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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsi€TCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro 0Opa30BaHUSA:
OHa oOecreynBaeT M3Y4YCHHE IPYrUX AUCIHUIUIMH, KaK €CTeCTBEHHO-HAYyYyHOTO, TaK M
TYMaHUTapHOTO LIUKIIOB, €€ OCBOCHHE HEOOXOAUMO JJIsl MPOAOHKEHHSI 0Opa30BaHUs U B
MOBCEJHEBHOW KM3HHM. Pa3zButue y oOywarommxcs Hay4YHBIX MPEACTABICHUNA O
MPOUCXOXKICHUN M CYIIHOCTH airedpanyeckux aOCTpakiuii, crnoco0e OTpaxeHHUs
MaTeMaTHYEeCKON HAayKOW SBJICHUN M TMPOLECCOB B MPHUPOJE U OOIIECTBE, POIU
MaTEMaTH4YEeCKOTO MOJEIMPOBAHUS B HAYYHOM TO3HAHUHM M B MPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUS U KA4eCTB MBIIUICHUS, HEOOXOIUMBIX IS
aJlanTaldyd B COBPEMEHHOM IpoBoM oOmiecTBe. M3ydeHue anreOpbl oOecriednBacT
pa3BUTHE YMEHHsS HaOI0naTh, CpaBHUBAaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NelcTBUSL W BBIBOABI, (opmynupoBath yTBepxkaeHus. OcBoeHHE Kypca anreOpbl
o0OecreynBaeT pa3BUTHE JIOTMUECKOI'O MBILIUICHUS OOYYaIOMIMXCSA: OHU HCIOJIb3YIOT
NEAYKTUBHbIE W UWHIYKTHUBHBIE pACCy>KIEHUs, OO0O0OImeHNe U KOHKPETH3AIHIO,
abcTtparupoBanue u aHanoruto. O0ydeHue anredbpe mpeanogaracT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITEIILHON JAESITEIIbHOCTH 00YyYarolIuxcs, MOITOMY CaMOCTOSITEIbHOE pEellIeHUe
3aj1ay SIBJISIETCS pean3alueil 1eaTeIbHOCTHOTO IPUHIIUIIA 00yUYeHUSI.

B crpykTrype mporpammbl yueOHOTo Kypca «Anredpa» A OCHOBHOIO OOIIEro
00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUYECKHE TUHUM: «Yncna
U BBIUHCICHUS», «ANreOpandeckue BBIPAXKEHUS», «YPABHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxaas U3 3TUX CONEPKATENbHO-METOAWYECKUX JIMHUWA Pa3BHUBAETCS HA
MPOTSHKCHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C APYTUMU €ro TUHUAMH. B X078
U3y4YeHHMs] Y4eOHOro Kypca oOOydaloIIUMCS TPUXOJUTCS JIOTHUYECKH PacCyXJaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M ¢ 3TUM B mporpaMmMy y4eOHOTO
Kypca «Anredpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTWKH, NMPEACTABICHHBIE BO BCEX
OCHOBHBIX pa3jleliax MaTeMaTUYeCKOro OO0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBIAICHHUIO
00y4arIMUMHCS OCHOB YHUBEPCAJIBHOIO MaTeMaTH4ecKoro si3bika. CoaepkaTenbHOU U
CTPYKTYpHOH  OCOOGHHOCTBIO  y4eOHOro  Kypca  «Anre6pa»  sIBISIETCS  €ro
MHTEIrPUPOBAHHBIA XapakKTep.

Copepxanune nTUHUM «Yuchaa U BBIYMCICHUS» CIIYKUT OCHOBOM IS JajJbHEHIIEro
U3YYCHHS] MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO Yy OOYYAOMIMXCS JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHHUIO YMEHHsI TOJB30BAThCA  QITOPUTMaMH, a TaKXKe
NPUOOPETEHUI0 TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEIHEBHOW >KH3HHU.
Pa3BuTHe MOHATHA O 4YHCIE HAa YpOBHE OCHOBHOIO 00IEro oOpa3oBaHHs CBS3aHO C
palMoOHAIBLHBIMU W HUPPAlMOHATBHBIMU YHCIaMHU, (OPMUPOBAHUEM MPEICTABICHUA O
JEUCTBUTEIILHOM YHUCJE. 3aBEpUICHUE OCBOCHUSI YMCIIOBOM JIMHUM OTHECEHO K CPEIHEMY
o011eMy 00pa3oBaHUIO.

ConmepxaHue IBYyX alreOpandecKux JUHUN — «ANreOpandeckue BBIPAXKEHUS) WU
«YpaBHEHHUS M HEPABEHCTBa» CMOCOOCTBYeT (POPMUPOBAHHIO Yy OOYy4YarOIIUXCS
MaTEMaTHYECKOTO anmapara, HeoOX0IMMOTO ISl PEeIISHUS 3a/1a4 MATEMATHUKH, CMEXHBIX
IpEeIMETOB M INPAKTHUKO-OPUEHTHPOBAHHBIX 3aqady. Ha ypoBHE OCHOBHOro oOuIETro
oOpa3oBaHusi y4yeOHBIM Marepuan rpyHIUpyeTcs BOKPYT PalMOHAIBHBIX BBIPAKEHUU.
Anrebpa JEMOHCTpPUPYET 3HAUYCHHE MAaTeMaTHUKU KakK s3blKa [UJIsl TOCTPOCHUS
MaTE€MAaTHYECKUX MOJENEH, OMMCaHUs MTPOLIECCOB U SIBIICHUN pealbHOro Mupa. B 3amaumn



oOyueHus anredpe BXOAST TaKKe JajbHElIIee pa3BUTHE AITOPUTMUYECKOTO MBIILICHUS,
HE00X0JIMMOTO0, B YACTHOCTH, JJIsl OCBOCHHUA Kypca MUH(POPMATHKH, U OBJIaJICHUE HABBIKAMU
NEAYKTHBHBIX paccyxaeHuid. IIpeoOpasoBaHue CHUMBOJBHBIX (OpM crHocoOCTByeET
Pa3BUTHIO BOOOpPaXKEHUsI, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxkanne (PyHKIMOHATBHO-TPaQUUECKON JMHUU HAIEJICHO Ha TMOJyYeHHE
oOy4JamuMHCs 3HAHUM 0 (QYHKIMSIX KaK BaKHEHIIeW MaTeMaTHYecKOW Mojaenu s
OTHMCAHMSI U UCCIIeI0BAHUS Pa3HOOOPA3HBIX MIPOLIECCOB U SIBJICHUI B IPUPOJIE U 0OIIIECTBE.
N3ydyenune mateprana CoCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCS YMEHUS HCIIONIb30BaTh
pa3UYHbIC BBIPA3UTENbHBIE CPEJICTBA S3bIKAa MATEMATUKHU — CIIOBECHBIE, CHMBOJIMYECKHE,
rpaduueckre, BHOCUT BKJIaJ B (OPMHUPOBAHUE MPEICTABICHUM O POJIM MATEMATHKU B
Pa3BUTHUU IUBUIIU3ALNUN U KYJIbTYPBI.

CornacHo yyeOHOMY MuiaHy B 7—9 kilaccax u3ydaercs y4eOHbIN Kypc «Anredpay,
KOTOpBIM BKJIIOYAeT CIEIYIONIME OCHOBHBIE pa3ienbl cojepkanusa: «Yucna wu
BBIUHCTICHUS», «AJreOpandeckue BBIPAXKEHUS», «YPaBHEHHS W  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 yaca B Henento), 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 panMoOHaNBHOrO 4YHCIA, 3alUCh, CPABHEHUE, YIOPSIAOYMBAHUE
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], 3a1Ch 00JbIIMX YKcel. [IpoIeHThl, 3auch IPOIICHTOB B BUJIE
Ipobu 1 1podu B BUJE NpoleHTOB. Tpu OCHOBHBIE 3a/1a4M HA MPOLEHTHI, PEIICHHUE 3a/1a4
U3 peaJbHON IPAKTUKH.

[IpuMeHeHrEe NPU3HAKOB JEIUMOCTH, Pa3JI0KEHHE Ha MHOXKMTEIN HaTypaJbHBIX
YHUCEL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHast MPONOPLHOHATIBHOCTH.

AJuireOpanyeckue BbIpaKeHUs

IlepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUS C INepeMeHHoM. JlomycTumble
3HaueHus IepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTH MEXIy BEIMYMHAMHU B BHJE
¢opmynbl. Beruucinenus mno ¢dopmynam. [IpeoOpazoBaHue OYyKBEHHBIX BBIpAXKEHUH,
TOKJECTBEHHO PAaBHbBIC BBIPAXKEHHS, MpaBUja MpeoOpa3oBaHUsl CYMM M MPOU3BEICHHM,
IpaBWJIa PACKPBITUS CKOOOK M MPUBEEHUS MOI0OHBIX CIIAraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

OpHouneHpl M MHOrowieHsl. CreneHb MHorowieHa. CllokeHue, BBIYMTAaHUE,
YMHOXEHUE MHOTOWICHOB. POpMyJIbl COKpPAIEHHOIO YMHOMKEHMS: KBaApaT CyMMBbl U
KkBagpar pasHocth. DopMmyna pa3sHOCTH KBaAparoB. PasnokeHMe MHOTOWICHOB Ha
MHOHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUS, INpaBWia MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJILHOCTb YPAaBHEHUM.

JIuneliHOE ypaBHEHUE ¢ OHOU NIEPEMEHHOM, YUCII0 KOPHEW JINHEWHOIO YPaBHEHMUS,
peuieHne TMHENHBIX ypaBHeHU. COCTaBlIeHHE ypaBHEHUM 10 YCIOBUIO 3a7aul. Pemienne
TEKCTOBBIX 33/1a4 C IOMOILBI YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMs MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YpaBHEHH C ABYMs MEpPEeMEHHBIMU. Perienue cucreM ypaBHEHHH criocoOoM
OACTaHOBKHU. [IpuMephI penieHnst TEKCTOBBIX 3a7a4 C IOMOIIBI0 CUCTEM YPAaBHEHUM.

DyHKIMHA

Koopaunnara Touku Ha mpssMoi. YuciaoBele MpoMexyTKU. PaccTosiHre MeX Iy 1BYMs
TOYKAMU KOOPJAMHATHOM IIPSMOM.

[TpsimoyronpHas cucrema KoopauHat, ocu Ox u Oy. Abcuucca 1 OpJInHaTa TOUYKU Ha
KOOpAMHAaTHON IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (opmynamu. Ytenue
rpa¢ukoB peanbHbIX 3aBucuMocTel. llonsatue ¢pynkumu. I'padux Gynkumu. CoiicTBa
ynkumit. Jluneitnas ¢ynkuums, e rpadux. I'paduk dyakumm y = |x|. I'paduueckoe
pELIEHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YPABHECHUU.

8 KUIACC



Yucaa v BLIYMCICHUS

KBanpaThsiii kopenb u3 yncia. [lonstue 06 uppanuoHaibHOM yucie. JlecaTnanbie
npHUOIMKEHHS MPpalMOHAIBHBIX YKcell. CBOMCTBA apU(pMETHUECKUX KBAAPATHBIX KOPHEH
U HUX TMpUMEHEHHEe K TMpeoOpa30BaHUIO UHCIOBBIX BBIPAKCHUH M BBIYUCICHUSM.
JlericTBUTENIBHBIE YKCIIA.

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

Anrebpanyeckue BeIpaKeHUIAJITeOpandeckne BbIpaskeHUus

KBagpatHslll TPEXUIIEH, Pa3I0KEHUE KBAIPATHOTO TPEXUIIEHA HA MHOXKHUTEIH.

AnreGpanueckas a1podb. OCHOBHOE CBOMCTBO anreOpanueckoi apoou. CroxeHue,
BbIUMTAaHUE, YMHOKEHHE, JIeJIEHUE anredpandeckux apoOei. PanrioHanbHble BbIpaKeHUs
U UX Mpeo0pa3oBaHueE.

VYpaBHEHHS U HEPABEHCTBAY pABHEHHMS U HEPABEHCTBA

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

['padmueckas wuHTEpHpeTanus ypaBHEHHH C JByMs MEpPEeMEHHBIMH U CHUCTEM
JIMHEHHBIX YPAaBHEHUH € BYMsI IEPEMEHHBIMU. [IpuMepsl pelieHns: CuCTEM HETMHEUHBIX
YPaBHEHUU C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33724 aNredOpandeckumM crocoOom.

UucnoBble HEpABEHCTBA M MX CBOWCTBA. HepaBEeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHelHbIE HEpAaBEHCTBA ¢ OAHOU mepemMeHHOoU. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOM.

OyHKINMDYyHKINHA

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

['paduk dpynkuuu. Urenne cBoiictB ¢pyHKuu mo e€ rpaduky. [Ipumeps! rpadukon
GyHKIUH, OTpasKaroIIUX peajbHbIE MPOLIECCHI.

