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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIAE€TCS OTHAM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOJIUMO s
POAOHKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HHU. Pa3Butne y 00ydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B IIpUpOJIE W OOIIECTBE, POJIA MATEMATHYECKOTO MOJICTUPOBAHUS B HAyYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ KQ4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroIMIMXCsA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PAacCyXIeHUs, 0000IIeHINe W KOHKPETU3AINIO, a0CTparupoBaHue u
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH  OOYYaroIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3aliei JesTeIbHOCTHOTO IPUHIINTIA O0yUeHHS.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO OOIIETo
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKNUE JINHUU:
«Uucnma © BBIUKCICHUSN», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «Dyukmum»y. Kaxmas w3 3TUX coaepKarelbHO-METOIMYECKHX
JVMHUHA pa3BUBACTCS HA MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JPYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJUTCS JOTHYECKH PaCcCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TWUM B TporpamMmy ydeOHOTO Kypca «AJredOpa» BKIFOYCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasaenax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW ISt
JanbHENIIero U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOIb30BATHCS aIrOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
®U3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0O0IIEro oopasoBaHus
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM
MPEICTABICHUM O IEUCTBUTEIBHOM UKciie. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUU



OTHECEHO K cpefiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUM — « AJIreOpanyecKkre BhIPaKEHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTU4YECKOTrO ammapara, HeOOXOAUMOTO IS PeIIeHUs 3a7ad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHUE MATEMAaTHUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEIEH, OIUCAHUS TMPOLECCOB U  SBJICHUUN
peanibHOTO Mupa. B 3amaun o0yuenus anredpe BXOIAT TaKkKe JabHEHIIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JIJII OCBOCHHUS Kypca
uHDOpMATUKUA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpa3zoBaHrue CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEM K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUEeCKON JTUHUN HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL OTMCAHUS ¥ UCCIIEIOBAHUS pa3HOOOPAa3HBIX MPOIIECCOB U SABJICHUM B IPUPOE U
oOmrectBe. M3yueHue maTepuaa crnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
WCIIOJIB30BaTh PA3JIMYHBbIC BBIPA3UTEIBHBIE CPEJCTBA SI3bIKA MATEMaTUKU —
CJIOBECHBbIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKIaad B (QopmupoBaHue
MPEICTABICHUM O POJIM MaTEeMaTHUKU B PA3BUTHH [TUBUIN3ALUN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHMS:
«Yucna u  BBIYUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YPaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha usydenue yue6Horo Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Heneno), B 8 knacce — 102 yaca (3 yaca B Heeno), B 9 kiacce
— 102 gaca (3 yaca B HefIeINIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIC, TIEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpeIeNIeHus, 3auch O00ibIuX uncen. [IpoleHTsl, 3anmuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jl1a4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEJIUMOCTH, PA3JIOKEHUE HA  MHOXKUTEIU
HaTypaJbHBIX YUCET.

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

AJsiredOpanyecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3HA4YEHHUs NepeMeHHbIX. [IpeacraBnenre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no popmynam. [IpeobpazoBanue OYKBEHHBIX BbIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa NpeoOpa3oBaHUs CyMM U
MIPOU3BEJICHUH, MIPABHUIIa PACKPBITHUSI CKOOOK U MIPUBEICHUS TTOTOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloXKeHue, BhIYUTaHMUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBAaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKUTEU.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEeHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YpaBHEHHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUM IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUN.

JIuneliHoe ypaBHEHUE C IByMs NepEMEHHbIMU U ero rpaduk. Cucrema JIByx
JIMHEWHBbIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
crocoboM moAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoit. HucinoBble MpoMexyTKH. Paccrosinue Mexy
JIBYMSI TOUKaMU KOOPJUHATHOU MPSMOH.

[IpsimoyronibHasi cucteMa koopauHat, ocu Ox u Oy. AlGcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenue rpadukoB peanbHbIX 3aBUcuMOcTei. [Tonstue pynkiuu. I'papuk pyHkumu.
CgoiictBa ¢yukumii. Jluneiinas dynkuust, e€ rpaduk. I'paduk ¢yHkimu y = |x|.
['paduyeckoe pernieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yucsa v BbIYMCIEHUS

KBagparHbiii kopeHb U3 uucia. [loHsTHe 00 HMppalMOHAIBHOM YHCIIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBONCTBA apuMETHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKaszaTeneM U e€ cpocTBa. CTaHgapTHAS 3alUCh YHCIA.

AnreOpandeckue BRIpOKCHUSIAJIre0pandecKue BhIPaKeHust

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHNUE KBAIPATHOTO TPEXUIIEHA HA MHOKUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CrnoxeHue, BBIYUTAHHE, YMHOXEHHE, JeJICHHE alreOpandecKux ApoOei.
PanronanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIBHBIE YPABHEHHUS.

['paduueckas uHTEpIIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepsl pelmreHns cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonsitue Gpynkimu. OOIACTh ONPEACIICHUS U MHOYKECTBO 3HAYCHUHN (PYHKITUH.
CriocoOsb1 3amanus QyHKITHIA.

I'padux ¢ynkummu. YUrenne cBoiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.

ODyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOMOPLHOHATIBHBIE
3aBHCHMOCTH, X rpadukn. OyHKIuN y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIEHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucaa v BLIYUCJICHUSA



PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JecATUYHbIe IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxkE€HHOE 3HAUECHUE BEIIMYMHBI, TOYHOCTH NMpUOIMmKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUHN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
anreOpanvyeckuM METO/I0M.

VYpaBHeHuEe ¢ AByMS NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYyHKUUHA

KBagparnunas ¢ynkuus, e€ rpadux u cBoictBa. I[lapabona, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x|, u ux
CBONCTBA.

YucnoBele  mociaeAoBaTEIbHOCTUYUHMCIOBBIE  MOCAEI0BATEAbHOCTH M
Nporpeccuu

[loHATHE 4YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIJIEIOBATEIIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIIoi n-ro YjeHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. QopMynbl n-TO YieHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKONH U TE€OMETPHUYECKOW Mporpeccuid
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) narpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHMEM MHTEpeca K NPOUNUIOMY M  HAacCTOSIIEMY POCCHICKOU
MaT€MaTUKH, [EHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaT€MaTUKOB U POCCUHCKOM MaTeMaTHYECKOW HIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3ally €ro
npaB, TPEICTABICHHEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKIAHCKOro oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM Uil YCTENMIHON MpodeccruoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOLIMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, PEIICHUM, PaCCYyXICHHUN, YMEHUIO BUICTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEYECKOi
JEATEIIBHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHIA3ALNU,
OBJIJICHUEM SI3BIKOM MATEMATHUKH M MAaT€MaTUYECKOW KYJIbTYpOM KakK CpPEeICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM MPOCTEMIIMMH HABBIKAMU HCCIEI0BATEIBCKON
NESATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H



IMOLMOHAJIBHOI0 0J1aroNOyYHUs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUME 3HAHUS B MHTEPECAaxX CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HU  (3I0pOBOE  IUTAHHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hIICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpUEHTalMeN Ha MPUMEHEHHE MAaTEMATUYECKUX 3HAHUM JIJIs1 pelIeHus 3a]1a4 B
00J1acT COXPAaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TIOCTYIKOB U OLIEHKH
UX BO3MOXHBIX MMOCJHEICTBHUI JJI1 OKpYKaroLEel cpebl, 0CO3HAHUEM TII100aTbHOrO
XapakTepa dKOJOTHYECKHUX MpoOJieM U IMyTeil UX pelIeHHUs;

8) aganTanusi K U3MEHAIMMCH YCJIOBHAM COLMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH YEpPE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIIbITa IPYTUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIHE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYal[MI0 KaK BbI3OB, TPEOYIOLIUMH KOHTPMEP, KOPPEKTUPOBATH
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU M
NOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAecTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpECICHUS  TOHATUH, YCTAHABIWBATh CYIIECTBCHHBIH  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpUHUMATH, (QOPMYIUPOBATH U  TNPeoOPa30OBBIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, CAMHUYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIC;



BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpeuMss B (aKTax, JAHHBIX, HAONIONECHUAX U YTBEPKIACHUSX,
npeyiaraTb KpUTEPUH AJIs BBIABIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIbHO HECIIOXKHbBIE JOKa3aTesIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO, TPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOcO0 penieHus ydyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BapUaHTOB peELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

WCITOJIB30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKA WHCTPYMEHT ITO3HAHMSI,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUne, Mpodiemy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, aprTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

IPOBOAUTHL IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECTIOXKHBIN
AKCIIEPUMEHT, HEOOBIIIOE NCCIIEIOBAaHIE TI0 YCTAHOBJICHHIO 0COOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOCHNUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOWPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh WU WHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIMSIMU;

OIICHMBATh HAAEKHOCTH WH(OOpPMAIUU TIO KPHUTEPHUAM, MPEATIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:

BOCIIpUHUMATL U (i)OpMy.TII/IpOBaTL CYXKIACHNA B COOTBECTCTBUU C YCIIOBUSAMU
H 1neJIsiMH O6H1€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOAy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha MOUCK
peIlIeHUsl, COMOCTABISATH CBOM CYXICHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB Juajiora, oOHapy>KMBaTh pa3inuve U CXOJCTBO IO3WIIMM, B
KOpPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OpEJCTaBIsITh  PE3yJNbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
UCCJIETIOBAHMSI, POCKTA, CAMOCTOSITENIFHO BBIOUPATH OpPMAT BHICTYTUICHHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

NOHMMATh U UCIOJIb30BATh PEUMYILIECTBA KOMAaH/IHOM U MHIUBUIYaIbHOU
paboThI IIPU PEIICHNN YYEOHBIX MaTeMaTUUECKHX 3a/1ay;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JIOroBapyUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax pabotsl (oOcykaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U APYTHUE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJWMHHPOBATH CBOW JCHCTBHS C JAPYTMMH YJI€HAMH KOMAaH/IBI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJISAThH IUJIaH, aJICOPUTM pelIeHUs 3aadu (UJId ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLecca U pe3yibTara
peleHns MaTeEMaTUIECKOM 3a1auu;

IIPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTB [IPH PEILICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YyJIbTATA NESITEILHOCTH ITIOCTABJICHHON LIEJIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHSI WU HEJOCTHKEHHUS LEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenus B 7 kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE



IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BbimonHATe, coderas yCTHbIE M NUCBMEHHbIE NPUEMBI, apU(PMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUsS YWCIOBBIX BBIPAKEHUU, MPUMEHSTh Pa3HOOOpa3HBIC
CHO0COOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHUM, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3aUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATUYHYIO TPOOh B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0ECKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyrasTe yncIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYECHHM
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATYpPaJbHBIMU
IIOKAa3aTeJIsIMHU.

[IpuMeHATh MPU3HAKYU JIEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaJIbHbIX
YHCEJL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHUs 3a1a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJsiredOpanyecKue BbIPpaKeHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxoauth 3HaueHHss OYyKBEHHBIX BBIPRXKEHUN MPU 3aJaHHBIX 3HAYCHMSIX
NIEPEMEHHBIX.

BoInonHaTh mpeodpa3oBaHus LENOr0 BbIpAXKEHUSI B MHOTOWIEH TPUBEICHUEM
MOJI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKHUTENS, TPYNIUPOBKH CIaraeMblX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3ajad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcronb30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMHU IIOKA3aTEISIMU UL
peoOpa30BaHus BIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemware yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIpaBHIIA



Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepATh, ABISETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEILICHUN JTMHEUHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMH, MOJIb3YACH TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

PemaTe cucteMbl 1ByX JIMHEWHBIX YPaBHEHUI C JBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKHU Ha
aJreOpanvdeckoM s3bIKeE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (YHKIMH W3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMU 110 3HAUEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBICHUS W aHaiIM3a MHGOpMalUH,
U3BJIEKAaTh U UHTEPIPETUPOBATHh UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUs U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSAMON.

