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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM KU3HU. PazButue y oOyyaronuxcs
HAyUYHBIX MPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyeHnue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PacCyXJeHusi, 0000IIeHe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelieHue 3aa4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» mjii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuU: «Yucna u BeIUKCICHUS», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOTUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JuHusMu. B xome wu3ydeHuss ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIBH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMy Yy4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIMMUCS
OCHOB  YHHMBEPCAJIBHOIO MareMaTthueckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMM «YucClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATbHEHIIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIIECHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUYECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHOU
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HWPPANMOHAIBHBIMH YHCIaMHU, (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 (POPMUPOBAHUIO Yy OOYYArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHaIbHBIX BBIpaKEHUH. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMATHUKU 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 A3bIKA 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).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsa ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, IIEPEX0] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHATHe palMOHANbHOIO 4YHCIHA, 3alUCh, CPABHEHHE,
yHOPSA0OYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palrOHAJIBHBIMA YMCIIaMH. Pemienne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeelieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIPENIEICHUS], 3aUCh 00JbIIMX yuce. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hcie mpsmMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUA C IIEPEMEHHOU. JlomycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoliCcTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHorounaeHa. Cio)keHne, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMS U HEPABEHCTBA

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

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pEIIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C ABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEMHBIX YPaBHEHUU C JBYMs IepeMEHHbIMHU. PermieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.

DyHKUUU



Koopaunara Touku Ha npssmout. UncinoBsle IPOMeEXKYTKU. PaccTrosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. I[lonstue ¢ynkuun. I['paduk
¢bynkun. CroiictBa pynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelneHne TUHEHHBIX ypaBHEHHH W CHUCTEM JHHEWHBIX
YPaBHCHUU.

8 KUIACC

Yucaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBONCTBA apuMETHYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenens ¢ UenbIM NIOKa3aTeneM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA Ha
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajreOpanveckor ApoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PannonanibHbIe BRIpAKEHUS U UX PeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pelienue ypaBHEHNM, CBOIAIIMXCS K JUHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWMIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DyHKIMHA

[lonarue Qynkuun. OO6nacTh ONpEACTICHUS W MHOXECTBO 3HAUYCHHM
bynkiuu. CiocoOsl 3aaHus PYHKIIHIA.



I'paduk Pynkuuu. Ytenue cpoiictB (yHkuumu no e€ rpaduky. Ilpumeps
rpaukoB QyHKUUHN, OTPAKAIOLIUX PEAJIbHBIE TPOLIECCHI.

@OyHKIMK, ONUCHIBAOIIKME MPSMYH0 U OOpaTHyX NPONOPLHOHATIbHBIE
3aBHCHMOCTH, UX rpadukn. OyHkmmn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHbie yKcna, UppallMOHAIBHBIC YHCIA, KOHEYHBbIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO AEHUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSIMOM.

CpaBHEHHE [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEWCTBUTEILHBIMU YUCIAMU.

Pasmeppl 0OBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnKE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHEe
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagparHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKHUTEIIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUN. PerieHne TEKCTOBBIX 3ajiady
aNredpanvyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHUI,
OJIHO W3 KOTOPBIX JMHEHHOe, a Jpyroe — BTOpoi cteneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. PemieHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBaaparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGomna, KoopaAuHATHI
BEPIINHBI 1TapabOoIIbl, 0Ch CAMMETPHH ITapadOJIbI.



I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y=x3, y =Vx, y = [x| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHME I10CIIEN0BATEIBHOCTH
pEKyppeHTHOH dhopMyoi U HOpPMyYIIOi n-To YiIeHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. PopMmynbsl n-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IpOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM BaXXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUU NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccruoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYECKON HayKuM Kak cdepbl UelI0BEUYECKOM
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIN3ALINU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (OpPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

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

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIlMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH Ccpenpl, IUIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUI MJII OKpPYXaIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JIPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jornueckmne geicTBUs:

e BBISBIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXKIY MOHATUIMH, (POPMYIHPOBATH
OTpEJICICHUs]  TOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YacTHbIE U oO0IIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM  JUISL  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEJIbBHO HECIIOKHBIE J10KAa3aTEIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpaATh HambOoIee MOAXOMANIMN ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUUE, NpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
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 Pa3BUTHE TpOIECca, a TaKXKEe BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

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 TMpeAcTaBiIeHUS HHPOpMANMM W WLIIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTH, WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIC YYeOHbIe NeCTBHA:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yJbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha MIOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOI popme popMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paboThl MpU PEIICHUU YYEOHBIX MAaTeMaTHYECKHX
3ajay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTbh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKIX
JIIOJICH;

y4acTBOBaTh B TPyNIoOBBIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOIMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEUW, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIIeHUs MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBHI B [I€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTHXKCHUS UM HEJOCTIKCHUS T1ETTH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATBI

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

Yuciia 1 BbIYMCICHUS

BbImonHsaTh, codeTas yCTHbIE M MUCHMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTh pa3HOOOpa3HbIE
CHOoCcOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aIIUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh Yuca.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJbHBIMU
IIOKAa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HATypaJbHbIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonp30BaTh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuasa.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHMM NpPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJACHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

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

OcCylIecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMKHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CJaraéMsiXx,
npUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUJICHOB ISl PELICHUS PAa3IMYHbIX 3aja4
U3 MAaTEeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10KA3aTEIsAMHU LIS
npeoOpa3oBaHUs BRIPAKCHHIA.



YpaBHeHMS U HEPaABeHCTBA

Pemars yiMHEMHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, NMPUMEHSS NpaBuia
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 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

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

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

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

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YUCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

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

OnucelBaTh C TOMOUIbIO (QYHKIMH W3BECTHbIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMKU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MpeACTaBICHHUS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIUIO U3 TpaUKOB pealbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCel JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYMCIEHUH, U300paxaThb IeHCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh mOHATHE apU(pMETHUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, UCIONB3Yys MPU HEOOXOAWMOCTH KaJbKYJSTOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALIUX 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 [OKa3aTelieM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETIICHH C LIETBIM MOKa3aTesIeM.

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

PackianbiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs1 pEHICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

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

[IpoBouTh MpocCTeiIve UCCAeOBaHUSI YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUH pEIICHUS, €CIIM MMEET, TO CKOJIBbKO, H
npouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adll K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CpPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM TMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKky0 WUIIOCTPALUI0 MHOXKECTBA pEIIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAYCHHMS), ONMPENCNITh 3HaUeHHE (YHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMEeHTapHbIX GYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OHCHIBaTh CBOIICTBA YHCIOBOIA
dbynkuu 1o e€ rpaduxy.

K xoHmy oOydueHus B 9 kJjacce oOydYaromMiiCs TOJIYYUT CIICAYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYECKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
coueTas YCTHbIE W TMChbMEHHBIE TPUEMBI, BBIMOJHATH BBIUUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



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

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

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPaBHEHUs, YPABHECHMS, CBOASIIMECS 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 3ajauM  ajareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS UIIA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUui (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU PELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaATh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pELICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMCHIBATH PEHICHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILLIEHUU PA3JIMYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (yHKIMM W3y4eHHBIX BHUJOB. [loka3piBaTh CXeMaTHYECKU

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYEHUU KOA(DPHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U H300paxarb CXxeMaTH4YEeCKU rpaduKu KBaJApaTUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMyIie, MPUBOJIUTE TPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

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

BbINONMHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (OpPMYyN N-ro 4jieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4jeHbl MOCJIEI0BATEIbHOCTH TOYKAMHU HA KOOpPJIUHATHOM
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YHCJIOBBIMH TIOCIICIOBATEIIBHOCTSIMHU, 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 o0pa3oBaTejbHbIE
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 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 4 .K 15
ucia v BeluucieHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciennsi. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 | bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 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 IOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 2
OBTOPEHHE 1 0DODIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 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. HepaBeHcTsa 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, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos JIEeKTPOHHBIE
Nen/m - Tema ypoxa Konrpoabusie Ilpakruyeckue tupponLle
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 [ToHsATHE panMOHAIBHOTO YKCIa 1
) Apudmerrdeckue I1HCTBUS C 1
palMOHAJIBbHBIMU YHCIIAMU
3 Apudmerrdeckue I1HCTBUS C 1
palOHaIbHBIMU YHACIAMU
4 Apudmerndeckue 1eicTBHS ¢ |
palMOHAIbHBIMU YHCIIAMU
5 Apudmerndeckue 1eHCTBUS € 1
palMOHATIBLHBIMU YK CIIAMU
6 Apudmerndeckue 1eHCTBUS € 1
paloOHaIbHBIMU YHACIAMU
7 CpaBHeHue, ynopsi0uMBaHue |
palMOHATILHBIX YUCE
g CpaBHeHue, ynops0unBaHue ]
palMOHATIbHBIX YHCE
9 CpaBHeHue, ynopsa0unBaHue ]
paloOHaIbHBIX YUCEI
10 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1 bubnmorexa LHOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaJIbHBIM [10KA3aTEIEM 1 bubnmorexa LOK