OyHKIMHU, ONUCHIBAIOLINE MPSIMYIO U 00paTHYIO MPOMOPIUOHATBHBIE 3aBUCUMOCTH,
ux rpadukn. yukiun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe peienue ypapHeHuii
Y CUCTEM yPaBHECHUM.

9 KUIIACC

Yuciia 1 BBIYUCICHUSA

PanmonanbHble 4yKcla, WppalMOHAIbHBIE YHCIA, KOHEYHble U OeCKOHEYHbIe
JecsITUYHbIe IpoOH. MHOXECTBO ACHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YUCIA KakK
OECKOHEUYHBbIE JeCATUYHbIE JApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>ECTBOM JEHCTBUTEJIBHBIX YHCEII U KOOPAUHATHOMN MPSIMOM.

CpaBHeHHE  JCHCTBUTENBHBIX  YHCeN,  apu(MeTH4YecKHe  JEeHCTBUS  C
JEMCTBUTEIIbHBIMY YHACIIAMH.

Pa3meps! 00bEKTOB OKPYIKAIOIIETO MUPA, [UIUTEIHHOCTH POIIECCOB B OKPYKAIOIIEM
MUDE.

[TpuOnmxE€HHOE 3HAUEHNE BETMYMHBI, TOYHOCTh NpuOIkeHnsa. OKpyrieHue Yucell.
[Ipukunka u OLleHKA Pe3yabTaTOB BEIYMCIICHUM.

YpaBHeHUs U HEPABEHCTBA

JInneliHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOAAIINXCS 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 —3aaau
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 HEPAaBEHCTBA U UX CBOICTBA.

Pelmenne nMHENHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON. Penenne cucTeM JIMHEHHBIX
HEpPABEHCTB C oOAHOW nepemeHHoW. KBaapaTHele HepaBeHcTBa. ['paduueckas
MHTEpIPETAIUsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

OyHKIMNDYHKIIUT

KBanpatuunast ynkius, e€ rpadux u cBoiicta. [lapabomna, KOOpIMHATHI BEPUIUHBI
napaboJibl, OCb CHMMETPHUH MapaloIbl.

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

Uucnossle nocieaoBaTebHOCTH YHCI0BbIE NOCIeI0BATEJIbHOCTH U NPOTPecCcun

[lonsATHE 4YMCIOBOM  ITOCJIENOBATENIBHOCTH. 3aJaHHE  IOCIENOBATEIBbHOCTH
peKyppeHTHOI hopmymoit u Gpopmyoit n-ro dieHa.

Apudmernyeckass U TreoMeTrpuueckas mporpeccud. QPopMynbl n-ro  4ieHa
apu(mMeTHuecKor U reOMETPUUECKON POrpeccrii, CyMMbI TIEPBBIX /1 YJICHOB.

N300pakeHue 4ieHOB apu(pMETHYECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu
Ha KOOPAMHATHOW IIOCKOCTH. JIMHEMHBIM W SKCIMOHEHIMAIbHBIA POCT. CIOXKHbBIE
IIPOLICHTBI.



IIVTIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrPaMMBI YU4eOHOTO Kypca «Amredpay
XapaKTePU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpPECa K MPOILJIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHMIKECHHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHUCKOU
MaTeMaTUYECKOM IIKOJbI, K HMCIOJB30BAaHUIO ATUX JOCTHKEHHM B JPYrUX HayKax H
NpUKIaIHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBHIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpakJaHWHA M peajii3allii €ro Mpas,
MpEeACTaBICHUEM O MATEMATHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SBJICHUH, TIpOLEAyp TpaxAaHCKOro oOImiecTBa (HampuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO HJTHUYECKHUX TMPOOJEeM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JIOCTH)KEHHUM HayKH, OCO3HAHMEM BaXXHOCTH MOPATbHO-ITHYECKUX
MIPUHIIMIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW HA AaKTUBHOE Yy4YacTHE B pPEHIEHUU MPAKTUYECKUX  3a]ay
MaTeMaTUYE€CKOM  HAIMpaBICHHOCTH, OCO3HAHMEM  BaXXHOCTH  MAaTEMaTHYECKOIO
oOpa3oBaHusi Ha TPOTSHKEHUU BCEH OJKM3HU Ui YCHEIHON TMpodecCHOHAIbHON
JEATeTbHOCTH W Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUAYATbHON TPAacKTOPUU OOpa30BaHUS U IKU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K DMOILMOHAIBHOMY M OCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peIICHUM, PpacCyXJACHUN, YMEHUIO BHUJICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAILIMEN B ACSATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHbIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U OOIIECTBA, TOHUMAaHHEM
MaTeMaTHYEeCKON HayKH Kak cepbl YEIOBEUECCKOM NeATebHOCTH, 3TAMOB €€ pa3BUTUS U
3HQUUMOCTU JJiI1 Ppa3BUTUS IMBUIM3ALMK, OBJAJECHUEM SI3bIKOM MaTEeMaTUKU U
MaTeMaTUYECKOM KYyJIbTYpOH Kak CpeJICTBOM MTO3HAHUS MUPa, OBJIaJICHUEM NPOCTEHIITUMHU
HaBBIKAMU UCCIIEIOBATEIBCKOM NS TEIbHOCTH;

6) ¢usuueckoe BocnuTaHWe, QopMHUpOBaHUE KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0JIATOMOJIYYHA:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHHUSI B HHTEPECAX CBOETO 310POBbS,
BEJICHUsI 370pOBOTO 0oOpasza >KHU3HU (370pOBOE MHUTaHWE, COATTAHCHUPOBAHHBIM PEXUM
3aHATHIA U OTIbIXA, peryJisipHas (u3udeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HABBIKA
peduiekcuu, MPU3HAHUEM CBOETO MpaBa Ha OIMMHUOKY M TAKOTO JK€ IpaBa JPyroro 4eI0BeKa;

7) 3K0JI0TMYEeCKOe BOCTIMTAHME:

OpPUEHTALIMEN HA NMPUMEHEHHE MAaTeMaTUYECKHUX 3HAHWM Uil pPELICHUS 3aJay B
00J1aCTH COXPAHHOCTH OKpY KAlolIeld Cpelbl, IJIaHUPOBAHUS TMOCTYMKOB M OIIEHKH HX



BO3MO’KHBIX [IOCIIEICTBUH JUIsl OKPY’KAIOLIEH cpesibl, 0CO3HAaHUEM ITI00ATBHOT0 XapaKkTepa
HKOJIOTUYECKHX MPOOIeM U MyTel X peLIeHHUs;

8) ananTanus K M3MEHAOIMMCSH YCJIOBUAM COLHAILHOM M IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEIl KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO IESTENbHOCTh, B TOM YHUCIIE YMEHUE
YUUTBCS Y APYTUX JIOJel, MpuoOpeTaTh B COBMECTHOW AESITEIbHOCTU HOBbIE 3HAHMS,
HaBBIKM U KOMIIETEHLIUU U3 OIbITA APYTUX;

HEO0OXOJIMMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HAHM, B TOM 4Hciie (OPMYIHPOBATH
UJIed, NOHATHUS, TUIIOTE3bl 00 0OBEKTaxX U SIBICHUSAX, B TOM YHCIIE paHee HEH3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KAaK BBI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS
U JIeHCTBUS, (POPMYIHPOBATH U OLEHUBATh PUCKHU U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHuUBEpPCAJIbHBIC y‘leﬁHbIe Z[eﬁCTBl/Iﬂ

ba3zoBble Joruyeckue JeHCTBUA:

® BBUIBIATH M XapaKTePU30BAaTh CYMIECCTBCHHBIE MPHU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, TMOHSTHUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
oTIpeieICHUS NOHATHUH, yCTaHaBIMBATh CYIIIECTBCHHBIH NPU3HAK
KIaccu(UKalMi, OCHOBaHMS JJisi OOOOIIEHUS W CpPaBHEHHS, KPUTEPUHU
POBOJIMMOTO aHAIIN3A;

® BOCIPUHHUMATH, dbopmynupoBaTh U npeoOpa3oBbIBATH CYX/ICHUS:
yYTBEpAUTEIbHBIC M OTPUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIC,

® BBIIBJIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHUS B
dakTax, JAHHBIX, HAOJIIOACHUAX M YTBEPKACHUAX, MPEAaraTb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN 1 TPOTHUBOPEUHIL;

e JenaThb BBIBOABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHUH, YMO3aKIIOUCHUHN TI0 aHAJIOTHH;

e pa3duparh JOKa3aTeNbCTBA MAaTEMaTHYECKHUX YTBEPXKACHUU (TMpsSMBIE U OT
NPOTHBHOTO), TPOBOJHUTH CAMOCTOSATEIBHO HECIOXKHBIE JIOKA3aTEIbCTBA
MaTeMaTU4YeCKNX (PakToOB, BEICTpaMBATh ApryMEHTALINIO, IPUBOJUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BbEIOMpaTh crioco0 pemnieHus yueOHoH 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHusi, BBIOMpATh HauWOOJIee TMOAXOMAIIMA C YYETOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBarebcKue AeHCTBUA:

® CIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
dopmynrpoBaTh  BOMPOCH, (UKCHpYMOIUME MPOTUBOpEYHE, MpolIeMy,
CaMOCTOSITEIbHO yCTaHaBJIMBATh MCKOMOE U JaHHOE, (pOpMHUpPOBATH TMIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;



NPOBOJIUTH IO  CAMOCTOSITENIBHO  COCTaBJICHHOMY IUIaHY  HECJIOXHBIN
IKCIEPUMEHT, HEOOJBIIOE HCCIECIOBAHUE IO YCTAHOBJICHUIO 0OCOOEHHOCTEH
MaTeMaTH4YeCKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSATEIbHO (OPMYJIUPOBATH OOOOIICHUS W BBIBOABI 1O pe3yJbTaTaM
NPOBEACHHOTO HAOMIOACHHS, HCCICIOBAHUS, OLEHUBATh JOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IICHUH;

MPOTHO3MPOBATh BO3MOXHOE pa3BHTHE IMIPoIlecca, a TaKXKe BBIJIBUTATh
MIPE/ITIOTI0XKECHHS O €T0 PAa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c undopmanmeii:

BBISIBJIATh ~ HEJOCTATOYHOCTh W M30BITOYHOCTh HMH(QOpPMAlMH, JAHHBIX,
HEOOXOIMMBIX JUISl pELICHMS 3aa4u;

BbIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATH3UpPOBaTb U  UHTEPIPETUPOBATH
MH(OPMALIUIO Pa3IMYHBIX BUJOB U (POPM MpeCTaBICHHUS;

BbIOMpaTh (GOpMY Ipe/CTaBICHUS MHPOPMALUK U WLTIOCTPUPOBATH pellacMble
3aJ]auu CXeMaMHu, JuarpaMMaMy, HHOM rpa@uKoi u 1X KOMOWHAIUAMY;
OLICHMBATh HAJIEKHOCTh HH(POPMALIUU 110 KPUTEPUAM, IPEI0KEHHBIM YUUTEIEM
win cOpMYJIUPOBAHHBIM CaMOCTOSTEIBHO.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCAJIbHBIC y‘leﬁHble }IeﬁCTBHHZ

BOCIIPUHUMATh U (OPMYJIHPOBATH CY>XKJIEHHS B COOTBETCTBUH C YCIOBHUSIMHU U
HEeNsIMUA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELICHMs 3a/auH,
KOMMEHTHPOBATh NOJTYUYCHHBIN Pe3yNbTaT;

B X0Jie OOCYXJEHHS 3a/aBaTh BONPOCHI IO CYIIECTBY OOCYXKTaeMOH TEMBI,
npoOJeMBbl, perraeMoil 3amadyu, BHICKA3bIBaTh WICH, HAIllCJICHHBIE Ha MOWMCK
peIIeHus, COMOCTABISATh CBOM CYXKIEHHUS C CYKICHUSAMU IPYTHX yYaCTHHKOB
nyanora, 0OHapy»XUBaTh pa3jIMuUe U CXOACTBO MO3ULHUHN, B KOPPEKTHOH (opme
(bopMyIHpOBaTH pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEJCTABIATh PE3yJNbTaThl PELICHHs 3aJlauM, HKCIEPUMEHTa, HCCIIEAOBaHUS,
NPOEKTa, CaMOCTOSITETFHO BHIOMPATh (hOpMaT BBICTYIUICHHS C YYETOM 3aaad
NPE3eHTAlMN U OCOOCHHOCTEN ayITOPHH;

NOHMMAaTh M WCIOJh30BaTh IMPEHMYIIECTBA KOMAaHIHOW W WHIUBUAYATbHON
paloTHI MPH pEIICHNN YYEOHBIX MaTEMAaTHYECKUX 3a/1a4;

NpUHUMATh IIeJh COBMECTHOW JCSTEIbHOCTH, IIAHUPOBATH OpPTaHHU3AIHIO
COBMECTHOW pabOThI, paclpeAesTh BUIbl paboT, JOrOBapUBaThCS, 00CYXKIATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJILKHX JTFOJICH;
y4acTBOBaTh B I'PYMIOBBIX (hopmax palboThl (0OCYykJIeHUs, 0OMEH MHEHUSIMHU,
MO3TOBBIE IITYpMbl M JApPYTUE), BBIIOJHATH CBOK 4YacTb pPabOTBI U
KOOPJAMHUPOBATh CBOU JCHCTBUS C JPYTMMH UICHAMH KOMAaH[bI, OLIEHUBAThH
Ka4eCTBO CBOETO BKJIa/1a B OOIINK MPOIYKT 11O KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMH B3aUMOJEHCTBHUS.

