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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yuyeHue IPYrux AUCHUIUIMH KaK €CTEeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl POIOJKEHUSI 00pa30BaHUsI U AJIsl TOBCETHEBHOM KU3HU.
PazButne y oOydaroomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anredpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MpPHUPOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJIECTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTUE YMEHUs HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeiCTBUS, BBIBOIBI, (popMyianpoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obecrieunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJarolIUXCs: OHH HCIONB3YIOT JCIyKTHBHBIE |
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
o0ydaromuxcsi, IMO3TOMY CaMOCTOATENbHOE pelIeHUuEe 3a7ad OOydalolMMHCS  SBISETCS
peanuzanuen AesITeNbHOCTHOTO MPUHIIUIA O0ydEeHUSI.

B cTpykType nporpaMMbl yaeOHOTO Kypca «Anredpay yriayOoIeHHOTO U3y4eHUs OCHOBHOE
MECTO 3aHUMAIOT  COJEpXKAaTelIbHO-METOIUYeCKne JUHHK: «Yucima ©  BBIYHUCICHUNY,
«AnreOpanyeckue BhIpaXEHUS», «YpaBHEHHs] U HepaBeHCTBa», «DyHkuuny». Kaxmas uz »Tux
COJIepKaTEIbHO-METOMYECKHUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yueHUs Kypca,
B3aMMOJICHCTBYS C APYTUMH €T0 JUHUSIMH. B X0/1e n3yueHust Kypca 00yJaromuMcs TPUXOAUTCS
JIOTHYECKH PACCYXKaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBSI3UM ¢ 3TUM B
nporpaMMy  y4yeOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOPbIE OCHOBBI  JIOTHKH,
OpEeJCTaBICHHbIE BO BCEX OCHOBHBIX pasfenax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIHE OBJIAICHHIO 00yJaFOIIMMUCS OCHOB YHUBEPCATHHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIMHUM «HuUCIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUIs TaIbHEHIIIEr 0 U3YYEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOYyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(bOpMHPOBAHUIO YMEHHSI TOJIB30BATHCS ANTOPUTMAMHM, a TaK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I[ero 0oO0pa3oBaHUs CBSI3aHO C pPAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBaHUEM TIPEACTABICHUN O JEUCTBUTEILHOM 4Hciie. 3aBEPIICHUE OCBOEHHUS YHMCIIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpanueckux JHMHUH — «AjnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYUAIOIIMXCS MATEMATHYECKOTO
ammapara, HEOOXOIMMOTO JUIsi pelIeHWs 3aJad MAaTeMaTHKH, CMEKHBIX TPEJIMETOB U
OKpy’Karoliel peasbHOCcTH. Ha ypoBHE OCHOBHOTO 0O0IEro oOpa3oBaHUsl Y4YEOHBI MaTepHal
IpyNIUpyeTcs BOKPYT pAalUMOHAIbHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpPUPYET 3HAYeHHE
MaTeMaTHKH KaK S3bIKa JJIS TOCTPOCHUS MATeMaTHUYECKUX MOJEJeH, OMHUCaHHs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredbpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJII OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEIyKTUBHBIX paccyxaeHuil. IIpeoOGpazoBaHue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
0o0yJaromuMucs 3HaHu# 0 GYHKIMAX KaK BaKHEHIIeH MaTeMaTUueCKON MOJIeNIN AJIsi OIUCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mpupone M obmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaAIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIpa3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOT'O, CHMBOJIMYECKOTO, TPauuEcKoro,
BHOCHT BKJIaJl B (JOPMUPOBAHUE MPEACTABICHUIN O POJIM MAaTEMATUKHU B PA3BUTUU IIUBUIIM3AINH U
KYJIBTYPBI.

YrnyOon€Hueld  Kypc — anreOphl  XapaKTepU3yeTcsl  HM3YYEeHHUEM  JOMOJHUTEIHHOTO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBiseTcs
A3BIKOM JUUISl ONMCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM MaTeMaTH4eCKOIo
MonenupoBanus. Ilpu 3ToM camMu OOBEKThl MaTeMaTHYECKHX YMO3AKIIOUEHUN U MPUHATHIE B
anreOpe ImpaBuiIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH 0OOCHOBBIBATH
U JI0Ka3bIBaTh CYKICHUS, PA3BUBAIOT MATEMAaTHUYCCKYI0 HWHTYHUIIMIO, KPAaTKO W HATJsAIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOCHUHN U ydaT UX MPUMEHEHHI0. TemM caMbiM anredpa
3aHMMaeT OJHO U3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIUICHUS
oOyJaronuxcsi.

CornacHo yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIi Kypc «Anredpay, KOTOPBIi
BKJIIOUAET CJEAYIOIIHE OCHOBHBIE pa3fenbl cojepkaHus: «Yuciaa W BBIUKCICHHS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha uzyuenue yue6HOTro Kypca «Anredpa» orsoautcsa 408 yacos: B 7 kiacce — 136 yacos (4
yaca B Hezeno), B 8 kiacce — 136 vacoB (4 yaca B Henento), B 9 kiacce — 136 dacoB (4 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie uyucna. CpaBHEHHE, yNOpSAOYMBAHWE W apu]MeTHUecKue IeHCTBUS C
pauMOHAIBHBIMU ynciaamMu. Yucnosas npsimasi, MOyJIb YUCTIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3allUCh YUCIIA B JECATUYHOU
MO3ULMOHHOM CHCTEME CUHCIICHMUS.

Pemenue TekcTOBBIX 3a1ad apupMeTHYECKHM criocobom. Pemenue 3agau u3 peanbHOM
IIPAaKTUKM Ha 4acTW, Ha ApoOM, Ha IPOLEHThl, IPUMEHEHHE OTHOIICHUN W MPONOpUUN Npu
peLIeHUHN 3aj1a4, pelIeHue 3a1a4 Ha JBM)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

JenmumocTs 1enbix uncell. CBOMCTBA ASIUMOCTH.

[Ipoctbie u coctaBHble yncna. YETHbIe U Heu€THbIE yncna. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eIMMOCTH CYMMBI U MPOU3BEACHUS LIETBIX YHUCET MIPU PEIICHUHN
3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM.

HauOonpmmii oOmmidi nenuTens U HauMeHblee ollee KpaTHoe JBYX uMcen. B3aumHo
npocTele yncna. AnroputM EBxina.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HaJl OCTATKAMHU.

Auredpanyeckue BbIpaKeHUs

BripakeHue ¢ nepeMeHHbIMM. 3HAY€HHE BBIPAKEHUS ¢ NepeMeHHbIMU. lIpencrasieHue
3aBUCUMOCTH MEX]ly BEJIMUMHAMHU B BUI€ (POPMYIIbI.

ToxnmectBo.  ToxmecTBeHHBIE — mpeoOpa3oBaHUsl — anreOpamyecKUX  BBIPAKCHHU.
JlokazaTeabCTBO TOXKJIECTB.

Opnowiensl. OqHouwIeH cTaHAapTHOro BUaa. CTeneHb OAHOWICHA.

MHuorounensl. MHorowieH crangaptHoro Buzaa. CreneHp MHorouwieHa. CroxeHHe,
BbIUWTAaHUE, YMHOXXEHHME M JelieHue MHoroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPaKEHUS B
MHorowieH. Kopau MHOrouseHa.

@opMybl COKPAIIEHHOTO YMHOXCEHMSI: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH [JBYX
BBIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTHM [JBYX BBIpQKEHHUH, Pa3HOCTb KBAJApaTOB JBYX
BBIPAXXEHU, IPOU3BEIEHUE PA3HOCTU U CYMMBI JIBYX BBIpaXXEHHI, CyMMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKCHUI.

PaznoxeHne MHorouwileHa Ha MHOXWTENU. BbiHeceHHe 0OLIEro MHOXMTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHUsI M HEPABEHCTBA

VpaBHenue c¢ onHoil nepemeHHol. Kopenb ypaBHeHus. CBolicTBa ypaBHEHHMH C OJHOMU
IIEPEMEHHOI. PaBHOCUIIBHOCTh ypaBHEHMH. Y paBHEHUE KaK MaTEMAaTUUYECKasl MOJIENb PEAbHON
CUTYaLUH.

JIuHeliHOe ypaBHEHHE C OJHOM INEepeMEeHHOW. UMCino KOpHEH JIMHEWHOIO YpaBHEHMS.
Pemienne TEKCTOBBIX 3a7ady C MOMOIIBIK JIMHEWHBIX ypaBHEHUW. JIMHEilHOe ypaBHEHUE,
CoZlepaKalllee 3HAK MOJYJIA.

VYpaBHeHue C JABYMS TIepeMeHHbIMH. ['paduk nuHEHHOro ypaBHEHHS C JABYMS
nepeMeHHbIMH. CUCTeMbl JIMHEWHBIX YpaBHEHUN ¢ ABYyMsl mepeMeHHbIMU. ['paduyeckuit MmeTos
pELIEHUs] CUCTEMBI JIMHEMHBIX YPAaBHEHHUN C IByMsI IEPEMEHHBIMU. Perienue cucreM JIMHENHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMU METOJIOM MTOICTAHOBKU M METOJIOM cllokeHus. Cucrema aByx
JMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH KaK MOJIEb PEATIbHON CUTYaLUH.



DOyHKIUHA

Koopaunara Touku Ha mnpsmol. UucioBele npomMexyTku. PaccrosiHue Mexay IByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctemMa KoopAuHaT. AbGcuucca M OpAuHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3amaHHbBIX ¢GopMmynaMmu. YTeHue TrpaduKOB peanbHbIX
3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BennuuHaMmu. [lonstue QpyHkiun. OyHKIUsS Kak
MaTeMaTHuYecKasi MOJeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
dbyakuun. CriocoOs! 3ananus Gynkiuu. ['padux Gynkiuu. [ToHsTHS MakcUMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAaHH HA IPUMEpPaxX peajbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk muneitHoN QyHkimu. ['paduk pynkum y = |X|.
KycouHo-3aanHble pyHKINY.

8 KJIACC

Yuciia ¥ BbIYMCICHHSA

KBanpatHsle kopHU. ApudMeTndeckuil KBaJpaTHbIH KOpeHb U ero cpoiicta. IloHsarue
VPPALMOHAIBHOIO 4ucia. [IelcTBus ¢ uMppauuoHAIbHBIMM uuciaMu. CBOWCTBa IENCTBUHM C
MppalMOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

IIpencraBienys 0 paCUIMPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HATYPAJIbHBIX, LIEIIBIX,
palMOHAaIbHBIX, JEMCTBUTENBHBIX yncel. CpaBHeHUE yncen. YucaoBble IPOMEXKYTKH.

JeiictBus ¢ ocrarkamu. Octatku crenenel. [[pumenenre ocTaTKoB K pELIEHUIO YPaBHEHUN
B LIEJIBIX YUCJIAX ¥ TEKCTOBBIX 3a1a4.

Pa3mepbl 00bEKTOB OKpYXKaroIIEro Mupa, JJINTENbHOCTh IPOLECCOB B OKPYKAIOIIEM MUPE.
CraHpapTHBIN BUJ YKCIIA.

AuredpanyecKkne BbIPaKeHUS

Anrebpanueckasi 1poOb. [lomycTMble 3HAUEHUS NEPEMEHHBIX B IPOOHO-paIlMOHATBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CiioxkeHne, BBlUUTaHUE, YMHOKEHUE
U JlerieHue anredpandeckux qpodeit. Beraenenue nenoii yactu anredpandeckoit 1poou.

PanyonanbHbple  BbIpakeHHMs.  TOXIECTBEHHbIE  NMPeoOpa3oBaHMs  PALlMOHAIBHBIX
BBIPAKCHU.

JlonycTuMble 3HAUYE€HHS TMEPEMEHHBIX B BBIPAKEHUSAX, COJEPXKALIMX apUpMeTHYecKue
KBaJpaTHble  KOpHU. TOXXAECTBEHHbIE  NpPeoOpa3oBaHUs  BBIPAKEHHMH,  COJEpKaILIUX
aprudMeTHUeCKue KBapaTHbIE KOPHHU.

Crernens ¢ LenbIM ITOKazareneM 1 e€ cBoiicTBa. [IpeoOpa3oBaHue BbIpakeHUH, COEpKAIINX
CTEICHU.

YpaBHeHHUs! M HEPABEHCTBA

KBanpatHoe ypaBHenue. dopmyna KOpHEH KBagpaTHOTro ypaBHeHMs. KosmuecTBo
JIEMCTBUTENIBHBIX KOPHEH KBaJIpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHUs, CBOIAUMBIE K
JMHEHHBIM YpaBHEHUSIM WM K KBaJpaTHBIM ypaBHEeHUSIM. KBasipaTHOE ypaBHEHHE C TapaMeTPOM.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO KBaJPATHBIX YPAaBHEHUM.

JpoOHo-paninoHanbHble ypaBHEHHUs. PerieHue ApoOHO-pALMOHAIBHBIX — YpaBHEHUI.
Pemenne TEKCTOBBIX 3a7a4 C TOMOIIBIO JPOOHO-pAIMOHANBHBIX ypaBHEeHHU. ['padudeckas
MHTEPIIPETALNs YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.



HepaenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHCcTBa. Cl10KEeHUE U YMHOKEHHUE
YHCIIOBBIX HEpaBeHCTB. OlieHMBaHKE 3HAUEHUS BbIpakeHUs. Jl0Ka3aTeIbCTBO HEPABEHCTB.

