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IMNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00eCTIeUnBAET U3YUCHHE APYTUX JAUCLHUILIMH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOJIOJDKEHUST 00pa30BaHUs M B TIOBCETHEBHOM XM3HU. Pa3zButne y o0ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, croco0e OTpakeHHUs] MaTeMaTUYeCKOW HAyKOU SIBIIGHUN U TIPOLIECCOB
B TIPHUPOJEC W OOIIECTBE, POJIM MATEMATHYCCKOTO MOJICTUPOBAHKMS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBINUICHUS, HEOOXOANMBIX IS aJanTallid B COBPEMEHHOM MHU(PPOBOM
obmectBe. M3yuenue anreOpnl oOecreurMBaeT pa3BUTHE YMEHHsS HaOI0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS W BBIBOJIBI,
dbopmynupoBath yTBepxkacHUs. OCBOEHUE Kypca alire0Opbl 00eCeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHNUS OOYYalomMUXCs: OHU WCIHOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PacCyKIeHUs, 0000IIeHNe U KOHKPETU3aIuIo, a0CTparupoBaHue u
aHaioruto. OOyueHue  anrebpe  mpenanonaraerT  3HAYUTENbHBIA  00BEM
CaMOCTOSTEIILHON  JEATENBbHOCTH OOYyYarOIIMXCs, IMOATOMY CaMOCTOSITEIBHOE
pelIeHre 3a1a4 SBIISICTCS peaTn3annueid eI TeIbHOCTHOTO MPUHITUIIA 00yICHUSI.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» sl OCHOBHOTO
o01ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIbHO-METOINYECKUE
JuHUHU: «Hucna ¥ BBIUKCICHUD», KANTCOpandecKue BBIPAKCHUN), «YPaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxkmas w3 3TUX colepKaTelbHO-METOIUYECKIX
JMHUHN Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJIEHCTBYS C
JIPYTUMHU €ro JuHusSMUA. B xome wu3ydeHus y4eOHOro Kypca o0Oydarouumcs
MPUXOAUTCS JOTHYECKU PACCYKZIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSA3M ¢ 3TUM B mporpaMmy y4eOHOTO Kypca «AnreOpa» BKIIOUYEHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeinax
MaTEMaTUYECKOr0 00pa30BaHUsI U CIIOCOOCTBYIONINE OBJIAJACHHUIO 00YYarONTUMUCS
OCHOB  yHHUBEpCaJIbHOr0 MaremaTtudeckoro s3bika. CopepkareiabHOM U
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxxanne mmHUM «Yucna W BBIYKCICHUS» CIY)KAT OCHOBOW IS
JATbHEHIIET0 M3yYeHUsS] MATEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHS MOIH30BATHCS aIrOPUTMaMHu, a
TaK)Ke TPUOOPETCHHUIO MPAKTHUSCKUX HABBIKOB, HEOOXOAUMBIX JIJISl IIOBCEIHCBHOU
*W3HU. Pa3BuTue MOHATUSA O YUCJIE HAa YPOBHE OCHOBHOrO OO0IIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH W UPPANUOHATHHBIMA YHCIaMH, (HOPMHUPOBAHHEM



NPEICTaBICHU O JEHCTBUTEILHOM YHCIe. 3aBEpUICHUE OCBOCHUS YHUCIOBOU
JIMHUU OTHECEHO K CpeIHeMY 00111eMy 00pa30oBaHUIO.

CopeprxaHue JBYX anreOpandecKux JMHUN — « AJre0pandecKue BhIPaXKEHUsD»
U «YpaBHEGHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOT0 armapara, HeoOXOAUMOro Jid pelieHus 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAaKTUKO-OPHUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'0 00miero o0Opa3oBaHMsl Y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
paMOHAJIBHBIX BhIpAaXXKEHUU. AJlreOpa JEMOHCTPUPYET 3HAYEHUE MAaTEMAaTHUKH Kak
A3bIKa JUISI TOCTPOCHUS MAaTEMaTUYECKUX MOJENICH, ONMCAHUS IPOLIECCOB H
ABJICHMM peanbHOro Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKkxKe
JanbHeilee pa3BUTHE aNTOPUTMUYECKOTO MBIILIIEHUSA, HEOoOXO0AUMOro, B
YaCTHOCTH, MJII OCBOEHHMS Kypca HWH(OPMATUKH, U OBJIAJIEHUE HaBbIKAMU
JeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (POPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaXKEHHUs, CHOCOOHOCTEHN K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanue GyHKIMOHATBHO-TPAPUYECKON JTMHUN HALIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHUl 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTH4yecKol MOoAeNu
JUISL OTUCAHUSL U UCCIEA0BAHUS Pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmecTtBe. M3yueHne marepuana crocoOCTBYET pPa3BUTHIO Y OOy4aroUIMXcs
YMEHUS UCTIOIH30BaTh PA3IMYHbIE BHIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpMHpPOBAHUE
IPEICTaBICHUNA O POJIM MATEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY IaHy B 7-9 Kiaccax wu3ydaeTcsi Y4eOHBIM Kypc
«Anre0Opa», KOTOpPBIN BKJIIOYAET CIEIYIOIIME OCHOBHBIE pa3JeNbl COACPIKAHUS:
«Yucna u BbIUMCICHUS», «ANreOpanyeckue BBIPAKEHUSD», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKUIHUNY.

Ha uzyuenue yueObHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HefIeIni0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia 1 BIYUCICHUS

Jpobu OOBIKHOBEHHBIE M JECSATHYHBIE, MEPEX0] OT OJHON (HOpMBI 3amucu
npobeit k apyroil. IloHsiTMe panMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yOOPSAOUMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JIEHCTBUS C
palMOHAIBHBIMUA 4KuciamMu. PemieHue 3aga4 U3 peaJbHOM IPAKTUKHA HA 4YacTH, HA
poowu.

Crenenb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpeesieHne, Npeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OMpPENENECHNUs, 3auch 00apmKX ynces. [IponeHTsl, 3anuch
IOPOLEHTOB B BHUJE ApoOU U ApoOU B BUJAE MPOLEHTOB. TpU OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOM ITPAKTUKHU.

[IpumeHeHue TNPU3HAKOB  JIEIIMMOCTH, PA3JI0KEHUE HAa  MHOXUTEIU
HaTypaJIbHBIX YUCET.

PeanbHple  3aBHCHMMOCTH, B TOM  4uCle IpsMas ©  oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AJuireOpanyvecKkue BbIPaKeHUs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C EPEMEHHOM. JlomyCcTUMBIE
3HA4YECHMS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeodpaszoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIpAXKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHUSI CKOOOK U MPUBEJEHUS MOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. Crenenb MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOXXEHHE MHOIOWICHOB. MOpMyJbl COKpPAlIEHHOIO YMHOXEHHs: KBaapar
CYMMBI M KBajpar pasHocthu. @Dopmyna pa3HOCTH KBaaparoB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHMs, IpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUHU.

JIuHEerHOEe ypaBHEHHWE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEMHOIO
YPaBHEHHMs, pEIICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBJIE€HHE YPaBHEHHHM IO
YCJIOBHIO 3a7a4u. Permenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMs NMEPEMEHHBIMH U ero rpadpuk. Cuctema IByX
JVMHEVHBIX ypPaBHEHUW C JBYMs IIEpEeMEHHbIMU. PemeHune cucreM ypaBHEHHM
Ccroco0OM MOACTaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a/ad C TOMOIIbIO
CUCTEM YPaBHECHUM.

DOYyHKUNH



KoopanHara Toukn Ha npsamoil. YnucnoBele IpoMexyTKU. PaccTossHue Mexny
JIBYMs TOYKaAMU KOOPIUHATHOU MPSIMOM.

[IpsmoyronbHas cucteMa kKoopauHat, ocu Ox u Oy. Abciucca U opAnHaTa
TOYKH Ha KOOpJAMHATHOM I1ockocTu. [IpumMeps! rpadukos, 3a1aHHbIX GopMyTamHu.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue dyukmuu. [padukx
¢ynkuuu. CoiictBa pyHkuuil. JIunelinas ¢pynkuus, e€ rpapuk. ['papuk pyHkun
y = |x|. I'paduueckoe pemieHre JHUHEWHBIX YPAaBHEHHM M CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

YucJia v BBIYMCTICHUS

KBagpatueiii kopeHb u3 uucia. [loHaTHe 00 uUppalMOHAIBLHOM YHCIIE.
Hecsatuunble TpuOIMKEHUST UppalMOHANIbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBaJIPATHBIX KOPHEW U MX NMPUMEHEHUE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUMN
Y BBIYUCIICHUSAM. JI€HCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LeapIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alIMCh YHCIIA.

AnreOpanueckue BhIpaKeHUSIAJredpanyeckue BbIpasKeHUs

KBampaTHpii  TpE€xuieH, pas3ioKeHUE KBAAPATHOTO  TpEXWIEHAa  Ha
MHO>KUTEIIH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod JapoOu.
Cnoxxenue, BbIYMTAaHUE, YMHOXEHHE, JeJeHHe anreOpandyeckux JIpoOei.
PanmonanbpHbie BhIpaKeHUS U UX MPEe0Opa3OBaHHUE.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOIAIIMNXCS K JIMHEWHBIM M KBAJIPATHBIM.
[Ipocreiine qpoOHO-paMOHAIBHBIE YPABHEHUS.

I'padrueckas muHTEpHpeTalMsl YPABHEHUI C ABYMSI MEPEMEHHBIMU U CHUCTEM
JUHEHHBIX YypaBHEHW ¢ JByMs IMepeMeHHbIMU. l[lpumepbl peleHus cucreMm
HEJIMHEWHBIX YPaBHEHUM C IBYMSI IEPEMEHHBIMHU.

Pemennie TekCcTOBBIX 3a/1a4 anreOpandeckuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOM.

OyHKIMNDYHKIUU

[lonstue @ynkmuu. OOnacTh oOMNpeneieHus] W MHOXECTBO 3HAUYCHUU
¢bynkuuu. CiocoObl 3a1anust PyHKIUH.

I'padux pynkiuu. Urenune cBoiictB ¢pyHkuuu mo e€ rpaduky. [Ipumepsr
rpaduKoB GyHKIHA, OTPAKAIOINUX PEATTLHBIE TPOIECCHI.



OYHKIMY, OIHUCHIBAIOIINE TMPSAMYI0 U OOpaTHyH MNPONOPIUOHAIbHBIE
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pellIEeHHE YPABHEHUN U CUCTEM YPABHECHUI.

9 KVIACC

Yuciia ¥ BBIYUCTICHUS

PaunoHanbHbple yucia, UPpAaLMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIE A1poOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUYHbIE JAecATUYHbIE JapoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACENl U KOOPAUHATHOM MTPSMOM.

CpaBHEHHME [I€WCTBUTENIbHBIX 4HCEN, apU(PMETUUYECKUE JIEUCTBHUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpY’KAIOLIETO MHpa, AJIUTEIBHOCTh IHPOIIECCOB B
OKpY’KarolleM MUpE.

[Tpubnux€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxkeHus. OKpyrieHue
yucen. [ [puknaka u orieHka pe3yibTaTOB BEIYUCICHUN.

YpaBHEHUSA U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHMe. Pemienne ypaBHEHHUH, CBOIAIIMXCS K KBaJPaTHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepsl penieHns ypaBHEHUN TPETbEN U YETBEPTOU
CTETIEHEN Pa3I0KEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-palMOHaNBHBIX YpaBHEHHMH. PereHme TEKCTOBBIX 3ajaad
aredpanyeckiuM METO/I0M.

VYpaBHeHUEe ¢ AByMSl NEPEeMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IByMS IIEPEMEHHBIMU. PellieHne cucTeM ByX ypaBHEHHUI,
OTHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpou cremeHu. [paduueckas
UHTEpIIpETALNs] CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 aaredOpanyeckuM crocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHENHBIX HEPABEHCTB C OAHOM NepeMEHHOM. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHble HepaBEHCTBA.
I'padmyeckas uHTEpIpeTalds HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

OyHKIMNDYHKIUU

KBagparuunas ¢ynkuus, e€ rpaguk u cBoiictsa. [lapaGona, koopauHaThI
BEPILUHBI 1apadoIIbl, OCb CAMMETPUU NapadOJIbL.

Ipaduku dyukumit: y = kx, y =kx + b, y=k/x, y =x3, y = Vx, y = |x| , ut ux
CBOMCTBA.



UucnoBele  mociuenoBaTelbHOCTUUHCI0OBBIE  MOCJEI0BATEIBHOCTH U
nporpeccun

[ToHdaTre YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEeI0BATEIbHOCTH
pEKyppeHTHOH hopmyToi u popmyIioi n-ro dieHa.

Apudmernueckass U reoMmerpuueckass mporpeccur. Dopmylibl n-ro 4jieHa
apu(pMETUIECKON U r€OMETPUUECKON MPOrpeccuii, CyMMbl IEPBBIX 71 YJICHOB.

N300paxkeHne wieHOB apu(PMETUYECKOM M T'€OMETPUUYECKOM Mporpeccui
TOYKAMU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN M DKCIIOHEHUUAIBHBINA POCT.
CI1oXHbIE TPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NpPOrpaMMbl y4eOHOro Kypca
«Anrebpa» XapakTepu3yrTCs:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEPECA K NPOLUIOMY M HACTOAIIEMY POCCHMCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHWEM K  JIOCTH)KEHHMSIM  POCCHUHCKHX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTHYECKOW HIKOJbI, K HCIOJIb30BAaHUIO 3THX
JOCTHXKEHUN B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATM3aLUU €TI0
opaB, IMpPEICTaBICHHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUU, MPOLEAYp TPa)kIaHCKOTO OoOIIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHUEM JIOCTWIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B 1€ TEILHOCTH YYEHOTO;

3) Tpya0OBO€ BOCIIUTAHUE:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKOW HAINpPaBIEHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMATHUYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH KU3HU U YCHEUIHOW MpO(ecCHOHAIbHOU
JeSITeIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM MHIUBUIyAIbHON TPACKTOPUHM 00pa30BaHUS M KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM 3CTETHYECKOMY BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyX ACHUW, YMEHHUIO BUJAETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 TO3HAHMS:

OpMEHTalMEl B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOBI U
oOmecTBa, MOHMMAHMEM MAaTeMAaTHYECKOW HayKW Kak cdepbl 4YeloBeYeCKOou
NEATEIIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTH JJISI Pa3BUTHUS LMBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH U MATEMAaTUYECKOW KYJIbTYpOW KaK CpPEICTBOM
IIO3HAHUSA MHpPA, OBJAJCHUEM NPOCTEUINMMH HABBIKAMH MCCIENOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usuueckoe BoOcnUTaHME, (POPMHMPOBAHHE KYJbTYPbI 310POBbSI H
IMOIMOHAIBHOIO 0J1aroNOJTyYHusi:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHWE 3HAHUS B HWHTEpPeEcax CBOETO
30pOBbsl, BEAEHHMS  370pOBOro  oOpa3a JKM3HM  (3J0pOBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUH H  OTAbIXa, peryjspHas (Qundeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHHUEM CBOETO
paBa Ha OLIMOKY M TAKOT'O K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCIMTAHHE:

OpHUEHTalMel Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUM NIl peuleHus 3ajay
B 00JJaCTH COXPaHHOCTH OKpY>KAloIIell cpe/pl, IJIAaHUPOBAHHUS TMOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUN NI OKpYXKAIOUIEH cpelbl, OCO3HAHUEM
IJI00AJIBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEW UX PELIEHUs;

