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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISICTCSI OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIET0 0Opa3oBaHUS:
OHa oOecreynBaeT M3Y4YCHHE IPYrUX AUCIHUIUIMH, KaK €CTeCTBEHHO-HAYyYyHOTO, TaK M
T'YMaHHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIMMO JIJIsl TIPOJAODKCHHSI 00pa30BaHUs U B
MOBCEJIHEBHONW >KM3HHM. Pa3Butue y oOyyaroummxcs Hay4yHBIX MPEACTABICHUNA O
MPOUCXOXKICHUM M CYUIHOCTH ajiredpanueckux aOCTpakiuii, crnoco0e OTpaxKeHUs
MaTeMaTHYEeCKON HAayKOW SBJICHUN M TMPOLECCOB B MPHUPOJE U OOIIECTBE, POIU
MaTEMaTH4YEeCKOTO MOJEIMPOBAHUS B HAYYHOM TO3HAHUHM M B MPAKTUKE CIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBINIICHUS, HEOOXOTUMBIX IS
aJlanTaliid B COBPEMEHHOM I(poBoM oOmecTBe. M3ydenue anreOpbl oOecrieynBacT
pa3BUTHE YMEHUs HaOII0IaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
NEHCTBUSL W BBIBOJABI, (opmynupoBath yTBepxkaeHus. OcBoeHHE Kypca anreOpbl
oOecIieynBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUSI OOYYAIOIIMXCS: OHU HCIIOIB3YIOT
NEAYKTUBHBIE W WHIYKTHUBHBIE pACCY>KIEHUsS, OO0O0OIIeHNEe U KOHKPETH3AIHIO,
abcTtparupoBanue u aHaynoruto. O0yueHue anredpe mpeanoaaracT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITEILHON JAESITEIIbHOCTH 00YyYarouIuxcs, MOITOMY CaMOCTOSITEIbHOE pEeIleHUE
3a/1ay SIBJISIETCS pean3alueil 1eaTeTbHOCTHOTO IPUHIIUIIA 00yUYEeHUSI.

B crpykType mporpammbl yueOHOTO Kypca «AnreOpa» s OCHOBHOTO OOIIEro
o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEpKaTeIbHO-METOAUYECKHEe JTUHIM: «Yncna
U BBIYUCIICHHS», «AJNTeOpanuecKue BBIPAKCHUS», «YPaBHCHHS W HEPAaBEHCTBAY,
«Dynkuun». Kaxnas u3 3TUX copepkKaTellbHO-METOUYECKUX JIMHUM pa3BUBaeTCs Ha
MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aMMOJICHCTBYS C IPYTUMHU €ro JIMHUSIMH. B xo11e
U3yYCHHS] Y4YEOHOro Kypca OOydYaroIUMCS TPUXOTUTCS JIOTHYECKH PaCCyXKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M ¢ 3TUM B mporpaMmy y4eOHOTO
Kypca «AnrebOpa» BKIIOUEHBI HEKOTOPBIE OCHOBBHI JIOTHKH, MPEACTABICHHBIE BO BCEX
OCHOBHBIX pa3jiellax MaTeMaTHuecKoro oOpa3oBaHUs U CIIOCOOCTBYIOIIWE OBIAJCHHUIO
00yYarOIIMMHCS OCHOB YHUBEPCAJIBHOTO MaTeMaTH4eCKoro s3bika. CoaepikaTebHOU U
CTPYKTYpPHOH  OCOOGHHOCTBIO  y4eOHOro  Kypca  «Anre6pa»  sBISIETCS  €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxanue JMHUA «YHCTa W BBIYMCICHUS» CIY)KUT OCHOBOW JUTSl JAJTbHEUIIETO
U3YYCHHS] MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y OOYYAIOMIMXCS JIOTUYECKOTO
MBINIICHUS, (OPMHPOBAHUIO YMEHHS TIOJIb30BAThCSl  QITOPUTMaMH, a  TaKXkKe
NPUOOPETEHUI0 TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX [IJISi TOBCEIHEBHOW >KH3HHU.
PazBuTne TOHATHS O YHWCIIE HAa YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS CBSI3aHO C
pPaIMOHAILHBIMU M MPPAIMOHAILHBIME YHCIIaMU, (OPMHUPOBAaHUEM TNPEJCTABICHUN O
NEHCTBUTEIIPHOM YHCIIe. 3aBEPIICHNE OCBOSHUS YUCIOBOW JIMHUHA OTHECEHO K CPEIHEMY
o01ieMy 00pa3oBaHUIO.

CopepxaHue IBYyX alreOpandecKux JUHUN — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUST W HEPABEHCTBa» CIIOCOOCTBYET (OPMUPOBAHUIO Y OOYYAIOIIMXCS
MaTEMaTHYECKOTO anmapara, HeoOX0IMMOTO JUTsl PEIISHUS 3a/1a4 MATEMATHUKH, CMEXHBIX
NpEeIMETOB M TPAKTHKO-OPHUEHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl y4eOHBIM MaTepuayl TPYIIUPYETCS BOKPYT PAIlMOHATBHBIX BBIPAKCHUH.
AnreOpa JEMOHCTpPHpPYET 3HAYeHHE MAaTEMaTHKW KakK s3bIKa IS TOCTPOSHUS
MaTeMaTHYEeCKUX MOJIeJIeil, OMMCcaHus IPOLECCOB U SIBJICHUM peaibHOro Mupa. B 3amaun



oOydeHus anredpe BXOAIT TaKKe JajbHelIee pa3BUTHE aJITOPUTMHUYECKOTO MBILIUICHHUS,
HEO00XO0JIMMOTO0, B YACTHOCTH, JJIsl OCBOCHHUSA Kypca MH(POPMATHKH, U OBJIaJICHUE HABBIKAMU
NEAYKTHBHBIX paccyxaeHuid. IIpeoOpasoBaHue CHUMBOJBHBIX (OpM crHocoOCTByeET
Pa3BUTHIO BOOOpPaXKEHUsI, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxkannie (GyHKIMOHATBHO-TPAaQUUECKON JIMHUU HAIEJICHO Ha TMOJyYeHHE
oOy4JamuMHCcs 3HaAHUM 0 (QYHKIMSIX KaK BaKHEHIIeW MaTeMaTHYecKOW Moaenu s
OTHMCAHMSI ¥ UCCIIeI0BAHUS Pa3HOOOPA3HBIX MIPOLIECCOB U SIBJICHUI B IPUPOJIE U 0OIIIECTBE.
N3ydenune maTtepranga COCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCsl YMEHHsI UCIOJIb30BaTh
pa3uYHbIE BBIPA3UTENbHBIE CPEJICTBA S3bIKA MATEMATUKHU — CIIOBECHBIE, CHMBOJIHYECKHE,
rpaduueckre, BHOCUT BKJIaJ B (OPMHUPOBAHUE MPEICTABICHUM O POJIM MATEMATHKU B
Pa3BUTHH LUBWIN3ALMUH U KYJIbTYPBI.

CornacHo yyeOHOMY IuIaHy B 7—9 kilaccax u3ydaercs y4eOHbI Kypc «Anreopay,
KOTOpBIM BKJIIOYAeT CIEAYIONIME OCHOBHBIE pa3ienbl cojepkanusa: «Yucna u
BBIUHCIICHUS», «AJreOpandeckue BBIpAXKEHUS», «YPaBHEHHS U  HEPaBEHCTBAY,
«DyHKIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Hezien0), B 8 kinacce — 102 gaca (3 gyaca B Heneno), B 9 kiacce — 102 yaca
(3 yaca B HenENIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO0/1 OT OAHOM (OPMBI 3arucH Apodeit k
npyroi. IloHsiTue panMoOHaIBPHOTO 4YHCIA, 3alUCh, CPAaBHEHHE, YIOPSAJOYMBAHUE
palMoOHAJIbHBIX 4YHucel. Apu(METUYECKHE JEHUCTBUA C PpPalUOHAIbHBIMU YHUCIAMH.
Pemenue 3a1a4 u3 peanabHON NPAaKTUKK HA YACTH, HA IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeNEeM: OPeIeTIeHIE, IPE0Opa30BaHNE BEIPAKEHUI
Ha OCHOBE OIpe/IeIeHUs], 3aKch 00ybIINX yncel. [IpoeHTsl, 3anich IpOIEHTOB B BUJIE
IpoOu 1 1podu B BUJE NPOLEHTOB. Tpu OCHOBHBIE 3a/1a4M HA MPOLEHTHI, PEIICHHUE 3a/1a4
U3 peaJbHON IPAKTUKH.

[TpuMeHeHrEe NPU3HAKOB JIEIUMOCTH, Pa3JI0OKEHHE Ha MHOXKMTEIU HaTypaJbHBIX
YHUCEl.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IpsiMasi ¥ 0OpaTHast IPOIOPLUOHATIBHOCTH.

AJuredpanyeckue BbIpaKeHUs

IlepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUS C INepeMeHHoM. JlomycTumble
3HaueHus IepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTH MEXIy BEIMYMHAMHU B BHJE
¢dopmynbl. Beruncnenuss no ¢opmynam. I[IpeoOpazoBaHne OyKBEHHBIX BBIPaKEHUM,
TOKJECTBEHHO PAaBHbBIC BBIPAXKEHMs, IpaBUja MpeoOpa3oBaHMUsl CYMM M MPOU3BEICHUM,
IpaBWJIa PACKPBITUS CKOOOK M MPUBEIEHUS OI0OHBIX CIIAraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

OpHousteHbl M MHOrowieHsl. CreneHb MHoOrowieHa. ClOXeHHE, BBIYMTAHUE,
YMHOX€HUE MHOTOWICHOB. POpMyJbl COKPAIEHHOTO YMHOMKEHHMS: KBAaJApaT CyMMbl U
KBagpar pasHocth. DopMmyna pa3sHOCTH KBaAparoB. PasnokeHMe MHOTOWICHOB Ha
MHOXHUTEIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUS, MpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTDb YPAaBHEHUM.

JInHeitHOE ypaBHEHHUE ¢ OJHOM NIEPEMEHHOM, YUCIIO KOPHEN JINHEMHOIO YPaBHEHHS,
penieHne TMHENHBIX ypaBHeHU. COCTaBIIEHHE YPaBHEHUM 10 YCIOBUIO 3a7aun. Pemenne
TEKCTOBBIX 3a/1a4 C IIOMOILBI YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMs IepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEWHBIX YpaBHEHMH C ABYMs MEpEeMEHHBIMU. PerieHue cucreM ypaBHEHHH criocoOoM
OACTaHOBKHU. [IpuMepshI penieHnst TEKCTOBBIX 3a7a4 C IOMOIIBI0 CUCTEM YPAaBHEHUM.

DyHKIMHA

Koopaunara Touku Ha mpssMoi. YuciaoBele MpOMEXYTKU. PaccTossHre MEX Iy 1BYyMs
TOYKAMU KOOPJAWHATHOM IIPSMOM.

[TpsimoyronpHas cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca 1 OpJInHaTa TOYKU Ha
KoopJauHaTHOW miockocTH. [lpumepsl rpadukoB, 3agaHHBIX (opmynamu. YrteHue
rpa¢ukoB peanbHbIX 3aBucuMocTel. Ilonstue ¢pynkumu. I'padux Gynkumu. CoiicTBa
¢Gyukuuii. Jluneinas ¢yukuus, eé rpaduk. I'paduk ¢ynkmmu y = [x|. ['paduueckoe
pelLlIeHNE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPaBHEHUM.

8 KUIACC



Yucaa v BLIYMCICHUS

KBanpaThsiii kopenb u3 yncia. [lonstue 06 uppanuoHaibHOM yucie. JlecaTnanbie
MPUOJIMKEHUS UppalluOHANIBHBIX yncell. CBoMCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH
U HUX TMpUMEHEHHEe K TMpeoOpa30BaHUIO UHCIOBBIX BBIPAKCHUH M BBIYUCICHUSM.
JlericTBUTENIBHBIE YKCIIA.

Crenessb C 1eNbIM MTOKa3aTeneM U €€ cBoricTBa. CTaHJapTHAs 3alUCh YUCIA.

Anrebpanyeckue BeIpaKeHUIAJITeOpandeckne BbIpaskeHUus

KBanpaTHblii TpEXUIIEH, PA3JIOAKEHUE KBAAPATHOTO TPEXUWIEHA HA MHOKUTEIH.

AnreGpanueckas a1podb. OCHOBHOE CBOMCTBO anreOpanueckor apoou. CroxeHue,
BBIYMTaHUE, YMHOXEHUE, JIeJICHHE anreOpanyeckux ApooOeit. ParimoHanbHbie BRIpaXKeHUS
U UX MpeoOpa3oBaHueE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEW KBaJIpaTHOIO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHEeHUN, CBOIAIIMXCA K JIMHEMHBIM M KBaapaTHbIM. [Ipocrtenmme
JIpOOHO-palOHATIbHBIE YPABHEHUS.

['padmueckas wuHTEpHpeTanus ypaBHEHHH C JByMs MEpPEeMEHHBIMH U CHUCTEM
JIMHEHHBIX YPAaBHEHUH C IBYMsI IEpEMEHHBIMU. [IpuMepsl pelieHnst CuCTeM HETMHEUMHBIX
YPaBHEHUU C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 aNredGpandeckumM crocooom.

UucnoBble HEpABEHCTBA M MX CBOWCTBAa. HepaBEHCTBO € OJIHOW NEPEMEHHO.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHElHbIE HEPAaBEHCTBA C OJHOW NepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKINMDYyHKINHA

[Tonsitne ¢ynkunu. OOnacTb OMpPENENEHUs] U MHOXXECTBO 3HAUEHHH (DYHKLHUU.
CriocoObl 3a1aHusI PYHKIUH.

['paduk dpynkuuu. Urenne cBoiictB ¢pyHKuu mo e€ rpaduky. [Ipumeps! rpadukon
GyHKIHHI, OTpaXkalolUX peaibHbIe MTPOIIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSMYIO M 00paTHYIO MPOMOPIIUOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. yukiun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe peienue ypapHeHuii
Y CUCTEM yPaBHEHUM.

9 KUIIACC

Yuciia 1 BHIYUCICHUSA

PanmonanbHble 4Kcna, UppalMOHAIbHBIE YHCIA, KOHEYHble U OECKOHEUYHbIE
JecsITUYHbIe IpoOH. MHOXECTBO ACHCTBUTENBHBIX YHCEN, ACHCTBUTENbHbIE YUCIA KakK
OECKOHEUYHBbIE JeCATUYHbIE JApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>ECTBOM JEHCTBUTENIbHBIX YHCEII U KOOPAUHATHOUN MPSIMOM.

CpaBHeHHE  JCHCTBUTENBHBIX  YHCeN,  apu(MeTHYecKHe  JEeHCTBUS  C
JIEMCTBUTEIIbHBIMY YHACIIAMH.

Pa3zMepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JITUTEIIEHOCTD MPOLIECCOB B OKPYIKAIOIIEM
MUpe.

[TpubnmxEHHOE 3HaUEHNE BETMYMHBI, TOYHOCTH puOmmKkeHus. OKpyriieHue Yrced.
[Ipukuaka u OLlCHKA Pe3yIbTaTOB BEIYMCIICHU .

YpaBHeHUs 1 HEPABEHCTBA

JIuneliHoe ypaBHeHue. PelieHne ypaBHEHHUM, CBOAAIINUXCS K JIMHEWHBIM.



KBagpatHoe ypaBHeHue. PenieHne ypaBHEHMH, CBOASIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pelieHUs ypaBHEHUHW TPETbEd M UYETBEPTOU
CTEIIEHEN PA3JIOKEHUEM Ha MHOKUTEIU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHeHHM. PemieHne TEKCTOBBIX —3aaay
anreOpanyecKkuM METOJIOM.

VYpaBHeHuE ¢ IByMsi IEpEMEHHBIMU U ero Tpaduk. Perenne cuctem aByX JTMHEHHBIX
YpaBHEHUU ¢ ABYyMs IEPEMEHHBIMU. Pelienne cucreM JByX YpaBHEHH, OJHO U3 KOTOPBIX
JUHEHoe, a Jpyroe — BTOpoil crteneHW. ['paduyeckas HHTEpIpeTALMs] CUCTEMBI
YPaBHEHUU C JBYMs IIEPEMEHHBIMH.

Petiennie TeKCTOBBIX 3a7]a4 alIreOpanvuecKuM CIIOCOOOM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB € OJJTHOM IIEPEMEHHON. Pemenne cucreM JINHEUHBIX
HEpPAaBEHCTB C oOAHOW nepemeHHoW. KBaapaTHele HepaBeHcTBa. ['padumueckas
MHTEpIpETAIUsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

OyHKIMNDYHKIIUT

KBanpatuunast ynkius, e€ rpadux u cBoiictpa. [lapabomna, KOOpIuHATHI BEPIITNHBI
napaboJibl, OCb CHMMETPHUH MapaloIbl.

['paduku pynkuumii: y =kx,y=kx+b,y=k/x,y=x3,y= VX, y = x|, u ux cBoiicTBa.

