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COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBUS C PAllMOHAIBHBIMU YKClIaMH. YHcoBas mpsiMasi, MOIyJb YHACIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJIeM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peanbHOM MPaKTUKU Ha YacTH, Ha ApoOH, HA MPOLEHTHI, IPUMEHEHUE OTHOIICHUMN
U TpONOpUMH MpU pEUIeHUH 3a/]ad, pElIeHHe 3a]ad Ha JBUKEHHE, padory,
MOKYITKH, HAJIOTH.

HenumMocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuzHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nenMMOCTA CyYMMBI H
MPOU3BEAEHUS LEJbIX YHCEII TPU PELICHUH 33]1a4 C MPAKTHYECKUM COJIEPKaAaHUEM.

HauGonpbmuii oOuit 1enuTeas 1 HauMeHbllee 00111ee KpaTHOE JIBYX UYHCedl.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTHUUECKHE ONepallii HaJl OCTaTKaMHU.

AJsiredOpanvecKue BbIPpAKEHUA

BripaxxeHne ¢ mepeMEHHBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMECHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXTy BeTUIMHAMU B BUJE (OPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPaANUECKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnowrensl. OnHOWIEH cTaHAAPTHOTO BUA. CTEnEHb OAHOYICHA.

MHuorounensl. MHorowieH crasgapTHoro Bujaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JeieHHe MHorouieHoB. [IpeobpazoBanue
LEJIOTO BbIpaXkeHUs B MHOTOUWIEH. KOpHU MHOrO4JIeHa.

DopMyJibl COKPAIIEHHOTO YMHOXKEHHMS: KBaJApaT CyMMbI U KBaJIpaT Pa3HOCTU
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCTH
KBaJpaToOB JIByX BBIPQXEHUM, MPOU3BEIICHHE PA3HOCTH U CYMMBI JIBYX
BBIPQXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPa)KECHHIA.

Paznoxenue MHOrowieHa Ha MHOXKHUTENU. BoiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBuenue ¢ onHou nepemeHHor. Kopenb ypaBHenus. CBONCTBA ypaBHEHUM
C OJHOW TIEpEeMEHHOW. PaBHOCWIBHOCTh YypaBHEHMW. YpaBHEHHE Kak
MaTeMaTU4YEeCKasi MOJAENb PEAJIbHOW CUTYallNH.



JIuHerHOe ypaBHEHUME C OIAHOM MNEPEMEHHOM. UMCIIO KOpHEW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOUIbIO JIMHEWHBIX YpPaBHEHHUIA.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['paK TMHEHHOTrO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX ypaBHEHUM C JAByMS
NEpEMEHHBIMU. Penenne cucteM JIMHEMHBIX YpPAaBHEHHUU C IBYMsS IEPEMEHHBIMU
METOJOM TOJCTAHOBKM M METOAOM cioxeHusa. Cucrema ABYyX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

KoopanHara Touky Ha npsiMoil. YucnoBsle MPOMEXYTKH. PaccTosiHue Mexy
JIBYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOpPJIMHATHOM mockocTh. [Ipumepsl rpadukoB, 3aganHbix Gopmynamu. Utenue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
@OyHkuMg Kak MaTemMaTHueckas MOJENb peajbHoro mnpouecca. Oo6i1acTh
omnpeneneHuss U o6macte 3HaueHW ¢QyHkuuu. CrnocoObl 3agaHus (PYHKIUU.
I'padpux ¢pynkumu. [loHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTAHUS U YOBIBAaHUS
Ha [IPUMEPax peabHbIX 3aBUCUMOCTEN.

Jlunentnass yukmus, e€ cBoictBa. ['padux nuneitHoM ¢ynkiuu. ['padux
¢ynknuu Y = |X|. Kycouno-3a1anabie QyHKIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartubeie kopHu. ApudmMeTrnueckuii KBaJpaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsiTne wWppammoHaNbHOrO 4uciaa. JeUCTBUS C UPPAlMOHAIBHBIMH YHCIAMHU.
CBoiicTBa I€CTBUI ¢ UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHWE HPPALIMOHATIBHBIX
quCell.

[IpencraBieHuss O PpACHIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXKeCTBa
HaTypaJbHBIX, IEJIbIX, PAIMOHAIBHBIX, JEUCTBUTENbHBIX uucel. (CpaBHEHUE
yucen. YnucmoBble IPOMEKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PEIICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO MHpa, JJIUTEIBHOCTh TMPOILIECCOB B
oKpykaromeM Mupe. CTaHIapTHBIN BUJ YKCIIA.

AsredpanyecKue BbIPpaKeHUs

AnreOpaunyeckas aApoOb. JlomycTUMble 3HAUYEHUS TEPEMEHHBIX B APOOHO-
palMOHANbHBIX BbIpaXkeHUsiX. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JEJICHHE allreOpanyeckux JapoOei.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAKECHUS. ToxecTBEHHbBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apupMeTHYecKue KBaJpaTHble KOpPHH. TOXJIECTBEHHbIE MpeoOpa3oBaHMS
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Crenenb ¢ 1enbM TMOKa3ateleM U €€ cBoicTBa. I[IpeoOpasoBaHue
BBIPAXEHUU, COAECPIKAIINX CTEIICHHU.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
YpaBHEHHUS, CBOOUMBIE K JIMHEWHBIM YPaBHEHUSM WJIM K KBAJPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Pelenne TeKCTOBBIX 3a/1a4 ¢
IIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-palilnoHaNbHBIE  ypaBHEHUs. PelieHue  JpoOHO-paliMOHAIbHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-palMOHATbHBIX
ypaBHeHUH. ['padnueckast HHTepIIpeTalsl ypaBHEHH ¢ 1ByMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Pelienrie TMHENHBIX HEPABEHCTB C OJIHOW NepeMeHHO. CHUCTEMBI U COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
MTOMOILBIO JIMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DyHKUIMHA

OO6acTh onpeseNeHrsi 1 MHOXKECTBO 3HaueHH (yHKIMHu. CriocoObl 3a1aHus
bynaknuii. ['paduk Gyakmun. Utenue cBoicTB pyHkmu mo e€ rpaduky. [Ipumepst
rpadukoB (YHKIHMA, OTPaXKaIOIIMUX peabHbIE MPOIECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONMKUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oynxumn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| 1 ux cBoiicTBa.
KycouHo-3a1anabie PyHKIIHUH.

9 KIIACC

Yucjaa v BLIYUCICHUSA



Kopenp nN-1 crenenm u ero cBoictBa. CTeneHb € PpanMOHAIbHBIM
II0Ka3aTeseM U €€ CBOKCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHHUI, COAEp)KAIIUX KOPEHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
palMOHAIBHBIM [T0KA3aTEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJpPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHNs U HEPABEHCTBA

bukBanparsasle ypaBHeHUS. [IprMepbl TPUMEHEHUM METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELIECHUU
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHMH C ABYMsI NEpeMEHHbIMH. ['paduueckuili mMeTon
pELIEHUsI CUCTEMBI HEJIMHEHHBIX YpPAaBHEHUH C JByMs IepeMeHHbIMU. Curcrema
JBYX HEJIMHEWHBIX YPAaBHEHUH C JBYyMs IIEPEMEHHBIMU KaK MOJEIb PEaJbHOU
CUTYyalUU.

YucnoBele HEpaBEeHCTBA. PelleHne JIMHEMHBIX HEPaBEHCTB. J(OKa3aTrenbCcTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHOU. PemieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJoB. MeTOJl MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocrelire HepaBeHCTBA C MAPAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 ¢ TOMONIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByms IlepeMEHHBIMH. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHUCTEMBl HEpPaBEHCTB C ABYyMs mepeMeHHbIMU. ['paduueckuit
METOJ PEIIEHUS CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DyHKIUU

Oyukius.  CpodictBa  (QyHKUM:  Hynd  (QYHKIMH,  [TPOMEXYTKH
3HAKOIOCTOSHCTBA (DYHKIMHU, MPOMEXYTKHA BO3pacTaHusl M yObIBaHUS (DyHKLHUH,
YETHBIE M HEUETHBIE (PYHKIIMH, HauOOoJIbIlllee U HAaMMEHbIee 3HaUeHUs (PyHKIUU.

KBagpatnunas ¢ynkuus u e€ cBoicTBa. Hcmonb3oBaHue CBOMCTB
KBaJpaTuyHOM  ¢GyHKUMKM [ pemieHust 3agad.  lloctpoenwe  rpaduka
kBagpatnyHo ¢GyHkumu. [lomokeHnwe rpaduka KBaapaTUIHOW (QYHKIIUKA B
3aBUCHMOCTH OT €& K03 duuuentos. I'paduxu pynkumii y =ax2,y = a(x —m)?u y
= a(x — m)? +n. Ioctpoenue rpadukoB GYHKIHI ¢ MOMOIMIBIO IIPE0OPa3OBAHMIA.

Hpo6Ho-nuuelinas @ynkuus. Mccnenoanue QyHKImii.

Oynkuusa Y = X" ¢ HaTypalbHBIM TIOKa3aTeneM N u e€ rpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[TonsitTue uymcioBoil mocienoBareabHOCTH. KoOHEUHble U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pactaromas  (yObiBatomias)  mocienoBaTtenbHOCTh.  CrocoObl  3ajaHus
MOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYNIBI N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuif. DopMmyibl N-ro YjeHa
apudmeTnyeckoil U reomeTpudecko mporpeccuil. GopMynbl CyMMBI MEPBBIX N
YJICHOB apu(PMETHUECKON U TE€OMETPUUYECKON mporpeccuil. 3ajauu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHue O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUU
O0EeCKOHEYHO yOBIBAIOIIEH Fr€OMETPUUECKON MTPOTPECCUHU.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
NPOAO/DKCHUS OOpa3oBaHWsl W Il TOBCEAHEBHOW JKM3HHM. PasButne y
OOy4arolmuxcs HAyYHBIX TPEACTABICHUNA O MPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIIEHUH M TPOIECCOB B MPHUPOJE M OOIIECTBE, POJIU MAaTEMaTHYECKOTO
MOJICJTUPOBAaHUSI B HAYYHOM TIO3HAHWUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOT'O MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX
JUIsS. ajanTaldd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHHUs  HaOmOgaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS, BBIBOJABI, (HOPMYIHPOBAThH
yrBepxaAcHUs. OcBoeHHE Kypca aireOppl oOecrnedyuBaeT pa3BUTHE JIOTHUYECKOIO
MBIIUICHUST OOYYAIOMIMXCSA: OHHM HCIOJB3YIOT JEAyKTHUBHBIE W WHIYKTHBHBIC
paccyxaeHus, o000IIEeHNe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyueHue anredpe mpeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESATEIIbHOCTH  OOYYaloIIMUXCs, IMOITOMY CAaMOCTOSTEIBHOE pEIIeHuEe 3ajad
00yUaIOIUMUCS SBJSIETCS pean3ainen AesITeTbHOCTHOTO PUHITUTIA O0yYeHUSI.

B crpykrype mnporpammsl y4eOHOro kKypca «AnreOpa» yriayO0neHHOro
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKHE JIMHUU:
«Yucna ¥ BBIYUCIEHHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpYTMMH €ro JHHHMSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsi MPUXOAUTCA
JIOTHYECKH pacCy AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B cBsA3U
C 3TUM B MIporpammy yuyeOHOro Kypca «Ainredpa» BKIIIOUEHbl HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIUMHUCS  OCHOB
YHHBEPCAJBbHOTO MaTeMaTH4eCcKoro s3bika. CoepKaTeNbHONM W CTPYKTYpPHOM
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conmepxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS allTOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
*U3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAalMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



IpPEJICTaBICHUA O JAEUCTBUTEIBHOM YMCIE. 3aBEpLICHUE OCBOECHHS YMCIOBOU
JVMHUH OTHECEHO K CpeiHEMY 001IeMy 00pa30BaHUIo.

CopnepxaHue AByX areOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKECHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTE€MaTUYEeCKOro ammnapara, HeOOXOAUMOro Ul pPELICHUs 3aad MaTEeMaTUKH,
CMEXXHBIX IIPEJAMETOB U OKpYyKaroliel peabHOCTH. Ha ypoBHE OCHOBHOTO 00LIETO
oOpa3oBaHMsl yuyeOHBIH MaTepuan TPYNIHUPYETCSs BOKPYI  pallMOHAJIbHbBIX
BBIpaXEHUIN. Aredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMaTHKU KakK S3bIKa s
MOCTPOCHUSA MAaTEeMaTHYEeCKUX MOJeNell, OMUCaHUS TPOIECCOB U  SIBICHUUN
peanpHOro Mupa. B 3amaum oOydeHust anreOpe BXOJAT TaKXKe JajbHEUIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGPOPMAaTUKUA, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaeHuid. IIpeoOpazoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUISL OTIMCAHUS M UCCIIEIOBAHUS Pa3HOOOPa3HbIX MPOLIECCOB U SBJICHUN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHOT'0, CUMBOJIMYECKOTO, IpaUuecKkoro, BHOCUT BKJIaA B (popmMupoBaHue
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

VYriyOnéHHbIi Kypc anreopsl XapaKTEepU3yeTCs W3yYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJIOB
pemieHus 3amgad. AnreOpa SBISETCS S3bIKOM JIJIi  ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4eCKOro moaenupoBaHus. llpu
TOM CaMU OOBEKTHl MAaTEMaTHUYECKMX YMO3aKIOUYEHUH M MPUHATHIE B anredpe
npaBWia WX KOHCTPYHPOBAHHS  CIIOCOOCTBYIOT (OPMHPOBAHUIO  YMEHUH
00OCHOBBIBATh M JIOKA3bIBATh CYXJACHHS, PA3BUBAIOT MATEMAaTUIECKYI0 HHTYHIIHIO,
KpPaTKO W HAIJISJIHO PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHUH M ydyaT UX
npuMeHeHuto. Tem campiM anrebpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJarOIINXCSl.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wH3y4daercs Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieibl COJEpIKAHMS:
«Yucna W BBIYUCICHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha uzyudenue yueOHoro kypca «Anredpay» orBoautcs 408 yacos: B 7 kiacce
— 136 yacoB (4 gaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hefenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOCHUS MPOTPaMMbl IO MaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTHYECKOM WIKOJIBI, K HCIOJIb30BAHUIO 3TUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlad, PEUICHUM, PacCYKICHUM, YMEHHUIO BHUJIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeJOBEKa, MPUPObI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJEHUEM HABBIKAMU UCCIIEI0BATEIBCKON €SI TENHHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHH W OTIbIXa, pEryJsApHas (Quandeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTHYE€CKUX 3HAHUM JJIs peuieHus 3aiad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIlIeHuUs;

8) apanTanuM K M3MEHAIIUMCSH YCJIOBHAM COLMAIBHOM M NMPHPOAHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETCHLIUH U3 OIIbITA IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS TpOrpaMMbI IO MaTeMaTHKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATLHBIMA PETYJISTHBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpEJIENICHHs] TIOHATUM, YCTaHABIUBATh CYLIECTBEHHbBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHU /1J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A,



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIFOUEHUH 0 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATh COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIENOBATEIBCKUII HMHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE [0 CAaMOCTOSATEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUI;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJAOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIMHU, JAaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a1a4H;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(MOPMALMU MO KPUTEPUSIM, NPEITIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3ajady
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JeSTENbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIC); BBINOJIHATH CBOK 4YacTb paboOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT 0
KpUtepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayd (WIA €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHHUS ¢ YYETOM HUMEIOIINXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
peuieHuil ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHnsl MaTeMaTUIeCKOM 3a/1aun, CAMOMOTUBAIIMU U pedIIeKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AESATEIbHOCTU MOCTABICEHHON LEIH U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

NNPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Yuciaa v BBIYMCICHUA

PanmonanbHbie Unca.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOKECTBA HATYpPaJIbHBIX YHCEII, MHOKECTBA LIEJIbIX
YUCEeJ, MHOYKECTBA PAIMOHAIBHBIX YHUCEI MPU PEUICHUWU 3a/1a4d, IPOBEACHUU
pPacCyKJI€HUHU U JIOKA3aTEIbCTB.

[ToHuMaTh U OOBSICHATH CMBICIT TO3UIIMOHHOM 3alUCH HATYpPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSAJOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BrImonHATh, coYeTass YCTHbIE M MHChbMEHHBIE NPUEMBI, apu(dMETHUECKHEe
JEUCTBUS C PallMOHAIBHBIMU YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUIIA
JIEVCTBUM, TPUEMBI PALIMOHATBHBIX BHIYACICHUM.

BbINONHATB IEUCTBUS CO CTENIEHAMU C HATYPAJIbHBIMU MTOKA3aTENAMH.

HaxoauTe 3Ha4eHUs YMCIOBBIX BBIPAKEHUMN, COAEpKAIIUX PpPallMOHAIbHBIC
yuciia M CTENEHW C HaTypajJbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CrocoObI ¥ TPUEMBI BBIUYMCIICHUSI, COCTABIISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHUS
IIPU pELICHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYrUX y4eOHbIX MPEIMETOB.

OxkpyrasiTh 4uciaa € 33JaHHOM TOYHOCTBIO, a TakXkKe IO CMBICITY
MPAaKTUYECKOM CUTyallud, BBINOJHAT, MPUKUJIKY U OILEHKY pe3yibTaTa
BBIUHCIICHUW, OLIEHKY 3HAYECHWN YHCJIOBBIX BBIPAXKEHUW, B TOM YHCIE IPHU
pelIeHNH MPaKTUYECKUX 3aau.

PemaTte TekcTOBBIE 3a/ayu apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaONHIIBI, CXEMBbI, YEpPTEXKH, IPYTHe CPEACTBA TMPEACTABICHHUS JTaHHBIX MpU
pELICHUH 3a4ay.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTBIO BEJMYMUH, TPOIEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.



