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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
IPOJOJDKEHHUS 00pa30BaHMsl M B IOBCEHEBHOM ku3HU. Pa3Butne y oOydaromuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTPAKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KauecCTB MBIIIJICHNS, HEOOXOIUMBIX Ul aIaliTallud B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dbopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUICHUS] O0O0YyYarolMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IIeHNe 1 KOHKPETH3AINI0, abcTparnpoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00y4YEHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Auredpa» mjii OCHOBHOIO
o01ero 00pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandeckie BBIPAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHHUs Kypca, B3aUMOJIEUCTBYS C
JPYyTUMHU €ro JuHusMd. B Xojae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTemMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JATBHEUIIIETO M3YyYEHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PALMOHAJIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeAHeMy 00111eMy 00pa30BaHMUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
S3bIKa ISl TIOCTPOEHHUS MAaTeMAaTUYECKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHus anreOpe BXOASAT TaKkxkKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HUHGOPMATHKW, ¥ OBJAJCHHE HaBbIKAMU
JeAYKTUBHBIX paccyxaeauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJaroMMHUCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUsS M UCCIIEJOBaHUsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIMXCS
YMEHHsI UCTIOJIh30BaTh Pa3IMYHbIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IpEeJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN LUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercs Y4eOHbIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMW.

Ha uzydenne yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Hemento), B 9
kiacce — 102 yaca (3 yaca B HezieNi0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO] OT OJHOW (OPMBI 3aIUCH
npobeit k gpyroil. IloHsTwe palMOHaIBbHOTO 4YHCA, 3aluCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOM NMPAKTHKM HA 4acTH, Ha
JpoOu.

CreneHb C HaTypallbHBIM [OKa3aTeJeM: OIpeAesieHrue, NpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKU.

[IpuMeHeHne NOPU3HAKOB  JEIUMOCTH, pA3JIOKEHUE HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsimMas ©W  oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITIOBOE 3HAYCHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3HA4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKTy BEJIMUMHAMU B BHJIE
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOIOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasnoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeneHne TeKCTOBBIX 3a/1a4y C TOMOIIBIO YPABHEHUIA.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHbIMU U ero rpaduk. Cuctema JIByx
JMHEHWHBIX YPAaBHEHHMM C AByMs IEpeMEHHbIMU. Pelienue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHHs TEKCTOBBIX 3a/lady C IOMOIIbBIO
CUCTEM YpaBHEHUU.

DyHKIMHA



Koopnunara Touku Ha npsimoil. HucnoBbie mpoMexyTku. Paccrosinue Mexy
JBYMSI TOUKaMU KOOPJUHATHOU MPSMOH.

[IpsimoyroinibHasi cucteMa koopAuHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenune rpadukoB peanbHbIX 3aBucumocted. llonartue ¢ynknuu. ['paduk
bynkuuu. CoiicTBa pyHkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. T'paduueckoe pericHue JTHHEHHBIX YPAaBHCHHN W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yucaa v BIYMCICHUSA

KBagparHbiii kopeHb u3 uucia. [loHstTue 00 uUppalMOHAIBHOM YHCIIE.
Jecatuunblie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBONCTBAa apuMETHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enpIM NOKa3aTeneM U €€ cporictBa. CTaHmapTHAs 3alUCh YUCIIA.

AaredpanvyecKue BbIPAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA Ha
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanonanbHbIe BRIPAKEHUS U UX TIPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEH KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIE YPABHEHHUS.

['paduueckas uHTEpHIpeTalusi ypaBHEHUU C ABYMSI MIEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWMIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[Tonarue Qynkuun. OOnacTb ONPEACTICHUS W MHOXXECTBO 3HAYCHHM
bynkiuu. CiocoOsl 3aaHus PYHKIIHM.



I'paduk Pynkuuu. Yrenue cpoiictB ¢yHkumu mo e€ rpaduky. [Ipumeps
rpaukoB QyHKUUHN, OTPAKAIOLIUX PEAJIbHBIE TPOLIECCHI.

@OyHKIMY, ONUCHIBAOIIKME MPSMYH0 U OOpaTHyX MPONOPLHOHATIbHBIE
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KVIACC

Yuciaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCITIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOXKECTBOM JIEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU IPSAMOM.

CpaBHeHME J€HCTBUTENIBHBIX 4YHCEN, apu(METUUYECKHEe JEeHCTBUS C
JEVUCTBUTEIILHBIMH YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubmmx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIUKCICHUH.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUMN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHust ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cCucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOW. PemeHne cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padprueckas wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaGona, KoopaAuHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHH TapadOJIbI.



I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y=x3, y =Vx, y = [x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
pEKyppeHTHOH dhopMynoi U HOpPMyYIIOi n-To YIeHA.

Apudmernueckas U reoMmeTrpuueckas mporpeccuu. QopMmynbl n-ro 4ieHa
apu(MeTHIeCKO U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4IE€HOB apUPMETHUECKON W TEeOMETPHUYECKOW Mporpeccuit
TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKECHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JIOCTHXKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN Irpak/laHWHA U peau3allii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXICHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENIHON MpodeccruoHaTIbHOM
JIEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HECHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlMEed B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeuUeCKOM
JIEATEIIBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS IUBUIM3AIINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CPeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIINMU HaBBIKAMU HCCIIEI0BATEIbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  0O0pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pErysapHas Quznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedJIEKCHUU, IPU3HAHHUEM CBOETO
MpaBa Ha OMIMOKY M TAKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJEACTBUHN ISl OKPY’KAIOLIEW Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM U IMyTeH UX pPeIIeHuUs;

