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MHNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHAM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
IPOAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyyaronmxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aJaNTalliid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyeHue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeArnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUM: «Yucaa v BBIYMCIEHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCS Ha MPOTSHKCHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JPYyTUMHU €ro JuHusiMd. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHUYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTU4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJEHUIO O0YyYarOIMMUCS
OCHOB  YHUBEPCAIBbHOTO MaTeMmMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTHYECKOTr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMH WM HPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepkanue JByX alreOpanyecKux JUHUN — « AIreOpandecKue BhIPAKCHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPaKTUKO-OPHUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUECHUE MAaTEMATHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT TaKxke
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJICHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUueCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUISL OIMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue marepuana crocoOCTBYeT Pa3BUTHIO Y OO0y4aroluxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy IIaHy B 7-9 Kjaccax u3ydaercss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna ¥ BBIYUCIEHUA», «Anredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

MECTO YYEBHOI'O ITIPEIMETA» B YYEBHOM IIJIAHE

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
KJiacce — 102 yaca 3 yaca B HEJISITIO).



COJEPXKXAHME OBYUEHUA

7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, NEPEXO] OT OJHOU (OpPMBI 3aIHUCH
npobeit k gapyroil. IloHsTwe palMOHAaIBLHOTO 4YHCIA, 3alUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU YKcIaMu. PeleHne 3aaad U3 peaybHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpEEIICeHUue, IpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONpPENENEHUs, 3auCh O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHJIIE IMPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  JEIUMOCTH, PA3JOKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsmMas W oOparHas
IIPONIOPLIHOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUA C IIEPEMEHHOU. JloImyCcTUMBIE
3HA4YECHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUs CyYMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoliCTBa CTENEHH C HATypaAJIbHBIM [IOKA3aTEJIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrOwIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyNbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasnoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneliHoe ypaBHEHUE C IBYMs MEpEMEHHbIMU U ero rpaduk. Cuctema JIByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHHs TEKCTOBBIX 3alad € IOMOIIbBIO
CUCTEM YPaBHEHUM.

DyHKIMHA



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

[IpsimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue Qynkuun. I'paduk
¢bynkun. CpoiictBa Qpynkumii. Jluneitnas gyukuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'paduyeckoe pemieHne JNUHEWHBIX YpaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciia 1 BbIYMCICHUS

KBanpatueiii kopeHbp u3 uucia. [loHsiTue 00 uUpPpAMOHATHLHOM YHUCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHAIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YHCIA.

CreneHb ¢ UeNbIM MoKaszaTeneM U e€ cpoicTBa. CTaHgapTHAS 3aMUCh YHCIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHblii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TpEXWIEHA HA
MHOKHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
ParnmonanpHble BEIpaKEHUS U UX IPe0Opa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padmueckas uHTEpHpeTals YpaBHEHUN ¢ JBYMSI IEPEMEHHBIMH U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpumMepsl pelieHuss cucrem
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOnacTb omnpeAeneHuss U MHOXKECTBO 3HAYCHHH
dbynakuun. CiocoOb! 3a1anus PyHKITUH.

I'padpux ¢ynxkummn. Urtenwe cBoicTB GyHkumu mo e€ rpaduky. [Ipumepst
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKUHN y = x2, y =x3, y = \x, y=|x|. [paduaeckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KIIACC

Yucsa ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UPpallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCITIA
KaKk OECKOHEUHBbIE JAecATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JIEMCTBUTENBHBIX YHCEI U KOOPAUHATHOMN MPSIMON.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeUCTBUA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM 1ByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WUHTEPIIPETaLNs] CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u aNredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEpEeMEHHOM. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipaduxu pyrxmmit: y = kx, y=kx + b, y = k/x, y =23, y = Vx, y = |x| , 1 ux
CBOWCTBA.



YucioBbIe NMOCJIE10BATEIBHOCTH M MPOrPecCuy

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHMUE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibel n-ro 4jaeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4IE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCHOHEHUHAJIBHBIA POCT.

CrnoxHble IPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yJbTaTbl OCBOEHUA MpOrpaMMbl ydeOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTpuoTHyeckoe BOCIMTAHUE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peaU3alluU €ro
npaB, TMpPEJICTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOILEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUUECKUX TPUHIIUAIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTUE€ B PEUICHWUM NPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENMIHON MpodeccruoHaTIbHOM
JEATEIBHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 0Opa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  OCTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAIMEd B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, MPUPOJIbI U
oOliecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI PAa3BUTHS IIUBHIIM3ALINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (OpMHPOBAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKAa pedJICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIlMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXAaloIIel cpenapl, IUIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJII OKpPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] W JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble 1ornueckue aAeficTBUA:

e BBIABJISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHONIEHUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpENCICHUS  TOHATWUH, YCTAHABIMBATh CYIICCTBCHHBIM  TPHU3HAK
Kiaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE WU oOIIue,
YCIIOBHBIE;

BBISBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3UM U
npotuBopeursi B (akTax, MaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTb  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JIeJaTh BBIBOABLI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX U
WHIYKTHUBHBIX YMO3aKIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTHUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE O0Ka3aTelIbCTBa
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
pPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCO0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOASIMNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA WHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (UKCUPYIOIIUE IPOTHBOPEUHE, IpodIeMy,
CaMOCTOSATEIIFHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIIAI0, MHCHHE;

MPOBOJAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOKHBIN
DKCTIICPUMEHT,  HEOOJBIIOE  MCCJICJAOBaHHWE  TI0  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO0 OO0BEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cCOOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHHUS, HMCCIICIOBAHUsS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIAITh HEJOCTATOYHOCTh M U30BITOUHOCTH WH(MOPMAIUH, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHUS 3a]1a4H;

BBIOMPATh, aHAIM3WPOBATh, CHCTEMATH3WPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JuarpaMMaMH, WHOW Tpadukod U uxX
KOMOMHAIIMSIMHU;



OLICHMBATh HAAEKHOCTh WMH(GOPMALUMU TO KPUTEPUSM, MPEII0KECHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOUYKY 3pPEHMSI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y pelleHus 3a7jaui, KOMMEHTHUPOBATh IOTY4YEHHbIN pe3ylbTarT;

B X0JIe 0OCY>KJIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pEelIeHUs, COIIOCTaBIATh CBOM CYXKIEHUS C CYXACHUSAMHU JPYTHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAuN U 0OCOOEHHOCTEN ayITUTOPHH;
NOHMMAaTh W HWCHOJb30BaTh  IpPEUMyINECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM pabOThl TpPH pPEIIEHWH YYEOHBIX MaTEeMaTHYECKUX
3aj1ay;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacmpelneisTb BUAbI pPadOT, IOrOBapHUBATHCH,
00CyXIaTh IPOIIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPYyNIOBBIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBbI€ IITYPMbl U JpYTUE), BBIMNOJHATH CBOK 4YacTb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMU WICHAMU KOMaH]Ibl,
OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHHs 3a1adu (WU €ro
4acTh), BBIOUpaATh CIOCOO pelieHus: ¢ YY4ETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI mpolecca |
pe3yJibTara peleHus MaTeMaTHIeCKOM 3a/1auu;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENHCTB, HAWJECHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIBHOCTH IOCTABICHHOMN LEIU
U YCIIOBUSIM, OOBSCHATh NPUYUHBI JTOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyudeHus B 7 KJjacce O0Oyd4arolmuics TMOJYYUT CIEIYIOUTUE
MPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BrInonHATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMETHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxoauTh 3Ha4YeHUsI YUCJIOBBIX BBIPAKECHUHN, MPUMEHSITH pPa3zHOOOpa3HbIC
CriocoObl M MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAXKEHUMU, COAEPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAJIbHBIC YU CIA.

OKpyIJsTh yncia.

BpINONHATE TPUKUAKY U OLEHKY pE3yJIbTara BbIYUCICHUN, OLIEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKEHUU. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATypajlbHBIMU
MOKa3aTeIIIMH.

[IpuMeHsATh  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath NpakTUKO-OPUEHTUPOBAHHBIE 337aYM, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AsredpanyecKue BbIPAKEHUA

Hcnonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH
e€ B Ipolecce OCBOCHHS y4eOHOro MaTepuarna.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpAXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsATh TpeoOpa3oBaHUS  IEJIOTO  BBIP@KEHUS B MHOTOYJICH
MIPUBEIACHUEM TIOJIOOHBIX CJIAara€MbIX, PACKPBITHEM CKOOOK.



BBINIONHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHTEINSA, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsATh npeoOpa3oBaHKsI MHOTOWICHOB ISl PEIICHMS Pa3jIMYHbIX 3a1ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHbIMU TIOKa3aTEIsIMHU IS
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemlats yMHEWHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMy. IIpoBepsATs, sBisIeTCS
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHS.

PemaTp cucTeMbl 1BYyX JIMHEHHBIX YPaBHEHUH C ByMs IEPEMEHHBIMHU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH IO YCJIOBHUIO 3aJayd, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTar.

DOyHKIUU

N300pakaTh Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, HUHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpOUTh Ipaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUH Y = [X|.

OnucelBaTh C TOMOUIbIO (YHKIMA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii croco0 MpeACTaBICHUS U aHaiM3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K xonmy oOyuenus B 8 KJjacce 0Oy4aromuiics TMONMYYUT CIICTYIONTUE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

Hcnonb3oBaTh HayallbHbIE MPEACTABJICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
YHUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[TpumensaTh moOHATHE apU(METHUYECKOTO KBaJIPAaTHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JAECATHYHBIX
npoOeit u creneneit yucna 10.

AuredpanvyecKue BbIPAKEHUSA

[IpyMEHATP TOHATHE CTENEHW C LEJNbIM  ITOKAa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BBITIONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJICHAMHU U alreOpandecKuMu JIpoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[TpumeHsaTh npeoOpa3oBaHusl BEIPAXKEHHUM JIs pelICHUs Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiats JMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJbHBIE YpaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHUU C IBYMS IIEPEMEHHBIMM.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpadUyecKuX Npe/ICTaBIeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMs, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT ciiOBECHON (OPMYIMPOBKH 3a7aud K €€ anreOpandeckoit
MOJENN C IIOMOLIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3ybTarT.

[IpyMeHATH CBOWCTBA YHCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKyo WUIIOCTPALMI0 MHOXKECTBA PpELIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONPEIENATh 3HAUCHHE (YHKIUU IO 3HAYCHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.



Ctpouts rpaduKu 3J€MEHTApHBIX QYHKIUN BUAA:
y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOICTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.

K koniy oOyueHus B 9 kjacce oOydaroumuiics MONYYUT CIEIYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia v BBIYMCIEHUS

CpaBHUBATH U YIIOPSAIOUYMBATH PALIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BoInonHATh  apupMeTHYecKue JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M NHUCHMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
UppaMoHaIbHBIMU YUCIAMU.

Haxonute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKCHUI.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yibTaTa
BBIYUCJIEHUW, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pemiath NUHEHBIE WM KBaJApaTHbIC YpPAaBHEHUS, YPaBHEHMUSI, CBOASIIUECA K
HUM, IPOCTENIITNE APOOHO-PAIIMOHAIIBHBIEC YPABHEHHS.

Pemiate cuctemsl IBYX JMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemiath TEKCTOBbIE 3aJayu alreOpaudeckuM CrnocoOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UIIA CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PEILICHUS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pEILICHUE HEPABCHCTB HA YMCIOBOW NPSMOW, 3alMChIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alIMChIBATh PENIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 33]1a4.

DyHKIMHA

Pacno3naBaTh (yHKIIMM U3Y4eHHBIX BHJOB. IloKa3piBaThb CXEMaTHYECKU

pacmnoioKeHNEe Ha KOOPJAUHATHON TUIOCKOCTH TpadukoB GyHKIUN BUaa: y = kx, y
=kx + b, y=kx,y=ax>+bx+c,y=x3y = \/X, y = |x|, B 3aBucumocTn ot

3HaUYE€HUN KOA(DPHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.



Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaJpaTHUYHBIX (DYHKIUH,
OTKCHIBAaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacnio3naBaTh kBagpaTHuHyio QYHKIUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBbIe MOCIEI0BATEILHOCTH M IPOrPeccUuH

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TPOTPECCHU TpU
pa3HbIX Croco0ax 3aJaHus.

BbINONHATE BBIUMCIAEHUS C UCHOJB30BaHUEM (OPMYNI n-ro 4ieHa
apu(pMeTHYeCKON U reOMETPUUYECKON MPOrpecCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHbI IOCIEIOBAaTEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCJIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YHClie 33/1a4U U3 PEabHOM JKU3HHU (C UCIOJIb30BAHUEM KaJbKYJATOPa, LIUPPOBBIX
TEXHOJIOTU).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauvecTBo
4acoB
Ne HaumeHoBaHue pa3ie/ioB U yIeKTpOHHBbIE (HU(POoBbIE) 00pa3oBaTeJbHbIC
n/n TeM IPOrpamMMbl pecypchl
1 Hucra 1 BOIHCIICHIA. 32 bubmmoteka IIOK https://m.edsoo.ru/7f415b90
PanmonanpHbIe yncia
2 Koopmnars: 1 rpaguxu. 25 but6moreka [{OK https://m.edsoo.ru/7f415b690
OyHKIMH
3 AnrebpanvecKkue BIPaKCHHS 26 bu6moreka [{OK https://m.edsoo.ru/7f415b690
4 YpaBHEHHS 1 HEPABECHCTBA 12 bu6moreka [{OK https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE 1 00001ICHHE > bubmuotexa L{OK https://m.edsoo.ru/7f415b90
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8 KUIACC

Ne Hauvenosanue pasie1os u Tem Hommectno daexkTpoHHble (LndpoBbIe) 00pa3oBaTebLHbIE
n/n IPOrpaMMel Hacos P ep P
pecypchl
1 AJITeOpautIeCKue BHPDKCHUA. 15 bub6moreka [{OK https://m.edsoo.ru/7f417at8
AnrebOpanueckas JpoOb
2 E(I)/I;;Ii M BeIHCICHHA. KBanpaTHbIe 15 but6moreka [{OK https://m.edsoo.ru/7f417at8
3 Hncna u Berancienns. Crenen ¢ 8 bubmoreka LIOK https://m.edsoo.ru/7f417at8
1[EJIBIM [TOKa3aTeIeM
YpaBHEHMS 1 HEPABEHCTBA. 19
4 | KBagpatHble ypaBHeHus. KBagpaTHbliid bubmuoteka [{OK https://m.edsoo.ru/7f417af8
TpeX4JIeH
5 P ABHCHHA 1 HEPABCHCTRA. Crerenme! 13 bubmoreka [{OK https://m.edsoo.ru/7f417at8
ypaBHEHUMN
6 Y PABHCHHU! 1 HEPABEHCTBA. 12 bubmoreka [{OK https://m.edsoo.ru/7f417at8
Hepasencrtaa
7 Oynkuur. OCHOBHBIE TOHSATHUS 5 bu6moreka L{OK https://m.edsoo.ru/7t417af8
8 | ®ynkuuu. YncinoBble GyHKIUU 9 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
9 | IloBTOpeHue u 0600IICHHE 6 bu6moreka [{OK https://m.edsoo.ru/7f417at8
OBIIEE KOJIMYECTBO YACOB I10 102
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9 KUIIACC

