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HOACHUTEJIBHAASA 3AIIMCKA

AnreOpa siBIsieTCS OJJHUM M3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUs: OHA
oOecrieurBaeT M3Y4YCHUE JPYTUX JUCIUIUIMH, KaK EeCTECTBEHHO-HAy4yHOro, TaK U
T'YMaHUTApHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOAMMO JIJIsl MPOIOJKEHHST 00pa30BaHus U B
MOBCETHEBHOW KM3HHU. Pa3BuTue y o0O0y4aromuxcss HayYHBIX MPEJCTAaBICHUNA O
MPOUCXOXKJIECHUM W CYIIHOCTH alreOpanueckux aOCTpakiui, crmocode OTpakeHUs
MaTeMaTH4YeCKOM HAayKOW SIBICHWM M TIPOIIECCOB B MPUPOAE U OOIIECTBE, POJIH
MaTeMaTU4ECKOro MOJCIUPOBAHUS B HAYyYHOM IO3HAHWHU U B MPAKTUKE CIOCOOCTBYET
(GbOopMUPOBAHUIO HAYYHOTO MHPOBO33PCHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX JJIs
ajanTalii B COBpeMeHHOM IudpoBoM oOmiecTBe. M3yuenne anreOpsl obecreunBaeT
pa3BUTHE YMEHUs HaOII0JaTh, CpPaBHHUBATh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JNEUCTBUSL M BbBIBOJBI, (OpMYNHUpoBaTh yTBepxkaAeHUs. OCBOeHHE Kypca anreOpbl
00ecCreynBaeT pa3BUTHE JIOTUYECKOTO MBINIICHUS OOYYaIOIMMUXCA: OHH HCIONB3YIOT
JNEAYKTUBHbIE M WHAYKTUBHBIE pacCYXICHHs, OO000IIeHHne | KOHKPETU3alHUIO,
abctparupoBanue u aHajoruto. OOydeHuwe anreOpe mpenanojaraeT 3HAYUTEIbHbBIN
00BEM CaMOCTOATEITLHON ACSITEIILHOCTA O0YyYalomuXcsi, MOITOMY CaMOCTOSITEIIHHOE
pEeIIeHHE 3a/1a4 SABIISIETCS peain3aliueit 1esITeIbHOCTHOTO IPUHITUIIA O0YUEHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Amnredpa» HJisi OCHOBHOI'O OOIIETo
o0pa30oBaHUsl OCHOBHOE MECTO 3aHMUMAIOT COAEPKATEIbHO-METOJUUECKUE JTMHUU:
«Yucna ©  BBIYUCIHCHHS», «ANTeOpandyecKkue BBIPOKCHHS», «YpaBHEHUS U
HepaBeHCTBay, «Dynkiun». Kaxmas w3 3TUX coaepKaTeIbHO-METOMYECKUX JIMHUN
pa3BUBAETCS HAa MPOTSHKEHUHM TPEX JIET M3YyYEHHS Kypca, B3aUMOAECHCTBYS C APYTUMU
ero JuHUSIMU. B Xome wu3ydeHHss y4eOHOTro Kypca OOydarolmuMcsl TMPUXOJUTCS
JIOTUYECKU PaCCyXXJIaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBsI3u ¢
ATUM B MPOrpaMMy y4eOHOTO Kypca «Anredpa» BKIIFOUCHBI HEKOTOPhIE OCHOBHI JIOTHKH,
NpE/ICTaBJIEHHbIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaThyecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIHE OBJIAJICHUIO 00 y4JarouMucs OCHOB YHUBEPCAILHOT O
MaTeMaTu4eckoro sizbika. CopepxaTenbHOW U CTPYKTYPHOU OCOOEHHOCTBIO y4e€OHOTO
Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yuclia W BBIYUCICHUS CIYKUT OCHOBOM MJis JaidbHEUIIEro
U3YYCHHUS] MATeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYalOIIUXCS JIOTUYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TOJH30BATHCS ~ AITOPUTMaMH, a TaKxke
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX Ui TMOBCEIHEBHOM IKU3HH.
Pa3BuTue MmoHATHS O YuMClE HAa YPOBHE OCHOBHOI'O OOHIEro 0Opa3oBaHUs CBS3aHO C
palMoHaIbHBIMUA M HUPPALMOHAIBHBIMU YUCIaMU, (OPMHUPOBAHUEM IMPEIACTABICHUNA O
NEHUCTBUTEIIBHOM YHCIE. 3aBEpUICHUE OCBOCHHUS YHUCIOBOM JIMHUM OTHECEHO K
cpenHemMy 00111eMy 00pa3oBaHUIO.



ConepxaHue OBYX alreOpanyecKux JHUHUA — «AJreOpandyeckue BBIPAXKEHUSD U
«YpaBHEHUSI W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyYaOMIUXCS
MaTeMaTUYeCcKOro ammapara, HeOoOXOAMMOIro Ui pelIeHUs 3aJad MAaTEeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO
obmiero oOpa3oBaHMs Y4eOHBIH MaTepuan TPYNIHPYETCS BOKPYr palOHaJIbHBIX
BbIpaXeHUH. AnreOpa JEMOHCTPUPYET 3HAUCHHE MaTEeMaTUKU Kak s3blKa JUis
HOCTPOEHUSI MaTeMaTHYECKUX MOJEJe, ONuCaHusl MPOLIECCOB U SIBICHUN PeabHOro
mupa. B 3amaun oOyudeHust anreOpe BXOAAT TakkKe JalibHeilllee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHUSI, HEOOXOAUMOr0, B YaCTHOCTH, HJii OCBOEHHUS Kypca
nH(pOpPMATUKH, U OBJIAJICHHE HAaBbIKaMU JE€IYKTUBHBIX paccyxaeHui. [IpeobpasoBanue
CUMBOJIbHBIX (OpM  CIIOCOOCTBYET PAa3BUTHI0 BOOOpPaXEHUs, CIIOCOOHOCTEN K
MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanne  (QyHKIMOHAJIbHO-Tpa(pUUECKOM JIMHUM HALEIEHO Ha IOJy4YyeHHue
O0y4aroMMuUCs 3HaHUM O (YHKIMSAX KaK Ba)KHEWIIEH MaTeMaTW4ecKoW MOJAENH s
ONHMCAHMS W HCCIEAOBAHUS pPa3HOOOpA3HBIX MPOLIECCOB M SIBICHUWA B MPUPOJE U
obmiectBe. M3yueHue marepuaiia criocoOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHUS
HCITIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMATHKU — CJIOBECHBIE,
CUMBOJIMYECKHE, rpapuueckre, BHOCUT BKJIAJ B (OPMUPOBAHUE NIPEICTABICHUN O POJIU
MaTeMaTUKHU B Pa3BUTUHU LUBUIM3ALMH U KYIbTYpBI.

CornacHo yueOHOMY MiaHy B /—9 Kiaccax u3ydaercs y4eOHBIH Kypc «Amnredpay,
KOTOPBI BKJIIOYAeT CJENYIOIIME OCHOBHBIE paslenbl coiaepkanusa: «UYucna wu
BBIUMCIIEHUS», «ANreOpanvyeckue BbIPAXKEHUSD, «YPaBHEHUS U HEPABEHCTBaY,
«DYHKIUW.

Ha n3yuenue yue6Horo kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce — 102 yaca
(3 gaca B Hepenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 102 yaca (3
yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

7 KNIACC
Yucaa 1 BBIYUCICHUA
JpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, MEPEXO0] OT OJHOM (POpMBI 3alUCH Ipodel K
npyroi. IloHATHE panuMoOHAIBHOIO YMCIA, 3alUCh, CPAaBHEHME, YIOPAIOYMBAHUE
palMOHANIBHBIX 4YHCcell. Apu(pMeTHYecKHe ACHCTBUSA C PALMOHAIBHBIMU YHCIAMHU.
Pemenue 3ama4 u3 peasibHOM MPAKTUKKA HA YaCTH, HA IPOOH.
CrerneHb ¢ HaTypaJlbHBIM MOKa3aTelIeM: ONpeieJieHUe, peo0pa3oBaHue BhIPAXKEHUN Ha
OCHOBE OIpe/IeNIeHHs], 3aMuCh OONMbIIMX uncen. [IponeHThl, 3anuch MTPOLUEHTOB B BUIE
apoOu U poOM B BUJE MPOLEHTOB. TpHU OCHOBHBIE 3aJjaud HA TMPOLIEHTHI, pPEIICHUE
3a]1a4 U3 peaIbHON ITPAKTUKH.
IIpuMeneHne Npu3HaKkoB JAEITUMOCTH, Pa3JIOKEHUE HA MHOKUTENIM HATYPaJIbHbBIX YUCEN.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsIMasi U 00paTHask MPOMOPIIHOHATBHOCTH.
AuireOpanyeckue BbIpasKeHusl
IlepeMeHHbIE, YNCTOBOE 3HAYEHUE BBIPAKEHHUS C MEPEMEHHOM. J[OImycTUMBIE 3HaYEHUS
nepeMeHHbIX. llpencraBneHne 3aBUCMMOCTH MEXAY BEIMYMHAMU B BUAE (HOPMYIIBI.
Brruncnenus mo ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUMN, TOXIECTBEHHO
paBHBIE BBIPAXECHUS, MpaBWia IpeoOpa3oBaHUS CYMM U IPOM3BEICHMM, IpaBHiia
PacKpbITHsI CKOOOK M MPUBEACHUS OJOOHBIX CJIaraeMblIX.
CBOJICTBA CTEIIEHN C HATYPAJIbHBIM ITOKA3ATEIIEM.
OngHowieHnsl u  MHOrowieHsl. (CreneHb MHorowieHa. ClioKeHue, BbIYMTAHUE,
YMHOKEHUE MHOTI'OWIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAJpaT CyMMBbI H
kBaapar pasHoctu. Dopmyna pa3HOCTM KBaaparoB. PasnoxxkeHue MHOIOWICHOB Ha
MHOKHUTEIIN.
YpaBHeHUs] M1 HEPABEHCTBA
VYpaBHEeHHE, KOpeHb  ypaBHEHHUs, TpaBuja  mpeoOpa3oBaHHsl  ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUM.
JluHelHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YUCIIO KOPHEH JIMHEMHOrO YpaBHEHUS,
pelleHne JIMHEWHbIX ypaBHEHH. (COCTaBI€HUE YpaBHEHUM I10 YCIOBUIO 33Jayu.
Pemenne TeKCTOBBIX 33/1a4 C IOMOILBI YPAaBHEHMIA.
JluneliHoe ypaBHEHHE C JBYMsI NIEPEMEHHBIMU U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHUN ¢ JByMs TIIepeMEHHbIMU. PelieHune cucrteM ypaBHEHHMM CHocoOom
NIOACTAaHOBKHU. [Iprmepsl perieHus TEKCTOBBIX 3a7a4 C [IOMOIIBI0 CUCTEM YPaBHEHU.
DOyHKUUU
Koopaunara Touku Ha npsMoi. YuciioBele MPOMEXYTKH. PaccTosHue mMexnay AByms
TOYKaMHU KOOPJAWHATHOU MPSIMOM.
[IpssmoyronbHas cuctema koopaunar, ocu OX u Oy. AGciucca v opAHATa TOYKH Ha
KOOpAMHATHOM TuIocKocTU. [IpuMmepnl rpadukoB, 3amaHHbIX dopMynamu. YreHue
rpadukoB peanbHbix 3aBucuMocTeil. [lonstue ¢pynkuuu. ['padux pynkuun. CroiicTBa



byukumii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux dynkmum y = [x|. ['paduueckoe
pELICHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHEHUM.
8 KJIACC

Yucaa v BBIYUCICHUA
KBaapatHbiii kopenb u3 uucna. llonarue o0 uppanmoHanibHOM uwucie. JecaTuuHble
npuOIMKEHUST HUppalMoHaNbHbIX Yucen. (CBoicTBa apudMETHUUECKHX KBaJIpaTHBIX
KOpHEH M UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUM U BHIYUCIICHUSIM.
JlerCTBUTENIBHBIC YHCIIA.
Crenens ¢ LenbIM MokasaTeneM U €€ ceorcTBa. CTaHIapTHas 3alUCh YHCIIA.
AJireOpanyecKue BbIPaKeHUS
KBanparHbiii TpEXUWICH, pa3a0KeHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTENH.
Anrebpanueckast Apoob. OCHOBHOE CBOMCTBO ajredbpandeckoi napodu. CroxeHue,
BEIYMTAHUE, YyMHOXEHUE, JelieHne anreOpamdeckux npoOeit. PanmonanbHbIC
BBIPXXEHUS U UX MTPeoOpa3oBaHue.
YpaBHeHNs] 1 HEPABEHCTBA
KBanpatHoe ypaBHeHue, ¢popmyna KOpHEH KBaapaTHOro ypaBHeHusa. Teopema Buera.
Pemenue ypaBHeHUM, CBOJSIIMXCS K IMHEHHBIM U KBajpaTHbIM. [Ipocreiiniie npoOHO-
palOHAIbHBIE YPABHEHUS.
I'paduueckas uHTEpnpeTanysi ypaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUU C JByMS I[E€peMeHHbIMU. [Ipumepsl pelieHuss CUCTEM HEIMHEUMHBIX
YpPaBHEHUM C ABYMS IEPEMEHHBIMU.
Pemennie TeKCTOBBIX 3a/1a4 aJlreOpanueckuM CIIoCOOOM.
HucioBple HEPAaBEHCTBA M WX CBOMCTBA. HepaBeHCTBO C OOHOW IEPEMEHHOM.
PaBHOCMIIBHOCTE HEpABEHCTB. JIMHEHBIE HEPABEHCTBA C OQHOM NepeMeHHONW. CHCTEMBI
JIMHEVMHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.
DyHKIMHA
[Tonsitue ¢dynkuuu. OOMACTh oOMNpeneNeHUss W MHOXECTBO 3HAUCHUH (DYHKIUHUU.
CnocoOnI 3a1aHus PyHKIIUM.
I'paduk ¢ynkmuu. Yrenue cBoiicTB Qynkuuu no e€ rpaduky. Ilpumepsr rpadukon
(GYHKIHH, OTpaXkarolUX pealbHbIE MPOILIECCHI.
DYHKINH, OMUCHIBAIONINE IPSIMYI0 U 0OpaTHYIO TPONOPIIHOHATHHBIE 3aBUCUMOCTH, WX
rpaduku. Oyrximn Y = X2, y = X3, y = Vx, y=|x|. ['paduteckoe peienne ypaBHeHHiT 1
CHUCTEM YPaBHECHUM.

9 KJIACC

Yucsia 1 BbIYUCTCHUA
PanmonanpHbie  4Wcla, UWppalMOHAIBHBIE 4YHCIA, KOHEYHbIE H  OECKOHCUHBIC
NeCATUYHbBIC JpoOu. MHOXKECTBO JEeHCTBUTEIBHBIX YHCEN, NeUCTBUTEIbHBIC YUCIA KaK



OECKOHEUHBIE JeCATUYHBbIE ApoOu. B3anMHO OFHO3HAYHOE COOTBETCTBHE MEXIY
MHOYECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOMN IIPSIMOM.

CpaBHeHME JEWCTBUTENBHBIX YHCEN, apu(PMeTUYecKue NEHUCTBUS C JIEHCTBUTEIbHBIMU
YU CIIAMU.

Pa3meprl 0OBEKTOB OKpYXKAIOLIEro MHUpa, IJIUTEIbHOCTh IMPOLIECCOB B OKPYXKAIOIIEM
MHpE.

[TpubnmxEHHOE 3HaUEHUE BETUYMHBL, TOYHOCTh NpUOIKeHUs. OKpyrieHue 4Juced.
[Ipuknaka u oLleHKa pe3yJIbTaTOB BEIYMCICHHM.

YpaBHeHUs] M1 HEPABEHCTBA

JInnelniHoe ypaBHeHue. Pelienre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMM, CBOIAIIMXCS K  KBAaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. I[lpumepbl pelieHHs ypaBHEHUHW TpPETbe M YETBEPTOMU
CTEIEHEN Pa3JIOKEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-palMOHaNIbHBIX  ypaBHEHMIl.  PemieHume  TEKCTOBBIX — 3a4ay
anreOpan4eckumM METOJIOM.

VYpaBHEeHUE ¢ ByMS NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem ABYX JMHEWHBIX
YpPaBHEHUW C JIByMsl IMEPEMEHHbIMU. PernieHne cucrem JByX YypaBHEHUH, OJHO W3
KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpoM creneHu. ['paduueckas uHTEpHperanus
CUCTEMBI YPAaBHEHUN C IBYMsI IIEPEMEHHBIMH.

Perienne TEKCTOBBIX 3aj/1ay alreOpandyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemeHune cucTteM JIMHEWHBIX
HEpPaBEeHCTB ¢ OJHOM mnepemeHHOW. KBagparHele HepaBeHcTBa. ['paduueckas
MHTEPIIPETALMsI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS [IEPEMEHHBIMMU.

DyHKIMHA

KBagpatuunas Qynkius, e€ rpapuk u cBoiictBa. [lapaGoma, KoopAWHATHI BEPIIUHBI
napadobl, OCb CUMMETPUHU N1apa0OJIbL.

[paduxu dyukumit: y = kx, y = kx + b, y = k/x, y = X3, y=Vx, y = |X| 1 ux cBoiicTBa.
YucJ10BbIE N10CJIE10BATEIbHOCTH M IIPOrPeccUu

[lonsiTve  YHUCIOBOM  NOCIEAOBATEIBHOCTH. 3ajgaHue  IIOCIIENOBATEIBHOCTU
PEKYpPEHTHOM Gopmymoit u popMyIoit N-ro uieHa.