8) ajanranusa K M3MEHAWIIMMCH YCJOBHAM COLMAJBHON U NPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YYHUTHCS Yy APYIUX JIOJEH, NPHOOpEeTaTb B COBMECTHOW JE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA JPYTHUX;

HEOOXOMUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIUpoBaTh UJEH, TIOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHMM H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbBI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIE/ICTBUSL, (POPMUPOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS

ba3oBble Jilornyeckue JeiicTBHUA:

«  BBIBJISITb U XapaKTEPU30BATH CYIIECTBEHHbBIC MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWA MEXIy MOHATHSIMHU, (HOPMYyIUPOBATH
ONpPENICJICHUST  TMOHSATHM, YCTAHABIMWBATh CYIICCTBEHHBIM  MPU3HAK
KiaccuuKaImyi, OCHOBAaHUS i1 OOOOINEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

- BOCHpUHUMATH, (OPMYJHPOBATH U  MNPEOOPA3OBBIBATH  CYXKJCHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W 0OIIue,
YCJIOBHBIC;



BBIABISITD ~ MAaT€MATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTtuBopeursi B (akTax, AaHHBIX, HAOIIOJEHUSAX M YTBEPKICHUSX,
npeajaraTb ~ KpUTEpUM I BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHIA;

JIeNaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUU;
pa30upaTh 10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTHUBHOIO), MPOBOAWTH CAMOCTOSITEIbHO HECIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTHYecKux (HaKToB, BBICTpaMBaTh AapryMEHTALMIO, MPUBOAUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBIOMpATh crnoco0® pemieHus yuyeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peUIeHUs, BbHIOMpaTh Haubonee MNOAXOMAIIMI € Y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejabcKue 1elCTBUSA:

UCIIOJI30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
(GopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, MNpodiIemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, apryMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT,  HEOONbIIOE  HCCIAEJOBAaHUE MO  YCTAaHOBJICHHIO
OCOOCHHOCTEHl MaTEeMaTHYECKOI0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEKy cOOOH;

CaMOCTOSATENbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yjIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTUE IMPOLECCA, a TAKKE BbBIABUIAThH
IPEINONI0KEHUS O €0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMaALUHU, JaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3HPOBAaTh U HHTEPIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM MPE/ICTABICHMUS;

BbIOMpaTh (opMy TNpeACTaBIeHUs HH(POpPMALMM M WUIOCTPUPOBATH
pellaemMble 3ajlayd  CXeMaMM, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSAMU,

OLICHHMBATh HAAEKHOCTh HMH(OPMALMKA TO KPUTEPUSIM, MPEITIOKEHHBIM
YUUTEJIEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKkaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe NelCTBUS:



BOCIIpUHUMATh U (OPMYJIHPOBATh CYXKIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO
XOJy pellleHus 3ajaui, KOMMEHTHPOBATh MOTYUYCHHbIN pe3ysbTar;

B X0/ 00CYKJEHH 3a7jaBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MOM TEMBI,
npoOeMbl, periaeMoi 3ajjaum, BbICKa3bIBaTh UACH, HAIICJICHHbIE HAa TTOUCK
pEelIeHHs, COIMOCTAaBIATh CBOM CYXKJIEHUA C CYXACHHSIMHU JAPYTHX
YYAaCTHHKOB JHanora, OOHapy’>KMBaTh Pa3IMuM€ U CXOJACTBO IO3UIMM, B
KOPPEKTHOI (popme GpopMyIrpoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHHUS;
OPEICTaBISITh  pEe3yNbTaThl  pEUIeHMs  3aJayd,  JKCIEpUMEHTAa,
UCCJIEIOBaHMs,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUY;
NOHMMaTh ¥ HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUIYyAJIbHOM paboThl NpU pEIIeHUH Y4eOHBIX MaTeMaTUYEeCKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOM JI€ATEIbHOCTH, IJIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paboThl, pacnpenensitb BHUIBI pabdOT, JOTOBApUBATHCS,
00CY)KIIaTh TIPOIIECC M Pe3yabTaT paboThl, 0000IIaTh MHCHHS HECKOIbKHX
JIFOEH;

y4acTBOBaTh B TpPyHmnoBbIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI W JApPYTU€), BBIMOJIHATH CBOK YacTb
pabOThl 1 KOOPAMHUPOBATH CBOM JACHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OLICHHMBATh KAa4e€CTBO CBOEro BKJIaJa B OOUIMI HPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMHU B3aUMO/IEHCTBUS.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:

CaMOCTOSITENIbHO COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3aJa4yu (WId €ro
4acTh), BBIOMPATHh CIOCOO pEIICHUS ¢ yYETOM HMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBAaTb M KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIIJ, 3MOIIHOH3JILHLII7[ HHTCJVICKT.

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yibTaTa peleHns MaTeMaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPHU PEIICHUU
3a71a4M, BHOCHUTb KOPPEKTHUBBI B [IESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JICATEIBHOCTH MOCTABICHHOW IIEIU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHKCHUS WIIM HEIOCTHIKECHUS 11EIIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



IHPEAMETHBIE PE3YJIBTATDHI

K xoniy oOydenuss B 7 KJjacce OOy4arOlUUMWCA TMOJIYYUT CICAYIOIINE
pEeIMETHBIE PE3YyJIbTATHI:

Yuciia ¥ BHIYMCICHUSA

BbInonHATh, coyeTass yCTHbIE UM IUCBMEHHBIE NPUEMBI, apHUPMETHUYECKUE
NEUCTBUSA C PallMOHAIbHBIMU YU CIIAMH.

HaxoauTh 3Ha4eHMs] YUCIOBBIX BBIPAKEHUH, MPUMEHITh Pa3HOOOpa3HbIE
CIOCOOBI M MPUEMBI BBIUMCICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COJEpKaIINX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexoauTh OT oAHOW (POPMBI 3amUCU YHCEN K Apyroil (mpeoOpa3oBHIBAThH
AECSITUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOD).

CpaBHHBaTh M YIOPSA0YUBATH PAllMOHAIIbHBIE YHCIIA.

OKpyrisaTe yucnia.

BBINONHATS NPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUM, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXKEHUU. BBIMONHATH JEHCTBUS CO CTENEHSMU C HaTypajJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsATh  NpPU3HAKKM  JACIUMOCTH,  pPA3I0KEHHWE HAa  MHOXHUTEIU
HaATypaJdbHBIX YHCEIL.

PemaTte mpakTHKO-OpHMEHTHPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, TPOMOPLHOHAIBHOCTHIO BEJIMYUH, IPOLEHTAMHU, HHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBONMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonp3oBaTh anreOpanyeckyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuaa.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKEHUN MPHU 3aJaHHBIX 3HAUYECHUSIX
NEPEMEHHBIX.

BeinonHATe  mpeoOpa3oBaHUs  LEJIOr0  BBIPAXKEHHS B MHOTOWIEH
IPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BbIMONHAT, yMHOXKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOTO4WwIeHa Ha
MHOTOWJIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIU C IOMOILBIO
BBIHECEHHS 3a CKOOKM OOIIEro MHOXXWTENS,, TPYHIHPOBKUA  ClIaraeMblX,
npUMeHEeHUs1 (OPMYJI COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensaTh npeodbpa3oBaHUs MHOTOUWICHOB /I PEUICHUSI Pa3UYHBIX 3a/1a4
U3 MaTeMATHKHU, CMEXXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU IIOKA3aTEISAMH JUIS
npeoOpa3oBaHUs BHIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE YpaBHEHMUS C OJHOW NEPEMEHHOM, NPUMEHSS IIpaBuUia
IIEpexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTs, saBisercs
JIA YHCJIO KOPHEM YPABHEHHS.

[IpumensTh rpaduyeckrie METOIbI MPU PEIICHUH JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe npuUMepbl Map YHUCEN, SBISIIOUMXCS PEHIEHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMSI IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MNPHUBOJUTH HPUMEPHI PELICHUS
YPaBHEHUSL.

Pemate cuctemsbl IBYX JIMHEWHBIX YPABHEHUH C JBYMSI IEPEMEHHBIMHU, B TOM
quCIie rpaQUIECKH.

CocraBnsTh W pewiaTh JIMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHI 10 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MMOJYyYECHHBIN pe3yJIbTaT.

DYyHKUNH

N3o06pakaTh Ha KOOPAMHATHOMN IPSAMOK TOYKH, COOTBETCTBYIOITUE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OTMeuaTh B KOOPJIWHATHOW INIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPJWHATAM,
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINH y = [X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM: CKOPOCTb, BPEMS, PACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOUMOCTb,
POU3BOAUTENBLHOCTD, BpEMsl, 00BEM paOOTHI.

Haxoauts 3HaueHue QyHKIMH 1O 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHUS W aHaiM3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(GOPMAIINIO U3 IPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydeHuss B 8 kJiacce oOy4arolIMiiCs TMOJYYHUT CIEAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BIYUCICHUS

Hcnonb30BaTh HaydalbHBIE MPEICTABICHUS O MHOXECTBE JI€MCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BbIUUCIECHUN, N300paXkaTh ACHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPJAWHATHOU MPSAMOM.

[IpumeHaTh TOHATHE apU(METHUECKOTO0 KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, WCIIOJB3YS MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMIOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAApPATHbIE KOPHHU, HCIOIb3YS
CBONCTBA KOPHEMN.



Hcnonb3oBaTh 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOUIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AJiredpanyvecKkue BbIPAKEHUs!

[IpuMeHsATh MOHSATHUE CTENEHW C LEIbIM IOKA3aTeleM, BBINOJHSITh
npeoOpa3oBaHus BEIPAKEHHM, COAEpKAIIUX CTETICHH C LEIbIM IMOKAa3aTeIeM.

BrInmonHATh TOXAECTBEHHBIC MPEeoOpa3OBaHUsl PAIMOHAIBHBIX BBIPAKCHUI
Ha OCHOBE IMPaBWJI JIEUCTBUHN HAJl MHOTOUJIEHAMH U aJIre0pandecKuMu Jpo0sMHu.

PacknanpiBaTh KBaIpaTHBIN TPEXUWIEH HA MHOKUTEIH.

[IpumensaTh npeoOpa3oBaHus BHIPAXKESHUH JJIS PEIICHUs Pa3InYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiats nuHEiHbIE, KBaJpaTHBIE YpaBHEHUSI W PallMOHAJIBHBIC YpPaBHEHMUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IByMS IEPEMEHHBIMM.

[IpoBOAUTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM YpaBHEHUM, B
TOM YHCJIE ¢ TPUMEHEHUEM TpauiecKuX MpeACcCTaBIeHU (yCTaHABJIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
rpoyee).

[lepexoauTs OT crmoBecHOW (HOPMYIHMPOBKHU 3a7aud K €€ anreOpandyeckomn
MOJEJIA C TIOMOIIBKD COCTaBIICHHUS YPAaBHEHHUS WM CHCTEMBI YpPaBHEHMIA,
HWHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJyYEHHBIN pe3yibTart.

[IpuMeHATh CBONCTBA YHCIOBBIX HEPABEHCTB [JIsi CPaBHEHHUS, OIICHKH,
pelIarh JIMHENHBIE HEPABEHCTBA C OJIHOW IEPEMEHHOM M UX CHUCTEMBI, 1aBaTh
rpad@UyecKyl0 HWIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUIHEPABEHCTBA, CHCTEMBbI

HEPABEHCTB.

DyHKIMHA

[TonumaTh ¥ KUCTHOJIB30BATh (YHKIIMOHAIBHBIE MOHSATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYCHHS), OMPECIATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Ctpoutsb rpaduku 31eMeHTapHbIX PYHKIUN BUAA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBATb CBOWCTBA YHCIOBO}

dbyHkuu 1o e€ rpaduky.

K xoniy oOydenus B 9 kJjacce OOy4aromUMiCA TMOJIYYUT CICAYIOIINAE

PEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIIMOHAJIBHBIE U UPPALMOHATILHBIC YUCIIA.

BeimonmuaTe  apudmeTnueckne JEUCTBUS C  pAIlMOHATIBHBIMA — YHCIIAMH,

couerasg YCTHbIE UM TIMCBMEHHBIE TMPUEMBI, BBINOJIHATH BBIYHCICHUS C
UPPALMOHATBHBIMU YUCIAMHU.



HaxoauTe 3HaueHus cTeneHed C LEeNbIMH TOKa3aTelsiMAU U KOPHEH,
BBIYMCIISIT 3HAYEHHS YUCTIOBBIX BBIPAKECHUM.

OKpyrisaTe JEUCTBUTEIBHBIC YHCJIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYMCIICHUM, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHEHUA U HEPABEHCTBA

Pemare yMHENHBIE W KBaJpaTHbIE YpPAaBHEHUS, YPABHEHHMS, CBOASALIMECH K
HUM, IPOCTEHIINE TPOOHO-PALIMOHATIbHBIE YPABHEHHUS.

PemaTe cuctembl OBYX JIMHEWHBIX YPAaBHEHUM C JBYMS NEPEMECHHBIMUA M
CHUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKuM CHOCOOOM €  MOMOIUIBIO
COCTaBJICHUSI YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C IBYMS IEPEMEHHBIMH.

[IpoBOoaUTE MpOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnid (YCTaHaBIUBATh, UMEET
JY YpaBHEHUE WM CUCTEMA YpPAaBHEHUU DPEUICHHMS, €CIIM UMEET, TO CKOJIBKO, U
npouyee).

Pemate nuHelHbIE HEPAaBEHCTBA, KBAaJApPAaTHBIE HEPABEHCTBA, W300pa’kaTh
pelIeHne HEPABEHCTB HA YHUCJIOBOM IPSAMOM, 3alIMCHIBATH PEIICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCBhIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 331a4.

DOyHKIMHA

PacrioznaBath (yHKUIMM UW3y4eHHBIX BUIOB. [loKa3biBaTh CXeMaTUYECKU

pacmojoXeHNe Ha KOOPAWHATHOW TUIOCKOCTH TpadukoB (GYHKIUHN BHAA: Y = kX,
=ke+b y=kx y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBucHMOCTH OT
3HaYECHUN KOA()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts 1 M300pakarb cXxeMaTU4YEeCKH IpadUKH KBaJApaTHUHBIX (PYHKIIHH,
OIUCHIBATh CBOWCTBA KBaIPaTUUHBIX (QYHKIUH 10 UX rpadukam.

Pacnio3HaBaTh KBagpaTUYHYO (PYHKIHIO 110 GOpMYyJie, IPUBOAUTDH IPUMEPHI
KBaIpaTUYHBIX (YHKLUUN U3 peabHOM KU3HU, PU3UKHU, TEOMETPHH.

YucJioBbIC OCTEA0BATEIBHOCTH M IIPOIPECCUH

Pacno3naBate apupMETHYECKYI0 U TEOMETPHUYECKYIO0 TPOrPECCHH MpHU
pa3HbIX COCO0axX 3aaHMUsl.

BbINONMHAT,  BBIYMCIEHUS €  HCIOJNb30BaHWEM (OpMyJl nN-ro  4jeHa
apu(pMETUIECKON U Fr€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkaTe wieHBl MOCIEAOBATEILHOCTH TOYKAMH HAa KOOPIMHATHOU
IUIOCKOCTH.



