MYHULIMMANBHOE AT OE OSUEOSP ASORATETHOE
OBILEOBPABOBATE/ILHOE
YUPEX/EHME KNATOBULIKAS!
OCHOBHASI
OBLIEOBPABOBATESLHAS
LUIKONA

MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBO 00paszoBanus SipociiaBckoii 001acTH

YupasJjienue o0pa3oBaHusi AiIMUHUCTPANNH POCTOBCKOro MyHUIIUIIAJIbHOTO

paiioHa

MOY Kanagosunkasa OOII

PACCMOTPEHO
Pykosoaurens IIMO

I

IITaponoea H.H

TIpotoxomx Ne 1
ot «29» aervcra 2024 r.

COI'JTACOBA}

3aMecTHTeIb
o YBP

TIpuxaz Ne 78/01-10

TIpotoxom Ne 2 :
ot «29» aerycra 2024 r.

ot «29» aerycra 2024 r.

PABOYAS ITPOT'PAMMA

(ID 4794614)

Y4eOHOro Kypca «AJsredpa»

Ju1st oOyyaromuxcst 7-9 KjaccoB

c¢. HoBo-Huxkoanckoe 2024 rox



INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBAET U3YUYEHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MATEMAaTUYECKON HAYKOM SIBJICHUI U MPOLECCOB
B NPUPOJE U OOILECTBE, POJM MATEMaTHYECKOIO MOJECIHMPOBAHHUS B HayYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl a/IallTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolIMXCsA: OHM HWCIHOJB3YIOT JCAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS peaau3anueil 1esTeNbHOCTHOrO MPUHIIUIIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas u3 3THX colepiKaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B IporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AnreOpa» sBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI IOBCEIHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOEHHSI YHUCIOBOMU
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOIro MJsl pElIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJENEH, ONMCAaHUs IIPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHure cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKIMSIX KaK BaKHEHMIIEW MaTeMaTHYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjiaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPbIM BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 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 OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX — uncen. Apudmernueckue JIeHCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IPOLIEHTOB B BUJE JIpoOU U JpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpAKeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXX/IECTBEHHO pAaBHbIE BBIPAKEHMS, MpaBWIa NPeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyIlbl COKpPAIEHHOIO YMHOXEHHs: KBaapaT
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCJIO KOPHEHU JIMHEWHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEMHBIX YPaBHEHUW C JBYMs IIEpEeMEHHbIMU. PemeHue cucreM ypaBHEHUM
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padbmyeckoe pernieHue ITUHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPEOoOpPa30BaHUI0 YUCIIOBBIX BhIPAKEHUN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

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

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1poob. OCHOBHOE CBOMCTBO alreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

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

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEMHBIX YPAaBHEHUU C IByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



@DyHKIUU, OMHUCHIBAIONIME TPSIMYID H OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTEIBHBIX YMCEN, NEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMH.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PerieHre ypaBHEHUN, CBOASAIMXCA K JUHEUHBIM.

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

Pemenne npoOHO-pallMOHaIbHBIX ypaBHEHUH. PelieHune TEKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCIEI0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHyecKo U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOHUIOMY W HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKUE 3HAHHMS B HWHTEpeEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o K€ IIpaBa APYyroro 4ejaoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PEIIeHNUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEelIeHUs] U AeHCTBUA, (OPMYIMPOBATh M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUN, OTHOIICHWHA MEXKIY MOHATHAMH, (HOPMYIHUPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIIbHBIC, CIWHWUYHBIC, YacTHBIE M OOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JeJaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTWKH, JIEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIMIO, TPUBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIUI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh HMH(OpPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMmH, JuarpaMMamH, WHOW rpaduKod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIpUHUMATh U (OPMYyIHPOBATh CYXKICHHSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€¢ 00CYKIEHMs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MaTEeMAaTUYECKUX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (0OCyXaeHHs, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxXOJUTh OIMMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHs YUCIOBBIX BBIPAXKEHUN, NMPUMEHATH pa3zHOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECITHUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl pEIEHUs 3a4a4 ¢ YYETOM OTPaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

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

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIU C TOMOILBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX PEIMETOB, U3 PEAIbHOW MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsTh, siBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JIMHEHMHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OONBIIAX M MaJbIX YUCET C IMOMOIIBIO JAECATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCIEOBaHUSI YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUecKuX MPeACTaBICHU (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4M MMOJy4EHHBIN pe3ybTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHIECKUE JEUCTBHS C PAlMOHAIBHBIMUA  YHCJIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsbl ByX JMHEWHBIX YPaBHEHUN C JIBYMs NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
PEILICHUE HEPABECHCTB HA YHUCIOBOW MPSIMOMW, 3aMMCBHIBATH PEUICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucEMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaJpaTUYHBIX (DYHKLMHA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON 1 TeOMETPUUECKON MPOrpeccuii, CyMMbl IEPBBIX N UJIECHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucnna u BeIunCiIeHUs. ParnoHanbpHbIe o5 9 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 4 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 2 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
° Toptopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 0