JlenmuMoCTb.

Jloka3pIBaTh U NPUMEHSTH MPH PELICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku A€TUMOCTH CYMMBbI U IPOU3BECHUS 1IEJIBIX YUCET.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CB0OOIHO OMNEpUPOBATH MOHATUSAMHU: YETHOE YHUCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonuth HamOONBIIMI OOIIMNA AENUTENh U HaUMEHbIee o0Ilee KpaTHOEe
YyUCell U UCIIOIb30BaTh UX MPU PELICHUHU 3a7a4, IPUMEHATh AIrOpUT™M EBKinaa.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOMCTBA
CPaBHEHHU MO MOAYJIIO.

AaredpanvyecKue BbIPpAKEHUSA

BripakeHus ¢ nEpeMEHHBIMH.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B MpoIecce OCBOCHUS yueOHOTro MaTepuania.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JOTO  BBIPAXKEHWUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS (KBaaApaT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTH
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyIbl COKPAIEHHOTO YMHOXKEHHUS.

[TpumensTh nmpeodpa3oBaHUsi MHOTOWICHOB JIJIsi PEIICHUS Pa3IMYHBIX 3a/1a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IOKA3aTEISIMHU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepAaTs, sBisieTCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[logObupaTh nOpuUMephl TAP YKCEN, SBISIIOMIUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

PemaTe cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M peliaTh JIMHEWHOE YypaBHEHHWE WM CHUCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJOBHUIO 3a/laud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yMl MOTY4YCHHBIN pe3yibTar.

DOyHKIUU

Koopaunate! u rpaduxmu.

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HMHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOpIUHATAM.

OyHKIUH.

Crtpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKAaTh ¥ HHTEPIPETUPOBATH HMHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYyHKUMN i1 aHanu3a TIpadUKOB peasbHBIX
3aBUCUMOCTEN (HyaM (yHKUIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLHH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHMOCTEH, TpU
pellleHny 3a7a4 U3 JPyrux y4eOHbIX MPEAMETOB U peanbHOM KU3HH.

K konIry oOy4eHust B 8 kj1acce o0y4aromuiics MOTyYUT CIASAYIOUIUE MPEeIMETHBIC
pe3yJIbTaTHI:
YucJa 1 BbIYUCIEHUS
HNppaunonanpHbIe YHCIIA.
[ToHnMaTh W WCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUNM YHCIOBBIX
MHO>KECTB.
CB00OOHO OTepUpOBaTh MOHATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaIpaTHBI KOPEHb, UPPALMOHAJIBHOE YHCIIO, HAXOJAWUTh, OLICHUBATh KBAJIPATHBIC
KOpHH, UCTIOJIB3YST ~ TP HEOOXOJUMOCTH  KaJIBKYJIATOD, BBITIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKALIUX KBAaJgPATHbIE KOPHHU, HCIHOJb3Ys
CBOMCTBA KOPHEM.

Hcronb30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYHUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeil u creneHeil yncna 10, 3amuchIBaTh M OKPYIVIATH YHMCIIOBBIE 3HAUCHUS
peaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHHMIA.

J1eIMMOCTb.

CBOOOIHO oOmepUpoBaTh MNOHATUEM OCTaTKa IO MOJIYJIIO, IPUMEHSTH
CBOMCTBA CPaBHEHUM IO MOJYJIFO, HAXOJINUTh OCTaTKHA CyMMBI U IIPOU3BENCHHUS 10
JAHHOMY MOZYJIIO.

AJuiredOpanyecKue BbIPpaKEeHUA

JpoOHO-palnmoHaaIbHbIE BEIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKECHHUSIX.

[IprMeHATH OCHOBHOE CBOKMCTBO PAlIMOHAJILHON JIPOOH.

BoInonHATh IpUBEAEHUE anredpandeckux apoleil Kk 00IeMy 3HaMEeHaTeNHo,
CIIOKEHUE, YMHOXKEHUE, JIeJIEHUE aNreOpandyeckux IpoOei.

BBINONTHATE TOX/IECTBEHHbIE MPEOOPA30BaHMsI pAallMOHATIBHBIX BBIPAXKEHUH.

[TpumensTh npeoOpa3oBaHUs BRIPAXKEHHUM 111 PEILICHUS pa3IMYHBIX 3a]1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHSATHME CTENEHW C LEJbIM TOKa3aTelieM, BbIIOIHSITh
npeoOpa3oBaHus BIPAXKEHUH, COIEPIKAIUX CTENIEHH C LEIbIM NTOKa3aTEeJIEM.

HppanroHaabHble BBIPAXKEHUS.

Haxonuth 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COJAEPIKALLIUX
apu(pMeTuYecKre KBaApaTHbIE KOPHH.

BemonusaTe npeoOpa3zoBaHUs HpPpALMOHANBHBIX BBIPAKEHUH, HCIOJIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTe kBajipaTHbIE ypaBHEHUSI.

Pemate ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

PemaTe 5nuHEHHbIE ypaBHEHMs C IapaMeTpaMH, HECJIOKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C IMapaMeTPaMHu.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
npUMEHEHUEM TpaduuecKuX TMpeAcTaBlIeHUd (ycTaHAaBIMBaTh, WMEET JIU
ypaBHEHUE WM CHCTEMa YPAaBHEHHM pEIIEeHUs, €CIM HMMEET, TO CKOJbKO, W
npouee).



[lepexoauTh OT ciOBECHON (HOPMYJIMPOBKH 3adadyv K €€ anreOpanyeckoit
MOJEIN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeEHATP CBOWMCTBA YHCIOBBIX HEPABEHCTB [UJI1 CPABHEHUSA, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CUCTEMBI, JaBaTh
rpauyuecKkyo WUIIOCTPALUI0 MHOXKECTBA pELIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHSITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TI0 3HAYCHUIO
apryMeHTa, ONpeAesiaTh CBOWCTBA PYHKIMU IO €€ rpaduKy.

Crpouth rpaduku (yHKIUN , OMMUCHIBATh CBOMCTBA YMCIOBOM (YHKIIUU TIO
e€ rpaduxy.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATHUSMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTeJeM, HCIONb3ysl NpPU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSITh CBOMCTBA KOPHS N- CTENEHU, CTENIEHU C PALIMOHATBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JAEHCTBUTENBHBIX UYHCEN NPU PELICHHUU
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTh M yHOpPAIOYMBATH JICUCTBUTENIBHBIE 4YMCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJsiredOpanvyecKue BbIPpAKEHUA

CBOOOJHO oOmepupoBaTh MOHITHEM KBaJApPAaTHOrO TPEXWIIEHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHUs U HEPABEHCTBA

Pemlate JMHENMHBIE M KBaApPATHBIE YPAaBHEHUS, YPAaBHEHHUs, CBOIALIMECS K
HUM, IpOOHO-pallMOHAIbHBIC YPaBHEHHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Peware nuHEVHBbIE HEPABEHCTBA, KBAJpaTHHIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIUCBhIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHEUHBIM.

PemaTe HECIOXKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH C IIAPAMETPOM.



[TpuMeHATh METO/Ibl PaBHOCHJIBHBIX IPeoOpa3oBaHuil, 3aMeHbl IEPEMEHHO,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemarp cucreMbl JIMHEHHBIX  HEPAaBEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIMChIBATh PEIIEHUE C TIOMOLIBI0 CHMBOJIOB.

Pemars ypaBHEHMs, HEpaBEeHCTBA M HUX CHUCTEMBl, B TOM YHUCIE C
OrpaHUYEHUSIMH, HAIIPUMEP, B LIEJIBIX YHCTIaX.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUW U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpUMEHEHUEM TpadUUeCKUX MpPEACTaBICHUA (yCTaHABIMBATh, HMMEET JIU
YpaBHEHUE WM CHCTEMA YpPAaBHEHWI pEIICHHs, €CIHM HMEET, TO CKOJbKO, U
npouee).

Pemarb TekcTOBBIE 3aauM  aireOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTE€MaTU4YeCKOM MOJEIM pPEAIbHONM CUTyallMd WIM [PUKIAJHOW 3a/Jauu,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEIBHOCTH H IPOTPECCHU

CBOOOIHO omnepupoBaTh MNOHATHSIMHU: 3aBHCUMOCTb, (YHKIMS, Trpauk
GyHKUMH, TpsMas OPONOPLHMOHAIBHOCTb, JIMHEWHass (QyHKUMs, oOpaTHas
MPOTMOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast (PyHKITHS.

UccnenoBarh QyHkImio o e€ rpaduky, ycTaHaBIUBAaTh CBOMCTBA (DYHKIIHIA:
00JacTh OMpENEICHUsl, MHOXKECTBO 3HAUYEHHM, HYIM (YHKLIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUS, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Onpenensatp nosoxeHue rpaduka KBaapaTUYHOW (PYHKIIMM B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON QPYHKIUU TI0 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHS 3a7a4.

Ha mpumepe kBaapatuunoit ¢pyHkimu ctpoutsh rpaduk dyakum y =af(kx +
b) + ¢ ¢ nomomrkio peobpazoBanmii rpaduka pynkmu y=Ff(X).

WnmoctpupoBaTh € MOMOIIBI0 Tpaduka pealbHYI0 3aBUCMMOCTb WU
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpUIeCKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEAOBATENBHOCTD, apuMeTHUIECKAs
U T€OMETPUYECKasi TPOTPECCHH.



3amaBaTh IOCJIEJOBATEIBHOCTH Pa3HbIMM CIOCOOAMHU: ONHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOILIBIO0 (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTH TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacro3naBaTh ¥ TOPUBOAUTH TNPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEH,  OIPAHUYEHHBIX  IOCJIEOBAaTEIBbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HMmeTh npeAcTaBieHHE O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPHUECKON MPOTrPECCUH.

[IpuMeHsATh METOA MAaTEMAaTUYECKOW HHIYKLIUN ITPU PEILICHUN 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI

1 UNCJIA U BBIYUCJIEHMA. 11 1 bubmuorexa [JOK
PannonanbeHble yncia (IOBTOpEHNUE) https://m.eds00.ru/77e09b13

5 OVYHKIMU. Koopaunatel u 17 1 bu6mmoreka [IOK
rpaduku. OyHKIIUU https://m.edso0o.ru/77e09b13

3 AJITEBPAMYECKUE BBIPAXXEHU . 7 bubnuorexa [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edso0.ru/77e09b13

4 YPABHEHH%IlCHCTENHﬂ 10 1 bubmuorexa [JOK
YPABHEHMUMN. Jlunelinble ypaBHEHUS https://m.edso0.ru/77e09b13

5 UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ 6 bu6mmoreka [IOK
HaTypaJIbHBIM I10Ka3aTelIeM https://m.edsoo.ru/77e09b13

5 AJITEBPAMYECKUE BBIPAXXEHU . 23 1 bubnunorexa [JOK
MHorouneHsl https://m.edso0.ru/77e09b13

7 AJITEBPAMYECKHWE BbIPAXXEHU . 14 1 bubmuorexa [JOK
DopMyJIbl COKPAILEHHOTO YMHOXKEHUS https://m.edsoo.ru/77e09b13

bubnmoreka [JOK

8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10 https://m.e dsogru 7760913

9 OYHKIWUN. Jluneiinas GyHKIIIS 16 1 }k?tlffglyllr?]f(;cszgﬁ/li?eo%m
YPABHEHI/I}} N CUCTEMBI Bu6miorexa LOK

10 YPABHEHUMMU. CucremMbl IMHEHHBIX 14 1

ypaBHEHUU

https://m.edsoo.ru/77e09b13
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1 [ToBTOpenue, 06001eHNE, 8 bubmuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/77e09b13

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnnoreka [HOK
HepaBenctBa https://m.eds00.ru/6d40b704
5 UNCJIA U BBIUMCJIEHUW . KBaapaTtHbrit 17 1 bubnuorexa [JOK
KOpPEHb https://m.edso0.ru/6d40b704
3 YPABHEHUWSA 1 HEPABEHCTBA. 17 1 bubmuoreka [JOK
KBagparusle ypaBHeHUS https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubmuorexa [JOK
JpoOHO-palinoHalbHbIe BHIPAKEHUS https://m.eds00.ru/6d40b704
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1 bubnuotexa [JOK
JIpoOHO-palmoHanbHbIe ypaBHEHUS https://m.edso00.ru/6d40b704
bu6mmoreka [IOK
6 OYHKLMH 15 1 https://m.eds00.ru/6d40b704
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 bubnmnorexa [JOK
Crenenu https://m.edso00.ru/6d40b704
bubmuorexa [JOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTs 7 1 httos://m.edsoo.ru/6d40b704
9 [ToBTOpenue, 0600IIEHNE, 10 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0



https://m.edsoo.ru/6d40b704
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bub6numoreka [IOK
1 OYHKIIN 25 1 https://m.edsoo.ru/133deaba
5 YPABHEHHMA 1 HEPABEHCTBA. 15 1 bubmuoreka [{OK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJITENOBATEJIBHOCTHU 25 1 bubmmoreka [JOK
N ITPOI'PECCHUU https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKHWE BbIPAXXEHU . 12 1 bubmuorexa [{OK
Crenenb C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS bubmmnoreka HOK
6 - 34 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
aTa mudpoBLIe
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl

1 [ToBTOpenue. PaninoHanbHbie yncia 1 https://m.edsoo.ru/d348281e
[ToBTOpenue. CpaBHeHue,

2 YHOPHACTHBARAS M 1 https://m.edsoo.ru/5df6d55¢
apu(pMETHIECKUE IEHCTBHSI C
palMoOHAIBHBIMM YHCIAMU
IToBTOpenue. Uncnona as,

3 BTOPCHIE. THCTOBAL HpAMaR 1 https://m.eds00.ru/7daf1949
MOMYJIb YHCIIa
IToBropenue. IIponeHTsl, 3anuch

4 MIPOLIEHTOB B BUJIE€ ApOoOU U 1po0u 1 https://m.eds00.ru/71988326
B BH/JIE MPOIICHTOB
I1 .T

5 OBTOPCHIUC. L pH OCHOBHPIC 1 https://m.edsoo.ru/47e26b56
3a/1a4v Ha IPOLIEHTHI
IToBTOpenue. Tpu ocHO e

6 PTOPEHHE. 1 PH OCHOBHE! 1 https://m.edsoo.ru/dcac493c
3a/1a4u Ha TPOLIEHTHI
IT .P

7 OBTOPCHHE. FEIICHHE TEKCTOBBIX 1 https://m.edsoo.ru/d5df95ed
3a/1a4 apuPMETHIECKUM CTIOCOOOM
[ToBTOpenue. Pemenue 3a1ay u3
peanbHOM MPaKTUKU HA YaCTH,

8 IpoOu, MPOLEHTHI, IPUMEHEHUE 1 https://m.edsoo.ru/1812dac7

OTHOILIEHUI U IPOIOPIUHI IPH
penieHnu 3a1a4



https://m.edsoo.ru/d348281e
https://m.edsoo.ru/5df6d55c
https://m.edsoo.ru/7daf1949
https://m.edsoo.ru/71988326
https://m.edsoo.ru/47e26b56
https://m.edsoo.ru/dcac493c
https://m.edsoo.ru/d5df95ed
https://m.edsoo.ru/1812dac7

10

IToBropenue. Pemenne 3anay us3
peasIbHOM MPaKTUKH HA YacTH,
IpoOu, MPOLEHTHI, IPUMEHEHUE
OTHOIIEHUH U MPONOPIUHI NTPU
pelIeHnu 3a1ad

IToBrOopenue. PeanbHble
3aBMCHMOCTH; PELICHHE 3a/1a4 Ha
JBMOKEHUE, paboTy, HOKYIIKH,
HaJIOTH

https://m.edso0.ru/712d9e9a

https://m.edsoo.ru/aeaeflfs

11

KonTponbhas padbota no teme
"PannonanbHble yncna”

https://m.edsoo.ru/14dd713f

12
13

Koopaunara Touku Ha npsiMoi

Yucnosbie IMPOMCIKYTKHU

https://m.edsoo.ru/d912d86d

https://m.edsoo.ru/af99f7e8

14

15

YucnoBble IPOMEKYTKH

Paccrosnue MCKAY ABYMS TOYKaMU

KOOPAMHATHOU MPSAMOK

https://m.edsoo.ru/8f19e476

https://m.eds00.ru/63187218

16

[IpssMmoyronbHas cucrema
KoopauHaT. AGciycca u opArHaTa
TOYKH Ha KOOPJWHATHON
IJIOCKOCTH

https://m.edsoo.ru/fc45fa3e

17

[IpssMoyronpHas cucrema
KoopauHat. AOcycca U OpJIMHAaTa
TOYKHM Ha KOOPAUHATHOU
IUIOCKOCTH

https://m.edsoo.ru/2e34136¢

18

19

[Tpumeps rpadhuKoB, 3a1aHHBIX
bopmynamu
[Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

https://m.edsoo.ru/ed4a8e33

bubmmoreka [IOK
https://m.eds00.ru/8e566725



https://m.edsoo.ru/712d9e9a
https://m.edsoo.ru/aeaef1f5
https://m.edsoo.ru/14dd713f
https://m.edsoo.ru/d912d86d
https://m.edsoo.ru/af99f7e8
https://m.edsoo.ru/8f19e476
https://m.edsoo.ru/63187218
https://m.edsoo.ru/fc45fa3e
https://m.edsoo.ru/2e34136c
https://m.edsoo.ru/ed4a8e33
https://m.edsoo.ru/8e566725

UreHue rpadKoOB peaibHBIX

20 N https://m.edsoo.ru/e57ald5c
3aBHCUMOCTEH

21 DYHKUNOHAILHEIC 32BHCHMOCTH https://m.edsoo.ru/71al8efb
MEXTy BEIIMYUHAME
[Tonstue pynkmuu. OyHKIMA Kak

22 MaTreMaTH4eCcKast MOJIe/b https://m.edsoo.ru/de2d47c9
peanpHOTOo mpolecca
[Tonsatue Qpynkunu. OyHKUIKSA KaK

23 MaTreMaTH4ecKasi MOJIe/b https://m.edsoo.ru/f6eef2eb
peanpHOTOo Ipolecca
[onsarue Gpynkimn. OyHKIUS KaK

24 MaTreMaTH4YeCKast MOJIE/b https://m.edsoo.ru/4ac763cf
peanpHOTOo Ipolecca

25 O6JIaCTI>UOHp€)IeJI€HI/I$I u 00nacte https://m.edsoo.ru/e6ce779a
3HaYEHUN PYHKIHNH

26 O6J‘IaCTBvOHpeL[eJ'IeHI/I$I u obnacth https://m.edsoo.ru/e2b63e61
3HaYEHUHN PYHKIINH

27 CriocoOwI 3a1anust PYHKITUU https://m.eds00.ru/36a6d868

28 I'paduk pynkumm https://m.edsoo.ru/c8c2a3fd
KonTponbhas pabota no teme

29 "Koopaunats! 1 https://m.edsoo.ru/fb8eb9f9
rpaduxu. Oyakmn"
BripakeHue ¢ mepeMeHHBIMHU.