[IpumeHnsaTh moOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HUCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AJiredpanyeckue BbIpaKeHUs



[IpyMEHATh TOHATHE CTENEHU C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PAllUOHATBHBIX BBIPAXKEHUN HA
OCHOBE MPaBUJI ACUCTBUHN HAJ MHOTOUJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIU.

[TpumensTh Mpeodpa3oBaHus BEIPAKEHUM JIs pEelICHUs] PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIC YPAaBHEHHS W PALUOHAIBHBIE YPAaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIEAOBAHNUS YPABHEHUM U CUCTEM YPaBHCHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHU (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PEUICHUS, €CIU HUMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT crmoBecHOW (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEJIA C IIOMOIIBKD COCTAaBJICHUS YPAaBHECHUS WM CHUCTEMbl YpaBHEHUU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33aJ1a4U MOJyYEHHBINA PE3yJIbTaT.

[IpuMeHSTh CBOKMCTBA YMCIOBBIX HEPABEHCTB JIJI1 CPABHEHHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uIeCcKyIo
WJUTIOCTPALMI0 MHOYKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[loHruMaTh W UCTHOJB30BaTh (PYHKIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEAesaTh 3HAuCHHE (PYHKIHUHU IO 3HAYECHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX QYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIICHIBATH CBOHCTBA YHCIOBOM byHKUMN
o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicss TOJYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH M YHOPSIAOUYNBATH PAIMOHAIBHBIE M UPPALMOHAIBHBIE YUCTIA.

Breinonuate apudmeTnyeckue 1elCcTBUS C palluOHAILHBIMUA YUCIIaMU, COUeTast
YCTHBIE W NMHUCHMEHHBIC MPUEMBI, BBIMOJHATH BBHIYUCIICHUS C UPPAMOHATIbLHBIMU
YUCIIAMH.

Haxonuts 3HaUu€HUS CTENEHEN C LEJIBIMU IMOKA3aTENSIMU U KOPHEM, BBIYUCIISATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUIA.

OKpyIJisIiTh JE€WCTBUTEIBHBIE YHWCJA, BBINOJHATh MPUKUAKY pPE3YJbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMS U HEpaBeHCTBA

Pemiats nuHelHbIE U KBaJpaTHbIE YPABHEHHUSI, YPABHEHHUSI, CBOJISAILIUECS K HUM,



npocTeiimme ApoOHO-pallMOHATEHBIC YPaBHECHUS.

Pemarh cucTeMbl JBYX JWHEHHBIX ypaBHEHHUW C JBYMsI TIEPEMEHHBIMH U
CHCTEMBI IBYX YPaBHECHHIA, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBJISICTCS JTMHCHHBIM.

Pemate TeKCTOBBIE 3amadyuM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHCHHSI HJTU CHCTEMBI JIBYX YPaBHCHHH C IBYMs ITEPEMCHHBIMH.

[TpoBoAMTH MpOCTEHIIIE UCCICIOBAHUSI YPAaBHEHUN M CHCTEM YpaBHECHUM, B
TOM YHCIIe C TPUMEHEHNEM TpadUuecKuX MpeACTaBlIeHUN (yCTaHABIUBATh, IMECT
J¥ ypaBHEHWE WJIM CHUCTEMa ypaBHECHUW PEIICHHS, €CIIM MMEET, TO CKOJIbKO, W
npouee).

Pemarp JMHelHbIC HEpaBEHCTBA, KBaJpaTHBIC HEpPaBEHCTBA, H300pakaTh
pelIeHre HEPABCHCTB Ha YHCIIOBOW IMPSMOM, 3alHMCHIBATH PEUICHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemath  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPABCHCTB,
BKJIIOYAIONIUE KBAJPAaTHOC HEPABEHCTBO, H300pa)kaTh pPEIICHHE CUCTEMBI
HEPAaBCHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATh PEIICHUE C IIOMOIIEI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PEIICHUH Pa3IMIHBIX 3a/1a4.

DOyHKUINHA

Pacrio3naBaTh (YHKIIMM W3yYeHHBIX BHIOB. [loKa3wpIBaTh CXeMaTHYECKH

pacnoJioKeHNe Ha KOOPIAMHATHOM IIIOCKOCTH rpaduKoB PyHKIMM BUAA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= \/x, y = ||, B 3aBuCHMOCTH OT 3HAYCHHIA
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U HU300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKam.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (PYHKLMIA U3 peabHOM )KU3HU, PUBUKHU, T€OMETPHH.

YuciioBble MOCTAECAOBATEIBLHOCTH H IPOTPEeCCHH

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJIb30BaHHEM (OPMYJ n-ro  4jeHa
apru(pMETHYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YJIE€HbI MOCJIEIOBAaTENbHOCTH TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCIIOBBIMM IOCJIEA0BATEIbHOCTSIMU, B TOM
YuClIe 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIIOJIb30BAHUEM KaJIbKYJIATOPA, LU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJjnuecTBo 4acos DJIEKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM K n (undposBbie)
) MPOrpaMMblI Bcero Oﬁﬂ TPOJIBHbIC pﬁaKTquCKHe odpa3oBaTejibHbIE
pa6oThI pa6oThI pecypeb
1 Yucia v BeIUKCIICHUS. PalinoHalibHbIE 25 1 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubnuorexa [IOK
2 AJIreOpanteckue BhIpaxeHus 27 ! https://m.eds00.ru/7f415b90
bubmnoreka IIOK
3 Y PABHCHH 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmunoreka IIOK
4 Koopunarst u rpaguiu. @ynkim 24 ! https:/m.edsoo.ru/7f415b90
bubnuorexa [IOK
> Iosropenne n 06odmenue 6 ! https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
) NMPOrpamMMbl Bcero Oﬁﬂ TPOTLHEBIC pﬁaKTquCKHe o0pa3oBaTte/ibHbIE
padoThbI padoThsI pecype
bubnunorexa LIOK
1 Yucna u Beruucnenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
) Uucna u BeruucieHus. CTeneHsb ¢ UeIbiM 7 bubnuorexa [IOK
[0Ka3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpEéxwieH https://m.edsoo.ru/7t417at8
4 AnreGpanyecKue BbIpaxKeHHsI. 15 1 bubmmoreka [JOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuotexa [JOK
YPaBHEHHUU https://m.edsoo.ru/7f417af8
bub6anoreka LIOK
7 YpaBHeHus U HepaBeHCTBA. HepaBencTsa 12 1 https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
8 PyHKuun. OCHOBHEIC NOHATH > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
? PynKuun. ucnosie dyniim 0 https://m.edsoo.ru/7f417af8
bub6anoreka LIOK
10 losropenne u 06obmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
) NMpPoOrpaMmblI Bcero Oﬁﬂ TPOTLHEBIC pﬁaKTquCKHe o0pa3oBaTte/ibHbIE
padoThbI padoThsI pecypes
1 Yucna u BeuncieHus. JlelicTBUTEIbHBIC 9 bubnuotexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [IOK
OJIHOM ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [HOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https-//m.edsoo.ru/7f419d08
bubmnoreka IIOK
5 DyHKIHH 16 1 https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
6 YHucnoBble MOCIEA0BATEILHOCTH 15 1 https-//m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 13 1 bubanoreka LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosaunyectBo yacos DJIEKTPOHHbBIE
Ne Hara uudposbie
B Tema ypoka
n/n P Bcero Koutpoapurie |~ Ipaxruyeckue u3y4eHusi | oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecype
1 [ToHsiTHE palMOHAIILHOIO YUCIIA |
) Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
6 Apudmernueckue neiCTBUS C 1
palMoOHAIbHBIMH YHCIAMU
7 CpaBHeHue, ynopsao4MBaHue 1
paIMOHAJIbHBIX YHCE
3 CpaBHeHue, ynopsi04MBaHue 1
palMOHAIBHBIX YHCEIl
9 CpaBHeHue, ynopsa04MBaHue 1
paIMOHAJIbHBIX YHCE
10 Cremnensb ¢ HATYpaJIbHBIM 1 bubnmnoreka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalIbHBIM 1 bu6muoreka [IOK
II0Ka3aTeyieM https://m.edsoo.ru/7f421382
12 Cremnenb ¢ HATYpATbHBIM 1 bubnmnorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYPATbHBIM 1 bubnnoreka [JOK




IIOKa3aTejIeM

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

CreneHnb ¢ HaTypaIbHBIM

14
MOKa3aTeiemM
Pemienne ocCHOBHBIX 3a/1a4 HA

15 JIpOOH, IPOLICHTHI U3 PEATbHOU
MPAKTUKHU
Pemienne ocCHOBHBIX 3a/1a4 HA

16 JpOOH, IPOLICHTHI U3 PEATbHOU
MPAKTUKHU
Pemenne ocHOBHBIX 3a/1a4 HA

17 JIpOOH, TIPOLICHTHI U3 PEATbHOM
MPAKTUKHU
Pemienne ocHOBHBIX 3a/1a4 HA

18 JIpOOH, IPOLICHTHI U3 PEATbHOU
MPAKTUKHU

19 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXXUTEJIM HATYPAJIbHBIX YHCEI

20 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEI

71 Peanbubie 3aBucumoctu. [Ipsmast u
oOpaTHas MPONOPIHUOHAIEHOCTH

2 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi MPONMOPIIMOHAIBHOCTH

23 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPONOPIHOHAIEHOCTH

24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi MPOMOPIMOHAIBHOCTH

75 KonTponbhas pabota no teme
"PanioHanbpHbIE ynciia'

bubnunorexa LIOK
26 BykBeHHBIE BbIpaKeHUs

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




27 DopmyJIbl
28 DopmyJIbl
29 [Tepemennsie. JlomycTrumble
3HAUYEHMS IEPEMEHHBIX
[IpeoOpa3zoBanye OYKBEHHBIX
30 BLII) a}KI;HI/Iﬁ acK zm/le CKOOOK 1 bubmaorexa LIOK
P » PACKDp https://m.edsoo.ru/7f41fafa
MIPUBE/ICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpa3zoBanye OYKBEHHBIX
31 BLII) a)KI;HI/Iﬁ acK zm/le CKOOOK 1 Bubmrorexa LIOK
P » Packp https://m.edsoo.ru/7f41£d70
MIPUBEJICHNE MTOJOOHBIX ClaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHUE MTOJOOHBIX ClaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
33 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEJICHNE MTOJOOHBIX ClaraeMbIX
34 CBoIiCcTBa CTETICHU C HATYPAIbHBIM bubnnorexa [JOK
OKa3arejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubmuoreka [IOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154¢
36 CBoIiCTBa CTETICHHU C HATYPaJIbHBIM bubnmnorexa [JOK
OKa3arejieM https://m.edsoo.ru/7f4218be
bu6nmorexa LIOK
37 MuorosneHbr https://m.edsoo.ru/7f42276e
bu6nmorexa LIOK
38 MuoroueHel https://m.edsoo.ru/7f422930
39 CrnosxeHnue, BLIYUTAHUE, bubnunorexa LIOK
YMHOXEHUE MHOTOWIECHOB https://m.edsoo.ru/7f422af2
40 Crnoskenue, BEIYMTAHUE, but6mmoreka [IOK
YMHOKEHUE MHOIOUYJICHOB https://m.edsoo.ru/7f422cc8
41 Croxxenune, BEIYUTAHUE, bubanoreka IJOK