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
. 1
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 bubnuorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 9 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 5 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 2 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 2
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos
Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTuyeckue
cero padoTshI padoTshI
1 [lonsiTHE panMoHaIbHOTO YKCIIa 1
2 YuciioBble BRIpAKESHUS 1
3 Bripakenus ¢ mepeMeHHBIMU 1
4 BripaxkeHus ¢ nepeMeHHBIMHU 1
5 Apudmerndeckue 1eicTBHS C 1
palMOHATLHBIMA YHCIIAMHU
6 Apudmerndeckue 1eicTBHS C 1
palMOHATLHBIMA YHCIIAMU
7 CpaBHeHuE 3HaYEHUH BBIPAKEHUI 1
CBolicTBa AEHCTBUH HaJ YUCIaAMHU
9 ToxnectBa. ToxaecTBEHHBIE 1
npeoOpa3oBaHus BEIpAKEHUI
10 ToxnectBa. ToXXaeCTBEHHBIE 1
npeoOpa3oBaHus BEIPAKEHUI
KonTposabnas padora Nel no teme:
11 "Yucna, BEIpaKEHUS, TOXKIECTBA, 1 1
ypaBHeHUs"
12 YpaBHEHMS U €0 KOPHU 1
13 JIuHeitHoe ypaBHEHUE ¢ OJHOU 1
MIEPEMEHHOMN
14 Jluneiinoe ypaBHEHHE C OHOU 1




MEPEMEHHOMN

Pemenne oCHOBHBIX 3a/1a4 Ha ApoOH,

15 IIPOLIEHTHI U3 PEAIbHOM NPaKTUKU

16 Perienue ocCHOBHBIX 3a/1a4 Ha JIpooOH,
IIPOLIEHTBI U3 PEAIbHOM NTPAaKTUKH

17 Penienne ocHOBHBIX 3a/1a4 Ha ApooOH,
IIPOLIEHTHI U3 PEAIbHOM NPaKTUKU

18 Penienne ocHOBHBIX 337124 Ha 1pooH,
IIPOLIEHTHI U3 pEaJIbHOM NMPAKTUKU

19 Pemenue 3ana4 ¢ moMoIIbI0 ypaBHEHUN

20 Pemenue 3aga4 ¢ nomMoIIb0 ypaBHEHUN Ha
IIPOU3BOJUTENBHOCTD

21 Pemenue 3anau ¢ noMOLIBIO YpaBHEHUH Ha
JBUKEHHE T10 PEKE

99 Pemenue 3aga4 ¢ mnomMoIIb0 ypaBHEHUN HA
IIPOLIEHTHI
KonTposabnas padora Ne2 o teme:

23 "Yucna, BEIpaKEHUS, TOXKIECTBA,
ypaBHeHUA"

24 Uucnosble IpOMeXyTKU. YTO Takoe
byHKIISA

o5 Brruucnenue 3HaueHni GyHKINUN TIO
bopmyne

26 Boruncnenue 3HaueHnii GyHKIUH 11O
dbopmyre

97 Brruucnenue 3HaueHn GyHKIIMK TIO
bopmyne

28 ['padux pyHKINN




[IpsimMast mponOpLHMOHATIBHOCT U €€

29 rpaduk L

30 [IpsiMast mponOpLHMOHAIBHOCT U €€ 1
rpaduk

31 Ilepemennsie. JlomycTumble 3HaYCHUS 1
MEePEMEHHBIX

32 Jluneiinas yHkus u e€ rpaduk

33 Jluneitnas pynkuus u e€ rpapuk 1

34 Jlunetinas GyHkus u e€ rpaduk

35 KonTponbnas pabota Ne3 o teme: 1
"OyarIun"

36 Omnpenenenue CTENeHH ¢ HATypallbHBIM 1
MoKazaresnem

37 CBolicTBa CTENEHU C HATYpaJlbHbIM 1
nokasareineM

38 YMHOXEHUE U JeJICHHE CTEIEeHEN

39 YMHOXEHUE U JeJIeHHE CTEIeHEN

40 Bo3sBeneHnune B CTEeHb MPOU3BEACHUS U 1
CTCTICHH

41 Bo3sBenenue B cTeneHb MPOU3BEACHUS U 1
CTETIeHH

42 OmHOYJIEH U €r0 CTaHAAPTHHIN BUT 1

43 YMHOXEHUE OTHOUJICHOB. 1

44 Bo3Benenue ogHouIeHa B CTEIIEHD 1

45 Oyukuu Y = X2 u Y = X3 1 ux rpapuxu 1

46 OyHkuu Y = X2 u Y = X3 1 ux rpapuxu 1

47 KonTponbnas pabota Ne4 o reme: " 1




CreneHnsb ¢ HaTypaJbHBIM ITOKa3aTeaeM "