30 3HaueHUE BBIPAKCHHUS C https://m.eds00.ru/946543af
MIePEeMEHHBIMHU
BripaxkeHue ¢ nepeMeHHbIMU.

31 3HaueHue BBIPAXKEHUS C https://m.edsoo.ru/af6d4ade

NEPEMEHHBIMU



https://m.edsoo.ru/e57a1d5c
https://m.edsoo.ru/71a18efb
https://m.edsoo.ru/de2d47c9
https://m.edsoo.ru/f6eef2eb
https://m.edsoo.ru/4ac763cf
https://m.edsoo.ru/e6ce779a
https://m.edsoo.ru/e2b63e61
https://m.edsoo.ru/36a6d868
https://m.edsoo.ru/c8c2a3fd
https://m.edsoo.ru/fb8eb9f9
https://m.edsoo.ru/946543af
https://m.edsoo.ru/af6d4ade

BeIpaxxeHue ¢ nepeMeHHBbIMH.

32 3HaYeHHUE BBIPAKEHUS C https://m.edso0o.ru/3e61643d
TIEPEMEHHBIMH
[IpencraBnenue 3aBUCUMOCTH

33 MEXy BEIMYNHAMHU B BHJIC https://m.edsoo.ru/4cbdcc85
bopmyIbl
[IpencraBnenne 3aBUCUMOCTH

34 MEK1y BEJINUMHAMU B BUJIE https://m.edso0.ru/63f392a5
bopmyIbr

35 Boruncnenus o hopmynam https://m.edso00.ru/a6245673

36 Berancnenus o popmynam https://m.eds00.ru/21fd9dc8
0% i .

37 DABHEHHS © O/HOM HEpoMEHHon https://m.edsoo.ru/9462ea%
Kopens ypaBHeHUs
Croii . .

38 ponctsa y?aBHeHHH © oAHon https://m.edsoo.ru/3a33f656
MepeMEeHHON
Croii . .

39 pouctsa yPaBHeHHH © oAHon https://m.edsoo.ru/cfa9e87e
MepeMEHHOMN

40 PaBHOCHIIBHOCTB YpaBHEHMI https://m.edsoo.ru/5dcb59d5
0%

a1 PABHEHHE KAl MATEMaTHHACCRa https://m.eds00.ru/67b549fc
MOJIeTTb peaTbHOU CUTYaIUN
q . .

42 ACI0 KOPHEH JIHHCHHOTO https://m.edsoo.ru/f85f9dal
YpaBHCHHUS
q . .

43 FCIO KOPHEH IHHCHHOTO https://m.edsoo.ru/ade61bb2
ypaBHEHUs
P

44 clrenne TeKCTOUBHX st ¢ . https://m.edsoo.ru/f3fd499c
MTOMOIIIBIO JTMHEWHBIX YpaBHEHUH
TTusei

45 MHCHHO® ypanHemIe, https://m.edsoo.ru/bfob924a

coJieprKaIiee 3HaK MOJTYJIs



https://m.edsoo.ru/3e61643d
https://m.edsoo.ru/4cbdcc85
https://m.edsoo.ru/63f392a5
https://m.edsoo.ru/a6245673
https://m.edsoo.ru/21fd9dc8
https://m.edsoo.ru/9462ea9e
https://m.edsoo.ru/3a33f656
https://m.edsoo.ru/cfa9e87e
https://m.edsoo.ru/5dcb59d5
https://m.edsoo.ru/67b549fc
https://m.edsoo.ru/f85f9da1
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https://m.edsoo.ru/bf9b924a

46

KonrponsHas pabora mo remam
"BeipakeHus ¢ nepeMeHHbIMA ",
"JIuneitnpie ypaBHEeHUS "

https://m.edsoo0.ru/1873ef27

47

48

49

CreneHsb ¢ HaTypalbHBIM
HOKa3aTeneM

CBolicTBa CTENEHU C HATYpPaJbHbIM
MoKa3areieM

CBoiicTBa CTENEHU C HATYPaJIbHBIM
oKasarejieM

https://m.edsoo.ru/481ded26

https://m.edsoo.ru/9c8e7d9d

https://m.edsoo0.ru/36e278c5

50

51

52

CBolicTBa CTENEHU C HATYPAJIbHBIM
[IOKa3aTeneM

3anuce 4Kciaa B JeCATHIYHOM
MMO3UIIMOHHOM CUCTEME CUMCIIECHHUS
3anuce 4Kcaa B JeCITUYHON
MMO3UIMOHHOM CHCTEME CUHCIICHUS

https://m.edsoo.ru/928c17fd

https://m.edso0.ru/819b18a2

https://m.eds00.ru/61935811

53

54

55

56

Onunouwrenbl. OnHOYIEH
crangaptHoro Buaa. CTeneHn
OJHOWIEHA

Opnnounensl. OnHOUIIEH
crangaptHoro Buaa. CTeneHn
OJTHOUJIEHA

MHorousieHbl. MHOrO4JIEH
cTtangaptHoro Buaa. CteneHnb
MHOT'OYJICHA

MHuorouiensl. MHOrOWIEH
cTtangaptHoro Buaa. CteneHn
MHOT'OYJICHA

https://m.edsoo.ru/11727ach

https://m.edsoo.ru/8c3a7f53

https://m.edsoo.ru/fd948dea

https://m.edsoo.ru/fa7c91c3

57

CrnokeHne 1 BEIYUTAaHHUE

https://m.edsoo.ru/8fd54el11l



https://m.edsoo.ru/1873ef27
https://m.edsoo.ru/481ded26
https://m.edsoo.ru/9c8e7d9d
https://m.edsoo.ru/36e278c5
https://m.edsoo.ru/928c17fd
https://m.edsoo.ru/819b18a2
https://m.edsoo.ru/61935811
https://m.edsoo.ru/11727ac5
https://m.edsoo.ru/8c3a7f53
https://m.edsoo.ru/fd948dea
https://m.edsoo.ru/fa7c91c3
https://m.edsoo.ru/8fd54e11

MHOT'O4JICHOB

CrnoskeHne 1 BEIYUTaHHUE

58 https://m.edsoo.ru/3733bf4a
MHOT'O4YJICHOB
C

59 FIOIKCHTHE H BLIEHTAIE https://m.edsoo.ru/3a2714bb
MHOT'OYJIEHOB
%

60 MHOMEHHAC 1 ACTeHIe https://m.edsoo.ru/62b7f5eb
MHOT'O4YJICHOB

61 YMHOXCHHE  JICTICHHE https://m.edsoo.ru/489d7f85
MHOT'O4YJICHOB

62 Y MHOXCHHE H JCICHHE https://m.edsoo.ru/2d6¢9c7d
MHOTOYJIEHOB
%

63 MHOMEHAC 1 AeTeHne https://m.edsoo0.ru/b6577ff1
MHOT'O4YJICHOB
IT

64 peo0pasoBanue uenoro https://m.edsoo.ru/c7a7fb42
BBIpa)KeHI/ISI B MHOT'OYJICH
IT

65 peodpasosanue nexoro https://m.edsoo.ru/c2a26ad8
BBIP2KEHUSI B MHOTOUJICH
IIpeoO

66 DEODPA3OBAHME HETOTO https://m.edsoo.ru/b4c45124
BBIpa)KeHI/ISI B MHOT'OYJICH

67 Kopau MHOrO4IIEHA https://m.eds00.ru/8438231d

68 Kopuu MHOTOWIEHA https://m.edsoo.ru/d5d18e54
ToxnectBo. ToxkaeCTBEHHBIE

69 peoOpa3oOBaHUs ANreOpanIecKuX https://m.eds00.ru/9b737dd9
BBIPAKCHU I
ToxnectBo. ToxkaeCTBEHHBIE

70 npeoOpa3oBaHus anredpandeckux https://m.edso0.ru/5b3c9399
BBIPAKCHUI

71 ToxnectBo. ToxnecTBEHHBIE https://m.edsoo.ru/abe9629e



https://m.edsoo.ru/3733bf4a
https://m.edsoo.ru/3a2714bb
https://m.edsoo.ru/62b7f5eb
https://m.edsoo.ru/489d7f85
https://m.edsoo.ru/2d6c9c7d
https://m.edsoo.ru/b6577ff1
https://m.edsoo.ru/c7a7fb42
https://m.edsoo.ru/c2a26ad8
https://m.edsoo.ru/b4c45124
https://m.edsoo.ru/8438231d
https://m.edsoo.ru/d5d18e54
https://m.edsoo.ru/9b737dd9
https://m.edsoo.ru/5b3c9399
https://m.edsoo.ru/abe9629e

peoOpa3oBaHus anredpandecKux
BBIPAKECHU I

ToxnectBo. ToxxaecTBEHHEIE

72 npeoOpa3oBaHus anredpandeckux https://m.edsoo.ru/a4be2e94
BBIPAKCHUIN
ToxnectBo. TOXXIEeCTBEHHBIE

73 npeoOpa3oBaHMs AreOpandecKux https://m.eds00.ru/9dd98d82
BBIPA)KCHUI

74 Jloka3aTenbCTBO TOXKJIECTB https://m.edsoo.ru/5b989¢ef1
KonTponbHas padora no temam

75 "CteneHs ¢ HaTypaIbHBIM https://m.edsoo.ru/b6ae474e
nokazarenem", "MHorouicHs!"
K

76 Bapat CyMMbl 1 KBaﬂpaTy https://m.edsoo.ru/fb565ffb
Pa3HOCTH JIBYX BBIPAXKCHUI
K

77 Bajpat CB:MMH HECKOJIbKIX https://m.edsoo.ru/b9f67615
BBIpKEHU N
Ky6 0

78 YO CYMMBEH KYD PastocTH 2Byx https://m.edsoo.ru/bf42d8b7
BBIpKEHU I
P

79 AsHOCTH KVBaHp aToB ABYX https://m.edsoo.ru/3b3c8cd2
BBIpKEHU I
I1

80 DOHMSBEACHHE pV%HOCTH 1 CYMMI https://m.edsoo.ru/a31c7e85
JIBYX BBIPAKCHUIA
IT

81 POM3BEIEHHE pvagHOCTH H CYMMBL https://m.eds00.ru/9263d265
JIBYX BBIPKCHHM
C 0

82 yMMa i prHOCTL KyoOB AByX https://m.edsoo.ru/fa43caef
BBIpKEHU N

83 Cymma i pasHocTh Ky0OB /1ByX https://m.edsoo0.ru/a97811f1

BBIPAKCHUIN



https://m.edsoo.ru/a4be2e94
https://m.edsoo.ru/9dd98d82
https://m.edsoo.ru/5b989ef1
https://m.edsoo.ru/b6ae474e
https://m.edsoo.ru/fb565ffb
https://m.edsoo.ru/b9f67615
https://m.edsoo.ru/bf42d8b7
https://m.edsoo.ru/3b3c8cd2
https://m.edsoo.ru/a31c7e85
https://m.edsoo.ru/9263d265
https://m.edsoo.ru/fa43caef
https://m.edsoo.ru/a97811f1

Paznoxenne MHOroujieHa Ha

84 https://m.edsoo.ru/al64a83c
MHOKHUTEIHN
[IpousBeneHne pa3HOCTH CyMMBI

85 IBYX BBIPQXKECHUH, CyMMa U https://m.edsoo.ru/f77d6914
Pa3HOCTh KyOOB JIBYX BBIPAKCHHUN
P

86 A3TOACHUE MHOTOHICHA Ha https://m.edsoo.ru/535f26ee
MHOKHUTEIHN
B §]

87 PIFICCERME ODIIETO MHOMHTEIA 38 https://m.edsoo.ru/a1568c9e
CKOOKH

88 Mertox rpynmupoBKU https://m.edsoo.ru/8d842fea
KontponbHas paboTa o teme

89 "DopMyIibl COKpPAIIEHHOTO https://m.edsoo.ru/ce55b746
YMHOXEHHS"

90 ﬂeHI:IMOCTB HEIBIX HHCEIL. https://m.edsoo.ru/f215e¢992
CBoMCTBa IETUMOCTH

91 ﬂeHI:IMOCTB HEIIBIX HHCC. https://m.edsoo.ru/d776fdb7
CBoiicTBa IEIUMOCTH
I1 .

92 POCTHG " CO(_:,TaBHHe e https://m.edsoo.ru/dd5b7226
YéTHbIE U HEUETHEIE YHCIIa
[Tpusnaku genumoctu Ha 2, 4, 8, 5,

93 https://m.edsoo.ru/c19cd52f
3,6,9, 10, 11 .
[Tpusnaku nenumMoctu Ha 2, 4, 8, 5,

94 https://m.edsoo.ru/e8d6854d
3,6, 9, 10, 11 2
[Tpu3Haku JeTUMOCTH CYMMBI U

95 MPOU3BENEHUS LIENBIX YUCEN IIPU https://m.edsoo.ru/e4ca3234
pelIeHnu 3a1a9
Hau6 i OOIIuIi

96 AMOOJILILIHIT OOTIHH ACTHTEIE H https://m.edso0.ru/978e31bc

HaMMeHblIee o0IIee KpaTHOE ABYX



https://m.edsoo.ru/a164a83c
https://m.edsoo.ru/f77d6914
https://m.edsoo.ru/535f26ee
https://m.edsoo.ru/a1568c9e
https://m.edsoo.ru/8d842fea
https://m.edsoo.ru/ce55b746
https://m.edsoo.ru/f215e992
https://m.edsoo.ru/d776fdb7
https://m.edsoo.ru/dd5b7226
https://m.edsoo.ru/c19cd52f
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YHUCCJI

97 B3anMHO mipocThie unca 1 https://m.edsoo.ru/fccafafd
98 Anroputy Epicnitfia. llenettite ¢ 1 https://m.edsoo.ru/1d5c33c4
OCTaTKOM
99 CPaBHEHIA LEIIbIX HHCEI 11O 1 https://m.edsoo.ru/8dfclbdl
MOJTYJII0 HATYpPAJILHOTO YHCIIa
100 Jluneitnas Qpynkuus, e€ cBoiicTBa 1 https://m.edsoo.ru/8bf17854
101 Jluneitnast pynknus, e€ cBolicTBa 1 https://m.edsoo.ru/5a5b98c4
102 Jluneitnas Qpynkuus, e€ cBoiicTBa 1 https://m.edsoo.ru/17e74616
103 I'paduk nmuHeitHON QYyHKITUU 1 https://m.edsoo.ru/bd9b9a97
104 I'paduk nuneitHON HyHKIIUU 1 https://m.edso00.ru/27ad3a6f
105 I'paduk nmuHeitHON QYyHKITUU 1 https://m.edsoo.ru/8aa52d23
106 I'padux nmuHEHHON QyHKIIH 1 https://m.edsoo.ru/d857c5ca
107 I'paduk pynkuun y = | X | 1 https://m.edsoo.ru/7b986e97
108 I'padux pyHkImu y = | X | 1 https://m.eds00.ru/83142da8
109 I'paduk pynkuun y = | X | 1 https://m.edsoo.ru/chfd91ce
110 I'paduk pynkunn y = | x | 1 https://m.eds00.ru/174d5832
111 KycouHo-3aanHble QyHKINU 1 https://m.eds00.ru/395f6817
112 Kycouno-3anannsie GyHKIIMN 1 https://m.edsoo.ru/dd7d53f4
113 KycouHo-3aanHble pyHKINU 1 https://m.edsoo.ru/89d67e44
114 Kycouno-3anannpie GyHKIIIN 1 https://m.edso0.ru/441d54b6
KonrtponsHas pabora no remam
115 "Menumocts", "JIunelinas 1 https://m.edsoo.ru/b9751294
byakms"
116 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMU 1 https://m.edsoo.ru/9e8d98ce
117 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMHU 1 https://m.edsoo.ru/abac3fab



https://m.edsoo.ru/fccafafd
https://m.edsoo.ru/1d5c33c4
https://m.edsoo.ru/8dfc1bd1
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https://m.edsoo.ru/bd9b9a97
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https://m.edsoo.ru/abac3fab

118

I'padux nuHEHHOTO ypaBHEHHUS C
ABYMsI IEpEMEHHBIMH

https://m.edsoo.ru/489ec4c2

119

120

I'padux nuHEHHOTO ypaBHEHHUS C
JBYMS TIEPEMEHHBIMU

CucreMbl TMHEUHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/11e7c825

https://m.edsoo.ru/6dd472eb

121

CucreMbl TUHEHHBIX YPaBHEHUH €
IBYMsl IEPEMEHHBIMU

https://m.edsoo.ru/73894feb

122

123

124

125

I'padmyeckuit MeTo pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

I'paduueckuii MeToa penieHus
CUCTEMBI JINHEWHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMHU

Pemenue cucrem JIMHENHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU
METOJIOM NOACTAHOBKH U METOJIOM
CIIOKECHHUS

Pemenne cucteM THHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
METOJIOM ITOJICTAHOBKHM U METOJIOM
CIIOJKEHHUS

https://m.edsoo.ru/e567a682

https://m.edsoo.ru/cd3f73f5

https://m.edsoo.ru/bcc43c88

https://m.edsoo.ru/b4cf997d

126

Pemenne cucteM THHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
METOJIOM ITOJICTAHOBKHM U METOJIOM
CIIOJKEHHUS

https://m.edso0.ru/b73c7335

127

Cucrema IByX JIMHEHHBIX
YPaBHEHHH C ABYMS NTEPEMEHHBIMU

https://m.edsoo.ru/d8abb171



https://m.edsoo.ru/489ec4c2
https://m.edsoo.ru/11e7c825
https://m.edsoo.ru/6dd472eb
https://m.edsoo.ru/73894feb
https://m.edsoo.ru/e567a682
https://m.edsoo.ru/cd3f73f5
https://m.edsoo.ru/bcc43c88
https://m.edsoo.ru/b4cf997d
https://m.edsoo.ru/b73c7335
https://m.edsoo.ru/d8abb171

KaK MOJIEJIb pEaIbHOM CUTyaluu

128

129

130

131

KontponbHas pabora no teme
"CucTteMbl TUHEHHBIX ypaBHEHUH'"/
Bcepoccuiickas npoBepodHas
pabora

Hroroas koHTpoabHas paboTa /
Bcepoccuiickas npoBepoyHas
pabora

[ToBTOpEeHME M 00OOIICHNE.
Pemenue cucreM JIMHEHHBIX
YpaBHEHHH C IByMs IEPEMEHHBIMU
METO/IOM IT0JICTAHOBKHA M METOIOM
CIIOKEHUS

[ToBTOpEeHME M 0OOOIICHNE.

