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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma mo anrebpe Ha ypoOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs COCTaBlIeHa HAa OCHOBE
TpeGoBanmii Kk pe3ynpTaTaM OCBOEHHsS 0Opa30BaTeNbHONW MpPOrpaMMbl OCHOBHOTO oOIiero oOpa3oBaHus,
npeicTaBiIeHHbIX B DelepanrbHOM TOCYJapCTBEHHOM O00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOIIEro
obpazoBanus u PenepanbHOil pabodeil mporpaMme 1Mo yaueOHOMY peamery «Anredpay.
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA «AJITEBPA»
Anrebpa sSBISIETCS OJTHUM U3 OMIOPHBIX KYPCOB OCHOBHOT'O OOIIET0 00pa3oBaHMA: OHA 00ECIIEUNBAET N3YUYEHUE
APYTUX JUCLUIUIMH, KaK €CTECTBEHHO-HAYYHOT'0, TaK U T'yMaHUTApPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOJIOIDKEHHS 00pa30BaHMs U B IOBCEAHEBHOM >kn3HU. Pa3BuTHE y 00y4aromuxcs HaydHbIX IPEICTABICHUHN O
IIPOUCXOKACHUU U CYIIHOCTH ajredpanyeckux aOCTpakiuil, crocobe OTpaKeHUs MaTeMaTH4ecKOH HaykKou
SIBJICHUI ¥ TIPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM TTO3HAHUH
U B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KAUECTB MBILUIEHUS, HEOOXOIUMBIX
IUI aJanTaldd B COBPEMEHHOM IU(poBOoM obiecTBe. M3ydeHue anreOpbl 00ecreunBaeT pa3BUTHE YMEHHS
HaOII0AaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILUIEHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO 00OCHOBBIBATH CBOM JICHCTBHS U BBIBOJIBI, (hOPMYIHPOBaTh yTBEepKaAeHH. OCBOEHHUE Kypca
anreOpbl 00ecreunBaeT Pa3BUTHE JOIMYECKOIO MBIIUIEHHUS 00Y4arOLUXCs: OHU UCHOJIb3YIOT ACTyKTUBHBIE U
UHIYKTUBHBIE pacCyXJeHus, o000lIeHue M KOHKpeTH3aluio, adcrparupoBaHue M aHainoruto. OOyueHue
anreOpe MnpennoyaraeT 3HAYUTENbHBIM O0BEM CaMOCTOATENBHOM MAEATENBHOCTH OOYYaIOIIMXCS, MO3TOMY
CaMOCTOSITENTLHOE PEIICHUE 3a/1a4 SBIISICTCS pealn3aueii AeaTeIbHOCTHOTO IPUHITUITA 00yYeHHUS.
B crpykType nporpaMMsl yueOHOro Kypca «Anredpa» Aias OCHOBHOTO 0011ero o0pa3oBaHUsI OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOINYECKUE JTHHUN: «YUKciIa U BBIUUCICHUSNY, «ANTeOpandeckue BBIPAKCHUSY,
«YpaBHEHUs U HepaBeHCTBa», «DyHkuum». Kaxnmas wH3 3TUX COAEPIKATEIbHO-METOIUYECKUX JIMHUM
pa3BUBAETCA Ha MPOTSHKEHUU TPEX JIET M3YUEHHUsl Kypca, B3aMMOJEHCTBYS C IPYTMMH €ro JHHHAMHU. B xonme
U3ydeHHUsl y4yeOHOro Kypca OOydyarolIMMCS MPUXOIUTCS JIOTMYECKH PacCyXJaTh, MCIOJIb30BaTh TEOPETUKO-
MHOXXECTBEHHBIN SI3BIK. B CBSI3W ¢ 3TUM B mporpamMmy y4deOHOTo Kypca «Anredpa» BKIIOUEHBI HEKOTOpHIC
OCHOBBI JIOTMKH, INPEACTAaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME  OBJIQJACHUIO  OOYYAIOIMIMMHUCS OCHOB  YHHBEPCAJIBHOTO  MAaTeMaTH4eCKOTO  SI3BIKA.
ConeprkaTenbHON U CTPYKTYPHOH 0COOEHHOCTBIO Y4eOHOI0 Kypca «Anredpay sBISIETCS €ro HHTErPUPOBAHHBIN
XapaxTep.
Conepxanue JMHUM «YHcCaa M BBIYUCIEHUS» CIYXKUT OCHOBOHM Ui JNalbHEHIIEro M3y4eHUS MaTeMaTHKH,
CTIOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIMXCS JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIH30BATHCS
AITOPUTMaMH, a TaKKe MPUOOPETEHUI0 NMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl MOBCEIHEBHOMN JKU3HU.
PazBuTHe TOHATHS O YHWCIIE HA YPOBHE OCHOBHOTO O0IIEro oOpa30BaHUSI CBSA3aHO C PAIMOHAIBHBIMUA U
UppalMoOHATbHBIMU YHCIaMH, (OPMHUPOBAHMEM MPEJACTABICHUNA O JEHCTBUTEIBHOM 4HCIE. 3aBeplIcHHE
OCBOCHHS YHCIIOBOM JIMHUM OTHECEHO K cpelHeMY 00IIeMy 00pa30BaHUIO.
Conepxanue AByX ajreOpanyecKux JMHUHA — «AJredpandeckue BhIPAXKEHUS» U «YpaBHEHHS U HEPABEHCTBA»
CrocoOCTBYET (DOPMUPOBAHUIO Y OOYUAIONIMXCS MATEeMAaTHYECKOTO arapaTta, He0OXOAMMOTO IS PEIICHUS
3aJjad MaTeMaTHKH, CMEXHBIX MpPEIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3aj1ady. Ha ypoBHE OCHOBHOTO
obmiero oOpa3zoBaHUs Y4eOHBbIM MaTepuan TPyHIHUPYETCs BOKPYr palMOHAJIBHBIX BbIpaKeHUH. Ajredpa
J€MOHCTPHPYET 3Hau€HHEe MaTeMaTHKU KaK s3bIKa JJI IMOCTPOEHUS MaTeMaTHYeCKUX MOJeJel, ONucaHus
MIPOLIECCOB U SIBJIEHUM peanbHOro mupa. B 3amaum oOyuyeHus anreOpe BXOJAT TakKe JalibHEHIEe pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHUs, HEOOXOAMMOro, B YAacTHOCTH, JIi OCBOEHHMs Kypca HMH(OpPMATHKH, U
OBJIAJICHUE HaBBIKAMHU JEAYKTHBHBIX paccyxkneHuil. [IpeoOpazoBaHre CHMBOJBHBIX (OpM crocoOCcTByeT
Pa3BUTHIO BOOOPaXKEHUs, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY.
Conepxxanne (GyHKIIMOHATHHO-TpAUUECKON JUHUW HAIEJIEHO Ha TOJIyYeHHE OOYYaroNIMMHUCS 3HAHUU O
(GYHKIMAX KaK BakKHEHIIEH MaTeMaTH4ecKOd MoJenu JUIsl ONMCAHWS M HCCIEAOBAaHHUS Pa3sHOOOPA3HBIX
MIPOIIECCOB | SIBIICHHUI B IPUPOE U obIiecTBe. V3yueHne MaTeprana ciocoOCTBYET pa3BUTHIO y 00yJarOIIAXCSI
YMEHHUS HCIIOJIb30BaTh pa3jMyHble BBIPa3UTEIbHBIE CPEICTBA SI3bIKA MATEeMaTHKU — CJIOBECHBIE,
CHMBOJIMYECKHE, TpauuecKkue, BHOCHUT BKJIAJ B (HOpMUpOBaHHE NPEICTABICHHH O pPOJIM MAaTEMAaTHKH B
Pa3BUTHH HUBWIN3ALUHI U KYJIbTYPHI.
HEJA U3YYEHUS YYHEBHOI'O TIPEAMETA «AJITEBPA»
N3zyuenue anredpsl B 00111eM 00pa30BaHUM HAMPaBIIEHO HA IOCTH)KEHUE CIIETYIOIIUX LeNei:



1. CdopmupoBaTh MNpakTHYECKHE HABBIKM BBIMOJIHEHUS YCTHBIX, NHCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIUMCJICHUM, PA3BUTh BBIYUCIUTEIBHYIO KYIbTYDY.
2. OBnageTb CUMBOJHYECKUM S3BIKOM alreOpbl, BbIpaOboOTaTh (HhopManbHO-ONEpAaTHBHbBIC airedpandecKkue
YMEHHMSI U HAyYUTBCS IIPUMEHSATD UX K
PELIEHNI0 MaTEMaTHUYECKUX U HEMAaTeMaTUYECKUX 3a/1a4.
3. U3yuuth cBoiicTBa M rpaduKd >JIE€MEHTApHbIX (YHKLUMN, HAyYUThCS HCHOJIB30BaTh ()YHKIIMOHAIBHO-
rpaduvecKue mpeaCcTaBICHUs s
OIMCAaHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH.
4. Pa3BUTH JIOTHUECKOE MBIIUIEHUE M PeUb — YMEHHUsS JOTMYECKH OOOCHOBBIBATH CYXKICHUS, MPOBOIHUTH
HECJIOKHBIE CUCTEMAaTU3aLINH.
5. IlpuBomuTh mpuMepsl U KOHTPHPUMEpPHI, MCIIOIB30BaTh Pa3jIMUHbIE S3bIKM MATEMAaTUKHU (CIOBECHBIM,
CHUMBOJIMUYECKHH, rpadMuecKuil) Ui WIIOCTPALMY, HHTEPIIPETAlUH, apTYMEHTALUU U JJOKA3aTelbCTBA.
6. CdopmupoBath mpeacTaBIeHUS 00 H3YYaeMbIX MOHATHSAX M METOJaX Kak BaKHEHIINX CpeacTBax
MaTEMAaTHYECKOTO MOJECIUPOBAHMSI PEaJIbHBIX
MPOLECCOB U SIBJICHUI.
MECTO YYEBHOI'O IIPEJIMETA «AJI'EBPA» B YYEBHOM IIVIAHE
CornmacHo yuebHOMY TUlaHy B 7-9 Kiaccax wH3ydaeTcss y4eOHBI Kypc «Anredpay», KOTOpBIM BKIIOYAET
CIIEYIOIIME OCHOBHBIE pasflelbl cojepkaHus: «Hucina M BBIUMCICHUSA», «ANreOpanyecKue BbIPAKEHUS,
«YpaBHEHMS U HEPABEHCTBA», «DyHKIIUMY.
Ha uzyuenue yueOHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 vaca (3 yaca B Heneno), B 8
kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B Heenio).
1. COJAEP/KAHUE OBYYEHUA
7 KJIIACC
Pa3pen 1. Ynucia v BpruuciaeHus. PanuonajabHbIe YHCIIA.
JlpoOu OOBIKHOBEHHBIE W JECSATUYHBIC, TEPeXol OT OxHOW (opmbl 3amucu aApobeit k npyroit. IlonsTue
palMOHAIBHOTO YMCIA, 3alUCh, CPAaBHEHHUE, YIOPAJOYMBAHHWE pALMOHAIBHBIX 4YHcel. ApudmeTnyeckue
JEWCTBUS C PallMOHATIBHBIME YHCIaMH. Pemenue 3a1aq u3 peaibHOM MPaKTUKK Ha YacTH, HA APOOH.
CreneHb ¢ HaTypaJbHBIM IIOKA3aTeJIeM: ONpeeeHUe, IPeoOdpa3oBaHUe BbIPAKEHHI HAa OCHOBE ONpEACICHHUS,
3anuch OonbiIuX yucen. [IpoleHThl, 3amuch MPOLIEHTOB B BUJE OpOOM W JpoOM B BUJE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha ITPOLIEHTBI, PELICHHUE 3a/1a4 U3 PEaIbHOU IPAKTHKHU.
[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3I0KEHNE HA MHOKUTEN HATYPaJIbHBIX YHCEN.
[TponopunoHanbHOCTh. PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsAMasi 1 oOpaTHasi MpONopLUOHATBHOCTH.
Pa3nes 2. Anredpandeckue BbIpasKeHUs!
Anrebpanyeckue BbIpaXKEHHUsI, UX CBOMUCTBA U AEUCTBUS C HUMH.
[lepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C MEepeMEHHOW. JlomycTuMble 3HAYEHHUS] TEPEMEHHBIX.
[IpencraBneHre 3aBUCUMOCTHM MEXIy BeIMYMHAMH B Buae (opMmynbl. Bsrumcnenus no ¢opmynam.
[IpeoOpa3oBanre OyKBEHHBIX BBIPRKEHUH, TOXKIECTBEHHO paBHbIC BBIpAXKEHHS, IpaBHiia NpeoOpa3oBaHUs
CYMM M IIPOU3BEJICHUH, IpaBHiia PaCKPHITU CKOOOK M NMPHUBEIEHHS MOJOOHBIX CaraeMbIX.
CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM.
OnHOWIEHBI U MHOTOYJIEHBI.
[lonsTust oxHowineHel M MHoroujeHsl. CteneHb MHoroujgeHa. Cro)keHue, BbIUUTAHUE, YMHOXKEHHE
MHOro4JeHOB. DOopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaApaT CyMMbl M KBajpar pasHocTH. Dopmyna
pa3HOCTH KBapaToB. Pa3nojkeHne MHOTOUIEHOB HA MHOXKHUTEIH.
Pa3nes 3. YpaBHeHus1 M HEpaBeHCTBA
VYpaBHeHHe, KOPEHb YpaBHEHUS, IpaBUiia MpeoOpa3oBaHus ypaBHEHUsI, PABHOCUIILHOCTh YPaBHEHUH.
JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOrO YPaBHEHUs, PELICHUE JIMHEHMHBIX
ypaBHeHul. CocTaBieHUE YpPaBHEHUM 10 YCIOBHIO 3a/ladyd. PellleHHe TEeKCTOBBIX 3aJad C IOMOUIBIO
YPaBHEHUHU.
JluneitHoe ypaBHeHUE ¢ JBYMs IIepeMEHHBIMH U ero rpaduk. Cucrema IByX JUHEHHBIX YpaBHEHUN C JIByMs
nepeMeHHbIMH. Penienne cucteM ypaBHEHU# criocoOOM MOACTaHOBKH. [IpuMeps! perieHus: TEeKCTOBBIX 3aad ¢
MOMOIIBIO CUCTEM YPAaBHEHUU.
Pa3nea 4. Koopannars! u rpadpuku. @yHkunu



Koopaunata Touku Ha npsmMoil. YnucinoBble IpoMexXyTKU. PaccTosHne Mexay ABYyMs TOUKaMU KOOPAWHATHON
npsimoii. [IpsimoyronbsHas cucrema koopaunatr, ocu Ox u Oy. Abcmucca u opIMHAaTa TOYKU HA KOOPJAMHATHOU
iockocty. [Ipumeps! rpadukos, 3a1aHHBIX GpopMynamMu. YTeHrne rpaduKoB peaabHbIX 3aBHCUMOCTEH.
[Tonstue pynkmuu. I'paduk Gynkmuu. CorictBa GpyHkiuid. Jlnaeitnas Gynkmus, e€ rpaduk. ['paduk GpyHKIIMN
y = [X|. I'pacduueckoe perieHre JIMHEWHBIX YPABHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIIACC

Pa3neu 1. Uncia u BpI4ucjIeHus.

Tema 1.1. KBaapaTHbie KOPpHU

Apudmernueckuii kopenb. KBagpaTHslii kKopeHs u3 uucina. [lonstiue 06 uppannoHaasHoM yncie. Jlecstuanbie
NpUOIKEHNS UpPallMOHAIBHBIX uncen. CBONCTBA apu(METHUECKUX KBaJAPATHBIX KOPHEH U UX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAXKCHUN U BBIYUCICHUSAM. J{eiCTBUTEIbHBIC YHCIIA.

Tema 1.2. CTeneHb ¢ HeJbLIM IOKAa3aTeJIeM.

Crenens ¢ 1eabpIM ITOKa3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YuCia.

Pa3znen 2. AnredOpanyeckue BbIpasKeHMsl.

Tema 2.1. KBagpaTHblii Tpex4ieH

KBagparsslil TpEXUiIeH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIH.

Tema 2.2. Anredpanyeckasi 1poob

Anrebpanueckast JpoOb. OCHOBHOE CBOMCTBO airedpandeckoil 1poou. CioxkeHue, BBIYUTAHUE, YMHOXKEHUE,
neneHue anredpandeckux ApooOeit. ParmonansHbie BRIpaKeHHS U UX IpeoOpa3oBaHue.

Pa3nen 3. YpaBHeHusi 1 HepaBeHCTBA

Tema 3.1. KBagpaTHble ypaBHeHust

KBanpatHoe ypaBHeHue, hopmyna KOpHeH kBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUH,
CBOJALIUXCS K IMHEHHBIM U KBaJpaTHbIM. [IpocTeiimune qpoOdHO-palioHaIbHbIE YPABHEHHUS.