IlonsiTHe O peleHHH HEpPAaBEHCTBA C OJHOM IIEpEMEHHOM. MHOXECTBO pelleHUun
HEPAaBEHCTBA. PABHOCWIIBHBIC HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO € OJHOM IMEPEMEHHOM M MHOXKECTBa €ro peiieHui. Pemienue
JIMHENHBIX HEPABEHCTB C OJJHOU nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB
C OJIHOM NIEepeMEeHHOU. Pelenne TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO JIMHEHHBIX HEPAaBEHCTB C OJHOMU
MIepEMEHHOM.

DOyHKIUHA

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHHi ¢yHKuuu. CriocoObl 3aganus (yHKIUH.
I'padux ¢pynkuuu. Yrenue cBoicTB ¢pyHkuuu mo e€ rpaduxy. [Ipumeps! rpadhukoB QyHKIHIA,
OTPaXKAIOIIUX PealbHbIE MPOLIECCHI.

Jluneiinas yHkuus. OyHKINHU, ONKMCHIBAIOIIKE NPSAMYIO U 00OpaTHYIO IPONOPLMOHAIbHBIE
3aBHCUMOCTH, UX IpauKu.

Oynxumn Y = kx, y = kx + b, y = k/x, y = x%, y = VX, Y = |X| u ux cBoiicta. Kycouno-
3aJlaHHbIe (QYHKIHU.

9 KJIACC

Yuciia 1 BLIYUCICHUSA

Kopenp N-i1 crenenn u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeleM MU €€
CBOMCTBA.

Auredpanyeckue BbIpaKeHUs

ToxnecTBeHHbIE IpeoOpa3oBaHMsl BBIPAKEHUM, COAEpKAIMX KOpPeHb N-il cTeneHwu.
ToxnecTBeHHblEe NpPeoOpa3oBaHMsl BBIPAKCHHUM, COJEpXKAIUX CTEHNeHb C palMOHAJIbHBIM
[IOKa3aTEJIEM.

KBagparubeiii TpéxuneH. KopHu KBagpaTtHoro TtpéxwieHa. Pa3nokeHune KBaJIpaTHOTO
TpEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

bukBanpatHele  ypaBHeHusa. IIpumepsl  IpUMEHEHUH  METONOB  PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEeHbl IEPEMEHHON, rpauecKoro MeToja MpHu pelieHnu ypaBHeHUH 3-il u
4-11 creneHeu.

Pemenue 1poOHO-paliMOHaIbHBIX YPAaBHEHUH.

Pemenue cucreM ypaBHEHHH C IBYMs IEpEeMEHHBbIMU. PellleHne NmpocTedmmx CHUCTEM
HEJIMHEWHBIX YpPaBHEHHM C JByMsl NepeMeHHbIMHU. ['paduueckuil MeToa peueHus: CUCTEMbI
HEJIMHEWHBIX YpPaBHEHMH C ABYMs mnepeMeHHbIMH. CucTema JABYX HEIMHEWHBIX YpPaBHEHHH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU CUTYalUU.

Yucnosble HEpaBeHCTBA. Pelienne TMHENHBIX HepaBeHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBagpaTHble HepaBeHCTBa C OJHOM NEpeMEHHON. PenieHue KBaJpaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM U METOJOM HHTEpBaJIOB. MeETOJ HHTEpBAJIOB [UIsl PAallMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBaA C IAPAMETPOM.

Peienne TeKCTOBBIX 3a/1a4 C IIOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nBymMs mepeMEHHBIMH. PernieHue HepaBeHCTBA C JIBYMs IEPEMEHHBIMM.
CucreMbl HEpaBEHCTB € IBYMsI IEpeMEHHbIMHU. [ 'padruecknii METO/1 pelIeHNs CHCTEM HEPaBEHCTB
C ABYMsI IIEPEMEHHBIMU.

DOyHKIUHA



Oynknus. CBolicTBa GYHKIMA: HYIU QYHKIIAH, IPOMEKYTKH 3HAKOMTOCTOSTHCTBA (DYHKITHH,
IPOMEXYTKH BO3pAaCTaHMs U yObIBaHUS (PYHKLMU, YETHBIE U HEUETHBIE (PYHKIIUH, HanOoIIbIIee U
HaMMEHbIIIee 3HAYCHUS (PYHKITUH.

KBaaparuunas pynkius u e€ cpoiicta. Mcrnonab30BaHre CBOMCTB KBapaTUIHON (DYHKITIH
st pemenust 3agad. [loctpoenue rpaduka kBagpatuyHoi QynHkuuu. [lonoxenue rpaduka
KBaJpaTHUHOH (YHKIMH B 3aBHCUMOCTH OT eé kod(ummenton. ['paduxu Gpynkuuit y =ax?, y =
a(x — m)?u y = a(x — m)? +n. Ioctpoenue rpahukoB QYHKIMI ¢ HOMOIILIO MPEOOPA3ZOBAHMIA.

HpobHo-nmuneitnas ¢pynkuus. MccnenoBanue ¢yHKITHA.

Oyukius Y = X" ¢ HaTYpaJbHBIM MOKa3aTeaeM N U e€ rpaduk.

YuciioBble MOC/I€10BATEILHOCTH W IPOrPeccuH

[Tonarue YUCIIOBOU MOCJIEOBATEIILHOCTH. Koneunsie 5 OeCKOHEUYHbBIC
nocneaoBarenbHOCTH. OrpaHuyeHHas MOCIeN0BaTeIbHOCTb. MOHOTOHHO —BO3pacTarolas
(yObIBaromas) mocienoBaTesIbHOCTh. CrocoObl 3aaHus MOCIIE0BATEIbHOCTH: OMKCATEIbHbIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO WiICHA, PEKYPPEHTHBIN.

Apudmernueckast U reomerpuueckas nporpeccuu. CBoiicTBa WwieHOB apu(pMeTHYECKO U
reoMeTpuueckoil mporpeccuit. @opMynbl N-ro 4ieHa apuPpMETHUYECKON U TeoOMEeTPHUYEeCKON
nporpeccuii. @opMysabl CyMMBI MEpPBBIX N UIEHOB apU(PMETHUYECKOW U TeOMETPHUYECKON
nporpeccuil. 3aaun Ha MPOIEHTHI, 0AHKOBCKME BKJIA/IbI, KPEIUTHI.

[IpencraBieHne O CXOAWMOCTH TMOCIENOBATEIBHOCTH, O CYMMHPOBAaHHH OECKOHEYHO
yOBIBAIOIIEH r€OMETPUUECKON TPOTPECCUHU.

Meron Mmarematuyecko MHAYKIMU. [Ipocreiime npumepsl.



I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITPOI'PAMMBI YUYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHMS

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHUS IPOrpaMMBbl 10 MaTEMATHUKE XapaKTEpU3YyIOTCS B
YacTu:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HAaCTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTH)KEHUSM PpOCCUHCKMX MAaTEeMAaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX U MPHUKJIaJHbIX
chepax;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
ABJICHUH, MPOLIEyp IPakJaHCKOro oOIiecTBa (HampuMep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX IIPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha AaKTHUBHOE y4acTHUE B PELICHUM MPAKTUYECKUX 3a/lad MaTeMaTH4eCcKOu
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
XKHU3HU Ul YCHEeITHON Npo(ecCHOHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM WHJMBUIYaJIbHOW TpaeKTOpUU OOpa3oBaHUsS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUIN, YMEHUIO BUJIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO IO3HAHMSA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W O0OIIecTBa, INOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4YelOBEYECKOH MAeATeIbHOCTH, ITAoOB €€ pa3BUTUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KYyJIBTYpOH KaK CpEICTBOM IIO3HaHMS MHpA, OBJIAJEHUEM HaBBIKAMHU HCCIIEOBATEIbCKON
JeSITEIIbHOCTH;

6) ¢usuyeckoro BocnuTaHusi, (OPMHMPOBAHHMSA  KYJbTYPbl 310POBbS U
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eaoBeka;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPaHHOCTH OKpY)KaloIlel cpefbl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;



8) apanTanuM K M3MEHSIIOUMUMCSH YCIOBUAM COIMATBHON U PUPOJIHOM Cpeabl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpeIICJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBoei
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEOO0XOIUMOCTRIO B (DOPMHUPOBAHMHM HOBBIX 3HAHHUH, (OPMYTUpOBATH HJIEH, TOHSITHSA,
THUITOTE3bI 06 0613e1<Tax U SBJICHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHLIX, OCO3HABATH I[G(bI/II_[I/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GbopMyITUpPOBATh U OLICHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTate ocBOeHUsS MPOrpaMMBI MO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOydaromerocss Oyayr CcOpMUPOBAaHBEI MeTampeaMeTHbIE pPe3yJbTaThl,
XapaKkTEepU3yIOLIMEeCs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JCHCTBUAMH W YHUBEPCAIbHBIMU PETYISTUBHBIMU
JIEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX 06’I)GKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OpPMYTUPOBATH ONPEACICHUS  TOHSATHA,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBAHUSA i1 OO0OOLIECHUS MU
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIU34;

BOCIPUHUMATh, (OpPMYIHpPOBaTh W MPEOOPa30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpUIATCIIBHBIC, CIUHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, TMpelaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIJIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUU;

pa3duparh 10Ka3aTeIbCTBA MAaTEMaTHMYECKUX YTBEPXAECHUH (IpsAMbIE U OT MPOTHBHOIO),
IPOBOJIUTH  CAaMOCTOATENBHO JIOKA3aTeNbCTBA MaTeMaTH4eCKUX (akToB, BBICTPAUBATh
apryMEHTalHI0, IPUBOJAUTh IPUMEPHI U KOHTPIIPUMEPHI, PUMEHATh METOJ MaTEMaTU4YECKON
WHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHUS;

BBIOMPATH CIIOCOO perIeHns yueOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPMAHTOB PELICHHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATENBHO BBIACTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCKkue A1eiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOIIPOCHI, PUKCHPYIOIIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTAaHABINBATH HCKOMOE U
JaHHOe, (POPMUPOBATH TMIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UINI0, MHEHHE;

IIPOBOJIUTH IO CAMOCTOSITENBHO COCTaBIECHHOMY IUIaHY JKCIIEPUMEHT, UCCIIEIOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEM MAaTeMaTH4YeCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXKAY
co0oif;



CaMOCTOSTENILHO (hOPMYyIUpPOBaTh 000OIIEHNS U BBIBOJBI 110 PE3yabTaTaM MPOBEIEHHOTO
HaOJIOZCHUs, MCCIENOBaHUSA, OKCIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh IPEIIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSX.

Paborta ¢ unopmanmeii:

BBISBIISIT HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJIS
peILIeHNUs 3aa4H;

BbIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpAaTh (HOpMy MpencTaBIeHUS MHPOPMALUU U WILIIOCTPUPOBATH peIlacMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHMBATh  HAaA&KHOCTh  MH(OpMamuM 1O  KPUTEpUSAM, MPEAJOKEHHBIM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

BOCIIPUHUMATh U (HOPMYIHPOBATh CY)XJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oOuIeHMs], SICHO, TOYHO, 'PAMOTHO BBIpAXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHbMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 XO1y PELICHHS 3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHbIN pE3yJIbTaT;

B Xoz€ OOCYX/EHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMS, CONOCTaBIATh CBOU
CYXJIEHUS C CY)KACHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApY)KHUBATh PAa3IMYMe M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IpPEACTaBIATh PE3yJIbTaThl pEIeHHs 3a7ayd, 3KCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POpPMAT BBICTYIUICHHS € YUETOM 3aay NPE3eHTaluu U 0COOEHHOCTEN
ayJIUTOpUH;

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl IpU
pelieHny Y4YeOHbIX MaTeMaTU4YeCKUX 3ajad, NPUHUMATh LEJdb COBMECTHON JeSTEIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboTHhI, pacrpeaessaTh BUIbl padoT, JOroBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JHO/IEH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbD» U UHBIE); BBIMOIHITH CBOIO YaCTh paObOThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHaMHU KOMaH/]Ibl, OLIEHMBATh KauyecTBO pe3yjibTaTa M KauyeCTBO CBOEr0 BKJIaja B OOMMIUI
pe3yibTaT Mo KPUTEPUIM, CPOPMYIMPOBAHHBIM YUACTHUKAMH B3aMMO/ICHCTBHSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISBIISATH IPOOJIEMBI JIS PELICHUS B )KU3HEHHBIX M YU€OHBIX CUTYallUsIX, OPUEHTHPOBATHCS
B PA3IMYHBIX MOAXOAaX MPUHATUS pellieHul (MHINBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJISATH IJIaH, AITOPUTM PEIlIeHUs 3a7au (WK ero 4acTh), BBIOUpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpCcOoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipollecca W pe3ysbTara pelieHus

MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U PEQIICKCUY;



NPEIBUAETh TPYJHOCTH, KOTOpPBbIE MOTYT BO3HMKHYTb NPH PEIIEHUH 3a/a4d, BHOCUTh
KOPPEKTHBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATb COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH IOCTABICHHOM LI M YCIOBUSAM,
OOBSICHATH NPUYUHBI JOCTHIKEHUS WIN HEAOCTHKEHMS L€, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BBIp@KaTh OSMOLMU TPH H3YYEHUH MATEMAaTUYECKHX OOBEKTOB U (PaKTOB, [aBaTh
SMOLMOHAJIbHYIO OLICHKY PELICHUs 3aJauu.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy o0y4yenus B 7 kjiacce 00y4Jaromuics MOTYyIUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Yuciaa 1 BLIYMCTIEHUS

PanuonansHBIC YKCIA.

