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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sSBIs€TCA OAHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O 00IIETO 00pa30BaHuUs:
OHa O0ecCnevYrBaeT W3yYEHUE OPYrux AUCLHUIUIMH, KAK €CTECTBEHHO-HAyYHOrO, TaK U
TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOAOJKEHUsT 00pa30BaHUs U
B TOBCEAHEBHOW >kM3HU. Pa3BuTme y oOydarommxcs HAy4YHBIX MPEACTABICHUA O
MPOUCXOXKJEHNN W CYIIHOCTH aireOpandeckux aOcTpakmuii, crmocobe OTpakKeHHs
MaTeMaTU4YeCKOW HayKOWl SBJICHUH M TIPOLIECCOB B MPUPOAEC U OOIIECTBE, POJHU
MaTEeMaTUYeCKOro MOJICIMPOBAaHNS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(bopMUPOBaHUIO HAYYHOT'O MUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOAUMBIX AJIs
ajanTalu B COBPEMEHHOM ITu(dpoBOM ob1iecTBe. M3ydueHnue anredpbl obecriednBaeT
pa3BUTHE yMEHUS HAOII0JaTh, CPaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CIIOCOOHOCTH apryMEeHTHUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUSA W BBIBOJBI, (HOPMYIUpOBaTh yTBepkaeHUA. OcBoeHHE Kypca anreopbl
o0ecreunBaeT pa3BUTHE JIOTUYECKOT'O MBIIUICHUS OOYYarOIIMXCS: OHU HCIOJB3YIOT
JNEAYKTUBHbIE M WHIYKTHUBHBIE PpACCYKJEHUs, 0000IIeHHe ¢ KOHKPETU3alUIO,
abcTtparupoBanue W aHanmoruto. OOydeHue anredpe NpeArnoiaraeT 3HAYUTEIbHBIN
00BbEM CaMOCTOSTENILHOM JEATENIbHOCTH O0Y4YaroluXcs, MO3TOMY CaMOCTOSATEIbHOE
peleHune 3a/1a4 SBJSIETCs pealln3alten JesiTeIbHOCTHOTO IPUHIUIIA O0yIEeHHUSL.

B crpykType nporpammbsl y4eOHOro Kypca «Anredpay» uisi OCHOBHOTO OOIIETro
00pa30BaHUs OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOJUYECKUE JIMHUM:
«Yucna W BBIYUCIEHHUS», «ANreOpanuyeckue BBIPAKEHUS», «YPpaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas m3 3TUX COIEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA NPOTSKEHUU TPEX JIET U3YYEHHs Kypca, B3aUMOJEUCTBYS C APYIrUMU
ero JuHUSAMU. B Xome wu3ydyeHus ydeOHOro Kypca OOy4aloIMMCS HPUXOAUTCS
JIOTUYECKU PaACCy’KIaTh, UCIIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBs3U C
ATUM B IPOrpaMMy yueOHOT0 Kypca « Anre0pay BKIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MAaTeMaTUYecKoro oOpa3oBaHHs U
CIOCOOCTBYIONIHE OBJIJICHUIO 00y4JaronMucs OCHOB  YHHBEpPCAILHOTO
MaTeMaTu4yeckoro sizbika. Coaep:kaTeabHOU U CTPYKTYPHOU OCOOEHHOCTBIO y4E€OHOTO
Kypca «Anre0pay sSBISETCS €r0 UHTErPUPOBAHHBIN XapakTep.

Copnepxanue nmuHun «Hucna v BBIYMCIECHUSD) CIIYKUT OCHOBOM JUIsl JAJIbHEUILIErO
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYarOLIUMXCS JIOTUYECKOTO
MBILUICHUS, (OPMUPOBAHUIO YMEHHUS IIOJIb30BAaThCS AJITOPUTMAaMHU, a TaKxKe
NPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl NOBCEAHEBHOW >KU3HH.
Pa3BuTue NMOHATHS O 4YKCIE HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsl CBA3aHO C
paIMOHATILHBIMU U UPPALMOHATBHBIMH YHCIIaMU, (POPMUPOBAHUEM TPEICTABICHUHN O
JNENUCTBUTEIBHOM 4YHCJe. 3aBepIIEHUE OCBOCHMSI YHCIOBOW JIMHUM OTHECEHO K
CpemHeMY o01emMy 00pa3oBaHMUIO.



Copepxanue AByX ainreOpandyecKux JIMHUNA — «AJreOpanyeckue BhIpAXKEHUS» U
«YpaBHEHUS M HEPABEHCTBAa» CMOCOOCTBYET (POPMUPOBAHUIO Yy OOYYaAIOIIUXCS
MaTeMaTU4YeCcKOoro ammapara, HEOO0XOJUMOro JUis pelIeHUs 3ajad MaTeMaTHKH,
CMEXKHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aja4. Ha ypoBHE OCHOBHOIO
obuiero oOpa3oBaHus y4yeOHBIM Marephan TPYNIUPYETCS BOKPYT palMOHAIbHBIX
BbIpaXKEHUU. Asnrebpa JIEeMOHCTpUPYET 3HAYEHUE MATEMAaTHKU Kak s3bIKa JJIs
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIENICH, OMUCAHMS TIPOIIECCOB U SIBJICHUN PEalbHOTO
Mupa. B 3agaum oOydeHus anreOpe BXONAT TakkKe JajbHEHINee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUSI, HEOOXOANMOT0, B YAaCTHOCTH, JUISI OCBOCHHUS Kypca
nH()OPMATHKH, ¥ OBJIAJICHUE HaBBIKAMU JICTYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue
CUMBOJIBHBIX (DOPM  CIIOCOOCTBYET pa3BUTHIO BOOOPaXXKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4YeCKOMY TBOPUECTBY.

Conepxanue (QyHKIHOHAIbHO-TpaUUECKOM JMHUM HAIEJIEHO Ha TMOIYy4YeHHE
OOyJarOIIMMUCS 3HAHUN O (PYHKITUAX KaK BaKHEHIICH MaTEeMaTHYECKONH MOIEIH IS
OMMCAHMUSI U HCCIENOBaHUSA Pa3HOOOpa3HBIX MPOILIECCOB U SIBICHUU B TPUPOJIE U
obmiectBe. M3yuenune martepuaia cnocoOCTBYET Pa3BUTHUIO Y OOYJarOIIMXCsS YMEHUS
UCIOJIb30BaTh Pa3IMUHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKHU — CIIOBECHBIE,
CUMBOJIMYECKHE, rpaduuecKre, BHOCUT BKJIaJ B (POPMUPOBAHUE MPECTABICHHI O pOJIH
MaTeMaTUKHU B Pa3BUTUU IIUBUIIU3ALUUA U KYIbTYPHI.

CornacHo yueOHOMY MIaHy B /-9 Kitaccax uszydaercs y4eOHbIA Kypc «Anredpay,
KOTOPBIH BKJIIOUAET CIEAYIONIME OCHOBHBIE pas3ieibl coiepkaHus: «Yucma wu
BBIUHCIICHUS», «AJTeOpandecKue BBIPAKEHUS», «YPaBHEHHS W HEPABEHCTBAY,
«DyHKIHWY.

Ha u3ydenune yueOHoro kypca «Anredpa» orBoaurca 306 yacos: B 7 kiacce — 102
vaca (3 vaca B Hezeno), B 8 kimacce — 102 yaca (3 waca B Hezienio), B 9 kiacce — 102 yaca
3 yaca B HEJICITIO).



COJEPXAHUE OBYYEHMA
7 KIIACC

Yuciia ¥ BBIYHCTICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, EPEXO]l OT OAHOW (POPMBI 3aAMKCH
npoberi k gpyroi. IloHSATHE paMOHANBPHOTO YHCIA, 3alKMCh, CpPaBHCHUE,
YIOPSAOYMBAHUE  PAIMOHANBHBIX 4YHcel. ApudmeTuueckue ACHCTBUS  C
palMOHATILHBIMU 4YHciaamMu. Pemenue 3amad U3 peanbHON MPAaKTHKW HA YacTH, HA
poowu.

CreneHb C HaTypaJdbHBIM [IOKa3aTeleM: OMpeleleHre, NpeoOpa3oBaHue
BBIPRXKCHUN Ha OCHOBE OMpEENIeHNs, 3aMiCh 00NbIINuX yuceln. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U ApoOu B BHUJIE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha
IIPOLIEHTBI, pELIEHUE 3a7a4 U3 PEaIbHON IPAKTHUKHU.

[IpumeHeHne TNpU3HAKOB  JEIUMOCTH, pPa3lOKEHHE Ha  MHOMKUTEIH
HaTypaJbHBIX YHCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCIE€ MOpsaMmas MW oOparHas
IPONOPLUHOHAIBHOCTH.

AJireOpanyecKue BbIpaKeHUA

IlepeMeHHBIE, YMCIOBOE 3HAYEHNE BBIPAKEHUS C IEPEMEHHON. /lomycTumMble
3HaYeHUs NepeMeHHbIX. [IpecTaBaenne 3aBUCMMOCTH MEXYy BEJIMYMHAMH B BUJIE
dopmynbl. Beruucnenus no popmynam. IlpeodpasoBanne OyKBEHHbBIX BbIPAXKEHUH,
TOKIECTBEHHO pAaBHbIE BBIPAXEHMs, TMpaBWiIa MpPeoOpa3oBaHUsl CYMM U
IPOU3BEICHU, MPaBUJIAa PACKPBITUS CKOOOK U PUBEEHUS MOJA00HBIX ClIaraeMbIX.

CBolicTBa CTENEHN C HATYPaIbHBIM OKA3aTEIIEM.

OpHounensl 1 MHOrouwieHsl. CteneHb MHOrowieHa. Cll0)KeHHUE, BBIUUTAHHE,
YMHOXXEHUE MHOTOWICHOB. DOpPMYyJIbl COKPAIEHHOTO YMHOXEHUS: KBAAPAT CyMMBI
1 KBaApar pazHoctu. Popmyiia pa3HOCTH KBagpaToB. Pa3iiokeHne MHOMO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs 1 HEPABEHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHMs, MpaBWia MpeoOpa3oBaHUs ypaBHEHHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEW JMHEHWHOIO
YPaBHEHMS, PELLICHUE JIMHEWHBIX ypaBHEHU . COCTaBIEHNE YPABHEHHUN 11O YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO YPAaBHEHUM.

JluneiliHOe ypaBHEHHE C JIByMS IIepeMEHHBIMU U ero rpaduk. Cucrema AByX
JUHEWHBIX YpPAaBHEHUW C JBYMs II€PEMEHHBIMHU. PelleHne cucrteM ypaBHEHHI
CrocoOOM MOACTaHOBKU. [IpuMepsbl perieHns TEKCTOBBIX 337ja4 ¢ TOMOLIBIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopannara Touku Ha npsMoi. UucnoBele npoMexxyTku. PaccTossHue mexay
JIBYMs TOYKAMHU KOOPIHHATHOU MPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca U opAMHATA
TOYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX (GOpMYIaMu.
Urenue rpadukoB peasibHbIX 3aBUcuMocTeil. [lonstue Gpynkunu. ['paduk GyHKIMH.
CaotictBa ¢ynkuwmii. Jluneitnas ¢ynkius, e€ rpaduk. I'paduk dyakinuu y = [x|.
I'paduueckoe penieHue TMHEHHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KJIACC

Yucaa v BIYUCICHUS

KBaapaTtHeiii koperb u3 uwucna. [loHsTue 00 HppalMOHAIBHOM 4YHUCIE.
JlecsTuanbie TPUOTMKEHUST HPPAIIMOHATBHBIX uncesl. CBOMCTBA apu(PMETHIESCKIX
KBQ/IPATHBIX KOPHEH W X MPUMEHEHHE K MMPEOOPA30BAHUIO YHCIOBBIX BHIPAKCHUM
Y BBIYUCJIEHUAM. [{efiCTBUTEIbHBIE YUCIIA.

Crenens ¢ LeNbIM MTOKa3aTeneM U e€ ceorcTBa. CTaHaapTHAs 3allUCh YUCTA.

Anrebpanyeckue BblpaxkeHUsIAJIre0Opanyeckue BbIpasKeHust

KBanpatHblii TpEXUIIEH, pa3I0KEHUE KBAJIPATHOTO TPEXUIICHA HA MHOXKHUTEIH.

AnreOpanueckas ApoOb. OCHOBHOE CBOWMCTBO aire0panyeckoil JapoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXEHHUE, JIeJICHHE alreOpandeckux AapoOei.
PanronanbpHbIe BRIpRXKEHHS U UX ITPEoOpa3oBaHuUE.

VYpaBHeHUs U HEpaBEHCTBAY paBHEHUS 1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, (hopMysa KOpHEH KBaApaTHOTO ypaBHEHUs. Teopema
Buera. Pemenne ypaBHEHUN, CBOIAIIMXCA K JIMHEWHBIM W KBaJpPaTHbBIM.
[Ipocreiime 1poOdHO-pallMOHATLHBIE YPABHEHUS.

['paduueckass uHTEpHIIpETAIUS YPAaBHEHUN C IBYMS IMEPEMEHHBIMU U CHCTEM
JUHEWHBIX ypPaBHEHUW C JBYMs NEpeMEHHbIMU. [IpuMepbl pelIeHUs CUCTEM
HEJIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH.

Pelenue TeKCTOBBIX 33/1a4 alreOpanyeckuM CrocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM.
Cucrtembl TMHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM.

OyHKINN DYHKIAU

[Tonstue pynkiuu. O61aCTh ONMPEACICHUS 1 MHOYKECTBO 3HAUCHUN (DYHKIIUHU.
CrniocoObI 3a1aHust PyHKIIHHA.

I'padux ¢dynkiuu. Ytenue coiictB dyHkimu mo e€ rpaduky. [Ipumeps
rpauKoB GyHKLIHMA, OTPaXKaIOLUX peajbHbIE MPOLIECCHI.



OYHKINK, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYH MPONMOPIIMOHATLHBIC
3aBHCHUMOCTH, uX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [papudeckoe
pellIeHre YpaBHEHUN U CUCTEM ypaBHEHUH.

9 KUIIACC

Yuciaa v BIYMCICHUS

PanronanpHbie Yuciia, UppanMoHaIbHBIC YKCIIA, KOHEUHbIE U OCCKOHEUHbIE
JecITUYHbIE ApoOu. MHOXKECTBO IeMCTBUTENBHBIX YHCEN, TEHCTBUTENLHbBIE YHCIa
Kak OECKOHEUYHbIE [eCATUYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU MIPSMOM.

CpaBHeHUE J€HCTBUTENBHBIX 4HUCEN, apudMeThuueckue JeUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3zmepbl 00BEKTOB OKpYXKAIOLIEro MHpPA, MJIMTEIBHOCTh IIPOLIECCOB B
OKPYKarOIeEM MUPE.

[TpubnmxénHoe 3HaYeHHE BEIMYUHBI, TOYHOCTh MpuOIMxKeHus. OKpyriieHue
yucen. [Ipukuaka v olleHKa pe3yabTaTOB BIYUCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitHoe ypaBHeHUe. PenieHne ypaBHEHUM, CBOASAIINXCS K JINHEUHBIM.

KBagparHoe ypaBHeHune. Pemenne ypaBHEHHM, CBOIAIIMXCSA K KBaIPATHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTENH.

Pemenne npoOHO-panioHaNbHBIX ypaBHEHUM. PellleHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. Pemenue cucrem AByX
JIMHEWHBIX YPABHEHUH C JBYMS NIEPEMEHHBIMU. Pelllenre cucreM AByX ypaBHEHH,
OJIHO W3 KOTOpPbIX JHMHEHHOE, a Jpyroe — BTOpoW creneHu. I'paduueckas
UHTEpIpETAls CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IIepeMEHHOU. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepnperands HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMs
IIEPEMEHHBIMU.

OyHKIMM OYyHKIIMA

KBangparuunas dynkuus, e€ rpadux u coiictBa. [lapabosa, KoopauHATHI
BEPIIUHBI Tapad0JIbl, OCb CHMMETPUH MTapadOoJIbL.

Ipadukn Gpyuxumit: y=kx, y=kx +b, y=k/x, y=x3, y=Vx, y = [x| , n ux
CBOMCTBA.



UucnoBele  mocCHen0BaTeIbHOCTHYMCI0BbIE  MOCAEI0BATEIbHOCTH U
Nporpeccum

[loHsATHE YKCIIOBOM TMOCIEIOBATENIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTU
PEKYpPEHTHOU popMynol u popmysoil N-ro 4YieHa.

Apudmernueckass U reoMerpuueckas mnporpeccuu. @opmysbl N-ro 4ieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakenre dieHOB apu(PMETHUECKOW W TeOMETPUUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIA U DKCIIOHEHUHUAJIBbHBIN POCT.
CnoxHbie MIPOLEHTHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS MpPOrpaMMbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) maTpuoTHYECKOe BOCIUTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M  HAaCTOSLIEMY POCCUKMCKOMU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHHMEM K JOCTH)KEHHAM  POCCHUUCKHUX
MaTEMaTUKOB M POCCHMCKOM MaTeMaTU4EeCKOW WIKOJIbI, K HCIIOJIIB30BAaHUIO ITHUX
JOCTHKEHHI B IPYTUX HayKax U MPUKIAAHBIX cepax;

2) rpa:kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHIO 00SI3aHHOCTEN TpakJaHUHA U peau3alluu ero
mpaB, TMPEACTaBICHHEM O MaTEeMaTHUYEeCKUX OCHOBaX ()YHKIHOHHPOBAHUS
pa3NYHBIX CTPYKTYp, SIBJICHHM, IPOLENYp T'PakJaHCKOTro oOliecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITUYECKUX MPOOJIEM, CBSI3aHHBIX
C IPAKTUYECKUM NPUMEHEHHEM JIOCTHKECHUN HAyKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJTbHO-3TUYECKUX MPUHIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCTIMTAHME:

YCTAaHOBKOM Ha AakKTMBHOE YYacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad
MaTE€MaTUYECKON HampaBJIE€HHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa3oBaHUsl Ha TPOTSHKEHWW BCEW KWU3HM JIJIST YCIEUTHOW MpOoQeCCHOHATBHON
NESTENbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM HMHJIMBUIYAJIbHON TPACKTOPUM 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIHPUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlad, PELICHUW, PACCYKICHHUM, YMEHHUIO BUJIEThH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTI' 0 MO3HAHMSI:

OpUEHTAaUMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSI YEJIOBEKA, MPUPOIBI U
obmiecTBa, MOHMMAaHMEM MaTeMAaTHUYECKOM Hayku Kak c(depbl 4YeIOBEYECKO
JEeSTENbHOCTH, ATANOB €€ Pa3BUTHS M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOH KYJIbTYpOH KaK CPeICTBOM
NO3HAHUS MHpPA, OBJIAJECHUEM IPOCTEHIIMMHU HAaBBIKAMHM HCCIEN0BATEIbCKON
JeSITENbHOCTH;



6) ¢usuueckoe BocnMTaHHE, (POPMHUPOBAHUE KYJIbTYPbI 30POBbS H
IMOLMOHAIBLHOIO 0J1arONmoJIyYHsi:

TOTOBHOCTBHIO TPUMEHSITh MaTeMaTHYECKHME 3HAHUS B HMHTEpEcax CBOETO
3I0POBBSI, BEJCHHUS  3J0POBOrOo  oOpasa KU3HM  (370pOBOE  IHUTAHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHM W OTIbIXa, peEryJspHas Qu3ndeckas
AKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA pedIeKCHH, TPU3HAHUEM CBOETO IIPaBa
Ha OIMOKY M TaKOTO K€ TpaBa APYroro 4eaoBeKa;

7) 3K0JI0rM4ecKoe BOCIIUTAHUE:

OpUEHTAIMel Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPYKAIOIICH Cpebl, TUTAHUPOBAHUS MTOCTYITKOB U OIICHKU
WX BO3MOXKHBIX MTOCJIEICTBUM JIJISI OKPY>KAIOIIEH Cpelbl, OCO3HAHUEM TII00aIHHOTO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U IMyTel X pellieHus;

8) amanTanmusi K U3MEHAOIUMCS YCJIOBHSIM CONMAJIBLHOI W TPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTBHCS y APYruxX JIOJEH, MpUoOpeTaTh B COBMECTHOM N1€ATE€TbHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OIBITA IPYTHUX;

HEOOXOJIMMOCThI0O B  (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHUCIE
dbopMynHpoOBaTh UJIEU, TIOHATHUS, TUTIOTE3bI 00 0OBEKTAX U SABJICHUSIX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTb JACPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUI KOHTPMEpP, KOPPEKTHUPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H

MOCJIC/ICTBUS, (POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS

ba3oBble JJoruueckue e CTBUS:

e BBUIBJIITH U XapaKTE€PU30BaTh CYILIECTBEHHBIEC TPU3HAKM MATEMAaTUUYECKHUX
O0OBEKTOB, TOHSATHM, OTHOIICHHH MEXIy IOHATUIMH, (POPMYIHPOBATH
ONpPENCIICHUsS]  TNOHATHM, YCTAaHABJIMBATh CYIIECTBEHHBIM  MNPHU3HAK
KJ1accu(puKaIuyi, OCHOBaHUS Il OOOOIICHUS W CpPaBHEHUS, KPUTEPUHU
MPOBOAMMOT O aHAJIN3A;

e BOCHpUHUMATH, (OPMYIUPOBATH U  MPEeOOPa3OBLIBATH  CYXKICHHUS:
YTBEpAUTEIbHBIE W OTpHUIlATENIbHBIC, CAWHUYHBIC, YacTHBIE W OOIIue,
YCIIOBHBIE;



BBIABIIATH ~ Mar€MaTHUYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeursi B (akTax, HaHHBIX, HAOMIOAEHUAX M YTBEPKICHUSX,
IIpeaaraTb KpUTEPHUH IS BBISBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;
JIeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTHBHBIX H
MHIYKTABHBIX YMO3AKIOUYEHNN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3duparh JO0Ka3aTelIbCTBA MaTEMATUUYECKUX YTBEPXKIACHUM (MpsiMbIE U OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSATEIBLHO HECJIOXHBIE JOKa3aTelbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBaTh AapryMEHTAINI0, I[PUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelleHusl y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pEIIEHUs, BBHIOMpATh HauOolee MOAXONAIUNA C Y4ETOM
CaMOCTOSITEIIbHO BbIIETIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejibCKue 1eHCTBUA .