Ne Haumenopanue pasae;10n u Tem Komwiectso JuieKTpOoHHBIE (M poBbIe) 00pa3oBaTeIbHbIE
n/n NMPOrpaMMbl 4acoB
pecypchbl
1 j;f;: M BEIMHCICHUS. JICHCTBATE b HEIC 9 bubmoreka I{OK https://m.edsoo.ru/7f419d08
2 | ®yHKUUHU 16 bu6mmoreka I{OK https://m.edsoo.ru/7f419d08
3 | Y/PABHCHIL H HEPABCHCTBA. ¥ PABHCHILY 14 Bu6imotexa IJOK https://m.edsoo.ru/7f419d08
C OJHOM TepEeMEHHOU
4 7P ABHCHITL I HEPABCHCTRA. Cucremer 14 buomoreka IIOK https://m.edsoo.ru/7f419d08
ypaBHEHH
5 Y PABHCHHUS! 1 HEPABEHCTBA. 16 but6moreka [{OK https://m.edsoo.ru/7t419d08
Hepasencrtaa
6 | UucnoBble MOCIEA0BATEIbHOCTH 15 but6moreka [{OK https://m.edsoo.ru/7t419d08
7 Hosropenne, O6O6meHI:Ie’ 18 but6moreka [{OK https://m.edsoo.ru/7t419d08
CHCTEMaTH3aIus 3HaHUI
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka o Hata JJIeKTPOHHBIE HU(PPOBbIE 00pa3oBaTeIbHbIE
/i yp eCTBO | povyen p uupp p
4acoB pecypcsl
usi
[ToBTOpEHME N3yUeHHOTO MaTepuaa 5-6
1 1 01.09
KJIACCOB
) [ToBTOpEHME N3yYyeHHOTO MaTepraia 5-6 1 03.09
KJIACCOB
3 | lloHsiTHE pallMOHAIIBHOTO YKCIIa 1 04.09
4 Apudmernueckue 1eUCTBUS C 1 08.09
palMOHAIBHBIMU YU CIIAMH
5 Apudmernueckue 1eUCTBUS C 1 10.09
palMOHAIBHBIMU YUCIIAMHU
6 Apudmernueckue TeUCTBUS C 1 11.09
parMOHAIBLHBIMU YU CIIAMH
7 | BykBeHHbIE BBIPAKEHHUSI 1 15.09 bubmuoteka [{OK https://m.edsoo.ru/7f41feec
2 [lepemennsie. [JonycTrMble 3HaYEHUS 1 17.09
NePEeMEHHBIX
9 CpaBHeHHe, ynops104NBaHUE 1 18.09
paIMOHAIBHBIX YHCETT
10 CpaBHeHUE, yHIOPAIOYMBAHUE 1 22,09
palMOHANBHBIX YHUCET
11 CpaBHeHUE, yHIOPAIOYMBAHUE 1 24.09
palMOHANBHBIX YHUCET
12 | Pemienre OCHOBHBIX 3aJ1ay Ha JpoOu, 1 25.09




IIPONCHTHI U3 pCaHLHOﬁ IIPAKTHUKHU

Pelienrie OCHOBHBIX 3a/1a4 Ha IpooOH,

13 o 29.09
MPOIIEHTHI U3 PEATbHON MPAKTUKHU

14 Pemenne ocCHOBHBIX 3a71a4 Ha Ipo0OH, 01.10
MPOLICHTHI U3 PeAIbHON TPAKTUKH )

15 Pemienne ocCHOBHBIX 3a71a4 Ha Ipo0H, 02.10
IIPOLICHTHI U3 PEAIbHON IPAKTUKU '

16 [Ipu3HaKu 1eIMMOCTH, PA3JIOKEHUS HA 06.10
MHOUTEIM HAaTypaJIbHBIX YHCEI ’

17 [Ipu3HaKu 1€IMMOCTH, PA3JIOKEHUS HA 0%.10
MHOYUTEJN HAaTypaJIbHBIX YHCEI '
[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAKEHUH,

18 | packpeiTHE CKOOOK U MPUBEICHUE 09.10 bubmoreka [{OK https://m.edsoo.ru/7f41fafa
MOIOOHBIX CJIaraeMbIX
[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXKEHUH,

19 | packpbITHE CKOOOK M MPUBEJICHUE 13.10 | bubaunoreka LIOK https://m.edsoo.ru/7f41£fd70
MOTOOHBIX CJIaraeMbIX
[IpeoOpa3zoBaHre OyKBEHHbBIX BBIPAXKEHUH,

20 | packpbITHE CKOOOK M NMPUBEJICHUE 15.10
MMOJOOHBIX ClaraeMbIX
[IpeoOpa3zoBanre OyKBEHHBIX BBIPAXKEHUH,

21 | packpsiTHe CKOOOK U MTPUBEICHUE 16.10
MOJOOHBIX ClIaraeMbIX

2 VYpaBHeHue, mpaBuia mpeoopa3oBaHus 20.10
YPaBHEHUSI, PABHOCWJIBHOCTh YPAaBHEHHI ’
JInHerHoe ypaBHEHUE C OTHOM

23 P A 22.10

IIEPEMEHHON, PEIEHNE JIMHEUHBIX




YpaBHECHUI

JlnHenHoe ypaBHEHHUE C OJTHOU

24 | nepeMeHHOM, pelIeHUE JTMHEHHBIX 1 23.10 | bubnmoreka LIOK https://m.edsoo.ru/7f420482
ypaBHEHUI
JInHerHoe ypaBHEHUE C OJTHOM
25 | mepeMeHHOH, peleHUe JIMHEUHBIX 1 05.11
YpaBHEHUI
26 | Pemenue 3a/1a4 ¢ MOMOIIBIO YpAaBHEHU N 1 06.11 bub6mmoreka [{OK https://m.edsoo.ru/7f42064e
27 | Pemienue 3a1a4 ¢ HOMOIIBIO YpaBHEHUN 1 10.11 bubmumoteka [{OK https://m.edsoo.ru/7f420806
28 | Pemenue 3a/1a4 ¢ MOMOIIBIO YpaBHEHU N 1 12.11 bubmoreka [{OK https://m.edsoo.ru/7f4209a0
29 | Pemenue 3a/1a4 ¢ MOMOIIBIO YPABHEHU N 1 13.11 bu6mmoreka [{OK https://m.edsoo.ru/7f420e6e
30 | Dopmynsl 1 17.11
31 | ®opmysl 1 19.11
KounrpouabHas padora no reme «Huciaa u
32 | BbIuMcJeHusA. PannoHanbHbIE YMCA. 1 20.11
ToxnecTrBa»
1 [ e o | 1 [
R e
35 | KoopauHaTta TOYKHM Ha MIPSAMOi 1 27.11 bu6mmoreka [{OK https://m.edsoo.ru/7f41de76
36 | YucnoBble TPOMEXYTKHU 1 01.12 bubmmoreka [{OK https://m.edsoo.ru/7f41dff2
37 | YuciioBble NPOMEXYTKH 1 03.12
33 Paccrosinue MLy ABYMs TOUKaMH 1 04.12
KOOPJIMHATHOM MPSMOit
39 | PaccTrosiHMe MEXy JBYMSI TOUYKaMHU 1 08.12




KOOPAMHATHOU MTPSIMOU

40 | [lonstue Qpynkuuu 1 10.12 | bubanoreka LHOK https://m.edsoo.ru/7f41ef06

41 | CpoiicTBa yHKIMI 1 11.12 bubmuoteka [{OK https://m.edsoo.ru/7f41f078

42 | CoiicTBa (hyHKIIUH 1 15.12 | bubanoreka LHOK https://m.edsoo.ru/7f41f1fe

43 | I'paduk Qynkumu 1 17.12

44 IpamoyroibHas cucrema koopamHar Ha 1 18.12 bubmoreka IHOK https://m.edsoo.ru/7f41el6e
MJIOCKOCTH

45 HpsmoyrobHas crcTema Koop/MHaT Ha 1 22.12 bubmoreka [{OK https://m.edsoo.ru/7f41e42a
TIJIOCKOCTH

46 [puvepst rpaguKoB, 3a/1aHHEX 1 24.12 bubmoreka [{OK https://m.edsoo.ru/7f41e8a8
bopmynamu

g7 | TIpuMepBI rpaguKos, 3a1aHHEIX 1 |25.12 | Bubmioreka ITOK https://m.edsoo.ru/7f41ed80
dbopmynamu

43 [Tpumeps! TpaduKoB, 3aTaHHBIX | 2912
dbopmynamu

49 | Urenue rpadukoB peajbHbIX 3aBUCUMOCTEN 1 12.01 bubmuoteka [{OK https://m.edsoo.ru/7f41ea24

50 | Urenwue rpadmKoB peasbHbIX 3aBUCUMOCTEH 1 14.01

51 | Jluneiinas QyHkims 1 15.01 bubnuoteka [{OK https://m.edsoo.ru/7f427282

52 | Jlunetinas Qyukims 1 19.01 bu6mmoreka LIOK https://m.edsoo.ru/7f427412

53 | Iloctpoenue rpaduka auHEHHON QYyHKITUU 1 21.01 bu6moreka [{OK https://m.edsoo.ru/7f426d1e

54 | Iloctpoenue rpaduka aMHEHHON QyHKIIMU 1 22.01

55 |I'paduk pynkuuu y =[x| 1 26.01

56 |I'paduk pynknum y =x| 1 28.01

57 |KonTpoanHas pabora no reme I 12901 | Bubmaorexa LOK https:/m.edsoo.ru/741£50a

«Koopannarel u rpadpuku. OyHKOumn»




58 | CreneHp ¢ HATypAJIbHBIM MOKA3aTENEM 1 02.02 bubnuoteka [{OK https://m.edsoo.ru/7f4211de

59 | Crenens ¢ HATypaJIbHBIM MOKA3aTEIeM 1 04.02 bubmmoreka [{OK https://m.edsoo.ru/7f421382

60 | CreneHb ¢ HATypAIbHBIM MOKA3aTEIEM 1 05.02 bubnuoteka [{OK https://m.edsoo.ru/7f42154e

61 |(BOHCTBA CTEMeHN C HATYDATBHEIM 1 109.02 |Bu6miorexa [IOK https:/m.edsoo.ru/7f421382
MoKa3aTesieM

62 CBOWCTBA CTEMNEHU C HATYPATLHAIM 1 11.02 bubmoreka [{OK https://m.edsoo.ru/7f42154e
MOKa3aTesIeM

63 | CBOHCTBA CTENICHH C HATYPATLHBIM 1 |12.02 |Bu6moreka IIOK https://m.edsoo.ru/7f4218be
noKasaTesieM

64 CBOJiCTBa CTETICHH C HATYPAJTbHBIM | 16.02
MoKasaTesieM

65 CBOJiCTBa CTETICHH C HATYPAJTbHBIM 1 18.02
TOKa3aTesIeM

66 | OnHOYJICHBI 1 19.02

67 | OnHOYJICHBI 1 25.02

68 | MHOrOYJICHBI 1 26.02 buomoreka LIOK https://m.edsoo.ru/7t42276¢

69 | MHOro4IeHbI 1 02.03 bu6mmoreka [{OK https://m.edsoo.ru/7t422930

70 | CIIOKCHHC, BHIMHTAHNE, YMHOKCHHE 1 0403 |Bu6morexa LIOK https://m.edsoo.ru/7f422af2
MHOTOYICHOB

71 | CIIOKEHHC, BHIMHTAHKE, YMHOKCHHE 1 ]05.03 |Bubmmorexa IIOK https://m.edsoo.ru/7f422cc8
MHOTOYJICHOB

7 | CHIOKCHHE, BLIUTAHNE, YMHOKCHHE 1 |11.03 | Bubmioreka ITOK https://m.edsoo.ru/7f422fca
MHOTOYJICHOB

73 | CIIOKEHNC, BHIMHTAHNE, yMHOKCHHE 1 [12.03 |Bu6muorexa IIOK https:/m.edsoo.ru/7f423182
MHOTOYJICHOB

74 | Pazno)xeHrne MHOTOYWICHOB HA MHOXUTEIIH 1 16.03 bu6mmoreka I{OK https://m.edsoo.ru/7f423312




75 | Pazno)xeHrne MHOTOWICHOB HA MHOKUTEIIH 1 18.03 bu6mmoreka [{OK https://m.edsoo.ru/7f4237fe
76 | DopMyJbl COKPAIEHHOTO YMHOXKEHUS 1 19.03 bubmumoteka [{OK https://m.edsoo.ru/7{42432a
77 | DOpMyIIbI COKPAILIEHHOIO YMHOXKEHHUS 1 23.03 bubnuoteka [{OK https://m.edsoo.ru/7f42464a
78 | ®OopMyIbI COKPAIIEHHOTO YMHOXEHUS 1 25.03 bubmmoreka [{OK https://m.edsoo.ru/7f424c12
79 | ®opMysbl COKPAIEHHOTO YMHOXKEHUS 1 26.03 bubmmoreka [{OK https://m.edsoo.ru/7f424{d2
80 | dopMyIbl COKPAIIEHHOTO YMHOKEHUS 1 06.04
81 | ®opMynbl COKPAIIEHHOTO YMHOKECHUS 1 08.04
82 | ®opMyIbl COKPAIIEHHOTO YMHOKEHUS 1 09.04 bu6mmoreka [{OK https://m.edsoo.ru/7f4251d0
23 KonTpoJsbHasi padora nmo reme 1 13.04
«AJredpanyeckne BbIPAKEHU»
84 JluneiiHoe ypaBHEHHE C AByMs 1 16.04 bubmoreka [{OK https://m.edsoo.ru/7f427c32
MEPEMEHHBIMU U €0 rpaduK
g5 | /IMHEHHOC YABHEHHE C IBYMS 1 |17.04 | Bu6muorexa ITOK https:/m.edsoo.ru/7f427e8a
NEPEMEHHBIMH U €T0 rpaduK
g6 | CHCTEMA ABYX JIMHCHHLIX YPABHEHH C 1 2004 |Bu6miorexa ITOK https:/m.edsoo.ru/7f42836¢
JIBYMSI TIEPEMEHHBIMU
37 Cucrema IByX JIMHEHUHBIX YPaBHEHUM C | 2704
JBYMSI TIEPEMEHHBIMHU
23 Cucrema ByX JIMHEWHBIX YPaBHEHUN C 1 2304
JBYMSI TIEPEMEHHBIMHU
29 Cucrema IByX JIMHEWHBIX YpaBHEHUN C 1 27,04
JIByMSI TIEPEMEHHBIMU
90 | PemeHune cucteM ypaBHEHUN 1 29.04 bubmuoteka [{OK https://m.edsoo.ru/7f4284de
91 |PemeHue cucteM ypaBHEHUM 1 30.04 but6mmoreka I{OK https://m.edsoo.ru/7f42865a
92 | PemieHue cucTeM ypaBHEHUM 1 04.05 but6mmoreka [{OK https://m.edsoo.ru/7t4287d6
93 | PemieHne cUCTEM ypaBHEHUM 1 06.05