[lepexonuTh OT 0AHOM (hOPMBI 3amMCH YUCeN K JIpyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHYHYIO IPOOB).

Hcrnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJIbHBIX YHMCEN, MHOXECTBA LENbIX YHCET,
MHOXECTBA PpAalMOHAJIBHBIX YHCEJI TPU pEHICHUWW 3a7a4, MPOBEACHUM PpACCYKICHUM U
JIOKa3aTeJIbCTB.

[Tonnmath 1 OOBSCHATH CMBICI MTO3ULIMOHHOM 3aIIMCU HATYPaJIbHOTO YHUCIIA.

CpaBHHMBATH U yIOPSA0YMUBATH PALIMOHATIBHBIC YHCTIA.

BeimonHsATh, coderass yCTHBIE W THCHMCHHBIC TPHEMBI, apupMeTHYecKue IEHCTBUS C
pallMOHAIBHBIMU YHWCJIAMH, HUCIIOJb30BaTh CBOMCTBA 4YHMCEI W MpaBujia JCUCTBUNA, MPUEMBI
palMOHANbHBIX BEIYMCIICHUMN.

BrInoaHATE JEHCTBUS CO CTETICHSIMU C HATypaIbHBIMHU MTOKA3aTEIISIMHU.

Haxoauth 3Hau€HUs YUCTOBBIX BBIPAKEHUHN, COIEPKAIINX PAIIMOHATILHBIEC YHCIIa U CTETICHU
C HATypaJIbHBIM TIOKa3aTelieM, MPUMEHSTh Pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BBIYHCICHUS,
COCTaBJISITh M OILIEHUBATH YKMCIIOBBIE BBIPAKEHUS IIPU PEIICHUH MPAKTHUECKUX 33J1a4y U 3a]1a4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB.

OKpyTJIATh YUCIa ¢ 33JJaHHON TOYHOCTBIO, a TAK)KE M0 CMBICTY MPAKTUUYECKOM CUTYAIlUH,
BBINIOJIHATh TPUKUIKY W OLEHKY pe3yjbTaTa BBIYMCICHHH, OLIEHKY 3HAYE€HUW YHCIOBBIX
BBIPKEHHI, B TOM YHUCJIE NIPU PEIICHUH MPAKTHYECKUX 3a]a4.

Pemarp TekcToBbIe 3aaun apu(hMETHIECKUM CITIOCOOOM, HCIIONH30BaTh TAOIHUIIbI, CXEMBI,
YEPTEXKHU, IPYTUE CPEICTBA MPEACTABICHUS JAaHHBIX MIPH PELICHUH 3a/1a4.

Pemate mpakTUKO-OPHMEHTHPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOIICHHEM BEJIUYHWH,
MPONOPIUOHAIBHOCTHIO BETUYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTATHI PEIICHU 3aa4
¢ Y4ETOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAaEMbIX OOBEKTOB.

JlenumocTsb.

Jloka3pIBaTh M MPUMEHATH MPU PEIICHUH 3a7a4 PU3HAKK ASIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku 1eTUMOCTH CYyMMbI U TPOU3BEJICHUS LIETBIX YUCEL.

PacknanpiBaTh Ha MHOXKUTEIN HaTypaJlbHbIE YUCIIA.

CB00OOHO OTepupoBaTh MOHATHSIMU: YETHOE YKCIIO, HEYETHOE YUCIIO, B3aUMHO TPOCTHIE
qupca.



Haxomute HambOonbmmii oOmMK JeIUTENh W HaUMEHbIee o0Iee KpaTHOe Yucel M
UCIIOJIb30BATh UX MPU PEIICHUH 3aa4, IPUMEHATH anroput™ EBkinna.

OniepupoBaTh MOHSATHEM OCTAaTKa IO MOJYJIIO, MPUMEHSATH CBONCTBA CpPAaBHEHHUH 10
MOAYJIIO.

Anredpanyeckue BbIPaKeHUs

Bripaxenus ¢ nepeMeHHBIMHU.

Hcnonp30BaTh anreOpanyecKyr0 TEPMHUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mporiecce
OCBOEHHS y4eOHOr0o MaTepuarna.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPAXKEHUN IIPU 3aJaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

Hcnonp30BaTh IMOHSATHE TOXKICCTBA, BBIMOJHATH TOXIACCTBEHHBIE MPEOOpa3oBaHUs
BBIPAKEHUM, TOKA3bIBATh TOXKICCTBA.

MHOro4JIeHBbI.

BrimonusaTe npeobpazoBaHus 1EJIOT0 BhIPAXKEHHUS B MHOTOWIEH MpPUBEIEHUEM MOJ00HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BreimonnsaTe geiicTBUA (ClIOXKEHUE, BBIUMTAHHUE, YMHOXKEHHUE) C OJHOWIEHAMHU U C
MHOTOYJICHAMH, MPUMEHATH (OPMYIbI COKPAIIEHHOTO YMHOXEHHS (KBagpaT U KyO0 CyMMBI,
KBaJpaT U KyO pa3HOCTU, Pa3HOCTh KBAaApaTOB, CyMMa M Pa3HOCTb KyOOB), B TOM 4HCIE IS
YOPOIIEHUST BHIYUCICHHM.

OcCylIeCTBIISITh PA3JIOKEHNE MHOTOWICHOB HA MHOXHUTEIH C IOMOIIBIO BBIHECEHUS 3a
CKOOKHM O0ILEero MHOXHUTEJNS, TPYNIUPOBKU CIAraeMbIX, IPUMEHAS (HOPMYIBI COKPAIIEHHOTO
YMHOKEHHS.

[Ipumensats mpeoOpa3oBaHMs MHOTOUYWICHOB [UIsl pEHICHUS Pa3IMYHBIX 3a/1ady W3
MaTE€MaTHUKH, CMEXXHBIX TIPEIMETOB, U3 pPeaTbHON MPAKTUKHU.

Hcnonk30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusi U HepaBeHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBuja Mepexona OT
HCXOJIHOTO YpaBHEHHUS K paBHOCWIbLHOMY eMy. lIpoBepsTh, sBIS€TCS JIM YHUCIO KOPHEM
YpaBHEHUS.

[TogOupate puMepHI Map YKUCEl, ABISIONINXCS pEeIICHUEM JTUHEHHOTO YPAaBHEHHUS C IBYMsI
MepeMEHHBIMH.

Ctpouth B KOOPIMHATHOW TUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYMS
MEPEMEHHBIMH, MOJIb3YACh TPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctembl BYX JMHEHHBIX YpaBHEHUH C JBYMSI MEPEMEHHBIMH, B TOM YHCJIE
rpaduyecku.

CocTaBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUH IO
YCIIOBHIO 3a/1auyd, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/aud MOJTYYEHHBIH
pe3yJbTarT.

DOyHKIUHA

Koopaunate! u rpaduxu.

N300paxaTh Ha KOOPAWHATHOM TPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, WHTEPBAIbI, 3allMChIBaTh YHCJIOBBIC TMPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtMeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPIMHATAM.

DyHKIHH.

Ctpouts rpaduku TUHEHHBIX YHKIINH.



OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCUMOCTH MEXJY BEJINYMHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOM3BOJUTEIHHOCTH, BpEMH,
00BEM paboTHI.

HaxonuTs 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NpejcTaBiIeHUs M aHAINW3a UHPOPMALMU, U3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

Hcnonb30BaTh CBOWCTBA (PYHKIMH I aHAIN3a TPAQHUKOB peabHBIX 3aBUCUMOCTEH (HYIU
(GYHKLIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, IIPOMEKYTKH BO3PACTaHUS U YObIBAaHMS
byHKIIMK, HaUOOJIbIIICe U HAUMEHBIIIee 3HAYCHUsI PYHKITUN ).

Hcnonb3oBate rpaduku Ui MCCIEIOBAaHUS MPOIECCOB U 3aBUCHUMOCTEH, NPU pPELICHUU
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U peabHON )KU3HH.

K koH1y 00ydenus B 8 kjiacce 00y4yarouuiics moay4duT ciaeayronie NpeAMeTHbIE PE3yIbTaThl:

Yucia ¥ BbIYHMCIEHHSA

HppauroHanbHbIE YKCIIA.

[loHuMaTh 1 UCIIONIB30BATh MIPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOXKECTB.

CB00OIHO OTIepUPOBATh MOHIATUAMHU: KBAJPATHBIN KOPEHb, apu(PMETHUECKUN KBaAPaTHBIN
KOPEHb, MppalOHAIbHOE YHUCIIO, HAXOJUTh, OLICHUBATh KBAJPAaTHbIE KOPHH, UCIOJb3Ys IpPH
HEOOXOJUMOCTH  KaJbKYJISITOP, BBINOJHATH MPEoOpa3oBaHUsI BBIPAKECHUH, COJEPIKALINX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh HavajbHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIBHBIX YHUCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUMN, HM300pa)kaTh [EHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHMCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHeid uyucia 10, 3anuchIBaTh U OKPYIVISATh YHUCIOBBIE 3HAYEHUs PEAIbHBIX BEIMYHUH C
MCIIOJIb30BAaHUEM Pa3HbBIX CUCTEM MU3MEPEHHUH.

JlenumocTsb.

CB00OIHO ONEepUpOBaTh MOHIATHEM OCTaTKa [0 MOJYJIIO, IPUMEHSAThH CBOICTBA CpaBHEHUN
110 MOAYJIIO, HAXOIUTh OCTaTKHA CYMMBI U IIPOU3BEICHMS 110 JAHHOMY MOZYJIIO.

AuredpanyecKkmne BbIPasKeHUs

JpoOHo-paninoHaIbHbIE BRIPAKEHUS.

Haxoaute nonyctumele 3HaU€HUS IEPEMEHHBIX B IPOOHO-PALIMOHATILHBIX BBIPAKEHUSX.

[TprMeHsITh OCHOBHOE CBOMCTBO pallMOHAIBHOM IpOOH.

BeinonHATe npuBeneHue anredpandeckux Jpodel k olIieMy 3HaMEHaTelo, CIOXKEHHUE,
YMHOXXEHHE, JIeJICHUE are0pandeckux Ipo0eid.

BbInonHATE TOXKAECTBEHHbIE MPEe00pa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUH.

[TpuMeHsTH TpeoOpa3z0oBaHus BBIPAKEHHUH IS pEIIeHUs pa3IMYHbIX 33]]a4 U3 MaTEMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

Crenenu.

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTesieM, BBINOJHATH IPeoO0pa3oBaHUs
BBIPAXEHUI, CONEPIKALUX CTEIIEHU C LIETBIM [TOKA3aTEIEM.

HppanrioHanbHble BIPaKEHUS.

Haxomuth nomycTuMble 3HA4Y€HHS TEPEMEHHBIX B BBIPAKEHUSAX, COJIEPIKalINX
apu@meTnyecKre KBaJpaTHbIE KOPHHU.

BrimonsaTe npeobpazoBaHus UPpallMOHATBHBIX BRIPAKEHHH, UCTIONbB3YS CBOMCTBA KOPHEA.

YpaBHeHUsS M HEPABEHCTBA



PemaTte kBagpaTHbIC ypaBHEHMUS.

PemaTs npoOHO-paIiioHaTbHBIC YPaBHEHUS.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMU, HECIOXKHBIE CUCTEMbl JIMHEUHBIX
YpaBHEHUH C IapaMEeTPaMH.

[IpoBoauTh HCCIIENOBAaHUS YPABHEHUIN U CUCTEM YPaBHEHHU, B TOM YHUCIIE C IPUMEHEHHEM
rpaduueckux mpencTaBicHu (YCTaHABIUBATh, UMEET JIU YPAaBHCHUE HIIM CUCTEMa YpaBHEHUU
pELIeHUs], €CJIU UMEET, TO CKOJIBKO, U MPOUEe).

[lepexonuTh OT clioBeCHOW (OPMYJIHUPOBKM 3adauu K €€ anredpandeckoil Mojeian ¢
MIOMOILIBIO  COCTABJICHUS YpPAaBHEHWS WM CHUCTEMbl ypaBHEHWI, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥ MOJIYUCHHBINA PE3YIIbTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OLIEHKH, PEIIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEeMbl, JaBaThb TIpadUUYECKyl0 HILIIOCTPALUIO
MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[TonuMaTe ¥ UCIIOJIL30BaTh (PYHKIIMOHAIBHBIC TTOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHE
0003Ha4YeHHUsI), ONPEENATh 3HaUeHHE (PYHKIIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAeIsTh CBONCTBA
byHk1mY 1o e€ rpaduky.

Crpouts rpaduku GyHKINN , OIMMCHIBATH CBOWCTBA YMCIOBOM (DYHKIUH 110 €€ TpaduKy.

K koH1y 00ydenus B 9 kjiacce 00y4yarouuiics moxy4duT ciaeayIoie NpeAMeTHbIE PE3yIbTaThI:

Yucsia ¥ BLIYUCICHUSA

CB0OOIHO omepupoBaTh MOHATUSIMH: KOPEHb N-U CTENEHHU, CTENEHb C PAlMOHAIBHBIM
II0Ka3aTeJIeM, HaXOAUTh KOPEHb N-I CTEIIEHU, CTENIEHb C PAllMOHAIBHBIM II0OKA3aTENIEM, HCIIOJIb3Ys
Ipy HEOOXOAMMOCTH KalbKyIsTOp, HMPUMEHATH CBOWCTBA KOPHS N-ii CTENEHW, CTENEeHU C
palMoOHaIbHBIM I10KA3aTEIEM.