CreneHb ¢ HaTypaJlbHBIM
IIOKa3aTesieM

https://m.edsoo.ru/d958c73f

https://m.edso0.ru/25246e48

https://m.edsoo.ru/72d8cbc6

https://m.edsoo.ru/c28a96f9

132

[ToBTOpeHue u 060061IEeHNE.
OnHOYJIEHBI U MHOTOUJICHBI.
ToxnecTBeHHbIe TpeoOpa3zoBaHus
anreOpandecKux BhIpayKeHHM

https://m.edsoo.ru/4bd4ef49

133

[ToBTOpeHue u 060061IeHNE.
@opMyIIbl COKpAIEHHOTO
YMHOXKEHUS

https://m.edsoo.ru/78c92bce

134

135

[ToBTOpeHME M 00OOIIEHNE.
Koopaunats! u rpaguku.
[ToBTOpenue u o6o0IIEHHE.
Jluneiinas QyHKIus 1 e€ cBoiicTBa

https://m.edsoo0.ru/13a9adc3

https://m.edsoo.ru/4f3a3a7f

136

[ToBTOpenHue u 06odIIEeHNE.

https://m.edsoo.ru/2b6c24bd



https://m.edsoo.ru/d958c73f
https://m.edsoo.ru/25246e48
https://m.edsoo.ru/72d8cbc6
https://m.edsoo.ru/c28a96f9
https://m.edsoo.ru/4bd4ef49
https://m.edsoo.ru/78c92bce
https://m.edsoo.ru/13a9adc3
https://m.edsoo.ru/4f3a3a7f
https://m.edsoo.ru/2b6c24bd

Pemmenue cucreM NTUHENHBIX
yYpaBHEHUH ¢ JBYMS IEPEMEHHBIMHU

137

[ToBTOpenue u o0oOIIEHHE.
Pemrenue cucreM THHEMHBIX
YpaBHEHHI C ABYMS TIEPEMECHHBIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

137

bu6nmorexa [IOK
https://m.edsoo.ru/ac20936a



https://m.edsoo.ru/ac20936a

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
o Tema ypoka Koutpoabusie IIpakTHyeckue Aara unpponbie
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypenI

1 UwucioBbie HEPaBEHCTBA 1 https://m.edsoo.ru/a5c7f248

2 CBoiicTBa YUCITIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/ach35975

3 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/fc2dae92

4 JlokazaTenbCTBO HEPABEHCTB 1 https://m.edsoo.ru/b22d4aed

5 HlepaseHCTEO ¢ MepeMeHHON. 1 https://m.edsoo.ru/b2862a7c
Crtporue u HeCTpOrue HepaBEHCTBA

6 HeparercTno ¢ nepemerHof. 1 https://m.edsoo.ru/e54bccbb
Crporue u HeCTpOrue HepaBeHCTBA
CrnosxeHue 1 yMHOKEHHUE YHCIOBbIX

7 HepaBeHCTB. OlIeHUBaHUE 3HAUCHUS 1 https://m.edsoo.ru/e6651a2d
BBIPKCHUS
CrnosxeHue 1 yMHOKEHHUE YHCIOBbIX

8 HepaBeHCTB. OlIeHHUBaHUE 3HAUCHUS 1 https://m.edsoo.ru/acda7312
BBIPKCHUS
[TonsiTHE O pellIeHnH HEPAaBEHCTBA C

9 OJIHOM mepeMeHHO. MHOKeCTBO 1 https://m.edsoo.ru/82bcde3e
pelIeHn HEPaBEHCTBA
[TonsiTHE O pellIeHnH HEPAaBEHCTBA C

10 OJIHOM TIepeMeHHOI. MHOXeCcTBO 1 https://m.edsoo.ru/9bac518d
pelieHnii HepaBeHCTBA

11 PaBHOCHIILHbIC HEPABEHCTB. 1 https://m.eds00.ru/39a81992

HepasencrtBo-cnencraue



https://m.edsoo.ru/a5c7f248
https://m.edsoo.ru/acb35975
https://m.edsoo.ru/fc2dae92
https://m.edsoo.ru/b22d4aed
https://m.edsoo.ru/b2862a7c
https://m.edsoo.ru/e54bccbb
https://m.edsoo.ru/e6651a2d
https://m.edsoo.ru/acda7312
https://m.edsoo.ru/82bcde3e
https://m.edsoo.ru/9bac518d
https://m.edsoo.ru/39a81992

12

YucnoBble IPOMEKYTKH

https://m.edsoo.ru/23c9a331

JIuHeitHoe HepaBEHCTBO C OJAHOM

13 IIEPEMEHHON U MHOKECTBO €T0 https://m.edsoo.ru/11c413ac
peLeHuit
Pemenne nuHeiHBIX HEPABEHCTB C

14 . . p https://m.edsoo0.ru/53e9a6e6
OJIHOM MEPEMEHHOM
Pemnrenue 1MHENHBIX HEPABEHCTB C

15 ! X Hep https://m.eds00.ru/676865f
OJIHOM MEepEMEHHOM
Pemnrenue 1MHENHLIX HEPABEHCTB C

16 . . p https://m.edsoo.ru/c7a7adfe
OJIHOM TIEPEMEHHOM
CucreMbl TMHENHBIX HEPABEHCTB C

17 . N p https://m.edsoo.ru/596facae
OJIHOM mepeMeHHOM
CucreMbl TMHEHHBIX HEPABEHCTB C

18 . . p https://m.edso0.ru/994851d5
OJIHOW TIEpEMEHHOMN
Pemrenne TekCTOBBIX 3a7a4 C

19 MOMOIIBIO JIMHEWHBIX HEPABEHCTB C https://m.edsoo.ru/d2e18b84
OJIHOM IIEPEMEHHOMN
KontpoasHas padbora mo Teme

20 " P ,I,) https://m.edsoo.ru/f23eeea7

Hepasencra

21 KBagparusie kopHU https://m.edsoo.ru/f9e6ald3
ApudmeTnueckuii KBaapaTHBIH

22 pud N AP https://m.edsoo.ru/8831eec4
KOpEHb U €ro CBOWCTBA
ApudmeTnueckuii KBaapaTHBIH

23 pud N AP https://m.edsoo.ru/5df132c8
KOpEHb U €ro CBOWCTBA
[TonsTHE UppaATMOHATIEHOTO YHCIIA.

24 JleicTBUA ¢ HppallMOHAIBHBIMU https://m.edsoo.ru/9al6bef6
JHUCIIaMU

25 CBoOICTBa AEUCTBUH C https://m.edsoo.ru/a747d292



https://m.edsoo.ru/23c9a331
https://m.edsoo.ru/11c413ac
https://m.edsoo.ru/53e9a6e6
https://m.edsoo.ru/676f865f
https://m.edsoo.ru/c7a7adfe
https://m.edsoo.ru/596facae
https://m.edsoo.ru/994851d5
https://m.edsoo.ru/d2e18b84
https://m.edsoo.ru/f23eeea7
https://m.edsoo.ru/f9e6a1d3
https://m.edsoo.ru/8831eec4
https://m.edsoo.ru/5df132c8
https://m.edsoo.ru/9a16bef6
https://m.edsoo.ru/a747d292

HppalluOHAJIbHBIMU YHCJIaMU

26

27

CBoiicTBa IEHCTBUHA C
HUPPALMOHATIEHBIMU YU CJIAMU

CBoiicTBa IEHCTBUH C
HPPAMOHAILHBIMU YU CIIAMH

https://m.edsoo.ru/14c1d635

https://m.edsoo0.ru/8523cd27

28
29

CpaBHeHuE UppallMOHAIbHBIX YUCEN

CpaBHCHI/Ie HppallMOHAJIBbHBIX YHUCCII

https://m.edsoo.ru/51dc5f5b

https://m.edsoo.ru/5b9f184c

30

MHOXeCTBO )IGI\/JICTBI/ITCJII)HI)IX
yucedn. [Ipencrasienus o
pacIIMpPEeHHIX YUCIOBBIX MHOXKECTB

https://m.edsoo.ru/46ada2al

31

JonycTuMeble 3Ha4eHUS
MIEPEMEHHBIX B BBIPAKEHUSX,
coZep Kaux apuhMeTHIECKIE
KBaJ[paTHbIE KOPHU

https://m.edsoo.ru/9fff1adb

32

33

34

35

JonycTuMeble 3HaUeHUS
MIEPEMEHHBIX B BHIPAKEHUSX,
coJiepKalux apudmeTnyeckue
KBaJIpaTHbIE KOPHU

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKEHUH, COAEPIKALNX
apudmeTnyeckre KBaJapaTHbIe
KOpHU

ToxnecTBeHHbIe TpeoOpa3zoBaHus
BBIPAKCHUH, COAEPIKALLUX
apudmeTnyeckre KBaJapaTHbIe
KOpHU

ToxnecTBeHHbIe TPeoOpa3zoBaHus
BBIPAKCHUH, COAEPIKALLUX

https://m.edsoo.ru/3dae614b

https://m.edso0.ru/473b1931

https://m.edsoo.ru/57f3d7da

https://m.edsoo.ru/4c553d28



https://m.edsoo.ru/14c1d635
https://m.edsoo.ru/8523cd27
https://m.edsoo.ru/51dc5f5b
https://m.edsoo.ru/5b9f184c
https://m.edsoo.ru/46ada2a1
https://m.edsoo.ru/9fff1a9b
https://m.edsoo.ru/3dae614b
https://m.edsoo.ru/473b1931
https://m.edsoo.ru/57f3d7da
https://m.edsoo.ru/4c553d28

apudmeTnuecKkre KBapaTHbIe
KOpHHU

36

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHUH, COAEPIKALLUX
apudmeTnuecKkre KBapaTHbIE
KOpHHU

https://m.edso00.ru/85a9599c¢

37

38

KontponbHas pabora no teme
"KBanpaTHblii KOpeHb"

KBanpatHoe ypaBHeHuE

https://m.edsoo.ru/45f265a7

https://m.edsoo.ru/bdd83aee

39

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KonnuectBo
JEHCTBUTEIBHBIX KOPHEN
KBaJIpaTHOI'O ypaBHEHUS

https://m.edsoo.ru/96e659fa

40

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KomnuectBo
JNENUCTBUTEIBHBIX KOPHEN
KBaJPaTHOI'O YPAaBHEHUS

https://m.edsoo.ru/fb58c78a

41

42

43

®opMyiia KOpHEN KBagpaTHOIO
ypaBHeHus. KomnuecTBo
JNENUCTBUTEIIBHBIX KOPHEN
KBaJPAaTHOI'O YPAaBHEHUS
dopMyita KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuecTso
JIEWCTBUTENBHBIX KOPHEU
KBaJPAaTHOI'O YPABHEHUS

Teopema Buera

https://m.edsoo.ru/a7b66e78

https://m.edso0.ru/984375a9

https://m.edsoo.ru/f12ed3e3

44
45

Teopema Buera

YPaBHeHI/ISI, CBOJYMEIE K JTUHEHHBIM

https://m.edsoo.ru/a99162a7

https://m.edsoo.ru/d6bcc4fa



https://m.edsoo.ru/85a9599c
https://m.edsoo.ru/45f265a7
https://m.edsoo.ru/bdd83aee
https://m.edsoo.ru/96e659fa
https://m.edsoo.ru/fb58c78a
https://m.edsoo.ru/a7b66e78
https://m.edsoo.ru/984375a9
https://m.edsoo.ru/f12ed3e3
https://m.edsoo.ru/a99162a7
https://m.edsoo.ru/d6bcc4fa

YpaBHEHUSIM WJIH K KBaJPATHBIM
YpaBHEHUSM

YpaBHEHUS, CBOAUMBIE K IMHEHHBIM

46 YPaBHEHUSIM WIH K KBaJIpPaTHbIM https://m.edso0.ru/8b265928
ypaBHeHI/ISIM
K e eHue

47 BANIpATHOC YPABHCHHE € https://m.edsoo.ru/78e7149b
rnapameTpoM
P N

48 CIICHIE KBAIPATHDIX YPABHCHHH € https://m.edso0.ru/56fb1558
rapameTpamMmu
P o

49 CHICHHC KBAPATHBIX YPABHCHIH € https://m.edsoo.ru/4efdf939
napameTpamMmu
P N

50 CILICHIC KBA/IPATHIX YPABHCHHH, https://m.edsoo.ru/e43a717d
COJIep>KaIINX 3HaK MOIYJIS
Pemenue xBaapa i,

51 HICHHIE KBA/IPATHRIX YPaBHeHiH https://m.edsoo.ru/d66c7c3b
COJIEp>KaIINX 3HAK MOIYJIS
Yy

52 PABHEHHE fax I\faTeMaTHqGCKaH https://m.edsoo.ru/e3ff753d
MOJACIIb peaJ'II)HOI/I CI/ITyaHI/II/I
P

53 CIIICHHUEC TCKCTOBBIX 3a/1a4 C ) https://m.edsoo.ru/a2a6aac2
MTOMOIIBIO KBaJIPAaTHBIX YpaBHEHUH
KourponsHas padora 110 Teme

54 \ FTPOTIbHA paboTa 11 :M https://m.edsoo.ru/d2bc4d59
KBanpaTHsie ypaBHEeHUs

55 PannonanbHble BbIpasKEHUS https://m.edsoo.ru/2bl6eelc
T )

56 OHGICCIBCHERIC Tpeodp a3?BaHHH https://m.edsoo.ru/ede67487
paIMOHATBHBIX BRIPAXKECHUN
ToxmecTse € nmpeoOpa3oBa

57 PRICCIBEHHGIC Npeobp vB e https://m.edsoo.ru/e8e379ad
paL[I/IOHaJ'II)HI)IX BLIpa)KeHI/II/I
Tox )

58 JICCTBEHIBIC HPEODPASOBATIHA https://m.edsoo0.ru/329beefd

palOHaIbHBIX BRIPAXKEHUN



https://m.edsoo.ru/8b265928
https://m.edsoo.ru/78e7149b
https://m.edsoo.ru/56fb1558
https://m.edsoo.ru/4efdf939
https://m.edsoo.ru/e43a717d
https://m.edsoo.ru/d66c7c3b
https://m.edsoo.ru/e3ff753d
https://m.edsoo.ru/a2a6aac2
https://m.edsoo.ru/d2bc4d59
https://m.edsoo.ru/2b16ee1c
https://m.edsoo.ru/ede67487
https://m.edsoo.ru/e8e379ad
https://m.edsoo.ru/329beefd

59

ToxnecTBeHHbIE TPeoOpa3zoBaHus
paLMOHATIBHBIX BBIPAXKEHUI

https://m.edsoo.ru/4af839b3

60

Anrebpanueckas 1po0b.
JlonycTuMeble 3HaUEHUS
MEPEMEHHBIX B APOOHO-
panMOHABHBIX BBIPAKECHUSIX

https://m.edso0.ru/8f1d3298

61

62

63

Anrebpanyeckas 1poOb.
JonycTuMble 3HaUeHUS
MIEPEMEHHBIX B JPOOHO-
paIMOHATIBLHBIX BBIPAKCHUSIX

Anrebpanyeckas 1poOb.
JlomycTuMble 3HAYEHUS
MIEPEMEHHBIX B JPOOHO-
paMOHABHBIX BBIPAKECHUSIX

