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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. PazButue y oOyyaronmxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIECCOB
B NIPUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuKU: «Yucnaa u BeIUKCIEHUS», « ANTeOpanyecKkue BhIPAKEHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JIPYTUMHU ero JuHusMd. B xoxe wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIBH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TMporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTU4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO 00YyYarOIMMUCS
OCHOB  YHHMBEPCAJIBHOIO MareMaTthueckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMM «YucClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCA AITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KW3HU. Pa3BuTHE MOHATHUS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPAUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



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

Copeprkanue ABYX anreOpandecKux JIMHAA — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS NPOLECCOB U
ABJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHEWIee pa3BUTHUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHHE HaBBIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJIENH
JUTSL OIMCAHUS M UCCIEAOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u odmectBe. M3yueHue martepuana cnocoOCTBYeT pPa3BUTHIO Yy OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMYy MjiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueObHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezeto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBbI 3amucu
npobdeit k apyroil. IloHATHe palMOHaNBbHOIO 4YHCHA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKClIaMH. Pemenne 3apad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OIpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh 00bIIMX yuces. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsmMas U oOparHas
IIPOTIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanne OyKBEHHBIX BbIPaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHUS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEICHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHoOrounaeHa. Cio)keHne, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyNbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUS, MpaBujia MpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C ABYMs MEpPEeMEHHbIMU U ero rpaduk. Cucrema IByX
JVHEMHBIX YPAaBHEHUW C JBYMs IepeMEHHbIMHU. PermieHune cucrem ypaBHEHUU
Croco0OM MOACTaHOBKHU. IIpumepbl pelieHusi TEKCTOBBIX 3aJad € MOMOIIBIO
CUCTEM YPaBHECHMM.

DyHKIUU



Koopaunara Touku Ha npsiMou. UncinoBsle TpOMEXYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkumn. I['paduk
¢bynxun. CoiictBa Qpynkuwmii. Jluneitnas gpyukuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'paduueckoe pelueHrne ITUHEHHBIX YPAaBHEHHH W CHCTEM JHMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 HppalMOHATBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BAHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ LenbIM IOKa3aTeneM U €€ cporictBa. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHblii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
ParnmonanbeHbie BEIpaKEHUS U UX peoOpa3zoBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHI
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢dynkummu. YUrenwne cBoicTB dyHKumu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHHA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUM U CUCTEM YPaBHEHUM.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKI1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

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

Pasmeppl OOBEKTOB OKPYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnnx€éHHOE 3HAUEHUE BEIIMYMHBI, TOYHOCTb MpUOIMxKeHuss. OKpyrieHue
yucen. [[pukuaka n onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JTMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBaaparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoOpAHHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaA0OJIBI.

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



Yucnosele  MOCHENOBATENBHOCTUUMCIOBBIE  MOCTEA0BATEIbHOCTH M
Mporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmyinbsl n-ro 4ieHa
apu(pMeTHIeCKOl U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4YICHOB apHU(PMETHUECKON W TEOMETPHUYECKOW MpOorpeccuid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl yuyeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMPEICTaBICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKO
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpaza >KU3HU  (30pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eJoBeKa;

7) 3K0JI0rHYecKOe BOCIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJIs pelIeHus 3a1ad
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUECKUX MPoOJIeM U yTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIIIMMCS YCJOBHSAM COLMAJBHON W MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHONICHWUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICTICHNS] ~ TOHSATWUW, YCTAHABIWMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHhIE W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO penieHus ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIIeHUs, BBIOMpATh HaWboIee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpoldIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME MO  yCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIIEOBAHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TpOIECca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMK, JAHHBIX,
HEOOXOUMBIX JJISl peIIeHUs 3a1a4u;

BbIOUpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPUAM, MPEIJIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 0OCYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXIEHUS C CYXICHHSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
OPEICTaBIsITh  pEe3yJbTaThl  pElIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y IPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU PEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTb BUIbI padoT, JAOroBapyBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT paboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, 0OMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO COCTaBJIAThH IJIaH, AITOPUTM PEIICHUs 3a/iauu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOaMH  CaMOIIPOBEPKH, CAMOKOHTPOJS IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONTUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEIBHOCTU IMOCTABJICHHOW LIEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyenuss B 7 Kjacce 0Oy4aroIIMHCA IOJIYUYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHMsI YMCIOBBIX BBIPAXKEHUH, MPUMEHSTHh pa3HOOOpa3HbIE
CHO0COObI U MPUEMBI BBIUMCICHUS 3HAYEHUHM APOOHBIX BBIPAXKEHUMH, COAEpKAILUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3alUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrIJIsTh Yucia.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYEHHM
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEIMMOCTH, pa3JIOKEHHME HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJsredOpanvecKue BbIPpAKEHUA

Hcnonp3oBaTh aiaredpandeckyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

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

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBECHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMKHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOMHUTENs, TPYIIUPOBKU  CJaraéMsiXx,
npUMEHEHUs1 (OPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU II0OKA3aTEIsAMU LIS
npeoOpa3oBaHUs 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 YPaBHEHUS.

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

[lonOupaTe npuUMepbl Map 4YHWCEN, SBIAIOLMIMXCS PEIICHHEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPHUBOJAUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEHHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMH, B TOM
qucie rpadu4ecKy.

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

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

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

OnucelBaTh C TMOMOUIbIO (PYHKIMA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MpeAcTaBlIeHUs U aHaiu3a WH)OpMmaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyueHuss B 8 kJiacce oOOydYaromIMiiCs TMOJMYYUT CIIEIYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh 1eHCTBUTEIIbHbIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOM.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaJIpPAaTHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJIB3YsS MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJIHSTH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM [IOKa3aTeslieM, BBIMOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTEIICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianbiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEeIICHUST Pa3IUMYHbIX 3a/1ay U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W pallMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUHN C ABYMs IIEPEMEHHBIMH.

[IpoBouTh MpocCTeilve UCCAeOBaHUS YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM T'paPUUYECKUX MPEACTaBICHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexomuTts OT cioBecHON GOPMYIUPOBKU 3ajlauyu K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTar.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPaBEHCTBA C OJHOW TMEPEMEHHOM M HMX CHUCTEMBI, J1aBaTh
rpauyuecKy0 WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, OlpeaeiaTh CBOMCTBA (PyHKINU 10 €€ rpaduky.

Crpoutb rpaduku dJ€MEHTapHbIX GYHKUIUN BUJA:

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

K xoHmy oOyueHuss B 9 kJiacce OOYyYarOIIMICS TIOIYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHABHBIC M HPPAIMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C pallMOHAIBHBIMA YHCIIAMH,
coueras YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINIOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelsIMU M KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pPE3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

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

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UIIA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUu (YCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU DPEUICHHMS, €CIM UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPATHbIC HEPABEHCTBA, HU300paXKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEUICHHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJAMHATHOM MIIOCKOCTU TpadukoB GyHKUMNA BUJA: y = kX, ¥
=kx+by=kx,y=ax2 + bx +¢c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUN KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEeMaTUYECKU TpapUKUA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUUHBIX (QYHKIUI 1O UX rpadukam.