Hcronb30BaTh IOHATHE MHOXKECTBA JEHCTBUTEIBHBIX 4YHCEN IIpU PELIEHWH 33aj]ad,
IIPOBEICHUH PACCYKICHHUI U I0KAa3aTENIbCTB.

CpaBHUBaTh M YNOPAJOYMBATH JIEUCTBUTENbHBIE YHCIA, OKPYIJIATH JEHCTBUTEIbHBIC
YUCJIa, BBITOJHATH IPUKUJIKY PE3YyJIbTaTa BBIYMCIEHUN, OLIEHKY YACIIOBBIX BBIPAKEHUM.

AuredpanyecKkmne BbIPaKeHUs

CB0001HO OTIEpHPOBATH MOHITHEM KBAJPAaTHOTO TPEXWIEHA, HAXOAUTh KOPHU KBaIpaTHOT'O
TpEXUICHA.

PacknanpiBaTh KBaJpaTHBIA TPEXUJIEH HA TUHEUHBIE MHOKHUTEIH.

YpaBHeHHUs M HEPABEHCTBA

Pemats nuHeliHble U KBaJpaTHbIE YPAaBHEHUS, YpaBHEHMsI, CBOJSLINECS K HUM, JAPOOHO-
palOHAIbHBIE YPABHEHUS.

Pewrars HecnoKHBIE KBaJAPATHBIE YPABHEHUS C IAPAMETPOM.

Pemate nuHeliHBIE HEpAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, MCIOJIB30BaTh METOJ
MHTEPBAJIOB, U300pakaTh pellIeHUEe HEePaBEHCTB Ha YHCIOBOM NMPSMOM, 3alKCHIBaTh PELIEHUE C
ITOMOIIBKO CUMBOJIOB.

PemaTte cucremsl AByX JIMHEMHBIX YPABHEHHMU C JBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBJISIETCS JIUHEUHBIM.

Pemats HECT0)KHBIE CUCTEMBI HETMHEMHBIX YPAaBHEHUH C ITApaMETPOM.

[IpuMeHsTh  METOABl  PAaBHOCWIBHBIX  MpeoOpa3oBaHHUil, 3aMeHbl MEPEMEHHOM,
rpau4ecKoro MeToia Mpy pereHy ypaBHeHu 3-it u 4-i cTeneHeil.



Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIKOYAIOLINE KBaJpaTHOE
HEPaBEHCTBO, W300pakaTh pEIlIeHHE CHUCTEMBbl HEPAaBEHCTB Ha YHMCIOBOH IMPSIMOM, 3alUCHIBATh
pELlIeHNE C IOMOIBIO CHMBOJIOB.

Pemate ypaBHEHHUs, HEpaBEHCTBA M HUX CHUCTEMbI, B TOM 4YHCJIE€ C OIPaHUYEHUSIMH,
Harpumep, B LIEJbIX YUCTIAX.

[TpoBOIUTH HCCIEIOBaHUS YPABHEHUH M CUCTEM YPAaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHUi (yCTaHABIUBAaTh, UMEET JIM YPAaBHEHHE WU CHCTEMa ypaBHEHUU
pEeLIeHMUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
yYpaBHEHHIA, HEPABEHCTB, MX CHCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JJIsi COCTABICHHS MaTeMAaTHIECKOM
MOJICJIM pealbHOW CUTyallud WIM TPUKIAJHOM 3aJauyd, HHTEPIPETHPOBATH I10Jy4YEHHbIE
pe3ysbTaThl B 3aJJaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEILHOCTH H IPOrPeccuH

CB0OOHO ONEPUPOBAThH MOHATHAMU: 3aBUCUMOCTD, (DYHKIHS, TpaduK QyHKIMH, TpsIMast
IPONOPLHUOHATIBHOCTb, JIMHEHHas (yHKIMSA, oOpaTHAas NPONOPLUUOHAIBHOCTh, Mapadona,
runep0oia, KyCOYHO-3a1aHHask GyHKLUS.

HccnenoBath QyHknuio 1o e€ rpaduKky, YCTaHABIMBATh CBOWCTBA (YHKIUH: 001acTh
OTIpeNeNIeHUsl, MHOXKECTBO 3HA4YeHWH, HyIM (YHKIHH, TPOMEKYTKA 3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHUs U yObIBaHUS, YETHOCTh U HEUETHOCTh, HAUOObIIEE U HAUMEHbILIEE
3HA4YEHUs1, ACUMITOTHI.

Pacno3naBate kBagpaTH4HYO GYHKIHUIO 110 (hOpMYJIe, TPHUBOIUTH IPHUMEPHI KBaIPATUIHBIX
GyHKUIMH U3 pealbHOW KU3HH, GU3UKU, TEOMETPUH.

OnpenensaTh NOJOXKEHUE TIpaduKka KBAJPAaTUUYHOM (QYHKIMM B 3aBUCUMOCTH OT €€
K03 pHUITMEHTOB.

Ctpouts rpapuk KBagpaTUYHON (PYHKLIMH, ONUCHIBATH CBOWCTBA KBAJAPAaTUYHON (PYHKINU
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAIPATUYHOMN (DYHKIMH JUIs pEeLIeHUs 3a1ay.

Ha npumepe kBaapatiuHoil ¢yHKImu ctpouth rpaduk ¢yskimu y =af(kx + b) + ¢ ¢
HIOMOIIIBIO TIpeoOpa3oBanmii rpaduka pyHkimu y=F(x).

WnmocTpupoBaTh € MOMOINBIO TpaduKka peajbHYI0 3aBUCUMOCTb WJIM IPOIECC MO MX
XapaKTePUCTHKAM.

Apudmernyeckasi U reoMeTpuYecKas Nporpeccuu

CBoOOHO omepupoBaTh IMOHSATHSAMHU: IOCJIEIOBATENIbHOCTb, apuUpMeTHuecKas u
reoMeTpHuuecKas Iporpeccuu.

3agaBaTh MOCIENIOBATEIBHOCTH pPa3HBIMH CIIOCOOAMHU: OMMCATENBHBIM, TAaOJIWYHBIM, C
HOMOILBIO (POPMYJIBI N-TO YIEHA, pEKYPPEHTHBIM.

BbINOTHATE BBIYUCIEHUS C HMCMOJb30BaHUEM (QOpMYT N-ro wieHa apudmeThyeckorl u
T€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh WieHbl MOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHON MIIOCKOCTH.

Pemrate 3a1aun, cBA3aHHBIE C YMCIOBBIMU MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCIIE 3a]1a4d U3
peasibHOM JKM3HHU (C HCTIONb30BAaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJIOTHUIN).

Pacrio3HaBaTh ¥ IPUBOANTH MPUMEPHI KOHEUHBIX U OECKOHEYHBIX MOCIEI0BATEIIHFHOCTEH,
OTPaHUYEHHBIX  IIOCIEA0BAaTEIbHOCTEH,  MOHOTOHHO  BoO3pacTaloumx  (yObIBaroIux)
MOCJIE0BATEIBHOCTEN.



MMeTh mpeacTaBiIeHHE O CXOAMMOCTH IIOCIEIOBATEILHOCTH, YMETh HAXOAUTh CyMMY
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI IPOrPECCHH.
HpI/IMeHSITb METOL MaTeMaTHUEeCKOM HHAYKIOWU IIPpU pCHICHUUA 3aay.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumeHnoBaHue pa3aesioB U TeM Koamrectno gacon JuiekTpoHHbIE (UG POBbIE)
Ne i/ KonTpoabHbie
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
1 UMCJIA U BBIYUCJIEHU . 12 1 bubnmoreka [JOK
PanmonansHbie yncina (IOBTOpEHUE) https://m.edsoo.ru/7f415b90
5 AJITEBPAYECKUE BBIPAXKEHU . 6 bubnmoreka [JOK
Bripaxkenusi ¢ nepeMeHHbIMU https://m.edsoo.ru/7f415b90
3 YPABHEHI/I{I N CUCTEMBbI 10 1 bubmuorexa [JOK
YPABHEHMU M. Jlunelinble ypaBHEHUS https://m.edsoo.ru/7f415b90
4 OYHKIUWHU. Koopaunatsl u rpadukH. 17 1 bubnuorexa [HOK
OyHKIUU https://m.edso0o.ru/7f415b90
5 OYHKIWU. Jluneiinas ¢pyHKIusS 14 1 E;f:;ﬁfg;?g}; £415690
5 UUCJIA U BBIYNCJIEHUS. Crenens ¢ 11 1 bubnnoreka IIOK
HaTypaJIbHBIM II0Ka3aTelIeM https://m.eds00.ru/7f415b90
7 AJITEBPAMYECKUWE BBIPAYKEHU . 16 1 bubnmnoreka [JOK
MHorouneHst https://m.edsoo.ru/7f415b90
3 AJITEBPAMYECKHWE BbIPAXXEHU . 16 1 bubmmorexa [JOK
@opMyIIbl COKPAIIEHHOTO YMHOXKECHUS https://m.edso00.ru/7f415b90
YPABHEHI/I{[ N CUCTEMBI Bu6morexa LIOK
9 YPABHEIV{I/H/I. Cucrembl TUHEHHBIX 14 1 https://m.edsoo.ru/7f415b90
ypaBHEHUI
bubnuotexa [JOK
10 UNCJIA U BBIYUCJIEHUA. [lenumocTh 11 https://m.e dsogru I7§415690
11 [ToBTOpenue, 0600MIIEHNE, 9 1 but6mmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
1 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHHUH 4
5 AJITEBPAMYECKUE BbIPAXKEHUSI. 17 1 bubnuoreka [{OK
Jpo6HO-paliioHallbHbIE BHIPAKEHUS https://m.edsoo.ru/7f417af8
3 UUCJIA U BBIUMCJIEHUS. KBanpaTHbiit 17 1 bubmmoreka [JOK
KOpEHb https://m.edsoo.ru/7f417af8
4 YPABHEHUWSA 1 HEPABEHCTBA. 17 1 bubnuoreka [{OK
KBanparusie ypaBHeHUs https://m.edsoo.ru/7f417af8
5 YPABHEHHMA 1 HEPABEHCTBA. 19 1 1 bubmuoreka [{OK
Jpo6HO-palinoHalbHbIE YpaBHEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUMA 1 HEPABEHCTBA. 20 1 bubmuoreka [JOK
HepaseHctBa https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 OVYHKINU 1 1 1
YHKI > https://m.edsoo.ru/7f417af8
AJITEBPAMYECKUE BBIPAXKEHU . bubmuoreka [JOK
8 13
Crenenu https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 UNCJTIA U BBIYUCJIEHU . denuMocTh 7 1 httos://m.edsoo.ru/7f417af8
10 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 7 1 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 2



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmmorexa [IOK
! OYHKLMH 25 L https://m.edsoo.ru/7f417af8
5 YPABHEHNMA 1 HEPABEHCTBA. 16 1 1 bubmuoreka [{OK
KBanparHble HepaBeHCTBa https://m.edsoo.ru/7f417af8
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/7f417af8
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 5 5 bubmmoreka [JOK
N IMPOI'PECCHUHN https://m.edsoo.ru/7f417af8
5 AJITEBPAMYECKUE BbIPAXKEHU . 13 1 bubmuoreka [{OK
Crenens C palliOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
5 IToBTOpenue, 00001IEeHNE, CUCTEMATH3ALIS 32 1 5 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 7 6



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

7 KIIACC
KoaunuyecrBo yacos
Ne i/m Tema ypoka KoHTpoJbHbIe
Bcero
padoTsbI
1 [ToBrOpenue. PanmonaibHble ynciia 1
5 [ToBropenue. CpaBHeHUE, yIOPsIOUMBaHUE U apUMETUYECKHE JeHCTBUS C 1
palOHaIbHBIMU YHACIAMU
3 IToBTOopenue. Yucosas npsimMasi, MOIyJIb YUCa 1
4 [ToBropenue. IIponeHThl, 3aUCh IPOLIEHTOB B BHUJIE IpOOU U APOOH B BUJE 1
IIPOLIEHTOB
5 IToBTOpeHue. Tpu OCHOBHBIE 3a1a4 HA IIPOLIEHTHI
[ToBTOpenue. Tpu OCHOBHBIE 3a]]a4ul HA POLIEHTHI
[ToBTOopenue. Pemenue TekCTOBBIX 33a4 apu(METHUECKIM CIIOCOOOM
8 [ToBTOpenue. Pemenue 3ai1ay u3 peaabHON MPAKTUKU Ha YaCTH, JpOoOH, 1
MPOLEHTHI, IPUMEHEHNE OTHOIIEHUH U MPONOPLUI IPU PEIIEHUH 3a7a4
9 [ToBTopenue. Pemenue 3agau u3 peanbHOM MPaKTUKK HAa YacTH, ApoOH, 1
MPOLEHTHI, IPUMEHEHNE OTHOLIEHUI U MPOMOPLUN IPU PEIICHUH 3a7a4
10 [ToBTOopenue. PeanbHble 3aBUCMMOCTH; pEeLLICHHUE 3ajay Ha JABM)KEHHE, padoTy, 1
MOKYTIKH, HaJIOTH
11 KonTponsHnas pabora Nel no teme "PanmonansHeie yucina' 1 1
12 Pabora Haj ommbKamu 1o UToraMm KOHTpoJIbHOU paboThl Ne 1 o Teme: 1
"PannonanbHble unciaa"
13 Bripaxkenue ¢ nepemeHHbIMU. YUCIIOBOE 3HAUEHUE BBIPAKEHHUSI C 1
NIEPEMEHHBIMU




BolpakeHue ¢ nepeMeHHbIMU. 3HaYEHUE BBIPAYKEHUS C IEPEMEHHBIMHU.