Uucnossle nociaeaoBaTeIbHOCTH YHCI0BbIE NOCIeI0BATEIbHOCTH U NPOTrPeccHu

[loHsATHE 4YMCIOBOM  ITOCIENOBATENIBHOCTH. 3aJaHUE  IOCIEA0BATEIbHOCTH
pPEKYpPpEHTHOM GopMyIoi 1 GopMyJIOH n-TO YjIeHa.

Apudpmernyeckass U TreoMeTrpuueckas mporpeccud. @PopMynbl  n-ro  4ieHa
apumeTuecKoi U reoMeTPUUECKON MPOTrpeccrii, CyMMbI TIEPBBIX /1 YJICHOB.

N300pakeHue 4ieHOB apu(pMETHYECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu
Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBII M SKCHOHEHIHWAIbHBIA pOCT. CIOXKHbBIC
IIPOLICHTBI.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrPaMMbI YU4eOHOTO Kypca «Amredpar
XapaKTePU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIUTAHHUE:

MPOSIBIICHUEM HHTEPECa K MPOUIJIOMY M HACTOAIIEMY POCCUMCKOW MaTEeMaTHKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHMIKECHHUSM POCCUUCKHX MAaT€MaTUKOB M POCCHUCKOU
MaTeMaTUYECKOM IIKOJIbI, K HMCHOJIb30BAaHUIO ATUX JIOCTH)KEHUU B JIPYTUX HayKax H
NpUKIAIHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBITIOJIHCHHIO O0SI3aHHOCTEH TpakJaHWHA M peajii3allii €ro Mpas,
MpeACTaBICHUEM O MATEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SBJICHUH, TpPOILEAyp TpakIaHCKOro oOIecTBa (HampuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO D3THUUYECKHUX TPOOJEM, CBS3aHHBIX C MPaKTHUYECKUM
MPUMEHEHUEM JIOCTH)KEHWM HayKd, OCO3HAHMEM BaXXHOCTH MOPATbHO-ITHYECKUX
MIPUHIIMIIOB B ICSITEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTUE€ B pEUICHUM MPAKTHYECKUX  3a7ad
MaTeMaTUYECKOM  HAIPABICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMaTHUYECKOIO
oOpa3oBaHUsT Ha TMPOTSHKEHUH BCEH KU3HM JJIA YCICIIHOH MpodecCHoHaIbHON
NEATeTbHOCTH W Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUIYAJIbHON TPaeKTOPUU OO0pa30BaHUSI U JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K DMOIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIIPHSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajad, peIICHUM, PpacCyXJACHUN, YMEHUIO BHUJICTh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

OpHUEHTAILIEN B AEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, IPUPOILI K 00IIeCTBa, TOHUMaHHEM
MaTeMaTHYeCKON HayKH Kak cepbl YEIIOBEUECKOM NeATeIbHOCTH, 3TANOB €€ pa3BUTUA U
3HAUUMOCTU [JJii Ppa3BUTUS IUBUIM3AIMU, OBJAJACHUEM S3bIKOM MAaTeMaTUKU U
MaTeMaTUYECKOM KYyJIbTYpOH Kak CpeICTBOM MO3HAHUS MUPaA, OBJIaJICHUEM NPOCTEHIITUMHU
HaBBIKAMH HCCJIEOBATEIILCKOM JIEATSIIHHOCTH,

6) ¢usuueckoe BocnuTaHWe, G(opMUpPOBaAHUE KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0JIATOMOJIYYHSA:

TOTOBHOCTHIO MIPUMEHATh MAaTEMAaTUUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbS,
BEJICHUsI 370pOBOTO 0Opasza >KWU3HU (370pOBOE MHUTaHUE, COATTAHCHUPOBAHHBIA PEXUM
3aHATHI U OTJbIXA, pEryJisipHas (u3ndecKkasi akTUBHOCTD), CHOPMUPOBAHHOCTHIO HABBIKA
peduiekcuu, MpU3HaHUEM CBOETO MpaBa Ha OMMUOKY M TAaKOTO K€ MpaBa APYTroro 4eIOBeKa;

7) 3K0J10TMYEeCKOe BOCIINTAHUE:

OpUEHTAIlMEll Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUU JUIs PElIeHHs 3aJad B
00J1aCTH COXPAHHOCTH OKPYKAIOIIeH Cpelbl, IJIaHUPOBAHMS TMOCTYNKOB M OIEHKH HX



BO3MO’KHBIX IIOCIIEICTBUH JUI OKpY’KaIOLIeH cpeibl, 0CO3HAaHUEM II100aJIbHOr0 XapakTepa
HKOJIOTUYECKHX MPOOIeM U MyTel X peLIeHHUs;

8) ananTanus K M3MEHAOIMMCSH YCJIOBUAM COLHAILHOM M IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOECIl KOMIIETEHTHOCTH 4epe3 IMPAKTUYECKYIO JIESATEIbHOCTh, B TOM YHUCIIE YMEHHUE
YUUTBCS Y APYTUX JIOJeH, MpruoOpeTaTh B COBMECTHON AESTEIbHOCTU HOBbIE 3HAHMS,
HaBBIKM U KOMIIETEHLIMU U3 OIbITA APYTUX;

HEO0OXOIMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHMM, B TOM 4HUCi€e (HhOPMYIUPOBATH
UJIed, NOHATHUS, TUIIOTE3bl 00 0OBEKTaX M SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlHIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KAaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS
U JIeHCTBUS, (POPMYIHPOBATH U OLEHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEJIMETHBIE PE3YJIbTATbBI

ITo3naBaTeIbHbIE YHuUBEpPCAJIbHBIC y‘leﬁHbIe HeﬁCTBHﬂ

ba3oBrble Joruyeckue AeHCTBHUA:

® BHUIBIATH M XapaKTEPU30BAaTh CYMICCTBEHHBIC TPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, MOHSTHUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ompeneyeHus  TOHATHH, yCTaHaBINBATh CYIIIECTBEHHBIH NIPU3HAK
KJaccu(ukaluyu, OCHOBaHMS JUid OOOOIIeHHs W CpaBHEHUS, KpUTEpUU
POBOJIMMOTO aHAIIN3A;

® BOCIPUHHUMATH, dopmynupoBaTh M TIpeoOpa3oBBIBATH  CYXKICHHS:
yYTBEpAUTEIbHBIE M OTPUIIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIC,

® BBIIBJIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHUS B
dakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, MPEAaraTb KPUTCPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNIA;

e JenaThb BBIBOJABI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHNUH, YMO3aKIIOUSHNUHN TI0 aHAJIOTHH;

e pa3duparh JOKa3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUN (TMpsMble U OT
NPOTHBHOTO), TPOBOAHUTH CAMOCTOSATEIBHO HECIOXKHBIE JIOKA3aTEIbCTBA
MaTeMaTH4ecKuX (pakToB, BEICTpaMBAaTh apryMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaATh cioco0 pemnieHnus yueOHoH 3a1a4l (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BBIOMpATh HamOOJIee TMOAXOMANIMA C YYETOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciieqoBarebcKie AeHCTBUA:

® UCIOJB30BaTh BOMPOCH KaK WCCIEAOBATEIbCKHI WHCTPYMEHT TIO3HAHUS,
dopmynupoBaTh  BONPOCH, (UKCHpyOIME MPOTUBOpEUHe, MpolieMy,
CaMOCTOSTEIbHO YCTAaHABIMBATh MCKOMOE W JaHHOE, (hOpPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;



NPOBOJUTH IO  CAMOCTOSITENIBHO  COCTaBJICHHOMY IUIaHY  HECJIOXHBIN
IKCIEPUMEHT, HEOOJBIIOE HCCIECIOBAHUE IO YCTAHOBJICHUIO 0OCOOEHHOCTEH
MaTeMaTH4YeCKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;
CaMOCTOSATEIBHO (OPMYJIUPOBATH OOOOIICHUS W BBIBOABI TI0 pE3yibTaTaM
NPOBEACHHOTO HAOMIOACHHS, HCCICIOBAHUS, OLEHUBATh JOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IICHUH;

NPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpPoIlecca, a TaKXKe BBIIBHTATh
MIPE/ITIOTI0XKECHHS O €T0 PAa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c undopmanmeii:

BBISIBJIATh ~ HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(QOpPMAlMM, JAHHBIX,
HEOOXOIMMBIX Ul pELIeHMS 3aa4u;

BbIOMpPATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBaTb U  UHTEPIPETUPOBATH
MH(OPMALIUIO PAa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS;

BbIOMpaTh (GOpMy Ipe/CcTaBICHUS MHPOPMALIUKA U WLTIOCTPUPOBATH pEIIaeMble
3aJ]auu CXeMaMHU, JuarpaMMaMy, HTHOM rpa@uKoi u 1X KOMOWHAIUSIMY;
OLICHMBATh HAJEKHOCTh HH(POPMALIUU 110 KPUTEPUAM, IPEI0KEHHBIM YUUTEIEM
Wiy chOpMYJIUPOBAHHBIM CAMOCTOSTENIBHO.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCAJIbHBIC y‘leﬁHble }IeﬁCTBHHZ

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKJICHHS B COOTBETCTBHM C YCJIOBUSAMU U
[eNsIMA  OOIIEHUs], SICHO, TOYHO, TPAaMOTHO BBIPAXXAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY PELICHMs 3a/auH,
KOMMEHTHPOBAThH TIOJTYYCHHBIN Pe3yNbTaT;

B XO0Je OOCYXXICHHS 3a/]1aBaTh BOIPOCHI IO CYHIECTBY OOCYKJaeMOH TEMBI,
npoOJeMBbl, perraeMoil 3amadyu, BBICKA3bIBaTh WICH, HAIllCJICHHBIE Ha MOHMCK
peIIeHus, COMOCTABIATh CBOM CYXKIEHUS C CYKICHUSAMU IPYTHX yYaCTHHKOB
nyanora, 0OHapy»XUBaTh pa3iHyue M CXOACTBO MO3MIUN, B KOPPEKTHOH (opme
(bopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHHS;

NPEJCTABIATh PE3yNbTaThl PELICHUs 3aJlauM, HKCIEPUMEHTA, HCCIIEIOBaHUS,
MPOEKTa, CaMOCTOSITETFHO BHIOMPATh (hOpMaT BBICTYIUICHHS C YYETOM 3aaad
NPE3eHTAlUN U OCOOCHHOCTEN ay TUTOPHH;

NMOHMMAaTh M WCIOJB30BaTh IMPEHMYIIECTBA KOMAaHIHOW W HWHIUBUAYATbHON
paboThI MIPH pelIeHNH YYEOHBIX MAaTEeMAaTUYECKHX 3a]1aY,

NpPUHUMATh 1€ COBMECTHOW MAESTEIHHOCTH, IIAHUPOBATH OpPTaHHU3AIHIO
COBMECTHOW pabOThI, paclpeaensiTh BUAbl pabOT, JOrOBApUBATHCS, 00CYXAATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJILKHX JTFOJICH;
y4acTBOBaTh B I'PYMMOBBIX (hopMax paldoThl (0OCYykJIeHus, 0OMEH MHEHUSIMHU,
MO3TOBBIE IITYpMBbl M JApPYTUE), BBIIOJHATH CBOK 4YacTb pPabOTBI U
KOOPJMHUPOBATh CBOM JCWCTBHS C JAPYTUMHU UWICHAMH KOMAaHJbI, OICHHBAThH
Ka4eCcTBO CBOETO BKJIa/1a B OOIIMI MPOIYKT 11O KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKAMH B3aMOJICHCTBHUS.

PeryasiTuBHbIe yHHBepcaJbHbIe ydeOHbIe 1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITEIHHO COCTABJIATH IUIAH, allTOPUTM PELLEeHus 3a/1auu (WK ero 4acThb),
BBIOMPATh CHOCO0 PEHICHHUS ¢ YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BapUaHThl PEIICHUN C
y4ETOM HOBOW MH(OpMAITHH.
CaMOKOHTPOJ1b, IMOIUOHAIbHBIH HHTEJLIEKT:

e BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJS Ipoliecca U pesyibTaTa
pELICHNs] MaTEMAaTUYECKOM 3aauH;

® TMPEIBHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUHU 3aJ]1ayH,
BHOCUTb KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

® OIICHHUBAaTh COOTBETCTBUE pE3yJibTaTa AECATEIBHOCTH MOCTABICHHON LEIH W
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTIKEHUS WJIA HEIOCTIDKEHUS IEIH,
HAXOJUTh OLINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATbBI

K xoniy o0ydyenus B 7 kjacce 0OydarolIUiics MOMYyUUT CIEAYIOIINE IPEIMETHbIE
pe3ybTATHI:

Yucsia 1 BIYHCTEHHSA

BbInonssaTh, couerast yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(PMEeTUYECKUE JeHCTBUS C
paMOHATEHBIMA YHCTIAMH.

HaxoauTe 3Hau€HUs YMCIOBBIX BEIPAXKEHUH, IPUMEHSATh pa3HO00Opa3Hble ClIOCOObI U
NpUEMBI BBIYUCIICHUS 3HAYCHUN TPOOHBIX BBIPAKEHUH, COAEepKAIIUX OOBIKHOBEHHBIC U
JeCSITUYHBIE IPOOH.

[lepexoautrs OT onHOW (OpMBI 3amucu Yucenl K Jpyroil (mpeoOpa3oBHIBATH
JECSITUYHYI0 ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATP W YIIOPSAJOYNBATH pAIllHOHAIBHBIC YUCIIA.

OKpyIJISITh YKCIa.

BEIMONHATE TMPHUKUAKY W OLEHKY pe3yibTaTa BBIYUCICHUH, OICHKY 3HAYCHH
YHCIIOBBIX BBIPQKCHHWHA. BBIMONHATE JEHCTBUS CO CTEMEHSMH C HATypalbHBIMU
NoKa3aTesIMU.

[TpuMeHsATh, TpPU3HAKK JETUMOCTH, pPa3IOKEHHE Ha MHOXHUTEIH HaTypaJbHBIX
qucen.

Pemrate mpakTHKO-OpUEHTHPOBAHHBIE 33729, CBA3aHHBIC C OTHOIICHHEM BEIUYHH,
NPONOPIHOHAIBHOCTHIO BEIMYHMH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3yJIbTaThl pEIICHUS
3a7a4 ¢ y4ETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

AJuredpanveckue BbIpaKeHUs

Hcnonp3oBath anreOpanyecKyr0 TEPMUHOJOTHIO M CHMBOJHKY, NMPUMEHATH €€ B
npoliecce OCBOSHUS y4eOHOTo MaTepuaa.

Haxonute 3HaueHuss OyKBEHHBIX BBIPAXCHWH TpU 33JaHHBIX 3HAUYCHUSIX
NIepEMEHHBIX.

BbeImonHATE mpeoOpa3oBaHUsl IENOTO BHIPAKCHUS B MHOTOWIEH MPHUBEICHHEM
NOJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BBIMONHATE yMHOKCHHE OJTHOYWICHA HA MHOTOWIEH ¥ MHOTOYJICHa HAa MHOTOYJICH,
OPUMEHATH POPMYJIBI KBaIpaTa CYMMBI U KBaJpaTa pa3HOCTH.



OcymiecTBaATh pa3I0KeHUE MHOTOUJICHOB HA MHOKUTEIIN C IIOMOILIBIO BBIHECEHUS
3a CKOOKM OOHIer0 MHOXHTEINs, TPYNIHPOBKH CJlaraeMblX, NpUMEHEHUs (HopMys
COKPAILLIEHHOTO YMHOXXEHUS.

[TpumensTh NpeoOpa3oBaHMUsT MHOTOWICHOB [UIsl PEUICHHUS pPa3IMYHBIX 3aJad W3
MAaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON ITPAKTUKHU.

Hcnons30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMM IOKa3aTeIsIMU IS
peoOpa30BaHMsI BBIPAKECHHI.

YpaBHeHUs 1 HEPaBEHCTBA

Pewate nuHelHbIE ypaBHEHUSI C OJTHOW NIEPEMEHHOM, MPUMEHSIS IPAaBUIIA MIEPEX0a
OT HCXOJHOTO YPaBHEHHMsI K paBHOCWIBHOMY €My. [IpoBepsTh, SABIAETCS 1M YUCIIO KOPHEM
YpaBHEHUS.

[TpumeHsTh rpaguuecKkue METOAbl NPU PEIICHUM JIMHEWHBIX YpPaBHEHHH M HX
CHCTEM.

[TonGupath mpuMepsI Map YUCe, SIBISIFOIINXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C
JIBYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TUIOCKOCTH TpadUK JIUHEHHOrO YypaBHEHUS C IBYMS
MEePEMEHHBIMU, TTOJIB3YSCh IPaUKOM, MPUBOIUTH IPUMEPHI PEILICHUS] YPABHECHHUS.

Pemats cucTembl IBYX JMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU, B TOM YUCIIE
rpauIecKy.

CocCTaBIIATh U pelIaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JINHEMHBIX YPaBHEHUH 110
YCJIOBHIO 3a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauM IOJTy4YEeHHbIN
pe3ymbTar.