48 MHOTOWICH U €r0 CTaHIAPTHBIA BU]I 1

49 CiokeHHe U BBIYUTaHUE MHOTOYJIEHOB 1

50 CiokeHHe U BEIYUTaHUE MHOTOYJIEHOB 1

51 VYMHOXEHNE OJHOYWIEHA HA MHOTOYJIEH 1

52 VYMHOXK€EHNE OQHOWIEHA Ha MHOTOWIEH 1

53 VYMHOXKEHNE OJHOYWIEHA Ha MHOTOYJIEH 1

54 Brinecenne o0IIero MHOKHUTEISA 38 CKOOKH 1

55 BriHecenune o011ero MHOXUTENA 3a CKOOKH 1

56 Brinecenne 001ero MHOXKHUTESA 3a CKOOKH 1

57 Kontponbnas pabota Ne5 o teme: 1
"MHorouwieHbI"

58 VYMHOKEHHEe MHOTOYWJIEHA HA MHOT'OYJICH

59 YMHOKEHHE MHOTOYJIEHA Ha MHOTO4YJICH 1

60 YMHOKEeHHE MHOTOWIEHA Ha MHOTOWIEH

61 Paznoxxenne MHOTOYJIEHA HA MHOXKUATEIH 1
CI0COO0M IpYNIUPOBKU

62 Pa3noxxenne MHOro4wieHa Ha MHOKHUTEIN 1
CHoco0OM IpyMIUPOBKU

63 Paznoxxenne MHOTOYJIEHA HA MHOYKUATEIH 1
CIoco0OM TPYIITUPOBKHU

64 KonTponbnas pabota Neb6 o teme: 1
"MnuorouieHs!"

65 Bo3sBenenue B kBajpar u B KyO CyMMBI U 1
Pa3HOCTH JBYX BBIPAKECHHI

66 Bo3sBenenue B kBajipar u B KyO0 CyMMBbI U 1

Pa3HOCTH JIBYX BBIPAKECHUN




Bo3sBenenue B kBapart u B Ky0 CyMMBI U

o Pa3HOCTH JIBYX BBIPAKCHHI
PaznoxxeHne Ha MHOKUTEIHN ¢ TIOMOIIBIO

68 dbopMyI KBaJipaTa CyMMBI U KBapara
pasHocTH
PaznoxeHne Ha MHOYKUTEIH C TIOMOIIBIO

69 dbopMys KBaJipaTa CyMMBI U KBaaparta
pasHocTH

20 YMHOXEHHE Pa3HOCTH JIBYX BhIPOXKECHUIH
Ha UX CYMMY

71 YMHOXEHHE pa3HOCTH JIBYX BBIPKECHUIH
Ha UX CYMMY

79 PasnoxeHne pa3HOCTH KBapaTOB Ha
MHOXHTEIH

73 PaznoxeHre Ha MHOXKUTEITU CYMMBI H
pasHOCTH KyOOB

72 PasnoxeHrne Ha MHOKUTEITH CYMMBI H
pa3HOCTH KyOOB

75 Konrtponsnas pabora Ne7 o teme:
"®opMyJbl COKpPAIlEHHOTO YMHOKEHUs"

76 [TpeoOpa3oBaHue 11ETOT0 BEIPAXKEHUS B
MHOT'OUJIEH

77 [IpeoOpazoBanme 1€TOTO BEIPAKECHUSI B
MHOTOYJICH

78 [IpumeHeHue pa3IuYHbIX CIIOCOOOB IS
Pa3JIoKEHUs] HA MHOXKHTEIN

79 [IpumeHeHne pa3IuYHbIX CIIOCOOOB IS

Pa3JI0KCHUSA Ha MHOKUTCIIN




[IpumeneHne pa3IuYHbIX CIIOCOOOB IS

80 Pa3IoKEHUs] HA MHOXHTEIH 1

81 KonTtponbHast padora Ne§ o teme: 1
"I[IpeoOpa3zoBaHue 1ENbIX BhIpAXKEHUN"

82 JIuHeitHoe ypaBHEHUE C IBYMsI 1
HIEPEMEHHBIMU

83 I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS 1
HEpPEMEHHBIMU

84 I'paduk nmuHeltHOrO ypaBHEHUS C IBYMS 1
NIEPEMEHHBIMU

85 I'padux TMHEHHOr0 ypaBHEHHs C ABYMS 1
HepEeMEHHbIMU

86 CucreMbl TUHEHHBIX YPaBHEHUN ¢ ABYMS 1
NEPEMEHHBIMU

87 CucreMbl TUHEHHBIX YpaBHEHUN € ABYMS 1
NePEMEHHBIMU

88 Crioco6 moJICTaHOBKU 1

89 Crioco6 moICTaHOBKH 1

90 Crioco0 crnoxxeHus 1

91 Crioco0 ciioxeHus 1

92 Crioco0 crnoxxeHus 1

93 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM 1
ypaBHEHUU

94 Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM 1
ypaBHEHUU

95 Pemenue 3a1a4 ¢ mOMOILIBIO CUCTEM 1

YpaBHEHUNU




96 KonTtponsHast padora Ne9 o reme
"Koopaunats! u rpaduku. OyHKun"

IToBTOpEHNE OCHOBHBIX IOHATHN U
97 METOHO0B, 0000IIIEeHIE
3HaHuit/Bcepoccuiickas mpoBepoyHast

pabora

IToBTOpEHKE OCHOBHBIX MOHATUN U
98 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUN

[ToBTOpEHNE OCHOBHBIX MIOHATHHA U
99 METOJIOB Kypca 7 Kiacca, 060011eHne
3HAHUU

[ToBTOpEHNE OCHOBHBIX MIOHATHH U
100 METOJIOB Kypca 7 Kiacca, 060011eHne
3HAHUU

101 Wrorosas koHTpoJsibHasA paboTa
(Bcepoccwuiickast mpoBepouHas paboTa)

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
102 METOJ/IOB Kypca 7 Kiacca, 000011eHne
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




8 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

PaunonaneHble BeIpakeHusd. [JonmycTumslie
3HA4YCHUS [IEPEMEHHOM.

