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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCST OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOILETO
o0Opa3oBaHus: OHa 00ECTIEUNBAET U3YUCHHE APYTUX JTUCLUUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIrO, TaK W TYMAaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOO0XOaUMO s
IPOJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3Butre y o0yuaromumxcs
HAy4YHBIX MPEJICTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnoco0e OTpakKeHHs] MaTeMaTUYECKOW HAYKOW SIBICHUH U MPOLECCOB
B NpUpOJIe W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHWU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4yeCTB MBIIUICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM HU(PPOBOM
obmectBe. M3yuenue anreOpbl oOecreuynBaeT pa3BUTHE YMEHHsI HAOIIOJATh,
CpaBHMBaTh, HAaXOAUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHUSI M BBIBOJBI,
dbopmynrpoBath yrBepxkAcHUSA. OCBOECHHUE Kypca alreOpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYarolMXCsi: OHHU HUCHONB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PAcCyKIeHUs, 0000IIeHNE U KOHKPETHU3alUI0, a0CTparupoBaHue U
aHajgoruto. OOydeHwe  anreOpe  MpeAnojiaraeT  3HAUYUTENBHBIM  00BEM
CaMOCTOSATENIbHOM  JEATENBHOCTH OO0YyYaloIIUXCs, IMO3TOMY CaMOCTOSITENIbHOE
pelieHue 3a7a4 SIBisieTCs peaqu3aluen 1eaTeIbHOCTHOTO MPUHIINIA 00YYeHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajis OCHOBHOTO
o01ero oopa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COEpPKaTeIbHO-METOJUYECKUE
auHuM: «Hucna v BeIUKCICHUSN», « ANreOpandecKkue BhIpRXXEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JVHUNA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS €
ApyTMMH €ro JHHUAMH. B Xxone wu3yueHuss y4yeOHOro Kypca o0OydaromuMmcs
OPUXOAUTCS JOTUYECKU PACCYKJaTh, UCIIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feiax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  yHUBEpCaJlbHOro Mmaremaruueckoro s3bika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTo Kypca «Auredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapaKTep.

Copepxanne auHUM «Yuclia W BBIYKMCICHUS CIYXKUT OCHOBOM IS
JaNbHEHIIero U3y4YeHuss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, OPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE NMOHATHSA O YUCIIE HAa YpPOBHE OCHOBHOI'O 00IIero obpa3oBaHus
CBS3aHO C PALMOHAIBHBIMU M HppaIlMOHAIbHBIMU YHCIaMHU, (HOPMUPOBAHUEM
NpEeACTaBICHUM O JACHCTBUTEIIBHOM 4YHCIIEe. 3aBEpUICHHWE OCBOCHHUSI YUCIOBOMU
JMHUHU OTHECEHO K CpeaHeMy 001eMy 00pa30BaHHMIO.

Conepxanue JByX anreOpanyeckux JUHUN — « AreOpandecKue BbIPaXKEHUS
U «YpaBHEHHSI U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUaAIOIIHUXCS



MaTEMaTUYECKOTO armapara, HeoOXOJAMMOTro /i pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TMPaKTUKO-OPHEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 00Iero o0pa3oBaHusi y4eOHBIM MaTepualq TPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHUE MATEMAaTHUKH Kak
SI3bIKA JUISI TIOCTPOCHHS MAaTEMaTHYECKUX MOJENCH, OMHCAHUS IPOIECCOB M
SBJICHWA pealbHOTO MHpa. B 3amaum oOydeHms anreOpe BXOIAT TakxKe
TanbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJAMMOro, B
YaCTHOCTH, MJII OCBOCHHS Kypca WH()OPMATUKH, W OBJIQJCHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUS, CIOCOOHOCTEH K MaTEMaTHICCKOMY TBOPYCCTRY.

Coneprkanne QyHKIIMOHATHHO-TPAUICCKON IMHUU HAIEJICHO Ha MOJyYCHHE
o0ydJarmuMucs 3HaHUH 0 (PYHKIMAX KaKk BaKHEUIIEH MaTeMaTHYeCKOW MOJeNn
JUTS OTIMCaHUsI M UCCIICIOBAHMSI Pa3HOOOPA3HBIX MIPOIECCOB U SBIICHUH B MIPHUPOJIC
u obmectBe. M3yueHue martepuana CHOCOOCTBYET PAa3BUTHUIO Yy OO0YyYarOIIUXCS
YMEHUS UCTIONBH30BaTh PA3INYHBIC BHIPA3UTEILHBIE CPEICTBA S3bIKA MATEMATUKH —
CJIIOBECHBIC, CHMBOJHUYECKHE, TpaduuecKkue, BHOCUT BKJIal B (HOpMHpPOBAHUE
MIPEICTABIICHUNA O POJTM MAaTEMATHKU B PA3BUTHH [IUBUIN3AIUN U KYJIbTYPHI.

CormacHo yueOHOMY IMlaHy B 7-9 Kjaccax w3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBIN BKIIOYACT CIACAYIOIIMNE OCHOBHBIC pPa3Aeiibl COMCp KaHUS:
«Yucima ® BBIUKACICHUSN», «ANTEOpandecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBa», « DyHKIIHWY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcst 306 yacos: B 7 Kiacce
— 102 gaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeieII0).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE W JECSITHUYHBIE, MEPEX0 OT OJHON (HOpMBI 3amucu
npobeit k apyroi. IloHATHe palnMOHAIBLHOTO YHCHA, 3aluCh, CpPAaBHEHHE,
yHOpSAIOYMBAHUE  pAlMOHANBHBIX uuceln. Apudmernueckue JEUCTBHS €
palMOHAIIBHBIMKA YKCiIamMu. PerieHue 3aga4 u3 pealbHOM MPAaKTUKHA HA 4acTH, HA
TpoOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM: ONpEeJeNeHue, MpeoOdpa3oBaHUe
BBIPQXXCHHUI Ha OCHOBE OIpEe/eIeHHMs], 3aUCh 00NbIIMX yncen. [IponenTsl, 3anuck
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33aJ]a4ud Ha
IIPOLICHTHI, PELICHHE 3a7a4 U3 PEaIbHON IPAKTHUKHU.

[IpuMmeHeHne TPU3HAKOB  JIEIMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEI.

Peanbuple  3aBUCHMMOCTH, B TOM 4ucie T@psMas ©  oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

Aure0panvecKkue BbIPAKEHUA

[IepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS ¢ IEpeMEHHOU. [lomycTumble
3Ha4YE€HUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXTY BETUYMHAMU B BUJIE
dbopmybl. Beruucnenus no ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKJECTBEHHO paBHbIE BBIpAXKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
IPOU3BEJICHUH, TpaBUIa PACKPBITUS CKOOOK M MPUBEIECHUS OJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOrowaeHsl. Crenenb MHorounaeHa. Cio)keHHe, BbIYMTaHUE,
YMHOXEHHE€ MHOIOWICHOB. MOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBajpaTr pasHoctu. Popmysia pa3sHOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, IpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIluHEerHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEMHOIO
YpPaBHEHHMS, pELICHHE JIMHEWHBIX ypaBHEHUU. CoCTaBJIE€HHWE YpPaBHEHHH MO
YCJIOBHIO 33Jja4u. PenieHrne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUIA.

JIuneiliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JVMHEVHBIX ypPaBHEHUW C JBYMsS IEpeMEHHbIMU. PemeHune cucreM ypaBHEHHM
Ccroco0OM MOACTaHOBKU. IIpumepbl pelmeHuss TEKCTOBBIX 3alad C IOMOIIBIO
CHUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsamou. Uucnosele MpomMexyTKH. PaccTosHne Mexy
JIBYMsI TOUKAMU KOOPAMHATHON IPSIMOM.

[IpsamoyronbHas cucteMa koopauHat, ocu Ox u Oy. Abciucca U opAvHaTa
TOYKHM Ha KOOpJIMHATHOM miockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMYJIaMU.
Urenne rpaduxkoB peanbHblx 3aBucumocteil. [lonstue ¢ynkuun. I['paduk



¢bynkuuu. CoiictBa Gyukuuii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |x|. 'paduueckoe penieHre JIWHEWHBIX YpPaBHEHWW W CHUCTEM JIMHEHHBIX
YPaBHEHHUM.
8 KIIACC

Yucsia v BbIYMCJIEHUS

KBagpatueiii kopeHp wu3 uucia. [loHaTHe 00 uWppalMOHAIBLHOM YHCIIE.
JlecaTrunble TPUOIMIKEHUST UPPALIMOHAIBHBIX uKces. CBONCTBa apumeTnyecKux
KBaJPaTHBIX KOPHEH U UX MPUMEHEHUE K MPEe0Opa30BaHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYUCIICHUSM. [[€MCTBUTENBHBIE YUCIIA.

Crenensb ¢ nenpM nokaszareneM u e€ cpoiictBa. CTaHaapTHAs 3alKCh YUCIA.

AnrebpanvecKkue BhIpaKCHUSAJTeOpandecKkue BbIpaKeHus!

KBampaTHbpiii  TpéxuieH, pa3joKEeHUE KBAAPATHOTO  TpEXWIeHAa  Ha
MHOXHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CrnoxeHue, BBIYMTAHHE, YMHOXXCHHE, [ICJICHHE alreOpandecKux ApoOer.
PanmonansHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHeHMM, CBOASAIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiine poOHO-pallMOHATbHBIE YPABHEHUS.

I'paduueckas unTEepnpeTanusi ypaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM
JVHENHBIX YPAaBHEHUU C JAByMs IEpeMEHHbIMU. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPaBHEHUM C JIByMs IEPEMEHHBIMH.

Petienne TekcToOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0AHON NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucrteMbl TMHERHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitne ¢ynknuu. OOIACTh ONpEAeTICHUs] U MHOXECTBO 3HAYCHUU
dbynaknun. CiocoOb! 3a1anust PyHKITUH.

I'paduk pynkumu. Yrenue cpoiictB PynHkumuu mo e€ rpaduxy. [Ipumeps
rpa@uKoB (QYHKIHMA, OTPAKAIOIINUX PEATIbHBIE IPOLECCHI.

OyHKIHUM, OIMHUCHIBAIOUIME TIPSAMYIO M OOpaTHYI MPONOPLMOHAIIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkmud y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucia 1 BBIYMCICHUA

PannonansHbie yucia, UppallMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbIE
JecATUYHBIE ApoOr. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUYHbIE JeCATUYHBIE IpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKJ1y MHO>KECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOM.

CpaBHEHHE JICUCTBUTEIBHBIX YHCEN, apuPMETUYECKUE JIEUCTBHS C
JNEUCTBUTEIBHBIMU YUCIaAMHU.



Pa3mepbl OOBEKTOB OKPY’KAIOLIET0 MHpa, AJIUTENBHOCTh IPOIIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmk€HHOE 3HAUECHUE BEIIMYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHHH, CBOASIINXCS K KBaJApaTHBIM.
buksanpatnoe ypaBHeHue. Ilpumepsl pemieHnss ypaBHEHUN TPETbed U YETBEPTOU
CTETICHEH PA3JI0KEHUEM HA MHOXKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMU. PelieHue TEKCTOBBIX 3aaad
anredpan4eckuM METOI0M.

VYpaBHeHHE ¢ ABYMsI MEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYyMs IIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHM,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckKum crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM NEepeMEHHOM. PemeHne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'paduueckas uHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMM.

OyHKIMNPYHKIUU

KBagpatuunas ¢ynkuus, e€ rpadpux u cpoiictBa. [lapabona, koopAuHATHI
BEPILUHBI 1apadoIibl, OCb CAMMETPUU NapadoJIbl.

Ipadukn bysxmumii: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = |x|, 1 ux
CBONCTBA.

Uucnosele  nociuenoBaTelbHOCTUYHCI0BBIE  MOCIEI0BATEILHOCTH M
Nporpeccuu

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTH
peKyppeHTHOH hopmyToi u popmyIoit n-ro wieHa.

Apudmernueckas U reoMerpuueckas mnporpeccur. @OopMyibl #-TO 4iIeHA
apu(pMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IEPBBIX 71 YJIEHOB.

N3o00paxxeHne 4ieHOB apU(PMETUYECKOM M T€OMETPUUYECKOM Mporpeccui
TOYKaMU Ha KOOPAWUHATHOM IIJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHIUAIBHBINA POCT.
CI10HBIE TPOLICHTHI.



IINIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHA  IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHMS MPOrpaMMbl  y4eOHOro Kypca
«Aunredpa» XxapaKTepU3yrTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

IPOSIBIEHWEM MHTEpeca K TMPONUIOMY M  HACTOSUIEMY POCCHUHCKOU
MaTeMaTUKH, 1EHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U pealn3allii ero
npaB, TMPEICTAaBICHUEM O MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUN, MPOIEAYP TPaKIAHCKOTO OOIIecTBa (Harpumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K 0OCYX IACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPaKTUYECKHUM MPUMEHEHUEM JIOCTMXKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIUIIOB B ACSITEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHHE:

YCTAHOBKOMI Ha aKTMBHOE YyYacTUE B PEIICHUUM NPAKTUUECKUX 3a]ay
MaTeMaTUYECKOW HaMpaBJIC€HHOCTH, OCO3HAHUMEM BaXHOCTH MaTEMAaTHYECKOIO
0o0pa3oBaHUsI Ha MPOTSHKEHUM BCEM JKU3HU U1 YCHENIHOM mpodeccroHaIbHOU
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHOW TPACKTOPUHU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, PEHICHUH, PacCyX ICHHN, YMEHHUIO BUJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHEHTalMel B JCATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
NpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, MIPUPOJIBI U
o01lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeIOBEYECKOU
JEATEIIbHOCTH, JTANoOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl Pa3BUTHUS IUBWIM3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKH U MAaTeMaTHYECKOM KyJIbTYypOW Kak CpeiCTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUINIMMHU HaBBIKAMU HCCIIEIOBATEIHCKON
NEeATEeIbHOCTH;

6) ¢usunyeckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbSl H
IMOIMOHATIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMATHYECKUE 3HAHUSA B HHTEPECAX CBOETO
3lI0pOBbS, BEACHHS  370pOBOr0  oOpa3a O KM3HH  (370pOBOE  IHTAHHUE,
COQIaHCUPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (dusnveckas



aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pediekcur, NpU3HAHUEM CBOEro
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAlMEN HA NMPUMEHEHNE MATEMAaTUYECKUX 3HAHWW JUIA PEUICHUS 3a7a4
B 00JJACTM COXPAaHHOCTH OKpY>KAIOIIEH Cpeapl, IJIAaHUPOBAHUS MOCTYIKOB U
OLIEHKM HMX BO3MOXHBIX IOCJEICTBUM ISl OKPY/KAIOLIEH CpEAbl, OCO3HAHUEM
IJ1I00aJIBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEW UX PELEHUs;

8) ajanTanusa K U3MEHAIIMMCH YCJOBUSM COUMAJIBHONH U NPHPOAHOH
Cpeasbl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUWUThCA y APYIHX JIIOJEH, NpuoOpeTaTb B COBMECTHOW AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUN U3 OIIbITa IPYTHUX;

HEOOXOJMMOCTBI0O B (POPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
(GopMyIMpOBaTh UJIEU, TOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(QUUUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPHHHMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTHUPOBATH
OPUHUMAEMbIE PEIICHUs] U ACHCTBUSA, (POPMYIMPOBATH M OLIEHUBATh PUCKH U
NOCJIEACTBUA, (POPMUPOBATH OIMBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBUA:

BBIBISITE M XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, MOHATHUH, OTHOLIEHUMM MEXJIy HNOHATUAMH, (QOPMYJIUPOBATH
olpesieNICHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHbIN NMPU3HAK KiIacCU(UKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;
BOCIPUHUMATh, (OPMYJIMPOBATH U MPe0oOPa30BbIBATh CYXKACHUS: YTBEPAUTEIbHbIC
U OTpHLIATEIbHbIC, €IUHUYHBIC, YaCTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJLITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IPOTHBOPEUYHS B
dakTax, AaHHBIX, HAOMIOACHUSIX M YTBEPKACHUSX, MpEAJararb KPUTEpUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEYUHIL;

JiefaTh BBIBOJBI C  HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa3OupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPKIAEHUM (MpsAMble U OT
IPOTUBHOIO), TPOBOJAUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JI0KAa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKkTOB, BbICTpauBaTh apryMEHTAlMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHNUS;

BbIOMpaTh CHOCO0 perieHust yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboiee TMOAXOAAIMH C YUYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).



ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
CaMOCTOSATENILHO YCTAHABIMBATh HCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM AKCIIEPUMEHT,
HEOOIBIIIOE HCCIEAOBAHNE MO YCTAHOBIIEHHWIO OCOOEHHOCTEH MaTeMaTHUeCKOTO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO (popMysupoBaTh 0000IIEHUS W BBIBOJBI 10 pe3ysibTaTaM
NPOBEICHHOTO  HAOJIOJMCHMS, HCCIICIOBAaHUS, OICHHBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TakKKe BBIJBUraTh
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISITh ~ HEJOCTATOYHOCTh M M30BITOYHOCTh ~ WHGOpPMAIMHU, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHMS 3a]1a4H;

BEIOWpATh,  AHAJU3UPOBATh, CHUCTEMATU3UPOBATH W  WHTEPHPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (hopMmy MNpeAcTaBieHUs MHPOPMALMH U WIUTFOCTPUPOBATH PEIIAEMbIE
3aJla4¥ CXeMaMH, TharpaMMamMu, HHOU rpauKkoi U MX KOMOWHAIIHSIMU;

OIICHUBATh HAEKHOCTh MHPOPMAIIUHA TIO KPUTEPHAM, MPEIIOKEHHBIM YUUTEIIEM
WM CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKATHBHBIE YHHBepPCcaJbHbIe YUeOHbIE TeHCTBHS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKICHUS B COOTBETCTBUHM C YCJIOBHSIMHU U
HEeISIMU  OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXAaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W TMHUCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3aayH,
KOMMEHTHUPOBATh MOJIYYCHHBINA PE3YJIbTAT;

B XOJe OOCYXIIEHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXKTA€MOM TEMBI,
npoOiemMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJICH, HAIlCJICHHbIE Ha TIOWCK
pEIIeHMs, COIMOCTAaBISATh CBOM CYXKICHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jIMYMe W CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
(bOopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTABIATh PE3YyJbTaThl PEIMICHUS 3a7add, SKCICPUMEHTa, HCCICIOBAHUS,
IIPOCKTa, CaMOCTOSATEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
IPE3eHTAIlM U 0COOEHHOCTEH ay IUTOPUH;

MOHUMAaTh M HKCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIUBUIYATBHOU
paboThI pU PEIICHUH YYEOHBIX MAaTEMaTHUECKUX 33714,

OpUHUMATh 1e7b COBMECTHOW JIESITENIbHOCTH, IIJIAHUPOBATh OpPTaHU3AINIO
COBMECTHOI pPaboThl, pacnpenessTh BUIbI pabOT, JOrOBapUBATHCA, OOCYKIATh
MIPOIIECC M pPe3yabTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (Gopmax padoThl (0O0CYXIeHHsS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U APYTHE), BBHITIOJHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOM JECHCTBUSA C JAPYTMMH WICHAMH KOMAaHIbI, OIEHUBATH KAYECTBO CBOETO



BKJIaJla B OOIIMUA MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM YUYACTHHUKAMU
B3aUMOJICCTBHUSI.

PeryisiTuBHBIE YHUBePCAJbHbIE yUeOHbIE [1eiicCTBUSA

Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJSATh IUIAH, AITOPUTM PEIICHMs 3aJaud (WA €ro 4acTh),
BBIOMpATh CHOCOO pEIICHHS C YyYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUPOBAaTb M KOPPEKTHUPOBATH BapHaHThl PEUICHUH C
y4ETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJIEKT:

BJIAJ€Th CIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJS Ipoliecca W pe3yJibrara
peleHns MaTEMaTUIECKOM 3a/1auu;

NPEABUIETh TPYAHOCTH, KOTOPHIE MOTLYT BO3HUKHYTh MpPH PEUICHUU 3a/a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OIIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTAaTa JIE€ATEIBHOCTU IIOCTABICHHOW LEIU U
YCIIOBUSIM, OOBACHSITh IPUYUHBI IOCTHKCHUS WU HEIOCTHYKCHUS 11€TTH, HaXOIUTh
OIIKOKY, aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

NNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenuss B 7 KJacce OOyYaroOIIMIICS TOMYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3yJIbTATHI:

Yucsia U BLIYMCTIEHUS

BrImonHsATh, coyeTass yCTHBIE W THUCHBMEHHBIE TPHUEMBI, apUPMETHUCCKUC
JEUCTBUS C pallMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HAa4YeHUS YHCIOBBIX BBIPAXKCHHH, NPHUMEHATh Pa3HOOOpa3HBIC
CrocoObl U MPUEMBI BBIUMCIEHUSI 3HAYEHUN NPOOHBIX BBHIPAXKEHHM, COmEpKAIINX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[TepexoauTts oT oaHOW (HOPMBI 3amMUCH YUceN K Apyroi (mpeoOpa3oBbIBATh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YACTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOD).

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHAIILHBIE YHCTIA.

OKpyrisTh yucna.

BrIMONTHATE IPUKUIKY U OLICHKY pe3yJibTaTa BRIYUCICHUH, OIICHKY 3HAUYCHUN
YUCJIOBBIX BBIPAKCHUHN. BBIMOTHATH ACHCTBUSA CO CTEMECHSIMH C HATYPaIbHBIMU
TTOKA3aTeIISIMH.

[IpuMeHATh  TPU3HAKKM  JCIUMOCTH,  pPA3JIOKEHWE Ha  MHOXHTEIU
HATypaJbHBIX YHCEIL.

PemaTe mpakTHKO-OPHEHTHPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yibTaThl PelIeHUs 3a7a4d ¢ YYETOM OTPaHWYECHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKkue BbIPpaKEHUA



Hcnonb3oBaTh anreOpanyeckyto TEPMHUHOJIOTHIO M CUMBOJHMKY, PUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaa.

Haxogute 3HaueHHs OyKBEHHBIX BBIPDAXKEHUW NPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BremmonasaTe mpeoOpa3oBaHWsS — [ETOTO  BHIPAKEGHUS B~ MHOTOWICH
IPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BeinmonHAT, yMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOTOuYJieHa Ha
MHOT'OYJIEH, TPUMEHSITh (hOPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pasHOCTH.

OcCymecTBIATh  Pa30KEHUE MHOTOWICHOB HAa MHOXHUTENIM C IMOMOLIBIO
BBIHECEHHUSI 32 CKOOKM OOIINEro MHOXUTENS, TPYIIUPOBKU CJaraeMsix,
npuMeHeHus1 (OPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaTy npeoOpa3oBaHUs MHOTOUYJICHOB JJI PEUICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMaTHUKHU, CMEKHBIX TIPEAMETOB, U3 PEabHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJbHBIMHM II0Ka3aTEIAMU IS
npeoOpa3oBaHUs BRIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOW NEPEMEHHOM, MPUMEHAS IpaBUia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY emy. [IpoBepsATs, sBisieTCs
JIM YUCJIO KOPHEM YPAaBHEHUS.

[IpumensaTh rpaduyeckrie METoIbl PU PEIICHUH JIMHEHHBIX YPABHEHUN U HX
CHUCTEM.

[logbupate npuMepsl Tap YKHCEN, SBJSIIOIIUXCA PEIICHUEM JHUHEWHOTrOo
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU TpaduK JIMHEWHOTO YPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIBb3YSCh TpadUKOM, MPUBOJIUTH HPHUMEPHI PELICHUS
YpaBHEHHS.

Pemats cuctemsbl ABYyX JIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU, B TOM
9yucie rpaduIecKu.

CocraBnsaTh W pemiaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHHI 1O YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 IOJTyYECHHBIM pe3yJIbTaT.

DOyHKIUU

N3o0paxkath Ha KOOPAMHATHOM NIPSAMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATAM, JTy4H, OTPE3KU, UHTEPBaJIbl, 3aMMCHIBATH YUCJIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKkoMm si3bIKE.

OTMeuaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKM IO 3aJIaHHBIM KOOPJIMHATaM,
cTpouTh Tpaduku TUHEHHBIX QyHKIMH. CTpouTth rpaduk QyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBIO (YHKIMM H3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHre PyHKIIUU IO 3HAUCHUIO €€ apTryMeHTa.



[Tonumate rpaduyeckuii cnoco0 MpeACTaBiICHUS U aHaiIW3a WH(OpMaIuy,
U3BJICKATh U MHTEPIIPETUPOBATH HH(MOPMAITNIO U3 TPaPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHnmy oOydeHus B 8 kJjacce o0Oyd4arouiics MOJYYUT CIEAYIOLINE
IPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonb3oBaTh HavyadbHBIE MNPEACTABICHUS O MHOXKECTBE JECUCTBUTEIBHBIX
YuceN IS CpaBHEHUS, OKPYTJICHUS U BBIYMCIICHUH, N300pakaTh ACHCTBUTEIIbHBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsaTh TOHSATHE apU(DMETHYECKOTO0 KBAJIPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHU, UCIOJB3YS MPHU HEOOXOAUMOCTH KaJIbKYJSITOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPATHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npo0eii u crenieHeit yucia 10.

AuredpanvecKkue BbIPpaKEeHUA

[IpumeHsaTP NOHATHE CTENEHWM C LEIbIM  IOKA3aTeleM, BBIIOIHATH
npeoOpa3zoBaHus BbIPAXKEHU, COAEPIKALUX CTENEHH C LIEJIbIM 0Ka3aTeIEM.

BrInonHATh TOXAECTBEHHBIE MPEeOOpa30BaHUsl PALMOHAIBHBIX BBIPAKECHUIN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alIre0pandyecKuMu ApoOsiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKUTEIIHN.

[IpuMeHsTh MpeoOpa3oBaHMs BRIPAKECHUM ISl pEIICHUS pa3IuYHbIX 3a7a4 13
MAaTE€MAaTHKH, CMEXKHBIX MIPEIMETOB, U3 PEATLHOU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemars 5MHEHBIE, KBAaIpAaTHBIE YPABHEHUSI W PallMOHAJIBHBIE YpPaBHEHMUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IByMSs IEPEMEHHBIMHU.

[IpoBoauTh mpocrenmme UCCIEN0BaHU YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (YyCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WM CUCTEMA YpPAaBHEHUW DPEUICHHS, €CIM UMEET, TO CKOJIbKO, U
nmpoyee).

[lepexonute OT cioBecHON (OPMYIHUPOBKU 3a7aud K €€ anredpanyeckoit
MOJENU C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBI YpPaBHEHUU,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4H MMOJYUYEHHBIN pEe3yIbTar.

[IpUuMeHATh, CBOWMCTBA YMCJIOBBIX HEPABEHCTB IS CPAaBHEHUA, OLICHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U MX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WJUIIOCTPALIMI0 MHOXXECTBA PEIICHUNA HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIMHA

[TonumaTe ¥ UCMONB30BaTh (PYHKIIMOHAIIbHBIC TOHSATUS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAUYCHUS), OMPENEATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeesITh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIMA BUIA:



y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBONCTBA YHCIOBOW
byHkIuu 1o e€ rpaduxy.

K xoniy oOydenus B 9 KJjacce OOy4aroUIUCs TMOMYYUT CIEAYIONINE
NpEeAMETHBIE PE3YIbTATHI:

Ymncsia v BbIYMCJIEHUS

CpaBHUBATH U YNOPAI0YMBATH PAlIMOHAJIBHBIE U UPPALIMOHATIbHBIC YUCIIA.

Beimonuare apudmernyeckue JEUCTBUS C  pallMOHAJIbLHBIMU YHCJIaMH,
coyeTass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppaIioHaIbHBIMU YUCIaAMU.

HaxomuTe 3HaueHus cTeneHed ¢ IENbIMM TOKa3aTelsIMU M KOPHEH,
BBIYMCIIATH 3HAUCHHS YUCITOBBIX BBIPAKEHUM.

OKpyrisiTh JEWCTBUTENIbHBIC 4YHUCIA, BBIMOJIHATh MPUKHUIKY pe3yJbTaTa
BBIYHCIICHUN, OIICHKY YHCIIOBBIX BHIPKCHHI.

YpaBHeHUS U HEPABEHCTBA

Pemars nHMHElHbIE W KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHMS, CBOISLIMECS K
HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHATILHBIE YPABHECHHUS.

Pemiats cuctembl ABYX JIMHEHHBIX YpaBHEHUW C ABYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPHIX OJIHO YPABHEHUE HE SIBISCTCS JIMHEHHBIM.

Pemiath TekcTOBbIE 3ajauu  aJireOpamdeckuM CrocoOOM C  MOMOUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IBYMsI IEPEMEHHBIMH.

[IpoBoauTe npocrenmme UCCIEA0BaHUA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKuX MpeAcTaBlIeHu (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHCTeMa YpaBHEHUUN pEUIeHUs, €Clu MMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBa, KBAJpaTHbIE HEPABEHCTBA, H300pa)kaTh
perieHrne HEepaBeHCTB HA YHUCIIOBOW MPSIMOM, 3alMChIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTeMbl  JMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, W300pa)xkaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOI MPSIMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIMYHBIX 33]a4.

DOyHKIUU

Pacno3naBath (PyHKUIMM U3YYEHHBIX BHAOB. [loka3piBaTh CXeMaTUYECKHU
pacIojioKeHue Ha KOOPJAUHATHOUW MIIOCKOCTH rpadukoB QyHKIUN BUaa: y = kx, y
=kx+b y=kik y=ax2 +bx +¢ y=1x3 y=13x y = |x|, B 3aBucEMOCTH OT
3HaYeHUH KOd(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U u300paxaTh CXeMaTHYECKU rpadUKU KBaAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX TpaduKam.

Pacnio3naBaThe kBagpatuuHyto QyHKIUIO MO GopMmylie, MPUBOIUTH MTPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, PUZUKHU, TEOMETPHH.

YmncsioBbIE MOC/I€I0BATEILHOCTH U IPOrPecCun

Pacmio3naBaTe apupMETHUYECKYyI0 W TEOMETPUYECKYI0 MPOTPECCHH TMpHU
Pa3HBIX CIOCO0aX 3a/1aHMs.



BbINONHATE  BBIYMCICHUS C  UCHOJb30BaHHWEM (opMya n-ro ujieHa
apu(pMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUi, CYMMBI TTEPBBIX N YJICHOB.

