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MNOACHUTEJBHASA 3AIIMCKA

Anrebpa sBiSeTCST OAHMM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECTIeUnBAET U3yUCHHE IPYTUX AUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
POAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM KM3HU. Pa3BuTue y oOyuaromuxcs
HAYYHBIX NPEJCTABICHUA O NPOUCXOXKACHUU M CYHIHOCTH ajreOpandeckux
a0cTpakuuii, coco0e OTpaskeHUs] MaTEMAaTUYECKO HAYKOH SIBJICHUN U MPOLIECCOB
B IpPHpOJIE U OOILIECTBE, POJIM MATEeMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ Ka4eCTB MBIIUICHHUS, HEOOXOAUMBIX I aJaNnTaliid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecrneuyumBaeT pa3BUTHE YMEHHsS HaOIIOAATh,
CpaBHMBaTh, HaXOJAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOHI,
dbopmynupoBath yrBepxkAcHUA. OCBOEHHE Kypca anreOpsl o0ecrieurBaeT pa3BUTHE
JIOTHYECKOTO MBINUICHUS] OOYYarOMIMXCSA: OHHM HCIOJIB3YIOT JEAYKTUBHBIE H
UHAYKTHUBHBIE PacCyXJeHus, 00001eHNEe U KOHKPETU3AIUI0, aOCTparupoBaHUe U
aHasioruto.  OOydeHue  anreOpe  IpeanojiaraeT  3HAUYUTEIbHBIH  00BEM
CaMOCTOSITENTFHOM ~ JIEATEIHbHOCTH OOYyYaIOIUXCS, IO3TOMY CaMOCTOSITETbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykrype mporpammbl y4eOHOro kKypca «Anredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMUMAIOT COJEPKATEIbHO-METOIUUYECKHIE
auHUM: «Yucaa U BBIYUCIECHUSN», «ANreOpandeckue BhIpaXKeHUsD, «YpaBHEHUS U
HepaBeHCTBa», «DyHkiumy. Kaxkmgas u3 3THUX coaepKaTeabHO-METOAUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYSI C
IpyrUMH ero JuHMsIMH. B Xozme wu3ydeHus ydeOHOro Kypca OO0ydaromiumcs
IPUXOJIUTCS JIOTHYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBsI3M ¢ 9TUM B mporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBHI JIOTHKH, IPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3zieniax
MaTeMaTH4YECKOro oO0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MaremMaTuueckoro s3bika. CoaepkaTenbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTo Kypca «AureOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne mauHUM «Yuclia W BBIYUCICHUS» CIYXKUT OCHOBOW MJis
JaBHEHIIIETO M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaroIIXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMAaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl IOBCEIHEBHOI
®U3HU. Pa3BuTHE MOHATHA O YMCJIEe HAa YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUA
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHS YHUCIOBOM
JIMHUU OTHECEHO K cpeHeMY 00111eMy 00pa30BaHHUIO.

CopeprkaHue IByX anreOpandecKux JUHUN — « AreOpandecKue BRIPaKCHUS
U «YpaBHEHHS] U HEPAaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOIINXCS
MaTEeMaTUYeCKOro arnmapara, HeOOXOAUMOTO JUIsl PelleHUs] 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'0 00miero oOpa3oBaHMsl Y4eOHBIM MaTepuas TPYIIUPYETCS BOKPYT
palroHaIbHBIX BBIpAXKEHUIN. AJredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMATHKU Kak
A3bIKa IS TOCTPOCHHMS MAaTEMaTUYECKUX MOJENICH, ONMUCAHUS IPOLIECCOB H
SBJICHMM peanbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOIAT TaKxkKe
JalbHENIIee pa3BUTUE AJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOJWMOIo, B
YaCTHOCTH, JUIsI OCBOEHUSI Kypca HH()POPMATUKH, W OBJAJECHUE HABBIKAMH
NEAYKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBanue CUMBOJBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIMOHAIbHO-Tpa(UUYECKON JIMHUU HALlEJICHO Ha MOIYYCHHE
0Oy4arolUMHUCs 3HaHUM 0 (PYHKUMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJENu
JUTSL ONTMCAHUS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUNA B IPHUPOJIE
u obmiectBe. M3yueHne maTepuasia CHOCOOCTBYET Pa3BUTHIO Yy OOy4YaroOIIMUXCA
YMEHHMSI UCTIOIb30BaTh Pa3JInYHbIEC BHIPA3UTENbHBIE CPEACTBA SA3bIKa MATEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (HOpMHUpPOBAHHE
IpeJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN LUBUIM3ALUU U KYJIbTYPBI.

CornacHo yueOHOMYy IUTaHy B /-9 Kjaccax H3ydaeTcsi Y4eOHBIM Kypc
«Anre0Opa», KOTOpPbI BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3Aeibl COJEPKAHUS:
«Uucna ¥ BBIUHUCIEHUSA», «AJreOpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Henelnwo), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Yuciaa 1 BIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, IEPEXOJ OT OJHOU (OPMBI 3aIHUCH
npobeit k gpyroil. IloHsiTMe palnMOHAIBHOrO 4YHCHA, 3alucCh, CpPaBHEHHE,
yOOPSAIOYMBAHUE  pAllMOHANBHBIX 4ucel. ApudmeTnueckue JEUCTBUS C
palMOHAIBHBIMYM YHMClaMu. PenieHue 3a1ad M3 peajabHOM MPAKTUKU HA 4YacTH, Ha
Jpo0u.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpeaesieHne, MpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaud Ha
IIPOLICHTHI, PEHIEHUE 33]1a4 U3 PEAJIbHON IPAKTUKH.

[IpuMeHEHNE TPU3HAKOB  JEIUMOCTH, pAa3JO0KEHHUE HAa  MHOKHUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mcie TmpsiMas U oOparHas
MIPONOPIUOHAIBHOCTH.

AuredOpanvecKue BbIPAKEeHUs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEKly BEIMYMHAMU B BUJIE
bopmybl. Beruucnenus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUM,
TOXX/IECTBEHHO pAaBHbIE BBIPAKEHMS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, TpaBUIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHouwiensl U MHOTOWIEHbI. CteneHb MHOrOwIeHa. CloXKeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyJbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBbl M KBajpaT paszHocTtu. Popmysia pa3HOCTH KBaAparoB. PazmoxeHune
MHOTOWICHOB Ha MHOXUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YUCJIO KOPHEHU JIMHEWHOI'O
YpaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CoCTaBlI€HHE YpABHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 C IOMOILBIO0 YPABHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs MEpeMEHHbIMU U ero rpaduk. Cucrema ABYX
JVMHEMHBIX YpPaBHEHUW C JBYMS INEPEMEHHBbIMU. PelleHue cucrteM ypaBHEHUU
CrocOoOOM MOACTaHOBKU. [Ipumepbl peleHrs TEKCTOBBIX 3a7ad C MOMOUIBIO
CHUCTEM ypaBHEHHM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKH Ha KOOPJIWHATHOMU IockocTu. [IpumMeps! rpadukos, 3a1aHHbIX opMyTamMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTei. Ilonstue dynkuuu. ['paduk
dbynkuuu. CroiicTBa Gynkuuii. Jlunelinas ¢pynkuus, e€ rpapuk. 'paduk pyHKUIUN
y = [x|. 'paduueckoe perieHne TUHEHHBIX YpPaBHEHMH M CHUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC

Yucaa v BBIYMCJICHUS

KBagpatHbiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BAHUI0 YHCIOBBIX BBIPAXKEHUN
Y BBIYUCJICHUAM. [{efiCTBUTENbHBIC YUCIIA.

Crenens ¢ LenbIM NTOKa3aTeneM U €€ cBoilcTBa. CTaHIapTHAs 3alIUCh YMCIA.

AnreOpandeckue BhIpaKCHUSAJITe0pandecKkue BbIPaKeHusl

KBampaTHbpiii  TpE€xwieH, pas3loKEHWE KBAJAPAaTHOrO TpEXWIEHAa Ha
MHOKUTEJIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOWCTBO anreOpanyeckod apoOu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJeHHE alreOpandecKkux apoOei.
PannonanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

VYpaBHEHHS 1 HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmylna KOpHEW KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Penienvue ypaBHEHMM, CBOIAIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiime qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduyeckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpumepsl pelieHuss cuctem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Perienrie TEKCTOBBIX 33724 alireOpanvdecKuM CIIOCOOOM.

YuciioBble HEPABEHCTBA UM UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

OyHKIMNDPYHKUMH

[Tonsitne Qynknum. OOnacTh OMpeneieHWss W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anus PyHKITUH.

I'paduk pynkiuu. Yrenune cBoicTB dyHKuu no e€ rpaduxy. [Ipumepsl
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMKA, ONUCHIBAIOIIME TPSIMYI0 ¥ OOpaTHYIO IPOMOPIIMOHAILHBIC
3aBHCUMOCTH, HX rpaduxu. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yuciia ¥ BBIYHCICHUSA

PannonanbsHble YMClia, UppalMOHATIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUYHbBIE
JEeCATUYHBIE APOOH. MHOXKECTBO JAEMCTBUTENBHBIX YUCEN, AEHCTBUTEIBHBIE YK CIIA
KaKk OECKOHEUHbIE JleCATUYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHeHME JIEHCTBUTENBHBIX 4YHCEN, apuMeTudecKkue JeUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHMe. PemieHune ypaBHEHUH, CBOISIIMXCS K JIMHEUHBIM.

KBaaparHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOIAIIMXCS K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHMU. PemieHue TEKCTOBBIX 3adad
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ AByMs NepeMEHHBIMU U ero rpaduk. Pemenue cuctem nByx
JIMHEWHBIX YPABHEHU C ABYMS IIEPEMEHHBIMU. Pellienre cucreM IByX ypaBHEHUH,
OJIHO W3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTOpol creneHu. I['paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 33714 anreOpanyeckuM CrocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padrueckass wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIUNDYHKIUU

KBaapatnunas ¢yskius, e€ rpaguk u cBorictBa. [lapabona, kKoopauHaTHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

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



Yucnosele  MOCHEAOBATEILHOCTUYUHMCIOBBIE  MOCJEI0BATEILHOCTH U
Iporpeccuu

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. Popmynbl N-ro WieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON U TEeOMETPUUYECKOM MPOTPECcCHid
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM M DKCHOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl  y4eOHOTO Kypca
«Anredpa» XapakTepU3yrTCs:

1) naTpuoTHYEeCKOe BOCTIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W  HACTOSALWIEMY POCCUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHMEM K  JIOCTHIKEHUSIM  POCCHUMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) TpakIaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHUIO 00S3aHHOCTEN Irpak/laHUHA U pealli3allii ero
npaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP TPa)kJIaHCKOTO OOIIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIECHUIO dTHUECKUX TIPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B ICATEIHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTaHOBKOM Ha aKTMBHOE Y4YaCTHE€ B PEIICHWH TMPAKTHYECKUX 3a]ad
MaTeMaTUYECKOW HAMpPaBIEHHOCTH, OCO3HAHUEM BAXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUsI HA TMPOTSHKEHUM BCEH KU3HU ISl YCHENTHOW MpodecCHOHAIbHON
JEATEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM UHIUBUIYAIHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIMTAHNE:

CIIOCOOHOCTBIO K OMOIIMOHAJLHOMY U  OCTETHUYECKOMY BOCHPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, PELICHUM, PACCYKICHUM, YMEHUIO BUJIETh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHMS:

OpUEHTAlMEed B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA YEJIOBEKa, MIPUPOJIBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HayKu Kak cQepbl dYeloBeYeCKOn
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSl W 3HAUMMOCTHU JUISl Pa3BUTHUSL LIUBUIN3ALINH,
OBJIJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTeMaTUYECKOW KyJIbTYpOW KaK CpPeACTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHIIMMH HABBIKAMU HCCIEA0BATEIBCKON
NEATEIbHOCTH;



6) ¢usmueckoe BocnuTaHHe, (POPMHUPOBaAHHME KYJILTYPHI 310POBbA W
IMOIMOHAJILHOTO 0JIAarONOJIy4Yns:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKUE 3HAHWA B HHTEpecax CBOETO
3I0POBbSI, BEACHUSA  370pOBOro  oOpaza JKM3HU  (370pOBOE  ITMTaHWUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH © OTABIXA, peryisapHas (undeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHHE:

OpUEHTaIMel Ha NMPUMEHEHHE MaTeMaTHYCCKUX 3HAHUN I peIIeHUs 3aaa4
B 00JIaCTH COXPAHHOCTH OKpYXKaloIlel cpeapl, IJIaHUPOBAHHUS ITIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TMOCIEJACTBUN JIsI OKpY’Karolleld cpeabl, OCO3ZHAHUEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) amanTanmusi K H3MEHSIOMMMCS YCJIOBHSAM COIHAJIBHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUAX HEONPEICIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH U€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTBCS Yy JPYTHX JIOJeH, MpUOOpEeTaTh B COBMECTHOW JEATECIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIEC
dbopMyIUpOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 O0OBEKTaX U SABJICHUSX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyaIldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUUA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE peIICHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

ba3oBble 1ornueckue aAefcTBU:

e BBIBIISITH U XaPAKTEPHU30BATh CYIECTBCHHBIC TPU3HAKH MATEMATHUYECKUX
O00BEKTOB, TOHATHN, OTHOIICHWH MEXIy MOHATHAMHU, (HOPMYIUPOBATH
OTpENCICHUS  TOHSATHUH, YCTAHABIIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJaccu(uKayM, OCHOBAaHUSA JUIsi OOOOIIEHUS M CPAaBHEHWS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YaCTHBIE W O0OIIue,
YCIIOBHEIE,



BBISIBISITH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOEHUAX U YTBEPKICHUSX,
npeiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUSA ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEYMH;

JIeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKIFOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
pa3dupaTh J10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKACHUN (MIPSMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIOXHBIE JI0KA3aTENbCTBA
MaTeMaThyeckux (akToB, BBICTpaMBaTh APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 penieHus ydyeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarebCKUe 1eMCTBYA.

WCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN MHCTPYMEHT TO3HAHUSA,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME NPOTUBOpEUrE, MpodIeMy,
CaMOCTOATENIbHO YCTaHaBJIUBaTh KMCKOMOE U JlaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSTEIBLHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HCCIAEAOBaHUE IO  YCTAaHOBJICHHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA,

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIIECCa, a TaKKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanmueii:

BBISIBJISITH HEJOCTaTOYHOCTh MU HW30BITOYHOCTh HMH(OpPMALMM, ITaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUMKM U WLUIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOM rpadukod U HX
KOMOWHAIUSIMU;

OLIEHMBATh HAAEKHOCTh HMH(MOpPMALMK TO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:



BOCIIPUHUMAThL W (OPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS I10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOM TEMBI,
poO0JIeMBbl, penraeMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIIEJICHHBIE HAa TIOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXKIEHUA C CYXKICHHSIMH JIPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3HIIHMA, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  PE3yJbTaTbl  pEHIeHWs  3a/Jadd,  OKCIIEPUMEHTA,
UCCJIEIOBaHUsI,  TMPOEKTa,  CaMOCTOSATENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCHOJb30BaTh  IMpPEUMYIIECTBA  KOMaHIHOM U
WHIUBUAIYyaIbHOH paOOThl TPH PEMIeHWH YYEOHBIX MaTEeMaTHYECKHUX
3aj1ay;

MPUHUMATH 11€Jb COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTraHU3AINIO
COBMECTHOM pabOThl, pachnpeneisiTb BUIbI padOT, JOTrOBApUBATHCA,
00CyX)aTh MPOIIECC U PE3yabTaT pabOThl, 0000IIaTh MHEHHSI HECKOIBKHUX
JIFO/ICH

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (00CyxkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbl M JPYTU€), BBHINOJHATH CBOK YacTh
paboThl U KOOPIUHUPOBATH CBOU JEHUCTBHUS C IPYTUMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIEC JeHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH, AJITOPUTM PEIICHUs 3a7adyu (WJId €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4éTOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTEJVICKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —Ipoiecca U
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHHU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIHLHOCTU MOCTABICHHOW IIEJIN
U YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WJIM HEOCTKECHHS 1ICIIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyenuss B 7 kjacce OOy4yarOUIMiiCsl MOMYYMT CJEAYIOLIUE
IpeIMETHBIE PE3YJIbTAThI:

Yuciaa 1 BIYUCTICHUSA

BeImonHsATh, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apu(pMETHUYECKHE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3HaueHMs YUCIOBBIX BBIPAKEHUN, NMPUMEHSTH pPa3HOOOpa3HbIE
CHOCO0ObI U MPUEMBI BBIUMUCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHHM, COAEpKaIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT OAHOW (HDOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHUYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHHBATh U YIIOPSAOYMBATH PALlMOHAIBHBIC YUCIIA.

OKpyrasTh yucIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BEIYMCICHUN, OLIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATHE AEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
IIOKA3aTEISIMHU.

[IpumMeHATh  NPU3HAKU  JEJIMMOCTH,  pa3JIOKEHUE Ha  MHOXKUTEIU
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYMH, TMPONOPUMOHANIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl pEIEHUs 3a4a4 ¢ YYETOM OTPaHUYECHM, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredOpanvecKue BbIPAKEHUS

Hcnonp3oBarh aiaredpanyeckyr0 TEPMHUHOJIIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUN IPHU 3aJaHHBIX 3HAYEHMSIX
NEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOT0  BBIPAXKEHUS B MHOTOWIEH
MPUBEACHUEM TIOJIOOHBIX CJIara€MbIX, PACKPBITUEM CKOOOK.

BBINTONHATE YMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIeCTBIIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHTEIM C IOMOIIbIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CJIaraemblx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUYJICHOB JUIsl PELICHUS Pa3InYHbIX 3a7a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMHU IOKA3aTEIsIMHU IS
peoOpa30BaHus BIPAXKECHUII.



YpaBHeHMs U HEPAaBEHCTBA

Pemars JiMHEMHBIE YpaBHEHUA C OJHOM INEPEMEHHOW, NPUMEHSS IPaBUIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsATs, sABIseTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckue METOJIbI IPU PEIICHUH JIMHEWMHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIIOMIMXCA PEIICHUEM JHHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TIpadUK JIMHEHHOTO YpaBHEHHUS C
JIByMSl TIEPEMEHHBIMH, TMOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH ¢ ByMsI IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemare JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YpPaBHEHUN I1IO YCJIOBHUIO 3aJaud, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DyHKUMH

N300paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, NHTEPBAJbl, 3alIUChIBATh YHCIIOBBIE IIPOMEXKYTKH Ha
anre0panveckoM SI3bIKE.

OTMeuaTh B KOOPJAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpOUTH rpapuky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJWUYECTBO, CTOWMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHre (yHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco® TpeAcTaBiIeHUs] U aHadu3a UH(opManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHuy oOyuenuss B 8 kJiacce o0Oydaronuics TMOJYYUT CICAYIOIIUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYUCTICHUSA

Hcnonp30BaTh HadajbHBIE IMPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUH, N300paxaTh 1€WCTBUTEIIbHbBIC
YHCJIa TOYKAMH Ha KOOPAUHATHOMN MTPSAMOM.

[TpumeHsaTh TOHATHE apU(METHUYECKOrO0 KBAaJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHH, WCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBAaJApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMU.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUYHBIX
npo0Oeit u creneneit yucia 10.

AJiredpanyecKkue BbIPAKEHUS

[IpuMEHATh TMOHATHE CTENEHW C ILEIbIM IIOKA3aTENIEeM, BBINOJHIThH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINONMHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PAIMOHATIBHBIX BBIPAXKCHHIMA
Ha OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alNreOpanvdecKuMH IpoOsiMu.

PacknanpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM I pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHEWHbIE, KBaJpaTHbIE YpPABHEHUS U palMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENUIINE UCCIETIOBAHUS YPABHEHUM M CUCTEM YPAaBHEHWU, B
TOM YHCJI€ C IPUMEHEHUEM TpaduuecKuX MpPeICTaBICHNUN (yCTaHABIUBATh, UMEET
JY yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3ajauu K €€ anreOpanydeckoit
MOJIEIM C ITIOMOLIBIO COCTaBJICHMsS YPAaBHEHMs WIM CHUCTEMBl YpPaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 3aJ1a4M ITOJTYUYEHHBIN pe3yibTart.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJII CPaBHEHMS, OLICHKH,
pelmaTh JMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyuecKkyl0 MIUTIOCTPAIIMI0 MHOKECTBAa pPEIIEHUIMHEPABEHCTBA, CHCTEMBbI

HEPABEHCTB.

DyHKUMH

[Tonnmath U KCIONIB30BaTh (PYHKUMOHAIbHBIE MOHATUS U S3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), OMPENEATh 3HAUEHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpa@uku 31eMeHTapHbIX (YHKIHUNA BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTh CBOWCTBA YHCIOBON

dbyukiuu 1o e€ rpaduxy.

K xoHuy oOyuenus B 9 kJiacce oOydarolmUiCs TOJYYUT CIEIYIONINE

NpPEeIMETHbBIE PE3YJIbTATHI:

Yucaa 1 BIYUCTICHUS

CpaBHHBaTh M yHOPSAOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YHCIA.

BoimonusaTe apudmernueckue AEUCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,

coueras YCTHbIE W TMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaLHOHATBHBIMH YHCIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelsIMU M KOPHEW,
BBIUUCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY pPE3yIbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUS H HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPABHEHHS, YPAaBHEHUs, CBOJIAIIMECA K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctembl IBYX JIMHEHHBIX YPABHEHHH C JABYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemarh TekcToBBIE 3amaun  anreOpandeckuM CIOCOOOM € ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WJIM CUCTEMBI JIByX YPABHEHHUH C IByMsI IIEPEMECHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW DPEIICHUS, €CIIA UMEET, TO CKOJBKO, U
rpouee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBHIC HEPABEHCTBA, H300pakaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cHUCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJgpaTHOE HEPAaBEHCTBO, H300pa)kaTh pCEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA IIPU PEIIIEHUM PA3JIMYHBIX 33/1a4.

DyHKUMH

Pacro3HaBaTte (yHKIIMM UW3YYCHHBIX BHJIOB. IloKa3bIBaTh CXeMaTHYECKH

pacIoyIo’KEHUE Ha KOOPAMHATHOM TUIOCKOCTH rpadukoB GyHKIME Buaa: Y = KX, y
=kx+b y=klx,y=ax2+bx+c,y=x3,y= Vx, y = |X|, B 3aBUCUMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paxaTh CXEMAaTUYECKHU TpaUKU KBAJIpaTUUHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBaipaTUUHYIO PYHKIHMIO 110 (OpMYJIe, MPUBOIUTH IPUMEPDI
KBaJIPaTUYHBIX (QPYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble OC/I€10BATEIBHOCTH U MPOrPeccum

Pacno3naBaTh apu(MeTHyeCKyr0 M TEOMETPUYECKYI0 MPOrPECCUH IMpH
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHAT,  BBIYKMCIEHUST € HCMOJb30BaHUMEM (opMmya N-ro  4ieHa
apu(pMeTHYECKON U TeOMETPUUECKOI MPOTrpecCcHii, CyMMBI TIEPBHIX N UJICHOB.

N300paxkaTh WIEHbl IOCIEAOBATEILHOCTH TOYKAMU HA KOOPAMHATHOM
IUIOCKOCTH.