Apudmernueckas ©u  TreomeTpuyeckas mporpeccuu. Dopmynasl  N-TO  WieHa
apu(MeTHIEeCKOl U FeOMETPUYECKON MPOrpeccuii, CyMMbI IEPBBIX N UJIEHOB.
N300paxkeHne 4ieHOB apu(pMETUYECKOM M T€OMETPUYECKON MPOrpeccuil TOYKamu Ha
KOOPAMHATHOW IIOCKOCTH. JIMHEWHBIH M OKCHOHEHIMAIBHBIA pocT. CIloKHbBIE
ITPOLICHTHI.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThbl OCBOCHUSI TMPOTpaMMbl yueOHOTO Kypca «Amredpay
XapakTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBIICHUEM HHTEPECAa K MNPOLUUJIOMY M HACTOSIIEMY POCCUMCKOW MaTE€MaTHKH,
LIECHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHSIM POCCHUMCKAX MATEMaTHUKOB U POCCUMCKOU
MAaTEMATUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ITUX JOCTHKEHHM B JPYTMX HAyKax W
NPUKIAIHBIX cPepax;

2) rpaaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OOSI3aHHOCTEH TpaxXJaHWHA W pealn3alldd ero ITpas,
NpPEJICTAaBIECHUEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJICHHH, TPOIEAYp TPaXKTAHCKOTO oOImecTBa (HAmpuMmep, BBIOOPHI,
ONpOCHI), TOTOBHOCTHIO K OOCYXIEHHUIO OSTUYECKHX TMpOOJEeM, CBSI3aHHBIX C
MPAKTUYECKUM NMPUMEHEHHUEM JOCTHKEHUM HAyKW, OCO3HAHUEM BaXHOCTH MOPAIBHO-
ATUYECKHUX MPUHIUMOB B IESITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTaHOBKOW Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKOMN
HAIPABJIICHHOCTH, OCO3HAaHUEM BAXKHOCTHM MaTEMaTHYECKOro 00pa3oBaHUs HA
MPOTSHKEHUU BCEH IKWU3HM JUISL  YCIIENTHOW TPO(EeCCHUOHATBHOW JESTENhbHOCTH W
pa3BUTHEM HEOOXOAMMBIX YMEHHMH, OCO3HAHHBIM BBIOOPOM W  MOCTPOCHHEM
WHIUBUTYAIbHON TPAaeKTOPUHU OOpa30BaHUS U JKMU3HEHHBIX MJIAHOB C YYETOM JUMYHBIX
MHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTnYeCcKoOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHUSTHIO MAaTE€MaTUYECKUX
OOBEKTOB, 3aJlay, pEIICHUH, PpacCyKIEHUN, YMEHHUI0O BHUACTh MaTEMaTUYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTAIlMEN B JEATETLHOCTU Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEJCTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOABI U OOIIECTBA, TOHUMAHUEM
MaTEeMaTUYECKON HayKu Kak chepbl YeIOBEUECKON JesTEeIbHOCTH, ITANOB €€ Pa3BUTHUS
W 3HAYUMOCTH [UJI1 Pa3BUTHUS I[MBWIM3ALMK, OBJIAJCHUEM S3BIKOM MaTEMaTUKU U
MAaTeMaTH4YEeCKOW KYJIBTYpOM KakK CpEICTBOM IIO3HAHUS MHpPA, OBJIAJICHUEM
MPOCTEUIIINMHU HABBIKAMH MCCIEA0BATEIIBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHUPOBaAHWE KYJIbTYPbl 3/I0POBbS M
IMOIMOHATBHOr0 0JIAr 0N Oy Y M



TOTOBHOCTBIO MPUMEHATh MATEMATHYECKUE 3HAHUS B HMHTEpPECaxX CBOETrO 30POBbS,
BEJICHUS 3/I0pOBOr0 00pa3a KHU3HU (340pOBOE NMHUTaHUE, COATAHCUPOBAHHBIN PEXUM
3aHATHI W OTIbIXa, peryjspHas Qu3anyeckas akTHUBHOCTb), CHOPMHUPOBAHHOCTHIO
HaBbIKa pe(IeKCUH, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAKOI'O K€ MpaBa JpPyroro
YEJI0BEKA,

7) 3K0JIOrnYecKoe BOCTINTAHHE:

OpHEHTalrel Ha MPUMEHEHUE MaTeMaTHUeCKUX 3HAaHUM JJIs pellieHus 3a1a4d B 001acTu
COXPAaHHOCTH OKpYXKarloIllled Cpeabl, IUIAHUPOBAaHUS IIOCTYNIKOB M OLEHKH HX
BO3MOXXHBIX TIOCJEACTBUN JJII OKpPYXKAIOLIEH Cpelbl, OCO3HAHUEM TIJI0OATBLHOTO
XapakTepa SKOJIOrMYeCKUX MpoOeM U MMyTel UX pelieHus;

8) amanTanus K M3MEeHAIOIHMCS YCI0BHSIM COLHATBHOI M MPUPOTHON Cpebl:
TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO AESATEIbHOCTh, B TOM YHCJIE YMEHUE
YUUTBCS Y APYTUX JIIOJIEH, IPHUOOpETaTh B COBMECTHOW JIE€ATEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKA U KOMIIETEHIIMU U3 ONbITA IPYTHUX;

HEOOXOAMMOCTBI0O B (POPMUPOBAHMU HOBBIX 3HAHUI, B TOM 4ucie (GOpPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bI 00 0OBEKTaxX U SIBJICHMSX, B TOM YHUCIIE pAaHEE HEU3BECTHBIX,
0CO3HaBaTh JAe(UUUTHI COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHMATh CTPECCOBYIO
CUTYallUI0 Kak BbI3OB, TpeOYIOUMH KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMbIE
peuieHuss W JeWCTBUS, (GOPMYIUPOBATh U OLEHUBATh PHUCKU U TIOCIEICTBUS,
(bopMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble Jornueckue 1eMcTBUA:
e  BBIIBJISITh U XapaKTE€PU30BATh CYIIECCTBEHHBIE MPU3HAKH MATEMaTUUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXIy TMOHATUAMH, (POPMYIUPOBATH
ONPEACIIEHUS TTOHSITHH, YCTaHABJIMBATh CYIIECTBEHHbIN MIPU3HAK
KJIacCU(PUKAIIMK, OCHOBAHUSA [JI1 OOOOIICHUS W CpaBHEHWS, KPUTECPUHU
MIPOBOJAMMOIO aHAJIN3a;
e  BOCIpHHHUMATh, (opMynIMpoOBaTH W  MPEOOPaA3OBBHIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE U OTpUIlATENIbHBIC, €IWHUYHbIC, 4YacTHbIE U  0oOIIue,
YCJIOBHBIE;
e  BBLIABIISTH MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aNMOCBSI3U u
MPOTUBOpEUUsl B (paKkTaxX, TaHHBIX, HAOTIOJICHUSIX U YTBEPXKACHUSX, TIpeJiaraTh
KPUTEPUH JJIS1 BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPECUMH;



e JleNaTh BBIBOJBI C HCHOJH30BAaHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIOYEHHH 110 aHAJIOTUY;
e  pa3dupaTh JAOKa3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKACHUM (IIpSAMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIOXKHBIE JIOKA3aTeIbCTBA
MaTeMaTU4ecKuX (paKTOB, BHICTpAMBATh apryMEHTAIINIO, MPUBOJUTH MPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
e BbIOMpaTh cnoco0 pemieHus yd4eOHOM 3amauu (CpaBHHBATh HECKOJBKO
BapUaHTOB pEILEHHUs, BbHIOMpaTh HaubOoiee MNOAXOMSAMUNA C  yIETOM
CaMOCTOSITENILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBareibCcKue 1eicTBUA:
e  HCHOJB30BAaTh BOMPOCHI KaK HMCCIIEAOBATEIbCKUNH HHCTPYMEHT IO3HAHMS,
dopmynupoBaTh  BOMPOCHl, (UKCHPYIOIIME MPOTHBOpEUHe, Mpodiemy,
CaMOCTOSITEJILHO YCTaHaBJIMBaTh UCKOMOE W JaHHOE, (OpPMUPOBATH TUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
e TIPOBOAWUTH MO CaMOCTOSITENBHO COCTaBJIECHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIEAOBAaHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEeMaTUIECKOT0 O0BEKTA, 3aBUCUMOCTEH 00BEKTOB MEKITY COOOM;
e  CaMOCTOSITENBHO (popMynHpoBaTh 0OOOLIECHUS M BBIBOJIBI IO pe3yJbTaTam
OPOBEAEHHOTO HAOMIOACHMS, HCCIEIOBaHMUs, OLEHUBaTh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BRIBOJOB U O00OIIICHUA;
e TPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOILIECCA, a TAKKE BbLABUTaTh
IPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanuei:
e  BBUIBIATH HEJOCTAaTOYHOCTh U M30BITOYHOCTH HWHGOpPMAIUH, ITaHHBIX,
HEOOXOJUMBIX JIJIsl peLICHUS 3a/1a4u;
e BBIOMpaTh, aHATU3UPOBATH, CHUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
UH(OPMAIIMIO PA3IMYHBIX BUAOB U (HOPM MPEACTaBICHHUS;
e BbIOUpaTh ¢dopMy TmpeacTaBieHUs UWHOOPMAIMM W WLUIIOCTPUPOBATDH
peliaemMbple  3aJayd  CXeMaMmH, JuarpamMmMamMu, HWHOW Tpadukoil ©u Ux
KOMOHHAIIUSIMU,
e  OICHUBATh HAAEKHOCTh WHOOPMAIMU IO KPUTEPUSIM, MPEITI0KEHHBIM
YYUTEIEM UM CPOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KomMmyHnkaTuBHbIE YHHBepPcaJIbHbIe YUeOHbIe 1elCTBHUS:
e  BOCHPUHUMATH U POPMYITHPOBATH CYKIACHHUS B COOTBETCTBUU C yCIOBHIMHU
U LEJISIMU OOLLEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXkaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh MMOITYYEHHBIN pe3yibTar;
e B X0Jle OOCYXXJIEHHUS 33a]laBaTh BOIPOCHI MO CYHIECTBY 00CYX AAaEMOI TEMBI,
npo0OsieMbl, perraeMoi 3a1a4uu, BHICKa3bIBATh UJEH, HAIIEJIEHHbIE HAa TIOUCK



pEIICHHsI, COMOCTABIISITh CBOM CYKICHHS C CY)KICHHUSIMHU JPYTHX YIaCTHUKOB
uanora, oOHapy>XKMBaTh pa3IMuKUe U CXOJICTBO MO3UIINI, B KOPPEKTHOU dopme
(bopMyIHpOBaTH Pa3HOTIACHS, CBOM BO3PAKCHUS,
e  TPEACTABIATH  PE3yJbTAaThl  pEIICHWS  3ajadw, DKCIIEPUMEHTA,
UCCJIEIOBAHUs, MPOEKTa, CAMOCTOSITEIbHO BBHIOMPATh (pOpMAT BBICTYIUICHUS C
y4€TOM 3aJa4 IPE3EHTALMN U OCOOCHHOCTEN ayIuTOPUH;
e TIOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAH/IHON W UHIMBUTyaIbHON
paboThI P pPeIIeHUH YIeOHbIX MAaTEMATHUECKUX 3a/1a4;
e TPUHHMATH IIEJIb COBMECTHOW ACATCIBHOCTH, IUIAHUPOBATh OPraHHU3AIUIO
COBMECTHOU pabOTHI, PaCIpeesATh BUIALI padOT, TOTOBAPUBATHCSA, 00CYXKIATh
IPOLECC U pe3yJbTaT paboThl, 0000111aTh MHEHUSI HECKOJIbKUX JIIOJIEH;
e y4acTBOBaTh B TPYNNOBBIX Qopmax paboTel (oOCyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JIPYTUe€), BHIMOJHATH CBOI YacTh paOOTHI U
KOOPAMHUPOBATh CBOW JEUCTBHS C JIPYIMMHU YJI€HAMU KOMAaHbI, OLIEHUBAThH
KauyeCcTBO CBOETO0  BKJaJa B OOMMA  MPOAYKT TI0O  KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHbIe YHUBepPcAJIbHbIE YUYeOHbIe NeiCTBUSA

Camoopranuszanusi:
e  CAMOCTOSITEIBHO COCTAaBIIAThH IUIAH, AJITOPUTM PEIICHHS 3a7aqd (WA eTO
4acTh), BBIOMpATh CHOCOO pEIICHHS ¢ Y4ETOM MMEIOIMMUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapPUAHTHI
pelIeHnit ¢ yuéToM HOBOUM MH(pOPMAIIUH.

CaMOKOHTPO0JIb, IMOLMOHAIbHBII WHTEJLJIEKT:
e BIANETh CIOCOOAMHU CAMOIIPOBEPKH, CaMOKOHTPOJS Mpolecca |
pe3ynbTara pelieHusl MaTeMaTHICCKOM 3a1a4H;
e  TPEIBUNECTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh TPU PEIICHUU
3aJladyd, BHOCUTb KOPPEKTHBBI B JESITEIIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENIbCTB, HAZICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
e  OIICHMBATh COOTBETCTBHE PE3yibTaTa JAEATEIHbHOCTA TTOCTABICHHON IIEN U
YCIIOBUSIM, OOBSCHSATH TPUYUHBI JIOCTHDKEHHSI WM HEIOCTHXKEHHS IIEeJH,
HAXOJUTh OIITHUOKY, 1aBaTh OIEHKY MTPHOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATBI

K xoHiy oOyduenus B 7 kjaacce 00yJaroIIHics MOJYUUT CIEAYIOIIUE MPEIMETHBIC
pEe3yJIbTaThI:

YucJsa 1 BbIYUCIEHUS

BreinonHsaTh, coueras YCTHbIE W MUChbMEHHBIC MPUEMBI, apu(PMETHUECKUE NEUCTBUS C
palMOHAILHBIMU YUCIIAMM.



Haxonuth 3HaueHUs YWCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HBIE CHOCOOBI U
IpUEMBI BBIUUCIICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COAEepkKaIIUX OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH.

[lepexoanTs OT OJHOM (HOPMBI 3aAMKMCH YKCEI K APYroi (mpeodpa3oBbIBATh AECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH B O€CKOHEYHYIO
JNECATUYHYIO IPOOB).

CpaBHMBaTh U YHOPSII0YMBATh PAllMOHAIbHBIC YK CIIA.

OKpyrasTe yucna.

BbINoNHATh NPUKUAKY U OLEHKY Pe3yJibTaTa BEIYMCICHUN, OIIEHKY 3HAUEHHUI YMCIOBBIX
BBIP2XEHUI. BBITOIHATH NEUCTBHS CO CTENEHSMHU C HaTypajlbHBIMH MOKA3aTEISIMU.
[IpyuMeHATh IPU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYPaJIbHBIX YHCEL.
Pemate npakTHKO-OPUEHTUPOBAHHBIE 33]a4H, CBI3aHHBIE C OTHOIICHUEM BEJIMYMH,
MPOIOPLHUOHATIBHOCTBIO ~ BEJIMYHMH, MPOLIEHTAMH, WHTEPIPETUPOBATh PE3YJIbTATHI
peleHus 3a1a4y ¢ y4€TOM OrpaHUYEHU, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMBbIX
0OBEKTOB.

AuiredOpanyeckue BbIpasKeHusl

Hcnonb30BaTh aiareOpandyeckyrd TEPMHUHOJIIOTHIO W CHUMBOJIMKY, HPUMEHATH €€ B
MPOLIECCE OCBOCHMS y4EOHOT0 MaTepHala.

Haxonutb 3HaueHus: OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAUCHUAX EPEMEHHBIX.
BeinonHaTh npeoOpa3oBaHMsl LIEIOTO BBIPAKEHUS B MHOTOWIEH MPUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINONHATh YMHOXKEHHE OJTHOWIEHAa HA MHOTOYJIEH U MHOTOWJIEHAa Ha MHOTOYJIEH,
MPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIIATh Pa3IOKEHNE MHOIOUYJIEHOB HA MHOYKUTEIM C IMOMOIIBIO BBIHECEHHUS 32
CKOOKM OOIIEro MHOXHTENSA, TPYNIUPOBKU CJIaraeMblX, MpUMEHEHUus (Gopmyn
COKpAILEHHOIO YMHOXKECHUS.

[IpumeHsATh mpeoOpa30BaHUs MHOIOYJIEHOB Ul PELICHUS pPA3IMYHbIX 3a4ad U3
MaTEMaTUKH, CMEKHBIX MPEAMETOB, U3 PEaIbHON MPAKTUKHU.

Hcnonp3oBaTh  CBOWCTBA  CTENEHEHM €  HATypalbHBIMH  MOKAa3aTeIsIMUA  JUIA
npeoOpa30BaHUs BEIPAXKECHUH.

YpaBHeHus1 M1 HEPABEHCTBA

Pemars yiMHEHBIE YpaBHEHHS C OJTHOM ITEPEMEHHOMW, MPUMEHSS MIPABUJIA NIEPEX01a OT
MCXOJHOTO YPaBHEHUS K PaBHOCUIBHOMY emy. [IpoBepsTh, sIBASETCS JIM YUCIO0 KOPHEM
YpaBHEHHUS.

[TpumeHsTh rpaduueckre MeTo bl P PEIICHNHU JTUHEWHBIX YPaBHEHUHN U UX CUCTEM.
[TonOupaTe mpuMepbl map 4YHCEN, SBISIOMIMXCS PEUICHUEM JIMHEWHOIO YpPaBHEHUS C
IBYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTU TpaUK JIMHEHHOTO YypaBHEHUS C ABYMS
NEePEMEHHBIMH, MOJIb3YSICh TPadUKOM, IPUBOAUTH IPUMEPHI PELICHUSI YPABHEHHUS.



Pemath cucteMbl JBYX JIMHEWMHBIX YpPaBHEHUH C JBYMs MEPEMEHHBIMHU, B TOM YHCIIC
rpaduyuecku.

CocraBnTh U pemarh JMHEHHOE YPAaBHEHUE WIIM CUCTEMY JIMHEWHBIX YpaBHEHUU I10
YCJIOBUIO 3a7a4yd, HWHTEPIPETUPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3aJaud
IIOJIyYE€HHBIN Pe3yJIbTarT.