Pemarp 3amauM, CBSI3aHHBIE C YUCIIOBBIMM IOCJIEIOBATEIBHOCTSAMHU, B TOM
YHCIIE 3a/1a4d U3 PEAIbHOM >KM3HU (C KCIOJIb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos D1eKTPOHHBIE

HanmeHnoBanue

Ne (uudgposbIe)
pa3aesioB M TeM KonTpoabnbie | IIpakTHyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoThI

pecypchbl

Uucna v BBIYUCIICHUS. 75 | bubmmoreka [IOK
PanmonanrsHEIE Uncia https://m.edsoo.ru/7t415b90
Anrebpanueckue 7 | bu6mmoreka LIOK
BBIPpAKECHUSA https://m.edsoo.ru/7f415b90
YpaBHeHUs U 20 | bubnumoreka IIOK
HEpPaBEHCTBA https://m.edsoo.ru/7415b90
Koopaunats! u 4 | bu6mmoreka LIOK
rpaduku. OyHKIIH https://m.edsoo.ru/7f415b690
IToBTOpEeHUE N 6 1 bubnunoreka IIOK
o0o01ieHne https://m.edsoo0.ru/7f415690

OBILEE KOJIMYECTBO

Ul 102 5 0

YACOBIIO ITPOI'PAMME




8 KVIACC

KoaunuecTBo yacoB

JIEKTPOHHBIE
HaumeHnoBanue
Ne (uudposbie)
pa3aesioB M TeM Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMpOrpaMmbI padoThI pa6oThI
pecypcbl
Yucna v BBIYUCITICHUS. 15 but6mmoreka [IOK
KBagparuslie KOpHU https://m.edsoo.ru/7f417af8
Yyuiciia ¥ BEIYUCIIEHUS.
CrteneHsb ¢ 1eNIbIM 7 bubmmorexa [IOK
b https://m.edsoo.ru/7f417af8

MoKa3areyeM
AureOpanueckue
- a)KF;HI/IH 5 1 bubmuoreka [IOK

P Y https://m.edsoo.ru/7f417af8
KBagpartsslii TpéxuineH
Anredpanueckue
- a)erHm 15 1 but6mmoreka [IOK

p ' https://m.edsoo.ru/7f417af8
Anrebpanueckas poOb
YpaBHeHus u
HEPABEHCTBA. 15 | bu6muoteka LIOK
KBanpatHsbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
VYpaBHEHUS N
HeI:) aBeHcTBa. CHUCTEMBI 13 bubmorexa LIOK

P . https://m.edsoo.ru/7f417af8
YpaBHEHHI
VYpaBHEeHUS U
Hep aBEHCTBA 12 1 bubnnorexa [IOK

p ) https://m.edsoo.ru/7f417af8
HepasenctBa
OyuHkiuu. OCHOBHBIE 5 bubnuoreka [JOK




[MOHATHS https://m.edsoo.ru/7f417at8
9 Oynkuuu. Yucnobie 9 bubinmoreka IIOK
byHKIMN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME U 6 bu6mmoreka LIOK
00001eHne https:/m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102

YACOBIIO ITPOI'PAMME




9 KVIACC

KoaunuyecTBo 4yacoB

JIEKTPOHHBIE
Ne HaumenoBaHue pa3ie/ioB u Kontpossbie | TIpaxrmveckue (uudposbie)
/. TeM MPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypcsl
| Yucna 1 BEIYUCICHUS. 9 bu6mmoreka [IOK
JlelicTBUTENbHBIC YK CIIA https://m.edsoo.ru/7f419d08
YpaBHEHUS U HEPABEHCTBA.
2 ypaBHeHI/IH co ioﬁ 14 1 brbamorexa [OK
P . A https://m.edsoo.ru/7f419d08
MIePEeMEHHOMN
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnnorexa [IOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHUs U HEpABEHCTBA. 16 1 bubnuoreka [IOK
Hepasenctsa https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
o 1 1
. YHIHHH 6 https://m.edsoo.ru/7f419d08
6 YucoBble 15 ) bu6mmoreka IIOK
MOCIIETOBATEIIbHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHue, 00001IICHNKE, 18 | bubnnoreka IIOK
cHUCTeMaTU3alus 3HaAaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosanuyectBo yacos D1eKTPOHHbIE
Ne ara ugposbie
Tema ypoka Konrpoabsubie | IlpakTnyeckue A uugp
n/n Bcero H3yueHusi o0pa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
| ITonsATHE palMOHAIBHOTO 1
yucia
) ApudmeTrnueckue 1eHCTBUS C 1
panyoHaIbHBIMU YHCIAMU
3 Apudmernueckne aecTBUS C |
palrOHAIBHBIMU YHCIAMU
4 ApudmeTrnueckue 1eHCTBUS C 1
panoHaIbHBIMU YHCIAMU
5 Apudmernueckne gecTBUS C |
palrOHAIBHBIMU YHCIAMU
6 ApudmeTrnueckue 1eHCTBUS C 1
panyoHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynops/104MBaHNe |
palMOHAIBHBIX YHUCEI
g CpaBHeHMe, yIIOPSA0UMBAHNE 1
palOHaIbHBIX YUCEI
9 CpaBHeHue, ynops,104MBaHue |
palMOHAIBHBIX YHCEII
10 CreneHb ¢ HaTypajIbHbIM 1 bubnuoteka [IOK
IIOKa3aTeyeM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJbHbIM 1 bubnmnoreka [IOK




IIoKasarTecjiaem

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

12

CremneHb ¢ HaTypaJIbHbIM
IoxasarTejiaem

but6mmoreka IIOK
https://m.edsoo.ru/7f42154¢

13

CreneHsb ¢ HaTypaIbHBIM
HOKa3aTeneM

bubnuorexa [JOK
https://m.edsoo.ru/7f4218be

14

CremneHb ¢ HaTypaJIbHbIM
Ioxasarejiaem

15

Pemenne 0OCHOBHBIX 3a71a4 Ha
JpoOu, MPOLEHTHI U3
peanbHON MPAaKTUKH

16

Perrenue oCHOBHEBIX 3a/a4 Ha
JpoOH, IPOLICHTHI U3
peanbHON PAKTUKH

17

Pemenne oCHOBHBIX 3a/1a4 Ha
JIpoOU, MPOLEHTHI U3
peanbHON MPaKTUKU

18

Penrenre OCHOBHBIX 32124 HA
JpOOH, TIPOLIEHTHI U3
peabHOM MPAKTUKU

19

[Ipu3Haku AeIMMOCTH,
Pa3JIOKEHHS HA MHOXKUTEIU
HaTypaJlbHbIX YHCEI

20

[Ipr3Haku nenIMMOCTH,
Pa3JIOKEHUS HA MHOKUTETU
HaTypaJbHbIX YHCEI

21

PeasibHbIe 3aBHCHMOCTH.
[Ipsimast u oOpaTHas
IIPONOPLIMOHAIILHOCTH




22

PeasipbHBIE 3aBUCUMOCTH.
[Tpsimast 1 oOpaTHas
MPONOPUHUOHATBHOCTH

23

PeasipbHBIE 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPUMUOHATBHOCTH

24

PeanbHble 3aBUCUMOCTH.
[Ipsimast u oOpaTHast
IIPOIOPLIMOHAIILHOCTH

25

KoHntponbnas pabota mmo teme
"PanronanbsHelie yncna

26

bykBeHHbIE BHIPAKEHHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f41feec

27

DopMyJibl

28

DopMyJibl

29

IlepemenHsle. JlomycTuMble
3HAYEHUs IEPEMEHHBIX

30

[IpeoOpazoBanre OYKBEHHBIX
BBIPAKECHUI, PACKPBITHE
CKOOOK U MIpHUBEICHUE
IMOJOOHBIX ClIara€MBbIX

but6mmoreka IIOK
https://m.edsoo.ru/7f41fafa

31

[IpeoOpazoBanme OyKBEHHBIX
BBIPQXXEHUH, PACKPBITHE
CKOOOK M IpUBEACHUE
MMOIOOHBIX ClIaraeMBbIX

bubmmoreka [JOK
https://m.edsoo.ru/7f41£fd70

32

[TpeoOpazoBanme OyKBEHHBIX
BBIPAKCHUH, PACKPBITHE
CKOOOK U IIpHUBE/ICHNE




IMOJOOHBIX ClIara€MBbIX

[Tpeobpa3oBanue OyKBEHHBIX

BBIPAKEHMI, pACKPBITHE

33 CKOOOK M MpUBEJCHHE
IMOJOOHBIX ClIaraeMBbIX
34 CBolicTBa CTEIEHHU C bubmmoreka [JOK
HaTypaJIbHBIM ITIOKa3aTEIEM https://m.edsoo.ru/7f421382
35 CBolicTBa CTEIICHH C bubnuoreka [IOK
HATypaJIbHBIM ITOKa3aTEIEM https://m.edsoo.ru/7f42154¢
16 CBolicTBa CTEIEHHU C bubmmoreka [JOK
HaTypaJIbHBIM ITIOKa3aTEIEM https://m.edsoo.ru/7f4218be
bubnmoreka [IOK
37| Muorowrers httos://m.edsoi_.[ru/7f42276e
bubnmoreka [JOK
38 | Muorowrers httDs://m.edsoi_.[ru/7f422930
39 CrnoxeHue, BBIYUTAHUE, bubnuoreka [JOK
YMHO>XE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f422af?
40 CrnoxeHue, BEIYUTAHUE, but6mmoreka [IOK
YMHO>XE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnokeHue, BLIYUTaHHUE, bubnuoreka [JOK
YMHO>XE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
4 CrnoxeHue, BEIYUTAHUE, but6mmoreka [IOK
YMHO>XE€HUE MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 ®opMyJibl COKpaAIIEHHOTO bu6mmoreka LIOK
YMHOKEHUSA https://m.edsoo.ru/7f42432a
44 DopMyJIbI COKPAILIEHHOTO bubnuotexa [JOK
YMHOXKEHUSA https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPALIEHHOTO bubnuoreka [IOK




YMHOXCHUA

https://m.edsoo.ru/7f424¢c12

DopmyJIbl COKPAILIEHHOTO

but6mmoreka IIOK

46
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 ®opMyJibl COKpaAIIEHHOTO bub6mmoreka LIOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
43 Pasnoxenre MHOro4eHOB Ha bubnuoteka [IOK
MHOKUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOTO4YJICHOB Ha bubnuorexa [JOK
MHOXHUTEIHN https://m.edsoo.ru/7f4237fe
50 Pasnoxenre MHOro4j€HOB Ha bubnuoteka [IOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOUYJIEHOB Ha
MHOXKHUTEIN
KonTponbhas pabora mmo teme
52 "AnreOpanyeckue
BbIpaKeHUs"
YpaBHeHue, npaBuia
53 peoOpa3oBaHus ypaBHEHMSI,
PaBHOCWJIBHOCTh YPaBHEHU
JInneliHoe ypaBHEHME C
54 OJIHOM IIEPEMEHHOMH, PEILICHHE
JIMHENHBIX YPABHEHUHN
JIuHeiiHOE ypaBHEHHUE C
. . bubnuoreka IIOK
55 OZHOM IIEPEMEHHOM, PELIECHUE
N . https://m.edsoo.ru/7f420482
JUHENHBIX YpaBHEHUHN
JIuHeitHOE ypaBHEHHUE C
56 OJTHOY TEPEMEHHOM, PEIICHHE

JIMHEWHBIX YPaBHEHUH




Pemenue 3amad ¢ ToOMOIIBIO

bubmuoreka IIOK

57
YpaBHEHUU https://m.edsoo.ru/7f42064¢
58 Pemenue 3ama4 ¢ momMomiso bubmuoteka [IOK
ypaBHEHUI https://m.edsoo.ru/7t420806
59 Pemenue 3a1a4 ¢ TOMOIIBIO bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3ama4 ¢ momMomniso bubmuoteka [IOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
JIuHeitHOe ypaBHEHHUE C
61 JBYMS II€ gl\f@HHBIMI/I H €T0 bubmorexa LIOK
4 P https://m.edsoo.ru/7f427¢32
rpadux
JIuneliHOE ypaBHEHHUE C
62 JIBYMsSI T1€ eyl\f[)eHHBIMI/I U €T0 bubmotera LIOK
y p https://m.edsoo.ru/7f427¢8a
rpadux
CucreMa ABYX JIMHEHHBIX
63 aBHCHI/III[\/'I (})]JIB M Bubmuoreia [JOK
P Y https://m.edsoo.ru/7f42836¢
NePEMEHHBIMU
CucreMa ABYX JIMHEHHBIX
64 YpPaBHEHUH C JIBYMsI
MepEMEHHBIMU
Cucrema qByX JTUHEHHBIX
65 YPaBHEHUU C JBYMsI
MEPEMEHHBIMU
Cucrema qByX TUHENHBIX
66 YpaBHEHUH C ABYMsI
MIEPEMEHHBIMU
bub OK
67 Pemienne cucreM ypaBHEeHU nommotea [

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




bubmmorexka [JOK

68 Pemternite cictem ypasieriit https://m.edsoo.ru/7f42865a
69 Pewenue cucrem ypaBHeHHUI bubamorexa LOK
https://m.edsoo.ru/7f4287d6
70 Peuienue cucrem ypaBHEHUI
71 Pemenue cucrem ypaBHeHU
7 KonTponbnas pabora o teme bu6mmoreka LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
7 Koopaunara Touku Ha bubnunoreka LIOK
psIMOI https://m.edsoo.ru/7f41de76
bu6nuoreka LIOK
74 | Hncrosbie mpomesky i https://m.edsofru/7f41dff2
75 YucnoBbie NPOMEKYTKH
Paccrosaue mexy nByms
76 TOYKAMU KOOPAMHATHOU
psAMOit
PaccrosiHre Mexy AByMs
77 TOYKaMH KOOPAMHATHOU
pAMOM
78 [TpsimoyronbHas cucteMa bu6mmoreka LIOK
KOOpAHWHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyrosibHas cucreMa bubnuoreka IIOK
KOOPAMHAT Ha IIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduxos, bu6mmoreka LIOK
3aJaHHbIX (hopMyTamMH https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukos, bubnuoreka LIOK
3aJJaHHBIX (hOpMyJIaMu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB,