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




bu6nmoreka [IOK

12 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM hitps://m.cdsoo.ru/7f42 154
13 CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIEM bubmmorexa LOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM
15 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MPOLICHTHI U3 pealbHOU MPAKTUKU
16 Penienne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLIEHTHI U3 PeabHOU MPAKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKHU
18 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLICHTHI U3 pealbHOU MPAKTUKU
19 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha
MHOKHUTEIN HATYPAIbHBIX YHCEIT
20 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha
MHOKHUTEIN HATYPAIbHBIX YHCEIT
71 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHMOHATBHOCTH
2 Peanbnpie 3aBucumocti. [Ipsmast u
oOpaTHas MPOTOPIIMOHATHPHOCTH
7 Peanbnpie 3aBucumoct. [Ipsmast u
obOpaTHas MPOTOPIMOHATHPHOCTH
4 Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi MPOTMOPIHOHATBHOCTH
25 KonTponbhas pabota no teme
"PammoHanbpHEIe yncia"
26 byKkBeHHBIE BBIpAKEHUS bubmuoteka [JOK




https://m.edsoo.ru/7f41feec

27 Dopmyiibl
28 DopmyIbl
29 [Tepemennnbie. JlonmycTuMble 3HAYCHUS
MePEMEHHBIX
IIpeoOpa3oBanne OYKBEHHBIX BBIPAXKEHUH,
peodp . P bubnnoreka IIOK
30 PacKphITHE CKOOOK ¥ MPUBE/ICHHE
https://m.edsoo.ru/7f41fafa
MOJOOHBIX ClIaraeMBIX
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUM,
31 ;::K LII)TI/IC CK060K}II/IK1'I HBE eHI/IS bubmorera OK
packp PUBCA https:/m.edsoo.ru/7t41£d70
MOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
32 pacKkpbITHE CKOOOK U IIPUBEJICHUE
IMOAOOHBIX ClIaraeMBbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,
33 pacKpbITHE CKOOOK M TIPUBEICHUE
IMOAOOHBIX ClIaraeMBbIX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnoreka [JOK
IOKa3aTelieM https://m.edsoo.ru/7f421382
35 CBoMCTBa CTEMEHH C HATYPATbHBIM bubmuotexa [JOK
MoKa3arejieM https://m.edsoo.ru/7f42154¢e
36 CBoiicTBa CTENIEHU C HATYPATbHBIM bubnmoreka [JOK
MOKa3aTejieM https://m.edsoo.ru/7f4218be
bu6nuoreka [IOK
37 Mmnorouie
HOTORICHET https://m.edsoo.ru/7f42276¢e
bu6nuoreka [IOK
38 MHoro4ieHbl
https://m.edsoo.ru/7f422930
39 CroxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmmoreka [IOK




MHOI'O4YJICHOB

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHC

https://m.edsoo.ru/7f422af2
bu6nuoreka [JOK

40 MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6nmmoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422fca
42 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f4241d2
47 DopMyIBl COKPAIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxeHrne MHOTOUJIEHOB HA MHOKUTENH bubmorera [OK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHre MHOrOUJIEHOB HA MHOKUTENHN brbmorexa [TOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHre MHOrOUJIEHOB HA MHOKUTENHN brbmorexa [OK
https://m.edsoo.ru/7f4239de
51 Pa3znoxeHre MHOrOUJIEHOB HA MHOKUTENHN
57 KonTponbhas pabota no teme
"Anrebpanyeckue BoIpaxeHus"
53 YpaBHeHue, mpaBuia mpeodpa3oBaHus

YpaBHEHUS, PABHOCHIIBHOCTh YPABHEHHI




JIuHeitHoe ypaBHEHUE C OJTHOM ITIEPEMEHHOM,

>4 peleHue JIMHEMHBIX YPaBHEHUI
55 JIuneliHoe ypaBHEHHE ¢ OAHOW NTEPEMEHHOM, bubnmoreka [JOK
pelIeHne JIUHEHHBIX YpaBHEHUN https://m.edsoo.ru/7f420482
56 JInHeHOEe ypaBHEHUE C OJJTHOM ITIEPEMEHHOM,
peleHue JIMHEMHBIX YPaBHEHUI
57 Pemienue 3aga4u ¢ mOMOIIBbIO YPaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4u ¢ mOMOIIBbIO YPaBHEHHI bubmorera OK
https://m.edsoo.ru/7f420806
59 Pemienue 3agayu ¢ mOMOIIBbIO YPaBHEHHI bubmorera OK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3anau ¢ momMoIpl0 ypaBHEHUN brbmmorexa LTOK
https://m.edsoo.ru/7f420e6e
61 Jlunelinoe ypaBHEHHE C IBYMs bubnuorexa [JOK
HNEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427¢32
& Jlunelinoe ypaBHEHHE C IBYMs bubnmnoreka [JOK
MePEMEHHBIMH U €T0 Tpadukx https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEIHBIX YPABHEHHUH € bubnuoreka [JOK
JIByMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JINHEWHBIX YPAaBHEHHM C
JIBYMsI IEpEMEHHBIMU
65 Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C
JBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI Bubmmorexa [IOK

https://m.edsoo.ru/7f4284de




bu6nmoreka [IOK

68 Pemenue cucrem ypaBHEHUI
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemienue cucrem ypaBHEHHM
7 KoHnTpoapHas padora o Teme "JInHeWHbIC bubnuotexa [JOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha nmpsimoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
74 UucnoBble IPOMEKYTKH bubmorexa LHOK
https://m.edsoo.ru/7f41dff2
75 UucnoBble IPOMEKYTKH
76 Paccrosinue Mvencz[y I[BE/M}I TOYKaMHU
KOOPJIMHATHOM MpsiMOi
77 Paccrosiaue Mexy IByMst TOUKaMu
KOOPJMHATHOMU IIPSAMOM
78 [IpsimoyrosbHas cucreMa KOopArHAT Ha bubnuoreka [JOK
[UIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucreMa KOOpAMHAT HA bubnmnorexka HOK
IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
bubmmoreka [JOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu https://m.edsogru/7f4le8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu Etlffg/ljr?:cll:)gr?}iﬂled%
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 Urenue rpavkoB pealbHbIX 3aBUCHMOCTEN bubmmorexa [TOK

https://m.edsoo.ru/7f41ea24




84 Urenue rpadKoB peaibHbIX 3aBUCHUMOCTEH
bu6nuoreka [IOK
85 I1
OHATHE (pYHKLLITH https://m.edsoo.ru/741ef06
86 I'paduk dyskmm
bu6nuoreka [IOK
87 Csoi i
poffcTsa pyHiil https://m.edsoo.ru/7f41£078
bubnnoreka IIOK
88 i i
Crolictea QysKumii https://m.edsoo.ru/7f41f1fe
bubnnoreka IIOK
8 Jluneii
? HHCHHaS QYHILIA https://m.edsoo.ru/7£427282
bubmuorexa [JOK
0 Jluneii
? HHCHHaS QYHILIA https://m.edsoo.ru/7f427412
bubmuorexa [JOK
1 IT HHOIA
? OCTPOCHHE rpaQuia IMHCHHOM dyHKLHH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON QyHKIIMH
93 I'padux pynkumm y =[x|
94 I'padux Gynkum y =[x|
KonTponbHas pabora no teme
95 "Koopnunats! u rpapuku. @ynkuun" / brbmmorexa [TOK
PAUIHE p - PYRKI https://m.edsoo.ru/7f41£50a
Bceepoccuiickas npoBepouHast paboTa
96 HtoroBas koHTpoJIbHas padoTa / bu6mmoreka [JOK
Bcepoccuiickas mpoBepodHas padboTa https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB
Kypca 7 kiacca, 000011eHre 3HaHUI
08 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B bu6mmoreka [JOK
Kypca 7 kiacca, 00001IeHe 3HAaH A https://m.edsoo0.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX MOHATHA U METOOB bubnmoreka [JOK