N300paxarh 4Yj€HBl IOCIENOBATEIBHOCTH TOYKAMM HAa KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIBHOCTMU, B TOM
YHUCJIE 3a/1a4d U3 PEAIbHOM >KM3HU (C UCIIOIb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbIe)
pa3aesioB H TeM Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTshI padoThI
pecypchl
| Ypcna ¥ BEIUKMCIICHHS. )5 | bubnunoreka [JOK
Panmonanbubie yucia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 7 | bubnuorexa LIOK
BBIPAXKEHU https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7415b90
4 Koopaunats! u 24 | bubnunoreka LIOK
rpadpukn. OyHKINHA https://m.edsoo.ru/7f415b90
5 IToBTOpeHue n 6 1 bubnuorexa IIOK
00001eHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 0

YACOB I10 ITPOTPAMME



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

8 KVIACC

KoanuyecTBO 4acos

HaumenoBanmue JIEKTPOHHbIC
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NpOrpamMmbl padoThI padoThI
pecypchl
| Yucna 1 BRIUUCICHHS. 15 bubnunoreka [IOK
KBanparnbsie kopHH https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHHUS. Eu6 OK
2 CrelneHs ¢ LEeNbIM 7 nomorexa I
https://m.edsoo.ru/7f417af8
noKasaTeyieM
Anrebpanueckue
3 BBIPAKEHUSI 5 1 bubmorexa TIOK
X oo https://m.edsoo.ru/7f417af8
BaJIpaTHBIM TPEXUJICH
Anrebpanyeckue Eub OK
4 BBIPAXKEHHUSI. 15 1 nomroreka [
Adre6 5 https://m.edsoo.ru/7f417af8
areOpanyeckas 1po0b
YpaBHeHus u
5 HEPAaBEHCTBA. 15 | Bubmuoreka [JOK
KBanparnsie https://m.edsoo.ru/7f417af8
yYpaBHEHUS
YpaBHeHuUs U Bu6 OK
6 HepaBeHCTBA. CHCTEMBI 13 mommoreka 11
paBHEH https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHUd U Eu6 OK
7 HEPaBEHCTBA. 12 1 uomoreka L1
H https://m.edsoo.ru/7f417af8
€paBeHCTBa
8 ®yukiuu. OCHOBHBIE 5 but6mmoreka [IOK



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

MOHATHUA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciosbie 9 bu6nuorexa IIOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 bubnuotexa [JOK
000011IEHNE https:/m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



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

9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB u Kontponsusie | TIpakTHueckne (undgposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcbl
| Yucna 1 BRIUUCICHHS. 9 bubnuoreka [JOK
JleficTBUTENBbHBIE YKCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHHUs 1 HEpABEHCTBA.
2 YpaBHEHUsI C OTHOU 14 1 bubmorexa HOK
p . g https://m.edsoo.ru/7f419d08
nepeMEHHOMN
3 VYpaBHEHUS U HEPABEHCTBA. 14 1 bubmuorexa [JOK
Cucremsl ypaBHeHUH https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEPABCHCTBA. 16 | bubnmoreka [JOK
HepagenctBa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
5 o 16 1
YHRLHMA https://m.edsoo.ru/7f419d08
6 YucnoBkie 15 1 bu6nuoreka [JOK
MOCJIEI0OBATEIIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 0600IICHNE, 13 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHu https://m.eds00.1u/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOITPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos
) DJIeKTPOHHBIE
Ne = = Hara Jara
i Tema ypoka = 5 H3Y4YeHHd ungposrie
n/n yp Bcero | 4 S y H3yHeHus 00pa3oBaTe/bHbIe
S = = = (n1an) (paxr) ecypchl
g A = pecyp
£ o 3
23 =
S = 2=
Z o E o
1 [ToHsTHE panMOHAIBLHOTO YHCIIA 1
) ApudmeTndeckne IeHCTBUS C palliOHATbLHBIMU 1
YHCIIAMH
3 Apudpmernueckre IeHCTBUS C palliOHAIbHBIMU 1
YHUCIIaMU
4 ApudmeTrnueckre IeHCTBUS C palliOHATIbLHBIMU 1
YHCIIaMH
5 ApudmeTndeckne IeHCTBUS C palliOHATHLHBIMU 1
YyHClIaMU
6 Apudmernaeckue ASHUCTBUS C PAllMOHATBHBIMU 1
YHUCIIaMU
7 CpaBHeHue, yIOpsAI0YNBaHUE PAllMOHATBLHBIX 1
qucesn
8 CpaBHeHUe, YIOPSAIOYUBAHUE PAIMOHATBLHBIX 1
qucen
9 CpaBHeHue, ynopsJ0uYuBaHuE palliOHATBHBIX 1
yucesn
10 C | bubmnoreka [JOK
TENEeHb C HaTypajbHbIM MOKa3aTeleM https://m edsooru/7f421 1de
11 C 1 bubmmoreka [JOK
TENEHb C HaTypaJbHbIM MIOKa3aTeNeM hitps://m.cdsoo.ru/7421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

bu6mmorexa [IOK

12 CremneHb ¢ HaATypaJbHBIM [TOKa3aTeIeM https://m edsoo.ru/ 7421 54e
13 CrereHb ¢ HATYPAIbHBIM [IOKA3aTEIIEM bubmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM [T0KA3aTEIEM
15 Pemenre 0oCHOBHBIX 3a1a1 Ha poow,
MPOLIEHTHI U3 PeasIbHOM MPAKTUKU
16 Pemenrie 0CHOBHBIX 3ala4 Ha Ipobu,
IIPOLIEHTHI U3 PEAJIbHOM MPAKTUKH
17 Pemenune ocHOBHBIX 3ana4 Ha npoou,
MPOLIEHTHI U3 PeasIbHOM MPaKTUKU
18 Pemenne ocHOBHBIX 3aV)1aq Ha JIpoow,
IIPOLIEHTBI U3 PEAJILHOM NPAKTUKH
19 [Tpu3Haku AETUMOCTH, PA3I0KECHUS Ha
MHO>KUTENN HAaTypaJIbHbIX YUCEIl
20 [Ipu3Haku nenuMocTH, pa3nokKeHHs Ha
MHO>KUTEJIHM HATypalIbHbBIX YUCEIl
21 Peanbubie 3aBucumoctu. [Ipsmast u o6parHas
IPONOPLUUOHAIEHOCTH
2 Peanbubie 3aBucumoctu. [Ipsimas u obpaTHas
PONOPLUUOHAIEHOCTH
23 Peanbubie 3aBucumocTu. [Ipsimas u o6patHas
IPONOPLUOHAIIBEHOCTH
24 Peanbubie 3aBucumoctu. [Ipsimas u o6paTHas
IPONOPLUUOHATIBHOCTH
25 KonTpoabHasi pabora nmo teme
"PannoHaJbLHbIE YHcaa'"
26 | BykBeHHBIC BBIPAKCHUS bubmorexa LIOK
https://m.edsoo.ru/7f41feec
27 DopmyIsl
28 DopmyJibl



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

IlepemenHsle. JlonycTrMble 3HAaYEHUS

29
TIePEMEHHBIX
IIpeoOpa3oBanre OYKBEHHBIX BBIPAKEHHUIH
30 EEDK I)II)TI/IC CK06OK};/I [IPUBE, eHI/Ig 1o 06H;1x Bubmiorexa LJOK
packp pHBCI a https://m.edsoo.ru/7f41fafa
clIaraeMbIX
IIpeoOpa3oBanre OYKBEHHBIX BBIPAKEHHUIH
31 af)cx LII)TI/IG CK06OK}I]/I IIPUBE, eHI/Ig 1o 06H,BIX Bubmiorexa [JOK
packp pHBEI a https://m.edsoo.ru/7f41£fd70
cJIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX BBIPAKCHUM,
32 | packpsITHE CKOOOK U NIPUBEIEHHUE TOT00HBIX
cJIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX BBIPAKCHHM,
33 | packpsITHE CKOOOK U IIPUBEIEHUE TOT00HBIX
cJIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmnoreka [JOK
MoKa3aTelieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnmnorexa [JOK
MOKa3aTeIIeM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnorexka [HOK
MoKazareieM https://m.edsoo.ru/7f4218be
bu6nmoreka [IOK
37
Muorounenp! https://m.edsoo0.ru/7f42276¢
bu6mmoreka [IOK
38
Muorosens https://m.edso0.ru/7f422930
39 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BRIUUTAHUE, YMHOKECHHE bubnmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422¢c8
41 CiokeHue, BBIYMTaHUE, YMHOXKEHUE Bbubnuoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIUUTAaHUE, YMHOKECHHE but6mmoreka [{JOK

MHOI'O4YJICHOB

https://m.edsoo.ru/7f423182



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

bu6mmorexa [IOK

43 &
DopmyIIBI COKPALIEHHOTO YMHOKCHMS https://m.edsoo.ru/7f42432a
44 DopMYyJIbl COKPAIIEHHOTO YMHOKEHUS Bubmnorexa HOK
pMy pam y https://m.edsoo.ru/7f42464a
45 DopMYyIIBI COKPALLEHHOTO YMHOXKEHHUS Bubmmoreka LIOK
pMy pait y https://m.edsoo.ru/7f424c12
46 DOopMYJIIBI COKPAIEHHOTO YMHOKEHUS Bubmioreka ITOK
pPMy pam y https://m.edsoo.ru/7f4241d2
47 DopMYyJIbl COKPAIIEHHOTO YMHOKEHUS Bubmnorexa HOK
pMYy pat y https://m.edsoo.ru/7f4251d0
48 Pasnosxkenre MHOTOYWIEHOB Ha MHOXKHUTEIH bubmiorexa IJOK
https://m.edsoo.ru/7f423312
49 Pa3noxeHre MHOTOUYJIEHOB HA MHOKUTENHU Bubmnorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pasnoxxenre MHOTOWIEHOB Ha MHOXKUTEINA Bubmmoreka LHOK
https://m.edsoo.ru/7f4239de
51 PasiioxeHre MHOTO4WIEHOB Ha MHOKHUTEIN
59 KonTpossHnasi pabora nmo teme
""Aunredopanyeckue Bbipa:keHus"
53 YpaBHeHue, npaBuia npeoodpa3zoBaHus
yYpaBHEHHs, PABHOCHJIBHOCTh YPaBHEHUI
54 JIvHeitHOe ypaBHEHHE C OJTHOM MTEPEMEHHOM,
pEeLIECHNE JIMHEMHBIX YPAaBHEHUN
55 JIuneliHOEe ypaBHEHME C OJHON IIEPEMEHHOM, bu6muoteka [{IOK
pelIeHNe JIUHEHHBIX YPAaBHEHUN https://m.edsoo.ru/7f420482
56 JInHeitHOe ypaBHEHHE C OJTHOM MTEPEMEHHOM,
pEeLIEHHE JIMHENHBIX YPABHEHUN
57 Pemenue 3a1a4 ¢ MOMOIIBIO YPAaBHEHUN Bubmnorexa HOK
a IIpIo yp https://m.edsoo.ru/7f42064e
58 Pemienue 3a7a4 ¢ MOMOILBIO YPaBHEHUHN bubmiorexa LIOK
A LIBIO yp https://m.edsoo.ru/7f420806
59 Pemenne 3ana4 ¢ nOMOIIBIO YpPaBHEHU bubnunorexa [HJOK



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

https://m.edsoo.ru/7f4209a0

60 | Pemenue 3a/1a4 C IOMOILBIO YPaBHEHHUI bubmmorexa ITOK
A HbIOo Yp https://m.edsoo.ru/7f420e6e
61 JIuHeiiHOE ypaBHEHHUE C IBYMS [IEPEMEHHBIMU bubmuoteka [{IOK
U ero rpadux https://m.edsoo.ru/7f427¢32
JIuneliHoe ypaBHEHME C IBYMs IEPEMEHHBIMU bubnmnorexa [JOK
62
U ero rpaduxk https://m.edsoo.ru/7f427e8a
Cucrema ByX JIMHENHBIX YPaBHEHUM C ABYMsI bubnmnorexa [JOK
63
IIEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YPaBHEHHH C ABYMsI
epeMEHHBIMU
65 Cucrema ByX JTMHEHHBIX YPaBHEHHH C ABYMsI
NepeMEHHBIMHU
66 Cucrema ByX JIMHEHHBIX YPaBHEHUM C ABYMsI
NepPEeMEHHBIMU
67 | Pemienue cUCTEM ypaBHEHHI bubmorexa ITOK
yp https://m.edsoo.ru/7f4284de
68 | Pemenue cucrteM ypaBHEHUIA bubmiorexa LIOK
yp https://m.edsoo.ru/7f42865a
69 | Pemenue cucTeM ypaBHEHHI bubmnorexa [IOK
yp https://m.edsoo.ru/7f4287d6
70 | Pemenue cucteM ypaBHEHU
71 | Pemenue cucreM ypaBHEHUI
7 KonTtposbHas padora mo reme "JInHeiiHblie bubnmnoreka [JOK
ypaBHeHus' https://m.edsoo.ru/7f421044
73 Koopaunara TOUYKH Ha IPSIMOT bubnnorexa LIOK
P P https://m.edsoo.ru/7f41de76
74 | YuciaoBble IPOMEKYTKH bubmmorexa IIOK
p Y https://m.edsoo.ru/7f41dff2
75 | YuCIOBBIE IPOMEKYTKH
76 PaccrosiHue Mex 1y IByMst TOYKaMU



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
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

KOOPJIMHATHOM IPSIMOi1

PaccrossHre Mex 1y 1ByMsI TOUKaMH

77
KOOPJIMHATHOM MIPSAMOU
78 [IpssMoyronbHas cucTeMa KOOpJIMHAT Ha bubnmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucTeMa KOOpAMHAT Ha bubnunoreka IIOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
but6mmoreka [IOK
80
Ipumepst rpaQuKoB, 3a1aHHbIX GopMynami https://m.edsoo.ru/7f41e8a8
bubmuorexa [JOK
1
8 ITpumepst rpaukos, sanauHbix Gopmyamn https://m.edsoo.ru/7f41ed80
82 | IIpumepsl rpadMKoB, 3aJaHHBIX HOPMyIaMH
83 UYrenue rpaduKoB pearbHbIX 3aBUCUMOCTEH bubmmorexa [TOK
https://m.edsoo.ru/7f41ea24
84 | Yrenwue rpadMKOB peabHBIX 3aBUCHMOCTEN
but6mmoreka [{OK
85
Tonsne pyHKmM https://m.edsoo.ru/7f41ef06
86 ['padux GpyHKIIN
N N but6mmoreka [{OK
87
CroiicTsa Qymicimii https://m.edsoo.ru/7f411078
. N bu6mmoreka [IOK
88
CroiicTsa ymicimii https://m.edsoo.ru/7f41fl1fe
. bu6nuoreka [JOK
89
Juneitnas GpyHKuus https://m.edsoo.ru/7f427282
. but6mmoreka [IOK
90
Jluncitnas GpyHKuus https://m.edsoo.ru/7f427412
. o bubnuoreka [JOK
91
Mocrpoenne rpaguka JMHEHHOH QyHKumn https://m.edsoo.ru/7f426d1e
92 | Iloctpoenue rpaduka TUHEHHON QYyHKIUH
93 I'padpuk pyukuu y =[x
94 | I'paduk Qpyukmun y =[x|



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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