94

Pemienue cucrem ypaBHEHUNI

07.05

95

Kounrpouabhasi padora no teme
«YpaBHeHUS] M HEPABEHCTBAY/
Bcepoccuiickaa nposepounas paboma

13.05

bubmoreka IHOK https://m.edsoo.ru/7t421044

96

Hrorosas koHTpOIbHAsA padoTa /
Bcepoccuiickaa nposepounas paboma

14.05

bubmoreka [{OK https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHME OCHOBHBIX TTOHITHIA U
METOJIOB Kypca 7 Kiacca, 000011eHe
3HAHUU

18.05

98

[ToBTOpEHHE OCHOBHBIX MTOHITHIA U
METOJIOB Kypca 7 Kiacca, 000011eHe
3HAHUU

20.05

bubmoreka [{OK https://m.edsoo.ru/7f429132

99

[ToBTOpEHNE OCHOBHBIX TTOHATHI H
METOJI0B Kypca 7 Kjacca, 00001ieHre
3HAHUM

21.05

bu6moreka IIOK https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEeHNE OCHOBHBIX TTOHATHI U
METOJI0B Kypca 7 Kjacca, 00001ieH1e
3HAHUU

25.05
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8 KUIACC

13“121 Tema ypoka KoaunuyecrBo | JlaTa DJIeKTPOHHBbIE N (PPOBBIE 00pa3oBaTeIbHbIE
4acoB H3ydeHust pecypchl
| | PAUHOHAILHAIC BEIDAKCHHUS, 1 02.09 Bu6mioreka [TOK https:/m.edsoo.ru/7f430382
Anrebpandeckas 1poob
JlomycTumble 3HAaYEHUS
2 | HIEpEMEHHBIX, BXOISIINX B 1 03.09
anredpanyecKre BhIpaXKEHUs
JlomyCcTUMbIC 3HAUCHUS
3 | HEpeMEHHBIX, BXOISIINX B 1 05.09
anredpanyecKre BbIpaXKeHUs
g4 | OcHOBHOS CBOHCTEO 1 09.09 Bu6moreka LIOK https://m.edsoo.ru/7f4308e6
anredpandecKkou 1podu
5 | Cokpaienue apobeit 1 10.09 bu6moreka [{OK https://m.edsoo.ru/7f430a8a
6 | Cokpaienue npooeit 1 12.09 bubmoreka [{OK https://m.edsoo.ru/7f430f44
7 | Cokpamenne apooeit 1 16.09 bu6mmoreka [{OK https://m.edsoo.ru/7f430f44
g | CHIOKCHHE, BEIYHTAHHE, YMHOKCHHE 1 17.09 Bu6miorexa LIOK https://m.edsoo.ru/7f43128c
U JIeJICHUe anreopandeckux apooen
g | CVIOKEHHE, BEIMUTAHHE, yMHOKEHHE 1 19.09 Bu6miorexa [TOK https://m.edsoo.ru/7f4315¢0
U JielieHue ajnreopandeckux apooei
jo | CII0KeHNE, BEIMHTAHNE, YMHOKCHUE 1 23.09 Bu6mioreka [TOK https://m.edsoo.ru/7f4318c2
U JIeJICHHEe anreOpandecKkux apooeit
J] | CIIOKeHHE, BHIMHTAHNE, YMHOKCHUE 1 24.09 Bu6moreka [TOK https:/m.edsoo.ru/7431a20
U JIeJieHue anreopandeckux apooen
12 |!lpeobpasosanme BLIpaeHHl, 1 26.09 Bu6motexa IIOK https://m.edsoo.ru/743259¢

coJieprKallux ajareOpanyecKue




JTpoou

[IpeoOpa3zoBaHue BRIpaKCHHI,

13 | cogepxkamux anreOpanyeckue 30.09 bubmmoreka L{OK https://m.edsoo.ru/7f432736
Ipodu
[IpeoOpazoBaHKe BhIpAKECHUH,

14 | cogepxkamux anreOpanyeckue 01.10 bubmnoreka L{OK https://m.edsoo.ru/7f432736
JpoOu

|5 | KouTpoanuas padora no Teme 03.10 Bu6moteka [IOK https://m.edsoo.ru/7f431d36
«AJredOpanyeckasi Ipo0b»

16 | JleiicTBUTEIBHBIC YHCTIA 07.10

17 | CpaBHEHME NENCTBUTENBHBIX YNCEI 08.10

18 | CpaBHEHUE NEHCTBUTENBHBIX YHCEII 10.10

19 E;;ﬂeme 00 nppanuoHasHOM 14.10 bu6moreka [{OK https://m.edsoo.ru/7f42eaaa

20 | KBagpaTHblii KOpEHb U3 YUCa 15.10 bubmuoteka [{OK https://m.edsoo.ru/7f42d452

71 ApudmMernueckuii KBapaTHbINA 17.10
KOpPEHb

22 | YpaBHeHHE BUJA X> = a 21.10

73 JlecaTnaHbIC TPUOIKCHUS 2710
UPPAMOHATBHBIX YHCEIT

4 JlecsaTnaHbIC TPUOITIKEHUS 2410
UPPAMOHATBHBIX YHCEIT

g5 | CBOHCTBA apuimeTeciiX 05.11 Bu6moreka [IOK https:/m.edsoo.ru/7f42d862
KBaJIPAaTHBIX KOpHEH

26 | CBOHCTBA apupmeTIECiiX 07.11 Bu6moreka [TOK https:/m.edsoo.ru/7f42d862

KBaJIPAaTHBIX KOpHEH




[IpeoOpa3zoBaHue YUCITOBBIX

27 | BBIpQKEHUM, COJICPIKAILINX 11.11 bu6mmoreka I{OK https://m.edsoo.ru/7f42dd26
KBaJIPAaTHBIC KOPHU
[IpeoOpa3zoBaHME YUCTOBBIX

28 | BBIpaXXE€HUI, COAEPKALLIUX 12.11 bubmmoreka [{OK https://m.edsoo.ru/7f42ded4
KBaIpaTHBIC KOPHU
[IpeobpazoBaHKe YUCITOBBIX

29 | BeIpaXeHUH, CoeprKaIIUX 14.11 bubmmoteka IIOK https://m.edsoo.ru/7t42e0be
KBaIPaTHBIC KOPHH
[IpeoOpazoBaHKe YUCITOBBIX

30 | BBIpaKEHUM, COJECPIKAILINX 18.11 bu6moreka [{OK https://m.edsoo.ru/7f42e0be
KBaIPaTHBIC KOPHU

31 | CreneHb C EJIBIM TOKA3aTEIEM 19.11 bu6mnoreka L{OK https://m.edsoo.ru/7f4354a4

3 | (BOHCTBA CTENICHH C IIe/IbIM 21.11 Bu6moreka [TOK https:/m.edsoo.ru/7f435648
[IOKa3aTelIeEM

33 | CBO¥CTBA CTeNeHH ¢ netbiM 25.11 Bu6miorexa LIOK https:/m.edsoo.ru/7f435648
[IOKa3aTelIeEM

34 | CBOHCTBA CTENEHH C 1M 26.11 Bu6mnoreka ITOK https:/m.edsoo.ru/7435648
MOKa3aTelIeEM

35 | (BOHCTBA CTENCHH C IeIbIM 28.11 Bu6miorexa LIOK https:/m.edsoo.ru/7f43599a
[IOKa3aTeyieM

36 | (BOHCTBA CTENCHH C IeIbIM 02.12 Bu6miorexa LIOK https://m.edsoo.ru/7f435ed6
[IOKa3aTeyieM
CrangapTHas 3aluCh YKCIa.

37 | Pasvepst 001eKTOB OKpy:Kaiomero 03.12 Bu6miorexa LIOK https:/m.edsoo.ru/7f436098

Mupa (OT JIIEMEHTAPHBIX YaCTHI] 10
KOCMHUYECKHX 00BEKTOB),




JUTUTEIILHOCTh MTPOIIECCOB B
OKPYXaIOIleM MUPE

KOHTpOJILHaH paﬁoTa nmo TeMmaM

38 05.12 bubmuoreka I{OK https://m.edsoo.ru/7f42ec80
«KBaapatrnbie kopHu. CTeneHm»

39 | KBagparHoe ypaBHEHHE 09.12 bubmuoteka [{OK https://m.edsoo.ru/7t42eela

40 | HemonmHoe kBagpaTHOE ypaBHEHUE 10.12 bubmmoreka [{OK https://m.edsoo.ru/7f42eela

41 | HenosHoe KBaJIpaTHOE YpaBHEHUE 12.12 bubmmoteka [{OK https://m.edsoo.ru/7f42eela

42 dopmyIa KOPHEH KBa/IPaTHOTO 16.12 bubmoteka IIOK https://m.edsoo.ru/7f42f158
ypaBHEHUS

43 | PoPMyIIA KOpHEIt KBA/IPATHOTO 17.12 Bubsmoreka IIOK https://m.edsoo.ru/7f42£3£6
ypaBHEHUS

44 Popmy.1a KOHEH KBAIPATHOTO 19.12 bu6moreka [{OK https://m.edsoo.ru/7f42f5a4
ypaBHEHUS

45 | Teopema Buerta 23.12 bu6morexa [{OK https://m.edsoo.ru/7f42fef0

46 | Teopema Buera 24.12 bu6mmoreka [{OK https://m.edsoo.ru/7t430076

g7 | PelICHHE YDABHCHHH, CBOMANMXCA K 26.12 Bu6moreka [TOK https://m.edsoo.ru/7f43c542
KBaIPATHBIM

4g | DeIUCHNE YPABHEHHH, CBOMAIIIXCA K 30.12 Bu6miorexa L{OK https:/m.edsoo.ru/7f43¢3d0
KBaAPATHBIM

49 | KBagpaTHblil TpEXUiieH 13.01

50 | KBagpatublii TpEXuseH 14.01

51 | PasuoKeHHe KBajIpaTHOro 16.01 Bu6miorexa LIOK https://m.edsoo.ru/7f42fd38
TpEXUsIeHa Ha MHOKUTEIH

5p | PasnoKeHHe KajipaTHoro 20.01 Bu6smoteka LIOK https://m.edsoo.ru/7f42fd38
TpEXUsIeHa HA MHOKUTEIH

53 | IIpocteitme npoOHO- 21.01 bu6mmoreka [{OK https://m.edsoo.ru/7f4328c6




PalliOHAJIBHBIC YPABHCHUA

54

[Ipocreiimme qpoOHO-
paroHaIbHbIC YPaBHEHUS

23.01

bubmuoreka I{OK https://m.edsoo.ru/7f432b6e

55

Pemenue TeKCTOBBIX 3ajJaq C
ITOMOIIBIO KBAAPATHBIX ypaBHCHI/Iﬁ

27.01

bu6moreka I{OK https://m.edsoo.ru/7f42f75¢

56

Pemenue TeKCTOBBIX 3ajJaq C
IIOMOIIBIO KBAJAPATHBIX ypaBHGHI/Iﬁ

28.01

bu6moreka L{OK https://m.edsoo.ru/7f42{8f6

57

KourpouabHast padora nmo reme
"KBaaparHble ypaBHEeHHUH.
KBaapartHblii Tpex4iieH"

30.01

bubmmoteka LIOK https://m.edsoo.ru/7f430112

58

JIuHenHoe ypaBHEHHUE C IBYMS
NEPEMEHHBIMHU, €T0 rpauK,
IPUMEPBI PEIICHUS YPaBHEHUI B
LEJIbIX YHCIIAX

03.02

59

JInHenHoe ypaBHEHHUE C ABYMs
nepeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PEIICHNS] YPaBHEHU B
L[EJIBIX YUCIIax

04.02

60

JInHenHoe ypaBHEHHUE C ABYMS
NepeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PEIICHNS YPABHEHUI B
LEJIBIX YUCTIAX

06.02

61

Pemenne cucreM nByX JIMHEHHBIX
YPaBHEHMU C IBYMs IEPEMEHHBIMHU

10.02

62

Pemienne cucrteM AByX JIMHENHBIX
YPAaBHEHUM C IBYMS IEPEMEHHBIMHU

11.02

63

Pemenne cucreM nByX JIMHENHBIX

13.02




ypaBHEHUH C IABYMsI IEPEMEHHBIMU

64

[IpuMeps! pereHus: CuCTeM
HEJIMHEWHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMU

17.02

65

[Ipumepsl peleHns CUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMU

18.02

66

['paduueckas uaTEpIIpETAIUS
YPaBHEHUS C ABYMsI IEPEMEHHBIMU
Y CHUCTEM JINHEMHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

20.02

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

67

['paduueckas uaTEpIIpETaIUS
YPaBHEHUS C ABYMsI IEPEMEHHBIMU
Y CHUCTEM JINHEMHBIX YPABHEHUH C
JIByMsI IEPEMEHHBIMU

24.02

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

68

Pemrenne TeKCTOBBIX 3a/1a4 C
ITOMOIIBIO CUCTEM YPABHEHHM

25.02

69

Pemienne TekCTOBBIX 3a/1a4 €
ITOMONIBIO CUCTEM YPABHEHHMU

27.02

70

Perrenne TekcTOBBIX 3a/1a4 C
ITOMOUIBIO CUCTEM YPABHEHUU

03.03

71

YucnoBble HEPABEHCTBA U UX
CBOICTBA

04.03

72

YuciioBble HEPABEHCTBA U UX
CBOWCTBA

06.03

73

HepaBeHCTBO ¢ 0JHOM ITEpEMEHHOU

10.03

74

JInHeliHbIe HEpaBEHCTBA C OTHON

11.03

bu6moreka I{OK https://m.edsoo.ru/7f42¢692




HCpCMCHHOﬁ N UX PCUICHUC

JInHeliHbIe HEPABEHCTBA C OJJHOM

75 . 13.03 bubmoreka I{OK https://m.edsoo.ru/7f42c840
MIEPEMEHHON M UX PEIICHUE

76 Jluneiinbie HEpABEHCTBA C O/IHOMH 17.03
MIEPEMEHHON U MX pelIeHue

77 | CHICTEMBI THHCHHEIX HEPABSHCTS ¢ 18.03 Bu6imoreka IJOK https://m.edsoo.ru/7f42cb88
OJTHOU MEPEeMEHHOMN M X PCIICHHE