DOyHKUUN

N3o0pakaTh Ha KOOPJAWHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpIHMHATaM, JIy4d, OTpPE3KH, MHTEpBajbl, 3alKChIBATh YHCIOBbIE MPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuarh B KOOPJAMHATHOW MJIOCKOCTH TOYKH MO 33JaHHBIM KOOpPJIWHATAM, CTPOUTH
rpaduku JUHEHHBIX QyHKIUNA. CTpouth rpaduk QyHkIuu Yy = |X|.

OnuceiBaTh ¢ MOMOINIBIO (PYHKIIMI W3BECTHBIC 3aBUCHUMOCTH MEXKIY BEITMUYMHAMM:
CKOPOCTb, BpEMsi, pacCTOSIHHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM PabOTHI.

Haxonuth 3HaueHue GyHKIMU 110 3HAUCHUIO €€ apryMeHTa.

[TorumaTts rpadudeckuii crmocod mpeacTaBICHUS U aHAIM3a WH(OPMAIINH, U3BIICKATh U
WHTEPIPETUPOBATh MH(HOPMAIIHIO U3 TPA(PHKOB PEaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.
K xoniry o0y4yenus B 8 kjiacce 00yJaromuiics MOTYIHUT CIASAYIONIUE TPEIMETHBIC
pPE3YIbTATHI:

Ywucia v BBIYMCTIEHUSA

Hcnonp30BaTh HavyalbHBIE MPEJICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpaBHEHUSI, OKPYTJICHUSI U BBIYUCIICHUHN, N300pakaTh ACHCTBUTENbHBIC YUCIAa TOYKAMU
Ha KOOPAMHATHOM MPSMOM.

[IpumensaThy moHsATHE apu(DMETHUECKOTO KBAAPATHOTO KOPHS, HAXOAWUTh KBAJPATHHIC
KOPHHU, MCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJbKYJSATOP, BBINOJIHATH MPEeoOpa3oBaHUs
BBIPAXKEHHM, COAEPXKAIIUX KBAIPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.
Hcnonb3oBaTh 3anucu OONBIIMX M MaJIbIX YKCENl C MOMOIIbIO ACCITUYHBIX TpoOed U
creneneit uncna 10.

AJireOpanyeckue BbIPasKeHUS

[IpuMeHsATh TOHATHE CTENEeHW C IEJIbIM MOKa3aTejeM, BBIMOJIHITh MPeoOpa3oBaHUs
BBIpOXXEHUH, COACPKAIUX CTETICHU C LEIbIM MTOKa3aTeJIeM.

BbINONHATh TOXIECTBEHHBIE MTPEOOPA30BaHUsl PAIIMOHATIBHBIX BBIPAKEHUW HAa OCHOBE
IPaBWJI JEHCTBUNA HAJl MHOTOWICHAMHU U alreOpandecKuMu JpoOsiMU.

PacknaapiBaTh KBaIpaTHBIN TPEXUIIECH HA MHOXKHUTEIH.

[Ipumensate mnpeoOpa3oBaHUsl BBIPAKEHUW JUIsI pEHICHUS pa3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs] U1 HEPABEHCTBA

Pemiatrs nuHeliHble, KBaJpaTHbIC YPAaBHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOJSAIINECS
K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.



[IpoBOAUTE MPOCTENIIINE UCCIAENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE
C MpUMEHEHHEM IpaduUecKuX MpPEACTaBICHUI (ycTaHAaBIMBaTh, UMEET JIM YpaBHEHUE
WJIM CHUCTEMa YpaBHEHUH PEIICHUs, €CITU UMEET, TO CKOJIBbKO, U MPOUEe).

[lepexoauTh OT cinoBecHOW (OPMYIMPOBKHU 337aud K €€ anreOpanvyeckol MoAeNlu C
IIOMOILIbIO COCTABJICHUsSI YPaBHEHUs WIA CUCTEMbl YPAaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJIYYEHHBIN PE3YIbTAT.

IIpuMeHATE CBOMCTBA YMCIIOBBIX HEPABEHCTB [UJI1 CpPAaBHEHMs, OLIEHKH, peIlaTh
JTUHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M WX CHUCTEMBbI, JaBaTh rpadudecKyrO
WJUTFOCTPALMIO MHOXKECTBA PELIEHUN HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUU

[lonnmath ¥ UCHONB30BaTh (PYHKUMOHAJIBHBIE TMOHATHS M A3BIK  (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUs), OMNpEAeNATh 3HaueHue (yHKUMU 10 3HAYCHHUIO
apryMeHTa, OIPEeNATh CBOMCTBA (PYHKIMU MO €€ rpaduKy.

CtpouTth rpaguku 3j1eMeHTapHbIX QYHKIUN BUAA:

y=k/x, y=x2, y=x3,y = x|, y = VX, onnchIBaTh CBOHCTBA YHCIOBON QYHKIMH 1O €&
rpaduky.

K koHny oOydenus B 9 kjacce oOydarolIMHCS HOIYYUT CIEAYIOLIUE MPEIMETHBIC
PE3YyIBTATHI:

Yucsia ¥ BBIYUCTICHUA

CpaBHMBATB U YIIOPSAOYMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIC YHCIA.

Boinonuars apudmerrnueckue AeMCTBUS C pallMOHAIbHBIMHU YHUCIAMU, COYETasi YCTHBIE
Y IIACbMEHHBIE ITPUEMBI, BBIITOJIHATH BBIYUCIICHUS C UPPALMOHAIBHBIMU YUCIIAMU.
Haxonute 3HaueHHst cTeneHeW ¢ LENbIMM IIOKA3aTEIsIMM W KOPHEW, BBIYHCIATH
3HAQYEHUS YNCIIOBBIX BBIPAKECHUMU.

OKpyriasaTh AEUCTBUTEIBHBIE YNCIIA, BBITOIHIATh TPUKUIKY PE3YyJIbTaTa BBIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHUs] M1 HEPaBEHCTBA

Pemate nuHEHHBIE W KBaJApPAaTHBIC YPABHEHUS, YPABHEHUS, CBOIAIIMECS K HUM,
npocTeiiue ApoOHO-paIliOHATbHbIE YPaBHEHUSI.

Pemars cucrempl AByX JIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHM, B KOTOPBIX OJTHO YPaBHEHHE HE SABIIACTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3a7aud anreOpanuecKuM CIOCOOOM C TIOMOIIBIO COCTaBICHUS
YPAaBHEHHMS UM CUCTEMBI IBYX YPABHEHUU C IBYMs IEPEMEHHBIMU.

IIpoBOAUTE MPOCTENIIINE UCCIEAOBAHUS YPABHEHUNM U CUCTEM YPaBHEHUH, B TOM YHUCIIE
C MPUMEHEHHEM TIpapUUecKuX MpeAcTaBlIeHUN (yCTaHaBIMBaTh, UMEET JIU YpaBHEHUE
WIM CUCTEMA YPABHEHUI PEIEHUs, ECIIM UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp svHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEILICHUE
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alMCBIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.



Pemate cucremMbl JHMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHUE CHCTEMbl HEPABCHCTB HA YHMCIIOBOU
MPSMOM, 3aIUCBIBATH PENIEHHUE C TTOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 33/1a4.

DyHKIMHA

Pacno3naBath (pyHKIIMM M3y4eHHBIX BUJIOB. [ToKa3bIBaTh CXeMaTUUYECKH PACIIOIONKEHUE

Ha KOOPAMHATHOM TIOCKOCTH rpadukoB ¢pyHkiwmii Buga: Y = kx,y =kx + b,y = k/x,y =
ax2 + bx + ¢, y=x3y=1x y = |x|, B 3aBHCHMOCTH OT 3HaYeHHiT KOIPDHUINCHTOB,
OIHCHIBATh CBOMCTBA (DYHKIIHIA.

Crpouth U n300pakaTh CXeMaTHUYECKU I'paMKU KBAJAPATUYHBIX (YHKIMM, ONUCHIBATH
CBOWCTBA KBaJIpaTUUHBIX (PYHKIUHI 1O UX rpadukam.

Pacno3naBare kBagpaTuuHyo (QyHKUHIO 10 (GopMyle, TPUBOAUTH TMPUMEPHI
KBaJIPAaTUYHBIX QYHKIIMI U3 peatbHOM XU3HU, PU3UKH, TEOMETPHUH.

YuciioBble M0CJI€10BATEIbHOCTH H POrpeccun

Pacno3naBarh apuMeTHUECKyI0 W TEOMETPUYECKYIO TMPOTPECCUU TPHU  Pa3HbBIX
crioco0ax 3aaHusl.

BBINOIHATG BBIYMCIIEHUS C HUCIIONBb30BaHUEM (OpMYJ N-TO 4wieHa apupMETHYECKON U
reOMETPUYECKON MPOTrpecCuil, CyMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4ieHbl NOCIE0BATEIBHOCTA TOUKAMU Ha KOOPJMHATHOM MIIOCKOCTH.
PemaTe 3a1a4um, CBA3aHHbBIE C YHCIOBBIMU I10CJIEI0BATEIBHOCTSIMH, B TOM YUCIE 3a1a4U
U3 pealbHOM KHU3HHU (C UCTIONB30BAHUEM KAJBKYJIATOPA, HU(PPOBBIX TEXHOIOTUI).



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
HanmvenoBanue pasgena |[KonmuuectBo| OcCHOBHOE comepKaHUE OcHOBHBIE BU/IbI AEATEIBHOCTH 00y4aIOUIUXCS
(Tembl) Kypca 4acoB

Yucna v BEIYUCICHUS. 25 IlonsiTue CucremMaTu3upoBaTh U 000TaIaTh 3HAHUS

PanmonaneHbIe yncia PALMOHAJIBHOIO YUCIA. | 00 OOBIKHOBEHHBIX U JACCATUYHBIX Ap00sx. CpaBHMBATH U
ApudmMernueckue yHopsiA0YMBATH APOOH, TTPeoOpa30BBIBas IPH HEOOXOIUMOCTH
JICUCTBUS C JECATUIHBIC POOH B OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B
paloOHaAIbHBIMU JECATUYHBIC, B YACTHOCTH B OCCKOHEUHYIO JCCATUIHYIO JIPOOD.
yuciamu. CpaBHEHUE, [IpumenaTs pazHooOpa3Hble COCOObI U MPUEMBI BEIUUCIICHUS
YIOPAAOYNBAHUE 3HAYEHUM JPOOHBIX BBIPAKEHUH,

pAalMOHATIBHBIX YHCEIL
CreneHb ¢ HaTypaJbHBIM
rokaszareneM. Pemenue
OCHOBHLIX 3a/Ja4 Ha
JpOoOH, MPOIICHTHI U3
peasbHOM MPaKTUKU.
[Ipu3naku nenumocTy,
pa3JI0XKEHUS HA
MHOKHUTEIIN
HaTypaJbHbIX YHCEIL.

cofiepKaliux OObIKHOBEHHBIE U JECATUYHBIE APOOU: 3aMEHSTh
pHU HEOOXOAUMOCTH JAECATUYHYIO IpO0b OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOINTH BhIpaKeHHE K (hopme,
Haubosee ynoOHO! JJi BBIYMCIEHUI, TPeoOpa3oBbIBATh
IpoOHbIE BBIPAXKEHUS HA YMHOXKEHHE U JIeJIEHUE AECATUYHBIX
Ipo0eli K IEUCTBUSIM € LEJIBIMU YUCIIaAMH.

IIpuBoauTL YKC/I0BbIE M OyKBEHHbIE IPUMeEPbI CTEIIECHU C
HaTypaJbHBIM MOKa3aTeaeM, OObSCHSS 3HAU€HUS] OCHOBAHHUS
CTENEHU U TIOKa3aTellsl CTENEHN, HaXOIUTh 3HAYEHUs CTENICHEN
BHa 2" (<a - m000e paloHaILHOE YHCIIO, 1T - HAaTypajabHOE
YHCII0).
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Peanbhbie

3aBucuMoOcCTH. [Ipsimas n
oOpaTHas
MPOIOPIIUOHATBEHOCTH

IHoHuMATH CMBICI 3aITUCH OOJIBIIUX YUCEII C TTOMOIIbIO
JNECATUYHBIX Apo0eii u creneHei urcna 10, npuMeHsITh UX B
pEaJIbHBIX CUTYalHSIX.

IIpuMeHATH NPU3HAKYU IETUMOCTH, PA3I0KEHUS Ha MHOXKUTEH
HaTypaJIbHBIX yucel. Pemars 3aa4u Ha 4acTH, MPOLEHTHI,
POMNOPIIMU, HA HAXOXKJIEHUE IPOOH (MIPOIIEHTA) OT BETHUUHBI U
BEJIMYUHBI 110 €€ podu (TIPOIIeHTY), qpodu (TpOoIIeHTa),
KOTOPBII COCTaBIIAET O/IHA BeIMYUHA OT Apyroil. [IpuBoauTs,
pa30uparh, OllEHUBATH PA3JIMYHbIC PEIICHUS, 3aMMCU PEILICHUN
TEKCTOBBIX 3a7a4. PacnosHaBaThb U 00bACHATH, ONIUPASICh HA
OIpEENICHUS, MPSIMO IPONOPIUOHATIBHBIE U 00paTHO
MIPOIOPLMOHATBHBIE 3aBUCUMOCTH MEX]1y BEJIMUMHAMU;
NPUBOIMTH IPUMEPBI 3TUX 3aBUCUMOCTEN U3 pealbHOrO MHUpAa,
U3 JPYrux yueOHBIX MPEeIMETOB.

Pemarp npakTUKO-OPUEHTUPOBAHHBIC 33/1a4U HA IPOOH,
MIPOLIEHTHI, MPSMYIO U 0OpPaTHYIO MPOMOPIIMOHAIBHOCTH,
MIPOTOPIIUHN

Anre6pa1/1qec1<ne BBIPAKCHUA

27

bykBeHHbIE
BBIPAXKCHMUSL.
[TepemenHnbi€.
Jlonmyctrumbie
3HAYEHUS
[IEPEMECHHBIX.
DopMyIIBI.

OBaagers anreOpanveckoil TepMUHOIOTUEH i CHMBOJIUKOM,
NPUMEHATDb €€ B IIPOLIECCE OCBOCHUS YUeOHOI0 MaTepuara.
Haxoautp 3HaueHus1 OyKBEHHbBIX BbIPAXKEHUH MPU 3aJaHHBIX
3HaYeHUSX OYKB; BBIMIOJIHATH BRIUMUCICHUS TTO (POpMyIiaM.
BoinoaHATs npeobpazoBaHus LETOr0 BEIPAKEHUSI B MHOT'OUJICH
NpUBEIEHNEM TIOJJOOHBIX CIaraeMbIX, paCKpPHITUEM CKOOOK.
BbINOIHATH YMHOKEHUE OTHOWICHA
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[Ipeobpa3zoBanue
OYKBEHHBIX
BBIPAYKECHUI,
PacKpBITHE CKOOOK H
MIpUBEICHNE

OIO00HBIX ClIaracMbIX.

CBolicTBa CTEIICHU
C HaTypaJbHbIM
MOKa3aTeJIeM.
MHOro4j1eHBbI.
Cnoxenue,
BBIUHMTAHHE,
YMHOKEHHE
MHOT'OYJICHOB.
DopMyIIbI
COKpAIIEHHOT O
YMHOXKEHHUS.
Paznoxenue
MHOI'OYJICHOB
Ha MHOXXUTEIIH

Ha MHOT'OYJIEH 1 MHOTOWIEHA HA MHOTOWJICH, IPUMEHATH
(dbopMyIibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyiecTBIATH Pa3IOKEHUE MHOTOYJIEHOB HA MHOKHATEIIH
MyTEM BBIHECEHHUS 32 CKOOKU OOIIET0 MHOXKUTES, TPUMEHEHUS
(dbopMysIBl pa3HOCTU KBAAPATOB, GOPMYIT COKPAIIEHHOTO
YMHOKEHUS.

I[IpumeHATH IpeoOpa30BaHE MHOTOWICHOB JJIsl PELICHUS
pa3INYHBIX 3a]1a4 U3 MAaTEMaTUKH, CMEXXHBIX IPEIMETOB, U3
PEATBHOM MPAKTUKHU.

3HaAKOMUTKCS C UCTOPUEN pa3BUTUSI MATEMATUKH

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHuE, IIpaBuiIa
npeodpa3oBaHUs
YpaBHEHUS,
PaBHOCHUJIBHOCTD
YpaBHEHHU.
JIuneliHOE ypaBHEHNE

Pemarb nuHeHOE ypaBHEHUE C OAHOU NIEPEMEHHOM,
NPUMEHSS MPABUJIA NIEPEX0JA OT UICXOAHOIO YPABHEHUS K
paBHOCWIIBHOMY eMy Oosiee mpoctoro Buzaa. [IpoBepsTs,
SABJISIETCS JIM KOHKPETHOE YNCII0O KOPHEM YPABHEHUS.
IogO0upaTs npuMepsbI Map YKCces, ABISIOIUXCS PELIEHUEM
JIMHEWHOI'0 YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.
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C OJTHOM MEPEMEHHOM,
pELICHNE JINHEMHBIX
ypaBHeHHUI. Pemenue
3a/1a4 C MOMOILBIO
ypaBHEHHUH. JInHENHOE
YPaBHEHHUE C IBYMS
MIEPEMEHHBIMU U €TI0
rpaduk. Cucrema 1Byx
JIMHEWHBIX YPABHEHUH C
JIBYMS IEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM MJIOCKOCTH T'padUK JIMHEHUHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU; MOJIB3YSICh TPapuKOM,
NPUBOAMTH IPUMeEPHI penieHus ypasHeHus. HaxoauTs
peleHre CUCTEMBI JIBYX JIMHEMHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMM.

CocTaBJiITh M pelIaTh YPABHEHUE WU CUCTEMY YPaBHEHUN
10 YCIIOBMIO 3aJ]a4H, HUHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4y IOJy4YEHHBIN pe3ysbTaT

Koopaunate! u rpaduxm.
OyHKIMU

24

Koopaunara Toukuy Ha
psMou. Yuciossie
MIPOMEXKYTKHU.
Paccrosinue mexny
IBYMS TOYKAMU
KOOPJAMHATHOM ITPSMOM.
[IpssmoyronwsHas cucrema
KOOpJMHAT Ha
rockoctu. [Ipumepsl
rpaduKoB, 3aJJaHHBIX
dbopmymnamu.