YMHOXKXCHHE MHOTI'OYJICHOB

https://m.edsoo.ru/7f422fca

42 CrnoxeHue, BEIYMTAHHUE, bubnunoreka LIOK
YMHOX>KEHUE MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpALLIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKpALIEHHOTO bubmuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIEHHOTO bubmmoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424{d2
47 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4JICHOB Ha bubnuorexa [IOK
MHOXUTEJIU https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4iIeHOB Ha bubmuoreka [{OK
MHOXUTEIHN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHrne MHOTOYJICHOB Ha bubmnoreka IIOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 PasnoxeHne MHOro4IeHOB Ha
MHOXUTEIN
57 KonTponbHas pabota mo Teme
"Anredpanyeckue BeIpaxeHus "
VYpaBHeHnue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUJIBHOCTh YPaBHEHHM
JIuHeitHOE ypaBHEHUE C OJJHOU
54 IIEPEMEHHOM, pelIeHNEe TMHEWHBIX
YpaBHEHUM
55 JluneitHoe ypaBHEHHE C OHOU bubnmnorexa [JOK

IIEPEMEHHOM, PEIIEHUE JTMHEUHBIX

https://m.edsoo.ru/7f420482




ypaBHEHUU

JIuHeitHOe ypaBHEHUE C OJJHOM

56 MePEMEHHOM, pellieHne TMHEHHBIX
YpaBHEHUU
57 Pemmenne 3aga4 ¢ moMOIIbIO bubnunoreka LIOK
YPaBHEHUH https://m.edsoo.ru/7f42064¢
58 Pemenue 3a1a4 ¢ moMoIibI0 bubnuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f420806
59 Pemenne 3aga4 ¢ moMoIIbIO bubnunoreka LIOK
YPaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIibIo bubmuoreka [{OK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHOEe ypaBHEHME C ABYMs Bbu6moteka [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
62 JIuHeitHOE ypaBHEHUE C IBYMSI bubnnorexa [JOK
MePEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX bubmuoreka [IOK
YPaBHEHUH C JBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
65 Cucrema IByX JIMHEMHBIX
ypaBHEHUM C JBYMS IEPEMEHHBIMHU
66 Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUM buGmuorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUNI bubmnorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemrenue cucreM ypaBHeHU bubnmorexa LIOK
b https://m.edsoo.ru/7f4287d6
70 Pemrenne cucreM ypaBHEHUN




71

Pemenue cucrem ypaBHEHHIT

KonTponbhas pabota no teme

bubnunoreka LIOK

2 "Jlunelinble ypaBHeHUs " https://m.edsoo.ru/7f421044
73 Koopaunara Touky Ha nmpsmMoit bubmorexa LIOK
P P https://m.edsoo.ru/7f41de76
74 UucnoBble TPOMEKYTKH bubmorexa LIOK
POMENYT hitps://m.edsoo.ru/7f41dff2
75 UucnoBbie TPOMEKYTKU
76 Paccrosinrie Mexay AByMs TOUKaMH
KOOPJAMHATHOU IIPSIMOM
77 Paccrostarie Mex 1y AByMsI TOUKaMH
KOOPJMHATHOM MPSIMOi
73 [IpsmoyronbHas cuctema Bbu6moteka [JOK
KOOPJAMHAT HA IIIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronbHas cucreMa bubnuorexa [IOK
KOOPJMHAT Ha IMJIOCKOCTHU https://m.edsoo.ru/7f41e42a
30 ITpumeps! rpaduKoB, 3a1aHHBIX bubmmnoreka HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
31 [Ipumeps! rpadukoB, 3a1aHHBIX bubmuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
32 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamMu
33 Urenue rpauKoOB peabHbIX bubmuorexa [IOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
34 UreHue rpadMKoB peabHBIX
3aBUCUMOCTEHN
but6mmorekxa [IOK
85 Honsmie dynicin hitps:/m.edsoo.ru/7f41¢f06
86 I'padux pyHKIUU
87 CaoiicTBa GyHKITUN Bubmuorexa LIOK

https://m.edsoo.ru/7f41f078




bu6nmoreka [IOK

88 Caoiictsa ymKuuii https://m.edsoo.ru/7f41f1fe
. bu6nmoreka [IOK
89 Jluneiinas pyniis https://m.edsoo.ru/7f427282
. bubnunoreka LIOK
20 Jlnneiinas dynxis https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka THHEHHOMI Bbu6mmotexa [JOK
byHKIIUHU https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
GbyHKIIUHU
93 I'padux pynkuum y =[x|
94 I'padux pynkuum y =[x|
KonTponbhas padota no teme
95 "KoopauHatsl 1 rpaduky. bubnnorexa [JOK
Oyukuun" / Beepoccuiickas https://m.edsoo.ru/7t41f50a
MIpoBepoYHasi paboTa
HroroBas xoHTpoONBHAs padoTa /
96 BcepoccnﬁcxaﬂpnpOBepoquaﬂ Bubmorexa HOK
https://m.edsoo.ru/7f429c6c
pabota
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METO/IOB Kypca 7 Kiacca,
0000111eHIe 3HAHMI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
98 MeTOI[(I))B Kypca 7 Kiacca Bubmorexa TOK
. ’ https://m.edsoo.ru/7f429f32
0000111eHIe 3HAHUIA
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
99 MCTOI[(I))B Kypca 7 Kiacca Bubmuorexa [IOK
. ’ https://m.edsoo.ru/7f42a0e0
000011eHIe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
100 METOJOB Kypca 7 kiacca,

000011IeHNE 3HAHUN

101

IToBTOpEHNE OCHOBHBIX MOHSATHN U

bubanoreka IJOK




METOIOB Kypca 7 Kiacca,
000011EHHE 3HAHUN

https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX MOHATUN U

102 METOJIOB Kypca 7 Kiacca 1 bubmiorexa LIOK
- ’ https://m.edsoo.ru/7f42a900
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




8 KUIACC

KoJsinyecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
/i Tema ypoka Beero KOﬁHTpOJIbeIe H[:jaRTuqecmle W3yYeHHsi | 06PA3OBATEbHbIE
padoThI padoThI pecypebi
1 KBagparublit KOpeHb U3 ynciIa 1 buGmuorexa [JOK
P P hitps://m.edsoo.ru/7f42d452
) [TonsiTre 06 UppaLMOHATIEHOM 1 bubmmoreka [JOK
yHcie https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHbIC TPUOTMIKCHHUS |
HPPallMOHAIIBHBIX YHCET
4 JlecsiTuuHbie TPUOTUKECHUS 1
WUPPAIMOHAILHBIX YHCET
5 JleficTBUTENBHBIC YKCTIa 1
6 CpaBHEHHE IEUCTBUTEIBHBIX |
qrcel
7 CpaBHeHHE IeHCTBUTENBHBIX |
qHCe
3 ApudpmeTnueckuil KBaJpaTHbIN 1
KOpEHb
9 YpaBHeHue BUJa X = a 1
10 CoiicTBa apumMeTnyecKux 1 bubnuotexa [JOK
KBaJPATHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuPpMETHIECKUX 1 bubnmnorexa [JOK
KBaJPAaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
ITpeoOpa3oBaHue YUCIOBBIX
12 BI)I:I) a)KI;HI/Iﬁ COJIEpIKAIINX 1 bubmnorexa [JOK
P > CONEPXAtl https://m.eds0o.ru/7f42dd26
KBaJIpaTHBIE KOPHU
ITpeoOpa3oBaHue YUCIOBBIX bu6muoreka [JOK
13 . 1
BBIPXKECHUM, COAEPKAIINX https://m.edsoo.ru/7f42ded4




KBaApaTHBIC KOPHU

[Ipeobpa3oBanue YHCTOBBIX

bubnunoreka LIOK

14 BBIPKCHIH, COACPMKALIUX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[Ipeobpa3oBanue YHCTOBBIX
15 BB];I) a)KIE)IHI/If/'I coAepKAIMNX buGmuorexa [JOK
P » COMepaalll https://m.edsoo.ru/7f42¢262
KBaJIpaTHbIE KOPHU
16 CteneHsb ¢ 1eNIbIM IMoKa3aTeIeM Bubmaorexa IIOK
H https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anuCh YHCIA.
Pa3mepnl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T IEeMEHTAPHBIX YACTHI] bubmmoreka [JOK
710 KOCMUYECKUX OOBEKTOB), https://m.edsoo.ru/7f436098
JUITUTEIBHOCTH MPOIIECCOB B
OKPY’KaIoIlleM MHUPE
18 CBolicTBa CTEIIEHH C IICJIBIM bubmuoreka [{OK
IOKa3aTelieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENIEHU C LIEJIBIM bubmuoreka [IOK
IOKa3aTreyieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIIEHH C IIEJIBIM bubnuoreka [{OK
IoKa3aTeyieM https://m.edsoo.ru/7f435648
1 CBoiicTBa CTENEHU C LIEJIBIM bubnnorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f43599a
2 CBoOIiCTBa CTETICHH C IIEJIBIM bubmuoreka [IOK
OKa3areyieM https://m.edsoo.ru/7f435ed6
23 KBaznpaTsblil TpéxuiieH
24 KBaznpaTsblil TpéxuiieH
75 Pa3noxxenue kBazpaTHOro bubmuorexa [JOK
TPEXWICHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBapaTHOTO bubanoreka IJOK

i3y €X4JIeHa Ha MHOXKHUTEIIN

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




KonTponbnas paboTa no remam

bubnunoreka LIOK

n
27 Keazp ATHBIC KOPHH. C,,TeHeHH' https://m.edsoo.ru/7f42ec80
KBanparuplii TpexuieH
bu6nmoreka [IOK
28 Aarebpaneciast Apode https:/m.edsoo.ru/7f430382
JlomycTMBbIe 3HaYEHUS
29 MePEMEHHBIX, BXO/ISIINX B
anreOpanvecKrue BEIPAKCHHS
JlomycTuMble 3HAYEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anreOpanvecKue BEIPAKCHHS
31 OCHOBHOE CBOICTBO bubmmoreka [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
. bubnnorexa [IOK
32 Coxpamerme npodeit https://m.edsoo.ru/7f430a8a
. bubmuoreka [{OK
33 Coxpamerme npodeii https://m.edsoo.ru/7f430f44
. bu6nmorexa LIOK
34 Coxpamenne apodeii https://m.edsoo.ru/7f430f44
CnosxeHune, BEIYUTAHUE,
35 HOXXCHHUE U JCICHUE Bubanorexa LIOK
M A o https://m.edsoo.ru/7f43128¢
anredpanveckux apobei
CnosxeHune, BEIYUTAHUE,
36 HOXXCHHUE U JACICHUE Bubanorexa LIOK
M A o https://m.edsoo.ru/7f4315¢c0
anredpandeckux apobei
Crnoxxenue, BEIUNTAHNUE,
37 MHOXKCHHE U JICJICHUE bubnmorexa [IOK
y A o https://m.edsoo.ru/7f4318c2
anredpanveckux apooeit
Crnoxenue, BEIYUTAHNUE,
38 MHOXKCHHE U JICJICHUE bubmnorexa LLOK
y A o https://m.edsoo.ru/7f431a20
anredpanveckux apobei
39 [IpeoOpazoBanme BhIpaXEHUH, bubnuoteka [JOK