DyHKIMHA

N3o00paxkaTh Ha KOOPAMHATHOW MPSMOW TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJbl, 3alKCBIBATh YHUCJIOBBIE NPOMEKYTKH Ha
areOpanyeckoM si3bIKe.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOPJAMHATaM, CTPOUTh
rpaduku muHeHHbIX GyHKIuid. Ctpouts rpaduk GyHKIMU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIUN U3BECTHBIE 3aBUCHMOCTH MEXIYy BEJIMYMHAMMU:
CKOpPOCTb, BpEMsl, PAcCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb, NPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

HaxoauTh 3HaueHre pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumarh rpaduueckuii crocod TMpeAcTaBICHUs M aHaidu3a WHGOPMAIINH,
U3BJIEKaTh U WHTEPIPETUPOBATH MH(GOPMALHMIO U3 TpadUKOB peasbHBIX IMPOILIECCOB U
3aBUCUMOCTEMN.

K koHiy o6yuenus B 8 kijiacce oOydaromuics MOJYyYUT CIEAYIOLUIUE MpeIMETHbIC
pe3yJIbTaThI:

Yucaa 1 BIYMCICHUS

Hcnonp30BaTh HavyaJbHBIE MPEACTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX YUCET
JUISl CPaBHEHHUS, OKPYIJICHMS] M BBIYMCICHHM, H300pa)kaTb JEWCTBUTENbHBIE YHKCIA
TOYKaMH Ha KOOPAMHATHOW MPSIMOM.

[TpuMeHsSTh TOHATHE aAPUPMETHIECKOTO KBaIPAaTHOTO KOPHS, HAXOAUTH KBaIpaTHbIC
KOPHH, HWCIIOJNB3yS TPU HEOOXOJUMOCTH KaJbKYJSITOP, BBIMOJIHATH MPeoOpa3zoBaHUS
BBIPa)KEHUH, COJIEpKAIIUX KBAaIpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3aucu OOJBIINX U MAJIBIX YUCEI C ITOMOUIBIO IECATHYHBIX IpoOei u
crernenei yucna 10.



AnreOpanyeckue BbIpasKeHHsI

[TpuMeHATh MOHATHE CTENEHM C IIeJIBIM IOKa3aTeseM, BBIIOJIHATh IPeo0pa3oBaHus
BBIPAKEHUH, COJEPKALIUX CTENEHU C LIEJIbIM MOKa3aTEeIEM.

BBINONHATE TOXIECTBEHHbIE NPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IpaBWJI JE€HCTBUN HAJ MHOTOWIEHAMH U aareOpandecKuMH IpoOsSIMH.

PackiiagpiBaTh KBaJApaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumensaTs npeoOpa3oBaHMs BBIPAKEHUM JUIsl pEIIeHUs pPa3JIMYHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOMU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHelHblE, KBaJpaTHbIE YpPAaBHEHUS U pallOHAJbHbIE YpaBHEHUS,
CBOJSIINECA K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBoaNTH, MpPOCTEHIINE UCCIEAOBAHUSA YPABHEHUW U CUCTEM YpPAaBHEHUH, B TOM
YyHyclie C MpUMEHEHUEM TrpaduyecKux IMpeacTaBleHui (ycTaHaBiIMBaTh, WMEET JIU
YPaBHEHME WUJIM CUCTEMA YPABHEHUI PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT cIO0BECHOU (POPMYIIMPOBKHU 33auu K €€ anredpanyeckoi MoAenu ¢
IIOMOUIBIO COCTaBJICHUs YPAaBHEHHs WIM CUCTEMBl ypaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 33aJau MOJyYE€HHbIN pe3yJIbTarT.

[TpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U CPABHEHMS, OLICHKH, pEIlaTh
JUHEWHbIE HEPAaBEHCTBA C OJHOM MEPEeMEHHON M UX CHUCTEMBbI, JaBaTh I'padUUecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIMHA

[Tonumath M HCMONB30BaTh (YHKIUMOHAIBHBIE TOHATUS W S3bIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HaYEeHUs ), OTIPEAETATh 3HaUeHNE (DYHKIIMU 10 3HAYCHUIO apIyMEHTa,
OTNpeJeNATh CBOMCTBA (PYHKIMHU 110 €€ rpaduKy.

Crpouts rpaduku 31eMeHTapHbIX QPYHKIMI BUAA:

y =k/x,y =x2,y = x3,y = ||, y = VX, onucbIBaTh CBOHCTBA YHCIOBOI DYHKITHH MO
e€ rpaduky.

K xoniy o0y4yenus B 9 kjacce oOydaroluiics MOMyYUT CIAEAYIOIINE IPEIMETHbIE
pe3yJbTaThI:

Yuciia 1 BBIYUCICHUSA

CpaBHUBATh U YyNOPSA0YMBATh PALIMOHAIBHBIE U UPPALMOHAIIBHBIE YNCIIA.

BoinmonusaTe apupmeTrnyeckue ACHCTBUS C pPalMOHAIBHBIMU YHCIIAMH, COYeTas
YCTHBIE Y TUCBMEHHBIE TPUEMBI, BBINOIHATH BBIYUCIEHUS C UPPAMOHAIBHBIMHU YUCIIAMH.

HaxomuTh 3HaueHMs] CTeNeHeW C LEeNbIMH IOKa3aTeNlIMU U KOPHEH, BBIYUCISATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUH.

OkpyrasTe  JeHCTBUTEIbHBIE  4YMCIA, BBIIOJHATh HPUKUAKY  pe3ysibTara
BBIYHCIICHUH, OLIEHKY YHCIIOBBIX BbIPaKEHUH.

YpaBHEeHUsA M HEPABEHCTBA

Pemars nuHelHble W KBaJpaTHbIE ypaBHEHHUsS, YPaBHEHMSI, CBOASIIMECS K HUM,
NpOCTENIINE TPOOHO-PAIIMOHATIBHBIC YPABHEHHUS.

Pemath cuctemsl ABYX JMHEHHBIX YpaBHEHUN C ABYMs MEPEMEHHBIMU U CHUCTEMBbI
JIByX YPaBHEHMI, B KOTOPHIX OJJHO YPABHEHUE HE SIBIISAETCS JIMHEUHBIM.

Pemarp TekcTOBBIEC 3aaYu anreOpandeckuM CIIOCOOOM C IMOMOIIBIO COCTABIICHUS
YpaBHEHHMSI UJIM CUCTEMBI IBYX YPaBHEHUM C IByMS IEPEMEHHBIMU.



[TpoBoaUTH MpocTeiilie UCCIeOBaHUS YPaBHEHUN M CUCTEM YpPaBHEHUM, B TOM
quciie C TpUMEHEHHEM TrpapuuecKux mpeacTaBieHuil (yCTaHaBIMBaTh, WMEET JU
ypaBHEHHUE WM CHCTEMA YPAaBHEHUHN PELICHHS, €CIIM UMEET, TO CKOJIBKO, U IPOYee).

Pemath nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300pakaTh pellleHue
HEPaBEHCTB HA YMCIOBOW MPSIMOH, 3aIUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Pemarh cucTteMbl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE€ HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOM
NPSMO#i, 3aMUCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA NP PEUICHUH Pa3IMYHBIX 3a7ad.

DOyHKUUH

PacrioznaBath GyHKIMM HW3ydyeHHBIX BUAOB. [loka3piBaTh CXeMaTUYECKU
pacrojoKeHNEe Ha KOOPAUHATHOM TUNIOCKOCTH TpadukoB QyHKUMN BUaa: y = kx, y = kx +
by =k/x,y=ax2 + bx + ¢, y =x3, y = Vx, y = |x|, B 3aBUCHMOCTH OT 3HAa4YCHHIA
K02(PUITMEHTOB, ONTUCHIBATH CBOMCTBA (YYHKITHHA.

Crpouth U wu300paxaThb CXEMaTUYECKW TpaduKu KBaIpPaTHUUHBIX (DYHKLIHMH,
OMKCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIHI 11O UX rpadukam.

Pacno3naBate KBagpaTHuHylo (QyHKOHIO TO QopMyse, TPUBOAUTH TNPUMEPHI
KBaJIPATUYHBIX (PYHKIIMI U3 peasbHOU KU3HU, (HU3UKU, TEOMETPUH.

YuciaoBble MOCJIe10BATEIbLHOCTH U MPOTPecCuu

Pacnio3naBate apu(MeTHYECKyl0 M TEOMETPHUYECKYIO0 TPOTPECCHH TpPU PA3HBIX
croco0ax 3a/laHusl.

BEIMOMHATE BEIYHUCICHHS C UCMIOIB30BaHUEM (POPMYJI N-TO WieHa apu(hMEeTHIECKOH
¥ T€OMETPUUYECKON IPOrPecCrid, CyMMbI TIEPBBIX N YJICHOB.

N300pakaTs 4IeHBI MOCIEI0BATEIFHOCTH TOYKAMH Ha KOOPAWHATHON TUIOCKOCTH.

Pemrate 3amaum, cBsi3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIHHOCTSIMHU, B TOM YHCIIC
3aJ1auu U3 peajbHOM KU3HHU (C UCIIOIB30BAaHUEM KAJIBKYJISTOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KUIIACC

KoJan4yecTBO 4acoB DJIEKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB H TeM Kontpoapueie  TIpakTuueckue (undposbie)
NMporpaMmal Bcero 5 5 o0pa3oBaTtejibHbIE
padoThI padoThI pecypesI
1 Yucna v BEIYUCICHUS. 75 1 bu6anoreka IIOK
PamuonansHble yncia https://m.edsoo.ru/7f415b90
bub6anoreka IIOK
2 Anrebpandeckue BEIpaKCHUS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
3 ¥ PaBHEHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. o4 1 bubanoreka LHOK
DOyHKITUN https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> TosTopenue u 0bobmenme 6 I https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME




8 KVIACC

Kosaun4vecTBo yacon DJIeKTPOHHBbIE
Ne i/ E;::;le:::me PAICIIOB H TEM Beero Kontpoabusbie IIpakTuyeckue glg;g?::ab;;)]bﬂme
padoThI padoThI pecypeb

1 Yucna ¥ BBIYUCICHHUS. 15 bu6mmoreka [IOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8

) Yucna u BerunciaeHus. CTeneHs ¢ 7 bu6anoreka IIOK
[[EJIBIM MOKa3aTelieM https://m.edsoo.ru/7f417af8

3 AnrebpanydecKkue BhIpaKEHUSI. 5 1 bubnuorexa [IOK
KBanpaTHblii TpéxusieH https://m.edsoo.ru/7f417at8

4 AnreOpandecKkue BEIpaKCHUS. 15 1 bubanoreka [JOK
AnrebGpanueckas 1po0b https://m.edsoo.ru/7f417af8

5 VYpaBHEHUS 1 HEPABEHCTBA. 15 1 bubnuorexa [{OK
KBanpartnsie ypaBHEHUS https://m.edsoo.ru/7f417af8

6 YpaBHEHUS U HEPABEHCTBA. 13 bubnuoreka [IOK
CucreMbl ypaBHEHU https://m.edsoo.ru/7f417af8

7 VYpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnuorexa [JOK
Hepasencrtra https://m.edsoo.ru/7f417at8

bubnuoreka [IOK
8 ®yHKIUHH. OCHOBHbIE NOHATHS > https://m.edS(I)_E).ru/7f417af8

bubmuoreka [IOK
? OyHKUHH. THCIOBBIE GYHKILH ? https://m.edS(])_E).ru/7f417af8

bu6mmoreka IIOK
10 Hosropenne u obobmene 6 2 https://m.edS(])-E).ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




9 KJIACC

KosinvecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undposwbie)
n/n NPOorpamMMbIl Bceero Kontpoabubie  Ipakruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna v BBIYUCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7t419d08
) YpaBHEHHS U HEPABEHCTBA. 14 1 bubnuorexa [IOK
YpaBHEHHUS C OTHOW EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHEHHS U HEPABEHCTBA. 14 1 bubnuoreka [IOK
Cucrembl ypaBHEHHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHHUs U HEPABEHCTBA. 16 1 bubanoreka [JOK
HepasencTna https://m.edsoo.ru/7f419d08
bu6anoreka IIOK
: Gyrkim 16 ! https://m.edsoo.ru/7f419d08
bubanoreka [JOK
6 YuciioBEIE NOCIIENOBATEILHOCTH 15 1 https://m.e dS(I)_E).ru 7£419d08
7 [ToBTOpenue, 0606IICHHE, 18 | bu6anoreka IIOK
CUCTEeMaTH3alNs 3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KoHTpoJubHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Hara
U3y4eHHs!

DJIeKTPOHHBbIE HU(PPOBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

[lonsiTHE paMOHAIBLHOTO
qucia

Apudmerndeckue
JIEUCTBUA C
paIMOHAILHBIMH YHCIaMHU

Apudpmernyeckue
NENUCTBUA C
palMOHATBHBIMA YHACIIAMU

Apudmernyeckue
JIEUCTBUS C
palMOHANIHBIMH YHCIaMHU

Apudmernyeckue
JIEUCTBUS C
paloOHaIbHbIMU YUCIIAMU

Apudmerndeckue
JICUCTBUS C
pPalMOHAIBHBIMU YUCIIAMU

CpaBHeHue,
yHOpsJ0OYMBaHUE
palOHaJIbHBIX YACET
CpaBHeHue,
yHOpsI0OYMBaHUE
palMOHAIBHBIX YHCE




CpaBHeHnue,
YHOPSIOYMBaHUE
palMoOHATbHBIX YUCET

10

11

CreneHb ¢ HaTypalbHBIM
HOKa3aTeseM

CrerneHb ¢ HaTypalbHBIM
MI0Ka3aTeJIeM

bu6anoreka IIOK
https://m.edsoo.ru/7f4211de

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

12

13

14

Crenens ¢ HaTypaJIbHBIM
II0Ka3aTeIeM
CreneHb ¢ HaTypaJIbHBIM
HoKa3aTesieM
Crenens ¢ HaTypaJIbHBIM
HoKa3aTesieM

bu6anoreka IIOK
https://m.edsoo.ru/7f42154e

but6mmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Perienrie 0CHOBHEIX 3a71a4
Ha IpoOu, IPOIEHTHI U3
peanbHON NPAKTUKHU

16

Pelienrie 0oCHOBHEIX 3a71a4
Ha IpoOu, IPOIEHTHI U3
peanbHON NPAKTUKHU

17

18

19

Pelienrie 0CHOBHEIX 3a71a4
Ha IpoOu, IPOIEHTHI U3
peanbHON NPAKTUKU

Pentenne ocHOBHBIX 3a/1a4
Ha JpoOu, MPOIICHTHI U3
peabHOM NPAKTUKU

[Ipu3naku nenumocty,
Pa3ioKEHUs Ha
MHOXKUTEHN HATypPaJIbHbIX
qucel




20

21

22

HpI/ISHaI(I/I JACINMOCTH,
Pa3JI0KCHUA Ha
MHOKHWTCJIN HATYPAJIbHBIX
YHCCJI

PeasibHbIE 3aBUCHMOCTH.
[Tpsimast m oOpatHas
IPONOPIMOHAIBHOCTH
PeanpHble 3aBUCUMOCTH.
[Tpsimast m oOpatHas
PONOPLHUOHATBHOCTH

23

PeanpHBIE 3aBUCUMOCTH.
[Ipsimast m oOpaTHas
MPONOPIIMOHATIEHOCTH

24

PeanpHble 3aBUCHUMOCTH.
[Ipsimast u oOpaTHast
MPONOPIIMOHATIBHOCTH

25

26

KonTponsHas padora no
TeMe "PanmoHanpHbIE
yucaa"

ByKBeHHBIE BBIpa)KEHUS

bubnuoreka [IOK
https://m.edsoo.ru/7f41feec

27

PopmyJibl

28

PopmyJibl

29

IlepemeHHBIE.
JlonmycTrMble 3HaUYCHUS
NEPEMEHHBIX

30

[IpeobpazoBanue
OyKBEHHBIX BBIpaKEHUH,
pacKpbITHE CKOOOK U

bu6mmoreka IIOK
https://m.edsoo.ru/7f41fafa




31

32

MpUBEICHNE MTOJ00HBIX
cllaraeMbIX

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUI,
pacKpbITHE CKOOOK 1
MpUBEICHUE MOJOOHBIX
cJlaraeMbIX

[IpeoGpazoBanue
OYKBEHHBIX BBIPAKCHHIH,
pacKpbITHE CKOOOK U
MpUBEACHHUE MTOA0OHBIX
cllaraeMbIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£fd70

33

34

35

36

[IpeoGpazoBanue
OYKBEHHBIX BBIpAXKECHHUIA,
pacKpbITHE CKOOOK 1
MpUBEICHUE MTOA00HBIX
clIaraeMbIxX

CBOWCTBA CTEIIEHH C
HaTypaJbHBIM
OKa3aTeJIEM

CBolicTBa CTEIICHU C
HaTypaJbHBIM
ToKa3aTejieM
CBolicTBa CTEIICHU C
HaTypaJbHBIM
IOKa3aTeyieM

bu6mmoreka IIOK
https://m.edsoo.ru/7f421382

bu6mmoreka IIOK
https://m.edsoo.ru/7f42154e

bu6nmuoreka [IOK
https://m.edsoo.ru/7f4218be

37

38

MHuorouneHsl

MHuorowieHsl

bu6mmoreka IIOK
https://m.edsoo.ru/7f42276e
bu6anoreka IIOK
https://m.edsoo.ru/7f422930