78 CHCTSMH JIMHCHHBIX HEPABCHCTS ¢ 20.03 bu6moreka [{OK https://m.edsoo.ru/7f42cd2¢
OJTHOM TIEPEMEHHOU 1 UX PEIICHUE

79 CI/ICTE?MBI JMHEHHDIX HEPABEHCTB C 24.03
OJTHOM TIEPEMEHHOU 1 UX PEIICHUE
N3o0pakeHne peiieHus JTMHEHHOTO

80 | HepaBEHCTBA U UX CUCTEM Ha 25.03 bu6moreka [{OK https://m.edsoo.ru/7f42c9e4
YHCJIOBOW MPSIMOM
N3o0pakeHue pelieHus JMHEHHOTO

81 | HepaBeHCTBa M UX CHCTEM Ha 27.03 bu6morexa [{OK https://m.edsoo.ru/7f42c9e4
YHCJIOBOW MPSIMOM
KonrpouabHasi padora no remam

82 | «HepaBencTBa. CucreMbl 07.04
YPABHEHUI»

83 | Ilonstue dbyHKIIMN 08.04 bu6moreka [{OK https://m.edsoo.ru/7t433c12

g4 | OOnacts onpenenenus u 10.04 Bubmmoreka LIOK https:/m.edsoo.ru/7f433d84
MHOKECTBO 3HAYCHHUI (PYHKITUU

85 | CriocoObl 3aanust QyHKIUN 14.04

86 | I'paduk dbynknmu 15.04

27 CpoiicTBa QyHKIINH, UX 17.04

oToOpakeHue Ha rpaduke




88

UreHne u mocTpoeHue rpaukoB
byHKIUH

21.04

89

[Tpumeps! rpadukoB GpyHKIUH,
OTPAXKAIOIIMX peaslbHblE POLIECCHI

22.04

90

@OyHKINH, OTTUCHIBAIOLINE MPSMYIO
¥ 00paTHYIO NPOMOPLHOHATIBHBIE
3aBUCUMOCTH, UX TpadUKu

24.04

bu6moreka I{OK https://m.edsoo.ru/7f434bbc

91

['unepOoia

28.04

92

['unep6oa

29.04

bubmmoteka IIOK https://m.edsoo.ru/7f4343e2

93

I'paduk pyHKIHHN y = X2

05.05

bu6moreka [{OK https://m.edsoo.ru/7f434572

94

Oyarkupn y =x2, y =x3, y =YX,y =
|x|; rpadmyeckoe pelieHue
YPaBHEHUM U CUCTEM YPABHEHUU

06.05

bu6moreka [{OK https://m.edsoo.ru/7f434d38

95

[ToBTOpEHNE OCHOBHBIX TOHATHH U
METOIOB KypCOB 7 M 8 KJIaCCOB,
000011eHNEe 3HaHNH /
Bcepoccuiickas nposepounas
paboma

08.05

bubmoteka IIOK https://m.edsoo.ru/7f4371aa

96

Hrorosasi KOHTpPOJILHAs padora /
Bcepoccuiickas nposepounasn
paooma

12.05

bu6moreka I{OK https://m.edsoo.ru/7t434eb4

97

[ToBTOpEHNE OCHOBHBIX OHATHH U
METOIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHNE 3HAHUN

13.05

98

[ToBTOpEHNE OCHOBHBIX TTOHATHH U
METOJI0B KYpCOB 7 U 8 KJIacCOB,
00001IIeHnEe 3HAHUI

15.05

bu6moreka I{OK https://m.edsoo.ru/7t43736¢




99

[ToBTOpEHNE OCHOBHBIX IOHATHH U
METOJIOB KYpCOB 7 U 8 KJIaCCOB,
000011IeHNE 3HAHUI

19.05

bubmoreka I{OK https://m.edsoo.ru/7f437510

100

[ToBTOpEHHE OCHOBHBIX OHSTUN U
METOJIOB KYpCOB 7 U 8 KJ1aCCOB,
00001IIeHne 3HAHUI

20.05

bu6moreka IHOK https://m.edsoo.ru/7f4376b4

101

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOIOB KypCOB 7 M 8 KJIaCCOB,
000011IeH1Ee 3HAaHUI

22.05

bubmmoteka IIOK https://m.edsoo.ru/7t436b88

102

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJI0OB KYpCOB 7 M 8 KJIacCOB,
000011IEHNE 3HAHUI

26.05

bu6moreka [{OK https://m.edsoo.ru/7f437858

OBHIEE KOJIMYECTBO YACOB 110

ITPOT'PAMME

102




9 KUIIACC

e Kosauu Nata
w/n Tema ypoka eCTBO H3yaeH JJieKTPpOHHbIE LM (pPoBbIe 00pa3oBaTebHbIE
4yacoB pecypchl
18

PanimonanbHbie Unciia, UppalmoHaIbHbIE

1 |4mcna, KOHEUYHBIC U OECKOHCUHBIC 1 02.09
JECATUYHBIE TPOOU
MHOX€eCTBO JECHUCTBUTECIBHBIX YHCEI,

2 | HeUCTBUTEIbHBIE YHCIIa KaK OECKOHEYHBIE 1 04.09
JECATUYHBIE TPOOU
B3anMHO 0qHO3HAYHOE COOTBETCTBHE

3 | MOy MHOKECTBOM JIEMCTBUTEIILHBIX 1 05.09
YHCeJ U MHOKECTBOM TOYECK )
KOOPJWHATHOM MPAMOMN
CpaBHeHUE JEUCTBUTEIBHBIX YUCET,

4 | apudmeTnyecKkue IeHCTBUS C 1 09.09
JIEMCTBUTEILHBIMU YHCIaMHU

5 [TpubnmxEHHOE 3HAUCHNE BETUUNHBI, 1 11.09
TOYHOCTH MPUOJIMKECHUS '

6 | Okpyrienue yucesn 1 12.09

7 | OKpyriaeHue yncesn 1 16.09
IIpukuaka u oreHKa pe3yiabTaToOB

g | PHicHa ¥ OUCHKA PE3y 1 |18.09
BBIYMCIIEHUN
IIpukuaka 1 oneHkKa pe3yiabTaToOB

9 |'P y pesy 1 [19.09
BBIYHCIIEHUN

10 | CBoiicTBa 4YETHOCTH U HEUETHOCTH 1 23.09




byHKIUH

I'paduku pynkumit: y = kx, y =kx + b,

11 25.09
Fk/X, y:X3a y =, y:|X|

12 F}_)a(i)I/IKI/i(I;}IHKHI/II/Ii y=kx,y=kx+b, 26.09
y_k/Xs Y=X,y= \/;’ y=|X|

13 F}_)a(i)I/IKI/i(I;}IHKHI/II/Ii y=kx,y=kx +b, 30.09
y_k/Xa yY=X,y= Vx, y=|X|

14 Fpa(l)I/IKI/i(IZyHKHI/II/IZ y=kx,y=kx+b, 02.10
Fk/X, Y=X,y= Vx, y=|X|

15 Fpa(l)I/IKI/i(EYHKU;HH: y =kx,y=kx +b, 03.10
Fk/X, Y=X,y= Vx, y=|X|

16 F}_)a(bI/IKI/i (I;yHKuHH: y =kx,y=kx +b, 07.10
y=k/x, y=x°, y = Vx, y=[|

17 KBaf[ paTuHas GyHKIs, €€ rpagu 09.10 bu6moreka [{OK https://m.edsoo.ru/7t4396¢6
CBOICTBA

jg | KBampamminas gymicis, e¢ rpadux u 10.10 | Bubnmoreka IIOK https:/m.edsoo.ru/7f439842
CBOICTBA

1o |Kpampariias GyniLis, ¢& rpagHK 14.10 | Bu6morexa LIOK hitps:/m.edsoo.ru/7f4399b4
CBOICTBA

o0 |112pabona, KoOpIMHATEI BepIIMHEI 16.10 | Bu6miorexa [IOK https://m.edsoo.ru/7f439eb4
napaboJIbl, 0Ch CAHMMETPHUH MAapaOOJTBI

o1 |11apabona, KoOpIMHATEI BepuIMHEI 17.10 | Bubmmotexa IIOK https://m.edsoo.ru/7f43a03a
napaboJIbl, 0Ch CHMMETPHH ITapadOJTbI

22 [Tapatona, koopauHATH! BEpUIMHBI 21.10 bu6moreka I{OK https://m.edsoo.ru/7f43alac
napaboJIbl, 0Ch CHMMETPHH TTapa0OJTbI

23 [Tapabona, KoOpIHMHATE! BepIIMHEI 23.10 bu6moreka I{OK https://m.edsoo.ru/7t43a31le

napaboJibl, 0Cb CHMMETPHH NapadoIIbl




[Tapabona, KoOOpAMHATHI BEPUIUHBI

24 24.10 bu6moreka I{OK https://m.edsoo.ru/7f43a526
napaboJibl, 0Cb CUMMETPHUH 1apadOJIbI
25 ff&’)‘;{fl’c?;;?" padora no Teme 06.11 | Bu6morexa LIOK https:/m.edsoo.ru/7f43ab84
26 g;;if;‘;;ygzizz’z;;eﬁﬁﬁ:HHHM 07.11 | Bu6smorex LIOK https://m.edsoo.ru/7f43bf66
27 JIunenHoe ypaBHeHue. Pemenue 11.11
ypaBHEHUM, CBOJISIIIUXCS K IUHEHHBIM '
28 Ksanp ATHOC YPABHCHHIC, Pernene 13.11 bu6moreka [{OK https://m.edsoo.ru/7f43c542
ypaBHEHUH, CBOJISIIIUXCS K KBAJIPATHBIM
29 Ksanp aTng ypasHeHue. Perienue 14.11 bu6moreka [{OK https://m.edsoo.ru/7f43¢c542
ypaBHEHUH, CBOJISIIIAXCS K KBAPATHBIM
30 | bukBajpaTHblEe ypaBHEHUS 18.11 bubnuoteka [{OK https://m.edsoo.ru/7f43¢c3d0
31 | bukBanpaTHble ypaBHEHUS 20.11 bubmuotexa [{OK https://m.edsoo.ru/7f43¢3d0
[IpuMeps! pelieHust ypaBHEHUN TPEThEU U
32 | 4eTBEPTO CTENEHEN PA3IOKEHUEM HA 21.11
MHOKHUTEIIN
[Ipumepsl penieHrst ypaBHEHUN TPETbEU U
33 | yeTBEPTOI CTENEHEN pa3IOKEHUEM Ha 25.11
MHOKHUTEIIN
34 ggiiiizgpOGHO_paHHOHaHBHHX 27.11 bu6moreka I{OK https://m.edsoo.ru/7f43c9b6
35 ggiiiizgpo6H°'pa”“°Ha“"HHX 28.11 | Bubmmorexa IIOK https://m.edsoo.ru/7f43c¢9b6
36 Penienne TeKCTOBBIX 3a7a4 02.12

anreOpanyeckKuM MeTOJI0M




Pemenue TeKCTOBBIX 3aJa4d

37 04.12
aredpanyecKuM METOJIOM
38 Pemenne TekCcTOBBIX 3a/1a4 05.12
anreOpanyecKuM METOJI0OM
Kounrpouabhasi padora nmo treme
39 . . 09.12
«YpaBHEHUs C OJHOI NepeMeHHOID)
40 E;ﬁ;f‘m ¢ ABYMS TICPEMCHHBIMIL H €10 11.12 | Bubmotexa ITOK https://m.edsoo.ru/7f43d0b4
4] | YPABHCHHE C IBYMs [ICPEMEHHBIMI H €O 12.12 | Bubmuorexa IIOK https:/m.edsoo.ru/7f43d0b4
rpadux
42 Cucrema qByX JINHEMHBIX YPABHEHHM C 16.12
JIBYMsI IEPEMEHHBIMU U €€ pelIeHre '
13 CucremMa qByX JIMHEHMHBIX YPAaBHEHHI C 18.12
JIBYMsI IEPEMEHHBIMU U €€ PEHICHUE '
44 Cucrtema qByX JIMHEHMHBIX YPaBHEHHI C 19.12
JIBYMsI IEPEMEHHBIMHU U €€ pELICHUE '
45 Cucrema qByX JINHEMHBIX YPABHEHHM C 3.12
JIBYMsI IEPEMEHHBIMU U €€ PelICHUE '
Pemenue cucrem IByX ypaBHEHUH, OJHO
46 | U3 KOTOPBIX JTUHEHHOE, a IPYroe — 25.12 bubmmoreka L{OK https://m.edsoo.ru/7f43d23a
BTOPOM CTENICHU
Pewenne cucreM AByX ypaBHEHUN, OAHO
47 | U3 KOTOPBIX JIMHENHOE, a IPyroe — 26.12 bubmuoteka [{OK https://m.edsoo.ru/7f43d55a
BTOPOM CTENICHU
Pemenune cucrem nByX ypaBHEHHM, OJHO
48 | U3 KOTOPBIX JIMHENHOE, a IPyroe — 30.12

BTOPOU CTENECHU




Pemenue cucteM AByX ypaBHEHUH, OJTHO

49 | U3 KOTOPBIX JIMHENHOE, a IPYroe — 13.01
BTOPOM CTENICHU
50 ['padrueckas mHTEpIIpETAINS CHCTEMBI 15.01
ypaBHEHUH C NBYMsI IEPEMEHHBIMU '
51 Pemienne TeKCTOBBIX 3a1a4 16.01
anreOpanyeckuM Crocooom
59 Pemenne TeKCTOBBIX 3a1a4 2001
aredpanyeckuM crocooom
53 KonTpoJsbHas paGOTavno TEMe 2701
«CucreMbl ypaBHEHUI»
54 | UucnoBble HEPABEHCTBA U MX CBOWCTBA 23.01
55 | YuciioBble HEPABEHCTBA U UX CBOMCTBA 27.01 bubnuoteka [{OK https://m.edsoo.ru/7f43ad5a
56 | IUHCHHbIC HCPABCHCTBA C ONIHOH 29.01 | Bu6maorexa ITOK https:/m.edsoo.ru/7f43af08
MEePEMEHHON U UX PEIICHUE
57 Jluneiiniie HICPABCHCTRA C ONHON 30.01 bu6moreka [{OK https://m.edsoo.ru/7f43af08
MIEPEMEHHON M UX PEIICHUE
5 |IMHCHHEIC HEPABEHCTBA C OJHOH 03.02 | Bubimorexa LIOK https:/m.edsoo.ru/7f43af08
MEePEMEHHON U UX PEIICHUE
59 Cucrembl JMHEHHBIX HEPABEHCTB C OHON 05.02
MEPEMEHHON M UX PEIICHUE
60 Cucrembl JMHEHHBIX HEPABEHCTB C OAHO 06.02
MIEPEMEHHON M UX PEIICHUE
61 Cucrembl TMHEHHBIX HEPABEHCTB C OHOM 10.02
MIEPEMEHHON M UX PEIICHUE
62 | KBagpaTHble HEpaBEHCTBA U UX PEHIEHUE 12.02 | bubmuoteka [{OK https://m.edsoo.ru/7f43b098