OCHOBHOE CBOMCTBO
anreOpandeckoi 1podu

https://m.edsoo.ru/83f25525

https://m.edsoo.ru/a68c4763

https://m.edsoo.ru/fe4b68e9

64

OcHOBHOE CBOMCTBO
anreOpandeckoi 1podu

https://m.edsoo.ru/2e93dc3e

65

66

Cii0’keH1€e U BBIYUTAHUE
anredpandeckux apooeit

CnoxeHue 1 BEIYUTAHHE
anreOpandeckux Apooeit

https://m.edsoo.ru/466ff95f

https://m.edsoo.ru/6ef41cf9

67

VYMHOXKEHUE U AeJICHNE
anreOpandeckux Apooeit

https://m.edsoo.ru/c89ed952

68

69

VYMHOXEHUE U AeJICHNE
anredpanveckux apooeit

YMHOXEHHE U JIeTICHUuE
anreOpandeckux Apooeit

https://m.edsoo.ru/778f45e7

https://m.edsoo.ru/fff87252



https://m.edsoo.ru/4af839b3
https://m.edsoo.ru/8f1d3298
https://m.edsoo.ru/83f25525
https://m.edsoo.ru/a68c4763
https://m.edsoo.ru/fe4b68e9
https://m.edsoo.ru/2e93dc3e
https://m.edsoo.ru/466ff95f
https://m.edsoo.ru/6ef41cf9
https://m.edsoo.ru/c89ed952
https://m.edsoo.ru/778f45e7
https://m.edsoo.ru/fff87252

70

Bossenenue anredpandeckoii qpoou
B CTCIICHb

https://m.edsoo.ru/e5167eab

71

72

KonrponsHas pabora o Teme
"JIpoOHO-palnoHAILHEIC
BbIpakeHus"

JpoOHO-panimoHanbHble ypaBHEHUS

https://m.edsoo.ru/7c4fcd8a

https://m.edso0.ru/5443f982

73

Pemenue npoOHO-paliioHaNbHbBIX
YpaBHEHMH, CBOJAIUXCA K
JMHEWHBIM YPaBHEHUSAM

https://m.edsoo0.ru/92db6d91

74

Pemenue npoOHO-paliioHaNbHbBIX
YpPaBHEHUM, CBOJSIIMXCS K
JIMHEHHBIM ypaBHEHUSIM

https://m.edsoo.ru/c9148d25

75

76

77

Pemenne npoOHO-paliiOHANIBHBIX
YpPaBHEHUM, CBOJSIIMXCS K
JINHEHBIM YpaBHEHUSIM

Pemenue 1po6HO-paiMoOHaIBHBIX
YPaBHEHUH, CBOJIALINXCS K
KBaJIpaTHBIM ypaBHEHUSAM
Pemenue npoOHO-paliiOHaNIbHbBIX
YPaBHEHUH, CBOJIALINXCS K
KBaJIpaTHBIM ypaBHEHUAM

https://m.edsoo.ru/c6ab635f

https://m.edsoo.ru/9d454df9

https://m.edsoo.ru/ddafc3el

78

Pemenue npoOHO-paninoHaIBHBIX
YpPaBHEHUM, CBOJSIINXCS K
KBaJPAaTHBIM YPABHEHUSIM

https://m.edsoo.ru/e35f362f

79

80

Pemenne npoGHO-paninoHaIBHBIX
ypaBHEHUN METOJOM 3aMEHBI
IIEPEMEHHOMN

Pemenue ,[[pO6HO-paLII/IOHaJ'ILHLIX

https://m.edsoo.ru/194da57d

https://m.edsoo.ru/cf9ed5c4



https://m.edsoo.ru/e5167eab
https://m.edsoo.ru/7c4fcd8a
https://m.edsoo.ru/5443f982
https://m.edsoo.ru/92db6d91
https://m.edsoo.ru/c9148d25
https://m.edsoo.ru/c6ab635f
https://m.edsoo.ru/9d454df9
https://m.edsoo.ru/ddafc3e1
https://m.edsoo.ru/e35f362f
https://m.edsoo.ru/194da57d
https://m.edsoo.ru/cf9ed5c4

YPaBHEHUI METOJIOM 3aMEHBI
MepEeMEHHOM

81

82

83

Pemenue 1poOHO-panimoHaTBHBIX
YpaBHEHHI METOZOM 3aMEHbI
MEPEMEHHOMN

Pemenne npoOHO-paliiOHaNIbHBIX
YpaBHEHUU METOJOM 3aMEHBI
MEPEMEHHOM

Pemrenne TekcToBBIX 3a7a4 €

MIOMOILBIO APOOHO-PALMOHATBHBIX
ypaBHEHUH

https://m.edsoo.ru/562ab158

https://m.edsoo.ru/6d5a2554

https://m.edsoo.ru/54752eb9

84

Pemrenue TeKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-PAIMOHATBHBIX
ypaBHEHUH

https://m.edsoo.ru/dlee47b7

85

Pemrenne TeKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-PAITMOHATBHBIX
YpaBHEHUU

https://m.edsoo.ru/ae1329eb

86

87

88

Pemrenne TekcTOBBIX 3a7a4 €
MTOMOIIIBIO APOOHO-PAITMOHATBHBIX
YpaBHEHUU

Pelrenne TeKCTOBBIX 3a1a4 €
MIOMOIIBIO APOOHO-PALMOHATBHBIX
ypaBHEHUH

Pemrenne TeKCTOBBIX 3a1a4 €
MIOMOIIBIO APOOHO-PALMOHATBHBIX
ypaBHEHUH

https://m.edsoo.ru/d82a7917

https://m.edso0.ru/615d1277

https://m.edso0.ru/72713c94

89

I'padnueckas nuTEpIIpeTaLIns
YpaBHEHUH ¢ ABYMS NTEPEMEHHBIMU

https://m.edsoo.ru/belad8e8



https://m.edsoo.ru/562ab158
https://m.edsoo.ru/6d5a2554
https://m.edsoo.ru/54752eb9
https://m.edsoo.ru/d1ee47b7
https://m.edsoo.ru/ae1329eb
https://m.edsoo.ru/d82a7917
https://m.edsoo.ru/615d1277
https://m.edsoo.ru/72713c94
https://m.edsoo.ru/be1ad8e8

KonrponsHas pabora o teme

90 "IIpoGHO-palioHaIbHBIC 1 https://m.edsoo.ru/b9ca755¢
ypaBHeHUs"
91 OGHaCTBUOHpeHeHeHM 1 MHOIKECTBO 1 https://m.edsoo.ru/el11fc472
3HaYeHUH PYHKIUU
92 O6HaCTLUOHpeHeHeHHH 1 MHOIKECTBO 1 https://m.edsoo.ru/fc6ced7c
3HAYCHHUH PYHKITUN
93 CrniocoOsl 3a1anus GyHKIUH https://m.edsoo.ru/3cc842b5
94 I'padux pyHKIIIN https://m.edsoo.ru/f44al4e3
UreHue cBOMCTB PyHKLIUU TTO €€
95 Fpa(i)I/IK}:. [pmveper rpaguicos 1 https://m.edsoo.ru/488864ch
GyHKIMH, OTpaXKarouux peaabHbIe
MIPOLIECCHI
OyHKIUH, OTIMCHIBAIOIIUE TTPSIMYIO
96 U 00paTHYIO MPONOPLUOHATbHbIE 1 https://m.edsoo.ru/99ccce3a
3aBHCUMOCTH, UX I'pauKu
OyHKITUH, OTIUCHIBAIOIIUE MTPSIMYIO
97 1 00paTHYIO IPOMIOPITUOHATILHBIC 1 https://m.edsoo.ru/4d6b37db
3aBUCHUMOCTH, UX TpapuKu
OyHKINH, OTIMCHIBAIOIINE TTPSIMYIO
98 1 00paTHYIO POTIOPIINOHATHHBIE 1 https://m.edsoo.ru/5e42e35a
3aBUCHUMOCTH, UX TpapuKu
99 @yHKIMS y = X2 1 €€ CBOICTBa 1 https://m.edsoo.ru/c4e68f52
100 OyHKIUA y = X2 1 € CBONCTBA 1 https://m.edso0o.ru/77fe4532
101 @yHkuMs y = X3 1 €€ cBoiicTBa 1 https://m.edsoo.ru/5173d5ca
102 OyHKIUA Y =K/X U € CBONCTBa 1 https://m.edsoo.ru/b4adc89a
103 OyHKIUA Y =K/X U e€ cBOiicTBa 1 https://m.edsoo.ru/1d25fdfe
104 DYyHKIUA Y =VX U € CBOICTBA 1 https://m.edsoo.ru/de54ba68



https://m.edsoo.ru/b9ca755c
https://m.edsoo.ru/e11fc472
https://m.edsoo.ru/fc6ce47c
https://m.edsoo.ru/3cc842b5
https://m.edsoo.ru/f44a14e3
https://m.edsoo.ru/488864cb
https://m.edsoo.ru/99ccce3a
https://m.edsoo.ru/4d6b37db
https://m.edsoo.ru/5e42e35a
https://m.edsoo.ru/c4e68f52
https://m.edsoo.ru/77fe4532
https://m.edsoo.ru/5173d5ca
https://m.edsoo.ru/b4adc89a
https://m.edsoo.ru/1d25fdfe
https://m.edsoo.ru/de54ba68

KonrponsHas pabora o teme

105 https://m.edsoo.ru/4c1e7624
"®yukuun"

106 CrerneHb C IEIbIM II0Ka3aTeleM https://m.eds00.ru/954b776e

107 (-BOHCTBA CTETICHH C HCITEIM https://m.edsoo.ru/53ce2912
IoKa3aTeyieM

108 (-BOHCTEA CTCNICHN € [EMEIM https://m.edsoo.ru/e611ledee
MoKa3aTeyieM

109 CBOMCTBA CTETICHH C LEEIM https://m.edsoo.ru/2d35eafc
MoKa3aTeyieM
[IpeoOpazoBaHue BBIpAXKEHUH,

110 coJiepKalliX CTEIECHHU C IEIbIM https://m.edsoo.ru/248e9c6b
IoKa3arelieM
[IpeoOpa3oBaHue BEIpAXKCHUH,

111 COJIEPIKAIMNX CTETIEHU C LEITBIM https://m.edso0.ru/94e8829c
MoKa3areyieM
[IpeoOpazoBaHme BhIpaXKEHUH,

112 COZIEPIKAINX CTETIEHU C LEITBIM https://m.edsoo.ru/6a79a32a
MoKa3aTeyieMm

113 CranpapTHbIi BUA Yyncaa https://m.edsoo.ru/5d6a6b1f

114 CrannapTHBIN BU Yncia https://m.edso00.ru/868a837b

115 JIeficTBUS ¢ YMCITaMH, 3alTMCaHHBIMU https://m.edsoo.ru/6417¢35F
B CTaHJIapPTHOM BHJIE

116 JIeficTBUS ¢ YMCITaMH, 3alTMCaHHBIMU https:/m.edsoo.ru/987d815f
B CTaHJapTHOM BUJIE
Pa3mepsr 00bEKTOB OKPYIKAIOIIETO

117 MHpA, JUIUTEIBHOCTh IIPOLECCOB B https://m.edsoo.ru/2a4b7a7b
OKpY’KarollleM MHUpe

118 Pa3mepnr 00bEKTOB OKPYIKAIOIIETO https://m.edsoo.ru/93bc2dba



https://m.edsoo.ru/4c1e7624
https://m.edsoo.ru/954b776e
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https://m.edsoo.ru/2d35eafc
https://m.edsoo.ru/248e9c6b
https://m.edsoo.ru/94e8829c
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https://m.edsoo.ru/93bc2dba

MHUpa, JJIUTETbHOCTh MPOIIECCOB B
OKpY’KaloIlleM MUpe

Pa3mepbl 00bEKTOB OKPYKAIOIIETO

119 MUpa, JUINTEIBHOCTh IIPOLIECCOB B https://m.edsoo.ru/33fb16ed
OKPYKaroIlIeM MUpPE
120 JleneHue ¢ ocTaTKOM https://m.edsoo.ru/adee3ecf
121 CpaBHCHI LEIIbIX HHCCI 11O https://m.edso0.ru/85b1e5f3
MOJIYJIIO HaTypaJbHOTO YUCIIa
122 CPaBHCHIA LIBIX HHCEI 110 https://m.edso00.ru/29327c5f
MOJIYJIFO HATYpaJbHOTO YUCIIA
123 CBoiicTBa CpaBHEHUH 11O MOJYJIIO https://m.edsoo.ru/b896bba5
124 CBoiicTBa CpaBHEHMI 110 MOJTYJIO https://m.edso00.ru/d88824eb
125 OCTATIH CyMMbI H IPOH3BE/ICHH 10 https://m.edsoo.ru/7398dbcl
JaHHOMY MOYJTIO
KonTponbHas padora no temam
126 "CTeHeHHt’ Hemmocts?/ https://m.eds00.ru/d29769b5
Bcepoccuiickas npoBepouHas
pabota
Hrorosas koHTposIbHAs paboTa /
127 Bcepocculickas npoBepodHas https://m.edsoo.ru/1b1abf68
pabora
[ToBTOpeHme 1 060OIIEHNE.
Pemrenre nMHENHBIX HEPABEHCTB €
128 OJIHO NepeMEeHHON U CHUCTEM https://m.edso0o.ru/9f6528ad
JINHEMHBIX HEPABEHCTB C OJHOM
IEPEMEHHOMN
[ToBTOpeHme u 06obIIEeHNE.
129 https://m.edsoo.ru/ble4c22f

Pemienue muHEMHBIX HEPABEHCTB C



https://m.edsoo.ru/33fb16ed
https://m.edsoo.ru/a4ee3ecf
https://m.edsoo.ru/85b1e5f3
https://m.edsoo.ru/29327c5f
https://m.edsoo.ru/b896bba5
https://m.edsoo.ru/d88824eb
https://m.edsoo.ru/7398dbc1
https://m.edsoo.ru/d29769b5
https://m.edsoo.ru/1b1abf68
https://m.edsoo.ru/9f6528ad
https://m.edsoo.ru/b1e4c22f

OJIHOM MEPEMEHHON U CUCTEM
JIMHEHHBIX HEPABEHCTB C OJHOM
MepeMEHHON

130

[ToBTrOpenue u o6o0IEHNE.
ToxnecTBeHHBIE TpeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKAILUX
aprupMETHIECKHUE KBAPATHBIC
KOpHU

https://m.edsoo.ru/6ad5d171

131

[ToBTOpenue u o6oOIIEHHE.
Pemrenne kBagpaTHBIX YpaBHEHUM.
Pemrenne TekCTOBBIX 3a11a4 €
IIOMOUIBIO KBAaJIPaTHBIX YPaBHEHUN

https://m.edsoo.ru/732cle4a

132

133

134

135

136

[ToBTOpenue u o6oOIIEHHE.
Pemenne 3ama4 u3 peanbHOMN )KU3HU

[ToBTOpenue u o6oOIIEeHHE.
ToxxaecTBeHHBIE TPEOOPa30BaAHUS
palMOHABHBIX BBIPAKCHUI

[ToBTOpenue u o6oOIIEeHHE.
Pemenne npo6HO-paliioHaNBHBIX
ypaBHEHUH, CBOJSIINXCS K
JTUHEHHBIM WIH K KBaJApPaTHBIM
ypaBHEHHSIM. PeleHne TeKCTOBBIX
3a/1a4 ¢ TOMOIIBIO TPOOHO-
palMOHAIBHBIX YPaBHEHUN

[ToBTOpenue u o6o0IIEHHE.
Pemenne TekcTOBBIX 3a/1a4
pa3IUYHBIMHU CIIOCO0aMU

[ToBTOpenue u o6o0IIEHHE.
Pemenue 3a1a4 U3 peanbHOM KU3HA

https://m.edsoo.ru/3fb5bfc9

https://m.edso0.ru/14937711

https://m.edsoo.ru/7a7e3b3d

https://m.edsoo.ru/d43a8444

https://m.edsoo.ru/394a534c



https://m.edsoo.ru/6ad5d171
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(1)
Jr:[;-n Tewa ypoxa Bcero Konrporenpie  IMpakriieckue fl[:;:eﬂﬂﬂ :)I;I[()l;l;z]}:feﬂbnme
padoThI padoThI pecypeni
Oynknusa. CBoicTBa QYHKIMN: HYITH
(GyHKLINHU, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
IIPOMEKYTKH BO3PACTAHUS U 1 https://m.edsoo.ru/8227eb3c
yObIBaHus (yHKINU, YETHBIE U
Heu€THBIC QYHKINHU, HAaUOOJIbIICE U
HauMEHblIee 3HaYeHUs! PYHKIUU
Oynxkius. CBorcTBa QYHKIMIA: HYITH
(GyHKIIUH, TIPOMEKYTKHI
3HAKOIMOCTOSHCTBA (DYHKIIUH,
MPOMEKYTKH BO3PACTAHUS U 1 https://m.edso0.ru/4947f6¢cf
yObIBaHUS QYHKINH, YETHBIE U
HeuéTHbIE PYHKLUHU, HauboJIblIee U
HauMEHblIIee 3HaYeHUs! PYHKIIUU
Hocrpoenne rpaguros (byimuml ¢ 1 https://m.edso0.ru/911e3d8d
MTOMOIIIbIO TIPe0Opa30BaHUMA
Hoctpoenne rpaguicon (byIjKHHH ¢ 1 https://m.edsoo.ru/de933ddb
MTOMOIIIbIO TIPe0Opa30BaHUMA
Keazparupii Tp ?XquH' Kopn 1 https://m.edso0.ru/33541754
KBaJ[paTHOTO TpEXUJIeHa
Pasjioxkenie KBaipaTHoro Tpex-ieHa 1 https://m.edsoo.ru/91711alc

Ha JIMHEWHBIE MHOKHUTEIN



https://m.edsoo.ru/8227eb3c
https://m.edsoo.ru/4947f6cf
https://m.edsoo.ru/911e3d8d
https://m.edsoo.ru/de933ddb
https://m.edsoo.ru/33541754
https://m.edsoo.ru/91711a1c