Pacno3naBaTh KBajgpaTHuHyto (QYHKIUIO 110 (opMylie, MPUBOJIUTE TPUMEPHI
KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOTPECCHU MpH
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OPMYyNIT N-ro 4jieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkarb 4ieHbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 4 .K 15
ucia v BeluuciaeHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 | bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u 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
bubmuorexa [JOK
o .
8 YHKIH. OCHOBHBIC OHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 0600 6 2
OBTOPEHHE 1 0DODIHIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BeruncieHus. JleicTBUTENbHBIC 9 bubnnorexa [IOK
qucia 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 1 1
4 YpaBHeHus U HepaBeHCTBa. HepaBencTsa 6 https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
3 Dyt 6 https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucnoBble IOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kounrpouabusie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 IToHsiTHE paOHATBHOTO YHCIIA 1 https://m.edsoo.ru/f9344fe4
Apudmerndeckue I1UCTBUS C
2 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 aeiiCTBHUS C
4 P A 1 https://m.edsoo.ru/d1ed825c¢
palroHaIBLHBIMHU YUCIIAMU
Apudmernueckue JerCTBHUS C
5 pud a 1 https://m.edsoo.ru/64d7baab
palroHaIBLHBIMH YHUCIIAMU
Apudmernueckue JelCTBUS C
6 pud a 1 https://m.edsoo.ru/7e666ef9
paloHaIbHBIMU YUCIAMH
CpaBHeHue, yIopsagounBaHue
7 P yHopaa 1 https://m.edsoo.ru/ff5e7a8e
panroOHATBHBIX YUCEI
CpaBHeHue, yIIopsgouuBaHue
8 P yHopaa 1 https://m.edsoo.ru/37114dbl
panoHATBHBIX YHCEI
CpaBHeHue, yIIopsgouuBaHue
9 P yHopaa 1 https://m.edsoo.ru/cbal49bb
palMOHAIbHBIX YUCEI
Crenens ¢ HaTypaJIbHBIM
10 1 https://m.edsoo.ru/5481ee5f
[oKa3arejieM
CreneHsb ¢ HaTypaJIbHbBIM
11 1 https://m.edsoo.ru/e61a7dea

IIoKa3arcjieM




CrermneHb ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
IoKa3aTeiieM
CremneHs ¢ HaTypaJIbHBIM

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

14 yp https://m.edso0o.ru/9¢63e356
IIoKa3aTeiieM
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0OU

15 f[ AP ’ https://m.edsoo.ru/d4bd3736
MIPOIICHTHI U3 PEATLHOU MPAKTUKH
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0Ou

16 UH APODH, https://m.edsoo.ru/e45b6b9a
MIPOLICHTHI U3 PEaTbHOM MPAKTHKU
Pemenrie ocHOBHBIX 3aj71a4 Ha IpoOH,

17 Uﬂ AP https://m.edsoo.ru/b23¢c8519
MPOIICHTHI U3 PEATLHOU MPAKTUKH
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0OU

18 \:H APODH, https://m.edsoo.ru/d8c56f58
MPOLIEHTHI U3 PEAbHOMN MPaKTUKU
[Ipu3HAaKU IeTMMOCTH, PA3I0KEHU

19 p & - P https://m.edsoo.ru/fc66dc66
HA MHOXKUTENIN HATYPalbHBIX YHCET
ITpu3na e OCTH, Pa3I0kKe

20 PHSHAKH JACTHMOCTH, PasioAeHiA https://m.eds00.ru/5527¢756
Ha MHOXUTEIIN HATYPATbHBIX YHCEIT
Peanburble 3aBucumoctu. [Ipamas u

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

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

23 BHPBIC SABHCHMOCTH. LIpAMast 1 https://m.edso0o.ru/43¢5631b
oOpaTHas MPOTMOPIIMOHATHPHOCTH
Peanburle 3aBucumoctH. [Ipamas u

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

25 P P hitps://m.eds00.ru/c898bd91

"PannonanbHble unciaa"




26

bykBeHHbIE BhIpaKEHUS

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

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

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

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

30 BEIPQKXCHHH, 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
npuBeIeHNEe TOJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX

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

34 https://m.edsoo.ru/6¢2c38ad
MoKa3arenem

35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnoreka [JOK
rnoxasarejieM https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuotexa [JOK
roxkasarejieM https://m.edsoo.ru/7f4218be

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

38 MHorouseHsl https://m.edsoo.ru/31f8695b
CnosxeHue, BBIMUTAaHUE, YMHOXKEHHE

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

40 Crnosxenue, BBIMUTAHUE, YMHO)KEHHE https://m.edsoo.ru/9ee9eSaf




MHOI'O4YJICHOB

CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHC

41 https://m.edsoo.ru/46584act
MHOTOYJICHOB
CroxeHue aHue OKEHUE

42 JIOMCHIE, BHITUTARAC, YMHOKCHH https://m.edsoo.ru/d1f97af4
MHOT'OYWIECHOB
DopMyIIbl COKPAIIEHHOTO

43 PMY. patt https://m.edsoo.ru/d9e7deb5
YMHOXECHHS
Do COKpAaIEHHOTO

44 PMYJIbL COKpatterton https://m.edsoo.ru/6e7de53¢
YMHOXEHHS
® N

45 OPMYJIbT COKPAIICHHOTO https://m.edsoo.ru/1e63f25¢
YMHOKEHHS
@ .

46 OPMYJIBT COKRPAIICHHOTO https://m.edsoo.ru/1e33ad77
YMHOXECHHS
Do COKpAIIEHHOTO

47 PMYJIbT COKpaIteHHon https://m.edsoo.ru/cc74alc5
YMHOKEHHS
P

48 A3JTOMEHUE MHOTOUIICHOB Ha https://m.edsoo.ru/7ab3d68f
MHOXHUTEITN
P

49 A3TOMCHUE MHOTOUIICHOB Ha https://m.edsoo.ru/b754871d
MHOKUTEN
Paznoxxenne MHOrO4WIEHOB Ha

50 JIOMCHHC MHOTOUIICHOB | https://m.edsoo.ru/3¢39faa7
MHOXXHUTEITN
Paznoxxenne MHOrO4WIEHOB Ha

51 JTOFCHHE MHOTOMICHOB H https://m.edsoo.ru/a65bf4e2
MHOXHUTEITN
K 3]

52 OHTPOJILHA paboTa TO TeMe https://m.edsoo.ru/8e555ba6
"AnreOpanyeckue BbIpaxeHus"
YpaBHeHue, npaBuia

53 npeoOpa3oBaHus YpaBHEHUS, https://m.edsoo.ru/c24c5497

PaBHOCUIILHOCTb YPaBHEHUI




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
JInHeitHOe ypaBHEHUE C OJHOMU

