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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISIETCS. OJHHUM M3 OINOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUIUINH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM KU3HU. Pa3BuTHe y oO0yyarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIILICHNUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dopMynupoBath yTBepKAeHHs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroOMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHNe 1 KOHKPETU3aIHio, abcTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM  JIEATEIbBHOCTH OOYYarolMXcs, II03TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Ainredpa» s OCHOBHOIO
o01m1ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCIEHUSY, «AlreOpandeckie BhIPAKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas u3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHHUS Kypca, B3aUMOJICHUCTBYS C
JPYTUMHU €ro JuHusMdU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolmumcs
MIPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAIBbHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne mnuHMM «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM st
JABHEUIIIETO M3YyYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIero oopa3oBaHus
CBSI3aHO C PAlMOHAIBGHBIMH WM HMPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuana TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peambHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT Takke
JanbHEWIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUueCKO JTUHUU HAIIEJICHO HA TOJIyYeHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKLIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydyeHne martepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaroIIMXcs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYpHI.

CornacHo yueOHOMYy MjiaHy B 7-9 kjaccax wu3ydaercss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna ¥ BBIUUCIEHHUA», «Anredpanyeckue BbIpAXKCHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKLIMM.

Ha u3yuenue yueOHoro Kkypca «Anredpa» orsoautcs 306 yacos: B 7 kjacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, NEPEXO] OT OAHOW (OPMBI 3aIHUCH
npobeit k apyroil. IloHsATMe panMOHAJIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKClIaMH. Pemenne 3apad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTejeM: OIpeJeleHHue, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh 00bpIIMX yucen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMOCTH, PA3JIO)KEHHE HA  MHOXKHUTEIN
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPAaBUJIa PACKPBITHS CKOOOK U MPUBEJAEHUS OJOOHBIX ClIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrousneHsl. Crenenbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pa3sHoCcTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUS, INpaBujia MpeoOpa3oBaHUS YypaBHEHHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCIJIOBHIO 337a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YPaBHEHUU C JBYMs IepeMEHHbIMHU. PermieHune cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.

DyHKIUU



Koopaunara Touku Ha npsimMou. Uucnosele mpomexyTku. Paccrosiaue mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gyukuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelueHrne JTUHEHHBIX YpPaBHEHHH M CHCTEM JHHEWHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBbHBIX yucen. CBolcTBa apu(pMETHUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. [[efiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JpoOu.
CrnoxxeHue, BBIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PanmonanpHble BEIpaKEHUS U UX peoOpa3zoBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsl MIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHHUW C JBYMsS II€peMEHHBbIMHU. lIpumepsl pelmreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3ajau alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAYCHHM
dbynakun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumn. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIINUX PEeATbHBIE MPOIECCHI.



OYHKIHUM, OMNHUCHIBAIOLIME TNPSMYI0 U OOpaTHYH MPONOPIUOHAIBHbBIE
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie yKcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEYHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO AEHCTBUTEIBHBIX YKCEN, NEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JecATUYHBbIEe IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUSA C
JEACTBUTEIBbHBIMU YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIIH.

Pemenne npoOHO-paliMoOHaIbHBIX ypaBHEHUM. PelieHune TEKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEpIIpETalns CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW INEpeMEHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

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



Yucnosele  mocnenoBaTeabHOCTHYUHCI0BbIE  MOCTIEA0BATEILHOCTH M
Mporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOH (popMyoit u hopmysol n-ro dieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opMmyinbsl n-ro 4ieHa
apu(MeTHYecKo U TeOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY W  HACTOSIIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXkIaHUHA U PEAM3aLUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaMpaBIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOIrO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHOM MNpodeccHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaTeMAaTHUYECKOW KyJIbTypoW Kak CpPeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBaHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYEeCKHE 3HAHUS B MHTEpecax CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIled cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUM MJII OKpPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJOTHIECCKUX MPOOJIeM U IyTeH UX PEIICHHUS,

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
bopMyIUpoOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOUICHWA MEXIy MOHITHAMH, (HOPMYIUPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MTPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIC M OOIIHe,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOAbI C KCIOJIb30BAHHEM 3aKOHOB JIOTWKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaTh4yeckux (akToOB, BBICTpAWBaThb aPryMEHTAllUI0, TPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOMpATh HaWbOIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA:

UCIIONb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCHUPYIOLIUME MPOTHBOPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOJAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOOOiM;

CaMOCTOATENEHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIEcca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTH HH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, HWHOM TrpaduKod U HX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIHHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIOBUSIMU U LIENSIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BhICKa3bIBaTh HJI€H, HAIICJICHHBIC HAa TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyUBaTh PA3JIMYUE U CXOJCTBO MO3UIIMM, B
KOPPEKTHOU popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEHIeHMs  3aJayd,  JKCIIEPUMEHTAa,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3aj1ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBbIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEUM, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BAapUaAHTHI pELIEHUI C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJTH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, coderas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAJIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsS YUCIOBBIX BBIPAKEHUMN, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh Yucaa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAXXECHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJlbHBIMHU
IIOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  JACIIMUMOCTH,  pAa3JIOKEHUE HAa  MHOMKUTEIU
HaATypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl pEIeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPAKEHUA

Hcnonp3oBath aiaredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIIATh Pa3JIOKEHUE MHOTOWICHOB HAa MHOMHUTEIU C TOMOIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXHUTENs, TPYIIUPOBKU CJaraeMsiXx,
IpUMEHEHHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATIbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEIsAMHU IS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMs U HEPABEHCTBA

Pemware yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

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

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JByMSl TIEPEMEHHBIMH, TOJIb3YSCh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

PemaTp cucteMbl 1ByX JIMHEWHBIX YPaBHEHUI C JIBYMS IEPEMEHHBIMU, B TOM
quciie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/Jaud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKE.

OtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMA W3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTABICHHUS W aHaln3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHumy oOyuenus B 8 kJjacce oOydYaromuiicsi TOJYYUT CIEIYIOIINUE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCce JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh eHCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensaTh mOHATHE apU(PMETHUYECKOrO KBaJAPATHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcmonp30BaTh 3amucy OOJIBIINX M MAJIBIX YUCENT C TTOMOIIBIO JIECATUYHBIX
npoOeit u crenenei yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TMOHSATHE CTENEeHU C 1EeJbIM I[OKa3aTelieM, BbIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOWICHAMH U alreOpandecKuMu ApOoOsiMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs peUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W palMOHAJILHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCAeOBaHUSI YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUUeCKuX MpeICTaBIeHNH (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUU pEIICHUS, €CIIM MMEET, TO CKOJBbKO, W
npouee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7adul K €€ ainreOpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MTOTYUCHHBIN pe3yibTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M HX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpaBEeHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTe W WCIONB30BaTh (DYHKITMOHAIBHBIE TIOHSATUS W S3BIK (TCPMHHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
aprymMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OmucHIBaTh CBOICTBA YHCIOBOIA
dbynukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCs TOJIYYUT CIICIYIOIIHE
MPEIMETHBIC PE3YyJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIEHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BBITTONTHATE  apupMETHYSCKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
couetas YCTHbIE W TIMCHbMEHHBIE TPUEMBI, BBINIOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHsT CTENEHEM C LENIbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pPE3yibTaTa
BBIYUCJICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHCHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBISETCS JIMHEIHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX MpeacTaBlieHuil (yCTaHaBIUBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU DPEUICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaATh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMCHIBATh PEICHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUIMHA

PacriosnaBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBUCHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKITUI.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKA KBAIPATUUHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHM 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMyIie, MPUBOJIUTE PUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJb30BaHUEM (OpMYyN N-ro 4jieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4J€Hbl IMOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3agaum, CBSI3aHHBIC C YHCIOBBIMH IIOCIICIOBATECIBHOCTSIMH, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KaJBbKYJSATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE

INJNTAHUPOBAHHUE 7 KJIACC
Hanmenosanue paznena |[KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICp/KAHUE
Yyiciia ¥ BEIYUCIICHUS. 25 Ilonstue CucreMaTH3upoOBATH M 000TralIATH 3HAHUSA
ParnmonanbpHbIe yncia PALMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YHOPSII0YMBATH APO0H, MPe0OpPa30BHIBAS
JICUCTBUS MPpU HEOOXOIUMOCTH JIECITUYHBIEC IPOOH B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMHU
yucinamu. CpaBHEHHUE,
YIOPSAOYUBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHbIM
IIOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha JIpoou,
ITPOLIEHTHI

W3 PEATbHOU
MPaKTUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YHCEIL.
PeasibHbIe

OOBIKHOBEHHBIE B JCCSITHYHBIC, B YACTHOCTU B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMbI
BbIYMCJICHUS 3HAYEHU JPOOHBIX BhIPAKEeHUH,
coJiepKalnx OOBIKHOBEHHBIE U IECATUYHBIE POOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTH
BbIpaKEeHUE K popMme, Hanbosiee y100HOM /ISl BBIYUCIICHUH,
peoOpa3oBbIBATh APOOHBIC BHIPAKCHHS HA YMHOKEHUE

U JIeJICHUE AECATUYHBIX JPOOeH K ACHCTBHSIM C IICITBIMH
YHCJIAMU.

IIpuBOAUTH YHC/IOBBIE H OYKBEHHbIE MPUMeEPbI CTCTICHU
C HaTypaJbHBIM MOKa3aTeaeM, OOBSICHSSA 3HAUCHHUSI
OCHOBAHMS CTETICHU M MOKa3aTeNsl CTCTICH!, HAXOIUTh
3HAYEHHUs CTeNeHer Buaa a” (a — moboe paluoHaIbHOE
YUCJI0, 1 — HATYPAJIbHOE YHUCJIO).

IMonuMaTh CMBICT 3aTTUCH OOJIBIINX YKCEN C TTOMOIIBIO
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3aBHCUMOCTH. [Ipsimast
u oOpaTHas
MIPOITOPIIMOHATEHOCTH

JECATUYHBIX JIpoOeii u creneHelt uncia 10, npuMeHsATh UX
B pEAIbHBIX CUTYaIIUSIX.

IIpuMeHATH TPU3HAKH JEITUMOCTH, PA3JIOKEHUSI HA
MHOXXHUTENIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4u Ha 9aCTH, IPOIICHTHI, POTIOPITUH,

Ha HaXOXJeHUe Apoou (MPOIEHTA) OT BEIMYUHBI U
BEJMYHMHBI 10 €€ IPoOu (MPOIIEHTY), IpoOu (TpOIeHTa),
KOTOPBIN COCTaBIIAET OJIHA BEJIMUYMHA OT JIPYTOM.
IIpuBoOAUTH, pa30MpaTh, OLEHUBATH PA3TMYHEIC PEIICHHS,
3aMuCH pelIeHUuN TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHSITD, ONTUPASCh HA OTIPEICTICHUS,
IPSIMO MPOTOPIIMOHANIBHBIE U 0OPATHO MPOTOPIIMOHAIIBHbBIE
3aBUCUMOCTH MEX]y BEIMYMHAMH; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH U3 PEalbHOTO MHUpPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

PemiaThb nMpakTHKO-OPUEHTHPOBAHHBIE 3a/1a4l Ha IpoOH,
IIPOLICHTHI, IPSAMYIO U OOPaTHYIO MPOTOPITHOHATBHOCTH,
IPOTOPIIUHN

Anrebpanyeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHUSI.
IlepemenHsle.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DOopMyIIBL.
[IpeobpazoBanue

OBaanersb anredpanyecKoi TEPMUHOJIOTUEN | CUMBOJIMKOM,
NPUMEHSITh €€ B IIPOIIECCEe OCBOCHUS yueOHOTO MaTepHalia.
HaxoauTtsb 3HaueHMs OyKBEHHBIX BBIPAXKEHUM TTPHU 3a]JaHHBIX
3HAYEHUSAX OYKB; BBIMOJHSITH BEIYUCIICHUS IO (hOpMYJIaMm.
BoinoaHaTh mpeoOpa3oBaHus 1EJI0TO BHIPAKCHUS

B MHOTOWICH MPUBEJICHUEM MTOJO0HBIX CIaraeMbIX,
PACKpBITHEM CKOOOK.

BpINOJIHATH YMHOKEHUE OJJHOWIEHA HA MHOTOUJIEH
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OYKBEHHBIX
BBIPAKECHU,
PaCKpBITHE CKOOOK
Y TIPUBEJICHHC

MOJIOOHBIX CIIAracMBbIX.

CBolicTBa CTCIICHU
C HAaTypaJIbHbIM
MoKa3aTeyeM.
MHOTro4JICHbI.
CnoxeHue,
BBIUMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpPAIIEHHOTO
YMHOXEHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOXXHUTEIHN

¥ MHOTOYJIEHA HA MHOTO4JICH, HPUMEHATH (HOPMYJIbI
KBaJ[paTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATH pPa3oKEHNE MHOTOWIEHOB HA MHOKUTEIH
MTyTE€M BBIHECEHHSI 32 CKOOKH OOIIIEro MHOXKHUTEIS,
npuMeHeHus (OpMyJIIbl Pa3HOCTH KBaIPaTOB, (HOpMYIT
COKpAIIEHHOTO YMHOKEHHUSI.

IIpumensiTh Npeodbpa3oBaHNE MHOTOUJICHOB JJIs1 PELICHHUS
Pa3IMYHBIX 3374 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB,
U3 PEAbHON MPAKTHKH.

3HAKOMMTBCS ¢ HCTOPHEi pa3BUTHSI MAaTEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, IIpaBuia
npeoOpazoBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHECHHUH.
JInnenHoe ypaBHeHNE
C OHOU MEPEMEHHOM,

Pemarsp iMHEHOE ypaBHEHUE C OAHOM NIEPEMEHHOM,
NpUMEHss MPAaBWJIA IIEPEX0A OT UCXOAHOI0 YPABHEHUS

K PaBHOCHJIBHOMY eMy 00Jiee MpOCTOro BUIA.