3aJJlaHHBIX (POPMYJIAMH

UreHue rpadukoB peaabHBIX

but6mmoreka IIOK

83 3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB peasbHbIX
3aBUCUMOCTEN
bubmuoreka [IOK
85 IT
OHATHE pyHKIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIN
. . bubmuoteka [IOK
87 Crofictea dynicunuii https://m.edsoo.ru/7f411f078
. . bubnuoteka [JOK
88 CroficTsa dyricuuii https://m.edsoo.ru/7f41f1fe
. but6mmoreka IIOK
89 Jineiinas Gymxis https://m.edsoo.ru/7f427282
. but6mmoreka [IOK
20 Juneiinas Gymxis https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka bubmuoteka [IOK
JTMHEHHOU (YHKINUN https://m.edsoo.ru/7f426d1e
0 [Toctpoenue rpaduka
JUHEHHON (QyHKIIHH
93 I'padux pynkmm y =[X|
94 I'padux pynxmm y =[x|
KoHnTtponbnas pabota mmo teme
95 "Koopaunats! u rpaduxy. bu6muoteka [{OK
Oynkuun" / Beepoccuiickast https://m.edsoo.ru/7f41£50a
nmpoBepouHasi paboTa
%6 HToroBast KOHTpOJIbHAS bu6mmoreka LIOK

pabora / Beepoccuiickas

https://m.edsoo.ru/7f429c6¢




poBepoyHas padboTa

HOBTOpCHI/Ie OCHOBHBIX

97 MOHATHI U METOJOB Kypca 7 1
Kjacca, 0000IIeHrEe 3HAHUH
[ToBTOpEHKE OCHOBHBIX
. bubmmoteka [IOK
98 MOHATHI U METOJOB Kypca 7 1
. https://m.edsoo.r/7f429£32
KJ1acca, 00001IeHe 3HAHUT
[ToBTOpEHKHE OCHOBHBIX
. bubnuoreka IIOK
99 MOHATUM U METOLOB Kypca 7 1
. https://m.edsoo.ru/7f42a0e0
Kiacca, 00001IeHre 3HaHui
IToBTOpEHKHE OCHOBHBIX
100 MOHATUI U METOJI0B Kypca 7 1
KJ1acca, 0000IIeHrEe 3HaHUH
IToBTOpPEHME OCHOBHBIX
. bubnmoreka [JOK
101 MOHSITUN U METOJI0B Kypca 7 1
. https://m.edsoo.ru/7f42a27a
Kjacca, 0000IIeHrEe 3HAHUH
[ToBTOpEHKE OCHOBHBIX
. bubmuoteka [IOK
102 MIOHATUHI U METOJI0B Kypca 7 1
. https://m.edsoo.ru/7f42a900
KJ1acca, 00001IeHe 3HAHUT
OBIIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME




8 KVIACC

KoaunuyecTBo 4yacoB

DJIeKTPOHHbIE
Ne ara u(ppoBbIe
Tema ypoka Kontpouabubie | IlpakTuuyeckue A uupp
n/n Bcero u3yuyeHusi oOpasoBaTe/bHbIE
padoThI padoThI
pecypchl
| KBanpartublii KOpeHb U3 1 bubnuoreka [{OK
qucia https://m.edsoo.ru/7f42d452
) IlonstHe 00 | bubnuoreka [JOK
HppaLMOHAIILHOM YHUCIIE https://m.edsoo.ru/7f42eaaa
JlecaTu4HbIS
3 MPUOITHKEHUS 1
HPPALMOHATIBHBIX YHCEIT
Hecstuunblie
4 NPUOTKEHUS 1
HPPALMOHATIBHBIX YHCET
5 JlelicTBUTENbHBIC YHCTIA 1
6 CpaBHeHue 1
JEHCTBUTEILHBIX YUCEIT
. CpaBHeHue |
JEHUCTBUTEIBHBIX YNCET
g ApubdmeTndecKkuit |
KBaJPAaTHBINA KOPEHb
9 VYpaBHeHue Buia x> = a 1
CaoiicTBa EuG OK
noIMoTeKa
10 apru(hMETHIECKUX 1 1
. https://m.edsoo.ru/7f42d862
KBaJpAaTHBIX KOPHEHN
11 CaoiicTBa 1 but6mmoreka [JOK




apuPMETHIECKUX
KBaJpPaTHBIX KOPHEH

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

[TpeoGpazoBanue
YHCIIOBBIX BBIPAKCHUH,

bubmuoteka [IOK

12
COJepIKaIuX KBaJApaTHEIE https://m.edsoo.ru/7f42dd26
KOPHHU
IIpeoGpazoBanme
13 YHUCJIOBBIX BBIPAKEHUH, bu6nuoreka [IOK
COJIEpKAIIUX KBAIPATHBIE https://m.edsoo.ru/7f42ded4
KOpPHH
[TpeoOpazoBanue
14 YUCJIOBBIX BBIPAKEHUH, bubnuoreka LIOK
COJZIEp KAIIUX KBaIpaTHbIE https://m.edsoo.ru/7f42e0be
KOpHH
[IpeobpazoBanue
15 YHUCJIOBBIX BBIPAYKEHUH, bu6nmoreka [JOK
COJIEpKAIINX KBAAPATHBIC https://m.edsoo.ru/7f42e262
KOpPHHU
16 CTterneHsp ¢ 1eJbIM bubnuoteka [IOK
[oKa3areyieM https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch
grcina. PazmMepsl 00beKTOB
OKpY’Karomero mupa (ot
by pa ( but6mmoreka [IOK
17 JJIECMCHTAPHBIX YaCTHUIL 10
https://m.edsoo.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUIUTEIBHOCThH IIPOLIECCOB
B OKPY>KaIOIIEM MUPE
18 CBOIICTBA CTEIEHHU C bubnuoteka [IOK

OCJIBIM ITIOKA3aTCJICM

https://m.edsoo.ru/7f435648




CBoiicTBa CTEIEHH C

bubmuoreka IIOK

19
LIEIBIM [OKa3aTeaeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHU C bubmuoteka [IOK
LIEABIM [OKa3aTeaeM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIICHU C bubmuoreka IIOK
LIEIBIM [OKa3aTeaeM https://m.edsoo.ru/7f43599a
” CBolicTBa CTENEHU C bubnuoteka [IOK
IIeJIBIM IIOKa3aTejIeM https://m.edsoo.ru/7f435ed6
23 KBagpatHblil TpéxurneH
24 KBanpaThbiii TpéxuieH
’5 Pasnoxxenue kBagpaTHOTO bubmumoreka LIOK
TPEXWIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42£d38
2% Paznoxxenue kBaapaTHoro bubnuoteka [IOK
TPEXWICHA HA MHOYKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabora o
7 temaM "KBanpaTHbie bubmmoreka [IOK
KopHH. CTENeHHU. https://m.edsoo.ru/7f42ec80
KBanpaTHbiii Tpexusien"
bu6mmoreka IIOK
28 AnrebGpanueckas 1pod
AT COPATCCiail Apode https://m.edsoo.ru/7430382
JonycTumMble 3HaYEHUS
29 MEPEMEHHBIX, BXOISAIINX B
anredpanyeckue
BBIPAYKEHUS
Jonyctumble 3HaUCHUS
30 IIEPEMEHHBIX, BXOJSAIIUX B

anreOpanyeckue
BBIPKEHHS




31 OCHOBHOE CBOWCTBO bubmuoreka IIOK
anredpandeckoit 1poou https://m.edsoo.ru/7f4308¢6
bub6mmoreka IIOK
32 C Oetd
OKpatliehte Apobent https://m.edsoo.ru/7f430a8a
bu6mmoreka IIOK
33 C Oet
OKpatlierHe Apobent https://m.edsoo.ru/7f430f44
bu6mmoreka IIOK
4 .
3 Coxpamenne apodeit https://m.edsoo.ru/7f430f44
CrnoxeHue, BEIYNTAHUE,
bu6mmoreka IIOK
35 YMHOXCHHUE U JICTICHUE
N https://m.edsoo.ru/7f43128c
anreOpanyeckux apooei
CroxeHue, BBIYUTAHUE,
bu6mmoreka IIOK
36 YMHOXCHHE U JIeTICHNE
N https://m.edsoo.ru/7f4315¢0
anreOpanyeckux apooei
CrnoxeHnune, BEIYUTAHUE,
bu6mmoreka [IOK
37 YMHOKEHHE U JCJIECHUE
. https://m.edsoo.r/7f4318c2
anreOpanvecKkux Apooei
CnosxeHue, BEIYUTAHUE,
bubmuoreka IIOK
38 YMHOKEHHE U JCICHUE
. https://m.edsoo.ru/7f431a20
anreOpanvecKux Apooeit
ITpeoOpazoBanme
peobp . bubmuoreka [IOK
39 BBIPAYKECHUI, COICPIKAIIINX
https://m.edsoo.ru/7f43259¢
anredpandeckue 1podu
[TpeoGpazoBanue
. bu6mmoreka IIOK
40 BBIPAXKEHMI, COJIEPKAIINX
https://m.edsoo.ru/7f432736
anreOpanyeckue qpoodu
Al [TpeoGpazoBanme bubnuoteka [IOK

BBIPAYKEHHI, COAEPKALINX

https://m.edsoo.ru/7f432736




anreOpanyecKue Apoou

KonTponbhas pabora o

bu6mmoreka IIOK

HA 6
42 Teme " firebpairiecikad https://m.edsoo.ru/7f431d36
IpoOb
but6mmoreka [IOK
43 Kpanparsoe ypasuenue https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE bubnuoteka [IOK
YpaBHEHUE https://m.edsoo.ru/7f42eela
45 Hemnonnoe xBapaTHoe bu6mmoreka [IOK
YpaBHEHUE https://m.edsoo.ru/7f42eela
46 dopmyia KOpHEH bubnuoteka [IOK
KBaJIpaTHOI'O0 ypaBHEHUS https://m.edsoo.ru/7f42£158
47 ®opmyia KopHeEH bub6nuoreka IIOK
KB/IpAaTHOTO YPABHEHHUS https://m.edsoo.ru/7f42{316
43 dopmya KOpHEH bubnuoteka [IOK
KBaJIpaTHOI'0 ypaBHEHU https://m.edsoo.ru/7f42{5a4
bubmuoreka IIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubmuoreka IIOK
>0 Teopema Buera https://m.edsoo.ru/7f430076
Pemenne ypaBaeHwi,
51 CBOS H;CF; « bubnmoreka [JOK
S https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
Pemenue ypaBHeHui,
5 RO Hzci « bu6nmoreka [IOK
S https://m.edsoo.ru/7f43¢3d0
KBaJIpaTHBIM
53 [Ipocreiimme apoOHO- bu6nuoreka LIOK

palroOHaIbHbIE YPABHEHHUS

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




54

[Ipocreitmue npoOHO-
palMoHaIbHBIC YPaBHECHUS

bu6mmoreka IIOK
https://m.edsoo.ru/7f432bb6e

55

Pemenue TeKCTOBBIX 3a1a4
C IOMOIIBIO KBAJIPaTHBIX
YPaBHEHUU

bu6mmoreka IIOK
https://m.edsoo.ru/7f42£75¢

56

Penrenne TEKCTOBBIX 33124
C TIOMOIIBIO KBAJIPaTHBIX
ypaBHEHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f816

57

KonTponbnas pabora o
teme "KBaapaTHble
ypaBHEHHUS"

bubmuoreka IIOK
https://m.edsoo.ru/7f43012

58

JInneliHoe ypaBHEHME C
JBYyMsI IEPEMEHHBIMHU, €T0
rpaduK, IpUMepsI
pellIeHus] ypaBHEHUN B
LEJIBbIX YUCIIaxX

59

JIuneliHoe ypaBHEHUE C
JBYyMsI IEPEMEHHBIMHU, €TO
rpaduk, IpUMepsbl
pEILIeHUs] ypaBHEHUH B
LEJIbIX YUCIIAX

60

JIuHelHOe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU, €T0
rpaduk, mpuMepbl
pelIeHUs] YpaBHEHU B
LEJIBIX YHCIIax

61

Pemenue cucrem aByx
JIMHEHHBIX YPAaBHEHUH C
JBYMs IEPEMEHHBIMU




62

Pemenue cucrem aByx
JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

63

Pemenue cucrem aByx
JIMHEWUHBIX YPaBHEHUM C
JIBYMsI IIEPEMEHHBIMU

64

IIpumepsl pemieHus
CHCTEM HEJIMHEWHBIX
YPaBHEHUU C ABYMs
NIEPEMEHHBIMU

65

[Tpumepsl pereHust
CHUCTEM HEJIMHEMHBIX
YpaBHEHUH C ABYMsI
MEPEMEHHBIMU

66

['padpuueckas
WHTEpIpeTalus ypaBHEHUS
C IByMsI IEPEMEHHBIMU 1
CHCTEM JIMHCHHBIX
YpaBHEHUH C ABYMsI
MEPEMEHHBIMU

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

67

['padmueckas
WHTEpIpEeTalus ypaBHEHUS
C IByMsI IEPEMEHHBIMU 1
CHUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMsI
MIEPEMEHHBIMHU

but6mmoreka [IOK
https://m.edsoo.r/7f43d6d6

68

Penrenne TEKCTOBBIX 33124
C IOMOIIILIO CUCTEM
ypaBHEHUI




69

Pemenne TeKCTOBBIX 3a1a4
C IIOMOIIBIO CUCTEM
ypaBHEHUI

70

Pemenne TeKCTOBBIX 3a1a4
C IIOMOIILIO CUCTEM
YpaBHEHUI

71

YucnoBble HEpaBEHCTBA U
UX CBOMCTBa

72

YucnoBsle HEPABEHCTBA U
UX CBOMCTBA

73

HepaseHnctBo ¢ ogHOM
MEPEMEHHOMN

74

JInneliHbIe HEpaBEHCTBA C
OJHOM NEPEMEHHOU U UX
pelieHue

bubmuoreka IIOK
https://m.edsoo.ru/7f42¢692

75

JInneliHbIC HEpaBEHCTBA C
OJHOM EPEMEHHON U UX
perieHue

bubmuoreka [IOK
https://m.edsoo.ru/7f42¢840

76

JIvHelHbIe HepaBeHCTBA C
OJHOU MEPEMEHHON U UX
peuieHue

77

CucreMbl IMHEMHBIX
HEPABEHCTB C OJIHOU
MIEPEMEHHON U X
peleHue

but6mmoreka [IOK
https://m.edsoo.r/7f42cb88

78

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJIHOM
MEPEMEHHOMN U UX

bubmuoreka IIOK
https://m.edsoo.ru/7f42¢cd2c¢c




pereHune

79

Cuctembl IMHEWHBIX
HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX
pelieHue

80

N3o0pakenue perneHus
JIMHEHHOT O HEPaBEHCTBA U
UX CHCTEM Ha YUCIIOBON
IPSIMOU

but6mmoreka [IOK
https://m.edsoo.ru/7f42c9¢e4

81

N306paxeHue perieHus
JMHENHOTO HEpaBEHCTBA U
HX CHCTEM Ha YHCJIOBOH
IIPSIMOU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42¢9e4

82

Kontpomnbnas padora o
temaMm "HepaBeHcTBa.
Cucremsbl ypaBHEeHHH"

83

[TonsTue pyHKIMM

bu6mmoreka IIOK
https://m.edsoo.ru/7f433¢12

84

Ob6nacTp onpeeneHus u
MHOYKECTBO 3HaUYCHUHU

byHKIUN

bubmuoreka [IOK
https://m.edsoo.ru/7f433d84

85

CriocoObl 3a1aHus
byHKIUH

86

I'padux GyHKIMN

87

CBoiicTBa QyHKIIUH, UX
oroOpakeHue Ha rpaduKe

88

YreHue U MoCTpOEHUE
rpadukoB QpyHKIUI




[Tpumeps! rpaduxos

89 GYHKIUH, OTpasKaIOLIIX
pealibHbIE MPOLIECCHI
DyHKINH, OITUCHIBAIOLINE
9% pSMYIO U 00paTHYIO bu6nmoreka [IOK
[IPONOPLIUOHAIBHBIC https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, X rpapuku
91 ['unep6omna
bu6mmoreka [IOK
92 r 0
Hrepooa https://m.edsoo.ru/7f4343e2
but6mmoreka [IOK
3 r =x?
0 pagu ymxm y =X https://m.edsoo.ru/7f434572
OYHKIMU y =X*, y =X,y =
94 VX, y = [x|; rpaduyeckoe bubnuoreka [IOK
peleHue ypaBHEHUN U https://m.edsoo.ru/7f434d38
CHCTEM ypaBHEHHI
[ToBTOpEHME OCHOBHBIX
MOHSATUN U METOJI0B
95 KypcoB 7 U 8 KJIaccoB, bubnuoreka LIOK
000011eHIE 3HAHMI / https://m.edsoo.ru/7f4371aa
Bcepoccuiickas
poBepoyHasi pabora
NtoroBas KOHTpoOJIbHAS
96 abota/ Bce ;fcnﬁcxaﬁ brbmmorexa IIOK
P P https://m.edsoo.ru/7f434eb4
poBepoyHas pabora
IToBTOpEHKE OCHOBHBIX
MOHSITUI U METOJIOB
97 !