PeI‘yJIHTHBHbIe YHuBEpPCAJIbHBIC y‘leﬁﬂble JeicTBus
CaMoopraﬂmaunﬂ:

CaMOCTOSATEIbHO COCTABIATH IUIAH, AJITOPUTM pEIIEeHUs 3aJauu (WIK €ro 4acTh),
BBIOMPATh CHIOCO0 pemeHHsI ¢ Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX



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

® BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSI Ipoliecca M pe3ynbTara
pELICHNS] MAaTEMAaTUYECKOW 3aa4u;

® TMPEIBHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIICHUHU 3aJ1ayH,
BHOCUTb KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

® OIICHHUBATh COOTBETCTBUE pE3yJbTaTa AEATEIBHOCTH MOCTABICHHOM LEIH U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTIKEHUS WIA HEIOCTIDKCHUS IEIH,
HAXOJUTh OLINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konIity oOyuenust B 7 kjacce oOydarOImUnics MOIYIUT CIEAYIONIUE MPEIMETHBIC
pE3yJIbTATHI:

Yncsa 1 BHIYUCTEHUS

BrInonHsATh, coyeTast yCTHbIC ¥ MUCbMEHHBIE TPUEMBI, apuMeTHUecKue JeHCTBUS C
palMoOHATbHBIMU YHCIIAMH.

HaxoauTh 3HaueHUs YUCTOBBIX BHIPAXKEHU, MPUMEHSTh pa3HOOOpa3HbIe CIIOCOObI U
MpUEMBI BBIYUCIICHUSI 3HAYEHUN JNPOOHBIX BBIPAXKEHUMN, COJAEPKAIMX OOBIKHOBEHHBIC U
JECSITUYHBIE IPOOH.

[lepexomuth OT omHOW (OpMBI 3amUcCH 4YHceNn K JApyroil (mpeoOpa3oBHIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATh U yHOPAI0YMBATH pallMOHAILHBIC YHCTIA.

OKpyIJIsSITh YKCIa.

BBINOMHATE NMPUKUAKY W OIEHKY pe3yJbTaTa BBIYHCICHHM, OILICHKY 3HAYCHHI
YUCJIOBBIX BBIpAKCHUN. BBIMOTHATE JEHCTBUS CO CTENEHSMH C HaTypajJbHBIMU
MOKa3aTesIMU.

[IpuMeHATh TPU3HAKU JACIUMOCTH, PA3JTOKCHHE Ha MHOXHTEIU HaTypalbHBIX
YHCEel.

Pemath mpakTUKO-OpHUEHTUPOBAHHBIC 3a/1auH, CBSI3aHHBIC C OTHOIIIGHUEM BEJIUYMH,
MPONOPIUOHATBHOCTHIO BEIUYHH, IPOLIEHTAMU, UHTEPIPETUPOBATH PE3YIbTAThI PEIICHUS
3a/1a4 ¢ y4€TOM OTPaHUYCHUH, CB3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX 0OBEKTOB.

AJuredpanyeckue BbIpaKeHUsA

Hcnonb30BaTh anreOpandeckyro TEPMUHOJIOTHIO U CHUMBOJIMKY, NMPUMEHSTH €€ B
npolecce 0CBOCHUs yueOHOTo MaTepuara.

Haxomute 3HavueHwWs: OyKBEHHBIX BBIPDOKCHHA TMPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

Boimonusate mnpeoOpa3oBaHus II€JIOTO BBIPAXKEHHUS B MHOTOWIEH INPUBEIEHUEM
MOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE YMHOKEHUE OJIHOWIEHA HA MHOTOYIEH M MHOIOYJIEHA Ha MHOIOYJIEH,
NPUMEHSITH (OPMYIIBI KBaJpaTa CyMMBI U KBaIpaTa pa3HOCTH.



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

[TpumensThr NpeoOpa3oBaHMsT MHOTOUWIEHOB ISl PEUICHHUS Pa3IMYHBIX 3a1ad M3
MAaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON ITPAKTUKHU.

Hcnons30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMM IOKa3aTeIsIMU IS
peoOpa30BaHMsI BBIPAKECHHI.

YpaBHeHHSI M HEPABEHCTBA

Pewate nuHelHbIE YpaBHEHMS C OJIHOW IIEPEMEHHOM, MPUMEHSS IPAaBUIIA MEpexoaa
OT HCXOJHOTO YPaBHEHHMsI K paBHOCWIBHOMY €My. [IpoBepsTh, SABIAETCS 1M YUCIIO KOPHEM
YpaBHEHUS.

[TpumensaTh rpaguueckue METOAbl NPU PELIEHUH JIMHEWHBIX YpaBHEHUH U HX
CHCTEM.

[TonGupath mpuMepsI Map Yuces, SIBISIFONINXCS pelIeHHEM JIMHEWHOTO YPaBHEHHUS C
JByMsI TIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOrO YypaBHEHUS C IBYMS
NEPEMEHHBIMH, MOJB3YACh IPaUKOM, IPUBOAUTH IPUMEPHI PELICHUS] YPAaBHEHUS.

Pemate cuctembl IByX JIMHEHHBIX YPaBHEHU C IByMsI IEPEMEHHBIMU, B TOM YUCJIE
rpauIecKy.

CoCTaBIIATh U pelIaTh JUHEWHOE YPABHEHUE WIIM CUCTEMY JINHEMHBIX YPaBHEHUH 110
YCJIOBMIO 3a/1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I10y4YECHHBIN
pe3yJbTar.

DOyHKIMHA

N3o00paxkaTe Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJbl, 3alKMCBIBATh YHUCIOBBIE NPOMEKYTKH Ha
aIreOpandecKkoM si3bIKe.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOPJAMHATaM, CTPOUTh
rpaduku muHenHbIX QyHKkImid. CTpouts rpadguk GyHKIMH y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKUUNA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYHMHAMU:
CKOpPOCTb, BpEMsl, PAcCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb, NPOU3BOIUTEIBHOCTD,
BpeMst, 00BEM paboTHI.

HaxoauTh 3HaueHre QyHKIIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduueckuii cmoco® TMpencTaBiICHHUS U aHaidu3a WH(opMauy,
U3BJIEKaTh U WHTEPIPETUPOBATH MH(GOPMALMIO U3 TpadUKOB pealbHBIX IMPOILIECCOB U
3aBUCUMOCTEHN.

K koHiy o6yuenus B 8 kijacce oOydaromuics MOJIyYUT CIEAYIOUIUE MpeaMETHbIE
pe3yJIbTaThl:

Yucaa u BIYMCJICHUS

Hcnonbs30BaTh HavyaJIbHBIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX YUCET
JUISl CPaBHEHUS, OKPYIVIEHHWS W BbIYMCIEHUH, H300paxaTb [EHCTBUTENbHBIE YHCIIA
TOYKaMH Ha KOOPAMHATHOW MPSIMOM.

[TpuMeHsTh MOHATHE APUPMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH KBaIpaTHbIE
KOpHHU, HCIONB3ySd MPU HEOOXOIWMOCTH KaJbKYJIATOP, BBIMOJHATH NPEOOPa30BaHUS
BBIPa)XKEHUH, COJIepKAIIUX KBAaIpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anMcH OOJBIIMX U MAJIBIX YHCEII C TOMOIIBIO JECITUYHBIX ApoOei n
crernene yucna 10.



AnreOpanyeckue BbIpasKeHHsI

[TpuMeHATh MOHATHE CTENEHM C IIeJIBIM OKa3aTeseM, BBIIOIHATh IPeo0pa3oBaHus
BBIPAKEHUH, COJEPKALIUX CTENEHU C LIEJIbIM MOKa3aTEeIEM.

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

PackiiagpiBaTh KBaJApaTHBIN TPEXUIIECH HA MHOKHUTEIIN.

[TpumensaTes mpeoOpa3oBaHMs BBIPAKEHUM JUIsl pEIIEHUs pPa3IWYHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOMU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHelHblE, KBaJpaTHbIE YpPAaBHEHUS U pallOHAJbHbIE YpaBHEHUS,
CBOJSIIIKECA K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMU.

[IpoBOoNTHE MpPOCTEHIINE UCCIEAOBAHUS YPABHEHUW M CUCTEM YpPAaBHEHUH, B TOM
YyHhclie C MpUMEHEHUEM TrpaduyecKux IMpeacTaBleHu (ycTaHaBiIMBaTh, WMEET JIU
YPaBHEHME WUJIM CHCTEMA YPAaBHEHUI PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTtsb OT coBeCHOW POPMYJIMPOBKHU 3a7auu K €€ anredpanueckoi MOJeNu ¢
IIOMOLIBIO COCTABJICHUs YPAaBHEHHS WJIM CUCTEMBl ypaBHEHMW, WHTEPIPETHUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 33aJau MOJyYE€HHbIN pe3yJIbTarT.

[TpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U CPABHEHMS, OLICHKH, pEIlaTh
JUHEWHBIE HEPAaBEHCTBA C OJHOIM MEPEeMEHHOM M MX CHUCTEMBbI, JaBaTh IpauuecKyro
WUTIOCTPALIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIMHA

[Tonumath M HUCMONB30BaTh (YHKIUOHAJIbHBIE TMOHATUS W S3bIK (TEPMHHBI,
CHUMBOJIMYECKHE 0003HaYCHHUS ), OTIPEAETIAThH 3HaUeHNEe (PYHKIINH 10 3HAYESHUIO apryMEHTa,
OTNpeJeNATh CBOMCTBA (PYHKIMHU 110 €€ rpauKy.

Crtpouts rpaduku 31eMeHTapHbIX PYHKIMI BUAA:

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

K xoniy o0y4yenus B 9 kjacce oOydaronuiics MOMyYUT CIAEAYIOIINE IPEIMETHbIC
pe3ynbTaThI:

Yuciia 1 BHIYUCICHUSA

CpaBHUBATh U YyNOPSA0YMBATH PALIMOHAIBHBIE U UPPALMOHAIIBHBIE YKCIIA.

BoinmonuaTe apudpmMeTnyeckue ACHCTBUS C palMOHAIBHBIMU YHCIIAMH, COueTas
YCTHBIE Y TUCbMEHHBIE TPUEMBI, BBINOIHATH BBIYUCIEHUS C UPPALMOHAIBHBIMHU YUCIIAMH.

HaxomuTh 3HaueHMs] cTeleHed C LEeNbIMH IOKa3aTelsMU U KOPHEH, BBIYUCISATH
3HAYEHUS YMCIIOBBIX BBIPAKEHUH.

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

YpaBHEeHUs U HEPABEHCTBA

Pemars nuHeliHble W KBaJpaTHbIE YpaBHEHHUS, YPaBHEHUS, CBOJASIIMECS K HUM,
IpoCTENIINE TPOOHO-PAIMOHAIIbHBIE YPABHEHUS.

Pemarp cucremsl ABYX JMHEMHBIX YPAaBHEHUHN C ABYMs IIEPEMEHHBIMU U CHCTEMBI
JIByX YPaBHEHMI, B KOTOPbIX OJHO YPAaBHEHUE HE SIBIISETCS JIMHEUHBIM.

PemaTe TekcToBbIE 3a/auu anredOpanueckuM CIOCOOOM C MOMOIBIO COCTABIICHUS
YPaBHEHMsI MJIM CUCTEMBI IBYX YPaBHEHHM C JByMs IIEPEMEHHBIMU.



[TpoBoaUTH MpocTeiilie UCCIeOBaHUS YPaBHEHUN M CUCTEM YpPaBHEHUM, B TOM
quciie C TpUMEHEHHEM TrpapuuecKux mpeacTaBieHuil (yCTaHaBIMBaTh, WMEET JU
YpaBHEHHE UJIU CHCTEMa YPaBHEHUI pELICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemath nuHeliHbie HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300pakaTh pellleHue
HEPABEHCTB HA YMCIIOBOM NMPSIMOM, 3alIMCHIBATh PEIIEHUE C IIOMOIIbIO CUMBOJIOB.

Pemarh cucTteMbl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE€ HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOMN
HPSIMOM, 3aIUCHIBATh PEIIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA NP PEUICHUH Pa3IMYHBIX 3a7ad.