PemaTte 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
qrCIie 3aa9d U3 PeabHON JKU3HH (C MCIIOJIb30BAHUEM KaJbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTHH ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecrBo yacos DJIeKTPOHHBIE
HanmMeHoBaHMe pa3/ae/ioB U TeM uudpoBbie
Ne i/ pasi Konrpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
1 Yucna u Berunciaenus. ParmonaabHbie o5 1 bubnuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
2 AJTCOpaHeCKHe BIp@KCHHA 2 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHEHI H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
4 Koopausate! i rpagui. Gymkim 24 1 https://m.edso0.ru/7f415b90
bu6nmmorexa [IOK
> HosToperne n 0bobmenme 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoabueie | IIpakruyeckue (mucpp )
NMPOrpamMmbl Bcero o0pa3zoBaTebHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 Yucina u Beraucienus. KBaapaTHeie KOpHU 15 httos://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTENeHb ¢ UeIbIM 7 bubnuorexa [JOK
IIOKa3areseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BIPaKEHHS. 5 1 bubnuorexa [LIOK
KBanpaTHbiii TpExwiieH https://m.edsoo.ru/7f417af8
AnreGpanyecKue BhIPaKEeHUSI. bubmmoreka [IOK
4 15 1
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBA. KBaspaTHbIe 15 1 bubnnorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 bubnnoreka [IOK
YPaBHEHUM https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
but6moreka [JOK
o .
8 YHKLUHH. OCHOBHEIC MOHSATHS > https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
o DyrKumn. Hncnossie pyniH o https://m.edsoo.ru/7f417af8
bubnunorexka [IOK
10 ToeToperme 1 0bodueHe 0 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uudpoBbie
Ne n/n P Konrpoanusie | Ilpakruyeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Yucna v BerurciieHus. JlelicTBUTEIbLHbBIC 9 bu6mmoteka [IOK
yucia https://m.edso0.ru/7f419d08
9 YpaBHEHUs ¥ HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnunoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubnuotexa [JOK
YPaBHEHUI https://m.edso0.ru/7f419d08
bubmnoreka LIOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
> Dy 16 1 https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
6 YucnoBble mocae10BaTEIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 00001IeHNEe, CUCTEMATU3AIUS 18 1 bu6nmmoreka [IOK
3HaAHUU https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecrBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Konrpoaubie | Ipaktirieckue fllfiy‘lel-ll/lﬂ :)Iﬁl(};ll)’.OBaTeJIbeIe
padoTsbI padoThbI
pecypchbl
1 [ToHsTHE palIMOHATILHOTO YHCIa 1
5 Apudmerndeckue neicTBUS C 1
palroHaIbHBIMU YUCIAMH
3 Apudmerndeckue neicTBUS C 1
paloOHAIBLHBIMH YUCIIAMU
4 Apudmerndeckue neicTBUS C 1
paloHaIbHBIMU YHCIAMH
5 Apudmernueckue 1eHCTBUS C 1
paloHaIBLHBIMH YHUCIIAMU
5 Apudmernueckue 1eHCTBUS C 1
palroHaIBLHBIMH YHUCIIAMU
7 CpaBHeHue, ynopsiouuBaHNe 1
palMoOHATBHBIX YUCEI
8 CpaBHeHue, yrnopsiiouuBaHue 1
palMOHAIBHBIX YUCEI
9 CpaBHeHue, yrnopsijouuBaHne 1
palMOHAIBHBIX YUCEI
10 CreneHb ¢ HaTypajIbHBIM 1 bubnuoteka [IOK
MIOKa3aTeyneM https://m.edsoo.ru/7f4211de
1 CreneHs ¢ HaTypalbHBIM 1 bubmmoreka [IOK
[OKa3aTeseM https://m.edso0.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 CreneHsb ¢ HaTypalbHBIM bubnnoreka [IOK
MOKa3aTeseM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HaTypaJbHBIM bubmmoreka [JOK
IIOKa3areyeM https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypalbHBIM
rokazaresiem
15 Pemenne 0CHOBHBIX 3a/1a4 Ha IpooH,
MIPOLIEHTHI U3 PeabHOM MPaKTUKU
16 Pemenne ocCHOBHBIX 33/1a4 Ha JIpo0H,
MIPOIICHTHI U3 PEATLHOM MTPAKTUKH
17 Pemenre OCHOBHBIX 3a/1a4 Ha IpooH,
MPOLIEHTHI U3 PEAbHOM MPaKTUKU
18 Pemenne 0CHOBHBIX 3a/1a4 Ha JIpooH,
MIPOIIEHTHI U3 PEATHHOU MPaKTUKH
19 [Ipu3Haku 1eTMMOCTH, Pa3IIOKECHUS
Ha MHOXXHUTEIU HaTypaTbHBIX YUCENT
20 [Tpu3Haky 1ETMMOCTH, Pa3NIOKEHUs
Ha MHOXHTEITH HATYPAITbHBIX YUCET
21 Peanpubie 3aBucumoctu. [psimast u
oOpaTHasi MPOMOPIHOHATBHOCTH
29 PeanbHble 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
23 PeanbHble 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
24 Peanpubie 3aBucumoctu. [psimast u
oOpaTHast MPOMOPIHOHATBHOCTH
o5 KonTtponbsHas pabora o treme

"PamnmonanpHrle ynucia'



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bu6mmoteka [IOK

26 b
YKBCHHRIC BHpaiE https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopMmyItbl
29 [Tepemennsbie. JlomycTUMBbIC 3HAYCHHUS
NIepPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
30 BBIPAYKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK
P > PACKD https://m.edsoo.ru/7f41fafa
NPUBEJICHUE MTOI00OHBIX ClIAraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BEIPAXCHHH, PACKPBITHE CKOOOK 1 bubmorera HOK
P > Packp https://m.edsoo.ru/7f41fd70
NPUBEJICHHE MTOIOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPaXXEHU, pacKpbITHE CKOOOK U
MIPHUBEICHUE MTOJJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIPAXEHUM, pacKpbITHE CKOOOK 1
MpUBEICHNE MTO00HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYypaIbHbIM bubnnoreka [IOK
IIOKa3areyeM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENIEHU C HATypaIbHBIM bubnmnoreka [IOK
[IOKa3aTesIeM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HaTYpaJIbHBIM bu6mmoreka [IOK
MOKa3areyneM https://m.edsoo.ru/7f4218be
but6mmoreka [JOK
37 MHorousne
HOTOTICHET https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubamorexa [OK

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bub6mmoreka [IOK
MHOTOWICHOB https://m.edsoo0.ru/7f422af2
40 CioxeHue, BBIYMUTaHUE, YMHOKEHUE bubnnorexa [JOK
MHOI'OUYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnnorexa [JOK
MHOT'OWICHOB https://m.eds00.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
4 DopMyIIbI COKPALLEHHOTO bubnuorexa [LIOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIbI COKPALEHHOTO bubnuoreka [LIOK
YMHOXKCHUSA https://m.edsoo.ru/7f424c12
46 ®opMyIIbl COKpaIIEHHOTO bubnuoreka [LIOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyIIbI COKPALLEHHOTO bubnnorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 Pa3noxxeHre MHOTO4JICHOB Ha bu6nmmotexka [IOK
MHOKHTEIHN https://m.edso0.ru/7f423312
49 Pa3noxxeHne MHOTO4YJICHOB Ha bu6nunorexa [IOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOTOUYJIEHOB HA but6mmoreka [JOK
MHOXKHUTEIHN https://m.edsoo.ru/7f4239de
51 PaznoxeHne MHOTOUYJICHOB Ha
MHOKUTEITH
59 KonTtponsHas pabora o Teme

"AnreOpandyecKkue BeIpaxeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, MpaBuIia

53 npeoOpa3oBaHus ypaBHEHHUS,
PaBHOCUJIIHOCTb YpaBHEHUM
JIuneitHoe ypaBHEHUE ¢ OJJHOU
54 IIEPEMEHHOM, pelIeHNE IMHEHHBIX
YpaBHEHUI
Jlunelinoe ypaBHEHUE C OJJHOU
55 MIeEpEMEHHOMH, peIICHNE JIMHCHHBIX bubmorexa HOK
P orP https://m.eds00.ru/7f420482
YpaBHEHHIA
JInHeitHoOe ypaBHEHUE C OJHOM
56 MIEPEMEHHOM, PellIeHNUE JIMHEUHBIX
YpaBHEHUI
57 Penenue 3a1a4 ¢ HOMOIIBIO bubmuorexa [IOK
YPaBHEHUM https://m.edsoo.ru/7f42064e
58 Penrenue 3a1a4 ¢ noMoOIIbIO bu6mmotexa I1IOK
YpaBHEHUI https://m.edsoo.ru/7f420806
59 Penrenne 3ama4 ¢ HOMOIIBIO bu6nmmoteka [IOK
YPaBHEHUM https://m.edsoo.ru/7f4209a0
60 Pemenne 3ama4q ¢ momMoIpio bu6mmotexa I1IOK
YPaBHEHH https://m.edsoo.ru/7f420e6e
61 Jluneiinoe ypaBHEHHE C TBYMS bubnmnoreka [IOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427c32
62 JIunelinoe ypaBHEHHE C ABYMS bu6mmoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa ABYX JIMHEWHBIX YPaBHECHUN bubnuoteka [IOK
C ABYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucremMa JByX JTUHEHHBIX ypaBHEHUI

C ABYyMs IICPCMCHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema JByX JTUHEIHBIX ypaBHEHUI

0 C IByMsI IEPEMEHHBIMU
66 CucreMa ABYX JIMHEHHBIX YpPaBHCHU N
C IByMsI TIepeMEHHBIMU
67 Pemenue cuctem ypaBHeHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHeHUH bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHUN bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUN
71 Pewenne cucreM ypaBHeHHI
79 KonTponbHas pabota no reme bu6nuoreka [LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Touky Ha psMOit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexa [IOK
4 HHeoBbIe MpOMEKyTicH https://m.edsocﬁu/?ﬂldffz
75 UucnoBble IPOMEKYTKH
76 Paccrosinue ancny z[Bsz;I TOYKaMH
KOOPJIWHATHOM MPsIMOI
77 Paccrosinne Mexay AByMsi TOUKaMHu
KOOPJIMHATHON IIPSAMOM
78 [TpstmoyronbHast cucTeMa KoopInHaT bu6muorexa [LIOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyromnbpHas cucremMa KOOpAUHAT bu6mmoreka [IOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [IOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

dbopmynamMu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKOB, 3aJTaHHBIX

bubnnorexa [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumepsl rpadMKoB, 3aITaHHBIX
dbopMmynamMu
83 Urenue rpadukoB peasbHbIX bubmmoreka [IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB pearbHbIX
3aBUCUMOCTEN
bubnuoreka [JOK
8 Housirne dymicun https://m.edsoo.ru/7f41ef06
86 I'paduk pyHkmm
. . bubmmoreka [JOK
;
8 CBofictsa pyHkwii https://m.edsoo.ru/7f41f078
. . bubmuoreka [JOK
88 CBoficta Qynicuuit https://m.edsoo.ru/7f41f1fe
N bubnuorexa [IOK
89 Junetinas pymkums https://m.edsoo.ru/7f427282
N bubnuorexa [JOK
90 J
HHcliHaz ynKui https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TMHEHHON bubmuotexa [LIOK
byHKIUN https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHEHHOM
byHKITUH
93 I'padux pyrxmmm y =[x|
94 I'paduk pynkum y =[x|
95 KonTtponbHast pabota o Teme bu6nuoreka [IOK

"Koopnunats! u rpapuku. Oyaximm”

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



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

/ Beepoccuiickast mpoBepovHas
pabota

HtoroBas koHTpoJIbHAs padoTa / bubmmoreka [JOK
96 . 1
Bcepoccuiickas npoBepounas pabota https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
97 METOJIOB Kypca 7 Kiiacca, 00o01eHne 1
3HAHUUI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
98 METOH0B Kypca 7 Kiiacca, 000011eHne 1 Bubmmoreka LIOK
N P ’ https://m.edso0.ru/7f429f32
3HAHUN
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
99 METOHO0B Kypca 7 Kiiacca, 000011eHne 1 Bubmiorexa LIOK
HU P ’ m https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITUH H
100 METO/IOB Kypca 7 Kilacca, 00001eHne 1
3HAHUHI
[ToBTOpEHHE OCHOBHBIX MOHATHH U
101 METOI0B Kypca 7 Kj1acca, 00001eHne 1 Bubmaorexa [OK
N P ’ https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHH U
102 METOJIOB Kypca 7 Ki1acca, 0000IIeHne 1 bubmorexa [OK
N ’ https://m.eds00.ru/7f42a900
3HAHAU
OBIIEE KOJIMYECTBO HACOBIIO 102

[TPOT'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
JI:;_)II Tewa ypora Bcero Kontpoapusie | Ipakririeckue fllj;:eﬂl/lﬂ gg}?;l;zz:fenbnme
padoThI padoThI pecypest
1 KBaaparHblii KOpEeHb U3 YHCIIA 1 bubmorexa HOK
https://m.edsoo.ru/7f42d452
bubnuoreka [IOK
2 [TonsiTre 00 MppaMOHaIBLHOM YHCIIE 1 https://m.e dsoc{_.lru 17426884
3 JlecsiTuuHbIe MPUOIKEHUS 1
HUPPAIMOHATIBHBIX YHCET
4 JlecsITHUHBIC IPUOITIKESHUS 1
HPPALMOHATIBHBIX YHCEN
5 JlericTBUTENIBHBIE YHCIIa
CpaBHeHME EHCTBUTENBHBIX YUCET
CpaBHeHHE JIEHCTBUTEIBHBIX YUCET
3 ApudpmeTrnueckuil KBaJpaTHbIHN 1
KOPEHb
9 VYpaBHeHue BUa X* = & 1
10 CgoiicTBa aprMETHUUECKUX 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(pMETHUECKUX 1 bubnuoteka [JOK
KBaJPAaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
IT
12| suparomh conpran 1 BuGmrorera LIOK
KBapaTHBEIE KOPHH https://m.edsoo.ru/7f42dd26
13 [TpeobpazoBaHme YHUCIOBBIX 1 bubmuoteka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAKEHH, COAECPIKALINX
KBaJIpaTHbIE KOPHU