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

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

58 . https://m.eds00.ru/974443d6
ypaBHEHUU
Pemenue 3ama4 ¢ TOMOIIBIO

59 . a H https://m.edsoo.ru/a812ec46
YpaBHEHUU
Pemrenue 3agad ¢ moMoOIILIO

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

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

62 yp BY https://m.edsoo.ru/656728ca
MEPEMEHHBIMH U €ro Tpaduk
CucreMa IBYX JUHEUHBLIX YPaBHEHUN

63 BYX yp https://m.edso0o0.ru/569¢49dd
C ABYyMS TIEPEMEHHBIMH
CucreMa IByX JIMHEHHBIX YPaBHEHUN

64 JBYX yp https://m.edsoo.ru/424d81ce
C ABYMsI IEPEMEHHBIMU
CucreMa IBYX JUHEUHEIX YPaBHEHUN

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

66 Cuctema IByX JIMHCHHBIX yYpaBHCHUH https://m.edsoo.ru/1567fecb




C ABYMs IIEPEMEHHBIMU

67 Pemenue cucrem ypaBHEeHHM 1 https://m.edsoo.ru/283cclel
68 Peuienue cucrem ypaBHEHUM 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucreM ypaBHEeHUMN 1 https://m.edsoo.ru/611cal56
70 Pemenue cucrem ypaBHEHH 1 https://m.edsoo.ru/9a355ff9
71 Peuienue cucrem ypaBHEHHM 1 https://m.edsoo.ru/f124ac9a
KonTpoabHas padora 1o TeMe
72 " pv p " 1 https://m.edsoo.ru/57b39728
JIuHeinble ypaBHEHUS
73 Koopaunara Touku Ha mpsiMoi 1 https://m.edsoo.ru/a23733d2
74 YucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
75 YuciioBble IPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrosanue mex ByMS TOUYKaMU
76 . Ay A YM 1 https://m.edsoo.ru/5cc9ccS5b
KOOPJIMHATHOU MPSAMO
Paccrosinne me
77 TOARH MU Y HBEIM A TOHKaMu 1 https://m.edsoo.ru/22a3cb6a
KOOPJIMHATHOU TIPSMOi
IIpsMoyronbHast cucTeMa KOOPANHAT
78 p yr P 1 https://m.edsoo.ru/3b66d7e3
Ha IIOCKOCTH
IIpssmMoyToipHas cucTteMa KOOpAUHAT
79 P yr P 1 https://m.edsoo.ru/fab8c1bd
Ha IUIOCKOCTH
IT e a OB, 3aJa
80 PHMEPbI IPAHKOB, 33 1AHHbIX 1 https://m.edsoo.ru/d9¢cf79¢c1
bopmynamu
ITpumepsl rpadHKOB, 3aJaHHBIX
81 p pet rpady a 1 https://m.edsoo.ru/842b2d45
bopmynamu
IIpumeps! rpaduKoOB, 3aJaHHBIX
82 pHMEpEI rpag s 1 hitps://m.edsoo.ru/f8f647a4
bopmynamu
Yrenue rpa OB peai
83 TCHHE IPAGHIKOB peallbHBIX 1 https://m.edsoo.ru/cfadb472

3aBUCHUMOCTEN




Urenue rpaduKoOB pearbHbIX

84 . 1 https://m.edsoo.ru/ba2f4{f4
3aBUCHUMOCTEN
85 [Tonsitue GyHKIN 1 https://m.edsoo.ru/cc5ad997
86 I'padux pynkumm 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa GQyHKIIUNA 1 https://m.edsoo.ru/2c3527el
88 CgoiicTBa (yHKIMH 1 https://m.edsoo.ru/111696e6
89 Jluneitnas pyHkuus 1 https://m.edsoo.ru/da7259¢2
90 Jluneitnas yHKIHs 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoenne rpaguka tuHeiHoi 1 https://m.eds00.ru/68799ddc
byHKIIUN
92 Hocrpoere rpaga mneiiroit 1 https://m.edsoo.ru/212d18e7
byHKIIUN
93 I'padux pynkumm y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux ynkum y =[x| 1 https://m.edsoo.ru/f4dfafbe
KonTponbHas pabora no teme
95 "KoopauHaTs! i rpaciki. ®ymkii 1 https://m.edsoo.ru/613¢655d
/ Beepoccuiickas mpoBepoyHast
pabota
96 Hrorosaz j( OHTpOJILHAA padoTa / 1 https://m.edsoo.ru/755babd3
Bcepoccwuiickas mpoBepodHast padboTa
[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB Kypca 7 Kiacca, 00001eHne 1 https://m.edsoo.ru/3a654b9d
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOJIOB Kypca 7 kiacca, 00001eHne 1 https://m.edsoo.ru/d7ff245a
3HAHUH
99 IToBTOpEHNE OCHOBHBIX MOHATHI U 1 https://m.edsoo.ru/d12b3b9d




100

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

IToBTOpEHKE OCHOBHBIX MOHATUN U

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUH

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

101

[ToBTOpEHME OCHOBHBIX MOHATHH U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

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

102

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

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




8 KUIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoububle IIpakTHyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl

1 KBanpaTHblii KOpeHb U3 YHCIIA 1 https://m.edsoo.ru/7f566b24
ITonsatue 06 uppaoHAILHOM

2 ppatt 1 https://m.edsoo.ru/72ac855b
qHCie
JlecsiTHuHbIC TPUOTMIKCHUS

3 1 https://m.edsoo.ru/da8989ce
HppalMOHAIIbHBIX YUCEN

ec e 0 e

) JLeCATHHHEIC NPHOIHIKCHHS 1 https://m.edsoo.ru/fc4af857
HWpPalMOHAIIbHBIX YUCEN

5 JlercTBUTENbHBIE YUCTIA 1 https://m.edsoo.ru/alddbeae
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1 https://m.edsoo.ru/637a2172

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

8 pHd P 1 https://m.edso0o.ru/9d8ebe6f
KOpPEHb

9 VYpaBHeHue BUja X = a 1 https://m.edsoo.ru/c22abcca
CBoiicTBa apu(PMETHICCKUX

10 pud . 1 https://m.edsoo.ru/78ffae69
KBaJPATHBIX KOPHEH
CoiicTBa apudmMeTnyecKux

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

12 BBIPAXKEHM, COIEPIKAIUX 1 https://m.edsoo.ru/39¢73255
KBaJIpaTHbIE KOPHHU
[TpeobpazoBaHue YHCTOBBIX

13 1 https://m.edsoo.ru/ac98bbbl

BBIPAYKEHH, COJIEPKALLUX




KBaaApaTHBIC KOPHU

[Ipeobpa3oBaHUe YHCTOBBIX

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

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

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

17 pa ( P A https://m.edsoo.ru/928ecd9of
KOCMHYECKHX 00BEKTOB),
JUTUTEIIBHOCTD TIPOLIECCOB B
OKpY’KaroIeM MHUpe
CBOMCTBA CTEIIEHHU C I[ENTBIM