KonTposbHasi pabora no teme

but6mmoreka [{JOK

95 "Koopz[miaTbl u rpaguicu. Oyukumn® / ! https://m.edsoo.ru/7f41£50a

Bcepoccuiickasi npoBepoyHasi pagora
96 HUTorosasi koHTpoJILHAs padoTa / 1 bubnmnorexa [JOK

Bcepoccuiickasi npoBepoyHas pabora https://m.edso0.ru/7f429c6¢c
97 [ToBTOpEHNE OCHOBHBIX MOHATHI 1 METOJIOB 1

Kypca 7 kiacca, 000011eHre 3HaHUHA
08 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B 1 bubmunoreka LIOK

Kypca 7 kiacca, 000011eHIe 3HaHUH https://m.edsoo.ru/7f429£32
99 [ToBTOpEHNE OCHOBHBIX IMMOHATHNA U METOJOB 1 bubnmnoreka [JOK

Kypca 7 kiacca, 060011eHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB 1

Kypca 7 kiacca, 000011eHIe 3HaHUI
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJ0OB 1 bu6numoreka [IOK

Kypca 7 Kiacca, 0000I1eHIe 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX IMOHATUNA U METOOB 1 bubnmoreka [JOK

Kypca 7 knacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a900
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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8 KVIACC

KoanuyecTBO 4acos

2 = Jlara DJIeKTPOHHbIE
Ne Tema ypoka v § fata ungposeie
/o yp Bcero § - E . szgl:;ﬂ H3yeHMs o6pasoBaTebHbIC
= z 2 z (fpaxr) pecypcsbl
= = ©
o © b=y ©
s ®
= a |Ea
. bubanoreka [IOK
I KBaﬂpaTHBH/I KOpCHE 13 HHC]IA 1 httDSZ//m.edSO(I)_.II'U/7f42d452
2 [TonsiTre 06 MppaLlOHAILHOM UHUCIIE 1 ngsj?;gT:é(sig r?1/1§f42eaaa
3 JlecsiTuuHble MPUOTMKEHNS HPPALMOHAIBHBIX 1
qrcen
4 JlecsiTuuHbie TPUOIMKEHUS UPPALTMOHATBHBIX 1
qucel
5 JlericTBUTENbHBIC YHCTIA 1
6 CpaBHeHuE 1eHCTBUTENIbHBIX YUCEI 1
7 CpaBHeHHE IEUCTBUTEIIbHBIX YHCEI 1
8 ApudmeTnuecknii KBaipaTHbIA KOPEHb 1
9 YpaBHeHue BHa X* = a 1
10 CBoiicTBa apupMeTHUECKUX KBAJPATHBIX 1 bubnuoreka LIOK
KOpHEH https:/m.edsoo.ru/7f42d862
11 CaoiicTBa apu(pMEeTHISCKUX KBAAPATHBIX 1 bu6muoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862
12 [Ipeo6pa3oBaHue YHCIOBBIX BBIPAKEHUH, 1 bubnmoreka [JOK
COJEpKAIMX KBAAPATHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHne YNUCIOBBIX BHIPAKECHUH, 1 bubmuoreka IIOK
COJICpKAIMX KBAIPATHBIE KOPHU https://m.edsoo.ru/7f42ded4
14 [Ipeo6pa3oBaHue YHCIOBBIX BBIPAKECHUH, 1 bubnmnoreka [JOK
COJIepKalluX KBaApaTHble KOPHU https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

15 [Ipeo6pa3oBaHue YHCIOBBIX BBIPAKEHUH, bubmuoreka [IOK
coeprKallMX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 | CreneHb ¢ LEIBIM IOKa3aTEIEM Bubmoreka HOK
B https://m.edsoo.ru/7f4354a4
CrannmapTHas 3amuch yncia. Pazmepol
00BEKTOB OKPYIKAIOIIEro Mupa (oT
17 | onemenTa HIE)}(] ‘laCTHI/-II 0 KOPCME/IIIGCKI/IX bubanorexa [IOK
b A https://m.edsoo.ru/7f436098
00BEKTOB), INIUTEITHHOCTh MPOIIECCOB B
OKPY’KaIOIIEM MHUPE
18 | CBoiicTBa CTENEHHU C LIEJIBIM II0Ka3aTeIeM bubmiorexa [JOK
I https://m.edsoo.ru/7f435648
19 | CBoiicTBa cTEEHH C LIEIBIM IIOKa3aTeIeEM Bubmnorexa HOK
1 https://m.edsoo.ru/7f435648
20 | CBOICTBA CTEIIEHH C LIEJILIM ITOKAa3aTeIEM bubmiorexa LIOK
I https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHH C IIEIBIM ITOKa3aTeJIeEM Bubmnorexa HOK
I https://m.edsoo.ru/7f43599a
22 | CBOMCTBA CTEIIEHHU C LIEJILIM TOKA3aTEIEM Bubmnoreka LHOK
B https://m.edsoo.ru/7f435ed6
23 | KBagparsslii TpEXUIeH
24 | KBagpaTHblil TpEXUsIeH
25 PaznoxxeHune kBajpaTHOro TpEXUIeHa HA bu6muoreka [IOK
MHOXXHUTEIHN https://m.edsoo.ru/7f42fd38
26 PasnoxeHne kBagpaTHOro TpéxusieHa Ha bubnmoreka [JOK
MHOKUTCIU https://m.edsoo.ru/7f42fd38
KontpoJunHas padoTa mo remaM
27 "KBag aTHbBIE ll)CO uu. Crenenn Bubmmorexa HOK
P 1€ IKOPIHH. " ) https://m.edsoo.ru/7f42ec80
KBaapaTHblii TpexujieH
bu6nunoreka [IOK
28 Anrebpanteckas Apods https://m.edsoo.ru/7f430382
29 JlonmycTuMBbIE 3HAaUEHUS IEPEMEHHBIX,

BXOAAIIUX B aHFGGDaH‘-IeCKI/IC BBIPAXXCHUA



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
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

I[OHYCTI/IMI)IG 3Ha4YCHUSA ICPEMCHHBIX,

30 BXOJISAIINX B aIre0pandecKue BhIPaKECHUS

31 | OcHOBHOE CBOWCTBO anreOpandeckoi apoou bubmmorexa LIOK
https://m.edsoo0.ru/7f4308e6

. but6mmoreka [IOK
32 | Coxpamenue apooeii https://m.edsoo.ru/7f430a8a

. bubnuoreka [JOK
33 | Coxpamenue apooeii https://m.edsoo.ru/7f430f44

. but6mmoreka [JOK
34 | Coxpamenne apodeii https://m.edsoo.ru/7f430f44

35 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U JICJICHHE bu6muoreka [IOK
anreOpanvecKux apobei https://m.edsoo0.ru/7f43128¢

36 CnoxeHue, BBIYMTaHUE, YMHOXKEHHUE U JICJICHUE bubnuoreka [JOK
anreOpanvecKux JIpooei https://m.edso0.ru/7f4315¢0

37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U JCJICHHE but6mmoreka [JOK
anreOpanvecKux apobei https://m.edsoo.ru/7f4318¢c2

38 CrnoxxeHue, BBIYMTaHUE, YMHOKEHUE U JICIICHHE bubnmnoreka [JOK
anredpandeckux apooeit https://m.edsoo.ru/7f431a20

39 IIpeoOpa3oBanue BBIpAXKEHUN, COAEPIKAILINX bu6moreka [JOK
anreOpandeckue aApoou https://m.edso0.ru/7f43259¢

40 [Ipeo6pa3oBanue BbIpaXeHUH, CoepIKaIUX bubnuoreka IIOK
anreOpanvecKue aApoou https://m.edso0.ru/7f432736

A1 [Ipeo6pa3oBanue BbIpaXeHH, COIEepIKALUX bubnmoreka [JOK
anredpandeckue Apoou https://m.edso0.ru/7f432736

42 KonTtpoJubnas pabora no reme bubmuoreka LIOK
"Auredpandeckas 1poon" https://m.edsoo.ru/7f431d36

43 | KBagpaTHO€E ypaBHEHUE bubmmorexa TIOK
https://m.edsoo.ru/7f42eela

44 | HenosHOE KBaJpaTHOE ypaBHEHHE buGnnorexa LIOK
https://m.edsoo.ru/7f42eela

45 | HenonHoe KBaJipaTHOE YpaBHEHUE bubnorexa LIOK

https://m.edsoo.ru/7f42eela



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
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

but6mmoreka [IOK

46 | ®opmyiia KOpHEH KBaJpaTHOTO ypaBHEHUS https://m.edsoo ru/ 74261 58
47 | ®opmyia KOpHEH KBaJpaTHOTO YpaBHEHU BH6J_1HOTeKa HOK
https://m.edsoo.ru/7f42{36
48 | ®opmyna KOpHEH KBaJpaTHOTO ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 | Teopewa Buera httDs://m.edsocI)_.Iru/7f42fefO
S0 | Teopema Buera Egg;gggg;gggf43oo76
51 Pemenue ypaBHeHMI, CBOAAIIUXCS K bub6muoreka [IOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43¢542
5> Pelrenue ypaBHEeHUH, CBOASAIIMXCS K bu6mmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocrteiimme 1poOHO-paIMOHATEHEIE bu6muoteka [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoO6HO-paliOHATEHBIE bubnmoreka [JOK
YpaBHCHUs https://m.edsoo.ru/7f432b6e
55 Penienue TeKCTOBBIX 33/1a4 C TOMOIIBIO bubnuoreka [JOK
KBaJIpaTHBIX YPaBHEHUM https://m.edsoo.ru/7{42{75¢
56 Pemienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubmuorexa [JOK
KBaJIpaTHbIX YPaBHEHUM https://m.edsoo.ru/7f42{8{6
57 KonTtpoJubnas pabora no teme bubmuoreka [IOK
"KBagpaTrHble ypaBHeHus" https://m.edsoo.ru/7f43012
JIuneliHOe ypaBHEHHE C JBYMs IIEPEMEHHBIMU,
58 | ero rpaduk, mpuMepkI pelieHus ypaBHEHU B
LEJBIX YUCIIAX
JIuneliHOEe ypaBHEHHE C JBYMs [IEPEMEHHBIMU,
59 | ero rpaduk, mpuMepHI pelieHns ypaBHEHU B
LEJIBIX YUCIIAX
60 JIuneliHOE ypaBHEHHE C JBYMs [IEPEMEHHBIMU,

ero rpaduk, IpUMephl pellIeHus] ypaBHEHUH B



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

TCJIBIX YUCJIaX

Pemenue cucrem AByX JIMHEHHBIX YPaBHEHHUM C

61 JIBYMsI IEPEMEHHBIMU
62 Pemenue cucrem AByX JIMHEHHBIX YPaBHEHUM C
JBYMsI TIEPEMEHHBIMU
63 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU
64 HpI/IMepBvaeI_HCHI/ISI CHUCTEM HEJIMHEMHBIX
ypaBHEHUH C ABYMSI IEPEMEHHBIMU
65 HpI/IMepBIVpeI_HCHI/IH CHUCTEM HEJTMHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU
I'padnueckas uHTEpIIpETaLIUsl yPAaBHEHUS C
66 ,I[]I_:ygl)}l HepeMeHHBII\F/)II/IpI/I CI/ICTGI\?I] I?II/IHeITIHHX BH6J'mOTeKa HOK
VDABHEHHU C JBYMS EPEMCHHBIMI https://m.edsoo.ru/7f43d6d6
I'pacdnueckas uHTEpIIpEeTaLIUsl ypAaBHEHUS C
67 mlsjyfa)ﬂ nepeMeHan\F/)mpH CHI(I:TehZ IJ)II/IHeﬁHbe bubmorexa TOK
o https://m.edsoo.ru/7f43d6d6
YpaBHEHHUH C IByMsl IEPEMEHHBIMU
68 Pemenue TEKCTOBBIX 33184 C OMOILIBIO CHCTEM
ypaBHEHUH
69 Pewenne TEKCTOBBIX 3318 C OMOIIIBIO CHCTEM
ypaBHEHUH
70 Pemenue TEKCTOBBIX 33184 C OMOIIIBIO CHCTEM
ypaBHEHH
71 | HucnoBble HEpaBEHCTBA U UX CBOWMCTBA
72 | YucnoBble HEpaBEHCTBA U UX CBOWCTBA
73 | HepaBeHCTBO ¢ OAHOM MTepEMEHHOM
74 JInHeliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU bubmuorexa IIOK
U UX pelIeHue https://m.edsoo.ru/742¢692
75 JIuHeliHbIe HEPABEHCTBA C OJJTHON EPEMEHHOU bubnmnoreka [JOK
U UX pelIeHue https://m.edsoo.ru/7f42c840
76 | JluneliHble HEPABEHCTBA C OJIHOM NIEPEMEHHOM



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

U WX peleHne

77 Cuctembl TUHEHHBIX HEPABEHCTB C OAHOMU bu6mmoreka [JOK
MEPEMEHHOMN U MX PEIICHUE https://m.edsoo.ru/7f42cb88
CucTeMbl TMHEHHBIX HEPABEHCTB C OAHOU bubnmoreka [JOK

78 .

IIEPEMEHHOU U UX pEIICHUE https://m.edsoo.ru/7f42cd2¢

79 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOMU
MIEPEMEHHON U UX pelIeHHe
N3006paxeHnue pemieHus TMHEHHOTO

80 | He a]feHCTBa I/IpI/IX CHUCTEM Ha YUCJIOBOM bubmmorexa IIOK

p - https://m.edsoo.ru/7f42c9¢e4
npsiMOi
N3o0pakeHune peneHns THHEHHOTO
81 | He a]feHCTBa I/IpI/IX CHUCTEM Ha YHMCIIOBOM bubmorexa TIOK
p . https://m.edsoo.ru/7f42c9¢4
psIMO

%2 KonTtpoJsbHas pabora no reMmam

"HepaBencTtBa. Cucrembl ypaBHeHui'"
bu6nunoreka [IOK

83 | Homsrue dymxuun https://m.edsoo.ru/7f433c12

’4 OO6acth ornpeiesieHusI © MHOYKECTBO 3HaUYEHUN bubnmnoreka [HOK
byHKIMH https://m.edsoo.ru/7f433d84

85 | CniocoObl 3a1anus PyHKITUH

86 | I'paduk dyHKIMM

’7 CgoiicTBa GyHKIIMH, UX OTOOpaKEHHE Ha
rpaduke

88 | Urenue u noctpoeHue rpadukoB HyHKIUI

39 [Tpumeps! rpadguKoB QYHKIIHIA, OTPAKAOIINX
peabHBIC MPOIIECCHI
OYHKINU, OMUCHIBAIOITUE TIPSIMYIO U

90 06y aTII-II IO IIPOIIO I_II/I(;III-IaJ'ILHIlIC I};aBI/ICI/IMOCTI/I bubmmoreka [IOK