Tema 3.2. Cucrembl ypaBHeHH

I'paduueckas nHTEpHpeTaNMs YpaBHEHUH C JBYMs NMEPEMEHHBIMH U CHUCTEM JIMHEHHBIX YpaBHEHHUH C IBYMs
nepeMeHHbIMU. [IprMepsl pelieHns cucTeM HETMHEWHBIX YPaBHEHUN ¢ JBYMS IEPEMEHHBIMH.

Pemrenune TekCTOBBIX 3324 aNreOpandeckuM CIIoCOOOM.

Tema 3.3. HepaBeHncrBa

UucnoBble HEPaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IEpeMEHHON. PaBHOCHIIBHOCTb HEPABEHCTB.
JIuneitHble HEpAaBEHCTBA C OJHOW NepeMeHHOM. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJJHOW NMEPEMEHHOM.

Paznen 4. ®ynkuuu

Tema 4.1. OcHOBHBIC NOHATHS PYHKIMHT

[Tonsitue pynkuu. O6IaCTh ONpeeICHUS U MHOXKECTBO 3HaUeHHH QyHKIMU. CriocoObl 3a1aHus PYHKITUH.
I'padux dpynxmuu. Yrenue cBoicTB ¢yHkuuu no e€ rpaduky. [Ipumeps! rpadukoB (GyHKIMHA, OTpaskaromIUX
peanbHbIE MPOLECCHI.

Tema 4.2. UncioBbie GyHKINH

OyHKIMH, ONHMCHIBAIOLINE MPSAMYIO U 00paTHYIO MPONOPIUOHATIbHBIE 3aBUCUMOCTH, UX rpapuku. OyHKUIUU Y =
X2,y = X3, y =X, y=|x]. I'paduueckoe perieHrne ypaBHEHUH U CUCTEM ypaBHEHHUH.

9 KJIACC

Pa3nea 1. YpaBHenus u HepaBeHcTBa. HepaBencrsa.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PelieHre JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOMU. PellleHre CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOMN
nepemeHHoll. KBaapaTHble HepaBeHcTBa. ['paduueckas mHTEpIpeTalnysi HEPABEHCTB U CHUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMHU.

Paznen 2. ®ynkuun

KBagpatuunas ¢yHkuus, e€ rpapux u cBoictBa. [lapaGona, KOOpAMHATHI BEpIIMHBI Mapaboibl, OCh
CUMMETPHUH NapadoJIbl.

I'paduku Gynkmmit: y = kx, y =kx + b,y =k/x,y =x3,y = VX, y = |X| u ux cBoiicTBa.

Pa3nen 3. Uncia u Berunciaenus. JleiicTBUTebHbIE YHCIA.

ParonanbHele yKcia, UPpallMOHANIbHbBIE YUCA, KOHEYHbIE U OECKOHEYHbIE JeCATHUHbIE ApoOu. MHOXECTBO
NEHCTBUTENBHBIX YHCEN, JEeWCTBUTENbHbIE 4YHCIA KaK OECKOHEUHble JecATH4YHble JapoOu. B3aumuo
OJIHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U KOOPAUHATHON MPSIMOU.
CpaBHeHHE 1eHCTBUTENBHBIX YHCell, apu(MeTHYecKue IeHCTBUS C IeHCTBUTENbHBIMU YNCITAMH.



PazMepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JITUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnnxE€HHOE 3HAYEHHME BEIMYMHBI, TOUYHOCTh NpuOimxeHus. OxpyrieHue uucen. Ilpuknaka v orneHka
pPe3yIbTaTOB BBIUYUCICHUN.

Pa3znen 4. YpaBHeHHsI M HEPABEHCTBA. YPaBHEHMsI C OIHOI NepeMeHHOM.

JInneliHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASIIMXCS K KBaJApaTHbIM. DBHKBagpaTHOE ypaBHEHHE.
IIpuMepsl perieHns ypaBHEHUM TPETbe U YETBEPTOU CTEIICHEH Pa3IOKEHUEM Ha MHOKUTEIIN.

Pemienue 1poOGHO-paliOHAIbHBIX YpaBHEHHH. PelieHne TeKCTOBBIX 3aay anredpandeckuM METOIO0M.

Pa3nes 5. YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHEHMIA.

VYpaBHeHHE ¢ ABYMS NEpEMEHHbIMU U ero rpaduk. PemeHue cucteMm AByX JMHEWHBIX YPaBHEHUH C JBYMs
IepeMeHHbIMU. Penienne cucreM AByX ypaBHEHMM, OAHO U3 KOTOPBIX JUHEHHOE, a APYroe — BTOPOM CTEIICHH.
I'paduueckas MHTEpIIpETALMS CUCTEMbI YPaBHEHHH € ABYMsI IEPEMEHHBIMHU.

Pemmennie TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

Pa3nes 6. UncsioBbie 10C/1€10BATEIbHOCTH U MIPOTPECCUM.

[ToHATHE 4YHUCIIOBOM MOCIEAOBATENLHOCTH. 3aJaHHe IOCIEI0BATEIbHOCTH PEKYPPEHTHOW (opMynol u
dhopmyIioii N-TO WieHa.

Apudmerndeckas U reoMeTpuieckas nporpeccu. @opmyssl N-ro wieHa apu(HMETHIECKOW U TEOMETPUIECKOM
IIPOrpecCuil, CyMMBI IIEPBBIX N YWICHOB.

N300pakeHne WieHOB apu(METHUECKOW W TEOMETPUYECKOH MpOorpeccHii TOYKAaMH Ha KOOPIMHATHOW
IUI0CKOCTH. JIMHEMHBIN U KCIIOHEHIUANIBHBIN pocT. CI10KHBIE IPOLIEHTHI.

2. IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS TIIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

2.1. JUYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3y/IbTAaThl OCBOECHUS NPOrpaMMbl ydeOHOTo Kypca «Anredpa» XapakTepu3yroTcs:

1) naTpuoTHyecKoe BOCIINTAHHE:

IIPOSIBJICHUEM MHTEpPECa K IMPOLUIOMY W HAaCTOALIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHIKCHMSM POCCUHCKMX MAaTEMaTUKOB M POCCHUMCKOM MaTEeMaTH4YECKOM IIKOJBI, K
HCIOJIb30BAHUIO ATUX JOCTHXKEHUH B IPYTrUX HAayKax M MPUKIAAHBIX cepax;

2) rpaxIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00s3aHHOCTEH T'pakJaHWHA W peaju3alMy ero INpas, MPEeACTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUHN, MPOLELYpP TIPaKIaHCKOTO
obuiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKACHUIO 3THMYECKHX MpPOOJEeM, CBA3aHHBIX C
MIPAKTHYECKUM ITPUMEHEHNEM JIOCTHKEHUN HAYKH, OCOZHAHMEM BA)KHOCTH MOPAIBHO-3THYECKUX MPHUHIIMIIOB B
NEeATEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIUTAHME:

YCTaHOBKOM Ha aKTHBHOE y4YaCTHE B PELIEHUU MPAKTUYECKUX 3a/lad MaTeMaTH4YECKON HalpaBJIE€HHOCTH,
OCO3HAHHWEM BaXXHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUS HAa NPOTSHKEHWHM BCEM KU3HU Ul  yCIEUTHOU
npoeCCUOHATLHON  JEATENbHOCTH W pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAaHHBIM BBIOOpOM U
MIOCTPOCHUEM MHJUBUYaIbHOW TPACKTOPUU 00pa30BaHMs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB
1 OOILECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CMOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETMYECKOMY BOCHPUATHIO MaTEMAaTHYECKUX OOBEKTOB, 3ajad,
peuIeHui, pacCyk1eHHI, YMEHHIO BUIETh MaTEMAaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHUEHTAIMeN B JeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MIPe/ICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIbI U OOIIECTBA, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak
cdepbl UeI0BEeUECKOl 1eATeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH JUIsl pa3BUTHSI LIUBUIIU3ALU U,
OBJIAZICHUEM A3BIKOM MaTEMAaTUKU U MaTEMaTHYECKON KyJIbTYpOH KaK CPeICTBOM IO3HAHUS MUPA, OBJIAIECHUEM
MIPOCTEUIIMMH HABBIKAMU UCCIIEI0BATEIBCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBAHHE KYJBTYPbI 310POBbSI M 3MOLHOHAJIBHOIO
0s1aronosyyus:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKUE 3HAHUSA B MHTEpPECax CBOErO 310pPOBbs, BEIACHUS 310pPOBOrO
oOpa3a *HU3HU (3I0pOBOE MHUTAHKE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U OTAbIXA, PEryJsipHas (uznyecKas



aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediiekcruu, TpU3HAHUEM CBOETO MpaBa HA OMIMOKY U TaKOTO Ke
IpaBa Apyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

OpHEHTAalllel Ha MPUMEHEHUE MAaTeMaTHYEeCKMX 3HAHUU AJI pelleHHUs 3aJad B 00JIaCTU COXPAHHOCTH
OKpY’Karolle Cpejibl, MIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUN I OKPY>KaroIIen
Cpelbl, 0CO3HAaHUEM TTI00aIbHOr0 XapaKTepa SKOJOTHUECKUX MPOoOIeM U MyTell UX peleHus;

8) ajanTanns K M3MEHAIIUMCS YCJIOBUSM COLMATBHOM M IPUPOJIHOM Cpe/bl:

FOTOBHOCTBIO K JIGUCTBHSIM B  YCJIOBHUSIX HEOINPEAECIEHHOCTH, TOBBIIIEHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUECKYI0 JeATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCA y JPYTUX JIIOJIEH,
pHOOpeTaTh B COBMECTHOM J1eATEIbHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHIIMU U3 OIIbITA IPYTHX;

HE0OXOIMMOCThIO B ()OPMUPOBAHWU HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIUPOBATH WJEH, MOHSTHS,
TUNoTe3bl 00 00BEKTAaX U SBICHUSX, B TOM YHUCIE paHEe HEM3BECTHBIX, OCO3HABATH J1e(ULIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIHIO, BOCIPUHHUMATh CTPECCOBYIO CUTYallMIO KakK BBI3OB,
TpeOYIOMIH KOHTPMED, KOPPEKTUPOBATH MPUHIUMAECMBIE PEIICHUS U JACUCTBUS, (OPMYIHPOBATh M OICHUBATH
PHUCKU U MOCIeICTBUA, GOPMUPOBATH OTIBIT.

2.2 METANIPEJMETHBIE PE3YJIbTATHBI

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YYeOHbIe AeCTBUS

Ba3zoBble 1oruyeckue aeiicrBus:
- BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKM MAaTEMaTH4YEeCKHMX OOBEKTOB, MOHSITHIA,
OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OINPEAETCHUS TMOHSATUHN, YCTaHABIMBATH CYIIECTBEHHBIN
MIPU3HAK KJIACCU(PUKALMU, OCHOBaHUS JIJ1s1 0000IIEHUS U CPABHEHUSI, KpUTEPUHU TPOBOAMMOI0 aHAJIN3A;
- BOCIIPUHUMATh, (DOPMYIHPOBATh U MPEOOPa30BHIBATH CYKICHUS: YTBEPAUTENbHBIE U OTPUIIATEIbHBIC,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;
— BBISIBJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W IMPOTUBOpEUYUs B (akTaxX, JaHHBIX,
HAOJIIOICHUSX U YTBEPKACHUSX, TIPEJIaraTh KPUTEPHH TSI BBISIBIICHUS] 3aKOHOMEPHOCTEH U MPOTHBOPECUHNI;
- JieNaTh BBIBOJIBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHHII,
YMO3aKIFOUEHUH 110 aHAJIOTUU;
- pa3duparh JT0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKACHUU (MpsiMble U OT MPOTHUBHOTO), MPOBOJIUTH
CaMOCTOSITENTFHO HECJIOKHBIE JIOKa3aTelbCTBA MaTeMaTHYeCKUX (PAKTOB, BBICTpaMBaTh apTryMEHTAIIMIO,
MPUBOUTH IPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
- BbIOMpaTh coco0 pelieHus yueOHOU 3a/aduu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIlIEHUs, BEIOUPATH
Hau0oJee MOAXOAAIIUN C YIETOM CaMOCTOATEIbHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarenbckue 1eliCTBUS:
- HCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUNM MHCTPYMEHT MO3HAHUSA, (OPMYIUPOBATH BOIPOCHI,
¢buKcupymIre MpoTUBOpPEeUne, MPooIeMy, CAaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JIaHHOE, (OPMUPOBATH
TUIOTE3Y, apryMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;
- MPOBOAMWTH 1O CAMOCTOSITENIFHO COCTABICHHOMY IUJIaHY HECJIOXHBIH HKCIEPUMEHT, HEeOOIbIIoe
UCCIIEIOBAaHKE 10 YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKITY
co0oi;
- CaMOCTOSTENbHO (hOPMYITHPOBATH 0000IIEHHUS U BBIBOJBI 110 PE3YNIbTaTaM MPOBEIEHHOTO HAOIIOACHNUS,
WCCIIeTIOBAHMSI, OIICHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHU;
- IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, @ TAKXKE BBIIBUTATh MPEANOIOKEHHS O €r0 Pa3BUTHH
B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanmeii:
— BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTH MH(POPMAIUH, NAaHHBIX, HEOOXOIAMMBIX HJISl PEIICHUS
3a/1auu;
— BBIOMPATh, AHATM3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH HH(HOPMAITUIO PA3TUYHBIX BHJIOB
1 (hopM IpeCTaBICHNUS;
— BBIOUpaTh (QopMy TpeacTaBieHHs HH(DOpPMAMKM W WILUIIOCTPUPOBATH pElIaeMble 3aaud CXEMaMH,
JauarpaMMaMu, HHOU rpaduKoii 1 MX KOMOMHAIIMSIMH,



- OLICHUBATh  HAA&KHOCTh HMHPOPMALMU 1O  KPUTEPHSAM, IPEAJIOKECHHBIM  yYUTEIeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:
— BOCIIPHHUMATh U (POPMYITHPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBUSIMH U IIENSIMHU OOLICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U NIUCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 10 X0y
peleHus 3a1aui, KOMMEHTHPOBATh MOTY4YE€HHBIN pe3yJIbTaT;
— B XO0/i¢ OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, MPOOJIEMBI, peuraeMoil
3aJjauy, BBICKA3bIBaTh MJI€U, HALIEJICHHbIE HA MOUCK PEIEHUs, COIOCTABIIATh CBOM CYKICHHS C CYKICHUSIMU
ApYyruX YYaCTHMKOB JHajiora, OOHapyKWMBaThb pazIU4Me M CXOJCTBO MO3HMIMH, B KOPPEKTHOH Qopme
(GbopMynMpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;
— IIPEJICTABIISITh PE3YJIbTAThl PELIEHUS 3a/1a4i, SKCIIEPUMEHTA, UCCIEA0BaHUs, IPOEKTA, CAMOCTOSTEIILHO
BbIOMPATh (pOpMAT BHICTYIJICHUS C YYETOM 33/1a4 MPE3EHTAIlMU 1 OCOOCHHOCTEH ayIuTOPHH;
- IOHUMAaTh W HCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOM M MHAMBUAYAIbHOW palbOThI NMpH peLICHUU
yueOHbIX MaTeMaTHUECKUX 3a]a4;
— IPUHUMATh 1I€JIb COBMECTHOW JEATEIbHOCTH, IJIAHUPOBATh OpPraHU3al[Ml0 COBMECTHOW paboThI,
pacrpenenats BUAbl paboT, JOrOBApHBATHCS, OOCY)XIATh MPOLECC U PE3yNbTaT paboThl, 0000MaTh MHEHUS
HECKOJIbKUX JIIO/IEH;
— y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl (0OCYX aeHHs, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
JpYyTHUE), BHIIOJIHATH CBOIO YacTh pabOTHl M KOOPAMHHUPOBATH CBOU JEHCTBUS C APYTMMH WICHAMH KOMAaHJbI,
OLIEHMBAaTh KauecTBO CBOErO BKJaja B OOMIMH MPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM Y4YaCTHUKAMHU
B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHHBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:
- CaMOCTOSITEJIbHO COCTaBJIAThH IUIaH, aJITOPUTM pELICHMs 3aJa4y (MM €ro 4acTb), BIOMpATh crocod
pelieHuss ¢ y4€TOM HUMEIOIUXCA PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh MU
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4ETOM HOBOU HH(OpPMAIIHH.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:
— BJIQJIETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U Pe3yNbTaTa pelIeHUs MaTeMaTHYECKOM
3aJ1a4y;
- IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPHU PELIEHUH 3aJa4d, BHOCUTb KOPPEKTUBBI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HAlICHHBIX OINOOK, BBIIBICHHBIX TPYIHOCTEH;
- OLIEHUBATh COOTBETCTBUE pE3y/bTaTa AEATEIbHOCTH IOCTABICHHOM LENW M YCIOBUSM, OOBICHATH
MIPUYMHBI TJOCTHKEHUS UM HEJJOCTHKEHUS LI, HAXOIUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
2.3 NPEJMETHBIE PE3YJIbTATDI
7 KJIACC
Yucina v BbIYMCICHUA
- BeinonHATe, codeTast yCTHbIE M MUCbMEHHbIE MPUEMBI, apupMeTHYECKHE NEHCTBUS C pallMOHAIbHBIMU
YHCIIaMHU.
- HaxonuTe 3Ha4yeHMs] YUCIOBBIX BBIPAXKEHUH, NPUMEHSATh pa3HOOOpa3Hble CIOCOOBI W MPHUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUI, COIepKAIUX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.