Kypca 7 kiacca, 00001IeHIe 3HaHUIA

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




HOBTOpCHI/Ie OCHOBHBIX ITOHATHH B METOJ0B

100 . 1
Kypca 7 Kiacca, 0000IIeHIe 3HAHHMA
101 IToBTOpEHNE OCHOBHBIX MOHATUA U METO0OB | bubnmoreka [JOK
Kypca 7 kiacca, 000011eHIe 3HaHUI https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB | bubnumoreka [JOK
Kypca 7 Kiacca, 0000IIeHIe 3HAHHIA https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne n/m Tema ypoka Konrpoabnbsie IIpakruuyeckue tupposhie
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI pecypesI
1 KBanpaTHbiii KOpeHb U3 UKcia 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UppaIMOHAILHOM YHCIIC 1 bubmorexa HOK
https://m.edsoo.ru/7f42eaaa
3 Jecstruunbie MpUOIMKEHUS |
UPPALMOHATIBHBIX YHCE
4 JecsaTnynbie MPUOIKEHUS |
HPPALMOHATEHBIX YHCENT
5 JlelicTBUTENIbHBIE YUCIIA 1
6 CpaBHeHHE TEUCTBUTEIBHBIX YHCEI 1
7 CpaBHEHHE NEUCTBUTENBHBIX YHCEI 1
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX | bu6mmoreka [JOK
KOpHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apr(pMETHIECKUX KBAAPATHBIX 1 bubmmoreka [JOK
KOpHEeM https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHre YNCIOBBIX BBIPAKECHUH, | bubmmoreka [JOK
COZlepKaIllNX KBaJIpaTHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHme YHCIOBBIX BBIPAKCHHIH, | but6mmoreka [IOK
COoZeprKallNX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHue YNCTOBBIX BHIPAKCHUH, 1 bubnuotexa [JOK




COACPpKAIMX KBaAPaTHbIC KOPHU

[IpeobpazoBaHue YUCTOBBIX BHIPAKECHUH,

https://m.edsoo.ru/7f42e0be
bu6nuoreka [IOK

15
COJIepKaIlUX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ IeIbIM II0Ka3aTeIeM buGnnorexa LHOK
H https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OK arorero mupa (ot
17 DJIEMEHTA] HIE)}(])?I&CTI/I 0 KOI)CME/IIICCKI/IX bubmiorexa LIOK
p A hitps://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKpPYXKaroIieM MUpe
18 CBoiicTBa CTENEHH C LIETIBIM ITOKa3aTeIeM bubmorexa LOK
. hitps:/m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKa3aTeIEM bubnmorexa OK
H hitps:/m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHHU C IENIBLIM ITOKa3aTeIEM bubnnorexa LIOK
H hitps:/m.edsoo.ru/7f435648
21 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubnnorexa LIOK
1 https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubnnorexa LIOK
1 https://m.edsoo.ru/7f435ed6
23 KBagpatHslil TpEXuneH
24 KBanpaTnslii TpéxuneH
)5 Pa3znoxenne kBagpaTHOTO TpEXUIEHA HA bubmmoreka [JOK
MHOXXUTEIU https://m.edsoo.ru/7f42fd38
26 Pa3znosxeHne KBagpaTHOro TpEXUieHa Ha bu6mmoreka [JOK
MHOXXUTEIHU https://m.edsoo.ru/7f42fd38
7 KoHnTponbHas paboTta 1mo Temam bu6muoreka [IOK

"KBanparsbie kopHU. CTENEHHU.

https://m.edsoo.ru/7f42ec80




KBagpaTHbiii TpexuiieH"

bubnmoreka [JOK
28 AreOpantieckas Apode https://m.edsoclfru/7f430382
29 JomnycTtumble 3Ha4eHUsI IEPEMEHHBIX,
BXOJIAINX B alredpandyeckue BhIpaskeHus
30 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJISIINX B aIreOpandecKue BhIPKCHUS
31 OcHOBHOE CBOMCTBO ayiredpandeckon bubnmnoreka HOK
Ipoou https://m.edsoo.ru/7f4308¢6
. bubmuorexa [IOK
32 Coxpamenne apodei https://m.edSO(]fru/7f430a8a
. bubmuorexa [JOK
33 Coxpauienne apodeii https://m.edSO(]fru/7f430f44
34 Coxparuertne xpobeit Eﬁﬁgjﬁgﬁimom
35 CrnoxeHue, BRBIYUTAHUE, YMHOKEHUE U bu6nuoreka [IOK
JIeJICHUE alre0pandeckux apooeit https://m.edsoo.ru/7f43128¢c
36 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubmmoteka [IOK
JeneHue anredbpanyeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIYUTaHNUE, YMHOKEHUE U but6mmoreka [IOK
JIeTICHUE alre0pandeckux apooeit https://m.edsoo.ru/7f4318c2
18 CnoxeHue, BBIYUTAHUE, YMHOKEHUE U bubmmoreka [JOK
JIeJICHUE alreOpandecKkux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BEIpaKEHUIH, bu6mmoreka [JOK
CoJIeprKalInX anredpandeckue Ipoodu https://m.edsoo.ru/7f43259¢
40 [TpeoOpa3zoBaHue BbIpaKeHHH, bu6mmoreka [JOK
coJiepXKaliux anredpandeckue 1poou https://m.edsoo.ru/7f432736
41 [IpeobpazoBanue BEIpAKECHUIA, bubmumoteka [JOK




coJiepXKanux ajaredpandeckue 1poou

https://m.edsoo.ru/7f432736

4 KonTtponpHas pabora o teme bu6mmoteka [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoteka [JOK
43 Kpazpatioe ypasrerie https://m.edsogru/7f42ee1a
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE brbmmorexa LTOK
https://m.edsoo.ru/7f42eela
46 ®opmya KOpHEW KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUs bubmmorexa LOK
https://m.edsoo.ru/7f42£3f6
48 ®dopmysa KOpHEH KBaIpaTHOTO YpaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f42f5a4
bubnmnoreka [JOK
4 Teopema Buera https://m.edsogru/7f42fef0
bubnmnorexka [HOK
50 Teopema Brera https://m.edsoll.ru/7f430076
51 Pemenue ypaBHeHUH, CBOIAIIUXCS K bubmmoteka [IOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43c542
57 Pemenne ypaBHeHM, CBOASIIUXCS K bubmuoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme ApoOHO-palMOHATbHbIE bubnmnorexka HOK
ypaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-pallnOHATILHBIE bubnmnorexka HOK
YpaBHEHUA https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3aJ1a4 C TTOMOIIBIO bubmuorexa [{OK




56

KBaJIpaTHBIX YpaBHEHUI

Pemienne TeKCTOBBIX 3aJ1a4 C IIOMOIIBIO
KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42f75¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f42{8f6

57

58

59

KontponbHas pabora o Teme
"KBaznpaTHbsle ypaBHEeHuUs"

JIuneitHoe ypaBHEHUE C IByMsI
MEPEMEHHBIMH, €ro TrpaduK, MIPUMEPHI
pelieHus: ypaBHEHUH B LEJIBIX YHCIIaX

JluneliHOE ypaBHEHUE C ABYMS

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pellleHus] ypaBHEHUH B IIEJIbIX YHCIaX

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4301{2

60

JInneliHOE ypaBHEHHE C IBYMS
NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pEILIEHUs] ypaBHEHUH B IIEJIBIX YHCIIAX

61

62

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucreM 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI TE€pEeMEHHBIMHU

63

Pemenue cucrem 1ByX JTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

64

65

[Tpumepsl penieHrst CUCTEM HEJTMHEHHBIX
YpaBHEHUH € IBYMSI IEPEMEHHBIMU

[Ipumepsl perieHns CucTeM HETMHENHBIX
YPaBHEHM ¢ IByMsI TIE€pEeMEHHBIMHU

66

['padmyeckas uHTEpIpeTALUsl YPAaBHEHUS C
JIBYMSI IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YpaBHEHUU C ABYMS IIEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpIpETALIUSl YPABHEHUS C

but6mmoreka [IOK




JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUN C ABYMS IIEPEMEHHBIMU

Penrenne TekCTOBBIX 3aJa4 C IIOMOIIBIO

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

08 CHCTEM ypaBHEHUM
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM ypaBHEHUHI
70 Pemienne TeKCTOBBIX 33/1a4 C IOMOIIbIO
CUCTEM ypaBHEHUH
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinble HEpaBEHCTBA C OJTHOMN bubnmnoreka [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42¢840
76 JIvHeiiHbIe HEpaBEHCTBA C OAHOMN
NIEPEMEHHOI U UX pElICHNE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU bubmmoreka [JOK
[IEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEWHBIX HEPABEHCTB C OJTHOM
NIEPEMEHHOM U X pelIeHne
N3o00pakenne pereHus TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM buomorexa [TOK
. https://m.edsoo.ru/7f42c9e4
psAMOit
31 N3obpakenue pemeHust TMHEHHOTO bubmuoteka [JOK