14 JlonmycTumble 3HaUSHUsI TEPEMEHHbIX 1
15 ®opmynsl. Beraucnenus mo popmynam. [IpencraBienne 3aBUCUMOCTH MEKIY 1
BEJIMYMHAMU B BUJI€ (POPMYITBI
16 ®opmyiiel. Beruncnenus no gopmynam. [IpeacraBnenue 3aBUCUMOCTH MEXIY 1
BEJIMYMHAMU B BUJI€ (HOPMYIIbI
17 ToxnecrBa. TOXKIECTBEHHO PAaBHBIE BBIPAYKEHUS. 1
18 ToxnecTBeHHbIe IpeoOpa3oBaHus BeIpakeHUH. Jl0Ka3aTebCTBO TOKAECTB. 1
19 VYpaBHeHHE ¢ 0aHOU nepeMeHHOM. KopeHb ypaBHEHHs 1
20 CBolicTBa ypaBHEHUH C OIHOU NIEPEMEHHON. PaBHOCHMIIBHOCTD ypaHEHHI 1
21 VYpaBHEHHUE KaK MaTeMaTH4eCcKas MOJIEIIb PEAIbHOM CUTYyallu 1
22 Uucno kopHe# JIMHEHHOTO ypaBHEHUS 1
23 Penienune TeKCTOBBIX 3a/1au C TOMOIIBIO JMHEHHBIX YpaBHEHUI. 1
24 Pemienne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO JIMHEWHBIX YPaBHEHHI 1
25 JIuneliHoe ypaBHEHHUE, COAEpKAIIEE 3HAK MOJTYJIS 1
26 JluneitHOE ypaBHEHHE, CoIepKaIee 3HAK MOTYJIS 1
97 Konrtponsnas padora Ne 2 o temam "Bripaxkenus ¢ nepeMeHHbIMUI", 1
"JIuHelHbIE ypaBHEHUS"
28 Pabora Hag ommOkamu 1o UTOraM KOHTPOJIbHON paboThl Ne 2 1o Temam: 1
"Boipakenus ¢ nepemeHHbIMU", "JIMHENHBIE ypaBHEHUS"
29 KoopannaTa Touku Ha mpsiMoit 1
30 YucnoBsle IPOMEXYTKH 1
31 YucnoBbie IPOMEKYTKH 1
32 Paccrostaie Mexay AByMsl TOUKaMH KOOPAMHATHOW MPSIMON 1
33 [TpsimoyronbHas cuctemMa KoopauHat. AGcuucca U opJinHaTa TOYKU Ha 1
KOOPJAMHATHOM IIOCKOCTH
34 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1




35 Urenue rpa)vKoB pealbHbIX 3aBUCHMOCTEN 1
36 @DyHKIMOHANIbHbIE 3aBUCUMOCTH MEX/1y BEIMUUHAMU
37 [onsarue pynkuuu. OyHKINSA KaK MAaTeMaTHUECKasi MOAEIb PEalbHOTO 1
nporecca
38 [onsarue pynkuuu. OyHKINSA KaK MaTeMaTHUECKasi MOAEIb pEalbHOTO 1
nporiecca
39 OO6nacth onpeseeHus 1 001acTh 3HaYeHUN HYHKIIUH 1
40 Ob6nactp onpeneneHus 1 0071acTh 3HaUCHUH QyHKINH 1
41 CrniocoObI 3a1anus QyHKIIUN 1
42 I'padux pynkumm 1
43 [ToHsATHE MakCUMyMa 1 MUHUMYMa, BO3pacTaHMs U yObIBaHUS Ha puMepax 1
peabHBIX 3aBUCUMOCTEN.
44 Kontponbnas padota Ne3 mo teme: "@ynkuuu. Koopaunare! u rpaguxu” 1
45 Pabora Hag ommOKkamu 110 HTOTaM KOHTPOJIBHON padoThl Ne3 1o Teme: 1
"®Oyakuun. Koopaunats! u rpaduxu’
46 Jluneiinas QyHkius, e€ cBoiicTa 1
47 Jluneitnast pynkuus, e€ cBolicTBa 1
48 I'padux nuHeiHOM QyHKIMM 1
49 I'paduk nuneitHoN QyHKIIMN 1
50 I'padux nuHeiHOM QyHKIMM 1
o1 I'padux pynkunn y = | x | 1
52 I'paduk pyHkumm y =| X | 1
53 I'padux pynkumm y = | x | 1
o4 Kycouno-3anannsie GpyHkunu 1
55 Kycouno-3aiannbie GyHKINN 1
56 Kycouno-3amannpie GyHKITUHN 1




o7 Kycouno-3ananubie pyHKuun 1
58 Kontponbnas padora Ne 4 o teme "JIuneitnas ¢pyHkus"
59 Pabora Haj ommOKamu 1Mo UToraMm KOHTPOJIBHOU paboTsl Ne 4 1o Teme 1
"Jlunetinas Gysakmus"
60 CremneHb ¢ HaTypaJdbHBIM MOKazareneM. OnpenencHue, mpeodpa3oBaHme 1
BEIPQXCHHUI Ha OCHOBE OTIPEICIICHUs, 3aMTUCh OOJBIINX YUCEIL.
61 CBOIICTBA CTETNICHU C HATYPAJIbHBIM ITOKA3aTEIEM 1
62 CBoiicTBa CTETIEHU C HATYPAJIbHBIM ITOKa3aTeIIeM 1
63 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM 1
64 3anuch 9nciia B ACCATUIHON MTO3UITMOHHON CHCTEME CUMCIICHHSI 1
65 Opnounensl. OqHOUIEH cTaHAapTHOTO BUa. CTeneHb OAHOUIICHA 1
66 JleficTBHS ¢ OgHOWICHAMHU. Y MHOKCHHUE OTHOUICHOB. 1
67 JeicTBus ¢ ogHowIeHaMu. Bo3BeeHne 0JHOWICHA B CTETICHD 1
68 JlelicTBUS ¢ OqHOWICHAMH 1
69 KonTpoasHas padora Ne 5 mo Teme: "Crenens u ee cBoiictBa. OqHOUWICHB" 1
70 Pabora Haj ommbKamMu 1o UToraM KOHTPOJIbHOU paboThl Ne 5 1o Teme: 1
"Crenens u ee cBoiicTBa. OgHOUIEHBI"
71 MHuorounensl. MHOrouieH ctaniapTHOro Buja. CTerneHb MHOTO4JIeHa 1
72 CJo’)keHHEe U BBIYUTAHUE MHOTOUYJICHOB 1
73 CroxeHue ¥ BBIUYUTaHHE MHOTOUYJICHOB 1
74 CIio’)keHHEe U BBIYMTAHUE MHOTOUYJICHOB 1
75 VYMHOKEHNE OIHOWIEHA Ha MHOIOYJIEH 1
76 YMHOXkEHUE 0IHOWIEHA Ha MHOTOUJIEH 1
77 YMHOXEHUE U JeJIEHHEe MHOTOUJIEHOB 1
78 VYMHOXEHHUE U JIeJIEHNE MHOTOWICHOB 1
79 YMHOXEHUE U JeJIeHHEe MHOTOUJIEHOB 1




80 [IpeoOpazoBaHue 11EIOTO BHIPAKCHHSI B MHOTOWJICH 1
81 [TpeoOpa3oBaHue 1EI0T0 BHIPAKEHHS B MHOTOWIEH. BhiHeceHue o0miero 1
MHOXHTEJIS 32 CKOOKH
82 Kopuu MHOTOUIICHA 1
83 Kopau mHOTOWICHA 1
84 ToxxnectBo. ToxkaecTBeHHBIC TPeOOpa30BaHUs ANTeOPANnIECKUX BBIPAKCHHI 1
85 KonTponsHas padora Neb no teme: "MHuorouneHs" 1
86 PaGora Hag ommOkamu 1Mo UTOraM KOHTPOJIbHOU paboThl Ne 6 1o Teme 1
"MHorouneHs!"
87 DopMyIIbl COKPAIEHHOTO YMHOKEHUs. KBazpat cyMMBbI 1 KBaJpaT pa3HOCTH 1
JIBYX BBIPXKCHUN
88 KBanpar cymMMBl HECKOIBKUX BBIPAsKEHHIH 1
89 Ky6 cymmbI 1 KyO pa3HOCTU JBYX BBIPAKCHHIA 1
90 Pa3zHOCTH KBagpaTOB ABYX BBIPAKCHUN 1
91 [Tpou3sBeneHne pa3HOCTH U CYMMBI JIBYX BBIPAKEHHUH 1
92 [IpousBenenne pa3HOCTH U CYMMBI JIBYX BBIpQKEHUI 1
93 CymMa 1 pa3HOCTh KyOOB JIBYX BBIpa)KE€HUIl 1
94 CymMmMa 1 pa3HOCTb KyOOB JIBYX BbIpa)KEHUI 1
95 Pa3znoxxeHne MHOrouI€Ha HA MHOKUTEIN 1
9 [Ipou3sBenenne pa3HOCTH CyMMBI JIBYX BBIpQ)KEHUH, CyMMa M pa3HOCTh KyOOB 1
JIBYX BBIPKCHHUI
97 Pa3znoxeHne MHOrou1eHa HA MHOKUTEIN 1
98 BriHecenne 001ero MHOKHUTENS 38 CKOOKHU 1
99 Metox rpynimupoBKA 1
100 Merton rpynnupoBKu 1
101 KonTponbnas padota Ne 7 o reme "®opmyinbl COKpaIEeHHOTO YMHOXKEHHS" 1




Pabora Haj ommbKamMu 1o UToraM KOHTPOJIbHOU paboThl Ne 7 1o Teme:

102 "®opMyIIbl COKPAIIECHHOTO YMHOKEHHS" L

103 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU 1

104 I'paduix nuHEHHOTO YpaBHEHHS C IBYMS IT€pPEMEHHBIMU 1

105 I'paduk muHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU 1

106 CucTemMbl TUHEHHBIX YPaBHEHUH C ABYMSI IEPEMECHHBIMU 1

107 CucreMbl TUHENHBIX YPaBHEHUN € ABYMSI IEPEMEHHBIMU 1

108 I'paduueckuii MeTo pelIeHus: CUCTEMBI JIMHEHHBIX YPaBHEHUH C IBYyMs 1
HepEeMEHHBIMU

109 I'paduyeckuii MeTo pelieHus: CUCTEMBI JIMHEWMHBIX YPABHEHUM C IByMS 1
HepEeMEHHBIMU

110 Pemrenne cucreM MMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU METOJIOM 1
MOJICTAHOBKU M METO/IOM CJIO’KEHHUS

111 Pemienue cuctem TMHEHHBIX YpaBHEHHH € IByMsI IEPEMEHHBIMU METOJIOM 1
MOJICTAHOBKU M METOJ/IOM CJIO’KEHHUS

112 Pemrenne cucreM TMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU METOJIOM 1
MOJICTAHOBKU M METO/IOM CIIO’KEHHUS

113 Pemenne cucreM MMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU METOJIOM 1
MOJICTAHOBKU M METO/IOM CIIO>KEHHUS

114 CucreMa 1ByX JTUHENHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU KaK MOJIEIb 1
peaIbHOM CUTYyalluH

115 KonTposnsHas padora Ne 8 no teme "Cucrembl TMHEHHBIX ypaBHEHUI" 1

116 Pabora Haj ommOKamMu 1o UToraM KOHTPOJIbHOU paboTh! Ne§ 1o Teme 1
"CucTemMbl TMHENHBIX YpaBHEHUN"

117 JemumocTb 1enbix yucesn. CBoMCTBa 1€TUMOCTH

118 JemumocTh nensix uncel. CBOMCTBA IETUMOCTH

119 IIpoctsle u cocraBHble unciaa. YETHBIE U HEUETHBIEC YNCTIA




120 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11 1

121 [Tpusnaku aenumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11

122 [Ipu3Haku OeTUMOCTH CYMMBI U TIPOU3BEICHUS IIEJIBIX YHCEIl TIPU PEIICHUN 1
3a1au

123 HauGonpimmii o0t 1eauTens 1 HauMEHbIIee 0011ee KpaTHOE ABYX YHCE

124 B3auMHO nipocThie uncia

125 Anroputm EBknupa. Jlenenue ¢ octaTkoM. ApuQMeTHUECKHUE OTIepaIiuy Hal 1
OCTaTKaMH

126 CpaBHEHUS LENbIX YUCEI IO MOYJII0 HATYPAJIbHOTO YKCia 1

127 CpaBHEHUS LEBIX YUCEIT IO MOJIYJIIO HATYPAIHbHOTO YKCIIa 1

128 [ToBTOpeHue u 0600IIeHNEe. BhIpakeHHs ¢ TepeMEHHBIMU 1

129 [ToBTropenue u 0000menne. CteneHb ¢ HaTypalIbHBIM ITOKa3aTelIeM 1

130 [ToBTOpenue u 0606menne. OTHOYICHBI U MHOTOWICHBI. TOX/IECTBCHHBIC 1
peoOpa3oBaHus ANreOpandecKuX BEIPAKESHUN