IIpoBepATs, ABIAETCS I KOHKPETHOE YHUCIIO KOPHEM
YpPaBHEHHSL.

IHoadupaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHEMHOI'0 YPAaBHEHMUS C JBYMsl [IEPEMEHHBIMMU.
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peLIECHNE JIMHEUHBIX
ypaBHEeHUU. Pemenne
3a/1a4 € MOMOUIBIO
YpaBHEHUM.

JInHerHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C AByMA

CTpouTth B KOOPIMHATHON MJIOCKOCTHU TpaduK JUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU; MOIb3YyACh IpaduKom,
NPUBOAMTHL IPUMEPbI PELICHNS YPABHEHUS.

Haxoauthb peuieHue CUCTEMBI IBYX JUHEWHBIX YPAaBHEHUN
C ABYMS [IEPEMEHHBIMHU.

CocraBJsTh U pemiaTh YpaBHEHHUE WU CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3a7a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTyYCHHBIN
pe3yJbTaT

MepEMEHHBIMU
KoopauHate! u rpaduku. 24 Koopaunara Touku N300paxkaTh HA KOOPAVMHATHON MPSIMOM TOUKH,
OyHKIMU Ha IpAMOU. UHCIOBBIE | COOTBETCTBYIOILIME 3aJaHHBIM KOOPAUHATAM, JIYYU, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIbL; 3aMUCHIBATh UX HA aIre0OpandeckoM si3bIKe.

Paccrosinne mexy
JByMSI TOUKaMH
KOOPAMHATHOM
IPSAMOM.
IIpssmoyronbHas
CUCTEMa KOOPIUHAT
Ha TJIOCKOCTH.
[Ipumepsl rpaduKoB,
3aJJaHHBIX
dbopmynamu.
Yrenue rpaduxon

OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKU

10 33JIaHHBIM KOOPANHATAaM; CTPOUTH IPAPUKHA HECTOKHBIX
3aBUCUMOCTEMH, 3aJaHHBIX (POPMYyIaMH, B TOM YHCIIE

C MMOMOIIBIO IIU(PPOBBIX JTAOOPATOPHIA.

IIpumMeHsATh, H3y4aTh NPEUMYILIECTBA,
HHTEePHPEeTHPOBATH I'padrueckuii crocod npeacTaBiIeHUs
W aHaIM3a pa3HOoOO0pa3HOM )KM3HEHHON HH(POpMALIIH.
OcBauBaTh oHATHE QYHKIINH, OBJIAJCBATh
(GYHKUIHMOHATBHOW TEPMUHOJIOTHEH.

Pacno3naBatsp nuHelHy0 QyHKIMIO y = kx + b,
OIMCBIBATH €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HAYECHUI
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peabHbIX
3aBUCUMOCTEN.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneitnas QyHKUIUA.

ko3 dunreHToB k u b.

Crpouts rpaduxu nuneitnon Gpynkimun, GyHkuuun y = | x|.

Hcnoab3oBath nudpoBbie pecypebl Al IOCTPOCHUS
rpadukoB QyHKINN U U3yYEHUS] UX CBOMCTB.
IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B pEaJIbHBIX MpOLIECcCaxX U SIBICHUAX

[TocTpoenue rpaduka
JUHENHOW QYHKIUY.
['padux pyHxmm
y =|x|
[ToBTOpEeHue u 06o0IICHHE 6 IToBTOpEHUE Bri0upaTh, NPUMEHSATH OLIEHUBATH CIIOCO0bI CPABHEHHUS
OCHOBHBIX [IOHATHN YKCEJI, BHIYUCICHUA, TPeoOpa30BaHU BHIPAKECHHM,
1 METOJI0B Kypca pelIeHrs ypaBHEHUMN.
7 xnacca, 0000111eHNe OcyuecTBJIAATH CAMOKOHTPOJIb BHITIOTHSEMBIX JEHCTBUI
3HAHUU Y CAaMOIIPOBEPKY pE3yiIbTaTa BEIYMCICHUH,
npeoOpa3oBaHUid, MOCTPOCHUH.
Pemiates 3aga4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JIJIs PEIICHUS 3a/1a4 U3 JPYTux
MPEIMETOB.
Pemartsb TekcTOBBIE 3212a4H, CPABHUBATh, BLIONPATh
CIoCo0ObI pEIICHUS 3aa4n
OBUIEE KOJIMYECTBO 102
UYACOB I10 ITPOT'PAMME
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8 KVIACC

KBaaparHbie KOpHU

n3 yncna. [lonstue
00 uppaIrmoHaAIbHOM
gucie. [lecsTuunbie
IPUOTIOKEHUS
HppaloOHaIbHbBIX
qucel.
JleCTBUTEIbHBIC
yucna. CpaBHEHHE
JIENCTBUTEIBbHBIX
quces.

YpaBHEHHE BUIA

X = a.

CaolicTBa
apu(pMeTUIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeoGpa3zoBanue
YHCIIOBBIX
BBIPAKCHU,
CoJIeprKaluX
KBaJIpaTHbIE KOPHU

HanmenoBanue paznena |KonugecTBo OcHoBHOE OcHOBHBIE BHJIBI JEATETHHOCTA O0YJAIOIINXCS
(Temel) Kypca 4acoB coAepKaHue
Uucna v BEIYKUCTICHUSI. 15 KBaapatHsbIii KOpeHb dopmyaMpoOBaTh ONpe/esieHHe KBaJApaTHOTO KOPHS

U3 4KCiia, apu(pMETUIECKOrO KBaAPATHOIO KOPHSL.
IIpuMeHATH ONepannio U3BICYEHUS KBAIPATHOTO KOPHS
13 YKCJIa, UCIOJIB3YS [IPU HEOOXOJUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBapaTHbIC KOPHU LIEJIBIMU YHCIIAMHU U
JNECATUYHBIMH TPOOSIMH.

CpaBHUBATB U YIIOPSAA0YMBATH PALIMOHATIBHBIC

Y UPPALMOHAIBHBIE YUCJIA, 3aTIMCAHHBIE C [IOMOLIBIO
KBaJIPaTHBIX KOPHEM.

HMcceaenoBaTh ypaBHEHHE X> = @, HAXOJAUTH TOUHBIE

U npubIMxKeHHbIe KopHU nipu a > 0.

HccaenoBath cBOMCTBA KBAAPATHBIX KOPHEW, POBOS
YU CJIOBBIE KCIIEPUMEHTBHI C UCIIOJIb30BAHUEM KAJIBKYJIATOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOPHE; IpUMEHSTh UX JJIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInoJHATH Npeodpa30BaHus BEIPAKEHUN, COJIEPHKALTUX
KBaJpaTHbIE KOPHHU.

BbipaxkaTh nepeMeHHbIE U3 TEOMETPUUYECKUX U (PUZNIECKUX
dbopmy.

Bou1uuciasiTh 3HAYEHHMS BBIPAXKEHUN, COACPKALLNX
KBaJIpaTHbIE KOPHU, UCTIONb3Ysl IPU HEOOXOAUMOCTH
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KaJbKYJISTOD.
Hcnoab3oBaTh B XO€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPEICTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAUEHUSAMHU
BEJIMYHH.

3HAKOMUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU

Uwuciia 1 BEIYMCICHUS.

CrerieHsb ¢ LENBIM

@opMyJUPOBATH ONpe/ieeHHe CTCIICHU C IIETIbIM

CreneHs ¢ UeIpIM [I0KA3aTeJIEM. IIOKA3aTEeJIEM.
MIOKa3aTesIeM CranpapTtHas 3anuch IIpeacTraBiasaTh 3anMCch OOJIBIIUX U MAJIBIX YUCET
YHUCIa. B CTaHJAPTHOM BUJIE.
Pa3mepsl 00beKTOB CpaBHUBATB YKCIIA U BEJIMYUHBI, 3AIIHCAHHBIE
OKPYKaroLIero Mupa C UcIoab30BaHueM crenenu 10.
(OT PIIEMEHTapHBIX Hcnoab30BaTh 3aNMCh YUCE B CTAHAAPTHOM BHU/IE
YaCTHII TSl BBIpQXKEHUS Pa3MEPOB OOBEKTOB, JJIUTEIbHOCTH
JI0 KOCMAYECKHUX MIPOLIECCOB B OKPY’KAIOIIEM MHUPE.
00BEKTOB), DopMyJIHPOBATH, 3aAIIMCHIBATH B CHMBOJIHYECKOH (hopme
JUTUTEITBHOCTD Y WIJIIOCTPUPOBATH NIPUMEPAMM CBOVCTBA CTENIEHU
ITPOLIECCOB C LEJIBIM MOKA3aTENEM.
B OKpyxaromeM mupe. | IIpuMeHATH cBoiicTBA CTENEHU AJi MPeoOpa3oBaHus
CBoiicTBa cTeneH! BBIPAKECHUH, COAEPKAIUX CTENECHH C LEJIBIM ITOKa3aTEJIEM.
C LIEJIbIM ITOKa3aTesieM | BbINOJHATHL JeMCTBUSA C YHCIIaMU, 3alTMCAHHBIMU
B CTaHJAPTHOM BHjE (YMHOXEHUE, ICTICHUE, BO3BEICHUE
B CTCIICHB)
Anrebpanyeckue KBangpatubii Pacno3HaBaTh KBaJIpaTHBIN TPEXUIECH,
BbIpakeHUsA. KBagpaTHbIi TPEXUIIEH. YCTaHaBJIMBATh BO3MOXHOCTb €r0 PA3JIOKECHUS
TPEXWICH Paznoxxenue HA MHOXHUTEIIH.
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KBaJApaTHOTO
TPCXYICHA
Ha MHOXXUTCJIN

PaCKJ'IaIlbIBaTb HAa MHOKHTEIN KBa,HpaTHLIﬁ TPCXUJICH
C HCOTPHUIATCIIBHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPAKEHHUSL.
Anredpanueckas 1po0b

15

Anrebpanueckas
JIPOOK.
Honyctrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOISATIUX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
areOpanveckon
npobu. CokpailleHue
JpOOeH.
CnoxeHue,
BBIYHUTAHNE,
YMHOXKEHUE

U JICIICHUC
anredpanvecKux
JIPOOEH.
[IpeobpazoBanue
BBIPAKEHUI,
COJIepIKaIIuX
anredpandecKue
npodu

3anuceIBaTH AIreOpanyecKrue BbIPAKEHHS.

Haxoauth 001acTh onpeenaeHus paluoHaIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3Ha4Y€HHE APOOU, B TOM YUCIIE C IOMOUIBIO KaJbKYISATOpPA.
®opMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJis1 IpeoOpa3oBaHus JpoOei.
BbInoJHATH AeiicTBUA ¢ aaredpanyeckuMu ApoOsMH.
IIpuMeHATHL Ipeodpa3oBaHus BEIPAKECHUH IS PELLICHUS
3a1ad4.

BeipaxkaTh nepemMennblie 13 Gopmyn (PU3NUECKUX,
r€OMETPUUYECKUX, OITUCHIBAIOUIUX OBITOBBIE CUTYaLIUH )
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YpaBHEHUS 1 HEPABEHCTBA.
KBaapatHbie ypaBHEHUS

15

KBanpatHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHeHue. opmyiia
KOpHEHN KBaJ[paTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIE YPaBHCHHUSI.

3anucbIBaTh (POPMYJIYy KOPHEHN KBaIpaTHOTO YPABHEHUS;
pelaTh KBaJpPaTHbIE YPABHEHUS — IIOJIHBIE U HETIOJIHBIE.
IIpoBoauTs MpocTeiinue MccjieI0BAHUA KBaPATHBIX
YPaBHEHUM.

Pemiatb ypaBHeHUs, CBOJISIIMECS K KBaJIPATHBIM,

C TOMOIIIBIO MPEe0OpPa30BAHUIN U 3aMEHOUN IEPEMEHHOM.

Pemenne ypaBHeHuUH, Habaronath 1 aHAIM3MPOBATH CBA3b MEXKIY KOPHSIMHU
CBOISIINXCS 1 K03 pUIIeHTaMU KBaIpaTHOTO YPaBHEHHUS.
K KBAJIPATHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxke oOpaTHyIO -
[Ipocreiime 1poOHO- | TeopeMy, IPUMEHSTh 3TU TEOPEMBI JJI PELICHUS 3a/1a4.
palMOHAJIbHBIC PemaTh TekcTOBBIE 3aJaUM AITEOPAUYECKUM CIIOCOOOM:
YpaBHEHUSI. HNEPEXOUTh OT CJIOBECHON (POPMYIUPOBKU YCIOBUS 3a4aUn
Pemenne TeKCTOBBIX K anredpandeckoil MO/IesIi MyTeM COCTABJICHHS YPABHEHUS;
3a/1a4 € MOMOUIBIO pelIaTh COCTaBIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH
KBaJpPATHBIX pe3ynbTar.
YpaBHEHUU 3HAKOMUTBCS C HCTOPHUE pa3BUTHUS ANreOphbI

YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHBIC YPABHEHUS C IBYMS

CucrteMbl ypaBHEHUN C AByMS IIEPEMECHHBIMMU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUN

B LIEJIBIX YHCJIAX.
Pemenue cucrem nByx
JIMHEWHBIX YpaBHECHUUN
C IByMs

Ctpouth rpadKku TMHEWHBIX YPABHEHUH, B TOM YHCTIC

HCI0JIb3yH HM(POBBIE pecypcChl.