KypcoB 7 U 8 KJIacCoOB,
000011IeHNEe 3HAHUI




[ToBTOpEHKE OCHOBHBIX

08 MOHSTHUN U METOJIOB | bu6mmoreka [IOK
KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f43736¢
000011IeHIEe 3HAHMIA
IToBTOpEHKME OCHOBHBIX

99 MOHATHH U METOJIOB i bub6mmoreka IIOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f437510
0000111eHIe 3HAHUIA
[ToBTOpEHNE OCHOBHBIX

100 MOHATHH U METOJIOB ! bu6mmoreka IIOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHUNA
[ToBTOpEHKE OCHOBHBIX

101 TTOHSATHI U METOJ0B 1 bubmuoteka [IOK
KypcoB 7 U 8 KJIacCoB, https://m.edsoo.ru/7f436b88
000011IeHE 3HAHUH
[ToBTOpEHKE OCHOBHBIX

102 MOHSTUN U METOJIOB 1 but6mmoreka [IOK
KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f437858
00001IeHIE 3HAHMIA

OBIEE KOJIMYECTBO 102

YACOBIIO ITPOI'PAMME




9 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4yacoB

KonTponbHsbie

Bcero
padoThI

IIpakTH4yeckue
padoThI

Jlara
U3yYeHHUs

DJIEKTPOHHBIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypchl

ParnmonansHbIe Yncia,
HppalMOHAIILHBIC YUCIIA,
KOHEYHBIE U OECKOHEUHEIE
JECATUYHBIC TPOOH

MHO0XeCTBO IeHCTBUTEILHEIX
YHUCCII, IIGIZCTBHTGJIBHLIG quciia
KaK OeCKOHEYHEBIE TECATUYHEIE
npobu

B3anmHO o1HO3HAaYHOE
COOTBETCTBUE MEXIY
MHOKECTBOM JCHCTBUTEIBHBIX
YHUCEI U MHOXKECTBOM TOUEK
KOOPJMHATHOU MPSIMOi

CpaBHeHHE IEUCTBUTENBHBIX
qyucen, apuMeTHIeCKue
JIIEHCTBHS C ICUCTBUTSIbHBIMHI
YHCIIaMU

[Tpubnmxénnoe 3HaUCHHUE
BEJIMYUHBI, TOUHOCTh
MPUOITHKEHUS

OxpyrieHue uncen

OxpyrieHnue uucen




IIpuknaka u oLeHKa

paloHaIbHBIX YPaBHEHUI

8
pE3yIAbTAaTOB BEIYMCIICHUN
9 [Ipuknaka u oLleHKa
pEe3yJIbTATOB BHIYUCICHU I
JInneliHoe ypaBHEHHE.
N bubnmorex [IOK
10 Pewienne ypaBHeHuUH,
N https://m.edsoo.ru/7f43bf66
CBOSIMXCS K IMHEWHBIM
JIuneiiHoe ypaBHEHHUE.
11 Pemenne ypaBHeHuH,
CBOJISIIIIUXCSI K IMHEUHBIM
KBagpatHoe ypaBHeHHeE.
P P . bu6mmoreka IIOK
12 Pemenne ypaBHeHuH,
https://m.edsoo.ru/7f43c542
CBOJISIIMXCSI K KBaJIPaTHBIM
KBanpaTtHoe ypaBHEHHE.
P P . bu6mmoreka [IOK
13 Pewenne ypaBHeHuUH,
https://m.edsoo.ru/7f43c542
CBOJSLIMXCS K KBaIpaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubmmorexa TOK
P P https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHUs bubmmorexa TOK
ol P https://m.edsoo.ru/7f43¢3d0
[Tpumepsl perieHust ypaBHEHUM
16 TPEThEN U YETBEPTOU CTEIICHEN
Pa30KEHUEM Ha MHOKUTEIN
IIpumepsl penieHus ypaBHEHUN
17 TPETbEN U YETBEPTOU CTEIICHEN
pa3lioKEHUEM Ha MHOKHUTEIIH
18 Pemenue npobHO- bubnunorexa [IOK

https://m.edsoo.ru/7f43c9b6




19

Pemenne npoOHo-
parroHaIbHBIX YPaBHEHUI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43c9b6

20

Penrenne TeKCTOBBIX 3aa4
anreOpanvdecKuM METOI0M

21

Pemenne TeKCTOBBIX 3a1a4
anreOpanvyecKuM METOI0M

22

Penrenne TeKCTOBBIX 3a1a4
anreOpanvdecKuM METOI0M

23

KonTponbhas pabora o teme
"VYpaBHEHUsI ¢ OIHOM
nepeMeHHon"

24

YpaBHEHUE C 1ByMs
HEPEMEHHBIMU U €r0 rpaduk

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

25

VYpaBHeHuUE ¢ IByMs
NepEeMEHHBIMH H €T0 rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

CucremMa AByX JINHEHHBIX
YPaBHEHHUH C IByMs
[IEPEMEHHBIMU U €€ PELIECHUE

27

Cucrema AByX JINHEHHBIX
YpPaBHEHUH C JIBYMsI
[IEPEMEHHBIMU U €€ pelleHue

28

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C JIBYMsI
MIEPEMEHHBIMU U €€ pelIeHUE

29

Cucrema ByX JINHEHHBIX
YPaBHEHUU C ABYMsI
MIEPEMEHHBIMH U €€ PEIICHUE

30

Pewenue cucreM aByx

Bu6mmoreka IIOK




YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOM
CTENEHU

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

31

Pewenne cucrem nByx
YPaBHEHHMH, OJJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOU
CTETIEHU

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

32

Pewenne cucrem nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOU
CTENEHU

33

Pemenue cucrem nByx
YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOU
CTENEHU

34

['padmueckas uHTEpHIpEeTALIUs
CUCTEMBI YPaBHEHHH C ByMs
HepEeMEHHBIMU

35

Pemenne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM CrocoooM

36

Pemenne TekCcTOBBIX 33124
anredpanyeckuM crocoooM

37

KonTtponpsHas paboTa o teme
"Cucrtemsbl ypaBHeHUN"

38

YucioBble HEpAaBEHCTBA U X
CBOMCTBA

39

YHucnoBble HEPABEHCTBA U UX
CBOWCTBA

bu6nmnoreka IIOK
https://m.edsoo.ru/7f43ad5a




JInneliHbIe HEpaBEHCTBA C

. . bubmuoreka ITOK
40 OJHOM MEPEMEHHOU U UX
https://m.edsoo.ru/7f43af08
penieHue
JIvHeHbIe HEpaBEHCTBA C
. . bubmuoreka [IOK
41 OJTHOW MEPEMEHHON U UX
https://m.edsoo.ru/7f43af08
perieHue
JInHeHbIe HepaBeHCTBA C
. . bu6mmoreka IIOK
42 OJHOU MEPEMEHHON U UX
https://m.edsoo.ru/7f43af08
pelieHue
CucreMbl TUHEUHBIX
43 HEPABEHCTB C OJJHOM
MIEPEMEHHOM U UX pelIeHue
CucreMbl THHEHHBIX
44 HEPABEHCTB C OJJHOM
MIEPEMEHHOM U X pelIeHUE
CucreMbl TUHEHHBIX
45 HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pELICHUE
46 KBazpaTHble HEpaBEeHCTBA U UX bubmmoreka LIOK
pelenue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBa U UX bu6mmoreka LIOK
pelenne https://m.edsoo.ru/7f43b21e
43 KBazpaTHble HEpaBEeHCTBA U UX bubmmoreka LIOK
pelenue https://m.edsoo.ru/7f43b5a2
49 KBaaparHbie HepaBeHCTBA U X
perieHue
50 KBagparHble HepaBeHCTBA U UX

pereHune




['padmueckas uHTEpIIpETALIUS
HEPABEHCTB U CUCTEM

bu6mmoreka [IOK

51
HEPABEHCTB C IBYMs https://m.edsoo.ru/7f43b098
nepeMEeHHBIMH
['paduueckas uHTEpIIpETALINS
5 HEpPaBEHCTB U CHCTEM
HEPaBEHCTB C ABYMS
HepeMEeHHBIMU
53 Konrponsnas pabota 1o reme
"Hepasencrna"
54 KBanparuunas pynkuus, eé bu6mmoreka LIOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pyHkius, eé bubmmoreka LIOK
rpaduk U CBOHMCTBA https://m.eds00.ru/7f439842
56 KBanparuunas pynkuus, eé bu6mmoreka LIOK
rpauK U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabona, KOOpIUHATEI
P bA bu6mmoreka IIOK
57 BEPILHHBI TapaboJIbl, OCh
https://m.edsoo.ru/7f439eb4
CUMMETpPHHU NTapadoIIbI
[Tapa6ona, KOOpIUHATEI
bu6mmoreka IIOK
58 BEpPILHHBI TapaboJIbl, OCh
https://m.edsoo.ru/7f43a03a
CUMMETPHUHU NapadoIIbl
[Tapabomna, KOOpIUHATHI
bub6mmoreka [IOK
59 BEPILIMHBI TapaboIIbl, OCh
https://m.edsoo.ru/7f43alac
CUMMETPHUH TTapaboJIbI
ITapaboia, KOOpIUHATEL
P bA bubmuoreka IIOK
60 BEPIIUHBI TapaboIbl, OCh

CUMMETPUHU NTapaboJIbl

https://m.edsoo.ru/7f43a31e




[Tapabomna, KOOpIUHATHI

61 BEPILIMHBI TapaboIIbl, OCh bubmmorexa [OK
https://m.edsoo.ru/7f43a526
CUMMETPHUH TTapaboJIbI
[Tapabo:a, KOOpIUHATEI
62 BEPIIUHBI TapaboJIbl, OCh
CUMMETpPHH NapadOoIIbI
I'paduku dyskmit: y =kx, y =
63 kx + b, y=k/x, y=x3, y=vX,
y=Ix]
I'paduku dynknmii: y =kx, y =
64 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'paduku pynxumit: y =kx, y =
65 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'paduxu pynkumii: y =kx, y =
66 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'paduku pyskmit: y =kx, y =
67 kx + b, y=k/x, y=x3, y=vX,
y=Ix]
I'paduku bynkumii: y =kx, y =
68 kx + b, y=k/x, y=x3, y=VvX,
y=Ix|
69 KonTponbnas pabora 1o teme bu6mmoreka LIOK
"®yHKIMK" https://m.edsoo.ru/7f43ab84
70 [TonsiTne ynucmoBoOM bubmuoteka [IOK

IOCJIEA0OBATCIIbHOCTHU

https://m.edsoo.ru/7f43e6c6




3agaHue MoCciIe 0BaTEIbHOCTH

bu6mmoreka IIOK

i (pOpMyJION U

71 PeEyPP eHTHOH Qopmy https://m.edsoo.ru/7f43ebda
dbopmMyII0ii n-TO WieHa

7 Apudmernueckas u bubnuoreka LIOK
T€OMETPUYECKAs MPOrPECCUU https://m.edsoo.ru/7f43ed7e

7 Apudmerrnueckas u bubnuoteka [IOK
reoOMeTpUYECKasi IPOrpeccuu https://m.edsoo.ru/7f43{3b4
DopMyIIbl N-I0 YJIeHa

74 apudMeTHUIECKON 1 bubnmnorexa [IOK
r€OMETPUYECKOM ITPOTPECCH, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJICHOB
@DopMyJIbl N-ro YieHa

25 apumMeTHyecKoil u bubnmoreka LIOK
FeOMETPUYECKOU IPOTPECCUN, https://m.edsoo.ru/7f43ef2c
CyMMBI [IEPBBIX N YICHOB
@opMyJbl N-TO YICHA

76 apudMeTUIeCcKon 1 bubnuoreka [IOK
F€OMETPUYECKOU POTPECCUN, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YJIEHOB
@opMyIIbI N-TO YJIEHA

- apu(MeTHIECKON U bubnuoreka LIOK
reOMETPUUYECKOM TPOTpeCcCHid, https://m.edsoo.ru/7f43{72¢
CYMMBI IIEPBBIX N YJIEHOB
DopMyIIbl N-TO YJIEHA

78 apupMeTHIeCKON U bubnnoreka LIOK
r€OMETPUYECKOM MTPOTPECCHI, https://m.edsoo.ru/7f43{8a0
CYMMBI IIEPBBIX N UJICHOB

79 N300pakeHne 4IeHOB




apupmMeTHyecKoil u
FeOMETPUUYECKOU IIPOrPECCUI
TOYKaMU Ha KOOPJAUHATHOU
IJIOCKOCTH

80

N3o00pakeHue 4aeHOB
apu(MeTHIECKON U
reOMETPUYECKOU MPOrPEeCCUi
TOYKaMH Ha KOOPAUHATHON
IUIOCKOCTH

81

JInnenHbIN 1
AKCIOHEHIUAJIBHBIN POCT

82

CrnoxxHbIe IIPOLCHTLI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxxHbIe IIPOLCHTLI

bu6mmoreka IIOK
https://m.edsoo.ru/7f4401a6

84

KoHnTtposnbnas pabota 1o Teme
"YucioBble
OCJIEAOBATEIILHOCTH"

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

85

[ToBTOpenue, 00001IIeHNE 1
cUCTeMaTH3aIHsI 3HAHUMN.
3anuch, CpaBHEHUE, JICUCTBUS
C ICUCTBUTEIIbHBIMHU YUCIIAMU,
YuCcaoBas npsmast

86

[ToBTOpEeHue, 0000IICHIE 1
CHUCTeMaTH3alrs 3HaHH.
[IpoueHTsl, OTHOLIEHUS,
MIPOIOPLUHN

87

[ToBTOpeHnue, 0600IICHHE 1
CHUCTEMAaTH3aIMs 3HAHUH.