131 [ToBTOopenue u 06061meHne. POpMyIIbl COKPAIIEHHOTO YMHOKEHUS 1

132 [ToBTOpenue u 06001eHne. Pemenne cucreM TMHENHBIX YpaBHEHUH C IBYMS 1
MIePEeMEHHBIMHU

133 HtoroBas koHTponbHas pabota Ne 9 1

134 Pabota Hax ommOKaMu 1Mo UTOraM UTOTOBOM KOHTPOJBEHOM paboThr Ne9 1

135 [ToBTOpenue u 0606menue. KoopauHaTte! u rpaguku. 1

136 [ToBTOpenue u 0600meHue. JInneitHas QyHkus u e€ CBOWCTBa 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KUIACC

KoaunuecTBO 4acoB

Ne i/m Tema ypoka KoHTpoJbHbIe
Bcero
padoTsbI
1. [ToBTOpenue. YpaBHeHue ¢ 01HOI nepemeHHONW. CucTeMbl TMHEWHBIX YPaBHEHUN 1
2. IToBTopenue. @opMyJibl COKPAILIEHHOTO YMHOKEHUS 1
3. [ToBTOpenue. CteneHb ¢ HaTYpaJbHBIM I10OKa3aTeleM 1
4. [ToBTOpenue. Jluneitnas GpyHKuus U ee rpadux 1
5. ParnmonanbHbIe BEIpa)KEHUS 1
6. ToxnecTBeHHbIe TPeoOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN 1
7. ToxnecTBeHHbIe TPeoOpa30BaHUs PALMOHANBHBIX BBIPAXKEHUN 1
8. ToxnecTBeHHbIE TPe0Opa30BaHUs PALMOHAIBHBIX BbIPAXKEHUM 1
9. ToxnecTBeHHbIe TPeoOpa30BaHUs PALMOHANBHBIX BBIPAXKEHUN 1
10 Anrebpanueckast ApoOb. JlomycTuMble 3HaU€HUS IEPEMEHHBIX B JPOOHO- 1
' palMOHAEHBIX BBIPAKECHUSIX
1 Anrebpanueckas 1po0b. JlonycTMble 3HaYeHHUS IEPEMEHHBIX B APOOHO- 1
' palMOHATIBHBIX BBIPAXKEHUSIX
12. OcHOBHOE CBOMCTBO aJiredpanyeckon 1podu 1
13. OcHOBHOE CBOMCTBO airedpandeckon Jpoou 1
14. CrnoxeHue U BIYUTaHHE areOpandeckux Apooeit 1
15. CrnosxeHue ¥ BBIYUTaHHUE alredpandeckux Ipooeit 1
16. YMHOXEHHE U JiefieHue anredpanyeckux apooeit 1
17. YMHOXEHUE U JeNICHHE anreOpandeckux Apooeit 1
18. Bo3sBenenue anredbpandeckoii Jpodu B CTENEHb 1




19 O06o0061eHne U cucTeMaTu3anus 3HaHui 1o TeMe «JlpoOHo-panroHaIbHbIe 1
' BBIPAKEHUSA
20. Kontponsnas padora Nel mo teme "J[poGHO-parimoHanbHbIe BEIpaKEHUS "
21 Pa6oTa Hax ommbkamMu 1o utToraM KOHTpoJbHOH paboThl Ne 1 mo teme "J[poOHO-
' palMOHAIbHBIE BBIpKEHUA"
29 MHOX€eCTBO NEUCTBUTENBHBIX YKcell. [IpencTraBienns o paCIIMpEeHUIX YUCIOBBIX 1
' MHOKECTB
23. KBaapartHbeie kopHH. ApudMeTHYECKUN KBAAPAaTHBIA KOPEHb M €r0 CBOMCTBA 1
24. Apudmerndeckuii KBaApaTHbBI KOPEHb U €r0 CBOKWCTBA 1
25. [TonsiTHe UppanoHanbHOro yKciaa. JledcTBHS ¢ uppalMoOHAIbHBIMU YUCIAMU 1
26. CBolicTBa ACMCTBUI C UPpALIMOHATBLHBIMU YK CIIAMHU 1
27. CpaBHeHuE UppaloOHaIbHbIX YUCEI 1
OIlyCTHMBbIE 3HAUEHUS MIEPEMEHHBIX B BBIPAKEHUAX, COAEPIKAIINX 1
28 ’
' apupMeTHYECKUe KBaIpaTHbIe KOPHU
29. KBanpaTHbIii KOpeHb U3 IPOU3BEACHUS U ApOoOU 1
30. KBanpaTHbIil KOpEeHb U3 TPOU3BEACHUS U Jpodu 1
31. KBagparHslli KOPEHB U3 CTEIIEHU 1
32. BbiHeceHre MHOXKUTENS U3-T10]] 3HaKa KOPHS 1
33. Brecenne MHOXUTEIA 110 3HAK KOPHS 1
34 ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAXKEHHM, CoJepKalIX apupMeTHIECKHe 1
' KBaJIpaTHBIC KOPHH
35 ToxnecTBeHHbIe TPeoOpa30BaHus BBIPAXKEHHH, COJepKalINX apu(pMETHIECKHE 1
' KBaJ[paTHbIE KOPHU
36 ToxxaecTBeHHbIE MPeoOpa30BaHUs BBIPAXKEHUM, COJIEpKALINX apupMeTHUECKHe 1
' KBaJIpaTHbIE KOPHH
. OoHTpoJbHas padora Ne 2 o Teme "KBagpaTHbIil KOPEHb
37 K 6ota Ne 2 "K " 1




38 Pabora Haj ommOKamu 1o UTOraMm KOHTPOJIBHOU paboTsl Ne 2 1o Teme 1
' "KBanpaTHblii KOpeHb"

39. KBagparnoe ypaBHeHnue.

40. Henonzble kBagpaTHbIE YpaBHEHUS.

a1 dopmyna KOpHEW KBaIpaTHOro ypaBHeHUs. KonuecTBO NeMCTBUTENBHBIX KOPHEN 1
' KBAJIPaTHOTO YPaBHEHHUS

42 ®dopmyiia KOpHEH KBaapaTHOIrO ypaBHeHUsA. KonuecTBO NeMCTBUTENBHBIX KOPHEH 1
' KBaJJpaTHOI'O ypaBHEHUS

43 dopMyna KOpHEW KBaIpaTHOrO ypaBHEHHUs. Koln4ecTBO 1€HCTBUTEIBHBIX KOPHEN 1
' KBaJJpaTHOI'O ypaBHEHUS

44, Teopema Buera 1

45, Teopema Buera 1

46. VYpaBHEeHUs1, CBOAUMBIE K TMHEUHBIM YPABHEHUSIM MJIM K KBaJIpaTHBIM YpaBHEHUSIM 1

47. VYpaBHeHUs, CBOUMBIE K JINHEHHBIM YPaBHEHUSIM WM K KBaIPaTHBIM YPABHEHUSAM 1

48 KBangparnoe ypaBHeHue ¢ nmapaMeTpoMm. Pernienue KkBapaTHbIX ypaBHEHUH C 1
' rapameTpamMu

49. Pemenue kBagpaTHBIX ypaBHEHUH C TapaMeTpaMu 1

50. Pemenne kBaapaTHBIX ypaBHEHUI, COEpPKALUX 3HAK MOTYJIS 1

51. Pemenne kBagpaTHBIX ypaBHEHHI, COAEPIKAIUX 3HAK MOTYJIS 1

52 VYpaBHEHNE KaKk MAaTEMATUYECKast MOJIENb PEAIbHOM CUTyaluu. Pemenne 1
' TEKCTOBBIX 3aJa4 C TIOMOIIIbIO KBaJPAaTHBIX ypaBHEHUI

53. O60061ieHre u cucreMaTu3anys 3HaHul 1o tTeMe «KBajpaTHble ypaBHEHUS» 1

54. KonTtponbHas padora Ne3 no reme "KBagpaTHble ypaBHeHUS"

55 Pabota nag ommOKaMu 1Mo ©TOoraM KOHTPOJIbHOU paboThl Ne3 o Teme
' «KBagpaTHbie ypaBHEHUS»

56. JpoOHo-paninoHaIbHbIe ypaBHEHUS 1




Pemenne npoOHO-paIMOHANIBHBIX YPaBHEHHH, CBOISIINXCS K TMHEHHBIM 1
57 ’
' yPaBHEHUAM
Pemenne npoOGHO-paiOHAIBHBIX YPaBHEHHH, CBOASIINXCS K TMHEHHBIM 1
58 ’
' YPaBHEHUSM
Pemenue 1poOHO-paliMOHANIBHBIX YPABHEHHUM, CBOAAIINXCS K TMHEHHBIM 1
59 ’
' ypaBHEHUSAM
Pemenne npoOGHO-palOHAIBHBIX YPaBHEHHH, CBOASIINXCS K KBaIPATHBIM 1
60 ’
' yPaBHEHHAM
Pemenne npoOHO-paIlOHAIEHBIX YPaBHEHHH, CBOISIINXCS K KBaIPATHBIM 1
61 ’
' ypaBHEHHAM
Penienue npoOGHO-paliOHAIbHBIX YPaBHEHHH, CBOJIAIIMXCS K KBaJPaTHBIM 1
62 ’
' yYpaBHEHHUAM
63. Pemenne npoOHO-paIlOHAIEHBIX YPaBHEHHH METOOM 3aMEHBI IEPEeMEHHON 1
64. Pemienue 1po6GHO-paIiOHAIBHBIX YPaBHEHHH METO0M 3aMEHbI IEpEeMEHHON 1
65. Pemenne npoOHO-paIlOHAIEHBIX YPaBHEHHH METOOM 3aMEHBI IEPEeMEHHON 1
66. Penrenune TeKCTOBBIX 3a/1au C MOMOIIBIO TPOOHO-pAllMOHATIBHBIX YPAaBHEHUH 1
67. Penienune TeKCTOBBIX 3a/1au C MOMOIIBIO JPOOHO-pAlMOHATIBHBIX YPAaBHEHUH 1
68. Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO IPOOHO-PAIIMOHATIBHBIX YpaBHEHHM 1
69. Penrenne TeKCTOBBIX 3a/1au C MOMOIIBIO IPOOHO-pAIIMOHAIBHBIX YpaBHEHHH 1
70. Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO IPOOHO-PAIIMOHATIBHBIX YpaBHEHHM 1
71. I'paduueckas MHTEpIIpeTaUs YpaBHEHHH ¢ IBYMs IEPEMEHHBIMU 1
79 O06o0menre 1 cucTeMaTr3alis 3HaHu| 1o TeMe «/[poOHo-parmoHaIbHbIC 1
' YPaBHEHUS»
73. KonTtponshas padora Ne4 o reme "J[poGHO-parmoHanbHble ypaBHeHUS" 1
24 PaGota Hag ommOkamu 1o UToraMm KOHTpoJabHOU padoTsl Ne4 o teme "pobHo-
' paloHaIbHbIE YPAaBHEHUS"
75. Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB 1




76.

CBolicTBa YMCIIOBBIX HEPABEHCTB.

7. JlokazaTenbCTBO HEPABEHCTB.

78. HepasenctBo ¢ nepeMenHoil. CTporue 1 HeCTpOrue HEpaBEHCTBA

79 CrnoxeHue 1 yMHOKEHUE YNCIIOBbIX HepaBeHCTB. OLIEHNBAHNUE 3HAYECHUS 1
' BBIPAKEHUS

80 CrnoxeHue ¥ yMHOKEHUE YNCIIOBBIX HepaBeHCTB. OLICHNBAHNUE 3HAYCHUS 1
' BBIP@KEHHS

81 [IoHsATHE O pelIeHNH HEPABEHCTBA C OJHOU EPEMEHHON. MHOXKECTBO pelIeHUI 1
' HEpaBEHCTBA. YHCIIOBBIE IPOMEKYTKHU

82 [TonsiTve 0 penIeHUH HEPABEHCTBA C OJHOM epeMeHHOW. MHOKECTBO peleHni 1
' HEPaBEHCTBA

83. PaBHOCunbHBIE HEpaBeHCTBA. HepaBeHCTBO-CclieicTBHE 1

84. JInHeliHOE HEPABEHCTBO C OJHOM MEPEMEHHON U MHOKECTBO €r0 pelICHUN 1

85. Pemenue nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM 1

86. Pemrenne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON 1

87. PelieHne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU 1

88. CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM 1

89. CucreMbl TUHENHBIX HEPABEHCTB C OJIHOM IIEPEMEHHON 1

90. CucreMbl TUHEIHBIX HEPABEHCTB C OIHOM MepEMEHHOM 1

o1 Pelienne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO TUHEHHBIX HEPABEHCTB C OJHOU 1
' TIepEMEHHOI