63 | KBagpaTHble HEpABEHCTBA U UX PEILICHUE 1 13.02 bubnuoreka [{OK https://m.edsoo.ru/7f43b21e

64 | KBagpaTHble HEpaBEHCTBA U UX PEHICHUE 1 17.02 | bubmmoteka [{OK https://m.edsoo.ru/7f43b5a2

65 | KBagpaTHble HEpABEHCTBA M UX PEILICHUE 1 19.02

66 | KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE | 20.02
['padmaeckas mHTEpIIpETAIIS HEPABEHCTB

67 |u cucTteM HEpaBEHCTB C IBYMSI 1 24.02 bu6moreka I{OK https://m.edsoo.ru/7f43b098
IEPEMEHHBIMU
['padrueckas mHTEpIIpETAIIMS HEPABEHCTB

68 | U cucTeM HEPABEHCTB C IByMsI 1 26.02
NepeMEHHBIMU

69 Konrpouabnasi padora mo teme 1 27,02
«HepaBeHcTBa)»

70 | IloHSATHE YHCIIOBOM MMOCICA0BATSIBHOCTH 1 03.03 bubmoteka IIOK https://m.edsoo.ru/7t43e6c6
3a1agne 1MociIe0BaTEIILHOCTH

71 | pekyppeHTHOU (hopmyIoil U popMyIioi n- 1 05.3 bubmuoteka [{OK https://m.edsoo.ru/7f43ebda
ro 4yJieHa

7 | APMMeTIIECKa 1 reOMETPHECKas 1 |06.03 |Bubmuorexa LIOK https://m.edsoo.ru/7f43ed7e
MIPOTPECCHUH

73 | ApudMeTIICCKas M reOMETpHICCKas 1 1003 |Bu6muorexa I[TOK https://m.edsoo.ru/7f43f3b4
MIPOTPECCUHU
@®opMyIibl N-ro YieHa apuMeTHuecKon u

74 | reOMETPUYECKON IPOTrPECCUil, CYMMBI 1 12.03 bubmuoreka [{OK https://m.edsoo.ru/7f43f58a
TIEPBBIX N YJICHOB
dopMyIibl N-ro YjieHa apuMeTHIeCcKoi u

75 | reOMEeTpUUECKON MTPOTrpecCuii, CyMMBbI 1 13.03 bu6moreka [{OK https://m.edsoo.ru/7f43ef2c

ICPBBIX N YJICHOB




76

dopMyIibl N-ro YieHa apuMeTHuecKoi u
r€OMETPUYECKOMN TIPOrPECCUIA, CyMMBI
NEPBBIX N YJICHOB

17.03

bubmoreka I{OK https://m.edsoo.ru/7f43f0c6

77

®opmyIbl n-ro wieHa apupMeTHIecKoil u
T€OMETPUYECKON IPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

19.03

bu6moreka IHOK https://m.edsoo.ru/7f43f72¢

78

@®opMyIIbl N-ro YieHa apupMeTHIecKon 1
T€OMETPUYECKON IMPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

20.03

bubmoteka IIOK https://m.edsoo.ru/7f43t8a0

79

N300pakeHne 4ieHOB apuPMeTHIECKOMN 1
T€OMETPUUECKOU MPOrPECCUM TOUKAMH Ha
KOOPJIMHATHOM TIOCKOCTH

24.03

80

N300pakeHne 4ieHOB apuPMeTHIECKON U
r€OMETPUUECKON MPOrPECCUM TOUKAMH Ha
KOOPJAMHATHOW MJIOCKOCTH

26.03

81

JIMHENHBINA U SKCTIOHEHIUAIBLHBIA POCT

27.03

82

CI10KHBIE IPOLIEHTHI

07.04

bubmmoteka LIOK https://m.edsoo.ru/7f43te0e

83

C110HbIE IPOLEHTHI

09.04

but6mmoreka [{OK https://m.edsoo.ru/7t4401a6

84

KounrpouabHas padora nmo reme
«YucaoBbIe MOCJIeI0BATEIbHOCTID)

[SEE [ VR U—

10.04

bu6moreka [{OK https://m.edsoo.ru/7f4404{8

85

[ToBTOpEeHue, 06001IeHNE U
CHCTEeMaTH3aI1s 3HaHUM. 3aMKcCh,
CpaBHEHUE, ICMCTBUS C JCUCTBUTEIILHBIMU
YUCJIAMH, YUCIIOBAs IpsiMast

14.04

86

IToBTOpEeHUe, 0000IIEHNE 1
cucreMaru3anus 3HaHui. IIpoueHTsl,
OTHOILEHMS, IPONIOPLUU

16.04




87

[ToBTOpEeHue, 0600IIeHNE U

CHUCTCMaTHU3alui 3HAHUU. OprrHeHI/Ie,

HpI/I6JII/I}K€HI/IC, OLICHKa

17.04

88

[ToBTOpEHME, 00600IICHNE 1
cucTeMaTHu3anus 3HaHui. Pernrenue
TEKCTOBBIX 3a71a4 apU(HPMETHICCKIM
CIT0COO0M

21.04

bubmuoreka I{OK https://m.edsoo.ru/7f443b12

89

[ToBTOpEHue, 06001IeHNE U
cucTeMaTHu3anusd 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apu(PMETHUECKUM
CIIOCOOOM

23.04

bu6moreka [{OK https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHuUe, 06001IeHNE U
cucTeMaTHu3anusd 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apuU(PMETHUECKUM
CII0COOOM

24.04

bu6moreka [{OK https://m.edsoo.ru/7f443fea

91

IToBTOpEeHue, 0600IIeHNE U
CUCTEMAaTH3alMs 3HAHUM.
[IpeobpazoBanue aredGpandecKux
BBIPOKCHHA, TOMTYCTUMBIE 3HAUCHUS

28.04

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

92

IToBTOpEeHue, 0600IIeHNE U
CHUCTEMAaTH3aIUs 3HAHUM.
[IpeoOpazoBanme anredGpandecKux
BBIPKCHUM, TOIMMYCTHMbIC 3HAYCHHSI

30.04

bu6moreka I{OK https://m.edsoo.ru/7f444364

93

IToBTOpEeHUe, 0000IIEHNE U
CHUCTEMAaTH3aIUs 3HAHUM.
[IpeoOpa3oBanue anredGpandecKux
BBIPKCHUM, TOIMYCTHUMbBIC 3HAYCHHSI

05.05

bu6moreka IJOK https://m.edsoo.ru/7f444612

94

[ToBTOpeHue, 06001IeHNE U

07.05

bu6moreka I{OK https://m.edsoo.ru/7f444a94




CHCTeMAaTH3aIHsI 3HAHUH.
[IpeobpazoBanue anredGpandecKux
BBIPXCHHM, TOMTYCTHMbIE 3HAYCHUSI

95

[ToBTOpEHME, 00600IICHNE 1
cucreMarn3anus 3HaHui. OyHKIUHU:
IIOCTPOECHUE, CBOMCTBA N3YYEHHBIX

byHKIUH

08.05

bubmoreka I{OK https://m.edsoo.ru/7f444c56

96

[ToBTOpEHue, 06001IeHNE U
cucTeMaTu3anus 3HaHuil. OyHKIUHU:
ITOCTPOECHUE, CBOMCTBA N3YUEHHBIX

byHKIUH

12.05

bu6moreka I{OK https://m.edsoo.ru/7f444f44

97

[ToBTOpEHuUe, 06001IeHNE U
cucTeMaTn3anus 3HaHui. OyHKIUHU:
ITOCTPOECHUE, CBOMCTBA N3YYEHHBIX

byHKIMH

14.05

bu6moreka [{OK https://m.edsoo.ru/7f44516a

98

IToBTOpEeHue, 0600IIeHNE U
cucteMaTu3anus 3HaHu. OyHKIWU:
ITOCTPOECHUE, CBOMCTBA N3YUEHHBIX

byHKIMH

15.05

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

99

IToBTOpEeHue, 0600IIeHNE U
cucreMaru3anms 3HaHui. ['paduaeckoe
pelIeHrne YpaBHEHHUI U UX CUCTEM

19.05

bu6moreka [{OK https://m.edsoo.ru/7f445516

100

[ToBTOpEeHue, 06001IeHNE U
cucreMaru3anms 3HaHui. ['paduaeckoe
pelIeHrEe YPAaBHEHHUI U UX CUCTEM

21.05

101

HTorosasi KOHTpPOJILHAsA padoTa

22.05

102

O000111eH1E U cUCTEMATU3AlIUA 3HAHUHN

26.05




OBHIEE KOJIMYECTBO YACOB 110
ITPOT'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Kox IIpoBepsiemble peAMeTHbIE Pe3yabTAThHI 0CBOCHUS
NpoBepPsIeMOro OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
pe3yJabTara o01rero oopasoBanus
| Yucna v BBIYUCIEHUS
1.1 BrinonHaTh, codeTass yYCTHbIE W TMHUCHBMEHHBIE MPUEMBI,
' apu(pMETHICCKHE JCHCTBUS C PAIIMOHAILHBIMU YHCIIAMA
HaxoguTe 3Ha4YeHUsI YHUCIOBBIX BBIPAKEHUH, IPUMEHSITh
12 pa3HoOOpa3Hble CIOCOObI M MPUEMBI BBHIYMCIICHHS 3HAYEHUUN
' JIPOOHBIX  BBIPAKEHUM, COJAEpX AIIMX OOBIKHOBEHHBIE U
JECATUYHBIE IpoOU
[lepexomuTe OT onHOW (OpPMBI 3amUCU YHCEN K JAPyrou
13 (mpeoOpa3oBbIBaTh JECSATHUUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IPOOD)
1.4 CpaBHUBATH U YIIOPSIOYMBATH PAIMOHAIBHBIC YUCIIA
1.5 OKpyTJISITh YnCia
BhINONHAT TPUKHUAKY U OLEHKY pE3yJibTaTa BBIUYHUCIICHUIA,
1.6 OLICHKY 3HAUY€HUM YHCJIOBBIX BBIPAKECHUN. BBINOIHATH
JICHCTBUS CO CTEMEHSIMU C HATypaJIbHBIMU NOKA3aTEISIMH
17 [IpuMeHSTh IPU3HAKU JIETUMOCTH, PA3JIOKEHUE HA MHOKUTEIH
' HATYpaJIbHBIX YHCEII
Pemiath npakTUKO-OPUEHTUPOBAHHBIC 3aJlaud, CBS3aHHBIC C
OTHOIIICHHEM BEJIMYMUH, MPOMOPIUOHATLHOCTHIO BEJIUYMH,
1.8 MPOIIEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4y
C y4€TOM OrpaHWYCHHUH, CBS3aHHBIX CO CBOWCTBaMU
paccMaTpHBaeMbIX 0ObEKTOB
2 AnreOpanyeckre BbIpaKeHUs
71 Hcnonp3oBath anreOpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY,
' MPUMEHSTH €€ B IPOIIecCce OCBOSHUS yueOHOTO MaTepHasia
9 HaxoauTte 3HaueHHs: OYKBEHHBIX BBIpRXXCHUW TIPU 3aJaHHBIX
' 3HAYEHUSX IEPEMEHHBIX
23 Breinonuate npeoOpa3oBaHus 1EJI0T0 BBIPAKEHHUS B MHOTOWICH
' MIPUBEJICHUEM TTOJO0HBIX CJIAraéMbIX, PACKPhITHEM CKOOOK
24 BbINONHAT yMHOXKEHHWE OJIHOWIEHA HAa MHOTOWIEH H
' MHOTOWICHA HAa MHOTOWIEH, MPUMEHITh (POPMYIIBI KBajpaTa




CYMMBI M KBaJpaTa pa3HOCTH

OCYI[I€CTBJI$ITL Pa3JI0KCHUC MHOI'OYJICHOB Ha MHOXHTCIHN C
IIOMOIIIBIO BBIHCCCHHA 34 CKOOKH O6HICFO MHOXHTCJILA,

2:5 IPYIIIHPOBKU CJIaraeMsiX, MIPUMEHEHUS dbopmyn
COKPAIEHHOTO0 YMHOKEHHS
[IpumensaTe npeoOpa3oBaHUsi MHOTOUJICHOB [JISl PEIICHUS
2.6 pa3MYHBIX 33a4 U3 MATEMATHUKH, CMEXHBIX MPEAMETOB, W3
peabHOM NMPAKTUKH
27 Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypAJIbHBIMH
' MOKa3aTeJSIMU JJIsl PE0OPa30BaHMsI BRIPAKEHUHN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHEVHBIE YypaBHEHHMSI C OJHOW IEPEMEHHOW,
31 IIPUMEHSA IIpaBWiIa IIEPEXoJa OT HCXOJHOIO YpPAaBHEHMS K
paBHOCWIBHOMY eMy. [IpoBepsTsh, SABIIAETCS JIM YUCIO KOPHEM
YpaBHEHHS
30 [IpumeHnsaTh rpaguueckue METOAbl NPH PEUICHUU JMHEHHBIX
YPABHEHUU U UX CUCTEM
33 [lonOupaTe npuMepsl Tap YHUCEN, SBISIOIIUXCS pPEUICHUEM
' JIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JMHEWHOTO
34 YPaBHEHUS C JIByMsl IMEPEMEHHBIMHU; IOJIb3YACh TpapuKoM,
IIPUBOJUTH NPUMEPHI PEIICHUS] YPABHEHHUS
35 Pemate cucTeMBI JBYX JIMHEWHBIX YPAaBHEHUU C JByMs
' NePEMEHHBIMH, B TOM YHCJIe TpaQUIecKu
CocraBnsaTe W pemarbh JUHEWHOE YPAaBHEHUE WIIM CHCTEMY
3.6 JIMHEWHBIX YPaBHEHUI 1o YCIIOBHIO 3a1a4u,
' WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJTyYEHHBINA PE3yJIbTaT
4 Koopaunate! u rpadguku. OyHkiuu
N306paxarts Ha KOOpPJIUHATHOM MPSAMON TOYKH,
41 COOTBETCTBYIOILME 3aJaHHBIM KOOPAMHATaM, JIy4d, OTPE3KH,
WHTEpPBAJIbI,  3allMCHIBATH  YHCJIOBBIE  IPOMEXYTKH  Ha
anreOpanyecKoMm si3bIKe
49 OTtMmedaTh B KOOPJIMHATHOM IJTIOCKOCTH TOYKH IO 33JaHHBIM
KOOpAMHATaM
43 Crpouts rpaduku auHeiHbIx ¢GyHKuM. CTpouth rpaduk
' Qyskumm y = [x|
OnuceiBaTh € MOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCUMOCTH
4.4 MEXKIY BEJIMYUMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE, LIEHY,