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

[Ipeobpa3oBaHue YUCIOBBIX

bu6mmoreka [IOK

14 aXEHHH, comepKa
BRIPARCHIH, CORCpRAt https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeoOpa3oBaHme YUCIOBBIX
15 BBIPAYKEHHH, COJIepIKAIINX bubmmorexa [IOK
p ’ p https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CreneHb ¢ LETbIM IMOKa3aTeeM bubamorexa HOK
t https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch YHCIIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 37I€MEHTapHBIX YaCTHUII 10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTD TIPOIIECCOB B
OKpY’KaloIleM MUpe
18 CBolicTBa CTEIICHH C IEIBIM bu6mmorteka [IOK
MOKa3aTeyiemM https://m.edso0.ru/7f435648
19 CBoiicTBa CTENEHU C 1IENIBIM bubnuotexa [JOK
MOKa3aTeJIeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHH C IEIBIM bubmuorexa [JOK
TOKAa3aTeyieM https://m.edso0.ru/7f435648
21 CBoiicTBa CTENEHU C 1IEJIBIM bubmuoteka [JOK
MOKa3aTeyemM https://m.edsoo.ru/7f43599a
29 CBoiicTBa CTENEHU C 1IEJIBIM bubmuoteka [JOK
MOKa3aTeJIeM https://m.edsoo.ru/7f435ed6
23 KBanpatuslit TpéxusieH
24 KBanpatnslii TpéxuiieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Pasnoxenune kBagpaTHoro bubnumoreka LIOK
TpEXUJIEHA HA MHOXUTEIN https://m.edsoo.ru/7f42fd38
%6 Pasnoxenune kBagpaTHOrO bubnmoreka [JOK
TPEXUJICHA HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
Kontponbhas paboTa no reMam
27 "KBap aTHbIC Eo Hu. CreneHn Bubmiorexa LOK
AAPATHDIE KOPHH. & ' https:/m.eds00.ru/7f42ec80
KBagpartuslii TpexusieH
bu6mmoteka [IOK
28 Aareparieckas ipods https://m.edsoo.ru/7f430382
JonycTuMeble 3HaUeHUS
29 MEPEMEHHBIX, BXOISIINX B
anredpanvecKue BhIpaKeHUS
JlonycTuMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredbpanvecKie BRIPaKCHUS
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredpanveckon 1pobu https://m.edsoo.ru/7f4308e6
. bubnuoteka [IOK
32 Coxparnerie Apobeit https://m.edsoo.ru/7f430a8a
N bubmuorexa [JOK
33 Coxparuerue apodeit https://m.edsoo.ru/7f430f44
N bubmuorexa [JOK
34 Coxparuerue apodeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIMUTaHUE, YMHOXKEHUE bubnuoteka [JOK
U JefieHue anredpanyeckux apooeit https://m.edsoo.ru/7f43128c
36 CroxeHune, BBIYUTaHUE, YMHOKEHUE bubmuoteka [JOK
U AefieHue anredpanyeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIMUTaHUE, YMHOKEHUE Bbubnmuoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JICJICHHE anreOpandeckux Apodei

https://m.edsoo0.ru/7f4318c2

CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE

Bu6mmoreka [JOK

38
U JIeJIeHHE anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BLIPAKEHUM,
39 cor;e )II()aHlI/IX anre0 Ie)uzmecKI/Ie buGnnorexa [IOK
P P https://m.eds00.ru/743259¢
apodu
[IpeobOpaszoBaHue BRIPAKCHUH,
40 coJiep KalluX ajJreopandecKue bubmmorexa [IOK
Aepra p https://m.edsoo.ru/7f432736
Ipoou
[IpeoOpa3zoBanue BhIpAKCHUI,
41 coi[e xlzamnx anre0 I.Zuxlqecmxle bubmorexa HOK
P p https://m.edsoo.ru/7f432736
Ipoou
42 KonTponbnas pabota no teme bu6nunoreka [IOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6nmmoreka [IOK
43 K
BA/IPATHOC YpasHeHHe https://m.edsoo.ru/7f42eela
44 Henonxoe kBaapaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 Henonxoe kBaapaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 dopmyia KopHel KBaApaTHOTO bu6mumoreka LIOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyita KOpHEN KBaAPaTHOTO bubnnoreka [HOK
YpaBHEHMS https://m.edsoo.ru/7f42f3f6
48 dopmyia KopHeH KBaApaTHOTO bu6mumoreka LIOK
YPaBHEHUs https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [OK

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



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK

>0 Teopema Buera hitps://m.eds00.ru/7f430076
51 Pewrenne ypaBHEeHHM, CBOASIIMXCA K bub6nmoreka [LIOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemienue ypaBHeHUM, CBOASAIIUXCS K Bu6mmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpobHO- bubnumoreka LIOK
paLroOHaIbHBIE YPAaBHEHHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnmoreka LIOK
palroOHaNIbHbIE YPAaBHEHHUS https://m.edsoo.ru/7f432b6e
Pemenue TekcToBBIX 3a/1a4 € bubnuotexa [JOK
55 .
ITIOMOILIBIO KBAJPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 3a/1a4 C bu6mmoteka [IOK
ITOMOILIBIO KBAJPATHBIX YPAaBHEHUIN https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas paboTa o teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeiHoe ypaBHEHHE C IByMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
IIPUMEPHI PELICHNS] ypaBHEHUH B
LEbIX YUCIIaxX
JIuneliHOE ypaBHEHHE C IBYMS
59 MepEMEHHBIMHU, €ro rpaduK,
IIPUMEPHI PELIEHNS ypaBHEHUH B
LENBIX YUCIIaxX
JInHeliHOe ypaBHEHUE C 1BYMs
60 NEPEMEHHBIMH, €T0 rpauK,

MIPUMEPBI PEIICHNUs] YpaBHEHH B
LEJIBIX YUCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUU C IBYMsI IEPEMEHHBIMU

63

Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU

64

IIpumepsl pelieHns cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

65

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

66

I'paduueckas uHTEpHIpeTALIUSL
YPaBHEHUs C IBYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo0.ru/7f43d6d6

67

I'padnueckas uHTEpIIpeTaLIns
YpaBHEHHUS C ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edso0.ru/7f43d6d6

68

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPaBHEHU I

69

Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPaBHEHU I

70

Pemrenuie TeKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YPaBHEHU I

71

UwucnoBble HEpaBEHCTBA U UX
CBOMCTBa



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOWCTBA
73 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOI
74 JInHeHbIE HEPAaBEHCTBA C OJJHOM bubnuoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeliHbIe HEPaBEHCTBA C OJTHOU bubnmoreka [JOK
IIEPEMEHHOM U UX pEeLICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIe HEpaBEHCTBA C OAHOU
IIEPEMEHHOM U UX pELICHUE
77 CurcreMsl JINHEHHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM IEPEMEHHON U UX pELICHHE https://m.edsoo.ru/7f42ch88
78 Cuctembl IMHEWMHBIX HEPABEHCTB C bubnunoreka [IOK
OJIHOM MEPEMEHHOMN U UX pellIeHne https://m.edsoo.ru/7f42cd2c
79 Cuctembl IMHEWHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX pPELIEHUE
N3o0pakeHue penieHus JMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha bubmmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOI
N3o6paxeHue petieHus JMHEHHOTO
81 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
p 5 . https://m.edso00.ru/7f42c9e4
YUCJIOBOU TIPSIMOM
KonTponpHas pabota mo remam
82 "HepasenctBa. CucTeMbl
ypaBHEHHUH"
bu6mmoreka [IOK
83 [TonsiTre KIAN
Gy https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeeNIeHUs © MHOKECTBO bubnnoreka [HOK

3HAYCHHUH PYHKITUN

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



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

Crioco0bl 3a1anust PyHKITHMA

86 I'paduk byakmm
87 CaoiicTBa GyHKIIUH, UX
oToOpakeHue Ha rpaduke
88 UreHue 1 mocTpoeHue rpadukoB
GbyHKIHN
89 [Tpumeps! rpadukoB GyHKITHH,
OTPaKAMOIIUX PEATTLHBIC MPOIIECCHI
DYHKIINUH, ONMCHIBAIOIIKE IIPAMYIO U
90 OGYZTI; MIPOIIO I/I(iIII{aJII)HIlIe ’ bubmmorexa LHOK
PATHYIO HIpOTIOpIl https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, X TpaduKu
91 ['unep6ona
bubmuorexa [JOK
%2 T'nnepoona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
r =x2
% paduic gynicuni y = X https://m.edso0.ru/7f434572
OyHkIumn Yy =x%, y=x>, Yy = Vx, y =
94 |X|}"I: :q)wz/ecmey emeH)ICIe ’ Bubmuorexa LIOK
> TPa® P . https://m.edsoo.ru/7f434d38
YpaBHEHHI B CUCTEM YPaBHCHHIA
[ToBTOpEHNE OCHOBHBIX MOHATHI 1
METOJIOB KypcOB 7 1 8 KJIacCOB,
95 060611 eHH}e,IlHaHHﬁ / bubmorexa TIOK
m B https://m.eds00.ru/7f4371aa
Bcepoccuiickas npoBepodHas
pabota
Hrorosas koHTpobHast paboTa /
96 Bcepoccutickas mpoBepodHast bubmorexa HOK
P poBEp https://m.edsoo.ru/7f434eb4
paborta
97 [ToBTOpEHNE OCHOBHBIX TIOHSITHI U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METOOB KypcoB 7 1 8 KJIacCoB,
0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [IOK

Tus8
%8 METOROB Kypeon fI f1accos, 1 https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX OHATUN U
99 METOIOB KYPCOB 7 U 8 KJIaCCOB 1 Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/7f437510
000011IEHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOIOB KypCOB 7 U & Ki1accoB 1 Bubmmotexa [IOK
AOB P . ’ https://m.edsoo.ru/7f4376b4
000011EHUE 3HAHUN
[ToBTOpEHME OCHOBHBIX MOHATHI U
101 METOJ0B KYpPCOB 7 U 8 Kj1accoB 1 Bubmioreka [JOK
P . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOIOB KYpCOB 7 M & Ki1accoB 1 Bubmiorexa LIOK
P . ’ https://m.edso0.ru/7f437858
000011IeHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOBTIIO 102

I[TPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTposbHbIe
padoThI

IMpakTuyeckne
padoThI

Jlara
HU3yYeHHUs

DJIeKTPOHHBbIE
undposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

PanmonansHubie quciia,
HppalOHAJIbHBIC YU CJId, KOHCUHBIC U
OECKOHEUHBIE ACCATHUYHBIC I[pO6I/I

MHO0KeCcTBO NeHCTBUTEIbHBIX YHCEIT;
JIEUCTBUTEIILHBIC YHCIa Kak
OCCKOHEUYHBIC JECATUYHBIC IPOOH

B3aumMHO 01HO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JIEUCTBUTENIBHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHOM NPAMOMN

CpaBHeHME AEHCTBUTEIBHBIX YNCET,
apudMeTHIeCKHe IEUCTBHUS C
JEMCTBUTENbHBIMU YUCIIAMU

HpI/I6J'II/I)KéHH06 3HA4YCHUC BCIINYUHDI,
TOYHOCTH l'IpI/I6J'II/I)KeHI/I$I

OkpyriieHne uncen

Oxpyrienue yncen

[Ipuxunka v olieHKa Pe3yabTaTOB
BBIYMCIIEHUN

[Ipuxunka v olieHKa Pe3yabTaTOB
BBIYMCIIEHUN

10

JIuneitHoe ypaBHeHue. Perienue

but6mmorex [JOK




ypaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM

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

JInneiinoe ypaBHeHue. Pemenne

11
YpaBHEHUH, CBOASIIUXCS K IMHEUHBIM
KBanparHoe ypaBHeHue. Pemenue
12 aBIfeHI/IfI CylfO,Z[}IIHI/IXCﬂ K Bubmrorexa IIOK
P ’ https://m.eds00.ru/7f43¢542
KBaJIpaTHBHIM
KBagparHoe ypaBHeHue. Pemenue
13 ABHEHUI, CBOIAIINXCA K bubnnorexa [IOK
P ’ https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
14 bukBaapaTHbie ypaBHEHUs bubmmorexa [IOK
P P https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHble ypaBHESHUS buGnnorexa LIOK
P P https://m.edsoo.ru/7f43c3d0
IIpumepsl pellieHNs ypaBHEHU I
16 TPEThEN U YETBEPTOH CTEIIEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
[Ipumeps! pemieHust ypaBHEHUN
17 TPEThEN U YETBEPTOM CTEIIEHEN
pa3NoKeHHUEM Ha MHOKUTEITU
18 Pemenue npoOHO-panimoHaIbHBIX bubmuorexa [LIOK
YPaBHEHUM https://m.edsoo.ru/7f43c9b6
19 Pemenune npoGHO-palimoHaNbHBIX bu6mmoreka [IOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
20 Pemrenye TeKCTOBEIX 3a1a4
anredpandeckuM MeTOIOM
21 Pemienne TexkcTOBBIX 33724
anredpandeckuM MeTOI0M
22 Pemenye TeKCTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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aﬂre6pa1/1quKHM MCTOOOM