92. O06o00611eHne U cucTemMaTu3anys 3HaHui o Teme «HepaBeHncTBay 1

93. Konrtponbnas pabora NeS o teme "Hepaencraa" 1

94. Pabora Haj ommbKamu 1o uToraMm KOHTpoJibHOU paboThl Ne5 «HepaBeHcTBa» 1

95. O6unacTp onpeaeneHus: 1 MHOXKECTBO 3HaUeHUH (pyHKINN 1

96. OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HAUeHUH (PyHKITHH 1




97. Crioco6sb1 3ananus GyHkuii. ['papux GyHKIIMN 1
98 Urenue cBoicTB GhyHKIMH 110 €€ rpaduky. [Ipumepsl rpadukoB GyHKITUH, 1
' OTPAKAIOIKUX PEATBHBIE IPOLIECCHI
99 OYHKIINH, OMUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPOMOPIMOHATbHBIE 1
' 3aBHCUMOCTH, UX TpapuKu
100 OYHKINY, OMICHIBAIOIIUE MPSIMYIO U 00paTHYIO MPOTOPIIMOHATHHBIC 1
' 3aBUCUMOCTH, MX TpaQUKH
101. DOyHKIMA Y = X2 1 eé cBoiiCTBa 1
102. ®ynk1us Y = X u eé cBoiicTBa 1
103. DOyHKIMA Y = X3 1 eé cBoiicTBa 1
104. OyHKIMA Y = K/X U €€ CBOIICTBa 1
105. OyHKIUS Y = K/X U e€ CBOICTBa 1
106. ®yHKIWA Y = /X 1 eé cBoiicTBa 1
107. O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110 TeMe «DyHKITUN 1
108. Konrtponsnas padora Ne6 no teme "OyHkiun" 1
109. Pabora Hag ommOkamu 1o UTOoraMm KOHTpOJIbHOU paboThl Neb o teme «DyHKIMN» 1
110. CreneHs c IeNbIM ITI0Ka3aTeaeM 1
111. CBolicTBa CTENEHH C IEJIBIM ITOKa3aTeIeEM 1
112. CBoiiCTBa CTENEHU C LIEJIBIM TTOKa3aTelleM 1
113. CBolicTBa CTENEHH C IEJIBIM ITOKa3aTeIeEM 1
114. [TpeoOpazoBaHre BhIpAKEHH, COIEPIKAIINX CTENCHH C IEJIBIM MoKa3aTellieM 1
115. [TpeobpazoBanue BbIpaKeHHM, COIEPIKALUX CTENEHH C LEIbIM TIoKa3aTesieM 1
116. [IpeoOpazoBanue BhIpaXeHUH, COAECPKAIINX CTEIIEHU C LIeTIbIM MTOKa3aTeIeM 1
117. CraHgapTHBIN BH]I YKCIIa 1
118. [elicTBUs ¢ yucinamu, 3allMCaHHBIMU B CTAHJJAPTHOM BHJIE 1
119. [elicTBUs ¢ yucinamu, 3allMCaHHBIMU B CTAHJJAPTHOM BHJIE 1




Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JITUTEILHOCTH IMPOLIECCOB B

120. 1
OKpYXaroIleM MUpe

121. Jlenenue ¢ ocTaTKOM 1

122. CpaBHeHUS 1ENbIX YHCEN M0 MOJIYJII0 HaTypalbHOIO YKCIa 1

123. CpaBHeHUS LENBIX YKUCEN 10 MOJYJIIO HaTypabHOIO YKCiIa 1

124, CBolicTBa CpaBHEHUH 110 MOYJIIO 1

125. CBolicTBa CpaBHEHUH 11O MOYJIIO 1

126. OcTaTKu CyMMBI U TPOU3BEACHUS MO0 TAHHOMY MOJYITIO 1

127. O0o01IeHre U cUcTeMaTH3anus 3HaHuH 110 TeMaM «CTerneHn», «JlemuMocThy 1

128. Kontponbnas pabota Ne7 nmo temam "Crenenn", "Ienumocts" 1

129 Pabora Hag ommOKamMu 1o UToraM KOHTPOJIbHOU paboTel Ne 7 mo Temam «CTeneHu, 1
«JlenmumocTh»

130, [ToBTOpeHue u 0600IIeHNE. Perrenne IMHeHHBIX HEPABEHCTB C OJTHOM MTePEeMEHHOMN 1
Y CHCTEM JIMHEWHBIX HEPABEHCTB C OJIHOM NepeMeHHON

131, [ToBTOopenue n o6061menue. ToxiecTBEHHbIE TPE0OPa30BaHUs BBIPAKEHHIH, 1
coJieprKalInx apupMeTHIecKrue KBaJIpaTHbIe KOPHU

132 [ToBTOpenue n o0odeHne. Pemenne kBaapaTHBIX ypaBHEeHUN. Pemenue 1
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO KBAaJPAaTHBIX ypaBHEHUN

133, [ToBTOopenue n o6o6menue. Pemenue 1poOHO-paliMOHAIBHBIX YPAaBHEHUH, 1
CBOJISIIIIMXCSI K JIMHEHHBIM W K KBAJIPATHBIM YPABHEHUSIM.

134, [ToBTOpenue n o6o61eHue. Pernenne TEKCTOBBIX 33a/au C MOMOIIBIO JPOOHO- 1
paloHaIbHBIX YpaBHEHU. PellieHre TeKCTOBBIX 3a7au Pa3INYHbIMUA CIIOCOOAMHU

135. HtoroBast KoHTpoJIbHAs paboTa 1

136. PaGota Hag ommOkaMu 10 UTOTaM TOJJOBOM KOHTPOJIBHON paboThI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




9 KUIIACC

KoaunuecTBO 4acoB

Ne i/ Tema ypoka KonTposbHbie
Bcero
padoThI

Oynxkius. CBolicTBa GyHKIMA: HYIH (YHKIIMH, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA

1. (GyHKINHU, TPOMEXYTKH BO3pacTaHUs U yObIBaHUS (PYHKLINH, YETHBIE U HEUETHBIC 1
¢byHKIMK, HAMOOJIBIIIEe 1 HAMMEHBIIIEE 3HAYCHUS (PYHKITUH
Oynkius. CoiicTBa QyHKIMHA: HYIH QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA

2. (GyHKLINHU, TPOMEXYTKH BO3pacTaHus U yObIBaHUS (GYHKLUU, YETHBIE U HEUETHBIC 1
¢byHKIMK, HAMOOJIbIIIEe 1 HAMMEHBIIIEE 3HAYCHUS (PYHKITUH

3. [Toctpoenue rpadukoB GpyHKIIMH C TOMOIIBIO TPEOOPA30BAHMIA 1

4. [TocTpoenne rpadukoB GyHKIHIA ¢ TOMOUIBIO TPEOOPA30BAHUN 1

5. KBagpatnsiit TpéxwieH. KopHu kBagpaTHOro TpéxuiieHa 1

6. Paznoxenne KBagpaTHOTO TpEXUIICHA HA JIMHEHHBIC MHOXKHUTEIIH 1

7. PaznoxeHne KBaJpaTHOTO TpEXUJIeHa Ha JIMHEHHbIE MHOXKHUTEIH 1

8. KBanpartuunas ¢pyHKIus 1 €€ cBOiicTBa 1

9. [Tapabona, KOOpAUHATHI BEPIINHBI TAapabOIIbl, 0Cb CHMMETPHH MapadoIIbl 1

10. [Toctpoenue rpadurka KBaapaTUIHON (YHKIIUH 1

11. [TocTpoenue rpaduka KBaapaTUUHON HYHKIUN 1

12. [Toctpoenue rpadurka KBaapaTUIHON (YHKIIUH 1

13 [Tonoxxenne rpaduika KBaAPATUIHON (PYHKIIUU B 3aBHCUMOCTH OT €€ 1
K03 (HULIHEHTOB

1 [Tonoxenue rpaduka KBaApaTUIHON PYHKIIUU B 3aBUCUMOCTH OT €€ 1
KO3 PHUIIHEHTOB

15. Hcnonb30BaHne CBOMCTB KBaAPaTUYHON QYHKIUH JUISl pELIeHUs 3a/1a4

16. Vcnonb3oBaHue CBOMCTB KBaIPaTUYHOM (DYHKIMM JUIs pELIeHus 3a1a4




17. Crenennble (YHKIIMU C HATYpaJbHBIMU TOKA3aTENSIMHU, UX TPa(UKH U CBOUCTBA 1
18. Crenennble QYHKIUU C HATYpaIbHBIMU NIOKA3aTENISIMU, UX IPa(QUKU U CBONCTBA 1
19. Crenennble (YHKIMU C HATYpaJbHBIMU IOKA3aTENSIMHU, UX Tpa(UKH U CBOUCTBA 1
20. Crenennble (YHKIMU C HATYpaJbHBIMU ITOKA3aTENISIMU, UX TPa(UKU U CBOWCTBA 1
21. I'padukn dyskmmit: y=Vx , y=Vx,y=| x| 1
22. I'paduku Gyskmmit: y =\x , y=Vx ,y=|x | 1
23. Ypok 0600111eHNS U CHCTeMaTU3aluy 3HaHU| 10 TeMe «DYHKITHUS» 1
24. KonTponbnas padora Nel no teme "®ynkuun" 1
25. PaGora Hag ommOkaMu 1Mo UToraMm KOHTPOIbHON paboTel Nel mo Teme «DyHKIH» 1
26, [lonsTHE O pelIeHNN HEPaBEHCTBA C OAHOW IepeMEHHOM. MHOXKECTBO pelIeHUI 1
HEpaBEHCTBA
27. KBanpaTHbie HepaBeHCTBA C OJTHOM MEPEMEHHON 1
28. KBagparHsle HepaBeHCTBA ¢ OHOW ITEPEMEHHOM 1
29. Pemennie HepaBeHCTB rpad)uueCKHUM METOIOM M METO/I0M MHTEPBAJIOB 1
30. Pemienue HepaBeHCTB rpagMueCKUM METOJJOM U METOJIOM MHTEPBAJIOB 1
31. HepaseHnctBa, coneprkaine 3HaK MOILYJIS 1
32. HepaBeHnctBa, coneprkalume 3HaK MOAYJIS 1
33. CucreMbl HEpaBEHCTB C OJHOM MepeMEHHON 1
34. Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB 1
35. Pemennie TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB 1
36, HepaBeHCTBO ¢ 1ByMsl IepeMEeHHbBIMU. PelieHne HepaBeHCTBa C IBYMS 1
IIEpEMEHHBIMU
37. I'padmueckuit MeTo perIeHns CHCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU 1
38. CucreMbl HEpaBEHCTB € JABYMsI IEPEMEHHBIMU 1
39. O06001enre u cucTeMaTu3alus 3Hanui 1o Teme «KBagpaTHbie HEpaBEHCTBA 1
40. KonTponbnas padota Ne2 no teme "KBagparHbie HepaBeHCTBA" 1




Pabora Hag ommOKamMu 1o UTOraM KOHTPOJIbHOU paboThl Ne2 1o Teme

- «KBagpaTHble HEPAaBEHCTBA»

42. BuKBaspaTHBIC ypaBHEHUS 1

43 ITpumMepsl npUMEHEHUI METOJ0B PABHOCUIIBHBIX ITPE0Opa30BaHUM, 3aMEHBI 1
' MepeMeHHOoH, rpad)uuecKoro MEeToia IpH PEIICHUU YpaBHEHHH 3-1 U 4-1 cTereHen

44 [Tpumepsl npUMEHEHUI METOI0B PABHOCHIIBHBIX MPEOOpa30BaHMIA, 3aMEHbI 1
' MEPEMEHHOM, rpa)uIecKOro METo/1a MPH PEeIICHUH ypaBHEHUN 3-i U 4-ii cTeneHei

45 ITpumMepbl NpUMEHEHUI METOJ0B PABHOCUIIBHBIX ITPE0Opa30BaHUi, 3aMEHBI 1
' MEPEMEHHOMH, rpa)uIecKOro METO/Ia MPH PEeIICHUH YpaBHEHUHN 3-i 1 4-ii cTeneHei

46. Pemienue 1poOGHO-paliMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB 1

47. Pemenue npoOHO-pallMOHAIbBHBIX YPAaBHEHUN U HEPABEHCTB 1

48. Pemienue 1poOGHO-paliMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB 1

49. Pemenue npoOHO-pallMOHAILHBIX YPAaBHEHUN U HEPABEHCTB 1

50. Pemenue cucrem ypaBHEHUH ¢ JByMsI IEPEMEHHBIMU 1

51. Pemenne cucreM ypaBHEHUN ¢ AByMsI IEPEMEHHBIMU 1

52. Pelrenne npocTenINX CUCTEM HEMHENHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU 1

53. Pemenne nmpocTenmmx CUCTEM HENMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMA 1

54. Perenne npocTenInX CUCTEM HEMMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU 1

55. Pemenne nmpocTenmmx CUCTEM HENMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMA 1

56, I'paduueckuii MeTO pelIeHus: CHCTEMbl HETMHEWHBIX YpaBHEHUH ¢ IBYMs 1

IIEPEMEHHBIMU
57 I'paduueckuii MeTO pelIeHus: CHCTEMbI HETMHEWHBIX YPaBHEHUH ¢ ABYMS 1
[IEPEMEHHBIMU

cg Cucrema 1ByX HEJIMHEWHBIX YPABHEHMI C IBYMs IEPEMEHHBIMHU KaK MOJIEIb 1
‘ peaNbHOM CUTyauu