MCIIOJIb30BaTh BOIPOCHI KAK HMCCIEI0BATEIbCKUN MHCTPYMEHT IO3HAHUA,
(GopMyIupoBaTh BOIPOCHL, (PUKCUPYIOLIME IPOTHBOpPEUHE, IMPOOIEMY,
CaMOCTOATETIbHO yCTaHABIMBAaTh KMCKOMOE M JaHHOE, (OpMHpPOBATH
TUIIOTE3Y, apI'yMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

MPOBOAUTH IO CaMOCTOATEIBHO COCTaBJIEHHOMY IUIaHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHHE TI0 YCTAHOBJIEHUIO 0OCOOEHHOCTEN
MaTEeMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKIY CO00ii;
CaMOCTOSITEILHO (POPMYJUPOBATH 00OOIIEHUSI U BBIBOJIBI IO pe3yjibTaTaM
NPOBEAEHHOTO HAOJIIOJICHUS, UCCIIEAOBAHUSA, OLICHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BIBOJOB U 0000IEHUI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLECCA, & TaKXKE BBIJBUTATh
MIPETIONOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAlUU, JIaHHBIX,
HEOOXOAMMBIX JUIsl pEILICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETHUPOBATH
UH(GOPMAIUIO PA3TUIHBIX BUAOB U (HOPM IIPEICTABICHUS;

BbIOMpaTh (opMy TMpeACTaBlIeHUs HHGMOpMalUUU U WIUIIOCTPUPOBATH
pelaeMble 33Jauyd CXEMaMH, auarpaMMaMi, HHOW Tpadukod H uX
KOMOWHAaIASIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAMM 1O KPUTEPHUSAM, IPEITI0KEHHBIM
YUUTENIEM WIH CPOPMYITHUPOBAHHBIM CaMOCTOSITENIBHO.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIC 1eHCTBHA:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSIMU
U 1EJIIMU OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPAXkKaTh CBOIO TOYKY 3PCHUS



B YCTHBIX M NTUCHMEHHBIX TEKCTaxX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJ1a4i, KOMMEHTHPOBATH MMOTYICHHBIA PE3ybTarT;

B X0JI€ 0OCYXICHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOi TEMBI,
po0JIeMbl, pelIaeMoin 3a1auu, BbICKa3bIBaTh UJICH, HAlIEJICHHBIE HA TTOUCK
pCIICHUsI, COIMOCTABIISITH CBOM CYXACHHS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPYKUBATh pPa3IMYUe W CXOJICTBO TMO3UIIMM, B
KOppeKTHOU (popme hopMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS,
MPENCTaBIIATh  pPe3yJAbTaThl  pEIIEHUsS  3aJaud,  DKCIEPUMEHTA,
MCCIIeIOBAaHUS, TIPOEKTA, CAMOCTOSTEIHHO BEIOMPATH (JOPMAT BBHICTYIIIICHUS
C yu€ToM 3a7a4 MPE3CHTAMN U 0COOCHHOCTEH ayIuTOPHUH;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaH/IHOW ¥ MHINBUIYyaTbHON
paboTHI IIPH PEHICHUH YIeOHBIX MAaTeMAaTHYECKUX 3a/1a4;

MPUHUMATH 11€1b COBMECTHON JEATEIHbHOCTH, IIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboOThI, pachpeneisTh BHIBI padoT, TOTOBapUBATHCA,
00CYXaaTh TpoIiecC M pe3yabTaT paboThl, 00001aTh MHEHUS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXaeHHUs, OOMEH
MHEHHSIMHU, MO3TOBBIC IITYPMBI M IPYTHE), BBITOIHITH CBOIO 9acTh paOOTHI
U KOOPIWHHPOBATH CBOW JCUCTBUS C JAPYTMMH YJICHAMH KOMaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIMIMIA MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIe YHUBepcaibHbIe y4eOHbIE 1eilCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pELIEHUS 3adadd (WM €ro
4acTh), BBIOUpATh CIIOCOO pEHIeHUs ¢ YYETOM HMEIONIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh M KOPPEKTHUPOBATH
BapUaHTHI PEIICHU ¢ Y4ETOM HOBOM MH(POPMAITIH.

CaMOKOHTPO.]'Ib, IMOUMOHAJIbHbIA HHTEJLJIEKT:

HPEIMETHBIE

BJIQJIETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTara
pELICHHUST MAaTEMATUYECKOW 3a]1a4H;

IIPEABULIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PELLICHUU 3a7a4H,
BHOCUTHh KOPPEKTHUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
HaWJIEHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa NEATEIBHOCTH IOCTABJIECHHOW LIEIU
U YCIIOBUSIM, OOBSICHITh MPUUMHBI JTOCTHXKECHUS WIM HEIOCTHUKEHUS 1IENH,
HAXOJUTh OIMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

PE3YJIBTATBI



K xoHiy oOydyenuss B 7 kJjacce OOyYarONIMICS TMOJIYYHUT CIETYIOIINE
MPEIMETHBIE PE3YIJIbTATHI:

Yuciaa v BIYMCICHUS

BoinonHsaTh, coderas yCTHbIE W NUCbMEHHBbIE NPUEMBI, apu(MeTHyecKue
NENCTBUS C PAllMOHATIbHBIMHU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPAXXEHUM, MPUMEHATH Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN TPOOHBIX BBIPAKEHUM, COAEpKaLIUX
OOBIKHOBEHHBIE U JIECSITHUHBIE TPOOH.

[lepexoauTs oT omgHOW (DOpPMBI 3amucH Yucen K APyroi (mpeoOpa3oBHIBATH
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECSITHYHYIO, B YACTHOCTHU
B OCCKOHEUHYIO IECATUYHYIO APOOH).

CpaBHUMBATH U YIIOPSAOUYNBATh PALlOHAJILHBIC YHCIIA.

OKpyrasTe yucna.

BBINONHATS NPUKUIKY U OLIEHKY PE3YJIbTATAa BBIUUCICHUM, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKEHUIN. BBINMONHATH NEUCTBUSA CO CTENEHSAMHU C HATypaJIbHBIMHU
MTOKAa3aTEISIMHU.

[IpuMeHATh NPU3HAKU AECIIUMOCTH, Pa3JIOKEHNE HA MHOKHUTEIN HATYpalbHbIX
YHUCEIL

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3a/aud, CBA3aHHBIE C OTHOIIECHHEM
BEJIMYMH, IPONOPLUHOHAIBHOCTBIO BEIWYWH, MPOLEHTAMH, HWHTEPIPETHUPOBATH
pEe3yNbTaThl pEeUICHUs 3a/1ad C Y4ETOM OIPaHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJireOpanyecKue BbIpaKeHUsA

Hcnonb3oBaTh anredpanyeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHATD €€
B IIpOIIECCE€ OCBOCHHUS yueOHOro MaTepuara.

HaxonuTe 3HaueHWs: OYKBEHHBIX BBIPAKEHUW NpU 3aJaHHBIX 3HAUYCHMSIX
MIEPEMEHHBIX.

BrinonssaTs npeodpa3oBaHus 1IEJI0T0 BHIPAKEHUS B MHOTOUJIEH ITPUBEACHUEM
MOJIOOHBIX CIaraeéMbIX, PACKPHITHEM CKOOOK.

BBINONHAT yMHOXXEHUE OJHOYJIEHA HAa MHOIOYIEH W MHOrO4JeHa Ha
MHOTOWJIEH, TPUMEHSTH (DOPMYIIBI KBaipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCyIecTBISATh Pa3JIOKEHHUE MHOTOWIEHOB HAa MHOMXHUTEIH C IOMOUIBIO
BBIHECEHUS 32 CKOOKU OOIIETO MHOKUTEIS, TPYIIIUPOBKY ClIaraeMbIX, IPUMEHEHUS
bopMyJT COKPAIIEHHOTO YMHOXKEHUS.

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB JJIl PEIICHUs Pa3iINYHbIX 3a]a4
U3 MAaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMM MOKA3ATEISMU IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHust U HepaBeHCTBA



Pemiate nuHEHHBIE ypaBHEHHS C OJHOM IEPEMEHHOW, IMPUMEHSA ITpaBUia
repexo/ia OT UCXOJAHOTO YPaBHEHUSI K PAaBHOCUJIBLHOMY eMy. [IpoBepsTh, sBseTcs
JIM YUCJIO0 KOPHEM YPABHEHHSI.

[IpumensTh rpadudecKrie METObI MPU PEUICHUU JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTs mnpuUMepsl Tap 4YKCEN, SBIAIONIMXCA PEIICHUEM JIMHEWHOTO
ypaBHEHUSI C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IMJIOCKOCTH TpaUK JTMHEHHOTO YPaBHEHUS C ABYMS
NEPEMEHHBIMH, TTOIB3YICh TPpahUKOM, TPUBOIUTEH IPUMEPHI PEUICHUS YPaBHEHUSI.

Pemiath cucteMsl IByX JTUHEUHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMU, B TOM
qHclie Tpa@uuecKu.

CocraByiATh W peuiaTh JIMHEHMHOE YPAaBHEHUWE WM CHCTEMY JIMHEWHBIX
YpaBHEHUM O YCJIOBUIO 3a7a4¥, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a41 MOJy4YECHHBIA pe3yJIbTar.

DOYyHKUNH

N300paxkaTh Ha KOOPAMHATHON MPSAMOUN TOUKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3aIIMCHIBATh YUCJIOBbIE TPOMEKYTKH Ha
anreOpandecKoM si3bIKe.

OTMeuarh B KOOPAMHATHOM IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOPAMHATaM,
CTpOUTH TpaduKu JTUHEHHBIX QyHKIUN. CTpouTth rpaduk QPyHKINU y = |X|.

OnuceiBaTh C MOMOIIBI (YHKIMH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTh, BpEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOUTEIBLHOCTE, BpEMs, 00BEM pabOTHI.

HaxonuTe 3HaUueHnE PYHKIMH 110 3HAYCHHIO €€ apryMEeHTa.

[Tonnmate rpadudeckuii cnocod TMPeACTaBICHUS W aHalu3a WHGOpPMAaIUH,
U3BJICKATh U MHTEPIPETUPOBATH MHPOPMAIINIO U3 TPaPUKOB peabHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydeHuss B 8 kJjacce oOydaromIMiiCsS MOJNYYHUT CIEIYIOIINE
MpEAMETHBIC PE3YIIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonp30BaTh HayaiabHBIE NPEACTABICHUS O MHOYKECTBE JACHCTBUTEIBHBIX
YyuCes Ui CPAaBHEHUS, OKPYIJICHUS U BBIYUCICHUM, U300paxaTh JEeHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAWHATHOM MPSMOM.

[IpumensaTy TOHSATHE apUPMETHUYECKOrO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, UCIOJNB3YysS MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEPKAIUX KBaJpaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OONBIINX M MAJbIX YUCET C MOMOIIBIO JEeCATUYHBIX
npo0ei u cTeneHen qucia 10.



AuredOpanyecKkue BbIpasKeHMs!

IIpuMeHATP TOHATHE CTENEHM C LEeIbIM  II0KA3aTelIeM, BbINOJHSITh
peoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENICHU C IIEJIBIM TTOKa3aTeleM.

BhITIONHATH TOXIECTBEHHBIEC TPe0Opa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE TIPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMHU U AJITeOpandyeCcKUMU IPOOSIMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIIEH HA MHOXKHUTEIIH.

[TpumensTh mpeoOpazoBaHus BRIPAKEHUHN JIJIS PEIICHUS PA3IMYHbBIX 3374 U3
MAaTEMAaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOMN MTPAKTUKHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHEHBIE, KBaJpaTHbIC YPaBHEHUS W PAIMOHAJIBLHBIE YpPaBHEHHS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHHUH C JBYMSI IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE WUCCIEAOBAHUS YPABHEHUA U CUCTEM YPaBHCHUU, B
TOM YHCJIE C IPUMEHEHUEM TpadUIeCKUX MPECTaBICHUI (YyCTaHABIMBATH, UMEET
JU YpaBHECHHE WJIM CUCTEMA YPABHEHMI PpEUICHUS, €CIM HMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT cliOBeCHOU (HOPMYIUPOBKHU 3a7adMl K €€ anreOpandecKoi
MOZENH C TIOMOMIIbIO COCTABIICHHMS YPaBHEHHS WIM CHUCTEMBbl YypPaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4d MMOJYyYEHHBIN pE3yJbTAaT.

[IpumeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, PEIIaTh
JVHEHbIE HEPABEHCTBA C OHON MEPEMEHHON U UX CUCTEMBI, JaBaTh rpadUuecKyro
WJUTIOCTPAIIMIO MHOYXECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

[loHnmaTe U HMCMOIB30BaTh (DYHKIIMOHATBHBIE TIOHSTHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUCHHUsI), ONPEACNATh 3HAUYCHHE (YHKIMH TO 3HAYEHUIO
aprymMeHTa, onpeessaTh cBoicTBa (pyHKIHM 10 e€ rpaduKy.

Crtpoutb rpaduku 31eMeHTapHbIX PYHKIMI BUAA:

y=k/x, y=X2, y=x3,y = |X|, Y = VX, OIHCBIBATb CBOICTBA YHCIOBOI (HYHKIIHH
1o e€ rpaduky.

K xoHmy oOydyeHuss B 9 kjacce oOydarOmIMIiCS MOJNYYHUT CIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BIYMCICHUSA

CpaBHUBAThH U YyHOPSIIOYMBATH PALIMOHAIBHBIE U UPPALIMOHATIBHBIC YUCIIA.

Brimonusats apudmernyeckue AeMCTBUS ¢ pallMOHAIBHBIMU YHUCIIAMHU, COYETast
YCTHBIE U NTUCbMEHHBIE MPUEMBI, BBITIOJIHITh BBIYMCIEHUS C HUPPALMOHAIBHBIMU
YHCIIaMHU.

Haxonute 3HaueHUs CTENEHEN € LENbIMU NTOKA3ATEIMU U KOPHEW, BBIUUCIIATh
3HAUYEHUS YNUCIIOBBIX BBIPAKEHUM.

OKpyrasitb JIEUCTBUTENBHBIE YMCIIA, BBINOJHATH MPUKUJIKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUM.



YpaBHeHUs] 1 HEPABEHCTBA

Pewiars iMHEWHBIE M KBaIpaTHBIC YPABHEHM, YPABHEHHUSI, CBOIALLMECS K HUM,
IpocTelIIne IpoOHO-palliOHaIbHbIE YPaBHEHUS.

Pemats cucreMsl IByX JIMHEHWHBIX YPaBHEHUH C JIBYMs I[EPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIIETCS JTUHEUHBIM.

Pemars TekcTOBbIE 3adauM anreOpaMyeckUM CIOCOOOM C  MOMOLIBIO
COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUH C JBYMS MIEPEMEHHBIMU.

IIpoBOAUTE MPOCTEUIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM IrpaHuuecKux MpeacTaBieHuil (ycTaHaBIMBAaTh, UMEET
JU YpaBHECHHE WJIM CUCTEMA YPABHEHHMI pEUIECHUs, €CJIM HMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHble HEpaBEHCTBAa, KBAJIpaTHbIE HEPABEHCTBA, M300pa)aThb
pelIeHue HEPaBEHCTB Ha YMCIOBOW NPSIMOM, 3alMCBIBATh PELICHHE C MOMOILIBIO
CHUMBOIJIOB.

Pemare cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAaJpPaTHOE HEPABEHCTBO, HW300paKaTh pELIEHUE CUCTEMBI
HEPABEHCTB Ha YMCIIOBOM MPAMON, 3aIMCHIBATh PEIICHHUE C TIOMOIIBI CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IPU PEIICHUH PA3JIMYHBIX 337a4.

DOyHKIUA

Pacno3naBarh (QyHKIMM H3ydyeHHBIX BUAOB. [loKa3pIBaTh CXEMAaTUYECKU

pAacIoJIOKEHHE Ha KOOPJAMHATHOMN TUIOCKOCTH TpadukoB (yHKIMH Buaa: y = KX, Y
=kx+ b, y=kix, y=ax2 + bx + ¢, y = x3, y = Vx, y = |x|, B 3aBucumocTH ot
3HaYEHUU KOA(PPUIIMEHTOB, ONUCHIBATh CBOMCTBA () YHKIIUM.

Ctpouth ¥ M300pakaTh CXEMATHUYECKU TpapUKU KBAAPATUIHBIX (DYHKIIHA,
OINKCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIMH MO UX TpaduKam.

Pacno3naBath KBagpaTuuHyt0 (QYHKIHIO IO (popmysie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUN U3 pealbHON KU3HU, PU3UKHU, TEOMETPUHU.

YuciioBble MOCJI€10BATEIbHOCTH U POrpeccuu

Pacno3naBath apuMeTHUECKyI0 M TEOMETPUUYECKYIO IPOTPECCUU TIPU PA3HBIX
crocobax 3a/1aHusl.

BbIMONHATS BBIUMCIACHHWS C HUCHOJB30BaHWEM (GOPMYI n-ro  YJeHa
apu(MeTHIEeCKON U FeOMETPUYECKON MPOrpeccuii, CyMMBbI IMIEPBBIX N YJICHOB.

N300pakaTe 4JieHbl MOCJEA0BATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMU IOCIENOBATEILHOCTSIMHU, B TOM
YUCIIE 33Jla4u U3 PEAbHOM JKU3HU (C UCIOJNBb30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosmmuecrBo yacos DJ1eKTPOHHBIE
HaumenoBanue
Ne (uugposbIe)
pa3iesioB U TeM Kounrpoabnbie | IlpakTuyeckne
n/n Bcero o0pa3oBare/ibHbIE
NPOrpaMMmblI padoThI padoThI
pecypchbl
1 Uucna v BEIYUCICHUS. o5 1 bubmmoreka [TOK
PaumnonanbHbie yncna https://m.edso00.ru/7f415b90
5 AnreOpanueckue 97 1 bubmnoreka LIOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus U 20 1 bu6motexa [JOK
HEpaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunate! u 24 1 bubmuoreka IJOK
rpa¢uku. OyHKIHH https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 6 1 bubmmnoreka [{OK
00o011eHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB IIO ITPOIT'PAMME



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

8 KJIACC

KoanuecTBo yacoB

)
HaumeHnoBanue JICKTPOHHbIC
Ne (uudposbie)
pa3/iesioB U TeM Kounrpouabubie | IlpakTuyeckue
n/n Bcero 06pasoBaTe/bHbIC
NPOrpaMmbl padoThI padoThI
pecypchbl

1 Yucna v BBIYUCIICHUS. 15 bu6mmoreka [JOK
KBanpaTtHbie kopHu https://m.edsoo.ru/7f417af8
Yucna v BEIYU CIICHUS. Bt OK

2 CTeIeHb ¢ LeJIbIM 7 nbnmotexa 11
OKA3ATeNeM https://m.edsoo.ru/7f417af8
Anrebpanueckue

3 BBIPAKCHUS 5 1 bubmmorexa LIOK
KBaI[paTHBII:/'I rpéxue https://m.eds00.ru/7f417af8
Anrebpanueckue Bt oK

4 BBIPAKEHUS. 15 1 ubsmorexa [
AsreGpanieckas apo6 https://m.edsoo.ru/7f417af8

T nq sl IpOOb

YpaBHeHHS U

5 HEPaBEHCTBA. 15 1 bu6motexa [JOK
KBanpathsie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u ButG OK

6 HepaBeHCcTBA. CHCTEMBI 13 mbnmotexa 11
ypapHeHyi https://m.edsoo.ru/7f417af8
YpaBHeHUS U s OK

7 HEPaBEHCTBA. 12 1 ubsmorexa [
HepaBencrsa https://m.edsoo.ru/7f417af8

8 Oyukiuu. OCHOBHbBIE 5 Bbu6mmoreka IIOK



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

MOHSTHUS https://m.edsoo.ru/7f417af8
9 OyHk1iuu. Yucnobie 9 bubmmnoreka [IOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHNE N 6 bu6motexa [JOK
00001IeHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102

YACOB IIO [TPOIT'PAMME



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

9 KJIACC

KoanuyecTBo yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U O T Iy | M— (uudposbie)
n/n  TeM NPOrpamMMbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna v BEIYUCICHUS. 9 but6mmoreka [JOK
JleicTBUTEIBHBIC YHCIIA https://m.edso00.ru/7f419d08
v .
R
P . A https://m.edsoo.ru/7f419d08
MepeMEHHOM
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bu6motexa [JOK
CucreMbl ypaBHEHUI https://m.edso00.ru/7f419d08
4 VYpaBHEHUS 1 HEPABEHCTBA. 16 1 bubmoteka [JOK
Hepasenctea https://m.edso00.ru/7f419d08
bu6morexa IJOK
) 16 1
> YHIH https://m.eds00.ru/7f419d08
5 YucnoBsie 15 1 bubmuoreka IJOK
MOCJICA0BATEIbHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpEHue, 06001IIEeHNE, 18 1 but6mmoreka [IOK
crUCcTEeMaTU3aIvs 3HaHU I https://m.eds00.ru/7f419d08
OBHIEE KOJIMYECTBO UACOB
- 102 6 0

I10 ITPOI'PAMME



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

TEMATHYECKOE

IIVIAHUPOBAHME 7 KJIACC

HaumenoBanue pazaena |KomuuectBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIIBHOCTH 00yUYaIOIIUXCS
(Tembl) Kypca 4acoB coep)KaHue
Uuicia i BBIYUCIICHUS. 25 [lonsitue CucreMaTU3UpPOBATh M 000ralIATh 3HAHUS
PanronasibHbI€ YKcia paIlMOHAIILHOTO YHKCJIA. 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.
Apudmerndeckue CpaBHUBATH U YNOPSA0YUBATH APO0H, MPeoOPa30BHIBaAS
nenCcTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE IpOOU B OOBIKHOBEHHBIE,

C pallMOHAIIbHBIMU
ynciamu. CpaBHEHHUE,
YIOPSI0OYNBAHUE
palOHAIBHBIX YUCETL.
CreneHb

C HATypAJIbHBIM
MOKA3aTEJIEM.
Pemenne 0OCHOBHBIX
3ajiay Ha Jpo0u,
MPOLICHTHI

13 peaabHOU
MPAKTHKU.

[Ipu3HaKy 1eTMMOCTH,
Pa3IOKEHUS

Ha MHOXXUTEIN
HATypaJbHBIX YUCEL.
PeanpHbie

OOBIKHOBEHHBIE B JICCITUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUIHYIO 1POOb.

IIpuMeHsITH pa3zHooOpa3HbIe CIOCO0bI ¥ P HEMBbI
BbIYUCJICHUS 3HAYECHUH IPOOHBIX BHIPAKEHHH,
coJiepKaliux OOBIKHOBEHHBIE U IECITUYHBIC POOH:
3aMEHSTh NPU HEOOXOJIUMOCTH JIECITUUHYIO APOOH
OOBIKHOBEHHOUW M OOBIKHOBEHHYIO JCCSITUYHON, MPUBOIUTH
BhIpaKeHUe K popme, Hanbosee y00HO! JIsl BRIYUCIICHUH,
peoOPa30BLIBATH APOOHBIC BRIPAKEHUS HA YMHOKCHHE

U JICJICHUE NECATUYHBIX IPOOEH K TEUCTBUSIM C IEITBIMU
YuCIaMHU.

IIpuBoauTH YNC/I0BbIE H OYyKBEHHbIE IPUMEPbI CTCIEHU
C HaTypaJIbHBIM MOKa3aTelieM, OObSICHSISI 3HAUCHUS
OCHOBaHUS CTETCHU U MOKa3aTels CTENEHU, HAXOAUTh
3Ha4YCHMS cTereHel Buaa a" (a — moboe parroHaIbHOE
YUCJI0, N — HATYypaIbHOE YHCIIO).