8) ajanranus K U3MEHAIIMMCS YCJIOBHUSAM COLUMAJIBLHOM M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, MOHITHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1oruyeckue 1ecTBUA:

e BBIIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHbIEC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, MOHATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIUPOBATH
ONpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOIO aHAJIN3a;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  NPEeOOpPA3OBHIBATh  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATElbHbIC, €IUHUYHBIE, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTEMaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAOMIOAEHUSX W YTBEPKIACHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pazOupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE JOKa3aTeNbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIWIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUusl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCII0JIb30BaTh BOMPOCKHI KaK MCCIEI0BATEICKUM WHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIME MPOTHUBOpPEUYUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UITUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAaHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiICHUS HHPOPMAUUU M WUTIOCTPUPOBATH
perraemMbie 3aJadd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl ©u uxX
KOMOMHAIIUSIMU;

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

KoMMyHHUKAaTHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBHUA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBHUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHECHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMO TEMBI,
po0JIeMBbI, pelraeMoi 3a/1adu, BHICKAa3bIBaTh HJICH, HAICICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHHUSMH JPYTUX
YYaCTHHKOB JHaNora, OOHAPYKWBATh Pa3IMunie W CXOJCTBO IO3WIIHH, B
KOpPpeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  pPE3yJbTaThl  PEIMICHHUS  3aJa4yd,  JKCIEPUMEHTAa,
UCCIICIOBaHMsI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ayTUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOH |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
o0CyX)aTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBBIX (opmax pabotsl (oOCykaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMBI M JIPyTW€), BBINOJHATH CBOIO YacTh
pabOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMH YICHAMU KOMAaH/IbI,
OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIM MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AJITOPUTM PEIICHUS 33aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUsS C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysibTaTa pelieHuss MaTeEMaTUHYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENILCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHKEHUS WM HEIOCTIKECHUS 11EIH,
HAXOJIUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi MOJYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeETHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMHU.

HaxonuTh 3HAa4YeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBINOMHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPKCHHUI. BBIONHATH JEHUCTBUS CO CTENEHSAMH C HaTypalbHBIMU
MOKa3aTEeIsIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3jOKEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJaUM, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAaHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanyecKue BbIPAKEHUA

Hcnonb3oBaTh ajireOpandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B Ipolecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKCHHM TPH 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BeimonHsaTh  mpeoOpa3oBaHUs  IE€JIOTO  BBIP@KEHUS B MHOTOYJIEH
MIPUBEICHUEM TTOJO0HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BBINONMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pPa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIBIO
BBIHECCHUSI 32 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKU CJlaraeMsbix,
puUMEHEeHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHUKH, CMEKHBIX TTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BEIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IpPaBUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepATs, sBISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JIMHENHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YHMCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemiats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTe JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUW 110 YCIOBUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYCHHBIN pe3yJIbTar.

DOyHKUIMHA

N300paxkath Ha KOOPAUHATHOMW MPSIMOI TOUKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJUHATaM, JIy4H, OTPE3KH, UHTEPBaJIbl, 3aAMIMCHIBATH YHACIIOBBIE TPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpOUTH rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBI (YHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXKAY
BEJINYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIINU 10 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco0 TpeACTaBiICHUS W aHaIu3a WHQpOpMaIny,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peaTbHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCS TOIYYUT CIICIYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadaJdbHbBIE MPEACTABICHHS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHUS, OKPYTJIICHUS U BBIYUCICHUHN, N300pakaTh JICHUCTBUTEIHHBIC
YHCJIAa TOYKaMHU HAa KOOPJAWHATHOM MPSAMOM.

[IpuMeHsAT, TOHSATHE apU(METHYECKOTO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIC KOPHH, MCIOJIB3YSl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBITIOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAXKEHU, COIEPIKAIIUX CTENEHH C LEIbIM OKa3aTEJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa3zoBaHMs BRIPAKECHU ISl pEIICHUS PAa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewaty nMHEVHBIE, KBAaJIpaTHbIE YPaBHEHUS U PALMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
mnmpouee).

[lepexoguTh OT ciOBECHON (OPMYIMPOBKH 33Jaud K €€ anreOpandyeckoun
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHCHUSI WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW M MX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WIUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCHONB30BATh (DYHKIIMOHATBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUMU 1O 3HAYECHUIO
aprymeHTa, OlpeAesiaTh CBOMCTBAa (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMEeHTapHbIX GYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, OmHCHIBaTh CBOICTBA YHCIOBOIA
dbyHukuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
MpeaMETHbIE PE3YIIbTaTHhI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATBHBIE YHCIIA.

BoimonHsaTh  apudMeTHYecCKue JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBIOJHITh BBIUMCICHUS C
UppalmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHus1 cCTeNeHEed C LEJNbIMH TOKa3aTelsiMU U KOPHEH,
BBIYUCIISATh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewiate JMHENHBIE W KBaApATHBIE YPAaBHEHUS, YPABHEHHUS, CBOISIIMECS K
HUM, TIpOCTENIIINE APOOHO-pAIIMOHATIbHBIEC YPABHEHHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS JTUHECUHBIM.

PemaTe TEKCTOBBIE 3amadyuM aidreOpaMdeckKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUN (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, H
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pElLIEHUE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIONINE KBAJPAaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JINYHBIX 331a4.

DOyHKIUU

Pacrio3naBath (GyHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadukoB GyHKUUNA BUIA: y = kX, ¥
=kx+b y=kx,y=ax2 + bx +c¢c,y=x3, y= Vx, y = |x|, B 3aBUCHMOCTH OT
3HaYE€HUU KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUI MO UX Ipadukam.

Pacno3naBaTh KBajpaTHuyHyro (QGYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.

YuciioBbIe MOCTAECAOBATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMETHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrOcO0ax 3aaHusl.