DOyHKUUHA

PacrioznaBate  GyHKIMHM HW3ydYeHHBIX BUAOB. [loka3plBaTh CXEeMaTUYECKU
pacrojoKeHne Ha KOOPAUHATHOM TIOCKOCTH rpadukoB GyHKUMN BUaa: y = kx, y = kx +
by =k/x,y=ax2 + bx + ¢, y =x3, y = Vx, y = |x|, B 3aBUCHMOCTH OT 3HAa4YCHHIA
KO3(PHUITMEHTOB, ONTUCHIBATH CBOMCTBA (YYHKITHHA.

Crpouth M wu300paxaThb CXEMaTUYECKH TpaduKu KBaIpPaTHUUHBIX (YHKLIHMH,
OMKCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIHI 11O UX rpaduKam.

Pacno3naBath KkBaapaTUuHy!0 (YHKLIHIO 1O QopMmylie, NPUBOJUTH IMPUMEPHI
KBaJIPATUYHBIX (PYHKIMI U3 peasbHOU KU3HU, (GU3UKU, TEOMETPUH.

YuciaoBble MOCJIe10BATEIbLHOCTH U MPOrPeccuu

Pacnio3naBath apu(METHYECKYI0 M TE€OMETPUUYECKYIO IMPOTPECCHU MPU pPa3HBIX
crioco0ax 3a1aHusl.

BbINOMHATE BHIYMCIIEHUS C UCTIONIB30BaHUEM (DOPMYI N-ro ujaeHa apuPpMeTHIecKon
Y TEOMETPUUYECKOM ITPOTPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkaTh 4jieHbl OCIEI0BATEIHHOCTH TOYKAMH Ha KOOPJAMHATHOM MJIOCKOCTH.

Pematp 3amauu, CBA3aHHBIE C YMCJIOBBIMU IOCIEIOBATENBHOCTSIMU, B TOM 4YHCIIE
3aJla4¥ U3 peajbHOI KU3HHU (C UCTIOIb30BaHUEM KAJIbKYJISTOPA, ITU(PPOBBIX TEXHOIOTHUN).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KUIIACC

KoJan4yecTBO 4acoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB H TeM Kontponbupre  TIpakTudeckue (undposbie)
NMporpaMmal Bcero 5 p 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/7415590
bubnuoreka [IOK
3 ¥ PaBHEHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. o4 1 bubanoreka LHOK
DOyHKIUU 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;:rl\;?;qo;;::me PAICIIOB H TEM Beero KonTpoabusie IIpakTnyeckue glg;g?::ab;gmﬂue
padoThI padoThI pecypeb

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

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

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

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

5 VYpaBHEHHUS 1 HEPABEHCTBA. 15 1 bubnuorexa [IOK
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
? ®yHKUHH. THCIOBLIE GYHKLMK ? https://m.edS(I)_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

KosnvecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undposwbie)
n/n NPOorpamMMbIl Bceero Kontponbubie  lpakruieckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna v BBIYUCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTENIbHBIC YHCIIA https://m.edsoo.ru/7t419d08
) YpaBHEHHS U HEPABEHCTBA. 14 1 bubnuorexa [IOK
YpaBHEeHHUs C OJTHOM IEPEeMEHHOM 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
HepasencTBa https://m.edsoo.ru/7f419d08
bu6anoreka IIOK
. Gyrkim 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YuciioBEIE OCIIEI0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0606IICHHE, 13 | 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

Bcero

KoHTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

Hara
U3y4eHHs!

DJIeKTPOHHBbIE HM(POBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

[lonsiTHE paMOHAIBLHOTO
qucia

Apudmerndeckue
JIEUCTBUA C
paroHaIbHBIMHA YUCIIAMH

Apudpmernyeckue
NENUCTBUA C
pPalMOHAIBHBIMU YUCIIAMH

Apudpmernyeckue
JIEUCTBUS C
palMOHANILHBIMH YHCIaMHU

Apudmernyeckue
JIEUCTBUS C
paloOHaIbHbIMU YUCIIAMU

Apudmerndeckue
JICUCTBUSA C
paroHaIbHBIMU YUCIAMH

CpaBHeHue,
yHOpsJ0OYMBaHUE
palOHaJIbHBIX YACET
CpaBHeHue,
yHOpsI0OYMBaHUE
palMOHANIbHBIX YHCell




CpaBHeHnue,
YHOPSIOYMBaHUE
palMoOHATbHBIX YUCET

10

11

CreneHb ¢ HaTypaJlbHBIM
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 ¢ HaTypaJbHBIM
HoKa3aTesieM

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

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

15

Pemienre oCHOBHEIX 3a1a4
Ha JpoOu, IPOIICHTHI U3
peanbHON NPAKTUKHU

16

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

17

18

19

Pelienrie 0CHOBHEIX 3a71a4
Ha IpoOu, IPOIEHTHI U3
pearbHON NPAKTUKH

Penienune ocHOBHBIX 3a/1a4
Ha JApoOu, MPOIICHTHI U3
peanbHON NPAKTUKU

[Ipu3naku nenumocty,
Pa3ioKEHUs Ha
MHOXKUTEHN HATYpPaJIbHbIX
4yHCell




20

21

22

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

PeasibHbIE 3aBUCHMOCTH.
[Tpsimast m oOpatHas
IPONOPIMOHAIBHOCTH
PeasibHbIE 3aBUCHMOCTH.
[Tpsimast m oOpatHas
IPONOPLIUOHATBHOCTH

23

PeanpHBIE 3aBUCUMOCTH.
[Ipsimast m oOpaTHas
MPONOPIIMOHATIEHOCTH

24

PeanpHBIE 3aBUCUMOCTH.
[Ipsimast m oOpaTHas
MPONOPIIMOHATIBHOCTH

25

26

KonTponsHas padora no
TeMe "PanmoHanpHbIE
yucaa"

ByKBeHHBIE BBIpa)KEHUS

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

27

@opMyIbl

28

@opMyIbl

29

IlepemeHHBIE.
JlonmycTrMble 3HaUYCHUS
NEPEMEHHBIX

30

[IpeobpazoBanue
OyKBEHHBIX BBIpaKEHUH,
pPacKpbITHE CKOOOK U

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




31

32

MpUBEICHNE MTOJ00HBIX
cllaraeMbIX

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUI,
pacKpbITHE CKOOOK 1
MpUBEICHUE MOJOOHBIX
cJlaraeMbIX

[IpeobpazoBanue
OYKBEHHBIX BBIPAXKCHHIH,
pacKpbITHE CKOOOK U
MPUBEJACHHUE MTOA0OHBIX
cllaraeMbIX

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

33

34

35

36

[IpeoGpazoBanue
OyYKBEHHBIX BBIpa)KEHUM,
pacKpbITHE CKOOOK U
IpUBEICHHE MOT0OHBIX
cllaraeMbIxX

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

MHuorouwieHbl

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

bu6nmuoreka LIOK
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 CioxeHue, BEBIYNTAHUE, bu6mmoreka [IOK

YMHOKE€HHUE MHOTOYJIEHOB 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
16 @opmyIIbl COKPAIIEHHOTO bubnuorexa [IOK

YMHOKEHHUS https://m.edsoo.ru/7f424£d2
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 MHOTO4YJICHOB bu6mmoreka [IOK

Ha MHOXKHTCIIU https://m.edsoo.ru/7f4237fe
50 PaznoxeHrne MHOTO4JICHOB 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,
pELICHHE JIMHENHBIX
YpaBHEHUU

55

56

57

JIuneliHoe ypaBHEHUE C
OJHOW MEPEMEHHOM,
pEIICHUE JTUHENHBIX
YpaBHECHUU

JlnHerHoe ypaBHEHHUE C
OJHOM EPEMEHHOI,
peluieHne TMHEHHBIX
YpaBHEHUU

Pemenue 3amau ¢
MIOMOIIBK YPAaBHEHUN

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

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

58

59

Pemenue 3agayu ¢
IIOMOUIBIO YPABHEHHI
Pemenue 3anau ¢
MIOMOIIBK YPAaBHEHUN

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

bu6mmoreka [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
ypaBHEHUH ¢ ABYMS
nepeMEHHBIMHU

Cucrema AByX JTUHEHHBIX
YPaBHEHUU C IByMS
[IEpEMEHHBIMU

Cucrema AByX JTUHEHHBIX
YpPaBHEHUU C IBYMS
[IEpEMEHHBIMU

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
ypaBHEHUU

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 TOYKaMHU KOOPJIMHATHOMN
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 LHOK
KOOpPJIMHAT Ha TIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukos, bubanoreka [JOK
3aIaHHBIX (hOpMyTIaMHu https://m.edsoo.ru/7f41e8a8
31 [Tpumeps! rpadukoB, bubanoreka [HOK
3aJlaHHBIX (hopMyIaMu https://m.edsoo.ru/7f41ed80
32 [Tpumeps! rpadukos,
3a/laHHbIX (hopMyrIamMu
33 Yrenue rpadukos bubanoreka [HOK
pEAIBHBIX 3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
34 Urenue rpaduxos )
peanbHBIX 3aBUCUMOCTEN
bubmmoreka [JOK
85 Momsrue dynKiym https://m.edS(I)_E).ru/7f41ef06
86 ['paduk QpyHKIIMN




bu6mmoreka [IOK

87 Cpoficrea dynicunii https://m.edsoo.ru/7f41078
. . bu6mmoreka [IOK
88 Crotictsa ymKiuii https://m.edsgo.ru/7f41f 1fe
. bu6mmoreka IIOK
89 Juneiinaz QyHKums https://m.edS(])_E).ru/7f427282
. bu6mmoreka [IOK
20 Jluseiinas Gynis https://m.edS(I)_E).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 PpyHkmn y =|x|
KonTponbHas padora no
teMe "KoopauHats! n Bubmuotexa LIOK
93 rpagu. uq) yHKIm" / https://m.edsoo.ru/7f41f50a
Bcepocculickas
MpoOBEpOYHas pabota
Hrorosas KOHTpOJII:HaH Bubmuotexa LIOK
%6 patora / Beepoceuiickas https://m.edsoo.ru/7f429c6c
MpOBEpOYHas pabota
IToBTOpEHNE OCHOBHBIX
97 IIOHATUN U METO0B Kypca
7 xnacca, 0000IIeHHE
3HAHUH
08 [IoBTOpEHME OCHOBHBIX bu6muorexa [IOK

MOHATUI 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

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJIOB Kypca
7 xJj1acca, 00001IeHIE
3HAHUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

102

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

bu6anoreka IIOK
https://m.edsoo.ru/7f42a900




8 KJIACC

KoauuecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero H3y4YeHMs
padoTbI 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
HUPPALMOHAIIBHBIX YHCEIT
JlecaTuuHbIe
4 PUOJIMKCHHS 1
HUPPALMOHAIIBHBIX YHCEIT
5 JleficTBUTENbHBIC YHCTIA 1
6 CpaBHeHue 1
JEHCTBUTENIBHBIX YUCEI
7 CpaBHeHue 1
JICHCTBUTEIIBHBIX YUCEI
3 Apudpmernyeckuit |
KBaJIpaTHbIA KOPEHb
9 YpaBHeHue Buja x> = a 1
CaoiicTBa
10 apu(MeTHIEeCKUX 1 bubmorexa IIOK
P N https://m.edsoo.ru/7f42d862
KBaJIpATHBIX KOPHEH
CgolicTBa
bu6nuoreka LIOK
11 apu(MeTHIEeCKUX 1

KBaJPATHBIX KOPHEHN

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




[IpeobpazoBanue
YHCIIOBBIX BBIPAKCHHA,

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
CoJIepIKalIuX KBaJIpaTHbIE https://m.edsoo.ru/7f42e262
KOpHH