PasnosxeHnne kBagpaTHOro TpéxusaeHa
Ha JIMHEMHbIE MHOXHUTEIH

https://m.edsoo.ru/f7384h61

KBagparuunas ¢pyHkuus u eé
CBOMCTBA

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaboIbl, 0Cb CHMMETPHUH 1apadoIIbl

https://m.eds00.ru/83232941

https://m.edsoo.ru/de52fad8

10

[TocTpoenne rpaduka KBaApaTUIHON
byHKIIUN

https://m.edsoo.ru/5ed96cfe

11

12

[TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN
[TocTpoenue rpaduka KBagpaTHIHON
byHKIIUN

https://m.edsoo.ru/9ede777d

https://m.edsoo.ru/9ef67e9c

13

[Tonoxenne rpaduka KBaApaTUIHON
(YHKIIMHU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

https://m.edsoo.ru/6¢c3c4c73

14

15

16

17

[Tonoxxenue rpaduka KBaApaTUIHOMN
(YHKIIMHU B 3aBUCUMOCTH OT €€
K03 (HULIHEHTOB

Hcnons30Banme cBOUCTB
KBaJpaTUIHON QYHKIIUU JTST
pelIeHus 3a1a4

Hcnonb3oBaHue CBONMCTB
KBaIpaTHYHON QYHKIIUH IS
peleHus 3a1a4
Hcnonns3oBanne CBOMCTB
KBaIpaTHYHON QYHKIIUH IS
pelIeHus 3a1a4

https://m.edsoo.ru/c31fde51

https://m.edsoo.ru/4f58ea55

https://m.edsoo.ru/7a454e6¢

https://m.edso00.ru/9543ef25

18

CrenerHbie QYHKINH C

https://m.edso0.ru/584a3f6c



https://m.edsoo.ru/f7384b61
https://m.edsoo.ru/83232941
https://m.edsoo.ru/de52fad8
https://m.edsoo.ru/5ed96cfe
https://m.edsoo.ru/9ede777d
https://m.edsoo.ru/9ef67e9c
https://m.edsoo.ru/6c3c4c73
https://m.edsoo.ru/c31fde51
https://m.edsoo.ru/4f58ea55
https://m.edsoo.ru/7a454e6c
https://m.edsoo.ru/9543ef25
https://m.edsoo.ru/584a3f6c

HaTypaJbHBIMU MTOKA3aTENSIMU, UX
rpaduKu 1 CBOMCTBA

Crenennble QyHKIIMH C

19 HAaTypaJIbHBIMU ITOKA3aTEISIMU, UX https://m.edsoo.ru/383ca48f
rpaduKu 1 CBOHCTBA
CrenerHbie QYHKIIMH C

20 HaTypaJIbHBIMU TTOKa3aTeJISIMH, HX https://m.eds00.ru/4387f596
rpaduKu 1 CBOHCTBA
CrenenHble QYHKIUU C

21 HaTypaJIbHBIMU MTOKA3aTeJISIMH, UX https://m.edsoo.ru/7c3429cc
rpaduKu 1 CBOMCTBA
T H:y= =3

22 yp_aib;TH dymic y =¥, y =¥z, https://m.edsoo.ru/cfe518fd

oL _3

23 ;{aﬁ)ﬁ“ dymui: y =¥,y = *¥x., https://m.edso0.ru/f8c73c8d
T H:y= =3

24 ylia;b)l(/ll'(ﬂ Gymewmii: y = x, y =3V, https://m.edsoo.ru/65f46bff
K 0

25 " OHTPOHH'I'M paboTa fo Teme https://m.edsoo.ru/aeae22a9

O yHKIUU

[ToHsATHE O pelIeHUN HEPABEHCTBA C

26 OJTHOYM TIepeMeHHO. MHOXeCTBO https://m.edsoo.ru/88be8f25
pELIECHU HEpaBEHCTBA
K .

27 Baip aTHHVe HEpaBcHOTRa © OEHOR https://m.edsoo.ru/3fed8ee3
NepeMEeHHOMN
K .

28 Banp aTHHf HepapercTBa ¢ ofHon https://m.edsoo.ru/e418d57b
NepeMEeHHOMN
P

29 CLLICHHE HEPABEHCTB IPaUECKim https://m.edsoo.ru/586a5d3f

MCTOAOM U MECTOJJOM MHTCPBAJIOB



https://m.edsoo.ru/383ca48f
https://m.edsoo.ru/4387f596
https://m.edsoo.ru/7c3429cc
https://m.edsoo.ru/cfe518fd
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Pemienue HepaBeHCTB rpapUUECKUM

30 https://m.edsoo.ru/f7ea9d47
METOJ0OM U METOJ0M MHTEPBAJIOB
H

31 CPABCHCTRA, COACPIKALIHE SHAK https://m.edsoo.ru/93fadfe4
MOTYJISI
Hepase e e

32 PABCHCTEA, CONCPIAIIHC SHAK https://m.edsoo.ru/c82a459c
MOYJIst
Cucre €paBEHCTB C OJHOH

33 HCTEMBE Hup BEHCTE € Oaon https://m.edso0.ru/94e8b796
MepeMeHHOM
C .

34 HCTeMbL praBeHCTB ¢ oAHon https://m.edsoo.ru/ce879338
MIePEeMEHHOMN
Pemrenne TeKCTOBBIX 3a7a4 C

35 ITOMOIIIbIO HEPABEHCTB, CUCTEM https://m.edsoo.ru/193d8b29
HEPaBCHCTB
Pemrenue TeKCTOBBIX 3a7a4 C

36 MIOMOIIIbIO HEPABEHCTB, CUCTEM https://m.edsoo.ru/d65825bd
HEPaBEHCTB
HepaBeHCTBO ¢ IBYMs IEPEMEHHBIMH.

37 Pemennie HepaBeHCTBA ¢ ABYMS https://m.eds00.ru/3b2279f7
MIePEeMEHHBIMU
I'paduueckuit Mmeroa pereHus

38 CHICTEM HEPABEHCTB C IBYMS https://m.edsoo.ru/a89f85ae
MIePEeMEHHBIMHU
C

39 HCTCMDI FICPABCHCTE € ABYMA https://m.edsoo.ru/fd9548c5
MIePEeMEHHBIMU
KonTtponsHas paboTta 1o Teme

40 " FIPOIIbHAT pabOTa o T '1'\4 https://m.edsoo.ru/d59da3b5

KBanpaTHbie HEpaBeHCTBA
41 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/a9f46bla
42 IIpuMepsl IpUMEHEHU METO0B https://m.edsoo.ru/c93cala4d



https://m.edsoo.ru/f7ea9d47
https://m.edsoo.ru/93fadfe4
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https://m.edsoo.ru/ce879338
https://m.edsoo.ru/193d8b29
https://m.edsoo.ru/d65825bd
https://m.edsoo.ru/3b2279f7
https://m.edsoo.ru/a89f85ae
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https://m.edsoo.ru/c93ca1a4

PaBHOCHIILHBIX TIPEOOpa3OBaHUM,
3aMEHbI IepeMEHHOMN, TpaduYecKoro
METO/1a MPU PEUICHUHN YpaBHEHUM 3-i
u 4-ii crenenen

43

IIpuMepsl IpUMEHEHU METOI0B
PaBHOCHIIBHBIX MPEOOPa30BaHMIA,
3aMEHbI IepeMEHHOMN, TpauIecKoro
METOo/a MPU PEIICHUH YpaBHEHUM 3-ii
u 4-ii crenenen

https://m.edsoo.ru/a2d31aeb

44

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCHIIBHBIX TPEOOpa30BaHMIA,
3aMEHBI IepEeMEHHOMN, TpaduIecKoro
METOo/a MPU PEIICHUH YpaBHEHUH 3-1i
u 4-ii crenenen

https://m.edso0.ru/275e8a89

45

Pemenne npoOHO-paliiOHaNbHBIX
YpPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/76ce2adl

46

47

Pemenue 1po6HO-paliMoOHaIbHBIX
YPaBHEHUW U HEPABEHCTB
Pemenue 1po6HO-paiMoHaIbHBIX
YPaBHEHUH U HEPABEHCTB

https://m.edso00.ru/683c9e16

https://m.edsoo.ru/fccdc6bc

48

Pemenue npoOHO-paliiOHaNIbHBIX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/bdea8284

49

50

Pemenue cuctem ypaBHEHUI ¢ JByMs
MepeMEHHBIMU
Pemenue cucrem ypaBHEHHI ¢ JByMs
IIEPEMEHHBIMU

https://m.edsoo.ru/ddf1f176

https://m.edsoo.ru/978f8a5c

51

Pemrenne npocrenmmx cucrem
HEJIMHENHBIX YPABHEHUN C JBYMS

https://m.edsoo.ru/d1c6bbe?



https://m.edsoo.ru/a2d31aeb
https://m.edsoo.ru/275e8a89
https://m.edsoo.ru/76ce2ad1
https://m.edsoo.ru/683c9e16
https://m.edsoo.ru/fccdc6bc
https://m.edsoo.ru/bdea8284
https://m.edsoo.ru/ddf1f176
https://m.edsoo.ru/978f8a5c
https://m.edsoo.ru/d1c6bbe7

NEPpCMECHHBIMU

52

53

54

Pemenue npocrelmux cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEpEMEHHBIMU

Pemenue npocrelmux cucrem
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MIepEeMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS
HIEPEMEHHBIMU

https://m.edsoo.ru/d4bad9al

https://m.edsoo.ru/deb99a41

https://m.edsoo.ru/72b4acce

55

I'padmyeckuit MeTo pereHus
CUCTEMBbI HEJINHEVHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/dcad3b14

56

57

58

I'padmyeckuit MeTo pereHUs
CUCTEMBI HEJINHEVHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

Cucrema 1ByX HETMHEMHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU
KaK MOJIEJIb PEaIbHOW CUTyaluu
Cucrema 1ByX HETMHEMHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU
KaK MOJIEJIb pEaJIbHOW CUTyaluu

https://m.edsoo.ru/9afa428a

https://m.edsoo.ru/c13c84al

https://m.edsoo.ru/b31ff8a7

59

Cucrema IByX HEJIMHEHHBIX
ypaBHEHUH C IBYMS IEpeMEHHBIMH
KaK MOJIEJIb peaslbHOM CUTYyaIlnu

https://m.edsoo.ru/41de92cf

60

Cucrema IByX HEJIMHEHHBIX
YPaBHEHHH C ABYMS ITEPEMEHHBIMU
KaK MOJIEJIb PEAIbHOW CUTyaluu

https://m.edsoo.ru/888a5df1



https://m.edsoo.ru/d4bad9a1
https://m.edsoo.ru/deb99a41
https://m.edsoo.ru/72b4acce
https://m.edsoo.ru/dcad3b14
https://m.edsoo.ru/9afa428a
https://m.edsoo.ru/c13c84a1
https://m.edsoo.ru/b31ff8a7
https://m.edsoo.ru/41de92cf
https://m.edsoo.ru/888a5df1

61

Cucrema HETMHENHBIX YPaBHEHUH ¢
IapaMmeTpoM

https://m.edso0.ru/126c4a62

62

63

Cucrema HETMHENHBIX YPaBHEHUH ¢
apameTpoM
CucreMa HeIMHEHHBIX YPAaBHEHUM C
rapamMeTpoM

https://m.edso00.ru/13891d9f

https://m.edsoo.ru/6dff8ac6

64

[Ipocreiilne HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMHI U UX CHCTEMBI

https://m.edsoo.ru/544a4fc5

65

66

67

Kontponbnas paboTa no teme
"VYpaBHEeHHUsI, HEPABEHCTBA U UX
cucTembl"

[TonsiTre yucnoBoit

IIOCJIICIOBATCIIbHOCTH. Koneunsle u
OCCKOHEUHBIE IoCICa0BaTCIIBHOCTH

OrpanuveHHas MocieA0BaTeIbHOCTb.
MOHOTOHHO BO3pacTaromas
(yObIBaro1Ias) MOCIEI0BATENBHOCTh

https://m.edsoo.ru/e26de842

https://m.edso0.ru/3176c18f

https://m.edsoo.ru/f87d259b

68

CrniocoOslI 3a1aHus
MOCTIEIOBATEIHPHOCTH: OTIMCATENbHBIN,
TaOJIUYHBIN, C TOMOIIBIO (POPMYJIBI N-
IO 4JeHa, peKypPEHTHBIN

https://m.edsoo.ru/3d85e255

69

Apudmernueckas U reoMeTpuyecKas
porpeccun

https://m.eds00.ru/a996f566
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Apudmerndeckas u reoMeTpudecKas
IIPOrpeCcCUu

CBoiicTBa usIeHOB apu(METUYECKON U
TE€OMETPUYECKON ITPOrPECCUI

https://m.edsoo.ru/7fa5247d

https://m.edsoo.ru/ff32c8c7

72

CBoiicTBa 4eHOB apuU(PMETHIECKON U

https://m.edso0.ru/c898ecd6
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Tr€OMETPUYECKON ITPOrPECCUit
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@opMyIibl N-TO 4jIeHa
apu(METHUECKON U T€OMETPUIECKOI
IIporpeccuit

@opMyIibl N-TO 4jIeHa
apru(pMETHIECKON U TEOMETPUICCKOM
nporpeccui

@opMyIbl N-TO YjieHa
apu(pMeTHUYeCcKoil U reOMeTPUUECKON
nporpeccui

https://m.edso0.ru/83f15133

https://m.edsoo.ru/eb3375ff

https://m.edsoo.ru/4e4246h2

76

@®opMyJsIbl CyMMBI IEPBBIX N YJIEHOB
apu(METHIECKON U TE€OMETPUIECKOI
nporpeccui

https://m.edsoo.ru/4e7e6d86
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@OopMyJIbI CyMMBI IIEPBBIX N YICHOB
apu(pMeTHyecKoil 1 reOMeTpUUECKO
Iporpeccuit

@opMyIIbl CyMMBI IIEPBLIX N YICHOB
apu(pMeTHYECKON U reOMeTpUIECKOM
Iporpeccuit

3amaun Ha MPOLIEHTHI, 0AHKOBCKHE
BKJIa/Ibl U KPEIUTBI

https://m.edsoo.ru/c7bbde59

https://m.edsoo.ru/d786bach

https://m.edsoo.ru/b7a43889

80

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIQJTBI U KPEIUTHI

https://m.edsoo.ru/1b395f36
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321,[[3.‘11/1 Ha MMPOUCHTHI, 0aHKOBCKHE
BKJIaJIbl U KPCJAUTHI

321,[[3.‘{1/1 Ha MMPOUCHTHI, 0aHKOBCKHE
BKJIaZIbl U KPCAUTHI

https://m.edsoo.ru/9fd729cc

https://m.edso0.ru/79ad6469

83

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE

https://m.edso0.ru/8423f4cc
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BKJIQJIbl U KPEIUTHI
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3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIQ/Ibl U KPEIUTHI
3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE
BKJIQJIBl U KPEIUTHI

https://m.edsoo.ru/9b6b9587

https://m.edsoo.ru/def7ee3d

86

[IpencraBnenue 0 CXOAUMOCTH
IIOCJIEJOBATEIILHOCTH, O
CYMMHUPOBAHUH OECKOHEUHO
yOBIBaIOIIEH reOMEeTPHUIECKON
MIPOrPECcCCUu

https://m.edsoo.ru/5b8c3c39

87

[IpencraBnenue o CXOIUMOCTH
IIOCJIEJOBATEIILHOCTH, O
CYMMHUPOBAHUH OECKOHEUHO
yOBIBaIOIIECH reOMEeTPUIECKON
MPOrpeccuun

https://m.edsoo.ru/75b867de

88
89

Meto MaTeMaTHYECKON MHIYKIIMA

Merox MareMaTUYeCKOM HHAYKIIMU

https://m.edsoo.ru/76c218be

https://m.edsoo.ru/b9f7988d
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KonTponbhas padbota no teme
"YycnoBbIe OCIEN0BATEILHOCTH U
nporpeccun”

https://m.edsoo.ru/d217c375
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Kopens n-it crenenn. CBolicTBa
KOpHS N-U CTENeHH
Kopensb n-it crenenn. CoiicTBa
KOpHSI N-i cTeneHu
Kopens n-it crenenu. CBolicTBa
KOpHSI N-i cTeneHu

https://m.edsoo.ru/3c9aad2c

https://m.edsoo.ru/ef3ch4b4

https://m.edsoo.ru/f73ab7ec

94

Crenensb ¢ panioOHATBHBIM
OKa3aTeJieM U €€ CBOMCTBA

https://m.edso0.ru/1e8eb9c9
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Crenenb ¢ palliOHATbHBIM
nokasareseM U e€ CBOWCTBa

https://m.edso0.ru/88cf283f
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Crenenb ¢ palliOHATbHBIM
IIOKa3arelieM U €€ CBOMCTBA

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKEHMUI, COJIEpIKALIMX KOPEHb N-i
CTETeHU

ToxnecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPXKXEHUI, COIEPKALUX KOPEHb Nn-i
CTETIeHU

https://m.edsoo.ru/625c218f

https://m.edsoo.ru/67fd8fdb

https://m.edsoo.ru/7243cec6
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ToxnecTBeHHBIE TPe0Opa3oBaHUs
BBIPAKECHU, COAEPKAIUX KOPEHb N-I
CTEIICHU

https://m.edsoo.ru/fbed7169
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ToxnecTBeHHBIE TPe0Opa3oBaHUs
BBIpAKEHUI, COIepKAIUX CTENEHb C
paloHaIbHBIM ITOKa3aTelIeM

ToxnecTBeHHbIe TpeoOpa3zoBaHus
BBIPAKEHUH, COAEPIKALUX CTETIEHD C
paloHaIbHBIM ITOKa3aTelIeM
KonrtponbHas pabora no teme