OcHoBHOE CBOMCTBO 1poOu. CokpalieHue
npobei

OcHoBHoe cBoiicTBO ApodU. CokpalieHue
npobeit

CroxeHue ¥ BhIUUTaHUuE Ipo0ei ¢
OJIMHAKOBBLIMU 3HAMEHATEISIMHU

ClioxeHHue M BRIUMTAHUE IpOo0eH ¢
OJIMHAKOBBIMH 3HAMEHATEISIMU.
[TpencraBnenue Apodu B BUIE CYMMBI UITU
pasHocTu apodei.

CrnosxeHue ¥ BBIYUTaHUE APoOeii ¢
pa3HbIMH 3HAMEHATEISIMU

CroxeHue ¥ BhIUUTaHUuE Ipo0ei ¢
pa3HBIMH 3HAMEHATEISIMU

10

CrnosxeHue ¥ BBIYUTaHUE APoOeii ¢
pa3HBIMH 3HaAMeHaTeIsIMuU. Pemenne 3amaq
Ha JBWKEHUE.

KonTtponbHas padora Ne 1 o teme:
«Coxkpartenue apodeit. Cymma U pa3HOCTb
Ipooein»

[IpaBuia yMHOKEHUST pallHOHAIBHBIX




IpoOeil ¥ BO3BEIICHUS UX B CTCTICHD

[IpeoOpazoBanue IPOOHBIX BRIPAXKEHUH,

1 CoZiepKaIIMX JEUCTBUE YMHOXKECHUS

12 Henenue npobeii

13 JHenenue npobeit

14 [IpeoOpa3zoBanue IPOOHBIX BRIPAXKEHUH,
coJleprKalliX JeiCTBHUE IeIeHUS

15 [Ipeobpa3zoBanue paMoOHaIBLHBIX
BBIPAKECHUIN
[IpeoOpa3zoBaHue palMOHAIBHBIX

16 BbIpaxkeHuil. Haxoxxienue 3HaueHui
BBIPAKCHU.
[IpeoOpa3zoBaHue palMOHAIBHBIX

17 BbIpaxeHHI CpeHee rapMOHUYECKOE psiaa
yucen. Pemenne 3ana4 Ha ABUKEHUE

18 @ynukius y = K/X u ee rpaduk

19 Oyukius y = k/X 1 ee rpaduk B perieHun
pa3IMYHBIX 337124

20 Konrtpomnsnas padora Ne 2 o teme:
«[IpousBenenue u yacTuoe apodeit »

21 JelicTBUTENbHBIE YKCIIA

99 KBanparnbie kopHu. ApudmMerndeckuit
KBaJPaTHBIA KOPEHb

93 KBaapatusie kopau. Apudmernueckuit
KBaJIPaTHBIN KOPEHb

24 VYpaBHenue x2 = a

25 Haxoxaenne npuOIMKeHHbBIX 3HAYCHHHA




KBaJIpaTHOI'O KOPHS

26 DyHKIUS KBaJIPaTHOTO KOPHS U €€ rpaduk

97 KBagparHslii KOpeHb U3 IPOU3BEACHUS U
Ipodu

28 KBaznpaTHblii KOpEHb U3 CTENEHU
KBagpaTHbIii KOpEHb U3 CTETICHHU.

29 [IpumeHneHue cBOMCTB apu(PMETHIECKOTO
KBaJIPATHOTO KOPHSI [IPH BHIYUCIICHUU.
KonTtponsnast padora Ne 3 o teme:

30 «ApudMeTHIECKU KBaIpaTHBI KOPEHb 1
€ro CBOMCTBa»

31 BriHecenne MHOKHUTEIS 32 3HAK KOPHSL.

32 Brecenre MHOKUTEINS 1O/ 3HAK KOPHSA
BriHecenne MHOKHUTEIS 32 3HAK KOPHSL.
BHecenre MHOXHTEIIS 10/ 3HAK KOPHSI.

33 [IpencraBieHue BEIpaKEHUS B BUE
apuQMEeTUUECKOTO KBaJPaTHOTO KOPHS
VI BBIPAKEHUS, EMY TIPOTHUBOMOIOXKHOTO.

34 [Ipeo6pa3oBanue BbIpakeHUH,
coJiep KaliX KBaJpaTHbIE KOPHH.
[TpeoOpazoBaHue BBIPAKECHHIA.

35 Coxkparienue ApoOeid, coepKamx
KBaJIpaTHBIEC KOPHU
[IpeoOpazoBanue BEIpaKEHUH,

36 CoJIeprKalINX KBaJIpaTHbIE KOPHHU.
PaznoxxeHne Ha MHOXKUTEIN BBIPAKCHHIA.

37 [IpeoOpazoBanue BhIpaKEHUH,

COACPpKAIINX KBAIPAaTHBIC KOPHU.




OcBoOOXIeHNE OT UPPAMOHATILHOCTH B
3HaMeHaTeJe IPooHu.

KonTtponbnas padora Ne4 o teme:

38 «[IpumeneHne cBOMCTB apu(hMETHIECKOTO
KOPHSI»

39 HemnonHoe kBagpaTHOE ypaBHECHUE

40 Peenue HeMoONMHBIX KBapaTHBIX
ypaBHEHUH

a1 Pemenne 3a1a4 ¢ MOMOIIBIO HEMOJIHBIX
KBaJPaTHBIX YPaBHECHHM.