I[MoHnnMaTh CMBICT 3aMTUCH OOJIBIIINX YUCEIT C TIOMOIIIBIO




3aBuCUMOCTH. [Ipsimas
1 oOpaTHas
MIPOITOPITMOHAIBHOCTH

JECSITHYHBIX Apo0eit u cteneneid urncna 10, npuMeHATH X
B PEAJIbHBIX CUTYaIUsX.

IIpuMeHSI T IPU3HAKU AEIUMOCTH, PA3JIOKEHUS Ha
MHOXUTEU HATYPAJbHBIX YHCEIL.

Pemartsb 3a1a4m Ha 4acTH, MPOIIECHTHI, MPOMOPIINH,

Ha HaXOXKJIeHUe ApoOu (TIPOLIEHTA) OT BEJIMYUHBI U
BEJIMYMHBI 10 €€ ApoOu (MPOIEHTY), Ipodu (IIPoIIeHTA),
KOTOPBIN COCTABJISIECT OJJHA BEJIMYUHA OT APYTOM.
IIpuBonuThH, pa3éMpaTh, OLIEHNBATDH PA3JIMYHbBIC PELICHUS,
3aMKUCH PEIICHUI TEKCTOBBIX 3a]1ay.

Pacno3HaBaTh ¥ 00bSICHATDH, OUPASICh HA ONPEACIICHUS,
MPSIMO MIPOTIOPIIMOHATILHBIE U 00pAaTHO MPOMOPIMOHAILHbBIC
3aBUCUMOCTU MEX1y BEJIMYMHAMU; MPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PEasIbHOT'0 MUPA, U3 IPYTrUX Y4eOHBIX
MPEAMETOB.

PemaTh nmpakTUKO-OPUEHTHPOBAHHKIE 337a49H HA IPOOH,
MPOIIEHTHI, IPSIMYIO U 0OPaTHYIO MPOTMOPITMOHATHHOCTH,
MIPOTIOPITUHN

AnreOpanyeckue
BBIPA)KECHUS

27

bykBeHHBIE
BBIPAYKEHUSI.
[IlepemeHHBIE.
JlonmycTrmbie
3HAYEHUS
[IEPEMEHHBIX.
DopmyJIbI.
[IpeobpazoBanue

Osguaaetsb anredpanyecKkoil TePMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHSTH €€ B IPOIIECCE OCBOECHUS Y4E€OHOI0 MaTepHania.
HaxoauTb 3HaueHus1 OyKBEHHBIX BBIPAKEHUMN IIPH 33 ITaHHBIX
3HAYEHUAX OYKB; BBIIOJHATH BBIYMCIECHUS 110 (hOpMyIam.
BbInoHATH IpeoOpa3oBaHUsl HENOr0 BhIPAKECHUS

B MHOT'OWJIEH IIPUBEIEHUEM TIOJJOOHBIX ClIaraeéMblX,
PacKpbITHEM CKOOOK.

BbBINOTHATH YMHOXEHHE OAHOYIEHA HA MHOT'OUJIEH




OYKBEHHBIX
BBIPAKCHU,
pPacKphITHE CKOOOK
1 MPUBEICHUE
MOI00HBIX CIIaracMBbIX.
CBoMCTBA CTETIICHU C
HaTypaJbHbIM
MMOKa3aTeIIeM.
MHOrO4JICHBI.
Cnoxxenue,
BBIYMTAHNE,
YMHOXCHHUE
MHOT'OYJICHOB.
dopmyIibl
COKpAILEHHOTO
YMHOXKCHHUS.
PaznoxxeHue
MHOT'OYJICHOB Ha
MHOKHUTEITN

¥ MHOTOWIECHA HA MHOTOWICH, MPUMEHSITh (DOPMYITbI
KBaJipaTa CyMMBbI U KBaJipaTa Pa3HOCTH.

OcyiecTBJSITH Pa3I0KEHUE MHOTOWICHOB HA MHOKHUTEIN
MyT€M BBIHECEHHUSI 32 CKOOKH 00IIEro MHOXKHUTES,
npuMeHeHus1 (HOPMYIIbI Pa3HOCTH KBaJpaToB, (hopmyi
COKPAIIIEHHOTO YMHOXEHUS.

IIpumMeHsaTH MpeoOpa3oBaHe MHOTOUYJICHOB JIJISl PEIICHUS
Pa3IMYHBIX 337]a9 U3 MATEMATUKH, CMEKHBIX MTPEIMETOB,
U3 peabHON MPAKTHUKH.

3HAKOMUTBHCA C HCTOPHUEI Pa3BUTHS MaTEMaTHUKN

YPaBHCHI/IH N HCPAaBCHCTBA

20

YpaBHeHUE, ITpaBuia
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCHJIBHOCTb
YpaBHEHHU.

JIuHeHoe ypaBHEHUE C
OTHOW MEPEMEHHOM,

Pemarb TMHEHHOE YpaBHEHUE C OJTHOU IIEPEMEHHOM,
NMPUMEeHsI sl IPaBWJIa IEPEX0/Ia OT UCXOTHOTO YPABHEHUS K
PaBHOCWJIBHOMY €My OoJiee MPOCTOro BUA.

IIpoBepsaTh, ABISAETCS JIM KOHKPETHOE YHUCIIO KOPHEM
YPaBHEHUSL.

IlonOupaTs npuMepsI Map YUCET, ABJISAIOIINXCS PEIICHUEM
IMIMHENHOI'0 YPAaBHEHHUS C ABYMsI IIEPEMEHHBIMU.




pEIICHUE JIMHEUHBIX
ypaBHEeHUN. Pelienue
3a7a4 C IMIOMOLLBIO
YpaBHEHHM.

JIuneliHOE ypaBHEHHME C
NByMsI TIEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHHI C ABYMS

CTpouTh B KOOPJMHATHOMN IMJIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHHS C JIByMSI MIEPEMEHHBIMU; TOJB3YSICh TpaduKoM,
NMPUBOIUTH NPUMeEPBI PEIICHUS YPABHECHMUS.

HaxoauTthb peuieHue CUCTEMBI IBYX JJUHEUHBIX YPABHEHUH C
JIBYMSI [IEPEMEHHBIMM.

CocTaBiasiTh M peliaTb YPAaBHEHHUE UJIU CUCTEMY
YPAaBHEHU IO YCIIOBUIO 33/1a4U, HHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJY4EHHBII
[pe3yabTaT

EpEMEHHBIMU

Koopaunatsl u rpadukiu. 24 Koopaunara Touku N300paxkath HA KOOPAMHATHON NIPSIMOM TOUKH,

OyHKIIUU Ha npsiMoi. UKUCIIOBbIE  (COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
POMEKYTKH. WHTEPBAJIbI; 3aMMUCHIBATh UX Ha aJIreOpanyecKoM SI3bIKE.
PaccrosiHue Mmexay OTMe4aTh B KOOPAUHATHOM IJIOCKOCTH TOYKH
NBYMsI TOUKaAMHU 0 33/IaHHBIM KOOPJMHATAaM; CTPOUTh IPaQUKu HECTOKHBIX
KOOpAMHATHOM 3aBUCHUMOCTEM, 3aJIaHHbIX (DOpMYyIIaMH, B TOM YUCIIE
PSMOIL. C IIOMOLIBIO IU(PPOBBIX JJAOOPATOPHIl.
[IpssmoyrosbHas IIpuMeHsTh, H3y4aTh IPEeUMYyLIECTBA,
CUCTEMA KOOPJINHAT HHTEPNPEeTHPOBATH rpaduuecKuii criocod MpeaCTaBICHUS U
Ha MJIOCKOCTH. aHalM3a pa3HOoO0Opa3HOM )KU3HEHHON MH(POPMAIIHH.
[Tpumepsl rpaduKos, OcBauBaTth NOHATHE (DYHKIINH, OBJIAI€BATh (DYHKIIMOHAIbHON
3aJaHHbIX TEPMHUHOJIOTHEN.
dopmynamu. Pacno3HaBaTh JimHeiHYI0 QyHKIH0 Y = KX + D,

Yrenue rpaduxon

ONMUCHIBATH €€ CBOMCTBA B 3AaBUCUMOCTH OT 3HAYECHUU




peabHBIX
3aBUCUMOCTEN.
[lonsiTue GhyHKIIUN.
['padux GpyHKIUN.
CpoiicTBa (hyHKITHI.
Jluneitnas GyHKUMS.

ko3¢ duiueHToB K u b.

Ctpouthb rpaduky JmHEHHON QyHKINY, QyHKIMK Y = | X|.
HUcnonb3oBarb nudpoBbie pecypehl 1l TOCTPOCHUS
rpaukoB GyHKUMA U U3yYEHUSI UX CBOWCTB.

IIpuBoaAMTH NPUMeEPHI IMHENHBIX 3aBUCUMOCTEHN B
[pEANIbHBIX MPOIECCaX U ABJIECHUAX

[Toctpoenue rpaduka
JTUHEWHOU (PYHKITUH.
['paduk HyHKIIH
y =lxl|
[loBTOpEHuE u 0000IIEHNE 6 [loBTOpEHNME Bp10UpaTh, IPUMEHATH OLICHUBATH CIIOCOOBI CPABHEHUS
OCHOBHBIX HOHATUI YUCell, BBIYUCICHUN, TPeoOpa3oBaHUM BbIPAKEHUI,
1 METOZOB Kypca [pELIEHUs] YPaBHEHUM.
7 xnacca, 06o0uIeHne OcylecTB/ISITh CAMOKOHTP 0JIb BBITIOJIHIEMbBIX JEHCTBUN U
3HAHWUN CaMOITPOBEPKY pe3yiibTaTa BHIYMCICHUN, MPEeoOpa30BaHUM,
ITOCTPOEHHUM.
PemiaTp 3a1a4M 13 peanbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUSA [Tl pEIICHUS 3a7a4 U3 IPYTuX
IIPEMETOB.
PemiaTh TeKCTOBBIE 3212491, CDABHUBATDH, BLIOUPATH
CIoCco0BbI PEIICHUS 3a/1aun
OBHIEE KOJIMYECTBO 102

YACOB I1O ITPOI' PAMME




8 KVIACC

HaumenoBanue pazaena |KomuuectBo OcHoBHOE OcCHOBHbBIE BUJIbI JEATECIIBHOCTH 00YYaOIINXCS
(Tembl) Kypca 4acoB COJICp)KAHUE
Uuicia i BBIYUCIICHUS. 15 KBaaparusiii kopeHb | @OpMYJIMpPOBATH Olpe/ieeHue KBaPaTHOT O KOPHS

KBapaTHble KOpHU

n3 uncia. [lonsarue
00 uppalroHaIbHOM
yucne. /JlecaTuaHbie
MPUOTKEHHUS
UPPALMOHATLHBIX
YHCEJL
JlelicTBUTEIILHEIC
yucna. CpaBHEHUE
JICMCTBUTEIBHBIX
YHCEJL

YpaBHEeHUE BUAA

X2 = a

CaoiicTBa
apru(pMeTHIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeoGpazoBanue
YHUCIIOBBIX
BBIPAKECHUM,
COJZIEpKAIINUX
KBaJIpaTHbIC KOPHU

13 yncia, apuhMeTUIeCcKOro KBaJApaTHOTO KOPHS.
I[IpuMeHSITH onepaluio U3BJICUYECHHS KBAAPATHOIO KOPHS U3
YHCIIa, UCTIOJIB3YH PU HEOOXOIUMOCTH KAJIbKYJISITOP.
OueHuBaTh KBaJpaTHbIE KOPHU LIEIBIMHA YHCIIAMHU U
JECATUYHBIMU IPOOSIMH.

CpaBHUBATH U yNIOPSAA0YUBATH PAllMOHAIbHBIC

Y MppalOHAJIBHBIE YHCIIA, 3aIIMCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEN.

MccenoBaTh ypaBHEHUE X2 = @, HAXOAUTH TOYHEIE U
npubInKeHHbIe KopHU Tipu @ > 0.

HcciienoBars CBOMCTBA KBAAPATHBIX KOPHEU, TPOBOAS
YHCIIOBBIE YKCIIEPUMEHTHI C UCITOJIb30BAHUEM KaJIbKYJISTOPA
(KOoMIBIOTEPA).

Jloka3bIBaTh CBOCTBA apU(METUUECKUX KBAAPATHBIX
KOpHEH; MPUMEHSITh UX JAJIs IpeoOpa30oBaHMsl BBIPAKEHUH.
BorInoiHATH Npeodpa30BaHMS BRIPAKEHUHN, COAEPIKAILINX
KBaJPATHBIE KOPHH.

BoipakaTh nepeMeHHbIe U3 TEOMETPUUECKUX U (PU3HUUECKUX
dbopmyi.

BbIYUCIATh 3HAYEHU S BEIPAKCHUM, COACPHKAIINX
KBaJpaTHbIC KOPHU, UCIIOJIb3YsI TPU HEOOXOUMOCTH




KAJIBKYJIATOP.

Hcnonb30BaTh B XO€ PELICHMS 3a1a4 DJICMEHTapHbIE
MPECTaBJICHNUS, CBI3aHHbIE C MPUOIMKEHHBIMU 3HAYEHUSIMU
BEJINYVH.

3HAKOMHMTBHCH C MICTOPHUEH Pa3BUTUS MaTEMAaTUKU

Yucra v BEIYUCIIEHUS.

CreneHs ¢ HEIbIM

®opMyJIMPOBATH ONpeAeIeHHe CTEIIEHHU C LIETbIM

CreneHs ¢ LeasM IIOKa3aTEJIEM. [10KA3aTEIIEM.
[MOKa3aTeeM CranpapthHas 3anucs  |(IlpeacTraBasiTe 3anMCh OOJBIINX U MAJIBIX YUCEI B
quca. CTaHJApPTHOM BUJE.
Pa3mepnl 00bEKTOB CpaBHMBATB YNCJIa U BEJIMYNHBI, 3aIIMCAHHBIC C
OKpPYXKaroLero MUpa  |UCIOJIb30BaHKUEM crereHu 10.
(OT 2NEMEHTapHBIX Hcnonb30BaTh 3alMCh 4KCENl B CTAHIAPTHOM BHUJIE
YacTULl JUIsl BBIDOXKEHHSI pa3MepOB OOBEKTOB, JJIMTEIbHOCTU
110 KOCMHYECKUX [TPOLIECCOB B OKPYKAIOILIEM MUDE.
00BEKTOB), D®opmMyJIMHPOBATH, 3ANIMCHIBATH B CHMBOJIMYeCKOH opme n
JJIUTENBHOCTD WITIOCTPUPOBATH MPUMEPAMM CBOMCTBA CTEIIEHU
IIPOLIECCOB C LIEJIBIM ITIOKA3aTeJIeEM.
B OKpPY>KaroIleM MUPE. HpI/IMEHﬂTb CBOMCTBA CTEIICHU IJIA HpCO6p&30BaHI/I}I
CBOJiCTBA CTENEHH BBIPAKEHUM, COIEPIKAIIUX CTEIIEHU C LIEIbIM IT0KA3aTEIEM.
C IICJIBIM MOKa3arejieM |BBINOJIHATH JefiCTBHA C YACIIaMU, 3allMCaHHBIMU
B CTaHJIapPTHOM BH/JI€ (YMHOXXEHHE, JICTICHHE, BO3BEICHHE B
CTEIICHb )
AnreOpanyeckue KBagparusii PacniozHaBaTh KBaJIpaTHBIN TPEXUJIEH,
BbIpakeHUs1. KBanpaTHbIi TPEXUJICH. YCTaHABJIMBATh BO3MOYKHOCTB €T0 PA3JIOKEHUS
TPEXUJIEH Pasnoxenue Ha MHOYKUTEJIN.




KBaJIpaTHOTO
TpEXWICHA
Ha MHOXXHUTEIH

P ACKRJIAABIBATh HA MHOXKHUTC/IN KBaI[paTHBIﬁ TPEXUJICH C
HCOTPULATCIIbHBIM JTUCKPUMHHAHTOM

AnreOpanyeckue
BBIPOKCHUS.
Anredpanyeckasi 1poob
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AnrebOpanueckas
JPOOB.
Jonyctumsie
3HAYEHUS
NIEPEMEHHBIX,
BXOJISTITUX

B alireOpanvecKue
BBIPKEHUSI.
OCHOBHOE CBOWCTBO
anredpandecKoiu
npobu. CokparieHue
TpoOei.
Cnoxxenue,
BBIYHUTAHNE,
YMHOXEHUE

U JIeJIeHHe
aIreOpanIecKux
TpoOei.
[IpeoGpazoBanue
BBIPAKECHUM,
COJZIEpKAIINUX
anredpanyecKue
Ipoou

3anuchIBaTH anreOpanyecKue BbIPAKEHHUS.

HaxonuTs 0651acTh onpeieieHus palioHAIbHOTO
BBIPAYKEHUSI.

BbINOTHATH YKCIOBBIE OACTAHOBKH U BBIYMCJIATH
3Ha4YeHHE JPOOU, B TOM UHUCIIE C TIOMOLIBIO KaJIbKYJIATOpA.
@ opMyJIHPOBATH OCHOBHOE CBOMCTBO alnre0OpanyecKoil
pOOM ¥ MPUMEHSITh €ro JIJIsl Tpeo0pa3oBaHus Ipooei.
BbInoJHATH AeHCTBUSA C AIreOpanyecKUMU ApOOSIMHU.
IIpuMeHATH Npeodpa30BaHUs BBIPAKCHUM 711 pELICHUS
3a1ay.

Bripaxats nepeMeHHblie 13 hopmyin (pundeckux,
reOMETPUYECKUX, OTIMCHIBAIOIINX OBITOBBIE CUTYAIUH)




YpaBHEHMS U HEPABEHCTBA.
KBaznpaTHble ypaBHEHUS
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KBagparnoe
ypaBHeHue. HenomHoe
KBaJpaTHOE
ypaBHeHue. opmyna
KOPHEW KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHUN,
CBOASIIUXCS

K KBaJPATHBIM.
[Ipocreiimme 1poOHO-
palroOHAIbHBIC
YpaBHEHUSL.

Pemenune TekcToBBIX
3a]1a4 ¢ MOMOUIBIO
KBaJpPATHBIX
YpPaBHEHUM

PacnozHaBaTh KBagpaTHbIC YPaBHEHHUSL.

3anuceiBaTh GOpPMYIy KOpHEH KBaIpaTHOTO YPaBHEHHS;
peliaTb KBaJApaTHbIe YPABHEHHS — I1I0JIHBIE U HEITIOJIHBIE.
IIpoBoauTh NpocTEHIINE UCCIET0BAHUS KBAIPATHBIX
YPaBHEHUM.

Pemiatb ypaBHeHUs1, CBOIAIINECS K KBAJAPATHBIM,

C TIOMOIIIBIO TPEOOPA30BAHUN U 3aMEHOU TTEPEMEHHOM.
HaOnronaTe M aHATM3MPOBATH CBS3b MEKY KOPHIMU U
KO3 dUIMEHTaMH KBAAPATHOTO YpaBHEHUSI.
dopmyaupoBaTh Teopemy Buera, a Tak:ke 00paTHYIO -
TEOpEMY, IPUMEHSTH 3TH TEOPEMBI JUIsl PELICHUS 3a1a4.
PemaTh TeKCTOBBIE 3212491 ANITeOpPanyecKUM CocoOOM:
MEPEXOAUTH OT CIIOBECHON (POPMYIIMPOBKU YCIOBHS 3a/1a4U K
areOpanyecKoi MOJIENU MMyTEM COCTABIICHUS YPABHEHMUS;
pelaTh COCTAaBIEHHOE YPABHEHNE; UHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBHCH C HCTOPHUEH pa3BUTHUS ANreOpbl

YpaBHEHMs 1 HEpaBEHCTBA.
CucreMbl ypaBHEHU

13

JIuneniHoe ypaBHEHUE
C IBYMsI
MIEPEMEHHBIMU, €TI0
rpaduk, IpUMepsbI
penieHus ypaBHEHUN
B LICJIBIX YUCIIAX.
Pemenue cucrem nByx
JIMHEVHBIX YPaBHEHUU
C IBYMsI

Pacno3HaBaTh JIMHEWHBIE YPABHEHUS C IBYMS
[MEPEMEHHBIMU.

Crpours rpaduku TMHEHHBIX ypaBHEHUH, B TOM YHUCIIE
HCNO0JIb3Yys HH(POBbIE peCypChl.

Pasiinyarh napayienbHbIE U IEPECEKAIOIINECS MPSAMBIE 110
VX YPaBHECHUSM.

Pemiate crucTeMbl 1BYX JINHENHBIX YPABHEHUN C JBYMS
[IEPEMEHHBIMU IIOJICTAHOBKOMN U CII0KEHUEM.

Pewmiate rpocrenime CuCTeMbl, B KOTOPBIX OJHO




MIEPEMEHHBIMU.
[Ipumeps! pereHns
CHCTEM HEJIMHEWHBIX
YpaBHEHH I

C IBYMsI
IIEPEMEHHBIMU.
['paduueckas
VHTEPIPETALUS
YpaBHEHMUS

C AByMs
MIEPEMEHHBIMU

Y CHUCTEM JIMHEUHBIX
YPaBHEHUN C IBYMS
IIEPEMEHHBIMU.
Pemenune TekcToBBIX
3a7a4 C IMTOMOILBIO
CUCTEM YpPaBHEHMU

13 YPABHEHU HE SIBJIACTCS TMHEUHBIM.

I[IpuBoauTh rpaduuecKyr0 MHTEPHPETAUMIO PEUICHUS
YpPaBHEHUS C IBYMS IEPEMEHHBIMU U CUCTEM YPABHEHUM C
JIByMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 3aaUM AITCOPANICCKUM CIIOCOOOM

Y paBHEHUS U HEPABEHCTBA.
HepaseHncrtaa

12

YucnoBsie
HEPaBEHCTBA U UX
CBOWCTBA.
HepaBeHcTBO € 0/1HOM
IIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
pemienne. CucteMsl

®opMyJIMpPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX Ha KOOPJAWHATHOW MPSMOW, 10KA3bIBATH
anredpandecku.

IIpyMeHsITH CBOMCTBA HEPABEHCTB B XOJE PELICHUS 3a1a4.
Perarsh IMHEHHBIE HEPABEHCTBA C OJJHOM IEPEMEHHOM,
1n300pakaTh peLICHUE HEPABEHCTBA HA YUCIOBOU MPSIMOM.
Pemarhb cucteMbl TMHEHMHBIX HEPABEHCTB, H300paKkaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YMCIOBOM NIPSIMOI




JIMHEWHBIX HEPAaBEHCTB
C OZIHOM ITIEpEMEHHOM
Y UX PEUICHHUE.
N3o006paxenue
pEILICHUs TUHENHOTO
HEPaBEHCTBA U UX
CHUCTEM Ha YHCIIOBOU
IPAMOU

OyHKIUN.
OCHOBHBIE IOHATUSA

[Tonsarue pyHKIIUN.
OO6nacTb onpeesieHus
¥ MHOXECTBO
3HaYEHUU (PyHKLIHH.
Cnoco0bl 3a1aHus
(byHKIUH.