KOJIMYCCTBO, CTOUMOCTDb, IIPONU3BOJAHUTCIIbHOCTb, BPEMSI, 00BEM




paboTHI

4.5 Haxonuth 3HaueHne PyHKIIMU 10 3HAYCHHIO €€ apryMeHTa
[Tonnmate rpaduueckuii crnoco0 MpeACTaBICHHUS U aHalIW3a
4.6 uHpOpMaIliY, U3BIEKAaTh U WHTEPIPETHUPOBATH MHGOPMAIIUIO
U3 rpa)UKOB peasIbHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KUIACC
Kon IIpoBepsiemMble IpeAMeTHbIE Pe3yIbTAThl 0CBOCHUS
NpoBepPsieMOro OCHOBHOI1 00pa30BaTe/IbLHOI NPOrpaMMbl OCHOBHOI'0
pe3yJbTara 001ero oopasoBaHus
| Uucna v BBIYUCIEHUS
Hcnonp30BaTh HayaJIbHBIE IIPEACTABICHHUS O MHOMKECTBE
11 JNEUCTBUTEIBHBIX 4YMCEl Ul CPaBHEHMS, OKPYIVICHUS U
' BBIUMCIICHUM, 1300pakaTh AEWCTBUTEIbHBIC YMCIa TOUKAMU Ha
KOOPANHATHOM MPSMOU
[TpuMeHsTh MOHATHE apU(PMETHUYECKOIO KBAJPAaTHOTO KOPHS,
12 HaXOAUTh KBaJIpaTHbIE KOPHU, UCIOJIB3YS MPU HEOOXOIUMOCTH
' KaJIbKYJIATOP,  BBINOJHATH IPEoOpa3oBaHUs  BBIPAKEHUM,
COJIEpIKAIMX KBAJPATHBIE KOPHU, UCII0JIb3Ysl CBOMCTBA KOPHEU
13 Hcnonb30BaTh 3amucyu OOJIBIIUX U MaJbIX YHCEN C IMOMOIIbIO
' JeCATUYHBIX ApoOel 1 creneHel yucna 10
2 AnreOpanyeckre BbIpaKeHUs
[IpyuMeHATP MOHATHME CTENEHW C LEJIbIM  II0Ka3aTeseM,
2.1 BBITIOJIHATh ~ MPEOOpa3oBaHUS  BHIPAKEHUW,  COJEPIKAIINX
CTEIICHH C LIEJIBIM [10KAa3aTeJIEM
BbINONHATE TOXIIECTBEHHBIE MpeoOpa30BaHUs pallMOHATIbHBIX
2.2 BBIPAKCHUM HA OCHOBE IPABWJI AECUCTBUN HAJl MHOTOYWIEHAMHA U
anredpandyecKuMu ApoosiMu
2.3 PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIN
[Ipumensate mnpeoOpa3oBaHMsl BBIPAKEHUW JUIsI  pEIICHUS
2.4 Pa3JIMYHBIX 3aa4 U3 MATEMAaTHUKH, CMEXHBIX INPEIMETOB, W3
peaIbHON IPAKTUKU
3 YpaBHEHUS U HEPABEHCTBA
Pewars MHENHBIE, KBaJApaTHBIE YPAaBHEHUS U PalMOHAJIbHBIE
3.1 YPaBHEHMS, CBOIAIIMECS K HHUM, CUCTEMBI JABYX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMH
39 IIpoBOANTE MPOCTEUIINE HCCIIENOBAHUS YPABHEHUU U CUCTEM

ypaBHEHUH, B TOM 4YHCJIE€ C MPUMEHEHHEM TIpaduuecKux




MpEACTaBICHN (yCTaHABIMBATh, MMEET JIM YpPaBHEHUE WU
CHUCTEMa YpPaBHCHHWH PEIICHHs, €CITU HMEET, TO CKOJIbKO,
npouee)

[lepexoquThs OT cioOBeCHOM (OPMYIHUPOBKM 3amaun K €€
anredpanyeckoi MOJENU ¢ TOMOIIBIO COCTABIICHUSI YPaBHEHUS

3.3 WJIA CUCTEMbI YPABHEHUM, MHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJYYCHHBIN pe3ysibTaT
[IpuMeEHSITh CBOMCTBA UYMCIIOBBIX HEPABEHCTB JJISI CPABHEHMS,
3.4 OIICHKH, pellaTh JUHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOU
) W HUX CHCTEMBI, JaBaTh TpadHUUECKyl0 HJUTFOCTPAIIUIO
MHOJKECTBA PEIICHNI HEPABEHCTBA, CUCTEMbl HEPABCHCTB
4 DyHKIIUN
[ToHrMaTh ¥ UCIOJIb30BaTh (DYHKIIMOHAJILHBIC TTOHSTUS U SI3BIK
41 (TepMHHBI, CHMBOJIMYECKHE  OOO3HAYEHHMsI), OMNPEIECIATh
3HaYeHUE (PYHKIMU MO 3HAYCHUIO apPryMEHTa, OMPEACIISITh
cBolicTBa GYHKIMU 10 €€ rpaduky
CtpouTtb rpaduKu dIeMeHTapHbIX QYHKIIMHN BUA:
4.2 y =k/x,y =x*y=X3y=|X|, ONUCHIBATH CBOWCTBA YNUCIOBOU
GyHkunu 1o e€ rpaduky
9 KJIACC
Kon IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOCHMS
NMPoBePsSIeMOro OCHOBHOI 00pa30BaTeJIbHON NIPOrPpaMMbl OCHOBHOT'0
pe3yJbTara 001ero oopa3oBaHus
1 Yucna 1 BIYUCIICHUS
11 CpaBHUBaTh n yHOPsIA0UMBaTh paluoOHAJIbHbBIC n
MppaloHaIbHbIC YUCTIa
Breinonuare apudmMeTHdecKkue AEUCTBUS C pallMOHATbLHBIMU
1.2 YUCJIaMH, cOYeTas YCTHBIE U MUChbMEHHbIE PUEMBI, BHITIOJIHSITh
BBIYUCJICHUS C UPPAIMOHAILHBIMU YK CIIAMU
13 Haxoz[vI/ITb 3HAQUYCHHUS CTENCHEH C IICIBIMHU HOK&S?TGJ’I?IMI/I "
KOpHEH, BBIYUCIISATh 3HAYEHHUS YUCIOBBIX BBIPAKCHUIN
14 OkpyrisTh ,[[CflCTBPITCJ;IBHBIG YKCJIa, BBIIOIHSITH HpUI/IKI/II[Ky
pe3yabTaTa BIYUCICHH, OLICHKY YHCJIOBBIX BBIPAKEHUN
2 YpaBHEHNS U HEPABEHCTBA
Pemiarh nuHEWHbIE W KBAJApPATHBIE YPABHEHUS, YpPaBHEHUS,
2.1 CBOJSIIIMECS] K HUM, NpOCTeHIe JIpoOHO-palioHaIbHbIE
ypaBHEHHUS
2.2 Pemlarb CuUCTEMBI JBYX JIMHEHMHBIX YPAaBHEHUU C JBYMs




IIEPEMEHHBIMU M CHCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJIHO
YPaBHEHUE HE SIBJIAETCS JIMHENHBIM

2.3

PemaTte TeKCTOBBIE 3a7aud aireOpanyeckuM CIOCOOOM ¢
MOMOIIIBIO  COCTaBJICHUS YpaBHEHUS WJIM CHCTEMbl JABYX
ypaBHEHUM C IBYMsI IEPEMEHHBIMU

24

[TpoBoaMTH TIpOCTEHIIME WCCIIETOBAHUS YPAaBHEHUM U CUCTEM
ypaBHCHHUH, B TOM 4YHCJIE C MPUMEHCHHEM TpauuecKux
Npe/CTaBICHU (HampuMep, yCTaHaBIWBaTh, WMEET JIH
ypaBHECHHE WJIA CUCTEMa YPaBHEHUU PEIICHUS, €CIIU UMEET, TO
CKOJIBKO)

2.5

Pemiath nuHeEWHBbIE HEPABEHCTBA, KBAJApPATHbICE HEPABEHCTBA,
U300pakaTh pElICHUE HEPaBEHCTB HAa YHUCIOBOM MPSIMOM,
3aMUCBhIBATh PEHICHUE C MOMOIIBI0 CUMBOJIOB

2.6

Pemate  cuCTEMBI  JIMHEHMHBIX  HEPABEHCTB, CHCTEMBI
HEPABEHCTB, BKJIIOYAIOIIME  KBAJPaTHOE HEPABEHCTRBO,
n300paxkaTh pEIICHUE CHUCTEMbl HEPABEHCTB HA YHUCIOBOU
MPSMOM, 3aMUCHIBATh PEHICHHUE C TOMOIIBIO CHUMBOJIOB

2.7

Mcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 33724

DOyHKINU

3.1

Pacno3naBate GyHKIIMM W3y4eHHBIX BHAOB. [loka3biBaTh
CXEMAaTHYEeCKH PACIOJIOKEHUE Ha KOOPAWHATHOW IUIOCKOCTH
rpadukoB GyHkumil Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c,
B 3aBHCHMOCTH OT 3Ha4yeHUN KOA(H(PUIIMEHTOB, OMUCHIBATH
CBOMCTBA (DYHKIIMIA

3.2

[loka3pIBaTh CXEMAaTUYECKH PACIHOJIOKEHHE HAa KOOPAMHATHOM
wiockoctd rpagukoB (yHKIMM Buma y = VX, y = x| u
OMKCHIBATH CBOMCTBA PYHKIUHI

3.3

Crpouts 1 n300paxaTh CXeMaTHUECKH TpadUKU KBaIPATUUHBIX
(GyHKUHNA, OMUCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIMM MO UX
rpadukam

34

Pacnio3naBath  kBajpaThuHyro GyHKIMIO TI0  QopMmyIie,
MPUBOAUTHh TPUMEPHI KBAJAPATUYHBIX (DYHKIIUH W3 peaibHOMU
KU3HH, (PU3UKH, TEOMETPUU

Apudmernueckas 1 reOMETpUUEcKasi IPOrPECCHH

4.1

PacrosnaBaTth  apuMETHUECKYl0 M TEOMETPHUYCCKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3aJaHus

4.2

BhITIONHATE BBIUMCIACHUS C MCHOJb30BaHUEM (GOPMYHT A-TO
yiieHa apudMETUYECKOH ¥ TeOMETPUYECKOW MPOrPECCHid,
CyMMBbI IIEPBBIX N YJICHOB

4.3

I/I3o6pa>1<aTb YJICHBbI IIOCJICA0BAaTCIbHOCTH TOYKaMH Ha




KOOPJIMHATHOW MJIOCKOCTH

4.4

Pematsp 3aJadu, CBs3aHHBIC C YHUCJIOBBIMHA
IHoCJacaA0BAaTCIIbHOCTAMHU, B TOM YHCIC 3aJadH H3 peaHLHOﬁ

XU3HU (C  HCIOJIb30BaHHUEM
TEXHOJIOTHUM )

KaJbKYJISITOpa, LU(PPOBBIX




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblil 3JIEMEHT COJAePKAHUA
1 Yucia 1 BBIYMCIICHUSA
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, TIEPEXO] OT OIHON (HOpPMBI
1.1 3anucu Jpobeit k apyroi. [loHsTHE paloOHATBHOTO YHUCIA, 3aIHCh,
CpPaBHEHHUE, YIIOPSAJTOYNBAHUE PAIMOHAIBHBIX YHCEI
12 Apudmernueckue ACHCTBUS C pallMOHAIIBHBIMHM 4YucliaMH. PerieHue
' 3a7a4 U3 peaybHOM MPAKTUKU HA YacTH, Ha ApoOHU
CreneHb v HATypaJbHbIM MTOKAa3aTeJIeM: ONPEAEIIECHHUE,
1.3 npeoOpa3oBaHUe BBIPAKEHUN HA OCHOBE OIPEACIICHHS, 3alllCh
OOJIBIIINX YUCET
[IporeHThI, 3amuCh MPOIEHTOB B BHUAE JApoOU W ApoOU B BUJE
14 MPOLECHTOB. Tpu OCHOBHBIE 33/1a4M HA MPOILIEHTHI, PEIIEHUE 3a7ay U3
peasbHON NPAKTHKU
15 [IpumeHeHne NPU3HAKOB JIEIMMOCTH, PA3JI0KECHUE HAa MHOXXHUTEIU
HATypaJIbHBIX YHCEII
1.6 PeanbHble 3aBUCHMMOCTH, B TOM 4YHCJIE MpsMas H oOpaTHas
MIPONOPIIUMOHATBHOCTH
2 AnreOpanyeckre BbIpaKeHHs
721 [lepeMeHHBIE, YHMCIOBOE 3HAYEHWE BBIPAKEHUA C TNEPEMEHHOMN.
JlonycTumble 3HaYEHUS] TEPEMEHHBIX
29 [IpencraBiieHre 3aBUCUMOCTH MEXK/Ty BEIMUMHAMH B BUJIC (DOPMYJIBI.
' Breraucnenus no popmynam
23 [IpeoOpazoBanre OYKBEHHBIX BBIPAKECHHM, TOXKIESCTBEHHO paBHBIC
BBIPAKCHUS
2.4 CBONMCTBA CTENIEHU C HATYPAIbHBIM MMOKA3aTEIEM
25 OnHounenbl W MHorowieHbl. CteneHb MHorowieHa. CloxeHuHe,
BBIYMTAHUE, YMHOXXECHUE MHOTOUYJICHOB
@opMysbl COKPAIIEHHOTO YMHOXKEHUS: KBAaApaT CyYMMbl M KBajpar
2.6 pasHoctu. Gopmysia pazHOCTH KBaApaToB. Pa3noxeHrne MHOTOUIEHOB
Ha MHOKUTEIN
3 YpaBHeHus
31 YpaBHEHHE, KOPEHb YpaBHEHHUS, _TpaBuna npeoOpa3oBaHus
YpaBHEHUSI, PABHOCUIILHOCTh YPaBHEHUIA
39 JluHeniHOEe ypaBHEHHWE C OJHOW TEPEMEHHOM, YHCIO KOPHEU