PATHYIO TpOTOp ’ https://m.edsoo.ru/7f434bbc
uX rpaduKu

91 | I'mmepbona

92 | TunepGona bubmuorexa [JOK

https://m.edsoo.ru/7f4343e2



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

but6mmoreka [IOK

— v2
93 | I'pauk dpymKum y = x ! https://m.edsoo.ru/7f434572
Oyakmnu y =x2, y = x3, y = Yx, y = |X|;
94 rp}ellq)nlflemz)e pen};eHI/Ie }}/]paBHeH};H?I LI |CI/ICTeM 1 buGnnorexa LIOK
. https://m.edsoo.ru/7f434d38
ypaBHEHUH
IToBTOpEHUE OCHOBHBIX NOHATHIA M METOA0B
95 Kypcmf 7 u 8 knaccoB, 00001IeHHE 3HaHI/II:7I / 1 buGnnorexa LIOK
N https://m.edsoo.ru/7f4371aa
Bcepoccuiickasi npoBepo4yHasi padora
96 HUroroBasi kKoHTpOJIBLHAsSE padoTa / 1 bubnmoreka [JOK
Bcepoccuiickasi npoBepouHasi paéora https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAHUI
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB 1 bubnmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 00001IeHNe 3HAHUI https://m.edsoo.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB 1 bu6mmoreka [{IOK
KypcoB 7 u 8 KjaccoB, 000011eHne 3HAHUI https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX TIOHITHI H METOIOB 1 bubnunoreka [IOK
KypcoB 7 u 8§ Ki1accoB, 0000IIeHre 3HAHUN https://m.edsoo0.ru/7f4376b4
101 IToBTOpEHNE OCHOBHBIX MOHATUI U METOOB | bu6mmoreka [IOK
KypcoB 7 u 8 kiaccoB, 0000111eHre 3HaHU| https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX OHATHI U METOJ0OB 1 bu6nuorexa IIOK
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAHUI https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

IIpakTuyeckue

KonTposabHbie
padoThI

padoTsI

Jara
U3ydeHUsl
(m1an)

Jdara
H3y4YeHUs

(pakr)

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

PaHI/IOHaHBHI)IG qucia, vppaiuoOHaJIbHBIC YUCJia,
KOHEYHbIE U OECKOHEYHBIE JCCATHYHBIC ,Z[p06I/I

MHO0XeCTBO AEHCTBUTEILHBIX YHCE;
NIEACTBUTEIIBHBIE YUCIIa KaK OECKOHEUHEIE
JECATUYHBIC TPOOH

B3aumHO 0/1HO3HAYHOE COOTBETCTBUE MEKIY
MHOXCECTBOM IICfICTBPITeJIBHBIX quceil u
MHOKE€CTBOM TOYEK KOOPJIMHATHOMN MpPsIMOH

CpaBHEHHE EMUCTBUTEIIBHBIX YHCEIT,
apudmeTnyeckue AeUCTBUA C ACUCTBUTEIHLHBIMU
qHUCcIaMHU

[TpubmmkEHHOE 3HAYCHNE BEJTMYNHBI, TOYHOCTh
MpUOIMKEHUS

OxpyrieHue yncen

OxpyrieHue yucen

HpI/IKI/II[Ka " OIICHKA PE3YyJIbTATOB BBIYHCIICHHI

O |00 [ [N | W

[IpukuKa M OLIEHKA pe3yJIbTATOB BHIUYMUCICHUI

[SN G U (U —

JInnelinoe ypaBHeHue. PelieHne ypaBHeHNH,
CBOJASAIIMXCS K JIUHEHHBIM

bu6nuorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIunelinoe ypaBHenue. PelieHue ypaBHeHUN,
CBOJSIIMNXCS K JINHEVUHBIM

12

KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUI,
CBOISIINXCS K KBaIPATHBIM

but6mmoreka [JOK
https://m.edsoo.ru/7f43¢542



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

13 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHU, bubmuoreka [IOK
CBOJISIIIMXCS K KBaAPaTHBIM https://m.edsoo.ru/7f43¢c542
14 | bukBajgpaTHble ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 | bukBajgpaTHble ypaBHEHUS bubnmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
IIpuMepsl perieHus: ypaBHEHUN TPETbEU U
16 | yeTBEpTOI cTENEHEH pa3oKEHUEM HA
MHOKUTENH
IIpuMepsl penieHus ypaBHEHUN TPEThEeU U
17 | ueTBEpTON CTENEHEN Pa3I0KEHUEM HA
MHOKUTENH
18 | Pemenue npoOHO-palMOHATBHBIX ypaBHEHUN bubmaorexa LIOK
https://m.edsoo.ru/7f43c9b6
19 | Pemenue qpoOHO-pallMOHAIBHBIX YpaBHEHUN bubmorexa TTOK
https://m.edsoo.ru/7f43c9b6
20 Pemienue TekCcTOBBIX 3ajau anreOpandeckum
METOJIOM
71 Pemennie TekCTOBBIX 3aj1a4 anredpandeckum
METOZ0M
2 Perienue TekCcTOBBIX 3ajjau anreOpandeckum
METOJ0M
23 KonTposbHnas pa6ora no teme "YpaBHeHus ¢
OJIHO¥ mepeMeHHOM"
24 | YpaBHEHHE C IByMs IEPEMEHHBIMU U €ro rpaduk bubmorexa [TOK
https://m.edsoo.ru/7f43d0b4
25 | YpaBHeHuUe ¢ AByMS IEPEMEHHBIMH U €T0 TpaduK bubmorexa LIOK
https://m.edsoo.ru/7f43d0b4
26 Cucrema 1Byx J'II/II—{CI\/'IHLIX YPaBHEHHUH C IByMs
MIEPEMEHHBIMH U €€ pelIeHe
27 Cucrema IByX JTUHEHHBIX YPaBHEHHUH C ABYMS

MNCPEMCHHBIMU U e PCUICHUC



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Cucrema IByX JTUHEHHBIX YPaBHEHU C ABYMS

28 MIEPEMEHHBIMU U €€ pelleHue
29 Cucrema 1Byx J'II/II-{GI‘/'IHLIX YPaBHEHUH C ABYMsI
MIEPEMEHHBIMU U €€ pelleHne
30 Pemenue cucrem aByX ypaBHEHUM, OJHO U3 bu6muoreka [IOK
KOTOPBIX JIUHEHHOE, a APYroe — BTOPOH CTENEHHU https://m.edsoo.ru/7f43d23a
31 Pewrenue cucreM IByX ypaBHEHUM, OJHO U3 bubnmnoreka [JOK
KOTOPBIX JINHEMHOE, a IPYroe — BTOPOM CTEIEHHU https://m.edsoo.ru/7f43d55a
30 Pemenue CHCTEM ZIBYX YPaBHEHUH, OZIHO M3
KOTOPBIX JINHEWHOE, a IPyT0€ — BTOPOU CTEIEHU
33 Pemenne CHCTEM JBYX YpaBHEHUH, OZIHO 13
KOTOPBIX JINHEWHOE, a IPYT0€ — BTOPOU CTENEHU
34 Fpa(bnquFaﬂ MHTEPIPETALMS CUCTEMBI
YpaBHEHHUH C ABYMS IEPEMEHHBIMHU
35 Pemrenue TekCTOBBIX 33724 alreOpandecKum
croco6omM
36 Pemennie TeKCTOBBIX 3a1a4 anredpandeckum
croco6oM
37 KOHTponbli'z'm padora nmo teme "CucremMsl
YPaBHEHHUil
38 | UucnoBble HEPABEHCTBA M MX CBOMCTBA
39 | UncnoBble HEPABEHCTBA U UX CBOMCTBA E;f;;ﬁf;;gﬁ}é f43ad5a
40 JInHeHbIE HEPABEHCTBA C OJHON IEPEMEHHOMN U 11?;16n/1;10Tecll<a I_IO/I§f43 08
UX pelIeHue ps://m.edsoo.ru. a
41 JIvHeiHbIe HEpaBEHCTBA C OJHON IEPEMEHHOMN 1 EtI/I6J'I/I;IOTe(11<a LIO/I;%3 0
HMX pCHICHUEC tps://m.edsoo.ru a
42 JIunelinble HEPABEHCTBA C OTHON MEPEMEHHOMN 1 E;I@I/I;IOTC(I;& I_IO/I§f43 08
HX PCIICHUC PS://mM.Cds00.1u a
43 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM

nepeMeHHoﬁ N UX pCIICHUC



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM

44 MIEPEMEHHOMN U UX PEIICHHE
45 CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX PEIICHHE
46 | KBagpaTHble HEPaBEHCTBA U UX PELLICHUE buGmaorexa LIOK
AP P P https://m.edsoo.ru/7f43b098
47 | KBagpaTtHble HEpaBEHCTBA U UX PEILICHUE bubmnorexa LIOK
AP p P https://m.edsoo.ru/7f43b2 e
48 | KBagparHble HEpaBEHCTBA U UX PELLIECHUE bubmorexa TIOK
P p P https://m.edsoo.ru/7f43b5a2
49 | KBagparHble HEpaBEHCTBA U UX PEILICHUE
50 | KBajpaTHble HEpaBEHCTBA U UX PELICHUE
51 I'paduueckas MHTEpIIpETALIUS HEPABEHCTB U bu6mmoreka [JOK
CHCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 I'padmyeckas MHTEpIIPETALIAS HEPABCHCTB
CUCTEM HEPaBEHCTB C JBYMsl IEpEMEHHBIMU
KonTpoabHas pabdora no reme
53 "He "
pPaBeHCTBA
N . bubmuorexa [JOK
54 | KagpatuuHas ¢pyHKIMsI, €€ rpaduk U CBOKWCTBA https://m.edsoo ru/74396c6
" . bubnuorexa [JOK
55 | KBagpatuunas ¢pyHkuus, e€ rpaguk U CBOKWCTBA https:/m.edsoo.ru/7£439842
N . but6mmoreka [{OK
56 | KBagpatnunas ¢yHkuus, e€ rpaguk U cBOWCTBa https://m.edsoo. ru/7f4399b4
57 [Tapabona, KoOOpIMHATHI BEPIIMHBI TapaOOIIbI, bubmuoreka [IOK
0Ch CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f439eb4
[TapaGosia, KOOpAMHATHI BEPUIMHBI TApaOOJIbL, bubnuoreka [IOK
58
0Ch CHUMMETpPUHU NTapadoIbI https://m.edsoo.ru/7f43a03a
59 [Tapabosia, KOOpAMHATHI BEPIIMHBI TApaOOIIbL, bubnmoreka [JOK
0Ch CHMMETPHH MapadoJibl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpIMHATHI BEPIIWHBI TApaOOIIbI, bubmuoreka IIOK

OCb CUMMCTPHH napa6om;1

https://m.edsoo.ru/7f43a31e
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https://m.edsoo.ru/7f439842
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[TapaGosa, KOOpAMHATHI BEPUIMHBI TapaOOJIbL,

bubmoreka [JOK

61 0Ch CUMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a526
62 [Tapabosa, KOOpAMHATHI BEPIITHMHBI TapaOOIbL,
0Ch CUMMETpPUHU NapaloJIbl
63 I'paduxu pynkmit: y = kx, y =kx + b, y=k/x,
y=X*, y=VX, y=|x|
64 I'paduku dynkmmit: y = kx, y =kx + b, y=k/x,
y=X>, y=VX, y=[X|
65 I'paduxu pynkumit: y = kx, y =kx + b, y=k/x,
y=X%, y=VX, y=|x|
66 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x,
y=x%, y=VX, y=|x|
67 I'paduxu pynkmit: y = kx, y =kx + b, y=k/x,
y=X%, y=VX, y=|x|
68 I'paduxu pynkmmit: y = kx, y =kx + b, y=k/x,
y=X*, y=VX, y=|x|
69 | KontpouabHasi padora no reme "®@ynknun' }]Lf? s?;lr?l?:é(sigg/léf%abfﬁ 4
70 | IloHsaTHe 4MCIOBOU MOCIEN0BATEILHOCTH Bubmnorexa HOK
https://m.edsoo.ru/7f43e6¢c6
71 3ajaHue nocaeaoBaTeIbHOCTU PEKYPPEHTHOM bubnmoreka [JOK
dhopmysoit u popMyIIon N-ro YjaeHa https://m.edsoo.ru/7f43ebda
72 | ApudmMernyeckasi ¥ reoMeTprIecKast IPOrpeccuu buGnnorexa LIOK
https://m.edsoo.ru/7f43ed7e
73 | Apudmernueckas 1 reOMETpUUECKast IPOrpecCcun BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f43{3b4
74 | reomerpimaccxott nporpecei, cymr nepsix BuGmroexa LIOK
WICHOB ’ https://m.edsoo.ru/7f43f58a
DopMyJIbl N-TO WieHa apuPMETUUECKON 1
75 reollz/leipnqecmﬁ nporplécgl)/lﬁ, CYMMBI [IEPBBIX N bubmorexa [TOK

YJICHOB

https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
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®opMyJIbl N-ro WwieHa apupMeTHIecKoil u

76 | reOMETpUYECKON IPOrPECCHil, CYMMBbI IEPBBIX N Brbmrorexa LIOK
’ https://m.edsoo.ru/7f43f0c6
YJICHOB
@opMyJIbI N-TO YjieHa apuPMETHUSCKON U
77 reoi)/lei,pnqecmﬁ nporplécc(:il)/lﬁ CYMMBI IIEPBBIX N bubmmorexa LJOK
’ https://m.edsoo.ru/7f43f72¢
YJICHOB
@opMyJIbl N-TO YjieHa apuPMETHUECKON U
78 reoi)/[ezpnqecmﬁ nporpgcgl)/lﬁ CYMMBI TIEPBBIX N bubmmorexa LJOK
’ https://m.edsoo.ru/7f43f8a0
YJICHOB
N300pakeHne 4ieHOB apu(pMeTHIecKoi n
79 | reoMeTpUUYECKOI MPOrpeccruii ToUKaMu Ha
KOOPJAMHATHOM TIJIOCKOCTHU
N300pakeHne 4wieHOB apu(pMeTHIecKoi u
80 | reoMeTpUYECKOI MPOrpeccruii TOUKaMu Ha
KOOPJAMHATHOM TIJIOCKOCTHU
81 | JIuHeWHBIN M SKCTIOHEHITMAJIbHBIA POCT
bubmoreka [JOK
82 | ClnoXHbBIC MPOIICHTHI
P https://m.edsoo.ru/7f43fe0e
83 | CloxHbI€ MPOLIEHTHI brbmiorexa LIOK
https://m.edsoo.ru/7f4401a6
KountpoasHnas padora no reme "UncjioBblie but6mmoreka [{JOK
84 "
MOCJIeI0BATEJIbHOCTH https://m.edsoo.ru/7f4404£8
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATHU3AIIHS
85 | 3HaHumil. 3anUCh, CPABHEHUE, IEUCTBUS C
JEHCTBUTEIBHBIMHU YHCIIAMH, YUCIIOBAsI MPMAst
36 [ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHuM. [IpOLIeHThI, OTHOIIEHHS, MPOMOPIIUHU
g7 IToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS
saHanuid. OKpyIJieHne, MPUOJIMKEHHUE, OIICHKA
IToBTOpEHME, 0000IICHNE U CUCTEMATU3 A
38 b ’ bubmuoreka [JOK
3HaHui. Perenne TeKCTOBBIX 3a/1a4

apu(MeTHIeCKuM criocodbom

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



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
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[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIHS

89 | 3Hanui. Pelnrenne TeEKCTOBBIX 3a1a4 bubmiorexa LOK
: https://m.edsoo.ru/7f443cd4
apumeTnyecKkuM cnocodom
IToBTOpenue, 0000IIEHHE U CHCTEMATU3AIIHS
90 3HaHI/II‘/’Ip Permrenne ”II“IGIKCTOBBIX 3a1a4 : bubnmoreka [IOK
: https://m.edsoo.ru/7f443fea
apu(METHYECKUM CITOCOOOM
IToBTOpenue, 0000IMIEHNE H CUCTEMATH3AIINAS
91 3HaHI/II71p IIpeo6 aSCI)I]ISaHI/IC anreo aI/I‘{eCKI/IIIX bubmmoreka [IOK
) P, p p https://m.edsoo.ru/7f4441ca
BBIPQKCHHH, JIONYCTHUMbBIC 3HAUCHUS
IToBTOpenue, 0000IMIEHNE U CUCTEMATH3AIINS
92 3HaHI/II7II) IIpeoO a3(])11l3aH1/Ie anred aﬂqecm;lx Bubmiorexa LIOK
) P, p p https://m.edsoo.ru/7f444364
BBIPQKCHUI, JIONYCTHMbIC 3HAUYCHHMSI
IToBTOpenue, 0000IIEHNE H CUCTEMATH3AIINS
93 3HaH1/117F1) IIpeoO a3(1)1;aHI/Ie anred aﬂqecm/lllx Bubmiorexa LIOK
) P, p p https://m.eds00.ru/7f4446f2
BBIPKCHMI, IONYCTHMbIC 3HAUCHHMSI
IToBTOpenue, 0000IIEHNE H CUCTEMATH3AIINS
94 3HaHI/H7I; IIpeo6 ascl)lllaaHHe anreo aI/I'-ICCKI/II_[X Bubmnorexa HOK
) P, p p https://m.edsoo.ru/7f444a94
BBIPKCHHI, IONYCTHUMbIC 3HAYCHHMSI
IToBTOpeHue, 0000IIEHNE H CHCTEMATH3AIINS
95 3HaHHfII) D HKHI/II/I'HI-'IIOCT OCHHUE CBOI?ICTBI; Bubnorexa HOK
s e p ’ https://m.edsoo.ru/7f444c56
M3YYEHHBIX (PYHKIUH
IToBTOpEHHEe, 0000IIEHNE U CHCTEMATH3AIINS
96 3HaHHfII) dyHK HH’H;OCT O€HIE CBOﬁCTBI; Bubnoreka HOK
- O YHKIHH. . p ’ https://m.edsoo.ru/7f444144
M3YYEHHBIX (PYHKIUH
IToBTOpEeHue, 0000IIEHNE U CHCTEMATH3AIIHAS
97 3HaHI/H711) dyHK HH'HliOCT Oc€HUE CBOﬁCTBI; Bubmoreka LHOK
- O YHKHHH. . p ’ https://m.edsoo.ru/7f44516a
M3Y4YEHHBIX (PYHKIUH
IToBTOpEHME, 0000IIEHNE U CHCTEMATH3AIHAS
98 3HaHI/II‘/’Ip D HKI_II/II/I'H;IOCT OcHIE CBOﬁCTBLa.I bubmiorexa LIOK
Y . p ’ https://m.edsoo.ru/7f4452¢e6
M3Y4YEHHBIX (PYHKIUH
99 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS bubmorexa [JOK

3HaHui. ['paduueckoe penieHue ypaBHEHHH U UX

https://m.edsoo.ru/7f445516
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CUCTEM

[ToBTOpeHue, 0000IIEHNE U CUCTEMATU3ALIHS

100 | 3Hanwmii. ['padmyeckoe pemieHne ypaBHEHUH U UX 1
CUCTEM

101 | MToroBasi KOHTpPOJIbHAasi padoTa 1

102 | O6001IeHNE M CUCTEMATH3AIMs] 3HAHUI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KIIACC
Kon .
poBepsieMoro IIpoBepsiembie NpeMeTHbIe Pe3yIbTaTbl 0CBOEHHs OCHOBHOI
pesy.1bTaTa o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30oBaHus
1 Yucna v BBIYUCICHUS
11 BB‘IIHOJ'IHSITB, coueTasi YCTHbIE U MHCbMEHHBIE MPHUEMBI, apuPMeTHUYECKUe
JICUCTBUSI C PAIlMOHAIIBHBIMUA YHCIIAMHU
Haxoauth 3HaYeHUS YHMCIOBBIX BBIPAXKEHUH, MPUMEHITH pPa3sHOOOpa3HbIE
1.2 crocoObl M TpUEMBI  BBIYMCIICHHS 3HAYEHUH JPOOHBIX BBIPAKCHHH,
coJIepXkKaInux 0ObIKHOBEHHBIC U JIECATUYHBIC IpOoOHU
[lepexoauth OT OnHOW (GOPMBI 3aMUCH YHCEN K JPYroi (mpeodpa3oBBIBATh
1.3 JNECATUYHYIO ApOoOh B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUYHYIO APOOh)
1.4 CpaBHUBATh U YIOPSA0YMBATH PAIMOHAJIBHBIC YHCIIA
1.5 OKpyriaTh yncia
BBINOAHATE NPUKUIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUH, OLIEHKY 3HAaUCHUI
1.6 YUCIIOBBIX  BBIPAXKECHHI. BBINOMHAT  JEHWCTBUA CO  CTEHNEHSIMU C
HaTypaJbHbIMHU MMOKA3aTEISIMU
17 [IpuMeHATh  TPU3HAKK  JIETUMOCTH,  Pa3jOKEHHE HA  MHOMXKUTEIN
HATypaJIbHBIX YHCET
Pemiate mpakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOIICHHEM
1.8 BEJINYMH, MPONOPIIUOHATBEHOCTHIO BEJMHH, MpOLEHTaMH,
WHTEPIPETUPOBATh PE3YyJIbTAThl pEIIeHUs 3a7ad C y4ETOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX O0OHEKTOB
2 Anrebpanyeckue BhIpaKEHUs
71 Hcnonb30BaTh ainreOpanvecKyo TEPMHUHOJOTHIO M CHMBOJIMKY, TPUMEHSTH
) e€ B mpoIiecce OCBOCHHUs yueOHOro MaTepuana
29 Haxomuth 3HaueHus OYKBEHHBIX BBIPQKCHHUU MNpPHU 3aaHHBIX 3HAYCHHSIX
MepEeMEHHBIX
73 BeimonHsaTe  mpeoOpa3oBaHUs — IEJIOTO0  BBIPAKEHHS B~ MHOTOYICH
MIPUBEJICHUEM TTOI00HBIX CaraeMbIX, paCKpPbhITHEM CKOOOK
24 BpINOAHATE yMHOXXEHHE OJHOWIEHAa HAa MHOIOYJIEH M MHOIro4WwleHa Ha
) MHOTOWIEH, IPUMEHATHh (JOPMYJIbI KBaJpaTa CyMMBI M KBajJipaTa pa3HOCTH
OCyHIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIU C TOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKM OOINEro MHOXKHTENs, TPYIIHPOBKH CJaraeMblX,
MpPUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh IpeoOpa3oBaHMsI MHOTOWICHOB IS PELICHHS PasiIMHbIX 3224
13 MaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEAJIbHON MPAKTUKHU
27 Hcnonp30BaTe CBOWMCTBA CTENEHEHW € HATyPAIBHBIMH IOKA3aTEISAMU JUIS
npeoOpa3oBaHus BEIpAKEHUI
3 YpaBHEHHUs 1 HEpAaBEHCTBA
3.1 Pemate JvHEHHbIE YpaBHEHMsSI C OJHOM MEPEMEHHOM, NMPUMEHss IpaBHIIa




nepexojia OT HMCXOJHOrO0 YpaBHEHHUS K paBHOCUIbHOMY emy. [IpoBepsTs,
SIBJIIETCS JIM YUCJIO KOPHEM YpaBHEHUS

[TpumensTh rpaduyeckrie METO B! IPU PELICHUH JIMHEHHBIX YpaBHEHUN U UX

3.2
CUCTEM
33 [MoxOuparh mpuMepbl Tap YHUCEN, SBISIONUXCS PEHNICHHEM JUHEHHOTO
) YPaBHEHUS C ABYMSI IEPEMEHHBIMU
Ctpouth B KOOpPJAMHATHON IUIOCKOCTU TpadUK JUHEHHOrO ypaBHEHHUS C
3.4 JBYMSI IEPEMEHHBIMH; TIOJIB3YSCh TPAQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS
YpaBHEHUS
35 Pemate cucreMbl ABYX JIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH, B TOM
) qrclie TpaduaecKu
CocraBnarh M pelaTh JUHEHHOE YpPAaBHEHHE WM CHCTEMY JIMHEWHBIX
3.6 YPAaBHEHUN II0 YCJIOBHUIO 33aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4 MOJTYUYEHHBIN pe3yJbTaT
4 Koopaunatel u rpaduku. @yHKIUU
N300paxkaTh Ha KOOpAWMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOILIKE
4.1 3a/IaHHBIM KOOpAUHATaM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMMHCHIBATH YHCIOBbIE
MPOMEXKYTKH Ha alIreOpandeckoM s3bIKe
4.2 OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAMHATaM
43 Crpowuts rpaduku nuHeHBIX GyHKIMH. CTpouTh rpaduk QyHKImu y = [X|
OnuceiBaTh C TOMOIIBIO (DYHKITMH HW3BECTHBIE 3aBUCUMOCTH MEKITY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHUE, LIEHY, KOJTUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOoThI
4.5 HaxoauTh 3HaueHre GyHKIUU 0 3HAYCHUIO €€ apryMeHTa
[Tonumare rpadudeckuii crmoco0 MPEICTABICHUS W aHAIHM3a HWH(OPMAIIHH,
4.6 U3BIEKaTh M HHTEPNPETUPOBATh HMH(OpPMAIMIO U3 TpaUKOB pearbHbIX
MPOLIECCOB M 3aBUCUMOCTEM
8 KUIACC
Kon .
IpoBepHEEMOTO IIpoBepsiemble Npe1MeTHbIE Pe3yJIbTATh 0CBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NMPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara
1 Yuciia v BBIYUCICHUS
Hcnonp30BaTh HavYallbHBIE MPEICTABICHUS O MHOXKECTBE IEHCTBUTEIHHBIX
1.1 qyucen IS CpaBHEHUS, OKPYIJICHHS U  BBIYMCICHUH, H300pakaTh
JICHCTBUTEJIBHBIE YK CJIa TOYKAMU HA KOOPJAMHATHOMN NPSIMOU
[IpumMeHaTh MOHATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTH
12 KBaJIpaTHbIE KOPHHU, HCIONB3ysl TMPH HEOOXOAMMOCTH KaJIbKYJISATOP,
' BBITIOJIHSTH MPE0Opa30BaHUs BBIPAKEHUHN, COACPKAIUX KBAJIPATHBIE KOPHH,
WCTIOJIB3YS CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amUCH OOJBIIMX U MAJIbIX YKCET C MOMOIIBI0 JAECATUYHBIX
) Jpo0eii u creneHei yucia 10
2 Anrebpanyeckue BhIpaXKeHUs
21 [IpuMeHATh TMOHSATHE CTENEHW C LEeJIbIM TO0Ka3aTeleM, BBINOJHATD

peoOpa3oBaHus BhIPAXKEHHI, COIepKAILIUX CTENEHH C LIEeJIbIM MTOKa3aTeleM




BbInonmHATE TOXIIECTBEHHBbIE MPeoOpa3oBaHUsl PAlMOHAIBHBIX BBIPAYKEHUN

2.2 HA OCHOBE MPaBWJ JCWUCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu
JIpoOsIMH
2.3 PacknanpiBaTh KBaIpaTHBIA TPEXUIICH HA MHOKUTEIH
24 [TpumeHsITh MpeoOpa3oBaHus BBIPAKCHUN IS PeLIeHMs PasIMIHbIX 32784
U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH
3 YpaBHEHUs U HEPABEHCTBA
31 Pemarp nuHeliHble, KBaJpaTHbIE YPABHEHNs 1 PALMOHAIBHDIE ypABHEHNA,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh MpocCTEIlINE UCCIAEAOBAHNUS YPABHEHU U CUCTEM YpPaBHEHMUI, B
39 TOM YHCJIE ¢ IPUMEHEHUEM rpaduuecKuX MpeCTaBIeHUN (YyCTaHABIUBATh,
MMEET JIM ypaBHEHUE WJIM CHCTEMa YPAaBHEHWM pEILECHHUs, €CIh HUMEET, TO
CKOJIBKO, ¥ TIpOYEee)
[TepexoauTh OT ciaoBecHOW (POPMYIHUPOBKH 3aJaud K €€ alredpandecKoiu
33 MOJEJIM C TOMOUIBI0 COCTaBIICHUSI YPABHEHMSI WM CUCTEMBI ypaBHeHI/HZV,
WHTEPIPETHPOBATh B COOTBETCTBHU C KOHTEKCTOM 3aJa4dl TOJIyYCHHBIH
pe3ynbTat
[IpuMeHsITh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JIsi CPAaBHEHHUS, OIICHKH,
34 pelaTh JIMHENHbBIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM U UX CUCTEMBI, 1aBaTh
' rpadUyYecKyr0 WIUTFOCTPALIMI0O MHOKECTBA PEIICHUI HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB
4 OyHKIMHT
[TornMaTh ¥ HCMONB30BaTh (DYHKIMOHAIBHBIC TOHITHS U SI3bIK (TEPMHHBI,
4.1 CHMBOJIMYECKUE O0O0O3HAYCHHMs), ONpPENesATh 3HAuYeHHe (YHKIUU TI0
3HAYEHUIO apTyMEHTa, ONPeIesATh CBOMCTBA (YHKIIUH 1O €€ rpaduKy
Crtpouts TpaduKu dMeMEeHTapHBIX YHKINN BUIA:
y =k/x
4.2
Y =kix, y =x? y=x3 y = |x|, onuCBIBaTh CBOMCTBA YUCIOBON (DYHKITHH TIO €€
rpauky
9 KUIIACC
Kon .
IpOBEpHEMOTO IIpoBepsiembie npe1MeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHO
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJabTara
1 Uucna v BBIYUCICHUS
1.1 CpaBHMBATh U YNOPSAOYMBATH PAllMOHAIBHBIE U UPPALIMOHAIILHBIE YKCIia
BreImonHATe apudMeTHUecKue NEHCTBUS C palMOHATBHBIMH YHCIAMH,
1.2 couerasi yCTHbIe M IUChbMEHHBIE NPUEMBI, BBHIMOJIHATH BBIYMCICHUS C
UPPALMOHATLHBIMU YHCIIAMU
13 Haxomute 3HaueHus creneHen c¢ uenbnxum MOKa3aTeJsIMU U KOPHEH,
BBIUUCIISITh 3HAUEHUS YUCIIOBBIX BhIPAXKEHHM
1.4 OKpyTJsITh VneﬁCTBHTenLHme 4MCIa, BBIMOMHATL MPUKUAKY PE3y/bTaTa
BBIYHMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHUS U HEPABEHCTBA




2.1

Pemartp nuHeliHble W KBaJpaTHbIE YpaBHEHUS, YpPaBHEHHUs, CBOJSIIMECS K
HUM, IpOCTeHIINe APOOHO-pAIMOHAIbHBIE YPaBHEHHUS

2.2

Pemate cuctembl JBYX JIMHEWHBIX YPAaBHEHHU C JABYMsI NEPEMEHHBIMH M
CHCTEMBI JBYX YpPAaBHEHHI, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIISIETCA
JIMHEUHBIM

23

Pemate TekcToBble 3amaun anreOpanvyeckuM CIOCOOOM € IOMOIIBIO
COCTaBJICHUS YpPAaBHEHUS WIM CHUCTEMBl JBYX YPaBHEHMH C JBYMs
[IEPEMEHHBIMU