18 H https://m.edsoo.ru/45fec448
oKa3aTelleEM
CBOICTBA CTEIIEHHU C LIEJIBIM

19 https://m.edsoo.ru/44£84bfd
IoKa3aTrejieM
CBOMCTBA CTEIIEHHU C I[ETBIM

20 H https://m.edsoo.ru/13da6ff5
IOKa3aTrejieM
CBOMCTBA CTEIIEHHU C I[ETBIM

21 H https://m.edsoo.ru/a444ce3e
oKa3aTelIeEM
CBOICTBA CTEIIEHHU C LIEJIBIM

22 https://m.edsoo.ru/345e¢1638
IOKa3aTrejieM

23 KBanpathslii TpéxusieH https://m.edsoo.ru/baldf7ec

24 KBagpartsslil TpéxuineH https://m.edsoo.ru/bdd9be79
Paznoxxenue kBagpaTHOTO

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

P €X4JIeHa Ha MHOKHUTEIH




Paznoxxenne KBaJApaTHOI'O

26 . https://m.edsoo.ru/5¢6567¢eb
TpEXUWICHA HA MHOXHUTEIU
KonTponbhas pabota no Temam

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

28 AnreGpanueckas qpoob https://m.edsoo.ru/ec8fa983
JlomycTuMble 3HAYEHUS

29 MePEMEHHBIX, BXO/ISIINUX B https://m.edsoo.ru/3ccca98f
anredpanvecKue BbIPaKEHUs
JlomycTuMble 3HAYEHUS

30 MEPEMEHHBIX, BXOISIINX B https://m.edsoo.ru/b92452fd
anrebpanvecKue BbIPasKeHUs
OcHOBHOE CBOMCTBO

31 . https://m.edsoo.ru/7a7818ed
anreOpandeckoi 1podu

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

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

34 Cokpaiienue apooei https://m.edsoo.ru/b7286a26
Crnosxenue, BBIMUTaHUE, YMHOKEHHE

35 . https://m.edsoo.ru/b7c5738b
U JeTieHue anreOpandeckux apooei
Crnoxenue, BEIYUTaHUE, YMHOKECHUE

36 . https://m.edsoo.ru/fa626af5
U JISNICHHE alnreObpandeckux apooeit
CrnoxeHue, BEIMUTaHHE, YMHOKCHHE

37 . https://m.edsoo.ru/67e347f8
U JISNICHHE alnreOpandeckux apooei
Crnosxenue, BBIMUTaHUE, YMHOKCHHE

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

39 coJieprKallux anredpandeckue https://m.edsoo.ru/82ac3492

npobu




[IpeobOpazoBaHue BhIpaXKEHUH,

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

41 coJiepKalInx ajareopanvyecKue https://m.edsoo.ru/d4adbf39
npodu
KonTponbhas padota no teme

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

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

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

45 Henonnoe kBagpatHoe ypaBHEHUE https://m.edso0o.ru/7739d625
dopmyna KopHel KBaJIpaTHO

46 pMy P ol ro https://m.edsoo.ru/f3¢232a6
ypaBHEHUs
dopmyiia KOpHEN KBAJIPaTHOTO

47 PMyJa Kop JlpatHOT https://m.edsoo.ru/1b454bfe
ypaBHEHUs
®o a KOPHEU KBaJIpaTHOTO

48 PMy71a KOPHEH KBalpaTHor https://m.edsoo.ru/Sb12bSea
ypaBHEHUS

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

50 Teopema Buera https://m.edsoo.ru/f9a2b6 1f
Pemenue ypaBHeHui, CBOAALIUXCA K

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

52 P A https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM
[Ipocreitmue qpobHO-

53 POCTEHILIHE APOOH https://m.edsoo.ru/67772¢31
palMoHaIbHBIC YPaBHEHUS
[Ipocreiimme apoOHO-

54 POCTEHILIIE APODLH https://m.edsoo.ru/29¢268ed

palMOHaIbHBIC YPABHEHUS




55

56

Pemenne TekCTOBBIX 3aJa4 ¢
IIOMOILBIO KBAIPATHBIX YPABHEHUN

Pemennie TekcTOBBIX 3324 €
MTOMOMUIBIO KBaJIPaTHBIX YpaBHEHUHN

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686c8

57

58

59

60

61

KonrponsHas pabora o Teme
"KBanpaTHble ypaBHeHuUs"

JluneitHOE ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI pEIICHUs] YpaBHEHUI B
HEJBIX YHCITaX

JIuneitHOe ypaBHEHUE C IBYMs
NIEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI pELICHNs YPaBHEHUN B
LENBIX YUCIIaX

JInHeliHOe ypaBHEHUE C IBYMs
NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPBI PELICHUS YPAaBHEHUN B
LEJIBIX YUCIIax

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 TMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH € 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

[Tpumepsl penieHust cucteM

https://m.edsoo.ru/1¢c257f64




HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepeMEHHBIMU

I'paduueckas unTEepIIpeTanus

YpaBHEHHUSI C ABYMS [IEPEMEHHBIMU U

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

aBHEHMUS C ABYMS IEPEMEHHBIMU U

67 yp LH Y p . https://m.edsoo.ru/7e32c7f9
CUCTEM JIMHEHHBIX YpaBHEHUN C
JBYMsI IEPEMEHHBIMU
Pemenne TeKCTOBBIX 331124 C

68 . https://m.edsoo.ru/2bee62fc
MTOMOIIIBIO CUCTEM YPaBHCHHIMA
Pemenne TekCTOBBIX 337124 C

69 A . https://m.edsoo.ru/adee3336
MTOMOIIIBIO CUCTEM YPABHCHHIMA
Perienne TeKCTOBBIX 3a/a4 C

70 A . https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO0 CUCTEM YPaBHEHHIA
YuciioBsle HEPABEHCTBA U X

71 . P https://m.edsoo.ru/ab935797
CBOMCTBa
YucioBble HEPABEHCTBA U UX

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

73 HepaBseHCTBO ¢ 01HOM ITEpEMEHHON https://m.edsoo.ru/f7daad5b
JInHelHBIE HEpaBEHCTBA C OJHOM

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

75 . p A https://m.edsoo.ru/9e34ec7d
MEPEeMEHHON U UX pelIeHHE
JInHelHBIE HEpaBEHCTBA C OJHOM

76 Hep A https://m.edsoo.ru/e3b51845
MEPEMEHHON 1 UX PelICHHE

77 CucreMbl TMHEUHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54




OJIHOM MEPEMEHHON U UX PEIIECHUE

CucreMbl TMHEMHBIX HEPABEHCTB C

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

79 (CHCTEMEI IMHCHHEIX HEPABCHCTE © https:/m.eds00.ru/99b83365
OJIHOM TIEPEMEHHOM U UX pelIeHHE
N3o0pakeHue pemeHus JHHEHHOTO