KonTtponpHast pabora o Teme

23 "VpaBHEHHUsI C OJHOU IepeMeHHON"
24 YpaBHEHHUE C IByMs IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHuE ¢ AByMs IEPEMEHHBIMU U bubmmoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIJMHEHHBIX YpaBHEHUM
C IByMsI [IEPEMEHHBIMU U €€ pPellIeHUE
7 Cucrema 1ByX JIMHEMHBIX }.l.paBHeHI/II‘/'I
C IByMsI [IEPEMEHHBIMU U €€ pPelLIeHUE
08 Cucrema ByX JIMHEHHBIX }.’-paBHeHI/H\/JI
C IBYMsI [IEPEMEHHBIMU U €€ pPelleHue
29 Cucrema 1ByX JIJMHEHHBIX ypaBHEHUI
C IBYMs IEPEMEHHBIMU U €€ PELLIEHUE
Pemenne cucrem aB aBHCHUIA,
30 OJTHO M3 KOTOPBIX HH?{ZISI,}II)OG, a pyroe bubmioreia LIOK
. https://m.edso0.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHMUH,
31 OJIHO U3 KOTOPBIX nnﬁggoe, a Ipyroe bubmmorexa LIOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOH CTENEHH
Pemenue cucrem 1Byx ypaBHEHUI],
32 OJIHO U3 KOTOPBIX TUHEHHOE, a IPyroe
— BTOpOM CTENEHN
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJTHO M3 KOTOPBIX JINHEHHOE, a Ipyroe
— BTOpOM CTENEHU
34 I'padpuaeckas uHTEpIIpETAITNS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CHUCTEMBI YPABHEHUH C IBYMs
[IEPEMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanyecKuM Crocooom
36 Peuienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM CrocoooM
37 KonTponbHas pabota no reme
"CucreMsl ypaBHEHUN"
38 YucnoBble HEPABEHCTBA U UX
CBOICTBa
39 YHucnoBble HEPABEHCTBA U UX bubnnorexa [IOK
CBONCTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OJHOM bubnnoreka [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
Jlunelinbie HEpaBEHCTBA C OJHOU bu6nmmoteka [IOK
41 N
MIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
42 JIuHeliHbIC HEPABEHCTBA C OAHOU bubnnorexa [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucreMbl IMHEHHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHON U UX pELICHHE
44 CucreMbl IMHEHHBIX HEPABEHCTB C
OJIHOU NIEPEMEHHON U UX PELICHHE
45 CucreMbl IMHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHOMN U UX PEIICHUE
46 KBanpaTHble HepaBeHCTBa U UX bubmuorexa LIOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA M UX bubmumotexa [IOK

pelieHne

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



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBaI[paTHBIe HCPaBCHCTBA U UX

bub6mmoreka [IOK

48
penieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEPaBEHCTBA U UX
pelieHue
50 KBanpaTHble HepaBeHCTBA U UX
peleHue
I'padmyeckas nHTEpIpETALMS
o1 HE S)BGHCTB 51 CI/ICTSMI;G ;IBGHCTB c bubmmorexa LIOK
P P https://m.edso0.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrponbHas paboTa no teme
"Hepasencraa"
54 KBanpatuunas pyHkuus, e€ rpaduk u bubnnorexa [IOK
CBOMCTBA https://m.edso0.ru/7f4396c6
55 Ksanpatnunas ¢pynkuus, e€ rpadpuk u bubnuoreka [LIOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢pynkuus, e€ rpadpuk u bubnnorexa [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHEI bu6mmoreka [IOK
napaboJibl, OCb CHMMETPHH apadoJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubmuotexa [LIOK
napaboIIbl, OCh CAMMETPUH MapadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAMHATHI BEpPIIMHEI bu6mmoreka [IOK
napaboJibl, OCb CHMMETPHH apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabomna, KOOpAUHATHI BEpPIIUHEI bu6nuoreka [IOK

napaboJIbl, OCb CAMMETPHH TTapadoJIbI

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



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bub6mmoreka [IOK

ol napaboJIbl, 0Cb CAMMETPHH MapadoJIbI https://m.edsoo.ru/7f43a526
62 [Tapabosna, K0OOpAUHATHI BEPILUHBI
napaboIIbl, OCh CAMMETPHUH MapadoIbl
63 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'padukn pynkuumii: y = KX, y = kX +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku ynkumii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonrtpomnbHas paboTa o teme bubnnorexa [IOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 Ilonsarue yncioBoit bu6nmmotexka [IOK
MIOCIIE0BATEIBHOCTH https://m.edsoo.ru/7f43e6¢c6
3aanue mocienoBaTeIbHOCTH
71 peKyppeHTHOU HOpMYITOH 1 bubmorexa [OK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
7 Apudmernueckas U reoMeTpHUECcKast bu6mmoreka [IOK
MPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas U reoMeTpHUECKast bubmuoreka [LIOK
MIPOrPECCUU https://m.edsoo.ru/7f43f3b4
74 ®dopmybl N-TO YiIeHa bubmuoteka [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apupMeTUYECKON U TeOMETPUIECKOM
IPOrpeccuii, CyMMbI IEPBBIX N
YJICHOB

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

75

@opMyIbl N-TO 4IeHa
apuhMeTUUECKON ¥ TEOMETPUICCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubnuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

@opmMyIbl N-TO YeHa
apuGMETHIECKON ¥ TEOMETPUICCKOM
MIPOrpeccuii, CyMMbI IEPBBIX N
YJICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIsl N-TO YIECHA
apuQMETHIECKON ¥ TEOMETPUICCKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

78

DopMyIbI N-TO YIECHA
apuMeTUIECKON 1 TEOMETPUIECKOI
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6nmmotexka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenue 4wieHOB
apuhMeTUIECKON 1 TEOMETPUIECKOM
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOU IIJIOCKOCTH

80

N3o00pakeHne 4aeHOB
apuhMeTUIECKON 1 TEOMETPUIECKOI
MPOTPECCHil TOUKaMH Ha
KOOPJAWHATHOM TJIOCKOCTH

81

JInHeNHBIN 1 SKCIIOHEHIIUAILHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

82

CroxHbI€e IPOLIEHTHI

bu6mmoteka [IOK
https://m.edsoo.ru/7f43fe0e

83

CroxHbIE IPOLIEHTHI

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

84

KonTtponpHast pabora o Teme
"YUy cII0BbIE ITOCIIEN0BATEILHOCTH "

bu6mmoteka [IOK
https://m.edsoo.ru/7f4404f8

85

IToBTOpEHME, 0000IIICHUE 1
cHCTeMaTu3amus 3HaHUM. 3anuch,
CpaBHEHHUE, ACHCTBUSA C
IENCTBUTEIbHBIMH YUCIAMH,
YUCJIOBAs MpsMast

86

[ToBTOpEHME, 0000IICHUE U
cucTeMaru3arus 3HaHui. [TporeHTsl,
OTHOIICHHUS, TPOMTOPIIUU

87

[ToBTOpenue, 06001IeHNE U
cUcTeMaTH3aIlus 3HaHUH.
OxpyrieHue, NpUOJIMKEHHE, OIICHKA

88

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(HPMETHICCKUM
CII0CO0OM

bu6nmmotexka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHnue, 06001IeHNE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 33J1a4 apU(HPMETHICCKUM
CII0CO0OM

bu6nunoteka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600IIEeHNE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 33J1a4 apu(HPMETHICCKUM
crrocoooM

but6mmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpEHME, 0000IICHNE 1

o1 CHCTeMaTU3aIysl 3HAHHH. bubnuorexa [JOK
[IpeobpazoBanue anredpanueckux https://m.edsoo.ru/7f4441ca
BBIPXCHHH, JOMYCTUMBIC 3HAYCHHUS
[ToBTOpEHME, 0000IIICHNE 1

92 CUCTEMAaTH3alMsI 3HAaHUH. bu6mmoteka [LIOK
[IpeobpazoBanue anredpanuecKux https://m.edsoo.ru/7f444364
BBIPAXCHHH, JOITYCTUMBIC 3HAYCHHUS
IToBTOpEHHME, 0000IIICHNE 1

93 CUCTEMAaTH3alMsl 3HAaHUH. bu6mmoteka LIOK
[Ipeobpa3zoBanue anredpanuecKux https://m.edsoo.ru/7f4446f2
BBIPAXEHHH, JOMYCTUMBbIE 3HAYCHUS
IToBTOpEHME, 0000IIICHNE 1

94 cUCTEMaTU3alus 3HaHUM. bubnnorexa [IOK
[IpeobpazoBanue anredpanuecKux https://m.edsoo.ru/7f444a94
BBIPAXEHHH, JOMYCTUMBbIE 3HAYCHUS
[ToBTOpenue, o6odIIeHNE 1

95 cucremaTusanus 3HaHu. OyHKIUH: bubmuoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMH
[ToBTOpenwme, 0600IIEHNE 1

9% cucreMaTtu3arus 3HaHuH. OyHKITUN: bubnnoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMH
[ToBTOpenme, 0600IIEHNE 1

97 cucreMaTtu3arus 3HaHuH. OyHKITUN: bubnmnoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH

98 [ToBTOpEeHmE, 0600IICHIE U but6mmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

crucTemMaTu3anus 3HaHui. OyHKIHUH:
MOCTPOEHHNE, CBOMCTBA U3YYCHHBIX

byHKIUH

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

[ToBTOpEHME, 0000IICHNE 1

99 cHUCTeMaTU3als 3HaHH. 1 bubnuorexa [JOK
I'paduueckoe pemeHue ypaBHeHHA 1 https://m.edsoo.ru/7f445516
UX CUCTEM
IToBTOpEHME, 0000IIICHNE 1

100 CHUCTEMAaTH3alMs 3HAHUH. 1
['paduueckoe penieHue ypaBHEHHA U
UX CUCTEM

101 HroroBast KOHTpoOJIbHAs paboTa 1

102 O6OGI?GHI/I€ Y CUCTEMAaTH3aIIH 1
3HAHUH

OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBEpPSIEMOro .
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yjabTara
1 Uucna 1 BEIYUCIICHHS
11 BommonusaTe,  coueras  yCTHbIE M TUCBMEHHBIE  TMPHUEMBI,
' apudMeTUIeCKHe EeHCTBUSI C PAIIMOHAILHBIMU YU CIIAMHU
Haxomuts 3HAYEHUS YHCIIOBBIX BBIPAKEHUH, MIPUMEHSTh
1.2 pa3Ho00pa3HbIe CIIOCOOBI ¥ MPUEMBI BEIYHUCIICHHS 3HAYCHUH TPOOHBIX
BBIPAXEHHH, COIepKalUX OOBIKHOBEHHBIE U AECATUYHBIC APOoOU
[lepexonuts OT onxHOM GOpPMBI 3amuCH  4YHCEN K JAPYrou
13 (mpeoOpa3oBBIBaTh  JECATUYHYHO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEYHYIO
JIECATUYHYIO IPOOB)
14 CpaBHMBATH U YIOPSA0YMBATH PAllMOHAJIbHBIC YHCIIA
15 OKpyTIaTh yncna
BhITIONHATE TPUKUIKY W OIEHKY pe3yJbTaTa BBIYMCICHHH, OLEHKY
1.6 3HAQUEHW  YUCJIOBBIX  BBIPAXKEHUW. BBITONHAT  IEUCTBUS €O
CTEMEHSAMH C HaTypaJIbHBIMU TTOKa3aTEIISIMU
17 [IpuMeHsITh TNPU3HAKK JEIMMOCTH, pPAa3OXKEHHE Ha MHOXHUTEIH
' HaTypaJbHBIX YHCEI
Pematp  MpakTMKO-OpPUEHTHPOBAHHBIE  3aJayd, CBA3aHHbIE C
OTHOIIIEHHUEM BEJINYWH, MPOTIOPITMOHATBHOCTHIO BEJINYWH,
18 MPOLICHTaAMH, MHTEPIPETUPOBATh pE3yJIbTaThl pEHICHUs 3aJady C
y4€TOM OTPAHUYECHHH, CBA3aHHBIX CO CBOMCTBAMH PAacCMaTPUBACMBIX
00BEKTOB
2 Anrebpanueckue BRIPaKeHUs
21 Hcnonp3oBaTh  anreOpanveckyl0 TEPMHUHOJIOTHIO U CHMBOJIHKY,