CnoskeHue, BEIYUTAHHUE,

bu6mmoreka [IOK

39 YMHO>K€HUE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BEBIYNTAHUE, bu6mmoreka [IOK

YMHOKEHHUE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
A1 CrnoxeHune, BEIYUTaHHE, bu6anoreka IIOK

YMHOK€HHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUNTAHUE, bu6mmoreka [IOK

YMHO>KE€HUE MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opmyJIbl COKPAIIEHHOTO bubnuorexa [IOK

YMHOKEHHUS https://m.edsoo.ru/7f42432a
A4 DopMyJIbl COKPALIEHHOTO bubanoreka [JOK

YMHOKEHUS https://m.edsoo.ru/7f42464a
45 @opmyJIbl COKPAIIEHHOTO bubnuorexa [IOK

YMHOKEHUS https://m.edsoo.ru/7f424c12
46 @opmyJibl COKPAIEHHOTO bubnuoreka [{OK

YMHOKEHHUS https://m.edsoo.ru/7f424£fd2
47 ®opmyJIbl COKPAIIEHHOTO bubmmnoreka [JOK

YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxeHrne MHOTO4JICHOB bu6mmoreka IIOK

Ha MHOKUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOTOYJICHOB bu6nmuoreka [IOK

Ha MHOXXHUTEIU https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOTOWICHOB bu6mmoreka IIOK

Ha MHOKUTEIN https://m.edsoo.ru/7f4239de
51 Paznoxxenre MHOTOYJICHOB

Ha MHOXHUTCIIU

KonrtponpHnas pabora mno
52 teme "Anrebpanyueckue

BbIpakeHus"




53

YpaBHeHue, npaBuia
npeoOpa3oBaHUs
YpaBHEHUA,
PaBHOCHJIBHOCTD
YpaBHEHUU

54

JInneliHoe ypaBHEHUE C
OJHOW MEPEMEHHOM,
pEIICHUE JTUHENHBIX
YpaBHEHUU

55

56

57

JIuneliHoe ypaBHEHUE C
OJHOW MEPEMEHHOM,
pEIICHUE JTUHENHBIX
YpaBHECHUU

JlnHerHoe ypaBHEHHUE C
OJIHOU EPEMEHHOI,
pelIeHUE JIMHEUHBIX
YpPaBHEHUU

Pemenue 3amau ¢
MIOMOIIBK YPAaBHEHUN

bubnuoreka [IOK
https://m.edsoo.ru/7f420482

bu6mmoreka [IOK
https://m.edsoo.ru/7f42064e

58

59

Pemenne 3anau ¢
IIOMOUIBIO YPABHEHHI
Pemenne 3agay ¢
IIOMOUIBIO YPABHEHU I

bu6mmoreka IIOK
https://m.edsoo.ru/7f420806

bu6nmuoreka [IOK
https://m.edsoo.ru/7f4209a0

60

61

Pemenue 3anau c
IIOMOILBIO YPaBHEHUN
JInneliHoe ypaBHEHUE C
JByMs IEPEMEHHBIMU U €T0

rpadux

bu6mmoreka IIOK
https://m.edsoo.ru/7f420e6e

bu6nmuoreka [IOK
https://m.edsoo.ru/7f427c32




62

JInHerHoe ypaBHEHHUE C
JByMs IEPEMEHHBIMU U €TO

rpadux

bu6mmoreka [IOK
https://m.edsoo.ru/7f427e8a

63

CucremMa AByX JTMHEUHBIX
ypaBHEHUH ¢ ABYMS
nepeMeHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42836¢

64

65

66

67

CucremMa AByX JTMHEUHBIX
ypaBHEHHI ¢ ABYMs
nepeMEHHBIMHU

Cucrema AByX JTUHEHHBIX
YPaBHEHUU C IByMS
[IEpEMEHHBIMU

Cucrema AByX JTUHEHHBIX
YpPaBHEHUU C IBYMS
IIEPEMEHHBIMU

Pemenne cucrem
ypaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4284de

68

Pemenue cucrem
YpaBHEHUU

bu6mmoreka IIOK
https://m.edsoo.ru/7f42865a

69

70

Pemenne cucrem
YpPaBHEHUU

Pemenne cucrem
YpPaBHECHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4287d6

71

72

Pemenue cucrem
YPaBHEHUU
KonrtponrsHnas pabora o
teme "JIunelinbie
ypaBHEHHUS"

bu6mmoreka IIOK
https://m.edsoo.ru/7f421044




73 Koopaunara Touku Ha bu6mmoreka [IOK
MIPSIMOM https://m.edsoo.ru/7f41de76
74 YucoBsle TPOMEKYTKU Bubmmorexa [TOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble MPOMEKYTKU
Paccrosnue mexny nByms
76 TOYKaMH KOOPJIMHATHOM
psiMOit
PaccrosHue mexny nByms
77 TOYKaMHU KOOPJIMHATHOM
psiMOi
73 [IpssMoyTronbpHas cucrema bubanoreka LHOK
KOOpJMHAT Ha MJIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucrema bubanoreka [HOK
KOOPJIMHAT Ha TTIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukos, bubanoreka [JOK
3aIaHHBIX (hOpMyTIaMHu https://m.edsoo.ru/7f41e8a8
31 [Tpumeps! rpadukoB, bubanoreka [HOK
3aJlaHHBIX (hopMyIamMu https://m.edsoo.ru/7f41ed80
32 [Tpumeps! rpadukos,
3a/laHHbIX (hopMyramMu
23 Yrenue rpadukos bubanoreka [HOK
peabHbIX 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
34 Urenue rpaduxos )
peanbHBIX 3aBUCUMOCTEN
bubmmoreka [JOK
85 Momsrue dynKiym https://m.edS(])_E).ru/7f41ef06
86 ['padpux byHKIIMN




bu6mmoreka [IOK

87 CoficTaa yHkiuii https://m.edsoo.ru/7f41f078
. . bubnuoreka [IOK
88 Crotictsa ymKiuii https://m.edS(I)_E).ru/7f41f 1fe
. bu6mmoreka IIOK
89 Juneitiias gyniuis https://m.edS(])_E).ru/7f427282
. bubnuoreka [IOK
20 Jlumeiinas Gyniis https://m.edsi.ru/7f427412
91 [TocTpoenue rpaguka bubanoreka LHOK
JTUHEHHON (QYyHKITMN https://m.edsoo.ru/7f426d1e
90 [TocTpoenmue rpaduka
JUHENHON QyHKUIUU
93 ['paduk PpyHkmn y =|x|
94 ['paduk QpyHkmM y =|X|
KonTponsHas padora no
teMe "KoopauHats! u Bubmuotexa LIOK
93 rpagu. uq) yHKum" / https://m.edsoo.ru/7f41f50a
Bcepocculickas
MpoBEpOYHas padota
Hrorosas KOHTpOJII:HaH Bubmuotexa LIOK
% patora / Beepoceuiickas https://m.edsoo.ru/7f429c6¢
mpoBepouHas pabora
[ToBTOpEHNE OCHOBHBIX
97 IIOHATUN U METO0B Kypca
7 xnacca, 0000IIeHHE
3HAHUH
08 [IoBTOpEHME OCHOBHBIX bu6muorexa [IOK

MOHATUHN U METOJIOB Kypca

https://m.edsoo.ru/7f429{32




7 xnacca, 0000IIeHne
3HAHUM

[ToBTOpEHUE OCHOBHBIX
MOHATUN U METOJIOB Kypca
7 xiacca, 0000IIeHHE
3HAHUU

99

bu6anoreka IIOK
https://m.edsoo.ru/7f42a0e(

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJOB Kypca
7 xnacca, 0000IIeHHE
3HAHUM

100

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOOB Kypca
7 xnacca, 0000IIeHHE
3HAHMUU

101

IToBTOpEHNE OCHOBHBIX
MOHATUN U METOJIOB Kypca
7 xJj1acca, 00001IeHIE
3HAHUM

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

102

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

bu6mmoreka IIOK
https://m.edsoo.ru/7f42a900




8 KJIACC

KoauuecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypchbl
1 KBanpaTHblii KOpEHb U3 1 bubnuoreka [IOK
qucia https://m.edsoo.ru/7f42d452
[TorsTHE 00 bu6anoreka IIOK
2 1
HMppalMOHAIBHOM YHCJIE https://m.edsoo.ru/7f42eaaa
JlecaTuuHbIe
3 MPUOTMKEHUS 1
UPPAIMOHATBHBIX YUCEI
JlecaTuuHbIe
4 PUOJIMKCHHS 1
UPPAIMOHATBHBIX YUCEI
5 JleficTBUTENbHBIC YHCTIA 1
6 CpaBHeHue 1
JEHCTBUTENIBHBIX YUCEI
7 CpaBHeHue 1
JICHCTBUTEIIBHBIX YUCEI
3 Apubpmernyeckuit |
KBaJPAaTHBIA KOPEHb
9 VYpaBHeHue Buaa x> = a 1
CaoiicTBa
10 apu(MeTHIEeCKUX 1 bubmorexa IOK
P N https://m.edsoo.ru/7f42d862
KBaJIpATHBIX KOPHEH
CgolicTBa
bu6nuoreka LIOK
11 apu(MeTHIeCKUX 1

KBaJIpaTHBIX KOpHEH

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




[IpeobpazoBanue
YHCIIOBBIX BBIPAKCHH,

bu6mmoreka [IOK

12 coJiepKalux KBaJIpaTHbIE https://m.edsoo.ru/7f42dd26
KOpHH
[IpeobpazoBanue

13 YHUCJIOBBIX BBIPAXKEHHUI, bubnuoreka [IOK
coaepKalux KBaJapaTHbIC https://m.edsoo.ru/7f42ded4
KOpHU
[IpeoGpazoBanue

14 YUCIIOBBIX BBIPAXKEHHUI, bubnuoreka [IOK
COJIEpIKAIIUX KBAJIPATHBIC https://m.edsoo.ru/7f42e0be
KOpHU
[IpeoGpazoBanue

15 YUCJIOBBIX BBIPAKECHU, bubanoreka [JOK
CoJIepIKaIuX KBaJIpaTHbIE https://m.edsoo.ru/7f42e262
KOpHU

16 CrteneHsb C 1eIbIM bubnuoreka [IOK
II0Ka3aTeyieM https://m.edsoo.ru/7f4354a4
CranpapTtHas 3anuch
yucna. Pazmepsl 00beKTOB

17 Sneventapmat saens 1 batmorexa LIOK

https://m.edsoo.ru/7f436098

KOCMUYECKUX OOBEKTOR),
JUTUTEIHHOCTH MPOIECCOB
B OKpY’KalolleM MUpe

13 CBoiicTBa CTEIEHHU C bubnuoteka [IOK
IIEJIBIM IT0Ka3aTeneM https://m.edsoo.ru/7f435648

19 CBolicTBa CTEIEHU C bubmuoreka [IOK

OCJIBIM ITOKAa3aTCJICM

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




CBolicTBa CTEIICHU C

bu6mmoreka [IOK

20 HEeIbIM IT0Ka3aTeIeM https://m.edsoo.ru/7f435648
71 CBolicTBa CTENIEHH C bu6mmoreka [IOK
L[EJIBIM MOKa3aTelieM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTEIICHU C bu6mmoreka IIOK
HEeIbIM IToKa3aTeIeM https://m.edsoo.ru/7f435ed6
23 KBanpaTHslil TpéxuiieH
24 KBanpaTHslil TpéxuiieH
75 Paznoxxenue kBaJpaTtHOTO but6mmoreka [IOK
TpEXWIEHAa HA MHOKUTEIU https://m.edsoo.ru/7f42fd38
26 Pasnoxenne kBagpaTHOrO bubanoreka LHOK
TpEXUIICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KontponpHas pabora 1o
7 teMmaMm "KBagpaTHbie bubanoreka [HOK
KopHH. CTEneHu. https://m.edsoo.ru/7f42ec80
KBanparnslii Tpexusien"
bu6mmoreka [IOK
28 Adtrebpantiecicas ApoOk https://m.edsoo.ru/7f430382
JomycTruMble 3HaUYCHUS
29 MEPEMEHHBIX, BXOJISIIIUX B
anreOpanyeckue
BBIPKEHUS
JlonmycTrMble 3HaUYCHUS
30 MEPEMEHHBIX, BXOISAIIUX B
anreOpanyeckue
BBIpKEHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [IOK

anredpanyeckoi apodu

https://m.edsoo.ru/7f4308e6




bu6mmoreka [IOK

32 Coxpamenue Apooeii https://m.edsoo.ru/7f430a8a
. bu6mmoreka [IOK
33 Coxpamernne 1podei https://m.edsoo.ru/7f430f44
. bu6mmoreka IIOK
34 Coxpamenne apodeii https:/m.edsoo.ru/7f430f44
| oo e busmorera LOK
Y ACITERIE https://m.edsoo.ru/7f43128¢
anreOpanyeckux apooei
(s | o s Bnsmorera LOK
y ! . https://m.edsoo.ru/7f4315c0
anredpanyeckux apodei
g | e Busmorera LOK
Y A . https://m.edsoo.ru/74318¢2
anreOpanyeckux apooeit
s CJ'IO)K;HI/IG, BBIYMTAHHUE, Bu6morexa LIOK
YMHOKCHHIC M ACJICHIC o https://m.edsoo.ru/7f431a20
anreOpanyeckux apooeit
39 tp egipasouB anne Kl bubnuoreka [JOK
BBIPDICHIM, COACPAALX https://m.edsoo.ru/7f43259¢
anreOpanyeckue Ipoou
pa > CONCPIRAIL https://m.edsoo.ru/7f432736
anreOpanyeckue apoou
Hpe06pa3ovB ArHe bu6mmoreka IIOK
41 BBIPAXKEHUH, COJEPKALIUX

anreOpanyeckue apoou

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




KounTponsHas padora 1o

bubnuoreka [IOK
42 Teme "AjredpantccKas https://m.edS(I)_E).ru/7f43 1d36
Ipo0b
43 KBanpatHoe ypaBHeHUE bubmmorexa OK
https://m.edsoo.ru/7f42eela
44 HenonHoe kBanpaTtHoe bu6mmoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henomnnoe kBanpaTHOE bubanoreka LHOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
16 dopmyiia KopHEH bubanoreka [JOK
KBaJIpaTHOTO YPABHEHUS https://m.edsoo.ru/7f42f158
47 dopmyna KopHEH bubnuorexa [IOK
KBaJIpaTHOTO YPABHEHUS https://m.edsoo.ru/7f42£3{6
48 dopmyna KopHEH bubnuorexa [IOK
KBaJIpaTHOI'O0 YPaBHEHHUSI https://m.edsoo.ru/7f42f5a4
bubanoreka [JOK
¥ Teopena Brtera https://m.edS(I)_E).ru/7f42fefO
bubnuoreka [IOK
30 Teopema Briera https://m.edS(])_E).ru/7f430076
51 S;;?IZ}EEEX};TEHGHHH’ bu6mmoreka [IOK
KBaIPATHBIM https://m.edsoo.ru/7f43c542
57 f}jg;;}z;x};iaimlmﬂ’ bu6nmuoreka [IOK
KBaIATHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme npodHO- bubnuoreka [IOK
palMOHaIbHbIC YPAaBHCHUS https://m.edsoo.ru/7f4328c6
54 [Ipocretimue npobOHO- bubmmoreka [JOK

PadOHAJIBHBIC YPABHCHUA

https://m.edsoo.ru/7f432bb6e




55

Pelenne TeKCTOBBIX
3a/1a4 ¢ IIOMOILIBIO
KBaJPATHBIX YPAaBHECHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f42{75¢c

56

Pernrenue TEKCTOBBIX
3a7a4 C ITOMOIIBIO
KBaJJPAaTHBIX YpaBHEHUMN

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

57

58

59

KonTponsHas padora o
teme "KBaapaTHbie
ypaBHeHUA"

JIuneliHoe ypaBHEHUE C
JIBYMs IEPEMEHHBIMU, €TO
rpauk, IpuMepbl
peleHusl ypaBHEHNH B
LEJIBIX YUCIIAX

JIuHeitHOE ypaBHEHHE C
JIBYMs IEPEMEHHBIMU, €T0
rpaduk, mpuMepsl
peLIeHNs] YPAaBHEHUH B
LEJBIX YHCIIaX

bu6anoreka IIOK
https://m.edsoo.ru/7f430112

60

61

62

JIuneliHoe ypaBHEHUE C
IBYMs IIEPEMEHHBIMU, €TO
rpaduk, mpuMepsl
pelIeHUs ypaBHEHUN B
LEJIbIX YUCIIaX

Pewenue cucrem aByx
JIMHEVHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMU
Pewenne cucrem aByx
JIMHEWHBIX YPABHEHUM C
JBYMs IEPEMEHHBIMU




63

Pewenue cucrem nByx
JIMHEWHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMHA

64

65

66

67

68

69

IIpumeps! pemeHus
CHUCTEM HEJIMHEWHBIX
YPaBHEHUU C IBYMS
NIEpEMEHHBIMU

[Ipumepsl perieHust
CHCTEM HEJIMHEHHBIX
YPaBHEHUU C IBYMS
MepeMEHHbIMU

['padpuueckas
UHTEpIpeTaIus
YPaBHEHUS C IBYMS
MePEMEHHBIMU U CUCTEM
JIMHEVHBIX YPABHEHUU C
JIBYMs IEPEMEHHBIMHU

