAHUN https://m.edsoo.ru/7f4441ca
IToBTOpEHNE OCHOBHBIX MOHATUH U

92 METOJIOB Kypca 7-9 Kiaccos, bubmuoreka [IOK
000011IEeHUE 3HAHUN https://m.edsoo.ru/7f444364
[ToBTOpEHNE OCHOBHBIX MOHATUH U

93 METOJIOB Kypca 7-9 Kiaccos, bubmuoreka [IOK
0000111eHE 3HAHUN https://m.edsoo.ru/71444612
IloBTOpEHNE OCHOBHBIX MOHATUH U

94 METOJI0B Kypca 7-9 kiaccos, bu6muoreka [IOK

000011eHNE 3HAHUN

https://m.edsoo.ru/7f444a94




[ToBTOpEHNE OCHOBHBIX MOHSATUN U

95 METOJI0B Kypca 7—9 KIaccos, 1 bubimorexa IIOK
006001IeHNE 3HAHUI https://m.edsoo.ru/7f444c56
[ToBTOpEHNE OCHOBHBIX MOHSITHI U

96 METOJI0B Kypca 7—9 KIaccos, 1 bubanorexa LHOK
00001IeHNE 3HAHMI https://m.edsoo.ru/7f44444

97 Hroroast koHTpoIbHAs paboTa. 1 bubnnoreka [JOK

https://m.edsoo.ru/7f44516a

08 Pesepn 1 bubnnoreka [JOK

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

99 Peseps | bubmmoreka [JOK

https://m.edsoo.ru/7f445516

100 Pe3zepn 1

101 Pe3zeps 1

102 Peszeps 1

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




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  JOpoOb 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
3HAUEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HATYypPaJIbHBIX YUCCII

Pemate  IIpakTUKO-OPUEHTUPOBAHHBIE  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 MaTepuaia




2.2
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HaxonuTth 3HadueHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHUAX [IEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoMHATS YMHOXEHUE OJIHOWIEHa HA MHOTOWIEH U MHOTOWIEHA 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

3.2

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3JIMUHbIX
3aJla4 U3 MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarb nMHENWHBIE ypaBHEHHs C OIHOM INEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IEPEX01a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
IIpoBepATSH, ABIAAETCS JIM YUCIO KOPHEM YPABHEHUS

[TpumensTs rpaduyeckue METOAbl NpPU PEHICHUH JIMHEWHBIX

YPaBHEHUH U UX CUCTEM

3.3

3.4

[TonGupate mnpumepbl Map YWCEN, SBISIIOIIMXCA  pEIIeHUEM
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 cucteMbl JByX JIMHEWHBIX YpPaBHEHHH C  JAByMSA
NEPEMEHHBIMH, B TOM UYHUCIIE TpaduyecKku

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

43

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

KOOpJUuHAaTaM

CtpouTts rpaduku muHedHbIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

44

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

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHne (yHKIMK 1O 3HAYEHUIO €€ 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 mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yucia U BEIUMCIIEHUSA

1.1

1.2

Hcnons30BaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEHCTBUTEIIBHBIX YHCEI JI1 CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPIWHATHOMN
IpsAMOit

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

COZIepXKalIMX KBaJPAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEMN

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




2.2

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 TpeoOpa3zoBaHusl BRIPAKEHHUH I PEIICHUS Pa3IHYHBIX

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)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKM 3agaud K €&
anreOpanyecKor MOJIENU C MIOMOIIBIO COCTABIICHHUS YPaBHEHHS WIIH
CUCTEMBbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpuMeHsTh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JMJI CpPaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U UX
CUCTEMBI, 1aBaTh IpauueCKyI0 WIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
OyHKIMH
[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

kix




, Y =x% y =X, y = |X|, OIUCBHIBAaTh CBOICTBA YUCIOBON (DYHKIMH IO €&
rpaduxy

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB " YyIIoOpsAA0o4YHMBaTh pPAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC

quciia

BreimonssTh apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
Co4cTasd YCTHBIC U TMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYMUCJIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