HCPAaBCHCTBA U UX CUCTCM Ha YHCI0BOM

https://m.edsoo.ru/7f42c9e4




pAMOM

KonTtponbHas pabora mo Temam

82 .
"HepasenctBa. CucteMbl ypaBHEHHIT"
bubmmoreka [IOK
83 Homsne gyt https://m.edsoll.ru/7f433c12
24 OO6uacTh ornpeeneHus] 1 MHOXKECTBO bubmmoreka [JOK
3HaYeHUN PYHKIIUU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkumm
g7 CaoticTBa (yHKIINMH, UX OTOOpakeHHE Ha
rpaguke
88 UreHue u noctpoeHue rpagukoB GHyHKIHI
29 [Ipumeps! rpagukoB GyHKIHH,
OTPaXKAIOIINUX PEATbHBIC TTPOIIECCHI
OYHKIINH, OMUCHIBAIOIIUE TPAMYIO U
90 06}1;aT?{yI(; HpOl‘IOpI_[I/I(iIIaJ'ILHiIe ’ bubmmorexa LOK
3aBUCHMOCTH, X rpadhHK https://m.edsoo.ru/7f434bbc
91 ['nnep6ona
bubnmnorexka [HOK
- Pimepbora https://m.edsoll.ru/7f4343e2
93 Tpadpuic byttt y = x* ngﬁﬁ:ﬁfﬁ?mmsn
Oyukiun y =x2, y = x3, y = VX, y = [X];
94 rp}elll({pnlflecée pe,;eHHe, }}llpaBHeH}II/Iﬁ |I/I | bubmmorexa LOK
. https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUIA
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
95 METOJ/IOB KypcoB 7 8 Ki1accoB, 00001IeHE bubmiorexa LOK

3HaHui / Beepoccuiickas mpoBepoyHast

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




pabora

96 Wrorosast koHTpOIBbHAS paboTa / | bubmmoreka [IOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHHE OCHOBHBIX MOHATHIA U

97 METOJIOB KypcoB 7 U 8 Ki1accoB, 00001eHue 1
3HAHUI
[ToBTOpEHHE OCHOBHBIX IMOHATHI H

98 METOJIOB KypcoB 7 8 Kj1acCcOB, 0000IICHHE 1 bubmmorexa LOK

II\, P ’ - https://m.edsoo.ru/7f43736¢
3SHAHHH
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
99 METOJIOB KypcoB 7 U 8 KJ1accoB, 0000IIIcHIE 1 bubmorexa LOK
HOBIIP ’ B https://m.edsoo.ru/7f437510
3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
100 METOJI0B KypcoB 7 8 Kj1accoB, 0000IIeHHE 1 bubmmorexa HOK
HOBIIP > 00001 https://m.edsoo.ru/7£4376b4
3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHI U
101 METOJIOB KypcoB 7 U 8 KJ1acCoB, 0000IIIeHNE 1 bubnmorera OK
OB VP > 000D https://m.eds00.ru/7£436b88
SHAHMH
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
102 METOJIOB KypcoB 7 u 8 KJ1accoB, 0000IIeHNE 1 bubmmorexa LOK
21\, P ’ - https://m.edsoo.ru/7f437858
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJsbnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchl

PanvonaneHbIE ynca, MppalOHAIbHBIE
qrcia, KOHEYHbIE U OECKOHEUHBIC
JecATUYHbIE Jpoou

MHOXECTBO JICHCTBUTEIBHBIX YHCEIL,
JICHCTBUTEIIBHBIC YHCIIa KAK O€CKOHEUHBIC
JECSITHYHBIC POOH

B3aumMHO 01HO3HAYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JCHCTBUTEIBHBIX
YUCEJ U MHOXKECTBOM TOYEK KOOPAMHATHOMN
psAMOI

CpaBHEeHHE IEHCTBUTENBHBIX YHCET,
apupMeTHyecKe JeHCcTBUS C
JNENCTBUTEIILHBIMU YU CIIAMHU

HpI/I6J'II/I)KéHHOC 3HaA4YCHHEC BCIIMYHHBI,
TOYHOCTB HpI/I6J'II/I)KCHI/ISI

Oxpyrnenune yucen

OxpyrieHne uncen

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u olleHKa pe3yJbTaTOB
BBEIYMCIICHUH

10

JIuneliHoe ypaBHeHue. PelieHne ypaBHeHUH,

bu6morex [IOK




CBOOAIIUXCA K JIMH CHHBIM

JInneliHoe ypaBHeHue. Pelienne ypaBHeHuUH,

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

1 CBOJAIIUXCS K JIMHEHHBIM
12 KBagparHoe ypaBHenue. Pemenue bubnuoreka [IOK
YPAaBHEHUH, CBOIALINXCS K KBaJPATHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHenue. Penienue bubnunoreka [JOK
YpaBHEHUH, CBOASIIMNXCA K KBaIPaTHBIM https://m.edsoo.ru/7f43¢c542
14 bukBanpaTHbie ypaBHEHUS buGnnorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl pelieHns ypaBHEHUN TPETbel U
16 4eTBEPTOM CTETNEHEN Pa3JIoKEHUEM Ha
MHO>KHTEIN
[IpuMepsl perieHus: ypaBHEHUN TPEThEeU U
17 YETBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHO>KHTEIN
13 Pemenue npoOHO-paliiOHaNbHBIX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-paliMoOHaIBHBIX bubmuorexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemienue TekcTOBBIX 33au anreOpandeckum
METOJIOM
21 Pemennie TeKCTOBBIX 3a7jau anredpandeckum
METOJIOM
” Pemienue TekCcTOBBIX 33au anredpanyeckum
METOJIOM
23 KonrponbHas pabora o Teme "YpaBHEHUS ¢




24

OJIHOM mepeMeHHOMn"

YpaBHEHHE C ABYMS NIEPEMEHHBIMH H €T0
rpaduk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

26

27

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €TI0
rpadux

CucreMa IByX JMHEUHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMU U €€ pelIeHue
Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
JBYMSI IEPEMEHHBIMU U €€ pelIeHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

28

29

Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ peleHue

Cucrema 1ByX JUHEHHBIX YPABHEHUM C
JBYMs IEPEMEHHBIMU U €€ pellIeHue

30

Pemenue cucrem aByX ypaBHEHU, OJHO U3
KOTOPBIX JINHENHOE, a IPyroe — BTOPOH
CTEIIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHU, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

33

34

Pemrenue cucreM AByX ypaBHEHUMU, OTHO U3
KOTOPBIX JINHENHOE, a IPyroe — BTOPOH
CTCIICHU

Pemrenue cucreM nByX ypaBHEHUMU, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPO
CTENEHU

I'padmueckas mHTEpIIpeTaLIs CUCTEMBI
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

35

Pemrenne TekCTOBBIX 3a/1a4 aNreOpandecKum




crrocoooM

Pemienue TeKCTOBBIX 33a4 anreOpandeckum

36
croco6om
37 KonrtponsHas padora o teme "Crucrembl
ypaBHEHHUH"
38 UucnoBbie HEPAaBEHCTBA M UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 JIlunelinbie HEPaBEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnunoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
42 JIuHeliHble HEPABEHCTBA C OJTHOM bubnmnoreka [JOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II\/’IHeI\/JIHI)IX HEPaBEHCTB C OJHOU
IIEPEMEHHON U UX pELICHHE
44 CucreMsl J'II\/’IHeI\/JIHI)IX HEPABEHCTB C OJJTHOM
MIEPEMEHHON U UX pelIeHHe
45 Cucremsl J'II:IHCI\/'IHBIX HEPAaBEHCTB C OJIHON
IIEPEMEHHON U UX pELICHHE
46 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE bubmmorexa [OK
https://m.edsoo.ru/7f43b098
47 KBagparHbie HEpaBEHCTBA U UX pEILEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE
50 KBanpaTHble HepaBeHCTBA U UX PEIICHUE