Oxpyrienue, npudINKEeHHE,
OLIEHKa

[ToBTOpenue, o6o0IIeHNE U
cUCcTeMaTH3alMs 3HaHU.

bubmuoreka [IOK

88
Perrenue TekcTOBBIX 3a0a4 https://m.edsoo.ru/7f443b12
apuGMEeTHIECKUM CIIOCOOOM
IToBTOpenue, 0000IIeHNE 1
29 CHCTEeMaTH3alMsl 3HAaHUH. bubmuotexa [IOK
Pentenue TekcTOBBIX 3a4a4 https://m.edsoo.ru/7f443cd4
apuQMEeTHIECKUM CIIOCOOOM
[ToBTOpeHme, 0000IIEHNE 1
9 CHUCTeMaTH3alus 3HaHH. bu6mmoreka [IOK
Penrenne TeKCTOBEIX 3a1a4 https://m.edsoo.ru/7f443fea
apuQMEeTUYECKUM CIIOCOOOM
[ToBTOpEeHue, 0600IICHIE 1
cHCTeMAaTH3aIus 3HAaHUHN.
bubmmoreka [IOK
91 [IpeoGpazoBanme
. https://m.edsoo.ru/7f4441ca
anreOpanvyecKrx BEIPAKCHHMH,
JIOITYCTUMbBIC 3HAYCHUS
[ToBTOpeHue, 0600IIeH e U
cHCTeMaTH3alus 3HAaHUH.,
Bbub6mmoreka IIOK
92 [IpeoGpazoBanue
. https://m.edsoo.ru/7f444364
anredpanvyecKux BbIpaKeHUH,
JIOTTY CTUMBbIE 3HAYCHHUS
[ToBTOpeHwue, 06001IeHNE U
cHCTeMaTH3alus 3HaHUM.
bu6nmnoreka IIOK
93 [TpeobpazoBanue

anredpandecKkux BoIpaKEeHUH,
A0IMYCTHUMBIC 3HAYCHUS

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




[ToBTOpeHME, 0000IICHNE U
cUCTeMaTH3aInsI 3HAHWN.

bu6mmoreka [IOK

94 [IpeoGpazoBanme
. https://m.edsoo.ru/7f444a94

anredpanvyecKux BoIPaKEHUH,
JIOTTy CTUMbIC 3HAYCHHS
[ToBTOpeHme, 0600IICHNE U

95 CHCTeMaTH3aIlrs 3HaHHH. bubmuoreka IIOK
DyYHKIMHU: TOCTPOEHHUE, https://m.edsoo0.ru/7444c56
CBOMCTBA N3YUYEHHBIX (DYHKIIUH
[ToBTOpeHue, 06001IeHNE U

% CHUCTeMaTH3aIlvs 3HaHHH. bubmuoreka [IOK
DyHKIMU: TIOCTPOEHHUE, https://m.edsoo.ru/7f444144
CBOMCTBA M3YUYEHHBIX (DYHKIIUH
IToBTOpEHME, 0000IIIEHNE 1

97 CHCTEMAaTH3aLMS 3HAHUH. bubmuoreka [IOK
DyHKIHHU: TOCTPOCHHUE, https://m.edsoo.ru/7f44516a
CBOICTBA M3YUCHHBIX (DYHKITHIA
IToBTOpEeHME, 000OIIEHNE 1

08 CcHUCTeMaTH3alrs 3HaHH. bu6mmoreka [IOK
DyHKIMU: TIOCTPOCHHUE, https://m.edsoo.ru/7f4452¢6
CBOWCTBA U3Y4YEHHBIX (DYHKUIUI
[ToBTOpeHME, 0000IICHNE

99 CHUCTeMaTH3alrs 3HaHH. bubnuoteka [IOK
I'padpuaeckoe pemrenue https://m.eds00.ru/7f445516
YpaBHEHUH U UX CUCTEM
[ToBTOpeHue, 0600IIeHNE U

100 CUCTEMaTH3alMs 3HAHUH.

['paduueckoe pemenue
YpPaBHEHUH U UX CUCTEM




101

Htorosast KOHTpOJbHas paboTa

102

O000I11IeHNE U CUCTEMATU3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO HACOB
I10 ITPOT'PAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBI

7 KUIIACC

Kon
NPoBePAEMOro
pe3yJjbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

Yyuciia U BBIYUCIIEHUS

1.1

BBIHOJ'IHHTB, coucrTas YCTHBIC n IIMCBbMCHHBIC HpI/IéMH,

apI/I(l)MeTI/I‘IeCKI/Ie }IeﬁCTBHﬂ C palliOHAJIbHBIMHA YHCJIIaMHA

1.2

HaXOI[I/ITL 3HAYCHUA YUCJIOBbLIX BBIpa)KCHI/If/’I, IIPUMCHSITH
pa3HOOOpa3HbIe CITOCOOBI M MPUEMBI BBIYUCIICHHUS 3HaYEHUN TPOOHBIX

BBIp)XEHUI, COZIepKALINX OOBIKHOBEHHBIE U IECTUYHBIE JPOOH

1.3

[lepexoauts 0T oaHOM (opMbl 3amucH YHced K ApPYyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO 1pO0b)

14

CpaBHUBaTh U yHOPSA0YMBATh PallMOHAIbHbIE YUCIIa

1.5

OxkpyrasaTh uncia

1.6

BpINOMHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCIEHUN, OLEHKY
3HAQUEHWN  YHUCJIOBBIX  BBIPAXKEHUW. BBIONHATH  JIEWCTBUS €O

CTCIICHAMU C HATYPaJIbHBIMHU ITOKA3aTCIISIMU

1.7

HpI/IMeHHTB IIPpU3HAKK JCIIUMOCTH, PA3JIOKCHUC HA MHOXUTCIIN

HaTypaJIbHBIX YHCET

1.8

Pemate  NpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOIIICHHEM BEJIMYHH, IIPONOPLHAOHAIBHOCTBIO BEJIMYNH,
IIPOLICHTAMH, WHTEPIPETUPOBATh pE3YyJbTaTbl peELIeHUs 3axad ¢
Y4E€TOM OTpaHMYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PacCCMaTPHUBAEMBIX

00BEKTOB

AnreOpanyeckre BhIpaKEHUs

2.1

Hcnonb3oBarth  anreOpandeckyl0 TEPMUHOJOTHIO U CHUMBOJHKY,

INPUMEHSATH €€ B IIPoLIecce OCBOSHUS YIeOHOT0 MaTepuaa




22

Haxonute 3HaueHuss OYKBEHHBIX BBIpQXEHUH I@pU  3aJaHHBIX

SHAYCHUAX NCPEMCHHBIX

23

Boemonsate npeoOpa3oBaHUs II€JIOTO  BBIPAKEHHS] B  MHOTOUWIECH

MIPUBEJICHUEM MTOI00HBIX CJIATa€MbIX, PACKPHITHEM CKOOOK

24

BBINONHATE YMHOXKEHHE OJHOYWIEHA HA MHOTOYJIEH U MHOIO4JIEHA Ha
MHOTOWIEH, TMPHUMEHATh (QOPMYJBI KBajJpara CyMMbl W KBajpara

Pa3sHOCTH

25

Ocy1ecTBIATh pa3a0KEHUE MHOTOWIEHOB HA MHOYKHUTEIH € IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OO0ILEro MHOYKHUTES, TPYIITUPOBKH CIIaraeMbIX,

pUMEHEHUs HOPMYII COKPAIIEHHOTO YMHOXKEHUS

2.6

[TpumensTh IpeoOpa30BaHNUsS MHOTOWICHOB ISl PEHICHUS Pa3IMYHbIX

3aaa4 U3 MaTCMaTUuKH, CMCKHBIX ITPEAMETOB, 13 peaJIBHOfI IMMPAaKTUKN

2.7

HMcnonp30BaTh CBOMCTBA CTEIlEHEH C HATypaJIbHbBIMU I10KA3aTCIIAMU

JUTS TIpe0Opa3oBaHUs BRIPAKCHHUM

YpaBHEHMs U HEPABEHCTBA

3.1

Pemate J1MHEWHBIE ypaBHEHUS C OIHOW IEPEMEHHOH, INPUMEHS
IpaBuja epexoqa OT UCXOJHOTO YPaBHEHUS K PABHOCWIBHOMY €MY.

HpOBep}ITB, SABJIACTCS JIM YHMCJIO KOPHEM YPaBHCHUA

3.2

[Tpumensth rpaduyeckue METOAbl TPU  PEUICHUH  JTUHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

[TonGupath npuMepsl Mmap Yucell, ABISAIOIUXCSA PEIIeHUEeM JIMHEHHOTO

YPaBHCHUSA C IBYMs IICPEMCHHBIMHA

3.4

CTpouTh B KOOPIUHATHOM TUIOCKOCTH I'padUK JIMHEHHOTO ypaBHEHHUS C
JIBYMs INE€PEMEHHBIMH; MOJb3YysSCh I'paUKOM, MPUBOJIUTH MPUMEPHI

peLIeHUs YpaBHEHUS

3.5

Pemate cucteMsl ByX JIMHEWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU,

B TOM YHCIIe Tpa@ruecKu

3.6

CocTaBiTh U pelaTth JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX
YPaBHEHUH 110 YCIOBUIO 3aa41, UHTEPIIPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 33J1a4¥ MTOJTYUYECHHBIN pe3yJIbTaT

Koopaunats! u rpaduku. @yHKIuu

4.1

N300paxaTh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOLIHUE
3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3alUCBIBATH

YHUCJIOBBIC IIPOMECIKYTKH Ha aJil’ e6panquKOM SA3BIKE




4.2

OrmeuaTh B KOOpI[HHElTHOfI INIOCKOCTH TOYKH IIO0O 3aJaHHBIM

KOOpArHaTam

43

Crtpouts rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIUU y

=X

4.4

OnuceiBaTh ¢ MOMOIIBIO (PYHKINMN U3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpEMs, pPACCTOSIHUE, IIEHY, KOJUYECTBO,

CTOMMOCTD, ITIPOU3BOJUTCIbHOCTD, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue QyHKIMH [0 3HAUEHUIO €€ apryMeHTa

4.6

[Tonnmatre rpadudeckuii  cnocod TMpeAcTaBiIeHUS W aHau3a
UHPOpPMALIUK, HU3BIEKaTh W HHTEPIPETUPOBATh HHPOPMALUIO U3

rpaMKOB peasbHBIX MPOIECCOB M 3aBUCHMOCTEH

8 KUIACC

Kon
MpoBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

1

Yycna ¥ BEIYUCICHUS

1.1

Hcmons30BaTh Ha4daJIbHbIC MNpEaACTaBJICHUA (o) MHOXECTBEC
HeﬁCTBHTeHBHLIX quceil ik CpaBHCHUA, OKPYTJICHUA U BBILII/ICJ'ICHI/II\/'I,
I/1306pa)KaTI) HGﬁCTBHTGJ’IBHHG Yyucjla TOYKaMH Ha KOOp)]I/IHaTHOI\/’I

pAMOM

1.2

HpI/IMeHHTL IIOHATHEC apI/I(I)MeTI/I‘IeCKOFO KBaJApaTHOT'O KOpPH,
HaxXOJWUTh KBaJApaTHBIC KOpPHH, MHCIIOJIB3YysA IIpU HCO6XOI[I/IMOCTI/I
KaJIbKYJISATOP, BBIIIOJIHATD Hp606p8.30BaHI/I$I BLIpa)KeHPIfI, COZCprKaUX

KBaJpaTHbIEC KOPHHU, UCITIOJIb3Ys CBOMCTBA KOPHEH

1.3

Hcmonp30BaTh 3amucd  OOMBIINX M MaJBIX YHCEI C IIOMOIIIBIO

JECATUYHBIX ApoOei u crerneneit uyncna 10

AnreGpanyeckre BbIpaKeHUs

2.1

[IpuMeHATh MOHSATHE CTENEHU C IIeJIBIM MOKAa3aTesieM, BBIOJIHATh
npeoOpa3oBaHusi BBIPAKEHUH, COJAEpXKAIIMX CTENEeHH C IENbIM

IIoKa3arTrcjiacm

22

BEIIOIHATE TOXIACCTBCHHBIC Hp606p8.30BaHI/IH panroOHaJIbHBIX

BBIPQXKCHHII HAa OCHOBE MpaBUJ JEWCTBUW HAJ MHOTOWICHaAMU M




anreOpanyecKuMH IpOOSIMHU

23

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIN

24

[TpuMeHsTh MpeoOpa3oBaHMs BBIPAKEHUHM IS PEIICHHUsS Pa3IMYHbIX

3aaa4 U3 MaTEMAaTUuKH, CMCKHBIX ITPEAMETOB, U3 peaHBHOfI IIPpaKTUKN

YpaBHEHMS 1 HEPAaBEHCTBA

3.1

Pemate sMHElHBIE, KBaJpaTHblE YPAaBHEHUS U PALMOHAJIbHbBIE
YpaBHEHUs, CBOJASIINECS K HUM, CUCTEMBI JIByX YPaBHEHHUU C JIByMs

NEPEMCHHBIMU

32

IIpoBoauTh TIPOCTEHINNE WCCIECNOBAaHUS YPAaBHEHHM U  CHUCTEM
ypaBHEHUH, B TOM UHCI€ C MPUMEHEHHEM TrpapuuecKuX
IpeJIcTaBlIeHUN (yCcTaHaBIMBaTh, UMEET JIM ypAaBHEHUE WM CHCTEMaA

YpaBHEHUH pELIEHUs], €CIIN UMEET, TO CKOJIBKO, U IIpoUee)

3.3

[lepexomuTh OT CJHOBECHOH  (OpPMYIHpPOBKM  3amadyu K e
anredpandeckoil MOJIeIN C TMOMOIIBIO COCTABIICHUS YpPaBHEHUS WU
CHUCTCMBbI ypaBHeHI/Iﬁ, HUHTCPpHIPECTUPOBATL B COOTBCTCTBHU C

KOHTCKCTOM 3aJa4yu HOJ'Iy‘IGHHBIﬁ pe3yiibTaTt

3.4

IIpMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLEHKH,
peuiaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOU U UX CUCTEMBI,
JaBaTh  rpadUYecKyr0  WUIIOCTPALlMI0  MHOMKECTBA  pELEHUH

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUA

4.1

[lonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE TMOHATHS M SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OMNPEACIATh 3HAYCHUE
GYHKIMM 10 3HAYEHHUIO apryMEHTa, ONpPEAeNsiTh CBOMCTBA (PYHKUUU

o e€ rpaduKy

4.2

Crpoutb rpaduKu 31eMeHTapHbIX (YHKIMN BUJIA:

y =k/x

kix

, ¥y =x% y = X% y = [X|, OIUCBIBaTh CBOMCTBA YMCIOBOH (PYHKLUH 110 €€
rpaduky




9 KVIACC

Kon
NMpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOI
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

Yyuicia U BBIYKUCIIEHUS

1.1

CpaBHI/IBaTL n yrnopsasaoduBaThb PAlUMOHAIBHBIC WM HPPAIHOHAJIBHBIC

quciia

1.2

BoimonusaTe apudmMernyeckue 1eHCTBUS C palliOHAIBHBIMU YHCIIaMH,
coderast YCTHbIE U NMUCbMEHHBIE MPUEMBI, BBIIIOJIHATh BBIYUCICHUS C

HppaliOHaJIbHBIMH YU CJIaMHU

1.3

HaxonuTe 3HaueHUsi CTENEHEN C LEJbIMU IOKA3aTeNIsIMU M KOPHEM,

BBIYUCIIATH 3HAYCHUA YU CIOBBIX BBIpa}KeHI/Iﬁ

14

OprrJ'IHTB I[CﬁCTBHTGHBHBIG YunCiia, BBIIOJHATDL MIPUKUAKY PC3yJibTaTa

BBIYMCIICHHUM, OLICHKY YHCIIOBBIX BBIPAKEHUIN

ypaBHCHI/IH 1 HCPABCHCTBA

2.1

Pemare sMHEWHBIE W KBaJApaTHBIE  yPAaBHEHMs, YypaBHEHUS,

CBOJISILIUECS K HUM, POCTEUIINE TPOOHO-paLlMOHANIbHbIE YPAaBHEHHUS

22

Pemate cucTteMsl IBYX JIMHEHMHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU
U CHCTEMBI JIByX YPAaBHEHHI, B KOTOPBIX OJTHO YPaBHEHUE HE SBIIACTCS