42 ®dopmyia KOpHEH KBaIPaTHOTO YPaBHEHUS

43 ®opmysa KOpHEH KBaIpaTHOTO YpaBHEHUS
C YETHBIM BTOPHIM KO3 PHUIIMEHTOM.
[Tpumenenue Gpopmyn KopHei

44 KBaJPaTHOI'O YPAaBHEHUS IIPU HAXO0XKACHUU
KOpHEH KBaJIPaTHOTO TPEXUJICHA.

45 Pemenue 3a1au ¢ moMoOIIBIO KBaAPATHBIX
YpaBHEHUM.

46 Pemenne reomerprueckux 3ajad ¢
MOMOIIbIO KBaJIpaTHBIX YpaBHEHUN

47 Teopema Buera

48 Teopema Buera. Teopema obpatHas
teopeMe Buera.

49 KBagpaTHbIN TpeX4JIeH U €ro KOPHH

50 Pa3noxxeHue kBapaTHOrO TpeXwieHa Ha
MHOKUTENH

51 Paznoxxenue kBagpaTHOrO TpexXwieHa Ha

MHOXUTEIN




KonTtponsnast padora Ne 5 o teme:

52 «KBazpaTtHoe ypaBHEHHE U €r0 KOPHU

53 Pemenne npoOHBIX pallMOHATBHBIX
YpaBHEHUU.

54 Pemenue 1poOHBIX palMOHaIBHBIX
YpaBHEHUU.
Pemenne npoOHBIX pallMOHATBHBIX

55 ypaBHeHU. Haxoxenue 3HaueHus
TIEpEMEHHOM.
Pemenne npoOHBIX pallOHATBHBIX

56 ypaBHeHHi. ['paduueckoe perienne
JPOOHBIX pallHOHAIBHBIX YPAaBHEHHIA.

57 Pentenue 3a1a4 ¢ noMoIbI0
palrOHAIbHBIX YPAaBHEHUM.

58 Pentenue 3a1a4 Ha IBUKEHHE C TOMOIIIBIO
palMOHATIBHBIX YPaBHEHUH.

59 Pemienue 3a1a4 Ha MPOU3BOUTEIHHOCTD C
MIOMOIIBIO PAIMOHATBHBIX YPaBHEHUH

60 Penienue 3a1a4 Ha cMecH U CIUIaBHI €
MIOMOIIIBIO PAIMOHATBHBIX YPaBHEHUH

61 Konrtpomnsnas padora Ne 6 o teme:
«/IpoOHBbIe pallnOHATIbHbBIE YPAaBHEHHS»

62 YpaBHEHUS ¢ ABYMS TIEPEMEHHBIMH U €TO
rpaduxk.

63 HccnenoBanue cucteM ABYX JTMHEHHBIX
YPaBHEHMH C IByMsI TE€PEMEHHBIMHU

64 I'paduueckuii ciocod peneHus CucTeM

YpaBHEHUM.




Anrebpanueckuii crocod pemeHus CUuCTeM

65 .
YPaBHEHUH.

66 Anrebpanueckuii crocod peneHus CUCTeM
YpaBHEHUU.

67 Pemenue 3amau

68 Pemenue 3anau

69 Pemenue 3amau
KonTtponbsnast padora Ne 7 o teme

70 «YpaBHEHUS C IBYMs IEPEMEHHBIMH U UX
CHCTEMBI»

71 YHucnoBbie HEPABEHCTBA

72 CBoiicTBa YHCIIOBBIX HEPABEHCTB
CBoiiCTBa YHCIIOBBIX HEPABEHCTB.

73 Hcnonp3oBaHne CBONCTB HEPABEHCTB MPH
OLICHUBAHWH 3HAYECHUU BBIPAKEHU.

74 CrnoxeHue 1 YMHOKEHUE YHCIIOBBIX
HEPaBEHCTB.
Mcnonb30BaHuE CBOMCTB CIOKEHUS U

75 YMHOXKEHUS YUCIIOBBIX HEPABEHCTB NMPHU
OLIEHKE CYMMBI, pa3HOCTH, IPOU3BEICHUS
U YaCTHOTO.

76 Konrtpomnsnas padora Ne 8 o teme:
«YucnoBble HEPABEHCTBA U UX CBOMUCTBA»

77 [lepecevenne n 00bETMHEHNE MHOXKECTB

78 YucnoBble TPOMEKYTKH

79 [Tepeceuenust 1 0ObETMHEHHE YNCIIOBBIX

IIPOMEKYTKOB




Peuienne HepaBeHCTB € OJHOM

80 MIePEMEHHOMN 1 N300paKeHNEe MHOKECTBA
pelIeHU Ha KOOPAMHATHOM MIPSMOM.

81 Pemienne HepaBeHCTB, COAEPKALIUX APOOH

82 Pemienue 3a1a4 ¢ moMouIb10 HEPABEHCTB C
OJHOI IepeMEHHOM

83 Pemenue cucreM HEpaBEHCTB € OJJHOM
MIEPEMEHHOM.

84 Pemenue 3a1a4 ¢ moMoIbI0 HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

85 Penienune cuctemM HepaBEHCTB € OJIHOM
TIepEMEHHOM.
Pemenue cucreM HEpaBEHCTB € OJTHOM

86 nepemMeHHou. HaxoxaeHue nensix uncen,
SBJISIIOIIMXCSI PEILICHUEM CHCTEM
HEPABEHCTB.