80 HEpPaBEHCTBA M UX CUCTEM Ha https://m.edsoo.ru/aeal2984
YUCIIOBOM MPSAMOU
N3o006paxeHnune perieHus JTMHEHHOTo

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

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

83 [Tonstue QpyHkunn 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 CBolicTea YK, I https://m.edsoo.ru/f27b961d
oToOpaxkeHHe Ha rpaduke

88 Hrenne EI MOCTPOeHNE rpaduios https://m.edsoo.ru/88a699¢e
byHKIHIT

89 Tlpusepst rpacpukos dynicuit, https://m.edso00.ru/296¢3ec9
OTPaXKaIoIIUX pPeaIbHbIE IPOLIECCHI
OyHKIMH, OIUCHIBAIOLINE MTPSMYIO

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

3aBUCUMOCTH, UX I'pauKu




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
YpPaBHEHUH U CUCTEM YpaBHEHMI

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

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHNE 3HAHUHT /
Bcepoccuiickas npoBepouHas
paborta

https://m.edsoo.ru/f4e48f18

96

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoepodHas
pabota

https://m.edsoo.ru/f8a8e3ac

97

98

99

100

[ToBTOpEHNE OCHOBHBIX OHATHN U
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcOB 7 U 8 KIJIacCoB,
00001I1eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJO0B KypcOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX MOHSATUN 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 MOHSATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,

https://m.edsoo.ru/1fbadd86




0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

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

[NPOT'PAMME




9 KUIIACC

KoaunyecTBO 4acos DJIeKTPOHHbIE
]
‘:;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue i[:;'?eﬂl/lﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr

Pammmonansnable uncna,

1 HppalMOHAJIBHBIE YUCIIa, KOHEYHBIE U 1 https://m.edsoo.ru/784cddlc
OCCKOHEYHBIC ECATUYHBIC IPOOH
MHokecTBO NEHCTBUTEIILHBIX YHCE;

2 JICICTBUTEJIbHBIC YHCIIa KaK 1 https://m.edsoo.ru/97eaef99
OeCKOHEUHBIE IECATHYHBIC IPOOH
BzaumHO 0gHO3HAYHOE COOTBETCTBUE
ME¥XK1Y MHOXKECTBOM

3 JIEUCTBUTENLHBIX YUCET U 1 https://m.edsoo.ru/2e8d43dc
MHOKE€CTBOM TOYEK KOOPAUHATHOU
IPSAMOi
CpaBHeHUE 1EMCTBUTENBHBIX YUCEIL,

4 apupMeTHUeCcKre JeHCTBUS C 1 https://m.edsoo.ru/c83fele6
JIECTBUTEIIbHBIMUA YUCIaMU

5 [TpubnuxEéHHoe 3HaYeHNE BEJTNYNHBI, | hitps://m.cdsoo.rw/b7529 1fe
TOYHOCTH MPUOITHKEHHS
OkpyriieHne gyucen 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 Hpuiciiica 1 OUEHKA pe3yNbTaTOB 1 https://m.edsoo.ru/42bb579b

BEIYHCIICHUN




JIuneitnoe ypaBHenue. Pemenue

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

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

12 YpaBHEHUH, CBOASAIINXCS K https://m.edsoo.ru/d26¢f1db
KBaJIpaTHbIM
KBagparnoe ypaBHenue. Penienue

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

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

15 bukBanpaTHble ypaBHEHUs https://m.edsoo.ru/64b9efca
[IpuMmeps! perieHuss ypaBHEHUN

16 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/8c18feda
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI

17 TPEThEN U YETBEPTOH CTENEHEN https://m.edsoo.ru/fa5b88a7
pa3oKeHUuEM Ha MHOXKUTEIH

18 Penetiiie ApodHO-paKOHATEHEX https://m.edsoo.ru/d56625¢7
YpaBHEHUM

19 Petierite ApoGHO-paIloHATEHEX https:/m.edsoo.ru/4252¢16d
ypaBHEHUI
Pemenne TekcTOBBIX 3a1a4

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

21 Pemterme TeKCTOBSIX 3812 https://m.edsoo.ru/b4afab15

anredpandeckuM MEeTO0M




22

23

PerieHne TEKCTOBBIX 33124
anredpandeckuM METOA0M

KonTponbhas pabota no teme
"VYpaBHeHUs C OJTHOM NepeMeHHOI"

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

https://m.edsoo.ru/d7f52af8

24

25

26

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk
VYpaBHeHUeE ¢ IByMsI IEPEMEHHBIMU U
ero rpaduk
Cucrema ByX JIMHEHHBIX YpaBHEHUI
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 JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHe
Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelIcHHUE

Cucrema AByX JTMHEHHBIX YpaBHEHHM
C IByMsI IEPEMEHHBIMU U €€ pelIcHUE

https://m.edsoo.ru/c84b7ec2

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

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

30

Pemenne cucreM 1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a IPyroe
— BTOpPOM CTENEHU

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

31

32

33

Pewienue cucreM AByX ypaBHEHHUH,
OJIHO M3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOM CTENEHU

Pewienne cucreM IByX YpaBHEHHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIEHU

Pemenne cucreM nByX ypaBHEHHH,
OJHO U3 KOTOPBIX JIMHENHOE, a APYroe
— BTOpPOH CTEIIEHU

https://m.edso00.ru/3962972a

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

https://m.edsoo.ru/253a6d78




['padmyeckas uHTEpIIpETALUS

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 crocodom
KonTpoabHas 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
CBOIiCTBa
JInneliHbIC HEPABEHCTBA C OJJHON

40 . https://m.edsoo.ru/55¢aa389
MIEPEMEHHOU U WX pEIICHUE
JIuneliHbIe HepaBeHCTBA C OJHOM

41 ep g https://m.cds0o.ru/699fbbds
MEPEMEHHOI U UX pelIeHne
JIvHeiiHbIe HEpaBEHCTBA C OAHOM

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

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

44 . . P https://m.edsoo.ru/218d6f2e
OJIHO MEepEMEHHON U UX PELICHHUE
CucTeMbl 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
penieHue

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




pelieHue

KBaI[paTHBIG HCPAaBCHCTBA U UX

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

49 BAIPATHBIC HEpaBeHetna i ix https:/m.eds00.ru/98c2b3bf
pernieHue
KBagpartHbie HepaBe

50 ADATHBIC HEPABCHOTRA 1 X https://m.edsoo.ru/3f4a76ea
pelieHue
I'paduueckas nuHTEpIIpETAIIUSL

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

52 HEPABEHCTB M CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMsI TIEpEMEHHBIMA
KonTponbhas pabota mo Teme

53 P P https://m.eds0o.ru/b99f5667
"HepaBenctpa"
K N

54 Baf[ paTHiKas Gy, ¢€ rpagux https://m.edsoo.ru/e5173a2b
CBOICTBa
Ksanpatnunas ¢pynkuus, e€ rpaduk u

55 g https://m.edso0o.ru/743339¢6
CBOICTBa
Kanparuunas ¢pynkuus, e€ rpagux u

56 g https://m.edsoo.ru/88ff1a6f
CBOWCTBA
[Tapabouna, KoopAHHATHI B

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

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

59 P P 3 https://m.edsoo.ru/fb278e5¢c
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

60 [Tapabora, KOOpAUHATHI BEPIIUHEI https://m.edsoo.ru/ed969721




napaboJibl, 0Cb CHMMETPHH MapadboIIbl

[Tapabosna, KOOpAMHATHI BEPIIUHBI

bubnunorexa LIOK

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

2 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Ch CHMMETPHH MapadoIIbl
r in:y=k =kx +