JIMHEMHOTO0 YPAaBHEHMsI, PEICHHUE JINHEWHBIX YPAaBHEHUMN




CocraBiieHuE ypaBHEHHI 0 YCJIOBUIO 33jaud. PerieHue TeKCTOBBIX

33 3a7a4 C TOMOIIBI YPaBHEHUN
34 JluneltHoe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €ro rpauk
Cucrema JAByX JIMHEMHBIX YpaBHEHUWA C JBYMS NEPEMEHHBIMH.
3.5 Pemenne cucreM ypaBHEHHH CIMOCOOOM IMOACTaHOBKU. [Ipumepsr
pEILIECHHS TEKCTOBBIX 33J1a4 C TOMONIBI0 CHCTEM YPAaBHEHHUM
4 Koopaunate! u rpaduxu. OyHKimm
4.1 KoopaunaTta Touku Ha IPAMOit
49 Yucosble NPOMEIKYTKH. PaccrosiHne Mexnay JByMs TOYKamMu
KOOPJIMHATHOM NPSIMON
43 [IpssMoyrosibHas cucrema KOOp/JHAT, OCH Ox u Oy. Abcuucca u
OpJMHATa TOYKH Ha KOOPJIMHATHOM IJIOCKOCTH
44 [Tpumepsl rpadukos, 3a/IaHHBIX ¢dopmynamu. YrteHue rpapukoB
peaIbHBIX 3aBUCUMOCTEN
4.5 ITonsitue pynkuuu. I'padux pynkuun. CoiicTBa GyHKUINN
4.6 Jlunennas ¢pynkuus, e€ rpaguk. ['padux dynkuun y = |x|
47 Fpa(bnqecicoe pELICHUE JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX
ypaBHEHUI
8 KUIIACC
Koxa IIpoBepsieMbIH 3J1€MEHT COAEPKAHMUS
1 Yucna v BBIYUCIIEHUS
11 KBagpatueiit kopers u3 yncia. [lonstue 00 npparoHaaILHOM YUCTIe.
' JlecsiTuuHble NPUOIMKEHNS] HPPAMOHATIBHBIX YHCE
CBoiicTBa apupMEeTUUECKUX KBAJIPAaTHBIX KOPHEH M MX MPUMEHEHHE
1.2 K M[peoOpa3soBaHUIO YHCIOBBIX BBIPQKEHUW U BBIYMCICHUSM.
JlelicTBUTENBHBIE YKCIIa
13 Crenensp c nenbIM nokasaresnem u e€ cporicrBa. CTaHIapTHas 3alKCh
qyucia
2 AnreOpandeckre BhIPOKECHUS
71 KBanparHeil TpEXumneH, pas3ioKEHHWE KBAJIPaTHOIO TPEXUJICHA Ha
MHOXHUTEJIH
9 AnreOpanveckass ApoOb. (OCHOBHOE CBOMCTBO anreOpandyeckoi
' apobu
23 CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JEJICHHE alredpanyecKkux
apoben
2.4 PanronanbpHbie BRIpaXKEHUS U MX TPe0Opa3oBaHme
3 YpaBHEHUS 1 HEPABEHCTBA




31 KBanpaTtHoe ypaBHeHue, popmyia KOpHEH KBaJIpaTHOrO ypaBHEHUSI.
Teopema Buera
3.2 Pemienune ypaBHEHUN, CBOIAIINXCS K JMHEHHBIM U KBaJPATHBIM
3.3 ITpocreiimue 1poOHO-panMOHAIBLHBIE YPAaBHEHUS
['paduueckas uaTEpHpeTalvsl YPAaBHEHUI C IBYMsI TIEPEMEHHBIMU U
34 CUCTEM JIMHEMHBIX YPaBHEHUH C AByMs IepeMeHHbIMU. [Ipumepsl
pelIeHUs] CUCTEM HEJIMHEMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU
3.5 Pelienre TeKCTOBBIX 3aa4 anreOpandeckuM CrocoOoM
3.6 HucioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEPEMEHHOMU
3.8 PaBHOCWJILHOCTH HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJHON NEPEMEHHON
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM
4 DyHKIUN
41 [lonsitne @ynkuuu. O6nacTh onpeaeaeHus U MHOKECTBO 3HAUEHUI
¢ynkuuu. CnocoOsl 3a1aHus PyHKIUN
4.2 I'padux bynkuun. Yrenne cBorcTB PyHKINU 1O €€ rpaduky
4.3 [Ipumepsl rpa@ukoB (QYHKIMIA, OTPAKAIOIIUX PeAIbHbIE TPOLIECCHI
44 OYHKINH, OTMUCHIBAIOIINE MIPSMYIO U 00paTHYIO MPOMOPIIUOHATBHBIC
3aBUCUMOCTH, UX TpadUKu
4.5 OyHKIMH ) =x7, y = x’
4.6 OyHKIMH y = Vx, V = |X|
4.7 I'paduaeckoe penieHne ypaBHEHUN U CUCTEM YPABHEHHIM
9 KIIACC
Koxa IIpoBepsieMbIi 3J1€MEHT COAEPKAHUS
| Hucia ¥ BBIYUCIIEHUS
11 PanmoHanbHble  4YMcla, MPpPAUMOHAIbHBIE  YHCIA, KOHEYHBIE U
OECKOHEYHbIE JeCITUYHbIE TPOOH
MHOXECTBO JEHUCTBUTENBHBIX YHCEN, JCUCTBUTEIBHBIC YHCIA Kak
10 OCCKOHEUHBIE  JCCATUYHBIC  JPOOH. UBBaI/IMHO OJIHO3HAYHOE
COOTBETCTBHE MEXKJY MHOXKECTBOM JICCTBUTENIBHBIX YHCEIT U
KOOpPAMHATHOM 1psAMoil. CpaBHEHHUE JEHCTBUTEIILHBIX YHCET
1.3 | Apudmerndeckue AeHCTBUA C JCHCTBUTEIHHBIMUA YHUCIAMU
N3mepenus, MIPUOIVKEHUS, OIICHKH. Pazmepni 00BEKTOB
1.4 | okpyXarolero Mupa, JUIMTEIbHOCTh POLECCOB B OKPYKAIOLIEM MUPE.
[Tpubamx€nHoe 3HAYEHHE BEJIUYMHBI, TOYHOCTh NPUOJIMKECHUS.




Oxkpyrnenue yucen. [Ipuknaka v oleHKa pe3yabTaTOB BbIUYUCICHUI

2 YpaBHEHUs 1 HEPABEHCTBA
2.1 | YpaBHEeHUs ¢ OMHON NEPEMEHHON
2.2 | JIuneitHoe ypaBHeHUE. Penienne ypaBHEHHM, CBOJSIIMXCS K JIMHEUHBIM
73 KBampaTtHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOJAIIUXCA K
KBaJPATHBIM
24 BI/IKB"az[anTHoe YPaBHCHHE. [IpuMeps! pelieHnsi ypaBHEHUN TPETbeU U
4ETBEPTOM CTENEHEN PA3TI0KEHUEM HA MHOXKUTEIIN
2.5 | Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN
2.6 | Cucrembl ypaBHECHMI
2.7 | YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €T0 rpaduk
2.8 | PemieHue cuCTeM IBYX JIMHEMHBIX YPABHEHHU C JBYMS IEPEMEHHBIMU
29 Pemenune CHCTEM BYX YpPaBHEHMH, OJHO W3 KOTOPBIX JIMHEHHOE, a
IPYroe — BTOPOM CTEIECHU
710 I'paduueckass wuHTEpHpeTalMsi CHCTEMbl YpPaBHEHUW C  JByMs
MIepEMEHHBIMU
2.11 | Pemenue TeKCTOBBIX 3a7a4 aJIreOpaNIecKUM CIIOCOOOM
2.12 | UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | Pemenune nMHENHBIX HEPABEHCTB C OJTHOM NTEPEMEHHOM
2.14 | Pemienue cucteM JIMHEMHBIX HEPABEHCTB C OJHON NEPEMEHHON
2.15 | KBazjpaTHble HEpaBeHCTBA
716 I'padmyeckas uHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
3 DOyHKIU
31 KBagparnunas ¢ynkuus, e€ rpapuk u cBoictBa. Ilapabomna,
' KOOPJIMHATHI BEPIIMHBI TapadoJibl, 0Cb CHMMETPUHU NapadOoJIbl
3.2 | I'pabuku ¢pyskiuit y=kx, y=kx+b v ux cBoicCTBa
3.3 | I'pabuku GyHkiuit y=k/x, y = x’ u uX CBOHWCTBa
3.4 | I'padbuku pyHKIUHN , M KX CBOMCTBA
4 YucIJI0BbIE NOCIEA0BATEIBHOCTH
OmnpeneneHre U CrocoObl 3alaHUs] YUCIIOBBIX MMOCJIEI0BATEIbHOCTEMH.
4.1 | 3amaHue MoOCIeAOBATEIbHOCTH PEKYPPEHTHON dopmMynoi u GpopMynoin
n-ro 4JeHa
49 Apudpmernueckas nporpeccusi. Dopmynbl n-ro ujaeHa apupmMeTudecKon
IPOTrPECCHUH, CYMMBI ITIEPBBIX /1 YJICHOB
43 I'eomerpuueckas nporpeccusi. PopMyIbl 1n-ro 4jJ€HA F€OMETPUYECKOU
ITPOrPECCUU, CYMMBI IIEPBBIX /1 YJIEHOB
4.4 | 3o0pakeHre  WICHOB  apu(PMETHYECKOM U T€OMETPHUYECKOU




MPOrPECCU TOYKAMHU HA KOOPJAWHATHOM IIJIOCKOCTH. JIMHEHHBIN U
AKCIIOHEHIIMAIIBHBIA POCT

4.5

CrnoxHble ITPOLCHTHLI




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

Kon
NPoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJabTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpPaMMBbl
OCHOBHOT0 0011ero oopazosanusi Ha ocHoBe PI'OC

YMenue ONEPUPOBATH MOHATHSIMU: MHO€ECTBO,
IIOAMHOKECTBO, ONEpallMd HAaJ  MHOXECTBAMHU; YMEHHUE
OTIepUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK,
IIPUMEHSTh UX MPU PEIICHUM 3a1a4; YMEHUE HCIOIb30BaTh
rpauueckoe MpEeACTaBICHUE MHOXECTB Ui  ONUCAHUSA
peanbHBIX IIPOLIECCOB M SBJICHWM, IIPU PELICHUM 3a1ad W3
JPYTUX YYEOHBIX IPEIMETOB

YMeHue OIICPUPOBATH IIOHATHAMU: OIPCACICHHUEC, aAKCHOMA,
TCOpEMA, N0KA3aTCIIbCTBO, YMCHHUC PACIIO3HABATH MCTHUHHBIC U
JIOXKHBIC BbICKA3bIBaHUA, IMPpHUBOAUTDH IMPHUMCPLI )41
KOHTPIIPUMCPHI, CTPOUTH BBICKA3bIBAHUA n OTpHULIAHUA
BBICKA3bIBaHUM

YMeHue omnepupoBarh MOHSATUAMHU: HATypaJlbHOE YHCIIO,
MPOCTOE U COCTABHOE YMCIIO, NETMMOCTh HAaTypaJIbHBIX YHCET,
NpU3HAKK  JIETMMOCTH, 1I€JI0€ 4YHUCJI0, MOJYJIb  YHCIA,
OOBIKHOBEHHAsI ApOoOb U JecATUYHas ApoOb, CTaHAAPTHBIA BUJT
4yucia, palydoOHAIbHOE YHCIIO, HppalMOHAIBHOE  YHCIIO,
apu(METHYCCKUM KBaJIpaTHBIH KOPEHb, YMEHHE BBITIOJHSITH
JICUCTBUSL C YHUCIIaMM, CPaBHHUBaTh M YIIOPSAJIOYMBATH 4YMCIIA,
MPEJICTABISATh YMCIAa HAa KOOPJAMHATHOW MPSMOMW, OKPYTJISATH
Yyuciia, yMEHHE JenaTh NPUKUIKY W OLEHKY pe3yjbTara
BBIUMCIICHUHN

YMeHne onepupoBaTh TMOHATUSMHU: CTEINEHb C  LEJIBIM
nokaszareyieM,  apuMeTHUecKuil  KBaJpaTHBIH  KOPEHb,
MHOTOWIEH, airedpandeckasi 1poOb, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypajdbHOM CTENeHW OOJbINe EIWHHIIBI, YMEHHE
BBITIOJIHATh Pacu€Thl 1Mo (opmyiiaMm, MpeoOpa3oBaHUs IEIbIX,
JTPOOHO-PAITMOHATBHBIX BRIPAKEHUN U BBIPAKEHUN C KOPHSIMH,
pPa30KEHUE MHOTOYJICHA HAa MHOXMUTEIW, B TOM YHUCJIE C
UCIIOJb30BaHuEeM (OpMYJT pa3HOCTH KBAJpPaTOB M KBajpaTa
CYMMBbI U Pa3HOCTH

YMeHne onepupoBarh IOHATHSMHU: YHCIIOBOE PAaBEHCTBO,
YPaBHEHHE C OJHOW NEPEMEHHOW, YHCIOBOE HEPABEHCTBO,




HEPABEHCTBO C INEPEMEHHOM; YMEHHE pelaTh JIMHEUHBIE M
KBaJIpaTHbIE YpaBHEHUS, JPOOHO-paIlOHATbHBIC YPAaBHEHUS C
OIIHOW TIEPEMEHHOM, CHCTEMBI JBYX JIMHEWHBIX YpPABHEHMW,
JMHEWHbIC HEPABEHCTBA M UX CHUCTEMBI, KBaJIpaTHBIC U IPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM
YUCJIE IPU PELNIEHUM 3a7a4 M3 JPYyTuX IPEeIMETOB U
IIPaKTUYECKUX 3a7a4; YMEHHE HCIIOIb30BaTh KOOPAWHATHYIO
OpsIMyI0 M KOOPJIMHATHYIO IUIOCKOCTh JUIsl H300pa)KeHUs
pelIeHN YPaBHEHHI, HEPABEHCTB U CHCTEM

YMeHue omnepupoBaTh MOHATUAMHU:  (QYHKIUS, Tpadukx
byHKIUM, Hynmd (QYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
NPOMEKYTKA  BO3pAacTaHMsi, YObIBaHUsA, HauOoJblllee U
HauMEHblllee 3Ha4eHHs] (YHKUUU; YMEHUE OIEepUpOBaTh
HNOHATUAMU:  TpsAMas  MPONOPLUOHAIBHOCTb,  JIMHEHHAs
byHKIUA, KBaJ[paTU4YHas byHKIMS, oOpaTHas
IPONOPLUOHATIBHOCTD, Napadoa, runepoosa; yMEeHue CTpOUTh
rpaduku (QyHKIUH, UCIOJIb30BAaTh TpaduKU JJIs ONpeneIeHUs
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI PELICHUs 3a7ad u3
JIpYruX Y4YeOHbIX NPEIMETOB U pPEaJbHOW KHU3HU; YMEHUE
BBIpaXXaTh POPMYJIaMU 3aBUCHMOCTH MEXIY BEIMUYHHAMU

YMeHne onepupoBarh  IOHSTUSAMH:  I1OCJIENOBATEIBHOCTD,
apuMeTHyecKkass M TEOMETpUYECKas MPOrpPEeCcCHH; yMEHUE
UCIIOJIb30BaTh CBOMCTBA TMOCJENOBATEIBLHOCTEH, (HOPMYIIbI
CyMMBI M OOIIETr0 Wi€Ha MpHU PEHIeHUH 3ajJad, B TOM YHCIE
3aJ1a4y U3 JPYTruxX y4eOHbIX MPEIMETOB U peaTbHOM KU3HU