JIMHEWHBIM

23

Pemate TekcToBBIE 3aaun anreOpanvyeckuM CIOCOOOM C MOMOIIBIO
COCTaBJICHUSl YPaBHEHHUs WIM CUCTEMBI [BYX YPaBHEHUH C JABYMs

NEPEMCHHBIMU

24

IIpoBoauTh DIPOCTEHINNE MCCIECAOBAaHUS YPAaBHEHHM U CHUCTEM
ypaBHEHHWi, B TOM 4YHCIE€ C TPUMEHEHHEM TpapuuecKux
IpeJcTaBiIeHU (HanpuMep, yCTaHaBJIUBATh, UMEET JI ypaBHEHUE WU

CUCTEeMa YpaBHEHUM PEILICHUs, €CII UMEET, TO CKOJIBKO)

25

Pemlare  nMHEHBIE  HEPABEHCTBA,  KBAJpaTHbIE  HEPABEHCTBA,
n300pakaTh perieHue HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3alUChIBATh

pPEIICHUE C TOMOIIBIO CUMBOJIOB

2.6

Pemarr cucTeMBl JTUHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,

BKJIIOYAOMME  KBAaApaTHOC  HCEPABCHCTBO, I/I306pa)KaTI) peUICHUC




CUCTEMbI HCPABCHCTB Ha YHCIOBOH prlMOfI, 3aIMMCbIBATh PCUICHUEC C

IIOMOIIBIO CHUMBOJIOB

2.7

Hcnonbs30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 33184

OyHKUINUU

3.1

PacrioznaBate  GyHKIIMM ~ HW3y4YeHHBIX  BUAOB.  [lokasbIBaTh
CXEMaTUYECKH PACIIONIOKCHIE Ha KOOPIUHATHON TUIOCKOCTH TPauKoOB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH KOA((HUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKLIUH

32

Iloka3piBaTh  CXEMAaTHMYECKH  PACIOJIOKEHHE HAa  KOOPAMHATHOMN
IocKocTH TpadukoB (GyHKIMA BUma y = YX, y = |X| ¥ onmceIBaTh

cBoMcTBa (DyHKIIMIA

33

Crpouts ¥ wu300pakaTb CXEMaTHYECKH TpapuKH KBaJPATHIHBIX
(GyHKIUI, ONUCHIBaTH CBOWCTBAa KBAJAPAaTUYHBIX (QYHKIMHA MO UX

rpadukam

3.4

Pacrnio3HaBaTh KBaJIpaTU4Hyl (YHKIHIO 1O (GopMmye, MPHUBOIUTH
IpUMEphl KBaJpaTUYHBIX (YHKIMH U3 peajbHOW >KU3HH, (PU3HKH,

reoMeTpuu

Apudmernueckas 1 reoMeTpUIECKasi IPOrPeCcCuu

4.1

Pacnio3znaBaTh apupMeTHUECKYI0 U T€OMETPHUUECKYIO IIPOIPECCUH MPU

Pa3HbIX crocobax 3aJaHusA

4.2

BBIMONHATE BBIYMCIICHUSI C HCIONB30BaHHEM (OpPMYIN #-TO dYiieHa
apuQMeTHYECKOll U TeOMEeTPUUYECKON Mporpeccuii, CyMMbl IEPBBIX N

YJICHOB

43

N300paxaTh WiEeHbI IOCIEA0BATEILHOCTH TOYKAMU Ha KOOPIUHATHOMN

IJIOCKOCTH

44

Pemiate 3aga4u, CBA3aHHBIC C YHMCJIOBBIMH ITIOCJICAOBATCIIbHOCTAMU, B
TOM YHUCJIIC 3aJadud M3 peanLHoﬁ KHU3HHU (C HCIIOJIB30BAaHUECM

KaJIbKYJISITOPA, IUPPOBBIX TEXHOIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
1 Yucna v BBIYUCTICHUS
Jpobu 0ObIKHOBEHHBIE U JIECATUYHBIEC, MEPEX0] OT OIHOM (opMbl 3amucu
1.1 npobeit k npyroit. IloHsATHE palMOHANIBHOTO YMCIIA, 3alUCh, CPAaBHEHUE,
YIOPAI0YMBAHUE PALIMOHAIBHBIX YHCEI
12 Apudmernaeckue neHCTBUS C pallMOHAIBHBIMY YHCIIaMH. Perienue 3amgad u3
' peanbHOM MPAaKTUKU HA YacTH, Ha ApoOu
13 Crenenb ¢ HaTypalbHBIM TIOKa3aTeleM: OIpeleeHre, MNpeoOdpa3oBaHue
‘ BBIPQKEHUI HAa OCHOBE OMPEJIEIECHHUS, 3aMUCh OOIBIINX YUCET
14 [IponeHTsl, 3amMCh MPOIIEHTOB B BUAE APOOH U IpoOM B BHIE MPOICHTOB.
‘ Tpu OCHOBHBIE 337]a4M HA IPOLICHTHI, PELICHUE 3a]1a4 U3 PEeaIbHON MPAKTUKU
s [IpumeHeHne TNpPU3HAKOB  JEJIMMOCTH, PA3JIO)KEHHE HAa  MHOXKUTENIU
' HATypaJIbHbIX YHCEN
L6 PeanbHple  3aBUCHMMOCTM, B TOM uuclie T@psMas ©  oOparHas
' IPONOPLMOHATILHOCTH
2 AnreOpanyecKkue BEIpaKESHUS
51 [lepeMeHHbIE, YNCIOBOE 3HAUEHHUE BBIPAXKEHUS ¢ EepeMeHHOM. [[omycTumsie
' 3HAUEHUS IEPEMEHHBIX
27 [IpencraBneHre 3aBUCUMOCTH MEXIY BEIUYMHAMH B BUAE (OPMYJIBL
' Brruncnenus no ¢popmynam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPDAKCHUH,  TOXKICCTBEHHO  PaBHBIC
' BBIPAYKEHUS
24 CBolicTBa CTENEHU C HaTypalbHBIM OKa3aTeIeM
55 OpnHowienbl 1 MHOrowIeHbl. CTeneHb MHorowieHa. ClojkeHue, BbIYUTAHUE,
' YMHOKE€HHE MHOTOWIEHOB
"6 @DopMyJTbl COKpPAIIEHHOTO YMHOXKEHHS: KBaJIpaT CYMMBI M KBaJIpaT pa3HOCTH.
' ®opmyJsia pa3HOCTH KBalpaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOXKHUTEIH
3 VYpaBHeHust




VYpaBHeHHe, KOpPEHb YypaBHEHHWs, IpaBUja MpeoOpa3oBaHUS YpaBHEHUS,

> PaBHOCHUJIIBHOCTb YPAaBHEHUI
s JIuHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YKMCJIO KOpPHEW JMHEWHOIO
' YPaBHEHUS, PELIEHUE JTUHEUHBIX YPABHEHUIN
33 CocraBneHne ypaBHEHUH 110 YCIOBMIO 3alauu. PelleHne TeKCTOBBIX 3a1ad ¢
' MIOMOILBIO YPABHEHH
34 JluneiiHOE ypaBHEHHE C ABYMS IEPEMEHHBIMU U €T0 rpaduk
Cucrema 1ByX JMHEHHBIX YypaBHEHHMH C JIByMs IEpeMEHHBbIMU. PerieHue
35 CUCTEM YypaBHEHHUU cIocoOOM moJCcTaHOBKH. [Ipumepsl pernieHust TeKCTOBBIX
3a/1a4 ¢ IOMOIIbIO CUCTEM YpaBHEHUN
4 Koopnunate! u rpaduku. OyHKIUH
4.1 Koopaunara Touku Ha npsMoit
42 Yucnoble IpoMeXyTKU. PaccTossHre Mexay AByMS TOUYKaMH KOOPJAWHATHOU
' IPSIMOU
43 [IpssmoyromnpHas cucremMa KoopauHat, ocu Ox u Oy. AGciucca U opAWHATA
' TOYKH Ha KOOPJAMHATHOM IIIOCKOCTU
44 [Tpumeps! rpadukoB, 3amaHHbIX (GopMynamu. UreHue rpadukoB peanbHBIX
' 3aBHCUMOCTEHN
4.5 [onsarue pynxmun. I'paduk pynxmmm. CBoiicTBa QyHKIHHA
4.6 Jluneitnas pynkus, e€ rpaduk. I'paduk pyHkumu y = [X|
47 I'paduueckoe pemieHne JHMHEHHBIX YpPaBHEHMH H CHUCTEM JIMHEHHBIX
' YpaBHEHHUU
8 KVIACC
Kon IIpoBepsieMblii 3J1eMeHT COEePKAHUS
1 Hucna v BEIYUCIICHHS
. KBagparubiii xopeHb u3 uyucia. I[loHatue 00 uppanvoHAIBLHOM YHCIE.
' JecaTuunble NpUOIMKEHUS UPPALIMOHAIBHBIX YHCEI
CBoiicTBa apu(METHYECKUX KBAaAPAaTHBIX KOpHEH M WX NPUMEHEHHUE K
1.2 IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUAM. [leficTBUTENbHBIE
qucia
1.3 Crenens ¢ 1enbIM NOKa3aTeseM U €€ cBoiicTBa. CTaHgapTHas 3allMCh YUCIIa




2 AnrebpanyecKue BEIPaKEHUS
2.1 KBagparsslii TpEXWIEH, Pa3I0KeHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIIN
22 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoii Apoou
23 Crnosxenue, BHIYMTAaHUE, YMHOKEHUE, JIEICHNE alreOpandeckux Apooeit
24 PanmonanbHblie BEIpaKEHUS U UX IPEO0Opa3oBaHKe
3 VYpaBHEHHUsI U HEPABEHCTBA
31 KBampatnoe ypaBHeHuwe, (opMylia KOpHEH KBaIpaTHOTO YPaBHEHUSI.
. Teopema Buera
32 Pemenue ypaBHeHHM, CBOASIIMXCS K TUHEUHBIM M KBaJIpaTHBIM
33 [IpocTeitmme npoOHO-paIMOHAIBHBIC YPAaBHEHUS
I'padmueckas uHTEpIIpEeTALINS YPABHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM
34 JTUHEHHBIX YpaBHEHHH ¢ AByMs nepeMeHHbIMU. [IpuMepsl perienus cucrtemMm
HEJTMHEHWHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU
3.5 Perrenune TekCTOBBIX 33124 aaredpandeckum crnocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JIuHeiiHbIe HEPABEHCTBA C OJTHOM MTEPEMEHHOMN
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJJHONU IEPEMEHHOMN
4 OyHKIIH
41 [Monstne ¢ynkuuu. OO6nacTb omnpeAeNeHUs ¢ MHOXKECTBO 3HAYCHUH
' ¢ynkuu. CiocoObl 3a1anus GyHKIUN
4.2 I'paduk pyskuun. UteHrne cBOUCTB QyHKIHH MO €€ TpaduKy
43 [Tpumeps! rpaukoB QyHKIUH, OTpaXKaIOMIKUX PeaIbHbBIE MTPOIECCH
44 OyHKIMY, OMUCHIBAIOUINE TPAMYI0 M OOpaTHYI MpPOMOPIHUOHATBHBIC
. 3aBUCUMOCTH, UX TpaduKu
4.5 Oyukuuu y =x? y = x?
4.6 Oynkupn y = Vx, y = [x|
4.7 I'paduueckoe penieHue ypaBHEHHM U CUCTEM ypaBHEHUN

9 KVIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Yucna ¥ BEIUMCIICHUS

1.1

PanmonannHbIe qucia, UppaldoOHAJIbHBIC YHCJIa, KOHCYHBIC U OecKOHEYHbIE

JIECATUYHBIE IpOOU

MHOKECTBO JI€HCTBUTEIIBHBIX YHuCClI, JIeNCTBUTEIIbHBIEC YHClIa KaK OCCKOHEUHbBIE

JACCATHYHBIC I[pO6I/I. Bzanmuo OJHO3HAYHOC COOTBECTCTBHUEC MCKAY MHOKCCTBOM

12 JECTBUTENIBHBIX YACET U KOOPAUHATHOM NpsiMoil. CpaBHEHNUE NEHCTBUTEIbHbBIX
qrcen
1.3 ApudmeTndeckne AeUCTBUS C IEHCTBUTEIILHBIMH YHCIIAMH
W3mepenus, TpuOIMKeHus], OLEeHKH. Pa3mepsl 0O0bEKTOB OKPYIKAIOIIEro MHUPA,
14 JUIMTEJILHOCTh TPOILIECCOB B OKpyXkatomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubamkenus. Okpyrienue uncen. Ilpukuaka u oneHka
pe3yJIbTaTOB BBIUUCICHUN
2 YpaBHEHMS U HEPAaBEHCTBA
2.1 YpaBHEHUsI ¢ OHOU IIEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHuUE. Pellienne ypaBHEHNM, CBOIAIIMXCS K JIMHEMHBIM
23 KBagpatHoe ypaBHeHue. PemieHue ypaBHeHH, CBOIAUIMXCS K KBaJPATHBIM
Y bukBanpatHoe ypaBHeHue. I[lpuMepsl pelieHHs ypaBHEHUM TpETbed U
' YETBEPTOU CTEIIEHEH PA3JI0KEHUEM Ha MHOKHUTEIIN
25 Pemienue 1poGHO-paliMOHAIBHBIX YPaBHEHUIH
2.6 CucrteMbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ IByMs IEPEMEHHBIMH U €0 Tpaduk
2.8 Pemenne cucreM AByX JIMHEMHBIX YPABHEHMI C JBYMs IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEHWHOE, a IpPYyroe —
' BTOPOU CTEMEHU
2.10 ['padmyeckas nuHTEpHpETALUS CUCTEMBI YPaBHEHUH C IBYMSI IEPEMEHHBIMU
2.11 Pemenre TekCTOBBIX 3a/1a4 aredpandeckum crocooom
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penienue nMHENHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM
2.14 Pemenne cucteM TMHENHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM
2.15 KBanpartHbie HepaBeHCTBa
516 I'padmyeckas uMHTEpHpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS

NEPEMCHHBIMU




3 OyHKIUU

31 KBangpatnunas Qynkuus, e€ rpaduk m cpoiictBa. [lapaboma, xoopauHaThI
' BEPLIMHBI 1apa0oJIbl, 0Cb CAMMETPHUHU NapadoIbl

32 I'paduku pynkuuit y=kx, y=kx+b 1 ux cBoicTBa

33 I'paduxn GyHxmii y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduxu QyHKIWMIA , 1 X CBOKCTBA
4 YucnoBble NOCIEN0BATEIBHOCTU

Al OmnpezneneHue U crocoObl 3a7aHNsl YUCIOBBIX MOCIIEA0BaTENbHOCTEH. 3aiaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOU (HOpMYJIIOi U (OpPMYJIIOit #-TO UiieHa

42 Apudpmerndeckass mnporpeccusi. Dopmysnbl  n-ro  wieHa apuYMETHYECKOM
' IPOTPECCUU, CyMMBI IIEPBBIX # YWICHOB

43 I'eomerpuueckas mporpeccusd. @PopMmynbl #-rO  Wi€HAa T[EOMETPUYECKOM
' IIPOrPECCUU, CyMMBI IIEPBBIX 71 YIEHOB

14 N300pakeHne wieHOB apu(PMETHUecKOll M TIeoMeTpUdYecKoM mporpeccuit
' TOYKAMU Ha KOOPJAMHATHOM IJIOCKOCTH. JINHEWHBIN U SKCIOHEHIUAJIBHBIN POCT