I'paduk pyHKIUN.
CaoiicTBa pyHKIUH,
UX 0TOOpakeHHe

Ha rpaduke

Hcnonb3oBaTh QyHKITMOHATHHYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY.

Boruncsith 3HaYeHust QyHKINMA, 3a1aHHBIX

dbopmyrnamu (Mpu HEOOXOAUMOCTH UCTIONIb30BATh
KAJIBKYJISITOP); COCTABJISATH TAOMHUIbI 3HAYEHU I

GbyHKIUN.

CTpouTh 110 TOYKAM rpagpuku QyHKIUN.

OnuchIBaTh CBOMCTBA (YHKIIMU HA OCHOBE €€
rpauIecKoro npecTaBICHUsI.

Hcnonb30BaTh QyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
CUMBOJIMKY.

HccaenoBaTh IpuMephl TPapUKOB, OTPAKAIOITIX PEATTbHBIC
MIPOLECCHI U SIBJICHUS.

I[IpuBoAUTH NPUMeEPHI ITPOLIECCOB U SIBJICHUM C 33JJaHHBIMU
CBOMCTBaMH.

Hcnosib30BaTh KOMIIBIOTEPHBIE NP OrPAMMBI IS
MoCTpoeHUs TpadrKoB QYHKIUA U U3YISHUS X

CBOMCTB




QyHKINN.
YucnoBble QyHKIUN

YreHue u moCTpoeHUE
rpaduKkoB QyHKIIUMA.
[Tpumeps! rpadukoB
dyHKkumi,
OTpaXKaOIINX
pealIbHBIE TIPOIIECCHI.
DOyHKINH,
OMUCHIBAIOIIINE
pSMYIO U 00paTHYIO
MIPOTTOPIIOHAITLHBIC
3aBUCUMOCTH, UX
rpadukm.

['padux pyHkIIMN

y = X2

O yHKIIUU

y =x,y =X,

y =vx,y = |x];
rpaduaeckoe
pELICHNE YPaBHEHU
Y CUCTEM YPaBHEHUM

HaxoauTs ¢ moMombio rpagpuka QyHKINN 3HAYEHUE OJTHON U3
pacCMaTprUBAEMBbIX BEJIMYMH 1O 3HAYEHUIO JPYIOM.

B HECI0KHBIX Cydasx BbIpaxKaThb popmMyJ10il 3aBUCUMOCTh
MEK]1y BEJTUUMHAMM.

OnuchIBaTh XapakTep U3MEHEHUS OJTHOW BEJIMYMHBI B
3aBUCUMOCTH OT U3MEHEHHUSI IPYTOW.

Pacno3HaBaTh BUJIbl H3y4aeMbIX (DYHKITUH.

[loka3pIBaTh CXeMATH4YeCKH M10JI0)KEHUE HAa KOOPANHATHON
MJI0CKOCTU rpadMKoB QYHKLMH Buaa: Y = X2,y = X3,

y =Vx, y = |x|

Hcnonb30BaTh QYHKIUOHAIBHO-TPaduUecKue
NpeACTABJICHMS [JIS PELICHUS U UCCIICIOBAHUS YPABHEHUN U
CUCTEM YPABHEHUM.

I[IpumeHsaTh uMdpoBbIe pecypehl 1 IOCTPOCHUS
rpaduKoB GyHKIIHMA

[ToBTOpeHue u 0000IICHNE

[ToBTOpEHUE
OCHOBHBIX IMOHSTHI
1 METOJIOB KypCOB
7 1 8 KJ1aCCOB,
0000111eHNE 3HAHU I

Be10upars, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHECHHUS
YHCEJI, BBIYUCICHU, TPe0Opa30BaHUI BIPAXKEHUH, PEIICHUS
YpaBHEHHU.

OcyuiecTBIsITh CAMOKOHTP 0J1b BBIIIOJIHIEMBIX JEHCTBAN

Y CaMOIIPOBEPKY Pe3yJibTaTa BEIUUCICHUH, TPEOOPa30BAHMUIA,




[MOCTPOCHUM.

Pemarts 3a1auu U3 peajibHOM KU3HHU, IPUMEHSITH
MaTeMaTUYECKUE 3HAHUS JIJI PEIICHUS 3a/1a4d U3 IPYyTUxX
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4H, CDABHUBATH, BLIOUPATDH
CIOCO0bI PEIICHUS 3aauun

OBUIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME
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9 KVIACC

HanmenoBanue paznena KomnuectBo OcHoOBHOE OCHOBHbBIE BUJIbI JEATECIIBHOCTH 00YYarOIIMNXCS
(Tembl) Kypca 4acoB COJZIepKaHue
Yucia U BEIYUCIIEHUS. 9 Panmonanbhbie uncia, |Pa3BUBaThL NPeACTABJIEHHUS O YHCIAX: OT MHOXKECTBA

J1eliCTBUTEIIbHBIC YUCTIA

UppallMOHAIILHBIE
YHCia, KOHCYHbBIC

1 OECKOHCYHBIE
JECATUYHBIE IPOOH.
MHOX€eCTBO
JICUCTBUTEIBbHBIX
YHCEIT,
JICHCTBUTEIILHBIC
Yypcia Kak
OCCKOHEYHEIE
JIECSITUIHBIC TPOOH.
B3anMHO ogHO3HaYHOE
COOTBETCTBUE MEKIY
MHOKECTBOM
EeNCTBUTEILHBIX
YHCEeJI U MHOKECTBOM
TOYEK KOOPAUHATHON
IPSAMOM.

CpaBHeHue
JICCTBUTEIIbHBIX YHCEII,
apudmeTrueckue

HaTypaJbHBIX YUCEN O MHOXKECTBA JICHCTBUTEIIbHBIX YUCET.
O3HAKOMHMTBCH C BO3MOKHOCTBIO IPEACTABIICHUS
NEHCTBUTENBHOIO YKCia Kak 0ECKOHEYHOM JIeCATUYHOM 1po0u,
MPUMEHSTH JICCITUYHBIC TPUOJIMKEHUS PALIUOHAIBHBIX U
UPPAMOHAIIBHBIX YHCEN.

MN300paxarh NeHCTBUTENBHBIE YHACIIA TOYKAMU KOOPIUHATHOM
IPSIMOM.

3anucbIBaTh, CPABHUBATH U YIIOPAA0YUBATH
JICHCTBUTEIbHBIE YHCIIA.

BbINOJIHATH, COUETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
apupmMeTnyecKue AefcTBUSA C PAllMOHAIILHBIMU YHCIIAMU;
HAXOAUTh 3HAUYCHUS CTEIICHEH C LEIbIMU MOKa3aTEIsIMHU

Y KOPHEW; BBIYUCJIAATH 3HAYCHUS YHCIIOBBIX BEIPAKCHUMU.
[osry4uTs npeacraBjieHue O 3HAUMMOCTH

NEHCTBUTENBHBIX YUCEN B TPAKTUUECKON AEATEIbHOCTU
YEJI0BEKA.

AHAJU3MPOBATH M 1€J1aTh BHIBOAbI O TOYHOCTH
MPUOIMKEHUS ICUCTBUTEILHOTO YUCIIa IIPU PELICHUH 3a]1a4.
OKpYrJasTh ACHCTBUTEIIBHBIE YUCIIA, BHITOJIHATH

NPUKUAKY PE3YJIbTaTa BBIYUCICHUM, OEHKY 3HAUEHUN




JICHCTBUS

C I€UCTBUTEILHBIMA
YHCJIaMH.
[TpubmmxkeHnoe
3HAUCHHE BEJINIHHDI,
TOYHOCTH
IPUOTMKEHHUSL.
OxpyrieHue ynces.
[Tpukuaka u orieHKa
pe3yIbTaTOB
BBIYHMCJICHUM

YU CIIOBBIX BBIPAKECHUM.
3HAKOMMTBHCH C MCTOPHUEH Pa3BUTHUS MAaTEMATHKHU

Y paBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OHOMN
MePEMEHHOMN

14

JIuHeitHoe ypaBHEHUE.
Pemenne ypaBHeHUH,
CBOJSILIUXCS

K JINHEHUHBIM.
KBagparnoe
ypaBHeHue. Pelienue
YPaBHEHUH,
CBOJSILIUXCS

K KBaJIPaTHBIM.
bukBanpatHbie
YPaBHEHHUS.

IIpuMmepsl pereHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTETIEHEU

OcBanBaTh, 3alI0MUHATH U IPUMEHATH rPauuecKkue
MeTO/bI [PU PEIICHUN YPABHEHU, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1ienbie U ApoOHbIe ypaBHeHUs. Pemarth
JINHEHHbIE U KBA/JIPaTHbIe YPABHEHUS, YDABHEHUS,
CBOJSILHMECS K HUM, TPOCTEHIINE IPOOHO-
palOHATIbHBIE YPABHEHUS.

[Ipeasaratb BO3MOKHBIE CITIOCOOBI pEIIEHUS] TEKCTOBBIX
3a/1a4, 00CYKIaTh UX M pPelIaTh TEKCTOBbIE 33/1a41
pa3HBIMU CITIOCOOAMH.

3HAKOMHTBHCS ¢ HCTOPHUEH Pa3BUTUS MAaTEMATUKU




pa3I0KEHUEM
Ha MHOKHUTEIIH.
Pemenue npo6Ho-
palMOHAIBHBIX
YPaBHEHUH.

Pemenne TeKCTOBBIX
3aJ1a4 anredpanvdecKum
METOI0M

YpaBHEHMS U HEPABEHCTBA.
CucreMsl ypaBHEHUN

14

YpaBHEHHE C IByMS
MIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema nByx
JIMHEVHBIX YPAaBHCHU N
C AByMsI
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JTMHENHOE,
a Ipyroe — BTOpOu
CTEIICHHU.
['paduueckas
WHTEpIpETaLHs
CUCTEMBI YpaBHEHUI

C ABYM [IEPEMEHHBIMMU.
Pemenne TekcTOBBIX

OcBanBaTh M NPUMEHATH ITPUEMBI PEILICHUS] CUCTEMBI

JIBYX JTMHEHHBIX YPAaBHEHU C IBYMS TEPEMEHHBIMU

Y CUCTEMBI IByX YPABHEHUM, B KOTOPBIX OJHO YPAaBHEHHE HE
SIBJISIETCS] IMHEWHBIM.

Hcnonb3oBaTh QPyHKIIMOHATLHO-TpaduuecKue
[PE/ICTABIICHUS JUIsl pellleHHs] M UCCIIeI0OBAHNS YPABHEHU U
CUCTEM.

AHAJM3MPOBATHh TEKCTHI 33124, peliaTh UX aare0pandeckum
CrocoOOM: MePeXOAUTh OT CJIOBECHOU (hOPMYITUPOBKHU
YCIIOBUS 33J1a4U K aJIreOpanyecKoil MoJIeH MmMyTeM
COCTaBJICHUS CUCTEMbI YPABHEHUI; pelIaTh COCTABIECHHYIO
CUCTEMY YpaBHEHUI; HHTEPNPETHPOBATH PE3yJbTAaT.
3HAKOMHTBHCS ¢ HCTOPHUEH Pa3BUTUS MAaTEMATUKU




3a/1ay anreOpandyecKum
COCOOOM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarh, 3aIUCHIBATDH, IOHUMATh, HHTEPNPETUPOBATH
HepaseHncTaa HEPABCHCTBA U UX HEPABEHCTBA; UCIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOIICTBa. BoInoHATH TpeoOpa3oBaHUs HEPABEHCTB, HCIMOJIb30BATh IS
JInHeunnbie peoOpa3oBaHUs CBOMCTBA YHCIOBBIX HEPABCHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTMHEWHBIE U KBAIPATHBIE HEPABEHCTBA.
C OJIHOM mepeMeHHol  |PeraTs JIMHEWHbIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
Y UX PEUICHHUE. HEPABCHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIIUX
CucreMbl IMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATH
HEPABEHCTB C OJIHOM MMOJIYYEHHBIE PELICHUS.
IIEPEMEHHOM U UX MN300paxaTh pelIeHuEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
peLICHHE. YHCJIIOBOM MPSIMOU, 3aNMCHIBATH PEIICHUE C TTOMOIIBIO
KBanparnsie CHMBOJIOB.
HEPABCHCTBA U UX Pemathb KkBajpaTHbIC HEPABEHCTBA, UCTIOJIb3YsI TpapuIecKue
pelICHHE. MPECTABIICHUS.
['paduueckas OcBauBaTh M NPUMEHSATH HEPABEHCTBA MPH PEIICHUU
MHTEPIPETALUS pa3IMYHbBIX 33/1a4, B TOM YHCJIE TPAKTUKO-
HEPABEHCTB M CUCTEM  |OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMSI
MepEMEHHBIMU
DO yHKIUU 16 KBanpartuunas Pacno3HaBaTh BUIbI H3y9aeMbIX (DYHKITHIA;

byHK1IHS, ee Tpaduk

u cBoiicTBa. [lapabomna,
KOOPJMHATHI BEPIITHHBI
napaboJibl, OCh

WITIOCTPUPOBATH CXEMATHYEeCKH, 00bACHATD PACIOI0KEHUE
Ha KOOPJIMHATHOM IJIOCKOCTH rparKOB

Gyukuuii Buga: y = kx,y = kx + b,y = .y = X3,
X




CUMMETpPHUH Tapa0oJIbI.

['pacduku pyHKUMIA:
= kx,
kx + b,

<< <K< < <<
1
>
N

y = X3,y =,y = |x| B 3aBHCHMOCTH OT 3HAYCHHiT
KO3 PUITUCHTOB; OIMMCHIBATh MX CBOMCTBA.
Pacno3HaBaTh KBaApaTHIHYO QYHKIKIO TTO hopMyIIe.
IIpuBoOIUTH MPUMePHI KBAIPATHYHBIX 3aBUCHMOCTCH
U3 PeaTbHOM JKU3HU, GU3HKH, TCOMETPHHU.

BoIsIBJATH 11 0000111aTh 0COOEHHOCTH rpaduka
KBaJpaTH4HOM QyHKIMK Y = ax? + bx + c.

CTpouthb ¥ n300pakaTh cxeMaTu4eckM rpaduxu
KBaJIpaTUIHBIX QYHKIIUH, 3aJaHHBIX POpPMYTIaMH BUAA
y = ax?,y = ax? + ¢,y = a(x + p)>,y = ax> + bx + c.
AHAJTH3HPOBATH M MPUMEHSITH CBOICTBA N3YYCHHBIX
GYHKIAN U1 BX TIOCTPOSHUS, B TOM YHCIIE C IIOMOIIBIO

M (POBBIX PECYPCOB

YucioBeie
[IOCJIEIOBATEILHOCTH
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[TousTHE YKCIIOBOM
MOCJIE0BATEILHOCTH.
3amanue
MOCJIEA0BATETLHOCTH
PEKYPPEHTHON
bopmynoit

1 (opmyIoii N-ro
YJIeHA.
Apudmernyeckas

U TeoMeTpHuYecKast
IPOrPECCHUU.
@opmyIibl N-TO YiieHa
aprupMeTHIeCcKon

OcBanBaTh U NPUMEHSATh WHJIEKCHbIE 0003HAUCHMUS,
CTPOUTH pevyeBble BbICKA3bIBAHUS C UCII0JIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C MOHATHEM
OCJIE0BATEIHLHOCTH.

AHaJIM3UpoOBaThL HopMyIly N-ro yjaeHa
MOCIIEIOBATEILHOCTH WIIH PEKYPPEHTHYIO (OPMYITy

U BBIYMCJISITH YWICHBI I0CJIEI0BATEILHOCTEN, 3aJaHHBIX
STUMU (PopMyIamu.

Y cTaHaABJIMBATH 3aKOHOMEPHOCTD B TIOCTPOCHUU
MOCJIEIOBATEILHOCTH, €CII BBIIMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3znaBaTh apuMETHUECKYIO U T€OMETPUUECKYIO
MPOrPECCUU TP PA3HBIX CIIOCOOAX 3a1aHMUS.




Y TEOMETPUYECKON
MIPOrPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N300pakeHne 4JIeHOB
apudmeTaeckomn

Y T€OMETPUUECKON
MPOTrPEeCCU TOUKaMH
Ha KOOPJIMHATHOM
IIJIOCKOCTH.
JInHenHbIM

Y SKCIIOHEH U AJIbHBIN
poCT.

Ci1o’xHBIE TPOLICHTHI

Pemartp 3a1a4u ¢ UCIIONIb30BaHKEM (HOPMYIT N-TO YJIeHA
apu(MeTHYecKol U TeOMETPUYECKON IPOrPECCHil, CyMMBbI
NEPBBIX N YJIECHOB.

MN300pakaTh WICHHI [10CJIEI0BATEIBHOCTH TOUKAMHU

Ha KOOPAMHATHOW INTIOCKOCTH.

PaccmarpuBarh npuMepbl NMPOLECCOB W SABJICHUH

U3 peaJIbHOM KNU3HU, WIUTFOCTPUPYIOLIUE H3MEHEHUE B
apu(MeTHIEeCKON MPOrpeccuu, B TEOMETPUIECKON
MpOrpeccuu; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauIECKU.

Pemiath 3aga4u, CBA3aHHBIE C YUCIOBBIMU
[OCJIEA0BATEIBHOCTSMH, B TOM YHUCJIE 33]1a4 U3 PEATbHON
YKU3HH C UCIIOJIb30BaHUEM IU(POBBIX TEXHOIOTUI
(3NIEKTPOHHBIX TA0IHIL, TPAPUUECKOr0 KaNbKYIATOPA U T.11.).
PemaTh 3a/1a4n Ha CIIOXHBIE MTPOLIEHTHI, B TOM YHCIIE 33Ja4H
U3 pealIbHON MPAKTUKHU (C UCIIOJIb30BAHUEM KAJIbKYJISTOPA).
3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTUS MAaTEMATUKU

[ToBTOpenue, 0000IIEHHE,
CHCTeMaTH3alus 3HAHUH

18

Yucna ¥ BEIYUCICHUS
(3anuce, CpaBHEHHUE,
JICUCTBUS

C N€UCTBUTEILHBIMA
YHCJIAMH, YUCII0Bas
npsiMast; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIIUH;

OnepupoBaTh NOHATUSIMM: MHOXXECTBO, ITOJIMHOKECTBO,
oIepanyuy HaJl MHOKECTBAMU; UCIIOJIb30BATh rPa(pUUECKOE
[PEICTaBJIEHNE MHOKECTB JIJIs1 OMMCAHUS PEAJIbHBIX IPOLIECCOB
U SIBJICHUH, TIPU PEIICHHUH 33/1a4 U3 IPYrUX y4eOHbIX
IPEIMETOB.

AKTYaJU3UPOBATh TEPMHUHOJIOIMI0O M OCHOBHBIE

NeHCTBUS, CBSI3aHHbIE C YUCJIAMM. HATYpPAJIIbHOE YHCIIO,
POCTOE U COCTABHOE YMCIIA, IETUMOCTh HATYpaIbHBIX




OKpYTJICHHE,
npuOIIHKEHHE,

OLICHKA; PeIlIeHUe
TEKCTOBBIX 3a/1a4

YHCeJl, IPU3HAKU JEIUMOCTH, LIEJI0€ YUCII0, MOTYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAs IPOOU, CTAaHIaPTHBIN BHUJI YUCIIA,
apupMETHIECKUN KBAAPATHBIN KOPEHb.

BbINOJIHATH AeiicTBHUS, CPABHMBATH U YIIOPAA0YHBAThH

apu(MeTHIeCKUM q1Clia, IPEACTABIATh YUCa Ha KOOPAMHATHON MpsSMOii,
CTI0CO0OM) OKPYTJISITh YHCTIA; BHINOJHATH MPUKHIAKY U OLEHKY
pe3yJpTaTa BHIYMCICHUH.
Pemiath TeKCTOBBIE 321241 apU(PMETUUECKUM CIIOCOOOM.
Pemiath npakTH4YeCcKue 321244, COAECPKAIINE POIIEHTHI,
TIOJIM, YACTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PacCTOSTHUE, IIEHa — KOJUYECTBO — CTOMMOCTD,
00BeM paboThl — BpeMsl — MPOU3BOAUTEIBLHOCTh TPYAA.
Pa30uparp peanbHble )KU3HEHHbIE CUTYaIUH,
(¢opMyIMpPOBATH UX Ha S3bIKE MATEMAaTUKH,
HAXOAMThb PEIICHNE, IPUMEHSS MaTeMaTHYEeCKUH ammnapar,
HHTEPNPEeTUPOBATH PE3yIbTaT
Anrebpandeckue OnepupoBaTh NOHATHSAMM: CTETICHB C IIEJIBIM
BBIPAXECHU nokaszaTesieM, apu(pMETHUECKUI KBaJPaTHBIM KOPEHb,
(mpeobpazoBaHue MHOT'OUJIEH, anredpandeckas Apook, TOXKIECTBO.
anreOpandecKux BbInoHATH OCHOBHBIE 1€ CTBHS: BBIIOJIHATH PAaCUeThl
BBIpXCHUH, no opMynam, mpeodpazoBLIBATh LIEJbIE, IPOOHO-
JIOITyCTUMBIE palMOHAJIbHBIE BHIPAKEHUS U BBIPAXKEHUS C KOPHSAMH,
3HAYCHUSA) peaTn30BBIBATh Pa3I0KEHHE MHOTOWICHA HA MHOXHUTEIH, B

TOM 4YHCJIC C HCIIOJIb30BaAHUCM (1)OpMYJ'I Pa3sHOCTHU
KBaJApPaTOB U KBaJ[paTa CYMMBLI U pa3HOCTHU; HAXOAHUTb




JTOMYCTUMbIE 3HAYEHUSI IEPEMEHHBIX I TPOOHO-
paIMOHAIILHBIX BBIPAXKCHUH, KOPHEH.
MoaeaupoBaTh ¢ TOMOIIBIO (POPMYI peabHbIE TPOLIECCHl U

SIBIICHUS
OyHKIUN OnepupoBath NOHATUAMU: QYHKIUA, TpadUK QYHKIIMU, HYIH
(mocTpoeHwue, (YHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH
CBOMCTBA M3YYEHHBIX  [BO3pACTaHUs, yObIBAHUS, HAUOOJIbILIEE
byHKLIMIT; Y HaMEHbIIIee 3HaueHus1 QyHKIINH.
rpaduueckoe peieHne |AHATU3UPOBATh, CPABHUBATH, 00CYK/AaTh CBOWCTBA
YpaBHEHUI U UX (GYHKIHHI, CTPOUTH UX TpadUKH.
CHCTEM) OnepupoBaTh NOHATHAMM: IIPsIMAst IPOMTOPIIMOHATIBHOCTb,

oOparHasi pONOPLUUOHATIBHOCTD, JIUHEWHAs (DYyHKIIHS,
KBajgpaTU4Has QyHKUUA, napadona, rumnepoona.
HNcnonb30oBaTh rpauKu Uil ONIPEAECIIEHUS CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, IS PEIICHUS 3a]1a4 U3 IPYTUX
y4€OHBIX TPEAMETOB U PeabHON KU3HU; MOAEJIUPOBATH