"CreneHp ¢ palliOHAJIBHBIM
nokasaresnem"

https://m.edsoo.ru/4f46516d

https://m.edsoo.ru/192a9c6c

https://m.edsoo.ru/76bebea8

103

[ToBTOpenue u 0606menue. Yncna u
BBIYHCIICHUS (3aMHCh, CPABHEHHE,
JIEUCTBUS C JEHUCTBUTEILHBIMU
YUCJIAMH, YMCIIOBAs IpsiMas)

https://m.edsoo.ru/7df5ddb9

104

[ToBTOpenue u 06o0menue. Ynucna u
BBIYHUCJICHUA (3aHI/ICB, CpaBHeHI/Ie,

https://m.edso00.ru/87a269c1l
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JIEUCTBUS C IEUCTBUTENbHBIMA
YUCJIAMH, YMCIIOBAs TIpsiMast)
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[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLIMHN)

[ToBTOpenue u o6o0menue. Ynucna u
BBIYHCIICHHS (ITPOLIEHTHI, OTHOIIICHHSI,
IIPOIIOPLIHN)

[ToBTOpenue u o6obmenue. Yucna u
BBIYHCJICHHS (PEIICHUE 3a1a4 U3
peanbHOM KU3HN)

https://m.edsoo.ru/6b4675ee

https://m.edsoo.ru/lelfeab4

https://m.edsoo.ru/9fa7656d
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[ToBropenue u o6o0menue. Yucna u
BBIYHCIICHUS (PEIICHHE 33134 U3
peanbHOM KU3HN)

https://m.edsoo.ru/4e8dc678

109

[ToBTOpenue u 06061menue. Yucna u
BBIYHUCIICHHS (OKPYTJICHUE,
MPUOJIMKEHUE, OTICHKA)

https://m.edsoo.ru/96bc28fc
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[ToBTOpenue u o6o0IIEHHE.
TexcToBble 3aaun (penieHue
TEKCTOBBIX 3aJ[ad apU(PMETUIECKIM U
anredpanvyeckuM crnoco0amMn)

[ToBTOpenue u o0oOIIEHHE.
TekcroBbIe 3a1auu (penieHne
TEKCTOBBIX 33Ja4 apU(PMETHUECKUM U
anredpanvyeckuM crnoco0amn)

[ToBTOpenue u o0oO0IIEHHE.
TekcroBbIe 3a1aun (penieHne
TEKCTOBBIX 337124 apu(METUICCKUM U

https://m.edsoo.ru/e8868ac8

https://m.edso0.ru/6427bc68

https://m.edsoo.ru/93acclc4
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anreOpandeckuM Crioco0ammu)
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[ToBTOpEeHME M 00OOIICHNE.
TexcToBble 3a1auu (penieHue
TEKCTOBBIX 33j[au apU(PMETUUCCKUM U
anreOpandeckuM Crioco0ammu)

[ToBTOpEeHME M 00OOIICHNE.
TekcToBbIe 3a7auu (penIcHHE
TEKCTOBBIX 33j1a4 apU(PMETUUCCKUM U
anreOpandecKuM crioco0ammu)

[ToBTOpEeHME M 0OOOIICHNE.
TekcToBbIe 3a7aun (peIICHHE
TEKCTOBBIX 33/J1a4 apU(PMETHICCKUM U
anreOpandeckuM Crioco0ammn)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanueckue BBIpaKESHUS
(mpeobpazoBaHue anreOpanyecKux
BBIPAKEHUH, COJICPIKAIINX CTETICHb C
L[EJIbIM TIOKa3aTeJIeM)

[ToBTOpenue u o6o0IIEeHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue anreOpanyecKux
BBIPAKECHM, COIAEP/KAIUX CTENEHD C
L[EJIbIM TIOKa3aTeJIeM)

[ToBTOpenue u o6o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHMI, COAEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeseM)

[ToBTrOpenue u o0oOIIEHHE.

https://m.edso0.ru/92d1d593

https://m.edsoo.ru/4f744412

https://m.edsoo.ru/fdc361b5

https://m.edsoo.ru/3ad358c7

https://m.edso0.ru/1943b93e

https://m.edsoo.ru/7cdc34f7

https://m.edsoo.ru/966ac472
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AnreOpanueckue BbIpaXeHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUI, COIepKaIUX
apru(METUUECKUI KBaIpaTHBIN
KOPEHb)

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(npeobpazoBaHue anredOpanvaecKux
BBIpXKEHUH, COIepKAIIUX
apru(METUUYECKHUI KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COIepKAIIUX
apruMeTUYECKHUIN KBaIpaTHBIN
KOPEHb)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
paIMOHAIBHBIX BBIPAKECHUH )

[ToBTOpenue u o6o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)
[ToBTOpeHME 1 060OIIEHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
paMoOHaIBHBIX BBIPAXKECHUH )

https://m.edsoo.ru/abae21de

https://m.edsoo.ru/97f46e5a

https://m.edsoo.ru/1e39bd3f

https://m.edso0.ru/8d9d394a

https://m.edso0.ru/117f7d66
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[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BEIPaKCHUsI

(mpeobpazoBaHue IENBIX U IPOOHO-

paIoHaIbHBIX BBIPAXKEHU )

https://m.edsoo.ru/d556bd7a
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[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHHUs
(pa3nio’keHne MHOTOYJICHA Ha
MHOXKUTEIH, B TOM YHCJIE C
UCIIOJIB30BaHUEM (OPMYIT
COKPALIEHHOTO YMHOXKEHHSI)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIPaXKESHUS
(pa3noykeHne MHOTOYJICHA Ha
MHOXKHUTEIH, B TOM YHCJIE C
UCTIOJIB30BaHUEM (HOPMYIT
COKPAIIEHHOT'O0 YMHOKEHHSI)

[ToBTOpenue u o6o0IIEeHHE.
AnreOpanueckue BBIpaKSHUS
(pa3nokeHne MHOTOYJICHA Ha
MHOXKHUTEIH, B TOM YHCJIE C
WCIIOb30BaHuEeM (popmyit
COKPAIIEHHOT'O0 YMHOXEHHS)
[ToBTOpenue u o6o0IIEHHE.

AnrebpanyuecKue BHIPAKCHHS
(MOzenupoBaHHe ¢ IOMOIIbIO

(dhopMyI1 peabHBIX IPOLECCOB U

SIBIICHUI)

@yHKIMH (IOCTPOEHUE, CBOMCTBA

M3YYEHHBIX (DYHKITHIA)

https://m.edsoo.ru/473afa%e

https://m.edsoo.ru/39d944cc

https://m.edsoo.ru/242dfbch

https://m.edsoo.ru/35efc98d
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[ToBTropenue u o6o0menue. PyHKIUU
(mocTpoeHune, CBOMCTBA N3yYECHHBIX

yHKIMi)

https://m.edsoo.ru/9ec2a359

132

[ToBTropenue u o6o0menue. PyHKIUU
(mocTpoeHue, CBOMCTBA U3yYEHHBIX

yHKLHi)

https://m.edso0.ru/364b8128
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[ToBTOpenue u 06o0menrne. @yHKIUN
(rpadudeckoe perieHre YpaBHCHHN 1
UX CHCTEM)
[ToBTOpenue u 0606meHue. yHKIUU
(rpaduueckoe pelieHre ypaBHEHHUH U
UX CHCTEM)

HroroBas koHTpobHAs paboTa

https://m.edsoo.ru/77bd7a83

https://m.edsoo.ru/f337159d

https://m.edso00.ru/9c379a41

136

[ToBTropenue u o6o0meHue. yHKIUU
(MozleTupoBaHUE peaTbHbIX
MIPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

https://m.edsoo.ru/dcb47dca
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 BbinonHATe, coueTas yCTHblE€ M IHCbMEHHBbIE NMPHEMBI, apu(pMETHUYECKHE
' JeMCTBUS C pallMOHAIbHBIMH YU CIIAMU
HaxoauTh 3HaueHUs YMCIOBBIX BBIPAXKEHUN, NPUMEHATh Pa3HOOOpa3HbIE
1.2 CcrocoObl W TPUEMBI BBIYUCICHHUS 3HAYCHHWH JAPOOHBIX BBIPAKCHHH,
coJepKaix OOBIKHOBEHHBIE U AECATUYHBIC IPOOH
[Tepexoauth OT OHOW (OPMBI 3aIIUCH YHCET K JIpyroil (mpeoOpa3oBHIBATH
1.3 JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATUIHYIO IPOOH )
14 CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHbIE YUCIIA
1.5 OKpyriaTh uncia
BbINMONHATE NPUKUAKY U OLEHKY pe3ysbTaTa BbIUYMCIEHUH, OLIEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIPAXKEHHUU. BBIMOMHATH NEHCTBUSA CO CTENEHSAMH C
HaTypaJIbHBIMH MOKa3aTeNsIMU
17 [TpuMeHSATh NpU3HAKK  JAEAMMOCTH, PA3JIOKEHHE Ha  MHOXHUTEIH
' HaTypaJbHbIX YHCEN
Pemarh mpakTHKO-OPHEHTHPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIICHHUEM
18 BEJIMYMH, IPONOPLUOHATIEHOCTHIO BEJIMYMH, IPOLIEHTaMH,
' MHTEPIPETHUPOBATh PE3yJIbTaThl pelIeHHs 3ajady ¢ y4ETOM OrpaHUYEeHHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpUBAEMBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaXKeHHs
51 Hcnonb30BaTh anredpanveckyro TEPMUHOJIOTUIO M CUMBOJIUKY, TIPUMEHSTh
' e€ B Ipoliecce OCBOCHUs y4eOHOro MaTepuasa
99 HaxonuTh 3HaueHUs OYyKBEHHBIX BBIPXCHUN TpPU 33JaHHBIX 3HAYCHUSX
' HIEPEMEHHBIX
53 BomonusaTe  npeoOpa3oBaHMs  LEIOT0  BBIPAKEHHS B MHOTOWIEH
' MPUBEICHNEM MOJIOOHBIX CIaraéMbIX, pACKPBITHEM CKOOOK
54 BBINONHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOro4WwIeHa Ha
' MHOT'OYJIEH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH
OcylecTBISITh pa3oKEHWEe MHOTOUYIEHOB Ha MHOXHUTENIHW C IOMOIIbIO
2.5 BBIHECEHHS 3a CKOOKM OOIIEr0 MHOMKHWTENs, TPYNIHUPOBKU CIaraeMblx,
npuMeHeHUs GOopMYIT COKPAIEHHOTO YMHOKEHUS
2.6 [TpumeHnsaTh mpeoOpa3zoBaHUs MHOTOUJICHOB JJIS PEIICHUS PA3IMYHBIX 3a/1a4




U3 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypaJbHBIMU IIOKa3aTCIAMH JIA

21 peoOpa3oBaHus BEIPAKEHUII
3 VYpaBHEHHS U HEPABEHCTBA
Pemate nuHENHbIE YpaBHEHHsI C OJHOM IEPEMEHHOMW, IIPUMEHss IpaBUIIa
3.1 Iepexo/ia OT UCXOJHOTO ypaBHEHHUS K paBHOCHIbHOMY eMy. IIpoBepsTs,
ABJIIETCS JIU YUCIIO KOPHEM YpaBHEHUS
3.9 [TpuMeHsTH TpaguuecKkue METO/Abl IPU PEIIEHUH JIMHEHHBIX YpaBHEHUH U
' UX CHCTEM
33 [TonOupars npumepsl Nap YUCEN, SBISIIOIMXCA PEIIEHHEM JUHEHHOro
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JTMHEWHOTO YpaBHEHUS C
3.4 OBYMsI TIEPEMEHHBIMH; TOJNB3YSICh TPaQUKOM, TPUBOIUTH TMPUMEPHI
pellleHusl ypaBHEHUs
35 Pemate cucremsl JBYyX JIMHEWHBIX YpaBHEHMH C JBYMs IIEPEMEHHBIMH, B
' TOM YHCJIE TPaQUICCKH
CocraBiATh W pellaTh JUMHEWHOE YPAaBHEHHE MIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHH IO YCJIOBHIO 3a/a4yd, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIy4YECHHbIN pe3ybTaT
4 Koopaunate! u rpaduku. @yHkunn
N300paxkaTb Ha KOOPAMHATHOW MpPsIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alKChIBaTh
YHUCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
4.2 Otmedats B KOOpAMHATHOM TNIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPIANHATaM
4.3 Crpourts rpaduxu nuHeiHbIX QyHKIMHA. CTpouTh rpaduk GyHKINHU ¥ = [X|
OnuceiBaTh C TOMOLIBIO (DYHKIMI HM3BECTHbIE 3aBUCHUMOCTH MEXAY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTENILHOCTD, BpeMsl, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (yHKIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaguyeckuii cnoco0 npeacTaBIeHUs U aHaiIu3a WH(GOpMaLUH,
4.6 U3BJIEKATb W UHTEPIPETUPOBaTh HH(OpPMALMIO M3 TpapuKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsieMOro .
0o0pa3oBaTeIbLHON NPOrPaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA
pe3yJbTara
1 Yucna u BBIYUCIEHUS
1.1 Hcnonp30BaTh HadalbHbBIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX




qyucen Ui CPAaBHEHMs, OKpYIJIGHHUS M BBIUMCIEHUH, HU300pakaTh
JEHUCTBUTEIIBHBIEC YUCIIa TOUKAMU HA KOOPAUHATHOW NPSMOU

[TpumeHsTh TOHATHE ApU(METHUYECKOTO KBaJIpaTHOTO KOPHSA, HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJB3ysd NpU HEOOXOAMMOCTH KAJIBKYIATOP,

12 BBIMOJIHATh TPEOOpa3oBaHMs BBIPAKCHHUN, COACpIKALIMX KBaJpaTHBIC
KOPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEHN
13 Mcnonb30BaTh 3aMCH OOJNBIIUX M MaJbIX YHCEI C MOMOUIbIO JECATHUYHBIX
' npo0eit u crenenei yucna 10
2 Anrebpanueckue BbIpaXKEHUs
51 [IpuMeHSTh TOHATHE CTENEHU C LEJIbIM I10KA3aTeleM, BBIIOJIHATh
' npeoOpa30BaHus BBIPAKEHHA, COAECPIKAIIMX CTENICHH C IIETIBIM TOKa3aTeIeM
BBINONHATE TOXKIECTBEHHBIE MTPEOOPa30BaHUs PALlMOHAIBHBIX BBIPAKEHUI
2.2 Ha OCHOBE MpaBWJ JCWCTBUH HAJ MHOTOWIEHaMH M aireOpanyecKuMH
IpoOsMu
2.3 PacknaapiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIN
54 [TpumeHsTh Ipe0Opa30BaHuUs BBIPAKEHUHM ISl PELICHUS Pa3IMuYHbIX 33134
' U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM MPAaKTUKU
3 VYpaBHEHUSI U HEPABEHCTBA
31 Pemarp nuHelHble, KBaJpaTHbIE YPAaBHEHMS U pallMOHAJIbHbIE ypaBHEHUS,
' CBOJISILLIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYyMS IEPEMEHHBIMU
ITpoBOAMTH MpPOCTENIINE UCCIEN0BAHUS YPABHEHUI U CUCTEM YpaBHEHMUI, B
3.9 TOM YHUCJIE C IPUMEHEHUEM rpaduuecKux MpeacTaBieHuil (yCTaHaBIUBaTh,
' UMEeT JIM YpaBHEHHME WM CHUCTEMa YpPaBHEHMH pEILEHUs, €CIM UMEET, TO
CKOJIBKO, U TIpOYee)
[TepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3ajaud K €€ anredpandeckoif
33 MOJZIEJIM C TOMOIIBIO COCTaBJICHMSI YPAaBHEHHUs WM CHCTEMbl ypaBHEHUH,
' MHTEPIPETUPOBAThL B COOTBETCTBMM C KOHTEKCTOM 3ajjaud IOJTYYEHHBIN
pe3ynbTaT
ITpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB MJII CPAaBHEHUS, OLEHKH,
34 pelaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOM INEPEMEHHOW M HX CHUCTEMBI,
' JaBaTh TpaUyUecKylo WIUIIOCTPAIMI0 MHOXECTBA PEIICHUN HEpaBEHCTBA,
CUCTEMbI HEPAaBEHCTB
4 OyHKIIMH
[Tonumath U UCTIONB30BATh (PYHKIIMOHAIBHbBIE TIOHATUS U A3BIK (TEPMHHBI,
4.1 CUMBOJINYECKHE O0O3HAu€HUs), ONpENeNsITh 3HaueHHe (QYHKIUU 110
3HAYEHUIO apTyMEHTa, OINpe/IesaTh CBOWCTBA (DYHKIUU 1O €€ rpapuky
CrtpouTtsb rpauku 31eMeHTapHbIX (YHKIUN BUIA:
y=k/x
4.2