4.5 CiioXHbIe TPOLICHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA3OBATEJLHOU
IPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI 0OCHOBHO# 00pa3oBaTe/ILHOI NPOrpaMMbl 0CHOBHOI'O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMU: MHOXECTBO, IOAMHOXECTBO,
ornepanuy HaJ MHOXKECTBAMHU; YMEHHE OIEpPUPOBATH MOHATHIMMU:
rpa¢, cBs3HBIA Tpad, nepeBo, LUK, NPUMEHSATh HUX IPH PEIICHUH
3aJja4; yMEHHE UCIOJIb30BaTh rpapuuecKoe MpeICTaBICHIE MHOXKECTB
JUIsl OIIMCAHMsI pEAJIbHBIX MIPOLIECCOB U SBJICHUH, NIPU PELICHUM 3a]a4

U3 JPYTUX Y4EOHBIX IPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENCICHUE, aKCHOMa, TEOpeEMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaThb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, NPHUBOJUTH IIPUMEPBl U KOHTPIPUMEPBI, CTPOUTH

BbICKA3bIBAHUA U OTPHULAHHA BBICKa3bIBAHUH

YMeHHne onepupoBaTh MOHATUSAMH: HAaTypaJbHOE 4YHCIIO, IPOCTOE M
COCTaBHOE 4YHUCJO, JEIUMOCTh HATypaJbHBIX 4YHUCEN, MPU3HAKU
JEIUMOCTH, 1I€JI0€ YHUCIO, MOIYJb 4Hclia, OObIKHOBEHHasl IpoOb U
JIEeCATUYHAsT PpOoOb, CTAHIAPTHBIN BUJ YHCIA, PAllMOHAIBLHOE YHUCIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apu(METUUYECKUIl KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JEUCTBUS C  YWCIaMH, CpaBHUBaTh U
YHOPSAIOYMBATh YHWCIA, MPEACTABIATH 4YHUCJIA HAa KOOPAWHATHOU
NpsIMOM, OKPYIUISITH 4YMCJIa; YMEHHUE JIeJaTh MPUKHUIKY U OLEHKY

pe3yJibTaTa BHIYHUCICHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apudMeTHUeCKuil KBaJpaTHBI KOpEeHb, MHOTOWICH, ajaredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypajibHOW CTENEHU
Oosibllle €IMHUIIBI; YMEHHME BBINOJMHATH PAacdE€Thl O (opMysaM,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHSIMM, Pa3IOKEHHE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM YHCJIE C HCIOJIb30BAaHUEM (OpPMYJl PA3HOCTH KBaJIpaToB U

KBaJgpaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh NOHIATUAMHU: YHUCIOBOE PABEHCTBO, YPaBHEHHUE C




OJHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE M KBAJApPATHHIE ypAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHUS C OJHOW TMEPEMEHHOW, CHCTEMBI
JIBYX JIMHEWHBIX ypaBHEHUH, JTUHEWHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJE NPU PELIEHUH 3a]a4 U3 IPYTUX MpPeaMETOB
U TPAKTUYECKUX 3a7a4; yMEHUE MWCIOJIb30BaTh KOOPAUHATHYIO
OpsIMYI0 U KOOPAMWHATHYIO TUIOCKOCTh IJIsi U300pa)KeHHs peICHUi

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: QYHKIMA, Tpaduk GyHKIUH, HYIH
byHKIHH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yOBIBaHUS, HauWOOJbIIee M HAUMEHbIIEEe 3HAYCHUS
byHKIHH; yMeHHe OIIEPUPOBATH HOHATHSMHU: npsmast
NPONOPLUHUOHATIBHOCTD, JUHEHHAsT (PYHKIUS, KBaJpaTu4yHas (yHKIHA,
oOpaTHass TPOMOPIIMOHAILHOCTh, TMapaboiyia, TUrepoosia; yMEeHHE
CTpouTh rpaduKku GYHKIUH, HCTIONB30BATh IPaUKU Ui ONpeIeICHUs
CBOHCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIS peIIeHHs 3a7ad U3 APYTHX
y4eOHBIX TMPEIMETOB M pPEaJbHOH IKU3HH, YMEHHUE BBIPAXKATh

dbopMysiaMu 3aBUCUMOCTH MEX]Ty BETMUNHAMHU

YMmenue OIepupoOBaTh MOHSTUSIMU: MIOCJIEZIOBATEIbHOCTb,
apudmMeTHueckass M TeoMeTpuyecKkas  MPOrpeccHH;  yMEHHE
UCTIOJIB30BaTh CBOMCTBA TOCIIEIOBATEILHOCTEH, (HOPMYIBI CYMMBI U
o0I1ero 4jeHa MpH peleHUH 3ajad, B TOM YHUCIIE 337ad U3 JPYTrux

Y4EeOHBIX MPEAMETOB U PEATBHOHN KU3HU

YMenue pemiaTth 3afaud pa3HbIX TUIOB (B TOM YHUCJE HA MPOLICHTHI,
JONM M YacTH, [JBWKEHHE, paboTy, IIeHy TOBapoOB M CTOMMOCTH
MOKYTIOK U yCIyT, HAJIOTH, 3a7a4d U3 00JacTH yHpaBIeHUS JINIYHBIMU U
ceMeiiHbIMU  (MHAHCAMH); YMEHHE  COCTaBJISATh  BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl IO YCJOBHUIO 3a/1auH,
HCCJIEIOBAaTh MOJYYEHHOE pEIIeHHE U OLEHUBATh IMPABJIONOA00HOCTD

MMOJYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBarh MOHATUSAMU: (QUTypa, TOUKa, OTPE3OK, Mpsimas,
Jyd4, JOMaHasi, yrojl, MHOrOyroJIbHUK, TPEyroJIbHUK, paBHOOEIPEHHbIN
U PaBHOCTOPOHHUUN TPEYrOJbHUKHU, NPSIMOYTOJIbHBINA TPEYTrOJbHUK,

MennaHa, OMCCEKTpPHCa W BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJILHUK,




napajuiesiorpaMMm, pomO, TpSAMOYTOJIbHUK, KBajapaT, Tpamemus;
OKPY’>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pelaTh 3ajauyd, B TOM UYHCJIE U3 IOBCEIHEBHOM
KHU3HU, Ha HAXOXJIEHUE I'€OMETPUUYECKUX BEIUYMH C NPUMEHEHUEM

M3yYEHHBIX CBOUCTB (HUTYp U (HaKTOB

10

YMeHue omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJILHUKOB; TMapauIeIbHOCTh W TEPICHANKYISIPHOCTh TPSIMBIX,
yrojl MEXIy HpsSAMbIMU, NEPHCHIUKYJSAP, HAKIOHHASA, MPOCKIIHS,
noaobue Guryp, mogo0HbIe TPEYTOJIbHUKH, CHMMETPUSI OTHOCUTEIILHO
TOYKM M TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nonobue Guryp, napajyuieabHOCTh M MEPHEHAUKYISIPHOCT MPSIMBIX B

OKPY’KaIoIIeM MUPE

11

YMeHue onepupoBaTh IOHATUSAMHU: JUIMHA, PACCTOSIHUE, YIOJ
(BeqiMuMHA yrila, CHHYC U KOCHUHYC yIjla TPEyrojbHHKA), IJIOLIa/b;
yYMEHHE OLIEHUBATh pa3Mephl NMPeIMETOB U OOBEKTOB B OKpY’KaIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyIbl TEpUMETpa W  IUIOMAAN
MHOI'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJM Kpyra, o0bema
IPSIMOYTOJIBHOTO NapajuleJienuNeia; yMEHHE NPUMEHSITh MNPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Ilucaropa, TpUrOHOMETpHUUECKHE COOTHOIICHHS IS

BBIYMCIICHHS JIJTUH, PACCTOSTHUHN, TUTOIIIaIeH

12

YMeHue wu300pakarh IUIOCKHE (QUTYPRI W HX KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TOMOUIbIO UYEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OITMCAHUIO

13

YMmenue ONeprupoBaTh IIOHATHUAMMU npAMOYIroJjibHas CHUCTCMaA
KOOpJAUWHAT, KOOpJAHWHAThI TOYKHU, BCKTOD, cymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIAPHOC MMPOU3BCACHUC BCKTOPOB,
YMCHHUEC HUCHOJB30BATE BCKTOPBI MU KOOPAWHATHI JIA MPEACTABIICHUA
JaHHBIX W PpCeHICHUSA 3aJla4, B TOM YHUCIC U3 APYTrUX yLIe6HI>IX

MPEIMETOB U PEATTbHOW KU3HHU

14

YMeHue OomnepupoBaTh IMOHSATUSMHU: CTOJIOMKOBBIE ¥ KPYTOBBIS
auarpaMmbl,  TaOmuIBl, cpenHee — apudMeTHyeckoe, MeAHaHa,
HanOoJpIIee ¥ HaWMEHbIEE 3HAYCHMS, pa3Max YHCIOBOTO HabOpa;

YMCHHUC HU3BJICKATb, MWHTCPIIPECTUPOBATL H Hp€06paSOBBIBaTB




UHPOpPMAILIMIO, TPEICTABICHHYI0 B TalNMIAaX M Ha JUarpaMmax,
OTPKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX IIPOLECCOB U
ABJICHUM; YMEHHME pPAaclO3HAaBAaThb W3MCHUYMBBIC BEJIMYHMHBI B

OKpYXKaloIeM Mupe

15

YMeHue ornepupoBaTh TMOHATUSIMH: CIyYalHBIA OMBIT (CIydalHbIN
HKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTapHBIM HCXOJ)
CIIy4ailHOro OmbITa, CilIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHI B ONBITaX ¢
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJ]aud METOJIOM OpPTraHM30BAaHHOTO Iepedopa M C HCIOJIb30BaHHEM
MpaBUJia YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOATHOCTH peaJbHBIX
COOBITHI M SIBJIEHUH, MOHUMATh POJIb NMPAKTHUYECKU IOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKpYXalolleM MHpPe U B KHU3HU;
3HAaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €ro POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMenne BBIOMpaTh TOAXOMAIINNA W3YYEHHBIH METON IS peIIeHUs
3a71a4M, MPUBOJAUTH NPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEU B
MPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaT€MaTUKH B
HUCKYCCTBE, ONMUCHIBATh OTACJIBHBIE  BBIJAIOLIMECS  PE3YJIBTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKU KaK HAyKH, MPHUBOAUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMHPHOHN UCTOPHUH




IHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Yucna v BEIYUCIICHUS

1.1

HarypanbHsle u nensie uyncia. [Ipu3Haku eIMMOCTH LEIbIX YACET

OOBIKHOBEHHBIE u JCCATUYHBIC I[pO6I/I, IMPOLCHTHI, OeCKOHEYHEBIE

12 MEPUOIUYECKHE JPOOH
13 Panmonanbuple  uyucna.  ApupMeTHYECKHE OINEpaldd C  PalUuOHAIbHBIMU
' YHCIaMH
14 JeiictBuTenpHble uncia. ApupMeTHyeckre ornepanuu ¢ JAeHCTBUTEIbHBIMU
' qucIaMu
s [TpubnnKkEHHBIE BBIUMCICHUS, IpaBUiIa OKPYIJICHHs, NPUKUIKA M OLIEHKa
' pe3yJibTaTa BHIYUCIEHUI
2 AnrebpanyecKkue BbIpaXKEHUS
2.1 BykBeHHbBIE BBIpaKEHUS (BBIPAKEHHS C IEPEMEHHBIMN)
55 Crenenp ¢ 1enbiM mnokasareneM. CTeneHb ¢ palMOHAJIBHBIM IOKa3aTeNeM.
. CBoiicTBa cTeneHn
23 MHorousneHbl
24 Anrebpanyeckas 1poob
55 Apudmernyeckuit KOpPEHb HaTypalibHOU CTEIEHU. HencrBus c
' apu(pMeTHYEeCKUMU KOPHSAMU HATypaJbHOU CTEIIEHU
3 VYpaBHEHUS U HEPABEHCTBA
31 Llensie u ApoOHO-panoOHANIbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
' YPaBHEHHU
35 Llenbie u npoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB
33 Pernrene TeKCTOBEIX 3a1a4
4 YucnoBble NOCIEN0BATEIBHOCTU
4.1 ITocienoBaTeabHOCTH, CIIOCOORI 3aJaHUS [TOCIIEA0BATENLHOCTEN
42 Apudmerndeckass M TreoMeTpuueckas nporpeccud. @DopMmyna  CIO0XKHBIX




MPOLICHTOB

5 OyHKIUA
@ynkus, crmocodbl  3amanus  QyHkuuu. [paduk  pynkumu.  OO6nacts
omnpezieNieHuss 1 MHOKeCTBO 3HaueHul pynkunu. Hynu ¢ynkuuu. [IpomexyTku
5.1 3HAKOIMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (yHKIMU. MakcuMyMbl U
MUHUMYMBbl (yHKIMA. Haumboinbliee M HauMmeHblllee 3HaueHUE (QYHKLIMU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IpsIMOI U TIJIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapToBbI KOOPJIMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gpurypsl U X CBOMCTBA
7.2 TpeyroiabHUK
7.3 MHOroyrojgsHuKH
7.4 OKpy>XHOCTb U KpyT
7.5 N3mepenne reoMeTpuyecKuX BEIMYNH
7.6 Bekrtopsl Ha tuiockocTr
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padr




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka. AnreOpa: 7-i kitacc: 6a30BbIi ypOBEHB: YueOHUK; 15-¢ nznanue,
nepepadboranHoe Maxkaporues F0.H., Munatok H.I'., Hemmkos K.W. u ap.; mox
penakiueit TenskoBckoro C.A. AkimonepHoe o0iiectBo «M3aaTenbcTBO
«IIpocBenieHne»

* Maremaruka. Anredpa: 8-if kjtacc: 6a30BbIil ypoBeHb: YueOHUK; 16-¢ nznanue,
nepepaboranHoe MaxkaporueB FO.H., Munarok H.I'., Hemkos K.W. u np.; mox
penaknuei TenskoBckoro C.A. AxknnonepHoe o61mecTBo «3maTenscTBo
«IIpocsemenne»

* Maremaruka. Anre0pa: 9-if kiacc: 6a30BbIi ypOBEeHb: yueOHUK; 15-€ n3panue,
nepepaboranHoe MaxkaperueB FO.H., Munrok H.I'., HemkoB K.W. u np.; nmox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61mectBo «3naTenscTBo

«IIpocBenieHue

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

- AnreOpa. Metoandeckue peKoMeHaaluu. 7 Kiace : yueo. mocodue st
obmeo6pazosar. opranuzanuii / H. I'. Munatok, W. C. llneikoBa. — M. :
[Tpocsemenue, 2017. — 176 c. - Anredbpa. Metoauueckue peKOMEHIAINH. 8
KJacce : yueb. mocodue Ay obmeodpaszosat. opranuzanuii / H. I'. Munmiok, U. C.

[neikoBa. — M. : [IpocBemenue, 2016. — 192 c. - Anre6pa. Meroanueckue



pexoMeHaanuu. 9 kiace : yued. mocodue s
obmreoOpazosar. opranuzanuii / H. I'. Munmiok, U. C. lllnsikoBa. — M. :

[Tpocsemenne, 2017. — 239 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

[HOK https://m.edsoo.ru/
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