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

17 onewenmapmam saens 1 batmorexa LIOK

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

KOCMUYECKUX OOBEKTOB),
JUTUTEIHBHOCTH MPOIECCOB
B OKpY>KalolleM MUpe

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

19 CBolicTBa CTEIEHU C bubmuoreka [IOK

IOEJIBIM ITOKA3aTCICM

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




CBolicTBa CTEIICHU C

bu6mmoreka [IOK

20 HEeNbIM ITOKa3aTelieM https://m.edsoo.ru/7f435648
71 CBolicTBa CTENIEHH C bu6mmoreka [IOK
IIeJTBIM TTOKa3aTeIeM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTEIICHU C bu6mmoreka IIOK
EeIbIM IT0Ka3aTeIeM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpéXusieH
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 temaMm "KBangpaTHbie bubanoreka LHOK
KopHH. CTENeHHu. https://m.edsoo.ru/7f42ec80
KBanparnslii Tpexusien"
bu6mmoreka [IOK
28 Adtrebpantiecicas ApoOk https://m.edsoo.ru/7f430382
JomycTruMble 3HaUYCHUS
29 MEPEMEHHBIX, BXOJISIIIUX B
anreOpanyeckue
BBIpaKCHUS
JlonmycTuMbie 3HAaYEHUS
30 MEPEMEHHBIX, BXOISAIIUX B
anreOpanyeckue
BBIpKEHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [IOK

anredpanyeckom 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 A . https://m.edsoo.ru/7f43128¢c
anredpanyeckux Apodeit
(o | oo e Susmorera LOK
y ! . https://m.edsoo.ru/7f4315c0
anredpanyeckux apodei
| Coomeme e Busorea 0K
y A . https://m.edsoo.ru/7f4318c2
anredpanyeckux apodei
s CJ'IO)K;HI/IG, BBIYMTAHHUE, Bu6morexa LIOK
YMHOKCHHIC M ACJICHIC o https://m.edsoo.ru/7f431a20
anreOpanyeckux apooeit
39 tp e;)ipasouB anne Kl bubnuoreka [JOK
BBIPDICHIM, COACPAALX https://m.edsoo.ru/7f43259¢
anreOpanyeckue Ipoou
10 | ot somepraIX Bugmorexa [OK
p > colepraril https:/m.edso0.ru/7f432736
anreOpanyeckue apoou
Hpe06pa3ovB ArHe bu6mmoreka IIOK
41 BBIPAXKEHUH, COJEPKALIUX

anreOpanyeckue apoou

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




KounTponsHas padora 1o

" bu6mmoreka [IOK
42 ;;“;2}),{"”66133“%"‘(” https://m.edsi_[o.ru/7f431d36

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 YPaBHEHHUS https://m.edsoo.ru/7f42{5a4

bubanoreka [JOK
¥ Teopena Brtera https://m.edS(I)_E).ru/7f42fefO

bubnuoreka [IOK
30 Teopema Briera https://m.edS(])_E).ru/7f430076

51 Esizfzgx};zaimlmﬂ’ bu6mmoreka [IOK
A — https://m.edsoo.ru/7f43c542

57 Esilzfzzx};iaEHeHHH’ bu6nmuoreka [IOK
KBaIATHBIM https://m.edsoo.ru/7f43¢3d0

53 [Ipocreitmme npodHO- bubnuoreka [IOK
palMOHaIbHbIC YPAaBHCHUS https://m.edsoo.ru/7f4328c6

54 [Ipocreiime gpodHO- bu6muorexa [IOK

palrOHaJIbHbIE YPABHEHUS

https://m.edsoo.ru/7f432bbe




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

JInHerHoe ypaBHEHHUE C
JIBYMsI IEPEMEHHBIMU, €T0
rpaduk, mpuMepsl
pEeLIEeHNs] YPAaBHEHUH B
LEJBIX YHCIIaX

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

60

61

62

JIuneliHoe ypaBHEHUE C
IBYMs IIEPEMEHHBIMU, €TO
rpaduk, npuMepsl
pEeLIEeHNs] YPAaBHEHUH B
LEJIBIX YUCIIax

Pewenue cucrem aByx
JIMHEVHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMU
Pewenne cucrem aByx
JIMHENHBIX YPAaBHEHUM 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
NEPEMEHHBIMU

[Ipumepsl perieHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUU C IBYMS
MepeMEHHbIMU

I'paduyeckas
MHTEpIpeTanus
YPaBHEHUS C IBYMS
MEPEMEHHBIMA U CUCTEM
JIMHEWHBIX YPABHEHUM C
JIBYMs IEPEMEHHBIMU

I'paduueckas
UHTEpIpeTaIus
ypaBHEHHUS C JIByMsI
MePEMEHHBIMU U CUCTEM
JIMHEVHBIX YPABHEHUH C
JIBYMS IEPEMEHHBIMHU
Perienre TeKCTOBBIX
3aJ1a4 C MOMOIILBIO CUCTEM
YpaBHEHUU

Pelienne TeKCTOBBIX
3aJ1a4 C MOMOILBIO 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 EPEMEHHOMN U UX
pelIeHne

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

75

JIuneliHbIE HEpaBEHCTBA C
OJHOM IEPEMEHHOMN U UX
penieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c840

76

JIuneliHble HEpaBEHCTBA C
OJIHOW MEPEMEHHOM U UX
pelIeHne

77

CucTemMbl TUHEHMHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHON U X
pelieHue

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

78

79

CucteMbl TUHEHHBIX
HEPABEHCTB C OJTHOU
MIEPEMEHHOM U UX
penieHue

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 bubnuoreka [IOK
UX CHCTEM Ha YHUCIIOBOU https://m.edsoo.ru/7f42c9e4
IpsIMOM
KonTponbsHas padora no
82 teMaM "HepaBeHcTBa.
Cucrempl ypaBHEHHU"
bu6anoreka IIOK
83 Honstue pynKuum https://m.edsoo.ru/7f433c12
o | oo opeserma BiGmoresa 10K
https://m.edsoo.ru/7f433d84
byHKIIH
CriocoObI 3a1aHus
85 .
byHKIHI
86 I'padux Gpynkimm
CaoticTBa pyHKIIMH, UX
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 =X*, y = X°, Y

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

26 pabora / Beepocemiickas https://m.edsoo.ru/7f434eb4
MpoBepoYHas padota
IToBTOpEHNE OCHOBHBIX
HOHSITHU U METOJIOB

97
KypcoB 7 U 8 KJIacCOB,
000011eHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX

08 TOHATUN U METOJIOB bu6anoreka IIOK

KypcoB 7 U 8 KJIacCOB,
0000111eHre 3HaHUI

https://m.edsoo.ru/7f43736¢




HOBTOpeHI/IC OCHOBHBIX

99 HOHIATHUHU U METOZIOB 1 bu6mmoreka [IOK
KypcoB 7 1 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/7f4376b4
0000111eHIE 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
0000111eHne 3HaHUu’

OBUIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




9 KJIACC

Ne
/o

Tema ypoka

PannonansHbIe YncCa,
UppalOHANIbHBIC YUCIIA,
KOHEYHBIE H OECKOHEUHBIE
NECATUYHBIE APOOH

MHO0KEeCTBO
JIEUCTBUTEIBHBIX YHCEIT,
NefCTBUTEIbHBIE YUCIIa
Kak OECKOHEYHBIE
TEeCATUYHBIE APOOH

B3anmHO 0ogHO3HAYHOE
COOTBETCTBUE MEKITY
MHOKECTBOM
JIEUCTBUTEIIBHBIX YHCEII U
MHOKECTBOM TOYEK
KOOPAMHATHOM MPSIMOU

CpaBHeHue
JIEHCTBUTEIIBHBIX YHCEI,
apuMeTHIeCKUe 1eHCTBUS
C IEUCTBUTEILHBIMU
YuCIaMu

KoaundecTBOo 4acosB

KonTpoabHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jara

N3YyYCHUS

DJIeKTPOHHBbIE MU(PPOBbIE
oOpa3oBaTe/IbHbIE

pecypchl

[TpubnuxEHHOE 3HaUEHUE
BEJIMYMHBI, TOYHOCTh
npUOTIMKEHUS

OkpyriieHue uncen

OkpyriieHue uncen




[Ipukuaka u oleHKa
pe3yJIbTaTOB BBIYUCIICHUN

[Ipuknaka u olieHKa
pPE3YyJIbTaTOB BBIUYNCICHUN

10

JIuneliHoe ypaBHEHUE.
Pemenne ypaBHeHUH,
CBOISIIMXCS K JIMHEHHBIM

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/7f43c3d0

16

17

[Ipumeps! pemeHns
YPaBHEHUU TPETHEU U
4eTBEPTOU CTEIEHEN
pa3IoKEHUEM Ha
MHOHUTENH

IIpumepsl perieHus
YpaBHEHUU TPEThEHl U




YETBEPTOMU CTENCHEN
pa3lIoKEHUEM Ha
MHOKHTEIIH

18

19

Pemenne npobHo-
paIlMOHANIbHBIX YPAaBHEHUI
Pemenue npobHo-
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

KonTponbHas padora no
teMme "YpaBHEHUS C OJHOU
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

CucreMa qByX JTMHEUHBIX
YpaBHEHUU C IByMsI
[IEPEMEHHBIMHU U €€
peuieHue

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

Pemenne cucrem aByx
YPaBHEHUH, OJHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOU CTEIIEHU

Pemenue cucrem nByx
YpaBHEHUM, OJHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOMl CTEIIEHU

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

bu6anoreka IIOK
https://m.edsoo.ru/7f43d55a

33

Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMNHEHHOE, a
Jpyroe — BTOPOU CTEIEHU

34

['padmueckas
MHTEPIIPETALUS CUCTEMBI
YpaBHEHUU C IBYMsI
IIEPEMEHHBIMU




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 EPEMEHHOM U UX
peleHue

JInHeliHbIE 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

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

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

43

CucrteMbl TUHEMHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PELICHHE

44

CucreMbl JIMHEUHBIX
HEPABEHCTB C OJHOU
MePEMEHHOMN U UX PEIlICHHE

45

CucreMbl TUHEMHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX pPELICHUE




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 KBanpaTHbie HepaBeHCTBa

U UX pElICHNE
50 KBagparHbsle HepaBeHCTBa

U UX pEIICHNE

I'paduueckas

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

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

HEPABEHCTB C JIByMs

NepEeMEHHBIMU

['papuueckas

UHTEPIIpETAIIS
52 HEPaBEHCTB U CUCTEM

HEPABEHCTB C JIBYMS

NEPEMEHHBIMU
53 KonTponwsHnas padora o

teme "HepaBencTra"
s4 KBanpatuunast pyHkius, bubanoreka [HOK

e€ rpaduk U CBOICTBA https://m.edsoo.ru/7f4396¢c6
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 TapadoIIbl, 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 11apadoJIbl
[Tapabona, KOOpIUHATHI
BEPIIHUHBI NapaboJibl, OCh
CUMMETPHH 1apaboJIbl

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

bu6anoreka IIOK
https://m.edsoo.ru/7f43a31e

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

63

I'paduxu pynknmii: 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=Ix

65

I'paduku Qyukmii: y = kx,
y =kx +b, y=k/x, y=x°,
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=x?,
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
MOCJIEI0BATEILHOCTHA

3anaHue
MOCJIC/IOBATEIILHOCTH
PEKYPPEHTHOM popMyI0i
1 GOpMyJION N-ro yieHa

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

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

72

73

74

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

bu6mmoreka IIOK
https://m.edsoo.ru/7f43ed7e

bu6mmoreka IIOK
https://m.edsoo.ru/7f43{3b4

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
IIEPBBIX N WICHOB
®opMmyJibl N-ro 4jaeHa
apupMeTUIeCKO 1
rE€OMETPUIECKOU
IIPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

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

78

®opMyIIbl N-TO YIeHA
apupMETHIECKON U
reOMETPUYECKON
IIPOTPECCUM, CYMMBI
MEPBBIX N WICHOB

bu6mmoreka IIOK
https://m.edsoo.ru/7f43t8a0

79

80

N300pakeHue 4JeHOB
apu(PpMETHIECKON U
reOMETPUUECKON
MPOTPECCUN TOYKAMU HA
KOOPAMHATHOM IJIOCKOCTH

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

JInHeHbII 1
AKCIOHEHIINAIbHBIA POCT

CrnosxHbIe NPOIIEHTHI

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

83

84

85

CrnoxHbIe IIPOLCHTHI

KoHntponpHas pabora 1mo
TeMe "UuncnoBele
mocJaeaoBaTeIbHOCTH"

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

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,
npuOIMKEeHNE, OIICHKA

[ToBTOpeHue, 0600IIEHUE U
CHCTEMAaTH3aIUs 3HAHUH.
PelieHre TeKCTOBBIX 3a/1a4
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.
Pemmenne TeKCTOBEIX 3a1a4
apupMeTUIeCKUM
CIIoco0oM

[ToBTOpEeHME, 000OIICHHE U
cucTeMaTH3alus 3HaHUIL.
[TpeoGpazoBanue
anreOpandecKkux
BBIpaKCHUH, JTOITYCTHMBIC
3HAYCHUS

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

[ToBTOpEeHME, 0000IICHHE U
cUCTeEMaTH3allus 3HAHUIL.
ITpeoGpazoBanue
anreOpandecKux
BBIPKEHUH, JIOMTyCTUMbIC
3HAYCHUS

bu6mmoreka [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
cucTeMaTHu3alus 3HaHU.

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




95

[IpeobpazoBanue
anreOpandecKux
BBIPKEHUH, JIOMTyCTUMbBIC
3HAYCHHUSI

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

byHKIHI

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

[ToBTOpeHue, 0000IICHNE U
CHCTEMAaTH3aLMS 3HAHUMH.
DyYHKIHU: IOCTPOEHHUE,
CBOIWCTBA U3y4YEHHBIX
byHKIHII

IToBTOpeHUe, 06001ICHUE U
cUCcTeEMaTH3alus 3HAHUIL.
OyHKIMU: IOCTPOCHHUE,
CBOMCTBA U3y4YECHHBIX
byHKIMI

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

[ToBTOpeHue, 0600IIEHUE U
cUcTeMaTu3anusa 3HaHHUH.