NPUMEHSTH €€ B IPOIlecce OCBOCHUS YIeOHOTO MaTepraa




Haxonute 3HaueHusi OYKBEHHBIX BBIPQKEHUH TMpU  3aJaHHBIX

a2 3HAYEHUSX [IEPEMEHHBIX
23 BbimonHATe npeoOpa3oBaHUs LIEJIOTO  BBIPAKEHUSI B  MHOIOWIEH
' IPUBEJICHUEM IT0I00HBIX CIaraeéMbIX, PACKPbITHEM CKOOOK
BBINOIHATE YMHOKEHHE OTHOYJIEHA HA MHOTOYJIEH U MHOTOYJIEHA HA
2.4 MHOI'OWIEH, NPUMEHATh (OPMYNbl KBaJpaTa CyMMbl M KBaJpaTa
pa3HOCTH
Ocy1IecTBIISITh pa3a0KEHUE MHOIOWIEHOB HA MHOXHUTEIN C TIOMOILLBIO
2.5 BBIHECEHHS 32 CKOOKH OOIIET0 MHOXHTEJIS, TPYINIIUPOBKH CIIaraeMblX,
npuMeHeHHs (OPMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTH TPe0Opa30BaHKUs MHOTOWICHOB UIS PELICHHUS Pa3TUYHBIX
' 3a]a4 U3 MaTeMaTUKU, CMEXHBIX MPEIMETOB, U3 pealbHON PAKTUKU
27 Hcnonp30BaTh CBOKCTBA CTENEHEN C HATYpaJbHBIMH IOKa3aTeJIIMHU
' JUI IpeoOpa30BaHuUs BbIPAXKEHUI
3 VYpaBHEHHUsI 1 HEPABEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPHUMEHSA
3.1 IIpaBUJjIa Nepexoja OT UCXOJHOTO YPABHEHUS K PAaBHOCUIBHOMY €MY.
ITpoBepsTh, ABIIAETCSA JIM YUCIO KOPHEM YPaBHEHUS
3 [TpumensaTs rpaduyeckue MeETOAbI TMpPU  PEUICHUH  JIMHEHHBIX
' YPaBHEHUH U UX CHCTEM
33 [TonGupath npuMepsl Nap YKUce, SABISIOUUXCS PEHICHUEM JIMHEHHOTro
' YpaBHEHHUS C IBYMS [IEpEMEHHBIMU
CTpouTh B KOOPIMHATHON MIOCKOCTH IpaK TMHEHHOTO YpaBHEHUS C
3.4 JBYMsl TIEPEMEHHBIMU; MOJb3YACh TPapUKOM, MPUBOJUTH MPUMEPHI
pellIeHus ypaBHEHUs
35 Pemate cucteMbl AByX JIMHEWHBIX YPABHEHM C IBYMsI IEPEMEHHBIMH,
' B TOM UHCJIe TpahuIecKu
CocTaBisITh U pelaTh JIMHEHHOE YPAaBHEHNE WIHM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHHUH 110 YCJIOBHIO 3aJ]a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIYYeHHBIN PEe3yIbTaT
4 Koopaunats! u rpaguxu. @yHKIMN
N3o0paxath HA KOOPAWMHATHOM TMPSMON TOYKH, COOTBETCTBYIOIIHE
41 3aJJaHHBIM KOOpJMHAaTaM, Jy4YHd, OTPE3KU, HHTEpPBaJbl, 3allUCBIBATh

YHCIIOBBIE IPOMEXKYTKH Ha anreOpanyeckoM si3bIKe




OtMeuatr B KOOp,Z[PIH&THOfI INIOCKOCTH TOYKHM IIO0 3aJaHHBIM

4.2
KOOp/AUHATaM
43 Crpouts rpaduku TuHEHHBIX QyHKIUH. CTpouTh rpaduk QyHKIUN Y
' = x|
OnuceiBaTh ¢ MOMOIIBIO (PYHKIHUN U3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpPEMs, pPACCTOSHHE, LIEHY, KOJIMYECTBO,
CTOUMOCTb, TPOU3BOUTEIILHOCTD, BpeMsl, 00BEM paboThI
4.5 HaxonuTs 3HaueHne GyHKINU 110 3HAYCHUIO €€ apryMeHTa
[lonumaTts rpaduyeckuii  crmocod MpPEACTaBICHUS U aHaIM3a
4.6 uH(popMaIMy, W3BJICKaTh W HHTEPIPETUPOBATH HWHOOPMAIUIO U3
rpauKOB peaIbHBIX MPOLECCOB M 3aBUCUMOCTEH
8 KVIACC
Kon .
IIpoBepsiemble nMpeaAMeTHBIE Pe3YJIbTATHI 0OCBOEHHS 0CHOBHOI
NPOBEPSIEMOT0 .
0o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yjabTara
1 Uucna v BEIYMCIICHUS
Hcnonp30BaTh  HayalbHbIE  TMPEACTABIEHUS O  MHOXECTBE
11 NEHCTBUTENFHBIX YHCEN JUIsl CPAaBHEHHSI, OKPYTJICHHUSI ¥ BBIYUCIICHHIA,
' n300paxaTh JEHCTBUTENbHBIE YHCIAa TOYKAMH Ha KOOPAMHATHOU
pSAMOi
[IpuMeHSITh  MOHATHE  ApU(PMETUYECKOrO  KBAJAPATHOTO  KOPHS,
12 HAaXOJUTh KBaJpaTHbIE KOPHHU, HCIIONB3ysd TMpPH HEOOXOAUMOCTH
' KaJbKYJISITOP, BHIIOJTHITH TPeoOpa3oBaHuUs BRIPAKECHUH, COJEPIKAIINX
KBaJIpaTHbIE KOPHU, UCITOJIb3YSl CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucy OONBIIMX W MajiblX YHCET C TOMOIIBIO
' JIECATUYHBIX Apobeit u creneHei yucna 10
2 AnreGpanyeckre BhIpayKeHUs
[IpyuMeHsITh TOHSATHE CTENEHU C IeJbIM IOKAa3aTeleM, BBHIMOIHATh
2.1 npeoOpa3oBaHusi BBIPAKEHUH, COJEpXKAIIUX CTEEHU C  IIeTbIM
MoKazaTeneM
59 BbIMONHATE ~ TOXKAECTBEHHbIE  MPeoOpa3oBaHUS  pPaAIlMOHAIBHBIX

BBIPQKEHUII HA OCHOBE NpaBWJ JCHCTBUM HaJl MHOTOWICHAMHU U




anreOpanvdecKuMu JpoosiMu

2.3

PaCKJ'IaI[BIBaTB KBa,Z[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXUTCIN

2.4

[TpumensTh mpeoOpa3oBaHus BBIPAKEHUM IS PEUICHHs Pa3IUYHbIX

3a/1a4 U3 MaTEMAaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOU ITPAKTUKH

VYpaBHEHHUSI U HEpABEHCTBA

3.1

Pemarte J'IPIHefIHI;Ie, KBaJpaTHbIC YpPaBHCHHUA W pPalWOHAJIbHBIC
YpaBHCHU:A, CBOAAIIUCCA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C AByMs

NEPEMCHHBIMU

3.2

IIpoBoauTh NPOCTEHIINE WCCICAOBAaHUS YPAaBHEHHM W  CHCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapHuuecKux
IpeJcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WJIM CHUCTEMaA

ypaBHeHI/Iﬁ peuiCHu:A, €CJIU UMCCT, TO CKOJIBKO, U npoqee)

3.3

[lepexonuTh OT cJOBeCHOH  (OpPMYNIHpPOBKM 3aauyu K  e€
anreOpandecko MoJIEeIM C MOMOIIBIO COCTABJICHUS YpPaBHEHUS WIIU
CUCTeMBbl ypaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBHH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘I@HHBIfI pe3yibTar

3.4

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUSI, OLICHKH,
pemarh JIMHEWHbIE HEPABEHCTBA C OJJHON MEPEMEHHOW U UX CHUCTEMBI,
JaBaTh  TpaUUecKyl0  WJUIIOCTPAIlMI0  MHOMKECTBAa  PELEHH

HEPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[Tonumath ¥ HUCHOJB30BaTh (YHKIUOHAJIBHBIE MOHATHS M  SI3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O03HAUEHUS), OINpeNeNiATh 3HadeHHE
(GYHKIIMM O 3HAYEHUIO apryMEHTa, OINpEAeNsTh CBOMCTBa (PYHKIUU

o e€ rpaduxy

4.2

Ctpouts rpaduku 351eMeHTapHbIX (YHKIUN BUIA:

y=k/x

kix
, Y =X, Y= x3% Y = [X|, onucbIBaTh CBOICTBA YMUCIOBONW (PYHKIMU IO €&

rpaduky




9 KJIACC

Kor IIpoBepsiemble peaMeTHbIC Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 CpaBHUBaTh M YNOPSIOYMBATh pallMOHAIbHBIE U HUPPALMOHAIbHBIE
' qucia
BeimonusaTe apupmeTnyeckne AUCTBUS ¢ PAllMOHATBHBIMH YHCIAMH,
12 coueTasl YCTHbI€ U IUCbMEHHbIE NMPUEMBI, BBIIOJIHATH BBIYMCICHUS C
MpPpalMOHATIbHBIMU YHCIAMU
13 HaxonuTe 3HaueHUs CTENEHEN C LEJIBIMH IOKAa3aTelsIMU M KOPHEW,
' BBIUMCIISTh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUI
14 OKpyriIsTh 1eHCTBUTENbHBIE YNCIA, BHIIOIHATh IPUKUAKY PE3ylbTaTa
' BBIYMCIICHUM, OLIEHKY YHCIIOBBIX BBIPAKECHUI
2 VYpaBHEHHUsI 1 HEPABEHCTBA
21 Pemiate  nuHeWHBIE W KBaJpaTHblE  YpaBHEHHUS,  ypaBHEHMUS,
' CBOJISIIMECS K HUM, IPOCTEHIINE TPpOOHO-palliOHAIbHBIE YPAaBHEHUS
Pemate cucteMsl IByX JIMHEMHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI IByX YPaBHEHHM, B KOTOPBIX OHO YPABHEHUE HE SBIIACTCS
JIMHEWHBIM
Pemate TekcTOBBIE 3aa4M anreOpaunvdecKuM CIOCOOOM C TOMOIIBIO
2.3 COCTAaBJICHUS! YPABHEHMS WJIM CHCTEMBI JBYX YPaBHEHUH C JBYMs
NIEPEMEHHBIMU
IIpoBoaMTh NPOCTEMIINE UCCIECJOBAHMSI YPAaBHEHUH U CUCTEM
” YpaBHEHHUH, B TOM 4UHCI€ C TPUMEHEHHEM TIpapUuecKux
' MpeJICTaBIeHU (HanpruMep, YCTaHABIIMBATh, UMEET JI ypaBHEHUE WU
cucTeMa YpaBHEHUI pelieHusl, €CIIU UMEET, TO CKOJIBKO)
Pemate  sMHElHBIE  HEpAaBEHCTBA,  KBaJpaTHbIE  HEPABEHCTBA,
2.5 n300paXkaTh peleHre HEpPaBEHCTB Ha YUCIIOBON MPSMOMA, 3aIICHIBATh
pelIeHre ¢ MOMONIIBI0 CHMBOJIOB
26 Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,

BKJIFOUAIOIIME KBAJIPaTHOE HEPABEHCTBO, W300pakaTh pEIICHUE




CHUCTEMbl HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3alHCHIBATh PEIICHUE C

IIOMOIIBO CUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPpU PCIICHNUH Pa3JIMYHbIX 3aJa4

OyHKIMH

3.1

PacnosnaBath  QyHKIMHM ~ W3y4yeHHbIX  BHAOB.  [loka3biBaTh
CXEMaTHUYECKH PACIIONIOKECHUE Ha KOOPAMHATHOM IUIOCKOCTH I'paKOB
dynkumii Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBuCUMOCTH OT

3HaYeHUI K03 (HULIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIUN

3.2

[Toka3piBaTh  CXEMATHYECKU  pACIOJIOKEHHE HAa  KOOPJIWHATHOM
IJIOCKOCTH TpadukoB QyHKuMi Buaa Y = VX, Y = |X| U ONHCHIBaTh