Pasiuyarh napajuieabHbIE U NIEPECEKAIOIIMECS IPSIMBbIE
110 UX YPABHEHUSIM.

PemaTe cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C IBYMs

IIEPEMEHHBIMU IOJICTAHOBKOM U CII0KECHUEM.

PemaTe npocreuime CUCTEMBbI, B KOTOPBIX OJHO
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MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CUCTEM HETMHENHBIX
YPaBHEHUM

C ABYMsI
MIEPEMEHHBIMHU.
['pacdmueckas
VHTEPIIpETALUS
YpaBHEHUS

C ABYMs
MePEMEHHBIMU

Y CHUCTEM JINHEWHBIX
YPaBHEHUN C BYyMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a/1a4 € MOMOUIBIO
CUCTEM YpPaBHEHUI

W3 YPABHECHUU HE SIBJISIETCS JINHEUHBIM.

IIpuBoauTH rpaguYECKy0 HHTEPIPETALNMIO PELICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMHA M CUCTEM YpaBHEHUI
C ABYMS IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3a1aUM ANTEOPANIECKUM CITOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrtra

12

YucoBbie
HEPaBEHCTBA U UX
CBOMCTBA.
HepaBenctBo ¢ ogHoOM
[IEPEMEHHOM.
Jlunerinbie
HEPaBEHCTBA C OJTHOMN
MIEPEMEHHOU U UX
pemienue. CucteMbl

DopMyJHUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPSAMOM, J0KA3bIBATH
anre0panvecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHE HEPABCHCTBA HA YHMCIIOBOM MPSMOM.
PemaThb cuCTEMbI IMHEHMHBIX HEPABEHCTB, U300paXaTh
pEILIeHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU NIPSMOU
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JIMHEWHBIX HEPABEHCTB
C OJHOW MIEPEMEHHOM
U VX PEILICHUE.
N3o0paxenue
peLIeHNs JIMHENHOT O
HEPaBEHCTBA U UX
CUCTEM Ha YUCIIOBOU
psAMOM

OyHKINH.
OCHOBHBIE TOHATUS

[Tonsitue hyHKIUU.
OO6nacTp onpeeneHus
1 MHO>KECTBO
3HauYCHUN (DYHKIIUH.
Crnioco0Obl 3a1aHus
byHKIUH.

['padux dpyHKIINN.
CaoiicTBa GyHKIINH,
UX 0TOOpaxeHue

Ha rpaduke

Hcnoan3oBath GyHKIIMOHATIHFHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruucjasaTs 3HaueHnst QyHKIIMM, 3a1aHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH HUCIIOIB30BATh
KQJIBKYJISITOP); COCTABJIATH TAOJMIbI 3HAYEH Ui

(byHKITIH.

Ctpouth 1o ToukaM rpapuku GyHKIIUHN.

OnuceIBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpaguUecKoro NpeICTaBICHUS.

Hcnoab3oBaTh PYHKIIMOHATIBHYIO TEPMUHOJIOTH IO

U CHMBOJIMKY.

HccaenoBathb npuMepsbl rpaUKOB, OTPAKAIOIINX PeaTbHBIC
MIPOIIECCHI U SIBJICHUSI.

IIpuBoAMTH NPUMEPHI ITPOLIECCOB U SIBJICHUH C 38 JaHHBIMU
CBOWCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBI

JUTSl TOCTpOEHUs TpaUKOB QYHKIMN U U3yUEHHUS

HX CBOMCTB

27




OyHKINH.
Yucnosble QyHKIIUN

UYUreHne 1 noCcTpoeHUE
rpaduKoB GYyHKITUH.
[Tpumepsl rpadukoB
yHKLM,
OTPaXKAIOIINX
peabHbIE MPOLIECCHI.
DOyHKIUH,
OIHCHIBAIOIINE
NpsAMYIO U 00paTHYIO
IIPOITOPLUOHAIIBHBIE
3aBUCUMOCTH, UX
rpaduku.

['padux pyHxum

y = x%

DOyHKIUU

y=x%y =x,
y=vx, y=|xl;
rpaduyeckoe
pELICHUE YPaBHEHUN
Y CUCTEM YpPaBHEHUH

Haxoauts ¢ noMoubio rpaduka GyHKIMN 3HaY€HUE OHOM
13 paCCMaTPUBAEMBIX BEJIMYHH 110 3HAYEHUIO IPYTOU.

B HecoXHBIX ciydasx BbIpaxkaTh (popMyJ10ii 3aBUCUMOCTH
MEK]1y BEJIMYNHAMM.

OnucpIBaTh XapakTep U3MEHEHUS OJJHOW BEJIMYHUHBI

B 3aBUCHUMOCTH OT U3MEHEHUS APYTOM.

Pacno3naBaTh BU/bI H3y4aeMbIX QYHKITHIA.

Ioka3pIBaTh cCXeMaTHYECKHU II0JIOKEHUE HA KOOPIUHATHOU
II0CKOCTH rpaduKkoB QYHKIUI BUAA: y = X2, y = X7,

y =Vx, y = |x].

HUcnoab3oBath QyHKIUOHAJIBHO-TPaduUeCKHe
NpeACTABJICHUS Ul PELICHUS U UCCIIEI0BAHUA YPABHEHUN

Y CUCTEM YPaBHEHH.

IIpuMensaTs undpoBbIe pecypcehl Il IOCTPOEHUS
rpagukoB QyHKIIHIA

[ToBTOpeHue u 00001ICHNE

IToBTOpEHUE
OCHOBHBIX IOHSTUH
Y METOJIOB KYPCOB
7 1 8 KJIaCCOB,
000011IcHNE 3HAHUH

Bpi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
YuCell, BEIUUCIEHUH, TPeoOpa30BaHM BEIPAKEHUM, peIICHUs
YPaBHEHHUHU.

OcyniecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBbIX TEUCTBUN

U CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCIICHUN, IPe0Opa3oBaHui,
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ITIOCTPOCHUM.

PemiaTe 3aga4n U3 peajibHOM )KU3HU, IPUMEHSAThH
MaTeMaTU4YECKHE 3HAHUS U1l PELICHUS 3a7a4 U3 IPYTrux
MPEIMETOB.

Pemathb TeKCTOBBIE 321241, CDABHUBATH, BLIOUPATH
CIoco0bI PEIICHUS 3a/1a4n

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

Haumenoanue paznena | KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(TemnI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIIEHUS. 9 Pannonanbhueie yncina, | Pa3zBuBaTh nmpeacTaB/ieHHMs O YHCIAX: OT MHOXKECTBA
JlericTBUTEBHBIE YUCIA UPPALMOHAIIbHBIE HaTypaJbHBIX YUCEN JO MHOXKECTBA IEHCTBUTEIBHBIX YUCET.
YHCIIa, KOHEYHBIE O3HAaKOMHTBCS C BO3MOXXHOCTBIO ITPEICTABIICHHUS
1 OECKOHEUHbIE JEUCTBUTEIILHOTO YHCIIa KAK OECKOHEUHON AECATUYHON
NECATUYHBIE TPOOH. IpoOU, MPUMEHSATH JCCITUUHBIE MPUOIMKEHUS
MHoxecTBO pPalMOHAIIBHBIX U UPPALIMOHAIBHBIX YUCET.
JEHUCTBUTEIIBHBIX N300paxaTh NEHCTBUTEIBHBIE YUCIIA TOUKAMHU
4yuced; KOOPANHATHOM IPSMOM.
NEHCTBUTEIIbHBIE 3anuceIBaTh, CPABHMBATH U YIIOPSIA0YUBATH
yucia KaK JEMCTBUTEIILHBIE YNCIIA.
OECKOHEYHbIE BbInoIHATH, cCOYeTast yCTHBIE U TUCBMEHHBIE IPUEMBI,
JECSTUUHBIE TPOOH. apupmMeTHYeCKUe JeHCTBHUS C PALlMOHAIBHBIMY YHCIIAMY;
B3anmHO 01HO3HAYHOE | HAXOAUTH 3HAYCHUS CTEIICHEU C LEJIBIMU I10KA3aTEISIMU
COOTBETCTBHUE MEXY Y KOPHEW; BBIYMCJIATH 3HAUCHHS YUCIOBBIX BHIPAXKECHHI.
MHOECTBOM IHonyunTs npeacraBjieHHe O 3HAYUMOCTH
JEHCTBUTENbHBIX JNEUCTBUTENBHBIX YHCEI B MPAKTUYECKON NEATEIBHOCTH
YUCEIl U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPJAUHATHOM AHaJIM3UPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
IPSIMOM. MPUOJIMKEHUS IEUCTBUTEIBHOTO YHCIIA PU PELICHUU
CpaBHeHue 3a/1a4.
JEHUCTBUTEIBHBIX uKcell, | OKPYIJIATH JeHCTBUTEIbHBIE YNCIIA, BHIOJIHATH
apudmMeTnuecKue NPUKUIKY PE3YyIbTaTa BBIYUCICHUN, OEHKY 3HAaYCHUN
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JIEUCTBUS

C ICVCTBUTEILHBIMU
YHCIIaMHU.
[TpubmxeHHoe
3HAUYEHUE BEJIMYUHBI,
TOYHOCTD
PUOIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u onieHka

YHCIJIOBBIX BBIPAXKECHU.
3HAKOMUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

pe3yIbTaToOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JInnennoe ypaBuenue. | OcBamBaTh, 3alIOMHUHATH M IPUMEHATH rPauUYecKue
YpaBHEHUS C OHOU Pemienune ypaBHeHuU, MeTOAbI IPU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
[IEPEMEHHOU CBOZAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 1eibie ¥ IpOOHBIE YPAaBHEHUS.
KBanparnoe Pemiate JinHeHHbIE U KBaJpaTHbIC YPABHCHUS,
ypaBHeHue. Pemenne ypaBHEHUS, CBOJISLIMECS K HUM, ITPOCTEHIIINE APOOHO-
YpaBHEHUH, palOHAIIbHBIE YPABHEHHS.
CBOAIIMXCS IIpensnaraTs BO3MOXHbBIE CTIOCOOBI PELICHHS TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00CyKIaTh UX M PelIaTh TEKCTOBBIE 3a1a4n
bukBangpaTtHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHUS. 3HAKOMUTBCS € MCTOPUEN Pa3BUTUS MAaTEMAaTUKH
[Ipumeps! perenus

YPaBHEHUN TPETbEU
Y YETBEPTOU CTENIEHEN
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pas3IoKEHUEM
HA MHOXHUTEJIH.
Pemenue qpoOHoO-
paIMOHAIBLHBIX
YPaBHEHUM.

Petienne TeKCTOBBIX
3a/1a4 aJire0panyecKkum
METOJIOM

YpaBHEHUS K HEPABEHCTBA.
CucrteMbl ypaBHEHUN

14

VYpaBHeHUE ¢ AByMs
IIEPEMEHHBIMU U €TO
rpaduxk.

Cucrema nByx
JIMHEVHBIX YPAaBHECHUN
C ABYMsI
NEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JUHEUHOE,
a Ipyroe — BTOpou
CTETEeHH.
I'paduueckas
UHTEpIIpEeTALHS
CUCTEMBI YPAaBHEHUN

C ABYMsI [IEPEMEHHBIMH.
Pemenune TekcToBBIX

OcBauBaTh 1 NPUMEHSATD IIPUEMbI PELICHUS CUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMU

Y CUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJJHO YpaBHEHUE
HE SIBJISICTCS TNHEHHBIM.

Hcnoan3oBarh GyHKIMOHAIBHO-TpapUUECKUe
IPEJICTaBICHUS JJIsl pellieHUs] H UCCJIeJOBAHUS YPAaBHEHUI
U CHCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanvyeckuM CrocoOoOM: NmepexoauTh OT CIOBECHOU
(GhOpPMYJIMPOBKH YCIIOBHS 3a71a4H K aJIre0OpandecKor MOICIH
MyTE€M COCTaBJICHUSI CUCTEMbI YPaBHEHUI; pelIaTh
COCTaBIICHHYIO CUCTEMY YPaBHCHU; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMMTBCS C UCTOPHEN Pa3BUTHS MAaTEMATUKH
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3aJ1a4 ajareOpandecKum
crrocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHnctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOKCTBA. BoinosHaTh npeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBaTh TMHEHHBIEC U KBAIPATHBIE HEPABEHCTBA.
C OZJHOU ITIEPEMEHHOU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJJHON IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHOU U UX MN300pakaTh pelieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHuE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBanparusie CHMBOIJIOB.
HEPABEHCTBA U UX Pemarsb kBaipaTHbIC HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduyeckue NpeacTaBICHUsI.
I'paduueckas OcBauBaThb ¥ NPUMEHATH HEPABEHCTBA ITPU PEILICHUH
VUHTEPIPETALINS Pa3JIMYHBIX 33Ja4, B TOM YUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHkuus, ee rpaduk

u cBoiicTBa. [lapaborna,
KOOPJIMHATHI BEPIITHUHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
PacmoJioKeHNe Ha KOOPAMHATHON TNIOCKOCTH TpaduKoB

k
yukumii Buma: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETpPHUU NapadoJIbl.

I'paduku hysKImii:

y = kx,
y = kx + b,
k
y=_,
X
y = X,
y = X,
y =Vx,
y = |x|

y = 1%,y =Vx, y = |x| B 3aBHCHMOCTH OT 3HaUeHHi
K0P (UITMEHTOB; ONTUCHIBATH X CBOWCTBA.
Pacno3naBarth KBajpaTHIHyIO QYHKIHIO TI0 hOpMYyIE.
IIpuBoANTHL PUMeEPHI KBAIPATHYHBIX 3aBUCUMOCTEH
U3 peabHOU KU3HH, PU3UKHU, TEOMETPHH.