I'paduueckas
UHTEpIpeTaIus
YPaBHEHUS C IBYMs
MePEMEHHBIMU U CUCTEM
JIMHEHHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU
Pemenne TekcToBbIX
3a71a4 C TOMOIIBIO CUCTEM
YPaBHEHUU

Pemenue TexkcToBBIX
3a71a4 C TOMOIIBIO CUCTEM
YpaBHEHUU

bubnuoreka [IOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6




70

Pelienne TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUN

71

72

YucnoBsle HEpAaBEHCTBA U
UX CBOWCTBA

YucnoBble HEpABEHCTBA U
UX CBOUCTBA

73

74

HepaBeHcTBO ¢ 01HOM
IIEpEMEHHOMN

JInHeliHbIe HEpABEHCTBA C
OJHOM EPEMEHHOM U UX
pelIeHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c692

75

JIuneliHbIE HEpaBEHCTBA C
OJHOW MEPEMEHHOW U UX
pelIeHne

bubnuoreka [IOK
https://m.edsoo.ru/7f42c840

76

JIuneliHble HEpaBEHCTBA C
OJHOW MEPEMEHHOU U UX
pelIeHne

77

CucTemMbl TUHEHMHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHON U X
perieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cb88

78

79

CucreMbl TUHENHBIX
HEPABEHCTB C OJTHOU
MIEPEMEHHOM U UX
peleHue

CHuCTEMBI JIMHEHHBIX
HEPABEHCTB C OJTHOM

bu6nmuoreka [IOK
https://m.edsoo.ru/7f42cd2c




MIEPEMEHHOM U X
peuieHue

N300pakeHue perieHus
JIMHENHOI'O HEPAaBEHCTBA U

bu6anoreka IIOK

80 WX CUCTEM Ha YUCIIOBOM https://m.edsoo.ru/7f42c9e4
IpsIMON
N300pakeHue pemeHus
31 JIMHEMHOTO HEPABEHCTBA U bubanoreka [JOK
UX CHCTEM Ha YHUCIIOBOU https://m.edsoo.ru/7f42c9e4
IpsIMOM
KonTponbsHas padora no
82 teMaM "HepaBeHcTBa.
Cucrempl ypaBHEHHU"
bu6anoreka IIOK
83 Tonstue gynKuun https://m.edsoo.ru/7f433c12
o | oo opeserma BiGmores 10K
https://m.edsoo.ru/7f433d84
byHKIIH
Crioco6b! 3a1aHus
85 .
byHKIHI
86 I'padux Gpynkimm
CaoiicTBa QpyHKINHU, HX
87
oToOpakeHue Ha rpaduke
YreHue u nocTpoeHue
88 .
rpa¢uKoB GYHKIHUNA
[Tpumeps! rpadukoB
89 GyHKIHHI, OTpakarolux

PCAJBHBIC TPOLICCCHI




DYHKIIUH, OTTUCHIBAIOIIIHE
MpSAMYIO U 0OpaTHYIO

bu6mmoreka [IOK

20 IPONOPLIUOHAIbHbBIE https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX Tpaduku

91 ['unep6omna

bu6mmoreka [IOK
02 Tnnepoona https://m.edsoo.ru/7f4343e2
bu6anoreka IIOK

73 Ppacpuk pymicuuitn y =x* https://m.edsoo.ru/7f434572
OyHKIUU Yy =X2,y = X3,y

94 = VX, y = [x|; rpaduueckoe bubanoreka LHOK
pelieHne ypaBHEHUH U https://m.edsoo.ru/7f434d38
CHCTEM ypaBHCHHIA
[ToBTOpPEHNE OCHOBHBIX
HOHIATUU U METOZIOB

95 KypcoB 7 U 8 KJIacCOB, bubamnoreka [JOK
0000111eHIE 3HAHMI / https://m.edsoo.ru/7f4371aa
Bceepocculickas
MpoBEpOYHas padota
Hrorosas KOHTpOJII:HaH BuGmuorexa [[OK

% padora / Beepocentickas https://m.edsoo.ru/7f434eb4
npoBepouHas pabora
IToBTOpEHNE OCHOBHBIX
HOHSITHU U METOJIOB

97
KypcoB 7 U 8 KJIacCOB,
000011IeHIE 3HAHMI
[ToBTOpEHUE OCHOBHBIX

08 TOHATUN U METOJIOB bu6anoreka IIOK

KypcoB 7 U 8 KJIacCOB,
000011eHE 3HAHUI

https://m.edsoo.ru/7f43736¢




HOBTOpeHI/IC OCHOBHBIX

99 HOHIATHUHU U METOZIOB 1 bu6mmoreka [IOK
KypcoB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f437510
000011eHE 3HAHUI
[ToBTOpEHUE OCHOBHBIX

100 ITOHSATHH U METOI0B | bu6anoreka IIOK
KypcoB 7 U 8 KJIaCCOB, https://m.edsoo.ru/7{4376b4
000011IeHIE 3HAHUI
[ToBTOpEHNE OCHOBHBIX

101 MOHSATUNA U METOJIOB 1 bub6anoreka IIOK
KypcoB 7 1 8 KJIacCOB, https://m.edsoo.ru/7f436b88
0000111eHIE 3HAHUI
[ToBTOpEHNE OCHOBHBIX

102 MOHITUHN U METOJIOB 1 bu6mmoreka [IOK
KypcoB 7 1 8 KJIaccoB, https://m.edsoo.ru/7f437858
000011eHne 3HaHU’

OBUIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




9 KJIACC

Ne
/o

Tema ypoka

PannonansHbIe YncCa,
UppalOHANIbHBIC YUCIIA,
KOHEYHBIE H 0ECKOHEUHEIE
NECATUYHBIE APOOH

MHO0KEeCTBO
JIEUCTBUTEIBHBIX YHCEIT,
NefCTBUTEIbHBIE YUCIIa
Kak OECKOHEYHBIE
TEeCATUYHBIE APOOH

B3aumHO ogHO3HAYHOE
COOTBETCTBUE MEKIY
MHO>XECTBOM
JICMCTBUTEIILHBIX UHCEN U
MHO>KECTBOM TOUYCK
KOOPAMHATHOM MPSIMOU

CpaBHeHue
JIEUCTBUTEIIHBHBIX YHCEIT,
apumMeTniecKkue AeUCTBUS
C JICUCTBUTEILHLIMHU
YHCclIaMu

KoaundecTBOo 4acosB

KonTpoabHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jara

N3YyYCHHUSA

DJIeKTPOHHBbIE MU(PPOBbIE
oOpa3oBaTe/IbHbIE

pecypchl

[TpubnuxEHHOE 3HaUEHUE
BEJIMYMHBI, TOYHOCTH
npUOTIMKEHUS

OxkpyrieHue yucen

OxkpyrieHue yucen




[Ipukuaka u oleHKa
pe3yJIbTaTOB BBIYUCIICHUN

[Ipuknaka u olieHKa
pPE3YyJIbTATOB BBIYUCICHUI

10

JIuneliHoe ypaBHEHUE.
Pemenne ypaBHeHUH,
CBOISILIMXCS K JUHEHHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

12

JIuneliHoe ypaBHEHUE.
Pemenue ypaBHeHui,
CBOJSILIUXCS K IUHEHHBIM

KBanpatHoe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJSILIIUXCS K
KBaJPATHBIM

bu6anoreka IIOK
https://m.edsoo.ru/7f43c542

13

KBanpatHoe ypaBHEHUE.
Pemenue ypaBHeHuid,
CBOJIAIIMNXCS K
KBaJpaTHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c542

14

15

bukBagpaTHbie ypaBHEHUSA

bukBanpaTHbie ypaBHEHUS

bubnuoreka [IOK
https://m.edsoo.ru/7f43c3d0

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢3d0

16

17

IIpumepsl perieHus
YPAaBHEHUU TPETHEU U
YeTBEPTOU CTEIEHEN
pa3IoKEHUEM Ha
MHOHUTENH

IIpumepsl perieHus
YPaBHECHUU TPEThEU U




YETBEPTOMU CTENCHEN
pa3lIoKEHUEM Ha
MHOKHTEIIH

18

19

Pemenne npobHo-
paIMOHANIbHBIX YPaBHEHUIA
Pemenue npo6Ho-
palMOHAIbHBIX YPABHEHHUN

bu6anoreka IIOK
https://m.edsoo.ru/7f43c9b6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

20

21

22

Pemienne TeKCTOBRIX 3a1a4
anreOpandecKuM METOIOM
Pemenne TeKCTOBBIX 3a7a4
anreOpanyecKkuM METOI0M
Pemienne TeKCTOBRIX 3a1a4
anreOpanyecKuM METOI0M

23

KonTponsHas padora mno
teMme "YpaBHEHUS C OJTHOU
nepeMeHHon"

24

YpaBHEHME C 1BYyMs
NIEPEMEHHBIMU U €70

rpadux

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

25

26

YpaBHEHME C 1BYMs
IIEPEMEHHBIMU U €TI0
rpadux

CucremMa IByX JTMHEUHBIX
YPaBHEHUU C IByMsI
[IEPEMEHHBIMHU U €€
pelieHue

bu6mmoreka IIOK
https://m.edsoo.ru/7f43d0b4

27

Cucrema AByX JTUHEHWHBIX
YPAaBHEHHUHU C JBYMs




28

IMCPECMCHHBIMHA U ec
PCUICHUC

Cucrema AByX JUHEHHBIX
YPaBHEHUU C IBYMS
MIEPEMEHHBIMU U €€
peuieHue

29

CucremMa AByX JTMHEUHBIX
ypaBHEHUH ¢ ABYMS
IIEPEMEHHBIMHU U €€
pelieHue

30

31

32

Pemenne cucrem nByx
YPaBHEHMI, OTHO U3
KOTOPBIX JIMHEMHOE, a
Jpyroe — BTOPOH cTeneHu

Pemenue cucrem nByx
YpaBHEHUM, OJHO U3
KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOU CTEIECHU

Pemenue cucrem nByx
YpaBHEHUM, OJHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOU CTEINEHU

bubnuoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6mmoreka IIOK
https://m.edsoo.ru/7f43d55a

33

Pewrenue cucrem aByx
YPaBHEHUH, OJHO U3
KOTOPBIX JIMNHEHHOE, a
Jpyroe — BTOPOU CTEIEHU

34

['padmueckas
MHTEPIIPETALUS CUCTEMBI
ypaBHEHHH ¢ ABYMs
EPEMEHHBIMU




35

36

Permienme TekCcTOBBIX 3a1a4
anreOpanyecKuM CrocooomM

Penrenne TekcTOBBIX 3a1a4
anreOpanyecKuM crocooom

37

KonTponsHas pabdora o
TeMe "CHucTemsl
ypaBHEHHI"

38

39

40

41

42

YucroBsle HEPAaBEHCTBA U
UX CBOWCTBA

YucnoBbie HEpABEHCTBA U
UX CBOUCTBA

JIuneliHbIE HEpaBEHCTBA C
OJHOM NEPEMEHHOMN U UX
peleHue

JIuHelHbIE HEpaBEHCTBA C
OJHOM EPEMEHHOM U UX
pelieHue

JIuHelHbIE HEpaBEHCTBA C
OJHOM MEPEMEHHOM U UX
pelieHue

bubnuoreka [IOK
https://m.edsoo.ru/7f43ad5a

bu6anoreka IIOK
https://m.edsoo.ru/7f43af08

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

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

43

CucTeMBbl JIUHEHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHON U MX PEIIICHUE

44

CucreMbl JIMHEUHBIX
HEPABEHCTB C OJHOU
MePEMEHHOMN U UX PEIlICHHE

45

CucreMbl JIMHENHBIX
HEPABEHCTB C OJTHOU
MePEMEHHON U UX PEIICHHE




KBa,Z[paTHI)Ie HCPAaBCHCTBA

bu6mmoreka [IOK

46 U UX pEelICHUE https://m.edsoo.ru/7f43b098
47 KBasipaTHble HEpaBEHCTBA bubnuoreka [IOK

U UX pEIICHNE https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HepaBeHCTBa bubanoreka LHOK

U UX pElICHUE https://m.edsoo.ru/7f43b5a2
49 KBaapaTtHsie HepaBeHCTBA

U UX pEIICHNE
50 KBagparHbsle HepaBeHCTBa

U UX pEIICHNE

I'paduyeckas

UHTEPIIPETAITIS
51 HepZIB)e}};)fTs LII/I CUCTEM bubmmorexa [OK

https://m.edsoo.ru/7f43b098

HEPABEHCTB C JIByMs

epeMEHHbIMU

['papuueckas

UHTEPIIpETAIIS
52 HEPaBEHCTB U CUCTEM

HEPABEHCTB C JIBYMS

NEPEMEHHBIMU
53 KonTponwsHnas padora o

teme "HepaBenctpa"
54 KBanpatuunast pyHkius, bubanoreka [HOK

e€ rpaduk U CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBangpartnunas ¢pyHkIms, bu6mmorexa [IOK

e€ rpaduk U cBOMCTBa https://m.edsoo.ru/7{439842
56 KBanpatuunast pyHkius, bubanoreka [HOK

e€ rpaduk U CBOICTBA

https://m.edsoo.ru/7f4399b4




57

[Tapabona, KOOpAUHATEI
BEPUIMHBI TapaboIIbl, OCh
CUMMETPHH 11apadoJIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

58

[Tapabosna, KOOpAUHATHI
BEpPUIMHBI TapaboIIbl, 0Ch
CUMMETPHH 11apadoJIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

59

60

61

62

[Tapabosna, KOOpAUHATHI
BEPUIMHBI TapaboIIbl, OCh
CUMMETPHH 11apadoJIbl

[Tapabomna, KOOpAMHATHI
BEPIIHHBI NapaboJibl, OCh
CUMMETPHUH 1apaloJIbl

[Tapabona, KOOpIUHATEI
BEPIIHHBI apaboJIbl, OCh
CUMMETPHH MapadoJIbl
[Tapabona, KOOpIUHATHI
BEPIIHUHBI NapaboJibl, OCh
CUMMETPHH 1apaboJIbl

bu6anoreka IIOK
https://m.edsoo.ru/7f43alac

bu6anoreka IIOK
https://m.edsoo.ru/7f43a3le

bu6anoreka IIOK
https://m.edsoo.ru/7f43a526

63

I'paduxu pynkmmii: y = kx,

y =kx + b, y=k/x, y=x3,
y=vx, y=|x|

64

I'paduku Qyukumii: y = kx,

y =kx + b, y=k/x, y=x3,
y=vx, y=|x|

65

I'paduku Qyukmii: y = kx,

y =kx + b, y=k/x, y=x3,
y=vx, y=|x|




66

I'padpuku pynkuii: y = kx,
y = kx + b, y=k/x, y=x3,
y=vx, y=l

67

['paduku ynkumii: y = kx,
y = kx + b, y=k/x, y=x3,
y=vX, y=[x|

68

69

['paduku ynkumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vX, y=|x|

KonTponbHas padora no
teMe "PyHKIun"

bu6anoreka IIOK
https://m.edsoo.ru/7f43ab84

70

71

I[louaTue ynucioBou
[MOCJIEIOBATEIILHOCTHA

3anaHue
MOCJIC/IOBATEIILHOCTH
PEKYPPEHTHOM popMyI0i
U GOpMyJIOHN N-ro wieHa

bu6anoreka IIOK
https://m.edsoo.ru/7f43e6c6

bu6anoreka IIOK
https://m.edsoo.ru/7f43ebda

72

73

74

Apudmernyeckas u
reoMeTpuyecKas
IIPOrpeccuu
Apudmerndeckas u
reoMeTpuyecKas
IIPOrpeccun
@opmyJIbl N-TO YJIEHA
apupMeTUIECKON U
reOMETPUYECKON
IIPOTPECCUM, CYMMBI
MEePBBIX N YWICHOB

bu6anoreka IIOK
https://m.edsoo.ru/7f43ed7e

bu6mmoreka IIOK
https://m.edsoo.ru/7f43f3b4

bu6mmoreka IIOK
https://m.edsoo.ru/7f43f58a




75

@opMyIIbl N-TO YICHA
apupMeTHIECKON U
r€OMETPUYECKON
MIPOTPECCUM, CYyMMBI
MIEPBBIX N WICHOB

bu6anorexa IIOK
https://m.edsoo.ru/7f43ef2¢c

76

77

@opMyIIbl N-TO WICHA
apudMeTu4ecKon u
r€OMETPUYECKON
IIPOTPECCUM, CYMMBI
NIEPBBIX N WICHOB
®opMmyJibl N-ro 4jaeHa
apupMeTUIeCKO 1
rE€OMETPUIECKOU
IIPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bubnuoreka [IOK
https://m.edsoo.ru/7f43f0c6

bubnuoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opmyJIbl N-TO YJIEHA
apuPpMETHIECKON U
reOMETPUYECKON
IIPOTPECCUM, CYMMBI
MEPBBIX N WICHOB

bu6anorexa IIOK
https://m.edsoo.ru/7f43t8a0

79

80

N300pakeHue 4JeHOB
apuMeTH4IecKon u
reOMETPUYECKON
MIPOrpeCCUil TOUKaMH Ha
KOOPAMHATHOM MJIOCKOCTH