I'padmueckas uHTEpIIpeTalls HEPABEHCTB U

bu6mmoreka [JOK

> CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
5 I'paduueckas MHTEpIIpeTALUsl HEPABEHCTB U
CHCTEM HEPAaBEHCTB C JIByMsI IE€PEMEHHBIMU
53 KonrponsHas pabora o Teme
"HepaBencrsa"
54 KBanpatuunas ¢pynkus, e€ rpaduk u bubmuoreka [JOK
CBOICTBA https://m.edsoo.ru/7t4396¢c6
55 KBanpatuunas ¢pynkius, e€ rpaduk u bubnmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBagparuunas ¢pynkuus, e€ rpaguk u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapa6oma, KOOpIMHATHI BEPIIUHBI bubnunoreka [JOK
napabosibl, 0Cb CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpIMHATHI BEPIIUHBI bubnnorexa [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOPAMHATHI BEPIIHBI bub6nuorexa [IOK
mapaboJIbl, OCh CHMMETPHUU TTapadOoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bub6nuorexa [IOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubmuorexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a526
& [TapaGosa, KOOPAUHATHI BEPIIHHBI
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl
63 I'padpuxu pynkmmii: y =kx, y=kx + b,
y=k/X, y=x*, y=vX, y=IX|
64 I'paduxu pynkmmit: y = kx, y=kx + b,

y=k/x, y=x3, y=VX, y=[X




I'paduxu pynkmmit: y = kx, y=kx + b,

65
y=k/x, y=x*, y=vx, y=[X|
66 I'paduxu pynkmmit: y = kx, y=kx + b,
Fk/x7 FXS’ y:VX’ y:|X|
67 I'paduxu pynxmmii: y = kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|
68 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
bubmuorexa [JOK
69 K 0 "d "
OHTPOJIbHAA paboTa To TeME YHKIHH https://m.edsoo.ru/7f43ab84
. bubmuoreka [JOK
70 [TonsiTHE YnCI0BOM MOCIEA0OBATEILHOCTH
https://m.edsoo.ru/7f43e6c6
3ajaHue Mocie10BaTeIbHOCTH
71 eKyppeHTHOH GopmyIoii u popmysoit n-ro Bubmmorexa LIOK
PEKYPP pMY pMY https://m.edsoo.ru/7f43ebda
YJIeHa
7 Apudmernueckas 1 reomeTpuuecKas bubnnorexa [JOK
IIpOrpeccun https://m.edsoo.ru/7f43ed7e
7 Apudmerrueckas U reoMeTpuyecKas bubnnorexa [JOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
@OopMyIIBI N-TO YJieHa apUPMETHUECKON U
74 reollj\)/lez WYECKOH TIPO ch;lﬁ CYMMBI bubmmorexa [JOK
p porp - CYM https://m.edsoo.ru/7f43f58a
MEePBBIX N YWICHOB
@opMyIIBI N-TO YJieHa apUPMETHUECKON U
75 reoII:\)/IeZ WYECKON TIPOr I;c::II)/Iﬁ CYMMBI bubmorexa HOK
p porp el https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
®opMyJIbl N-To WieHa apuPpMeTHIecKoi 1
N N bu6mmoreka [JOK
76 F€OMETPUUYECKON MTPOTPECCUl, CYMMBI

TMECPBLIX N YWICHOB

https://m.edsoo.ru/7f43f0c6




dopMyIbl N-ro YjaeHa apuhMeTUIECKON U

77 eoMe €CKOH mporpeccuii, ¢ bubmmorera [JOK
rCOMETpUY i por W, CyMMBI
P porpecemt, €y https://m.edsoo.ru/7f43f72e
MEPBBIX N WICHOB
dopMyIbl N-ro YjaeHa apuhMeTUIECKON U
78 reOMETPUYECKON MPOrpecCrid, CyMMBbI bubmmorera [JOK
P POTpeceriL, €y https://m.edsoo.ru/7f43f8a0
MEePBBIX N YICHOB
N300paxkeHne WICHOB apu(PMETHISCKON U
79 F€OMETPUYECKON ITPOrpeccuil TOUKamMu Ha
KOOPJMHATHOMN TIJIOCKOCTH
N300paxkeHne WICHOB apu(PMETHUSCKON U
80 reOMEeTPUUYECKOI MpOorpeccuii ToukaMu Ha
KOOPJAMHATHOW INIOCKOCTH
81 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT
bu6mmoreka [JOK
82 CnoskHbIe MPOLIEHTHI
https://m.edsoo.ru/7f43feQe
33 Cio e IhoLe bubmuoreka [JOK
JIO)KHBIC TTPOIICHTHI
p https://m.edsoo.ru/7f4401a6
84 KonrtponbHas pabora no teme "Hucnossle bub6nuorexa [IOK
MOCJIe10BaTeIbHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpeHme, 06001IEHNE U CHUCTEMATH3AIUS
25 3HAHUU. 3aMUCh, CpaBHEHUE, IEHCTBUS C
JNEHUCTBUTENFHBIMH YUCIIAMH, YACIOBAS
npsmas
[ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AITHIS
86 3HaHu#. [IpoLeHThI, OTHOIIEHHUS,
MIPOTOPIIAN
g7 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITIS

3HaHuit. OKpyrieHue, npulInKeHHE,




OLIEHKA

[ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS

. bubnmoreka [JOK
88 3gaHui. Penienne TeKCTOBEIX 3a1a4
https://m.edsoo.ru/7f443b12
apu(pMETHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE U CHUCTEMATH3AIUS
. bubnmoreka [JOK
89 3HaHuH. Penenne TeKCTOBBIX 3a4a4
https://m.edsoo.ru/7f443cd4
apu(METHYECKIM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
N bubmuoreka [JOK
90 3HaHUK. Penenne TeKCTOBRIX 3a1a4
https://m.edsoo.ru/7f443fea
apu(METHYECKIM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
. bubmuoreka [JOK
91 3HaHui. [IpeoOpazoBanue anredOpanvaecKux
- https://m.edsoo.ru/7f4441ca
BBIPKECHUH, IOMTYCTUMbIC 3HAUCHUS
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
. bubnuotexa [JOK
92 3Hanuil. [IpeobpazoBanue anredbpandeckux
- https://m.edsoo.ru/7f444364
BBIPaXXEHUH, I0NTyCTUMbIE 3HAUECHUS
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
. bubnuotexa [JOK
93 3Hanui. [IpeoOpazoBanue anredpandeckux
N https://m.edsoo.ru/7f4446f2
BBIPaXXEHUH, I0NTyCTUMbIE 3HAUECHUS
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHIS
. bubmuorexa [JOK
94 3HaHui. [IpeobpazoBanue anredGpanvaecKux
- https://m.edsoo.ru/7f444a94
BBIPOKEHHH, IOMyCTUMbBIC 3HAUCHUSI
[ToBTOpeHmEe, 06001IEHNE U CHUCTEMATH3AIUS
. o bubmuorexa [JOK
95 3HaHU. OyHKIMKU: TOCTPOEHHUE, CBOWCTBA
. https://m.edsoo.ru/7f444c56
M3Y4YEHHBIX (pyHKUINN
[ToBTOpEeHmEe, 06001IEHNE U CHUCTEMATH3AIUS
. . bubnuorexa [JOK
96 3HaHu. OyHKIMU: IOCTPOCHUE, CBOMCTBA