BoisiBasiTH 1 0000111aTh 0COOEHHOCTH Tpaduka
KBaApaTHIHON QYHKIUK y = ax® + bx + c.

CTponTh ¥ N300paxkaTh CXeMATHYECKHU rpaduKu
KBaIPaTUYHBIX PYHKIUH, 3aJaHHBIX (popMyTiaMu BUa
y=ax’,y =ax’* + ¢,y = alx + p)>,y = ax* + bx + c.
AHAJIU3UPOBATH M IPUMEHSITH CBOMCTBA N3YYECHHBIX
GYHKIHHA 71 MIX TTIOCTPOEHUS, B TOM YHCIIE C TIOMOIIHIO

IU(POBBIX PECYPCOB

UucioBbie
IOCJIEJIOBATEILHOCTH

15

[TonsTHE YnCIOBOMN
NOCJIEA0BATEIBHOCTH.
3ananue
NOCJIEA0BATENBHOCTH
PEKYPPEHTHOU
dbopmyoit

1 GOopMyII0ii n-TO
YJIeHa.
Apudmerndeckas

U reoMeTpuyueckas
IPOrPECCUH.
@opmyJIbl 1-TO YIEHA
apudMeTUIeCcKon

OcBauBaTh U NPUMEHSATH UHJIEKCHbIC 0003HAUCHHUSI,
CTPOMTH PeuYeBble BLICKA3bIBAHMS C UCTIOJb30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM
MOCJIEZI0BATEIHHOCTH.

AHaJIU3UpoBaTH POPMYITY /1-TO UJICHA
MOCJIETIOBATEIHLHOCTH WIIH PEKYPPEHTHYIO (hopMyITy

U BBIYUCJIATH WICHBI TTOCIICIOBATEIFHOCTEH, 38 JaHHBIX
TUMU (HOpMyJIamu.

YcraHaBauBaTh 3aKOHOMEPHOCTb B IOCTPOCHUH
MOCJIEIOBATEIILHOCTH, €CJIA BHITTUCAHBI TIEPBBIC HECKOJIBKO
ee YJICHOB.

Pacno3HaBaTh apupMETHICCKYIO K TEOMETPUICCKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOCO0aX 3aaHusl.
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U TEOMETPUYECKON
MPOTrPECCUI, CYMMBI
MIEPBbIX 71 YJICHOB.
N3o0pakeHue 4ieHOB
apupMeTUIeCcKon

Y TEOMETPUYECKOU
MPOrpeCcCui TOUKaMHU
Ha KOOPAWHATHOU
IJIOCKOCTH.
JIuHenHbIN

Y SKCIIOHEH U AJIbHBIN
poCT.

CI1oXHBbIE TPOLEHTHI

Pemarsb 3a71auu ¢ UCOIB30BaHUEM (POPMYJI 1-TO WIEHA
apu(MeTHyecKoi U reOMeTPUUECKOM MPOrpeccuit, CyMMbI
NEPBBIX 7 YJICHOB.

M300paxaTh WieHbI 10CIEI0BATETLHOCTH TOUKAMHU

Ha KOOPJIMHATHOW IMJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl IPOLECCOB U SIBJICHHI

U3 peanbHOM KNU3HU, WITIOCTPUPYIOIINE N3MEHEHUE

B apU(PMETUUECKOIN MPOTrpECCUu, B r€OMETPUUECKON
MPOTPECCHUH; U300paKaTh COOTBETCTBYIOIME 3aBUCUMOCTH
rpaduyecku.

PemaTh 3apaum, CBS3aHHbBIE C YHCIOBBIMU
MOCJIEIOBATEIBbHOCTSIMHU, B TOM YHUCJIE 3aJa4d U3 pealbHON
’KM3HU C UCIIOJIb30BAHUEM LU(POBBIX TEXHOJIOT Ul
(2JIEKTPOHHBIX Ta0JIUIL, TPadUUECKOT0 KaJbKYJIITOpa U T.I1.).
PemaTe 3a1a4n Ha CI0KHBIE IPOLEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KQJIbKYJIITOPA).

3HAKOMUTHCS ¢ MCTOPUEH Pa3BUTUS MAaTEMATUKHU

[ToBTOpEeHuUe, 0000IICHHE,
CUCTEMATH3alig 3HAHUM

18

Yucna 1 BEIUMCICHUS
(3amuck, CpaBHEHUE,
JICUCTBUS

C ICUCTBUTEIIbHBIMU
YHCJIaMH, YHCI0Bas
npsiMast; MPOLICHTHI,
OTHOIIICHUS,
MIPONOPLINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITOJIMHOKECTBO,
orepaly HajJl MHOXKECTBAMU; HCNOJb30BaTh rpaduueckoe
MpeICTaBICHUE MHOKECTB IS OTIMCAHUS PeaTbHBIX
MIPOIIECCOB U SIBIICHUH, TP PEIICHUN 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHBIE
AeiicTBHS, CBSI3aHHbIE ¢ YHCJIAMHU: HATYpPAIbHOE YHUCIIO,
IPOCTOE U COCTAaBHOE YHCIA, AETUMOCTh HaTypPalIbHBIX
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OKpYTJICHHUE,
pUOJIKEHUE,

OLICHKA; peIlICHHUE
TEKCTOBBIX 3a71a4

YUCEJI, IPU3HAKH JACIUMOCTH, LI€JI0€ YUCIIO, MOYJIb YHUCIIA,
OOBIKHOBEHHAS U JAeCATUYHAsS APOOH, CTAHJAPTHBIN BHU]T
quCcIIa, apuPMETUIECKU KBaPATHBIA KOPEHb.
BbINOJIHATH AeCTBUS, CPABHUBATH U YIIOPSAA0YHBATH

apupMeTUIECKUM YKCIIA, MPEACTABIISATH YACIA HA KOOPAUHATHOM MPSMOH,
CocoOoM) OKPYIJISITh YMCJIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3yJibTaTa BEIYUCICHUM.
Pemath TekcTOBBIE 32/1a4M APUPMETHUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3aa4m, CoAEpKalue MPOLEHTHI,
JI0JIU, YaCTH, BbIpAKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, LIEHA — KOJIMYECTBO — CTOUMOCTB,
00beM paboThl — BpeMsi — IPOU3BOAUTEIBLHOCTD TPYAQ.
Pa30upare peanbHble )KM3HEHHBIE CUTYaLUH,
(opmyIMpoBaTh UX Ha A3BIKE MATEMATUKH,
HAXOJUTH pELICHUE, IPUMEHSS] MATEMAaTUYECKHI ammapar,
HHTEPNPETHPOBATH PE3yJIbTaT
Anrebpanueckue OnepupoBaTh NOHATHAMM: CTENIEHB C LEJIBIM
BBIPAKECHUSA noKasarelsieM, apupMeTrnieckuil KBaApaTHBIN KOPEHb,
(mpeobpazoBaHue MHOTOYJICH, ajnredpandeckas 1po0b, TOKIECTBO.
anreopanyecKux BbInOJHATH OCHOBHBIE [1€fiCTBHUS: BBIIIOJHATH PACYETHI
BBIPAYKEHUM, no opmyrnam, mpeoOpa3oBbIBATH LIEINbIE, JPOOHO-
JOITYyCTUMBbIE palMOHAJIBHBIE BEIPAYKEHUS U BBIPAXKEHUS C KOPHAMM,
3HAYEHU) peann30BbIBaTh PA3JIOKEHHUE MHOTOWIEHA HA MHOXKHUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTHU
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOIUTh
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JOTTYCTAMBIE 3HAYCHUS TIEPEMEHHBIX TSI TPOOHO-
palMOHAIBHBIX BBIPAXKEHUHN, KOPHEH.
MopeanpoBath ¢ TOMOIIBIO HOPMYIT peasibHbIE
MPOLIECCHI U SIBJICHUS

OyHKIUU (TOCTPOEHUE,
CBOMCTBA M3YUYEHHBIX
dbyHKIMi; rpaduyeckoe
pelieHne ypaBHeHU U
HX CHCTEM)

OnepupoBaTth NOHATUAMU: QYHKIHS, TpaduK QyHKIUH,
HYJIU QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEEe

Y HauMEHbIIIee 3HAYCHUS (PYHKIIHUH.

AHaAJIM3MPOBATh, CPABHUBATH, 00CYK1ATh CBOMCTBA
GyHKUHA, CTPOUTH UX TpadUKy.

OnepupoBarhb NOHATHAMU: TIPSIMasi TPOTOPLIMOHATIBHOCTb,
oOpatHasi IpONOPIUOHATBLHOCT, JIMHEHHAS PyHKIINS,
KBaJpatuyHas QyHKIMs, mapaboia, runepooa.
Hcnonb3oBaTh rpauku 1151 ONPEAECTICHNS CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEN, ISl pEIIECHUS 3a]1a4 U3 APYTUX
y4eOHBIX MPEIMETOB U PeaTbHOM KU3HU; MOJAEJIMPOBATH

C MOMOIIbIO TpaUKOB peaabHbIE MPOLIECCHI U SIBJICHUS.
Bripaxkars popmyiamu 3aBUCUMOCTH MEXY BEIMUNHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

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

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

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

7 KIIACC
Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kounrpouabusie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 [ToHsiTHE paOHATIBHOTO YHCIIA 1 https://m.edsoo.ru/f9344fe4
ApudmMeTuueckue IeiCTBUS C
2 pu¢ a 1 https://m.edsoo.ru/67d29¢ebc
paloOHAIBLHBIMH YUCIIAMU
ApudmMeTuueckue IeiCTBUS C
3 pu¢ a 1 https://m.edsoo.ru/12a61fc6
parMoHaIbHBIMH YU CIAMHU
Apudmernueckue aeiicTBUS C
4 P A 1 https://m.edsoo.ru/d1ed825c¢
paluroHAIBLHBIMH YHUCIIAMU
ApudmMeTuueckue IeiCTBUS C
5 pud A 1 https://m.edsoo.ru/64d7baab
palvoHAIBLHBIMH YUCIIAMU
Apudmernueckue JelCTBUS C
6 pud a 1 https://m.edsoo.ru/7e666ef9
palMoOHANIbHBIMU YU CIaMHU
CpaBHeHue, yIopsagounBaHue
7 P yHopaa 1 https://m.edsoo.ru/ff5e7a8e
palroOHATBHBIX YUCEI
CpaBHeHue, yIopsigouuBaHue
8 p yHopaa 1 https://m.edsoo.ru/37114dbl
palvoOHATBHBIX YUCEI
CpaBHeHHE, YIIOPSIA0UYNBaHNE
9 P yHopaa 1 https://m.edsoo.ru/cbal49bb
palMOHAIbHBIX YUCEI
CreneHn ¢ HATYpPAJILHBIM
10 P 1 https://m.edsoo.ru/5481ee5f
[I0Ka3aTrejieM
CreneHp ¢ HATYPAILHBIM
11 yp 1 https://m.edsoo.ru/e61a7dea

IIoKa3aTcjiemM
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CrermneHnp ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
roxkasarejieM
CreneHs ¢ HaTypaIIbHBIM

13 yp https://m.edsoo.ru/leee9d8f
[oKasarejieM
CrerneHp ¢ HATYPAILHBIM

14 yp https://m.edso0o.ru/9¢63e356
roxkasarejieM
Pemenne ocHOBHBIX 3a71a4 HA ApoOU

15 VIaT Ha ApODH, https://m.edsoo.ru/d4bd3736
MIPOLIEHTHI U3 PEATbHOU MPAKTUKH
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0Ou

16 UH APODH, https://m.edsoo.ru/e45b6b9a
MIPOIICHTHI U3 PEATbHOU MPAKTHKH
Pemenrie ocCHOBHBIX 3a71a4 Ha IpoOH,

17 fl P https://m.edsoo.ru/b23¢c8519
MPOIIEHTHI U3 PEATHHOU MPAKTHKH
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0OU

18 fl AP ’ https://m.edsoo.ru/d8c56f58
MIPOLICHTHI U3 PEATbHOU MPAKTHKH
[Ipu3HaKU IeIMMOCTH, PA3I0KECHU

19 p a -P https://m.edsoo.ru/fc66dc66
HA MHOXKUTENIN HATYPalbHBIX YHCET
ITpu3na e OCTH, Pa3I0Ke

20 PHSHAIH ACTHMOCTH, PasiioAeHit https:/m.edso0.ru/5527¢756
Ha MHOXUTEIIN HATYPATbHBIX YHCEIT
Peanpurble 3aBucumoctu. [Ipamas u

21 p https://m.edsoo.ru/67{1{fb3
oOpaTHasi MPOMOPIHMOHATBHOCTH
Peansusie 3aBucuMoctu. [Ipsamas u

22 p https://m.edsoo.ru/ae9c6a83
oOpaTHasi MPONOPIMOHATBHOCTH
Pean e 3aBucuMocTH. I1 a

23 GIHBIE SABHCHMOCTH. T paMai o https:/m.edso0.ru/43c563 1b
oOpaTHas MPOTOPIMOHATHPHOCTH
Peanpurle 3aBucumoctu. [Ipamas u

24 p https://m.edsoo.ru/774b4b2a
oOpaTHasi MPOTMOPIHOHATBHOCTH
KonTtponsHas padora 1o teMe

25 P P hitps://m.edsoo.ru/c898bd91

"PanmonanbHble ynciaa"
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26

bykBeHHbIE BhIpaKEHUS

https://m.edsoo.ru/93aac6ce

27 Dopmyiibl https://m.edsoo.ru/187ac8f4

28 Dopmyiibl https://m.edsoo.ru/9c791daf

29 Hepemeitiibie. Jlonycrumie https://m.edsoo.ru/acce84d2
3HAYEHUS IePEMEHHBIX
[IpeoOpazoBanue OYKBEHHBIX

30 BBIPAXCHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/dbeb8f54
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpeobpazoBanre OYKBEHHBIX