N300paxkeHune 4eHOB
apupMeTUIECKON U
reOMETPUYECKON
MPOrpecCui TOYKaMHU Ha
KOOPAWHATHOM MIIOCKOCTH
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82

JInHeHbII 1
AKCIOHEHIINAIbHBIA POCT

CrnosxHbIe NPOIIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

84

85

CrnoxHbIe IIPOLCHTHI

KontponsHas pabora mmo
TteMe "HuncnoBele
mociaeaoBaTeIbHoCTH"

[ToBTOpeHue, 0600IICHUE U
cUcTeMaTH3alus 3HaHUIL.
3anuch, CpaBHEHUE,
JICUCTBHUS C
NEUCTBUTENLHBIMU
YHCJIaMH, YACI0Bas
npsiMast

bu6anoreka IIOK
https://m.edsoo.ru/7f4401a6

bu6anoreka IIOK
https://m.edsoo.ru/7f44048

86

[ToBTOpEeHME, 0000IICHHE U
cucTeMaTHu3alus 3HaHU.
IIporieHTshI, OTHOIIEHHS,
MIPOTIOPIIUHU

87

88

[ToBTOpEeHME, 0000IICHHE U
cucTeMaTHu3alus 3HaHU.
Okpyriienue,
npuOIMKEeHHE, OIICHKA

[ToBTOpeHue, 0600IIEHUE U
CUCTEMaTH3aIUs 3HAHUH.
Pemenue TeKCTOBBIX 3a7a4
apu(MeTHIeCcKIM
crocooom

bu6mmoreka IIOK
https://m.edsoo.ru/7f443b12




89

[ToBTOpEeHME, 000OIICHHE U
cHCTeEMAaTH3aIUs 3HAHUH.
Pemmenne TeKCTOBBIX 3a1a4
apupMeTHICCKUM
CII0CO00OM

bu6anorexa IIOK
https://m.edsoo.ru/7f443cd4

90

91

92

93

[ToBTOpenue, 0000IICHNE U
cHCTEMAaTH3aIUs 3HAHUH.
Pemienne TeKCTOBRIX 3a1a4
apupMeTUIEeCKUM
CII0co00M

[ToBTOpEeHME, 000OIICHHE U
cucTeMaTH3alus 3HaHUIL.
[IpeoGpazoBanue
anreOpandecKkux
BBIpaKCHUH, JIOMTYCTUMBIC
3HAYCHUS

IToBTOpeHue, 06001ICHUE U
cUcTeMaTH3alus 3HAHUIL.
[IpeoGpazoBanue
anreOpandeckux
BBIPKEHUH, TI0NyCTHMbIC
3HAYEHUS

[ToBTOpEeHME, 0000IIICHNE U
cUCTeMaTHh3aIus 3HaHUH.
ITpeobpa3oBanue
anreOpandecKux
BBIPKEHUH, JIOMTyCTUMBIC
3HAYCHHS

bubnuoreka [IOK
https://m.edsoo.ru/7f443fea

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

bubmuoreka [IOK
https://m.edsoo.ru/7f444364

bu6nmuoreka [IOK
https://m.edsoo.ru/7f444612

94

[ToBTOpEeHME, 0000IIICHHE U
cucTeMaTH3alus 3HaHU.

bubanoreka IJOK
https://m.edsoo.ru/7f444a94




95

[IpeobpazoBanue
anreOpandecKux
BBIPKEHUH, JIOMTyCTUMbBIC
3HAYCHHUSI

[ToBTOpEeHME, 000OIICHHE U
cucTeMaTH3alus 3HaHUI.
DYHKIIUU: IOCTPOCHHE,
CBOMCTBA U3y4YECHHBIX

byHKIMI

bu6anoreka IIOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHue, 0000IICHNE U
cUCTeMaTu3alus 3HaHU.
@YHKINHA: IOCTPOCHHUE,
CBOMCTBA U3yUYEHHBIX
byHKIMI

bu6anoreka IIOK
https://m.edsoo.ru/7f444{44

97

98

[ToBTOpeHuEe, 0000IICHHE U
cucTeMaTHu3alus 3HaHU.
DyYHKIHU: IOCTPOEHHUE,
CBOICTBA U3y4YEHHBIX
byHKIHI

IToBTOpeHUe, 06001ICHUE U
cUCcTeEMaTH3alus 3HAHUIL.
@DyHKIUHU: IOCTPOCHHUE,
CBOMCTBA U3y4YEHHBIX
byHKIHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

bu6anoreka IIOK
https://m.edsoo.ru/7f4452e6

99

100

[ToBTOpEeHME, 0000IIICHHE U
cucTeMaTHu3alus 3HaHUi.
['padmueckoe perienue
YPABHEHUU U UX CUCTEM

[ToBTOpenue, o6o0mEeHUE U
CHCTEMAaTH3aIUs 3HAHUHA.

bu6nmmoreka LIOK
https://m.edsoo.ru/7f445516




['paduueckoe perieHue
YpaBHEHHI U UX CUCTEM

HroroBas KOHTPOJIbHAaA

101 1
paborta
102 O06o01ienue u ) 1
CUCTEeMaTHU3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPO'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

7 KIIACC
Kon IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI OCBOCHUS
NpoOBepPsiIeMOro OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOTI'O
pe3yJabTara o0uiero od0pazoBaHus
1 Uucna v BIYUCIEHUS
11 BrInmonHATh, coyeTas YCTHbIE M NUMCbMEHHBIE NPHUEMBI,
' apudMeTUIeCKue ACHUCTBUS C pallMOHATBLHBIMU YUCIAMHU
Haxonuth 3HaueHUs YUCIOBBIX BBIPAKEHUN, TPUMEHATH
12 pa3HoOOpa3HbIe CIOCOOBl U MPUEMBI BBIUUCICHUS] 3HAUYCHUM
' JIpOOHBIX BBIPAKEHUM, COJEPKAIUX OOBIKHOBEHHBIE W
NECATUYHBIE IPOOH
[lepexoauth OT OgHOW (OpPMBI 3amMcH YHUCEN K JIpyroi
13 (mpeoOpa3oBBIBATh JIECATHYHYIO JpoOh B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO APOOb)
1.4 CpaBHMBATh U yHIOPSIIOYMBATH PAlIMOHAIIbHBIC YUCIIA
1.5 OKpyrisTh uncia
BBINOAHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIUMUCICHUU,
1.6 OLICHKY 3HAQYEHWW YHUCJIOBBIX BBIPAXKECHUN. BBIONTHATH
JICICTBUS CO CTENEHSMHU C HAaTypalbHBIMU MTOKA3aTENIMU
17 [IpumeHsTs  OpU3HAKU  JEIMMOCTH,  pa3JIO)KEHHE  Ha
MHOKHUTENHN HATYpPaJIbHbIX YHCET
Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 3a7auM, CBSI3aHHBIE C
OTHOIIEHHEM BEJIUYHMH, MPOMNOPLHUOHAIBHOCTBIO BEJIUYHH,
1.8 MPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YIbTaThl PEUICHUS 3a/1a4
C Y4Y€TOM OrpaHMYEHHW, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpruBaeMbIX 0OBEKTOB
2 AnreGpanueckuie BbIpaKeHHUsI
Hcnonb3oBathb anredpanyecKyro TEPMHUHOJIOTHIO u
2.1 CHUMBOJIMKY, NMPUMEHATh €€ B MPOLECCe OCBOCHHUS Y4eOHOTO
maTepuaia
29 Haxoauth 3HaueHns OyKBEHHBIX BBIpRXEHUW TPH 3aJaHHBIX
3HAUYECHUSIX MIEPEMEHHBIX
BeimonnHATh  mpeoOpa3oBaHMsT  ENOTO  BBIPAXKEHUS B
2.3 MHOTOYJIEH MPUBEICHUEM MOJJOOHBIX CJIaraeMbIX, PACKPBITHEM
CKOOOK
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2.5

BpIONHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA HAa MHOTOYIEH, MPUMEHITh (OPMYJIbI KBajpara
CYMMBI U KBaJIpara pa3HOCTH

OcCymIecTBIATh Pa3IoKEHWE MHOTOWICHOB Ha MHOXHUTEIH C
IIOMOIIBIO BBIHECEHHMS 3a CKOOKHM OOIIEro MHOXKHUTEIA,
TPYIITUPOBKHU cllaraeMbIX, IPUMEHCHHS bopmyn
COKPAILLEHHOTO YMHOXXECHUS

2.6

2.7

[IpumensaTe mnpeoOpa3oBaHUsT MHOTOWIEHOB [JIsl PELICHUS
pa3IUYHBIX 3a/a4 U3 MATEMATHKH, CMEXHBIX IPEIMETOB, U3
peaNbHON IPAKTUKH

Hcnonp3oBaTh  CBOMCTBA CTENEHEH C  HATypalbHBIMU
MOKa3aTesiMu 1)1 IpeoOpa30BaHus BEIPAKEHUN

YpaBHEHMS U HEPABEHCTBA

3.1

3.2

33

Pemlare nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW,
NPUMEHSIS paBWila NEpPeXoAa OT HMCXOAHOIO0 YpPaBHEHHS K
paBHOCHIBHOMY eMy. [IpoBepsATh, BISETCA JIM YUCIO KOPHEM
YPaBHEHHUSI

[TpumensTs rpaduyeckre METOABl MPH PEUICHUH JIMHEWHBIX
YPAaBHEHUN U KX CUCTEM

[Togbupars mpuMepsl Mmap 4YHCEN, SBISIONIUXCS PpEHICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMU

34

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JIHUHEHHOIO
YpaBHEHHUsSI C JBYMsI NEPEMEHHBIMH; MOJB3YSICh TI'paduKoM,
MIPUBOJUTH IPUMEPHI PELICHUS] YPABHEHHUS

3.5

3.6

4.1

Pemlate cucrembl JBYX JMHEHMHBIX YPAaBHEHHU C JBYMs
HepeMEHHBIMH, B TOM YHUCIIE TpapuuecKu

CocraBnaTrh U peuiaTh JUHEWHOE YpaBHEHHE WM CUCTEMY
JIMHENHBIX YPaBHEHUM 10 YCJIOBUIO 3a7a4H,
WHTEPIIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJayu
IIOJTYYE€HHBIN PE3yIbTaT

Koopaunate! u rpaduxu. OyHkimn

N3o6paxath Ha KOOPJAMHATHOMN IPSIMOU TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpPJIWHATAM, JIy4H, OTPE3KH,
WHTEPBAJbl, 3alUChIBAaTh  YHUCJIOBBIE MPOMEKYTKM HaA
anreOpandecKkoM sI3bIKe

4.2

4.3

4.4

OTmeuaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM
KOOpAMHATaM

Crpouts rpaduku nuHEHHBIX ¢GyHKIMHA. CTpouTh Tpaduk
dymcumn y = |x|

OnwuceBaTh C TOMOIIBI0 (PYHKIUH W3BECTHBIC 3aBUCHMOCTH
MEXIy BEIMYMHAMH: CKOPOCTb, BpEMs, PacCTOSHHE, IICHY,
KOJIMYECTBO, CTOUMOCTD, IPOM3BOAUTEIBHOCTD, BpeMsi, 00BbEM
paboThI




4.5

Haxoauth 3Ha4eHne GyHKINH 110 3HAYECHUIO €€ apryMeHTa

4.6

[lonumats rpaduueckuii cnocod MpPeACTaBICHUS U aHAIU3a
MH(pOpMALMH, U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALUIO
13 TpaMKOB peaJIbHBIX IPOIECCOB U 3aBUCUMOCTEN

8 KJIACC

Kon
NMPoBepPsAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nmpeaMeTHbIE Pe3yJIbTAaThl 0CBOCHUSA
OCHOBHOM 00pa30BaTeJIbHOH MPOrPaMMbI OCHOBHOI'O
o0urero odopasoBanus

Yucna 1 BEIYUCIICHUS
Hcnonb3oBaTh HayajgbHBIE MPEICTABICHUS O MHOKECTBE
JNEUCTBUTEIIBHBIX YHWCEN JI1 CpPABHEHUS, OKPYIJIEHUS U

BBIYUCIICHU, U300paXkaTh A€HCTBUTEIIbHBIEC UNCIIa TOUKAMH Ha
KOOPAMHATHOM MPAMOU

1.2

[IpumeHsATh MOHATHE apUPMETHUECKOTO KBaJpPaTHOTO KOPHS,
HaXOJIUTh KBaJIpaTHbIe KOPHU, UCTIOIb3Ys IPU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJHATH IpeoOpa3oBaHMsl  BBIPAKEHUIA,
coJiepKaluX KBaJApaTHbIE KOPHU, UCII0JIb3Ys CBOUCTBA KOPHEU

1.3

2.1

2.2

2.3

24

Hcnonp30BaTh 3amucy OONBIINX U MAJIBIX YHCEI C OMOIIBIO
TMECATUYHBIX Ipobeii u creneHeit uncna 10

AnreOpanueckuie BbIpaKCHHUSI
[IpumeHsT, TOHATHE CTEMEHW C IIeNIbIM  TOKa3aTeleM,

BBINIOJIHATh ~ NPeoOpa3oBaHMsl  BBIPAXKEHUM, COJEpIKaLIUX
CTEIICHH C LIEJIbIM I10KA3aTelIeEM

BBINOAHATH TOXIECTBEHHBIE TPE0OPa30BaHMsI PallMOHATIBHBIX
BBIPAQ)KECHUI HAa OCHOBE IIPaBUJI ICUCTBUIM HaJ MHOIOYJICHAMHU
U alireOpandecKkuMu ApoosiMu

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIIN

[IpumensTs mpeoOpa3oBaHUsl BBIPAKEHUNA JJISI  PEIICHUS
Pa3JIMYHBIX 3aJa4 M3 MATEMAaTHUKH, CMEKHBIX NMPEIMETOB, U3
peaNbHON PAKTUKH

YPaBHeHI/ISI 1 HCPABCHCTBA

3.1

Pematsb HHHCﬁHBIG, KBaJPaTHBIC YPAaBHCHUA WU PAllTMOHAJIBHBIC
YpaBHCHUSA, CBOOAINHUCCA K HUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C
ABYM: IICPEMECHHBIMU

3.2

[TpoBOUTH MpOCTEHIIINE UCCIICOBAHKS YPABHECHUI U CUCTEM
YpaBHEHH, B TOM 4YHCIE C TPUMEHEHHEM TrpapuiecKux
NpeJICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM YpPaBHCHUE WU
CHUCTeMa ypaBHEHHWH peIIeHHs, €CJIM HMEET, TO CKOJIbKO, U
npouee)
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[lepexoauth OT cCiOBECHOM (DOPMYJIMPOBKH 3aJaud K €€
aJreOpanvecKoil MOJIENH C IOMOIIBIO COCTABJICHHS YPaBHEHHUS
WIM CUCTEMBI YPAaBHEHHH, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJa4M MOJy4YEHHBIN pe3yJIbTaT

34

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHHI,
OLIEHKH, PEIATh JINHEHHBIE HEPABEHCTBA C OJIHOM IEPEMEHHON
U UX CHCTEMbI, JaBaTb TI'paUUYECKyl0 WLIIOCTPALIUIO
MHO’KECTBA PEIICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIUU

4.1

4.2

9 KUIIACC

[ToHMMAaTh ¥ KCTIOB30BATh PYHKIIMOHAILHBIC TIOHSATHS U SI3BIK
(TEpMHHBI, CHMBOJHYECKHE OOO3HAYCHHS), OINPEACIATH
3HaueHWE (YHKIUU IO 3HAYCHHUIO apTyMEHTa, OINPEACIATH
cBoOMCTBa PYHKINH IO €€ Tpaduky

Ctpoutb rpaduKu 3JIeMEHTAPHBIX (QYHKIIUH BUA:
y=k/x

y=k/x,y=x2y=x3,y = |X|, ONUCHIBATh CBONCTBA YMCIIOBOI
¢byHkuuu no e€ rpaduxy

Kon
NMPoOBEPsAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThl 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'O
o0urero odopasoBanus

1

Yucna U BEIYUCIICHUS

1.1

1.2

CpaBHMBaTb U yHOPSAOYMBATH  PALMOHAIBHBIE U
UPPAaLMOHAJIBHBIC YUCIIa

Boimonuate apudmernueckne AEUCTBHS C palMOHATBHBIMU
YUCJIaMHM, COY€Tas YCTHbIE W TMHUCBMEHHBIE MPHUEMBI,
BBITIOJIHATH BBIYMCIICHHS C UPPALMOHAIIBHBIMU YUCIAMHU

1.3

1.4

HaXOI[I/ITb 3HAQUYCHUS CTCICHEH C OCJIbBIMH IIOKa3aTCIsIMU U
KOpHeﬁ, BBIYUCIIATH 3HAYCHUA YU CJIOBBIX Bpr&)KeHHfI

OprF JITh HeﬁCTBHTeHBHBIC YnCjida, BBIIMOJHATL HTPUKUAKY
pe3yibTara BBI‘IPICJT@HI/II;'I, OIICHKY YHCJIOBBIX BI)Ipa)KeHI/Iﬁ