63 pauic gymkumit: y = kx, y hitps://m.eds00.ru/5926d73b
b, y=k/x, y=x3, y=vx, y=[X|
I i y=k =kx +

64 pacuicu 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|
r iy =k =kx +

67 pauicH pymiumit: 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 " OHTpOHBIiaﬂ pabora 1o Teme https://m.edsoo.ru/d7a4d3c6

DyHKIMHU

H N

70 OHATHE HHCIIOBOH https://m.edsoo.ru/22b51{44
[IOCIEI0BATEILHOCTH
3agaHue MociIeq0BaTEIbHOCTH

71 peKyppeHTHOM popMyIion u https://m.edsoo.ru/dfc55a2a
b opMyII0if N-TO YiIeHa
A

72 qu)MeTquCKaﬂ H reometpuaeckat https://m.edsoo.ru/36889def
MPOTPeccuu

73 ApHueTHCcKas 1 reomeTpuHecia https://m.edsoo.ru/bf2438ea

porpeccuu
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75

76

7

78

@opMyIbl N-TO YIeHa
apuQMETHUECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@DopMyIIbl N-TO YJeHa
apupMETUYECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMyIbl N-TO YJIeHA
apuMeTUYECKOI U TeOMEeTPUUECKOI
IPOrPECcCUii, CyMMBI MIEPBBIX N
YIEHOB

@®opMyIibl N-ro 4ieHa
apu(MeTHYECKON U TeOMeTPUIECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N
YWIEHOB

@opMyIbI N-TO YIECHA
apu(MeTHYECKON U TeOMeTPUIECKOMN
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

N3o0pakeHne 4aeHOB
apuQMEeTHUYECKON U TeOMETPHUECKOM
MPOTPECCUil TOYKaMU Ha
KOOPJMHATHOH TIIOCKOCTH

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

80

N3o0pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

https://m.edsoo.ru/d389e56e

81

JIMHENHBII U DKCIIOHECHIINAIbHBIN

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




82

poct

CrokHbI€ POLIEHTHI

https://m.edsoo.ru/b69be694

83

84

CrnoxHbIC IIPOLCHTEI

KoHTponbHas pabora 1o teme
"YycIoBbIe OCIEA0BATEIbHOCTH "

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

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

85

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMAaTu3alys 3HaHuM. 3aIIkCh,
CpaBHEHUE, JCUCTBUS C
NENCTBUTENbHBIMH YUCIIAMU,
YHCIIOBas psAMas

https://m.edsoo.ru/alb3678a

86

[ToBTOpenue, 0600IICHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILICHHUS, TPOIOPLIUU

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

87

88

&9

90

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alrs 3HaHH.
OxkpyriieHue, MpuoIMKeHnue, OlleHKa

[ToBTOpenue, 060061IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apHU(PMETHUECKUM
CIocooom

[ToBTOpenue, 0600IIeHNE U
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apHUPMETHUESCKUM
CIocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemarus3anus 3Hanuii. Pemenue
TEKCTOBBIX 33714 apUPMETHUCCKUM
CII0COO0M

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

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

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

https://m.edsoo.ru/bcb79d68




91

92

93

94

95

IToBTOpEHME, 0000IIICHUE 1
cUCTeMaTH3aIs 3HaHUMH.
[IpeoOpazoBanue anredpandecKux
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEHHE, 0000IICHUE 1
cHCTEMaTH3aIMsl 3HAHW.
[IpeobpazoBanue anredpandeckux
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS

IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIlus 3HaHUH.
[IpeoOpazoBanue anredOpanyecKux
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HAHUIA.
[Tpeobpa3zoBanue anredpandeckux
BBIPXEHH, TOMYCTUMbIE 3HAYECHUS

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anus 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

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIII

https://m.edsoo.ru/a89ebbce

97

[ToBTOpeHme, 0600IIEHNE 1
cucrtemaTusanus 3HaHuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX

byHKIII

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

98

[ToBTOpeHme, 0600IIEHNE 1

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




cucrtemaTusanus 3HaHuil. OyHKIHUM:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTU3alMs 3HAHUI.

99 . 1 https://m.edsoo.ru/3838889a
I'padpuaeckoe pernieHue ypaBHEHUH 1
HUX CHUCTEM
IToBTOpEHME, 0000IICHUE 1

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

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

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

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta
1 YHucna 1 BIYUCIICHUS
. BoinonHsATe,  codyeras  yCTHbIE UM IHUCBMEHHBIE  NPHUEMBI,
. apupMeTHyecKue JeMCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxomuTe ~ 3Ha4YeHWsT  YMUCIOBBIX  BBIPQXKCHMM,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOObI U MPUEMBI BBRIYMCICHHUS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OOBIKHOBEHHBIE U JECITUYHbIE JpoOU
Ilepexoguts 0T omHOM QopMbl 3amMcd 4YMcen K  JApYroi
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECSATUYHYK, B YaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAIBHBIE YHCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY M OLEHKY pEe3y/lbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHWIM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEHCTBUSA €O
CTETEHSMHM C HaTypaJIbHBIMU IT0Ka3aTesIMU
L7 [IpuMeHATh NpU3HAKM ACITUMOCTH, Pa3JIOKEHHE Ha MHOXUTEIN
' HaTypaJIbHBIX YHCEIl
Pemarp  nmpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYNH, IIPONOPLUUOHATIBEHOCTBIO BEJIMYHH,
1.8 MPOLIEHTAaMHU, HWHTEPIPETUPOBATh pE3YyNbTaThl pElIeHUus 3agad C
y4€TOM OrpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMHM PacCMaTpPUBAEMBIX
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 IENOTO  BBIPAKCHHUSI B  MHOTOWICH

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

24

BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (OpMyabl KBagpaTra CyMMBI M KBajpara

Pa3HOCTH

2.5

Ocy1mecTBIATh pa3ioKeHNe MHOTOYJIEHOB Ha MHOKUTEIN C IOMOLIBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaracMbIX,

MpUMeHEeHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I5{ MHOT'OYWICHOB JIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU I10KA3aTEISIMHU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSI
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduueckue METOAbl MPH PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npuMepsl Hap YUCeN, SIBISIOMUXCS PElIEHUEM JIMHEHHOTro
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpaduK JMHEHHOTO YpaBHEHHUS C
IBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucremel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBisTh W pemaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCIOBHIO 33a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4H MMOJYyYEHHBIN pe3yabTaT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCIOBBIC TPOMEKYTKH HaA aﬂre6pa1/1quK0M SA3BIKE




OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crpourts rpaduku nuHeHbIX QyHKIMNA. CTpouTh Tpaduk QYHKIUU Y
' = [x|
OnuceiBaTh € MOMOILIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crnoco0 MpeNCTaBICHUS U aHaIU3a
4.6 nH(pOpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHDOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayaJibHble  MPEICTABICHUS O  MHOXECTBE
. JEUCTBUTENBHBIX YHCEI /I CPaBHEHUS, OKPYIJICHUS] U BBIUMCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psIMON
[IpuMenaTp moHSATHE  apU(PMETUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOTHATH TPEOOpa30BaHUsl BBIPAKEHUH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb3oBare 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0ei u creneHel uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHATHE CTENEHU C LEIbIM IOKA3aTeNeM, BBINOJIHAThH
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IETBIM
MOKa3aTenemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |




anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHI:Iﬁ TpéXLIJ'IeH Ha MHOXUTCIIN

24

3.1

3.2

33

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIE, KBagpaTHbIE YPAaBHEHWs U  PaLMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUU C IBYMs

NEPpECMCHHBIMU

[IpoBoauTh mpocTEWIINE WCCIEAOBAaHUSA YPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyuecKux
Mpe/IcTaBlIeHU (yCTaHAaBIUBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBECTCTBHUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘IeHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATH CBOKCTBA YUCIIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBI, CHMBOJHMYECKHE OOO3HAYECHHs), OMPEIENATh 3HAueHUE
GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPEIeisaTh CBOWCTBA (YHKIIMH

o eé 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 HPpalHuOHAJIBHBIC
qucia

BremonssaTh apI/I(bMCTI/I‘IeCKI/IC HCI;'ICTBPISI C pallMUOHAJIbHBIMH YUCJIAMHU,
couc€Tasd YCTHBIC M IIMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATE BBIYUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMHU

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH IIOKa3aTCIAMU U KOpHCfI,
BBIYHUCIIATH 3HAYCHU A YUCIIOBBIX BBIpa)I(CHPII;'I

OprrJ'IHTB ,I[CI\/'ICTBI/ITeJ'IBHI)Ie 4urciia, BBIIIOJHATE HPUKUIAKY PE3yJibTaTa

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

YpaBHEHHUs 1 HEpABEHCTBA

2.1

Pemate  nuHENHBIE W KBaApAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJIAIIUECS K HUM, IIPOCTEHIINE JPOOHO-PAllMOHAJIbHBIE YPABHEHMUSI

22

Pemate cucreMbl IByX JUMHEHHBIX YPABHEHUM C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIICTCS

JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3aja4M anreOpanvdeckuM CIocoOOM C TOMOIIBIO
COCTABJICHMS] YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JBYyMs

NEPpECMECHHBIMU

24

2.5

2.6

[IpoBomuTh mpOCTEHWIIME MCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKkux
MpeCTaBIeHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMa YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIBKO)

Pemrate JIMHEHBIE HCPaBCHCTBA, KBaApPAaTHLIC HEPaBCHCTBA,
I/1306pa)KaTL pCHICHUC HECPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3allMChIBAThb

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

Pemrate cucCTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300paXkaTh pEIICHUE
CUCTCMblI HCPAaBCHCTB Ha YUCIIOBOH prlMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIBIO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPU PELICHUH PA3IMYHBIX 3a1a4




OyHKIUU

3.1

3.2

33

3.4

4.1

4.2

4.3

4.4

Pacno3naBatb byHKIIUN HW3Y4YEHHBIX BUZOB. [TokasbiBaTh
CXEMAaTUYECKHU PACIONIOKECHHUE HAa KOOPAMHATHOHN TIOCKOCTH IpauKOB
¢byukuit Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3HAYCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA

[Toka3piBaTh CXEMAaTUYECKU PACIOIIOKECHHE Ha  KOOPJIUHATHOMN
IJIOCKOCTH TpadukoB QyHKUMHA BuAa y = VX, y = |X| U omuchIBaTh

cBoicTBa (DYHKITHI

Crpoutb M M300paxaTb CXeMaTHYeCKH TIpadUKu KBAaJPaTUUYHbBIX
(GyHKLIMH, ONUCBHIBATH CBOWCTBA KBAJpPAaTHUHBIX (YHKUMHA IO HX
rpaduxam

Pacnio3HaBaTh KBaJIpaTuuHyr0 (QYHKIMIO 1O (opmyiie, HIPUBOAUTH
MpUMEPHl KBaJpPAaTHUHBIX (DYHKIUH W3 peasbHOW KU3HH, (U3HKH,
reoMeTpUu

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

Pacrnio3HaBaTh apu(METHUYECKYI0 U T€OMETPHUECKYIO MIPOrPECCUU PU
pa3HbIX cII0co0ax 3aaHus

BEIMONMHATE BBIYMCIIEHUS C WUCIOJNB30BaHUEM (QOPMYNI n-TO UJICHA
apu(pMeTHYeCKOW M TreOMEeTpUYeCKOl NMPOrpeccHii, CyMMBbl MEPBBIX N
YJIEHOB

N300pakaTh 4jIeHbl MOCIEI0BATEIBHOCTH TOUYKAMH Ha KOOPIUHATHON
IIJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMMA, B
TOM 4YHUCJIC 3aaadyud U3 peaHLHOﬁ KHU3HHU (C HUCIIOJIB30BaAHHUEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE panMOHAIBHOTO YHMCIIA, 3alKHCh, CPaBHEHHE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU 4MciaamMu. Pemenue 3anau u3
' peabHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, MpeodpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHJE IpoOU U JpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4U HA MTPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaJIbHOU IPAKTUKU
s [IpumeHeHne NPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle OpsMas M oOpaTHasd
' MPOMOPLHUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YUHCITIOBOE 3HAYEHUE BBIPAKECHUS C NIEpEeMEHHON. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL.
' Beruucnenus no gpopmynam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPOKEHHH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIUMTaHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y @opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHrne MHOTOYJIEHOB HA MHOKHUTEIN
3 VYpaBHEeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YpaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHUH IO YCIOBUIO 33Jayd. PenieHue TeKCTOBBIX 3a7ad ¢
. IIOMOILBIO YPABHEHU I
34 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMsl IN€peMEHHbIMHU. Pemienue
3.5 CHUCTEM YpaBHEHHUHU CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHns] TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKnu
4.1 Koopaunara Touku Ha npsiMoit
42 UYucioBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAUHATHOU
' IPSAMOM
43 [IpssMmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpaAMHATA
' TOYKHU Ha KOOPJAMHATHOM MJIOCKOCTH
a4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuu. CroiicTBa GpyHKUIMN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 ['paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BIYUCTICHUS
L1 KBanpatnsiit kopenb u3 uyucna. IloHstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecaTUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEW W HMX MpPUMEHEHHE K
1.2 npeoOpa30BaHMIO YHCIOBBIX BBIPAXKEHUN W BBIYHCICHUSIM. J[eHCTBUTEIHHBIC
qucia
1.3 Crenens ¢ nenslM MokasareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatnslii TpéxuiieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIU
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoit 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K TMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'padmueckas uHTEpnpeTanusi ypaBHEHHUI C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpAaBEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKINUH
il Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysaxuu. CriocoOsl 3ajaHus PYHKIMHA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIHM, OTpaxaroMX peaabHble IPOLECCH
a4 OYHKIMM, OIHUCHIBAIOIIME TPSIMYI0O M OOpaTHy0 NpONOPLUOHATIbHBIE
' 3aBHCUMOCTH, UX I'pauKu
4.5 @yHKIUU y =x7 y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna u BBIYUCIEHUS
1 ParonanbsHble uMca, MppalMoOHANbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbBIC
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO OJJHO3HAYHOE COOTBETCTBUE MEXYy MHOKECTBOM
' JICMCTBUTEIIBHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE 1EHCTBUTEIBHBIX
quCell
1.3 ApudmeTndeckne IeHCTBUS ¢ IEHCTBUTEILHBIMEI YUCIIAMU
W3mepenus, npubinxenus, oeHKd. PazMepbl 00BEKTOB OKPY)KAIOLIET0 MHpa,
L4 JUINTEJILHOCTh MPOLECCOB B OKpyxkaromeMm wmupe. ITpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K TMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHHM, CBOASIILIUXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHW TpPETbed H
' 4eTBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU
59 Pemenne cucreMm IByX ypaBHEHMil, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpETAIM CUCTEMbI YpaBHEHHI ¢ ABYMs IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YuciioBblE HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJTHON ITEPEMEHHOMN
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBaaparHble HEpaBEeHCTBA
516 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU




3 DyHKIUU

31 KBagpatnunas ¢yHkuus, e€ rpadpuk u coiictBa. IlapaGoma, koopauHAaThI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku Gynkuuit y=kx, y=kx+b u ux cBoiicTBa

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

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

i1 Onpeznenenue u crocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyIioi U popmMyIoii n-ro djaeHa

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

43 ['eomerpuueckass mnporpeccus. QPopMmynbl n-r0  4YjeHa T'eOMETPUYECKOi
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

44 N300paxkenne uiaeHOB apuU(PMETHUYECKOM U TE€OMETPUYECKOW Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTHU. JIMHEHHBIH 1 3KCIIOHEHIMAIbHBINA 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: MHOXKECTBO, IIOJMHOYKECTBO,
OI€pallM¥ HaJ MHOXXECTBAMHU; YMCHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBleHHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHUAMMA: OIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsITUYHasl Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMeTHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JIEHCTBUS €  4YHCIaMHU, CpaBHMBaTb W
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
NPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM I[OKa3aTeNeM,
apudMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOWICH, aJireOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJIbIlle €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€éTel 1o (Qopmynam,
peoOpa3oBaHus IENbIX, JAPOOHO-pAllMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA Ha MHOXKHUTENIH, B
TOM 4HCIE C UCHONIb30BaHHWEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHE pellaTh JUHEIHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aa4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAWHATHYIO IUIOCKOCTh JUIi M300pakeHUs peUIeHUn

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHIATUAME: GYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIIEC W HAUMEHBIICE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBAThH MIOHATUSAMU: npsMast
MPOMOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHS,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYyHKIUH, UCITIOIBL30BATh TPA(UKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 JPYTUX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETMINHAMU

YMenune OICprupoOBaThH IIOHATUSAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKkas  IPOrpeccHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCIe 3a/1ad U3 JPYTux

Y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, PadoTy, LIEHy TOBApOB M CTOMMOCTH
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBI IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIlIeHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeaunaHa, OMCCEeKTpUca U BBICOTA TPEYroJIbHUKA, YETBIPEXYTOIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas,; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB (UTYp U (HaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKAroIeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U IUIOUIAIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTOHOMETpHYECKHE COOTHOUICHHS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMU:  NPSAMOYTOJbHAas  CHCTEMa
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YNCIIO, CKAIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBHI U KOOPAMHATHI JJISI MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSIMH: CTOJOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBl, cpeaHee  apuMETHYEeCKoe, MeIuaHa,
HauOoJblllee W HaMMEHbIee 3HAUCHMs, pa3Max YHUCIOBOTO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATH n HpCO6pa3OBBIBaTL




15

16

nHpOpMalLMIO, TPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEATbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMH COOBITUSIMHU; YMEHHUE pelIaTh
3a/lady METOJIOM OPraHHW30BaHHOTO Mepedopa U C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHUS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHI B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIIMECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

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

13 Panuonanenple  yMcna. Apu@MeTHdeckue ONepaluud ¢  PalUOHAIbHBIMU
' YyHuClIaMu

14 JeiictBuTtenpHble uKciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
' quCIaMU

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

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb C palMOHAIbHBIM I10KA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HewictBust ¢
' apu(pMeTUUECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

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

1s Lenble u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemrenne TekCTOBBIX 3a/1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHkusg, crnocoObl 3amanus  ¢QyHKiuU. ['pabuk  yHkmuun. OO6macTh
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIl ypOBEeHb: yUeOHUK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemenue»

* Maremaruka. Anre6pa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munrok H.I'., Hemkos K.W. u ap.; mox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHUK; 15-¢ u3nanue,
nepepadboranHoe Maxkaperues FO.H., Munmtok H.I'., Hemmkos K.W. u ap.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

METOJUYECKOE ITOCOBHME IJIX1 BA3OBOI'O YPOBHA

HasBanue: «MatemaTtuka. Anredpa. 7-9 knaccel. ba3oBblil ypOBEHb.
MeTonnueckoe mocodue K NpeaMeTHON JIMHUK YYeOHUKOB MO anredpe
1O. H. MakapsrueBa, H. I'. Munaiok, K. Y. HemkoBa u 1p.».

METOJUYECKOE ITOCOBUE JIJI4 YTJIYBJIEHHOT'O YPOBHS

HasBanue: «MatemaTtuka. Anredpa. 7-9 kmaccel. YTiyOn€HHBIN yPOBEHb.
MeTtoaudeckoe Tocooue It YIUTeIs.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmoreka [IOK https://m.edsoo.ru/7f415¢e2e

resh.edu.ru — denepanpHbIi MOpTaT ¢ 00pa30BATEIHEHBIMU MaTEpHUATIAMH,
BKJIFOYAs aJireopy.

uchi.ru — mardopma ¢ 3aJaHUSIMH U MaTepHaliaMy JUis 00yUeHHSL.
skysmart.ru — pecypc ¢ UHTEPaKTUBHBIMH 33JJaHUSMHU U YPOKaMH 10 MaTeMaTHKe.

yaklass.ru — mnaTdopMa ¢ TEOPETUYECKUM MaTepraioM U MPaKTUYECKUMU
3aJJaHUSIMHU.
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