COJIepIKAIIHX alreOpanvyecKue
npobu

https://m.edsoo.ru/7f43259¢

[IpeoOpazoBaHue BEIpaKEHUH,

40 COZICPIKAINX AlIreOpandeCKue bubmorexa LIOK
ACPARAtL p https://m.edsoo.ru/7f432736
npobu
[Ipeo6 7
o | Do oo B 10K
ACPARAtL p https://m.edsoo.ru/7f432736
npobu
42 KonTponbhas padota no teme bubnuoreka [IOK
" Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE bubmmorexa [JOK
P M https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHHE bubmorexa OK
https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEH KBaJpaTHOTO Bbu6moteka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f42£158
47 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmysa KopHEel KBaIpaTHOTO bubmmnoreka HOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
bu6nmorexa LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubmnoreka IIOK
>0 Teopema Buera https:/m.edsoo.ru/7f430076
5 Pewrenne ypaBHeHUH, CBOAAIIMXCS bu6muoreka [JOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
55 Pemenue ypaBHeHUH, CBOAALINXCS bubmuorexa [JOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c¢3d0
53 [Ipocreiimme npoGHO- bub6muorexa [IOK

palMOHAIbHbIE YPABHEHUS

https://m.edsoo.ru/7f4328c6




54

[Ipocreitmme apodHO-
paroHaIbHbIC YpaBHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/7f432b6e

55

Pemienue TEKCTOBBIX 3a/1a4 C
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI

but6mmoreka [IOK
https://m.edsoo.ru/7f42f75¢c

56

Pemenne TekCTOBBIX 3a7a4 ¢
IIOMOILBIO KBAIPATHBIX YPABHEHUN

bubnunoreka LIOK
https://m.edsoo.ru/7f42f8f6

57

KonrponsHas pabora o Teme
"KBanparubie ypaBHeHUs"

but6mmoreka [IOK
https://m.edsoo.ru/7f4301{2

58

JIuneitHoe ypaBHEHHE C ABYMSI
MIEPEMEHHBIMH, €T0 rpaduK,
IpUMEpPHI PEIICHHUs ypaBHEHUN B
EJIBIX YHCITAX

59

JIuHeiHOE ypaBHEHUE C IBYMsI
MIePEMEHHBIMH, €ro rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
L[EJIBIX YUCITAX

60

JIuHeltHOE ypaBHEHUE C ABYMS
MIEPEMEHHBIMHU, €ro rpaduK,
IIPUMEPHI PELIECHNS YPAaBHEHUN B
LENbIX YUCIIAX

61

Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHUI C IBYMs IEPEMEHHBIMU

62

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMsI IEPEMEHHBIMHU

63

Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

64

IIpuMepsl perieHus cucTeM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

65

IIpuMepsl perieHus cucTeM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU




I'padmueckas unTEepIIpeTalus
yYpaBHEHUS C JIBYMS IEPEMEHHBIMU

bu6nmoreka [IOK

66 o .
U CUCTEM JIMHEWHBIX YPABHEHUM C https://m.edsoo.ru/7f43d6d6
JIBYMSI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETAIIS
YpaBHEHUS C JBYMS IEPEMEHHBIMU bubmmoreka [JOK
67 o .
U CHUCTEM JIMHENHBIX YPABHEHUU C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMHU
63 Pemrenne TekcToBBIX 3a1a4 €
IMOMOIIBIO CUCTEM YPAaBHEHUM
69 Pemrenne TekCcTOBBIX 3a1a4 ¢
MTOMOIIIBIO CUCTEM YPAaBHEHHI
70 Pemrenne TekcToBBIX 3a1a4 €
IMOMOIIBIO CUCTEM YPAaBHEHUU
7 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOM TepeMeHHON
74 JluneliHble HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
IIEPEMEHHOM U UX PELIECHUE https://m.edsoo.ru/7f42c692
JIuHeiinble HEPaBEHCTBA C OJHOMU bubmuoreka [IOK
75 .
IIEPEMEHHON U UX PEIICHHUE https://m.edsoo.ru/7f42¢840
76 JInneliHble HEpABEHCTBA C OJJHOMN
MIEPEMEHHOMN U UX pPEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuoteka [JOK
OJIHOM IEPEMEHHOM M MX PELICHHE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM MEPEMEHHON U UX PELIEHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C

OJIHOM IEPEMEHHOM M MX PEIICHHE




N3o06paxenue perieHus

bubnunoreka LIOK

80 JIMHCHHOTO HEp aBeH\,CTBa 1 HVX https://m.edsoo.ru/7f42c9e4
CHUCTEM Ha YHMCIOBOM IPSIMOM
N3o0pakeHue pemeHus
81 HHHeﬁpﬂoro He;)aBeHCTBa U uX bubmorexa LIOK
N N https://m.edsoo.ru/7f42c9e4
CHUCTEM Ha YHMCIOBOM IPSIMOM
KontponbHas paboTa mo temam
82 "HepasenctBa. Cuctembl
ypaBHeHUM"
bubmuoreka [IOK
83 Honstrne pyHKumm https://m.edsoo.ru/7f433c12
34 OO6macTp onpeAciIeHUsI | bubnunoreka LIOK
MHOYECTBO 3HaUCHUH (QYHKINH https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1anust PyHKIHIA
86 I'padux pyHKIINHN
37 CpoiicTBa (yHKINHU, HX
oToOpaxkeHre Ha rpaduke
33 UreHue u noctpoeHue rpadukoB
byHKIMIA
89 [Ipumeps! rpadukoB GyHKIIHIM,
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
o
9 | uobpamyio npomopumoNaLILE bumtorexa LIOK
PATHYIO HpOTIOpI https://m.edsoo.ru/7f434bbe
3aBHCHMOCTH, UX TpaduKu
91 I'unepOona
bubnunorexa LIOK
2 ['nmepbona https://m.edsoo.ru/7f4343e2
but6mmoreka [IOK
= 2
93 Ipagu pymxiun y = x https://m.eds00.ru/7f434572
94 OyHkn y =x%, y=x3,y=VYX,y= bu6muoreka [JOK

x|; rpapuueckoe penienue

https://m.edsoo.ru/7f434d38




YpPaBHEHUM U CUCTEM ypaBHEHMI

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJI0B KypcoB 7 U 8 KJIacCoB,

bu6nmmoreka [IOK

25 0606meHHve SHAHHH / 1 https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepodHas
paborta
Hrorosas xouTpoabHas padbora /
96 BcepoccnﬁCKaﬂpnpOBepoquaﬁ 1 buGmuorexa [JOK
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpPEHNE OCHOBHBIX MOHITHI H
97 METOJOB KypCOB 7 U 8 KJIacCOB, 1
000011eHNE 3HAHUNA
IToBTOpEHNE OCHOBHBIX MOHATHH U
98 MGTOIL(I))B KypcoB 7 1 8 KJ1acCcoB 1 buGnuorexa [JOK
. > https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
IToBTOpEHNE OCHOBHBIX MOHATHH U
99 MGTOIL(I))B KypcoB 7 1 8 KJ1acCcoB 1 buGnuorexa [JOK
. ’ https://m.edsoo.ru/7t437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
100 MGTOI[(I))B KypcoB 7 u 8 KJ1accoB 1 Bubanorexa LIOK
. i https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
101 MGTOI[(I))B KypcoB 7 1 8 KJ1accoB 1 Bubanorexa LIOK
. i https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
102 MCTOJI(I))B KypcoB 7 1 8 KJIaccoB 1 bubmoreka LOK
. > https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
U3y4eHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

PammmonannHBIC Yncna,
HMpPPALMOHAIIBHBIE YHCIIa, KOHEYHBIE
1 OECKOHEYHBIE JIECATUYHBIC IpoOu

MHO0keCTBO IeHUCTBUTEILHEIX
yHcel; JeUCTBUTEIbLHEIC YHCIa Kak
OCCKOHEUYHBIC JICCATHYHBIC IPOOH

BzanMHO ogHO3HAYHOE
COOTBETCTBUE MEXITY MHOKECTBOM
JIICHCTBUTEIBHBIX YNCEII U
MHO’KE€CTBOM TOYEK KOOPJMHATHOU
IpsIMOI

CpaBHeHHE 1eHCTBUTENBHBIX YHCEl,
apupMeTHyecKe JefcTBUs C
JeMCTBUTENbHBIMU YUCIIaMU

[Tpubmmxénnoe 3HaUeHNE
BEJIMYHHBI, TOYHOCTH MPUOTNKECHHUSI

OxpyrieHue uncen

OxpyrieHue uncen

0 I[N W

[Ipukuaka v oLieHKa pe3yJbTaTOB
BBIYUCIIEHUI

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYHUCIIEHUN

10

JInneniHoe ypaBHeHue. Pemenue
YpPaBHEHUM, CBOJSIINXCS K
JINHENHBIM

bu6nmunorex [IOK
https://m.edsoo.ru/7f43bf66

11

JInneniHnoe ypaBHeHue. Pemenue




YpaBHEHUM, CBOJISIIIIMXCS K
JIMHENHBIM

KBagparHoe ypaBHenue. Pemenue

bu6nmmoreka [IOK

12 ABHEHM, CBOJALLUXCS K
yp > GOV https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBagparHoe ypaBHenue. Pemenue
13 YpaBHEHUM, CBOJSIIMNXCS K bubnnorexa LIOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
14 bukBanpaTHbie ypaBHEHUS buGnuorexa [JOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS buGnuorexa [IOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TpeThEr U YETBEPTOM CTEIIEHEN
pa3IoKEHUEM Ha MHOXKHUTENN
[Ipumepsl penieHus: ypaBHEHUI
17 TpEThEN U YETBEPTON CTEIIEHEN
Pa3IoKEHUEM Ha MHOKUTENH
13 Pemenue 1po6HO-paliMOHaTBHBIX bubmmnoreka HOK
YPaBHEHHMU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paliiOHaNbHbBIX bubmuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anredpandyecKuM METOJI0M
1 Pemnrenuie TeKCTOBBIX 3a7a4
anreOpanyeckuM METO0M
2 Pemenne TekcTOBBIX 3a1a4
anredpandecKuM METOJIOM
23 KonTponbhas pabota no teme
"YpaBHeHMsI ¢ OIHON niepeMeHHON"
24 VYpaBHEHUE € IBYMS IEPEMEHHBIMU bubnuotexa [JOK

u ero rpaduk

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




25

VYpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU
u ero rpapuk

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

26

Cucrema 1ByX JUHEHHBIX
yYpaBHEHUII ¢ IByMs IEPEMEHHBIMU
U €€ peuieHue

27

Cucrema 1ByX JUHEHHBIX
yYpaBHEHUII ¢ 1ByMs IEPEMEHHBIMU
U €€ pelieHue

28

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHHI C TBYMSI IEPEMEHHBIMU
U €€ pENICHNE

29

Cucrema 1ByX JTUHEHHBIX
YPaBHEHHI C TBYMSI IEPEMEHHBIMU
U €€ pENICHNE

30

Pemrenne cucreM 1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOW CTENEHU

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

31

Pemrenne cucreM 1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTENIEHU

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d55a

32

Pemrenne cucreM IByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a
JIPyroe — BTOPOU CTENIEHU

33

Pemrenne cucreM I1ByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHENHOE, a
JIPYyroe — BTOPOU CTENIEHU

34

I'padnueckas uHTEpIIpeTaLins
CUCTEMBI YPaBHEHU C JBYMsI
MIEpEeMEHHBIMU

35

Pemrenuie TeKCTOBBIX 3a7a4
anreOpandeckuM cnocoOoM

36

Pelienne TeKCTOBBIX 3a7a4




anreOpanvecKuM crocooom

KouTponbhas pabota no teme

37 .
"CucreMbl ypaBHEHUI"
38 UucoBble HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubmmoreka [JOK
CBONCTBA https://m.edsoo.ru/7f43ad5a
JInHeliHbIE HEPABEHCTBA C OTHOU bubmuoreka [JOK
40 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuneliHble HEpAaBEHCTBA C OJJHOM bubmmoreka [JOK
41 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHeliHbIe HEPABEHCTBA C OAHOM bubnnorexa [JOK
42 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PELICHHE
44 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEILCHUE
45 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U MX PEIICHHE
46 KBanpaTHble HepaBeHCTBaA U X bubmuoteka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubmmnoreka HOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HepaBeHCTBaA U X bubmuorexa [IOK
pelenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX
pelieHue
50 KBanpaTHble HepaBeHCTBA U X
pelieHne
51 I'paduueckas MHTEpIIpEeTALUS bu6muoreka [JOK