87 Pemienne 1BOMHBIX HEPABEHCTB.
Konrtponsnas padora Ne9 o teme:

88 «HepaBeHcTBa ¢ OTHOM NTEPEMEHHOMN U UX
CUCTEMBI»

89 Oynkiusa. O6sacTb onpeaeaeHus U
001acTh 3HaUeHUH (QYHKIMH.

90 CoiicTBa u rpaduku GyHKIHH.

91 CBoiicTBa MMHEHHBIX QYHKIHIA

92 CaoiictBa ¢yHkiuit y =k/X by = x

93 OmnpeneneHne CTENEHU € LENBIM
OTpPHULATENBHBIM [10Ka3aTeIEM

94 CBOJCTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM




95

CranpapTHbIi BUJ yncia

96

97

CrangaptHbii Bua uucia. [lepexon ot
OJIHMX €UHUI] U3MEPEHUS BEIIMUUH K

JPYTUM.
Kontponbnas padora Ne 10 o Teme:
«CrTereHb ¢ 1eNbIM MTOKa3aTeIeM»

98

[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o6menue 3nanuii/ Beepoccuiickas
poBepoYHas paboTa

99

[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHUI

100

101

102

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeH1Ee 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB KypcOB 7 U 8 KIIaCCOB,
000011IeHrEe 3HAHUI

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U

METO/IOB KypCcOB 7 U 8 KI1accoB,
000011IeH1E 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

10




9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KonTtpoJbHbIe IIpakTHyeckue
cero padoTshI padoTshI
1 Onpenenenue GyHKINU. 1
5 OO6nacth onpeaesieHus ¥ 00J1acTh 1
3HaUCHUMN PYHKIIUH.
3 CgoiicTBa u rpaduku GyHKIHH. 1
4 HaxoxneHue cBOMCTB PyHKIIUHU T10 €€ 1
rpaduxy
5) CBoiicTBa dyIeMeHTapHBIX (HYHKIIUN 1
6 KBagparHslii TpEX4JIEH U €70 KOPHHU. 1
7 Brigenenue kBagpara ABy4IeHA U3 1
KBaJIPATHOTO TPEeXUJIeHa
3 Paznoxxenue kBagpaTHOrO TpeXwieHa Ha 1
MHOKUTEH.
9 Pa3noxxeHne kBaapaTHOrO TpeX4IeHa Ha 1
MHOKUTEH.
10 HaxoxeHue cBOMCTB PyHKIIUU TTO 1
dopmyie u no rpaduky
Pemenue 3a1ay mytem BblEIEHUS
11 KBaJipaTa JBYWICHA U3 KBaJPATHOTO 1
TpexXuJieHa
12 KonTtponbhas padora Ne 1 o teme 1 1
«DyHkusa. KBaapaTHbIi TpeXWICH».
13 OyHKIMA Y = aX2 , ee CBOMCTBA U rpaduk. 1




14 Pasnbie 3agaun Ha QyHKIHIO ¥ = ax2 1

15 Oyukiua y =ax2+nuy=a(x-m)2, ee 1
CBOWCTBA U TpaduK.
Hcnonp3oBanue 1mabaoHoB napaboi s

16 noctpocHus rpaduka G-un y =a (X —m)2 1
+n

17 [Toctpoenue rpaduka KBaapaTHIHON 1
byuknuu Yy = ax2 + bx + ¢

18 CoiicTBa (yHkIun y = ax2 + bx + ¢ 1
Bnusiaue ko3¢ dunneHTos a, b u ¢ Ha

19 pacnoJiokeHue rpaduka KBaJapaTUIHOM 1
byHKIIUN
Brnusiaue koadduienTos a, b u ¢ Ha

20 pacrionoxeHue rpaduka KBaapaTHIHON 1
byHKIIUN

21 @yHKIMS Y = XN U ee CBOICTBa. 1

22 Omnpenenenue KOpHs M-l CTENIEHN 1

23 CBoiicTBa KOpHS I-i CTETICHHU. 1

24 CBolicTBa KOpHS -1 CTENIEHHU. 1
KonTtponbHas padora Ne 2 o teme

25 «KBagparnunas pynkuus. Kopensb n-it 1
CTETICHU

26 [{enoe ypaBHEHHUE B €T'0 KOPHH. 1

97 OCHOBHLIeV METO/IbI PEIICHHUs eNTBIX 1
ypaBHEHHH

08 Pemenne nenpx ypaBHEeHHI Pa3TUIHBIMA 1

METOJIaMU




Pewienue nenbix ypaBHEHUN pa3In4HbIMUA

29
MeTOIaMH1

30 Pemienue nenpix ypaBHeHUN

31 Pemenue nenbix ypaBHEHHI

32 JpoOHbIe paroHaNbHbBIE YPaBHEHUSI.
Pemennie qpoOHBIX parMOHaIbHBIX

33 ypaBHEHUH, UCIIOJIb3YsI BBEJIECHUE HOBOM
TIepEMEHHOM.
Pemenne npoOHBIX pallOHATBHBIX