, Y =x?, y = X%, y = [X|, onuceIBaTh CBOMCTBa YMCIOBOH (YHKIMU IO €€

rpaduky




9 KIIACC

Kon IIpoBepsiemble mpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yjabTara
1 Yucna u BBIYUCIEHUS
1.1 CpaBHMBATh U yNOPSAAOYMUBATh PALIMOHAIBHBIE U HPPALMOHAJIBHBIC YHCIIA
BemonusaTe apudmernyeckue EHCTBUS C PAlMOHAIBHBIMH YHCIIAMH,
1.2 coderass YCTHbIE W IHUCHbMEHHBIC MPUEMBI, BBINOJHATh BBIUMCICHUS C
MPPALMOHAIIbHBIMU YU CIIAMU
13 HaxonuTe 3HaueHWs cTENeHEW C MLENbIMU IIOKAa3aTelsIMU U KOPHEH,
' BBIYHCIISATH 3HAYEHUST YUCIIOBBIX BBIPAXKCHUHN
14 OKpyriaTh [E€UCTBUTENIbHBIE YHCIA, BBIIOJHATh HPUKUAKY pe3yJbTara
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUIN
2 VYpaBHEeHUS U HEpaBEHCTBA
51 Pewmate nuHElNHbIE U KBaJApaTHbIE YPABHEHUS, YPABHEHUS, CBOASIIMECS K
HUM, MIPOCTEUIITNE TPOOHO-PAIIMOHAIBHBIC YPABHCHHS
Pemate cucTtembl IBYX JIMHEWHBIX YPAaBHEHHMH C JIByMsl NI€PEMEHHBIMHU U
2.2 CHUCTEMbl JBYX YypaBHEHHMH, B KOTOpPBIX OJHO YypaBHEHHE HE SBISETCS
JIMHEVUHBIM
Pemares TekcTOBBIE 3amauM  anreOpauvdecKMM CIOCOOOM C  TMOMOIIBIO
2.3 COCTAaBJICHUS] YpaBHEHUs WJIM CHUCTEMBl JBYX YpPaBHEHUU C JByMs
MepEMEHHBIMU
IIpoBONTH MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
54 TOM 4YHCIE C TpUMEHEHHWEeM TpaduuecKux MpeAcTaBlIeHU (Hampumep,
' yCTaHaBIWBATh, UMEET JU yPAaBHCHHE WM CHCTEMa YpaBHEHUN pPEIICHHS,
€CIIK UMEET, TO CKOJIBKO)
Pemarte nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, M300paXkaThb
2.5 pelIeHue HEPABEHCTB HA YHCIOBOM MPSMOM, 3alUCHIBATh PEIICHHE C
MMOMOIIBI0 CHMBOJIOB
Pemate cucreMbl JIMHEHMHBIX HEPAaBEHCTB, CHUCTEMbl HEPaBEHCTB,
26 BKIIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHUE CHCTEMBI
' HEpPaBEHCTB Ha YHCJIOBOW MPSIMOMW, 3aMUCHIBATh PEIICHHE C TOMOIIBIO
CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4
3 OyHKIIIN
Pacnio3naBath (yHKIHHM W3Y4eHHBIX BHUIOB. [loKa3piBaTh CXEeMaTHYECKH
31 pacmojoKeHne Ha KOOPAWHATHOW IIOCKOCTU TpadukoB (PYHKIMIA BHIA:

y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBUCHMOCTH OT 3HAYCHHI
K03(PUITMEHTOB, ONMUCHIBATh CBOWCTBA (PYHKITUI




Iloka3pIiBaTh CXEMaTHYECKU PacCIoJIOKCHHUEC Ha KOOp,HHHaTHOfI IIJIOCKOCTH

3.2 rpadukoB GpyHkuii Buga y = VX, Y = |X| 1 onuchIBaTh CBOMCTBA (PYHKITUI
33 Crtpouth 1 M300paxaTb CXeMaTHYECKU TpaduKu KBAJPAaTHUHBIX (DYHKIHH,
' OIKCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIMHA 1O UX TpaduKam
34 Pacnio3naBaTh kBaipaTUUHyIO QYHKIUIO IO GOpMYyJie, MPUBOAUTH IPUMEPHI
' KBaIpaTHUHBIX QYHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckas 1 reOMETpUIECcKas IpOrpeccuu
41 Pacno3naBaTh apupMeETHUECKYl0 M TE€OMETPUYECKYIO MPOrPecCHuu IMpH
' pasHbBIX crocobax 3aJaHus
BbmonHAT  BBIUMCICHHS C HCHOJb30BaHUEM GopMyl N-TO  4ieHa
4.2 apuQMEeTHUUECKOll M TEOMETPUYECKOM Mporpeccuid, CyMMBI MEPBBIX n
YJIEHOB
43 N300pakaTh YJIEHBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIWHATHOM
' IJIOCKOCTH
Pemate 3amaun, CBS3aHHBIE C YHCIOBBIMU ITTOCIIEAOBATENLHOCTSIMHU, B TOM
4.4 YUCJIe 3aJaud W3 PEaTbHON JKM3HU (C HMCIOJB30BAaHUEM KaJbKYJISATOPA,

M (POBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U JAECATHUYHBIC, IEPEXO OT OHOU (opMbI 3anucu apodeit
11 K apyrou. IloHsaTue panmuoHanbHOrO 4uCia, 3alKuch, CPABHEHUE, YIIOPSIOYUBAHUE
palOHAIBHBIX YUCEII
12 Apudmerndeckne IeHCTBUS C palMOHAIBHBIMM uuciaMu. Pemienue 3azau w3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeZeleHHe, Ipeodpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEl
14 [IpouieHThl, 3anUCh MPOLIEHTOB B BUJE ApOOM U poOu B BHUJIE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 pPeajlbHOM NPAKTUKH
15 [TpuMeHeHrEe NPU3HAKOB IEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIM HaTypaJlbHbBIX
' qrce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMas U 0OpaTHAs IPONOPLHUOHATILHOCTH
2 AnrebpanuecKue BEIPAKCHHS
51 IlepeMeHHBIE, 4YMCIOBOE 3HAUEHUE BBIPAXKEHUSA C INEpPEeMEHHOH. JlomycTumele
' 3HAYECHUS TIEPEMEHHBIX
59 [IpencraBnenre 3aBUCUMOCTHM MEXKIy BeIMYMHAMU B BUAE (HOpMYIIbL.
' Beorurcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUH, TOKAECTBEHHO paBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
95 Opnownenbl u MHorowieHbl. CreneHb MHorowieHa. CloxeHHE, BbIYUTaHHE,
' YMHO)KEHHE MHOTOUJICHOB
26 DopMynbl COKPALIEHHOIO YMHOXCHHSA: KBaJIpaT CyMMbl U KBajpaT Pa3HOCTH.
' ®dopmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOYIEHOB HA MHOYKUTEIN
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBWJa IpeoOpa3oBaHUs  ypaBHEHHUS,
PaBHOCHUIIBHOCTh YPaBHEHMI
39 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHHS, PELLICHUE JINHENHBIX YPAaBHEHUM
33 CocraBieHue ypaBHEHMH MO YCJIOBHIO 3aJayd. PemieHne TEeKCTOBBIX 3a1ay C
' TIOMOILLIO YPaBHEHUI
3.4 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JIMHEWHBIX YpPaBHEHUH C IBYMs NEpEeMEHHBbIMU. Perienue cucrem
3.5 YpaBHEHHMI CIIOCOOOM TMOACTAaHOBKH. [IpuMepsl pelieHus TEeKCTOBBIX 331ad C

IIOMOILBIO CUCTEM YPAaBHEHUIN




4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara Touky Ha TIPSIMOiA
49 Hucnossle NMPOMEXKYTKH. PaccTossHue Mexay IByMs TOYKAMHM KOOPAMHATHOMN
' IPAMOiA
43 [IpsmoyronpHas cucrema koopaunat, ocu OX u Oy. AGcryicca U OpAMHATA TOYKU
' Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHbIX (opmyramu. YUYrteHue rpadUKOB peanbHbIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk GyHKINN y = [X|
4.7 I'paduueckoe perieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 KBanpartuslii kopenb wu3 uucna. [loHsTue 00 uUppaUMOHAIBLHOM YHUCIHE.
' JlecaTHUHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT
CpoiicTBa apupMeTHMYeCKUX KBaJpaTHBIX KOpPHEH M UX MpPHUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUM W BBIYUCICHUSM. JleHCTBUTENbHbIE
qucia
1.3 Cremnens C 1e7bIM TIOKa3aTenieM u e€ cBoiicTBa. CTaHmapTHas 3aMKuch YKCIia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpaTHslil TpEéXuiieH, pa3ioKeHUe KBaAPAaTHOIO TPEXWICHA Ha MHOXKHUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 CrnoxeHue, BBlYUTaHHE, YMHOXKEHHE, JIeIeHNe anredpandeckux Ipooei
2.4 PannonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBanpartHoe ypaBHeHue, (opmyna KopHeH KBaJpaTHOrO ypaBHEeHHs. Teopema
' Buera
3.2 Pemienue ypaBHeHMH, CBOJIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [pocreiimme npoOHO-paMOHATBHEIE YPAaBHEHHS
I'paduueckas uHTEpHpeTanuss ypaBHEHUH C JIByMs IE€PEMEHHBIMH M CUCTEM
3.4 JIMHEWHBIX YpPAaBHEHUN C JBYMs IlepeMeHHbIMU. [IpuMmepsl pemreHust cucrem
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aJau allreOpandeckuM crocoOom
3.6 YucaoBbie HEPAaBEHCTBA U MIX CBOWCTBA
3.7 HepaBseHcTBO ¢ 0O1HOM ITEpEMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOM
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 ITonarue ¢ynkuuu. OGIACTb ONpENENEeHUs] U MHOYKECTBO 3HAUCHMH (YHKLUU.
' Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux ¢pynkumu. UreHne cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GPyHKITUH, OTPAXKAIOMIUX PeaTbHBIE TPOIIECChI
44 OyHKIMM, ONUCHIBAIOIIME NPSIMYHO U O0paTHYI  IPONOPLHMOHAIbHbBIE
' 3aBHCHMOCTH, X IpaduKu
45 Oyukuuu y =x2,y = x3
4.6 Oynkmun y = X, Yy = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUIN
9 KNIACC
Kon IIpoBepsieMblii 31eMeHT coep:KAHUA
1 Yucna v BBIYUCTICHUS
11 PanonanbHbple  4Kcia, HPpAlMOHANbHBIE 4YHCIA, KOHEYHble U OECKOHEYHBIE
' JeCATUYHbIE Jpoou
MHOXecTBO JEHCTBUTENBbHBIX 4YMCEN, JCHCTBUTENbHbIE YHC]Ia KaK OECKOHEUHBIE
12 JecSITUUHble J1poOu. B3anMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOMXECTBOM
' JNEHUCTBUTENBHBIX YHCEI U KOOpAMHATHOW mpsMoi. CpaBHEHHE [E€HCTBUTEIBHBIX
qucen
1.3 Apudmernueckue I1eUCTBUS C JCUCTBUTEIHLHBIMHU YUCIAMU
W3mepenus, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKAloOIEro MHpa,
14 JUITNTENILHOCTh TIPOLIECCOB B OKpyskatomeM wmupe. I[IpubmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuOmkeHus. Oxpyrienue uucen. [Ipukunka U oreHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHUsI C OHON TEPEMEHHON
2.2 JInnenHnoe ypaBHeHue. Pemienue ypaBHEHUM, CBOIAIINXCS K JTUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHMs YpaBHEHUHW TPETbEH U 4YETBEPTOMN
' CTETIEHEN Pa3JI0KEHNEM Ha MHOKUTENN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUNI
2.7 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 Tpadux




2.8

Pewrenne cucreM ABYX JIMHEWHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU

Pemenue cucteM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEUHOE, & IPYroe — BTOPOU

2.9
CTETIeHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

211 Pemenne TeKCTOBBIX 33729 aNreOpandeckum crmocooom

2.12 UwucioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN

2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB ¢ OAHOM IMEPEMEHHON

2.15 KBanpaTHble HEpaBeHCTBa

516 I'padmyeckas wuHTepHpeTansi HEPaBEHCTB W CHCTEM HEPAaBEHCTB C JABYMS
' HEePEMEHHBIMU
3 OyHKIIU

31 KBagpatuunas Gpynkius, e€ rpaduk u cBoiictsa. [lapaGona, KOOpAMHATHI BEPUIHMHBI

napaboIIbl, 0Ch CHMMETPHUH MapadoIbl

3.2 I'paduku Gyukimii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gpynkumii y=Kk/x, y = x® u ux cBoiicrsa

3.4 I'paduku PpyHKuUMi , 1 UX CBOWCTBA
4 YucnoBbie IOCIEI0BATEIIBHOCTH

41 Omnpenenenve u CcrnocoObl 33JaHUS YHUCIOBBIX IOCIENOBaTeNbHOCTEH. 3amaHue
' MOCJIeI0BAaTEIbHOCTH PEKYPPEHTHOM hopMysolt u popmyInoit N-ro wieHa

42 Apudmernueckas nporpeccus. @opMyiibl N-ro WieHa apuPpMETHUECKON IPOrpeccuH,
' CYMMBI TEPBBIX N YICHOB

43 I'eomerpuueckas nporpeccusi. @opMyIel N-TO YJIeHA TEOMETPUIECKON TPOTpeccui,
' CYMMBI TTEPBBIX N YJICHOB

44 N300pakeHne 1ieHOB apupMETUIECKON 1 T€OMETPUUECKO Mporpeccuii ToukaMu Ha
' KOOPAMHATHOM IUIOCKOCTH. JIMHENHBIN U SKCIIOHEH U AJIBHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHIATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpalun
HaJ MHOXXECTBAMM; YMEHHUE ONEePUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JIepeBO, LUKJI, IPUMEHATh UX IPHU PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMpEACTAaBIEHWE MHOXKECTB [UIsl OINHCAaHUS PealbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YyUYeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, daKCHOMa, TCOpPEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HUCTHUHHBIC u JIOXXHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI KW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMmenue OIICpHUPOBAThL IOHATUAMU. HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIEIMMOCTh HATYPAJIbHBIX YMCEN, TPU3HAKU JEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecSATHYHAs APOOH,
CTAaHJAPTHBIA BHJ YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apuMeTHUeCKUi KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YucCjiaMHi, CpaBHUBATh W YIOPAAOYMBATHL 4YHCJIa, NPCACTABIATH 4YHCJIA Ha
KOOPIMHATHON MPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JeNaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe oOnepupoBaTh IOHATUSAMM: CTEIEHb C ILEJIBIM II0Ka3aTelieM,
apudMeTHUeCKUIl KBaIpaTHbIM KOPEHb, MHOTOUIEH, ajaredpanydeckas Apo0s,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOM CTemeHH OoJblle
€IVHULbI; YMEHHE BBIMOJHATH pacuéTel Mo (Qopmysam, MpeoOpa3oBaHMs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEHUE MHOIOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHne omnepupoBaTh MNOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pellaTh JIMHEHHblE U KBaJpaTHblE ypaBHEHUs, JApOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOW, CUCTEMBI JIBYX JIMHEWMHBIX
ypaBHEHMI, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUHN 3a1ad U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7a4; YMEHHE
UCIIOJIB30BaTh KOOPJAUHATHYIO NPAMYIO U KOOPAUHATHYIO IUIOCKOCTBH IS
M300paKeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk (yHKIHH, HYIA
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HAumOONIbIIee W HaWMEHbINEe 3HA4YCHUs (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAsI
byHkuus, KBaapaTHuHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu IS ONPENEJICHUs] CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pelieHus 3ajad W3 APYruxX YYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIpaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTh, apudMeTndecKas
U TeOMEeTpUYecKass MPOrpecCMd; yMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JAPYIHX YYEOHBIX NPEJIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, O U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb HOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0I00HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUAMU: (Urypa, TOUKa, OTPE30K, Mpsimasi, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIFHHK, TPEYTOJbHHK, paBHOOCAPCHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrOJbHUK, MEIHaHa,
Ouccekrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJIFHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJIEHUK, KBAIPAT, TPANEIH; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHUE
pewmiath 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HAa HaXOXACHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM HM3y4YeHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh IOHSTHUSMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, YrOJI
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MpPSIMOIi;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
[apaJUIEIbHOCTD U MIEPIIEHIUKYIISIPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne onepupoBaTh MOHATHSMHU: JJIMHA, PACCTOSHHE, Yroji (BETMYMHA
yrila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE PUMEHSATh
(dbopMyIBI TIEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroysbHUKa, Teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

Ymenne  u3zo0pakaTb  IMJIockue  GUIyppl W HX  KOMOMHAaNuu,
IPOCTPAaHCTBEHHBbIE (QUTYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIbHOMY
OIMKMCaHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPJAMHATHI JIJISl TIPEACTABJICHUS JAHHBIX M PEIICHMs 3a/ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU
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Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAaNMCHbIIIEE
3HAUCHHs,  pa3Max  4YMCIOBOro  Habopa;  yMEHHE  M3BICKATh,
MHTEPIPETHPOBATH U MPeoOPa3OBhIBATh WH(POPMALINIO, TIPEACTABICHHYIO B
TaONMIAX ¥ Ha JUarpaMmax, OTPaKarol[yl0 CBOWCTBA M XapaKTEPUCTHUKH
peaNbHBIX TPOIECCOB W SBJICHHI;, YMEHHE pAaclo3HaBaTh H3MCHUYHUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATUAMM: CIy4dallHBIA ONBIT  (CIydyailHbIN
OKCIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOT'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIIBITaXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHHME pelliaTh 3aJlauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHHUEM IIpaBHUJIaA
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEealbHBIX COOBITHH U
SBJICHUHM, NMOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMeHue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3a7auu,
IIPUBOAUTH TNPHUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpPUPONE U
JKW3HHM, PAaCIO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MaTHKH B MCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npodu
13 PanmonanbHele uncia. ApupmeTnueckue onepanuy ¢ palioHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMU YUCIAMH
15 Hpn6nn>1<éfiﬂme BBIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUJIKA U OIIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandyecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenensb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoOHaNbHBIM MoKa3zaresneM. CBoiicTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HaTypalbHOU creneHu. JleiicTBusic apudmerndaeckumu
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paIOHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Llensie w npoOHO-palOHANbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYIMHOCTH
' HEPABEHCTB
3.3 Pemienue TeKCTOBBIX 33124
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
4.2 Apudmernaeckas u reomeTpuaeckas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
5 OyHKIMH
®Oynk1us, cnocoOsl 3aanus pyHkuuu. ['paduk ¢pynkuuu. O0nacTs onpeaeneHus u
51 MHOXeCTBO 3HaueHuil ¢pyHkuuu. Hynu ¢ynkuuu. IIpomMexyTku 3HaKOINOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHMMYMBI (YHKLUH.
HauOonpiiee 1 HauMeHbllee 3HaYeHUE (PYHKIINU HAa IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBA
1.2 TpeyroabHHUK




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTb U KPYT'
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BexkTops! Ha TiocKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHosecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