HCPABCHCTB U CUCTEM HCPABCHCTB C

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




ABYMA IEPEMCHHBIMUA

I'pacdmueckas uHTEepIIpeTalus

52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
KonTponbhas pabora no teme
53 n n
HepaseHncrBa
54 KBanparuunas ¢pyakus, e€¢ rpaduk bubnmnoreka HOK
Y CBOMCTBA https://m.edsoo.ru/7t4396¢c6
55 KBanpatuunas ¢ynkius, e€ rpaduk bubmmoreka [JOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyakus, e€ rpaduk bubnnorexa [JOK
1 CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapaboina, KOOpAMHATHI BEPIIHMHBI
57 Ha§a60m,1 OCB%?/IMM@TPI/II/IP buGnuorexa [JOK
i https://m.edsoo.ru/7f439eb4
1apaboJIbI
[Tapabona, KOOPAMHATHI BEPIIHMHBI
58 na§a60m,1 OCI)IZZI[/IMMGTPI/II/IP buGnuorexa [JOK
i https://m.edsoo.ru/7f43a03a
napaboIIbl
[Tapabomna, KOOPAMHATHI BEPIITHHBI
59 na;laja60m,1 OCLli:II[/IMMeIpHHp bubmoreka LOK
i https://m.edsoo.ru/7f43alac
napaboIIbl
[Tapabona, KOOPAMHATHI BEPIITHHBI
60 na;laja60m,1 OCLli:II[/IMMeIpHHp bubmoreka LOK
i https://m.edsoo.ru/7f43a31le
napaboIIbl
[Tapabomna, KOOPAMHATHI BEPIITHHBI
61 na pa60J'IBI OCBIZII[/IMMe I/II/Ip bubnmorexa LIOK
P ’ P https://m.edsoo.ru/7f43a526
napaboIIbl
[Tapabona, KOOPAMHATHI BEPITHHBI
62 napaboJibl, 0Cb CHMMETPHUH
napaboIIbl
63 I'padpuxu Gynkmmit: y = kx, y =kx +

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




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

o4 b, y=k/x, y=X’, y=vX, y=IX|
I'padpuxu Gynkmmii: y = kx, y =kx +
65 3 o _
ba Fk/X, y=X7, Y=VX, y_|X|
I'paduku pynkuumii: y = kx, y =kx +
66 5
b, y=k/x, y=x3, y=vx, y=[x|
I'paduxu Gynkmmii: y = kx, y =kx +
67 3 o _
ba Fk/X, y=X7, Y=VX, y_|X|
I'paduku pynkuumii: y = kx, y =kx +
68 5
b, y=k/x, y=x3, y=vx, y=X|
69 KonTponbhas padota no teme bubnuoreka [IOK
"OyHKIMKN" https://m.edsoo.ru/7f43ab84
70 [lonstue yncmoBoi bubnunoreka LIOK
MOCJICAOBATECIbHOCTHU https://m.edsoo.ru/7f43e6¢c6
3agaHue MmocieI0BaTeIbHOCTH
71 peiyppeHTHoﬁ Z)opMleoﬁ u Bubmrorexa LIOK
N https://m.edsoo.ru/7f43ebda
(hopmysoit n-ro wieHa
7 Apudmernueckas u bubmuorexa [IOK
reoOMeTpuYecKast MpoOrpeccun https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas u bubmnoreka IIOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIIBI N-I0 YJIeHa
74 apu(pMeTHIeCKON n bubmmnoreka HOK
r€OMETPUYECKON IPOTrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBI TEPBBIX N YICHOB
@DopMyBl N-TO YieHa
75 apupMeTHIECKON U bubnmnorexa [JOK
reOMETPUYECKOUN IIPOrPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBHIX N YWICHOB
®o N-TO WICHa
PMYJIBI =T qvn " bubanoreka LJOK
76 apudmeTnyecKoit u

Tr€OMETPHUYECKON ITPOTrPECCUN,

https://m.edsoo.ru/7f43f0c6




CYMMEI IIEPBEIX N YJICHOB

77

@®opMyJIbl N-ro wieHa
apu(pMeTHIECKON U
reOMETPUYECKON POrpeCcCuid,
CYMMBI NIEPBHIX N YWICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyIIbI N-I0 YJIeHa
apupMETHIECKON U
F€OMETPUYECKON ITPOrPECCUi,
CYMMBI [IEPBBIX N YWICHOB

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

79

N306paxkeHne 4ieHoB
apudmeTnyecKoi u
reOMETPUYECKON Mporpeccuii
TOYKaMHU Ha KOOPJMHATHOM
IIJIOCKOCTH

80

N306paxkeHne 4ieHoB
apudmeTHIecKoi u
reOMETPUYECKON Mporpeccuii
TOYKaMHU Ha KOOPJIMHATHOM
MIJIOCKOCTH

81

JInHeNHBIN 1 SKCIIOHESHIIUAIbHBIN

poct

82

CHoxXHEIe IMPOLCHTHI

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

83

Cno’xHbIe MPOLIEHTHI

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

84

KonrtponsHas pabora o Teme

"UucII0BRIE ITOCIIENOBATEILHOCTH "

but6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHme, 0600mEeHNE U

CHCTeMaTHu3alus 3HaHUH. 3anuce ,

CpaBHEHME, ACHCTBHS C
JEHCTBUTEIbHBIMU YHCIIAMH,
YU CJI0Bas nmpsamas




86

IToBTOpeHue, 0600IIEHNE U
cucTeMaTHu3alus 3HaHuH.
[TporieHThI, OTHOMICHHUS, TPOTIOPITUN

87

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTHu3alus 3HaHuH.
Oxkpyrienue, npuoOImKeHre, OIICHKA

88

IToBTOpEeHME, 0000IIEHNE U
cHcTeMaTH3aIus 3HaHuH. Penrenue
TEKCTOBBIX 3aJ1a4 apU(PMETHUCCKUM
CII0cO00M

bu6nmmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. Pemienue
TEKCTOBBIX 337a4 apu(METHUCCKIM
Crocooom

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

90

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTHu3anus 3HaHuH. Pemmenne
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM
crmocodom

bubmuoreka [{OK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 06o0IIEHNE U
CUCTeMAaTH3allMsI 3HAaHHH.
[TpeoOpazoBanue anredpanyecKux
BBIPKEHU, TOMYCTHUMbIE 3HAYCHHUSI

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

92

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHHM.
[TpeoOpa3oBanue anredpanveckux
BBIpOKEHUH, TOMYCTUMBIC 3HAUCHUS

bu6nmorexa [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHme, 0600mEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.
[IpeobpazoBanme anredpanyecKux
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHSI

but6mmorekxa [IOK
https://m.edsoo.ru/7f444612

94

[ToBTOpeHue, 06001IeHNE 1
cHCTEeMaTH3aInsI 3HAaHUH.

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




[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMMYCTUMBIC 3HAYCHHUSI

95

[ToBTOpeHUE, 06001IICHNE 1
cUCTeMaTu3auus 3HaHui. OyHKINH:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX

byHKIMMA

bubnunoreka LIOK
https://m.edsoo.ru/7f444c56

96

IToBTOpEeHME, 0000IIEHNE U
cucremaTtusanus 3Hanui. OyHkuum:
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX

byHKIUH

bu6nmmoreka [IOK
https://m.edsoo.ru/7f444{44

97

[ToBTOpeHUE, 0600IICHNE 1
cUCcTeMaTu3auys 3HaHui. OyHKIHUU:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX

byHKIUH

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

98

[ToBTOpEeHME, 0000IIEHNE 1
cucremaTusanus 3HaHui. OyHKuuu:
MIOCTPOCHHE, CBOMCTBA U3yYEHHBIX

byHKIMIA

bubmuoreka [{OK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpenue, 06o0IIEHNE U
CUCTeMAaTH3allMsI 3HAaHHH.
I'paduueckoe pereHue ypaBHEHHI
U UX CUCTEM

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

100

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTu3alus 3HaHHM.
I'padmueckoe penienue ypaBHEHUI
U UX CUCTEM

101

WroroBast KOHTpoJIbHAs paboTa

102

OO000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Yucna ¥ BRIYUCICHUS

1.1

BreinonHsaTs , coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMH,

apI/I(l)MCTI/I'-IGCKI/Ie I[GﬁCTBHSI C paliMOHaJIbHBIMH YUCJIaMH

1.2

HaXOI[I/ITI) 3HaA4YCHUA YU CJIOBBIX BI)Ipa)KeHI/If/'I, IMPUMCHATH
pa3H006pa3HHe crmoco0el U HpI/IéMBI BBIUMCIICHHUS 3HAYECHUH
IIpO6HI)IX BLIpB,)KGHHfI, coacpiKalux OOBIKHOBEHHEIC U JACCATUYHBIC

npobu

1.3

[Tepexoaute OT oAHOM (OpMBI 3amUcCH 4YHCeN K JAPYroi
(mpeoOpa3oBbIBaTh  JECATHYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JIECATUYHYIO IPOOb)

1.4

CpaBHUBATH U YIIOPAIOUYNBATH PAllMOHAIbHbBIE YHCIIA

1.5

OKpyriasTh ynucia

1.6

BBINOMHATE NPUKUZIKY W OLIEHKY pe3yJibTaTa BBIYMCIEHUN, OIEHKY
3HAYEHUW YUCJIOBBIX BBIPAXKEHHUM. BBINONHATE JEHUCTBUSA CO

CTCIICHAMM C HAaTypaJIbHBIMU IMOKA3aTCIIIMU

1.7

[IpuMeHATh TNpU3HAKKA JEIUMOCTH, DPA3JI0KEHHE Ha MHOXKHUTEIH

HATypaJIbHBIX YUCCII

1.8

Pemarp 1NpakTHUKO-OPUEHTUPOBAHHBIE 3aJadyM, CBSI3aHHBIE C
OTHOIIEHMEM  BEJIMYMH,  IPOMNOPLHUOHAIBHOCTHIO  BEJIHMYUH,
IIPOLEHTAaMH, WHTEPIPETUPOBATh PE3YJbTAaThl pEIICHUs 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMATPUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHUS

2.1

Hcnonb3oBare anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOIIHUKY,




IPUMEHSATH €€ B IIPOLIECCE OCBOCHUS yUeOHOr0 MaTepuaa

HaxonuTe 3HavueHusi OYKBEHHBIX BBIPQKEHUH TpU 3aJaHHBIX

22 3HAYEHUAX [TEPEMEHHBIX
53 BeinonHATe npeoOpa3oBaHMsl LEJIOT0 BBIPAXKEHHUS B MHOTOYICH
' NPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINIONHATE YMHOKEHUE OJTHOWICHA HA MHOTOWIEH U MHOTO4JIEHA Ha
24 MHOI'OWJIEH, HPUMEHATh (OpMyJbl KBagpaTa CyMMbl M KBaJpara
pa3sHOCTH
OcCylecTBISITh  Pa3jOKEHUE MHOIOWIEHOB HA MHOXHUTEIU C
2.5 MIOMOILBIO BEIHECEHUS 32 CKOOKH 00ILero MHOXKUTEIIS, TPYIITUPOBKU
CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOKCHHS
Y [TpumensTh NpeoOpa3oBaHUS MHOTOUJIEHOB JIJISl PELLIEHUS PA3IMYHBIX
' 3aJa4 U3 MaTeMaTUKH, CMEKHBIX [IPEIMETOB, U3 PEaIbHON IIPAKTUKHU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpalIbHBIMU I1OKA3aTEISIMU
' JUTs1 Ipeo0pa3oBaHus BHIPAKCHHUI
3 VYpaBHEeHUS 1 HEpaBEHCTBA
Pemate nMHENHBIE ypaBHEHMS C OJHOW IIEPEMEHHOM, ITPUMEHSA
3.1 IIpaBHJIa IEPEX0/1a OT UCXOAHOIO YPAaBHEHUS K PABHOCUIBHOMY EMY.
IIpoBepsITH, SIBIAAETCS JIM YUCIO KOPHEM YPAaBHEHUS
32 [IpumensiTb rpaduueckue MeETOAbl NPU PELICHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
13 [TonGupars mpuMepsl Map YUCEN, SBISIOMUXCA pElICHHEM
' JIMHENHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMA
Ctpouth B KOOPAUHATHON TNIOCKOCTH IpaUK TMHEHMHOTO ypaBHEHUS
34 C IByMsl IEPEMEHHBIMU; TOJIb3YACh TPAPUKOM, IPUBOTUTH IPUMEPHI
pelIeHus] ypaBHEHUS
15 Pemate cucteMpl JBYX JIMHEHWHBIX YpaBHEHUHM C  JIByMs
' MEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu
CocraBisTh U pemarh JMHEHHOE YPaBHEHNE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCJIIOBUIO 3a/1a4, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! ITOJIy4EHHBIN pe3yabTaT
4 Koopaunats! u rpadpuku. @yHkunn
41 N300pakaTh Ha KOOPAUHATHOW NPAMOM TOYKH, COOTBETCTBYIOILUE

3aJaHHBIM KOOpJAWHAaTaM, JIY4H, OTPE3KU, MHTCPBAJIbI, 3allMCHIBATH




YHCJIOBBIC IPOMEIKYTKH HA anre6pa1/1quK0M SA3BIKC

4.2

Otmeuatrh B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKHM IIO0 3aJaHHBbIM

KOOpJuHaTaM

4.3

CtpouTts rpaduku muHeHHBIX GyHKIHA. CTpouTh rpaduk GYHKIIUH Y

= x|

4.4

OnwuceIBaTh ¢ NOMOLIBIO (PYHKIUN MU3BECTHBIE 3aBUCUMOCTH MEXIY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIEHY, KOJIUYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00BEM paboThI

4.5

HaxonuTs 3HaueHne GyHKIMK IO 3HAYEHUIO €€ apryMeHTa

4.6

[Tonumatp rpaduveckuil Crmoco0 TMpEeACTaBICHUS W aHAIU3a
uHpOpMaLUY, H3BJIEKaTh M HHTEPIPETUPOBaTh HHGOpPMALMIO U3

rpaMKOB peaIbHBIX IPOIECCOB U 3aBHCHUMOCTEH

8 KJIACC

Kon
IpoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

1.1

Hcnons30BaTh Ha4dyaJIbHBbIC MNpEACTaBJIICHUA () MHO>KECTBC
HCﬁCTBHTGJ’IBHHX YUCCII OJid CPAaBHCHUS, OKPYTJICHUA U BLIHHCHGHHﬁ,
I/I306pa)KaTB ,HGIZCTBHTCHBHLIC qyucjia TOYKaMMU Ha KOOp):[I/IHaTHOﬁ

IPSAMOM

1.2

[IpumeHsTh TOHATHE apU(METHUYECKOrO0 KBAaJIpPaTHOTO KOpPHS,
HAXOJUTh KBAJpaTHblE KOPHHU, MCIONb3ysd MNpPH HEOOXOIMMOCTH
KaJIBKYJISATOD, BBIITOJIHSATh npeoOpa3oBaHus BBIPAKEHHI,

COACPpKANX KBAAPATHBIC KOPHH, UCIIOJIb3Yd CBOMCTBA KOpHCfI

1.3

Hcnonp30BaTh 3amucu OONBIIMX M MAajbIX YHCENI C IIOMOIIBIO

JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaKeHHs

2.1

[IpyuMeHsITh TOHATHE CTENEHU C LIEJbIM IMOKa3aTeeM, BBIMOIHSITh
npeoOpa3oBaHus BBIPAKCHHUM, COJIEPKAIINX CTEIEHH C IIeIbIM

moKasarcJjicM

22

BBIONMHATE  TOXAECTBEHHbIE IpeoOpa3oBaHUsl  PAlMOHATIBHBIX




BBIPQKEHUII HA OCHOBE NPaBWJI JICMCTBHIM HAJl MHOTOYIECHAMH U

anreOpanvdecKuMHu IPOOSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIfI TpéX‘IJ'IeH Ha MHOXXHTCIIN

24

[TpumensTh peoOpa3oBaHUs BBIPAKEHUI JUIsl pEIICHUs PA3IUYHBIX

3a/1a4 U3 MaTeMaTHKHU, CMEXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate JMHENHBIC, KBaJpaTHbIC YPaBHEHHUs U palUOHAJIbHBIC
YPaBHEHHs, CBOJSALINECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs

MNEPECMCHHBIMU

3.2

IIpoBoauTh mpOCTEHINIME HCCICAOBAHUS YPAaBHEHMM W CHCTEM
YpaBHEHMH, B TOM 4YHClI€ C IpUMEHEHHEeM TrpaduyecKux
IpeJICTaBICHUN (YCTaHABIMBATh, UMEET JIU YPABHEHUE UM CUCTEMA

ypaBHeHI/Iﬁ pemcHusd, €CJIn UMECT, TO CKOJIbKO, U HpO‘ICC)

33

[lepexonuTh OT ciOBecHOM (OPMYIHPOBKM 3amaud K €€
anredpandecko MOJAENU C MOMOIIBIO COCTaBICHUS YPAaBHEHUS UIIU
CUCTEMBl YPaBHEHMH, WHTEPIPETUPOBATh B COOTBETCTBHM C

KOHTEKCTOM 3a]1a4y MOJYyYECHHBIN pe3yJIbTaT

3.4

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB IS CpPAaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbBIC HEPABEHCTBA C OJIHOW NIEPEMEHHOUN U UX
CHUCTEMBI, 1aBaTh IPAPUUECKYIO MILTIOCTPALIUIO MHOYKECTBA PEIICHUIA

HEPAaBCHCTBA, CUCTECMbI HEPABCHCTB

OyHKIMHU

4.1

[ToHumMaTh W HCHONB30BaTh (DYHKIMOHAIBHBIE MOHATUS U S3BIK
(TepMHUHBI, CHUMBOJHYECKHE OOO3HAUEHHUS), ONPENENATh 3HAYCHHE

(GYyHKLIMYU 110 3HAYEHUIO apTyMEHTa, ONPeNeNATh CBOMCTBA (PyHKIIUU

o e€ rpaduky

4.2

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIUH BHUJA:
y=k/x

kix
, Y =x%, y = X, y = |X|, OIMCBIBaTh CBOMCTBA YHUCIOBON (DYHKIIHH 110 €€

rpaduky




9 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Yucna v BEIUUCICHUS

1.1

CpaBHI/IBaTB U ynopsaao4uBaThb pallMOHAJIBHBIC W UPpAalOHAIBHBIC

quciia

1.2

BeimonusaTe apudmMeTrnueckue 1eHCTBHS C palliOHAIBHBIMU YHCIIaAMH,
couderas yCTHBIC U MCbMEHHBIC IIPUEMBI, BBIIIOIHATH BBIYUCICHUSA C

HppaliOHAJIbHBIMHA YU CJIaMHU

1.3

Haxogute 3HaueHUs CTEIICHEH ¢ OCJIBIMH ITIOKa3aTCIsIMH U KOpHeﬁ,

BBIYUCIATH 3HAYCHHN A YHCIIOBBIX Bpra)KCHI/Iﬁ

1.4

OprTJ'ISITL HeﬁCTBHTeHBHBIe quciia, BBINIOJIHATD IMPUKUIKY

pe3yibTaTra BLI‘II/ICJ'IGHI/II‘/'I, OLICHKY YHUCJIOBBIX BLIpa)KeHI/Iﬁ

ypaBHeHI/IH " HECPABCHCTBA

2.1

Pemate JsMHEWHBIE W KBaJgpaTHbIE ypaBHEHUS, YPaBHEHUS,

CBOJAINIUECA K HUM, HpOCTefIIHI/Ie Z[p06HO-paLII/IOHaJ'IBHBIe YpaBHCHUA

22

Pemate cucteMsl IBYX JIMHEMHBIX YPAaBHEHUH € IBYMS IEPEMEHHBIMU
U CHUCTEMBI IBYX YypPaBHEHHUH, B KOTOPBIX OJHO YypaBHEHHE HE

SIBIISICTCS JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3a7aUK aNTeOpanYECKUM CIIOCOOOM C TTIOMOIIBIO
COCTaBIICHUS] YPAaBHEHUS WJIH CHCTEMBI JABYX YpaBHEHUH C JIBYMS

MNEPpCMCHHBIMU

2.4

IIpoBOoaUTE TPOCTEHINNE HCCICAOBAHUS YPAaBHEHHM U CHCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEeM TrpaduyecKux
Mpe/ICTaBICHUI (HalpuMep, YCTaHaBIMBaTh, UMEET JIM ypaBHEHHE

WM CHCTEMA YPaBHEHHM pellIeHus], €ClId UMEET, TO CKOJIbKO)

2.5

Pemars nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIe HEPaBEHCTBA,
n300paxxaTh pelIeHNe HePaBEHCTB HA YNCIIOBOM MPSIMOM, 3alMUChIBAaTh

pemICHUC C MTOMOIIBIO CUMBOJIOB

2.6

Pemate cumcTeMBl JNTHHEHHBIX HCpPaBCHCTB, CHUCTEMBI HCPABCHCTB,

BKJIIOYAIOMIUC KBAaAPATHOC HCPABCHCTBO, 1/1306pa>1<aT1> peuicHuc




CHUCTCMbI HCPABCHCTB Ha YHCIOBOM HpSIMOfI, 3alMUChIBATh PCUHICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcmons30BaTh HCPAaBCHCTBA IMPHU PCIICHUHN PA3JIMYHBIX 3a/1a4

OyHKIUU

3.1

PacriosnaBate  QyHKIMM ~ HW3ydeHHbIX  BHUIOB.  lloka3biBaTh
CXEMaTHUYECKH PpACIHOJOKEHHE Ha KOOPAMHATHOW IJIOCKOCTH
rpa¢pukoB QyHKImMi Buma: y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBUCHMOCTH OT 3Ha4eHUH K0d((UIIMEHTOB, ONHMCHIBaTh CBOMCTBA

byHKIUI

3.2

[Toka3pIBaTh CXEMAaTHYECKH PpACIOJIOKEHHE Ha KOOPAWHATHON
MIOCKOCTH TpadukoB GyHKIMHM Buga y = VX, y = |X| ¥ OmHCHIBaTh