MN300pakaTh Ha KOOPAUHATHON NPSIMON TOYKH,
COOTBETCTBYIOLIUE 3aJaHHBIM KOOPAUHATAM, JTy4H, OTPE3KH,
MHTEPBaJIbl; 3aMMChIBATH X HA aIreOpanvyeckoM si3bIKe.
OTMedaTh B KOOPANHATHOM IVIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJUHATaM; CTPOUTH IPa)UKN HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (POPMYJIaMH, B TOM YHCJIE€ C TIOMOIIbIO HU(POBHIX
naboparopuil. [IpumMeHsITH, N3y4aTh NPEUMYILECTBA,
HHTEPNPETHPOBATH I'padUIeCKuii criocod MpeICTaBICHUS |
aHaJM3a pazHooOpa3Hol ku3HeHHON nHpopmaru. OcBanBaTh
NOHATHE (QYHKILIMHU, OBJIAJIEBATh (PYHKIIMOHAJIBLHON
TEpMUHOJIOrHel. PacnmosHaBaTh TUHEMHYIO QYHKIUIO y = KX
+ b,
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Urenue rpadukoB
peasbHbIX
3aBucumocrei. [lonsarue
¢byukunu. ['padux
¢yukuun. ColicTBa
byukuuii. Jluneiinas
¢dbynkims. [Tocrpoenue
rpaduka TUHEIHON
byukuun. ['padux
byHKIMu Y =1*1

ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUM

KO3 HUIIMEHTOB K U b.

Crpours rpaduku nuHeHOW QyHKIMU, QYHKIUU ¥ =\ X .
Hcnoab3oBaTh HM(ppoBbIe pecypehl 1 IOCTPOCHHUS
rpadukoB GYHKIMI 1 U3ydeHus: ux cBOMCTB. [IpuBoauTh
IIPUMEPBI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX ITPOLIECCAX U
SIBJICHUSIX

[loBTOpenue u o0o0IIeHNE

[ToBTOpEHME OCHOBHBIX
MOHSITUN U METOJIOB
Kypca 7 Kjacca,
0000111eHNE 3HAHUNA

Bb10npaTh, IPUMEHATH OLEHUBATDH CIIOCO0BI CPAaBHEHUS
qucell, BBIYUCIEHUH, MPeo0pa30BaHUN BBIPAKESHUN, PEIICHHS
YPaBHEHUH.
OcymiecTBJIsIT CAMOKOHTPOJIb  BBHINIOJIHAEMBIX JCUCTBUM H
CaMOIIPOBEPKY  pe3yJibTara
[MOCTPOECHUHU.

BBIUMCIICHUN, MpeoOpa30BaHuM,
Pemarhb 3anaun u3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA 11 peLIeHMs 3a/1a4 U3 IPYTUX
PEIMETOB.

Pemare TekcTOBBIE 3a/1a41, CPAaBHUBATD, BHIOMPATH CIIOCOOBI
peleHust 3a1a4u

OBIIEE  KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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8 KJIACC

HanmenoBanue paznena  |[KonuuectBo OcHOBHOE OcHOBHBIE BU/IBI ACSITEIBHOCTH 00YJarOITUXCS
(Tembl) Kypca 4acoB COJIEpKAHUE
Yucna v BBIYUCIICHUS. 15 KBanpaTHsbiil KOpeHb DopMynUPOBATH ONPEICIICHNE KBAAPATHOI0 KOPHA

KBagparHeie kopHU

n3 yucia. [lonstue
00 uppanroHaITHbHOM
yucne. JlecaTuaHeie
MPUOTKEHUS
HppaluroHaIbHBIX
YHCell.
J1eiCTBUTEIIbHBIC
yucna. CpaBHEeHUE
JIEHCTBUTEIILHBIX

YHUCCII.

YpaBHeHuE BUAA
x!= a.

CsoiicTBa
apupMETUIECKUX

KBaJIPATHBIX KOPHEMU.

IIpeoOpazoBanue
YHCIIOBBIX
BBIPAYKECHHIA,
coiepKaIInuX
KBaJIpaTHBIC KOPHU

U3 YHuclia, apupMETHIECKOro KBaIpaTHOTO KOPHSI.
IIpuMeHATH Onepannio U3BJICUYCHUS KBAJAPATHOIO KOPHS
U3 YHCIia, MCMOJIb3YSl ITPU HEOOXOAUMOCTH KaJIbKYJISATOP.
OueHuBaTh KBaJpaTHBIE KOPHU LEIBIMUA YUCIIAMU U
JEeCSITUYHBIMH JPOOSMHU.

CpaBHMBATH U yOPSIA0YMBATH PALIHOHAJIBHBIE H
UPpaLMOHAIBHBIE YNCIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJpaTHbIX KOPHEW.

I/ICCJ'ICI[OBaTb YPaBHCHUC x1= a, HaXOUTh TOYHbIC U

npuOmkEHHBIE KOpHU Tipu @ > 0.

HccaenoBarb CBOMCTBA KBAIPATHBIX KOPHEH, IPOBOSA
YHUCJIOBBIE IKCIIEPUMEHTBI C HCIIOIB30BAHUEM KAJIBKYIISITOPA
(komIIBIOTEpPA).

Jloka3pIBaTh CBOMCTBA apU(METHUECKUX KBAIPATHBIX
KOPHEW; MPUMEHATDH UX JIJIs MPeoOpa30BaHMsI BHIPAKCHHIA.
BrimonusaTs mpeoOpa3oBaHs BbIPAMKEHH I, COIepKAIMX
KBaJIpaTHbIE KOPHU. BbIpaXkaTh nepeMeHHbIE

U3 TEOMETPUYECKUX U pU3ndecKux GopMyi.

Bbruncasith 3HAYEHHM S BIPAKCHUN, COAEPHKAILINX
KBaJIpaTHbIC KOPHU, UCTIONB3YsI MPU HEOOXOJTMMOCTH
KAJIBKYJIATOP.
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Hcnoab3oBaTh B X0€ pELICHH 3a1a4 DJIEMEHTapHbIE
NIPEJICTaBJICHUS, CBSI3aHHbIE C MTPUOIMKEHHBIMU 3HAYEHUSIMU
BEJINYUH.

3HaKOMUTECS C UCTOPHUEN Pa3BUTUS MATEMATHKH

Yuciia ¥ BBIYHUCICHUS.
CrerneHn ¢ 1EJIBIM

CreneHsn ¢ 1EIbIM
[MOKa3aTeJIEM.

®opmyaHpoBaTH ONpeeIeHre CTEIIEHH C 1EJIbIM II0Ka3aTeNeM.
IIpeacraBasTe 3anmuch OOIBIINX U MAJIBIX YUCEN B

IOKa3aTeIeM CrangaprHas 3aIUCh craggapTHoM Buae. CpaBHUBATH YHCIIA U BEJIUYUHBL,
4HCIa. 3alucaHHbIe ¢ cnonb3oBanueM crenenu 10. Menosb3oBaTh
Pa3mepbl 06bekTOB 3allMCh YUCEJ B CTAaHJAPTHOM BUJIE Ul BEIPDAXKECHUSI pa3MEpPOB
OKpYXKaroIero Mupa (0T | 00BbEKTOB, JUIUTELHOCTH MPOLIECCOB B OKPYXKAIOIIEM MUDE.
aneMeHTapHbIX yactul, | dopmynupoBath, 3aMChIBaTh B CHMBOJIIMYECKOM (hopme H
J10 KOCMUYECKHUX WUIFOCTPUPOBATH IPUMEPAMHU CBOMCTBA CTENEHH € LEJIbIM
00BEKTOB), nokasareJieM.
JUTUTEIIBHOCTD IIpuMeHATH CBOICTBA CTENIEHU /JIsl IPeoOpa3oBaHMUs
IIPOLIECCOB BBIPAXKECHUM, COZIEPIKAILMX CTENIEHU C LIEIIbIM I10Ka3aTEJIEM.
B OKPYKaIoILEM MUpE. BbInoJHATH 1eMCTBUS C YMCIaMH, 3alIHCAHHBIMU B
CBoiicTBa CTENEHU C CTaHJIaPTHOM BHjI€ (YMHOXEHHE, JIeJICHNE, BO3BEICHUE B
LIeJIbIM [10Ka3aTelIeM CTEIICHb)

AnreOpaunveckue KBampaTHbiil TpéxuwieH. | Pacmo3dHaBaTh KBaJIpaTHBIN TPEXUIIEH, YCTAHABIUBATh

BbIpakeHUs. KBaapaTHblii
TPEXUJICH

Pasnoxenue
KBaJpaTHOTO

BO3MOKHOCTB €r0 pa3j0KEeHUsI Ha MHOKUTENN. PackiaabiBaTh
HAa MHOKMTeJIM KBaJPATHBIA TPEXWIECH C HEOTPULATEIbHBIM
JVMCKPUMHUHAHTOM
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TpEXUJICHA Ha

MHOXKUTEIN
Anrebpanyeckue 15 Anrebpanyeckas 3anucbiBaTh anredpandeckue BeipakeHus. Haxonurb
BBIpaKCHUSI. npo0b. JlomycTumblie 001acTh OnpeesIeHUs PallMOHAILHOTO BBIPAKEHUSI.

Aunrebpandeckasi Ipoob

3HAYCHUS
MIEPEMCHHBIX,
BXOJISIINUX

B anreOpandecKue
BBIPKCHHSL.
OcHOBHOE CBOMCTBO
anreOpanyeckomn
npobu. CokpaineHue
TpoOei.

Cnoxenue,
BbIYHUTAHUE,
YMHOXKCHHUE U JCTICHUC
anredpandecKnx
TpoOei.
[IpeoGpazoBanue
BBIPAKECHUM,
CoZIepIKAIIIIX
anreOpanyeckue
Ipoou

BbINOJIHATH YKCIOBBIE MTOJICTAHOBKU U BBIYMCJIATH
3HaYeHHUe IPoOU, B TOM YHUCIIE C MOMOUIbIO KaJbKYJIATOpA.
®opMyTHPOBATH OCHOBHOE CBOMCTBO aireOpandeckomn
JpOOH ¥ MPUMEHSITH €ro IS MpeoOpa3oBaHus IpoOeH.
BoInosHATH 1eiicTBUSA C anreOpandecKumMu ApOoOsSMH.
[IpumensaTs npeoOpa3oBaHus BEIPAXKEHUM JIs1 pELICHUS
3aia4y. Beipaxkars nepemenHbie u3 Gopmyn (Pu3nuecKux,
Tr€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAI[IH)
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YpaBHEHUS U HEPABEHCTBA.
KBagparHble ypaBHEHUs

15

KBanparHoe ypaBHeHue.
HenonHoe kBagpaTHOE
ypaBHeHue. dopMmyiia
KOpHEU KBaJIpaTHOrO
ypaBHeHus. Teopema
Buera.

Pewenue ypaBHeHui,
CBOJAILINXCS K
KBaJpPaTHBIM.
[Ipocretiue qpodHO-
palroOHAJIbHbBIE
ypaBHeHus. Pemenne
TEKCTOBBIX 3a/a4 C
MOMOIIbIO KBaIPATHBIX
YpaBHEHUN

Pacno3znaBarh KBaJjpaTHbIC yPaBHEHUSA. 3alIUCHIBATH (DOPMYJTY
KOpPHEN KBaJIPaTHOTO YPABHEHUS;, pellaTh KBAaAPaTHbIE
YPaBHeHUsI — TOJIHbIE U HenonHbie. [IpoBoauTh mpocTeiimmue
HCCJIeI0BAHUSA KBA/IPAaTHBIX YPaBHECHUU.

Pemars ypaBHeHusl, CBOIAIIMECS K KBAAPATHBIM, C IIOMOIIBIO
npeoOpa3oBaHuii U 3aMeHOM niepeMerHol. Haburoaars u
AHAJIM3MPOBATH CBSI3b MKy KOPHSIMU U KOdDPUIeHTaMu
KBaJpaTHOro ypaBHeHus1. @opmyaupoBarhb TeopeMy Buera, a
TaKKe 0OPaTHYIO - TEOpEMY, IPUMEHSTh ITH TEOPEMBI TS
peLIeHus 3a1a4.

Pemats TekcTOBBIE 321a4UH aITreOpandeCcKUM CIIOCOOOM:
MEPEXOAUTH OT CIOBECHON (POPMYIMPOBKU YCIOBUS 3a7a4u K
anredpanvyeckoi Moaenu MyTéM COCTaBICHUS YPaBHEHUS;
pelaTh COCTaBJICHHOE YPaBHEHUE; UHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTHCS C UCTOPUEN pa3BUTHS AJIre0pbl

YpaBHEHUS U HEPaBEHCTBA.
Cucrembl ypaBHEHUI

13

JIuneiiHOE ypaBHEHUE C
JIBYMS

IIEPEMEHHBIMU, €TO
rpaduk, IpUMepsI
pellIeHNUs] ypaBHEHUH B
LEJIBIX Yynciaax. Pemenue
CUCTEM JIBYX JIMHEHMHBIX
YpaBHEHUU

Pacno3znaBarsp JIMHEHBIE YPABHEHMS C ABYMS IEPEMEHHBIMHU.
Crpoutsh rpa@uky TUHEHHBIX YPaBHEHUN, B TOM YHCTIE
HCI0JIb3y mndpoBbie pecypesl. Pazninmuars napauiesbHbIe U
MEPECEKAIOIIMECS TTPSAMBIE IO UX YPABHEHHUSIM.

Pemare cucremsl ABYX JIMHEVHBIX YPABHEHUN C ABYMSI
MIEPEMEHHBIMU MOJICTAHOBKOM U CIIOKEHHUEM.
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C IBYMS IEPEMEHHBIMM.
[Ipumeps! perieHus
CUCTEM HEJIMHENHBIX
YPaBHEHMM C IBYMS
MIEPEMEHHBIMU.
['padmyeckas
VMHTEpIpEeTalns
YPaBHEHUS C IBYMsI
MIEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPABHEHUU C
JBYMSI IEPEMEHHBIMH.
Pemenue TekcToBBIX
3a/1a4 C MOMOLLBIO
CUCTEM ypaBHECHUM

Pemare npocreiime CUCTEMBI, B KOTOPBIX OJHO U3 YPAaBHEHUU
He sBisieTcs TMHeHHbIM. IIpuBOaMTh rpaduyecKyro
HHTEPIPETALMIO PEIICHNS YPABHEHUS C IBYMS IEPEMEHHBIMU U
CUCTEM YPaBHEHHUH C JBYMsI [IEPEMEHHBIMU.

Pemarp TekcToBBIE 321a4H aNTreOpandeckuM crocooom

YpaBHEHUSI U HEPABEHCTBA.
Hepasencraa

12

YucnoBble HEPABEHCTBA
Y UX CBOWCTBA.
HepageHnctBo ¢ onHOM
MepeMEHHOM. JIMHEHHbIE
HEPABEHCTBA C OJHOU
MIEPEMEHHOM U UX
petenne. CucTeMbl
JIMHEWHBIX HEPABEHCTB

DopMyJIMPOBATH CBOHCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HAa KOOPAMHATHOU MPSIMO, JOKA3BIBATH
anredpanyecKy.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEILICHMS 3a/1a4.
Pemiars nuHeliHbIE HEPABEHCTBA C OJIHOM ITEPEMEHHOM,
n300paxaTh pelIeHue HEPAaBEHCTBA HA YUCIIOBOM MIPSIMOMA.
Pemiats cuctembl TMHEWHBIX HEPABEHCTB, M300paKaTh PEILICHHE
CUCTEMBI HEPABEHCTB HA YMCIOBOU MPSIMOM
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C OJIHOM MEPEMEHHON U
UX pelleHue.
N300paxkeHne perieHus
JIMHEHHOI O HEPABEHCTBA
U UX CUCTEM Ha
YUCIIOBOU MPSIMOU

OyHkuud. OCHOBHBIE
MMOHSATHSA

[onsarue yHKIHM.
O6nactp onpeaeneHus u
MHOXECTBO 3HAYEHUN
¢dbynkimu. CriocoOsl
3a1anus (PyHKUIUH.
I'paduk pyHKIMM.
CpoiicTBa pyHKIIMH, UX
0TOOpa’KeHUE Ha
rpaduke

Hcnonp3oBaTh (PYHKUHOHAJIBHYI0 TEPMUHOIOTHIO U
CHUMBOJIHUKY.

Boruucasats 3Hayenus QyHKIMHN, 3aJaHHBIX (hopmynamu (Tipu
HEOOXOAUMOCTH HCIIOJIb30BATh KAJIBKYIISTOP); COCTABJIATH
Tadauubl 3HaYeHul QyHkiuuu. CTpPOUTH MO TOYKAM rpadpuku
byukuuii. OnuckIBaTH CBOMCTBA (DYHKIIMHM Ha OCHOBE €&
rpaduyeckoro npeacrasieHus. Mcnoab3oBarh
(GYHKIIMOHATBHYIO TEPMHUHOJIOTHIO U CHMBOJIMKY.
HccnenoBarhb npumepbl rpa@KoB, OTPAKAIOIINX PEaIbHbIC
nporiecchl U sipnenus. [IpuBoauTH MpUMeEpPbI TIPOIIECCOB U
ABJICHUH C 3aIaHHBIMU CBOMCcTBaMu. Ucnmoib3oBaTh
KOMIIbIOTEPHbIE MPOrPaMMbl

JUTSI TIOCTPOCHUs TpaduKoB GYHKIIMA U U3Y4EHUS UX CBOWMCTB

OyHKIMH.