C IMOMOLIBIO TPaUKOB peabHbIE MPOLIECCHI U SIBICHUS.
BripaxaTs (popMyJIaMH 3aBUCUMOCTH MEKY BEJIMYNHAMHU

OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

INIOYPOYHOE IVNTAHUPOBAHME 7
KJIACC

KoaunuyecTBo yacoB 9J1eKTPOHHBIE




Ne K - Hdara nu@poBbIie
n/n = Tema ypoka Bcero OHTPOJILHBIC PaKTHYECKHE H3ydeHusi oOpa3oBarejibHbIE
padoThI padoThI pecype
1 ITonsATHE paOHAIBHOIO 1
qrcna
) ApudmMernueckue 1eHCTBUS C 1
paIMoOHAILHBIMU YHCJIAMU
3 ApudmeTnueckre 1eHCTBUSA C 1
palMOHAILHBIMU YHCIIAMU
4 ApudmeTrueckue 1eHCTBUS C 1
paIMOHAILHBIMU YHCJIAMH
5 ApudmeTnueckue 1eHCTBUS C 1
palMoOHAILHBIMU YHCIIAMU
5 ApudmeTrueckre TeHCTBUS C 1
paIMoOHAILHBIMU YHCJIAMH
7 CpaBHeHHE, YIIOPSIIOYMBAHNE 1
palMOHANIbHBIX YU CET
8 CpaBHeHue, yIopsI0YUBaHNE 1
palMOHAJIBHBIX YU CET
9 CpaBHeHHUe, yIIOPsIIOYMBAHNE 1
palMOHAIBHBIX YU CEN
10 CreneHp ¢ HaTypaJIbHBIM 1 bubmoteka [JOK
MOKa3aTesaeM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypalbHbIM 1 bu6motexa [JOK



https://m.edsoo.ru/7f4211de

IIOKa3aTciieM

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

12

CrerneHb ¢ HaTypajIbHbIM
ITOKa3aTesaeM

bubmoreka [IOK
https://m.edsoo.ru/7f42154e

13

CrerneHb ¢ HaTypajabHBIM
IoKa3aTeneM

bu6mmoreka [JOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypaJbHBIM
MOKa3aTeneM

15

Pentenrie 0CHOBHBIX 3a/1a4 Ha
JpoOH, IPOIIEHTHI U3
peaibHOM MPaKTUKU

16

Pentenue oCHOBHBIX 337124 HA
JpOoOH, TIPOIIEHTHI U3
peanbHON MPaKTUKU

17

Peuienne ocHOBHBIX 337124 Ha
IpoOu, IPOIIEHTHI U3
peanbHON MPaKTUKU

18

Pentenne oCHOBHBIX 337124 HA
IpoOu, IPOIEHTHI U3
peanbHON MPaKTUKU

19

HpI/IBHaKI/I JCIMMOCTH,
Pa3I0)KCHUA Ha MHOXUTEIIN
HaTypaJIbHbBIX Y1 CCJI

20

[Ipu3Haku nenumocTH,
Pa3JIOKEHHS Ha MHOKHUTEITN
HATypaJbHbIX YHACEN

21

PeanbHble 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIIUOHATIEHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

22

PeannHble 3aBHCUMOCTH.
[Ipsmast u oOpaTHas
MPONOPIMOHATIBHOCTH

23

PeanbHble 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLUUOHATIBHOCTH

24

PeanbHble 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLUMUOHATIBHOCTH

25

KonTponpHas paboTa 1o teme
"PaninonasnpHbie uncia"

26

BykBeHHBIE BBIpaKEHNUS

bu6moreka IJOK
https://m.edsoo.ru/7f41feec

27

DopmyIibl

28

DopmyIsl

29

[Iepemennsie. JlonycTumble
3HAYEHUS MePEMEHHBIX

30

[Ipeobpa3zoBanue OYKBEHHBIX
BBIPAJKEHUH, PACKPBITHE
CKOOOK ¥ MpHUBEICHHE
MO00HBIX CIaraeMbIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41fafa

31

[IpeoGpazoBanue OyKBEHHBIX
BBIPKEHH, PACKPBITHE
CKOOOK U MpUBECHHE
MOAOOHBIX ClIaracMbIX

bu6moreka [JOK
https://m.edsoo.ru/7f41fd70

32

[IpeoOpazoBaHue OYKBEHHBIX
BBIPAKEHUU, paCKpPBITHE
CKOOOK W MPUBENICHHE



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

HOXOOHBIX CJIAaraeMBIX

[IpeoOpa3zoBaHue OYKBEHHBIX

BBIPAKEHUU, paCKpPbITHE

33
CKOOOK ¥ MPUBEICHHE
MO00HBIX CIaraeMbIX
34 CBoiicTBa CTENEHU ¢ bubmotexa [IOK
HaTypaJIbHbIM [TOKa3aTeIeM https://m.edsoo0.ru/7f421382
35 CBoiicTBa CTENEHU C bu6mmoreka [JOK
HaTypaJbHBIM MTOKa3aTeJIeM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTEIEHH C bubmoteka [IOK
HaTypaJIbHBIM ITOKa3aTEeIeM https://m.edsoo.ru/7f4218be
bu6moreka IJOK
37 Muorosett https://m.edsoo.ru/7f42276e
bu6mmoreka IJOK
38 Miorotert https://m.edsoo.ru/7f422930
CnoxeHue, BRIYUTAHUE, bu6moreka IJOK
39
YMHOKEHHE MHOT OWJIEHOB https://m.edsoo.ru/7f422af2
Croxenne, BBIYUTAaHUE, bu6mmoreka [JOK
40
YMHOKEHHE MHOT O4JICHOB https://m.edsoo.ru/7f422cc8
CnoxxeHue, BRIUYUTAHUE, bubmuorexa IJOK
41
YMHO)XKE€HHE MHOT OYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIYUTAHHE, bubmoteka [IOK
YMHOKEHHE MHOT OWICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbI COKpaIEHHOT O bubmuotexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyJibl COKPAIIEHHOTO bubmorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO bubmotexa [IOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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

YMHOXEHHUS https://m.edsoo.ru/7f424c12
46 DopMyJibl COKPAIIEHHOTO bubmorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyIIbI COKpaIEHHOT O bubmuotexa [{OK
YMHOKEHUS https://m.edso0.ru/7f4251d0
48 PaznoxxeHne MHOTO4JICHOB Ha bu6moreka [JOK
MHOXXHTEIH https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOTOYJICHOB Ha bubmotexa [IOK
MHOXXHUTEIH https://m.edso0.ru/7f4237fe
50 PaznoxxeHne MHOTOYJICHOB Ha bu6moreka [JOK
MHOXKHTEITH https://m.edsoo.ru/7f4239de
51 Pa3noxenue MHOro4aeHoB Ha
MHOXXHUTEIH
KonTponsnas paboTa 1o Teme
52 "AnreOpanyeckue
BbIpaxeHus"
VYpaBHeHue, IpaBuIIa
53 npeodpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHUN
JIuneliHOe ypaBHEHUE €
54 OJTHOM TIepEMEHH O}, peIlICHHE
JIMHENHBIX YpaBHEHUN
JIuHeitHOe ypaBHEHUE C
55 OJTHOM TIEpEMEHH O, PeIlIeHNE bubmorexa [TOK
1 Hep > P! https://m.edsoo.ru/7f420482
JIMHENHBIX ypaBHEHUN
JIuneiiHO€E ypaBHEHUE €
56 OJIHOM ITepeMEHH O, pellieHne

JIMHENHBIX ypaBHEHUN



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

57 Pemenue 3aa4 ¢ mOMOIIbIO bu6moreka IJOK
ypaBHCHHI https://m.edsoo.ru/7f42064e
58 Pemenwne 3a1a4 ¢ mOMOIIBIO bu6moreka IJOK
YpaBHEHHUI https://m.edsoo.ru/7f420806
59 Pemenune 3a1a4 ¢ mOMOIIIBIO bu6mmoreka [JOK
YPaBHEHUI https://m.edsoo.ru/7f4209a0
60 Penrenue 3a1a4 ¢ 1OMOIIBIO bub6muoreka IJOK
ypaBHEHUMH https://m.edsoo.ru/7f420e6e
JIuHeitHOe ypaBHEHUE C
61 JIBYMSI TIEPEMEHHBIMH H €TI0 bubmorexa [IOK
Y P https://m.edsoo.ru/7f427c32
rpaduk
JIuneiiHOE ypaBHEHUE €
62 JBYMsI [IEPEMEHHBIMU U €r0 bubmorera [IOK
% P https://m.edsoo.ru/7f427e8a
rpaduk
Cucrema IBYX JUHEHHBIX
63 aBHeHI/III;I ZX ByMsI bubmmorexa IIOK
P s https://m.edsoo.ru/7f42836¢
TepeMEHHBIMHU
Cucrema IByX JTMHEHHBIX
64 ypaBHEHHI C ABYyMs
MepeMEHHBIMU
Cucrema IByX JIMHEHHBIX
65 ypaBHEHUH C IByMsI
nepeMEHHBIMH
Cucrema 1ByX JIMHEHHBIX
66 YPaBHEHHI C IBYMs
MepeMEHHBIMHU
67 Pemenue cucreMm ypaBHEHUI brbmioreia LIOK

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



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

bu6mmoreka IJOK

08 Pewmettite ccTeM ypapHeHHit https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUi buommorexa LOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucreMm ypaBHEHUI
71 Pemenue cucrem ypaBHeHUH
79 KonTtposnbHas pabora o reme bubmoreka IIOK
"JluneitHpie ypaBHEeHUA" https://m.edsoo.ru/7f421044
73 KOOp,I[I:IHaTa TOYKHU Ha bu6morexa [{OK
psAMOI https://m.edsoo.ru/7f41de76
bubmuorexa LIOK
4 HucnoBbIe MPOMEKYTIH https://m.edso;-.[ ru/7f41dff2
75 UucoBbIe MPOMEKYTKH
Paccrosinue mexnay nByms
76 TOYKaMHU KOOPIAUHATHOM
MPSIMOi
Paccrosinue Mmexxy aAByms
7 TOYKaMHU KOOPAUHATHOMN
psAMON
78 IIpsimoyrosbHas cucreMa bu6immoreka [JOK
KOOpJIMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssimoyronbHas cuctema bubmuorexa [IOK
KOOpPJAMHAT Ha IUIOCKOCTU https://m.edsoo.ru/7f41e42a
80 [Ipumepsl rpadukos, bu6mmoreka [JOK
3aJIaHHBIX GOPMYJIaMHU https://m.edsoo.ru/7f41e8a8
81 [TpumepsI rpaduKoB, bubmuorexa [IOK
3aJlaHHBIX (OpMyIaMu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukos,



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

3aJlaHHBIX pOpMyJIaMu

Urenue rpavKoB peaibHBIX

bubmoreka [IOK

83 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpamkoB peagbHBIX
3aBUCHMOCTEN
bub6muoreka IJOK
8 Howsmie dymxwin https://m.edsoo.ru/7f41ef06
86 I'paduk pynxumn
N N bu6mmoreka IJOK
87 CoiicTsa dynicuuit https://m.edsoo.ru/7f41f078
. . bubmuorexa [IOK
88 C
BoficTBa pyHKLUi https://m.edsoo.ru/7f41f1fe
bubmoreka [IOK
89 Jlunei
unciinaz yniuu https://m.edsoo.ru/7f427282
. bubmoteka [IOK
90 JI
MHeiiHAz (yHKUH https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduxa bubmmotexa [{OK
TMHEHHON QYHKIUU https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka
JUHEHHOW QYHKIIUN
93 I'paduk dpyskmn y =[x|
94 I'paduk pyaxumn y =[x|
KonTtponbsnas pabota o teme
05 "Koopaunatel u rpadukm. bubmuotexa [JOK
Oyukuun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
MpoBepoUYHas paboTa
9% Hrorosast KOHTpoIbHASA bubmmotexa [OK

pabota / Beepoccuiickas

https://m.edso0.ru/7f429c6¢



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

poBepoyHas pabora

97

IToBTOpEHUE OCHOBHBIX
TIOHSTHI U METOJIOB Kypca 7
Kjacca, 00001enre 3HaHu

98

[ToBTOpEHKE OCHOBHBIX
MOHSATUN U METOJI0B Kypca /
Kjacca, 0000IIeHne 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f429132

99

[ToBTOpEHHE OCHOBHBIX
MIOHSATHI U METOJIOB Kypca 7
KJ1acca, 0000IIeHe 3HAHUI

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

100

[ToBTOpEHKE OCHOBHBIX
HOHATHUI U METOIOB Kypca 7
Kjacca, 0000IeHne 3HaHUI

101

IToBTOpEHUE OCHOBHBIX
TIOHSTHI U METOJIOB Kypca 7
Kjacca, 00001enre 3HaHu

bubmoreka [IOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHKE OCHOBHBIX
MOHSTUN U METOJI0B Kypca /
Kjacca, 0000IIeHne 3HaAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900

OBILIEE KOJIMYECTBO HACOB
I10 ITPO'PAMME

102



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

KoaunuyecTBo yacoB

DJIeKTPOHHbIE
- Tema ypoka Konrpoabusbie | IlpakTuyeckue Aara ungponbie
n/n Bcero u3yyeHuss  oOpa3oBare/IbHbIC
padoThI padoThI
pecypchbl
1 KBagpaTHbIil KOPEHb U3 1 bu6motexa [JOK
qucna https://m.edso00.ru/7f42d452
5 IToustue 00 1 bubmuorexa IJOK
UppaloHaIbHOM YHUCIIe https://m.edsoo.ru/7f42eaaa
JlecaTnaHEIC
3 TPUOTNKCHUS 1
WppalioOHaIbHBIX YUCETT
JlecaTU4HBIC
4 npUOIHKEHUS 1
MppalloOHaIbHBIX YUCET
5 JlelicTBUTEIBHBIE YKCIIA 1
6 CpaBHeHue 1
JIEHCTBUTEIBHBIX YUCEIT
7 CpaBHeHue 1
JIECTBUTENBHBIX YHUCEI
8 Apudmernueckuit 1
KBaJIPaTHBIM KOPEHb
9 VYpaBHeHue Bujia X2 = a 1
CaoiicTBa Eu6 OK
10 aprUPMETHUCCKUX 1 nommotexa I
. https://m.edso00.ru/7f42d862
KBaJPaTHBIX KOPHEH
11 CBolicTBa 1 bu6moreka IJOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

apuPMETUIECKUX
KBaJpaTHBIX KOpHEN

https://m.edsoo.ru/7f42d862

[IpeobGpazoBanue
YUCIIOBBIX BBIpa)KCHHﬁ,

bu6moreka IJOK

12 CoJleprKallliX KBaIpaTHbIE https://m.edsoo.ru/7f42dd26
KOpHHU
IIpeoGpaszoBanue
13 YUCIIOBBIX BBIPAXKEHUH, bu6mmorexa [{OK
coJleprKallliX KBaIpaTHbIE https://m.edso0.ru/7f42ded4
KOpHU
[IpeoOpazoBanue
YUCIJIOBBIX BBIPAXKEHUH, bubmuorexa [IOK
14
coJiep)KaIlnuX KBapaTHbIC https://m.edsoo.ru/7f42e0be
KOpHU
IIpeoOpa3oBanue
15 YHCIIOBBIX BRIPAKEHHMH, bu6moreka IJOK
COJIeprKallliX KBaIpaTHbIE https://m.edso0.ru/7f42e262
KOpHU
16 Crenens ¢ 1ebIM bu6moreka [JOK
NOKa3aTesieM https://m.edsoo.ru/7f4354a4
CranpapTHast 3aIUCh
yucia. Pazmeps 00beKTOB
OKpYy’Karo1ero Mupa (ot
by pa ( bu6mmoreka IJOK
17 3JIEMEHTAPHBIX YaCTHUIl 10
https://m.edso0.ru/7f436098
KOCMHYECKUX O0BHEKTOB),
JUIUTEIIBHOCTH MPOLIECCOB
B OKPY)KaroIIeM MUpe
18 CBoiicTBa CTENEHU C bubmotexa [IOK

O CJIBIM ITI0KA3aTCIEM

https://m.edso0.ru/7f435648



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648

19 CBoiicTBa CTENEHU C bubmotexa [OK
LEIBIM [I0KA3aTeIEM https://m.edsoo.ru/7f435648
20 CBoiicTBa cTENEHHU C bubmoteka [IOK
LIETBIM [TOKa3aTeIeM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHU C bubmotexa [IOK
[EJILIM ITI0Ka3aTelIeEM https://m.edso0.ru/7f43599a
99 CBoiicTBa cTENEHHU C bu6mmoreka [JOK
LEJIBIM [TOKa3aTeIeM https://m.edsoo.ru/7f435ed6
23 KBanpatHblii TpéxumeH
24 KBanpatsblil TpéxuiieH
o5 Paznoxenue kBajipaTHOro bubmmotexa [JOK
TpEXusieHa Ha MHOXKHUTEIN https://m.edsoo.ru/7f42{d38
%6 Paznoxxenue kBaapaTHOro bubmorexa [IOK
TpEXUJICHA HA MHOXHUTEITN https://m.edsoo.ru/7f42fd38
KounTponshas pabora no
97 temam "KBanpaTHbie bubmorexa [{OK
kopHu. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpatHslii Tpexusnen”
bu6mmoreka [JOK
28 Anreb 0
AFCOpantetka Apode https://m.edso0.ru/7f430382
JlommycTuMble 3Ha4EeHUs
29 MepeMEHHBIX, BXOISIINX B
anreOpanyeckue
BBIPAKEHUS
Jonycrrumeble 3HaUeHUS
30 MepeMEHHBIX, BXOSIINX B

anredpandeckue
BBIPAKEHUS



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

31 OCHOBHOE CBOMCTBO bu6moreka IJOK
anredpandeckoi 1poodu https://m.edsoo.ru/7f4308e6
bu6moreka IJOK
32 i
Cokpanietiite 1pobeit https://m.edsoo.ru/7f430a8a
bu6moreka IJOK
33 i
Cokpantetiie 1pobeit https://m.edsoo.ru/7f430f44
. bubmotexa [IOK
34 C o
ORPATIEHIE APODER https://m.edso0.ru/7f430f44
CnoxxeHue, BRIUYUTAHUE,
35 MHOXEHHE M JICIICHHE Bubmorexa [TOK
y . https://m.edsoo.ru/7f43128c
anreOpandeckux apooei
Cnoxenue, aHuE,
3% | ywoxenne n rereime BuGmorexa LIOK
Y A . https://m.edsoo.ru/7f4315c0
anreOpandeckux apooei
CnoxeHue, BRIYUTAHUE,
37 HOXCHME U JICJICHUE Bubmiotexa LIOK
m . https://m.edsoo.ru/7f4318c2
anredpandeckux apoodeit
CnoxeHue, BEIYUTAHHUE,
38 HOXKCHUE U JICICHUC Bubmorexa IIOK
™ . https://m.edsoo.ru/7f431a20
anredpandecKux Ipooei
[IpeobpazoBanue
39 BBIPAKEHHUH, COJEPKAIINX bubmorexa [TOK
P ’ P https://m.edso0.ru/7f43259¢c
anreOpandeckue Jpoou
[IpeoOpazoBanue
40 BBIPAXKCHUH, COIEPIKAIINX Bubmzorexa IOK
P ’ P https://m.eds00.ru/7f432736
anredpanvecKue apoou
41 IIpeoGpazoBanue bubmmotexa [IOK

BBIpAXKEHUM, COZEPAKATITIX

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



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

anreOpandeckue Apoou

Kontponbnas pabora mo

bubmoteka [IOK
"A
42 Teme Y arebpanecian https://m.edsoo.ru/7f431d36
Ipo0b
bu6mmoreka [JOK
43 Kpazparroe ypasnenne https://m.edsoo.ru/7f42eela
Henonnoe kBaapatHoe bubmotexa [IOK
44
YpaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe xkBagpaTtHOE bubmmoreka IIOK
ypaBHCHHE https://m.edsoo.ru/7f42eela
46 ®dopmyJia KOpHE bubmmotexa [{OK
KBaJPaTHOT O YPaBHEHUS https://m.edsoo.ru/7f42f158
47 ®opmya KopHER bubmuotexa [{OK
KBaJJPaTHOT'O YPaBHEHUS https://m.edsoo.ru/7f42{3f6
48 ®opmyna KopHel bubmorexa [{OK
KBaJPaTHOT O YPaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubmuoreka IJOK
S0 Teopema Buera https://m.edsoo.ru/7f430076
P o
51 emeHHe)Z;iaEHeHHH’ bubmmorexa IJOK
CROMLIIA https://m.edsoo.ru/7f43c542
KBaJIPaTHBIM
P o
59 | ceommmmmn BuGmnorexa LIOK
S https://m.edsoo.ru/7f43c3d0
KBaIpaTHBIM
53 [Ipocreiimue 1podHO- bu6mmoreka [JOK

palOHAJIbHBIC YPABHCHUA

https://m.edsoo.ru/7f4328c6



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

54

[Ipocreiimue 1poOHO-
pauvoOHaJIbHbIE YPABHEHUS

bu6moreka IJOK
https://m.edsoo.ru/7f432b6e

95

Penitenne TekcTOBBIX 3a0a4
C TIOMOMIBIO KBAIPATHBIX
YPaBHEHUI

bu6moreka IJOK
https://m.edsoo.ru/7f42f75¢

56

Penienne TekCcTOBBIX 3a/1a4
C MOMOIIBIO KBAIPATHBIX
YpaBHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f42{8f6

57

KonTtponeHas pabora o
teme "KBanpaTHbie
ypaBHeHUs"

bubmoreka IJOK
https://m.edsoo.ru/7f4301f2

58

JIuneiiHOE ypaBHEHUE €
JBYMsI [IEPEMEHHBIMH, €TI0
rpauk, IpuMepsl
pelIeHNs] ypaBHEHUN B
LENBIX YUCIIAX

59

JIuneliHO€E ypaBHEHUE C
JBYMsI IEpEMEHHBIMH, €ro
rpauk, IpuMepsl
pelleHusl ypaBHEHUH B
LEJIBIX YHCIIaxX

60

JIuHeitHOe ypaBHEHUE C
JBYM:I [IEPEMEHHBIMHU, €r0
rpaduK, TpUMepsl
pelIeHNs] YpaBHEHH B
LEBIX YHUCIIAX

61

Pemenue cucrem nByx
JIMHENHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU



https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

62

Pemenne cucrem nByx
JIMHENHBIX YPABHEHUM C
JBYMSI TIepEMEHHBIMH

63

Pemenue cucrem nByx
JIMHEIHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

64

[Ipumepsl perieHus
CHCTEM HEJIMHEUHBIX
YPaBHEHHM C IBYMs
IIEPEMEHHBIMU

65

[Ipumeps! perienus
CUCTEM HEJINHEUHBIX
YpaBHEHUM C ABYMSI
MepEMEHHBIMU

66

I'padpmueckas
MHTEPIpPETALNs yPaBHEHUS
C IBYMsI IEPEMEHHBIMU U
CUCTEM JINHEHHBIX
YPaBHEHUM C IByMs
IIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edso0.ru/7f43d6d6