M3YYEHHBIX (PYHKITHIA

https://m.edsoo.ru/7f444{44




HOBTOpCHI/IC, O606H.[CHI/IC n cucreMarusanusa

97 3HaHni. OyHKIUU: HOCTPOEHUE, CBOMCTBA 1 Bubmaoreka LJOK
 COYHKUHH: TIOCTPOCHHE, htps://m.edsoo.ru/7f44516a
M3YYEHHBIX (PYHKITHIA
[ToBTOpEeHME, 0000IIEHNE M CHCTEMATH3AIUS
98 3gaHui. OYHKIIMA: TOCTPOCHUE, CBOMCTBA 1 Bubmaoreka LJOK
- YHKHHH: TOCTPOCHHE, https://m.edsoo.ru/7f4452¢6
M3YYCHHBIX (pyHKIMH
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
99 3HaHui. ['paduyeckoe penieHue ypaBHEHHIMA 1 bubmoreia OK
P p yp https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
100 3Hanuil. ['paduuaeckoe pemenne ypaBHEHUH 1
U UX CUCTEM
101 Wrorosas KoHTpoJIbHAsT paboTa 1
102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJibTara
1 Uucna v BBIYUCIECHUS
1 BoimonusATe, coyeras ~ yCTHbIE M IHUCBbMEHHBIE  MPHUEMBI,
. apudmeTnueckue AeUCTBUS C PAIIMOHATBHBIMH YUCIIAMU
HaxomuTh ~ 3Ha4YeHHWs]  YMCIOBBIX  BBIPAXKCHHH,  MPUMEHSTh
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUH, COIepKaluX OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH
[lepexoauts oOT oaHON (OpMBI 3amuUcH 4YUCEl K  Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJ0YMBATh PALIMOHAJIbHBIE YUCIIA
1.5 Okpyriarh uyncna
BrINomHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYHUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUH. BBINONHATH  JEUCTBUS  CO
CTENEHSIMU C HaTypaJbHBIMHU TTOKA3aTeIISIMU
L7 [IpuMeHATh mNpU3HAKU JENMMOCTH, PAa3J0KEHHE HAa MHOXUTEIN
' HaTypaJIbHBIX YHUCEI
Pemate  mpakTHUKO-OpUEHTUPOBAHHBIE  3a/layd, CBA3aHHBIE C
OTHOLLIEHHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYUH,
1.8 MPOIICHTaMH, HMHTEPIPETUPOBATh PE3YJAbTAThl pEUIeHUs 3aaad C
y4€TOM OTpaHUYEHM, CBSI3aHHBIX CO CBOWCTBAMHM pPAaCcCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonb3oBath anreOpanvyeckyro TEPMHUHOJOTHIO U CHUMBOIIUKY,
' MIPUMEHSITH €€ B IIPOIIECCE OCBOCHHS YIeOHOTO MaTepualia
55 Haxomuth 3HaueHUss OYKBEHHBIX BBIPAKEHUN TIPH  33JaHHBIX

S3HAYCHHUAX MMEPEMECHHBIX




BoimonHATe mpeoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

- MIPUBEJICHUEM MOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BbINONHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOIOWIEH, NPUMEHATh (OpMyJbl KBaJpara CyMMbl M KBajpara
pa3HoCTH
Ocy1ecTBIATh pa3aoKEHUE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOLIEro MHOXHTES, TPYNIIUPOBKU CIaraeéMbiXx,
npuUMeHEHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa3oBaHKsI MHOTOYWICHOB JJISl PELICHUS pPa3IMYHbIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaJIbHOM IPAKTUKU
)7 Hcnonb3oBaTh CBOMCTBA CTENEHEH € HaTypajJbHBIMHU IOKa3aTENIsIMU
. TUTSL TPEOOPa30BaHUS BRIPAKESHUH
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate nuHeHHBIE YpaBHEHUS C OJHOW NEPEMEHHOH, NpUMEHss
3.1 IpaBWIa Mepexoaa OT UCXOJHOTO YpaBHEHMSI K PaBHOCHIBHOMY EMY.
[IpoBepsATs, SIBIISETCS JIM YUCIO KOPHEM YPaBHEHUS
32 [IpumensaTs rpaduyeckue MeTOAbl MPU PELICHUHM JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
33 [TonOupath npUMepsl Hap YKCeN, SBISIOMIMXCSA PELIEHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOpAMHATHOMN TIOCKOCTH IpaduK TMHEHHOTO ypaBHEHUS C
34 IBYMsI NIEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI
pELIeHNs] ypaBHEHUS
3.5 Pemate cuctemsl 1ByX JMHEHHBIX YPAaBHEHMH C JBYMS IIEPEMEHHBIMU,
' B TOM 4HUCIIE TpapUUecKu
CocTaBiATh U pemarh JMHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 1O YCIOBUIO 33/1a4, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YECHHBIN pe3ynbTar
4 Koopaunats! u rpadpuku. @yHKIuu
N300pakaTh Ha KOOPIMHATHOM MNpPSIMOMl TOUYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTpPE3KH, HHTEpBaJbl, 3alHCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanvyeckoM s3bIKe
42 OTtmedaTe B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 33JaHHBIM

KOOpJIMHATAM




4.3

4.4

4.5

4.6

Crpouth rpaduku muHEHHBIX GyHKIHA. CTpouTh Tpaduk GyHKIUN y
= x|

OnuceiBaTh C MOMOIIBI0 (YHKIIUH HM3BECTHBIE 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHME, IIEHY, KOJUYECTBO,

CTOMMOCTb, TPOU3BOIUTENIEHOCTD, BpeMsi, 00BEM pabOTHI
HaxoauTs 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa

[lonumats rpaduyeckuwii cnoco® TPEACTABICHUS U aHAIM3A
uHpOpMAIMY, W3BJIEKATh W HMHTEPHPETHPOBATh HH(POPMALHUIO U3

rpauKOB peasbHBIX MPOLECCOB M 3aBHCUMOCTEH

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJabrara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

Yucna v BRIYUCICHUS

1.1

Hcmonn3oBaTh Ha4dYaJIbHBIC MpCaACTaBICHUA 0 MHOXCECTBC
ﬂeﬁCTBHTCHLHLIX quceil OJid CpaBHCHUA, OKPYIJICHUS U BBI‘IPICJIGHI/Iﬁ,
1/1306pa>1<aT1) llef/'ICTBI/ITeJII)HI)Ie qyucijla TOYKaMHM Ha KOOpIIHHaTHOﬁ

psAMOI

1.2

1.3

HpI/IMeHHTB IIOHATHC apI/I(I)MeTI/I‘{eCKOFO KBaApaTHOT'O KOpHH,
HaxXOJUTb KBaApPaTHBIC KOPHH, HCIOJB3YyA IIpU H€O6XO}II/IMOCTI/I
KaJIbKYJIATOP, BBINIOJIHATDH Hp606pa3OBaHI/I$I BBIpa)KeHHﬁ, COACPpKaINX

KBaJpaTHbIE KOPHU, UCIOJIb3ysl CBOWCTBA KOPHEN

Hcrmonp30BaTh 3amucu  OOJIBIIMX M MAJBIX YHCEI C IIOMOIIBIO

JECSITUUHBIX Apobeii u creneneit uncna 10

Anrebpanueckue BbIpaXeHUs

2.1

[IpyuMeHATh TIOHATHE CTENEHU C LEJIbIM II0Ka3aTeJIeM, BBINOJIHITh
npeoOpa3oBaHusl BBIPAKEHUM, COACPNKAIIUX CTENEHH C IEIBIM

IIOKa3aTcjIieM

22

2.3

BbINONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALlMOHAIBHBIX
BBIDA)KCHUM HAa OCHOBE IIpaBUJ JECWCTBUM HaJ MHOIOWICHAMH U

anredpandeckuMu ApoOsMu

PacknanpiBaTe KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN




24

3.1

3.2

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUH ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MaTeMAaTUKU, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemwate sMHENHBIC, KBagpaTHbIE YpPAaBHEHHS U  PAalMOHAIBHbBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI [IBYX YPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduuecKux
IIpeICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM ypAaBHEHUE WM CHUCTEMA

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIpoyee)

33

[lepexoauth OT croBecHOM  (OpPMYNIHpPOBKM 3amadyu K  e€
anredpanvyecko MOJIENHM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4H1 HOJ'Iy‘lCHHBIﬁ pe3yjbTart

34

4.1

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ HCHONB30BaTh (YHKIMOHAJIBHBIE TIOHSATHS U S3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHsI), OMPEACNATh 3HAUCHUE
GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENesaTh CBOWCTBA (HYHKIIMH

o e€ rpaduky

4.2

9 KJIACC

Ctpouts rpadvku d71eMEeHTapHBIX QPYHKINN BUA:
y =k/x, y=x>y =Xy = [X|, OMUCBIBATb CBOMCTBA YNCIOBOMH (YHKIIII
o e€ rpaduky

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

1
1.1

Yucaa v BEIYMCICHUS

CpaBHI/IBaTB U YHOpAAOYMBATHL pPALUMOHAJIBHBIC W HWPpAlHWOHAIILHBIC




quciia

1.2

BremoaaaTh apI/I(bMeTI/I‘ICCKI/Ie IIGfICTBPIﬂ C pallMOHaJIbHBIMKU YUCJIaMH,
CoucTass YCTHbIC U NHMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHUSA C

HppaiiOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonute 3HaueHusi creneHeld ¢ UENbIMU IOKAa3aTelsIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHU S YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTCHBHLIe YucCiia, BBIIOJHATH NPUKHUIKY PE3YyJIbTaTa

BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUMN

2.1

22

23

24

YpaBHEHHUs U HEpABEHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHbIC YpaBHCHU, YpaBHCHUA,

CBOAAINIMUECCA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paI_II/IOHaJ'ILHLIC YpaBHCHUA

Pemartn cuctemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYM: IIEPEMEHHBIMU
U CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPAaBHCHHUC HEC ABJIACTCA

JIMHENHBIM

Pemarh TekcToOBBIE 3amauu anre6pa1/1quKI/IM CII0cOo0OM ¢ IIOMOIIBIO
COCTAaBJICHHUA YpPAaBHCHHA WM CUCTEMbI IIBYX ypaBHCHI/Iﬁ C ABYM:I

NEPEMECHHBIMU

[IpoBoauTh mpocCTEWIlINE HCCIEIOBAHUA YpPAaBHEHUH U CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKux
Mpe/ICTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHHUE WU

cucreMma ypaBHeHI/Iﬁ peumeHus, €CJIin UMECT, TO CKOJ'IBKO)

2.5

2.6

2.7

Pemrats JIMHEHHBIC HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
I/I306pa)KaTB pCeHICHUC HECPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3aI1MChIBaThb

peuIeHue ¢ MOMOIIIbIO CUMBOJIOB

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOHArOIue KBAaApaTHOC HCEPABCHCTBO, 1/13o6pa>1<aTb pCUICHUC
CUCTCMbI HCPABCHCTB Ha YK CIOBOM HpﬁIMOfI, 3alMUCbIBATh PCUICHUC C
ITOMOIIBIKO CHMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NPpH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Paco3naBate  (QyHKIIMM ~ W3yYEHHBIX  BHUJOB. [TokasbiBaTh

CXEMAaTUYEeCKHU PACIIOJIOKEHHE Ha KOOPJMHATHOMN TJIOCKOCTH IpapuKoB




¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

33

34

4.1

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
IJIOCKOCTH TpadukoB GyHKUMA Buaa y = VX, y = |X| U omuchIBaTh
cBoicTBa (DYHKITHI

Crpoutb ¥ wH300pakaTh CXEMaTHYECKH TpaduKu KBaJPATHUIHBIX
(GyHKIMH, ONHUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIHHA IO WX
rpadukam

Pacnio3naBath KBaIpaTuuHyr0 (QYHKIHIO TI0 (Qopmylie, TPUBOAUTH
MpPUMEPHl KBaJAPAaTHYHBIX (QYHKIUH W3 peallbHOW KU3HH, (DU3HKH,

r€OMETpUU
ApudmeTnueckas U TeOMETpUYECKasi IPOrpeccuu

Pacnio3naBath apupMeTHYECKYI0 U T€OMETPHUECKYIO ITPOTPECCHH TIPU

Pa3HbIX crocobax 3aJaHusg

4.2

4.3

BEBITIONHATE BBIYUCICHUS C KCIOJNB30BAaHHEM (GOPMYJ n-TO YICHA
apu(MeTHUYeCKOl U reoOMeTPUUECKON MPOrpeccHii, CyMMBI MEPBHIX N

YJICHOB

N300pakaTh 4I€HBI MOCIEIOBATEIHFHOCTH TOYKAMH HA KOOPJUHATHOU

IIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIC 3aaayu H3 peanLHoﬁ KHN3HHU (C HCITIOJIb30BAHUECM

KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aIUCH
1.1 npoberi k apyrou. IloHsTHE panMOHAIBPHOTO YHCIIA, 3alKCh, CPaBHEHHE,
YIOPSA0OYMBAHUE PALIMOHATIBHBIX YHCEI
15 Apudmernueckue IeMCTBUS ¢ pallMOHANBHBIMU YnciIaMu. Pemenue 3agay u3
' peanbHOM MPaKTUKU Ha YacTH, Ha 1podu
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, MpeoOdpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJIE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEAJIbHOU ITPAKTUKU
15 [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEIl
L6 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle 1HpsMas M oOpaTHas
' [IPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHHs
-1 IlepemeHHBIE, YHCITIOBOE 3HAYEHUE BBIPAKEHUS C NIEpEeMEHHON. JlomycTuMmble
' 3HAYEHUS NIEPEMEHHBIX
55 [IpencraBieHne 3aBUCUMOCTH MEXJy BEIMYMHAMH B BUAE (OPMYIIHI.
' Boeruucnenns no gpopmynam
53 [IpeoOpazoBanrne  OYKBEHHBIX  BBIDQKEHHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM
5 s OpHounenbl U MHOrouseHsl. CreneHb MHOrowieHa. CliokeHue, BBIYUTAHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y @opMysbl COKpPAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBbI U KBaJApaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHust
31 VYpaBHeHHe, KOpeHb YypaBHEHHS, IMpaBuUiia NpeoOpa3oBaHUS ypaBHEHMS,

PaBHOCHUJIBHOCTb YPAaBHEHUN




JluHeitHoe ypaBHEHME C OJHOW NEPEMEHHOW, YMCIIO KOPHEH JIMHEHMHOTO

32 YpaBHEHUs, PEIICHNE JIMHEUHBIX YPaBHEHUN
33 CocraBieHHEe ypaBHEHUI 110 YCJIOBHUIO 3a/1aud. PellleHue TEeKCTOBBIX 3a4ay C
' MIOMOILBIO YPABHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEeHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJICTaHOBKU. [IpuMepbl pemmeHus: TeKCTOBBIX
3a/1a4 C MOMOULIBIO CUCTEM YpPaBHEHUU
4 Koopaunate! u rpadpuku. @yHKIMN
4.1 Koopaunara To4ku Ha psMoi
42 YuciioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' pAMOM
43 [TpsimoyronbHasi cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHBIX GopMmyrnamMu. UteHune rpaduKoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuu. CoiicTBa GpyHKINN
4.6 Jlunetinas Qynxuus, e€ rpaduk. ['padux yHkmun y = [x|
47 ['paduueckoe pemieHue IHHEHHBIX YPaBHEHWH W CHUCTEM JIMHEHHBIX
' YPaBHEHUNU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BBIYUCICHUS
. KBagpatHblif kopeHb u3 uucna. IloHsTHe 00 HppanMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpolicTBa apu@MeTHYECKUX KBaAPATHBIX KOPHEM M HX NpUMEHEHUEe K
1.2 peoOpa30oBaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JleficTBUTENbHbIC
qucna
1.3 Crenens C 1enbIM TIOKaszarenieM U e€ cBoiicTBa. CTaHmapTHas 3alKCh YUCIIa
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpaTHblii TpEXWIEH, pa3I0KeHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIN




2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajre0pandeckoi 1poou

2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei

2.4 PanmionansHbIe BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA

31 KBanpatHoe ypaBHenue, ¢Qopmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOAAIIMUXCA K TUHEHHBIM U KBaJAPATHBIM

33 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'padmueckas uHTEpnpeTanysi ypaBHEHHH C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPaBHEHUH C JABYMs IlepeMeHHbIMU. [IpumMepsl perienus cucrem
HEJIMHEUHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepapeHncTBo ¢ 01HOM NTepeMEeHHOM

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHelHble HEpAaBEHCTBA C OHON NIEPEMEHHOMN

3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUU

il [lonstne ¢ynknuu. OOIaCTh ONpENeNeHUs UM MHOXKECTBO 3HAaYEHUI
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN

4.2 I'paduk pynkumu. YreHue cBONCTB GyHKIUH 1O €€ rpaduxy

4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXxKaroMUX peaabHble IPOLECCH

a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MPONOPLHOHAIbHbBIE
. 3aBUCUMOCTH, UX IrpaduKu