YMeHue pematb 3aJadyd pa3HbIX TUNOB (B TOM YHCIE Ha
MPOILICHTHI, JIOJIM U YacTH, JIBIXKEHHE, PaboTy, 1IEeHy TOBApOB U
CTOMMOCTh TOKYIIOK W YCIYT, HaJIOTH, 3aJadud U3 O0O0JacTh
YOPaBJICHHUS JIMYHBIMU M CEMEWHBIMU (DUHAHCAMH); YMEHHUE
COCTAaBJISITh BBIPAXKEHUSI, YPABHECHUS, HEPABEHCTBA U CUCTEMBI
[0 YCJIOBUIO 33Ja4M, MCCJIEIO0BATh IIOJIYYEHHOE DPEUICHHE U
OIICHUBATh MPABJIOMNO0I00HOCTh MOJTYUYECHHBIX PE3YJIHTATOB

YMeHue omnepupoBaTh MOHATUSIMH: (GUTYpa, TOYKA, OTPE3OK,
npsimMas, JIyd, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTrOJbHUK,
paBHOOCNPEHHBII W PABHOCTOPOHHUN  TPEYTrOJLHUKH,
OpSIMOYTOJIBHBIN  TPEYrOJIbHUK, MeAHaHa, OuCCeKTpuca H
BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJBHUK, MApaJIIENIOrpaMM,
poMO, MPSMOYTOJNIBHUK, KBAAPAT, TpANeIsl; OKPYKHOCTb, KPYT,
KacarejibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMU;
YMEHHE PelIaTh 33141, B TOM YHCIIE€ U3 TIOBCEAHEBHOM KU3HU,
Ha HaXOXIEHUE TE€OMETPUYECKUX BEIMYUH C MPUMEHEHUEM
M3YYEHHBIX CBOMCTB (hUryp u (akToB
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YMeHue omnepupoBaTh MOHATHSIMH:  PaBEHCTBO  (uryp,
PaBEHCTBO TPEYTOJIbHUKOB; [1apaJuIeIbHOCTD 17§
NEPICHINKYJIIPHOCTh  NPAMBIX, YIrOJd MEXAY HIPSAMBIMU,
NEPIECHIUKYNIAP, HAKJIOHHAsA, MPOEKIHs, mojaodue ¢uryp,
10/I00HbIE TPEYTOJIbHUKH, CUMMETPUS OTHOCHUTEIHFHO TOYKU H
IIPSIMOM; YMEHHUE paclo3HaBaThb PABEHCTBO, CHUMMETPHUIO M
nojxobue ¢Quryp, napauIeIbHOCTh U NEPHEHIUKYISIPHOCTD
IIPSIMBIX B OKPY>KAOLIEM MUPE

11

YMeHHE ONEepHUpOBATH MOHATHUSAMHU: JUIMHA, PACCTOSHUE, YTOJ
(BeMMYMHA yTIia, CUHYC U KOCHHYC YIJIa TpEyroJbHUKA),
IUIOIIAJb; YMEHUE OLIEHUBATh Pa3Mephl IPEAMETOB U OOBEKTOB
B OKpYXXalollleM MHpE; YMEHHE MPHUMEHATh (OPMYIIbI
IIEpUMETPA U IUIOLIAAU MHOIOYI'OJIbHUKOB, JUIMHBI OKPYKHOCTH
51 IJIOIIA N Kpyra, o0Bbema IIPSAMOYTOJILHOTO
napajulelIeNunea; yMEHUE IPUMEHATh NPU3HAKU DPABEHCTBA
TPEYTrOJIBbHUKOB, TEOPEMY O CYMME YIVIOB TPEYIrOJIbHUKA,
teopeMy lludaropa, TpUroHoMeTpuuecKe COOTHOIICHUS IS
BBIYVCJICHUS UIMH, PACCTOSTHUM, IIJIOIIANEN

12

YMenune wuzobpaxaTh IUIOCKHME (GUTYPHl M MX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (QUTYPHI OT PYKH, C MOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU
CUMBOJIBHOMY OIHCAHUIO

13

YMeHHE OnepupoBaTh MOHATUSAMM: NPSIMOYTOJbHAs CHCTEMA
KOOpDAMHAT; KOOPAWHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOpPAa HA YKCIIO, CKAJIAPHOE IIPOU3BENCHUE
BEKTOPOB; YMEHHE HUCIIOIb30BaTh BEKTOPBl U KOOPAUHATHI IS
IIPEJCTABJICHNUs JAHHBIX U pELIEHUs 3a7ad, B TOM 4YHCIIE W3
JPYTUX YYEOHBIX PEIMETOB U peabHOM KU3HU

14

YMeHre onepupoBaTh MOHSATHUSIMH: CTOJOMKOBBIC M KPYTOBBIC
TUarpaMMbl, TaOJWIBI, cpeaHee apudMeTHdecKoe, MeauaHa,
HauOoJIbllIee M HAWMEHbIIEe 3HAYCHMs, pa3Max YHCIOBOTO
HaOopa;  yMeHUWE  U3BJIEKaTh,  HWHTEPIOPETHPOBATH U
npeo0pa3oBbIBATh MHPOPMAIINIO, TIPEJICTABICHHYIO B TA0JIMIIaX
U Ha JuarpaMMax, OTPakarollyl0 CBOWCTBA U XapaKTEPUCTHUKU
peaNbHBIX TPOIECCOB W SBJIICHHWM, YMEHHE pacro3HaBaTh
M3MEHYMBBIC BEIMYUHBI B OKPYKAIOIIIEM MUPE

15

YMeHue  OonepupoBaTh  INOHATHAMH:  CIIYYaWHBIA  OIIBIT
(cmyyaliHbIN AKCIIEPUMEHT), 3JIEMEHTApPHOE coObITHE
(371eMeHTapHBlii  MCXOJ)) CIy4allHOrO OIbITa, CIIy4aiHOe
COOBITHE,  BEpPOSITHOCTh  COOBITHS;  yMEHHME  HaXOAWUThb
BEPOATHOCTH  CIly4allHbIX  COOBITMM B ONBITaX  C
PaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMH  COOBITHSIMH; YMEHUE




pemarh 3agadd METOJOM OPTaHM30BAaHHOTO Iepedopa W ¢
WCMOJIb30BAaHMEM IIpaBWJIa YMHOXKECHHUS, YMEHHE OLCHHUBATH
BEPOSATHOCTU PEATBHBIX COOBITUH W SIBICHUM, MOHUMATh POJb
MPAKTUYECKA JIOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITUN B
OKPYXalIIEM MHPE U B KA3HU; 3HAKOMCTBO C ITOHSTHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIHX
YHUCEJ U €T0 POJIbIO B MACCOBBIX SIBJICHUSX

16

YMeHre BbIOMpATh MOIXOMANIANA W3YYCHHBIA METOJ IS
pelIeHUsl 3aJayd, IPUBOJUTH IPUMEPHI MATEMATUUYECKUX
3aKOHOMEPHOCTEW B MPUPOAE U KU3HU, PACHO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, OIMCHIBATH
OTACJbHBIC BBIAAIOIIMECS PE3YIbTAThI, MOJYYECHHBIE B XOJ€
pa3BUTHUS MATEMATUKW KaK HAyKW, MOPUBOJAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITHM M WX aBTOPOB B OTCYECTBEHHOM W
BCEMUPHOW UCTOPUU




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COJeP:KaHUs
1 Yucna u BEIYUCIEHUS
1.1 | HarypaneHble u nensie uncia. [Ipu3sHaku 1eJIMMOCTH LENBIX YUCEN
12 OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHBIE
' NepUOANYECKUE IpodU
13 PanmonanbHbie qyucia. Apudmernueckue onepanuu c
palMOHAJIBHBIMH YHCIIAMH
1.4 I[eVI?ICTBHTeHBHLIe yucna.  Apudmerndeckue — omepaluu  C
JEWCTBUTEILHBIMU YUCIIAMU
15 [TpubnmxEHHbBIE BBIMMC/ICHHA, TPaBWIA OKPYIJICHHS, NMPUKUAKA M
OLICHKA Pe3yJIbTaTa BEIYMCICHH
2 AnreOpanyeckre BbIpaKCHUS
2.1 | bykBeHHbIe BbIpaXeHUs (BbIPAKEHUS C IEPEMEHHBIMM)
29 Crenenp ¢ wmenbiM mokazareneMm. CTeneHb C paluuOHaIbHBIM
nokaszareseM. CBOMCTBA CTENEHN
2.3 | MHorousieHsl
2.4 | AnreOpanyeckas JpoOb
25 ApudmMernuecknii KOpeHb HaTypajdbHOW cTeneHu. JlelcTBus ¢
apru(pMETUIECKUMU KOPHSIMU HATYPAJIbHON CTENIEHU
3 YpaBHEHUs U HEPABEHCTBA
31 ensie wu z[po6Ho—pa£u/10HaanHe ypaBHeHusi. CuCTeMBl U
COBOKYNHOCTH YpaBHEHUI
39 [lenpie wu apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTeMBl U
COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenue TeKCTOBBIX 3a7a4
4 | YucnoBsle MMOCIEI0BATEILHOCTH
4.1 |IlocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUS OCIEN0BATEILHOCTEN
49 Apudmernueckass U reomerpuyeckas mporpeccun. Dopmyna
CJIOKHBIX TIPOLICHTOB
5 DyHKIIUU
®Oyuk1us, cnocoosl 3amanus Gyuakmuu. ['paduk dyakumm. O6macTh
OTIpEJICICHUS U MHOXKECTBO 3HaueHuW ¢yHkiuu. Hymm QyHkimu.
5.1. |IIpomexyTkh 3HAKOMOCTOSIHCTBA. IIpOMEXYyTKM MOHOTOHHOCTHU

bynkuuu. MakcuMyMbl U MUHUMYMBbI GyHKuud. Haubombiiee u
HauMEHbIlIee 3HaYeHNE (PYHKIIMY Ha IPOMEKYTKE




KOOpI[I/IHaTI)I Ha HpﬂMOﬁ " IINIOCKOCTH

6.1 | KoopauHatHas npsimast

6.2 | JlekapTOBBI KOOPJMHATHI HA INTIOCKOCTH
7 ['eomeTpust

7.1 | I'eomerpuueckue pUrypsl 1 uX CBONCTBA

7.2 | TpeyroJbHUK

7.3 | MHOrOyroJIbHUKH

7.4 | OKpy>KHOCTb U KPYT

7.5 | I3MepeHne reOMeTpUIEeCKUX BETNYUH

7.6 | BekTophl Ha MJIOCKOCTH
8 BeposTHOCTB M CTAaTUCTHKA

8.1 | OnucaTrenpHas CTaTHCTUKA

8.2 | BepositHOCTB

8.3 | KombunaTopuka

8.4 | MHOXecTBa

8.5 | I'padmr




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Marematuka. AnreOpa: 7-ii kinacc: 0a30BbIi YpOBEHb: Yy4eOHHK; 15-¢
u3nanue, nepepadoranHoe, 7 kimacc/ MakapeiueB FO.H., Munmox H.I'.,
HemxkoB K.M. u ap.; mon penakuueit TemsikoBckoro C.A., AKIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

* Marematuka. Anrebpa: 8- kijacc: 0a3oBBId YpOBEHB: y4eOHHK; 16-¢
u3naHue, nepepaboranHoe, 8 kiacc/ Makapeiues FO.H., Munmox H.I'.,
HemkoB K.M. u np.; mox penmakumen TenskoBckoro C.A., AKIHOHEpHOE
obmectBo «M3natenbeTBO «IIpocBenienmey

* Marematuka. AnreOpa: 9-ii kmacc: 0a30BbIi YpOBEHb: y4eOHHK; 15-¢
u3anue, nepepadboranHoe, 9 kiacc/ Makapeiues FO.H., Munmiok H.T'.,
HemkoB K.M. u gp.; mon penakuuern TemsikoBckoro C.A., AKIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. A.Il. EpmioBa, B.B. I'omo6opoarko, A.C. Epuioa CaMocTosiTeIbHBIE U
KOHTPOJIbHBIE pabOTHI 10 ayiredpe u reoMeTpuu g 9 kiacca, - M.: Unekca,
2012.

2. 4 cnam OI'D. Maremaruka. 9 knacc I'ocygapcTBeHHasi UTOTOBast
arrectanus Tunossle TecToBrie 3ananusa / .B. Slmenko, C.A. lllecTakos,
A.C. Tpenanun, A.B Cemenos, I1.1. 3axapoB - M.: «29k3amen»

3. KononoB A.fl. 3agauu no anredpe anas 7-9 k.

AnreOpa. 7 kiacc. YueOHHK AJ1 00111€00pa30BaTeNbHbIX YUpeKIeHU. B 2
yacTsax / A.I'. Mopakosuy u 1ip.; no pea. A.I.'Mopakosuua — M.: MHemo3uHa
(2019 — 2021).

Anrebpa. 8 kiacc. YueOHUK 171 00111€00pa30BaTeIbHBIX YUpeKaeHui. B 2
gacTsx / A.I'. Mopakosud u nip.; mo pen. A.I.Mopakosuya — M.: MHemo3uHa
(2019 — 2021).

AnreOpa. 9 kiacc. YueOHUK AJ1 00111€00pa3oBaTeNbHbIX YUpekIeHu. B 2
yacTsax / A.I'. MopakoBuy u 1ip.; no pea. A.I.'Mopakosuua — M.: MHemo3uHa
(2019 — 2021).



HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
http://school-collection.edu.ru — koJeKkIus 00pa3oBaTEIbLHBIX PECYPCOB;
InternetUrok.ru - Buneo ypoku; www.math-on-line.com-3aHumMarenbHas
MaremaTuka; http://www.logpres.narod.ru — npumepsl HHGOPMAITMOHHBIX
TexHojoruii; http://www.allmath.ru - Bcs matemaruka; http://mathem.hl.ru —
MaremaTuka on-line; http://www.exponenta.ru - oOpa3oBaTeIbHBII
MaTeMaTUYECKUM CallT;
«39nextponHas oubmmoreka2000 mo matematuke», CD-ROM;
www.mathvaz.ru/index.php - Jlocke yunrenss MaTeMaTHKH.
Djvu Document; Hamster Fress Arc
https://uchi.ru/
https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-
oge.sdamgia.ru/ https://edu.orb.r
e Etudes.tu — Ha caire IIPEACTABIICHBI ATIOIBI, BBITTOJTHEHHBIE
C UCIIOJIb30BAaHUEM COBPEMEHHOU KOMITBIOTEPHOU 3D-rpaduku,

PaCCKa3bIBAIOIINUC O MATCMATHUKC U ec IMPUITOKCHUAX.

e Geogebra — mpuloO)KEHUE C OTKPBITBIM HCXOAHBIM KOJOM, CICIHAIBHO
pa3pabOTaHHOE KaK CPEJICTBO U3YYCHUS M OOYUCHHS TEOMETPHUH U alredpe.

e mathproblems.ru/ - cOopHUK 3a1a49 110 MaTeMatuke. [loMruMo caMuXx 3a1aHuM,
Ha caillTe ecTh KOHCTPYKTOP VISl CO3aHUSI CaMOCTOSITEIbHBIX U KOHTPOJIbHBIX
paborT.
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