31 BBIPKEHUH, PACKPBITHE CKOOOK U https://m.edsoo.ru/16d6cc63
MPHUBEICHUE TIOJOOHBIX ClIaracMbIX
[IpeobpazoBanre OYKBEHHBIX

32 BBIPOKECHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/9138843a
MpHBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX

33 BBIp)KEHUH, pacCKphITHE CKOOOK U https://m.edsoo.ru/365491cd
MpuBeIeHNEe TOJOOHBIX ClIaraeMbIX
CBolicTBa CTENEHU C HATYpaJbHbIM

34 https://m.edsoo.ru/6¢2c38ad
MoKa3aTeJieM

35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnorexa [JOK
[oKasarejieM https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmuorexa [IOK
roxasarejieM https://m.edsoo.ru/7f4218be

37 MHorouneHbl https://m.edsoo.ru/82f3b41d

38 MHorouseHsl https://m.edsoo.ru/31f8695b
CrnoxeHue, BEIMUTaHHE, YMHOKCHUE

39 https://m.edsoo.ru/b8efeSb6
MHOTOYJICHOB

40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE https://m.edsoo.ru/9ee9eS5af
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MHOI'O4YJICHOB

CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHC

41 https://m.edsoo.ru/46584act
MHOTOYJICHOB
C

42 JIOMEIIIC, BRIILTAIHS, yMIOMCHHE https:/m.edsoo.ru/d197af4
MHOT'OWIECHOB
(0] é

43 OPMYIIBT COKPAIICHHOTO https://m.edsoo.ru/d9e7deb5
YMHOKCHHS
Do COKPAaIIEHHOT 0

44 PMYIRL CORpAMIeHHOT https://m.edsoo.ru/6e7deS53c
YMHOXEHHS
® N

45 OPMYJIbT COKPAIICHHOTO https://m.edsoo.ru/1e63f25¢
YMHOXCHHUS
o .

46 OPMYJIbT COKPAIICHHOTO https://m.edsoo.ru/1e33ad77
YMHOXECHHS
Do COKpAaIIEHHOT0

47 PMYJIBI CORpATHEHHOr https://m.edsoo.ru/cc74alcS
YMHOXECHHS
Paznosxkenne MHOTOYIEHOB Ha

48 JTOFCHHE MHOTOMICHOB H https://m.edsoo.ru/7ab3d68f
MHOXHUTEIN
Paznoxxenne MHOrOWIEHOB Ha

49 https://m.edsoo.ru/b754871d
MHOXHUTEIN
Paznoxxenne MHOTO4IEHOB Ha

50 https://m.edsoo.ru/3¢39faa7
MHOXHUTEIN
Paznoskenne MHOTOYIEHOB Ha

51 JTOFCHHE MHOTOMICHOB H https://m.edsoo.ru/a65bf4e2
MHOXUTEIN
KontpoabHas padora 1o TeMe

52 p p https://m.edsoo.ru/8e555bab
"AnreOpanyeckue BbIpaxeHus"
VYpaBHeHue, IpaBuia

53 npeoOpa3oBaHus ypaBHEHUS, https://m.edsoo.ru/c24¢c5497

PaBHOCHUJIIBHOCTb YPaBHEHUN
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JIuHeitHoe ypaBHEHHE C OJTHOM

54 NIEPEMEHHOM, pellieHne JIMHENHBIX https://m.edsoo.ru/f865b539
ypaBHEHUI
JIuneitHoe ypaBHEHUE ¢ OJJHOU

55 MEPEMEHHOM, peIICHUE JTMHEUHBIX https://m.edsoo.ru/4f1a8771
ypaBHEHU M
JIuHeitHOEe ypaBHEHUE C OJHOM

56 MEPEMEHHOM, pEIICHUE JTMHEUHBIX https://m.edsoo.ru/39854e31
YpaBHEHUU
Pemrenue 3agad ¢ moMoOIIbIO

57 e - hitps://m.edsoo.ru/db6e1f8b
ypaBHEHUU
Perrenue 3aga4 ¢ moMOIIBIO

58 . A B https://m.eds00.ru/974443d6
ypaBHEHUU
Perrenue 3aga4 ¢ moMOIIBIO

59 . A B https://m.edsoo.ru/a812ec46
YpaBHEHUU
Pemrenue 3agad ¢ moMoOIILIO

60 . a B https://m.edsoo.ru/bac6dd1d
ypaBHEHUU
JIuneliHoe ypaBHEHUE C ABYMSI

61 yp FBYM https://m.edsoo.ru/4b1{f196
MEPEMEHHBIMH U €ro Tpaduk
JIuneliHoe ypaBHEHUE C ABYMSI

62 yp FBYM https://m.edso0o.ru/656728ca
MEPEMEHHBIMH U €ro Tpaduk
CucreMa IByX JIMHEWHBIX YPAaBHEHUN

63 ABYX yp https://m.edso00.ru/569¢49dd
C IBYMSI IEPEMEHHBIMH
CucreMa IBYX JIUMHEWHBIX YPaBHEHUN

64 ABYX yp https://m.edsoo.ru/424d81ce
C ABYMsI IEPEMEHHBIMU
CucreMa IBYX JIMHEWHBIX YPAaBHEHUNA

65 ABYX P https://m.edsoo.ru/abce5656
C ABYMsI IEPEMEHHBIMU

66 Cucrema 1ByX JTUHEHHBIX ypaBHEHUI https://m.edsoo.ru/1567fecb
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C ABYMs IIEPEMEHHBIMU

67 Pemenue cucrem ypaBHEeHHM 1 https://m.edsoo.ru/283cclel
68 Pemienue cucrem ypaBHEHHM 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucreM ypaBHEeHUN 1 https://m.edsoo.ru/611cal56
70 Pemenue cucrem ypaBHEeHHM 1 https://m.edsoo.ru/9a355ff9
71 Pemienue cucrem ypaBHEHHM 1 https://m.edsoo.ru/f124ac9a
KonTpoabHas padora 110 TeMe
72 OHTPY P M 1 hitps://m.edso0o.ru/57b39728
JIuHeiHble ypaBHEHUS
73 Koopaunara Touku Ha npsiMoi 1 https://m.edsoo.ru/a23733d2
74 YHucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
75 YuciioBble IPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrostane mex O4JKa
76 N Y HBBIM L TORRAMH 1 https://m.edsoo.ru/Scc9ccSb
KOOPJAMHATHOU MPSIMO
Pacc
77 TOAHE Mf Y HBEIM A TOHKaMH 1 https://m.edsoo.ru/22a3cb6a
KOOPJIMHATHOU TIPSMOi
IIpsMoyronbHast cucTeMa KOOPANHAT
78 p yr P 1 https://m.edsoo.ru/3b66d7e3
Ha IIOCKOCTH
IIpssmMoyToapHas cucTteMa KOOpAUHAT
79 P yr P 1 https://m.edsoo.ru/fab8c1bd
Ha IVIOCKOCTH
11 e a OB, 3aJ1a
80 PHMEPBI IPAQUKOB, 3a/AHHBIX 1 https://m.edsoo.ru/d9cf79c1
bopmynamu
IIpumeps! rpadUKOB, 3aJaHHBIX
81 p pot rpady a 1 https://m.edsoo.ru/842b2d45
bopmynamu
IIpumeps! rpaduKoOB, 3aJaHHBIX
82 pHMEpEI rpag s 1 hitps://m.edsoo.ru/f8f647a4
bopmynamu
Yreuue rpa OB pean
83 TCHHE IPAHUKOB PeatbHBIX 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEN
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Urenue rpaduKoOB pearbHbIX

84 . 1 https://m.edsoo.ru/ba2f4{f4
3aBUCHUMOCTEN
85 [Tonsitue GyHkIIN 1 https://m.edsoo.ru/cc5ad997
86 I'padux pynkumm 1 https://m.edsoo.ru/f84482b5
87 CgoiicTBa GHyHKIIHH 1 https://m.edsoo.ru/2c3527el
88 CgoiicTBa (yHKIMH 1 https://m.edsoo.ru/111696e6
89 Jluneitnast pyHkuus 1 https://m.edsoo.ru/da7259¢c2
90 Jluneitnas yHKIHs 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoenne rpaguka tuHeiHoi 1 https://m.eds00.ru/68799ddc
byHKIIUN
92 Hocpoere rpaga mnetiroit 1 https://m.edsoo.ru/212d18e7
byHKIIUN
93 I'padux pynkumm y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux pynkum y =[x| 1 https://m.edsoo.ru/f4dfafbe
KonTponbHas pabora no teme
95 "KoopauHaTsI i rpaciki. @Yk 1 https://m.edsoo.ru/613¢655d
/ Beepoccuiickas mpoBepoyHast
pabota
96 Hrorosaz j( OHTpOJILHAA padoTa / 1 https://m.edsoo.ru/755babd3
Bcepoccuiickas mpoBepodHasi paboTa
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
97 METO/I0B Kypca 7 kiacca, 00001ieHne 1 https://m.edsoo.ru/3a654b9d
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 METOJIOB Kypca 7 kiacca, 00001eHne 1 https://m.edsoo.ru/d7ff245a
3HAHUH
99 [ToBTOpEHKE OCHOBHBIX MOHATUN U 1 https://m.edsoo.ru/d12b3b9d
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100

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

IToBTOpEHKME OCHOBHBIX MOHATUN U

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUH

https://m.edsoo.ru/81ca2fd1

101

[ToBTOpEHHE OCHOBHBIX MOHATHIA U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HaAHUU

https://m.edsoo.ru/53c2e81f

102

IToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiiacca, 00001eHne
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.edsoo.ru/9fcdbdc9
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl

1 KBanparHblii KOpeHb U3 YHCIIA 1 https://m.edsoo.ru/7t566b24
[TonsiTre 06 UppalMOHATIEHOM

2 ppant 1 https://m.edsoo.ru/72ac855b
qyucIe
JlecsiTHUHBIC TPUOTMIKCHHUS

3 1 https://m.edsoo.ru/da8989ce
HUPPALMOHATIBHBIX YMCEN

ECATUYHBIC TPUOITKCHHUS

4 A P 1 https://m.edsoo.ru/fc4af857
HPPAIMOHATIBHBIX YHCET
JlelicTBUTENbHBIC YKCIIa 1 https://m.edsoo.ru/alddbeae
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1 https://m.edsoo.ru/637a2172

7 CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1 https://m.edsoo.ru/d537dbaf
Apudmerndeckuii KBaapaTHBIN

8 pHd P 1 https://m.edsoo.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUja X = a 1 https://m.edsoo.ru/c22abcca
CaoiicTBa apupMeTHIECKUX

10 pud . 1 https://m.edsoo.ru/78ffae69
KBaJPaTHBIX KOPHEH
ColicTBa apupmMeTnyecKux

11 . 1 https://m.edsoo.ru/6af3fa69
KBaJPAaTHBIX KOPHEH
[Ipeobpa3oBaHue YHCTOBBIX

12 BBIPAXKEHM, COIEPIKAIUX 1 https://m.edsoo.ru/39¢73255
KBaJpaTHbIC KOPHU
[Ipeobpa3oBaHre YHCTOBBIX

13 1 https://m.edsoo.ru/ac98bbb1

BBIpa)KeHHﬁ, COACpKaAIIUX
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KBaaApaTHBIC KOPHU

[Ipeobpa3oBaHUe YHCTOBBIX

14 BBIPAYKEHMI, COJIepIKaIUX https://m.edsoo.ru/f87ee32a
KBaJpaTHBIC KOPHU
[IpeoOpazoBaHUe YHCTOBBIX

15 BBIPAYKEHH, COJIEpIKAILUX https://m.edsoo.ru/32593c7e
KBaJIpaTHBIC KOPHU

16 CreleHs ¢ 1eIbIM II0Ka3aTeIeM https://m.edsoo.ru/a59837¢l
CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
mupa (0T 3JIeMEHTAPHBIX YACTULL 10

17 pa ( P A https://m.edsoo.ru/928ecd9of
KOCMHYECKHX 00BEKTOB),
JUTUTEIIBHOCTD MTPOLIECCOB B
OKPY’KaloIlleM MHUpE
CBoiicTBa CTENEHU C LIETBIM

18 H https://m.edsoo.ru/45fec448
oKa3aTelieM
CBOICTBA CTEIIEHU C L[EJIBIM

19 I https://m.edsoo.ru/44£84bfd
IoKa3aTejieEM
CBOMCTBA CTEIIEHH C I[ETBIM

20 H https://m.edsoo.ru/13da6ff5
IoKa3aTrejieM
CBOMCTBA CTEIIEHH C I[ETBIM

21 H https://m.edsoo.ru/a444ce3e
oKa3aTelieM
CBOICTBA CTEIIEHH C I[EJIBIM

2 t https:/m.edsoo.ru/345¢1638
IoKa3arejieM

23 KBanpatsblil TpéxuneH https://m.edsoo.ru/baldf7ec

24 KBagpartuslii TpéxuneH https://m.edsoo.ru/bdd9be79
Paznoxxenue kBaapaTHOTO

25 AP https://m.edsoo.ru/6ec17678

P €X4JIeHa Ha MHOXKHUTEIN
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Paznoxxenne KBaJApaTHOI'O

26 . https://m.edsoo.ru/5¢6567¢eb
TpEXUICHA HA MHOXHUTEIN
KontposnbHas paboTa mo temam

27 "KBanparubie kopau. CTeneHu. https://m.edsoo.ru/c724d7e4
KBanpatusiii TpexuieH"”