IlepexoauTh OT onHOM (oOpMBI 3amucu yHMced K Apyroil (mpeoOpa3oBbIBaTh AECATHUHYIO JApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO APOOB).
- CpaBHUBATh U YIOPAJOUYNBATH PAllMOHAIbHBIE YHCIA.
- OxpyrisTh uncna.
- BbINOMHATE NPUKUIKY M OLIEHKY pe3yJbTaTa BBIYMCIECHUM, OLICHKY 3HAYEHUN YMCIIOBBIX BBIPAKEHUH.
BbInonHATE AecTBUS CO CTENEHSIMU C HaTypalbHBIMU MTOKA3aTEISIMH.
- [TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYypAJIbHBIX YUCEIL.
- Pemate  NmpakTUKO-OPHMEHTHPOBAHHBIE  3aJadyd,  CBSA3aHHBIE C  OTHOLIEHUWEM  BEJIUYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3YNbTAThl PELICHUS 3a1ad C y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.
AuaredpanyecKne BbIpaKeHUs



- Hcnonb30BaTh anreOpanveckyr0 TEPMHUHOJIOTHIO M CUMBOJHKY, NPUMEHATh €€ B MpPOIecce OCBOCHUS
yueOHOro Marepuania.
- Haxonnth 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHHSIX [IEPEMEHHBIX.
- BeinonHATe peoOpa3oBaHus LENOro BbIPaXKEHUSI B MHOTOWIEH NPHBEIEHUEM MOAOOHBIX CIIaraeMbIX,
PacKpbITHEM CKOOOK.
- BBINonHATE YMHOXEHHE OJJHOWIEHA Ha MHOTOYJIEH U MHOIO4JIEeHa HA MHOTOYJIEH, IPUMEHSTh (YOPMYJIbI
KBaJlpaTa CyMMBI U KBaJpaTa Pa3HOCTH.
- OcCymiecTBIATh Pa3ioKEHUE MHOTOWICHOB Ha MHOXHTEIH C TIOMOIIBIO BBIHECEHUS 32 CKOOKH 00IIero
MHOYHTEJIS], TPYNIUPOBKH CIIaraéMbIX, IPUMEHEHUS (POPMYII COKPAIIEHHOTO YMHOKEHHS.
- [TpumensTh peoOpa3o0BaHUsl MHOIOWIEHOB /ISl PELICHUs pa3IMyYHbIX 33734 U3 MAaTEMaTUKH, CMEXHbIX
IIPEIMETOB, U3 PEAJIbHON IIPAKTUKHU.
- Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYypaJIbHBIMH I1OKA3aTENAMU AJI IPE0Opa30BaHUs BHIPAKEHUM.
YpaBHeHusI 1 HEPaBEeHCTBA
- Pemare nuHelHbIE ypaBHEHMs C OJHOW IIEPEMEHHON, IPUMEHAA IIpaBWiIa Iepexofa OT HUCXOJHOTrO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIIA€TCSA 1M YUCIIO KOPHEM ypaBHEHHUS.
— [TpumeHsTH rpaduueckre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHEHHUIA U UX CHCTEM.
- [TonGupars mnpumepsl Nap 4YHCEN, SBISIOMUXCA PpELIEHUEM JIMHEHHOrO YpaBHEHHs C JBYMs
IIEPEMEHHBIMH.
- CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C JBYMs IIEPEMEHHBIMH,
10JIb3YACh I'pauKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.
- Pemiate cuctemsl IByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapUUecKu.
- CocraBiATh U penath JMHEWHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPABHEHUH 10 YCJIOBHIO 3a/1a4H,
UHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3a1a4M ITOJIY4E€HHBII pe3yJIbTar.
DOYyHKIUH
- N300pakaTb Ha KOOPAMHATHOW NPSAMOM TOUYKH, COOTBETCTBYIOILME 3aJaHHBIM KOOpIUHATAM, JYy4YH,
OTPE3KH, UHTEPBAJIBI.
— 3anuchIBaTh YMCIIOBBIE IPOMEKYTKHU Ha aNre0panyeckoM si3bIKe.
- OTtmeuyarb B KOOPAMHATHOM IJIOCKOCTM TOYKM I10 33JaHHBIM KOOpAMHATaM, CTPOMTH Tpaduku
TUHEeUHBIX QyHKIU. CTpouTs rpaduk GyHKIMU Y = [X|.
OnuceiBaTh ¢ MOMOIIBIO (PYHKUIMH H3BECTHBIE 3aBHCUMOCTH MEXAY BEIMYMHAMHU: CKOpPOCTb, BpEMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.
- Haxonuth 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.
- [Tonumate rTpaduueckuii crmoco® TPEACTaBICHUs W aHaIM3a WHPOPMALMH, W3BJIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPAPUKOB pPeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEN.
8 KVIACC
Yucna v BoIYMCICHUA
- Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHCEN JUIsl CPaBHEHMS,
OKPYTJIEHUS U BBIUMCIIEHUI, N300pakaTh 1€HCTBUTENIbHBIE YHCIIa TOUKAMH HAa KOOPIUHATHOM MPSIMOA.
- [TprMeHsTh OHATHE apUPMETHUECKOTO KBaAPATHOTO KOPHS, HAXOIUTh KBaJApaTHbIE KOPHU, UCIIOJb3Ys
IpU HEOOXOAMMOCTH KaJbKYJATOp, BBIIOJIHATH IMPeoOpa3oBaHMsI BBIPAXKEHUN, COAEPIKALIUX KBaJpaTHbIE
KOPHM, UCIIOJIb3YS] CBOMCTBA KOPHEM.
- Hcnonp30BaTh 3anucy OOJBIIMX M MaJbIX YUCEN C MOMOLIBIO JECATHUUHBIX Apobeil u creneHeil uncia
10.
AuaredpanyecKkne BbIPaKeHHUs
- [IpuMeHsSTh TOHATHE CTENEHH C LENbIM I[OKa3aTeJeM, BBINOJHATH MpeoOpa3oBaHUs BbIpAXKEHUH,
COJIEPIKAIIMX CTETNIEHU C LEJIBIM IT0KA3aTENEM.
- BhIIonHATE TOXKAECTBEHHBIE Mpeo0pa30oBaHusl pallMOHATLHBIX BbIPaXXEHHUI Ha OCHOBE MPaBUJI JEHCTBUI
HaJl MHOTOWICHAMH H aJiTeOpandecKuMH JAPOOSIMHU.
- PackiiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKHUTEH.
- [TpumensaTh MpeoOpazoBaHMs BBIPAKEHUH JUIS PEIICHUs PAa3IMYHbIX 33[a4 U3 MAaTeMaTHKH, CMEXHbIX
IIPEIMETOB, U3 PEAIbHON IPAKTHKH.
YpaBHeHHsI M HEPABEHCTBA



- Pemats nuHeliHbIe, KBaJlpaTHBIE YPaBHEHUS M PAllMOHAILHBIE YPABHEHMSI, CBOASIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHUH C JByMs IEPEMEHHBIMU.

- [IpoBOaUTH MpOCTENIINE UCCTETOBAHUS YPABHEHUH U CUCTEM YpaBHEHHUH, B TOM YKCJIE C TPUMEHEHUEM
rpaduuecKux NpeicTaBiIeHui (ycTaHaBIUBaTh, UMEET JIM YpPAaBHEHHUE WM CUCTEMa YpaBHEHHMH pelleHus, eciu
HMMEET, TO CKOJIbKO, U TIpouee).

- [lepexoaute OT CIIOBECHOM (OPMYIMPOBKHM 3afaud K €€ anreOpandyeckoil MoJenu ¢ IOMOIIBIO
COCTAaBJICHUS] YPABHEHMSI UM CUCTEMBbl YPAaBHEHUM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33a4u
IIOJIyYEHHBIN PE3yJIbTaT.

— [TpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLIEHKH, PEllaTh JUHEIHbIE HEPAaBEHCTBA
C OJJHOHM MEPEMEHHON U UX CHCTEMBI, 1aBaTh IpapUuECKy0 HIUTIOCTPALIMI0 MHOKECTBA PEIICHUI HEpaBeHCTBA,
CHUCTEMBI HEPABEHCTB.

DyHKUMH
- [Tonumath M HCHONB30BATh (YHKIMOHAIBHBIE TOHATHS M A3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaueHUs), ONPEACIATh 3HaUCHUE (QYHKLMU 10 3HAYEHUIO apryMEHTa, ONpeAessaTh CBOMCTBAa (PYHKLUHU 110
e€ rpaduky.

- Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUA:

y =k/X,y=x2,y=x3,y = |x|, y = VX, OIHCBIBATH CBOICTBA YHCIIOBON ¢bysakuu no eé€ rpaguky.
9 KJIACC

Yucsia 1 BBIYUCICHUA
— CpaBHUBATh U YIOPSA0YNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

— Bemonsare apudmMeTnueckue IeiCTBUS ¢ palliOHAIBHBIMUA YHCIAMHU, COYETasi YCTHBIE U MUCHhMEHHBIC
PUEMBI, BBIITOJIHATH BBIYMCIICHUSI C HPPALMOHAIIbHBIMU YUCIIaMU.

- HaxoauTh 3Hau€HUs CTENEHEHM € LENbIMU MOKAa3aTENIIMA U KOPHEW, BBIUUCIIATH 3HAUYEHUS YHMCIOBBIX
BBIPa)KCHU.

- OKpyrsTh N€HCTBUTENBHBIE YACTIA, BHIIIOJIHATD PUKUIKY PE3Y/IbTaTa BHIYUCICHUH, OLIEHKY YACIOBBIX
BBIPAYKCHMUIA.

YpaBHeHus U HEpaBeHCTBA
- Pemiate nuHeliHbIE U KBajJpaTHbIE YpaBHEHUs, YPaBHEHUS, CBOASIIMECS K HUM, IIPOCTeHIINe IpOOHO-
paloHaIbHbIE YPaBHEHUS.

- Pemate cucremsl JByX JIMHEWHBIX YPAaBHEHHU C JIByMs IIEPEMEHHBIMU U CHCTEMBI JBYX YPaBHEHHUM, B
KOTOPBIX OJTHO YpPaBHEHUE HE SIBIISIETCS JTMHEHHBIM.

- Pemate TekcTOBBIE 3ajaun aireOpanyeckUM CIOCOOOM C TOMOIIbIO COCTAaBJICHUS YpaBHEHUS WM
CUCTEMBI JIBYX YPAaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

- IIpoBOINTE MPOCTENIINE UCCIIETOBAHNS YPABHEHUI U CUCTEM YPaBHEHHM, B TOM YHUCJIE C IPUMEHEHUEM
rpaduyeckux MnpeacraBieHui (ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMa YPaBHEHMM pelleHusi, eCiu
HMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, HM300pa)kaTh pELIEHHE HEPABEHCTB Ha
YHCJIOBOW MPSIMOM, 3aIIUCBHIBATh PEIICHUE C [IOMOIIBIO CHMBOJIOB.

Pemarp cucreMbl JMHEMHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUE KBaJIpaTHOE
HEpaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPAaBEHCTB HA YHMCIIOBOM MPSMOM, 3alMChIBATh pEIICHUE C
MTOMOIIbIO CUMBOJIOB.

- Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHNUN PA3IMYHBIX 3a7ad.

DyHKUMH
- Pacno3naBate (QyHKIMH U3ydyeHHBIX BHIOB. [loka3biBaTh cXeMaTHYECKH pACIIOJIOKEHHE Ha
KOOPJIMHATHOM T10cKoCTH rpadukoB ¢pyHkiui Buaa: Yy = kx, y = kx + b,y = k/x,y =ax2 + bx + ¢,y =x3,y =
VX, ¥ = ||, B 3aBHCHMOCTH OT 3HaYeHNMI KOI()(HUIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIIHIA.

- Crpouth M H300paxaTh CXeMaTHYeCKH TpadUKu KBAJPATHUHBIX (YHKIMH, ONHUCHIBATH CBOMCTBA
KBaJPaTUUHBIX (PYHKLUH 110 UX Tpaduram.

- Pacno3naBaTh kBajpaTHuHyi0 (QYHKLHIO MO QopMyse, IPUBOAUTH MPUMEPhl KBAAPATUUHBIX (YHKIIHMA
U3 pealibHOM XKU3HU, (PU3UKH, TEOMETPHH.

YuciaoBbie NOCTEA0BATEIBLHOCTH U NPOrPecCHu
- Pacnio3naBaTh aprudMeTnyecKyro U reOMETPUUECKYIO TPOrPECCUU IIPU Pa3HBIX CIOCO0ax 3adaHMs.



- BBINONHATE BBIYMCIICHUS C MCIIOJIB30BaHUEM (OPMYIT N-TO WieHa apu(PMETHUECKON U reOMeTpUIecKOi

IIPOrpECCUi, CYMMBI IIEPBBIX N WICHOB.

- I/I306pa>1<aTb YJICHBI ITOCJIEA0BATCIIbPHOCTH TOYKAaMH Ha KOOpI[HHaTHOfI IIJIOCKOCTH.
- PemnraTs 3aga4u, CBA3aHHBIC C YHMCJIOBBIMU IIOCJICAOBATCIBPHOCTAMU, B TOM YHCJIC 3aJa4dld H3 peaHBHOﬁ

KU3HU (C UCMOJIb30BAHUEM KaIbKYIATOPA, IIUPPOBBIX TEXHOIOTHIA).
3. TEMATUYECKOE IINTAHUPOBAHHUE 11O YYEGHOMY IIPE/IMETY «AJI'EBPA)

7 KJIIACC
Koau4vecTBo yacoB
Ne HanmenoBaHmue pa3jie/ioB U TeM Kontpous | [Ipaktu | JJ1eKTponHbIe (HudpoBbIe)
n/n | nporpamMmal Bcero | Hbie JecKHe o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 Yuciia v BLIYMCIEHHUS. 17 1 1 bubmuoreka [JOK
PanunoHaabHbIE YHCIA https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK

2 Auredpanyeckune BbIpasKeHHUs 34 2 2 hitps://m.edso0.ru/7f415b90
bu6mmorexa [IOK

3 YpaBHeHUs1 1 HEPABEHCTBA 26 2 3 https://m.eds0o.ru/7f415b90
bubmuorexa [JOK

4 Koopunare u rpaguic. Oyukcuum 17 2 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK

> TosTopenue u 060dmenue 8 . https://m.edsoo.ru/7f415b90

OBHIEE KOJIMYECTBO YACOB I10 102 8 3

I[TPOI'PAMME

8 KVIACC

Kosaun4vecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM Kontpous | [IpakTn JyiekTpoHHbIE (IU(PPOBBIE)
n/m | nporpamMMmsl Bcero | Hbie JecKue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI

bu6mmoreka [IOK

1 AuaredpanyecKne BbIPaKeHH. 15 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK

2 e — 22 https://m.edso0.ru/7f417af8
bu6mmoreka [IOK

3 YPABHEHHS H HEPaBeHCTBa. 45 3 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK

4 Py, 14 https://m.edso0.ru/7f417af8
bu6mmoreka [IOK

> TosTopenue u 0bobmenne 6 . https://m.edsoo.ru/7f417af8

OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOI'PAMME

9 KJIACC

KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoas | IlpakTn JaekTpoHHbIe (LU(pPOBbHIE)
n/m | nporpamMmsl Beero | Hpie yecKue o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
1 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmoreka [JOK
HepaBencTBa https://m.edso0.ru/7f419d08
2 OyHKIMH 16 1 bubnnorexa [JOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

https://m.edso0.ru/7f419d08
3 Yucna 1 BBIYUCICHUS. 9 i bu6mmoreka [IOK
JlelicTBUTEIbHBIC YHCIIA https://m.edso0.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnmoreka [JOK
VYpaBHEHHS ¢ OJTHON IIEPEMEHHOM https://m.edsoo.ru/7f419d08
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUIA https://m.edsoo0.ru/7f419d08
6 YucaoBble MOCIEN0BATEILHOCTU U 15 1 bu6mmoreka [IOK
IPOrPeCcCcun https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 060061IeHNE, 18 ) bubmuoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 102 5
INPOI'PAMME
4. IOYPOYHOE INTAHUPOBAHUE
7 KJIACC
Ne Tema ypoxa KosmuectBo
n/n 4acoB
Paszngea 1. Unciia u Bpruncienus. PannoHajabHbIe Yyucaa 10
1 PanmonansHble yncia 1
2 UuciioBbIe BEIPAKECHUS 1
3 Pemienue 3a/1a4 u3 peanbHOM NPaKTHKKM HA YacTH, HA 1podu 1
4 BrIpaskeHus ¢ IepeMEHHBIMU 1
S) JlonycTumble 3HaUYeHMsI TePEMEHHbIX 1
6 CpaBHeHME 3HaYCHUH BbIPAKEHUM 1
7 Ypok cucreMatusaiuu 1 00001eHNs 3HAHUHN 1
8 [TpoBepounas pabora Nel 1
9 Ananu3 npoBepouHoii paboTsl Nel. [lepemecTutensHoe U coueTaTeIbHOE CBONCTBO 1
CJIO’KEHUS] U YMHOKEHHSL.
10 PacnpenenurenbHoe cBoiicTBo. [IpakTrueckas pabora. 1
Pa3nes 2. Anredpandeckue Bbipa:kenusi. ToxnecTBa. 2
11 ToxnectBa 1
12 ToxecTBeHHbIE MPeoOpa30BaHUsl BEIPAKEHUI 1
Pa3nes 3. YpaBHeHusi M HepaBeHCTBA. JIMHeiiHOe ypaBHEeHH e 10
13 YpaBHEHMS U €0 KOPHH 1
14 JIuneiiHOe ypaBHEHHE C OTHON IEPEMEHHON 1
15 Pemenne nuHENHBIX YpaBHEHHM € OJTHOM EpEMEHHON 1
16 CocTaBiieHHE YpaBHEHUH M0 YCIOBHIO 3a7a4u 1
17 Peuienue 3aga4d ¢ nomMoIIb0 ypaBHEHUI 1
18 Pemenue 3a1au u3 peaabHON MPaKTUKU 1
19 DopmyIsl 1
20 Ypok-nipakTuKyMm 1o Teme «DopMyITbD» 1
21 Ypok cucreMaTusanuu 1 00001IeHNs 3HAaHUH 1
22 KonTponbnas pabora Nel «ToxzaectBo. JIuHeliHOe ypaBHEHHE» 1
Paspnen 4. Koopaunars! u rpaguxu. Pynkuuu. Jinneiinas GpyHkuus 12
23 Anaim3 KOHTpoJbHON paboTs! Nel. YncmoBeie IPOMEKYTKH 1



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

24 UYrto Takoe QyHKIH 1
25 Breruncnenne 3naueHuit GyHKIuU 1o hopmyse 1
26 I'paduk dysakmm 1
27 Urenue rpad)uKoB peaibHbIX 3aBUCHUMOCTEN 1
28 [IpsiMast TponopLUHOHATIBHOCTH U €€ rpaduK 1
29 Jlunetinas Qynkius u e€ rpaduk 1
30 I'paduk Gyukuuu y = |x| 1
31 Kycouno-3anannasie GpyHKIUMN 1
32 Ypok-nnpakTukym «@yHKIIUN 1
33 Ypok cucremaTu3anuu u 00001IeHNsT 3HAHUN 1
34 Konrponbnas padora No2 «JIuneitnas GyHKuus» 1
Paznen 5. Uncaa u Bprunciaenus. Panuonanbublie ynciaa: Crenens ¢ 7
HATYPaJbHBIM NIOKa3aTe1eM
35 AHanu3 KOHTPOJIbHOM paboTel Ne2. Onpenenenue CTENeH: ¢ HaTypalbHbIM 1
1oKas3areiaeM
36 [TpeoOpazoBaHue BBIpAKCHH. 3aiCh OOJBITIX YHCET 1
37 YMHOKEHUE CTeneHen 1
38 JleneHnue creneHei 1
39 Bo3BejeHue B cTeneHb POU3BEICHUS 1
40 Bo3BeneHue B cTeneHb CTEIEHT 1
41 CBOIiCTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1
Pa3znen 6. Anredopanyeckne Boipakenusi. OHOYJIEHbI. 3
42 OJIHOYJIEH U €ro CTaHJAPTHBIN BUJI 1
43 VYMHOXKEHNE OTHOYIEHOB 1
44 Bo3Benenune oqHOYIEHA B CTENEHD 1
Pa3nen 7. Koopannarsl n rpapuxu. @ynknnu. Crenennas pyHKous ¢ 5
HATYpPaJbHbIM MOKA3aTeJeM.
45 ®ynknus y = x2 u eé rpaduk 1
46 ®ynknus y = x> u eé rpaduk 1
47 Ypok-nipaktukyMm «CTeneHnHast QyHKIUs 1
48 Ypok cucremaTu3anuu 1 000011IeH s 3HAHUN 1
49 KonrtponbHas pabora Ne3 «CteneHb ¢ HaTypajlbHbIM NoKazareneM. OJTHOWIEH» 1
Pa3nen 8. Anredpanyeckue BpipaskeHusi. MHOro4ieHnl. @opmyJibl 29
COKPAIIEHHOT0 YMHOKEHUsI
50 AHaim3 KOHTPoJIbHOH paboThl Noe3. MHOTOWIEH M €0 CTaHIaPTHBINA BU 1
51 CrnosxeHrne MHOTOUYJIEHOB 1
52 BberanTaHne MHOTOYJICHOB 1
53 YMHOKeHNe MHOTOYJICHA Ha OJTHOWIEH 1
54 Pemenue 3amau 1
55 Pa3znoxeHne MHOToUYIeHa HA MHOYKUTEITN 1
56 BriHecenne 001ero MHOKHUTENS 38 CKOOKH 1
57 YMHOXEHHNE MHOTOWIEHA Ha MHOTOUJIEH 1
58 ITpaBriI0 YMHOKEHUSI MHOTOUYJIEHA HA MHOTOUJIEH 1
59 PaznoxxeHre MHOrowIeHa Ha MHOXKUTENIN CIIOCOOOM TPYINITHUPOBKU 1




60 Ypok-nipakTHKyM «MHOTOUJICHBI 1
61 Ypok cucreMatusanuu 1 00001eH s 3HaHUH 1
62 KontposbHas pabota Nod «MHOTOUYICHBI» 1
63 AHanu3 KOEITpOJILHoﬁ pabotsl Ned. Bo3Benenue B KBapaT CyMMBI M Pa3HOCTH JIBYX 1
BBIpOKEHUI
64 Bo3Benenue B ky0 CyMMBbI M Pa3HOCTH JBYX BBIPOKCHHI 1
65 Paznoxxenne Ha MHOKHUTEIN C TOMOIIBIO (hOPMYITBI KBaJpaTa CyMMBbI 1
66 PasnojkeHrne Ha MHOXHUTEIH C MOMOIIBI0 (YOPMYIIBI KBaJpaTa pa3HOCTH 1
67 YMHOKEHUE Pa3HOCTH JIBYX BBIPKEHUN HA UX CYMMY 1
68 Paznoxenne pa3HOCTH KBaJIpaTOB HA MHOXKHUTEIN 1
69 [Tpumenenue GopMyI1 COKpAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBbI, KBapar 1
pa3HOCTH
70 [Tpumenenne GopMys COKPAIIEHHOTO0 YMHOKEHUS: pa3HOCTh KBaJ[PaTOB 1
71 PasnoxeHrne Ha MHOXKHUTEIT CYMMBI KyOOB 1
72 Pa3noxenne Ha MHOXKHUTENIM PA3HOCTH KyOOB 1
73 IIpeoOpazoBanue 11€710T0 BEIPAKEHHS] B MHOTOWJICH 1
74 IIpencraBienue anredpanyecKux BoIpaXKEHUN B BUJE MHOTOWIEHOB 1
75 ITprimeHeHre pa3IuyHbIX cI0COO0B Pa3sIOKEHNS HA MHOXKUTENN 1
76 Ypoxk-npaktukyM «DOpMyIIbl COKPAIIEHHOTO YMHOXEHUSD) 1
77 Ypok cucrteMatusainuu 1 000011eHNs 3HAaHUN 1
78 Kontponbnas pabora No5 «Dopmyibl COKpaIIeHHOTO YMHOXKEHUS» 1
Pa3znen 9. YpaBHeHusi u HepaBeHCTBA. J/IMHeliHOe ypaBHeHHeE € IBYyMS 16
nepeMeHHbIMHI
79 AHanu3 KOHTPoJIbHOM paboThl Ned. JInHelHOe ypaBHEHHE € ABYMS IEPEMEHHBIMU 1
80 ['padik TMHEHHOTO YpaBHEHHS C IBYMsI IEPEMEHHBIMU 1
81 IToctpoenue rpaduka TUHEHHOTO ypaBHEHUS C IByMS] IEpEMEHHBIMU 1
82 CucTeMbl TMHEHHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH 1
83 ['padmyeckoe pereHne CUCTeM JTMHCHHBIX YPaBHCHUN 1
84 Pemenue cucrem JIMHEHHBIX ypaBHEHUH C IBYMs IEpEMEHHBIMU CIIOCOOOM 1
HOJICTAHOBKHU
85 AJNTOPUTM pELIeHUs CUCTEM JIBYX JIMHEHHBIX YpaBHEHHH ¢ IBYMsI TE€pEMEHHBIMU 1
CrocoO0M NOJICTAHOBKHU
86 Pemenue cucrem JIMHENHBIX ypaBHEHUH € IBYMsI IEPEMEHHBIMU CIOCOOOM CII0KEHHUSI 1
87 AJNTOPUTM PEIICHHS CUCTEM JIBYX JIMHEHHBIX YpaBHEHHH C IBYMsI TEPEMEHHBIMU 1
CHOCOOOM CIIOXKEHUS
88 Ypok-nIpakTUKyM «PenieHue cCucteM JIMHENHBIX YPaBHEHUN 1
89 Penienue 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHEMHBIX YpaBHEHUH 1
90 Ypok-nipakTukyMm «Penienue 3ajau ¢ MOMOIIBIO CUCTEM JIMHEHHBIX YPaBHEHUN 1
91 Ypok cucTeMaTH3aIuu ¥ 0000IIeHNsT 3HAHNN 1
92 KonrtponpHas padora B popmare BITP Nob 1
93 AHaim3 KOHTPoJIbHOM paboTsl Ne6. JImHeliHOe HEpaBEeHCTBO C ABYMS IEPEMEHHBIMH 1
94 CucTeMbl TMHEWHBIX HEPABEHCTB C IBYMSI TEPEMEHHBIMHU 1
Pa3nen 10. [loBTopenue 8
95 Ypok-noBTopeHue «JInHeHHOe ypaBHEHHUE C OJTHOW MEPEMEHHO 1




96 Ypoxk-noBTopeHue «Perenune 3a1ay ¢ moMOIIbI0 YpaBHEHUN 1
97 Ypoxk-noBropenue «JIuneitHas GyHKIus u €€ rpaduky» 1
98 Ypok-nioBTopeHrne «MHOTOUJICHBI» 1
99 VYpok-nnoBropeHue «PopMyIibl COKPALLIECHHOTO YMHOXECHUSD) 1
100 | Ypok cucremaTu3anuu u 0000IIeHUs 3HAHNUI 1
101 | KonTtponbHas pabota Ne7 (urorosas) 1
102 | Ananu3 koHTposbHOW paboThl. IloBTOpEeHHE M 06001IeHIE 3HAHUH 110 Kypcy 7 Ki1acca 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102
8 KVIACC
Ne KoanuecrBo
n/n Tewa ypoka 4acoB
Pa3nes 1. AnreGpanyeckue BbIpaskeHus. Ajireopanveckas 1poob 15
1 Anrebpanueckas 1poob 1
2 JlomycTumble 3HaUYSHHSI TEPEMEHHBIX, BXOISINX B aJITeOpandecKre BEIPaKCHUS 1
3 JlomycTumble 3HaUSHHSI TEPEMEHHBIX, BXOSIINX B alITe0pandecKre BEIPaKCHUS 1
4 OCHOBHOE CBOMCTBO aJireOpandeckon 1poou 1
5 CokpaiieHue apooei 1
6 CokpaieHue apooei 1
7 CokpaiieHue apooei 1
8 CrnosxeHue, BBIMUTaHUE, YMHOXKEHHE U JielieHue anreOpandeckux apobei 1
9 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE U JIeJIEHUE ajaredpandeckux qpooei 1
10 CrnosxeHue, BBIMUTaHHE, YMHOXKEHUE U JIeJICHHE anreOpandecKux apooeit 1
11 CrnosxeHue, BBIMUTaHHE, YMHOXKEHUE U JIETICHHE anreOpandeckux apooei 1
12 IIpeoOpa3zoBanue BeIpaXKEHUH, COIepKAIINX aareOpandyecKkue Apoou 1
13 ITpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIIMX allredpandeckue 1poou 1
14 ITpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIIMX allredpandeckue 1poou 1
15 KontposabHas pabora no reme "Anredpanyeckas 1poos" 1
Paspnen 2. Uncaa u Boiunciienus. Kpagparubie KOpHu 15
16 AHaJIn3 KOHTPOJIbHOM paboThl. KBaspaTHbI KOpeHb U3 Uyucia 1
17 IToHsiTHE 06 MppaAIMOHATILHOM YHCIIe 1
18 JlecsiTuuHble NpUOIMKEHNS HPPALMOHAIBHBIX YHCET 1
19 JlecsiTuuHble NpUOIMKEHNS HPPALMOHAIBHBIX YHCET 1
20 JleficTBUTENbHBIE YKCIIA 1
21 CpaBHeHUE IeHCTBUTENBHBIX YUCEIl 1
22 CpaBHeHUE IeHCTBUTENBHBIX YUCEIl 1
23 ApudmeTnueckuil KBaJpaTHbIH KOPEHb 1
24 YpaBHeHue Busa x> = a 1
25 CpolicTBa apu(MeTHYeCKUX KBaJpaTHBIX KOpHEH 1
26 CBoiicTBa apu(METHUECKUX KBaIPATHBIX KOPHEH 1
27 [TpeobpazoBaHre YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX KBAIPATHbIE KOPHU 1
28 [TpeoOpa3oBaHue YNCIOBBIX BRIPAKEHUH, COIEPIKAIINX KBAIPATHBIE KOPHU 1
29 [TpeoOpa3oBaHue YNCIOBBIX BRIPAKEHUH, COIEPIKAIINX KBAIPATHBIE KOPHU 1
30 KonrtponpHas padora mo remam "KBagpaTHbie KOpHH. 1