67

I'paduueckas
MHTEPIIPETALNs YPaBHEHUS
C IByMS IEPEMEHHBIMU U
CUCTEM JINHEUHBIX
YpaBHEHUM C IByMS
IIEPEMEHHBIMU

bu6moreka IJOK
https://m.edsoo.ru/7f43d6d6

68

Perrenne TekcTOBBIX 3a/1a4
C IOMOIIBIO CUCTEM
ypaBHEHUMN



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

69

Perrenne TekcTOBBIX 3a/1a4
C IOMOIIIBIO CHCTEM
YpaBHEHHUI

70

Penitenne TekcTOBBIX 3a0a4
C IIOMOIIBIO CUCTEM
YpaBHEHHI

71

UuciioBbIe HEpaBEHCTBA U
UX CBOMCTBA

72

UucnoBble HEpaBeHCTBA U
HUX CBOWCTBA

73

HepaBeHncTtBo ¢ o1HOIM
MIEPEMEHHOMN

74

JIuHeitHbIe HEpaBEeHCTBA C
OJIHOM MEPEMEHHOM U UX
pelieHne

bu6moreka IJOK
https://m.edsoo.ru/7f42c692

75

JIuHeliHbIe HEPaBEHCTBA C
OJTHOM TIEPEMEHHOM U X
penieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c840

76

JIuHeliHbIe HEPABEHCTBA C
OJTHOM TTEPEMEHHOMN U UX
pelieHue

77

CucreMbl IMHEHHBIX
HEPABEHCTB C OAHOU
MEPEMEHHON U UX
pelieHne

bu6moreka IJOK
https://m.edsoo.ru/7f42cb88

78

CucreMbl TMHEHHBIX
HEPaBEHCTB C OJHOM
MEPEMEHHON U X

bu6moreka IJOK
https://m.edsoo.ru/7f42cd2c



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

pereHue

79

CucreMbl JIMHEHHBIX
HEPABEHCTB C OAHOU
MEPEMEHHON U UX
petenue

80

N3ob6paxenue pemieHus
JIMHEHOr 0 HEPABEHCTBA U
UX CUCTEM Ha YMCIIOBOU
IpSIMOU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c9e4

81

N300pakeHue peuieHus
JIMHEIHOT 0 HEPABEHCTBA U
UX CUCTEM Ha YMCIIOBOU
pSIMON

bu6moreka [JOK
https://m.edsoo.ru/7f42c9e4

82

KonTtposnbeHas pabora o
temam "HepaBeHcTBa.
Cucremsl ypaBHeHUH"

83

[Tousitre pyHKIUU

bu6moreka IJOK
https://m.edsoo.ru/7f433c12

84

OO6macTh onpeeneHus u
MHOYKECTBO 3HAYCHHI
GbyHKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f433d84

85

CrocoOxI 3a1aHus
GbyHKIUH

86

I'paduk byHKIIMN

87

CaoiicTBa QyHKIMH, UX
oToOpakeHue Ha rpaduke

88

YreHue v TOCTPOCHUE
rpadukoB GyHKINH



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

[Ipumeps! rpaduxos

89 (YHKIUN, OTPasKAFOIIHX
peaibHbIe MPOLIECCHI
@DYHKIMH, ONUCHIBAIOIINE
9% MpSIMYIO U OOpaTHYIO bu6mmoreka [JOK
IIPOIIOPLIHOHAJIBHBIE https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, HX T'paduKu
91 I'unepGona
bu6mmoreka IJOK
92 r 0
AHephosa https://m.edso0.ru/7f4343e2
bu6moreka [JOK
93 r =x?
pacpukc pynicuuit y https://m.edso0.ru/7f434572
OyHKIMU Y =X2, Yy = X8,y =
94 VX, Y = |x|; rpaduueckoe bubmmorexa [OK
pelIeHre YpaBHEHUN U https://m.edsoo.ru/7f434d38
CHCTEM ypaBHEHUI
IToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB
95 KypcoB 7 u 8 KJIaccoB, bubmotexa [{OK
0000 IeHe 3HaH!H / https://m.edsoo.ru/7f4371aa
Bcepoccuiickas
poBepoYHas paboTa
HToroBas KOHTpOJIbHAS
96 pabota / Beepoccuiickas bubmorexa [TOK
https://m.edsoo.ru/7f434eb4
MpoBepoYHas paboTa
[ToBTOpEHKE OCHOBHBIX
97 MOHSTUN ¥ METOJIOB

KypcoB 7 U 8 KJ1accoB,
0000111eHE 3HAHMI



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

[ToBTOpEHKE OCHOBHBIX

08 IIOHATHH U METOJIOB 1 bu6moreka IJOK
KypcoB 7 U 8 KJIacCOB, https://m.edso0.ru/7f43736¢
00001IIeHIE 3HAHUIA
IToBTOpEHHE OCHOBHBIX

99 MOHATHI U METOJ 0B 1 bub6muoreka IJOK
KypcoB 7 u 8 KJ1accoB, https://m.edsoo.ru/7f437510
00001IeHre 3HaHU
[ToBTOpEHKE OCHOBHBIX

100 MTOHSTUH U METOJIOB 1 bubmoteka [IOK
KypcoB 7 U 8 KJ1accoB, https://m.edsoo.ru/7f4376b4
000011IeHYE 3HAHUI
IToBTOpEHHE OCHOBHBIX

101 MMOHSTUN B METOJIOB 1 bu6moreka IJOK
KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f436b88
00001IeHNE 3HAaHUHT
[ToBTOpEHKE OCHOBHBIX

102 TOHSITUNA U METOJIOB 1 bu6mmoreka [JOK
KypcoB 7 U 8 KJIacCOB, https://m.edso0.ru/7f437858
00001IIeHIE 3HAHMIA

OBUIEE KOJIMYECTBO 102

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KosnyecrBo yacos DJIeKTPOHHbIE

Ne ara ngpossbie
Tema ypoka Konrpoubnbie | IlpakTuyeckue A uHpp
Bcero u3y4eHuss  oOpasoBaTejbHbIC

padoThI padoThI
pecypchbl

PanmonanpHEIE YK CTIa,
MppalMoHabHbIE YUCIIa,
KOHCYHEIC M OECKOHCUYHBIC
JECATUIHBIC P00

MHOXeCTBO e CTBUTEIBHBIX

YHCeIT, NSHCTBUTEILHBIC YN CIIa
KaK O€CKOHEUYHBIE IECITUYHBIE
podu

B3anmHO oHO3HA4YHOE
COOTBETCTBHE MEXIY

3 MHO>KECTBOM J€M CTBUTEIBHBIX 1
Yycea U MHOXKECTBOM TOYEK
KOOPIAMHATHOM IIPSMOK

CpaBHeHHUE eHCTBUTENBHBIX
qucell, apuPpMeTHIECKUE

e CTBUS C ICHCTBUTEIILHBIMH
YHCIaMU

[TpubmmxEHHOE 3HAUCHHE
5 BCIIMYHNHEI, TOUYHOCTh 1
TIPUOJTNKCHUS

OkpyrieHue yucen 1

OkpyriieHue yncesn




[Ipuknka u oneHka

8 N
pE3yIbTaTOB BEIYMCIICHHM
9 ITpukuaka u orieHKa
pPe3yJIbTATOB BHIYUCIICHHUI
JIuneliHO€ ypaBHEHHE.
10 Pemienue ypaBHeHHUM bubmorex HOK
P . https://m.edso00.ru/7f43bf66
CBOSIIMUXCS K JINHENHBIM
JIunelHoe ypaBHEHUE.
11 Pewenue ypaBHeHui,
CBOJISIILIMXCS K JIMHEHHBIM
KBagparnoe ypaBHeHHE.
12 Pemeli)me a};I:-IeHI/Iﬁ bubmrorexa LIOK
P ’ https://m.edso0.ru/7f43c542
CBOJISIIMXCS K KBAJPATHBIM
KBanpatnoe ypaBHeHue.
13 Pemelljme pa}l]?»rl){eHI/Iﬁ bubmorexa [TOK
Y ’ https://m.eds00.ru/7f43c542
CBOSIIUXCS K KBaJAPAaTHBIM
14 BukBagpaTHbIe ypaBHEHUS bubmorexa HOK
P yp https://m.edsoo.ru/7f43c3d0
15 BbukBagpaTHbBIe ypaBHEHUS bubmorexa HOK
P yp https://m.edsoo.ru/7f43c3d0
IIpumepsl penieHns: ypaBHEHUN
16 TPEThe U YETBEPTON CTENCHEN
pa3noKeHHEeM Ha MHOXKHUTEITN
IIpumepsl pelnieHus ypaBHEHUN
17 TPETHEN U YETBEPTOU CTENEHEN
pa3IoKCHUEM Ha MHOYHU TEITH
18 Pemenue npo6HO- bubmotexa [IOK

PpaluOHAJIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6

19

Pemenue npobHO-
palMoOHAIILHBIX YpaBHEHUM

bu6moreka IJOK
https://m.edsoo.ru/7f43c9b6

20

Penitenne TekcTOBBIX 3a0a4
anredpandeckKuM MEeTOI0M

21

Penrtenne TekcTOBEIX 3a0a4
anre0pan4eckuM METOJI0M

22

Pentenne TekcTOBBIX 3a0a4
anredpanveckKuM METOI0M

23

KonTtponbsnas pabota o Teme
"YpaBHeHUs ¢ OOHON
nepeMeHHon"

24

VYpaBHEeHUE ¢ 1ByMs
MepEMEHHBIMH U €T0 I'paduk

bu6moreka [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEeHUE C ABYMS
TepEeMEHHBIMH U €T0 Tpaduk

bubmoteka [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema qByX JIMHEHWHBIX
YPaBHEHHM C IBYMs
MepEMEHHBIMU U €€ pelleHH e

27

Cucrema qByX JIMHEWHBIX
YPaBHEHHM C IBYMs
IIEPEMEHHBIMU U €€ PEIICHUE

28

Cucrema nByX IMHEHHBIX
yYpaBHEHHH C ABYyMs
IIEPEMEHHBIMU U €€ PELICHUE

29

Cucrema qBYX JIMHEUHBIX
YpaBHEHUM C IByMS
IIEPEMEHHBIMU U €€ peLEHUE

30

Pemenue cucrem nByx

bu6mmoreka [JOK



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

YPaBHEHHH, OJTHO U3 KOTOPBIX
JIMHENHOE, a PYyroe — BTOPOi
CTETEeHU

https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem nByx
YPaBHEHHH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOHI
CTENEeHH

bu6moreka IJOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem nByx
YPaBHEHUH, OTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOHI
CTeNeHU

33

Pemenue cucrem aByx
YPaBHEHHH, OJTHO U3 KOTOPBIX
JIMHENHOE, a PYyroe — BTOPOi
CTENEHU

34

I'padmueckas uuTepnperanus
CHCTEMBI YPaBHEHUN C JBYMS
MepeMEHHbBIMH

35

Pentenne TekcTOBBIX 3a1a4
anredpandeckumM crocooom

36

Pemenne TeKCTOBBIX 33124
anre0Opanveckum crnocooom

37

KonTtponbnas pabora o reme
"Cucrembl ypaBHEHHIT"

38

LII/IC.]'IOB]':IC HepaBeHCTBa Hn nux
CBOMCTBA

39

UucnoBbie HEpAaBEHCTBA U UX
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

40

JIuHeliHble HEPaBEHCTBA C
OJIHOM TIEPEMEHHOMN U UX
penieHue

bu6mmoreka IJOK
https://m.edsoo.ru/7f43af08

41

JIuHeliHbIe HEPABEHCTBA C
OJIHOM MEPEMEHHOMN U UX
pelieHne

bu6moreka IJOK
https://m.edsoo.ru/7f43af08

42

JIuHeliHbIe HEPABEHCTBA C
OJTHOM TIEPEMEHHOMN U UX
pelieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f43af08

43

Cucremspl TMHEWHBIX
HEPABEHCTB C OJHOU
IIEPEMEHHOMU 1 X PELICHNE

44

CucreMbl JTHHENHBIX
HEPaBEHCTB C OJIHOMI
IIEPEMEHHON U UX pPEIICHHE

45

CucreMbl TMHEHMHBIX
HEPaBEHCTB C OJHOI
MIEPEMEHHON U UX PEIICHHE

46

KBa}IpaTHI)IC HCPABCHCTBA U UX
pereHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b098

47

KBagpaTHbIe HEpaBEHCTBA U UX
pelieHue

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

48

KBanpatHble HepaBeHCTBA U UX
pereHue

bu6mmoreka IJOK
https://m.edsoo.ru/7f43b5a2

49

KBanpatHbie HepaBeHCTBa U UX
pelieHme

50

KBaznpaTHbie HEpaBeHCTBa U UX
pelieHne



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

I'padmueckas uHTEpHIpETALIUS

HCPaBCHCTB U CUCTEM

bu6moreka IJOK

o1
HEPABEHCTB C ABYMS https://m.edsoo.ru/7f43b098
TIepEeMEHHBIMH
I'padmaeckas mHTEpIIpETALINS
50 HEPAaBCHCTB U CUCTEM
HEPaBEHCTB C IByMS
TIepPEMEHHBIMH
53 KonTtposnbsHas pabora o reme
"HepaBencrpa"
54 KBanparnunas GyHkius, eé bubmuorexa [IOK
rpauk u cBOWCTBa https://m.edso0.ru/7f4396c6
55 KBanpatuunas pynkuus, eé bu6immoreka I[JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagpatuunas pyHkius, eé bubmotexa [IOK
rpaduk u cBOWCTBa https://m.edsoo.ru/7f4399b4
ITapaboua, K00 a
57 BE pHJI/IHJII)I HI; agiif{ T)I::Ib bubmorera [IOK
P P ’ https://m.edsoo.ru/7f439eb4
CUMMETPHUH Mapadois
[TapaGouia, KOOpaAMHATEI
58 BEPIIMHBI [1apad0JIbl, OCh bubmiorexa HOK
’ https://m.edsoo.ru/7f43a03a
CUMMETPHUH 11apadoJibl
[Tapabouna, KOOpIAUHATHI
59 BEPIIMHBI Tapad 0JIbl, OCh bubmorexa [OK
’ https://m.edsoo.ru/7f43alac
CUMMETPHH apad orbl
[Tapabomna, KoOpAMHATHI
bu6moreka IJOK
60 BEPIIMHBI TapadoIibl, OCh

CUMMETPHUH 1apadobl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

61

[Tapabomna, KoOpAMHATHI
BEPIIMHBI 1apad0JIbl, OCh
CUMMETPHUH 1apadoabl

bu6mmoreka IJOK
https://m.edsoo.ru/7f43a526

62

[Tapabouna, KOOpIUHATHI
BEPILMHBI TapaboJibl, OCh
CUMMETPHUH 1apadoasl

63

I'paduxu dbynxmmii: y = KX, y =
kx + b, y=k/x, y=x3, y=vXx,
y=[x|

64

I'padukn Gyukumii: y = KX, y =
kx + b, y=k/x, y=x3, y=vX,
y=[x]

65

Tpaduxu dynxmmii: y = KX, y =
kX + b, y:k/X’ y:XS, y:VX,
y=[x|

66

I'paduku pyakmumit: y = kx,y =
kx + b, y:k/x’ y=x3, y=VX,
y=I|

67

Tpaduxu Gpynximii: y = kX, y =
kx + b, y:k/x, Y=X3, y=VX,
y=[x]

68

Tpaduxu Gyskmmii: y = kX, y =
kX + b’ y:k/X, y:XS! y:VX|
y=Ix|

69

Kontponbshas pabora mo reme
"OyHkun"

bubmoreka [IOK
https://m.edsoo.ru/7f43ab84

70

TlousiTe uncioBoi
MHOCIIEJ0BATEIHLHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f43e6¢c6



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

3aaHue NOCIeN0BATEIILHOCTH

71 eKYPPEHTHOH (HOpMYJION U bubmorera [IOK
PEIYPP . PMY https://m.edso0.ru/7f43ebda
(dhopMyII0ii n-TO YiIeHa

72 ApudmeTtrnueckas u bubmorexa [JOK
reoMeTpUYEeCcKast IPOrpeCCHH https://m.edsoo.ru/7f43ed7e

73 Apudmetnueckas u bubmotexa [{OK
reoMeTpUYecKast IPOrpeCCUU https://m.edsoo.ru/7f43f3b4
@opMyJIbI N-ro 4JIeHa

74 apupMETHIECKON 1 bubmuotexa [IOK
r€OMETPUYECKON MPOTrPECCUid, https://m.edsoo.ru/7f43f58a
CYMMBI MTEPBBIX N YJICHOB
@opMyJIbI N-ro 4jaeHa

75 apu(pMETHIECKON 1 bubmotexa [JOK
reOMETPUYECKOM IPOrpeccuil, https://m.edsoo.ru/7f43ef2c
CYMMBI [IEPBBIX N YIECHOB
@opMyJIbI N-ro 4YJIeHa

76 apupMeTHIECKON 1 bubmotexa [IOK
reOMETPUYECKON MPOrPECCUid, https://m.edso0.ru/7f43f0c6
CYMMBI MTEPBBIX N YJICHOB
®opMyJbl N-To YieHa

77 apudmMernueckoi u bu6mmoreka [JOK
reoOMEeTPUYECKON MPOrpeccuid, https://m.edso0.ru/7f43f72e
CYMMBI [IEPBBIX N YWIEHOB
@opMyJIbI N-ro 4jIeHa

79 apupMETHIECKON 1 bubmorexa [IOK
r€OMETPUYECKOM POTrpeccuii, https://m.edsoo.ru/7f43f8a0
CYMMBI MTEPBBIX N YJICHOB

79 N300paxeHne 4eHoB



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

apupMeTHIECKON 1
reoMEeTPUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJIUHATHOMN
IJIOCKOCTH

80

N3o00pakeHHE YICHOB
apu(pMETHIECKON 1
reOMETPUYECKOM TPOrpeccuit
TOYKAMH Ha KOOPAVHATHOU
IUIOCKOCTH

81

JIMHEeNHBIN 1
SKCIIOHEHITUAJIbHBIA POCT

82

CnoxHbIE IMPOLCHTBI

bu6mmoreka IJOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxHbIE IPOLICHTHI

bu6moreka IJOK
https://m.edsoo.ru/7f4401a6

84

KonTponbsHas pabota o reme
"UycnoBrle
MOCIEN0BATENLHOCTH "

bu6moreka IJOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEHue, 06001IeHNE U
CHCTEMaTU3aIus 3HAHH.
3amnuch, CpaBHEHHE, JICHCTBUS
C IEHCTBUTEIBHBIMU YU CIIAMH,
quciioBad npgamas

86

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTHU3alys 3HAaHUH.
IIporeHThl, OTHOILIEHUS,
MPOTIOPITUHT

87

[ToBTOpEeHue, 0600IIeHNE 1
cucTeMaTHU3allMs 3HAHUH.



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

Oxkpyrienue, NpuoOIMKEHUE,
OLIEHKa

88

IToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTHU3allus 3HAaHUH.
Pentenne TekCcTOBHIX 3a7a4
apu(METHIECKIM CIIOCOOOM

bu6moreka IJOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHue, 06001IeHNE U
CHCTEMAaTU3aIus 3HAHHA.
Penrenue TekCcTOBBIX 3a1a4
apudMeTnyecKkuM crocooom

bu6mmoreka IJOK
https://m.edso0.ru/7f443cd4

90

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTH3aIlus 3HAaHUH.
Pemenune TeKCTOBEIX 3a7a4
apuPpMETHIECKUM CIIOCOOOM

bu6moreka IJOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHue, 0600IIEHNE 1
CUCTEMATHU3alIMs 3HAHUM.
[IpeobpazoBanme
anre0panvecKuX BhIPAKECHUH,
JIONyCTUMBIC 3HAUCHUS

bubmoteka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHue, 06001IEHNE U
CUCTEMATHU3aLIMs 3HAHUM.
IIpeoGpa3oBanue
anreOpanvyecKux BbIpayKEHUH,
JIOMTyCTUMBIE 3HAUYEHUS

bubmuorexa IJOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHUE, 0000IIEHNE 1
cucTeMaTHU3alys 3HAaHUH.
[TpeoOpazoBanme
anreOpanvecKux BoIpaKeHUH,
JIOITy CTUMBIE 3HAUCHUS

bubmoreka [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

[ToBTOpEHue, 0600IIeHNE 1
CUCTEMATH3aLIMs 3HAHUM.
[IpeobpazoBanme
anreOpanvyeckux BoIpaKeHUH,
JIOMTyCTUMBIE 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEeHue, 0600IIEHNE 1
CUCTEMATHU3aLIMs 3HAHUM.
@YHKIUU: IOCTPOEHUE,
CBOMCTBA U3YYEHHBIX PYHKITUN

bubmioreka IJOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpEHue, 06001IEHNE U
cHcTeMaTu3alus 3HaHUH.
@OyHKIMU: TOCTPOCHHUE,
CBOMCTBA U3YyYEHHBIX (PYHKIIHH

bu6mmoreka IJOK
https://m.edsoo.ru/7f444144

97

[ToBTOpEHUE, 0000IICHNE U
cucTeMaTHU3alys 3HaHUH.
@DYHKIUU: IOCTPOEHHUE,
CBOMCTBA U3y4YEHHBIX PYHKIUI

bu6moreka IJOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHue, 0600IIEHNE 1
CUCTEMAaTHU3alMs 3HAHUM.
@YHKIMU: TOCTPOEHHUE,
CBOMCTBA U3YYEHHBIX PYHKITUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEHue, 06001IEHNE U
CUCTEMATHU3aLIMs 3HAHUM.
I'papuueckoe pemenue
YPaBHEHHI U UX CHCTEM

bu6moreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, o6o0IIeHNE U
cHCTeMaTH3alus 3HaHUH.
I'padmueckoe penienne
YPaBHEHHI U UX CHCTEM