CBOICTBA PYHKIUH

33

Crpouts u u300pakaTb cXeMaTH4eCKH TpadUKH KBaIpaTUYHBIX

(GyHKIWH, ONMHMCHIBATH CBOMCTBA KBaApaTHUHBIX (YHKIHMHA TO HX

rpaduxkam

3.4

Pacnio3HaBaTh KBaJpaTUUHYIO (QYHKIHIO 1O (popmyse, IpUBOIUTH
NpUMEphl KBAAPATUYHBIX (PYHKUUN M3 peanbHOM KHU3HU, (PU3HKH,

reoMeTpUn

Apudmerndeckasi 1 reoMeTpUUYecKas IpoOrpeccuu

4.1

Pacno3naBaTh apu(pMeTHUECKYI0 U TE€OMETPHUYECKYI0 IPOrpeccCUu

IIPU pa3HbIX croco0ax 3aaHus

4.2

BBINOMHATE BBIYMCIIEHUS C HCIOJIb30BaHHEM (GOpPMYIN n-TO djieHa
apupMeTHUYECKOl U TEOMETPUUYECKON MPOTrPECCHii, CyMMBI MEPBBIX N

YJIICHOB

43

I/I306pa>1<aTL YJICHBI OCICI0BATCIBHOCTHU TOYKaMH Ha

KOOpI[HHaTHOﬁ IIJIOCKOCTH

4.4

PemraTs 3aaa4u, CBA3aHHBIC C YN CJIIOBBIMU ITOCICIOBATCIBHOCTIAMU, B
TOM 4YHCIC 3aJauu Hu3 peanLHoﬁ KHN3HU (C HUCIIOJIBb30BaHUCM

KaJIbKYJIATOPA, TU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS
1 Uucna v BBIYUCICHUS
Jlpobu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0] OT OAHOU (POpPMBI 3amucu
1.1 npobeit k apyroil. IloHsTHE palMOHANBHOIO 4MCiIa, 3allUCh, CPAaBHEHUE,
YHOPSAIOYMBAHUE PALIMOHAIBHBIX YHCEIT
- Apudmernueckue IeHCTBUS C palliOHATbHBIMU YicliaMu. Perenne 3a1ay us3
' peanbHOM MPAaKTUKU HA YaCTH, HAa IPOOH
13 CrerneHb C HaTypaJbHBIM IIOKa3aTelIeM: OIpeaeieHUe, MpeoOpa3oBaHue
' BBIPQKEHHUI HA OCHOBE OMpeeNIeHus, 3aMUCh OONBIIUX YUCEI
14 [IporieHTsl, 3amuch MPOLEHTOB B BUAE APOOH U IpOoOH B BUAE MPOILICHTOB.
' Tpu ocHOBHBIE 3a7]a4K Ha MPOIIEHTHI, pELIEHUE 3a1a4 U3 peaTbHON MPAKTUKH
15 [IpuMeHeHne TmpPU3HAKOB JCIUMOCTH, pPAa3jOKEHHE Ha MHOXHUTEIH
' HaTypaJIbHBIX YHUCEI
L6 PeanpHble  3aBucMMOCTH, B TOM uUucie Tpsamas ©u  oOpaTHas
' MIPOTMOPIIMOHATIBHOCTH
2 Anrebpanyeckue BoIpaKeHUs
)1 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. [lomycTnMbIe
' 3HAUYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCHMOCTH MEXIY BEIWYMHAMH B BHIE (OPMYIIHL.
' Brraucnenus mo popmymnam
53 [IpeoOpa3oBanre OYyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPaBHbIE
' BBIPAXKCHUS
2.4 CBoiicTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEIEM
5 s Onnounensl u MHOTOWIeHbL. CTeneHb MHOrowieHa. Cio)keHue, BoIYUTaHuE,
' YMHO>KEHHE MHOTO4JIEHOB
@opMynbl COKPAaIEHHOTO YMHOXKEHHSA: KBaJapaT CyYMMbl M KBajpar
2.6 pazHoctu. dopmyna pasHocTH KBajpaToB. Pa3ioxkeHMe MHOTOUYICHOB Ha
MHOXUTEIN




3 VYpaBHeHus
31 VYpaBHEeHHE, KOpPEHb ypaBHEHUs, MpaBWJIa MPEoOpa3OBaHUS YpaBHEHUS,
' PaBHOCUJIBHOCTh YPaBHEHU
32 JluHeitHOe ypaBHEHHE C OJHOM TMEPEMEHHOH, YHMCJIO KOPHEH JMHEHHOTO
' YpaBHEHUS, PEILICHUE JIMHEUHBIX YPABHEHUN
33 CocrapneHue ypaBHEHUH 1O YCJIOBHIO 33/1auu. PerieHne TeKCTOBbIX 3a/1a4 ¢
' MIOMOIIIbK YPaBHEHUI
34 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema AByX JIMHEMHBIX YpPaBHEHUW C ABYMs IE€pEeMEHHbIMU. Perienue
3.5 CUCTEM ypaBHEHUH CIIOCOOOM IMOICTAaHOBKU. [IpuMephI peleHns TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUM
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Touku Ha npsiMoi
42 Uucnoble MPOMEXYTKH. PaccTostHuEe MEXKy IByMsI TOUKaMU KOOPJAUHATHOM
' MpAMOi
43 [IpssmoyronbHast cuctema koopAauHat, ocu Ox u Oy. AGciycca U opauHaTa
' TOYKU Ha KOOPJAWHATHOM MJIOCKOCTH
44 [Ipumeps! rpadukos, 3ananHbIX hopMynaMu. UteHne rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'papuk ¢pynxuu. CroiicTBa GyHKIMI
4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'padux pyHkunm y = [x|
47 I'padnueckoe pemieHne JTUHEHHBIX YpaBHEHHMM M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KJIACC
Kon ITpoBepsieMblii 3J1€MEHT COAEePKAHMS
1 Yucna v BIYUCTICHUS
1 KBagparueiii kopeHb u3 uucna. [loHarue 00 wuppanuoHAIHLHOM YHCIIE.
' JlecsiTuuHbIe TPUOTMKEHUS UPPATMOHATLHBIX YHCET
CaoiicTBa apu(MeTHYECKUX KBAJAPATHBIX KOPHEM W WX NPUMEHEHUE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIpaKCHU I u BBIYUCIICHUSIM.
JleficTBUTENIbHBIC YUCIIa




1.3

Crenens ¢ 1enpIM MoKazareneM U e€ cBoiictBa. CTaHgapTHas 3aluch 4ucia

2 AnreOpanueckre BbIpaXKeHUs

51 KBagparuelii TpEXwieH, pa3jloKEHHE KBAJPATHOrO TpEXUYIEHA Ha
' MHOKHUTEIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

2.4 PanmionansHbIe BRIp@KEHUS U UX TIPE0Opa3oBaHUE
3 VYpaBHEHUS U HEPABEHCTBA

31 KBagpatHoe ypaBHeHHe, (opMyiaa KOpHEH KBaJpaTHOIO YypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM

33 [Ipocreiimue qpoOHO-palOHAIbHBIE YpaBHEHUS

I'paduueckas mHTEpIIpETAIUS YPaBHEHHUH C IBYMsI IEPEMEHHBIMU M CUCTEM
34 JMHEWHBIX YPaBHEHUH C IByMs IepeMeHHbIMU. [Ipumepsl perenus cuctem
HEJIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU

3.5 Pemenue TekcTOBBIX 3aa4 anredpandeckum crnocooom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEeHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHelHbIe HEpaBEHCTBA C OJHON EPEMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU

i1 [lonste ¢Qynkuuu. OOnacTb oOmpeneneHuss U MHOKECTBO 3HAUYEHUN
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN

4.2 I'padpux ¢pynkuuu. UreHre cBOMCTB GyHKIMU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUIUX PeaTbHbIE TPOLIECCHI

44 @DyHKIUY, OIMUCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MNpPONOPLHOHAIBHBIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 OyHKIUU y =x7 y = X7

4.6 Oyakuu y = [x, y = |x]|

4.7 I'paduueckoe perneHne ypaBHEHUH U CUCTEM YPaBHEHHM




9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucina u BBIYUCICHUS
1 PannonanbHbple uKcia, UPPALMOHAIBHBIE YMCIA, KOHEYHbIE UM OECKOHEYHbIE
. JIECSITUYHBIE IpOOU
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEN, JEHCTBUTEIIBHBIC 4HUCIA KAk
5 OeCcKOHEeuHble JecATHYHBbIE ApoOH. B3aMMHO O0JHO3HAUYHOE COOTBETCTBHE
. MEXIY MHOXECTBOM JECUCTBUTEIBHBIX YHMCEI W KOOPAMHATHOM IIPSIMOM.
CpaBHeHuE NEHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npulnuxeHus, oueHKu. PazMepbl 00bEeKTOB OKPYKAIOIIEro MUpA,
14 JUIMTEIBLHOCTh IPOLECCOB B OKpyXkatomeMm Mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuoIkeHus. Okpyrienue yucen. [Ipukuika u oneHka
Pe3yabTaTOB BBIYACICHUN
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITEPEMEHHON
22 JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanparHoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K KBAaJPaTHBIM
24 bukBanpatHoe ypaBHeHHe. IIpumepsl pemeHns ypaBHEHUMH TpETbEH W
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paliOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM AByX JTMHEHWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
50 Pemenne cucreM IByX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOU CTEIICHU
2.10 ['paduueckas UHTEpIIpETAIMs CUCTEMbI YPaBHEHHH € IBYMsI IEpeMEHHBIMU
2.11 Penrenune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peienne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




['padmyeckas MHTEpHpETalds HEPABCHCTB M CHUCTEM HEPABEHCTB C IBYMs

2.16
IIEPEMEHHBIMU

3 DyHKIUU

31 KBangpatnunas ¢ynkuus, e€ rpagux u cBoiictBa. IlapabGoisia, KOOpIMHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

32 I'paduxu Gynxumii y=kx, y=kx+b 1 Ux CBOHCTBa

33 I'paduxu QyHKmit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduxu GyHKIMIA , 1 UX CBOICTBA
4 UucnoBsle NOCIE10BaTENbHOCTH

il Onpenenenue U crocoObl 3aaHUs YACIOBBIX OCIIEA0BATEILHOCTEHN. 3ajaHue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyIioif n-ro dieHa

42 Apudmernueckas mnporpeccus. DopMynbl n-ro uieHa apuPMETHYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccuss. POpMynbl n-r0O  WIEHa TIeOMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX 1 WICHOB

44 N300pakeHre YieHOB apu(METHUECKOW U TeOMETPUYECKOH NporpeccHii
' TOYKaMHU Ha KOOPJANHATHOM IIJIOCKOCTH. JINHEMHBIN M SKCITOHEHIIMATIbHBIN POCT

4.5 Crno’xHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'O
o01mero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHSATHUSMHU: MHOXECTBO, IOJIMHOKECTBO,
orepanuu HajJ MHOXKECTBAMH; YMCHHE OICPUPOBATH MOHATHSIMHU:
rpad, cBs3HBIN rpad, JepeBo, LUK, IPUMEHSATh UX MPHU PEIICHUN
3ajad; yMEHHE HCIOJIb30BaTh TpaQuuecKkoe MpeACTaBICHHUE
MHOKECTB ISl OINKCAHUSl PealbHBIX IPOLECCOB M SBJICHHM, MPHU

pELICHUH 3a/1a4 U3 APYTUX YIeOHBIX TPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: OIIPEEIICHNE, AKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTHUHHBIE W JIOXKHbIE
BBICKA3bIBaHUs, NPUBOJUTH IMPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBAaHU M