BbIMONHATS  BBIYMCIEHHS C  HCMOJB30BaHHEM (OpPMYJ n-ro  4jeHa
apu(PpMETUIECKON ¥ TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH IOCIEAOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHU (C MCIOJIb30BaHUEM KaJIbKyJATOPa, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
MpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucna u BeiuncieHus. PanimoHanbpHbIC )5 | bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpatHeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHune u 06061IeHNE 6 2
BTOpeHHe i HHeHH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7419d08
bubnunoreka LIOK
16 1
> Dyrrium https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoxa Bceero Kontpoabueie  IpaxTuieckue fllsyqennﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsTHE panOHaNBHOIO YKCIIA 1
) Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue TeUCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCE
g CpaBHeHue, ynopsaounBaHue |
paIMOHATFHBIX YHCEI
9 CpaBHeHue, ynopsa0odnBaHUE 1
paIMOHATBHBIX YHCE
10 Crenenp ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJlbHbIM | bubnmoreka [JOK

IIOKa3aTcjIeM

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




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
rokKasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaIbHBIM
MoKa3aTejiemM
15 Pemennie ocHOBHBIX 3a/1a4 HA JpooH,
MIPOLICHTHI U3 pPeaTbHOM MPAKTUKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pPealbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPeaTbHOU MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTBI U3 pPeaIbHOM MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
” Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
7 Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"PaninoHanbpHbIE ynciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
29 [Tepemennsbie. JlonycTrmbie 3HAYCHUS
MepEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
. bu6mmoreka [IOK
30 BBIPKCHHH, pACKPBITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPAXEHUI, pacKpbITUE CKOOOK U
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIx
34 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIBHBIM bubnnoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f42154e
36 CBoIiCTBa CTETICHU C HATYPAIbHBIM bubnnorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTORICHRT https://m.edsoo.ru/7f42276e
38 MHoro4ieHbl bubmorera [JOK

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEITU https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHUTEHN
57 KonTponbhas pabota no teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJJHOU
. . bubmmoreka [JOK
55 MEPEMEHHOM, PEIICHUE TUHEUHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3agay ¢ moMoIs0 bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnorexa [JOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JInHeHoe ypaBHEHHE C IByMS bubnuotexa [JOK
MepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUN bubmuoreka [IOK
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX TUHEHHBIX YpaBHEHHUM

C ABYMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YPaBHEHHI

05 C IByMsI IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHI bubmmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 KontponbHas paboTa o teme bubnnoreka [JOK
"Jlunelinble ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosinne Mexay NByMsl TOUKaMH
KOOPJAMHATHOM MPSIMOi1
77 Paccrosinne Mexay 1ByMsl TOUKaMH
KOOPJAWHATHOM MPSIMOi
73 [IpssMoyronbHas cucTeMa KOOPAUHAT bubnnoreka [JOK
Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmnorexa [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
24 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHE (yHKLHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
N . bubmuorexa [JOK
87 CroiicTsa Qymkumii https://m.edsoo.ru/7f41f078
bubmuorexa [JOK
88 Cgoit i
BOHCTBa yHKLHIL https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
HHCHHAS pyHKLUA https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 MHeliHas pyHKiA https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka TuHEHON bubnnoreka [JOK
GbyHKIIIHI https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIIN
93 I'padux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpadpuku. OyHkuun"

https://m.edsoo.ru/7f41f50a




/ Beepoccuiickas mpoBepoYHast
pabora

96 HroroBas koHTpoJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 xiiacca, 00001eHne 1 bubmaorexa IJOK

I{v P ’ = https://m.edsoo.ru/7f429132
3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H
99 METONOB Kypca 7 Kiracca, 00001IeHue 1 Bubmzorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H

100 METOJIOB Kypca 7 kiacca, 00001eHue 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

101 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brbmmozexa [IOK

I[v P ’ - https://m.edsoo.ru/7f42a27a
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
102 METOIOB Kypca 7 Kiracca, 00001eHue 1 bubmiorexa IJOK
HOB VP > OPORI hitps://m.edsoo.ru/7f42a900
3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 102

[TPOTPAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTHUHBIC TPUOTMIKCHHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleicTBUTEIBbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CaoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 bubmmorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnmnorexa [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKEHMI, COJIepIKAIUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHUe YHCITOBBIX
15 BBIPAYKEHH, COJIEpKALLNX buGnnorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 1eJIbIM TTOKa3aTeeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEJIBHOCTD MTPOLIECCOB B
OKpPY’KarollleM MHUpe
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnnorexka [JOK
oKasarejieM https://m.edsoo.ru/7f435648
21 CBOIiCTBA CTETICHH C IIEJIBIM bubnuotexa [JOK
noxkasarejieM https://m.edsoo.ru/7f43599a
2 CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBagpartsslii TpéxuneH




)5 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
28 Anrebpaunyeckas 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3Ha4eHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAUEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
N bubmoreka [JOK
34 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHune, BBIUUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bubnuotexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC

https://m.edsoo.ru/7f4318c2
bubmuoreka [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BhIPAKECHHUIA,
39 cop e >II<)a UX anared I;qucxne bubmorexa [TOK
AeprRartt p https://m.edsoo.ru/7f43259c¢
npobu
[IpeobpazoBanue BhIpaXKEHUH,
40 COZIEpIKaIlMX allreOpandecKure bubmorexa [TOK
Jlepratl P https://m.edsoo.ru/7f432736
npodu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 coZiep KallMX aareopandecKue bubmmorexa HOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 KBagpaTHoe ypaBHEeHUE
BAIPATHOE YPaBHeHH https://m.edsoo.ru/7f42eela
44 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorera [JOK
AP P https://m.edsoo.ru/7f42eela
45 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorexa [JOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEN KBagpPaTHOIO bubnnorexka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmysa KopHEl KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme apoOHO- bubmumorexa [IOK
pauroHAIBHBIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
59 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
ypaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

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

67

I'padnueckas uaTEpHIpeTaLIys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

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

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a7a4 €
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

71

YUucnoBbie HEPABEHCTBA U X
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MEPEeMEHHON U UX pelIeHHe
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX pPElIECHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PElICHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
by https:/m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnuorexa [JOK