YPaBHeHI/ISI 1 HCPABCHCTBA

2.1

Pemlate nuHelHbIE W KBaJpaTHbIC YpPABHEHUS, YPAaBHEHUS,
CBOJSIIMECS K HHUM, HpOCTeHIIne JpOoOHO-palMOHAIbHBIE
YPaBHEHUS

2.2

Pemate cucreMbl ABYX JMHEHWHBIX YPaBHEHUW C JByMs
IIEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBJISAETCS JIMHEUHBIM




2.3
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Pemiate TekcTOBBIE 3a/aud anreOpanyvyeckuM CIocoOOM ¢
MMOMOIII0  COCTaBJICHUSI YpPaBHEHUS WM CHCTEMBI JIBYX
ypaBHEHUH ¢ ABYMS MTEPEMEHHBIMA

[TpoBoauTh MpocTeiiime uccaenoBaHus ypaBHEHUH U CHCTEM
YpaBHCHHI, B TOM 4HCIIE C TPUMCHCHHEM TpapuIecKux
Npe/CTaBIeHUH (HampuMep, YCTaHABIWUBAaTh, HWMEET JIH
YpaBHEHHE WU CUCTEMa YPaBHEHUH pEIIeHUS, €CITH UMEET, TO
CKOJIBKO)

2.5

Pematps nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
U300paxkaTh pelIeHHEe HEPaBEHCTB HA YHWCJIOBOW MPSIMOI,
3alUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB

2.6

2.7

3.1

Pemiate  cucTEMBI ~ JTMHEMHBIX  HEPABEHCTB, CHUCTEMBI
HEPABEHCTB,  BKJIIOYAIOIIME  KBaJpaTHOE  HEPaBEHCTBO,
n300paxaTh pEUICHWE CHUCTEMbl HEPABEHCTB HAa YHCIOBOU
MIPSIMOM, 3aMUCHIBATh PEIICHUE C TIOMOIIbI0 CUMBOJIOB
Hcnonb30BaTh HEPABEHCTBA IIPU PEIICHUM PA3JIUYHBIX 3a/1a4
OyHKINU

Pacnio3naBate (yHKIIMHM W3yYeHHBIX BHUAOB. Iloka3bIBaTh
CXEMAaTHYECKH PACIIOJI0KEHUE HAa KOOPAMHATHOW TJIOCKOCTH
rpaduxoB pyHkuui Buga: y=kx, y=kx+b, y=k/x, y=ax*+bx+c,
B 3aBHCHMOCTH OT 3HA4eHUU KOA()PHUIIMEHTOB, OMHCHIBATH
CBOICTBa PyHKIMI

3.2

[Toka3pIBaTh CXeMaTHYECKH PACTIONOKEHUE HA KOOPAUHATHOU
IUNIOCKOCTH TpadukoB ¢GyHKuud Buga y = VX, y = [X| u
ONKCHIBATh CBOMCTBA QYyHKIUN

33

34

4.1

Crpoutb u  u300pakaTb  CcXeMaTHUeCKH  Tpaduku
KBaJPaTUYHBIX (QYHKIIMH, OIUCHIBATh CBOMCTBA KBAIPATUYHBIX
GbyHKIMH 110 UX TpaduKam

PacrioznaBate kBagpatuuHyro (QyHKOHO 1o  (dopmye,
MPUBOJIUTH MPUMEPHI KBAJIPATHYHBIX (DYHKIMA M3 peaabHOU
KU3HU, QU3HKHU, TEOMETPUU

Apudmerndeckasi ¥ TeOMETPUUECKAS POTPECCUU

Pacno3naBatb  apuMETHYECKYyI0 M  T'€OMETPUYECKYIO
IPOrPECCUU IIPH Pa3HbIX CIIOcO0axX 3aaHUs

4.2

4.3

BbINONHATE BBIUKCICHUS C HUCHOJB30BaHUEM (GOPMYN n-TO
qiieHa apUPMETHYECKOM W TEOMETPHUYECKOH Mporpeccui,
CYMMBI IIEPBBIX N YJICHOB

I/I306pa)KaTI) YJICHBI IIOCICAOBATCIBHOCTH TOYKaMH Ha
KOOp)II/IHaTHOfI IINIOCKOCTHU

4.4

Pemiatp 3a/1auu, CBSI3aHHBIE c YUCJIOBBIMU
MOCJIEIOBATENIbHOCTSIMU, B TOM YHUCJE 33Ja4d U3 peabHOU
KU3HU (C HCIOJIb30BAHMEM  KaIbKyJIATOpa, IU(POBBIX
TEXHOJIOTHi)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

7 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Ywuca 1 BEIYUCICHUS
JpoOu OOBIKHOBEHHBIE M JECATHYHBIE, MEPEX0J]] OT OAHOW (HOpMBI
1.1 3amucu apobeit k apyroi. [loHATHE palmoHAIBLHOTO YHCIIA, 3aIHCh,
CpaBHEHUE, YIIOPSAOYMBAHUE PALIMOHAIBHBIX YUCEI
12 Apudpmernyeckue ACUCTBUS C pallMOHAIBHBIMU 4YUCIaMH. PelmieHue
' 3a/1a4 U3 peabHOM MPaKTHKN HA YacCTH, Ha APOOH
CreneHb c HaTypaJIbHbIM MOKa3aTelIeM: ompeeiicHue,
1.3 npeoOpa3oBaHuEe BHIPAKCHUH HA OCHOBE OIPEACICHUS, 3aIlUCh
OONBIINX YHCEIT
[IpomieHThl, 3amuch MPOIEHTOB B BHAE ApoOM U ApoOUM B BHIE
1.4 MPOIEHTOB. TpU OCHOBHBIEC 33J1a4uM HA MPOIICHTHI, PEIICHUE 3a7a4 U3
peaTbHOM NPaKTUKH
15 [IpumeHeHre TPU3HAKOB JEIMMOCTH, PA3JIOKECHHE HAa MHOXKUTEIH
HaTypaJIbHbIX YUCET
16 PeanbHple 3aBHCMMOCTH, B TOM 4HCJIEe mpsMmas U oOpaTHas
MPOMOPIHUOHATIBHOCTH
2 Anrebpanueckue BhIpaKeHUS
71 [TepemeHHbIE, YHCIIOBOE 3HAYECHUE BBIPAXKECHUS C TEPEMEHHOM.
JlonmycTrMbIe 3HAaUCHHS TTIEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXTy BEIUIMHAMU B BUIE (POPMYJIBI.
Brraucnenus mo hopmyiam
73 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKCHHM, TOXKISCTBEHHO paBHBIC
BBIpaKEHUS
24 CBolICTBa CTENEHU C HATYPaAJIbHBIM I10KA3aTEJIEM
25 Opnounensl M MHOrOwieHBl. (CrterneHr MHorowieHa. ClioKeHHE,
BBIYUTAHUE, YMHOKEHIUE MHOTOWICHOB
@opMyJIbl COKPAUIEHHOTO YMHOXKEHHMS: KBaJpaT CyMMbl W KBajapar
2.6 pazHoctu. opmysia pa3HOCTH KBaJpaToB. PaznoxkeHne MHOTOUYJICHOB
Ha MHOXHUTEIIH
3 VYpaBHeHus
31 YpaBHEeHHE, KOpE€Hb YpaBHEHWS, } npaBWwiIa  TPeoOpa3oBaHUS
ypaBHEHUS, PABHOCUJIILHOCTh YPaBHEHUN
39 JII/IHeUI?IHoe YpaBHEHHE C OJHOU qepeMeHHoﬁ, quncno KOpHEMN
JUHEHHOTO ypaBHEHUS, pEIICHUE JTMHEHHBIX YpaBHEHUM
33 CocraBneHue ypaBHEHUI HOVYCJ'IOBI/IIO 3ajaun. Perienyue TEKCTOBBIX
3a7a4 C IOMOIIbIO YPaBHEHHI




34 JluneliHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €T0 rpadux
Cucrema JAByX JMHEWHBIX YypaBHEHUW C JBYMs [EPEMEHHBIMH.
3.5 Pemenune cucreM ypaBHeHuM crnocoOoM mnoacTaHOBKU. [Ipumepsl
peuIeHus: TEKCTOBBIX 3a/1a4 C OMOIIBI CUCTEM YPaBHEHUM
4 Koopaunate! u rpaduku. @yHKIIUN
4.1 Koopaunara Touku Ha npsiMoi
49 Uucnossle TIPOMECYTKH. Paccrosanne wmexnay IByMs TOYKamMu
KOOPJAMHATHOM MPSIMOit
43 [IpsimoyronpHas cucrema KOOpAHHAT, OCH Ox u Oy. Abcuucca u
OpJIMHATa TOYKU Ha KOOPANHATHOM INIOCKOCTH
44 [Tpumepsbr rpaduKos, 3a/laHHBIX dbopmynamu. Yrtenue rpaduKoB
peaTbHbIX 3aBUCUMOCTEM
4.5 [Tonsatue ynkuuu. ['paduk pynkuuu. CroiicTBa PyHKIIUN
4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk byHkmm y = [X|
47 r pa(quecFoe pELICHNE JTMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEHMHBIX
ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMbIil 3J1IeMEHT COePKAHUA
1 Yucna u BIYUCIECHUS
11 KBaapatHsrif kopeHb u3 uncina. [lonstue 06 uppanuoHaIbHOM YHCIIE.
’ JlecsaTruHble TPUOTUKEHUS UPPAITMOHATBHBIX YUCET
CgoiicTBa apu(METHUECKUX KBAJAPATHBIX KOPHEH U UX IPUMEHEHUE K
1.2 npeoOpa3OBaHUIO  YUCIOBBIX  BBIPAKEHUW U BBIYUCIICHUSIM.
JlelicTBUTENIbHBIC YKCIIA
13 Crenens ¢ 1enbIM IOKa3aTeneM U €€ cBoicTBa. CraHmapTHas 3aluch
qyucia
2 AnreOpanydeckuie BbIpaXeHHs
21 KBangparHelii TpEXwiieH, pa3ioKEeHUE KBaApPaTHOIO TPEXWIEHA Ha
MHOXUTEIN
2.2 Anrebpandeckas qpodb. OCHOBHOE CBOMCTBO anredbpandeckoil 1poou
23 CrnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JIEJICHHUE alreOpandecKux
npobeit
2.4 PanmionanbHbIe BEIpaXXKEHUS U UX TIPeoOpa3oBaHKe
3 YpaBHEHHS 1 HEPABEHCTBA
31 KBangpatHoe ypaBHeHHE, hopMysia KOpHEH KBaapaTHOTO ypaBHEHUS.
Teopema Buera
3.2 Pewrenue ypaBHeHM, CBOASIIMXCA K JIMHEMHBIM U KBaIPATHBIM
3.3 [Ipocreiimme 1poOHO-pallMOHAIBHBIE YPaBHEHUS




I'paduueckast unTepnperanus ypaBHEHUN C ABYMS MEPEMEHHBIMU U
34 CUCTEM JIMHEHWHBIX YPAaBHEHUW C JBYMs II€peMEHHBIMHU. [Ipumepsr
pEeLIeHUsl CUCTEM HEJIMHEMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 33124 alreOpanueckiuM crocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOICTBA
3.7 HepaBeHcTBO ¢ 01HOM TEPEMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEpaBEHCTBA C OTHOW EPEMEHHOMN
3.10 CucTteMbl TUHEHMHBIX HEPABEHCTB C OJHOM MepEeMEHHON
4 DyHKIIUA
41 [Tonsitue pynkuuu. O6nacTe onpeaeneHuss 1 MHOKECTBO 3HAYCHUHN
’ ¢dbyukiuu. CriocoOsl 3aganus GyHKIHI
4.2 I'paduk pynknuu. Utenne cBocTB PyHKIMH 11O €€ rpaduKy
4.3 [Tpumeps! rpadukoB QyHKIMIM, OTpaXaroUMX peabHbIE MPOLECCHI
44 @OyHKIMH, ONHUCHIBAIOIINE MPAMYIO U 00paTHYIO MPONOPIMOHATILHBIE
3aBUCUMOCTH, UX TpaQuKu
4.5 OyHKIHH y =x? y = X7
4.6 Oyaknun y = [x, y = |x|
4.7 I'paduyeckoe pemeHne ypaBHEHHH U CUCTEM ypaBHEHUN
9 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYKCICHUS
11 ParrionaneHble yKcia, MppalMoHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
’ JIeCATUYHbIE ApOoOU
MHOK€eCTBO JEHUCTBUTEIbHBIX 4YHCEI, JCUCTBUTENIBHBIE YHCIA Kak
12 OECKOHEYHBIE z[ecslTHquzle npo6u. BzaumMHo 01HO3HAYHOE COOTBeTCTBI{e
MEXJy MHO>KECTBOM JICHCTBUTENIBHBIX YNCET U KOOPAUHATHOMN MPSMOMU.
CpaBHEHHE IEMCTBUTEIBHBIX YHCET
1.3 Apubdmerndyeckue IeUCTBUS C IEHCTBUTEIHHBIMA YUCIIAMH
W3mepenus, npuOmmKeHus, OIeHKH. Pa3mepbl 00bEKTOB OKPYKAIOIIEr0
14 MHpa, JJIUTEIBHOCTH MPOIECCOB B OKpYyKaromieMm mupe. [Ipubnmkénnoe
' 3HAUYE€HHE BEJIUYUHBI, TOUYHOCTh NpUOIMKeHUsa. OKpyrieHue Yucell.
IIpukuaka u OLlCHKA Pe3yIbTaTOB BEIYMCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OTHON IEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHHM, CBOIAIINXCS K JIMHEWHBIM
23 KBagparHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIHUXCA K
KBaJPaTHBIM




buxBanpatHoe ypaBHeHue. IIpumepsl pemieHus ypaBHEHHMU TPETbEeU W

24 YETBEPTOM CTEMEHEN PA3JIOKEHUEM HA MHOKHUTEIN

2.5 Pemenue 1poOHO-palinoOHaIbHBIX YPAaBHEHHM

2.6 CucreMbl ypaBHEHUI

2.7 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €T0 Tpaduk

2.8 Pemenne cucrem IByX JIMHEHHBIX YPAaBHEHHM C IBYMsI IEPEMEHHBIMU

29 Pemenne CHCTEM JIBYX YPAaBHEHUH, OJHO W3 KOTOPBIX JMHEHHOE, a
Jpyroe — BTOPOH CTENEHU

710 I'papuueckas uUHTEepHpeTalysi CUCTEMbl ypaBHEHUH ¢  JIByMs
epeMEHHBIMU

2.11 PelieHre TEeKCTOBBIX 3a/1a4 anredpanyeckuM crocooom

2.12 UYucioBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 PemreHne nTMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN

2.14 Pemrenne cucrtem JINHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHON

2.15 KBagparHble HEpaBEeHCTBA

16 ['padmueckas uHTEpHpeTalMsi HEPABEHCTB M CUCTEM HEPABEHCTB C
JByMsl IEPEMEHHBIMHU

3 OyHKIUU

31 KBagparnunas ¢ynkmus, e€ rpaduk u cBoiictBa. Ilapabomna,
KOOpPJMHATHI BEPIIMHBI Tapad0JIbl, OCb CAMMETPHH MapadOoJIbl

3.2 ['paduku QyHkumit y=kx, y=kx+b u ux cBoicTpa

3.3 ['paduku yHkmil y=k/x, y = x° 1 uX cBOMCTBA

34 ['paduku pyHKIMII, U UX CBOMCTBA

4 YucioBble MTOCIEN0BATENBHOCTH

Onpenenenre U cnocoObl 3a/laHUsl YHMCIOBBIX MOCIEAOBATEIBLHOCTEM.