CBOICTBa (DYHKITHIA

3.3

Crpouts ¥ wu300pakaTb CXEMaTHYECKd TpapUKH KBaJPATHIHBIX

GyHKIMI, ONMUCHIBATH CBOMCTBA KBaJIpPaTUYHBIX (YHKIUH MO WX

rpapukam

3.4

Pacno3HaBath KBajpaTHUHYI0 (QYHKIUIO 1O (opMmyle, HPUBOIUTH
IpUMEphl KBaJpaTUUHbIX (QYHKIUN U3 peanbHON >KU3HU, (QU3HKH,

reOMETPUH

Apudmerndeckas 1 reOMETpHUECKas IPOrpeccuu

4.1

Pacnio3znaBaTh apu(pMeTHUECKYIO0 U T€OMETPUUECKYIO IIPOrPECCUU TPH

Pa3HBIX CIIOCO0ax 3aaHus

4.2

BBINONMHATE BBIYMCIEHUS C HCHOJIb30BaHUMEM (OpMya N-ro wieHa
apu(MeTHYeCKOH M reOMEeTPHUUECKO Mmporpeccuii, CyMMbl MEpBHIX N

YJICHOB

4.3

N300pakath 4aeHBI MOCIIEIOBATEIFHOCTH TOYKAMHU Ha KOOPJAMHATHON

IJIOCKOCTH

4.4

PemraTs 3aa4u, CBA3aHHBIC C YHMCJIOBBIMH IIOCII€CA0BATCIIbHOCTAMU, B
TOM YHUCIIC 3adadu M3 pCaHBHOﬁ JKU3HU (C HCIIOJIb30BAHUEM

KaJIbKYJIATOPA, IUGPOBBIX TEXHOJIOTHUIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

7 KJIIACC
Kon IIpoBepsieMblii 31eMEHT COePKAHMS
1 Hucna u BEIYMCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0J OT OAHON (OPMBI 3amHCH
11 npobeit k apyroil. [loHsTHE palMOHaNbHOIO YMCia, 3alHUCh, CPABHEHUE,
yIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEN
12 Apudmerndeckue ASUCTBUS C pallMOHATBHBIME YMCIIaMu. Pemenne 3ama4 u3
' peaJIbHOM MPAKTUKK HA YacTH, Ha ApoOu
13 CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpeJesieHHe, MpeoOpa3oBaHue
' BBIPQ)XEHUI Ha OCHOBE OIPEEeNICHHs], 3alIUCh OOJIBIINX YHCEIT
14 [IponieHTsl, 3anKCh NPOLIEHTOB B BUJAE APOOM U IpoOU B BHUJE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a1a4X Ha NIPOLIEHTHI, PEILIEHUE 3a1a4 U3 PealbHON IPAKTUKU
15 [IpumeHeHre TPU3HAKOB  JEIMMOCTH, DPA3JIOKEHHME HAa  MHOXKUTEIU
' HaTypaJIbHBIX YHCEN
16 PeanbHble  3aBHCMMOCTM, B TOM  yHcie @psaMas W oOpaTHas
' IIPONOPLIMOHAIEHOCTH
2 Anrebpanyeckue BbIpaKEHUs
21 IlepemeHHbIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS ¢ IepeMeHHOU. [lomycTumsle
' 3HAUEHUS TIEPEMEHHBIX
99 [IpeacraBneHne 3aBUCHMMOCTH MEXJy BEJIMYMHAMU B Bujae (GOPMYIIBL
' Brraucnenus mo popmynam
93 [IpeoOpa3oBaHne  OYKBEHHBIX  BBIDOKEHHH,  TOXIECTBEHHO  pPaBHBIE
' BBbIpaKEHUS
24 CBolicTBa CTENEHNU C HaTypaJIbHBIM I10Ka3aTEIEM
95 OpnowieHbl U MHOrowieHbl. CteneHb MHorouwieHa. Cll0)KeHHE, BHIUNTaHMUE,
' YMHO>KE€HUE MHOTOUYJIEHOB
26 DopMyJsIbl COKpAIIEHHOTO YMHOXKEHHS: KBapaT CYMMBI U KBaJIpaT pa3HOCTH.
' ®opmysa pa3HOCTH KBapaToB. PaznojkeHne MHONOWIEHOB HA MHOYKUTEIN
3 VYpaBHeHuUs




VYpaBHeHHe, KOPEHb YpaBHEHHs, MpaBHiia PeoOpa3oBaHUs ypaBHEHHS,

3 PaBHOCUJIBHOCTh YPABHEHUI
32 JIuHeitHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEN JIMHEHHOTO
' ypaBHEHUS, PEIICHUE TUHEUHBIX YPaBHEHUHN
33 CocraBneHre ypaBHEHUH IO YCJIOBHIO 33/1ayu. PenieHue TeKCTOBBIX 3a/1ad C
' MMOMOIIBIO YPAaBHEHHI
3.4 JluneiiHoe ypaBHEHHUE C ABYMS IEPEMEHHBIMH U €ro rpadux
CucremMa IByX JIMHEHHBIX YpPaBHEHUU C ABYyMs IEepEeMEHHbIMHU. Perenue
3.5 CUCTEM YpaBHEHUU CIIOCOOOM MOJICTaHOBKU. [IpuMeps! perieHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHU
4 Koopaunats! u rpaduku. OyHKIHN
41 Koopaunara Touku Ha npsMoin
49 Hucnosble MPpOMEXYTKU. PaccTosiHue MeXly IBYMsI TOUKaMH KOOPIAMHATHOU
' psIMOM
43 [IpsmoyronbHas cucrema xkoopaunat, ocu OX u Oy. Abcuucca u opauHara
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Ipumeps! rpadgukoB, 3agaHHBIX (popmynamu. UteHue rpa@ukoB peaibHbBIX
. 3aBUCUMOCTEN
4.5 [onsTtue pynxuuu. I'padux pynkunn. CoiicTBa PyHKIUI
4.6 JIuneitnas ¢pynkuus, e€ rpapuk. ['padpuk pyHkuum y = [x|
47 I'paduyeckoe pemieHHe JMHEHHBIX YypaBHEHUM M CHCTEM JIMHEHHBIX
' YpaBHEHUHU
8 KJIACC
Kon IIpoBepsieMblii 31eMEHT COACPKAHUS
1 Yucna v BBIYNCIIEHUS
11 KBangpatuslii kopeHb u3 umcna. I[loHarue 00 HppanMOHAIBHOM YHCIIE.
' Jecaruunble NpuOIMKEHUS HPPALTTOHAIBHBIX YHCEI
CpoiicTBa apupMeTHYECKMX KBaJpaTHBIX KOpHEH M HMX HpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BHIPAKEHUN U BHIYUCIECHUSAM. JlelicTBUTEeNbHbIE
yucia
1.3 CreneHb € LIeNbIM TTOKa3atesieM U €€ cBoiicTBa. CTaHIapTHAs 3aMUCh Yucia




AnreGpanyeckre BhIpaKeHHUs

2.1 KBanpaTHblil TpEXuiieH, pa3oKeHHe KBaJpaTHOrO TpEXUWIeHa Ha MHOKHUTENN
2.2 Anrebpanueckas 1poos. OCHOBHOE CBOKWCTBO alnreOpanveckoit 1poou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHUE, JIeJIEHUE anreOpanyecKkux Apooei
2.4 ParmonanbHbIe BRIpOKEHHS U UX PeoOpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBagparHoe ypaBHeHue, ¢opMmyla KOpHEH KBapaTHOTO YypaBHEHHSI.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOJAIINXCS K JTMHEHHBIM U KBAIPATHBIM
3.3 [Tpocreiimue npoOHO-paliiOHATIBLHbIC YPABHEHUS
I'paduueckas uHTEpIIpeTaLUs YpaBHEHHH € IBYMsI IEPEMEHHBIMU U CUCTEM
3.4 JUHEWHBIX YpaBHEHUH C JByMs HepeMeHHbIMU. [IpuMepsl pelieHus cucreM
HEJIMHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoOoM
3.6 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JTHOM TIEpeMEHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OAHOU IIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM MepeMEHHON
4 OyHKIIUN
i1 [Toustue ¢ynkuu. OOGnacTb ONpeneneHuss W MHOXKECTBO 3HAueHHH
' ¢ynkunu. CriocoOsl 3a1aHus QyHKIMN
4.2 I'paduk pynkuuu. Urenue cBoiicTB GyHKIMU MO €€ TpaduKy
4.3 [Tpumepsl rpaduKoB HYHKIIHIA, OTPpaXKAIOIUX PeaTbHbIE MPOLIECCHI
4l @OyHKIMY, ONKCHIBAIOUIME TMPAMYI0 W OOpaTHYIO MPOMOPLHOHAIBHbIE
' 3aBUCUMOCTH, UX Tpaduku
4.5 @yHknun y =x?, y = x’
4.6 Oyukuuu y = [x, Yy = |x|
4.7 ['paduueckoe pemieHne ypaBHEHHH U CUCTEM ypaBHEHUI

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHMS

1 Yucna 1 BBIYUCICHUS
11 PanmonanbHble 4Mca, UppalMOHAIBHBIE YHUCIA, KOHEYHbIE UM OECKOHEUHBIE
' JECSITUYHBIE IPOOH
MHOXecTBO 1eHCTBUTENbHBIX YMCEN, JCHCTBUTENIBHBIE YUCIa KaK OECKOHEUHbIE
12 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JENCTBUTENBHBIX YHCET U KOOpAMHATHON NpsiMoi. CpaBHEHHE JIEHCTBUTEIIBHBIX
qucen
1.3 Apudmerndeckue nelCTBUS C IEHCTBUTEILHBIMU YHCIAMHU
Wsmepenusi, npubmkeHus, oeHku. Pazmepsl 00BEKTOB OKpPYXKAIOIIEro MUpa,
14 JUINTEJIBHOCTh IPOLIECCOB B OKpyxkaromeMm wmupe. [lpubnmxéHnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npubmmxenus. Oxpyrinenne yncen. [Ipukunka u omeHka
pE3yJIbTaTOB BBIUMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEeHHUs ¢ OAHOW IEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Pelienne ypaBHEHHM, CBOASIIMXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Penienre ypaBHEHUH, CBOIAIIMNXCS K KBaJAPaTHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelleHUS ypaBHEHUHM TpPETbEH W
' YETBEPTOU CTENIEHEN PaA3JIOKEHUEM HAa MHOXKHUTENN
2.5 Pemenne qpobHO-palinoOHaNBHBIX YpaBHEHUIN
2.6 CucreMsbl ypaBHEHHI
2.7 VYpaBHeHMe ¢ 1ByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cuctem qByX JIMHEWHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU
29 Pemenne cucreM nByX ypaBHEHHH, OJHO M3 KOTOPBIX JMHEHHOE, a APYyroe —
' BTOPOM CTENEHH
2.10 I'paduueckas uHTEpIIpETAIMS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
211 Penrenune TekCTOBBIX 3aa4 anredpanyeckuM crocoooM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB € OJHON NEPEMEHHOMN
2.14 Pemenue cuctem JIMHEHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHON
2.15 KBanpaTHble HepaBeHCTBa
216 I'padguueckass uHTEpHnpeTanuss HEpaBEHCTB M CHUCTEM HEPABEHCTB C JABYMs

NEPEMCHHBIMU




3 DyHKITIN

31 KBagpatnunas ¢ynkuusa, e€ rpaguxk u cpoiictBa. [lapabGona, KoopauMHAThI
' BEPLIMHBI 1apaldoJIbl, OCb CHMMETPHUH M1apadoIbl

3.2 I'paduku Gpynkumii y=kx, y=kx+b u ux cpoiicrea

3.3 I'paduku Gyuxmmii y=k/X, y = x° 1 ux cBoOlCTBa

3.4 I'paduku pyHKIMIA , 1 ©X CBOMCTBA
4 UucaoBblie OCIIEA0BATEIBHOCTH

i1 Omnpenenenue U CrocoObl 3aJaHHUsI YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3aqaHne
' [0CJIEI0BATENbHOCTH PEKYPPEHTHON (opMyInoit u popMysoi N-To wieHa

42 Apugpmernueckass nporpeccus. Dopmynbl N-ro  wieHa apUMETHUYECKOM
' IPOTPECCUH, CyMMBI ITEPBBIX N YICHOB

e ['eomerpuueckass mnporpeccus. PopMmysbl N-ro  4YjieHAa IEOMETPUYECKON
' IPOTPECCUH, CyMMBI IIEPBBIX N UIEHOB

4l N3o0paxkeHne wieHOB apu(METHYECKOW W TEOMETPHUYECKOH Iporpeccuii
. TOYKaMU Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAJIBHBIN POCT

4.5 CrnosxHble MTPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMS K NPeIMETHBIM pe3yJbTaTaM
O0CBOEHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHHe OnepupoBarbh IOHATUSMH: MHOXECTBO, ITOAMHOKECTBO,
OoIepalyvy HaJ MHOXXECTBAMM; YMEHHUE OIIEpUPOBATh IOHATHUIMMU:
rpad, cBS3HBIN Tpad, AEpPeBO, MUK, MPUMEHITh UX MPU PEIICHUU
3ajjay; YMEHHE UCIIOJIb30BaTh rpaduyueckoe MpeacTaBIeHe MHOXKECTB
JUISL OTIMCAHMS PEABHBIX IPOLECCOB U SIBJICHUM, IIPU PELICHUU 33]1a4