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

101 Hrorosast koHTposibHas paboTa 1
102 O6O6HVICHI/Ie U CUCTEMAaTH3aLU 1
3HaHUI
OBIIEE KOJIMYECTBO YUACOB 102

IT1O ITPOTPAMME







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJBHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOI
NpoBepPsIeMOro .
pesyabTaTa o0pa3oBaTeIbHOI IPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna 1 BEIYUCICHUS
11 BbeinonHsATe, coueras  yCTHbIE W INHCbMEHHbBIE  IIPUEMBI,
' apudmMerndeckue NeHCTBUS C palliOHATIbHBIMH YHCIAMU
HaxonuTe  3Ha4eHWs  YMCIOBBIX  BBIPAXKEHUH,  MPUMEHSATh
1.2 pa3Ho00pa3Hble cIOCOObI ¥ MPUEMBI BBIYUCIICHHS 3HAUYE€HUH JPOOHBIX
BBIPKEHUH, CoJlepKalIMX OOBIKHOBEHHBIC U JECITUYHBIC APOOH
[Tepexomuth OT ogHOH (OpMBI 3amuMcd 4Yuced K JIPyrou
13 (npeoOpa3oBbIBaTh  JECATHUHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B [IECATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO TPOOb)
14 CpaBHMBATh U YHOPSAJ0UYUBATH palliOHATBHBIEC YHCIIA
15 OxpyriaTh ynucia
BBIMOHATS TPUKUIKY W OIIEHKY pe3yjIbTaTa BBIYUCIICHUM, OLEHKY
16 3HAYEHWM YHCIOBBIX BBIPAXXKEHWU. BBITONHATE JIEUCTBUS €O
CTENEHSIMU C HATypaJbHbIMU MOKa3aTeIsIMU
17 [IpuMeHsATh NpPU3HAKK JIEIMMOCTH, Pa3JIO)KEHUE Ha MHOXHUTEIN
' HaTypaJIbHBIX YUCET
Pemwatp mpakTUKO-OPUEHTHUPOBAHHBIE  3aJlayd, CBS3aHHBIE C
OTHOUIEHHMEM  BEJIWYUH,  [PONOPLHUOHATIBHOCTHIO BEJIMYMH,
18 NPOLEHTAMU, WHTEPHPETUPOBATh PE3YJIbTAThl pPEIICHUs 3adad C
YYETOM OTpaHUUYCHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTPUBAEMbIX
00BEKTOB
2 Anre0panvecKkue BhIpaXeHUs
21 Hcnonp3oBaTh anreOpanveckyldo TEPMUHOIIOTHIO W CHMBOIHKY,
. IPUMEHSTH €€ B Ipoliecce OCBOSHHs Y4eOHOro Matepuana




Haxonute 3HadyeHus 6YKBCHHLIX BI)Ipa)KeHI/Iﬁ IIp  3aIaHHBIX

22 3HAYEHUSIX IEPEMEHHBIX
23 BoeimonmHATe TpeoOpa3oBaHus IENOr0 BHIPAXKEHHS B MHOTOYJICH
' MPUBEICHUEM MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
BrInonHATE yMHOXKEHHE OAHOYJICHA HAa MHOTOUYJIEH M1 MHOT'OYJIeHA Ha
24 MHOTOYICH, MPUMEHATh (POpMyIBl KBagpaTta CyMMBI M KBajparta
pa3HOCTH
OcymiecTBiIATh  pa3jlOKEHUE MHOIOWIEHOB HAa MHOMXKUTEIU C
2.5 MOMOIIBIO0 BBIHECEHHUSI 32 CKOOKHM 00I1IETr0 MHOXKHUTEJS, TPYIITUPOBKHU
cllaraeMbIX, IPUMEHEHUs (POPMYJIT COKPAIIEHHOTO YMH 0K EHHUS
26 [IpumeHnsTh IpeodpazoBaHKsI MHOTOUJIEHOB JUIsl PELIEHUS PAa3INYHbIX
' 3a/1a4 U3 MAaTEMATUKH, CMEKHBIX MPEMETOB, U3 PEAbHON MTPAKTUKU
27 Hcnonp30BaThk CBOMCTBA CTENEHEN ¢ HATYPAJbHBIMHU MOKA3aTEIAMHU
' JUTSE Tpeo0pa30BaHUS BBIPAKCHHM
3 VYpaBHEHHS U HEPABEHCTBA
Pemats nuHelHBIE YpaBHEHUS C OJIHOW IMEPEMEHHOM, MPUMEHSS
31 IpaBuJja repexoa OT UCXOJHOT0 YPaBHEHHUS K PaBHOCUIILHOMY €MY.
[IpoBepsTh, ABIASIETCS AU YUCIO KOPHEM ypaBHEHUS
22 [IpumeHsaTs rpaduuecKkue METOABl TMPU PEIICHUU JMHEWHBIX
' YPaBHEHMI U UX CUCTEM
33 [lonbupate mnpumepsl mnap 4YHCEN, SBISIOIMIMXCS — pEIIEHUEM
' JMHEHHOr 0 YpaBHEHUS C JIBYMS IIEPEMEHHBIMU
CtpouTb B KOOPAWHATHOM MIOCKOCTH I'pahUK JIMHEHHOTO ypaBHEHUS
34 C IByMs [I€pEMEHHBIMU; TTOJIb3YSCh TpaUKOM, IPUBOAUTH ITPUMEPHI
peLIeHUs] ypaBHEHUS
35 Pemate  cuctemMbl  ABYX ~JIMHEWHBIX YPaBHEHUHM C  JIByMs
' [EpEMEHHBIMU, B TOM YK CIIe rpaduyecku
CocTaBnATh U pelaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 ypaBHEHHI! 110 YCIOBHIO 3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4¥ MOJIy4YEHHbIN pe3yJibTat
4 Koopnunate! u rpaduku. ®yHxinuu
N300paxkaTh Ha KOOPAMHATHON NMPSAMOW TOYKH, COOTBETCTBYIOLIUE
41 3a/IaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, WHTEPBaJbl, 3alUCHIBAThH

YUCJIOBBIC ITPOMCIKYTKHU HA anre6pa1/1qec1<0M SA3BIKE




42 OTtmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM
' KOOpIUHATaM
43 Crtpouts rpaduku TuHeHHbIX GyHKIUNA. CTPOUTH rpaduK (yHKIHH
' y = [x|
OnwuceIBaTh C MOMOUIBIO (PYHKIMHA U3BECTHBIE 3aBUCUMOCTU MEKIY
44 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHUE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, POU3BOAUTEIBHOCTh, BpeMsl, 00BEM pabOoThI
45 HaxoauTs 3HaueHne (pyHKIMM 110 3HAUEHUIO €€ apryMeHTa
[Tonumate rpaduueckuii cmocod TMpeACTaBIeHUs U aHaIM3a
4.6 uH(bOpMaIK, U3BJIEKaTh U MHTEPIPETUPOBATH MHPOPMAINIO W3
rpauKoB peasibHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3y/bTAThl 0CBOEHHS OCHOBHOM
NMpoBePsSIeMOro .
pesybTaTa 00pa3oBaTeIbHOI NPOrpaMMbI OCHOBHOT'0 00111€er0 00pa30BaHusA
1 Uucna v BEIYUCIICHUS
Hcnonp3oBaTh  HauajJbHbIE  IPEACTABIEHUS O  MHOXECTBE
11 NEHCTBUTENBHBIX YHCEN JUIsl CPAaBHEHUS, OKPYTJICHUS U BHIYUCIICHHM,
. n300pakaTh JEHCTBUTENbHBIE YKCJIA TOYKAMHU HAa KOOPIMHATHOMN
pSAMOi
[TpumeHaATs mOHATHE apU(PMETHYECKOr0 KBaJIpaTHOTO KOpHS,
12 HaXOIWUThb KBaJpaTHbIE KOPHM, HCIOJIB3YSd MPH HEOOXOAUMOCTH
' KaJbKyJIATOP,  BBINOJHATH  MPeoOpa3oBaHUS  BBIPAXKEHUH,
cofiepKallyX KBaJpaTHble KOPHU, UCIIOJIb3Ys CBOMCTBA KOpHEH
13 Hcnonp3oBaTh 3amucu OONBIIMX U MajbIX YHCEN C TOMOIIBIO
' JECSITUIHBIX JIpo0el u crenenei yncna 10
2 Anre0pandecKue BhIpaKeHUs
[IpuMeHsTh MOHSTHE CTENEHH C IIENIBIM MOKa3aTeNIeM, BBIIOIHSATh
2.1 npeoOpa3oBaHUsl BBIPAXKEHUHM, COJEpXKAIIUX CTEINEHH C LENbIM
nokaszaTeseM
Y BbIMOMHATE  TOXKJIECTBEHHBIE  MPEeoOpa30BaHUs  pallMOHAJIBHBIX
' BBIPAXKECHUI HA OCHOBE NpPaBWI JCHCTBUU HaJ MHOIOWICHAMHU H
anreOpanyeckuMHu ApoOsSMU




2.3

PacknanpiBaTth KBaI[paTHBIﬁ TpéX‘lJ’ICH Ha MHOXXUTCIN

24

[IpumeHnsTh peoOpa3oBaHus BRIPAKECHUN IS PEIICHUS Pa3IMYHbIX

3aa4 U3 MaTCMaTuKHu, CMCKHBIX ITPCAMETOB, U3 peaanoﬁ IIpaKTUKHU

YpaBHEHUSI U HEPABEHCTBA

31

Pemate nMHENHBIE, KBaJApaTHbIE YPaBHEHHUsS W PALMOHAJIbHBIC
YPaBHEHMSI, CBOJAIIMUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMs

MNEPEMCHHBIMU

3.2

HpOBO}II/ITB HpOCTCfIIHPIC HCCJICAOBAaHUA ypaBHeHI/Iﬁ N CHCTEM
ypaBHeHHfI, B TOM 4YHUCIIE C IMPUMCHCHUEM Fpa(l)I/ILICCKI/IX
HpeﬂCTaBHeHI/Iﬁ (YCTaHaBJ'H/IBaTI), HUMECT JIM YPAaBHCHUEC UJIM CUCTEMA

YpaBHEHUI peLIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOoUee)

3.3

[lepexomuth OT crnoBecHOW (OPMYIMPOBKH 3adadyd K €€
anreOpanveckoil MOJIETH C MOMOIIBI0 COCTABJICHUS YPAaBHEHUS WIIH
CHUCTEMBbl ypaBHEHHI, HWHTEPHPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aJJa4u HOHy‘lGHHbeI PE3yJIbTaT

34

[IpumensATe cBOMCTBAa YMCIOBBIX HEPABEHCTB JJIs1 CpPaBHEHMS,
OLICHKH, pellaTh JUHEHHbBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U X
CHCTEMBI, 1aBaTh IrpauuecKyro NIUTFOCTPAIINI0 MHOKECTBA PEILICHUM

HCpaBCHCTBA, CUCTECMbI HCPABCHCTB

DOyHKIHT

41

[TornMaTh W WMCHOJB30BaTh (PYHKIIMOHAIBHBIC TOHSATHS M S3BIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYCHHMsI), OMPENEIsATh 3HAUCHUE
(GYHKIIUY 110 3HAYEHUIO apryMeHTa, OMpPeaesiTh CBOMCTBA (PYHKIIMHU

1o eé€ rpapuKy

42

CtpouTts rpauku 3J1eMeHTapHbIX QYHKIMHI BUA:

y=k/x

kix

,y =X%, y =X, y = |X|, OIUCBIBaTh CBOICTBA YUCIOBOM (PYHKIIMHU IO €€
rpaduky




9 KVIACC

Kon
NMpoBePsIEMOT0
pe3yJbTara

IIpoBepsiemMble NpeAMeTHBIE Pe3Y/IbTAaThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0O 00111€eT0 00pa30BaAHUA

1

Yucia v BEIYUCIEHUS

11

CpaBHI/IBaTI) U ynopaaoduBaTh palOHAJIIBHBIC U UPpalluOHAJIbHBIC

qucia

1.2

BeIimoassaTs apu (1)M€TI/I‘ICCKI/I€ ﬂeﬁCTBHﬂ C palluOHAJIbHBIMHA YH CJIaMU,
co4c€Tas YCTHBIC U NTMCbMCHHLBIC HpI/IéMBI, BBIINTOJIHATH BBIYMCIICHUSA C

HppanroHaJIbHbBIMU YU CIIaMH

13

HaxoauTe 3HaY€HHS CTENEHEN C LENBIMUA MOKA3aTEIsIMH U KOPHEH,

BBIYUCIATh 3HAYCHH A YN CIIOBBIX BLIpa)KeHPIfI

14

OprrJ'DITB I[GflCTB HUTCIIBbHBIC qucia, BBIIIOJIHATH IIPUKUAKY

pe3yJibTaTa BBIYMCIEHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHU I

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemate nMHEWHBIE W KBaJpaTHbIE YPABHEHUs, YpPaBHEHMS,

CBOJSILMECS K HUM, NPOCTeHIre APOOHO-pallMOHATIbHbIE YPaBHEHUS

2.2

Pemate cucteMsl 1ByX JTMHEHHBIX YPaBHEHUH € IBYMs IEPEMEHHBIMU
Y CHCTEMBI IByX YPaBHEHHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SBJIACTCS

JIMHENHBIM

2.3

Pemartp TekcTOBBIE 33aUn aNredOpanuecKuM CIocoOOM C MOMOILBIO
COCTaBJIEHHs] YPaBHEHMs WJIM CHCTEMBbI JIBYX YpaBHEHUH C AByMs

MEPpEMCHHBIMHA

24

[IpoBomuTe mpocTEHIIME MCCIECAOBAaHUS YPAaBHEHHM W CHCTEM
ypaBHEHUH, B TOM 4YHClI€ C [PUMEHEHHEeM TIpapHUUecKHX
IpEACTaBICHUN (HAampHUMep, YCTaHaBIMBAaTh, UMEET JIM YpaBHEHHE

WIN CUCTEMa ypaBHEHUH pEelLleHUs], €CIIM UMEET, TO CKOJIbKO)

2.5

Pemate nuHEHHBIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHre HEPaBEHCTB Ha YHCIIOBOM MPSMOIA, 3aITMCHIBATH

pemi€eHrue ¢ IOMOIIbLIO CHMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHHBIX HCPABCHCTB, CUCTEMblI HCPaABCHCTB,

BKIIIOYAKOMKEC KBAaAPATHOC HCEPABCHCTBO, I/I306pa)KaTb peuIcHuc




CHUCTCMbI HEPABCHCTB Ha YK CIIOBOM HpHMOﬁ, 3aIMMChIBATb PCHICHHEC C

IIOMOIIBXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPAaBEHCTBA MPU PEILEHUH PA3JIMYHBIX 3a]1a4

DOyHKIUU

31

PacriosHaBath ~ (QYHKIMH  W3y4YCHHBIX  BHIOB.  llOKa3bIBaTh
CXEMAaTHYECKH PACIOJIOKEHHE HA KOOPAMHATHOM  IJIOCKOCTH
rpadukoB ¢ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHMOCTH OT 3Ha4eHHH KOI((HUIIMEHTOB, OMHUCHIBATH CBOMCTBA

byHKIHN

3.2

[Toka3piBaTh CXEMaTHYECKHM PACIOJOKEHHE Ha KOOPAWHATHOU
I0cKocTH rpadukoB GpyHKImMi Buga Y = VX, Y = |X| ¥ OMHUCHIBaTh

cBoicTBa (DyHKIIMI

3.3

Crpoute U H300paxaTb CXeMaTUYeCKU TpadUKd KBaJpaTUUHBIX
(GyHKIMI, OnMChIBaTh CBOMCTBAa KBaJAPATUYHBIX (YHKIMHA MO HX

rpadukam

34

Pacrio3HaBaTh KBaJpaTHUHYIO (QYHKIHUIO 1O (GopMyIe, NPUBOAUTH
OpUMepbl KBaJpPaTUUHBIX (YHKIHMH U3 peanbHOM >KU3HU, (PU3HKH,

FEOMETPHUH

ApudmeTnueckas ¥ reoMeTpudecKast Iporpeccuu

41

Pacno3HaBath apu(METHUECKYI0 W TEOMETPUYECKYIO IMPOTPECCHH

IIPU Pa3HBIX cocobax 3aJaHus

42

BrInonHATE BBIYMCIEHUSI C HCIOJB30BaHUEM GopMyn N-TO diieHa
apudmMeTnuecKor U TeoMeTpUYECKOi MPOrpeccuii, CyMMBI IEPBBIX N

YJICHOB

43

I/I306pa)KaTB YJICHBI IOCIACA0BATCIIbHOCTH TOYKaMM Ha

KOOPIMHATHOM MJIOCKOCTH

44

Pematsn 3aJa4yu, CBA3aHHBIC C YHCJIOBBIMH IIOCICAOBATCIbHOCTAMU,
B TOM 4YHCJIC 3aJadud H3 peaHBHOﬁ KHU3HHU (C HCIIOJIB30BaHNEM

KaJbKYIATOPA, IU(PPOBBIX TEXHOIOTUIA)




IMTPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucna v BEIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M IECATHYHBIE, IEPEXOJT OT OHOM (POPMBI 3aIUCH
11 npobeit k npyroit. [loHATHE pallMOHANIBHOrO YHCIA, 3alKCh, CPaBHEHUE,
yHOPSAA0YNBAHUE PALIMOHAIBHBIX YUCEI
12 ApupmeTnueckne AEHCTBUS C pallMOHAJIBLHBIMHU 4YuciIaMu. Pemenue 3amau
' 13 peajbHON MPAaKTUKU HAa YacTH, HA ApoOH
13 Crernenb ¢ HaTypaJibHBIM IOKa3aTeleM: OMpenesieHne, mpeo0pa3oBaHue
' BBIPAKEHUI HA OCHOBE OINPENIEJICHNUS, 3aIUCh OOJIBIINX YUCEI
14 [TporeHTsl, 3aMKUCh MPOLIEHTOB B BUJE JPOOH U JpOoOH B BHJIE MPOIIEHTOB.
' Tpu OCHOBHBIE 3314 HA TIPOIICHTHI, PEIICHUE 3a/1a4 U3 peabHON MPAKTUKU
15 [IpumeHeHre TNPU3HAKOB JEIUMOCTH, paA3JIO)KEHWE Ha MHOXHUTEIH
' HaTypaJbHBIX YHACEN
16 PeanbHble  3aBUCMMOCTH, B TOM  4HCle MpsMas u  oOpaTHas
' MIPOMOPIMOHATBHOCTH
2 Anredpanyeckue BbIpaKeHHUs
”1 [TepemeHHBIC, YMCIIOBOE 3HAUCHHE BEIPAKEHUS C IEpeMeHHOM. [lomycTrmbie
' 3HAYEHUS IEPEMEHHBIX
95 [IpencraBieHre 3aBUCUMOCTH MEXAY BEIWYMHAMH B BHIE (DOPMYIIBIL.
' Brruncnenus no gpopmyinam
23 [IpeoOpa3oBanue OYKBEHHBIX BBIPQKCHHH, TOXKICCTBEHHO  PaBHbBIC
' BBIPAKEHUS
24 CBolicTBa CTENEHU ¢ HATypabHbIM [TOKa3aTeaeM
2 Opnnousnens! 1 MHOTOWIeHBI. CTernens MHOTowIieHa. ClI0)KeHNEe, BEBIUUTAHUE,
' YMHOXK€EHHE MHOT O4JIEHOB
@opMysBl  COKPAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMBbI M KBajpaT
2.6 pazHocti. PopMyna pa3HOCTH KBaApaToOB. PasiokeHrMe MHOTOYJICHOB Ha
MHOXXHUTEIH




3 YpaBHeHUs
21 VYpaBHeHHE, KOpEHb YpaBHEHUs, IpaBuja MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUJIBHOCTb YpaBHEHUI
32 JluHeliHOe ypaBHEHME C OJIHOM NMEPEMEHHOM, YMCIIO KOPHEW JMHEWHOro
' YPaBHEHHUS, PELICHUE JIMHEHHBIX YPaBHEHUI
33 CocraBiieHME€ ypaBHEHHUI 110 YCIOBUIO 3a/1au. PellleHre TeKCTOBBIX 3a/1a4 ¢
' ITOMOILBIO YPaBHEHUI
3.4 JluneliHOe ypaBHEHHUE C IBYMS IIEPEMEHHBIMU U €ro rpaduk
Cucrema nByX JMHEHHBIX ypaBHEHHUH C ABYMs IepeMEHHbIMHU. PelieHue
35 CHCTEM YpaBHEHUH clocoOOM nocTaHOBKHU. [IpruMephl perieHus TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUM
4 Koopaunate! u rpaduku. OyHKITUU
41 Koopaunara Touku Ha npsMou
42 YucnoBsle NPOMEXYTKU. PaccTosiHue MEX Ty 1BYMs TOUKAMH KOOPAUHATHOU
' IPSIMON
43 [TpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca 1 opuHaTa
' TOYKH Ha KOOPIAWHATHOMU IUIOCKOCTH
4l [Tpumepsr rpadukoB, 3agaHHBIX Gopmynamu. UteHne rpauKoB peansbHbIX
' 3aBHUCHUMOCTEN
4.5 [Monstue ¢pynkuu. ['paduk pynkiuu. CoiicTBa QyHKINH
4.6 Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk pyakuun y = [x|
47 I'papuueckoe pemieHne JWHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 KBanpatnbiii kopenp u3 uucna. [loHstue o6 MppanuoHAIBLHOM YHCIE.
' JlecaTUaHbBIC MPUOINKEHIUS UPPALUOHAIBHBIX YHCEI
CpoiicTBa apuMeTnyecKuX KBaJpaTHBIX KOPHEH M UX NMPUMEHEHHE K
12 peoOpa30BaHUIO YHUCIIOBBIX BBIpaXXCHUI U BBIUHCIICHUSIM.
JleiicTBUTENBHBIE YHCTIA




13

Crenensb ¢ LIEJIBIM TT0Ka3aTelleM U €€ CBOMCTBA. CTaHI[apTHaH 3aI1ucCh 4Yucia

2 AnreOpandecKre BhIpaKeHUs

21 KBagpatHelii  TpéxuneH, pa3jokKeHHE KBaJpaTHOIO TpPEXUWIEHA Ha
' MHOKHTEITH

2.2 Anrebpandeckas 1poos. OCHOBHOE CBOMCTBO ayredpandeckon 1poou

2.3 CrnoxeHne, BBIUUTAaHUE, YMHOXKECHHE, ACIEHUE alre0pandecKux apooei

24 PanmonanbHble BBIpaXXeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 KBanpatHoe ypaBHeHWe, QopMyia KOpHEW KBaJIpaTHOTO YpaBHCHHS.
' Teopema Buera

3.2 Penienue ypaBHeHUH, CBOASIMINXCS K JIMHEHHBIM U KBapaTHBIM

3.3 [Tpocreiimme gpoOHO-palnOHATBHBIC YPABHEHUS

I'paduueckas nHTEpHIpeTaIMsl YPAaBHEHUI C IBYMS IEPEMEHHBIMH U CUCTEM
34 JTMHEWHBIX YpaBHEHUH C ABYMs MepeMeHHbIMU. [IpuMepsl pemeHus cucrem
HEJTMHEWHBIX YPaBHEHUH C IByMs IepeMEHHBIMH

3.5 Pemmenue TekCTOBBIX 3a/1a4 anredpandeckium crocooom

3.6 YuciioBble HEPABEHCTBA U MX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM TepeMEeHHON

3.8 PaBHOCHIJIBHOCTH HEpaBEHCTB

3.9 Jlunelinble HepaBEHCTBA C OJIHOM MepeMEHHON

3.10 CucreMbl JIMHEHHBIX HEPABEHCTB C OAHOI MEpEMEHHON
4 OyHKIIH

41 [Tonsatue ¢ynknuu. OO61acTh oOmpeAesNeHUus U MHOXKECTBO 3HAYCHUU
' ¢ynkiuu. CriocoObl 3a1anus PyHKIHI