28 AnreGpanueckas qpoob https://m.edsoo.ru/ec8fa983
JlomycTMBbIe 3HaYEHUS

29 IIEPEMEHHBIX, BXOJAIIUX B https://m.edsoo.ru/3ccca98f
anredpanvecKue BbIPaKEHUs
JlomycTuMble 3HAYEHUS

30 MEPEMEHHBIX, BXOISIINX B https://m.edsoo.ru/b92452fd
anreOpanvecKrue BEIPAKCHHS
OCHOBHOE CBOMCTBO

31 N https://m.edsoo.ru/7a7818ed
anredpandecKou npodu

32 Cokpaienue apooeit https://m.edsoo.ru/33ee19b8

33 Coxkpamienue apobeit https://m.edsoo.ru/3d585¢35

34 Cokpaiienue apooei https://m.edsoo.ru/b7286a26
CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE

35 . https://m.edsoo.ru/b7c5738b
U JeTieHue anreOpandeckux apooei
CrnoxeHue, BEIYUTaHUE, YMHOKCHHE

36 ™ . https://m.edsoo.ru/fa626af5
U JICNICHHE alreOpandeckux apooei
CnoskeHune, BEIYUTAHNE, YMHOKCHHE

37 ™ . https://m.edsoo.ru/67¢347{8
U JISNICHHE anreObpandeckux apooeit
CrnoxxeHue, BEIYUTAHHUE, YMHOKCHHE

38 Y ! https://m.edsoo.ru/8d61236¢
U JeNieHue anredpandeckux apooeit
[IpeobOpaszoBanme BBIpAXKEHUH,

39 coJiepKalInx ajareopanvyecKkue https://m.edsoo.ru/82ac3492

npobu
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[IpeobOpazoBaHue BhIpaXKEHUH,

40 COJIEpIKalIX anredpandecKue https://m.edsoo.ru/S1ae3adl
apobu
[IpeobOpazoBanue BhIpaXKEHUH,

41 coJiepKalInx ajareopanvyecKue https://m.edsoo.ru/d4adbf39
npodu
KonrtponsHas pabora o teme

42 https://m.edsoo.ru/edade16d
"Anrebpanyeckas 1po0p"

43 KBagparHoe ypaBHeHHE https://m.edsoo.ru/aaSbeeca

44 HemnosHoe kBagpaTHOE ypaBHEHUE https://m.edsoo.ru/ba7c2494

45 Henonnoe xkBagparHoe ypaBHeHuE https://m.edso0o.ru/7739d625
dopmyiia KOpHEH KBaIPaTHOI'O

46 pMYy P AP https://m.edsoo.ru/f3¢232a6
ypaBHEHUs
dopMysia KOpHEH KBaJIPaTHOTO

47 PMYyJIa KO AP https://m.edsoo.ru/1b454bfe
ypaBHEHUs
®o a KOpHEW KBAaJIpaTHOTO

48 PMYJIa KOPHEH KBalpaTHor https://m.edsoo.ru/Sb12b5ea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fadfb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b6 1f
Pemenune ypaBHeHU, CBOMSIIITUXCS K

51 P s https://m.edso0o.ru/673692a2
KBaJIpaTHBIM
Pemenne ypaBHEeHUM, CBOISIINUXCS K

52 P S https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM
[Ipocreitmme npoOHO-

53 POCTEHILIHE APOOH https://m.edso0o.ru/67772¢31
palMoHaIbHBIC YPaBHEHUS
[Ipocreiimme 1poOHO-

54 p P https://m.edsoo.ru/29e268ed

pallnOHAJIBHBIC YPAaBHCHHUA
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55

56

Pemenne TekCTOBBIX 3aJa4 ¢
IIOMOILBIO KBAIPATHBIX YPABHEHUN

Pemennie TekcTOBBIX 3324 €
MTOMOMUIBIO KBaJIPaTHBIX YpaBHEHUI

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686c8

57

58

59

60

61

KonrponsHas pabora o Teme
"KBanpaTHble ypaBHeHuUs"

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI pEIIeHUs] YpaBHEHUH B
LENbIX YUCIIAX

JIuneitHOe ypaBHEHUE C IBYMs
NIEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI pELICHNs YPaBHEHUN B
LENbIX YUCIIAX

JluneliHoe ypaBHEHUE C IBYMs
NEePEMEHHBIMH, €r0 rpauk,
MPUMEPHI pellIeHUs] YpaBHEHUH B
LENBIX YUCITaX

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

https://m.edsoo.ru/b7blad5f

https://m.edsoo.ru/ac677ab5

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

62

63

64

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMU
Pemrenue cucreM ABYX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

https://m.edsoo.ru/4ca22968

https://m.edsoo.ru/5d426¢5d

65

[Ipumeps! penieHus cucrteM

https://m.edsoo.ru/1¢257f64
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HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepeMEHHBIMU

I'pacduueckas unTEepIIpeTalus

YpaBHEHHUSI C ABYMS [IEPEMEHHBIMU U

66 g N https://m.edsoo.ru/275e¢59¢2
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMHU
I'paduueckas MHTEpIIpETAIIS

aBHEHUS C IBYMS [IEPEMEHHBIMU U

67 P LH ™ p . https://m.edsoo.ru/7e32c7f9
CUCTEM JIMHEHHBIX YpaBHEHHUIA C
JBYMsI IEPEMEHHBIMU
Pemrenne TeKCTOBBIX 3a7a4 C

68 . https://m.edsoo.ru/2bee62fc
MTOMOIIIBIO CUCTEM YPaBHCHHIA
Pemrenne TeKCTOBBIX 3a7a4 C

69 A . https://m.edsoo.ru/a4ee3336
MTOMOIIIBIO CUCTEM YPABHCHHIMA
Perienue TekcTOBBIX 3a11a4 C

70 a . https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO CUCTEM YPaBHEHHIA
YucaoBble HEPABEHCTBA U UX

71 . P https://m.edsoo.ru/ab935797
CBOMCTBA
YucaoBble HEPABEHCTBA U UX

72 . P https://m.edsoo.ru/2a95bc36
CBOWCTBa

73 HepaBeHcTBO ¢ 01HOM ITEpEeMEHHOMN https://m.edsoo.ru/f7daad5b
JInnelHble HEPABEHCTBA C OJHOU

74 ep g https://m.edsoo.ru/1b31351¢
MIEPEMEHHON M UX PEIICHHE
JInHelHpIe HEPABEHCTBA C OJHOU

75 . p a https://m.edsoo.ru/9e34ec7d
MEPEeMEHHON U UX pelIeHHE
JInHelHbIe HEPABEHCTBA C OHOU

76 ep A hitps://m.edsoo.ru/e3b31845
MEPEeMEHHON U UX pelIeHHE

77 Cuctembl TMHEHHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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OJIHOM MEPEMEHHON U UX PEIIECHUE

CucreMbl TMHEMHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2¢c
OJTHOM MepeMEHHOMN U UX pelICHHE

79 CHCTEMBIJIHHCHHBIX HEPABEHCTB ¢ https://m.edso0.ru/99b83365
OJIHOM TIEPEMEHHOM U UX pelIeHHE
N3o0pakeHue pemeHus JHHEHHOTO

80 HEpPaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/aeal2984
YUCIJIOBOM MPSMOU
N3o006paxeHnune perieHus JTMHEHHOTo

81 HEpPaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/57565dd5
YHUCJIOBOU MPSMOI
KonTponbHas padota no remam

82 "HepasenctBa. CrucreMbl https://m.edsoo.ru/6a53b46e
ypaBHeHUI"

83 [lonarue GpyHKINU https://m.edsoo.ru/6a7caeab

84 O6HaCTBVOHpeHeHeHHﬂ 11 MHOIECTBO https://m.edsoo.ru/1b9bcdef
3HaYeHUHN QPYHKIINH

85 Crioco6bl 3a1anust GyHKITUN https://m.edsoo.ru/bc3f786e

86 I'padux pyHKIIN https://m.edsoo.ru/df9eb637

87 CroficTea YK, i https://m.edsoo.ru/f27b961d
oToOpaxkeHHe Ha rpaduke

88 Hrenne KI MOCTPOSHNE rPAQuKOB https://m.edsoo.ru/88a699ee
byHKIHIT

89 Tpusepst rpacpukos dynicuit, https://m.edso00.ru/296¢3ec9
OTPaXKaIOIIKX PeaIbHbIE IPOLIECCHI
DYHKIINN, OMICHIBAIOIITUE TPSIMYIO

90 1 00paTHYIO MPOTOPIIMOHATHHBIC https://m.edsoo.ru/b2e6¢3fd

3aBUCHUMOCTH, UX I‘pa(bI/IKI/I
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91
92

I'unep6ona

I'unep6ona

https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/ea41995¢c

93

94

I'paduk Gynkum y = x>

QOynkun y =x%, y=x3,y=Vx,y =
[X|; rpaduueckoe pemeHune
YpPaBHEHUM U CUCTEM ypaBHEHHI

https://m.edsoo.ru/2bf8459%

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHNE 3HAHUH /
Bcepoccuiickast npoBepouHas
pabora

https://m.edsoo.ru/f4e48f18

96

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoepodHas
pabora

https://m.edsoo.ru/f8a8e3ac

97

98

99

100

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB KypcOB 7 U 8 KIIacCoB,
000011IeHE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB KYpCOB 7 M 8 KIIacCOB,
0000111eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATHN U

METOIOB KYpCOB 7 U 8 KJIacCOB,
000011eHNE 3HAHUN

https://m.edsoo.ru/b51ebf75

https://m.edsoo.ru/76f1{8e2

https://m.edsoo.ru/7cb79181

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJ0B KypCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/1fbadd86
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0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

102 METOJIOB KypCOB 7 U 8 KJIACCOB, 1 https://m.edsoo.ru/dc2f5d6¢
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KUIIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE
0
‘:;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;'?eHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

ParnmonansHabIe ynca,

1 HppalMOHAJIBHBIE YUCIIa, KOHEYHBIE U 1 https://m.edsoo.ru/784cddlc
OCCKOHEYHBIC IECATUYHBIC IPOOH
MHokecTBO NEHCTBUTEIHLHBIX YHCEI;

2 JICICTBUTEJIbHBIC YHCIIa KaK 1 https://m.edsoo.ru/97eaef99
OECKOHEUYHBIE NECATUYHBIEC TPOOH
BzanMHO 0gHO3HaYHOE COOTBETCTBHE
ME¥K1Y MHOXXECTBOM

3 JIEHCTBUTCIIHLHBIX YHCEII B 1 https://m.edsoo.ru/2e8d43dc
MHOKE€CTBOM TOYEK KOOPAMHATHOU
IPSAMOi
CpaBHEHME NEUCTBUTENBHBIX YHCEII,

4 apupMeTHUECKHe eHCTBUSA C 1 https://m.edsoo.ru/c83fele6
JIECTBUTEIIbHBIMUA YUCIaMHU

5 [Tpubmmk€HHOE 3HAUEHNE BEIUYUHBI, | hitps://m.cdsoo.ru/b7529 1 fe
TOYHOCTH MPUOITNKEHUS
OkpyriieHne yucen 1 https://m.edsoo.ru/ad42bfel
OkpyriieHue yucen 1 https://m.edsoo.ru/4866ab2a

8 Hpmiaica I/i OHCHKA pesyTIbTaton 1 https://m.edsoo.ru/d9c¢21ccd
BBIUMCIICHUM

9 HpHKiIKa 1 OUCHKA PE3yIbTaTOR 1 https://m.edsoo.ru/42bb579b

BBIYUCIIEHUN
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JIuneitnoe ypaBHenue. Pemenue

10 YPaBHEHUH, CBOIALIUXCA K https://m.edsoo.ru/8da553dd
JIMHEVUHBIM
JIuneitnoe ypaBHeHue. Penienue

11 ypaBHEHUH, CBOJAIIMXCS K https://m.edsoo.ru/632a9a8a
JIMHEWHBIM
KBagparnoe ypaBHenue. Pemenue

12 ypaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/d26¢f1db
KBaJPaTHBIM
KBagparnoe ypaBHenue. Pemenue

13 YpaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/ffde92f6
KBaJPaTHBIM

14 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/79483d18

15 bukBaspaTHbie ypaBHEHUS https://m.edsoo.ru/64b9efca
[Ipumepsl perieHuss ypaBHEHUN

16 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/8c18feda
pa3ioKeHUuEM Ha MHOXKHUTETU
IIpumepsl pelieHns: ypaBHEHUI

17 TPEThEN U YETBEPTOH CTENEHEN https://m.edsoo.ru/fa5b88a7
pa3ioKeHUEM Ha MHOXKUTEIH

18 Petieriite ApoGHo-paItioHATEHEX https:/m.edsoo.ru/d56625¢7
YpaBHEHUN

19 Petieriie podHo-panHOHATEHEX https:/m.edsoo.ru/4252¢16d
ypaBHEHUI
Pemienne TeKCTOBBIX 3a/1a4

20 https://m.edsoo.ru/c9cb88d2
anreOpanvdecKuM METO0M

21 PemICHIE TCKCTOBBIX 38727 https://m.edsoo.ru/b4afab15

aJir e6paI/I‘{CCKI/IM METOJO0M
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22

23

PerieHne TEKCTOBBIX 33124
anredpandeckuM METOI0M

KonTponbhas pabota no teme
"VpaBHeHUsI C OJTHOM epeMeHHOM"

https://m.edsoo.ru/3cf8d84b

https://m.edsoo.ru/d7f52af8

24

25

26

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk
VYpaBHEHME C IByMsI IEPEMEHHBIMU U
ero rpaduk
Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue

https://m.edsoo.ru/df9d839

https://m.edsoo.ru/5d32aal6

https://m.edsoo.ru/2bba28d6

27

28

29

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHe
Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE

Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelIcHUE

https://m.edsoo.ru/c84b7ec2

https://m.edsoo.ru/85dcb849

https://m.edsoo.ru/497eclfe

30

Pemenne cucreM 1ByX ypaBHEHH,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

https://m.edsoo.ru/73a6debd

31

32

33

Peienne cucreM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU

Pewrenue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU

Pemenne cucrem n1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOH CTENEHU

https://m.edsoo.ru/3962972a

https://m.edsoo.ru/7ee93blc

https://m.edsoo.ru/253a6d78
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['padmyeckas uHTEpHIpETALUS

34 CUCTEMBI YpaBHEHUI C IBYyMsI https://m.edsoo.ru/74aacd41
MIEPEMEHHBIMU
Pemenue TekCTOBBIX 3a1a4

35 https://m.edsoo.ru/c4d16a8f
anreOpanvdecKuM crocooom
Pemrenue TekcTOBBIX 33734

36 https://m.eds00.1u/b939eec99
anredpanvdeckuM crocooom
KounTpoabHas padora 110 TeMe

37 " P P o https://m.edsoo.ru/4fd75fe7

Cucrembl ypaBHEHUH

YuciioBble HEPABEHCTBA U UX

38 = https://m.edsoo.ru/43de68c6
CBOIICTBa
YucnoBble HEPABEHCTBA U UX

39 . https://m.eds0o.ru/369843b4
CBOICTBA
JIvHeitHbIe HEpaBEHCTBA C OHOM

40 . https://m.edsoo.ru/55eaa389
MIEPEMEHHOM 1 UX PEIICHUE
JIuneliHbIe HepaBeHCTBA ¢ OJHOM

41 ep A https://m.cds0o.ru/699fbbds
MEPEMEHHOI U UX pelIeHne
JIvHeiHbIe HEpaBEHCTBA C OJHOM

42 N https://m.edsoo.ru/ea2687d2
MIEPEMEHHOU U WX pEIICHUE
CucreMbl TUHEHHBIX HEPABEHCTB C

43 . . https://m.edsoo.ru/6aal7218
OJIHO IMePEMEHHON U MX PEIICHUE
CucreMbl JTUHENHBIX HEPABEHCTB C

44 . . P https://m.edsoo.ru/218d6f2e
OJIHO MEepEeMEHHON U UX PeIIeCHHE
CuHcTeMbl TUHEHHBIX HEPABEHCTB C

45 . o https://m.edsoo.ru/db291ecl
OJIHO IMePEMEHHON U MX PEIICHHUE
KBanparHsle HepaBeHCTBA U UX

46 AP p https://m.edsoo.ru/6e4fab45
pernieHne

47 KBanpaTHble HEpaBEHCTBA U UX https://m.edsoo.ru/e665cdbl
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pelieHue

KBaI[paTHBIG HCPAaBCHCTBA U UX

48 https://m.edsoo.ru/19da69fd
pelieHue
KBagpa

49 PAIPATHPIE HEPABCHETEA X https://m.edsoo.ru/98c2b3bf
pernieHue
KBagpartHbie HEepaBe

50 P PABCHUTBA 1 HX https://m.edsoo.ru/3f4a76ea
pelieHue
I'paduueckas unTeprperanys

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JIBYMsI IEpEMEHHBIMU
I'paduueckas unTepnperanus

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMsI TIEpEMEHHBIMA
KonTponbhas pabota no Teme

53 https://m.eds00.ru/b99£5667
"HepaBenctpa"
K N

54 Baf[ paTHiRas Gy, ¢€ rpadux https://m.edsoo.ru/e5173a2b
CBOICTBa
Ksanpatuunas ¢pynkuus, e€ rpaduk u

55 g https://m.edso0o.ru/743339¢6
CBOICTBa
KBanpatuunas QyHkius, e€ rpaduk u

56 . https://m.edsoo.ru/88ff1a6f
CBOICTBa
[TapaGomna, KOOPAUHATHI BEPIIMHBI

57 P pA P https://m.edsoo.ru/15¢24da8
napaboibl, 0Ch CHMMETPHUH MapadoIbl
ITapabona, KOOpAUHATEI BEPIIHNHEI

58 P P P https://m.edso0.ru/8249b96¢
napaboJIbl, 0Ch CHMMETPHH ITapadoITbl
[Tapabouna, KOOpAMHATHI BEPUTHHBI

59 P P P https://m.edsoo.ru/fb278e5¢
1apaboJIbl, 0Ch CHMMETPHH ITapadoITbl

60 [Tapabona, KOOpAUHATHI BEpPIIMHEI https://m.edsoo.ru/ed969721
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napaboJibl, 0Cb CHMMETPHUH MapadoIbl

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubnunorexa LIOK

61
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526

2 [TapaOousa, KOOpAMHATHI BEPLINHBI
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl
r i y=k =kx +

63 pauic gymkumit: y = kx, y hitps://m.eds00.ru/5926d73b
b, y=k/x, y=x°, y=vX, y=Ix|
I i y=k =kx +

64 pauicu pymxui: y = kx, y https://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x3, y=vx, y=[X|
I i y=k =kx +

65 paguxu pyniwmit: y =k, y https://m.eds00.ru/6739f677
b, y=k/x, y=x3, y=vx, y=[X|
r i y=k =kx +

66 pauku dynKumi: y = kx, y https://m.edsoo.ru/ealab28c
b, y=k/x, y=x3, y=vx, y=[X|
I i y=k =kx +

67 paduKn pyniumii: y = kx, y hitps:/m.edsoo.ru/3214a133
b, y=k/x, y=x3, y=vx, y=[X|
r iy =k =kx +

68 padpuiu dysKumid: y = kx, y https://m.edsoo.ru/38baebe7
b, y=k/x, y=x3, y=vX, y=[X|
K

69 " OHTpOHHiaﬂ pabora 1o Teme https://m.edsoo.ru/d7a4d3c6

DyHKIMHU

n N

70 OHATHE HHCIOBOU https://m.edsoo.ru/22b51144
[IOCJIEI0BATEILHOCTH
3agaHue MociIeq0BaTEIbHOCTH

71 peKyppeHTHOM popMyIion u https://m.edsoo.ru/dfc55a2a
dbopmMyII0ii N-TO YiIeHa
A

72 qu)MeTquCKaH 1 reoMeTprteckas https://m.edsoo.ru/36889def
MPOTPeccuu

7 Apudmerrdeckas 1 TeOMETpUIECKas hitps-//m.cdsoo.ru/bf2438ea

Hporpeccun
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74

75

76

7

78

@opMyIbl N-TO YIeHa
apuQMETHIECKON U TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@opMyIbl N-TO YIeHa
apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMyIbl N-TO YJIeHA
apuQMeTUYECKOI U TeOMETPUUECKOI
IPOrPECcCUii, CyMMBI MIEPBBIX N
YIEHOB

@DopMyIbl N-TO YJIeHA
apuQMeTUYECKOI U TeOMETPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJIEHOB

@opMyIbI N-TO YIECHA
apu(MeTHUECKON U TreOMeTPUIECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/6528a67b

https://m.edsoo.ru/9a65ed6f

https://m.edsoo0.ru/6d756b46

https://m.edsoo.ru/ca959173

https://m.edsoo0.ru/9¢91e859

79

N3obpaxenue 4wieHOB
apuMeTUYECKON U TeOMETPUUECKOM
MPOTrpeccuil TOYKaMu Ha
KOOPJMHATHOM TIIOCKOCTH

https://m.edsoo.ru/87354e2f

80

N3o0pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuii TouKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

https://m.edsoo.ru/d389e56e

81

JIMHEWHBIN 1 SKCIOHEHITHATbHBIN

https://m.edsoo.ru/17298a23
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82

poct

CrokHbI€ POLIEHTHI

https://m.edsoo.ru/b69be694

83

84

CrnoxHbIC ITPOLCHTEL

KoHTponbHas pabota 1o Teme
"YycIoBbIe NOCIEA0BATEIbHOCTH "

https://m.edsoo.ru/35eeee32

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHnue, 0600IICHNE 1
CHCTEeMaTU3alus 3HaHUI. 3aIuCh,
CpaBHEHUE, JCUCTBUS C
JENCTBUTENbHBIMH YHCIIaMU,
YHCIIOBas psAMas

https://m.edsoo.ru/alb3678a

86

[ToBTOpeHnue, 0600IICHNE U
cucreMaru3anus 3HaHui. [IponeHTsl,
OTHOILICHHUS, TPOIOPLIUU

https://m.edsoo.ru/1d693aae

87

88

89

90

IToBTOpEHME, 0000IICHUE U
cUCTeMaTU3alys 3HaHUH.
OxkpyriieHue, MpuOIMKeHNe, OIleHKa

[ToBTOpenwue, 06001IeHUE U
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apU(PMETHUESCKUM
crocooom

[ToBTOpenue, 06001IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apUPMETHUESCKUM
CIocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemaru3anus 3Hanuil. Pemenue
TEKCTOBBIX 3371a4 apHU(PMETHUESCKUM
CII0COO0M

https://m.edsoo.ru/2419faae

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

https://m.edsoo.ru/bcb79d68
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91

92

93

94

95

[ToBTOpEeHME, 0000IICHUE U
cuCTeMaTH3aIMs 3HaHUM.
[IpeoOpazoBanue anredpandecKux
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEHME, 0000IIICHUE U
CHCTEMaTH3aIMsl 3HAHMIA.
[IpeoOpazoBanue anredpandecKux
BBIPAKCHUH, OMYCTUMbIC 3HAUCHHUSI

IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIlHs 3HaHUH.
[IpeoOpazoBanue anredOpanyecKux
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS

IToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIlHs 3HaHUH.
[IpeoOpazoBanue anredOpanyecKux
BBIPOKEHUH, JOMYCTUMbIC 3HAUCHHSI

[ToBTOpenue, o6obIIeHNE 1
cucTeMmaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMI

https://m.edsoo.ru/9adcbcee

https://m.edsoo.ru/c8de5145

https://m.edsoo.ru/53a34379

https://m.edsoo.ru/5bc8cacc

https://m.edsoo.ru/79elde7e

96

[ToBTOpenue, o6obIIEHNE 1
cucTeMarusanus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIMI

https://m.edsoo.ru/a89ebbce

97

[ToBTOpenwue, 0600IIEHNE 1
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yUYEHHBIX

byHKIII

https://m.edsoo.ru/816a61a4

98

[ToBTOpeHme, 0600IIEHNE U

https://m.edsoo.ru/243189d8

66



cucrtemaTusanus 3Hanuil. OyHKuuu:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTU3aLMs 3HAHUH.

99 . 1 https://m.edsoo.ru/3838889a
I'padpuaeckoe pernieHue ypaBHEHUH 1
HUX CHCTEM
[ToBTOpEeHME, 0000IICHUE U

100 CHCTEMATHSATI SHAHH. . 1 https://m.edsoo.ru/175a7714
['padmyeckoe penieHue ypaBHEHH U
HAX CUCTEM

101 Hroroas xouTpoapHas padbora 1 https://m.edsoo.ru/99ff7321
00600

102 ° IT,IGHHe 1 cHcTeMaTH3at 1 https://m.edsoo.ru/ed4cd43b
3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME

67
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 YHucna 1 BBIYUCICHUS
. BoinonHsATe,  coyeras  yCTHbIE UM I[HUCbMEHHBIE  HPHUEMBI,
. apupmMeTHUecKue JeCcTBUS C pallMOHATIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHWsT  YUCIOBBIX  BBIPAXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUH, coJlepKallluX OObIKHOBEHHBIE U JIECTUYHBIE IpOOH
Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECSATUYHYK), B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO IpOOb)
1.4 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAXKECHMI. DBBINONHATE  JIeHCTBUSA €O
CTETEHSIMM C HAaTypaJIbHBIMU I10Ka3aTesIMU
L7 [IpuMeHATh NpU3HAKM ACIUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbBIE C
OTHOIIIEHUEM BEJIMYHH, IIPONOPLUUOHATIBEHOCTHIO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3yNbTaThl pEIIeHUs 3agad ¢
y4€TOM OTpaHMUYEHUM, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana




22

23

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX
3HAUYEHUSIX MMEPEMEHHBIX
BeImonHATE TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKECHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOYJICH, NPUMEHATh (OpMyJabl KBaapaTra CyMMBI M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNE MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKU OOILIEr0 MHOMHTES, TPYINITUPOBKU CIaraeMbIX,

MpUMeHEeHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB npeo6pa30BaHI/1;1 MHOT'OWICHOB JIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU I10Ka3aTENIsIMU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduyeckue METOABl TPU PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npuMepsl ap YUCe, ABISIOMUXCS PEIIEHUEM JTHHEHHOT0
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK TMHEHHOTO YpaBHEHHUS C
JIBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPUBOJIUTH MPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cuctemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMH IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBisATh W pemaTh JUHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJIOBHIO 3aJa4d, HHTEPIPETUPOBATh B COOTBETCTBHUH C
KOHTEKCTOM 3aJ[a4¥ MMOJTyYeHHBIN pe3yabTatT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCJIOBBIC ITPOMEKYTKH Ha aﬂre6pa1/mec1<0M SA3BIKE