3HaYeHUH PYHKLIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPAXKAMOIIUX PeaThHBIC MPOIIECCHI
D YHKIIUY, OIUCHIBAIOIIUE IPIMYIO U
90 OGYI;TE IIPOIIO n(;lllianLHpre ’ bubmorexa [JOK
PATHYIO TP pH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpauKu
91 l'unep6omna
bu6mmoreka [IOK
92 r 0
Hrepooa https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
r =x2
23 paduic Qymicii y = x https://m.edsoo.ru/7f434572
OyHkun y =x%, y=x3,y=Vx,y =
94 |x|}'711{“ :(I)Hrfecxoey emeHi]/Ie ’ bubnmorexa LIOK
> Tpad p 5 htps://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypCOB 7 U 8 KJIacCOB,
95 0000111eHE 3HAHNH / bubmorexa HOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Urorosas xkoHTposIbHAs paboTa /
96 Bceepoccutickas mpoBepoyHast bubmorera [JOK
P poBep https://m.edsoo.ru/7f434ebd
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U




METOJIOB KypCcOB 7 U 8 KJIACCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U

98 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJ0B KypcOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB EYP . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypPCOB 7 U 8 KJIAaCCOB 1 bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOI0B KyPCOB 7 U 8 KJIaCCOB 1 bubanorexa LIOK
g P . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
102 METOIOB KYpCOB 7 M & Ki1accoB 1 Bubmmotexa [IOK
A P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTECILHBIX YHCEI;
JIEUCTBUTEIBLHEIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM

CpaBHeHUE IENCTBUTENBHBIX YUCEIL,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KeHI/ISI

Oxpyrienue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukuka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . N
YPaBHEHUH, CBOAAIIMNXCS K JIMHEUHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLINXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHnue. Penienne BuG 1OK
. nonnoTexa
13 YpaBHEHUH, CBOASAIINXCS K
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnnoreka [JOK
14 bukBaspaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
bubnnoreka [JOK
15 bukBapaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
22 Pemrenyie TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponbHas pabora o Teme

23 " . -
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 CucremMa 1ByX JIMHEHHBIX y.I.)aBHeHI/II‘/'I
C IByMs IEPEMEHHBIMU U €€ pelICHUE
9 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX J'H/I}I]-IXGIZ'IIEOC, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B ABHEHUH,
31 OJIHO U3 KOTOPBIX HH};{)(GIZIIEOC, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENIEHU
34 ['padmueckas uHTEpIpETALUS




CUCTEMbI ypaBHEHUI C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

perieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas uaTepIpeTaUs
51 HIe)pg)BeHCTB u CHCT:MI;GP:BGHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"Hepasencrtna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpAUHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnuorexa [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoJIbl

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




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpAUHATHI BEPILNHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'padpuku bynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [ToasTHE YKCITIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOI popmyioif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIbl N-TO 4IECHA bubnuorexa [IOK




75

76

7

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUUECKON U TEOMETPUUECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

®opMyIIbl N-TO YJeHa
apuQMeTUYECKOI U TeOMEeTPUUECKOI
[IPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YWICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KontponbHas pabora o Teme

"YucII0BBIE TOCIEA0BATEIHHOCTH'

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEILHBIMU YU CIIAMU,
YUCJIOBas Ipsimast

[ToBTOpEHME, 0000IICHUE U
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHONICHHUS, TTPOTIOPITUN

[ToBTOpEHME, 0000IICHUE U
CHUCTEMATH3AaLUs 3HAHU.
Oxkpyrienue, npuOIMKeHne, OleHKa

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apU(PMETHUESCKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0co00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4
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[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U

9 CHCTEMAaTH3alLMsl 3HAaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHH, TOMYCTHMbIE 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

93 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE U

o4 CHUCTEeMaTH3als 3HaHU. bu6mmoreka [IOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXECHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpenue, o6obIIeHNE 1

05 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMI
[ToBTOpenue, o6obIIEHNE 1

96 cucremaTusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOWCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpenwme, 0600IIEHNE U bubnuotexa [JOK




cucremaTusanus 3Hanuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.

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

bu6mmoreka [IOK

%9 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpEeHME, 0000IICHUE U

100 CUCTEeMaTH3aIMs 3HAaHHH. |
['padmyeckoe penieHue ypaBHEHHU U
UX CUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMaTH3aIINS |
3HAHHUN

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJbTara
1 YHucna 1 BBIYMCICHUS
. BoeinonHATe,  coderas  yCTHbIE M IHCBMEHHBIE  HPHUEMBI,
' apupMeTHyecKue JecTBUA C pallMOHAIbHBIMU YUCIAMU
HaxomuTh ~ 3Ha4YeHWsT  4YMCIOBBIX  BBIP@XKEHHUM,  NPUMEHATH
1.2 pa3Ho0Opa3Hble CIIOCOObI U MPUEMBI BBIUYUCICHHS 3HAYCHUNH JAPOOHBIX
BBIPAKEHUH, coiepKalliX OOBIKHOBEHHBIE U JECATHUHbIE TPOOH
[lepexoguts 0T omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHUBaTh U YNIOPSJOYMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OKpyriarh uncna
BbBINONMHATE NPUKUAKY M OLEHKY pe3ylbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE JIeHCTBUSA €O
CTETECHSIMU C HATypaJIbHBIMU I10Ka3aTeIsIMU
= [IpuMeHsTh TNpU3HAKU JACTUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
. HaTypaJIbHBIX YUCEI
Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIE  3aJadyd, CBA3aHHBIE C
OTHOIIIEHHUEM BEJIMYMH, MIPONOPLUOHATIEHOCTHIO BEJIMYMH,
1.8 IIPOLIEHTAaMH, HHTEPIPETUPOBATh pE3YyNbTaThl pEIICHUs 3aJad ¢
y4€TOM OTpaHUYEHUH, CBSI3AHHBIX CO CBOIMCTBAMHM paccMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
51 Hcnonp3oBath anreOpanvyeckyr0 TEPMUHOJOTHIO U CHUMBOJIHKY,
' MIPUMEHSTH €€ B IIPOLIECCE OCBOCHMS Y4eOHOT0 MaTepuaa
2.2 Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX




SHAYCHUAX MMCPCMCHHBIX

BrInmonHsITh npeo6pasoBaHH;1 OCJIOTO BBIPpAXCHUA B MHOI'OYJICH

- MIPUBEICHUEM MOJIOOHBIX CIaraeMbIX, pACKpPhITUEM CKOOOK
BbInonHAT, yMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH U MHOTOWIEeHA Ha
2.4 MHOTOYIEH, TPUMEHATh (OpPMyNnBl KBajpaTa CyMMBI W KBajapaTa
pasHocTu
OcyiecTBIATh pa3ioKeHUEe MHOTOUJICHOB Ha MHOXKUTEIH C TTOMOIIBIO
2.5 BBIHECCHHSI 32 CKOOKHU OOIIEro MHOXHUTEIS, TPYIIIUPOBKU CIAraeMbIX,
MpUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS
Y [IpumensTs npeodpazoBaHUsI MHOTOUJICHOB ISl PELICHUS PAa3JIMYHBIX
. 3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX MIPEAMETOB, U3 PEATbHON MPAKTUKH
57 Hcnonb30BaTh CBOWCTBA CTEMEHEM C HATypaJbHBIMU IOKa3aTeNsIMU
' JUTSL TPE0OPa30BaHUSI BRIPAKESHUH
3 YpaBHEeHUs 1 HEpABEHCTBA
Pemate sMHEWHBIE ypaBHEHHs C OJHOW IIEPEMEHHOMW, IPUMEHSI
3.1 MpaBWIa Mepexofa OT UCXOJHOTO YpaBHEHHs K PAaBHOCHIBHOMY €MY.
[TpoBepsTh, ABASETCS JU YUCIO KOPHEM YPaBHEHUS
32 [IpumensTh rpaduueckue METOABI TPH  PEIICHUU  JIMHEHHBIX
' yYpaBHEHUH U X CUCTEM
33 [TonOupath mpUMepsI Map YKCEN, SBISIFOIIMXCS PEIICHUEeM JIMHEHHOTO
. ypaBHEHUS C IBYMS TIEPEMEHHBIMU
CTpouthb B KOOPIAUHATHOMN TUIOCKOCTH TpayK JMHEUHOTO YPaBHEHUS C
34 IBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPUBOJIUTH MPUMEPHI
peuleHus: ypaBHEHUS
35 Pemiate cuctemsl 1ByX JUHEHHBIX YPaBHEHUU C ABYMs IEPEMEHHBIMU,
' B TOM 4ucCIIe rpaduyecKku
CocTaBisTh W pelaTh JUHEHHOE YPAaBHEHHE WM CHUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH IO YCJIOBHIO 33Ja4d, HHTEPIPETUPOBATh B COOTBETCTBHUHU C
KOHTEKCTOM 3aJ[a4¥ MMOJTyYeHHBIN pe3yabTatT
4 Koopaunats! u rpaduku. @yHKIIMN
N3o0paxkaTh Ha KOOPAWHATHON NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HUHTEPBaJbl, 3alUCHIBaTh
YHUCJIOBBIC TPOMEKYTKH Ha alireOpandecKoM SI3bIKE
4.2 OTMeuaTh B KOOPAMHATHOW TIUIOCKOCTH TOYKHA MO 3aJaHHBIM




KOOpJAMHATaM

Crpoutsb rpaduku tuHeHHbIX GyHkuui. Ctpouts rpaduk GyHKIHH Y

4.3
= x|
OnuceBaTh ¢ MOMOINIBI0 (DYHKIIMI HW3BECTHBIE 3aBHCHMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTD, POU3BOIUTEIHHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Tonumarpe rpaduueckuii  crmoco® MpEACTaBICHUS H  aHAIM3a
4.6 nH(OpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHPOpPMAIHMIO U3
rpauKOB peabHBIX IIPOLIECCOB U 3aBUCUMOCTEH
8 KJIACC
Koxa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yjabTara
1 Yucna v BEIYUCICHUS
Hcnons3oBaTh HayaJIbHBIC MpeICTaBICHUS o MHOKECTBE
. JNEUCTBUTENBHBIX YHCEIN JJI CPABHEHUS, OKPYIJICHUS] U BBIUUCICHUH,
. n3o0pakaTh JICUCTBUTEIIbHBIC YHCJIA TOYKAMH Ha KOOPJIWHATHOMN
psAIMON
[IpumenaTp moHATHE  apUPMETUYECKOTO  KBAJIPaTHOTO  KOPHS,
- HaXOJOUTh KBaJpaTHbIe KOPHHU, HCIONB3yd TMPU HEOOXOAUMOCTH
' KaJIBKYJIATOP, BBITOIHATH TPEOOpa30BaHUs BBIPAXKCHUH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3Yysl CBOWCTBA KOPHEH
13 Hcnonp30oBarh 3amucH  OONBIIMX M MAaJbIX YHCEI C IOMOIIBIO
. JECATUYHBIX Ipo0eit u cTeneHel uncna 10
2 Anrebpanyeckue BoIpaKeHUs
[IpuMeHATh TOHSATHE CTENEHU C IEJbIM TOKa3aTelieM, BBIOIHATh
2.1 MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKALIUX CTEHNEHH C IIeNIbIM
MOKa3aTeyieM
BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX
2.2 BBIPQKCHHII HAa OCHOBE TMpaBUJI JACHCTBHI HAJ MHOTOYJIECHAMH U
anredpandecKuMu ApoOsMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKUTENU
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3.1

3.2

[TpumeHnsaTh MpeoOpa3zoBaHusl BBIPAKEHUNA IS PEIICHHs Pa3JIMYHbBIX

3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX NMPEAMETOB, U3 pealbHON MPAKTHUKU
YpaBHeHMs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHUA W PAalHOHAJIBHEBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPEMEHHBIMU

[IpoBoauTh mpocTellIne HCCIEIOBAaHUS YpPAaBHEHUI U  CHUCTEM
ypaBHEHHMH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/icTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUI pEILLEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe)