VYMeHue onepupoBaTh NOHATHAMH: HaTYpPaJbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, NPU3HAKH
JIETUMOCTH, 1IeJI0€ YUCIIO0, MOJYJb 4Hcia, OOBIKHOBEHHAs ApoOb U
JecsiTU4Has 1po0b, CTaHIAPTHBIM BUJ YUCIIa, pAllMOHATIBLHOE YUCIIO,
UppalMoOHAIbHOE YHCIIO0, apu(PMETHUYEeCKUd KBaJpaTHBIH KOPEHb;
YMEHHME BBINOJHATH JEWCTBUS C 4YHMCIAaMH, CpaBHMBAaTb U
yHOpSAOYMBATh YKCIA, MPEACTABIATh 4YHCIAa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATH YHUCIIA; YMEHHE JeNaTh NPUKUAKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C IENbIM MOKa3aTeleM,
apudMeTUIECKHI KBaJIpaTHBIM KOPEHb, MHOTOUICH, alreOpandeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOH CTemeHH
OoJibIlle eMHMIIBI, YMEHHE BBIMOJNHATH PaAcu€Thl 1O (opMysam,
npeoOpa3oBaHusl LEJIbIX, IPOOHO-PAIIMOHANBHBIX BBIPAKECHUN U
BBIPA)KEHUI C KOPHAMHU, pa3I0KEeHNE MHOIOWIEHA HA MHOXKUTEIH, B
TOM 4YHCI€ C HCIOJb30BaHHEM (OpPMYJT pa3HOCTH KBAIpaTOB U

KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSIMU: YUCIOBOE PaBEHCTBO, ypaBHEHUE




C OJHOW IIEPEMEHHOM, 4YHMCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JTMHEUHbBIE U KBAJpaTHBIC YPaBHEHMS,
JIpOOHO-PAMOHALHEIC YPAaBHEHHS C OJJHOW MMEPEMEHHOMN, CHCTEMBI
JBYX JTMHEHHBIX YPABHCHUM, IMHEIHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallOHAIBHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIICHUN 33134 U3 APYTUX [IPEIMETOB
U TPaKTUYECKUX 3a7ady; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
IPSAMYI0 U KOOPJMHATHYIO IUIOCKOCTb JUIsl M300pa’keHUs peleHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUSAMH: (QYHKIUS, rpaduk (QyHKIUH,
HyMd (QYHKIOUH, TPOMEXKYTKA 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEE W HAUMEHBIICEC 3HAYCHUS
GYHKIMM; ~ YMEHHE  ONEpUpOBaTh  IOHSATHUSMH: npsmMast
IPOTIOPIMOHATILHOCTD, JINHEHHas (PyHKIMS, KBapaTHIHas () yHKIIHS,
oOpaTHasi MPONOPHUOHAIBLHOCTh, Iapadoia, TUIepOoia; yMEHHE
ctpouth rpaduku  QYHKIUH, WCIONB30BaTh TpapuKu Ui
OIpe/ieIeHUs] CBOMCTB IMPOLIECCOB U 3aBHUCUMOCTEH, AJS peLIeHUs
3a7ad U3 APYrux y4eOHBIX MPEIMETOB M pEabHON KH3HH; YMEHHE

BBIpaXaTb q)OpMy.HaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHune OIIEpUPOBATH MOHATUSMH: [IOCJIEI0OBATEIbHOCTb,
apupmernueckas U  TE€OMETpUYecKass MPOTPECCHH; YMEHHUE
UCIIOJIb30BaTh CBOIMCTBA MOCHEA0BaTENIbHOCTEH, (POPMYIIBI CYMMBI U
o0IIero 4jieHa MpH pelIeHuH 3a/1ad, B TOM YHCIE 3a1a4d U3 APYrHX

y‘-IC6HLIX MpeaAMECTOB U peanLHoﬁ JKHN3HHU

YMeHue pemars 3a7a4u pa3HbIX TUIOB (B TOM YHCIIE€ HA IIPOLEHTHI,
JOIM M 4YacTu, JIBUKEHHE, paldoTy, LIEHy TOBapoB M CTOMMOCTh
MOKYIIOK U YCJIYT, HaJIOTH, 337a4yl U3 00JIaCTH YIpaBJICHUS JTUYHBIMU
U ceMeWHbIMH (PMHAHCAMH); YMEHHE COCTaBJSTh BBIPAKEHUS,
YpaBHEHUsl, HEPAaBEHCTBA M CHUCTEMBI II0 YCJIOBUIO 3a1auy,
HCCIIEI0BATh IIOJIY4YEHHOE PEIIEHUE U OLIEHUBATh IIPABIONIO00HOCTh

MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHIMU: QUTYpa, TOUKA, OTPE3OK, Ipsmasi,
oyd, JIOMaHas, yTouI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUM TPEyTrOJIbHUKH,

NPSIMOYTOJIBHBIN TPEYroJbHUK, MeauaHa, OMCCEKTpuca U BBICOTA




TPEYrojbHUKA,  YETHIPEXYTOJbHUK, MapajuielorpamM,  pomo,
NpSIMOYTOJIBHUK,  KBapaT, Tpameuusi; OKPY)KHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (UTypaMu;
YMEHHE pelIaTh 3a/1a4d, B TOM YHCIIe U3 MOBCEIHEBHOW >KU3HHU, HA
HaXO0X/IEHNE FEOMETPUUECKUX BEJIUYHH C IPUMEHEHUEM U3YyUEHHBIX

cBOMCTB (huryp u pakToB

10

VYMeHue onepupoBaTh MOHATHUAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaJlJIeIbHOCTh U MEPIEHIUKYISIPHOCTD NPSAMBIX,
yrojl MEXAy HOpSAMbIMU, HEpHEHIUKYJSAP, HAKIOHHAs, MPOEKIUs,
nogodue  ¢uryp, MOAOOHBIE  TPEYrOJbHHKH,  CHMMETpPUs
OTHOCHUTEJIBHO TOYKH M NPSIMOM; YMEHHUE PACIO3HABATh PABEHCTBO,
CUMMETpUI0 M noxobue  uryp,  HapajuieIbHOCTb U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPYKAKOIIICM MUPC

11

VYMeHue onepupoBaTh IMOHATUSAMHU: [UIMHA, DPACCTOSHUE, YIOJ
(BeMyMHA yIJia, CHHYC U KOCHHYC yIJIa TPEyroJibHUKa), IJIOLIa/b;
YMEHUE OIICHUBATh pa3Mephl IPEAMETOB U 0OBEKTOB B OKpPY’KaroIIeM
MHUpPE; YMEHUE MpPUMEHSTh (OpPMYJbl MEpUMETpa U IJIOLIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIaU Kpyra, oobema
IPSIMOYTOJIBHOTO MapaiesienuIea; yMeHHe IpUMEHITh IpU3HaKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMy [ludaropa, TpUroHOMETpHUYECKHE COOTHOLIEHUS IS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, IIomaaei

12

YMeHue wu300paxarb MJIOCKHE (UIYpsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C TOMOIIbIO YEPTENKHBIX
UHCTPYMEHTOB U DJEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAHUTIO

13

YMmenune OIICpHUPOBATH TIOHATUAMMU: IIPAMOYIroJibHasd CHCTEMa
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB,
IMPONU3BCIACHUC BCKTOpa Ha YHUCIIO, CKaJIApHOC IIPOU3BCIACHUC
BCKTOPOB;, YMCHHUC HUCIHOJB30BATb BCKTOPbI U KOOPAWHATHI JJIA
NpEaACTAaBICHUA JAaHHBIX W PCIOCHHUA 3a1a4, B TOM YHUCIIC U3 APYIrux

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

yMeHI/Ie OHepI/IpOBaTB IIOHATUAMMN . CTOJ'IGI/IKOBBIC nu prrOBI:IG
IUarpaMMmbl, TaOMUIBI, cpeaHee apudMeTHYecKoe, MeaunaHa,

HauOoJpIIee U HAaMMEHbIIIee 3HAYCHUs, pa3Max YMCIOBOIO HAabOpa;




YMEHUE W3BJIEKATh, MHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH
MHpOPMaLIMIO, NPEACTaBIEHHYI0 B Ta0iuIax M Ha JuarpaMmmax,
OTpaXKarolllyl0 CBOMCTBA U XapaKTEPUCTUKH PEATBHBIX MPOLIECCOB U
ABJICHUM; yMEHHE paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKPYXaIOIIeM MHpPE

15

YMeHue onepupoBarh MOHATUSAMU: CIy4YalHBIA ONBIT (CIy4alHbIN
OKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIH KCXO.)
CIIy4aifHOTO OIBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSTHOCTH CIIyYalHBIX COOBITHI B OIBITax C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHUE pPElLIaTh
3aJja4d METOJOM OpPraHM30BAaHHOTO mepedopa M C MCIOIb30BAHUEM
IpaBWJla YMHOXKEHUS; YMEHHUE OLICHUBATb BEPOATHOCTH pPEAJbHBIX
COOBITHI U SBICHHH, MTOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUM B OKpYKAIOLIEM MHUPE U B JKU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN H €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMenue BbIOMpaTh MOAXOASIIMN M3YYEHHBIM METOA sl peleHHUs
3a/1a4y, PUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HHU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MaTEMaTUKH
B MCKYCCTBE, OIMCHIBATH OTIEIBHBIC BBIAAIOLIUECS PE3YJIbTaThI,
IIOJIy4EHHBIE B XOJ€ PA3BUTHs MAaT€MaTHKU KaK HAYKH, [IPUBOJUTH
IpUMEpPBl  MAaTEMAaTHYECKUX  OTKPBITUM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Uuncna 1 BEIUKUCICHUS

1.1 HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH IEIbIX YHCel

. OOBIKHOBEHHBIC ¥ JICCATUYHBIC  JpOOW, TMPOIEHTH, OECKOHEYHBIE
' MIEPUOTUYECKHE TPOOH

13 Panmonaneupie uucna. ApudMeTHyecKkHe ONepalud ¢ paldoOHATbLHBIMU
' YHCIaMHu

14 HetictButenbHble uncia. ApuMeTHYECKHUE OMNEpalr C JICHCTBUTEIbLHBIMU
' YpCIaMHu

s [Ipubmmx€HHbIE BBIUMUCICHUS, TpaBWja OKPYIJICHUs, MPUKHUIKA U OIEHKA
' pe3ynbTaTa BRIUUCIECHUN
2 Anrebpanyeckue BbIpaXKeHHs

2.1 bykBeHHbIe BhIpakeHUS (BBIPAKEHHSI C TIEPEMEHHBIMH )

55 Crenenp c nenbiM mnokazareneM. CTENeHb C paldOHAIbHBIM IOKAa3aTeleM.
. CBoiicTBa CTENICHU

2.3 MHoro4jeHsl

2.4 Anrebpanueckast 1poOb

) s Apudmerndyeckuii  KOpeHb  HaTypaJibHOW  cTemeHu.  JleWcTBust ¢
' apupMeTHUIECKUMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHHS 1 HEpABEHCTBA

3 [lenpie u ApoOHO-panMoHANbHBIE ypaBHEHHS. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHUH

35 Llenble u OpoOHO-paMOHANBHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEpPaBEHCTB

33 Penienne TeKCTOBEIX 3a7a4
4 YucioBbIC ITOCIEIOBATCIBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN




Apudmernueckass u TeoMmerpuyeckas mporpeccuu. Dopmyna CIOKHBIX

4.2
IPOLICHTOB
5 @yHKIMU
Oyukmus, crnocodbl 3amanus QyHkoun. ['padpuk  dynkuuun. Obnacth
OTIpeNieNIeHus U MHOXKeCTBO 3HaueHui pynkuuu. Hynu ¢pynkium. [TpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl U
MUHUMYMb! QyHKUMU. HaunOosbiiee M HauMeHbllee 3HaYeHUE (YHKLUU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpsSAMOi U IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHune reoMeTpuyeckix BEeIMYUH
7.6 BekTopsb! Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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