OTtMeyaTh B KOOp,I[HHﬂTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crpourts rpaduku nuHeHbIX QyHKnuid. CTpouts Tpaduk GyHKIUU Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmnoco0 MpeICTaBICHUs U aHaIM3a
4.6 nH(OpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHPOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEI
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble ~ MPEJICTABICHUS O  MHOXECTBE
. JNEUCTBUTENBHBIX YHCEN JJI CPaBHEHUS, OKPYIJICHHUS U BBIYUCICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIMHATHOMN
psIMOM
[IpumenaTp moHATHE  apU(PMETUUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOIHATH TPeoOpa30BaHusl BBIPAKEHUHN, COJIEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3Yysl CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0eit u creneHed uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKAa3aTelieM, BBINOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COACPKAIIMX CTEIEHH C IEJIbIM
MOoKa3aTeaemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDQ)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHaAMH |




anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIfI TpéXLIJ'IeH Ha MHOKHTCIIN

24

3.1

3.2

33

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUS PA3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEPABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YpPAaBHEHHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPECMCHHBIMU

[IpoBoauTh mpocTEWIINE HCCIEIOBAaHUS YpPAaBHEHUI U  CHUCTEM
ypaBHEHHMH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pelLleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYee)

[lepexomute OT cnoBecHOM  (OpMyIUpPOBKM 3amauyd K €€
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4Hu HOJ'Iy‘lCHHBIﬁ pe3yjibTart

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TOHATHS U S3BIK
(TepMUHBIL, CUMBOJHWYECKHE OOO3HAYEHHUS), OMPEAENATh 3HAUCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPEIesaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

9 KIIACC

Crpouts rpaduKu 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x

, Yy =x% y = x?, y = [X|, onuchIBaTh CBOMCTBA YMCIOBON (DYHKIUU IO €€
rpaduky

Kon
NpoBepPsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pPa30BaHUA




pe3yjabTara

1

1.1

1.2

1.3

1.4

Yyciia ¥ BLIYUCICHUA

CpaBHI/IBaTB U YIIOpAAOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC
qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[GﬁCTBHH C pallMOHAJIbHBIMH YHCJIAMU,
couc€Tasd YCTHBIC MU IHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYMCJIICHUS C
HppalOHAJIIbHBIMU YK CJIaMHU

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH ITOKa3aTCIAMU H KOpHCfI,
BBIYHUCIIATH 3HAYCHU A YUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'IHTB ,I[CI\/'ICTBI/ITGJ'IBHI)IC 4ucCia, BEIIIOJHATE IIPUKUAKY pE3yiibTaTa

BbI‘IPICJ'IGHHfI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUs 1 HEpABEHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJAIIUECS K HUM, IIPOCTENIIINE TPOOHO-PALlMOHAIIbHBIE YPAaBHEHUS

22

Pemate cucreMbl 1ByX JMHEHHBIX YPaBHEHUH C JBYMS IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIECTCS

JIMHEHHBIM

2.3

Pemarp TekcTOBBIC 3aJa4M anreOPandecKuM CIIOCOOOM C TIOMOIIBIO
COCTABJICHUS] ypPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JByMs

NEPpECMECHHBIMU

24

2.5

2.6

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TIpaduyecKux
MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHHUE UIIU

CUCTEMa ypaBHEHUH PEIICHUs], €CITH UMEET, TO CKOJIBKO)

Pemrate JIMHENHbBIE HCPaBCHCTBA, KBaApPATHLIC HEpPaBCHCTBA,
I/1306pa)KaTL pCHICHUC HCPABCHCTB Ha YHCI0BOM HpﬂMOfI, 3aIllMChIBATDH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

Pemrate cuCTEMBbI JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300paXkaTh pEIICHUE
CUCTCMblI HCPABCHCTB Ha YUCJIOBOH pr[MOfI, 3aIMUCbIBaTh PCUICHUEC C

IIOMOIIBIO CHUMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a7a4




OyHKIUU

3.1

3.2

33

3.4

4.1

4.2

4.3

4.4

Pacno3naBatb byHKIIUN HW3YYEHHBIX BUOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIIONIOKEHUE HAa KOOPAMHATHOHN TUIOCKOCTH IpaduKoB
¢byukuuit Buna: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT
3HA4YCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA
[Toka3piBaTh CXEMATHYECKH PACIONIOKECHHE Ha  KOOPIMHATHON
IJIOCKOCTH TpadukoB GyHKUMHA Buaa y = VX, y = |X| U omuchIBaTh
cBoicTBa (DYHKITHI

Ctpouts u wu300pakarb CcXeMaTH4YeCKH TpaduKu KBaIpaTUYHBIX
(GyHKIUH, OMMCHIBATH CBOMCTBA KBAJIpaTHUUHBIX (QYHKIMA MO HX
rpaduxam

Pacnio3naBate kBagpaTuyHylo (GYHKIUIO 1O (QopMmyse, MPUBOIUTH
MPUMEPbl  KBAJIPATUYHBIX (QYHKIMH W3 PEalbHOW JKU3HH, (DHU3UKH,
TeOMETPHH

ApudmeTnueckas U TeOMETpUYECKasi IPOrPeccuu

Pacnio3naBate apudMeTndecKyro U TeOMETPUUYECKYIO TPOTPECCHH MTPU
pa3HbIX crocobax 3agaHus

BEBITIONHATE BBIYUCICHUS C KCIOJNB30BAaHHEM (GOPMYJT n-TO YICHA
apuMeTHYeCcCKol U TeOMeTPUUECKON MPOTrpeccHii, CyMMBI MEPBHIX N
YJIEHOB

N306paxaTh 4ieHbl TOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJIWHATHON
MJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3aaayud H3 peanLHoﬁ KHN3HHU (C HUCIIOJIB30BaAHHUEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OAHOM (OPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE palMOHAIBHOTO YHCIA, 3alHCh, CPAaBHEHHE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU uKciaamMu. Pemenue 3anau u3
' pealibHOM MPAKTUKK HA YaCTH, HAa JPOoOH
13 Crenenb C HaTypallbHBIM IIOKa3aTeleM: OmpeleneHue, mnpeodpa3zoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPEIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHJE ApoOU U ApoOU B BUJE MPOICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 33/1a4 U3 PEeaJIbHOU IPAKTUKU
s [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HATypaJbHbIX YUCET
16 PeanbHble  3aBUCMMOCTH, B TOM 4ucie TmpsmMas ©  oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
51 [IepeMeHHBIE, UMCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpEeMEHHOU. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBineHre 3aBUCHMOCTH MEXJIy BEIMYMHAMU B BUIe (HOpPMYIIbL.
' Beruucnenus no gpopmynam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIDOKEHHMH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHowiensl U MHOrouiaeHsl. CreneHb MHOrowieHa. Clio)keHue, BHIUUTaHUE,
' YMHOXEHHE MHOTOYWJIEHOB
Y @opMyibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUATEIIH
3 YpaBHeHUs



VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YpaBHEHUS, PEIICHHUE JIMHEWHBIX YPABHEHUN
33 CocraBiieHHE ypaBHEHUN 10 YCIOBUIO 3aJa4yM. PerieHne TeKCTOBBIX 3adad ¢
. MMOMOLIBIO YPABHEHUI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl INE€peMEHHbIMHU. Pemnienue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJACTaHOBKH. [IpuMepsl pelieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUH
4 Koopaunats! u rpaduku. OyHKIuu
4.1 Koopaunara Touku Ha mpsiMoi
42 YucnoBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAMHATHOU
' IPSAMO
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHaTa
' TOYKHU HAa KOOPJAWHATHOM IJIOCKOCTH
a4 [Tpumepsr TpadukoB, 3anaHHbiXx Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnuun. CoiictBa GpyHKUIMN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
47 I'paduueckoe pemieHue JIMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHUE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eMCTBUTEIHHBIC
qucia
1.3 Crenens ¢ 1ensIM MokasareneM u e€ cBorictsa. CTaHgapTHas 3alluch Yuciaa



2 Anrebpandeckue BoIpaKEHUS
2.1 KBanpatHblii TpEXWIEH, pa30KeHUE KBAPATHOIO TPEXWICHA HA MHOKUTEIU
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUSI U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyiaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMil, CBOAAIMXCA K JMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JluneiiHble HEpaBEHCTBA C OJHON NEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIUU
il ITonatue ¢ynkuun. OOnacTe onpeAereHUs U MHOXKECTBO 3HAYCHHH
' ¢ysakuu. CrocoObl 3ajaHus PYHKIMHA
4.2 I'paduk pynkunu. YreHue cBOMCTB GyHKIUH 11O €€ rpaduxy
4.3 [Ipumeps! rpadukoB yHKIHHA, OTpaXKaroIUX pealbHble IPOLECCH
a4 OyHKIMM, OIHUCHIBAIOIIME TPAMYI0O M OOpaTHy0 HpONOPLUOHATIbHBIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x% y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KIIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCIEHUS
1 ParonanbsHble uMca, MppalMoOHANbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbBIC
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBHBIE YKCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE 1EUCTBUTEIBHBIX
qrces
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTEIILHBIMU YHCITAMH
W3mepenusi, npubImKkeHus, oleHKd. PasMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHU, CBOASIINXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHMe. IIpumepbl pelIeHHs YpPaBHEHHMM TpETbed U
' 4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUN C JBYMS IIEPEMEHHBIMU
59 Pemenne cucreMm IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpeTALMs CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOMN
2.15 KBaaparHble HEpaBEeHCTBA
516 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU




3 DyHKIUU

31 KBagpatnunas ¢yHkuus, e€ rpadpuk u cpoictBa. [lapabGona, KOOpIMHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku Qynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOWCTBa

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YucioBble OCIEN0BATENIBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUs YUCIOBBIX IOCIIENOBaTeNIbHOCTEH. 3ajaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (hopMyIioit U popMyIioii n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

43 ['eomerpuueckass mnporpeccus. PopMynbl n-ro  4YjieHa T'eOMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX 71 YICHOB

14 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA pOCT

4.5 Cro’xHbI€ MPOLIEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

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

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe mpeacTaBieHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEI, IIPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas IpoOb, CTaHIAPTHBINA BUJ YMCIIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apu(pMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM I[OKAa3aTeseM,
apupMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€éTel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIP@KECHHUI C KOPHSAMH, Pa3I0OKEHUE MHOTIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONb30BaHHEM (OPMYyN pa3HOCTH KBAJApaTOB U

KBaJapaTta CyMMBbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHWH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aa4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAHMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil HM300paKeHUsS peUIeHU

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIOCTOSIHCTRBA, MIPOMEKYTKH
BO3pacTaHusi, yObIBaHWs, HAWOOJbIIEC W HAaUMEHbIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIepUpPOBAThH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JHHEHHAsS (YHKIHMS, KBaJpaTUuHas (QyHKIH,
oOpaTHas TPONMOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QyHKINH, UCITOIL30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune ONCprUpoOBaTh IIOHATUSAMMU. I10CJICAOBATCIIbHOCTD,
apupmeTnyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE€ HA IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIOK U YCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMUM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3aJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (Urypa, TOUYKa, OTPE3OK, Mpsmasd,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEyrojdbHUKH, MPSIMOYTOJIbHBIA TPEYrONbHUK,

MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuiesiorpaMMm, pomM0O, MNpPSIMOYTOJBHHMK, KBaJapar, Tpamnenus;
OKPY>KHOCTb, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHECHIUKYISAP, HAKJIOHHAs, NPOEKIUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHUE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KalOIIEeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHUE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOLICHHUS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BENCHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHUCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATBh, HHTCPIPECTUPOBATH u npeo6pa3031:1BaTL



15

16

nHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHAMH: CIy4YalHbIA ONBIT (CIy4alHbBIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMH;, yMEHHE pellaTh
3a/ladyd METOJIOM OPTraHHW30BAHHOTO Mepedopa M C HUCIHOJIb30BAaHUEM
IpaBWjla YMHOJKEHUS; YMEHHE OLICHMBAaTb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITMM B OKpYXaloIleM MHpPE U B KU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIIMCBIBATH OTJAEIBbHBIE BBIIAIOIIMECS  PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

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

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

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

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

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

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

2.3 MHorouieHst

24 Anrebpanueckas ApoOb

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

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

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

3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

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




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

* Maremaruka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 17-¢ u3nanue,
nepepadotanHoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; nmox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3narenscTBo
«IIpocBemienue»

* Marematuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEeHB: yueOHUK; 19-¢ u3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiecTBo «M3aaTenbcTBO
«IIpocsemenue»

* Marematuka. Anredpa: 9-i kiacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢ u3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemxos K.W. u np.; mox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «M3naTrenscTBo
«IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e lHdpopmaniMOHHO-METONYECKOE MUCEMO 00 0COOECHHOCTSX MPEIMOJaBaHuUs
yueOHoro npeamera «Matematuka» B 2025/2026 yueOHOM roy
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e MeTroanuecKue peKOMEHIallUHU 110 CO3/IaHHI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOr0 po(duiIel U KJIACCOB C YIUIYyOJICHHBIM U3YyYEHUEM
MaTeMaTUKH, PU3NKUA, XUMUU, OUOJIOTHU B 0011e00pa30BaTEIbHbBIX
OpraHu3alysIX ¢ UCIOJIb30BaHUEM UH(PACTPYKTYPBI, CO3JaHHON B paMKax
HalMoHanbHOro npoekra «Oopazoanue» (KBantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i en profile] 2025.pdf

e (COOpHMK THUIIOBBIX 33JIaHUU JIS TEKYIIETO OIEHUBAHUS 110 Y4eOHBIM
npeameram «Maremarukay u «upopmatrkay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank _zadanij _matematika informatika 2024.pdf

e Metonuueckue pekoMeHaauu. ClieHapuu KOMILICKTOB YUeOHBIX 33 IaHHMH -
KOHTEKCTHBIX 3aJ1a4 K y4eOHOMY Kypcy «BeposSTHOCTh U CTaTUCTUKAY. 7
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_1_statistika komplekty uchebny
h_zadanij 2024.pdf




HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
1. bubmmoreka LIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
4. https://resh.edu.ru/
5. https://4ege.ru/gia-matematika/
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