34 YpaBHEHUM, UCTIOJIb3Ys BBEACHHE HOBOM
TIEpEMEHHOM.

35 Peurenne HepaBeHCTB BTOPOM CTENIEHU C
OJIHOY IIEPEMEHHOM.
Pemienne HepaBEeHCTB BTOPOI CTENEHU C

36 OJTHOW TIEPEMEHHO ¢ TIOMOIIBIO TpaduKa
KBaJIpaTUYHON (PYyHKLIUU.

37 Penienne HepaBeHCTB METO10M
UHTEPBAJIOB.

38 Pemenue HepaBeHCTB METOAOM
UHTEPBAJIOB.

39 Penienue nensix U ApoOHBIX HEPABEHCTB
METO/IOM HHTEPBAJIOB.

40 MeTtoa HHTEpBaJIOB MPHU PEIICHUH
HEpPaBEHCTB.
KonTponbhas padota Ne 3 o reme

41 «YpaBHEHMS Y HEPABEHCTBA C OJIHOU
IIEPEMEHHON»

42 Omnpenenenne ypaBHEHHUS C IBYMSI




NEPCMCHHBIMHU.

Omnpenenenue ypaBHEHUS C IByMs

43
IIEPEMEHHBIMH.

44 I'paduix ypaBHEHUS ¢ ABYMS
HEPEMEHHBIMH.

45 I'padmueckuii ciocod pemeHust CuCTeM
YpaBHEHUU.

46 I'paduueckuii crocod peieHus CuCTeM
YpaBHEHUM.

47 Pewienue cucrem ypaBHEHUN BTOPOM
CTEIEHHU.

48 Pemenune cucrem ypaBHeHHI criocoOoM
M0JICTAHOBKHU.

49 Pemienue cucrem ypaBHeHH criocoOoM
[I0JICTAHOBKHU.

50 Pemrenue cucrem ypaBHeHHH criocoOoM
CJIOXKECHHS.

51 Pemenue cucrem ypaBHeHuU# cnocodom
CJIO’KEHUS.
Pemenue cucrem, cogepxaiinx 0JHO

52 YPaBHEHHE NIEPBOH, a IPyroe BTOpOi
CTETEeHH.

53 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO
CUCTEM ypaBHEHUM.

54 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM YPaBHEHU Ha JABUKCHHUE.

55 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO

CHUCTEM YpaBHEHUI Ha COBMECTHYIO




pabory.

['padmyeckas HHTEpIpETAILUSI HEPABEHCTB

56 U CUCTEM HEPaBEHCTB C ABYMS
NepPEMEHHBIMH
I'padrueckas MHTEpIIpEeTALMs] HEPABEHCTB

57 1 CUCTEM HEPaBEHCTB C JBYMS
HIEpPEMEHHBIMU

58 Perienue TeKCTOBBIX 3a/jay C NOMOILBIO
CHCTEM YpaBHEHUI Ha CIUIaBbl U CMECH

59 Pemienne HepaBeHCTB € IByMs
NEPEMEHHBIMH.

60 Penienne HepaBeHCTB BTOPOM CTEIEHU C
JIBYMsl IEPEMEHHBIMH.

61 Pemenune cucrtemM HEpaBEHCTB C ABYMS
HEPEMEHHBIMH.

62 Pemenune cuctemM HEPaBEHCTB C ABYMS
NEPEMEHHBIMH.
I'paduueckas MuTIOCTpaLUs PELICHUs

63 CHUCTEM HEPABEHCTB C JBYMs
NEPEMEHHBIMH.
Konrtponbnas padora Ne 4 o Teme

64 «YpaBHEHUS U HEPABEHCTBA C ABYMS
HePEMEHHBIMM»

65 [TocnenoBaTenbHOCTH.
Onpenenenue apupMeTHIECKON

66 nporpeccuu. @opmMyiia n-ro 4jaeHa
apu(METHIECKOI TPOTPECCUU

67 CBoiicTBO apupMeTHIecKOi MPOrpeccuu




[Tpumenenue GopMyisl I-ro YieHa

68 apupMETUUECKON MTPOTPECCUU TTPH
pelleHny 3ajay.

69 @dopmyIia CyMMBI T IEPBBIX YWICHOB
apru(METHUECKON TPOTPECCHH.

70 [Tpumenenue GopMyIibl CYMMBI I IEPBBIX
YJICHOB IPU PEIICHUH 3a7ay.

7 [Tpumenenue GopMyIibl CYMMBI I IEPBBIX
YJICHOB MPU PELICHUH 3a/1a4.

79 Pemenue 3a1a4 ¢ moMomsio hopmyi
apu(METHUECKOI MPOrpeccun

73 Pemenue 3amau ¢ nomoisto hopmyn
apudMeTHuecKoil mporpeccuu

74 KonTponbHas padora Ne 5 o teme
«Apudmerndeckas mporpeccus»
OrnpezenieHne reoMeTpuIecKon

75 nporpeccuu. opmyia n-ro wieHa
F€OMETPUUYECKON TPOTPECCUM.