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




['paduueckoe perieHue
YpaBHEHHI U UX CUCTEM

HroroBas KOHTPOJIbHAaA

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

I10 ITPO'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

7 KIIACC
Kon IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI OCBOCHUS
NpoBePSIeMOro OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'0
pe3yJabTara o0uiero od0pazoBaHus
1 Uucna v BBIYUCIEHUSA
11 BrInonHATh, couyeTas YCTHbIE M TUCbMEHHBIE MPHUEMBI,
' apudMeTUIeCKue ACHUCTBUS C pallMOHATBLHBIMU YUCIAMHU
Haxoauth 3HaueHUs YUCIOBBIX BBIPAKEHUN, MPUMEHATH
12 pa3HoOOpa3HbIe CIOCOOBl U MPUEMBI BBIUUCICHUS] 3HAUYCHUM
' JIpOOHBIX BBIPAKEHUM, COJEPKAIUX OOBIKHOBEHHBIE W
JECSITUUHbIE 1po0uU
[lepexoauth OT OgHOW (OpPMBI 3amMcH YHUCEN K JIpyroi
13 (mpeoOpa3oBBIBATh JIECATHYHYIO JpoOh B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO APOOb)
1.4 CpaBHHMBATh U yHOPSIIOYMBATH PAlIMOHAIIbHBIC YHCIIA
1.5 OKpyrisTh uncia
BBINOAHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIUMUCICHUU,
1.6 OLICHKY 3HAQYEHWW YHUCJIOBBIX BBIPAXKECHUN. BBIONTHATH
JIEUCTBUSI CO CTETICHSIMU C HATypaJIbHBIMU MOKAa3aTeIsIMU
17 [IpuMeHsIT,  TpPU3HAKA  JETUMOCTH,  pa3lio)KEHUE  Ha
MHOKHUTENHN HATYpPaJIbHbIX YHCET
Pemiate mpakTUKO-OPUEHTUPOBAHHBIE 3a7auM, CBSI3aHHBIC C
OTHOIIIEHWEM BEJIMYUH, MPOMOPIMOHATBLHOCTBIO BEJIUYHMH,
1.8 MPOILIEHTaMHU, UHTEPIPETUPOBATH PE3YIbTAThI PELICHUS 3a7a4
C Y4Y€TOM OrpaHMYEHHM, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpruBaeMbIX 0OBEKTOB
2 AnreGpanueckuie BbIpaKeHHUsI
Ucnonws3oBath anreOpanvyecKyro TEPMUHOJIOTHIO u
2.1 CHUMBOJIMKY, TIPUMEHSATh €€ B MPOIECCE OCBOCHUS YYEOHOTO
maTepuaia
29 HaxonuTe 3HaueHHs] OyKBEHHBIX BBIPOXKEHUN MPH 3a1aHHBIX
3HAUYECHUSIX MIEPEMEHHBIX
BeimonHATe  mpeoOpa3oBaHMs  ENOTO  BBIPAXKEHUS B
2.3 MHOTOYJIEH MPUBEJICHUEM MOJOOHBIX CJIaraéMbIX, PACKPHITHUEM
CKOOOK
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2.5

BpImoyiHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH H
MHOTOYJIEHA HAa MHOTOYIEH, MPUMEHITh (OpPMYJIbI KBajpara
CYMMBI U KBaJIpara pa3HOCTH

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

2.6

2.7

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

Hcnonp3oBaTh  CBOWCTBA CTEMEHEH C  HATypalbHBIMH
MOKa3aTesiMu 1)1 IpeoOpa30BaHus BbIpAKEHUN

YpaBHEHMS U HEPABEHCTBA

3.1

3.2

33

Pemlare nuHEHHBIE ypaBHEHHs C€ OJHOM TNEPEMEHHOM,
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

[Togbupatrs mpuMepsl Mmap YHCEN, SBISIOUIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IByMs IEPEMEHHBIMU

34

Ctpoutrb B KOOPAMHATHOM IIOCKOCTH TpaduK JIHUHEHHOIO
YpaBHEHHUsSI C JBYMsI TNEPEMEHHBIMH; MOJB3YSICh TI'paduKoM,
MIPUBOJUTH IPUMEPHI PELICHUS] YPABHEHHUS

3.5

3.6

4.1

Pemlate cucrembl [BYX JIMHEMHBIX YPAaBHEHHU C JBYyMs
HepeMEHHBIMH, B TOM YHUCIIE TpapuuecKu

CocTaBiATh M pellaTh JUHEHHOE YpaBHEHUE WM CHCTEMY
JIMHENHBIX YPaBHEHUM 10 YCJIOBUIO 3a7a4H,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4d
IIOJIyYEHHBIN PE3yJIbTaT

Koopaunats! u rpapuku. OyHKIun
N300paxath Ha KOOPJAMHATHOU IpSIMON TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpPJIWHATAM, JIy4H, OTPE3KH,

WHTEPBAJIBI, 3alKChIBAaTh  YHCIOBBIE MPOMEXYTKH  Ha
anreOpandecKkoM sI3bIKe

4.2

4.3

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAUHATaM

Crpouts rpaduku nuHeHHBIX ¢GyHKIHA. CTpouTh Tpaduk
GyHKIMH Y = [X]

4.4

OnwuceBaTh C MOMOIIBI0 (PYHKIMH W3BECTHBIC 3aBHCHMOCTH
MEXy BEIMYMHAMH: CKOPOCTh, BpEMs, PAacCTOSHHE, IICHY,
KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEIHHOCTD, BpeMs, 00bEM
paboThI




4.5

4.6

HaxoauTe 3HaueHne (pyHKIUU MO 3HAUYEHUIO €€ apryMeHTa
[lonumats rpaduueckuii cnocod MpPeACTaBICHUS U aHAIU3a
MH(pOpMALMH, U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALUIO
13 TpaMKOB peaJIbHBIX IPOIECCOB U 3aBUCUMOCTEN

8 KJIACC

Kon
NMPoBepPsAEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nmpeaMeTHbIE Pe3yJIbTAaThl 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'0
o0urero odopasoBanus

Yucna 1 BEIYUCIICHUS
Hcnonb3oBaTh HayajgbHBIE MPEICTABICHUS O MHOKECTBE
JNEUCTBUTENIBHBIX YHCENI I CpPABHEHHS, OKPYIJICHUS H

BBIYUCIICHU, U300paXkaTh A€HCTBUTEIIbHBIEC UNCIIa TOUKAMH Ha
KOOPAMHATHOM MPAMOU

1.2

[IpuMensTh nOHsATHE apU(METUUECKOTO KBAIpPaTHOTO KOPHS,
HAXOJUTh KBaJIpaTHbIE KOPHU, UCIIONB3YsI IPU HEOOXOTUMOCTH
KaJIBKYJISITOP, BBITIONHATh MPeoOpa3oBaHUsS  BBIPAKCHUIM,
COZEPXKAIIUX KBaJIpaTHbIE KOPHU, UCITOJIb3YsI CBOMCTBA KOPHEH

1.3

2.1

2.2

2.3

24

Hcnonp30BaTh 3amucy OONBIINX U MAJIBIX YHCE] C IOMOIIBIO
TECATUYHBIX JIpobeii u creneHei uncia 10

AnreOpandeckuie BbIpaKeHHS
[IpumeHsT, TOHATHE CTEMEHW C IIeNIbIM  TOKa3aTeleM,

BBINIOJIHATh ~ NPeoOpa3oBaHMsl  BBIPAXKEHUM, COJEpIKaLIUX
CTEIICHH C LIEJIbIM I10KA3aTelIeEM

BBINOAHATH TOXIECTBEHHBIE TPE0OPa30BaHMsI PallMOHATIBHBIX
BBIPQ)KCHUIN Ha OCHOBE IIPaBUJI ICUCTBUI HAJl MHOTOYJICHAMHU
U anreOpanyecKuMu Ipo0siMH

PacknaapiBaTh KBaJApaTHBIN TPEXUIICH HA MHOXKHUTEIIN

[IpumensaTe mnpeoOpa3oBaHMsl BBIPAKEHUN IS PELICHHS
pa3IMYHBIX 3a7a4 M3 MATEMAaTUKH, CMEKHBIX MPEIMETOB, U3
peaNbHON PAKTUKH

YPaBHeHI/ISI 1 HCPABCHCTBA

3.1

Pematsb HHHCﬁHBIG, KBaJPaTHBIC YPAaBHCHUA WU PAllTMOHAJIBHBIC
YpaBHCHUSA, CBOOAIIHUCCA K HUM, CUCTCMbI IBYX ypaBHeHI/II\/’I C
ABYM: IICPEMECHHBIMU

3.2

[TpoBoauTh MpocTeiime uccaeIoBaHus ypaBHEHUH U CUCTEM
YpaBHEHH, B TOM 4YHCIE C TPUMEHEHHEM TpapuIecKux
npe/CcTaBleHni (ycTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WIIH
CHUCTeMa YpaBHEHHWI peEIIeHHs, €CIM HMEET, TO CKOJIbKO, U
npouee)
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[lepexonuth OT cIOBECHOW (QOPMYIUPOBKH 3aJaud K ¢
anredpanyeckoil MOJEIIN C TOMOIIBIO COCTABIICHUS YPaBHEHUS
WJIM CUCTEMBI YPABHEHUM, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4d MOJYYEHHBIN PE3YJIbTAT

34

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB IUIsI CPABHEHUS,
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 OOO3HAYCHHUS), OINPEACIATH
3HaueHUE (YHKIMU I10 3HAYCHHUIO apTyMEHTa, OIPEACISATH
cBOMCTBa PyHKINH IO €€ Tpaduky

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

y=k/x,y=x*y=x3Yy=|X|, OMUCHIBATh 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

Bremonusate apudmeTnueckne ASMCTBUA C pPallMOHATBHBIMH
YUCJIaMH, COY€Tass YCTHbIE U IHCbMEHHBIE NPUEMBI,
BBIITOJIHATD BEIYMCIICHUS C UPPALIMOHAIBHBIMU YUCIIAMU

1.3

1.4

HaXOI[I/ITb 3HAQUYCHUS CTCICHEH C OCJIbBIMHU IMOKAa3aTCIsIMU 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,
CBOJASILMECS K HHUM, MpocTedine IpoOHO-paluOHAIbHBIE
YPaBHEHUS

2.2

Pemlate cucrembl [BYX JIMHEMHBIX YpAaBHEHHUU C JBYyMs
NEPEMEHHBIMU M CUCTEMBI JIBYX YPaBHEHH, B KOTOPBIX OJHO
YPABHEHUE HE SIBJISIETCS TUHEHHBIM




2.3
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Pemiate TekcTOBBIE 3a/aud anreOpanyveckuM CIocoOOM ¢
MMOMOIIBI0  COCTaBJICHUsSI YpPaBHEHUS WM CHCTEMBI JIBYX
ypaBHEHUH ¢ ABYMS MTEPEMEHHBIMU

[TpoBoauTh MpocTeiiime uccaeaoBaHusl 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

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

2.6

2.7

3.1

Pemiate  cucTEMBI ~ JTMHEMHBIX  HEPABEHCTB, CHUCTEMBI
HEPAaBEHCTB,  BKJIIOYAIONIME  KBaJpaTHOE  HEPABEHCTBO,
M300pakaTh pPEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOM
IPSIMOM, 3aMUCHIBAThH PEIIEHUE C TTOMOIIHI0 CUMBOJIOB
Hcrnonb30BaTh HEpABEHCTBA NP PEIICHUU PA3IUYHBIX 33]a4
OyHKINU

PacrioznaBath QyHKIMM W3y4eHHBIX BHIOB. [lokas3piBaTh
CXEMAaTUYECKH PACIOJIOKCHHE Ha KOOPAMHATHOW IJIOCKOCTH
rpaduxoB pyHkuui Buga: y=kx, y=kx+b, y=k/x, y=ax*+bx+c,
B 3aBHCHUMOCTH OT 3Ha4eHHH Kod()PUIIMEHTOB, OMHUCHIBATH
CBOICTBa PyHKIMI

3.2

[Toka3pIBaTh CXeMaTHYECKH PACTIONOKEHUE HA KOOPAUHATHOU
IUVIOCKOCTH TpadukoB ¢GyHKuud Buga y = VX, y = [X| u
ONMCHIBATh CBOMCTBA QYHKIUN

33

34

4.1

Crpoutb u  u300paxkaTh  CXEMaTHMYeCKH  Trpauku
KBaJPaTUYHBIX (QYHKIIMH, OIUCHIBATh CBOMCTBA KBAIPATUYHBIX
¢byHKIUH 110 UX TpaduKam

Pacno3naBath KkBajpaTHuHyl0 QYHKOHIO 10 (dopmyIe,
NPUBOJNUTH TPUMEPHI KBAJPATUYHBIX (QYHKIMH U3 peabHOU
KHU3HU, PU3HKHU, TEOMETPUN

Apudmerndeckast 1 reoOMeTpUIecKasi MPOrpeccuu

Pacno3naBatb  apuMETHYECKYyI0 M  T'€OMETPUYECKYIO
IPOrPECCUU NPU Pa3HbIX Crloco0ax 3aJaHus