YucnoBbie QyHKIIUU

UteHne ¥ OCTpOCHUE
rpadukoB QyHKIUIA.
[Tpumeps! rpadukos

Haxonuts ¢ noMombi0 rpadpuka QyHkinu 3HaAYCHUE OJTHOU U3
paccMaTpUBAEMbIX BETUYHMH 10 3HAYEHHUIO IPYroil. B HECIOXKHBIX
ClIy4asix BbIpa:KaTh (pOpPMYJIOH 3aBHCHUMOCTH
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GyYHKIMH, OTpa)karouux
peasbHbIE MPOIIECCHI.
OyHKIWH,
OIHCHIBAIOLIUE TIPSIMYIO
U 00paTHYIO
MPOTOPIIMOHATBHBIC
3aBUCHUMOCTH, UX
rpaduk.

['padux GpyHKIIH

Y = x2. Oynkuun y =
x2,y=X3, y=nlx,y
=\ x\ ; rpadpugeckoe
pelIeHUe YpaBHEHUN U
CUCTEM ypaBHEHUU

MEK]1y BEJTUUYMHAMH.
OnmucbIBaTh XapakTep U3MEHEHUS! OTHOM BEJIMYHHBI B
3aBUCUMOCTH OT U3MEHEHHUs Ipyroi. PacnozHaBars BU/IbI
n3zydaeMbIX GyHKIMNA. [Toka3pIBaTh cCXeMaTHYeCKH TOJI0KEHUE
Ha KOOPJIMHATHOM MJI0CKOCTH IpaduKoB GyHKLIMN BUIA: ¥ = X2,
y=Jc3, y=nlx, y=\x.HAcnoan3oBaTh
(pyHkuMoHaJIBbHO-TPpadUYecKUe MPEACTABJICHUS [l PELICHUS
Y WCCIIEIOBAHUSI YPABHEHUM U CUCTEM YPABHEHUU.

IIpumensaTs nudposBbie pecypcesl s TOCTPOSCHUS rpaduKOB

byHKIU N

[ToBTOpeHue u 06001IIeHNE

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METO/IOB
KYpPCOB 7 M 8 KJIaCCOB,
0000111eHre 3HAHUM

Bei0upaTh, NpUMEHATH, OLIECHUBATH CIIOCO0BI CPABHEHUS
YKCeJI, BBIYUCICHUN, TPE0O0pa30BaHU BBIPAKEHUH, PEILICHUS
YPAaBHEHU.

OcyliecTBJIATh CAMOKOHTPOJIb  BBINOJHSAEMBIX JCHCTBUNA H
CaMOIIPOBEPKY  pe3yjibTaTa  BBIYUCICHUM, MpeoOpazoBaHUil,
[HOCTPOCHUM.

Pemars 3aaumn U3 peanbHOU KU3HU, IPUMEHATH
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MaTeMaTU4YECKHUE 3HAHUS ISl PEIICHUS 3a]1a4 U3
JIPYTUXIIPEAMETOB.

Pemarts TekcTOBBIC 3aga4yn, CpaBHUBATDb, BBI6I/IpaTB CITOCOOBI

peleHus 3a1a49u

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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9 KJIACC

HaumenoBanue pazaena KonnuectBo OcHoBHOE OcCHOBHBIE BU/IBI ACSITEIBHOCTH 00yYarOUXCS
(Tembl) Kypca 4acoB COJIEpKAHUE
Uucna v BIYUCIICHUS. 9 PanmonaneHbie yncna, Pa3BuBarh npeacraBjieHUs1 O YUCIax: OT MHOXKECTBA

JleCTBUATEIBbHBIC YKCa

HppalroHaIbHbIC
YHCclIa, KOHCYHBIC U
OCCKOHEYHBIC
JECSITUYHBIE TPOOH.
MHOXECTBO
JIEUCTBUTEIBHBIX
YHCEI;
JICHCTBUTEIILHBIC
YyHclia Kak
OCCKOHEUHBIC
JECSITUYHBIE TPOOH.
B3aumHO ogHO3HAYHOE
COOTBETCTBUE MEKIY
MHOXXECTBOM
JIEUCTBUTEIBHBIX
YHCe U MHOKECTBOM
TOYEK KOOPJAMHATHOU
MPSIMOM.

CpaBHeHue
JICMCTBUTEIIHHBIX YHCEI,
apupMeTUIeCcKue

HAaTypaJIbHBIX YHUCCJI 10 MHOKCCTBA HGﬁCTBH’I‘GJ’IBHBIX YUCCII.

O3HaKOMHUTBCS C BO3MOKHOCTBIO IPE/ICTABIEHUS
JIEMCTBUTEILHOTO YUCIIa KaK OECKOHEYHOH NECATUYHON
IpoOu, NPUMEHSITh JIeCITUYHBIC TPUOIIKEHUS
PaLMOHAJIBHBIX M UPPALIMOHAIIBHBIX YHUCEIL.

HN300paxaTh JCUCTBUTEIILHBIE YUCIIA TOYKAMU
KOOPJIMHATHOW IPSIMOM.

3anucelBaTh, CPAaBHUBATH U YIIOPSIOYUBATH
JEACTBUTENBHBIE YHCTIA.

BbINOIHATH, COYETast YCTHBIE U TUCbMEHHBIE MPUEMBI,
apudmMeTHYeCKHUEe JeHCTBHUS C PALIMOHAIIBHBIMY YHCIIAMH;
HAXOIMTh 3HAYCHHUS CTENIEHEN C LEIBIMU MTOKA3ATEISIMU U
KOPHEHN; BBIYUCJIATH 3HAYEHUS] YACIIOBBIX BBIPAYKECHHUI.
[TonyuuTh npecraBieHue 0 3HAYMMOCTH
JIEACTBUTENBHBIX YHUCEI B IPAKTUYECKOU IESITEIbHOCTH
YEJ0BEeKa.

AHanu3npoBaTh U JI€JaTh BbIBOJbI 0 TOYHOCTH
NpUOITIKEHUS ICUCTBUTEIIBHOTO YKCIIA TIPU PEIICHUN
3a7ad4.

OKpyrifiTh JEHCTBUTENBHBIC YUCIIA, BHINIOJIHATH
NMPUKHIKY pe3yIbTaTa BBIYUCICHUN, OLEHKY 3HAUCHUI
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JIEUCTBUS

C JIEUCTBUTEIILHBEIMU
YHCIIaMH.
[Tpubmmxénnoe
3HAYCHHUE BEJIMUMHEI,
TOYHOCTH
MPUOIIKEHUS.
OKpyrieHue 4uceln.
[Ipuknka n oueHka
PE3YJIbTaTOB
BBIYMCIICHUM

YUCJIOBBIX BBIPAXKEHUM.

3HAKOMHUTHCS C UCTOPUEH Pa3BUTHA MATEMATHKH

VYpaBHEHUS U HEPABEHCTBA.

YpaBHEeHUS C OTHOU
MIEPEMEHHON

14

JIuneiiHoe ypaBHEHME.

Pemenue ypasuenun,
CBOIALLUXCS

K JIMHENHBIM.
KBagparnoe
ypaBHeHue. Pemenue
YPaBHEHUHU,
CBOJAIIMNXCS

K KBaJIPaTHBIM.
bukBanparnsie
YPaBHEHUSI.
[Ipumeps! perenus
YPaBHEHUI TpeTben
Y 4ETBEPTOM CTETICHEN

OcBauBathb, 3alIOMUHATh U IPUMEHSTH TpaduyecKre

METOBI [IPU PELICHUHN YPABHEHUN, HEPABEHCTB U UX
CUCTEM.

PacnosnaBars 1iebie U IpOOHBIE YpaBHEHUSI.

Pemars iMHeHbIE ¥ KBaIpaTHBIE YPaBHEHUS,
ypaBHEHUSI, CBOASIINECS K HUM, IPOCTEHIINE APOOHO-
palMOHAJIbHBIC YPABHEHU.

IIpenyaraTe BO3MOXXHBIE CIIOCOOBI PELIEHUSI TEKCTOBBIX
3a/1a4, 00CYKAATh UX U PelIaTh TEKCTOBBIE 3a7a4u
pa3HBIMU CIIOCOOAMMU.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHA MATEMATHKHU

29




Pa3lIoKEHUEM Ha
MHOXUTENU. Perenne
JPOOHO- paIMOHATBHBIX
ypaBHeHHUI. Pemenue
TEKCTOBBIX 3a/1a4
anredpandecKkum
METOI0M

YpaBHEHUS 1 HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHEHHE C IBYMS
MIEPEMEHHBIMU U €r0
rpaduk. Cucrema IByx
JIMHEWHBIX YPABHEHUN C
IBYMS

IIEPEMEHHBIMU U €€
peenue. Pemenne
CUCTEM JIBYX YPaBHEHUM,
OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe -
BTOpPOU CTEICHMU.
I'padpuuaeckas
VMHTEPIPETALHNS CUCTEMBI
YPaBHEHUU C JBYMS
nepeMeHHbIMU. Perenue
TEKCTOBBIX

OcBauBaTh U MPUMEHATH TPUEMBI PEIICHUSI CUCTEMBI IBYX
JMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI JABYX
ypaBHEHUI1, B KOTOPHIX OJIHO YPAaBHEHHUE HE SIBJIIETCS
JIMHEMHBIM.

Hcnonb3oBaTh QyHKIIMOHATHHO-TpAQUUECKUE TIPECTABICHUS
JUIS pellleHUus U UCCJIeJOBAHUA YPAaBHEHUN U CUCTEM.
AHaIM3UpOBaTh TEKCTHI 33J]1a4, peliaTh UX

anredpandeckuM crocoOOM: NMepexoauTh OT CIOBECHOM
(hOopMYIMPOBKH YCTIOBHS 3a[a4d K alreOpandeckoil Mojienu
yTéM COCTABJICHUS CHCTEMBI ypaBHEHUI; peliaTh
COCTaBJICHHYIO CICTEMY YpaBHEHHI1; HHTePNPeTHPOBATH
pe3yabTar.

3HAKOMUTKCS C UCTOPUEH Pa3BUTHA MATEMATHKHU
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3a/1a4 anreOpanyeckum
crocodom

YpaBHEHUSI U HEPABEHCTBA. 16 YucnoBsie HepaBeHCTBa | UwWTaTh, 3aIIMCHIBATh, IOHUMATh, HHTEPIPETUPOBATH
HepaseHncrsa Y UX CBOMCTBA. HEPABEHCTBA; UCIIOJIb30BATH CUMBOJIUKY U TEPMUHOJIOTHIO.
Jlunelinpie HepaBeHCTBA | BBINOIHATH TPeoOpa30BaHUs HEPABEHCTB, HCMOJIb30BATH IS
C OJTHOM MEpEeMEHHOM U | TpeoOpa30BaHUs CBOMCTBA YMCIOBBIX HEPABEHCTB.
ux pemeHue. Cucremsl Pacno3HaBarh TMHENHBIE U KBaJpaTHBIE HEpaBeHCTBA. PemaTh
JIMHENHBIX HEPABEHCTB C | JINHEWHBIE HEPABEHCTBA, CUCTEMbI JIMHEMHBIX HEPABEHCTB,
OJIHOM MEPEMEHHOM U X | CUCTEMBbI HEPABEHCTB, BKIIIOYAIOIIMX KBAJAPAaTHOE HEPABEHCTBO,
pemienue. KBagparuele | W pemars UX; 00CY:KIATh NOJIYYEHHBIE PELLICHUS.
HEPABEHCTBA U UX N300pakaTh pelieHrEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
peuienue. ['paduueckast | 4UCIOBOM MPSMOM, 3aNIMCHIBATH PEILICHUE C TOMOIIIBIO
VHTEpIIpeTalus CHUMBOJIOB.
HEPABEHCTB U CUCTEM Pemath KBaJpaTHbIC HEPABEHCTBA, UCMIONB3YA Ipadrueckue
HEPABEHCTB C JIBYMS IIPEACTABIICHUS.
MIEpEMEHHBIMU OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PELICHUU
Pa3IMYHBIX 3a]1a4, B TOM YKCJIE TPAKTUKO- OPUEHTUPOBAHHBIX
DOyHKIHHU 16 KBagparuunas ¢pynkuus, PacrnosHaBaTh BUABI M3y4aeMbIX (DYHKUMIA; WUTIOCTPUPOBAThH

e€ rpaduK U CBOMCTRBA.
[Tapabomna, KoOopAUHATHI
BEPIIHHBI TapadoIbl, OCh

CXEMaTHUYCCKH, OOBICHATh

pacrnoiokeHne Ha KOOPAUHATHOM IJIOCKOCTH T'papuKOB
K

@YHKYUL 8UOA. Y = KX,y = KX + b,y = —,y = x2,
X
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CUMMETPHUU NapadoIIbl.
I'padpuxu pyHxmii:

Y=KX, Yy = KX + b, K

Y =-x5Y=x3 vy =a/x,

y=x3,y=n/x,y=JC B3aBUCUMOCTH OT 3HAUCHUI

K03 (HUIIMEHTOB; ONUCHIBATh UX CBOIiCcTBA. Pacno3naBarh
KBaJipaTHuHyto GyHKIuio 1o popmyse. IlpuBoanTs npumMepsl
KBaJIpAaTUYHBIX 3aBUCUMOCTEN U3 pealbHOM KU3HU, (DU3UKH,
reoMeTpud. BoIBJAATH 1 0000111aTh 0COOEHHOCTH TrpaduKa
KBaJIpaTU4HON QYHKIMU y = a X 2+ b x + ¢ . CTpOUTDb H
n300paxaTh cXeMaTH4eCKH TpaduKU KBaIPpaTUYHBIX
GyHKIMH, 3a1aHHBIX HOPMYTIaMH BHIA y = ax2, y = ax2 +
q,y=a(x+p)2,y=ax2+ bx + c. AHAIM3UPOBATH U
NPUMEHATH CBOMCTBA M3YUYCHHBIX (DYHKIUN IS UX
MIOCTPOEHHUSI, B TOM YHUCIIE€ C TOMOIIbIO HU(PPOBBIX PECYPCOB

Yucnosrie

IOCJIC€A0OBAaTCIIbHOCTHU

15

ITonsiTHe yncnoBon
IOCJIEI0BATEIBHOCTH.
3aganue
IOCJIEI0BATEIBHOCTH
PEKYPPEHTHOMN
dbopMynoii u popmymnoi
W-TO YJICHA.
Apudmerndeckas u
reoMeTpUYECKast
nporpeccun. Gopmyibl
n- 20 4JeHa
apupMeTUIECKON 1
reOMETPUIECKON

OcBauBaTh U NIPUMEHATh UHJIEKCHbIE 0003HAUEHUS, CTPOUTH
pedYeBble BbICKA3bIBAHUS C HCIIOIB30BAHUEM TEPMUHOJIOT U,
CBSI3aHHOM C MOHATHUEM TOCIIEI0BATEIbHOCTH. AHAJIM3UPOBATH
dbopMyiy «-To WieHa MOCIeI0BATEIbHOCTU WIH PEKYPPEHTHYIO
dbopMyy U BBIYMCISITH WICHBI TIOCIIEIOBATEILHOCTEH,
3aJIaHHBIX 3TUMHU HOPMYITaMHU.

YcranaBauBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIE0BATEILHOCTH, €CJIM BBITTMCAHbI IIEPBbIE HECKOIBKO €&
YJICHOB.

Pacno3HaBaTh apupMeTHUECKYIO0 U TEOMETPHUUECKYIO
IPOTrPECCHHU MPH Pa3HBIX CIOCO0aX 3aAaHUS.
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MPOrPECCUid, CYMMBI
TIEPBBIX /1 YJICHOB.
N300pakeHne 1ieHoB
apupMeTUIECKON U
reOMETPUYECKON
MPOrpeCCui TOYKaMHU Ha
KOOPJMHATHOM
IUIOCKOCTH. JIMHEMHBIN 1
DKCIIOHEHIIMAIbHBIN
pocT.

CiioXHBIE TTPOLICHTHI

Pemarp 3anaun ¢ ucnons3oBaHueM (Gopmyln 1 - mo 4jeHa
apu(pMETUIECKON U T€OMETPUUECKON IPOrpecCcuii, CyMMBbI
NEPBBIX /1 YJICHOB.

MN300paxaTh WieHbI OCIEI0BATEIBHOCTH TOYKAMU

Ha KOOPAUHATHOM IIIIOCKOCTH.

PaccmaTtpuBarh nmpuMephl IIPOLIECCOB U SABJICHUN

W3 peasbHOW KWU3HU, WJUTFOCTPUPYIOIINE U3MEHEHHE B
apu(mMeTHyecKor Iporpeccuu, B reOMeTPHUECKON MPOrpeccui;
M300pakaTh COOTBETCTBYIOIIUE 3aBUCUMOCTH IpaPUIECKH.
Pemarp 3aqaum, CBSI3aHHBIE C YACIOBBIMU
MOCJIEA0BATEIBHOCTSAMH, B TOM YHCJIE 3aJa4H U3 pealbHOU
YKU3HU C UCIIOJIb30BAHUEM LU(PPOBBIX TEXHOIOT UM
(3JIEKTPOHHBIX TAOUL, FPAPUUECKOr0 KaIbKYIATOpA U T.11.).
Pemarhb 3a1aun Ha CJI0XKHBIE IPOLEHTHI, B TOM YHCIIE 3a/1a4H U3
peabHOM MPaKTUKHU (C UCHONIb30BAHUEM KaJIbKYIIATOPA).
3HAKOMUTHCS C UCTOPUEH Pa3BUTHA MAaTeMATHKHU

[ToBTOpenue, 0600IICHHE,
CUCTEMATHU3allNs 3HAHWI

18

Yucna u

BbIYMCJIeHHS (3aIKCh,
CpaBHEHHUE, ICHUCTBUS C
JIEUCTBUTEIbHBIMU
YyHuCJIaMU, YUCJI0Bast
NpsMas; IPOLICHTHI,
OTHOLIEHUSI, TPONOPLHH;

OmnepupoBaTh NOHATHAMM: MHOKECTBO, TIOJIMHOKECTBO,
orepaluy HaJl MHO)KECTBAMHU;, MCIOJIL30BATh I'padryeckoe
MpEe/ICTaBICHUE MHOXECTB /ISl OMUCAHUS PEAIbHBIX MIPOLIECCOB
U SIBJICHUM, IPU PEILICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX
MPEMETOB.