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

1.4

2.1

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe quciia, BBIIIOJIHATD IMPpUKUIKY

pe3yibTaTa BEIYACICHUN, OLICHKY YHCIOBBIX BBIPAKCHUI
YpaBHEHUs U HEPABEHCTBA

Pemate nMHENHBIE W  KBaJApaTHbIE ypaBHEHMs, YpaBHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO—paLII/IOHaJ'ILHLIe YpaBHCHUA

2.2

23

2.4

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

JIMHENHBIM

Peniate TEKCTOBBIE 3aaa4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHHA YPABHCHUA WU CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IAByMHA

MNEPEMECHHBIMU

IIpoBOANUTE TIPOCTEHIINE WCCIECNOBAHUA YPAaBHEHUM M CHUCTEM
yYpaBHEHHH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIMBATh, UMEET JIM ypaBHEHHE

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




2.5

2.6

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

PEIICHUE C ITIOMOIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIKME KBaJApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3a4a4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMHM  W3Yy4YeHHBIX  BUAOB.  lloKa3pIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB ynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEeHTOB, OMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIlOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMUA BHAa y = VX, y = |X| B ONUCHIBAThH

CBOWCTBA (PYHKIIUH

3.3

Crpouth M u300paxaTb CXEMaTUYECKH TpaUKu KBaJpaTHUHBIX
(GyHKIUI, ONKMCHIBaTh CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIUM MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO 1O ¢GopMmysie, NPUBOIUTH
IpUMeEphl KBaJpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi 1 reoMeTpUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO IMPOrpeccuu
MIPHU Pa3HBIX CIIOCO0AX 3aJaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (HOpMyYJ 7-TO UiieHa
apupMeTHUeCcKOil U TeOMEeTPUUYECKOI IPOrpeccuii, CyMMbI EPBHIX N

YHJICHOB

43

I/I306pa>1<aTL YJICHBI IOCICI0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAWHATHOW INIOCKOCTH




44

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

KaJIbKYJISITOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE palMOHaNbHOrO 4YMCia, 3allCh, 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
14 [IporeHThI, 3amuch MPOLEHTOB B BUAE ApoOW U IpoOH B BHJE MPOLEHTOB.
. Tpu ocHOBHBIE 33]au HA IPOLICHTBI, peIlIEHHUE 33a4 U3 pealbHON PaKTUKH
s [IpuMeHeHMe TPU3HAKOB JEIUMOCTH, PAa3JIOKEHHE Ha MHOMKUTEIN
' HaTypaJbHbBIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucile TpsMmas U oOpaTHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHUs
"1 IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTuMbIe
. 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYJIBL.
' Brraucnenust mo ¢popmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
5 OpnowieHbl 1 MHOroueHsl. CTeneHs MHOrowieHa. CloeHue, BBIYUTaHNUE,
' YMHO>KE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl W KBajapar
2.6 pazHoctH. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEN




3 VYpaBHeHust
11 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBHja NPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPAaBHEHUN
19 JluHeitHOe ypaBHEHHUE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEH JMHEUHOrO
. YpPaBHEHUS, PELICHUE JINHEUHBIX YPABHEHUI
33 CocraBiieHre ypaBHEHUH 10 yCIOBHIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOUIbIO YPAaBHEHUI
3.4 JluneliHOe ypaBHEHHE C IBYMS MTIEPEMEHHBIMH U €T0 Tpaduk
Cucrema JOByX JIMHEHHBIX YpaBHEHUH C JABYMs I€peMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOoM noacTaHoBKH. [Ipumepsl perienns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Toukn Ha mpsmMon
49 UYucnosble MpoMEKyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOi
43 IIpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH HAa KOOPJAWHATHOM IJIIOCKOCTH
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 JUHEHHBIX YpaBHEHUH U CHUCTEM 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 apupMeTHdyecKuX KBaJpaTHBIX KOpHEH M UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAXEHUN U BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA




9 KVIACC

1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnreGpanueckue BbIpaXeHUs
51 KBagparuelii TpEXwieH, pa3loKEHUE KBaJpaTHOIO TPEXWIEHA 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 VYpaBHEHUSI U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUi, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 [Ipocreiimme qpoO6HO-palliOHANILHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTaUs YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMs IepeMeHHBbIMU. [Ipumepsl pemenus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 33724 alreOpandeckKuM criocoOom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEeHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJHON MEPEMEHHOI
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
il ITonatue @ynkuun. OOIacTb ONpeneneHuss M MHOXKECTBO 3HAUYEHU
' ¢ynkuu. CriocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkuuu. YreHue 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 Oyukimu y = [x, y = |x]|
4.7 I'padnueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucna 1 BEIUUCIEHUSA

1.1

ParionanbHbIe 4mca, MPpalMOHATBHBIC YKCIA, KOHEYHBIE M OCCKOHCUHBIE
JIECSITUYHBIE TPOOH
MHOXECTBO  JEHCTBUTENBHBIX  YHCEN, JEUCTBUTEJIbHBIE 4YHCIA  Kak

OCCKOHEUYHBIC JECATHYHBIC JIpoOW. B3aWMMHO OJHO3HAYHOE COOTBETCTBHEC

12 MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1ENCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckne NeHCTBUS ¢ IEHCTBUTESILHBIMEI YUCIIAMU
N3mepenus, npuOnnxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEro MUpa,
14 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 ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
23 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHHHW TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHN C IByMs IIEPEMEHHBIMU
50 Pewienne cucreMm IByX ypaBHEHHH, OJHO U3 KOTODPBIX JIMHEMHOE, a APYroe —
' 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 Pemienne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemrenne cucreM TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




I'paduueckas wHTEprpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEpEMEHHBIMU

3 DyHKIMHU

11 KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku Qynkuuit y=kx, y=kx+b 1 ux cBoiictsa

33 I'paduku Gpynkuuit y=k/x, y = x° 1 ux cBoOHcTBa

34 I'paduku GyHKIMI , 1 UX CBOWCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

il Onpenenenue u crnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEN. 3a1aHne
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (popMyIIoii U GOpMYIIOH #-TO WiieHa

4o Apudmernueckass mporpeccus. PopMmynbl 7-r0 WieHa apu(PMETHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckast mnporpeccus. DopMmyiasl 7n-ro wieHa Te€OMETPUYECKON
' IPOTPECCUH, CyMMBI TIEPBBIX 71 YICHOB

44 N300pakeHre wieHOB apU(PMETHUEeCKOM M TIeOMETpUUYECKOH Nporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN 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
MHOJKECTB ISl OIMCAHUSl pealbHBIX IPOILIECCOB U SIBICHUH, MpHU

pEIlIeHUN 3a71a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarTh NOHATHAMU: ONPEACIICHUE, AaKCHOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JIETTUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0Ob U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBPHOE YMCIIO, apu(MeTHYecKud KBaJpaTHBIM KOpPEHb;
YMEHUE BBINOJHATh JEHCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJISATh 4WCIa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOUJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, Pa3jIoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpPMyJT Pa3HOCTH KBaJApaToB 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 OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEMHBIX 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 3a7ad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUs! pelIeHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: GYHKIHS, TpaduK QYHKIIUU, HYJIN
byHKIUY, IIPOMEKYTKHU 3HAaKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEC W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
POTNIOPIIMOHATILHOCTb, JINHEHHAST PYHKIIUS, KBaIpaTUIHAs PYHKIIUS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TUrnepOoia; yMEHHe
ctpouth rpaduku  QYHKIMH, UCHONB30BaTh rpadukd IS
OTIpEe/ICIICHUs] CBOWCTB IPOIECCOB U 3aBUCHUMOCTEH, ISl PEIICHUS
3aa4 U3 APYTUX y4eOHBIX MPEAMETOB U PEANbHOMN KU3HU; YMEHUE

BbIpaXxkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX/1y BEJIMUYUHAMU

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,
JOIM M 4YacTW, JBH)KEHHUE, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HaJIOTH, 337[a4i U3 00JaCTH YIpaBIeHUs JINYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHCTEMBI [0 YCIOBUIO 3a/ayH,
UCCIIEI0BAaTh IOJIYYEHHOE PEIICHNE U OLICHUBATh IIPaBI0NOJ00HOCTb
MIOJIy4YEHHBIX PE3YyJIbTaTOB