33

[lepexomuth OT cIOBeCHOH  (QOpPMYIHpPOBKM  3amadu K e
anreOpanvyeckoil MOJIENH C MOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 33a]1a4¥ MOJYyYECHHBIN pe3yJibTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX CUCTEMBI,
naBaThb  rpaUyuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIUU

[loHuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHBIE MOHATUS M A3BIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPEeNsTh CBOWCTBA (YHKLIUHU

1o e€ rpauKky

4.2

Crpouts rpaduku 371€MEHTapHBIX QYHKIMM BUAa: y=k/x, y =x%, y = X3,

y = |X|, onuchIBaTh CBOMCTBA YUCIOBOM (DyHKIMH 1O €€ rpaduKky

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

Yucna 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YHOpAAOYMBATHL pPALMOHAJIBHBIC W HPPALUOHAJIBHBIC

qHucia

BrinonHsTh apI/I(bMeTI/I‘-ICCKI/Ie JEUCTBHSA C palluOHAJIbHBIMA YUCJIAMU,



COoucCTass YCTHBIC U MHUCbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHUA C

HppanioOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonute 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYHCIIATH 3HAYCHU A YHUCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTCHBHLIe 4uciia, BBIIOJHATL NPUKHUIKY PE3YyJIbTaTa

BBIYHMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

2.1

22

23

YpaBHEHHUs U HEpABEHCTBA

Pemarp nuHelHble W KBaJpaTHble ypaBHEHUS, YpaBHEHUS,

CBOJISIIIMECS K HUM, POCTEHIINe TpOOHO-paIliOHANIbHBIC YPABHEHUS

Pemarn cuctemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYM: IICPEMEHHBIMU
U CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OHO YPAaBHCHHUEC HEC ABJIACTCA

JIMHENHBIM

Pemate TexkcTOBBIE 337auM anreOpandeckuM CIOCOOOM C IOMOIBIO
COCTABJICHUS ypPAaBHEHMS WM CHCTEMBI JBYX YPAaBHEHMH C JIBYMs

NEPEMECHHBIMU

24

IIpoBoguTh npOCTEMIIME HCCIENOBaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
MIpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPAaBHEHUE UIIU

cucreMma ypaBHeHI/Iﬁ peuieHus, €Ciin UMECT, TO CKOJ'IBKO)

2.5

2.6

2.7

Pemrats JIMHEHHBIC HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
I/I306pa)KaTB pCHICHUC HECPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIIMChIBaThb

peuIeHue ¢ MOMOIIIbIO CUMBOJIOB

Pemate cucteMnl JIMHEHHBIX HCEPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIFOYAOOME KBAJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuieHuce
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM pr[MOfI, 3alucCbiBaTh PCUICHUEC C
IIOMOIIBIO CHMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NPpH PCIICHUHU PA3JIMYHBIX 3a1a4

DOyHKIUU

3.1

Pacmio3naBarts byHKIIMH M3y4YEHHBIX BUJIOB. IToxa3eiBaTh
CXEMaTHUYECKH PaCIoIOKEHUE Ha KOOPIWHATHOHN TIIOCKOCTH rpaduKoOB
¢dbynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHU K03()(HUIIMEHTOB, OMUCHIBATH CBOUCTBA (PYHKIIHIA




3.2

33

34

4.1

4.2

4.3

4.4

[Toka3piBaTh CXEMAaTUYECKH PACIONIOKEHHE Ha  KOOPIMHATHON
IJIOCKOCTH TpadukoB GyHKUMHA Buaa y = VX, y = |X| U omuchIBaTh
cBoicTBa (DYHKITHI

Ctpouth ¥ H300paXkaTh CXEMaTHYECKH TpadUKu KBaJPAaTHUIHBIX
(GyHKIHH, OINHUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIHMHA IO WX
rpadukam

PacniosHaBath KBaIpaTuuHyr0 (QYHKIHIO TIO0 (Qopmylie, TPUBOAUTH
MpUMEPHl KBaJpaTHYHBIX (QYHKIUH W3 peallbHOW JKU3HH, (DU3HKH,
reOMETPHUH

Apudmerndeckas ¥ reoMeTpUIECcKas IPOrpeccuu

Pacrnio3HaBaTh apupMETHYECKYI0 H T€OMETPHUCCKYIO MIPOTPECCHH TIPU
pasHBIX CIIOCO0AaX 3alaHMsI

BEBITIONHATE BBIYUCICHUS C KCIOJIB30BAaHHEM (GOPMYJT n-TO UICHA
apu(METHUECKOW U TEOMETPUYECKON MPOrPECCHid, CYMMBI TEPBBIX N
YJICHOB

N300pakaTh WieHbI MOCICIOBATEIIPHOCTH TOYKAMH HA KOOPIMHATHOU
TUIOCKOCTH

Pemarp 3amaun, CBSI3aHHBIC C YHCIOBBIMHU ITOCIICIOBATEILHOCTSIMH, B

TOM 4YHUCJIC 3aaayu H3 peanLHoﬁ KHN3HHU (C HUCIIOJJB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOM (OPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE palMOHAIBPHOTO YHCIA, 3alHCh, CPaBHEHHE,
YHOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
15 Apudmernueckue IeCTBUS ¢ pallMOHAIBHBIMU YuciIaMu. Pemenue 3amgay us3
' pealibHOM MPAaKTUKK HA YacTH, HA IPOOH
13 Crenenb C HaTypalbHBIM IIOKa3aTeleM: OmpeleneHue, mnpeoOpazoBaHUe
' BBIPQ)KEHUI Ha OCHOBE OTIPEICIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [IpouieHThl, 3anuch MPOLEHTOB B BUJAE ApoOU U ApoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 33]1a4M HA MPOLEHTHI, pELICHUE 33]1a4 U3 PEAIbHON TPAKTUKHU
s [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3OXKEHHE HA  MHOXHUTEIU
' HATypaJbHbIX YHCET
L6 PeanbHble  3aBuCMMOCTH, B TOM 4ucie TmpsmMas ©  oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHUs
51 [IepeMeHHBIE, UHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NIEpEeMEHHON. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBiaeHre 3aBUCMMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIBI.
' Brruucnenus no ¢popmynam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIDOKEHHMH, TOXIECTBEHHO  DPAaBHBIC
' BBIPKECHUS
24 CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM
5 s OpHowenbl U MHOrouseHsl. CreneHb MHOrowieHa. Clio)keHue, BbIUUTaHUE,
' YMHOXEHHE MHOTOYWJIEHOB
Y ®opMyiIbl COKpAIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIHN
3 YpaBHeHus
31 VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCHUJIBHOCTb YPAaBHEHUN




JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO

32 ypaBHEHUS, PEIICHUE JIMHEMHBIX YPaBHECHUI
33 CocraBiieHHE ypaBHEHUH IO YCIOBUIO 33Jaud. PernieHue TeKCTOBBIX 3a7ad ¢
' MMOMOLIBIO YPABHEHUI
34 JluHeliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHUH C JABYMsl IN€peMEHHbIMHU. Pemienue
3.5 CHCTEM YpaBHEHHUH CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHusi TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKmm
4.1 Koopaunara Touku Ha nmpsiMoi
42 YucnoBble NpOMEXYTKU. PaccTosiHue Mexay AByMsl TOUKAMH KOOPAMHATHOU
' IPSAMO
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHAaTa
' TOYKHU Ha KOOPJAMHATHOM MJIOCKOCTH
a4 [Tpumepsrl TpadukoB, 3anaHHbiXx Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'paduk byHKumn y = [X|
47 ['padmyeckoe pelieHUe JTUHEHHBIX YpaBHEHUW M CHUCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna 1 BBIYUCIICHUS
. KBagpatHbiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEH U HMX NPUMEHEHUE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIHHBIC
qucia
1.3 Crenens ¢ 1ensIM MokasareneM u e€ corictsa. CTaHgapTHas 3aluch Yucia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaTsslil TpEéXuiieH, pa3ioKEHUE KBaPaTHOTO TPEXUIEHA HA MHOKUTEIN
22 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpandeckoit qpodu




2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKECHHE, JIeTICHUE anreOpandeckux Ipoodei
24 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pewrenue ypaBHeHuUl, CBOAAIIMXCA K JIMHEWMHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme qpoOHO-palMOHALHEIC YPaBHEHUS
I'paduueckas uHTEpHpETaLUsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs NepeMeHHbIMU. [IpuMepsl pemieHus cucrem
HEJIMHEHHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 3324 alreOpandeckuM criocoOom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEpABEHCTBA C OJJHOIM NEPEMEHHOU
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OHOU NEPEMEHHON
4 OyHKIUU
il [Tonstue ¢ynkuu. OOIacTh oOmpefeNeHuss W MHOXECTBO 3HAYCHHI
. ¢ysaxuu. CrocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkunu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKLINH, OTPAXKAIOLUINX pPealbHbIE POLECCH
a4 @OyHKIIUY, OMUCHIBAIOIIME TMPSAMYI0 U OOpaTHYK IpPONOPLUOHAIbHbIE
' 3aBUCUMOCTH, UX TpaQuKu
4.5 @yHKIUU y =x7, y = x7
4.6 ®ynximn y = Vx, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM
9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
1 Uucna u BBIYUCTIECHUS
. PamonanbHble uncna, UppalUOHATbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHbIE
' JECATUYHBIE JPOOH




MHO€eCTBO IENCTBUTEIBHBIX YHCEN, JEHCTBUTEILHBIE YHCIA KaK OECKOHEYHEIE

JeCATUYHBIC IpoOu. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEXKITY MHOKECTBOM

h2 JEHCTBUTENBHBIX YMCEN U KOOPAMHATHOMN npsAMoil. CpaBHEHME J1EHCTBUTENIBHBIX
4yucell
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPY’KaIOIIEro MUPA,
14 JUINTENILHOCTh TPOIECCOB B OKpyxkaromeMm wmupe. [Ipubmmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmxkenusa. Okpyrienue uucen. Ilpukuaka u oueHka
pPE3yJIbTAaTOB BBIYMCIIEHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienue ypaBHEeHUH, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
)4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelleHuss ypaBHEHUH TpeTbed U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-paIlOHAIBHBIX YpaBHEHHHA
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pewienue cucrem IByX JIMHEMHBIX YPABHEHHI C IBYMs IEPEMEHHBIMU
-0 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JINHEHHOE, a IPyroe —
' BTOPOH CTEIIEHH
2.10 I'padmueckas uHTEpIIpETaLIs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peienne cucreM TMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa
216 I'paduueckas mHTepmpeTalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' NePEMEHHBIMHU
3 DyHKINA
31 Ksanparuunas ¢ynxnus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIMHATHI
' BEPILKHBI TapadoIibl, OCb CAMMETPUHN TapaboJIbI
3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cpoiicraa




33 I'paduku Qynkiuit y=k/x, y = x° 1 uX cBOWCTBa

34 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucaoBbie MOCIEI0BATEIBHOCTH

i1 Omnpeznenenne u COcoObl 33/1aHUSI YUCIOBBIX IOCIEIOBaTENIbHOCTEH. 3amanue
' II0CJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyIIoif n-ro dieHa

42 Apudmernueckas mnporpeccus. Dopmynbl n-ro  wieHa apupMeTHUECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. PopMmynbl n-ro  4YjJ€Ha T'e€OMETPHUYECKOM
' IPOTPECCUH, CYMMBI IIEPBBIX 71 YICHOB

44 N3o0paxkenue wieHOB apu(PMETHYECKOM W TeOMETPUYECKOH MPOrpeccHii
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA pOCT