4.2 I'padpux pynkuuu. UteHue cBoCcTB PyHKIUU 1O €€ rpaguKy

4.3 [Tpumepsl rpaukoB (QyHKIHHI, OTpaXxaroluX peaibHble IPOLECCH

14 OyHKUIMH, ONHUCHIBAIOIIME MPAMYI0O H OOpaTHYIO MPOMOPLUOHAILHBIC
' 3aBUCUMOCTHU, UX rpaduKu

4.5 OyHkiuu y =x?,y = X3

4.6 Oynkuu y = VX, Y = |x]

4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUM




9 KVIACC

Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 Uucna v BEIYUCICHUS
11 PanmonanpHble yuCa, UppaIOHATBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIC
' JECATHYHBIE APOoOH
MHOX€eCTBO  JEHUCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIA KAk
12 OCCKOHEUHBIC JCeCATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXIY MHOYECTBOM JECHCTBUTENBHBIX YUCET U KOOPAMHATHOM MPSIMOM.
CpaBHeHUE AEHCTBUTEIBHBIX YHCET
13 Apudpmernueckre 1eUCTBUS C ACHCTBUTEIbHBIMHU YUCIAMU
W3mepenust, npubmkenus, oleHku. Pazmepsl 00bEKTOB OKPYKAIOIIET0 MUPA,
14 JUIUTENBHOCTh MPOILIECCOB B OKpyxaromieM mupe. [IpubmmkénHoe 3HaueHue
' BEIIMYHMHBI, TOUHOCTH MpubmmkeHust. Okpyrienue uncen. [Ipukuaka u onenka
pe3yIbTaTOB BHIYMCIICHUI
2 VYpaBHEHUS U HEPaBEHCTBA
21 VYpaBHEHUS ¢ OJTHOIN NEPEMEHHOU
2.2 JluneliHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienne ypaBHEeHHU, CBOASIIMXCS K KBAIpaTHBIM
24 bukBagpatHoe ypaBHeHue. IlpuMmepbl pemeHuss ypaBHEHMM TpeTbell U
' 4eTBEPTON CTENEHEN PA3I0kKEHNEM HA MHOKUTEIN
25 Pemenune npoOHO-paninoOHaABHBIX YpaBHEHHUN
2.6 Cucremsbl ypaBHEHUH
2.7 VYpaBHeHUE ¢ 1ByMsl IEPEMEHHBIMU U €T0 I'pauk
2.8 Pemenue cuctem 1ByX JIMHEMHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU
29 Pemenue cucrem n1ByX ypaBHEHHUH, OJJHO U3 KOTOPBIX JIMHEHHOE, a APYyroe —
' BTOPOM CTETIEHU
2.10 ['padmueckas unTEepIIpeTaIvsi CHCTEMBI YPAaBHEHUN C IBYMSI IEPEMEHHBIMHU
211 Pemmenue TekCTOBBIX 3a/1a4 anredpandeckum crmocooom
212 YuciioBble HEPABEHCTBA U MX CBOMCTBA
2.13 Pemenne MMHEHHBIX HEPABEHCTB C OHOM MEepeMEHHOM
2.14 Pemenue cuctem IMHENHBIX HEPABEHCTB € OHOM MEpEMEHHOU
2.15 KBagpatHbie HepaBeHCTBa
2.16 I'padmueckas wHTEpHpeTaIsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS




NEpEMECHHBIMHA

3 OyHKIIN
31 KBanpatnunas ¢yskuus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpAMHATHI
' BEPILMHBI TapaloJibl, OCb CAMMETPUHU TapadoIbl
3.2 I'paduxu pynkuumit y=kx, y=kx+b u ux cpoiicrea
3.3 I'paduxu pynkunit y=K/X, y = x® u ux cBoiicrBa
34 I'padukn dyHKImii , 1 MX CBOIMCTBA
4 YucnoBble MOCIeA0BaTEILHOCTH
41 Omnpenenenue U cnocoObl 3a1aHNS YUCIIOBBIX MOCIIEI0BAaTEIbHOCTEH. 3a1aHne
' II0CJIEI0BATEIbHOCTH PEKYPPEHTHON GOopMyInoil u popmynoii N-ro uieHa
42 Apudpmernueckass mnporpeccus. Popmyasl N-ro wieHa apupMeTH4ecKon
' IPOrPECCUH, CyMMBbI IEPBHIX N YWICHOB
43 I'eomerpuueckas mporpeccuss. @PopMyibl N-ro  4jaeHa TIeOMETPHYECKON
' IPOrPECCUH, CyMMBI IEPBHIX N YWICHOB
N300paxeHne 4ieHOB apu(PMETUYECKOM U TeOMETPUYECKON MpOrpeccHit
4.4 TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIN M AKCIOHEHUUAIbHbIN
poct
4.5 CroXHbI€ TIPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAaHUS K NIPeIMETHBIM pe3y/ibTaTam
0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue omnepupoBaTh IMOHSITUSIMHU: MHOXKECTBO, TOIMHOXECTBO,
ornepaldyd HaJ MHOXXECTBAMHU; YMEHHE OMEPUPOBATH MOHSATHSIMU:
rpad, cBsA3HBINA r'pad, JepeBO, LUK, MPUMEHSATh UX NpPU PEIICHUN
3aJa4; yMEHHE HCIIOJNb30BaTh rpaduueckoe MpeacTaBlIeHHE
MHOXKECTB JIJII OINHCAHUSI PEAJbHBIX MPOILECCOB W SIBJICHUH, TpU

pellleHny 3a/1a4 U3 APYTruX y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh NOHATUAMHU: OIPEACIIEHHE, AaKCHOMA, TEOPEMA,
JIOKa3aTelIbCTBO; yMEHHUE PACIO3HABATh MCTUHHBIE U JIOKHBIE
BbICKa3bIBaHMsI, NMPUBOAUTH NPUMEPHl U KOHTPHPUMEpPHI, CTPOUTH

BBICKA3bIBaAHUA U OTpULAHUSA BBICKa3bIBAHUI

YMeHue onepupoBath MOHATHAMU: HATYpPAIbHOE YUCIIO, TPOCTOE U
COCTaBHOE YHCIIO, MACIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, I1€J0€ YHCIIO, MOAYJIb YUCa, OOBIKHOBEHHAsI APOOh H
JecsTHYHAas ApoOb, CTAaHAAPTHBIN BUJ YKCIa, PAllMOHAIBHOE YHCIIO,
UppalMOHANIPHOE YHCIIO0, apu(MeTHuecKuil KBaapaTHBIH KOPEHB;
YMEHUE BBINOJHATH JCUCTBUS C YWCIAaMHU, CpPaBHHUBATh W
yHOOPSIIOYMBATh YMCHA, NPEACTaBIATh YHCIA Ha KOOPAWMHATHOMU
NpSIMOM, OKPYIJISITh YMCIA; YMEHHE JAeNaTh MPUKUIKY M OLEHKY

pe3yJibTaTa BIYMCICHUI

YMeHue onepupoBaTh MOHATHSIMHU: CTENEHb C LIEIbIM [OKA3aTEeJIeM,
apudmMernueckuil KBaJpaTHbBIH KOpEeHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTeneHU
Oonbllle €AUHMIIBI; YMEHHE BBINOJHATH pacuérbl 1Mo (opMmyiaam,
npeoOpa3oBaHUsl LENbIX, JPOOHO-PAllMOHAJIBHBIX BBIPAKEHUNH U
BBIPAXKEHUN C KOPHSMH, pa3JIoKEHHE MHOIOUYJIEHA HA MHOXHUTEINH, B
TOM YHCIIe C UCIOJb30BaHWEM (OPMYINl Pa3HOCTH KBAIpPaTOB U

KBaapaTa CyMMBI U pa3HOCTU

VYmMmenue OIICPUPOBATH NOHATUAMM: YU CIIOBOC PABCHCTBO, YPABHCHUC




C OIHOH IEPEMEHHOH, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE pelIaTh JIUHEHHbIE U KBaJApaTHbIE YPaBHEHMUS,
IpoOHO-palliOHANIbHBIE YPABHEHUS C OAHOW NMEPEMEHHOM, CUCTEMBI
JBYX JINHEHHBIX YPaBHEHM, INHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JApPOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C OJHOMN
NEPEMEHHOM, B TOM YHCJIE TP PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
U TPaKTHYECKUX 3aJady; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSAMYIO M KOOPAMHATHYIO IUIOCKOCTH Ul M300pakKeHMsI peLIeHUM

ypaBHeHHﬁ, HCPaBCHCTB U CUCTCM

YMeHue onepupoBath MOHATHUAMH: (QYHKIUS, rpaduk QyHKINH,
HyIM (QYHKIUH, NPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoJblllee M HaUMEHbILEE 3HAYEHUS
byHKIMY; yMeHue OIlEpUpPOBATH HOHSATUSMU npsmMas
IPOIOPIMOHATBHOCTD, JIMHEHHAs (PYHKIUS, KBaIpaTHUHas QyHKIMS,
oOpaTHasi HPONOPLMOHAIBHOCTb, Mapaboia, rumepbosa; yMmeHue
cTpouth Trpaduku  QyHKUMH, HCHOIB30BaTh TIpapuKU IS
OIpe/ieJICHUs] CBOMCTB IMPOLIECCOB W 3aBUCUMOCTEH, I pelIeHHs
3a/a4 U3 APYrux y4eOHbIX IPEIMETOB M PealbHOM JKU3HH; YMEHUE

BbIpaxkaTh (POpMyJIaMU 3aBUCHUMOCTH MEXIY BEIMUMHAMU

YmMmenue OIIEpUpPOBATH MOHATUSMH: MIOCJIE0BATENBHOCTD,
apupmernyeckass W TeoMeTpuYecKkas IPOTPecCU;  yYMEHHe
UCIOJIb30BaTh CBOMCTBA MOCJIEN0BATEIBHOCTEN, (POPMYJIBI CYMMBI U
o011ero wieHa NMpH peleHuH 3ajad, B TOM YMCIe 3a4ad U3 JAPYrux

Y4€OHBIX MTPEAMETOB U PEATbHON KUZHU

YMeHue pemaTh 3a7aud pa3HbIX TUIIOB (B TOM YMCJIE Ha MPOLIEHTHI,
JOJIM W YacTH, JBUXKEHHE, paldoTy, LIEHy TOBapOB M CTOMMOCThb
IOKYTIOK M YCIIYT, HaJIOTH, 331a4 U3 00J1aCTH yIpaBJCHUS JINYHBIMU
U ceMeWHbIMH (PUHAHCAMHU); YMEHHE COCTaBJIATh BBIPAKEHMUS,
YPaBHECHMs, HEPABEHCTBA U CUCTEMbl II0 YCIOBHIO 3aJayH,
UCCIIEIOBATH [1OJIyY€HHOE PELICHHUE U OLIEHUBATh IPABJA0I0A00HOCTb

IIOJIYYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IMpsIMas,
y4, JOMaHas, yromu, MHOT' OyT OJIbHUK, TpPEYTr OJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYrOJIHUKH,

IpSIMOYTOJIBHBIM TPEyrolbHUK, MeIHaHa, OUCCEKTpHca MU BBICOTA




TPEYTrOJbHHUKA,  YETHIPEXYrOJLHUK,  MapajieiorpamMm,  pomo,
OpsIMOYT'OJIbHUK,  KBaApaT, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTYpaMH;
yMEHHUE peliaTh 3aa4i, B TOM YHCIIE€ U3 TOBCEIHEBHON XU3HH, HA
HaXO0XJIEHUE TEOMETPUIECKUX BEIMYUH C TPUMEHEHUEM M3Y4YECHHBIX

CBOMCTB puryp u GpaxToB

10

VMeHHe ONepupoBaTh IMOHATUSMH: PaBEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJbHUKOB; MapajieNbHOCTh M MEPIEHANKYISIPHOCTh MPSAMBIX,
Yyrojl MEXAYy NPAMBIMH, TMEPHCHINKYISAP, HAKIOHHAS, ITPOCKIIHS,
nogobue  ¢uryp, 1NOAOOHBIE  TPEYrOJIbHMKH,  CHUMMETPHS
OTHOCUTENFHO TOYKU W MPSIMOH; yMEHHE PacllO3HABaTh PaBEHCTBO,
CUMMETpUI0O U mnopobue  ¢uryp,  napamieiabHOCTh U

NEPIEHAUKYJIIPHOCTD NPSMBIX B OKPYKaIOIEM MUDPE

11

YMeHue omnepupoBaTh MNOHATUSMU: JJIMHA, pACCTOSHUE, YIOJ
(BemuuMHA yria, CHHYC M KOCHHYC yIJla TPEyroJibHUKA), IJIOMIA/Ib;
YMEHHE OIIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY)KAIOIIEM
MUpPE; YMEHUE NpPUMEHATH (QOpMYIBl MEepUMETpa U IUIOMAAH
MHOTI'OYT'OJIbHUKOB, JIJIMHBI OKPY>KHOCTH M IJIOLIAJU Kpyra, o0bema
OPSMOYTOJIFHOTO Mapasijiesienuiesa; yMeHHe MPUMEHSATh NMPU3HAKH
paBeHCTBa TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS IS

BBIUMCIIEHUS JUIMH, PACCTOSTHAM, MIOIIAAEH

12

YMmenue wu300pakaTh IJIOCKME (UTYpPHI W HMX KOMOWHAIUH,
IPOCTPAaHCTBEHHbIE (QUIYpbl OT PYKH, C IOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB M QJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OIIMCAaHUIO

13

YMeHue omnepupoBaTh IOHATHAMM: HPsSMOYTOJbHAas CHCTEMA
KOOpAUHAT; KOOpAWHATBl TOYKH, BEKTOP, CyMMa BEKTODPOB,
IPOM3BEICHUE BEKTOpPA HA YHUCJIO, CKALIPHOE IIPOM3BEICHHE
BEKTOPOB; YMEHHME HCIOJIb30BAaTh BEKTOPBl U KOOPAMHATHI IS
IIPECTABIICHNs JaHHBIX U PELICHUs 3aJay, B TOM YHUCIE U3 APYTHUX

Y4e€OHBIX MTPEAMETOB U PEATHHON KUZHH

14

YMeHHne onepupoBaTh TOHSATHUSIMH: CTOJOMKOBBIE M KPYTOBBIE
JUarpaMMbl, TaOJUIBI, cpeaHee apudmMeTrwyeckoe, MeaUaHa,

HanOoJbIllee ¥ HaUMEHbIIIEe 3HAYCHHUS, Pa3Max YMCIOBOro Habopa;




YMEHHME U3BJEKaTh, MHTEPIPETHPOBATh U MPeoOpa3oBbIBATh
uH(bOpMAIUIO, MPEACTABICHHYIO B Ta0iMIax W Ha IuarpaMmmax,
OTpaX<arolyl CBOMCTBA U XapaKTEPUCTUKHU PeaibHBIX MPOLIECCOB U
SBJICHUW; YMEHHUE pACIO3HABaTh HW3MEHYMBHIC BEIUYMHBI B

OKpYXaIOIlleM MHUpe

15

YMeHue onepupoBaTh MOHSITUSIMM: CIy4alHbBIM ONBIT (CITydalHBIH
9KCHEPUMEHT), 3JEMEHTApHOE COObITHE (dJIEeMEHTapHBIA HCXO.)
CIly4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHME HaXOJUTh BEPOSATHOCTHU CIy4YalHBIX COOBITHH B OMBITaX C
PaBHOBO3MO)KHBIMU 3JIEMEHTAPHBIMH COOBITHSMHU; YMEHHE DPElIaTh
3a/la4yd METOI0M OPraHM30BAaHHOIO Iepedopa U C UCIOJIb30BaHUEM
IpaBUJla YMHOXEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTU peajbHbBIX
COOBITUH U SIBJIEHHMH, HOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITMH B OKPYKAIOIIEM MHPE U B JKHU3HH;
3HAaKOMCTBO C IIOHATHUEM HE3aBUCHMBIX COOBITHIH; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U EI0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMmeHue BbIOMpPATh MOAXOISAIIMI M3YUYEHHBIH METOA JUIS pelleHHs
3a/1a4y, IPUBOJUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IPUPOZE U JKU3HU, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MaTEMATHKHU
B HCKYCCTBE, OIMCBHIBATh OTAEIbHBIE BBIIAIONIMECS PpPE3YJIbTaThl,
[IOJIy4ECHHBIE B XOJI€ Pa3BUTUsA MAaTEMaTUKU KaK HAyKH, IPUBOAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB B OT€YECTBEHHON

Y BCEMUPHOW HCTOPUHU




HEPEYEHDB DJIEMEHTOB COAEP/KAHUS, IPOBEPAEMbIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 Yucna v BEIYUCICHUS

11 HatypaneHble u nenslie uncna. [Ipu3Haku AeIMMOCTH L ENTBIX YACET

L OOBIKHOBEHHBIC M JECATUYHBIE  ApoOU,  TMPOIEHTHI, OECKOHEYHBIC
' NepUOTUYECKUE APOOH

13 Panmonanbuble uyMcna. ApudMeTHUECKHE OINepalud C palUdOHAIbHBIMU
' YUCIIAMU

14 JeiictButenbHble uncna. ApudmMerndyeckue omepanuud C IelCTBUTEIbHBIMU
' YUCIIAMH

L5 [IpubnmxEHHbIe BBIYMCICHUS, TPAaBUIA OKPYTJCHHS, MPUKUIKA U OIEHKA
' pe3yJibTaTa BEIYUCICHUN

2 Anre0pandecKre BhIpaKeHUs

2.1 BbykBeHHBIE BhIpakeHUs (BbIpaKEHUSI C TIEPEMEHHBIMM )

9 Crenenp ¢ 1enbiM nokaszateneM. CTeneHb C pallMOHAIbHBIM IOKa3aTeseM.
. CBoiicTBa cTeneHu

2.3 MHorousneHbl

24 AnrebGpanyeckas IpoOb

”s Apudmernueckuii  KOpeHb ~ HaTypajdbHOM  cremeHu.  JleHcTBUS  C
' apudMeTnuecKuMHI KOPHSIMHU HaTypajJbHOU CTENEHH

3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensie u apobHO-parmoHanbHbie ypaBHEeHUs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUH

37 Lensie u apobHO-parmoHaNbHbIe HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a1a4

4 YucnoBble MOCIEI0BATEILHOCTH

41 ITocnenoBaTenbHOCTH, CIIOCOOEI 3a0aHHUS ITOCIEA0BATEILHOCTEN

4.2 Apudmernueckass u reomerpuyeckas mnporpeccur. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DOyHKIUHT
Oynkuusa, cnocodsl 3amaHus QyHkuumu. ['padux  dynkuumu. OOnactsb
oIpeieaeHuss 1 MHOXECTBO 3HaueHui GyHkimu. Hymu ¢pyHkiuun. ITpomexyTku
5.1. 3HAKOIMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (PyHKUHMH. MaKCUMyMBbI U
MUHUMYMbI QyHKIMH. HanGonpiiee u HauMeHbllee 3HaueHUE (YHKIUU Ha
IIPOMEKYTKE
6 KoopauHaTel Ha mpIMO# U MJIOCKOCTH
6.1 KoopaunaTtHas npsamas
6.2 JlekapTOBbI KOOPIAUHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue purypsl 1 Ux cBoicTBa
7.2 Tpeyronpauk
7.3 MHOTroyrojibHUKH
74 OKpy>XHOCTb U KpYyr
7.5 H3MepeHne reoMeTpuuecKuX BETMINH
7.6 BexTopsl Ha mIocKoCTH
8 BeposiTHOCTD 1 cTaTUCTHKA
8.1 OnucatenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIAA YYEHUKA

1O. H. Makapsrues, H. I'. Munziok, K. 1. Hemkos u ap. / Ilox pe.
TensxkoBckoro C.A. Anrebpa. 7 kiacc; [Ipocsemenue. 2023

Munarok H.I'., neikoBa N.C. Anre6pa. PaGouas terpans. 7 kiacc. B 2-x
4acTax

3Basuu JI.U., Ky3nenosa JI.B., CyBopoa C.b. Anrebpa. Iugaktuueckue
Marepuaibl. 7 Kiacc

Hynuuusia FO.I1., Kponrays B.JI. Anre6pa. Tematudeckue TecTol. 7 Kiacc

1O. H. Makapsrues, H. I'. Mungiok, K. 1. Hemkos u ap. / Tlox pex.
TenskoBckoro C.A. Anrebpa. 8 knacc; [Ipocsemenune. 2023

Munmrok H.I'., IneikoBa U.C. Anre6pa. Pabouas terpaas. 8 knacc. B 2-x
JacTAX

3BaBuu JI.W., Ky3uenona JI.B., CyBopoa C.b. Anrebpa. Jlugakruueckue
Marepuaibl. § Kiacce

Hynaunsia FO.I1., Kponrays B.JI. Anre6pa. Tematndeckue TecTol. 8 kinacc

1O. H. Makapsrues, H. I'. Munziok, K. 1. Hemkos u ap. / Ilox pex.
TensikoBckoro C.A. Anrebpa. 9 knacc; [Ipocsemenue. 2023

Munarok H.I'., IlneikoBa N.C. Anre6pa. PaGouas terpans. 9 kiace. B 2-x
4acTIx

3BaBuu JI.W., Ky3nenosa JI.B., CyBoposa C.b. Anreopa. Jlugakruaeckue
Marepuaibl. 9 Kiace

HNynuauiei FO.I1L., Kponrays B.JI. Anre6pa. Temarudeckue Tectsl. 9 kiacc

METOINUYECKHUE MATEPHUAJIBI 1JI1 YUUTEJIA

Koxor B.I., Kpaitnesa JI.b. Ypoku anre6psl. Kaura mis yaurens. 7 kiacce

Munmrok H.I'., llmeikoBa U.C. Anrebpa. Meronudeckue peKoMeHIauu. 1
KJ1acc (Ha caiTe U3/1aTeIhCTBA)

XKoxos B.U., Kpaitnesa JI.b. Ypoku anredpsr. Kaura ans yaurens. 8 kmacc

Munmrox H.I'., llImeikoBa M.C. Anrebpa. Meronudeckue peKoMeHIanuu. 8
KJ1acc (Ha caiTe W3/1aTesIbCTBA)

XKoxos B.U., Kpaitnesa JI.b. Ypoku anrebpsr. Kaura ans yaurens. 9 kmacc



Munarok H.I'., lneikoBa N.C. Anrebpa. Meroaudeckue pekoMeHanum. 9
KJ1acc (Ha cailTe U3JaTeNbCTBA)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

- DIIEKTPOHHBIC MPUJIOKEHUS K ydeOHIKaM (Ha caiiTe U3JaTeNbCTBa). 7, 8
kyaccel. ABropsl: MakaperueB FO.H., Munarok H.I'., Hemkos K.H., CyBopoBa
C.b./ Ilox pen. TensikoBckoro C.A.

https://catalog.prosv.ru/item/21731 - 7 xnacc

https://catalog.prosv.ru/item/21569 - 8 knacc

https://edso0.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/



https://catalog.prosv.ru/item/21731
https://catalog.prosv.ru/item/21569
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
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