4.2

4.3

BbINONHATE BBIUKCICHUS C HUCHOJB30BaHUEM (GOpPMYN n-TO
qiieHa apUPMETHYECKOM W TEeOMETPHUYECKOH Mporpeccui,
CYMMBI NIEPBBIX N YJICHOB

I/I306pa)KaTI> WWICHBI IIOCICAOBATCIBHOCTH TOYKaMHM Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTH

4.4

Pematp 3a/1a4i, CBSI3aHHbBIE C YHCIIOBBIMU
MOCJIeIOBATEeNIbHOCTSIMU, B TOM YHUCJE 33Ja4d U3 peabHOU
XKU3HU (C HCMOJB30BAHUEM KaIbKYyJIATOpa, MHU(PPOBBIX
TEXHOJIOTHI)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHUS
1 Uucna v BBIYKCICHUS

JlpoOu OOBIKHOBEHHBIE M JECSATHYHBIE, MEPEX0] OT OAHOW (HOPMBI

1.1 3anucu apobei k apyroi. IloHsTHe panMoOHAIBHOrO YHcia, 3aIUCh,
CpaBHEHME, YIOPSAJOUYMBAHNUE PALIMOHATIBHBIX YHCET

12 Apudpmerndeckue ACUCTBUS C pallMOHAIBHBIMU 4yuCIaMH. PemieHue

] 3aJa4 U3 peajJbHON NPAaKTUKH Ha YacTH, HA IPoOu

Crenenn c HaTypaJbHbIM IIOKa3aTeJeM: OIIpE/IEJICHHUE,

1.3 npeoOpa3oBaHue BBIPAKCHUN HA OCHOBE OIPEACIICHUS, 3aIlUCh
OOJIBIINX YHCET
[IpouieHThI, 3amuch NPOIEHTOB B BHAE ApoOW M ApoOU B BHJE

1.4 IIPOLEHTOB. Tpu OCHOBHBIE 3a/1aUM Ha MPOLEHTHI, PELICHUE 3a1a4 U3
peanbHON IPAKTUKHU

15 [IpuMeHeHre NPU3HAKOB JEIMMOCTH, PAa3JIOKEHHE HAa MHOXKHUTEIH
HaTypalbHBIX YHCET

16 PeanbHble 3aBUCMMOCTH, B TOM 4HCIe TMpsMas U oOpaTHas
MPONOPLMOHATBHOCTH

2 AnreGpanueckuie BbIpakKeHHUsI

71 IlepeMeHHBIE, 4YHMCIIOBOE 3HAYEHHE BBIPAKEHHUS C IEPEMEHHOM.
JlonycTUMBbIE 3HAUEHUS IEPEMEHHBIX

29 [IpencraBiieHue 3aBUCUMOCTH MEXIy BEJIUYUHAMH B BHJIE (POPMYIIBI.
Brruncnenus no gpopmynam

73 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUN, TOXKIECTBEHHO paBHbBIC
BBIPAKEHUS

24 CBoliCTBa CTENEHU C HATypaJIbHBIM I10KA3aTEJIEM

25 Opnounensl M MHoOrowieHbl. CrterneHpr MHorowieHa. ClioKeHUE,
BBIYMTAHNE, YMHOKEHUE MHOIOUJIEHOB
@opMyJibl COKPAIIEHHOIO YMHOXKEHMS: KBaJpaT CyMMbl M KBajapaT

2.6 pazHoctu. opMyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYIEHOB
Ha MHOKUTENH

3 VYpaBHeHus

31 VYpaBHEeHHE, KOpPEHb  YypaBHEHUS, _TpaBuia nmpeoOpazoBaHUs
YPaBHEHMSI, PABHOCWJIBHOCTh YPABHEHUI

39 JII/IHeleoe YpPaBHEHHE C OJHOU qepeMeHHoﬁ, quncno KOpHEH
JMHENHOTO YPABHEHUS, PEUICHUE JIMHENHBIX YPAaBHEHUN

33 CocraBneHue ypaBHEHUN 110 YCIIOBUIO 3a]la4H. Pemenune TekcTOBBIX
3a/1a4 ¢ NOMOIIBIO YPaBHEHUN




34 JIuHeliHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU H €r0 rpaduk
Cucrema JAByX JMHEWHBIX YypaBHEHUW C JBYMs IEPEMEHHBIMH.
3.5 Pemenune cucreM ypaBHeHUM crnocoOoM mnoacTaHoBKU. [Ipumepsl
peuIeHus: TEKCTOBBIX 3a/1a4 C OMOIIbIO CUCTEM YPaBHEHUM
4 Koopaunate! u rpaduku. ®yHKIIUN
4.1 Koopaunara Touku Ha npsiMoi
49 Uucnossie TPOME2Y TKH. PaccrossHne wmexay JByMs TOYKAMH
KOOPJAMHATHOM MPSIMOM
43 [IpsimoyronpHas cucrema KOOpZIMHAT, OCH Ox u Oy. Abcuucca u
OpJMHATa TOYKU HAa KOOPAMHATHOM INIOCKOCTH
44 [Tpumepsbl rpaduKoB, 3a/laHHBIX dbopmynamu. YUtenue rpaduKoB
peaTbHbIX 3aBUCUMOCTEM
4.5 [Tonsatue pynkuuu. ['paduk pynknuu. CroiicTBa QyHKINH
4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk dyHkumm y = [X|
47 Fpa(i)qucFOG pEILICHNE JIMHEWHBIX YPAaBHECHUW U CHCTEM JIMHEWHBIX
ypaBHEHUN
8 KIIACC
Kon IIpoBepsieMblIii 3J1IeMEHT COAEPKAHUSA
1 Yucna v BBIYUCIEHUS
11 KBanpatHslii kopenb u3 uncina. [lonsarue 06 uppanmoHaIbHOM YHCIIE.
’ JlecsaTruuHble TPUOTUKEHUS UPPAITUOHATBHBIX YUCET
CaoiicTBa apu(METHUECKUX KBAJAPATHBIX KOPHEN U UX IPUMEHEHUE K
1.2 MpeoOpa3oBaHUIO  YHUCIOBBIX  BBIPAKCHHH W BBIUYKCICHHSM.
JlelicTBUTEIIbHBIEC YKCIIA
13 Crenens ¢ 1eIbIM MTOKa3aTeaeM u e€ cBoiicTBa. CTaHmapTHAs 3alucCh
qucia
2 Anrebpanydeckre BbIpaKeHUS
21 KBagpatuelii TpEX4WiIeH, pa3iIoKEHUE KBAJPATHOTO TPEXWICHA HAa
MHOXUTEIN
2.2 Anrebpandeckas qpo0b. OCHOBHOE CBOICTBO anredpanydeckoil 1poou
23 CrnoxxeHue, BbIUMTAHWE, YMHOXEHHE, JIEJICHHE alreOpandecKux
npoOei
2.4 PanrionanbHbIe BEIpaXKEHUS U UX MIPeoOpa3oBaHue
3 YpaBHEHMS 1 HEPABEHCTBA
31 KBanpaTHoe ypaBHeHue, opMmysa KOpHEH KBaJIpaTHOrO YpaBHEHUSI.
Teopema Buera
3.2 Pemenue ypaBHeHUA, CBOASIIMXCA K TUHEUHBIM U KBaJPATHBIM
3.3 [Ipocreiimme 1poOHO-pallMOHAIBHBIE YPaBHEHUS




I'padnueckas uHTEpHIpeTalsl YpaBHEHUM C JBYMSI IEPEMEHHBIMHU U
34 CUCTEM JIMHEHWHBIX YPAaBHEHUU C NBYMs II€peMEHHBIMHU. [Ipumepsr
pELIeHUsl CUCTEM HEJIMHEMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3324 alre0OpanueckuM crnocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOICTBA
3.7 HepaBeHcTBO ¢ 0HOM IEpEMEHHOMN
3.8 PaBHOCHJIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEpAaBEHCTBA C OJTHOU IIEPEMEHHOU
3.10 CucTteMbl TUHEMHBIX HEPABEHCTB C OJHOM MepEeMEHHON
4 DyHKIIUU
41 [Tonsitue ynkuuu. O6macTe onpeaeneHuss 1 MHOXKECTBO 3HAYCHUHN
' ¢ynkuuu. CriocoObl 3aaaHust yHKIUN
4.2 I'paduk pynkiuu. Utenne cBoicTB pyHKIMH 110 €€ rpaduKy
4.3 [Ipumepsl rpadukoB QyHKIMMA, OTpaXxaroUMX peabHbIE MPOIECCHI
44 @DyHKIIMH, ONKUCHIBAIOIINE MPAMYIO U 00paTHYIO MPONOPIMOHATIBLHBIE
3aBUCUMOCTH, UX TpaQuKu
4.5 OyHKUIUH y =x7 y = X’
4.6 Oynkimu y = [x, y = |x|
4.7 ['padmueckoe pernieHne ypaBHEHUN U CUCTEM YPaBHEHHMA
9 KITIACC
Kon IIpoBepsiemblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYKCICHUS
11 PanrionanbsHble yKcia, MppalMoOHAIbHbBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
’ JIeCATUYHbIE APOOU
MHOXECTBO JEUCTBUTEIBHBIX YHCEJ, JCHCTBUTEIBHBIE YHCIIA Kak
19 OECKOHEUYHbIE AECATHIHBIC npobu. BzaumHo o1HO3HaYHOE COOTBETCTEHE
MEXJy MHO>KECTBOM J€HCTBUTENIBHBIX YUCET U KOOPAUHATHOMN MPSMOM.
CpaBHeHUE AEMCTBUTENIBHBIX YUCEI
1.3 Apubmerndeckue AeUCTBUS C IEHCTBUTEILHBIMH YUCITAMH
W3mepenus, npuOnmxeHus, OleHKH. Pa3mepbl 00bEKTOB OKPYKAIOIIEro
14 MHpa, JJIUTEIBHOCTD MPOIECCOB B OKpYyKaromieM mupe. [pubnmkénnoe
' 3HAYCHHWE BEJIMYMHBI, TOYHOCTh MNpuOMmKeHus. OKpyrieHHE YHCEll.
[Ipukuaka u OLleHKA Pe3yabTaTOB BEIYMCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHMS C OTHON IEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHHM, CBOIAIINXCS K JINHEUHBIM
23 KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIHUXCA K
KBaJPAaTHBIM




buxBanpatHoe ypaBHeHue. IIpumepsl pemieHus ypaBHEHHU TPETbEeU H

24 YeTBEPTOM CTENMEHEN Pa3JI0KEHUEM HA MHOKHUTEIHN

2.5 Pemenue npoOHO-paliiOHaNbHBIX YPaBHEHUI

2.6 CucreMbl ypaBHEHUI

2.7 VYpaBHEeHUE C IByMs IEPEMEHHBIMU U €0 TpaduK

2.8 Pewenne cuctem AByX JMHEHWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

29 Pemenne CHCTEM JBYX YPaBHEHHM, OJHO M3 KOTOPBIX JMHEHWHOE, a
Jpyroe — BTOPOH CTENEHU

710 I'papuueckas uUHTepHpeTalysi CUCTEMbl ypaBHEHUH ¢  JByMs
epeMEHHBIMU

2.11 Pelienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM crocooom

2.12 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 PemeHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN

2.14 Pemenne cucrem JINHEMHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOMN

2.15 KBagparHble HEpaBEeHCTBA

16 ['padmueckas WHTEpHpeTalMsi HEPABEHCTB U CUCTEM HEPABEHCTB C
JIByMsI IEPEMEHHBIMHU

3 OyHKIUU

31 KBagpatnunas ¢ysknus, e€ rtpaduk wu cBoiictBa. [lapabona,
KOOpPJMHATHI BEPIIMHBI Tapa0oJibl, OCb CAMMETPHH MapadoIIbl

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

3.3 ['paduku pyHkmii y=k/x, y = x° 1 ux cBOMCTBa

34 ['paduku QpyHKIMIT, U UX CBOMCTBA

4 YucnoBsle MOCIEI0BATEIBHOCTH

Omnpenenenne U crnocoObl 3a/laHus YHUCIOBBIX MOCIEAOBATEIBLHOCTEMH.