24

[IpoBOIUTH MpOCTEIINE UCCIECIOBAHUSI YPABHEHUN U CUCTEM YpPaBHEHUI,
B TOM 4YHCIIe C NMPUMEHEHHEM TpaduvecKuX MpeACTaBlIeHUN (Hampumep,
YCTaHABIIMBATh, UMEET JIM YpPaBHEHHE WJIM CHCTEMa YpaBHEHHH peleHus,
€CJIM UIMEET, TO CKOJIBKO)

2.5

Pemate nuHeliHbIE HEPABEHCTBA, KBAJpaTHBIC HEPAaBEHCTBA, M300pa)xarhb
pEIICHNE HEPAaBEHCTB HA YMCIOBOM INPAMOM, 3alMCHIBATh PELICHHE C
IIOMOUIbIO CUMBOJIOB

2.6

Pemate cucTeMBbl  JIMHEMHBIX HCPAaBCHCTB, CUCTCMbl  HCPABCHCTB,
BKJIIOYAIOMIUME KBAJAPATHOC HEPABCHCTBO, 1/1306pa>1<aTL PEIICHHUE CHUCTCMBI
HCPAaBCHCTB Ha YHCIO0BOH HpﬂMOfI, 3aIlIMCbIBAThL PCHICHUC C TIOMOIIBIO
CHMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUM PA3JIMYHBIX 3a/1a4

DYHKIIMHT

3.1

Pacrnio3HaBaTh (GYHKIMH H3y4eHHBIX BHIOB. [lOKa3bIBaTh CXEMaTHYECKU
pacIoyio’keHNe Ha KOOPAWHATHOHM IUIOCKOCTH TrpadukoB (QyHKIUI BUA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHHH
K02((PHUITMEHTOB, ONUCHIBATh CBOMCTBA (DYHKITUN

3.2

[Toka3piBaTh CXEMAaTUYECKH PACMOJIOKEHHE Ha KOOPAWHATHOH IJIOCKOCTH
rpadukoB QyHkwmii Buga y = VX, y = |X| 1 omHMChIBaTh CBOMCTBA (DYHKIIUI

3.3

Ctpouth U M300paxkaTh cXeMaTU4ecku rpaduKu KBAJAPaATUYHBIX (DYHKIIHH,
ONMCHIBATh CBOMCTBA KBaApaTUUHBIX (DYHKIUH MO UX rpaduxkam

34

Pacno3naBaTe KBajpaTtuuyHyro (QyHKUOUIO 10 (GopMyne, NPUBOAMTH
OpUMeEpbl  KBAaJpPaTHUUHBIX (YHKIMA M3 peanbHOM JKM3HH, (DUBHKH,
reoMeTpuu

Apudmernueckasi U reOMeTpUUEcKas IPOrpeccun

4.1

Pacnio3HaBaTh apu(METHUYECKYyI0 M T'€OMETPHUYECKYIO IPOTPECCHH MpHU
pasHbIX croco0ax 3aJaHus

4.2

BbINONHATE BBIYMCIEHHS C UCHOJNb30BaHUEM (OpPMYJ 71-TO  4JI€HA
apu(METHUECKO M T'e€OMETPUYECKOH IPOrpeccHif, CyMMbI IEpPBBIX N
4YWICHOB

43

N300paxaTh ujieHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH

4.4

Pemate 3agaun, CBsI3aHHBIE C YKMCIIOBBIMU IOCJEA0BATEIBHOCTMU, B TOM
YUCJIe 3a/Jaud M3 PEalbHOM >KU3HU (C HCIOJb30BAaHUEM KaJIbKYJIATOPA,
1M (POBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 Yucna 1 BBIYUCIECHUS
Jlpobu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0] OT OJHOU POpMBI 3amucu Ipodeit
1.1 K Apyroi. IloHsTHe panmoHAIBHOIO YKCIIa, 3aIIMCh, CPABHEHHE, YIIOPSAAOYNBAHUE
palMoOHAIbHBIX YHCEl
12 ApudmeTnueckne NEHUCTBUS C palMOHAIbHBIMU 4uCIaMu. PemieHue 3amad w3
peaIpbHOM MPAaKTUKU HA YacTH, HA TpoOu
13 CreneHp ¢ HaTypajJbHBIM IIOKa3aTEJIEM: OIpeAeTeHUe, Npeodpa3oBaHUE
BBIPYKEHUI Ha OCHOBE OMPE/IECNICHNUS, 3aMUCh OOIBIINX YUCE
1.4 [IporeHTsl, 3aUCh MPOLIEHTOB B BUAE ApoOU U Ipodu B BHJIE NPOLIEHTOB. Tpu
OCHOBHBI€ 3a/1a4¥ Ha ITPOLIEHTHI, PELLICHUE 331a4 U3 PEAJIbHON IPAKTUKU
15 [IpuMeHeHne PU3HAKOB ACIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIU HATYPaIbHBIX
quceln
1.6 PeanibHBIE 3aBUCUMOCTH, B TOM YHCJIE MPsMasi K 00paTHAsi MPONMOPIMOHATLHOCTH
2 Anrebpanyeckue BbIpaKeHUs
21 [IepeMeHHBIE, YHMCIIOBOE 3HAYEHHE BBIPAKEHHSI C IEepeMEHHOH. JlomycTumeblie
3HAUYEHMsI IEPEMEHHBIX
29 [IpencraBneHre 3aBUCUMOCTH MEXAYy BEJIUYMHAMH B  BuAe (HOPMYIIbI.
' Beraucnenus o hopmynam
2.3 [IpeoOpa3oBanne OYKBEHHBIX BBIPAXKECHUMN, TOXKICCTBEHHO PABHBIC BHIPAKCHUS
2.4 CBoiicTBa CTENEHU C HATYPaJIbHBIM IMOKA3aTEIEM
75 Onnounensl W MHOrowieHbl. CrteneHb MHoOrowieHa. Cro)keHue, BbIYMTaHUE,
YMHOXEHHE MHOTOYWJICHOB
26 @opMyJIbl COKPAIIEHHOTO YMHOXEHMsI: KBaJApaT CyMMbl U KBaJpaT Pa3HOCTH.
dopMyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOrOYJI€HOB HA MHOKUTEIU
3 YpaBHeHuUs
31 VYpaBHEHHE, KOpEHb YPaBHEHUA, ~TpaBuiIa npeoOpa3oBaHus  ypaBHEHUS,
PaBHOCUJILHOCTh YPAaBHEHHM
39 JIuneiiHOe ypaBHEHHE c OJHOM HepelvieHHOﬁ, YUCJIO KOpPHEW JIMHEHHOTO
YpaBHEHUs, PEIICHNE JIMHEWHbBIX YPaBHEHUN
33 CocraBienue ypaBH?HI/Iﬁ 10 YCJIOBHIO 3aJayd. PemieHne TEKCTOBBIX 3ajad ¢
MOMOIIIbIO YPABHEHHI
3.4 JIuneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema AByX JIMHEWHBIX YpAaBHEHHI C AByMs MepeMeHHbIMU. PelieHue cucrem
3.5 YpaBHEHUH CHOCOOOM MOACTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 3alad C
MIOMOIIIbIO CUCTEM YPaBHEHHI
4 Koopaunats! u rpaguku. OyHkuuu
4.1 KoopauHara TOUku Ha psMOi
49 qHCHO]fLIe MPOMEXYTKH. PaccrosHue Mexay IBYMsI TOYKAMH KOOPAMHATHOMN
psiMOit
4.3 [IpsimoyromnpHas cucremMa KoopauHaT, ocu Ox u Oy. AGciucca U OpHATa TOYKU




Ha KOOPJIMHATHOM MJIOCKOCTH

[Mpumepsr TpadukoB, 3amaHHBIX (opmynamu. UteHue TpaduKOB peaTbHBIX

4.4 .
3aBHUCHMOCTEM
4.5 [Tonstue pynkuuu. 'paduk dynkiuu. CroiicTBa GpyHKIMN
4.6 Jluneiinasa pyunkuus, e€ rpaguk. 'padux dyHkimm y = [x|
4.7 ['paduyeckoe penieHre JMHEWHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUHN
8 KJIACC
Kon ITpoBepsieMblil 3JIeMEHT COAECPKAHUS
1 Yucna v BBIYUCICHUS
11 KBanmpatubiii kopenb u3 wuyucna. Ilonstue 00 uUppalMOHATEHOM YHUCIE.
' JlecsTruHbIe IPUOTMKCHHS HPPALMOHATBHBIX YHCETT
CpoiicTBa apuMeTHYECKUX KBAJpPaTHBIX KOpPHEH W WX NPHUMEHEHHE K
1.2 npeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUNW W BBIYHCICHUSM. JlelCTBUTEIIbHBIC
yucia
1.3 Crenens c 11eJIbIM TIOKa3artesieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YKClia
2 AnreOpanyecKkue BhIPAKCHHUS
2.1 KBaapaTHblii TpéxusieH, pa3aoKeHUE KBAPATHOTO TPEXUICHA HA MHOKUTENN
2.2 Anrebpanueckast ipodb. OCHOBHOE CBOMCTBO aire0panveckoil 1poou
2.3 CrnoxeHue, BRIYMTAHUE, YMHOXKCHHE, JISTICHUE aJIreOpandecKux apooei
2.4 PanrioHanpHbIE BRIp@KEHUS U UX IIPe0Opa3oBaHue
3 YpaBHEHHsI 1 HEPABEHCTBA
31 KBagparaoe ypaBHeHue, (popmyiia KOpHEW KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera
3.2 Pemenne ypaBHeHMIA, CBOAAIIUXCS K TUHEHHBIM U KBaIPATHBIM
3.3 [Tpocreiimue poOHO-pallMOHATBHBIC YPaBHEHUS
['padmyeckas mMHTEpHpeTaluss ypaBHEHUH C JABYMs IEPEMEHHBIMH M CHCTEM
34 JMHEHHBIX YPAaBHEHMHM C JByMs INEepeMEHHbIMU. [IpumMmepbl perieHus cucreMm
HEJIMHEWHBIX YpaBHEHUH C IByMS IepeMEHHBIMH
35 PemeHne TEeKCTOBBIX 3a71a4 aIreOpandecKuM CocoOoM
3.6 UucnoBsle HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HO TepeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluneliHble HEPaBEHCTBA C OJIHOM MEPEMEHHOM
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM NMepEMEHHON
4 DyHKIUU
41 [Tonstue dynkiuu. O6MaCTh ONMpPEECICHUS W MHOXKECTBO 3HAYCHHH (YHKIUH.
CrniocoObl 3a1aHust QyHKIUN
4.2 I'paduk pynkumu. Yrenue cBoiicTB QyHKIUU O €€ rpaduKy
4.3 [Tpumepsl rpagKOB PYHKIIHA, OTPAKAOIINX peaTbHbIE TIPOIECCH
44 OYHKIMY, ONHCHIBAIOIIME MPAMYI0 M  OOpaTHYI0  MPOMOPIHUOHAIbHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 DyHKIMHU Y =x% y = X7




4.6 OyHKIUU Y = vx, ¥y = |X|
4.7 ['paduueckoe penieHre ypaBHEHUN M CUCTEM ypaBHEHHUN
9 KJIIACC
Kon ITpoBepsieMblii 3JI€MEHT COAEPKAHUS
1 Yucna v BBIYUCICHHS
11 PamionanbHble  yMcna, MppalMOHATIbHbIE 4YMCIA, KOHEYHblE M  OECKOHEUYHbIE
' JeCATHYHBIE TPOOH
MHOXeCTBO JEHCTBUTENBHBIX YHWCEN, JACUCTBUTEIbHBIE UYUCIA KaK OECKOHEUHBIE
12 JEeCSTUYHbIE JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOMXKECTBOM
' JEMCTBUTENBHBIX YHUCEI W KOOpAMHATHOW mpsiMoil. CpaBHEHUE NIE€HCTBUTEIIBHBIX
qucell
1.3 ApudmeTruecKkue ICHCTBUS C ACHCTBUTEIBHBIMH YHCIAMU
N3mepenusi, npubnuxkeHus, OIEHKU. Pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHUPA,
1.4 JUINTEIBHOCTh TPOLECCOB B OKpyXkatouiemM wupe. [IpubnmxéHHoe 3HadeHHe
' BEIUYMHBI, TOYHOCTh mpuOmmkenus. OxpyrieHue umcen. [lpukuaka M oOleHKa
pe3yAbTaTOB BBIYMCICHUN
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 YpaBHEHHUsI ¢ OAHOW NTEPEMEHHOMN
2.2 JIuneiiHoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOASIIMXCS K JINHEHHBIM
23 KBangparnoe ypaBHeHue. Perienue ypaBHeHHM, CBOJSAIIMXCS K KBAAPATHBIM
24 BHKBa,upflTﬂoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUH TpeTbed U 4YETBEPTOM
CTENEeHEeN pa3I0KeHUEM Ha MHOKUTEIN
2.5 Pemenne 1poOHO-pallMOHAIBHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUN
2.7 YpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem AByX JIMHEMHBIX YPABHEHUN C IBYMS] IEPEMEHHBIMU
29 Pewenne cucrem IByX ypaBHEHUH, OAHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOPOi
CTENEHU
2.10 | I'paduyeckas MHTEPIIPETAIIUS CUCTEMBI YPABHEHHM C IBYMs ITIEPEMEHHBIMU
2.11 PemieHne TEKCTOBBIX 3a1a4 areOpandecKiM CIocoO0M
2.12 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA
2.13 | PenieHue JIMHENHHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOMN
2.14 | Pemienue cucteM JIMHEWHBIX HEPABEHCTB C OJTHOM MEpPEeMEHHOU
2.15 | KBagpaTtHble HEpaBeHCTBA
7216 I'padmueckas wuHTEepmpeTanuss HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU
3 DyHKIMU
31 Keagpatuanas ¢ysakus, e€ rpaduk u cBoiicTBa. [lapaboiia, KOOpIUHATHI BEPIIUHBI
napaboJibl, 0Cb CHUMMETPHH MapadoIibl
3.2 I'paduku pyskmit y=kx, y=kx+b 1 uX CBOMCTBa
33 ['paduku pynkuit y=k/x, y = x> 1 uX CBOMCTBA
34 ['paduku QyHKIMI , ¥ UX CBOMCTBA




YucaoBwie IOCJICAO0BATCIBHOCTHU

Ompenenenne W CHocoObl 3aJaHUsl YWCIOBBIX IIOCJIENOBATEILHOCTEH. 3anaHue

4.1 MOCIIEA0BATEIHHOCTH PEKYPPEHTHOM (hopMyioi U popMyIIoif #-Tro YjieHa

49 Apudmernueckas nporpeccus. PopMyisl #-T0 UjaeHa apupMeTHIECKON MPOrpeccu,
CYMMBI [I€PBBIX 71 YWICHOB

43 I'eomerpuueckas nporpeccus. @opMyIibl 7-T0 WieHA T€OMETPUYECKON IIPOrPECCHH,
CYMMBI [IEPBbIX /1 YJICHOB

44 N3obpaxenue wieHOB apuhMEeTUUECKOW U TEOMETPUUECKON MPOTPECCUi TOUKaMu Ha
KOOPJAMHATHOM MJIOCKOCTHU. JIMHEHWHBIN U SKCIIOHEHIIMAIBHBIA POCT