AKTyanu3upoBaTh TEPMHUHOJIOTUIO U OCHOBHBIE JICUCTBUSI,
CBSI3aHHBIE C YHCIaMU: HATYPAJIbHOE YHCJI0, IPOCTOE U
COCTABHOE YHCJIA, 1eJTUMOCTh HATYPAJIbHBIX
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OKpYIJICHHE,
NpUOIMKEHUE, OIICHKA;
pelIeHue TEKCTOBBIX
3a/1a4 apuPMETUIECKUM
Crocooom)

YuCell, IPU3HAKYU IEIUMOCTH, LIEJI0e YUCII0, MOAYIIb YHCIIA,
OOBIKHOBEHHAs U IECATUYHAS IpOOU, CTAaHIAPTHBIN BUJI YKCIIa,
apupMeTHYECKUIl KBaJpaTHbI KOpEeHb. BHINOJIHATSH 1eiicTBuUs,
CPAaBHHMBATh U YIOPAAOYMBATH YUCIIA, [IPEICTABIATH YUCIIA HA
KOOPJMHATHOW NPAMOU, OKPYIJIATh YUCIIA; BBINOJIHATH
NPUKUAKY U OLEHKY PE3YJIbTAaTa BEIYMCICHHM.

Pemars TekcTOBBIE 3212491 apU(PMETHUECKAM CITOCOOOM.
Pemarh npakruyeckue 3aaaqm, COICPKaIUE IPOLEHTHI,
JIOJIH, YaCTH, BBIPAXkKaIOINE 3aBUCUMOCTHU: CKOPOCTb - BPEMS -
paccTosiHue, 1IeHa - KOJIMYECTBO - CTOMMOCTh, 00BEM PabOTHI -
BpEMS - IPOU3BOAUTENBHOCTD TpyAa. Pa3oupars peanbHble
YKU3HECHHBIE CUTYyalluu, (pOpMYIMPOBATH UX Ha SA3bIKE
MaTeMaTHKHU, HAXOAUTh PEIIEHUE, IPUMEHS MaTEMaTHYECKUI
arnmapar, HHTepIpeTHPOBATh PE3yJIbTaT

AnreOpaundeckue
BBIPAYKEHUS
(mpeobpazoBaHue
anreOpanvecKux
BBIPAYKECHHI,
JOITyCTUMBIE
3HAYEHMUS])

OnepupoBaTh MOHATHAMM: CTCTICHD C IIEJTBIM ITOKA3aTEeIIeM,
apudMeTUIECKU KBaApaTHBIM KOPEHb, MHOTOUJICH,
anredpandeckasi IpoOb, TOKIACCTBO. BBHIMOIHATH OCHOBHbIE
AeMCTBUSA: BHITIONHATH pacuy€Thl 10 (hopmyam,
IPeoOPa30OBBIBATH IICIIBIC, IPOOHO- pAIlMOHAIBHBIC BEIPAKCHHS
Y BBIPQXKCHUS C KOPHSIMU, PEATU30BBIBATH PA3IOKCHHE
MHOTI'OYJIEHA HA MHOXKUTEJIH, B TOM YHCJIE C UCIIOJIb30BAHUEM
dbopMys1 pa3HOCTH KBaAPATOB U KBAJ[paTa CyMMBI H Pa3HOCTH;
HaXO/UTh
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JONYCTUMBbIE 3HAUYEHUS IEPEMEHHBIX JUIs1 TPOOHO-
PaLMOHAJIBHBIX BBIPAXXEHUH, KOpHEH. MoaeaupoBaTh ¢
HOMOIIBIO (HOPMYIT peasibHbIe IPOLIECCH U SBICHUS

OyHKIMU

(mocTpoeHue, CBOMCTBA
U3YUEHHBIX (yHKIIHIA;
rpagu4ecKoe perieHue
YPaBHEHHUM U UX CUCTEM)

OnepupoBarb NOHATHAMHU: QYHKLUA, TpadUK QYHKINH, HYIU
(yHKLIKH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKU
BO3pacTaHus, yObIBaHUs, HAanOOJbIlIee U HAMMEHBIIIEe 3HAUCHHS
GbyHKIIMYU. AHAJU3UPOBATH, CPABHUBATH, 00CYKIATh
CBOMCTBa (DYHKITUH, CTPOMTH UX TPaPUKH.

OnepupoBaTh NOHATHAMM: TIpsSMasi IPONOPLIUOHATIBHOCTD,
oOpaTHas MPONOPLHUOHATBHOCTD, JIUHEHHAS (DYHKITHS,
KBaJiparuuHas pyHkus, napadoia, runepoona. Ucnosn3oBaTh
rpaMKM Uil ONIPEAEIICHUS CBOMCTB, MPOLECCOB U
3aBHCUMOCTEM, JJIs peIIeHUs 3a]1a4 U3 APYTruX y4eOHBIX
NPEMETOB U PEATBHON KU3HH;, MOAEJIHPOBATH C TIOMOIIIBIO
rpadMKOB peabHbBIE MPOIECCHI U SIBICHNUS. BhIpaxkaTh
(opMyJIaMH 3aBUCUMOCTH MEX]Ty BETUIMHAMU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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ITOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
KosauyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nu(ppoBbIE
Tema ypoxa KonTpoabubie [IpakTuyeckue
n/n Bceero H3YYCHUA oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1 [ToHATHE palMOHAILHOT O YKCIIa 1
https://m.edsoo.ru/7f42a900
bu6mmoreka [JOK
2 [ToHsTHE palOHATIBLHOT O YHCIIA 1
https://m.edsoo.ru/7f42a900
3 ApudmeTnueckue 1eUCTBUS ¢ PalliOHAIBHBIMU 1
yucnamu. JlecsTuunble 1poou
4 ApudmeTrueckue AeiCTBUS C PallMOHAIBLHBIMH 1
yucinamu. OOBIKHOBEHHBIE IPOOH
5 CaoiicTBa apu(pMeTHIECKUX JACHCTBHIA C 1
paIMoOHAILHBIMU YUCITAMH
6 CaoiicTBa apumMeTHIecKuX AeHCTBUIA ¢ 1
palMoOHAILHBIMU YUCIIAMH
7 ApudmMernueckue TEUCTBHS C palliOHATbHBIMH 1
YUCIIaMU
YnopsaounBaHue parioHaIbHBIX YU CEI 1
CpaBHEHHE DPALMOHAIBHBIX YHCET 1
10 CpaBHeHuMe, yIIops104UBaHUE PALli OHAJIBHBIX 1
yucel
bu6moreka [JOK
11 CreneHb ¢ HaTypaJIbHbIM I1OKa3aTelieM 1

https://m.edsoo.ru/7f4211de
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CBoliCcTBa CTENIEHU C HATYpPaJbHbIM

12 IIOKA3aTeNIeM: YMHOXKEHHE U ICJICHUE CTEICHEN bubmiorexa LIOK
' https:/m.eds00.ru/7421382
C OJTMHAKOBBIM OCHOBaHUEM
13 CBoIicTBa CTETICHN C HATYPaJIbHBIM bubmmorexa [IOK
IIOKAa3aTeNeM: BO3BE/ICHUE CTEIIEHH B CTEIIEHb https://m.edsoo.ru/7f42154e
CBolicTBa CTENEHU C HATYPaIbHBIM
14 OKa3aTeeM: BO3BEACHUE TIPOU3BENE butamorexa LOK
n TEJIeM: BO3BE/ICHHUE MPOU3BE/ICHUS B
P https://m.edsoo.ru/7f4218be
CTENEeHb
15 CreneHb ¢ HaTypaJIbHBIM 1OKA3aTeJIEM:
16 Perienrie OCHOBHBIX 3a7]a4 Ha APOOH U3
peaNbHON MPAaKTUKU
17 Pemenue oCHOBHBIX 3aJ1a4 Ha MPOLIEHTHI U3
pealibHOM NMPaKTUKU
18 Pemenne ocCHOBHBIX 3a7a4 Ha IPOOH, ITPOIIEHTHI
U3 pealbHOW NMPAKTUKHU
19 PerieHre OCHOBHBIX 3a7a4 Ha APOOH, MIPOIIECHTHI
U3 pEAIbHOU NPAKTUKHU
20 [Ipu3Haku 1eIMMOCTH
21 PaznoxxeHust HAa MHOXHUTEIN HATYPaTbHBIX
quCen
99 Peanbnbie 3aBucumoctu. [Ipsmas
PO OPLIMOHAJIBHOCTh
93 Peanbubie 3aBucumoctu. OOpaTHas
PO OPLIMOHAIILH OCTH
24 Peanbabie 3aBucuMocTu. [Ipsimas u oOpaTHas
PO OPLIMOHAIEH OCTH
25 Peanbuble 3aBucumoctu. [Ipsimas u o6patHas
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PO OPIIMOHAIIEH OCTH

KonTponbHas pabora mo teme "PannonansHbie

26 "
yucna
27 BykBeHHBIE BBIpaKEHUS brbmmorexa LOK
https://m.edsoo.ru/7f41feec
08 [Tepemennsie. JlonycTuMble 3HaUECHUS
HEepPEMEHHBIX
29 dopmyibl
30 dopmyibl
31 [TpeoOpazoBaHue OyKBEHHBIX BbIpaX€eHU, bubmuotexa IIOK
PacKpBITHE CKOOOK https://m.edsoo.ru/7f41fafa
[TpeoOpazoBaHue OyKBEHHBIX BbIpaXEHU, bu6moreka IIOK
32
IpUBEEHUE MTOJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fd70
[IpeoOpa3zoBaHre OYKBEHHBIX BBIPAXKCHUH,
33 pacKpbITHE CKOOOK U IPUBENEHUE MTOT00HBIX
cllaraeéMbIX
[TpeoGpa3oBanme OYKBEHHBIX BHIPAXKECHUH,
34 pacKpbITHE CKOOOK M MPUBECHUE TTOT00HBIX
CJlaraeMbIX
VYpaBHeHue, IpaBuiia npeodpazoBaHus
35 ypaBHEHHUS, pABHOCUIILHOCTh YPaBHEHU
36 JInHeiltHOe ypaBHEHUE C OAHOW MTEPEMEHHOM,
pellieHue TMHENHBIX YPABHEHUHN
37 JIuneitHOE ypaBHEHUE C OAHOM MTEPEMEHHOI, bubmmoreka IJOK
pelieHre TMHEHHBIX YpaBHEHUH https://m.edsoo.ru/7f420482
38 JIuneliHOe ypaBHEHUE C OJTHOM MEPEMEHHOIA,

pEILIEHNE JIMHENHBIX YPaBHEHUN
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39 Pemenne iaz[aq Ha IBM)KCHHUE C TTOMOIIBIO bu6mmoreka [JOK
ypaBHEHU I https://m.edsoo.ru/7f42064e
40 Pemienrie 3a1au Ha IBMKEHUE IO PEKE C bubmmorexa [JOK
MTOMOILBI0 YPaBHEHUU https://m.edsoo.ru/7f420806
41 Pemenue 3a1a4 Ha MPOIEHTHI C TOMOIIBIO bu6moTteka [IOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
42 Pemenue 3a1a4 ¢ 1OMOILBIO YpaBHEHUI brbmmorexa [OK
https://m.edsoo.ru/7f420e6e
43 KonTpomnbHas padora mo teme "JluHelHbIe bubmmorexa [JOK
ypaBHeHHS" https://m.edsoo.ru/7f421044
44 Koopaunara Touku Ha psAMoin Bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
bu6muotexa IIOK
4 HHen0BEIE MPOMEHK TR https:// m.edsog ru/7f41dff2
46 YucnoBble NPOMEKYTKH
47 PaccrosiHue Mexay IByMsl TOUKaMU
KOOPJAWHATHOHN IPAMOU
48 Paccrosinue Mex 1y IByMs TOUKaMHU
KOOPAMHATHOM MPSAMOU
49 [IpsimoyrosnbHas cucTemMa KOOpAUHAT Ha bu6motexa LIOK
MJIOCKOCTH https://m.edsoo.ru/7f41el6e
50 IIpssmoyroinbHas cuctemMa KOOpAUHAT Ha bubmuotexa LIOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
51 [Tpumepsl rpadukoB, 3a7aHHBIX GOpPMYyJIaMU ng:;;fg;gg}; £4168a8
52 [Tpumeps! rpadukoB, 3ajaHHBIX HOpMyTaMU brbmmorexa [OK

https://m.edsoo.ru/7f41ed80
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53

[Tpumepsl rpadukoB, 3ajaHHBIX HOpMyITaMU

54 [Tpumepsl rpadukoB, 3ajaHHBIX HOpMyITaMU
. bubmoteka [JOK
95 UreHue rpauKOB peabHBIX 3aBUCHMOCTEH https://m.edsoo.ru/7fAlea2d
56 Yrenue rpaukoB peanbHbIX 3aBUCUMOCTEN
bu6mmoreka [JOK
7 IT
> OHATHE (pyHKILHH https://m.edsoo.ru/7f41ef06
58 I'paduk pynxmmum
N N bu6mmoreka [{OK
59 CroiicTsa pyniimii https://m.edsoo0.ru/7f41f078
bu6munoreka [JOK
60 Caoii i
BOHCTBA yHKIMiH https://m.edsoo.ru/7f41flfe
bubmoreka [JOK
61 Jluneii
HHCHHAs QYKL https://m.eds00.ru/7f427282
. bu6mmoreka [JOK
62 JI
HHcliias QyHKuHs https://m.edsoo.ru/7f427412
. . bubmoreka [{OK
63 [TocTpoenue rpaduka TMHEHHON (HYHKIIUH https://m.edsoo.ru/7f426d1e
64 [Toctpoenue rpaduka ITuHEHHONW QYHKIUU
65 I'paduk pyHKIMH Y =[X]|
66 I'paduk pyHKIMH Y =[X]|
67 KonTponsHas pabora no reme "KoopauHaTel u bubmuorexa [JOK
rpaduku. Oynkun" https://m.edsoo.ru/7f41f50a
68 CBOICTBA CTENEHU C HATYPAIILHBIM bu6mmoreka [JOK
noKa3zaTesieM https://m.edsoo.ru/7f421382
69 CBoiicTBa CTENEHH C HATypaIbHbIM bubmoreka [JOK

IIoKas3aTcjIEM

https://m.edsoo.ru/7f42154e
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70 CBOICTBA CTENEHU C HATYPAIbHBIM bubmotexa [JOK
MoKasaresieM https://m.edsoo.ru/7f4218be

71 MHoro4eHbl bubmorexa [OK
https://m.edsoo.ru/7f42276e

72 MHoro4eHsl brbmorexa LIOK
https://m.edso00.ru/7f422930

73 CiioxeHure, BBIMUTaHNE MHOTOUYJICHOB bubmmorexa [IOK
’ https://m.edsoo.ru/7f422af2

bu6mmoreka [JOK
74 ¥ MHOKEHHE MHOIOICHOB https://m.edso<I)_.[ ru/7f422cc8

bubmoteka [[OK
7 ¥ MHOJKEHIHE MHOrOUICH OB https://m.edsog ru/7f422fca

76 CnoxeHue, BBIYMUTAHUE, YMHOXKEHUE bubmotexa [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f423182

77 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaipaT bubmmorexa [IOK
CyMMBI M KBaJpaT pa3HOCTH https://m.edso00.ru/7f42432a

78 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaipaT bubmmoreka LIOK
CYMMBI U KBaJpaT pa3HOCTH https://m.edsoo.ru/7f42464a

KPaIIEHHOIO YMHOKCHUS:

79 fhﬁggx{:;;zopeiﬂzfm ZB(;z BI:I([))a)IGQeHI/Iﬁ Ha UX bubmorexa [IOK
CyMMYy https://m.edsoo.ru/7f424c12

80 dopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubamorexa LIOK
https://m.edsoo.ru/7f424fd2

81 DopMyJIbl COKPALEHHOTO YMHOXKEHHUS bubamorexa [IOK
https://m.edsoo.ru/7f4251d0

82 PasnoxeHne MHOrO4JICHOB Ha MHOKHUTEIIH bubmuoreka [JOK
BBIHECCHH EM OOIIETO0 MHOKHUTEIIS 32 CKOOKH https://m.edsoo.ru/7f423312

83 PaznoxeHne MHOTOUYJICHOB HAa MHOKHUTEIH: bu6mmoreka [JOK

41


https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312

Croco0 rpynmnupoBKU

https://m.edsoo.ru/7f4237fe

PasnoxeHne MHOrO4JICHOB HAa MHOKHTCIIN ;

bu6mmoreka [JOK

84 UCIOJb30BaHUE (PopMyI https://m.edsoo.ru/7f4239de
85 PaznokeHne MHOrO4JIEHOB Ha MHOXKUTENN
KoMOMHaluel crnocoboB
86 KonTtponpHas pabora 1o reme
"AnredpandecKkue BbIpaxeHus"
87 JInHeitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U bu6motexa [IOK
ero rpagux https://m.edso0.ru/7f427c32
88 JIuHeitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U bu6motexa LIOK
ero rpaduk https://m.edsoo.ru/7f427e8a
89 CucreMa JByX JIMHEWHBIX YPaBHEHUN C ABYMS bubmmorexa [JOK
MepPEeMEHHBIMU: TpaUUECKUN Cr1oco0 PEeIICHHS https://m.edsoo.ru/7f42836¢
90 CucreMa JByX JIMHEHUHBIX YPABHEHUH C IBYMs
MepeMEHHBIMU: CIIOCO0 MOACTaHOBKH
CucreMa IByX JIMHEHUHBIX YPABHEHUH C IBYMs
91 NEPEMEHHBIMU: CIOCO0 aredpandeckoro
CJIOXKEHUS
92 Cucrema ByX JTMHEWHBIX YPaBHEHUH C IBYMs
HepeMEHHBIMU
93 Pemenue cucrem ypaBHeHuil. Penienue 3anau bubmorexa [OK
https://m.edsoo.ru/7f4284de
94 Pemenue cuctem ypaBHEHHM, pelieHUE 3a1a4 Bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
95 Pemenue cucrem ypaBHEHHUII: pellieHUE 3a7a4 bubmorexa [OK
https://m.edso0.ru/7f4287d6
96 Pemenune cucreM ypaBHEHUi
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97 Pemenue cucrem ypaBHeHuUi 1
08 IToBTOpEHNE OCHOBHBIX IIOHATHI U METOJIOB 1 bu6muotexa LIOK
Kypca 7 kjacca, 0000111eHre 3HaHU I https://m.edsoo.ru/7f429c6¢c
99 [ToBTOpEHNE OCHOBHBIX OHATHI U METOJIOB 1 bu6moteka [IOK
Kypca 7 kiacca, 00001IeHne 3HAaHU ] https://m.edsoo.ru/7f429f32
KonTtponbHas paboTta B paMKax bu6moreka LIOK
100 y 1
IIPOMEXKYTOYHOM aTTECTALlUH https://m.edsoo.ru/7f42a0e0
101 [ToBTOpEHNE OCHOBHBIX MOHSATHN U METO/IOB 1 bu6motexa [IOK
Kypca 7 kjiacca, 0000111eH1 e 3HAaHUI https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATUH 1 METO/IOB 1
Kypca 7 kiacca, 00001IeHnEe 3HAaHU T
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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8 KJIACC