4.5 CJ105KHbI€ MPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATh IOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHHM, NPH PEIICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBarh MOHATUAMM: OIPEAEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€IUMOCTb HATYpaJbHBIX YHCEI, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METHUYECKUl KBaJpaTHBI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTENneHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAacdy€Thl MO (QopmyIam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSIMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4YHCJI€ C HCHOJb30BaHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMmenue ONeprupOBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE NPU PELIECHUHU 33]1a4 U3 IPYruxX MpeaMeETOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJIMHATHYIO
MNpSMYI0O ¥ KOOPAMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduk QYHKIMU, HYIN
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHBIIEEC 3HAYCHUS
byHKIHIH; yMeHHe OIIepUPOBATH HOHSATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTuyHas (HyHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHHS 3aJad U3 JAPYTUX
y4eOHBIX TIPEJAMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUPOBAThH HOHATHAMMU: [0CJIe10BATENbHOCTb,
apudmernueckass M TE€OMETpUYEcCKass  IMPOTPecCUr;  yMEHHUe
HCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/a4, B TOM 4YHCIE 3a1ad U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
MOKYIIOK W yCIIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTU YIPABJICHUS JIMYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO  3aJ/1ayH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

MEaHaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYr'OJIbHUKA, I-ICTI:IpéX}/l"O.]'H:HI/II(,




napajienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKPY’KHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO)KJIECHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IMAPALUIEIbHOCTh M NEPHEHAUKYISAPHOCTh MPSIMBIX,
yrojl MeXAYy HpsSMbIMU, NEPIEHIUKYISAp, HAKIOHHAs, HPOEKLu,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM U NPSAMOH; yMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJIbHHKA,
teopeMy Iludaropa, TpUroHOMeTpUUYECKHE COOTHOLICHHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY MWJIU

CHUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPbBI U KOOPAWHATHI IAJIA MPCACTABIICHUS
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC U3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIlIee W HAWMMEHbIIEE 3HAYCHHS, pa3MaxX YHCIOBOro Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPIOPETUPOBATH M  MPeoOpa3OBHIBATH



15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue onepupoBaTh TMOHATHIAMU: CIyYalHBIA OMBIT (CITydalHbII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOKHBIMH DJIEMEHTapPHBIMH COOBITHSIMH; YMEHHUE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa M C HCIOJIb30BAaHHEM
MpaBWIa YMHOXKEHHUS; YMEHHE OIICHMBATh BEPOATHOCTH peabHBIX
COOBITUN M SIBICHWUHU, MOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITHMM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  uyMcna. Apu@MeTHdeckue Olepaluud ¢ PalUuOHAIbHBIMU
' YyHuClIaMu

14 JelictBuTtenpHble uuciaa. Apu(pMeTHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouieHst

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHU
3 VYpaBHEHMS U HEPABEHCTBA

i1 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

1s Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- Anre6pa, 7 xmacc / MakaperueB FO.H., Munmtox H.I'., Hemkxor K.H., CyBopora C.b.
Axunonepnoe o6mectBo «M3narenbctBo «IIpocsemienuey;

- Aunrebpa, 8 wiacc / MakaperueB FO.H., Mungrok H.I'., Hemkxos K.U., CyBoposa C.b.
AxunonepHoe obmectBo «M3narenbcto «llpocBemienuey;

- Anre6pa, 8 kimacc / Mepsisik A.I'., ITononckuii B.B., Sxup M.C. AkunonepHoe 00111ecTBO
«M3natensckuii nentp «Benrana-I'pad»;

- Aunre6pa, 9 knacc / Mep3msik A.T'., Ilononckuii B.b., Sxkup M.C. AkunoHnepHoe o0I1ecTBo

«M3natennckuii nentp «Benrtana-I'pady.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

- byuko E.B., Mep3msax A.I'., Ilomonckuii B.b., Sxkup M.C. Anrebpa. Meroauueckoe
nocodue. 7 knacc. AkunonepHoe obuiectso «M3narensckuil nentp «Bentana-I'pady;

- byuko E.B., Mep3msax A.I'., Ilononckuii B.b., fAxup M.C. Anrebpa. Meroauueckoe
nocobue. 8§ kmacc. AkunonepHoe obmecto «M3narensckuii neHTp «Benrtana-I'pady;

- byuko E.B., Mep3msax A.I'., Ilomonckuii B.b., Sxkup M.C. Anrebpa. Meroauueckoe
nocodue. 9 knacc. AkunonepHoe obuectso «M3narensckuil nentp «Benrana-I'pady;

- Mepznsak A.T'., [Tononckuit B.b., Pabunosuy E.M., Sxup M.C. Anrebpa. lunaktuueckue
Matepuaibl. 7 kiacc. AkiuonepHoe o0uiectBo «M3aarensckuii neHtp «Benrana-I'pad»;

- Mepznsak A.I'., [lononckuit B.b., Pabunosuuy E.M., Sxup M.C. Anrebpa. lunakruueckue
MaTepHaisbl. 8 kiaacc. AKIoHepHoe obmecTBo «M3natensckuit nenTp «Benrana-I'pady;

- Mepznsak A.T'., [Tononckuit B.b., Pabunosuy E.M., Sxup M.C. Anrebpa. JJunaktudeckue
MatepHaisl. 9 kinacc. AkipoHepHoe obmecTBo «M3natensckuit nenTp «Benrana-I'pady;

- IlecrakoB C.A., Smenko N.B. Anrebpa. YHuBepcaaibHblii MHOTOYPOBHEBBIN COOpPHUK
3amad. 7-9 knacc. U3narensckuii nentp «lIpocsemenuey;

- KpaiineBa JI.b. AnreGpa. Mertoauueckoe mocoOue. 7 kiacc. AKIMOHEpPHOE OOIIECTBO
«M3narensctBo «lIpocsemenue»;

- KpaitneBa JI.b. Anrebpa. Meroaudeckoe mocodue. 8 kiacc. AKIMOHEPHOE OOIIECTBO

«M3narenbcTBO «lIpocBemenney;



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HUHTEPHET

https://myschool.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/

https://lesson.academy-content.myschool.edu.ru
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