76 CBOICTBO reOMETPUUECKON MPOrpeccun

o ®dopmyIia CyMMBI T IEPBBIX YWICHOB
reoMEeTPHUUECKON porpeccun
[Tpumenenne GopmMysbl CyMMBI 1T TIEPBBIX

78 YJIEHOB T€OMETPHUECKON MTPOTPECCUU TIPH
peIIeHNH 3a/1a.

79 Pemrenue 3a1a4 ¢ moMousio hopmyi
reoMEeTPUYECKOM Mporpeccun

80 Pemrenue 3a1a4 ¢ noMousio hopmyi

FGOMCTpHQCCKOﬁ nporpeccuun




81

Pemenue 3a1a4 ¢ moMomsio Gopmyi
FeOMETPUUECKON MPOTrpeCcCHH

82

83

84

KonTtponbsHas padot Ne6 mo teme
«["eomeTpuyeckast mporpeccusi»

[ToBTOpEHME, 0000IICHUE U
cHCTeMaTH3alus 3HaHu. 3annch,
CpaBHEHHUE, ACHCTBUS C ACHCTBUTEILHBIMHU
YUCJIaMH, YACTIOBAs TIpsiMast

[ToBTOpEHKE, 0000IICHUE 1
CHCTEMAaTU3aLMs 3HAHUIA.

85

[ToBTOpeHue, 0600IICHNE 1
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOLIECHHUS, IPOIIOPLIUHU

86

87

88

[ToBTOpenue, 0600IICHNE 1
cucremarusanus 3Hanuil. OKpyrieHue,
npuOIMKEeHUE, OLEHKa

[ToBTOpenue, 06001IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 apuPMETHICCKUM
crocodom

[ToBTOpenwue, 060061IIeHUE U
cUcTeMaTH3aIlus 3HaHUH.

89

[ToBTOpenue, o6odIIeHNE 1
cucTemMarus3anus 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apHUPMETHUECKUM
CII0COO0M

90

[ToBTOpenwme, 0600IIEHNE 1
cucreMatusanys 3Hanui. Pemenune




TEKCTOBBIX 3371a4 apUPMETHUCCKUM
CcIocoooM

91

[ToBTOpeHue, 0600IICHNE 1
cucremaru3zanus 3Hanui. [IpeodpasoBanue
anreOpanyecKrX BhIPAKEHUH, JOYCTHMbIE
3HAa4YCHUA

92

93

94

95

96

97

[ToBTOpEHHE, 0000IIEHUE 1
cucremarusanus 3Hanuil. [IpeodpasoBanue
anreOpanvdecKuX BBIPAKEHUH, TOMMYCTHMBIE
3HAYCHUS

[ToBTOpEHHKE, 0000IICHUE 1
cuctemaru3anus 3HaHuii. [IpeodpasoBanue
anreOpanvdecKuX BBIPAKEHUH, TOMMYCTHMBIE
3HAYEHUS

[ToBTOpEHHKE, 0000IICHUE 1
cuctemaruzanus 3HaHuil. [IpeodpazoBanue
anreOpanvdeckux BBHIPAKEHUH, TOMYCTHMbIE
3HAYECHUS

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHHE, CBONCTBA N3YUCHHBIX
byHKIMMA

[ToBTOpenwue, 060061IIeHUE U
cucTeMaTH3anus 3HaHui. OyHKIUH:
MOCTPOCHHE, CBONCTBA N3YUCHHBIX
byHKIII

[ToBTOpEeHme, 0600IIEHNE 1
cucTeMaTH3anus 3HaHui. OyHKIUH:
MOCTPOCHHE, CBONCTBA N3YUEHHBIX




byHKIUI

[ToBTOpEHME, 0000IICHUE U
cucremaTusauus 3Hanuil. OyHkuuu:

%8 IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX 1
byHKIII
[ToBTOpEHME, 0000IIEHUE U

99 cucreMaTtu3aius 3Hanui. ['padudeckoe 1
pelIeHre ypaBHEHUH U X CUCTEM
[ToBTOpEHKE, 0000IICHUE 1

100 cucreMaTtu3arus 3Hanui. ['paduaeckoe 1
pellIeHHE YPaBHEHUN U UX CUCTEM

101 Hroroas xonTpoapHas padbora 1

102 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* Maremarnka. AunreOpa: 7-i1 kmacc: 0a3oBBIi ypOBEHb: ydeOHUK; 15-¢
u3nanue, nepepaboranHoe, 7 kimacc/ Makapeiues FO.H., Munmox H.T.,
Hemkxor K.M. u gap.; mox pemakuumeirn TemsikoBckoro C.A., AKUMOHEpHOE
00111eCcTBO «M3naTenbeTBO «IIpocBemieHue»
* Marematuka. AnreOpa: 8-ii kijacc: 0a30BbI YpOBEHb: y4eOHUK; 16-¢
u3nanue, mnepepadboranHoe, 8 wmacc/ Makaperaes FO.H., Munmioxk H.I'.,
HemkoB K.M. u np.; mox penmakuuein TenskoBckoro C.A., AKIHOHEpPHOE
0011ecTBO «M30aTenbeTBO «IIpocBernienue»
» Anrebpa, 9 knacc/ MakaperueB 10.H., Munntok H.I'., Hemkos K.W. u ap.;
noj peaakuueit Tenskosckoro C.A., AkunonepHoe o0mectBo «M3narenscTBo

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA
Metoauueckoe nmocodbue K npeIMeTHON JIMHUKM yueOHUKoB 1o anreope FO. H.
MakapsiueBa, H. I'. Munntok, K. . HemikoBa u ap. Marematuka. Anre6pa 7-

9 knaccel. ba3oBblii ypOBEHb.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
bubmuotexa LIOK https://m.edsoo.ru/7f415b90
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