KosnuecrBo yacoB JIEKTPOHHBIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Kourpoarusie | Hpakrueckue u3yueHusi | oOpa3oBaTesbHbIe
padoThI padoThI pecypenI
bubmoreka LIOK
1 [Tonatue 00 UppalOHATBHOM YHCTIE 1 https://m.e dsogru 17£430382
JlelicTBUTENbHBIC YUCTIA 1
KBanpaTHblil KOpeHb U3 yucia
4 CpaBHEHHE €N CTBUTEIIBHBIX YUCEI 1 Bubmmorexa LIOK
https://m.edso0.ru/7f4308e6
5 CpaBHEHHE €1 CTBUTEIIBHBIX YUCEI 1 bubmmorexa LIOK
https://m.edsoo.ru/7f430a8a
6 ApudmeTnueckuil KBaJpaTHbIH KOPEHb 1 E’[I:S:/I;I;T:clj(;grouﬁ £430f44
bu6mmotexa LIOK
! Ypasneiie pita X* = a 1 https://m.edsocl)l. ru/7f430f44
8 JecaTrnunble TPUOIIKEHUS HPPALIHOHATBHBIX 1 bu6moreka LIOK
qKCcel https://m.edsoo.ru/7f43128c
9 JlecsiTuunble NpUOIMIKEHNS UPPaLlMOHAIBHBIX 1 bubmotexa LIOK
qucen https://m.edso0.ru/7f4315c0
10 CaoiicTBa apu(PMeTHUECKHX KBAJAPATHBIX KOPHEH 1 E;ISSE;T‘:;(;?S/I; £4318¢2
. . bu6motexa [IOK
11 CoiicTBa apr(hMeTHIEeCKUX KBaIPATHBIX KOPHEH 1 httos://m.e dsogru 71431420
12 [TpeoOpazoBaHuE YHUCIOBBIX BHIPAXKEHUM, 1 bub6moreka LIOK

COACPIKAINX KBAAPATHBIC KOPHU

https://m.edsoo.ru/7f43259¢
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13 [TpeoOpazoBaHuE YHUCIOBBIX BHIPAXKEHUM, 1 bubmuoreka LIOK
coaepKaIIruX KBaJIpaTHbIE KOPHU https://m.edso0.ru/7f432736
14 [TpeoOpazoBaHuE YHUCIOBBIX BHIPAXKEHUM, 1 bubmmorexa [IOK
COJIepKaIUX KBAJAPATHbIE KOPHU https://m.edso00.ru/7f432736
15 [TpeoOpazoBaHUE YUCTIOBBIX BHIPAKEHUM, 1 bubmuotexa [JOK
COJIEpKAIINX KBAJPATHbIE KOPHU https://m.edsoo.ru/7f431d36
bubmuotexa [JOK
16 CTerneHb ¢ 1eIbIM IM0Ka3aTeIeM 1 https://m.e dsol_.[ru I7f42ea0a
CrannapTHas 3anuch yncia. Pasmeps 00beKTOB
17 OKpYXKaroIiero Mupa (0T JIEMEHTApHBIX YaCTHII 1
JI0 KOCMUYECKUX 00BEKTOB), INTUTEILHOCTD
MIPOIIECCOB B OKPYIKAIOIIEM MHUPE
18 CBOIiCcTBa CTEIICHH C I[ETBIM MTOKa3aTeIeM 1 bubmmorexa TIOK
https://m.edsoo.ru/7f42d452
19 CBOIiCTBa CTETICHH C IETBIM MTOKa3aTeIeM 1
20 CBolicTBa CTENEHHU C LEIbIM [T0Ka3aTeNeM 1
21 CBoiicTBa CTEINEHHU C I[ETBIM [TOKa3aTeIeM 1
22 CBoIiCTBaA CTEMEHU C IE€TbIM MTOKa3aTeIeM 1
23 KBagpatHsblii TpéxuiieH 1
24 KBagpatHsblii TpéxuiieH 1
95 Pa3noxxeHue KkBapaTHOTO TPEXUJIEHA Ha 1 bu6mmoreka [JOK
MHOXKHTEIT! https://m.edso0.ru/7f42d862
26 PaznoxxeHue KkBaapaTHOTO TpEXUJIEHA HA 1 bubmuotexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f42d862
97 KonTponbsHas pabora mo remam "KBaapatHbie 1 bubmmorexa [IOK
kopHH. Ctenenu. KBanpaTHslii TpexuiieH" https://m.edsoo.ru/7f42dd26
28 1 bubmoreka [JOK
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https://m.edsoo.ru/7f42ded4

bu6moreka [JOK
29 Anreb 0
fIrebpairiecia ipobb https://m.edsoo.ru/7f42e0be
30 JlonycTrumble 3HaUEHUS TIEPEMEHHBIX, BXOISAIINX bu6moreka [JOK
B anredpandecKkue BEIPaKEeHUs https://m.edsoo.ru/7f42e262
JlommycTHMBIEC 3HAUCHUS TIEPEMEHHBIX, BXOJISIINX bubmmorexa [JOK
31
B aireOpanyeckre BHIPaKEeHUs https://m.edsoo.ru/7f4354a4
but6mmoreka [JOK
2 . .
3 OcHOBHOE CBOWMCTBO anredpandeckoit Apoou https://m.edsoo.ru/7f436098
. bu6mmoreka [JOK
33 C 0
OXpattiee pobett https://m.edso0.ru/7f435648
34 [TpuBeneHue anredpandeckux Apooei K HOBOMY bu6mmoreka [JOK
3HAMEHATEIT0 https://m.edso0.ru/7f435648
. bubmmorexa [JOK
35 C 0
OXpattierye Apoded https://m.edso0.ru/7f435648
bu6moreka [JOK
36 C 0 Oeid
JIO)KEHHE, BEIUUTAHUE alre0pandecKux Apooei https://m.edsoo.ru/7f43599a
. bubmnoreka IJOK
37 CrnoxxeHue, BBIYUTaHHUE aJIreOpandeckux apooei https://m.edsoo.ru/7f435ed6
38 YMHOXEHHE U JeICHHE areOpandeckux apooei
39 YMHOXEHHE U JeIeHHE alreOpandeckux apooei
40 [Tpeobpa3oBaHue BEIPAKECHUM, COMEPIKATIIX bubmmorexa [JOK
anredOpandeckue Apoou https://m.edsoo.ru/7f42fd38
41 [TpeoOpazoBaHue BhIpaKEHUH, COAEPIKAIINX bu6muotexa LIOK
anredpandecKue 1poou https://m.edsoo.ru/7f42fd38
42 [TpeoOpazoBaHue BeIpaKEHUH, COAEPIKAIINX bu6moreka IIOK

anrebpanveckue Apoou

https://m.edsoo.ru/7f42ec80
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43 KonrtponeHas pabota no teme "Anredpandeckas bu6muotexa IIOK
JIpoob" https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHU E bubmorexa [OK
https://m.edsoo.ru/7f42eela
45 HenosHoe KBaipaTHOE ypaBHEHUE brbmmorexa [OK
https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEN KBaAPaTHOTO ypaBHEHUS bubmmorexa LIOK
https://m.edso0.ru/7f42f158
47 ®opMya KOpHEN KBaAPaTHOTO ypaBHEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f42{3f6
48 dopmyia KOpHEN KBAAPATHOTO YPABHEHUS C bu6motexa [IOK
YETHBIM BTOPBIM KO3 HUILIUEHTOM https://m.edsoo.ru/7f42f5a4
bu6motexa [IOK
49 Teopema Buera https://m.edsog ru/7f42fef0
bu6motexa [IOK
>0 Teopema Bueta https://m.edsog ru/7f430076
o1 Pemenue ypaBHEHM, CBOIAIIUXCS K KBAJAPATHBIM bubmorexa LIOK
https://m.edso0.ru/7f43c542
52 Pemenue ypaBHEHM, CBOISAIIUXCS K KBAJAPATHBIM brbmmorexa [OK
https://m.edsoo.ru/7f43c3d0
53 [TpocTeiimme 1poOHO-paliiOHaIbHbIE YPABHEHUSI bubmmorexa LIOK
https://m.edso0.ru/7f4328c6
54 [TpocTeiimue 1poOHO-paliioHaIbHbIE YPABHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f432b6e
55 Perienre TeKCTOBBIX 3a/1a4 C ITIOMOIIBIO bubmmoreka IJOK
KBaJPaTHbIX YPaBHEHUN https://m.edsoo.ru/7f42f75c
56 Pemienrie TekCTOBBIX 3a7a4 C MOMOIIBIO bubmmoreka IJOK

KBaJIpaTHbIX YpaBHEHUI

https://m.edsoo.ru/7f42f8f6
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Konrponenas pabora no teme "KBanparHbie

bu6mmoreka [JOK

o7
ypaBHeHus" https://m.edso0.ru/7f4301f2
58 JIuneitHOe ypaBHEHUE C IBYMs [TIE€PEMEHHBIMU,
ero rpagux
59 [Ipumepsl penieHus: ypaBHEHUM B LIENBIX YK CIIAX
JIuneitHOE ypaBHEHHE C IBYMs [IEPEMEHHBIMU,
60 ero rpauK, IPUMepsl PEIIeHUs] YpaBHEHUH B
LENBIX YUCTIaX
61 Pemenune cucrem IByX TMHENHBIX YPAaBHEHUM C
IByMms iepeMeHHbIMU. [ paduyeckuii cmocod
62 Pemenune cuctem IByX TMHENHBIX YPAaBHEHUM C
IBYMs iepeMeHHbIMU. Crioco0 MoICTaHOBKU
Pewienne cucrteM JByX JIMHEHHBIX YPaBHEHUM C
63 IByMs mepeMeHHbIMH. CTIoco0 airedpanyeckoro
CIIOKEHUS
64 IIpuMepsbl pelieHus: CUCTEM HETUHEHHBIX
YPaBHEHHI C IByMs MEPEMEHHBIMU
65 IIpumepsl peleHns CUCTEM HEJIMHEHHBIX
YPaBHEHHI C IByMs MEPEMEHHBIMU
['padmueckas unTEpIIpETAIUSl YPABHEHUS C
66 epeme paBHeHHU ¢ bubmmorexa [JOK
JIBYMSI IEPEMEHHBIMH YPaBHEHUH C IByMsI
™ Y Y https://m.edsoo.ru/7f43d6d6
MepEMEHHBIMU
67 I'padmueckas HHTEpIIpETAIUS CUCTEM JIMHCHHBIX bu6motexa [IOK
YPaBHEHHI C IBYMs MEPEMEHHBIMU https://m.edsoo.ru/7f43d6d6
68 Pemenue TeKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM
YpaBHEHHI
69 Pemienue TeKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM
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YpaBHEHHI

Pemienne TeKCTOBEIX 3aga4 ¢ IOMOIIbIO CUCTEM

70 .

ypaBHEHU I
71 UucnoBele HEPAaBEHCTBA U UX CBOMCTBA
72 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0[1HOI TepeMeHHOI
74 JIvuHeliHbIe HEpaBEHCTBA C OAHOW MEPEMEHHON U bubmmorexa [JOK

UX PELICHUE https://m.edsoo.ru/7f42c692
75 JIunelinble HEpaBEHCTBA C OJJHOM MTEPEMEHHON U bu6moreka [JOK

UX peuieHue https://m.edsoo.ru/7f42c840
76 JIuneiiHple HEpaBEHCTBA C OHOU IIEPEMEHHOM U

UX peuieHue
77 Cucrembl JH:IHeﬁHbe HEPABEHCTB C OJHOI bu6motexa [IOK

NEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7f42ch88
78 CucreMbl TMHEHHBIX HEPABEHCTB C OJJHOM bu6moteka [IOK

NIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMsl JH:IHeI?IHHx HEPABEHCTB C OJHOMI

MEePEeMEHHON U UX pelleHue
80 N300paskeHue penieHust JJMHEHHOTO HepaBeHCTBA bu6motexa LIOK

Y UX CUCTEM HA YHUCIIOBOW MPAMOM https://m.edsoo.ru/7f42c9e4
81 N300pakeHne pelieHust JJMHEHHOTO HepaBeHCTBA bu6motexa [IOK

Y UX CUCTEM Ha YHUCJIIOBOU MPSIMOM https://m.edsoo.ru/7f42c9e4
82 KontponpHas pabota no temam "HepaBeHcrsa.

Cucremsl ypaBHEeHUI"

bu6mmoreka [JOK

83 Honsrne Qyrkuin https://m.edsoo0.ru/7f433c12
84 OO6nacTh onmpeaeeHns U MHOXKECTBO 3HAYCHHH bu6motexa [{OK
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byHKIHA https://m.edsoo.ru/7f433d84
85 Crnioco6s1 3a1anust GyHKIMHA
86 I'padux hyHKIIH
87 CpoiicTBa pyHKINH, X OTOOpaKEHHE HA
rpaduke
88 Urenue 1 noctpoeHue rpadpukoB GyHKIUH
89 [Tpumepsl rpadukoB GyHKIIHI, OTpakaroIUX
peaibHbIE IPOLIECCHI
DYHKIIMH, ONTU CHIBAIOIIME TTPSIMYIO M O0OPAaTHYIO bu6moreka [JOK
90
IPOMOPIIMOHATILHBIE 3aBUCUMOCTH, UX I'paduKu https://m.edsoo.ru/7f434bbc
91 ['unep6oma
92 ['unep6oma
bu6mmoreka [JOK
= X2
%3 Ppaduic bymiwin y https://m.edso0.ru/7f4343e2
bu6moreka [JOK
— y2
o4 Ppadpuic pysun y = x https://m.edso0.ru/7f434572
Oyukmun Yy =X, y = X3, y = VX, y = [X|;
95 r };(bHIerCK{)e eH{eHne . aBHeH{/II‘/’I |1/1 |CI/ICT€M bubmmorexa [IOK
P . P 7P https://m.edsoo0.ru/7f434d38
ypaBHEHUI
Oyakmn y =x2, y=x>,y= VX, ¥ = [x[;
96 r Zl(i)I/IL‘IICCK};)e eI_IerHI/Ie ' aBHeH{/II\/‘I I|/I |CI/ICT6M bubmorexa [TOK
P . P P https://m.edsoo.ru/7f434eb4
ypaBHEHUI
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/IOB bubmmorexa [JOK
KypcoB 7 u 8 kjlaccoB, 00001IeHr e 3HAHU https://m.edsoo.ru/7f4371aa
08 IToBTOpEHNE OCHOBHBIX IIOHATHI 1 METOJIOB bu6moreka IIOK
KypcoB 7 u 8 KjlaccoB, 00001IeH e 3HAHUH https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB bu6motexa [{OK

50


https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

KypcoB 7 u 8 ki1accoB, 00001IeHrE 3HAHUT

https://m.edsoo.ru/7f437510

100 IToBTOpEHNE OCHOBHBIX IIOHATHI U METOJIOB 1 bu6muotexa LIOK
KypcoB 7 u 8 KjlaccoB, 00001IeHr e 3HAHUH https://m.edsoo.ru/7f4376b4
101 KonTtponpHas paboTa B paMKax MpoOMeEKYTOYHON 1 bu6moteka [IOK
aTTecTaluu https://m.edsoo.ru/7f4360b88
102 IToBTOpPEHNE OCHOBHBIX MOHATUN U METO/I0B 1 bu6moreka LIOK
KypcoB / u 8 kjlaccoB, 00001IeHrE 3HAHUH https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102
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9 KJIACC