59 Cucrema 1ByX HEJIMHEMHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH KaK MOJIEb 1

peanbHON CUTyallun




Cucrema 1ByX HEJTMHEMHBIX YPaBHEHUH € ABYMsI IEPEMEHHBIMU KaK MOJEIb

60. g 1
pealibHOM cUTyaluu

61. Cucrema HETMHENHBIX YpaBHEHUI € TapaMeTpoM

62. CucreMa HeIMHEHHBIX YPABHEHUN C MapaMeTPOM

63. [Ipocreiimune HepaBeHCTBA € ABYMs IEPEMEHHBIMU U UX CUCTEMBbI 1

64 O60061eHre U cucTeMaTu3alus 3HaHUN 10 TeMe «Y paBHEHHsI, HEPaBeHCTBA U UX 1
' CHCTEMBD»

65. KonTponbnast padorta Ne3 no teme "YpaBHEHUs, HEPaBEHCTBA U UX CUCTEMBI" 1

66 PaGora Hax ommOkaMu 1Mo UTOraM KOHTPOJIBbHOM paboThl Ne3 1o Teme 1
' «YpaBHEHUS, HEPABEHCTBA M UX CHCTEMBI»

7 [TonsiTre yncnoBoil nocnenoBarenbHOCTU. KOHEUHbIE 1 OECKOHEUHBIE 1

MOCIIE0BATEIHLHOCTH

68 OrpannueHHas Mocae0BaTeIbHOCTE. MOHOTOHHO BO3pacTarorias (yObIBaromas) 1
' OCIIE0BATEIHLHOCTD

69 CriocoOblI 3a/1aHMs TOCIIEI0BATEIbHOCTH: OMMCATENIbHBIN, TAOINYHBIH, C ITOMOIIBIO 1
' (bopMyIIbI N-TO uJleHa, PeKypPEHTHBIN

70. Apudmernueckas nporpeccus 1

71. CaolicTBa 4JIeHOB apu(METUUYECKON TPOrpeccu 1

72. ®opmyiiel N-ro YjieHa apupMeTHIecKoil mporpeccuu 1

73. ®opmyIbl N-To wieHa apupMeTHUecKol Mporpeccun 1

74. @®opMyIbl CyMMBI IIEPBBIX N WIEHOB apU(PMETHUECKOI porpeccuu 1

75. ®opMysIbl CyMMBI IEPBBIX N 4WIEHOB apu(METHIECKON TPOrpeccCHu 1

76. Konrtponbnas pabora Ne4 o teme «Apudpmernyeckast Iporpeccus» 1

7 Pabota Hax ommbKkaMu 1Mo UTOraM KOHTPOJBHOM pabOThI «4 10 TeMe 1
’ «ApudmeTraecKas Iporpeccusi».

78. I'eomeTprueckas nporpeccus

79. CBoiicTBa 4JI€EHOB F€OMETPUYECKON TPOrpPeccCuu




80. @opMyIIBI N-TO YJI€HA TEOMETPUYECKON IIPOIPECCHU 1
81. @opMyJIbl N-TO WIEHAa FEOMETPUUYECKON NPOrpeccun 1
82. @OopMyIIbl CyMMBI IIEPBBIX N YWIECHOB F€OMETPUYECKOM IPOrPECCUH 1
83. @OopMyIIbl CyMMBI IIEPBBIX N YWICHOB F€OMETPUYECKOM IPOrPECCUH 1
84. 3agaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIAIbl U KPEIUTHI 1
85. 3aauu Ha IPOLIEHTHI, OAHKOBCKUE BKJIA/IBI I KPEIUTHI 1
86. 3agaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIAIbl U KPEIUTHI 1
87, [IpeacraBnenue 0 CXOAUMOCTH MTOCIIEI0BATEILHOCTH, O CYMMUPOBAHUHU 1
0eCKOHEYHO yOBIBAIOIIEH TeOMETPUIECKON MTPOrpeCcCun
88. Meroa mareMaTU4eCKON MHAYKIINU 1
39 O06o0muIeHne 1 cucTeMaTH3aIys 3HaHUH 110 TeMe «HUCIIoBBIE TOCIIeA0BATEIEHOCTH 1
' Y [IPOTPECCUID)
90. KonTponbnas padora Ne5 no treme "['eomerpuueckas nporpeccust” 1
o1 Pabora Hag ommOKamMu 1o UTOraM KOHTPOJIbHOM paboTsl NeS 1o Teme 1
' «['eomeTrpuueckas mporpeccus»
92. Kopens n-it crenenun. CBoiicTBa KOpHs N-ii cTeneHn 1
93. Kopens N-ii crenenu. CBoiicTBa KOpHS N-i CTENIEHU 1
94. Kopens n-it crenenu. CBoiicTBa KOpHs N-ii cTeneHn 1
95. CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1
96. CreneHb ¢ palluOHAJIBLHBIM [TOKA3aTeNeM U €€ CBOWCTBA 1
97. CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1
98. ToxnaecTBeHHbIE TpeoOpa30BaHus BRIPAXKEHUN, COJEpKAIMX KOPEHb N-1 cTeneHn 1
99. ToxnecTBeHHbIe TPeoOpa30BaHus BBIPAKEHHH, COJiepKaIX KOpeHb N-il cTeneHn 1
100. ToxnecTBeHHbIe TpeoOpa30oBaHus BBIPAKEHHH, CoJiepKalX KOpeHb N-il cTeneHn 1
101, ToxnecTBeHHbIe MpeoOpa3z0BaHMs BRIPAXKEHUN, COJIEPKAINX CTENEHb C 1

palrOHAJIbHBIM IMOKA3aTCIIEM




102, ToxnecTBeHHbIe TPeoOpa30BaHus BRIPAKEHHIA, COACPIKALINX CTEIIECHb C
panMoHaIbHBIM I10Ka3aTelIeM
103. Kontponsnas padora Ne6 o reme "CteneHp ¢ paliioHAIBHBIM IIOKa3aTeneM"
104 Pabota Hax ommbKkaMu 1o uToraM KOHTPOJIbHON paboThl Ne6 mo Teme «CTerneHp ¢
' paLMOHAIIBHBIM [10Ka3aTeIeM»
105. [ToBTOpenue u o6o0mmenue. Ynca 1 BEIYMUCICHUS (3a11UCh, CPAaBHEHUE, ICHCTBUS C
JeMCTBUTENILHBIMU YMCIIaMU, YU CIIOBAs TIPSMast )
106 IToBTopenue u o6o01meHue. Yuca 1 BBIYUCICHUS (IPOLEHTHI, OTHOIICHUS,
" mpomopuum)
107 IToBTOopenue u o6o01meHue. Yuca 1 BbIYUCIEHUS (IPOLEHTHI, OTHOILICHHUS,
' HPOIOPIINH)
108, [ToBTOpenue u 0600meHue. Urcna 1 BRIYUCICHUS (pEIICHHE 3a/1a4 U3 PeaTbHON
KU3HN)
109 IToBropenue u o6o0meHue. Yuca 1 BIYUCICHUS (peleHe 3aJau U3 peaslbHOM
' KHU3HN)
110. IToBTOopenue u o6o0mmenue. Yncna u BIYUCICHUS (OKpYTIIEHHE, TPUOINKEHHE,
OLICHKA)
11 [ToBTOopenue u o6obeHne. TekcToBbIe 3aa4n (pereHrue TEKCTOBBIX 3a1a4
apudmMeTHyecKuM U anreOpanuyeckumM Crocodamu)
112 IToBTopenue u o6o0meHue. TekcToBbIe 3aaul (pelIeHne TEKCTOBBIX 3a/1a4
' apu(pMeTHYECKUM U aIre0panyeckuM croco0amu)
113, IToBTOopenue u o6o0meHue. TekcToBbIe 3aaull (pelIeHne TEKCTOBBIX 3a/1a4
apu(pMETHYECKUM U aIreOpandeckuM croco0amu)
114, [ToBTOpenue n o6obmenne. TekcToBbIe 3a1a4u (peleHne TEKCTOBBIX 3a71a4
apudmeTryecKuM U anredpandyeckumM Crocodamm)
115 IToBTropenue u o6o0meHue. TekCToBbIE 3a7auu (pelIeHre TEKCTOBBIX 33124
' apu(pMETHYECKUM U aIre0pandeckuM croco0amu)




116.

[ToBTropenue u o6o0meHue. TeKCToBbIE 3a7auu (pelIeHHe TEKCTOBBIX 33134
apru(pMETUYECKUM H alITeOpandecKuM CIIocoOamm)

117.

118.

[ToBTOpeHue u 06001meHne. AnreOpandeckue BEIpaKeHus (MpeoOpa3oBaHme
anreOpanvdecKuX BRIPAKEHUH, COACPKAIINX CTEIIEHB C IIEIBIM MTOKa3aTesIeM)
[ToBTOpenue u 0600mEeHne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHue
areOpandecKux BhIPAKEHHIA, COJCPIKALINX CTEIICHb C IEJIbIM MTOKa3aTesIeM)

119.

[ToBTOpeHue u 06001meHne. AnreOpandeckue BeIpaKeHus (MpeoOpa3oBaHme
anreOpanyecKuX BBIPAKEHHUN, COEPIKAIIMUX CTENEHb C IIETbIM MTOKA3aTeIIeM)

120.

121.

122.

[ToBTOpeHMe 1 0600meHNE. ANreOpandecKue BEIpaKeHUs (MMpeoOpa3oBaHme
anreOpandecKux BBIPAKEHH, COAePKAIINX apu(PMETUISCKHIIA KBapaTHBIN
KOPEHb)

[ToBTOpeHue u 0600mEeHne. Anredpandeckue BeIpakeHHs (MMpeoOpa3oBaHUe
anredpanvecKux BhHIpAKEHUI, coepKaiux apupMeTHUEeCKU KBaJApaTHBIN
KOPEHb)

[ToBTOpeHue u 0000mEeHre. AnredpandecKue BeIpakeHHs (MMpeoOpa3oBaHUe
anreOpanvecKknx BBIpKEHU, coepKaluX apupMETHUECKUN KBaIpaTHBIN
KOPEHb)

123.

[ToBTOpenue u 06o0meHne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHue
LENbIX U JPOOHO-PALIMOHATIBHBIX BBIPAKEHUI)

124.

125.

[ToBTOpenue u 06o0meHne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHme
LENbIX U JPOOHO-PALIMOHATIBHBIX BbIPAXKEHHI)

[ToBTOpenue u 06061meHne. Anredpanueckre BeIpaxeHus (MpeoOpa3oBaHme
LENBIX U JPOOHO-PAMOHATEHBIX BBIPAXKEHHI )

126.

[ToBTOpenue u 06obmeHne. Anredpandeckue BeIpakeHus (Mpeodpa3oBaHme
LENbIX U JPOOHO-PALlMOHATIBHBIX BbIPAXKEHHI)

127.

IToBTopenue u o6o0meHue. Anredpanyeckie BhIpaKeHus (pa3iokeHue
MHOTOYJIEHa Ha MHOKHTEIH, B TOM YHCIIE C UCTIOIB30BaHUEM (popMy
COKpAIIEHHOT'O0 YMHOKEHHSI)




[ToBTOpeHUE U 06001IeHNE. ANTeOpanyecKre BIpaXeHHs (Pa3IoKeHIE

128. MHOT'OYJICHA Ha MHOKHTEIIN, B TOM YHCIIE C UCTIOJIb30BaHUEM (hopMyI 1
COKpAIIEHHOTO YMHOCHHS)
[ToBTOpeHMe 1 06001IeHNE. ANTeOpanyecKre BhIpaXeHHs (Pa3I0KEeHIE

129. MHOTOYJIEHA Ha MHOXKHUTEINIH, B TOM YHUCIIE C UCTIOIB30BAHUEM (POPMYIT 1
COKPALIEHHOI'0 YMHOXEHMSI)

130. [ToBTOpeHue u 06odmEeHre. AnredOpanvyecKkue BEIpaKEeHHS (MOJIEITMPOBAHHE C 1
MOMOIIBIO (hOPMYJT peaTbHBIX MPOLECCOB U SIBJICHHIA)

131. OyHKkMK (MOCTPOCHUE, CBOMCTBA M3YUEHHBIX (DYHKIIUHA) 1

132, [ToBTropenue n o6o0meHue. PyHKIUH (TOCTPOSHHUE, CBOWCTBA N3YYEHHBIX 1
yHKLwMi)

133, [ToBTropenue u 06o0mIeHNe. DYHKIINHU (TOCTPOCHKUE, CBOWCTBA U3YYCHHBIX 1
yHKumin)

134, [ToBTropenue u o6o0menue. PyHKIUH (rpaduuecKoe peeHre ypaBHeHUI U UX 1
CHUCTEM)

135, [ToBTOpenue u 06061menne. yHkuu (rpadguueckoe perneHrue ypaBHeHUH U UX 1
CHCTEM)

136. [ToBTopenue u o6o01meHne. PyHKIUN (MOJEINPOBAHIE PEATHHBIX MTPOLIECCOB) 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Anre6pa, 7 xinacc/ Makaperaes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue, AKimonepHoe
obuectBo «M3narenscTBO «lIpocBemnienue»
» Anre6pa, 8 knacc/ Maxkaperues FO.H., Munatok H.I'., Hemkor K.U. u apyrue, AkiimonepHoe
obuiectBo «M3narenscTBO «lIpocBemienue»
» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkos K.W. u npyrue, AkiimoHepHoe

obmectBo «M3naTenscTBO «IIpocBemnieHne»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
Maremartuka. Anredpa: 7 - 9 kiaccol: 6a30BbIil ypOBEHb: METOJUYECKOE TOCOOHUE K
npeaIMeTHON TuHUM yueOHuKoB 1o anredepe FO.H.Maxkapsruesa, H.I'. Munatok, K.M.Hemkosa

u J1p. /-2-e u3n., crep. - Mockaa: IIpocsemenne, 2023. - 54 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6muoreka IIOK https://m.edsoo.ru/ 7f415b90
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