Paznen 3. YpaBHeHnusi u HepaBeHcTBa. KBapaTHble ypaBHeHUs

[N
o1

31 AHanmm3 KOHTPOJIbHOM paboThl. KBanpaTHOE ypaBHEHHE 1
32 HemnonHoe kBagpaTHOE ypaBHECHUE 1
33 HemnonHoe kBagpaTHOE ypaBHECHUE 1
34 dopMyna KOpHEHW KBaIpaTHOIO YpaBHEHUs 1
35 dopMyna KOpHEH KBaIpaTHOrO YPaBHEHUs 1
36 DopmyIia KOpHEH KBaIpaTHOTO YPaBHEHHS 1
37 Teopema Buera 1
38 Teopema Buera 1
39 Pemenune ypaBHeHMIA, CBOASIINXCS K KBaPATHBIM 1
40 Pemienue ypaBHeHUH, CBOIAIINXCS K KBaIPATHBIM 1
41 [Ipocreiimme 1poOHO-palIMOHANBHBIE YPaBHEHUS 1
42 [Ipocreiimme 1poOHO-pallMOHANBHBIE YPaBHEHUS 1
43 Penienne TeKCTOBBIX 3a/1a4 C MOMOMIBIO KBAIPATHBIX YPaBHEHUH 1
44 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMONIBIO KBaJAPATHBIX YPaBHEHUI 1
45 KonTponbHas pabora no teme "KBagparsble ypaBHeHuUs" 1
Pa3nes 4. Anrebpanyeckue Bbipa:keHusi. KBagpaTHblil TpéxusieH 3)
46 AHanm3 KOHTPOJIbHOM paboThl. KBajpaTHbI TpéxuieH 1
47 KBaaparHbiii TpEXuiieH 1
48 PaznoxeHne KBapaTHOTroO TPEXWICHA HA MHOXKUTENIN 1
49 PaznoxeHue KBaapaTHOro TpEXWIeHa HA MHOXKHUTEIN 1
50 Crenenu. KBagparnsiii Tpexusien" 1
Pa3znen S. YpaBHeHusi m HepaBeHcTBa. CHCTEMBbI YPABHEHHH 13
51 HHHeﬁHoeuypaBHeHHe C IByMsI IEPEMEHHBIMH, €ro TpaduK, IPUMEpPHI peIIeHUs 1
ypaBHEHHH B IEJIBIX YUCIIAX
59 HHHeﬁHOGVypaBHeHI/Ie C IByMsI IEpEMEHHBIMH, €r0 TpaduK, IPUMEPHI PEIICHUS 1
ypaBHEHMH B IEJIBIX YUCIIAX
53 HHHeﬁHoeuypaBHeHHe C IByMsI IEPEMEHHBIMH, €ro TpaduK, IPUMEpPHI peIIeHUs 1
ypaBHEHHI B IEJIBIX YUCIIAX
o4 PemreHne cucreM IByX JIMHEWHBIX YPAaBHEHHUH C IBYMs IEPEMEHHBIMU 1
55 Pemienune cucrem MBYX JIMHEHHBIX YPaBHEHUH C TBYMS IEPEMEHHBIMH 1
56 Pemnenne cucrem NBYX JIMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU 1
o7 IIpuMepsl pereHns: CUCTEM HEJIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMA 1
58 IIpuMepsl peneHns: CUCTEM HEJIMHEMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMA 1
59 Fpa(pfmecxaﬂ UHTEPIIPETaLs YPABHEHUA C ABYMs [IEPEMEHHBIMH 1 CHCTEM 1
JMHEWHBIX YPAaBHEHHH C IBYMsI IEpEMEHHBIMHU
60 Fpaq)fmecxaﬂ WHTEPIPETALNS YPABHEHUS C ABYMS IEPEMEHHBIMU H CHCTEM 1
JMHEWHBIX YPAaBHEHHH C IBYMsI IEpEMEHHBIMHU
61 Penienne TeKCTOBBIX 3a/1au C TOMOIIBbIO CUCTEM YpaBHEHHH 1
62 Penienne TeKCTOBBIX 3a/1au C MOMOIIBIO CUCTEM YpaBHEHUH 1
63 Penienne TeKCTOBBIX 3a/1au C MOMOIIBIO CUCTEM YpaBHEHUH 1
Pa3nes 6. YpaBHeHnusi u HepaBeHcTBa. HepaBencTBa 12
64 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
65 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1




66 HepaBeHCTBO ¢ 0JTHOM TTepeMEHHOM 1
67 Jlunelinbie HEPABEHCTBA C OJTHON MEPEMEHHOM U UX PEIICHUE 1
68 Jlunelinbie HEPABEHCTBA C OJTHON NIEPEMEHHOM U UX PEIICHUE 1
69 JIlunelinpie HEPABEHCTBA C OJTHON EPEMEHHOM U UX PEIICHUE 1
70 CucreMbl JTUHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM U UX pElIeHHE 1
71 CucreMbl JTUHENHBIX HEPABEHCTB C OHOM NEPEMEHHOM U UX pElIeHHE 1
72 CucreMbl JTUHENHBIX HEPABEHCTB C OHOM NEPEMEHHOM U UX pelIeHHe 1
73 N300paxeHue penieHns JMHEHHOI0 HEPaBEHCTBA U MX CUCTEM Ha YHMCIOBOW IPSIMON 1
74 N300paxeHne penieHns JMHEHHOT0 HEPAaBEHCTBA U MX CUCTEM Ha YMCIIOBOW IPSIMOM 1
75 Wtorossiii ypok 1o Teme "HepaBencrBa. CucTeMbl ypaBHEHH" 1
Pasznen 7. ®ynkunu. OCHOBHbIE NIOHATHS 9)
76 [Tonsitue GpyHKIIH 1
77 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHUH QyHKIuu. CriocoOb! 3a1aHus 1
byHKIIMN
78 Wrorosast koHTpobHAs paboTa B hopme BITP 1
79 AHanu3 KOHTPOJIbHOI paboTsl. ['paduk Gynkumu 1
80 CaotiicTBa (QyHKIMH, UX 0TOOpakeHue Ha rpaduke 1
Pasnen 8. ®ynkuuu. Yncsioble pyHKIuM 9
81 UreHue u noctpoeHue rpagukoB QyHKIUI 1
82 ITpumeps! rpaukoB PyHKIMHA, OTPAKAIOIIKX pealbHbIE MPOIECCHI 1
83 ODYHKIWH, OMICHIBAIOITUE MPSMYIO B 0OpaTHYIO MPOIOPIIHOHATBHBIC 3aBUCUMOCTH, 1
uX rpaQuku
84 ['unep6ona 1
85 ['unep6omna 1
86 I'paduk Pynkuuu y = x? 1
87 I'paduk Pynkuuu y = x? 1
88 CDy'HKI_II/II/IUy =X2,y = X3,y = VX, Yy = |x|; rpaduueckoe peuieHne ypaBHEHUH U CUCTEM 1
ypaBHEHUU
89 CDyHKIII/II/I}/ =X,y = X3,y = VX, Yy = [x|; Tpadmyeckoe perieHne ypaBHEHUH U CUCTEM 1
ypaBHEHUU
Pa3nes 9. Unciaa u Bpruncienns. CTeneHsb ¢ HeJILIM OKa3aTeaeM 7
90 CreneHs C 1eJIbIM NTOKa3aTelieM
CrangapTtHas 3anuch yncia. Pasmepbl 00beKTOB OKpYXKaromiero Mupa (0T
91 AJIEMEHTAPHBIX YaCTHUII 0 KOCMUYECKUX O0OBEKTOB), NITUTEIHLHOCTH MPOIECCOB B 1
OKPYKaroIIeM MUpPE
92 CBoIICTBa CTENEHU C 1I€JIBIM NTOKa3aTelIeM 1
93 CBoIICTBa CTENEHU C II€JIBIM MTOKa3aTelleM 1
94 CBoIICTBa CTENEHU C 1I€JIBIM NTOKa3aTelIeM 1
95 CBoiicTBa CTENEHH C IIETBIM ITOKa3aTeIeM 1
96 CBolicTBa CTENEHU C IEJIBIM ITOKA3aTeIeEM 1
Pa3nen 10. IloBTopenue u 0600menne 6
97 HOBTOPGHI/IG OCHOBHBIX TTOHSITHH M METOJIOB KYpCOB 7 U 8 KJ1acCOB, 00001IeH e 1
3HAHUH
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KilaccoB, 000011eHne 1




3HaAHUHI

[ToBTOpEHME OCHOBHBIX IMMOHATUIM U METOAOB KypCcOB 7 U 8 KilaccoB, 00001IIeHHE

99 o 1
3HaHUHI

100 HOBTOPGHHC OCHOBHBIX TIOHSITUI U METOJIOB KYpCOB 7 1 § KJ1accoB, 0000IIeHIE 1
3HaHU

101 HOBTOPGHI/IG OCHOBHBIX IIOHATHUI U METOI0B KypcoB 7 U 8 Ki1accoB, 000011eHNne 1
3HAaHUHI

102 HOBTOPGHI/IG OCHOBHBIX IIOHATHUI U METOI0B KypcoB 7 U 8 Ki1accoB, 000011eHNne 1
3HAaHUHI

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102

9 KJIACC

Ne KosanyectBo

n/n Tewa ypoka 4acoB
Pa3nes 1. YpaBHenusi u HepaBeHcTBa. HepaBencTBa 16

1 HucnoBble HEPABEHCTBA U UX CBOMCTBA 1

2 HUucnoBble HEPABEHCTBA U UX CBOMCTBA 1

3 JInHeliHbIe HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHUE 1

4 JIvHeiiHbIe HEpaBEHCTBA C OHON EPEMEHHON U UX PEIICHUE 1

S) JInHeliHbIe HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHUE 1

6 CucreMbl JTUHEIHBIX HEPABEHCTB C OHON EPEMEHHOM U UX pelIeHne 1

7 CucreMbl JTUHEIHBIX HEPABEHCTB C OHOM NEPEMEHHOM U UX pelIeHne 1

8 CucTeMbl IMHEHHBIX HEPABEHCTB C OIHOM NEpEeMEHHON U UX pelleHHe 1

9 KBajpaTHble HEpaBEHCTBA U UX peIlIEHHE 1

10 KBaapaTHble HEPABEHCTBA U UX PEIICHUE 1

11 KBazipaTHbIE HEPABEHCTBA U MX PELIEHUE 1

12 KBazipaTHbIE HEPABEHCTBA U MX PELIEHUE 1

13 KBazipaTHbIE HEPABEHCTBA U MX PELIEHUE 1

14 I'paduueckas MHTEpIIpEeTALUsl HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS 1
NIepEMEHHBIMH

15 ['paduueckast MHTEpIIpETAINS HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS 1
epEeMEHHbIMU

16 KonrtposnbHas pabora no reme "HepaBeHcrsa" 1
Pa3nes 2. Dynknun 16

17 AHaJin3 KOHTpoJIbHOM paboThl. KBagpatuunas pyHkiwms, e€ rpaduk u cBolcTBa 1

18 KBagpatnunas QyHkuus, e€ rpaguk u cBoiicTBa 1

19 KBanpatnunas QyHkius, e€ rpaguk u cBoiicTa 1

20 [Tapabona, KOOpAMHATHI BEPIIMHBI HapaboJibl, 0Cb CAMMETPUHN apaboIbl 1

21 [TapaGosa, KOOpAMHATHI BEPHIMHBI TapabOJIbl, 0Cb CHMMETPUH MapaldoJIbl 1

22 [TapaGosa, KOOpAMHATHI BEPIIMHBI NapaboIbl, 0OCb CUMMETPUN NapaboJIb 1

23 [Tapabosa, KOOpIMHATHI BEPIIUHBI TApaO0IIbI, 0Ch CHMMETPHUHU TTapadoIIbI 1

24 [TapaGosa, KOOpAMHATHI BEPIIMHBI NapaboIbl, 0OCb CUMMETPUN NapaboJIb 1

25 [TapaGosa, KOOpAMHATHI BEPIIMHBI NapaboIbl, 0OCb CUMMETPUN NapaboJIb 1

26 I'padukn Gyukumii: y = KX, y = kKX + b, y=K/X, y=x3, y=vX, y=|X| 1

27 I'padukn Gyukumii: y = KX, y = kKX + b, y=K/X, y=x3, y=vX, y=|X| 1




28 I'paduku pyrxmmii: Y = KX, y = kx + b, y=k/x, y=x3, y=vx, y=|X| 1
29 I'paduku pyrxmmii: y = kX, y = kx + b, y=k/x, y=x3, y=vx, y=|X| 1
30 I'paduku pyrxmii: y = kX, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 1
31 I'paduku pyrxmmii: Y = KX, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 1
32 KonrtponbHas padora no reme "OyHkuun" 1
Pa3znen 3. Uuciaa u BoiuuciaeHus. JleiicTBUTeIbHbIE YN CJIA 9
33 AHam3 KOHTPOJIBHOM paboThl. PannonanbsHble Yucia, HppalOHAIBHBIC YHCIA, 1
KOHEYHbIE U OECKOHEYHBIE AECATUYHBIE APOOH
34 MHOkecTBO JeHCTBUTENIBHBIX YUCEN; IeHCTBUTENbHbIE YHCIa KAK OECKOHEUHbIE 1
JECSITUYHBIE TPOOH
35 B3aumHO oHO3HaYHOE COOTBETCTBHE ME3K/1Y MHOMKECTBOM JIEICTBUTENIbHBIX YUCEN U 1
MHO>KECTBOM TOYEK KOOPIANHATHOW MPSIMON
36 CpUaBHeHI/Ie JICHCTBUTEINIBHBIX YUCENl, apU(PMETHUECKHUE AEUCTBUS C 1
JICICTBUTENIbHBIMU YU CIIaAMU
37 [TpuOnmxE€HHOE 3HAUEHUE BEJIMYUHBI, TOUHOCTh MPUOIMKEHUS 1
38 OKkpyrJICHHE YHCeT 1
39 OKkpyrJICHHE YHCeT 1
40 IIpuknka v OLIEHKa pe3yJbTaTOB BEIYMCICHUN 1
41 IIpuknka v OLIEHKa pe3yJbTaTOB BEIYMCICHUN 1
Pa3nen 4. YpaBHeHusi M HepaBeHCTBA. Y PAaBHEHHUS C OHOM MepeMeHHOi 14
42 JInneliHoe ypaBHeHue. PenieHne ypaBHeHU, CBOAAIIMXCS K JIMHEUHBIM 1
43 JInneliHoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOASAIIMXCS K JIMHEWHBIM 1
44 KBazpaTtHoe ypaBHeHue. Pelienne ypaBHEHHM, CBOASIINXCS K KBaAPATHBIM 1
45 KBazpaTtHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOAAIIMXCS K KBaIPATHBIM 1
46 bukBaapaTHble ypaBHEHUS 1
47 bukBaapaTHble ypaBHEHUS 1
48 IIpuMmepsl pellieHrs] ypaBHEHUM TPETbel U YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha 1
MHO>KUTENH
49 [IpuMmepsl perieHns ypaBHEHUM TPETbel U YeTBEPTON CTEIEHEN Pa3I0KeHHEM Ha 1
MHOKUTENH
50 Pemenue 1poOHO-pallMOHAIbHBIX YPaBHEHHH 1
51 Pemenue 1poOHO-pallMOHAIbHBIX YPaBHEHHH 1
52 PereHne TeKCTOBBIX 33aJa4 alre0pandeckuM MeTOI0M 1
53 PerieHue TeKCTOBBIX 33aJa4 alre0pandeckuM MeTOI0M 1
54 PereHne TeKCTOBBIX 33aJa4 alre0pandeckuM MeTOI0M 1
55 KonrtposnbHas pabora no reme "YpaBHeHHs ¢ OJTHOH IepeMEHHOM" 1
Pa3nes S. YpaBHeHusi u HepaBeHcTBAa. CHCTEMBbl YPaBHEHHI 14
56 AHaJIN3 KOHTPOJILHON paboThl. YpaBHEHHUE C ABYMS IEPEMEHHBIMU U €ro Irpaduk 1
S57 YpaBHeHMe ¢ AByMsI IEPEMEHHBIMH U €ro rpaduk 1
58 Cucrema IByX JIMHEMHBIX YPABHEHUI C IByMs IEPEMEHHBIMU U €€ PEIICHHE 1
59 Cucrema IByX JIMHEMHBIX YPABHEHUI C IByMs IEPEMEHHBIMU U €€ PEIICHHE 1
60 Cucrema IByX JIMHEMHBIX YPABHEHUI C IByMsl IEPEMEHHBIMU U €€ PEIICHHE 1
61 Cucrema IByX JINHEWHBIX YPABHEHMI C IBYMsI IEPEMEHHBIMHU U €€ PEIICHHE 1
62 Pemenue cuctem IByX ypaBHEHMI, OJTHO U3 KOTOPBIX JUHEHHOE, a fpyroe — Bropoil | 1




CTCIICHHU

Pemienune cucrem IByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe — BTOPOH

63 1
CTCTICHH

64 Pewenne cucreM IByX ypaBHEHHMI, OJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOU 1
CTENEeHH

65 Peuienue cucrem IByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOH 1
CTCTICHH

66 I'padmyeckas uHTEpIpeTallUsl CUCTEMbl YpaBHEHUI C IBYMsI IEpEMEHHBIMU 1

67 Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CrocoOoM 1

68 Pemenre TekCTOBBIX 3a7a4 anreOpanyecKuM CrocoooM 1

69 KoHnTtposbHas pabora o teme "CucreMbl ypaBHCHHH'" 1
Paszaes 6. UnciioBbIe HOCIE€10BATEIHLHOCTH 15

70 AHaM3 KOHTPOJIbHOU paboThl. [lOHsTHE YMCIOBOM MOCIEI0BATEILHOCTH 1

71 3aaHue nociae10BaTeIbHOCTH pEeKyppeHTHON hopMyIoil u popmynoi N-ro uieHa 1

72 Apudmerndeckas 1 TeOMeTpUIECKas MPOTPECCUU 1

73 Apudmerndeckas 1 TeOMETpUIECKas MPOTPECCUU 1

74 ®opmynbl N-TO YieHa apuPpMETHUECKON U Te€OMETPHUIECKON IPOrPECcCHil, CyMMbI 1
MIEPBBIX N YWICHOB

75 ®opmyIiel N-To WwieHa apruPMETHIECKON U TEOMETPHUECKON IPOTPECCHil, CyMMBI 1
MIEPBBIX N YJICHOB

76 ®opmynbl N-TO YieHa apuPpMETHUECKON U T€OMETPHUYECKON IPOrPEeCcCcHil, CyMMbI 1
MIEPBBIX N YWICHOB