4.1 3agaHue MOCIe0BaTeIbHOCTH PEKYPPEHTHON (Gopmynnoit u popmynoi
n-ro 4ieHa

49 Apudmerndeckas nporpeccusi. QopMyIibl n-ro 4ieHa apuhMeTudecKoi
IIPOTrPECCUU, CYMMBI IIEPBBIX 71 YIICHOB

43 I'eomerpuueckas nporpeccus. @opMyJibl n-TO 4YJI€HA F€OMETPUYECKOU
IPOrPECCHHU, CYMMBI IEPBBIX /1 YIEHOB
N300pakenune wieHOB apuPpMETUYECKON U TEOMETPUYECKON porpeccuit

4.4 TOYKaMHU Ha KOOPJAUHATHOMU IJIOCKOCTH. JInnenHbIi u
HKCIIOHEHIIMAJIBHBIA POCT

4.5 CnosxHble POIIEHTHI




IMPOBEPSIEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepPSIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOT0 00111er0 o0pa3oBanust Ha ocHoBe PT'OC

YMenue OTEPUPOBATH MOHSATUAMMU: MHOXECTBO,
MOJIMHOXKECTBO, ONEpallMM HaJ MHOXKECTBaMU; YMEHHUE
OIIepUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK,
MPUMEHATh WX MPU PEIICHUH 3a/a4d; YMEHUE HCIO0JIb30BaTh
rpajguueckoe TpencTaBIeHUE MHOXKECTB [UJISI  OMHMCAHUS
peabHBIX TPOLIECCOB W SIBJICHUM, MPU PEIICHUU 3a7ad U3
JIPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHUSIMH: OMNPENCICHUE, aKCHOMa,
TEOpEMA, 10KA3aTEIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U
JIO’KHBIE BBICKAQ3bIBAHUS, MPUBOJIUTH MIPUMEPHI )58
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHUSI W  OTPUIIAHUSA
BBICKa3bIBaHUH

YMeHue omnepupoBaTh TOHATHSIMH: HATYPAIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YHCIIO, IETMMOCTh HaTypaJIbHBIX YHCEN,
MPU3HAKH  JICTUMOCTH, IEJI0€ YHCIO0, MOIYyJIb YHCJIa,
OOBIKHOBEHHAs APOOH U JECATUUHAS IPOOb, CTAaHAAPTHBINA BH]T
qyclia, paAlMOHAIIBHOE YHUCJIO, WPPAIMOHAIBLHOE YHCIIO,
apuGMETHYCCKUI KBaJpaTHBIH KOPEHb, YMEHHE BBITIOJHATH
NEHCTBUSL C YHCIIaMU, CPAaBHUBATh U YHOPSAIOYMUBATH UYHKCIIA,
MPEJICTABIIATh YMCIa HAa KOOPJAMHATHON MPSAMOM, OKPYIJIATH
Yyclia; YMEHUE JeNaTh NPUKHUIKY M OLEHKY pe3yibTara
BBIUUCIICHU I

YMeHue onepupoBaTh MOHATHSAMHU: CTEIEHb C  LEJIbIM
nokasareneMm, apumeTHueckuii  KBagpaTHbIH  KOPEHb,
MHOT'O4IEH, anredpandeckas A1po0b, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypajbHOW cTeneHu OoJbllle €AUHMIIbI; YMEHUE
BBITMIOJIHATH PacuéTsl Mo GopmyrnaM, mpeoOpa3oBaHUs IEIBIX,
JIpOOHO-PAIMOHATBHBIX BHIPAXKEHUI U BBIPAKEHUN C KOPHIMU,
pa3yIoKEHUE MHOTO4WIEHAa Ha MHOXHUTENIH, B TOM YHUCIE C
UCTOJB30BaHUEM (OPMYJT Pa3HOCTH KBAJApaTOB M KBajapaTa
CYMMBI U pa3HOCTH

YMeHHe onepupoBaTh MOHATUSMHU: YHUCIOBOE PaBEHCTBO,
YpPaBHEHUE C OJHOM IIEPEMEHHOM, 4YMCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YMEHHE pellaTh JIMHEHHBIE U
KBaJIpaTHbIE YpaBHEHHUS, TPOOHO-pAIIIOHATBHBIC YPABHEHHUS C
OIHOM IIEPEMEHHOW, CHUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH,
JIMHENHbIE HEPaBEHCTBA U UX CUCTEMBI, KBaJApaTHbIE U IPOOHO-




palMOHAIBHBIE HEPABEHCTBA C OJAHOM NEPEMEHHOM, B TOM
yuciae MpH PENIEHWH 33aJa4 W3 JAPYTMX IMPEIMETOB U
NPaKTUYECKUX 3a7a4; YMEHHE HMCIOJIb30BaTh KOOPAMHATHYIO
NpSIMYyI0 ¥ KOOPAWMHATHYIO TUIOCKOCTH JUIsl HU300paxKeHus
peuieHuil ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMHU:  (PyHKIMS, rpaduk
byHKIMK, HymH (QYHKIAWA, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHusi, yObIBaHUsA, HauOosblliee U
HauMeEHbIllee 3HauYeHHs (QYHKIUU; YyMEHHE OIepupoBaTh
MOHATUSAMU:  TpsiMasi  TPOMOPIUOHAIBHOCTh,  JIMHCHHAS
dhyHKIHS, KBaJpaTHYHAS byHKIHS, oOpaTHas
MPOIOPLMOHAIBHOCTD, Tapadona, runep0oia; yMeHHe CTPOUTD
rpaduku GyHKIMIA, UCTIONB30BATH TPAPUKU JIJIST OTIPEICTCHHUS
CBOICTB MPOLIECCOB U 3aBUCUMOCTEM, JJIs1 PELICHUS 3a/1a4 U3
JIPYTUX Y4eOHBIX TMPEAMETOB W PEaTbHOW JKU3HHU, yMCHHE
BbIpaXKaTh (GOPMYJIAMH 3aBUCUMOCTH MEXKIY BETUUYMHAMHU

YMeHue onepupoBaTh IOHATUSMHU: IIOCIEIOBATEIBHOCTD,
apudmeTrueckass U TeOMETpUYecKash MNpPOTPECCUU; YMEHHUE
UCIOJIb30BaTh CBOICTBAa IOCIIEOBATENBHOCTEH, (HOPMYJIBI
CyMMBbI M OOIIEro 4ieHa MpU pelIeHUH 3a7ad, B TOM 4YHCIIE
3aja4 u3 APyrux yueOHbIX MPEIMETOB U PEaTbHON KU3HU

10

YMeHue pemath 3aladyd pa3HbIX TUMOB (B TOM YHCJE Ha
MPOIEHTHI, IOJU U YaCTH, BUKEHHUE, paboTy, IIEHY TOBapOB U
CTOMMOCTh TOKYNOK M YCIYT, HaJOTH, 3aJayd U3 o0yacTu
yOpaBlieHUs] JIMYHBIMU U CEMEWHBIMU (PMHAHCAMH); YMEHHE
COCTaBJIATh BBIPAKCHUS, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI
II0 YCJIOBHMIO 3aJlayd, MCCJIENOBATH IIOJIYYEHHOE PELICHHUE U
OLICHUBATh MPABIONOJOOHOCTh MOJYUYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUSIMH: (UTYypa, TOUKA, OTPE3OK,
npsmas, JIy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
paBHOOCNIPEHHBI W PAaBHOCTOPOHHUN  TPEYTOJIbHHKH,
MPSIMOYTOJIBHBIN  TPEYTOJIbHUK, MeIuaHa, OWCCEKTpuca Hu
BBICOTA TPEYIrOJIbHUKA, YETBIPEXYTOJIBHUK, MapajlieiorpaMmM,
poMO, TPSAMOYTONBHUK, KBaApaT, Tpameuus; OKPYKHOCTb,
KpyI, KacaTeibHas; 3HAaKOMCTBO C IPOCTPAaHCTBEHHBIMH
durypamu; yMeHHE peliaTh 3agayd, B TOM 4YHCIIE U3
MOBCEJHEBHOM JKU3HHM, HA HAXOXKICHHE TE€OMETPUUYECKHUX
BEJTMYHH C IPUMEHEHHUEM H3yUYEHHBIX CBOUCTB GUTYD U (haKTOB

YMeHune omnepupoBaTh TOHSATHUSIMH: PaBEHCTBO  (Quryp,
PaBEHCTBO TPEYTOJIbHUKOB; MapajuieIbHOCTh u
NEPIEHAUKYIIIPHOCTh NPSIMBIX, YIOJd MEXAY HPSMBIMH,
NEPIEeHIUKYJISAP, HAKJIOHHAS, MPOEKIMs, Moaodoue Quryp,
10JI00HbBIE TPEYTOJIBbHUKH, CHMMETPHUSL OTHOCUTEILHO TOUYKU U
IIPSIMOM; YMEHHE pacllO3HaBaTh PAaBEHCTBO, CUMMETPHUIO H




nomobue (Guryp, mapamieIbHOCTh W TMEPHEHIANKYJISIPHOCTD
MPSIMBIX B OKPYXKAIOMIEM MUPE

11

YMeHue onepupoBaTh MOHATUSIMU: JIJIMHA, PACCTOSHUE, YTOJ
(BemmuMHA yIJla, CHHYC W KOCHHYC yTIJla TPEYyroJbHUKA),
IJI0IIA]1b; YMEHUE OLIEHUBAThH pa3Mephl IPEIMETOB U OOBEKTOB
B OKpYXKalwIlIeM MHpEe; YMEHHE MPUMEHITh (HopMyIbl
nepuMeTpa M IUIOMAAM  MHOTOYTOJIBHUKOB,  JIJTUHBI
OKPY)KHOCTH M IUIOIIAJAW Kpyra, o0bema MpsSMOYTOIbHOTO
napajuiesienuIea; YMEHUEe MPUMEHSTh MPU3HAKH PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMMeE YIJIOB TpPEYrOJIbHUKA,
teopemy Iludaropa, TpuroHOMeTpUIECKHUE COOTHOIICHUS IJIS
BBIUHCIICHUS JJIMH, PACCTOSHUM, TJIOIIAAeH

12

YMenue uzobpaxaTh IUIOCKHE (UTYypbl M MX KOMOMHAIIMH,
IPOCTPAHCTBEHHbIE (QUTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIM
CUMBOJIBHOMY OIMCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHA CHCTEMa
KOOPJIMHAT; KOOPAMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpA Ha YMCIO, CKAJISIPHOE IMPOU3BEICHUE
BEKTOPOB; YMEHHE UCIIOJIb30BATh BEKTOPHI U KOOPAUHATHI JJIsi
MpeCTaBIeHUsl JaHHBIX M pEUIeHHs 3a7ad, B TOM 4YHCIE U3
JIPYTUX yU4eOHBIX MPEIMETOB U peaTbHON KU3HU

14

YMeHue onepupoBaTh NOHIATUSIMH: CTOJIOMKOBBIE U KPYTOBBIC
IuarpamMMbl, TaOJUIBI, cpeaHee apudmernueckoe, MeauaHa,
HauOOJbIIICE W HAaWMCHBINIEE 3HAYCHHUS, pa3Max YHCIOBOTO
Habopa; yMeHHE  WU3BIIEKaTh, HMHTEPIPETHPOBATH U
npeoOpa3oBeIBaTh  MH(OpPMAIMIO,  MPEJACTABICHHYIO B
TabIuIax M Ha JuarpamMmax, OTPaKaloIlyl0 CBOWCTBA W
XapaKTCPUCTUKHA PEATBHBIX IPOIECCOB U SIBICHUH; YMCHHE
pacrno3HaBaTh U3MCHUYUBHIC BEJIMUYMHBI B OKPYKAFOIIEM MUPE

15

YMeHue onepupoBaTh MOHATHSIMH:  CIYYaWHBIA  OMBIT
(cmydaliHBIN ~ SKCHEPUMEHT),  dJJEMEHTapHOE  COOBITHE
(pmeMeHTapHbI  MCXOJ) CIy4ailHOrO OIbITa, Ciy4ailHoe
COOBITHE, BEPOATHOCTb  COOBITHS; YMEHHE  HaXOJUTh
BEPOATHOCTH  CIIy4allHBIX  COOBITMM B  ONBITaX €
PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE
pemaTh 3aJayd METOJOM OPraHHM30BaHHOTO Iepedopa M C
UCIIOJIb30BAaHUEM IIpaBUJIa YMHOXKEHHUS; YMEHUE OLICHHBAaTh
BEPOSITHOCTU PEaTbHBIX COOBITUN W SIBIICHUH, IOHUMATh POJIb
NPAKTUYECKH JIOCTOBEPHBIX W MAJIOBEPOSITHBIX COOBITUN B
OKPY’KaIOIIEM MHUpPE U B JKH3HHU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHUCEN U €T0 POJIbI0 B MACCOBBIX SIBICHUAX

16

YMeHnne BbIOMpaTh TOAXOASAIINN HM3yYCHHBIM METOJ s
peuieHrs 3ajJayd, OPUBOAUTH IIPUMEPHl MATEMAaTHUYECKUX




3aKOHOMEPHOCTEW B MNPHUPOAEC M IKU3HHU, paCIO3HABATH
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKH B HCKYCCTBE, ONMCHIBATH
OTJIC/IbHBIEC BBIJAIOIIHAECS PE3YJIBTATHI, MOJYYEHHBIE B XOJE
pa3BUTUS MAaTEMAaTUKH KaK HAayKW, IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITHUM U UX aBTOPOB B OTEYECTBEHHOMN U
BCEMUPHOU HCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMbIil 3J1IEMEHT COePKAHUA
1 Yucna 1 BRIYUCIICHHUS
1.1 Hatypanbsubie u nenble uncina. [Ipu3Haku AeTUMOCTH LETBIX YHCEI
12 OOBIKHOBEHHbIE M JIECATUYHBIC JpOOH, TPOIEHTH, OECKOHEUYHBIE
' MepuoANYecKue Apoou
13 Pannonanbuble yncna. ApudmeTrnueckre onepanyuy ¢ parioHaIbHbIMU
qHCclIaMu
14 I[eVﬁCTBI/ITenLHLIe qrcla. Apudmernueckue orepanuu C
JEHCTBUTEIIBHBIMU YHCIIAMU
15 [TpubmmxEHHbIC BBIYMCICHNA, TpAaBHIA OKPYIICHHS, NPUKUAKA H
OIICHKA pe3yJIbTaTa BBIYUCICHHUM
2 AnrebpanyecKkue BIPAKCHUS
2.1 bykBeHHBIE BhIpaskeHUs (BbIpaXKEHUS C TIEPEMEHHBIMHU )
29 Cremenp ¢ mwenbiM  mokazareneMm. CrerneHb € palMOHAIbHBIM
nokasareneM. CBONCTBA CTETIEHH
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poOb
25 ApudmeTndyeckuii KOpeHb HaTypalbHOW creneHu. JleWcTBus c
apudMeTUIEeCKUMHU KOPHSIMH HaTypaJbHOU CTENEeHU
3 YpaBHEHMS M HEPABEHCTBA
31 Lensie n ):\['p06H0-paIII/IOHaJ'IBHBIe ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH
ypaBHEHUU
39 Ilenpie w  npoOHO-pallMOHAIbHBIE  HepaBeHCTBA. CHCTeMBl |
COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIEN0BATEIBHOCTH
4.1 ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
49 Apudmerndeckass U reomeTpuyeckas nporpeccuu. Gopmyna CIOXKHBIX
IIPOLIEHTOB
5 DyHKIIMU
@Oynkuus, cnocoObl 3amanus ¢QyHkuuu. ['paduk Qynkumu. Ob6macTb
OTpesIeIecHUss W MHOXECTBO 3HadeHWi ¢yHkiuu. Hymm (yskmmm.
5.1 [IpoMexxyTKn  3HAKOMOCTOSHCTBA.  [IpOMEXyTKHM  MOHOTOHHOCTH
¢yskuu. MakcumyMbl U MUHHUMYMBI  (yHkumu. HauGonbinee u
HauMeHblIee 3HaUeHHe (PYHKIIMHU Ha TPOMEKYTKE
6 KoopaunaTel Ha psiMOii U MIIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIIOCKOCTH




I'eomeTpus

7.1
7.2
1.3
1.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

['eomeTrpuueckue GUrypsl U UX CBOMCTBA
Tpeyrosnbauk

MHOroyTroapHUKH

OKpy’>KHOCTb M KpyT

N3mepeHne reoMeTpruuecKiX BETUYHH
BekTops! Ha II0CKOCTH

BepostHOCTh M cTaTuCcTHKA
OnucaTtenbHas CTaTUCTUKA
BepostHOCTB

KomOunaropuka

MHoxecTBa

['padbr




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYHEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbIi YpOBEHb: YueOHUK; 15-¢ nznanue,
nepepadborannoe Makapsiues F0.H., Munatok H.I'., Hemkos K.W. u ap.; nox
penakiueit Tenskockoro C.A. AxumonepHoe o6uiectBo «M3naTenbcTBo
«IIpocBemenne»

» Marematuka. Anre6pa: 8-it kiacc: 0a30BbIi ypOBEHB: yUeOHUK; 16-€ uznanue,
nepepadborannoe MakapsiueB F0.H., Munatok H.I'., Hemkos K.W. u ap.; nox
penakuueit TenskoBckoro C.A. AkimonepHoe o6mecTBo «M3gaTenscTBo
«IIpocBemenue»

» Marematuka. Anrebpa: 9-i kiacc: 0a30BbIN YpOBEHb: YUCOHHK; 15-¢ u3znanue,
nepepaborannoe MakapsrueB FO.H., Munmatox H.I'., Hemkos K.U. u ap.; nox
penakuueit TenskoBckoro C.A. AkimoHepHoe o61mecTBo «M3aaTenscTBo
«IIpocBemienue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoaundeckoe mocodre K mpeIMEeTHON TUHUU y4eOHUKOB 10 anredpe 1O. H.
Makapsiuesa, H. I'. Munmiok, K. 1. HemkoBa u ap. Matematuka. Anrebpa 7-9
KJ1acchl. ba3oBbIil YpOBEHb.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MUHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnekuust mupoBbIX 00pa3oBaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEquHoe 0KHO JOCTYyIa K 00pa3oBaTeIbHBIM PECYpPCaM»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHbiii IEHTP UHYOPMAITMOHHBIX
00pa30BaTENbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yaeOHbIX U3IaHUH, YIEKTPOHHOTO
000pyAOBaHUS U IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB I 0OILIErOo
obOpaszoBaHus

5. http://www.portalschool.ru, lIIkonsHbI# TTOpTaN

6. http://www.ict.edu.ru, @enepanbubiii nopran « MudopmaronHo-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B OOPa30BAHUI

7. https://media.prosv.ru/content/?subject=22 klass=1, Meauareka [IpocBenienus
8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 3meKTpoHHAasI IIKOJIA
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