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

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpuca W BBICOTA
TPEYroJIbHUKA,  YeThIPEXYTOJbHHUK, Mapajuiesaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peulaTth 3aJa4d, B TOM YUCJE U3 IMOBCEAHEBHOMN XU3HH, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHIUKYJISPHOCTh MPSMBIX,
YroJd MEXIy NpsIMBIMH, TEPHEHAUKYJISpP, HAKJIOHHAS, MPOEKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKH M MPSMOI; YMEHHE PACIIO3HABATh 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 OLICHUBATh pa3Mepbl PEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OPMYJIbl MEepUMETpa U  IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSAMOYTOJIBHOTO IapajulelenuIle/la; YMEHUE IPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
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 DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIN

CHUMBOJIbHOMY OITMCaHHIO

13

14

YMeHne omepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPJAWUHATBl TOYKH, BEKTOp, CyYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX W PEIICHMs 3a]ad, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpHUpOBAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,




15

16

HauOoJIbIlIee U HaWMEHBIIIEe 3HAUYCHHUS, pa3Max YHCIOBOIO Habopa;
YMEHUE W3BJCKaTh, HMHTEPIPETUPOBATh H  IPEOOPA30OBHIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacrno3HaBaTh HW3MCHUWBHIC BEJIUYUHBI B

OKpYXaloleM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OIBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4alHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ UCIOJb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OILEHUBATh BEPOSTHOCTU PEAIbHBIX
COOBITUI U SIBJICHUI, IOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O 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,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHS MATEMAaTHKHU KaK HAyKH, MPUBOAUTH
MpUMEphl  MaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTEYECTBEHHOW 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

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

3 Panmonaneupie uncia. Apudmernyeckue omepanud ¢ paloHaJIbHBIMU
. YyHuCllaMu

4 JeiictButenpubpie yncia. ApudMeTHUYECKHe OMNepaluu C IeHCTBUTEIbHBIMU
. qrcIaMu

s [TpuOmmkE€HHBIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ylbTaTa BRIYUCICHUN
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

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

31 Lenble u npobHO-panMoHaNbHble ypaBHEHHS. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUU

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

33 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKINU
OyHKus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu yukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBbl (yHKIMU. HaunOosnbliee m HauMeHbllee 3HaueHUE (QYHKIMU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha npsMOi ¥ TJIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHuKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHnne reoMeTpuueCKUX BEIUYUH
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/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. Anredpa: 7-i kimacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢ n3ganue,
nepepadoTtanHoe, 7 knacc/ MaxkapsrueB FO.H., Munntox H.I'., Hemko K.W. u
np.; nox penakuueit TensikoBckoro C.A., AKIIMOHEPHOE 00I1IECTBO
«3narenbctBo «IIpocBemieHue

» AnreOpa, 9 knacc/ Mepaisik A.T'., ITononckuit B.B., Skup M.C.; noxg
penakuueit [Togonbckoro B.E., OO1iecTBO ¢ 0OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO

«H?»II&TCJII)CTBO «HpOCBCHICHHe»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJA

1) Metoanueckue pekomeHaanuu s 7-9 kinaccon /KO.M. Konsirus,
M.B.Tkauesa , H.E. ®enoposa, M.U. [1laOyHnun
2) Ypoku anredpsl B 7 knacce. / B.M. )Koxos, JI.b. KpaiineBa. [Tocodue mis
yuuteneit. / M.: Bepoym — M
3) Anre6pa. Jlunaktuyeckue marepuaisl. 7 kiacc, /M.B. Tkauesa, H.E.
denoposa, M.U. Illabynun. u ap.- M.: [IpocBemenune

4) Tematuueckue TecThl s 7 kinacca/ M.B. TkaueBa - M.: [IpocBelienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://urokimatematiki.ru

4. http://intergu.ru/

5. http://karmanform.ucoz.ru

6. http://polyakova.ucoz.ru/

7. http://www.openclass.ru/
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