4.5 Cno>xHbI€ TPOLIEHTHI




INPOBEPAEMBIE HA OI'3 11O MATEMATHUKE TPEBOBAHUSI K
PE3YJIBbBTATAM OCBOEHUA OCHOBHOU OBPA30OBATEJIBHOU
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NIPEIMETHBIM pPe3yJbTATaM OCBOCHUS
IPOBEPsIEMOI0 | OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 00111ero
TpeOoBaHUs o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOKECTBO, IIOJIMHOXECTBO, ONIEPALIUU
HaJ, MHOXKECTBAaMH; yYMEHHME OINEpUpOBATh MOHATUSAMU: Irpad, CBI3HBIN
rpad, IepeBo, LMKJI, NPUMEHATh HUX IPU pEIIeHUM 3a7ay; yMEHHE
UCIIOJIb30BaTh TIpadUyecKkoe MpeACTaBICHUE MHOXECTB MJii OMNHCAHUSA
peasbHBIX MPOLIECCOB U SIBICHUM, IPU PEIICHUH 33134 U3 JPYTruX y4eOHbIX
MIPEAMETOB

YMeHHne onepupoBaTh IOHATHAMM: OIPEACIIEHHE, aKCuoMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  pacno3HaBaThb  WCTUHHBIE U JIOJKHBIC
BBICKA3bIBAaHUSA, INPUBOJWUTH NPUMEPBI M  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUILIAHMS BHICKA3bIBAHUI

YMeHue omnepupoBaTh MOHSATHUSMHU: HATypaldbHOE 4YHUCIO, MIPOCTOE H
COCTaBHOE YMCIIO, IETUMOCTh HATypaJbHBIX YWCEN, MPU3HAKH JIETUMOCTH,
1e0€e YUClo, MOAYJb 4Kciia, OOBIKHOBEHHAs Ipo0b U AecsaTUuyHas ApoOb,
CTaHJApTHHIA BUJ YMCJA, PAMOHAIBHOE YHCIIO, UPPAIMOHAIIBHOE YHCIIO,
apudmeTnyecKuil KBaJpaTHBI KOPEHb; YMEHHE BBHINOJHATH NEUCTBUS C
YUCJIaMH, CPaBHUBATH U YIOPSAJIOYMBATH YMCIA, MPEACTABISATh YUCIA Ha
KOOPJIUHATHOM MPSAMOM, OKPYIJIATH YHCIA; YMEHUE JAeNaTh NMPUKUIKY U
OILICHKY pe3yJIbTaTa BHIYMCICHUM

YMeHue onepupoBaTh IOHATUAMM: CTENEHb C LEJIBIM I[I0KA3aTeleM,
apudmeTnyecKkuii KBaApaTHBIM KOpPEHb, MHOTOWIEH, ajiredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENeHH OOJblle
€MHULIbI; YMEHHE BBIMOIHATH pacu€Thl 1Mo (popmynam, npeodpazoBaHuUs
LEJNBIX, APOOHO-PALMOHANBHBIX BBIPAXEHUNH W BBIPAKCHUNH C KOPHIMH,
pa3yioKEeHUE MHOTOYJIEHA HA MHOYKUTEIH, B TOM YHCJIE C UCIOJb30BaHUEM
(dbopMys pa3HOCTH KBaIPaTOB M KBAJIpaTa CyMMbI M pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMHU: YHUCIOBOE DPABEHCTBO, YPaBHEHHE C
OJIHOM MepeMEeHHOMN, YUCI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHUE peliaTh JIMHEHHbIE M  KBaJpaTHble ypaBHEHHs, JpoOHO-
paloHaJbHbIE YpaBHEHHS C OJHOM IIEPEMEHHOM, CHUCTEMBI JIByX
JUHEWHBIX YpaBHEHUH, JIMHEHHbIE HEpPaBEeHCTBA U HUX CHUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJHON MEPEMEHHOMH,
B TOM 4YMCJIE IPU PEIICHUU 3aa4 U3 APYTUX NPEIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHE HCII0JIb30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPJUHATHYIO
IUIOCKOCTB JJIs1 U300paKeHUs pelIeHUH YpaBHEHUI, HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMM: (QYHKUUS, TpapuK (QYHKUUH, HYIH
(bYHKHI/II/I, MPOMEIKYTKHU 3HAKOIIOCTOAHCTBA, IPOMCEKYTKHU BO3paCTaHMA,
yObIBaHMs, HauOoJblliee ¥ HaWMEHbIIEEe 3HA4YCHUS (YHKIUU;, yMEHHE
OIICpHUPOBATL IIOHATUAMU: IIpsAMasgs MOPONOPLHUOHAIIBHOCTD, JIMHEHHAs
GbyHKIMs, KBagpaTH4yHas (QYHKUOUS, oOpaTHas NPONOPLUOHAIBEHOCTD,
napalouia, runepOosia; yMeH’e CTpouTh rpaduku (GyHKIUH, UCIIOIb30BATh
rpaguKy IS ONpPEZETICHUS] CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUIs
pelieHus 3ajad U3 JAPYTUX Y4YeOHbIX MNPEAMETOB U PEaIbHOM JKU3HH;




YMCHHUC BbIPAXKaATh (pOpMYJ'IaMI/I 3aBUCUMOCTHU MCKAY BCIIMYMHAMU

YMeHmne ONCpHUPOBATH MMOHATHUAMU: TTOCICAOBATCIIBHOCTD, apI/I(i)MeTI/I‘-IeCKafl
U TeoMeTpuYecKas MpOrpecCMu; YMEHHE HCIONb30BaTh CBOWCTBA
MocJIeIoBaTeIbHOCTEH, (POPMYIIBI CYMMBI M OOIIETO WICHA TPU PEIICHUH
3a1a4, B TOM YHKCJe 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M PEarbHOM
KNU3HU

YMeHue pemiaTth 3a/1a4d pa3HbIX TUIOB (B TOM YHCJI€ HA MPOLEHTHI, 10U U
4acTH, JBWKEHHE, paboTy, 1IEHy TOBAPOB U CTOMMOCTH MOKYIIOK U YCIYT,
HAJOTH, 3aJadqd ®3 OOJACTH yNpaBICHUS JHMYHBIMH U CEMEHHBIMH
(uHaHCaMM); YMEHHE COCTABJIATH BBIPAXKEHUS, YPAaBHEHUSI, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJaud, HCCJIEN0BaTh IOJyYEHHOE pELIEHUE U
OLICHMBATH MPABAONOI00HOCTH MOJTYYEHHBIX PE3YIbTATOB

YMeHne ornepupoBath MOHATHIMH: (QUTYpa, TOUYKA, OTPE30K, MPsIMast, JIyd,
JIOMaHasi, yroJl, MHOTOYTOJbHHMK, TPEYTrOJIbHUK, pPaBHOOEAPEHHBINH W
PaBHOCTOPOHHHH TPEYTOJIBHHUKH, PSIMOYTOJIBHBIA TPEYTOJbHHUK, MEINaHa,
ouccekTpuca 5 BBICOTA TPEyroJjbHUKA, YETBIPEXYTOJIbHUK,
napajyieiorpaMM, — poMO,  NPSMOYTOJNBHUK,  KBajpaT,  TpameIus;
OKPYXHOCTh, KpyT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢burypamu; yMeHHe pemiaTh 3a7a4i, B TOM YUCIIE U3 MMOBCETHEBHON KU3HH,
Ha HaXO0XIACHHUC T'COMCTPUUCCKHUX BCIUWYMH C NMPUMCHCHUCM H3YUYCHHBIX
CBOMCTB (uryp u pakToB

10

YMeHue onepupoBaTh TMOHATUSMHU: PaBEHCTBO (UTryp, paBEHCTBO
TPEYTOJIbHUKOB; MapaJlIeIbHOCTh U MEPHNEHIUKYISPHOCTD MPSIMBIX, YIOJ
MEXay TMpSMBIMHM, TNEpHEHANKYJSAp, HAKJIOHHAsA, MPOEKIUs, I[0a00ue
¢buryp, nogoOHBIE TPEYTOJIbHUKH, CUMMETPHsI OTHOCUTEIBHO TOYKU U
MPsIMOI; YMEHHUE PAaclO3HaBaTh PAaBEHCTBO, CHMMETPHIO U Mo00ue Guryp,
NapaJUIEIbHOCTD U MEPIIEHIUKYJIIPHOCTD MPSMBIX B OKPY’KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATHUSMU: ATUHA, PACCTOSHHUE, Yroil (BETUYHMHA
yIJia, CHHYC M KOCHHYC yTJia TPEYTrOoJIbHUKA), IJI0IA/h; YMEHHE OIICHUBATh
pasMepsl TpPeIMETOB U OOBEKTOB B OKPYXAlOIIeM MHpE; yMEHHE
MPUMEHATH (POPMYJIBI TEPUMETPa W TLIOMIAA MHOTOYTOJBHUKOB, JJTUHBI
OKPYKHOCTH u 10 U Kpyra, o0beMa IPSAMOYTOJIBHOTO
napajuiesenuIena; YMEHHE MIPUMEHSTh MPU3HAKU paBeHCTBa
TPEYTrOJIbHUKOB, TEOPEMY O CYMME VYIJIOB TPEYTrOJIbHUKA, TEOpEMY
[Mucaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS MJIsSI BBIYUCICHUS JUIHH,
pacCTOSIHUH, TIOMIAJIEHN

12

YMmenue  u3o0pakaTh  MIIOCKME  (QUTYpBl M WX  KOMOHWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYpBI OT PYKH, C TOMOIIBI0 YEePTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB M0 TEKCTOBOMY WUJIM CUMBOJIBHOMY
OIHCAHUIO
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YMeHue onepupoBaTh HNOHATUAMU: MPSIMOYTOJBbHAS CHCTEMA KOOPAUHAT;
KOOpAMHATBI TOYKHU, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEICHNUE BEKTOpa Ha
YUCII0, CKAIPHOE [MPOMU3BEICHUE BEKTOPOB; YMEHHUE HCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI ISl IPEACTABICHNUS JAaHHBIX U PEUICHUs 3aJay, B
TOM YHUCJIC U3 JPYTHX YUEOHBIX MMPEJIMETOB U pPEAThbHON KU3HU

14

VYMmenune ONncprupoOBaTh NOHATUAMMU: CTOH6I/IKOBLIG " KPYTOBLIC JUArPaAMMBI,
Tabnuipl, CcpemHee  apudMeTHueckoe, MeauaHa, HauOoJbIIee U
HaWUMCHBIICC 3HAYCHHA, pa3dMax 4YUCIOBOIO Ha60pa; YMCHUC H3BJICKATD,
WHTEPIPETHPOBATh M MPE0OPa30BhIBATH HH()OPMAIIHIO, TIPEICTABICHHYIO B




TabiMLax U Ha JuarpaMmax, OTpakarolllyl0 CBOMCTBA M XapaKTEPUCTUKU
peaJIbHBIX MpPOLIECCOB U SBJICHUM; yMEHHME paclo3HaBaThb W3MEHUYUBBIC
BEJIMYMHBI B OKPY’KaIOILEM MHUpE
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YMeHue onepupoBaTh MOHATUSAMHU: CIy4YalHBIM OMNBIT  (CITy4alHBIN
HKCHEPUMEHT),  3JIeMEHTapHOE  COObITHE  (3JIEMEHTapHbIM  HCXOH)
CIIy4aifHOTO OTBITa, CIydailHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHUE
HaxXOAWUTh  BEPOSATHOCTH  CIIydyallHBIX  COOBITMH B  ONBITaX €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU; YMEHHE pPEIlaTh 3aJauu
METOZIOM OpraHU30BAaHHOIO Iepedopa M C HCHOJIb30BAHHMEM IIpaBUIIA
YMHOKEHUS; YMEHHE OLIEHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITHMH H
SIBJICHUHM, TIOHUMATh POJIb MPAKTHUYECKU IJOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUH B OKpY’KalOLUIEM MHPE U B JKM3HH; 3HAKOMCTBO C IIOHATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMeHue BBIOMpATh MOAXOSIINN U3YYSHHBI METO IJIsl PEIICHUs 3a/1a4H,
IIPUBOJIUTH IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H
JKU3HM, pacIlO3HaBaThb IPOSBICHHE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE,
OIUCHIBAaTh OTJENIbHBIE BBINAIOIIMECS PE3YJIbTAThl, NOJIYYCHHBIE B XOIE
pa3BUTUS MATEMAaTUKUA KaK HAyKH, IPUBOJUTH NPUMEPHl MATEMAaTUYECKHUX
OTKPBITHH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATUKE
Kon ITpoBepsieMblii 3JI€MEHT COJAEePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypasibable u niensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE U JECATUYHBIE APOOHU, MPOLEHTHI, OECKOHEUHbIE MEPHOIUUECKHE
) apodu
1.3 PanmonaneHble yucna. ApudmeTnyeckue oneparuy ¢ palMoOHaAIbHBIMU YHCIAMH
1.4 JelictButenpHble yncia. ApudMETHYECKHUE ONIEPAIH C ICHCTBUTEIIPHBIMUA YHCIIAMHU
15 [Ipubnmxénnnie BBIMHCIICHUSA, MpaBHia OKPYIICHWd, NPHKHAKA M OUCHKa
pe3yibTaTa BRIUUCICHUN
2 AnreOpanyecKre BhIPAKCHHUS
2.1 BykBeHHbIE BbIpakeHHsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ uensiM nokasareseM. CTeneHb ¢ palMOHaJIbHbIM MToKa3aTeneM. CBoKCTBa
CTENEHU
2.3 MHorousieHsl
2.4 | Anrebpandeckasi 1po0b
25 Apudmernueckuit KOpCHE HaTypajabHOM crerneHu. JleiicTBus ¢ apupmMeTHndecKuMu
KOPHSIMU HATypaJIbHOW CTENEHU
3 YpaBHEHHUsI M HEpABEHCTBA
3.1 [lenbie 1 1poOHO-panoHaIbHbIE YpaBHEeHUs. CUCTEMBI M COBOKYITHOCTH YPaBHEHHI
3 Lensle u apoOHO-panMoHabHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYIIHOCTH
HEPaBEHCTB
3.3 Perrenyie TeKCTOBBIX 3a1a4
4 YucIoBbIE OCIEN0BATEIbHOCTHU
4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATEILHOCTEN
4.2 Apudmernueckas U reoMmerpuueckas nporpeccuu. opmyiia cI0KHBIX IPOLEHTOB
5 DyHKIHUH
Oynk1us, cnocoOsl 3axanus Gyskuun. I'padux pyakmun. O6nacTs onpenenaeHus u
51 MHO>KeCTBO 3HaueHud ¢yHKuuu. Hymn @ynkuun. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [TpoMexyTk MOHOTOHHOCTH (QYHKIIMU. MaKCHMyMbl U MUHUMYMBI (YHKITHH.
Haubonbiiee n HanMeHblllee 3HaueHHe QYHKIUN Ha POMEKYTKE
6 KoopanHatsl Ha psiMO# U TIJIOCKOCTH
6.1 Koopaunarnas npsimasi
6.2 JlexapToBbI KOOpAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUTYpHI U KX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojabsHUKI
7.4 OKpyX HOCTb U KPYyT
7.5 H3mepenne reoMeTpuYeCKUX BETUIUH
7.6 BekTophl Ha MIIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA




8.2 BepostHOCTB

8.3 Komb6unaropuka
8.4 MHoecTBa

8.5 I'pader
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