4.5 OyHKIUU y =x7 y = x°

4.6 Oynkiun y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

1.1

Yucia U BEIYHCIIEHUS

PanmonanbHubie 4quciia, HpPpAlMOHAJIBHBIC YHCIIA, KOHCYHBIC U OCCKOHEUHBIE

JeCATHYHbBIE JPOOH




MHO0XECTBO HGﬁCTBHTGJ’IBHHX YHCCII, HGIZCTBHTGHI)HBIG Ypciia Kak 0€CKOHEUHBIE

JACCATHYHBIC ,Z[pO6I/I. BzaumMuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

h2 JICHCTBUTEIIbHBIX YHCET U KOOPAUHATHOU NpsAAMOil. CpaBHEHHE IEHCTBUTENBHBIX
qrcen
1.3 ApudmeTndeckne NeHCTBUS ¢ IEHCTBUTEILHBIMEI YUCIIAMU
W3mepenusi, mpubImKkeHus, oleHKd. Pa3mMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
1.4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. ITpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHusa. Okpyriaenue uucen. Ilpukuaka u oneHka
pE3yJIbTaTOB BBIYMCICHUN
2 VYpaBHEeHUS 1 HEpABEHCTBA
2.1 YpaBHEHHUs C OHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHU, CBOASIINXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpumepsl pelIeHHs YpaBHEHHM TpPETbed W
' 4eTBEPTON CTENEHEHN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenne npo6GHO-paliiOHANBHBIX YpaBHEHUN
2.6 CucreMmsl ypaBHeHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
29 Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOU CTEIIEHH
2.10 I'paduueckas MHTEpIIpeTALMs CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
2.11 Penienne TekcTOBBIX 3a/1a4 aJireOpanyeckuM crnocodom
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM
2.15 KBangparnsie HepaBeHCTBa
516 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMS
' NIEPEMEHHBIMU
3 DOyHKIUH
31 KBagpatuunas ¢yakuus, e€ rpaduk u cpoiicTBa. [lapabosa, KOOpAMHATHI
' BEPIINHBI 1apadoiibl, 0OCb CHMMETPUHU MapadoIbl
3.2 I'paduku pynkuuit y=kx, y=kx+b n ux cBoiicTsa




3.3 I'paduku bynakumit y=k/x, y = x> u ux cBoiicTBa

34 I'paduku GyHKIMI , 1 UX CBOMCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

i1 Omnpenenenue U crocoObl 3aJaHUsl YUCIOBBIX MOCJeNI0BaTeIbHOCTEeH. 3a1anue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (hopMyIioit U popMyIioif n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeTHUECKOH
' IIPOrPECCUH, CYMMBI IIEPBBIX 71 YWICHOB

13 I'eomerpuueckass nporpeccuss. PopMmyibl n-ro0  WIEHA T'€OMETPUYECKON
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YWICHOB

44 N3o0pakeHre dWIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCHid
' TOYKaMHU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Cro’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIIOJIb30BaTh rpaduueckoe npecTaBlieHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BBICKA3bIBAHHWA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YMcia, OOBIKHOBEHHAs ApoOb U
JecsiTUYHas IpoOb, CTaHIAPTHBINA BUJ YMCIIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apu(pMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHUCIA; yYMEHHE JAeNaTh MNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM I[OKAa3aTeseM,
apupMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJIbIlIe €NWHMIIBI, YMEHHE BBIMOJHATH pacdy€Tsl 1O QopMymam,
peoOpa3oBaHus IENbIX, JAPOOHO-pAllMOHANBHBIX BBIPAKEHUH U
BBIP@KEHHUI C KOPHSAMH, Pa3JI0OKEHUE MHOTIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHONIb30BaHHWEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaJapaTa CyMMBbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 U KOOPAMHATHYIO IUIOCKOCTh Ul HM300paKEHUS pEIICHHM

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIOCTOSIHCTRBA, MIPOMEKYTKH
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBAThH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAs (YHKIMS, KBaJpaTuuHas ()yHKIH,
oOpaTHas TPONOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/ad U3 JPYTUxX
y4eOHBIX TPEAMETOB W peajbHOM JKU3HH, YyMEHHE BBIPAKAThH

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune ONCprUpoOBaTh IIOHATUSAMMU. I10CJICAOBATCIIbHOCTD,
apupmeTnyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelleHuH 3a/ady, B TOM YHCIe 3a/1ad U3 JIPYTux

Y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

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

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEYrodbHUKH, MPSIMOYTOJIbHBIA TPEYrONbHUK,

MearaHa, OMCCEeKTpUCca W BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTejibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYKarOIIEM
MHUpE; YMEHHUE MpUMEHATh (OPMyJIbl IEpUMEeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIe1a; YMEHHE NPUMEHSATh MPU3HAKU
paBEeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTOHOMETPHUECKHUE COOTHOLICHHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

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

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMU:  IPSAMOYIOJIbHAs  CHCTEMA
KOOpJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BENCHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

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

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH 151 Hp606pa3OBBIBaTL




15

16

nHGOpMalLMIO, MPEJICTABICHHY0 B Taliuuax M Ha JuarpaMmmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pEIIaTh
3a/lady METOJIOM OPTraHHW30BAHHOIO mepedopa W € UCHOJIb30BaHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHUBAaTh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HHU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBIIAIOIIMECS  PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna u BBIYUCICHUS

1.1 HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH IEIbIX YHCel

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' NepUOANYECKHE JPooH

13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroHATbHBIMU
' YUCIaAMHU

14 JleiicTBuTenbHbIC 4YHCla. ApUPMETHYCCKHE ONEpaluil C JICHCTBUTEIHHBIMU
. YUCIAMU

s [IpubnmxEéHHbIE BBIUMCICHUS, TPABUJIAa OKPYIJICHUs, TPUKUIKA U OIEHKa
. pe3ynbTaTa BRIUMCICHUN

2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUS (BBIPAKECHHSI C IEPEMEHHBIMH )

55 Crenenp ¢ nenbiM TmokaszatesieM. CTeneHb C pPalMOHAIBHBIM IMOKA3aTEJIEM.
' CBoiicTBa cTENEHU

2.3 MHorousIeHBI

24 Anrebpanueckas ApoOb

Y Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
' apuQMeTHIECKUMHU KOPHSIMH HATypalbHON CTETICHH

3 YpaBHEHHUS 1 HEpABEHCTBA

31 ensie u npoOHO-parmoHabHBIE ypaBHeHHs. CHCTEMBI U COBOKYITHOCTH
. YpaBHEHUU

1s ensie u apoOHO-panmoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3amau

4 YucioBble OCIE0BATENLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEN

49 Apudmernueckass W rTeoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX

IIPOLICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkmuu. ['paduk  PyHkoum. O6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkmun. [IpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. MakcuMymsl U
MUHUMYMbl (yHKIMH. Hanbosbinee M HauMeHbllee 3HaueHUE (QYHKLHMM Ha
IIPOMEXKYTKE

6 KoopanHaTs! Ha IpsAMOM U IJIOCKOCTH

6.1 KoopaunaTthas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus

7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabsHUKI

7.4 OKpy’>XKHOCTb U KpYyT

7.5 H3mepeHue reoMeTpu4eckix BEIMYUH

7.6 BekTops! Ha miockocTr

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 Komb6unaropuxka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Maremaruka. Anredpa: 7-i kinacc: 6a30BbId YPOBEHB: YUCOHUK; 15-¢
uznanue nepepadoranHoe MakaporueB FO.H., Munaiok H.I'., Hemkos K.H.
u jp.; nox peaaknuent TersikoBckoro C.A. AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

2. Maremaruka. Anredpa: 8-i kiacc: 6a30BbIl YpOBEHB: yueOHOE TocoOue/
IO.M. Konsrun, M.B. Tkauea, H.E. ®enoposa u np.-2-e usza.crep.-
Mockaa: [Ipocsemenue, 2020

3. Maremaruka. Anrebpa: 9-it kimacc: 0a30BbIi YPOBEHbB: yueOHOE 1mocooue/
I0.M. Konsarun, M.B. Tkauesa, H.E. ®enoposa , M. . 11ly6un,-Mocksa:

ITpoceemnienune, 2020

METOIAUYECKHUE MATEPHUAJIBI JIUIAA YUUTEJIA
1. Meronnueckre peKOMEH IalUU 10 MPEToJaBaHUI0 aIreOphl U
reometpun B.B.[laBwioB, JI.B.3ankoB, M.I1.ITonoBa
2. Tloco6ue o ucnonszoanuto MKT B npenoaBanuy MaTeMaTHKH,
E.B.bonnmapenko
3. TunoBsl€ MJIaHBI YPOKOB IO pa3zaeiam mporpammel, B.B./laBeinoB
Metoauyeckue pekoMeHauu no audhepeHunpoBaHHOMY 00yUESHHUIO,

B.B./laBb110B



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. Knaccuas onnaiin- miatdopma "doxcpopa'
2. Pecypc "O6pazoBarensHas miardopma "AKmacc"
3. YouTube-kaHanel ¢ METOAMYECKUM BUEO "MaTeMaTuka Jiisl yuurenein"”
4. Ilopran "Yuu.py", "PemryOI 3"

5. DnexkTpoHHas oubnmoreka "KubepJlunka"
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