KoanuecrBo yacos JIEKTPOHHBIE
Nen/m | Tema ypoka Konrtpoabubie | Ipakruueckue Aata tppoBkie
Bceero H3ydeHus1 | oOpa3oBaresibHbIE
padoThI padoThI pecypenI
PannonanbHble YUCa, HPPALIMOHATIBHBIC
1 YHClIa, KOHEYHbIC U OECKOHEUHEIE 1
JeCSITUYHBIE ApoOu
MHOXeCTBO JeiiCTBUTEIBHBIX YHCEIT,
2 JIeiCTBUTEIIbHBIC YK Clla KaK OCCKOHEUHBIC 1
JECATUIHBIC POOH
B3anMHO 0THO3HAYHOE COOTBETCTBUE
3 MEXy MHO>KECTBOM JI€H CTBUTEIbHBIX 1
YUCes 1 MHOXKECTBOM TOUYEK
KOOPIMHATHOM PAMOU
4 'paduku pynknumit: y = kx, y = kx + b, 1
y=k/X, y=x3, y=vX, y=|X|
5 I'paduku dynkiwmii: y = kx, y =kx + b, 1
y=k/x, y=x3, y=vX, y=|X|
5 CaoiictBa Qpynkuuii: Y = kKX, y = kx + b, 1
y=k/x, y=x3, y=vX, y=|X|
7 CaoiictBa Qynkiwmii: Y = kX, y = kx + b, 1
y=k/x, y=x3, y=vX, y=|X|
3 [Mpumenenne Gynkuumii: y = kx, y = kx + b, 1
y=k/Xx, y=x3, y=vX, y=|X|
9 [Mpumenenue Gyukimit: y = kX, y = kKx + b, 1
y=k/Xx, y=x3, y=vX, y=|X|
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10 KBanparnunas ¢pyHkuus, e€ rpaguk u bubmuoreka LIOK
CBOMCTBa https://m.edso00.ru/7f4396¢6
1 KBanpatnunas ¢pyHkuus, e€ rpaguk u bubmmorexa [IOK
CBOICTBA https://m.edso00.ru/7f439842
12 [IpumeHeHue CBOMCTB KBaApPATUUHON bu6moreka [JOK
byHKIIUN https://m.edso0.ru/7f4399b4
13 ITapabosia, KOOpAUHATHI BEPIINHBI bubmmoreka LIOK
napaboIbl, 0Cb CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f439eb4
14 [Tapaboma, KOOpAMHATHI BEPUITUHBI bubmmorexa [IOK
napaboIbl, 0Ch CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a03a
15 [TocTpoeHue rpaduka KBaapaTUYHOM bubmuorexa [IOK
byHKIIUN https://m.edsoo.ru/7f43alac
16 [Toctpoenue rpaduka KBagpaTHUHON bubmmoreka LIOK
byHKIUU https://m.edsoo.ru/7f43a31e
17 [Ipeo6pazoBanue rpadgukoB QyHKIIHMA ﬁgfg;ﬁfg;gﬁﬁmsasm
18 [Tpeobpa3oBanue rpadukoB GpyHKINH
19 KonrtponeHas padota o teme "®@yHkiun" ng:;ﬁfg;?ﬁﬁ £43ab34
CpaBHEHHUE J1EHCTBUTENBHBIX YNCET,
20 aprupMeTHIECKUEe TEHCTBUS C
JNEHCTBUTENbHBIMU YHCIAMU
21 [TpubnuxEHHOE 3HAUEHN € BETUYUHBI,
TOYHOCTb TTPUOJINKCHUS
22 OxkpyriieHne uucen
23 OkpyrieHue yucen
24 [Ipukuaka u olleHKa pe3yabTaToB
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BBIYUCIICHUN

[Ipukuaka u olleHKa pe3yJIbTaTOB

25 .
BBIYMCIICHUN
26 Jlunelinoe ypaBHeHue. Pemnienne bubmorex LIOK
YPaBHEHHUM, CBOASIIIMXCS K JIUHEHHBIM https://m.edsoo.ru/7f43bf66
97 JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHH, CBOJSAIIMXCS K JIMHEHHBIM
28 KBanpatHoe ypaBHeHue. Pemenue bubmmorexa [IOK
YPaBHEHHM, CBOASIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
29 KBanpatHoe ypaBHenue. Pemenue bubmmorexa [IOK
YpaBHEHUM, CBOASIIMXCS K KBaJIPATHBIM https://m.edsoo.ru/7f43c542
30 bukBaapaTHble ypaBHEHUS brbmmorexa LIOK
https://m.edso0.ru/7f43c3d0
31 bukBanpaTHble ypaBHEHUS bubmmorexa TIOK
https://m.edso0.ru/7f43c3d0
IIpuMeps! pelieHnst ypaBHEHUN TPETbEH U
32 4eTBEPTON CTENEHEN pa3ioKEeHHEM Ha
MHOXHTEI!
IIpuMeps! pelieHus ypaBHEHUN TPETbEN U
33 4eTBEPTON CTENEHEN pa3IoKeHUEM Ha
MHOXXHUTEIN
34 Pemenue npoOHO-panimoHaIBHBIX bubmuotexa [JOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
35 Pemenue apoOHO-palinOHANBHBIX bubmmoreka LIOK
ypaBHEHU I https://m.edso0.ru/7f43c9b6
36 Pemienne TekcTOBBIX 33724

anredpanvaecKuM METOIOM
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Peltienne TeKCTOBBIX 3a1a4

37
anredpanvaecKuM METOIOM
38 Pemenue ynpaxHeHui 1o reme:
«YpaBHEHHUS C OJHOU IEPEMEHH O
39 KonTtponsHas paboTa mo teme "YpaBHEHHS
C OJTHOM mepeMeHHon"
YpaBHeHUE C 1BYyMsI IEPEMEHHBIMU U €TI0 bubmmoreka LIOK
40 rpaguk https://m.edsoo.ru/7f43d0b4
YpaBHeHUE ¢ 1ByMsI IEPEMEHHBIMU U €0 bubmmorexa [IOK
41 rpadux https://m.edsoo.ru/7f43d0b4
) CucreMa JBYX JMHEHHBIX YPAaBHEHUH C
4 JIByMs1 IEPEMEHHBIMU U €€ pelIeHne
43 Perienue cucteMsl IByX JIMHEHHBIX
YpaBHEHHI CIOCOOOM IMOICTAHOBKA
Perienue cucteMsl IByX JIMHEHHBIX
44 YpaBHEHHI CIOCOOOM IMOICTAHOBKA
45 Pemienue cucteMsl IByX JIMHEHHBIX
YpaBHEHUH CIIOCOOOM CIIOKEHUS
Pemenue cucreMm 1ByX ypaBHEHHUH, OJHO
46 U3 KOTOPBIX JIMHEIHOE, a IPyroe — BTOPOM butamorexa LIOK
https://m.edsoo.ru/7f43d23a
CTEeIeHU
Pemenue cucrem 1ByX ypaBHEHHUH, OTHO
47 13 KOTOPBIX JIUHENWHOE, a IPYroe — BTOPO bubmmorexa [IOK
https://m.edsoo.ru/7f43d55a
CTENeHU
Pemenue cucrem 1ByX ypaBHEHUH
48 pa3HBIMU CIIOCOOAMHU
49 Pemienue cucreM AByX ypaBHEHUI
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Pa3HBIMU CIIOCOOaMH

['paduueckast uHTEpIIPETALIUS CUCTEMBI

50 .
YpaBHEHHH C IByMsI IEPEMEHHBIMU
51 Pemenne TekCcTOBBIX 3a7a4
anredpanveckuM crocodoom
59 Pemenne TekcTOBBIX 3a1a4
anredpandecKuM Criocooom
53 KonTpomnbHas padora o treme "CucreMbl
ypaBHeHUI"
54 YucnoBble HEpaBEHCTBA M UX CBOMCTBA
N bu6mmnoreka [JOK
55 YucnoBble HEpaBEHCTBA M UX CBOWCTBA
https://m.edsoo.ru/7f43ad5a
JluneitHbIe HEpaBEHCTBA C OTHOU bubmmorexa [IOK
56 .
MEPEeMEHHON 1 UX PEIICHUE https://m.edsoo.ru/7f43af08
57 JIuneitHble HepaBEHCTBA C OTHOU bubmmorexa [IOK
MIEPEMEHHON U UX PELIECHUE https://m.edsoo.ru/7f43af08
Pemenue TMHENHBIX HEPABEHCTBA C OAHOU bubmmorexa [IOK
58 .
IIEPEMEHHON https://m.edsoo.ru/7f43af08
59 CucreMbl TMHEWHBIX HEPABEHCTB C OTHOMN
IIEPEMEHHON U UX PEILECHUE
50 CucreMbl TMHEWHBIX HEPABEHCTB C OTHOMN
IIEPEMEHHON U UX PEIICHUE
61 Peuienne cucteM IMHEMHBIX HEPABEHCTB €
OJIHOM TIEpEMEHHOI
62 KBanpaTHble HepaBEHCTBA U UX pEIIeHUE bubmrorexa LIOK
p p p https://m.edso0.ru/7f43b098
63 Pemenue kBaipaTHbIC HEpaBEHCTBA bubmorexa [IOK
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rpaduyecku

https://m.edsoo.ru/7f43b21e

Pemrenue KBaApPaTHBIC HEPAaBCHCTBA

bubmioreka [JOK

64
METOJIOM MHTEpBAJIOB https://m.edso0.ru/7f43b5a2
65 Perienue kBagpaTHbIC HEPABEHCTBA
METOJIOM WHTEPBAJIOB
66 KBanpaTHble HepaBEeHCTBA U UX pEIlICHUE
['paduaeckast UHTEpIIpETALAS HEPABCHCTB
67 I/I];:II/Iq(ZTeM HE aBeHcI")erc 13.II Mt ’ bu6mmorexa [IOK
P ad https://m.eds00.ru/7f436098
nepeMeHHBIMU
['paduueckast uHTEpIpeTaLlis HEPABCHCTB
68 Y CHCTEM HEPABEHCTB C IBYMS
nepeMeHHBIMU
69 KonrponpsHas pabora o teme
"HepaBencraa"
70 [TonsATHE YUCIOBOM MOCIEA0BATEIBHOCTH bu6mmorexa [IOK
s https://m.edso0.ru/7f43e6c6
3aaHue Moclea0BaTeIbHOCTH
71 eKyppEHTHOH (opMyIIoii u popMyIIoi n- butamorexa LIOK
PeyPP pMy pMy https://m.edsoo.ru/7f43ebda
r'0 4JieHa
bubmioreka [JOK
72 A
puueritieckas nporpeccun https://m.edsoo.ru/7f43ed7e
73 ®dopMyIIbI N-T'0 YJieHa apUPMETHIECKON bubmuotexa [JOK
nporpeccuit https://m.edsoo.ru/7f43f3b4
74 DopMyJIbl, CyMMBI IEPBBIX N YJICHOB bubmorexa [JOK
PMYHEL €Y P https://m.edsoo.ru/7f43f58a
75 I'eomerpuueckas nporpeccus bubmotexa LIOK
P porp https://m.edsoo.ru/7f43ef2c
76 @®opMyIibl N-TO YeHa TeOMeTpUY eCKOn bubmmorexa [IOK
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IIPOrpeCCHii

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

CDOpMy.]'II)I, CYMMEI IIE€PBEIX N YJICHOB

bubmioreka [JOK

77 .
r€OMETPUYECKON MPOrpeCCUuu https://m.edsoo.ru/7f43f72e
@opMyTbl N-TO YieHa apuPMETHUECKON U
78 reoMEeTPUIECKOM NPOrPEeCCU, CYMMBI bubmorexa HOK
P porp e https://m.edso00.ru/7f43f8a0
MEPBBHIX N YJICHOB
N300pakeHne 4IeHOB apu(hMETUIECKON U
79 T€OMETPUYECKON IIPOrPECCUI TOUKAMH Ha
KOOPJIMHATHOH IJIOCKOCTH
N300paskeHne 4IeHOB apu(PMETHUESCKON U
80 reoMeTpUYECKON IPOrpeccuil ToukaMmu Ha
KOOPJMHATHOM TJIOCKOCTH
81 JIMHENHBIA U 3KCIOHEHIIUAIBHBIN POCT
bubmuoreka [JOK
82 C10XHBIE IPOLIEHTHI
p https://m.edsoo.ru/7f43fe0e
83 CI10KHBIE TIPOLIEH TEI bubmiorexa IOK
P https://m.edsoo.ru/7f4401a6
KonrtponeHas pabota o teme "HucaoBbie bubmmorexa [IOK
84 "
MOCJICIOBATEILHOCTU https://m.edsoo.ru/7f4404f8
[ToBTOpEeHuUe, 00600IICHNE 1
85 cUcTeMaTH3alys 3HaHW. 3aIKCh,
CpaBHEHUE, ICUCTBUS C JIEHCTBUTEIILHBIMU
YUCIIAMH, YUCIIOBAS MpsMas
[ToBTOpeHue, 0600IICHNE 1
86 cucteMmaTu3aius 3HaHuu. [IporeHTsl,
OTHOILICHUS, IPOITOPIIHH
87 [ToBTOpeHue, 0600IICHNE 1

cucTeMartu3anus 3HaHui. OKpyriieHue,
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npubIMKEHUe, OlleHKa

[ToBTOpeHue, 0600ICHNE 1
cucTeMaTu3alud 3HaHui. Pemenne

bubmuoreka [JOK

88 TEKCTOBBIX 33/1a4 apu(PMETUIECKIUM https://m.edsoo.ru/7f443b12
crocodom
[ToBTOpeHue, 0000IIeHNE U

89 crucTeMaru3als 3HaHui. Perienue bu6moreka [JOK
TEKCTOBBIX 3a/1a4 apu(METUUECKUM https://m.edsoo.ru/7f443cd4
criocobom
[ToBTOpEHUE, 0000IICHHE 1

90 cucTteMaTu3alus 3HaHuil. Pemenue bubmmorexa [IOK
TEKCTOBBIX 3a7[a4 apu(PMETHUCCKIM https://m.edsoo.ru/7f443fea
criocobom
[ToBTOpEHuUE, 000OIICHHE U

01 cucremaTtu3anus 3Hanui. [IpeoOpa3zoBanue bubmoreka [JOK
anreOpanvdeckux BhIpaKEHUH, TOMYCTUMBbIE https://m.edsoo.ru/7f4441ca
3HAYCHHUSI
[ToBTOpeHue, 0600IICHNE 1

92 cucremaTtusanus 3Hanuii. [IpeoOpa3zoBanue bubmotexa [JOK
anredpanveckux BHIPAKEHHH, JOIYCTUMBIE https://m.edsoo.ru/7f444364
3HAYEHHUS
[ToBTOpenue, 06o00ICHNE U

93 cucrematu3anus 3Hanuid. [IpeobpazoBanue bubmuorexa [IOK
anredpanvecKux BHIPAKEHHM, JOMYCTUMBIE https://m.edsoo.ru/7f4446f2
3HAYCHHUSI
[ToBTOpEHue, 06001IeHIE U

. bu6mmoreka [{OK
94 cucreMarusauus 3HaHui. [IpeobpazoBanue

anreOpanvdeckux BhIPaKeHUH, TOMYCTUMBbIE

https://m.edsoo.ru/7f444a94
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3HA4YCHUA

95

[ToBTOpeHue, 0600ICHNE 1
cuctemaTtu3anus 3Hanui. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3Y4EHHBIX

byHKIUN

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHue, 0000IIeHNE U
cucrtemMaTu3anus 3HaHui. OyHkuuu:
IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX
byHKIUN

bubmiorexa [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpEHUE, 0000IICHHE 1
cucremaTusanus 3HaHuil. [Ipumenenune
CBOMCTBA U3YYEHHBIX (DYHKIIHIA

bu6mmnoreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEHUE, 0000IIICHUE U
cucteMaru3anus 3Hanuil. [lpumenenue
CBOMCTBA M3YyYEHHBIX (QYHKIIHHA

bubmoreka [JOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHue, 0600IICHNE 1
cucremaTtu3anus 3HaHu#. [ paduaeckoe
pCICHUC ypaBHeHI/Iﬁ " UX CUCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

100

KonrtponsHas pabota B pamMkax
IIPOMEXYTOYHOM aTTECTALUU

101

[ToBTOpEHUE, 0000IIICHIE U
cucrematu3anus 3HaHui. [ paduaeckoe
pellieHre YPaBHCHHI U UX CHCTEM

102

O0600111eH1E U CHCTEMATA3AHAS 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJBI U151 YYEHUKA

» AnreOpa, 7 kinacc/ MakaperueB FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox
penakiueit TensakoBckoro C.A., AkunonepHoe o0miecTBo «M3narenscTBo
«IIpocsemuienue»

 Anre6pa, 8 kmace/ MakaperueB FO.H., Munmtok H.I'., Hemkos K.W. u apyrue; mox
penakuueit TensikoBckoro C.A., AKIMoOHepHOE 00111ecTBO «31aTenbcTBO
«IIpocsemenue»

» AnreGpa, 9 knacc/ Makapsrues FO.H., Munatok H.I'., Hemmkos K.W. u apyrue; noa
penakiueit TemsakoBckoro C.A., AknroHneproe o0riecTBo «M3matenscTBo
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IS YAHUTEJIA

1. Meroanueckoe mocooue K MpeIMEeTHOM JIMHUKM YISOHHUKOB TI0 ajireope
1O. H. Makapsruea, H. I'. Munatok, K. Y. HemkoBa u ap. MaremaTuka
AJI'EBPA 7—9 kinaccel ba3oseiil ypoBenb MockBa «IIpocsemenue» 2023 2-¢
U3JlaHne, CTEPEOTUITHOE
2. Jlupaktudeckue Matepuaisl. 7, 8, 9 kiacchl.
Astopsl: 3BaBuu JI.U., Ky3nenona JI.B., CyBoposa C.b. (7 kiacc);
Koxos B.I., Makapsrues FO.H., Munatok H.I'. (8 kiacc);
MaxapsrueB FO.H., Munmiok H.I'., Kpaitnesa JI.b. (9 xnacc).
3. Temaruueckwue tecthl. 7, 8, 9 kmaccel. ABtropsl: lynuuteH FO. I1., Kponrays B.JI.
DneKTpoHHOe TpuiokeHue. Anredpa. 7/ kiaacc. ABrop: Makaperdes FO0.H.
5. Ypoku anreopsl. Knura gist yaurens. 7,8,9 kiacchl.
Astopsl: XKoxo B.W., Kpaitnesa JI.b. (7, 9 knacchr);
Xoxor B.W., Kapramesa I'./]. (8 xiacc).

B

6. Msyuenue anredpsl. 7-9 kinaccol. Kuura st yautens. Aprop: Maxkapsiues HO. H.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://school-collection.edu.ru — kosekius 00pa3oBaTeIbHBIX PECYPCOB;
InternetUrok.ru - Buneo ypoku;

www.math-on-line.com-3anumarenpHas MaTeMaTHKa;
http://www.allmath.ru - Bcst Mmaremaruka;

http://mathem.h1.ru — maremaruka on-line;

http://www.exponenta.ru - oopa3oBaresbHbIIl MATEMATHYCCKHIA CAlT;

https://uchi.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.r
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