U3 JApYrux y4eOHbIX IPEIMETOB

YMeHue OIICPUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO;, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXKHBIC
BbICKA3bIBAHUA, IHIPUBOJAUTL IIPUMEPLI U KOHTPIIPHUMECPLI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHHA BBICKa3bIBaHH I

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPAJIbHOE YHUCIO, MPOCTOE M
COCTaBHOE 4YHMCIJIO, JE€IUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JETUMOCTH, 1I€J0€ YUCIIO0, MOAYJb 4Hcia, OOBIKHOBEHHas Jpo0b U
JecsTUYHas IpoOb, CTAaHIAPTHBIA BUJ YKCIA, PALMOHAIBHOE YUCIIO,
UppalMOHAIbHOE YHUCIO, apU(PMETHUYeCKUi KBaJpaTHBI KOPEHb;
YMEHHME BBIOJHATH JEHCTBUS C  4YWUCIaMH, CpaBHUBaTh U
yHOpSAOYMBATh 4YMCIA, TPEACTABIATH YHUCJIA Ha KOOPIWHATHOU
IOpsIMOM, OKPYIJIATH YHWCIAa; YMEHHE JeNaTh MNPUKUIKY M OLIEHKY

pe3yJibTaTa BhIYMCICHUN

YMeHue onepupoBarh MOHATUAMH: CTEIEHb C LEIBbIM IOKa3aTeseM,
apuMeTUUECKHI KBaJpaTHBIH KOPEHb, MHOTOWICH, alreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENeHU
OOJBIIIE E€NWHMIIBI, YMEHWE BBIMOJHATH pacd€Tsl 1O QopMyam,
npeoOpa3oBaHus IENbIX, APOOHO-PAIMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHUI C KOPHSIMH, PA3JIOKEHHE MHOTOYJIEHA Ha MHOYKHUTENH, B
TOM 4HCII€ C WCIOJb30BaHHEM (OPMYN pPa3HOCTH KBaJpaToOB U

KBaJpara CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh MOHIATHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C




OJHOM TIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEMHBIE U KBaJpaTHbIE YpPaBHEHWS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OAHOM INEpEeMEHHOW, CHCTEMbI
JIBYX JMHEHHBIX YpaBHEHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUU 3a7a4 U3 APYIUX IIPEAMETOB
U TIPaKTUYECKMX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPAMHATHYIO IIJIOCKOCTh JUIsl M300pa)KeHUs pELICHUit

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKIHS, rpaduK GYHKIUH, HYIU
GyHKIMIH, IIPOMEXKYTKHU 3HAaKOIIOCTOSHCTBA, MIPOMEXYTKHU
BO3pacTaHus, yOBbIBaHWS, HaWOOJbIIEC W HAMMEHBIICEC 3HAYCHUS
GyHKIUY; yYMEHHE OIIEpUPOBATH MIOHATUSAMH: npsAmas
NPONIOPIMOHATILHOCTD, JHHEHHasT (DYHKIMS, KBaapaTudHas (yHKIIHS,
oOpaTHass TPOMOPIMOHATLHOCTh, Mapaboiia, TunepOosia; yMeHHUE
cTpouTh rpaduku QyHKIUN, UCIIOJIB30BaTh TPa(GUKH ISl ONIPEACIICHHS
CBOMCTB TIPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS 3a1a4 U3 APYTUX
y4eOHBIX TMPEAMETOB M pEATbHON JKU3HH, YMEHHE BBIPAXKaTh

(l)OpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUYNHAMU

YMmenne OIICpHUPOBATH IIOHATUSAMU: IIOCJIIEAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas  IMPOrpeccHH;  YMEHHe
MCIIOJIb30BaTh CBOWCTBA IOCJENI0BATEIbHOCTEH, (OPMYIIBI CyMMBI U
oO0I1ero 4jaeHa MpU pelIeHUH 3ajad, B TOM YHUCIe 33734 U3 JPYTrux

y‘Ie6HLIX npeaAMETOB U peaﬂBHOP’I KHU3HHU

YMeHne pemarb 3aaud pa3HbIX TUIOB (B TOM YHCJIE HA MPOIICHTHI,
IO M YacTH, JBWXKEHHE, padoTy, IEHy TOBapOB U CTOMMOCTH
MOKYTIOK ¥ yCIIyT, HAaJIOTH, 33/1a4d U3 00JIACTH YIpaBJICHUS TUIHBIMU U
CeMeiHBIMU  (UHAHCAMH); YMEHHE  COCTABJATH  BBIPAKEHUS,
ypaBHEHHWs, HEPAaBEHCTBA M CHCTEMBI II0 YCJOBHIO  3aJ1auH,
WCCIIeIOBATh TOJYYEHHOE PEIIeHHE W OLIEHWBAThH MPaBIOMOA0OHOCTD

IMMOJIYYCHHBIX pPE3YyJIbTaTOB

YMeHue onepupoBarh NOHATUAMU: (UTYpaA, TOUYKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOIOyToJIbHUK, TPEYroJbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUU TPEYTrOJIbHUKH, IPSAMOYTOJIBHBIA TPEYroOJIbHUK,

MearaHa, OUCCEKTpHUca M BBICOTA TPEYroJIbHHUKA, YEThIPEXYTOJIbHHUK,




napajuiesiorpaMM, pomO, TPSIMOYTOJbHUK, KBajapaT, Tpamemus;
OKPY>KHOCTb, KPYT, KacaTelibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymeHue pemarb 3a7aud, B TOM YHUCIE W3 TOBCETHEBHOM
JKU3HHU, HA HAXOXJICHHE T'€OMETPUYECKUX BEIUYHH C MPUMEHEHUEM

M3YyUEHHBIX CBOMCTB QUTYyp U (HaKTOB

10

YMeHue onepupoBaTh IMOHSATHSMHU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh U TMEPHEHAMKYISPHOCTh MPSMBIX,
YroJd MEXAy TMpSAMbIMHU, TEPIECHIUKYISp, HAKJIOHHAs, IPOCKIUs,
nonobue ¢uryp, nogo0HbIe TPEYTrOJbHUKHU, CHUMMETPHSI OTHOCUTEIIBHO
TOYKHA W TPSIMON;, YMEHHE DPACIO3HaBaTh PABEHCTBO, CUMMETPHIO U
nonobue Guryp, napayuienbHOCTh U NEPIEHANKYISIPHOCTh MPSMBIX B

OKpYZKaromem Mupe

11

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PACCTOSHUE, YIoj
(BemMuMHA yIia, CUHYC M KOCHUHYC YIJla TPEYroJIbHHKA), IUIOIIAlb;
YMEHME OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl MEepUMETpa U IJIOLIAIU
MHOTOYI'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAAU Kpyra, o0bema
IPSIMOYTOJIBHOTO NapauUICIENUIEa; YMEHHE INPUMEHATh IPU3HAKU
paBeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpuroHoMmerpudeckue COOTHOILEHUS Ul

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 181 () 1160 (S

12

VYMmeHue wu3o0paxkaTb IUIOckMe (UIYypbl M HMX KOMOWHAIMH,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB U 3JEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WU

CHUMBOJIBHOMY OIIMCAHUTIO

13

YMenue ONneprupoBaTh TIOHATUSAMMU MpAMOYTOJIbHAA cucreMma
KOOpJAUHAT, KOOPAWHATBI TOYKH, BCKTOp, CymMMa BCKTOPOB,
MMPOU3BCACHUEC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMMPOU3BECACHUE BEKTOPOB;
YMCHHUEC HCIOJIb30BATH BCKTOPbBI W KOOPAWHATHI IJIA TPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad, B TOM YHCIC H3 OPYTUX yqe6HBIX

MPEIMETOB U PeaTbHOU KU3HU

14

VYmMmenue ONCprUpOBaATH TTOHATUSAMMU: CTOJIONKOBBIE U KpPYTOBEIC
auarpaMmbl,  TaONMUIBL, cpeaHee  apudMeTHyeckoe, MeIHaHa,
HauOoJiblllee ¥ HAMMEHBIIEE 3HAYCHHS, pa3Max YHCIOBOrO Habopa;

YMEHUE  M3BJIEKaTh, HWHTEPIPETHPOBATH U  IPeoOpPa3OBHIBATH




uH(pOpMallMIO, TMPEACTABIEHHYI0 B Ta0lMIIAX W Ha JAUarpaMMax,
OTpaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
ABJICHUH; yMEHHUE pAclO3HaBaTb HW3MEHYMBBIE BEIUYHMHBI B

OKpYXKaroIleM MUpe

15

YMeHue omnepupoBaTh MOHATHUSAMHU: CIIYYallHBIM ONBIT (CIydalHbBIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HUCXO.)
CIIy4aifHOTO ONBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHUS;
YMEHHE HaXOIUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHUSIMU; YMEHHUE peIIaTh
3aJaud METOJIOM OPraHHW30BaHHOTO TMepedopa U C HCHOJIb30BAHUEM
MpaBuja YMHOXKCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUH W SIBJICHUW, TIOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHI B OKpYXKAlOIIEeM MHPE U B KHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHUM;, 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €TI0 POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHue BbIOMpATh NOAXOMAUIMM HM3YYEHHBIH METOA Ul pelleHus
3aJa4M, IPUBOJUTH NPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIIUCHIBATH  OTHENIbHBIE  BBIJAIOIIMECS  PE3YJBTATHI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKU KaK HAYKH, IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOM UCTOPUH




INEPEYEHDB DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 31eMEHT COAePKAHMS

1 Hucna u BEIYMCIICHUS

11 Hatypanbnble u nensie yucna. [lpusHaku 1eIMMOCTH HENbIX YHCeT

1 OOBIKHOBEHHBIE W JIECATHYHBIE  ApoOM,  MPOIEHTH,  OECKOHECYHBIE
- MepUONIECKHe ApoOu

13 Pannonanbupie  umcna.  ApudmeTnueckue Onepanud ¢ palMOHAIBLHBIMH
- YHCIIaMHU

14 JleiicTBUTENbHBIC YWCTA. ApU(METHYECCKHE OINEpaluu C JICHCTBUTEIBHBIMH
- YHCIIaMHU

15 [TpuOnmkEHHBIE BBIYUCIICHUS, MPaBWIA OKPYIJICHUS, TPHUKUIKA W OICHKA
- pe3yJibTaTa BbIYACICHUN
2 AnrebpanyecKkie BEIPaKSHHS

2.1 bykBeHHble BbIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMH)

”0 Crenenb ¢ nensiM mnokazateneMm. CTeNeHb C pPALMOHAIBHBIM IOKA3aTEIeM.
. CBoiicTBa cTeneHu

2.3 MHorouseHsl

2.4 Anrebpanyeckas 1poob

95 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIICHU. HeicrBus c
' apru(pMETHUYECKUMH KOPHSIMH HATYpaJTbHOMN CTETICHU
3 YpaBHEHUs 1 HEPaBEHCTBA

31 Lensle u ApoOHO-panMoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH
- YpaBHEHUU

30 ensie m apoOHO-panMoHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Perrenue TeKCTOBBIX 33724
4 Uucnoble NOCIE10BATENBHOCTH

41 IlocnegoBaTensHOCTH, CIIOCOOKI 3aJaHUs IIOCIIENOBATEILHOCTEN

4.2 Apudmerndeckass U TeoMmerpuueckas mporpeccun. DopMyna  CIOXKHBIX




MIPOLICHTOB

5 OyHKIMH
Oyuknmsi, cnocodbl 3amaHus  QyHkoun. [padux  Pyakmmm.  Ob6racTh
OTIpeIeNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu ynkmun. [IpomexyTtku
5.1. 3HAKOIIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMH. MakcuMymsl U
MUHUMYMBbl (yHKIMM. HambGonbliee u HauMeHblllee 3HaueHUE (QYHKLMU Ha
IIPOMEXKYTKE
6 KoopanHaTsl Ha IpsMOM U IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbl KOOPJAUHATHI Ha IJIOCKOCTU
7 I'eomerpust
7.1 ['eomeTpuueckue GUrypsl 1 Ux cBOMCTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
74 OKpy>KHOCTb U KpyT
75 W3mepeHune reoMeTpu4ecKux BeTHYHH
7.6 BexTops! Ha MI0CKOCTH
8 BeposiTHOCTE 1 cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepositHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU

HUHTEPHET