77 DopmyIiel N-To WieHa apuPMETHIECKON U TEOMETPHUECKON IPOTPECCHil, CyMMBI 1
MIEPBBIX N YJICHOB

78 ®opmynbl N-TO YieHa apuPpMETHUECKON U T€OMETPUIECKON IPOrPECcCHil, CyMMbI 1
TIEPBBIX N YICHOB

79 N300paxeHue wieHOB apu(PMETUUECKON U TeOMETPUUECKOMN MPOTrpeccHii TOUKaMH Ha 1
KOOPJMHATHOM MIIOCKOCTH

80 N300paxeHue wieHOB apu(pMETUUECKON U TeOMETPUUECKOMN MPOTrpecCHii TOUKaMH Ha 1
KOOPJMHATHOM MIIOCKOCTH

81 JIuHeNHbIN 1 SKCIOHEHIIMAIbHBIM POCT 1

82 CI105KHBIE TPOLIEHTHI 1

83 CnoXxHbIe POLIEHTHI 1

84 KonrtposnbHas padora no reme "YucnoBele Nocie0BaTelbHOCTH" 1
Pasnen 7. [loBTopenue, 06001eHHe, CHCTEMATH3AMS 3HAHMI 18

85 AHann3 KOHTPOJIbHOH paboTsl. [ToBTOpeHMEe, 00001IeHNE U cUCTeMaTH3aIUs 3HAHUH. 1
3anuch, CpaBHCHHE, JICUCTBHS C JICHCTBUTEILHBIMU YHCIIAMH, YUCIIOBAS TIPSIMAsT

bl b b

86 [ToBTOpeHue, 00001IeHNe U cucTeMaTH3aus 3HaHui. [IporeHTsl, OTHOLIeHMS, 1
POTOPIIUHU

g7 [ToBTOpenue, 060061IeHNEe U cucTeMaTH3aus 3Hanuil. OKpyrieHue, mpuoInKeHHe, 1
OIICHKA

88 [ToBTOpEeHmEe, 0000IIEHNE U CUCTEeMAaTH3allHsl 3HaHUN. Perenne TeKkCTOBBIX 3a1a4 1
apu(METHYECKUM CIIOCOOOM

89 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 3HaHUH. Pelienne TeKCTOBBIX 3a/1a4 1
apuQMeTHIECKUM CI0COO0M

90 [ToBTOpeHME, 0000IEHNE M CHCTEMAaTH3aIUsl 3HAaHUH. Perienne TeKCTOBBIX 3a/1a4 1




apuhMETHUIECKUM CIIOCOOOM

91 [ToBTOpenue, 0600IIeHNE U cucTeMaTu3anus 3Hanuid. [IpeodbpazoBanme 1
anreOpanvdecKuX BBIPAKEHUH, TOMYCTHMbIC 3HAUCHIS

92 [ToBTOpeHue, 06001meHne 1 cucTeMaTh3amnus 3Hanuii. [IpeodpaszoBanue 1
anredpandeckux BHIPAKEHUH, TOMYCTHUMbIE 3HAUCHHS

93 [ToBTOpenue, 06061IeHNe U cucTemaTh3anus 3Hanuil. [IpeobpazoBanue 1
anreOpanvdecKuX BBIPAKEHUH, TOMYCTHUMbIC 3HAYCHIS

94 [ToBTOpenue, 06001IeHNE U cucTeMaTu3anus 3Hanuil. [I[peoOpazoBanue 1
anreOpanvdecKuX BBIPAKEHUH, TOMYCTHUMbIC 3HAUCHHS

95 [ToBTOpeHue, 006001meHne 1 cucTeMaTH3aus 3HaHuil. OyHKIUU: TOCTPOCHUE, 1
CBOMCTBA M3yYEHHBIX (PYHKITUH

96 [ToBTOpenue, 06001IeHNEe U cucTeMaTH3anus 3HaHui. yHKIUU: TOCTpOeHuE, 1
CBOICTBA M3YYCHHBIX (PYHKIIHIA

97 [ToBTOpeHue, 006001eHNe 1 cucTeMaTH3aIus 3HaHui. OyHKIIUU: TTOCTPOCHUE, 1
CBOICTBA M3YYCHHBIX (PYHKIIMIA

98 [ToBTOpenue, 06001IeHNE U cucTeMaTH3anus 3HaHui. OyHKINU: TOCTPOCHUE, 1
CBOMCTBA M3YUCHHBIX (PDYHKIIHIA

99 [ToBTOpenwue, 0000meHue u cuctemMaru3anus 3anui. ['padpuueckoe penienne 1
YpaBHEHUHN U X CUCTEM

100 [ToBTOpenue, 06061IeHNE U cucTemMaTu3aus 3Hanuil. ['padpuueckoe pemenue 1
YpPaBHEHUH U UX CUCTEM

101 [ToBTOpenue, o6o0menne u cucremarnzanus 3Hanui. [Iporpeccun 1

102 O06001IeHNe U CHCTeMAaTU3alns 3HAHUN 1

OBIHIEE KOJIMYECTBO YACOB 110 NIPOTPAMME 102

5. MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIIACC
Kon . .
HpoBepsieMoro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI
pesyabTara NporpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 Yucna v BBIYUCICHUS
11 BbeImonHsATh, coueTas yCTHBIE U MUChMEHHBIE NPUEMBI, apuPMETHYECKHE ACUCTBUA C
PaIMOHATLHBIMH YUCIIAMHU
HaxonuTe 3HaueHWs] YHCIOBBIX BBIPAKEHUH, MPUMEHATh pPasHOOOpa3HBIE CIOCOOBI W
1.2 OpUEMBI BBIUMCICHUS] 3HAYCHUN MPOOHBIX BBIPAKEHU, COAEPIKAIIUX OOBIKHOBEHHBIE H
JECSITUUHBIE TPOOU
[lepexonuTh OT OMHOM (QOPMBI 3aMHUCH YKCEN K JApyroi (mpeoOpa3oBbIBaTh ACCATUYHYIO
1.3 JIpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHYHYIO IPOOB)
1.4 CpaBHUBATH U YIIOPSIOYNBATH PAIIMOHAIBHBIE YUCIIA
1.5 OxpyrisTh uncna
16 BoINONMHATE MPUKUIKY M OIIEHKY PE3yNbTaTa BBIYMCICHHUH, OLIEHKY 3HAYEHUH YHCIOBBIX
BBIPKCHHH. BBITIOIHATE ACHCTBHSI CO CTETICHSAMH C HATYPATHHBIMH ITOKA3aTeIIMHU
1.7 [TpuMeHSTh IPU3HAKH JEITMMOCTH, PA3JIOKCHHE Ha MHOKHUTEIIH HATYypPATbHBIX YHCEIT
Pemate mMpakTHKO-OPHEHTUPOBAHHBIC 33Ja4M, CBS3aHHBIE C OTHOIICHHWEM BEIWYHH,
1.8 POTIOPIIMOHATFHOCTHIO BEITMYWH, MPOIEHTAMH, WHTEPIPETUPOBATh PE3YIIbTAThl PEIICHUS
3a/1a4 ¢ y4éTOM OrpaHUYCHHUI, CBS3aHHBIX CO CBOMCTBAMHU PacCCMaTPUBAEMbBIX OOBEKTOB
2 AnrebpanuecKue BhIpaXKEHUS




21 Hcnonp3oBath anredpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Mpoliecce
OCBOCHHMS y4eOHOr0 MaTepuaa
2.2 HaxomuTh 3HaueHUs OyKBEHHBIX BBIPAXKCHUN TIPH 3a/IaHHBIX 3HAYCHUSIX TIEPEMEHHBIX
23 Brimonsate npeoOpa3oBaHus 1EJIOr0 BBIPAKEHUS B MHOTOWIEH NMPUBEICHHEM MMOJTOOHBIX
' cJlaraeMbIX, pacCKpbITHEM CKOOOK
24 BbINONHATE yYMHOXKEHHE OJHOYIEHAa HAa MHOIOWIEH M MHOI'OWIEHAa Ha MHOIOYIEH,
' PUMEHSTH (HOPMYIIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH
OcCylecTBISATh Pa3il0kKEHUE MHOTOWIEHOB HAa MHOMHUTEJIHU C IOMOILIBIO BBIHECEHMS 3a
2.5 CKOOKM  O0IIero MHOXHTENS, TPYNIHPOBKHA CJIaraeMblX, MpUMEHEHHs  (Qopmyi
COKPAILIEHHOTO YMHOXECHUS
26 [IpumensTb 1peoOpazoBaHUsi MHOTOWIEHOB Ui pelleHMA  paslMuHBIX  3ajau U3
MaTEMaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAJILHOM MTPaKTUKU
57 I/ICHOJIB3OBvaTb CBOMCTBA CTENEHEH ¢ HATypaIbHBIMU TMOKA3aTEISIMH ISl MpeoOpa3oBaHUs
BBIpKEHUI
3 YpaBHEeHUs 1 HEPaBEHCTBA
Pemats nuHeliHble ypaBHEHHUs C OJHOW IMEPEeMEHHOHM, MPUMEHss NpaBUia Mepexoja OT
3.1 UCXOJHOIO YpaBHEHMSI K paBHOCUIbHOMY eMy. [IpoBepsiTh, ABISETCS JIM YUCIO KOPHEM
ypaBHEHUS
3.2 [IpumensTh rpadguveckre METO b IPU PEIICHUH JTMHEHHBIX YPABHCHUN U UX CUCTEM
33 [MonGupaTs mpUMepHI Map YHCeN, SBIAIOMUXCS PEIICHUEM JTMHEWHOTO yPaBHEHUS C JBYMS
' MepeMEHHBIMU
34 Ctpouth B KOOPJMHATHOM IUIOCKOCTH TIpaduK IJIMHEHHOTO YpaBHEHHUS C ABYMS
MIEPEMEHHBIMH; TTOJIB3YSICh IPAGUKOM, IPUBOIUTE IPUMEPHI PEIICHUS YPABHEHUS
35 Pemiate cuctembl ABYyX JMHEHHBIX YpaBHEHUN C JABYMsI TMEPEMEHHBIMH, B TOM YHCIIE
' rpaduyecKu
CocTaBnsTh U pemiaTh JIMHEHHOE YpaBHEHHWE WM CUCTEMY JIMHEWHBIX YpaBHEHUU IO
3.6 YCIIOBUIO 33Jiaud, UHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJauM TMOJyYEHHBIN
pe3yabTaT
4 Koopaunats! u rpapuku. @yHkiun
N300paxkaTh Ha  KOOpAMHATHOM NpPSIMOM  TOYKH, COOTBETCTBYIOLIME  33JaHHBIM
4.1 KOOpJMHATaM, JYy4YH, OTpPE3KH, HHTEpBajlbl, 3aMUCHIBATh YHCIOBHIE TPOMEKYTKH Ha
anreOpanveckoM sI3bIKe
4.2 OtmeuaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH I10 33/IaHHBIM KOOPJIMHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMA. CTpouTh rpaduk GyHKINHU Y = [X|
OnuceIBaTh ¢ TOMOUIbIO (DYHKIIMN U3BECTHBIE 3aBUCUMOCTH MEXK/1y BEIMUYMHAMH: CKOPOCTb,
4.4 BpeMsl, PacCTOSIHUE, LIEHY, KOJUYECTBO, CTOMMOCTb, MPOU3BOJAUTENBHOCTb, BpeMs, 00bEM
paboThl
4.5 Haxonuth 3HaueHre GyHKIMU MO 3HAYEHUIO €€ apryMeHTa
46 [Monumarp rpaduueckuit cmoco® TpeacTaBIeHUS U aHaIu3a HWHQPOpPMAIMH, W3BIEKAaTh U
' WHTEPIPETHPOBATh HH(POPMAITHIO U3 TPA()HUKOB PEATbHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KVIACC
Kon . .
pOBEpSEMOTo IIpoBepsiemble npeAMeTHBIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJILHOM
pesyabTara NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
1 Yucna v BEIYUCICHUS
Hcnonb3oBaTh HayalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTENBHBIX YHCEN JUIS
1.1 CPaBHEHMUsI, OKPYTJICHUs] M BBIYUCICHUN, N300paxaTh JAeWCTBUTENbHBIC YHCIIAa TOUKAMU Ha
KOOPJAMHATHOU IIPSIMOI
1.2 [IpumeHsTh MOHATHE apU(PMETUYECKOTO KBaPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,




UCMONb3Yysl IPU HEOOXOAMMOCTH KaJbKYJISITOP, BBINOJHATE IPeoOpa3oBaHUs BBIPAKEHUH,
COZIepKAIIMX KBAaPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEU

Hcmonp3oBaTh 3amucu OOJIBIIHMX M MaJIBIX YHCEI C IOMOIIBIO ACCATUYHBIX IIpOGQﬁ u

1.3 .
creneHen yuciaa 10
2 Anrebpanyeckue BhIpaXKeHUs
21 HpI/IMeHSITIz MOHATUE CTENEHW C LENbIM IOKa3aTeJeM, BBIIOIHATH IpeoOpa3zoBaHuUs
BBIPA)KEHUI, COJIEpKALUX CTENEHH C LIEJIbIM [T0Ka3aTeleM
29 BBINONHATE TOXIECTBEHHBIE MPe0oOpa30BaHMUs pPALMOHAIBHBIX BBIPAKEHUII Ha OCHOBE
NpaBUiI JSHCTBUN HAJl MHOTOYWJICHAMH M aIreOpanuecKuMu IpoosMu
2.3 PackiiagpiBaTh KBaipaTHbIN TPEXUIEH HA MHOKUTENIH
24 [TpumensTs nmpeodbpazoBanus BHpiDKeHHﬁ JUISL peIICHUs pa3IMyHbIX 33]a4 U3 MaTeMaTUKH,
CMEXKHBIX NPEIMETOB, U3 peallbHONW IPAKTUKU
3 VYpaBHEHMsI U HEpaBEHCTBA
31 Pemate nuHeliHble, KBa/IpaTHbIE YPaBHEHWA 1 PAlMOHANLHIE YPABHEHUA, CBOASIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMA
[TpoBoauTH MpoCTEHIINE MCCIEA0BaHMUs YPAaBHEHUN U CUCTEM YPaBHEHHI, B TOM YHCIE C
3.2 NpUMEHEHHEM TpadUvecKuX NpeACTaBiIeHUH (yCTaHABIUBATh, UMEET JIM YpaBHEHHE WIIU
cucTeMa YpaBHEHUI pelieHusl, €Clii UMEET, TO CKOJIbKO, U ITpoyee)
[Tepexoaute OT cioBecHO (OpMYIMPOBKHM 3afaud K e€ anredpandeckoil momenu c
3.3 MOMOIIIBIO COCTaBJICHUS YpPaBHEHHS WM CHUCTEMBl YPaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]aui MOJTY4YE€HHBIN pe3ysbTaT
[TprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB Ul CPAaBHEHMS, OLICHKH, pellaTh JIMHEHHbIE
3.4 HEPaBEHCTBA C OJHOW MEPEMEHHOH M HMX CHCTEMBI, J1aBaTh TPaAQHUECKYI0 HILTIOCTPALIUIO
MHOX€ECTBa pElICHUN HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB
4 OYHKINH
[ToHuMaTh ¥ UCHOIB30BATH (PYHKIIMOHAIBHbIE OHATHS U A3bIK (TEPMUHBI, CHMBOJIUYECKHE
4.1 0003Ha4YeHUsI), ONpeAeNsATh 3HaueHHEe (YHKIUU [0 3HAYCHHIO apryMEHTa, ONpPENeNsTh
cBoiicTBa (PyHKIUH 110 €€ TpaduKy
Crpouts rpauku 31eMeHTapHbIX GYHKINN BUA:
4.2 y=k/x
y=k/X,y =X%,y = X3, y = |X|, onuchIBaTh CBOWCTBA YUCIOBOM (PyHKIHHU 110 e€ rpaduKy
KJIACC
Kon . .
HIpOBEPsIEMOro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOI
pesyabTaTa NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
1 Yucna v BIYUCICHUS
11 CpaBHUBATh U YIOPSAIOUYMBATH PALlMOHAIBHBIE U HPPALlMOHAJIbHBIE YHCIIa
19 BeimonssTh apnq?‘MemquKHe JEMCTBUSL C PAlMOHATIBHBIMU YUCIIAMH, COYETasi YCTHBIE U
NUCbMEHHBIE PUEMBI, BBITIOIHATH BRIYUCICHHS C HPPALMOHATBHBIMH YHCIaMU
13 Haxoaute 3HaueHus E:TeneHeﬁ C LEJIBIMU TOKA3aTeNsIMU U KOPHEH, BBIYUCIATh 3HAUECHUS
YHCIIOBBIX BBIPQKEHUH
14 OKpyTIsTH Jlef/'ICTBI/ITeJ'IBHBICV Yrcia, BBHIMONHATh TPUKUIKY pe3yjibTaTa BBIYHCIICHUH,
OLIEHKY YHMCIIOBBIX BBIpQKEHUH
2 YpaBHEHUS U HEpPAaBEHCTBA
21 Pemate nmHEWHBIE W KBaJpaTHBIE YpaBHEHUWS, YpaBHEHUS, CBOMSIIUECS K HHM,
npocTeiime ApoOHO-palOHAIbHBIE YPaBHEHUS
29 Pemate cucteMbl IBYX JIMHEHHBIX ypaBHEHUN C JIByMs NEPEMEHHBIMH M CHUCTEMBI JIBYX

ypaBHeHI/II\/'I, B KOTOPBIX OJJHO YPABHCHUE HEC SABJIACTCA JIMHEHHBIM




2.3

Pemate TekcTOBBIE 3ahauM  AIreOpandeckMM CIIOCOOOM € TOMOUIbIO COCTaBJIECHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMU

2.4

2.5

IIpoBoauTH IIpOCTEHIINE UCCIEAOBAHUS YPABHEHUNM U CUCTEM YPABHEHUU, B TOM YHCIE C
IpPUMEHEHHEM TpaUuecKuX NpeACTaBICHUN (HampuMmep, YCTaHABIMBATh, HMMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUH PEIIECHUS, €CIIU UMEET, TO CKOJIbKO)

Pemate nuHelHbIE HEPABEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300pa)xaTh pEIICHUE
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3alIMCHIBATH PEIlIEHUE C IOMOIIBI0 CHMBOJIOB

2.6

2.7

3.1

3.2

Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBAPATHOE
HEPaBEHCTBO, H300pakaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YHCIOBOW TMPSIMOW,
3aMKCHIBATh PEIICHUE C TOMOIIHI0 CUMBOJIOB

Hcnonb30BaTh HEPaBEHCTBA NP PEIICHUH PA3IMYHBIX 331a49

DyHKIMHU

PacnioznaBath yHKIMM W3YYCHHBIX BUIOB. [IoKa3bIBaTh CXEMATHUECKU PACIIONIOKEHUE HA
KOOpAWHATHOH 1m1ockocTr rpadukoB ¢yukumii Buga: Y=KX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCUMOCTH OT 3HaUYCHHUN KO3 PHUIINEHTOB, ONUCHIBATh CBOMCTBA (PYHKLIUI

[Toka3piBaTh CXEMATHUYECKH PACIOJIOXKEHHE Ha KOOPAWHATHOW TUIOCKOCTH TpadHKOB
dbyHkmii Buaa y = VX, Y = [X| 1 onuchIBaTh CBOMCTBA (PYHKIIMIA

3.3

Crpouth M u300paXkaTb CXeMaTUYeCKH TIpaduKH KBaApaTHUYHBIX (YHKLUMH, ONHUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHIA 1O WX rpaduKam

3.4
4
4.1

Pacnio3HaBaTh KBaJipaTUYHYIO QYHKLHIO 110 (GopMyIie, IPUBOIUTH IPUMEPHI KBaAPATHUHBIX
(GyHKIUH U3 peabHOU )KU3HU, PU3UKH, TEOMETPUH

Apudmerndeckasi 1 reOMETpUIECKasi IPOTPecCuu

Pacnio3naBate apuMeTHUEeCcKyr0 U T€OMETPUUYECKYIO MPOTPECCHUU TMPHU Pa3HBIX CHOCOOax
3alaHus

4.2
4.3
4.4

BBINONHATE BBIUMCIEHUS € HCHOJb30BaHHEM (opMyn N-ro 4yjaeHa apupMETHYECKOH U
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB

I/I306pa)KaTI> YJICHBI ITOCJIEA0BATCIPHOCTH TOYKaMH Ha KOOpI[PIHElTHOfI IIJIOCKOCTH

Pemars 3agaun, cBA3aHHBIE C YUCIIOBBIMU IIOCIIEN0BATENBHOCTAMY, B TOM YHUCIIE 3a/1a4U U3
peabHOM JKU3HHM (C UCTIOIb30BAaHUEM KAJIBKYJISTOPA, HIU(PPOBBIX TEXHOJIOTHUH)

6. IPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUS
7 KJIIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
Yucna 1 BEIUMCIIEHUS

Jpobu OOBIKHOBEHHBIE U AECATUYHBIE, MEpexoi OT OJHOM (opmbl 3amucu Apodei K APYroi.
[ToHsTHE palIMOHATIBHOTO YKCIIA, 3aIIMCh, CPABHEHUE, YIIOPSI0UMBAHUE PALIMOHAIBHBIX YHCEI

1.2

1.3

1.4

ApudmeTrnueckue IeHCTBUS ¢ pallMOHATBFHBIMU YKCIaMH. Pelienne 3a1a4 u3 peanbHON MPaKTUKU
Ha 4acTH, Ha IpoOu

CreneHp ¢ HaTypaJbHBIM TOKa3aTeJeM: OINpE/eIeHUe, MpeoOdpa3oBaHue BBIPAKEHHI HAa OCHOBE
oTpeeNieHus], 3aITUCh OOJIBIITUX YUCEI

[IporeHTsl, 3aUCh MPOLIEHTOB B BUJE ApoOH U poOU B BUJE MPOLIEHTOB. TpHU OCHOBHBIE 3a7a4u
Ha TIPOIIEHTHI, PEIICHHE 3374 U3 PEalIbHOM MPaKTUKH

1.5

HpI/IMCHCHI/IC IMPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC Ha MHOKHUTCIIN HATYPAJIbHBIX YUCCIT

1.6

PeanbHbie 3aBUCUMOCTH, B TOM YHUCJIC IIpAMAA U o6paTHa${ MpONOPIHUOHAIIEHOCTHU

2

AnrebpanyuecKue BbIPAKCHUS

2.1
2.2

[IepemeHHbIE, YMCIOBOE 3HAYECHUE BBIPAKEHUS C MEPEMEHHOW. JlomycTUMbIE 3HAYEHUS
MePEMEHHBIX

Hpe,Z[CTaBJ'IeHI/IC 3aBUCUMOCTU MCIKAY BCIIMYMHAMU B BUJIC (I)OpMYJ'ILI. Brruncaenus mo (bOpMy'J'IaM

2.3

Hpeo6pa30BaHHe 6YKBCHHBIX BBIpa)KeHPIﬁ, TOXJACCTBCHHO PABHBIC BBIPAKCHUSA




2.4  CgoiicTBa CTENIEHU C HATYPAIbHBIM IMOKa3aTEIEM
25 Opsowrensl u MHOrouwicHsl. CreneHbp MHorowieHa. CiokeHUE, BBIYATAHUE, YMHO)KCHHE
MHOT'O4JIEHOB
26 @opMyIIbl COKPAIEHHOIO YMHOXKEHHU: KBAaApaT CyMMBI U KBaJapaT pa3HocTU. PopMyIia pa3HOCTH
KBaJpaToB. Pa3ioxeHne MHOrO4IEHOB HA MHOXKHUTEIN
3 | VYpaBueHus
31 VpaBHeHHft, KOpEHb ypaBHEHHMsA, IMIpaBHja NPeoOpa3oBaHUs ypPaBHEHHUS, PABHOCHIBHOCTh
YPaBHEHHMU
39 JII/IHefIHoe YPaBHEHHE ¢ OJIHOM MEPEeMEHHOW, YHUCJIO KOPHEW JIMHEHMHOTO ypaBHEHHMS, PEIICHHUE
JIMHENHBIX YPAaBHEHUH
3.3  CocraBneHue ypaBHEeHH 10 YCIOBUIO 3a7aul. Perienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YpaBHEHHHA
3.4  JluneiliHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €T0 TpapuK
35 Cucrema IByX JMHEHHBIX ypaBHEHUH C JBYyMs II€PEMEHHBbIMH. PelieHue cucreM ypaBHEHUM
croco0oM noJcTaHOBKH. [IprMepsl pelieHust TEKCTOBBIX 3a/1a4 ¢ IOMOLIbIO CUCTEM YPaBHEHUH
4 Koopaunatsl u rpaduku. OyHKIUN
4.1 KoopauHaTa TOYKH HA MPSIMOUN
4.2  YucnoBele NpOMEXKYTKH. PaccTosiHre MeXIy ABYMSI TOUKAMU KOOPJAWHATHOM MPSIMOM
43 HpﬂMoyronLHflﬂ cucremMa koopamHat, ocu Ox m Oy. AOcmucca W opAMHaTa TOYKM Ha
KOOPJAMHATHOM INIOCKOCTH
4.4  Tlpumepsl rpadukoB, 3a1aHHBIX GopMmysamu. YTteHue rpaukoB peajibHbIX 3aBUCUMOCTEN
4.5 | Ilonsarue ¢pynkuuu. ['padux ¢pynkiuu. CoiicTBa HyHKIUI
4.6 Jluneiinas Qpynkuus, e€ rpaduk. ['padux GpyHkum y = [x|
4.7  TI'paduueckoe penieHne JMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHH
8 KVIACC
Kox  IlIpoBepsiemblii 3JieMEHT COIePKAHUSA
1  Ywucna v BEIYUCICHUS
11 KBanpartHbiit kKopeHb u3 uncna. [lonsTre 06 uppanuoHanbHOM uncie. JlecsaTuynblie TpubImKeHus
MppaLMOHATIbHBIX YHCET
19 CBoiicTBa apuMeTHUeCKUX KBAaJpaTHBIX KOPHEN U UX MIPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX
BBIPAYKEHHI ¥ BBIYUCIEHUAM. J[€MICTBUTENBHBIE YK CIIA
1.3  CremneHb ¢ 1eNBIM TOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHAS 3alMCh YUCITA
2  AureOpandeckue BhIpaKEHUS
2.1 | KBagpaTHblil TpEXUIIEH, pa3IoKeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH
2.2 | Anrebpanyeckast qpoOb. OCHOBHOE CBOWCTBO anreOpanyeckon Apoou
2.3 | CrnoxeHwue, BEIYATAHUE, YMHOKEHUE, JISIICHUE areOpandecKux Qpooei
2.4 PanyoHasbHBIE BBIpOXKEHHS U UX IpeoOpa3oBaHue
3 | YpaBHEeHUs U HEpaBEHCTBA
3.1 KsanparHoe ypaBHeHuUe, popMylia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera
3.2  Pemienue ypaBHEHUi, CBOASAIIMXCS K IUHEHHBIM U KBaJPAaTHBIM
3.3 IIpocreiinme apoOHO-pallnOHATIbHbBIE YPAaBHEHUS
I'paduueckas MHTEpIIpEeTAUs YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM JIMHENWHBIX YpaBHEHHIA
34 ¢ nByms mnepeMeHHBIMH. [IpuMepsl pEIIeHHsT CHCTEM HEJIHMHEWHBIX YpaBHEHHHA C JBYMS
MIepeMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3a/1a4 areOpandecKiuM crocodom
3.6  UmcnoBbie HEpaBEHCTBA U MIX CBOKWCTBA
3.7 HepaBeHCTBO ¢ OHOH epeMeHHON
3.8  PaBHOCHIBHOCTH HEPABEHCTB




3.9 | JluneliHble HEPABEHCTBA C OJTHON MTEPEMEHHOM
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OAHOU MEPEMEHHON
4 DOyHKIIUA
41 [onsarue ¢ynxmuu. OOnaCTh ONpeAeTIeHNus 1 MHOXKECTBO 3HaYeHUH QyHKIUN. CrocoObl 3a1aHus
byHKIMHA
4.2  TI'paduk Gynkiuu. UreHue cBOMCTB GyHKIMH 10 e€ rpaduKy
4.3 | Tlpumepsl rpadukoB GYHKIIUNA, OTPAXKAIOIINUX PEATbHBIE TPOIECChI
4.4  ®yHKUMHU, ONMCHIBAIOIIKE NPSAMYIO U OOpaTHYIO IPONOPLIMOHAIBHBIE 3aBUCUMOCTH, X Tpa(UKH
45 @ Oyakamm y =X2 Y = X°
46 ODyakuumy = [x, y = |x|
4.7  T'paduueckoe penieHHe ypaBHEHUN U CUCTEM YpaBHEHHN
9 KJIACC
Kox  IlpoBepsiemblii 3jieMEHT cOlepKaAHUA
1  Ywucna u BbIUUCIIEHUS
1.1  PauumoHanbHbIE YMCIA, UPPALMOHAIBHBIC YHCIIA, KOHEYHbIE M OECKOHEUYHBIE IeCATHYHbIE IPOOU
MHOXeCTBO JEHCTBUTENbHBIX YHMCEN, NEHCTBUTENIbHBIE YMCIa KaK OECKOHEUHBbIE JEeCATUYHBIE
1.2  ngpobu. B3auMHO 0OJHO3HAUYHOE COOTBETCTBHE MEKIY MHOXKECTBOM JICHCTBHUTEIBHBIX UYHCEN H
KOOPAMHATHOU NpsiMoil. CpaBHEHUE JE€HCTBUTEIBHBIX YUCEN
1.3  Apudmernueckue 1eicTBUS ¢ 1eHCTBUTEIbHBIMH YHCIAMU
W3mepenus, npubnnkeHusi, oueHKU. Pa3meppl 0OBEKTOB OKpYXaroIIEro MHpa, IJIUTEIbHOCTb
1.4  mpoueccoB B okpyxatouieM wmupe. IlpubnmxéHHoe 3HaueHUWE BEIMYUHBI, TOYHOCTb
npubmmxenns. Oxpyrienue yncen. [Ipukuaka u oleHka pe3ysbTaTOB BEIYUCICHHUHA
2  VYpaBHEHHs U HEpaBEHCTBA
2.1  VYpaBHeHUS C OJTHOW NIEPEMEHHOM
2.2 JluneiiHoe ypaBHeHHUE. PeneHne ypaBHEHUH, CBOISAIINXCS K JIMHEHHBIM
2.3  Ksamparnoe ypaBHeHue. Penienne ypaBHeHUH, CBOAAIINXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepbl pelleHUs YpaBHEHHM TpPETbeW M YETBEPTOU CTENECHEHN
pa3ioKeHNUEM Ha MHOKUTENH
2.5 Pemenne npoOHO-paIMOHAIEHBIX YPaBHEHHHA
2.6  Cucrembl ypaBHEHUH
2.7  YpaBHeHHE C ABYMS IIEPEMEHHBIMHU U €T0 TpauK
2.8  Pemenue cuctem IBYX JIMHEHHBIX YPaBHEHUH C TBYMS MTEPEMEHHBIMH
2.9 Pemenue cuctem IBYX YpaBHEHUH, OTHO U3 KOTOPBIX JHHEHHOE, a PYroe — BTOPOil CTENeHN
2.10 T'paduueckas MHTEpIIPETALUs CUCTEMbI YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU
2.11 PemieHue TEKCTOBBIX 3a/1a4 anreOpandeckuM Croco0oM
2.12 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
2.13 Pemienue TUHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.14 Pemienue cucteM JUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.15 KBajgpaTHblE HEpaBEHCTBA
2.16 T'paduueckas HHTEpIPETAIUS HEPABCHCTB M CUCTEM HEPABEHCTB C JIBYMSI IIEPEMEHHBIMU
3  OyHKUHMH
31 KBanpartuunas @ynkuus, e€ rpaduk u cBoiictBa. [lapabona, koopAuHATHI BEPIIMHBI MapadoJIbI,
0Chb CUMMETpPHUU NapadoJibl
3.2 I'paduku pyakumii y=KX, y=Kx+b u ux cBoiictBa
3.3 I'paduku pynxumii y=k/X, y = x° u ux coiicra
3.4 TI'paduku dyHKIWH, © UX CBOWCTBA




4 YucaoBbIe MOCIEA0BATENLHOCTH

4.1

Onpenenenue Hu CIIOCOOBI 3aJaHusg YHCIOBBIX [OCIEN0BATEILHOCTEMN. 3amanue
MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM hopMysol U popmyIioii N-ro wieHa

49 Apudmerndeckas nporpeccusi. @opmynasl N-ro 4dieHa apuPMETHUYECKON MPOrPecCUu, CyMMBI
' MEePBBIX N YICHOB

4.3

I'eomerpuueckass mnporpeccusi. Dopmysbl N-TO 4YjieHa T€OMETPUYECKON MPOTPECCUU, CYMMBbI
MEPBBIX N YICHOB

4.4

N300pakeHne uieHOB apu(METHYECKOW W TEeOMETPUUYECKOW Iporpeccuii TOYKaMu Ha
KOOPAMHATHOM IIJIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT

4.5  CnoxHbI€ IPOLIEHTHI

7. IPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOUM OFPA30BATEJBHOMN MPOT'PAMMBI OCHOBHOTI'O OBIIIETO

OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOGoBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 0011ero oopazoBanus Ha ocHoBe PI'OC

YMeHHe OIepupoBaTh IOHATUAMMU: MHOXKECTBO, I[OJMHOXECTBO, OIECpALUA HaJ
MHO)KECTBAMH; YMEHHUE OIEPHUPOBATH MOHATUSAMU: Tpad, CBSI3HBIN Tpad, IepeBo, MUKI,
OPUMEHATh MX TpU  pelleHUM 3aJad; YMEHHEe HCIOoJb30BaTh rpaduyeckoe
IIPEACTABICHUE MHOXKECTB I OINHCAHMS PEANBHBIX IIPOLECCOB U SBICHUM, IIPH
peleHNH 3aJ1a4 U3 APYTUX Y4eOHbIX IPEIMETOB

YMeHune onepupoBaTh MOHATUSIMH: OINpPEICICHHE, aKCHOMa, TeOpeMa, J0Ka3aTelIbCTBO;
YMEHHE DPACIIO3HABAaTh MCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUM

YMeHue onepupoBarh MOHATUAMHU: HATYPAJIbHOE YHUCIO, MPOCTOE W COCTABHOE YHMCIIO,
JIEIMMOCTh HAaTypaJIbHbIX YHUCEJN, MPU3HAKU JEIMMOCTH, LEJI0€ YUCI0, MOAYJb YHUCIa,
O6I)IKHOBGHHa$[ I[p06I> n JeCiATHUYHAas Z[p06l), CTaHI[apTHI)If/i BUJ 4YHKCla, pallMOHAJILHOC
YHCIIO, HPpAMOHATBHOE YHCIO, apu(METHYeCKHil KBaJIpaTHBI KOPEHb, YMEHUE
BBIITIOJIHATH )leI\/'ICTBI/ISI C 4JucCJiaMH, CpaBHUBATh U YIIOPAJOYMBATH YMUCIIA, IPCACTABIATDH
YyUCIa Ha KOOPAUHATHON NPSIMOM, OKPYTIIATh YHCIIA; YMEHUE 1E€JIATh IPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh NOHATHUAMHU: CTENEHb C IIEJbIM IOKa3aTeneM, apu(MeTHudecKuil
KBaJpaTHbIH KOpPEHb, MHOTOWIEH, ajredpanueckas JIpoOb, TOXKJIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJlbHOM cTeneHW OOJjbllle €IWHUIbI; YMEHHWE BBINOJHATH PacuéThl MO
bopmynaMm, npeodpa3zoBaHUs LETbIX, IPOOHO-PAIMOHAIBHBIX BIPAXKEHUIN U BbIpAXKEHUH
C KOpHSMH, pa3joXKeHHUEe MHOIOWIEHAa HA MHOXKUTENIH, B TOM YHCJIE C MCIOIb30BAaHUEM
(dbopMyI1 pa3HOCTH KBaJIpaTOB M KBaJIpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh IMOHATHSAMHU: YHCIOBOE pPABEHCTBO, YpPaBHEHHE C OIHOM
IIEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHOW; yYMEHME pEIlaTh
JMHEWHBIE W KBaJpaTHbIE ypaBHEHHS, APOOHO-pallMOHAJIBHBIE YpPaBHEHUS C OJHOU
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEMHBIX YpaBHEHWH, JIMHEWHBICE HEPABEHCTBA M HX
CHCTEMBI, KBaJ[paTHbIE U JPOOHO-pallMOHATIbHbIE HEPABEHCTBA C OJHOM IEPEMEHHOI, B
TOM YHCJIE NPU PEIICHUM 3a7a4 U3 APYTUX MPEAMETOB M MPAKTUYECKUX 3a]a4; YMECHHE
UCIOJIb30BaTh KOOPJMHATHYIO NMPSAMYIO U KOOPJIMHATHYIO IJIOCKOCTH JUIS M300pakeHUs
pEILIECHHI YpaBHEHUM, HEPABEHCTB U CUCTEM

YMmeHue omnepupoBaTh MNOHATHSAMHU: (yHKUUSA, Trpaduk GyHKOUU, HYIH (YHKIUH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKHM BO3pacTaHMs, yObIBaHUS, HauOoOIIbIIee U
HauMeEHbIllee 3Ha4YeHUs (QYHKIMM, YMEHHE OIEepUpOBaTh MOHATUAMU: MpsMas
MPONOPIMOHANIBHOCT, JIMHEHHas (yHKIUA, KBaapaTuyHass ¢QyHKUMs, oOpaTHas
MPOIMOPLHMOHAIBHOCTb, Mapabona, runepboiia; yMEeHHE CTPOUTh Trpapuku (QyHKUHUH,
UCMOJb30BaTh IpadUKU JJIsl ONpPENAETCHUs CBOMCTB NPOIIECCOB M 3aBHCUMOCTEH, A




pelleHrs 3a1a4 U3 APYruxX yueOHbBIX MPEAMETOB U PEabHOM XKU3HU; YMEHUE BBHIPAKATh
(dhopMyliaMy 3aBHCUMOCTH MEXKIY BETHUYNHAMHU

YMeHue omepupoBaTh IMOHSATHUSMHU: IOCIIEOBATEIBHOCTh, apudMeTHYeCKas |
F€OMETPUYECKAsl MPOrPECCUH; YMEHHME MCIOJb30BATh CBOMCTBA IMOCIIEI0BATEIbHOCTEM,
(hopMyIIbI CyMMBI U OOIIETO YiIeHA MPH PENICHUU 3a7ad, B TOM YHCIe 3a7ad U3 JPYTux
y4eOHBIX IPEIMETOB U PEATbHOM KU3HU

YMeHue pemiaTh 3a/a4dl pasHbIX TUIOB (B TOM 4YHCIE Ha MPOLEHTHI, JOJU M YacTH,
IBIDKEHHUE, paboTy, LIEeHY TOBAapOB M CTOMMOCTBH IOKYIOK M YCIIYT, HAJOTH, 3a/1a4d W3
o0jacTd yOpaBlieHUs JUYHBIMH W CeMEHHBIMU (UHAHCAMHU); YMEHHE COCTaBISTh
BBIPQKEHUS, YPABHEHUs, HEPABEHCTBA U CUCTEMBI IO YCJIOBUIO 3aJauyd, UCCIEN0BATh
MOJIyY€HHOE pEeIlleHre U OLIEHUBATh MPaBIONOJ00HOCTh MOJYYEHHBIX Pe3yIbTaTOB

YMeHue onepupoBarth MOHATHAMH: (QUrypa, TOYKA, OTPE3OK, MpsiMasi, Jyd, JIOMaHas,
yrojl, ~MHOTOYTOJIbHUK, TPEYrOJbHHK, DPABHOOCAPEHHBIH M  PaBHOCTOPOHHUU
TPEYTONIBHUKH, TPSIMOYTOJIbHBI TpPEYrojlbHUK, MeauaHa, OWCCEKTpHca M BBICOTA
TPEYTOJIbHUKA, YETBHIPEXYTOJIBHUK, TapajljiesiorpaMM, poMO, MpsIMOYTOJIbHHK, KBaJpar,
Tpamenusi; OKPYXHOCTb, KpYI, KacaTellbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
durypamu; ymMeHue peliaTh 3aJadd, B TOM YHUCIIC M3 IOBCETHCBHON JKW3HH, Ha
HaXO0XJICHUE T'eOMETPUYCCKUX BEIMYMH C MPUMECHEHUEM H3YYCHHBIX CBOWCTB QUTYD U
(hakToB
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YMeHue onepupoBaTh MHOHATUSIMH: PABEHCTBO (UIYp, PaBEHCTBO TPEYroJbHHUKOB;
[IapAJUICIbHOCTh WM INEPIEHIUKYISAPHOCTh  IPSAMBIX, YIOJI  MEXKIY IMPSIMBIMH,
NEePIEHANKYIIAp, HAKIOHHASA, MPOeKUus, noaodue ¢uryp, mogoOHbIe TPEyroJbHUKH,
CUMMETPHUSL OTHOCUTEIBHO TOYKM M MpPsMOM; YMEHHE paclo3HaBaTb pPaBEHCTBO,
CUMMETPUIO U moaobue ¢Guryp, napamuielbHOCTh U NEPHEHIUKYISIPHOCTh MPSIMBIX B
OKPY’KaroIllleM MHUpe

YMeHue onepupoBaTh NOHATHUSMU: JIJIMHA, PACCTOSIHUE, YO (BEJIMYMHA YIJIa, CHHYC U
KOCHUHYC yIja TPEyrojbHUKa), IUIOMIa[bh; YMEHHE OLIEHHWBATh Pa3Mepbl MPEAMETOB U
00BEKTOB B OKPYXKAIOIIEM MHPE; YMEHUE TPUMEHATh (POPMYJIbI IEPUMETPA M TUIOIIA TN
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W IJIOLIAAM Kpyra, o0bema MpSMOYTOJIbHOTO
napajuieJIienuIe/1a; yMeHue MPUMEHSTh TPU3HAKK PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O
CyMMe€ YTJIOB TpEeyrojibHuKa, Teopemy l[ludaropa, TpuroHoMeTpudeckiue COOTHOIIECHUS
JUISL BBIYMCIIEHUS JUTUH, PACCTOSIHUH, TIJIOIIAAC

YMmenue nzolpaxkarh II0cKue GUrypbl 1 UX KOMOWHAILIMHU, IPOCTPAHCTBEHHBIE (UTYPbI
OT DPYKH, C IIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHHIO

YMeHue onepupoBaTh NOHATHIMU: NPSIMOYTOJIbHAS CUCTEMa KOOPAWHAT;, KOOPAHHATHI
TOYKH, BEKTOp, CyMMa BEKTOpPOB, IPOU3BEICHHE BEKTOpA HA YHCIO, CKAISIPHOE
MPOU3BEICHUE BEKTOPOB; YMEHHME HCIOJIb30BATH BEKTOPbl M KOOPAMHATBHI IS
MPEACTABICHUS JaHHBIX U PEIICHUS 3a]]a4, B TOM YUCJI€ U3 IPYTUX YUYeOHBIX MPEIMETOB
U peaJbHOU KU3HU
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YMeHue omnepupoBaTh MOHATHSAMHU: CTOJOMKOBBIE M KPYTOBBIE JHArpaMMBbI, TaOIUIIbI,
cpeaHee apu(pMeTHdyeckoe, MeAuaHa, HauOoJbllee M HaMMEHBIIEE 3HAYCHMs, pa3Max
YHUCIOBOTO Habopa; yMEHHE U3BJIeKaTh, MHTEPIPETUPOBATh U IPEeoOpPa3OBHIBATH
nH(pOopMalIKIo, PEAICTABICHHYIO B TaOIUIaX U Ha JUarpammax, OTpa)karollyl CBONCTBA
U XapaKTEpUCTUKU pEaJbHbIX IIPOLECCOB M SBJIEHUIN; YMEHHME pacllO3HABaTh
M3MEHYUBbIE BETMUMHBI B OKPYKAIOIIEM MHUPE

YMeHue onepupoBarh MOHATHUSMHU: CIy4allHBIA ONBIT (CAy4allHBIA SKCIIEPUMEHT),
9JIEMEHTApHOE COOBITHE (DJIEMEHTapHBIH HCXOA) CIYy4alHOTO OIBITa, ClydyaiiHoe
cOOBITHE, BEPOSATHOCTH COOBITHS; YMEHUE HAXOAUTh BEPOATHOCTH CIy4YailHBIX COOBITUH B
OIBITaX C PAaBHOBO3MOKHBIMHU 3J€MEHTapHBIMU COOBITHSIMU; YMEHHE pelaTh 3ajaud
METOZIOM OpIraHUW30BaHHOTO Iepedopa M € HCIOJb30BAaHMEM IIPABHMJIA YMHOXKCHMS;




YMEHHE OLIEHHWBATh BEPOSITHOCTH pEAJbHBIX COOBITUHA M SIBICHUH, MOHUMATh POIb
MPAKTUYECKH JIOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHI B OKpY)KAIOIIEM MHUpE U B
KU3HU; 3HAKOMCTBO C TIOHSTUEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIUX YKCEN U €r0 POJIBIO B MACCOBBIX SIBICHHSX

YMeHue BbIOMpaTh MOJXOMANIMNA M3YyYSHHBIH METOJ JAJsl PEeLICHHs 3aa4yH, IPUBOIUTH
IIPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M JKU3HHM, PACIO3HABATh

16 IIPOSIBJICHUE 3aKOHOB MATEMAaTUKHM B MCKYCCTBE, OINHCHIBATH OTACIIbHBIC BBIJAOLIUECS
pe3yJIbTaThl, IOJIyYEHHBIE B XOJAE pa3BUTHA MaTEMaTHMKUM KaK HayKH, HPUBOIUTH
IIpUMEPBl MAaTEMAaTUYECKUX OTKPBITUM M MX aBTOPOB B OTCYECTBEHHOM W BCEMHUPHOU
UCTOpUU

8. IEPEYEHb 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kox = IlpoBepsieMblii 31eMeHT COJIepPKAHUS
1 Yucna u BBIYHUCIECHUS

1.1 | HarypanbHsble u 1ensle yncna. IIpu3Haku 1e1MMOCTH LeJIbIX YUCel

1.2  OOBIKHOBEHHBIC U JIECATUYHBIC TPOOHU, TPOLICHTHI, OECKOHEUHBIE IEPHOTUICCKUE TPOOH

1.3 | PanuonanbHble yncia. ApupMeTHyecKre oNepalnu ¢ pallioHaIbHBIMU YUCIaMU

1.4 | JleiictBUTEeNbHBIC YhCaa. ApudMeTHUecKre onepaum ¢ AeHCTBUTEIbHBIMHI YU CIAMU

1.5 | IlpubnuxEHHbIE BEIYMCICHMSI, IPABUIa OKPYIJICHHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH

2 AnrebpanuecKue BHIPAKCHHS

2.1  BykBeHHbIE BBIpKECHHS (BBIPAKEHHSI C IEPEMEHHBIMH)

2.2 Crenens ¢ neisiM nokasatesieM. CTeneHb ¢ parioHaIbHBIM MToKa3zaTeneM. CBOMCTBA CTEIICHH

2.3 | MHuorowieHsl

2.4  Anrebpanyeckas qpoOb

25 ApI/Iq}MeTI/quCKI/Iﬁ KOpeHb HaTypalbHOH crenenu. JleiictBus ¢ apuMeTHYeCKUMHU KOPHSAMHU
HATYpaJIbHOM CTENeHN

3 YpaBHEHUS U HEPAaBEHCTBA

3.1  Lensle u npoOHO-parmoHaNbHbIe ypaBHeHHUA. CHCTEMbI U COBOKYITHOCTH YPaBHEHUH

3.2  Lenple u 1poOHO-panimoHaNbHBIE HepaBeHCTBA. CHCTEMBI H COBOKYITHOCTH HEPABEHCTB

3.3  PemieHne TEKCTOBBIX 3a/1a4

4 UmcaoBbIe MOCIEI0BATEIFHOCTH
4.1  TlocnemoBaTeabHOCTH, CIOCOOBI 3a/JaHMsI ITOCIIEI0BATEIbHOCTEN
4.2 | Apudmerndeckas u reoMmerpudeckas nporpeccuu. @opmysa ClI0KHBIX IPOLIEHTOB
5 OYHKIIH

OyHk1us, cnocodbl 3amanus (yHkuuu. I'paduk dyHkumunu. OOnacTe ompeneneHuss U MHOXECTBO

51 3HaueHul ¢pyHkuuu. Hymu ¢dynkuuun. [IpoMexyTku 3HakonoctosHCTBA. [I[poMexxyTKn MOHOTOHHOCTH
¢byHkunu. MakcuMymbl 1 MUHUMYMBI (GyHKIMKA. Haubonbiee 1 HanMeHbllee 3HaueHue GyHKIUU Ha
IPOMEKYTKE

6 KoopanHatsl Ha IpsIMON U IIIIOCKOCTH
6.1  KoopaunaTHas mpsMas
6.2  JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH
7 ['eomeTpus

7.1  T'eomerpuueckue GpUrypsl 1 UX CBOICTBa

7.2 | TpeyroibHUK

7.3 | MHOroyrojibHUKH

7.4  OKpyXHOCTb U KPYyT

7.5 | V3MepeHue reoMeTpUYECKUX BEIUYUH

7.6 BekTophl Ha MIOCKOCTH




BeposTtHOCTh U cTaTHCTHKA

8.1 | OmmcarenpbHasi CTaTUCTHKA
8.2  BepostHOCTH

8.3  Kombunatopuka

8.4 | MHoxecTBa

8.5 I'padm

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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