4.1 3agaHue MOCIeq0BaTeIbHOCTH PEKYPPEHTHOU (Gopmynnoit u popmynoi
n-ro 4ieHa

49 Apudmernyeckas nporpeccust. DopMyIibl n-ro 4wieHa apuPpMeTHIECKON
IIPOTrPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

43 ['eomerprueckas nporpeccusi. @opMysbl n-ro 4ieHa reOMETPUYECKON
IPOrPECCUr, CyMMBI IEPBBIX /1 YIEHOB
N300pakeHne wieHOB apuPpMETUYECKON U TeOMETPUUYECKON Mporpeccuit

4.4 TOYKaMHU Ha KOOPJAVHATHOMN IIJIOCKOCTH. JInnenHbIi U
SKCITOHEHIIUAIbHBIA POCT

4.5 CnoxHbIE IPOLIEHTHI




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, OMNEpalMi HaJ MHOXXECTBaMU;, YMEHHE
OIepUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK,
MPUMEHATh WX MPU PEIICHUH 3a/a4; yYMEHUE HCIO0JIb30BaTh
rpajguueckoe TpencTaBIeHUE MHOXKECTB [UJISl  OMHMCAHUS
peajbHBIX TPOLIECCOB W SIBJICHUM, MPU PEIICHUM 3ajad W3
JIPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHUSIMH: OMNPENCICHUE, aKCHOMa,
TEOpEMA, 10KA3aTEIbCTBO; YMEHHE PACIIO3HABATh UCTUHHBIE U
JIO’KHBIE BBICKAQ3bIBAHUS, MPUBOJIUTH MIPUMEPHI )58
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U  OTPUIIAHUSA
BBICKa3bIBaHUH

YMeHue omnepupoBaTh TOHATHSIMH: HATypaJIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YHCIIO, IETMMOCTh HaTYpaJIbHBIX YHCEN,
MPU3HAKK  JICTUMOCTH, I€JIOC YHCIO0, MOJYyJIb YHCIIa,
OOBIKHOBEHHAs APOOH U JECATUUHAS IPOOb, CTAaHAAPTHBIN BH]T
qyclia, paAlMOHAIIBHOE YHUCJIO, WPPAIMOHATBLHOE YHCIIO,
apuGMETHYCCKUI KBaJIpaTHBIH KOPCHb, YMEHHE BBITIOJHATH
NEHCTBUSL C YHCIIaMU, CPAaBHUBATh U YMOPSAIOYMUBATH YHUCIIA,
MPEJICTABIIATh YMCIa HAa KOOPJAMHATHON MPSAMOM, OKPYIJIATH
Yyclia; YMEHUE JeNaTh NPUKHUIKY M OLEHKY pe3yibTara
BBIYKMCIICHU I

YMeHue onepupoBaTb IOHATHUSAMHU: CTENEHb C  LIEJIBIM
nokasaresjaeM, apuMETUYECKUd  KBaJpaTHbI  KOpPEHb,
MHOTOYJIEH, anredpandeckast ApoOb, TOKAECTBO; 3SHAKOMCTBO C
KOpPHEM HaTypajbHOW cTeneHu OoJbllle €AUHMIIbI; YMEHHE
BBITMOJIHATH PacuéTsl Mo GopmyrnaM, mpeodpa3oBaHUs IEIBIX,
JIPOOHO-PAIMOHATBHBIX BBIPAXKEHUI U BHIPAKEHUN C KOPHIMU,
pa3oKeHUEe MHOIOWIEHA HAa MHOXUTEIU, B TOM YHCIE C
UCTOJB30BaHUEM (OPMyYJT Pa3HOCTH KBAJApPaTOB M KBajapaTa
CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh IOHATHAMM: YHCIOBOE PaBEHCTBO,
YpaBHEHUE C OJHOM IIEPEMEHHOM, YHMCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IEPEMEHHOW; YMEHHE pelllaTh JUHEHHBbIE U
KBa/IpaTHbIE YpaBHEHUs, JPOOHO-pallMOHAJIbHBIE YPABHEHUS C
OIHOM IEPEMEHHOW, CHCTEMBI IBYX JIMHEWHBIX yPAaBHEHUH,
JIMHENHbIE HEPaBEHCTBA U UX CUCTEMBI, KBaJApaTHbIE U IPOOHO-




palMOHAIBHBIE HEPABEHCTBA C OJHOM MEPEMEHHON, B TOM
yyciae MNpH PENIEHWH 33a4a4 M3 JAPYTMX [PEIMETOB U
IPaKTUYECKUX 3a7a4; YMEHHE HMCIOJIb30BaTh KOOPANHATHYIO
NpSIMyI0 ¥ KOOPAMHATHYIO TUIOCKOCTh JUIsl HM300pa)KeHus
peuieHuil ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMHU:  (PyHKIMS, rpaduk
byHKIMK, HymH (QYHKIAWA, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHusi, yObIBaHUs, HauOoJsblliee U
HauMeEHbIllee 3HauYeHHs (QYHKIUU; YyMEHHE OIepupoBaTh
MOHATUSAMU:  TpsiMasi  TPOMOPIUOHAIBHOCTh,  JIMHCHHAS
dhyHKIHS, KBaJpaTHIHASL dhyHKIMS, obOpaTHas
MPOIOPLMOHAIBHOCTD, Tapabona, runepOoia; yMeHUe CTPOUTD
rpaduxu GyHKIMIA, UCTIONH30BATH TPAPUKHU IS OTIPEICICHUS
CBOICTB MPOLIECCOB U 3aBUCUMOCTEM, JJIsl PEICHUS 3a/1a4 U3
IpYTHX Y4eOHBIX TMPEAMETOB W PEaTbHOW JKU3HH, yMCHHE
BbIpaXKaTh (GOPMYJIaMH 3aBUCUMOCTH MEXKy BeIMYMNHAMHU

YMeHue onepupoBaTh IMOHATHAMHU: IIOCJIEAOBATEIBHOCTD,
apudmeTryeckass MU TeOMETpUYecKash MNpPOTPECcCUH; YMEHHE
UCIOJIb30BaTh CBOICTBAa IOCIIEOBATENBHOCTEH, (HOPMYJIBI
CyMMBbl M OOIIEro 4ieHa MpU peuIeHUH 3a7ad, B TOM 4YHCIIE
3aJa4 U3 APyrux yueOHBIX MPEAMETOB U PealbHOM KU3HU

10

YMeHue pemaTh 3aJayd pa3HbIX TUIOB (B TOM YHCIE Ha
IPOIEHTHI, IOJU U YaCcTH, JBHUKEHHUE, paOboTy, IIEHY TOBapOB U
CTOMMOCTh TOKYNOK M YCIYT, HaJOTH, 3aJayd U3 00iacTu
yHOpaBlieHUs] JTUYHBIMU U CEMEWHBIMU (PMHAHCAMH); YMEHUE
COCTaBJISITh BBIPAXEHHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI
II0 YCJIOBHMIO 3aJla4yd, MCCJIENOBATH IIOJIYYEHHOE PELICHHUE U
OLICHMBATh MPABIONOJO0OHOCTb MOJTYYEHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBarh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIE W PaBHOCTOPOHHUN  TPEYTOJIbHHKH,
OpSIMOYTOJIBHBIA TPEYTrOJNIbHUK, MeAuaHa, OuccekTpuca u
BBICOTA TPEYIOJIbHUKA, YETBIPEXYTOJIIBHUK, MTapajlIeIOrpPaMM,
poMO, MNpPSAMOYTOJIbHUK, KBaJpaT, Tpamnenusi; OKPY>KHOCTb,
Kpyr, KacaTelbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamMu; yMeHue pemaTh 3aJaud, B TOM YHCJIE U3
NOBCEJHEBHOW JKM3HHM, HA HAXO0XKICHUE TIE€OMETPUUYECKHUX
BEJIMYMH C IPUMEHEHHEM H3yUYCHHBIX CBOMCTB (hUryp 1 hakToB

YMeHune omnepupoBaTh TOHATHUSIMH: PaBEHCTBO  Quryp,
PaBEHCTBO TPEYTOJIbHUKOB; [apaJIeIbHOCTh "
NEPIEHAUKYIIAPHOCTh NIPSIMBIX, YIOJd MEXAY HPSMBIMH,
NEepIEeHAUKYJISp, HAKJIOHHAsA, NpoeKuus, mnogodue ¢uryp,
N0J00HBIE TPEYTONIbHUKH, CHMMETPHUS OTHOCUTENIBHO TOUYKH U
IIPSIMOM; YMEHHE pacllO3HaBaTh PAaBEHCTBO, CUMMETPHUIO H




noaobue ¢Guryp, mapaieNbHOCTh W TMEPIEHAUKYJISPHOCTD
MPSIMBIX B OKPYXKAIOMIEM MHUPE

11

YMeHue onepupoBaTh MOHATUSIMU: JIJIMHA, PACCTOSHUE, YTOJ
(BemmuMHA YTia, CHHYC M KOCHHYC yIJla TPEYroJbHUKA),
IJI0IIA]1b; YMEHUE OLIEHUBAThH pa3Mephl IPEIMETOB U OOBEKTOB
B OKpYXKalwIlIeM MHpEe; YMEHHE MPUMEHITh (HopMyIbl
nepuMeTpa M IUIOMAAM  MHOTOYTOJIBHUKOB,  JIJTUHBI
OKPY)KHOCTH M IUIOIIaAM Kpyra, oO0bema MpsSMOYTOJIbHOTO
napajuiesienuIeia; yMeHHe MPUMEHSITh MPU3HAKH PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMMeE YIJIOB TpPEYrOJIbHUKA,
teopemy Iludaropa, TpuroHOMETpUIECKHUE COOTHOIICHUS IS
BBIYMCIICHUS JJINH, PACCTOSHUH, TIOIIAACH

12

YMenue u3zobpaxaTh IUIOCKHE (PUTYypbl M MX KOMOHWHAIIUH,
IPOCTPAHCTBEHHbIE (PUTYPBI OT PYKH, C TOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIM
CUMBOJIBHOMY OIMCAHUIO

13

YMeHHe OonepupoBaTh MOHATHAMU: NMPSAMOYIOJIBbHASI CUCTEMA
KOOPJMHAT, KOOPAMHATBHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOpPA Ha YMCIIO, CKAJISIPHOE MPOU3BEIACHUE
BEKTOPOB; YMEHUE UCIIOJIB30BAaTh BEKTOPbI U KOOPAUHATHI IS
MPEACTABICHUS JTaHHBIX M PELICHMS 3aJad, B TOM YHUCIE W3
JAPYTUX y4eOHBIX MPEIMETOB U PEaTbHON KU3HU

14

YMeHue onepupoBaTh NOHIATUSIMH: CTOJIOMKOBBIE M KPYyTOBBIC
IuarpamMMbl, TaOJUIBI, cpeaHee apudmernueckoe, MeauaHa,
HauOOJbIICE W HAaWMCHBIEE 3HAYCHHUS, pa3Max YHCIOBOTO
Habopa; yMeHHE  WU3BIIEKaTh, HMHTEPIPETHPOBATH U
npeoOpa3oBeIBaTh  MH(OpPMAIMIO,  MPEJACTABICHHYIO B
TablMIax ¥ Ha JuarpaMmax, OTPaKaloIIyl0 CBOWCTBA W
XapaKTCPUCTUKHA PEATBHBIX IPOIECCOB U SIBICHUH; YMCHHE
pacrno3HaBaTh U3MECHUYMBBIC BEIIMYUHBI B OKPYIKAIOIIEM MUPE

15

YMeHue onepupoBaTh TMOHATUSIMU:  CIYYalHBIA  OMBIT
(cmyyailHBI ~ JKCIIEPHMEHT),  DJIEMEHTApHOE  COOBITHE
(omeMeHTapHbI  HMCXOJ) CIy4ailHOTO OIbITa, CiydYailHoe
COOBITHE, BEPOATHOCTb  COOBITHS; YMEHHE  HaXOJUTh
BEPOATHOCTH  CIy4YallHbIX  COOBITMH B  ONbBITaX €
PaBHOBO3MOKHBIMU 3JIEMEHTAapHBIMU COOBITUAMM; yMEHHE
pemaTh 3aJaud METOJOM OPraHM30BaHHOTO Iepedopa H C
UCIOJIb30BAHUEM TpaBHJia YMHOKEHHUS; YMEHUE OLIEHUBATh
BEPOSITHOCTU PEAIbHBIX COOBITUN U SBJICHUH, IOHUMATh POJIb
NPAaKTUYECKH JIOCTOBEPHBIX M MAaJOBEPOATHBIX COOBITHI B
OKpYXalOUIEM MHPE U B KHU3HU; 3HAKOMCTBO C IOHSATUEM
HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX
YKCEeJ U €r0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHne BbIOMpaTh MOAXOASIIMN HM3YYCHHBIM METOJH s
peleHuss 3aJadd, MPUBOJUTH MPUMEPHl MaTEMaTHUUYECKUX




3aKOHOMEPHOCTEM B MNPUPOAEC M IKWU3HHU, paCIO3HABATH
IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHMKH B HCKYCCTBE, ONMCHIBATH
OTJIEJIbHBIEC BBINAIOIINECS PE3YJIBTAThI, MOJYYEHHBIE B XOJE
pa3BUTUS MAaTEMAaTUKM KaK HAayKW, IPUBOAUTH IIPUMEPHI
MaTEMaTU4YECKUX OTKPBITUM M UX aBTOPOB B OTEYECTBEHHOMN U
BCEMUPHOU HCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblIii 3J1IEMEHT COePKAHUA
1 Yucna 1 BRIYUCIICHHUS
1.1 Hatypanbsubie u nenble uncina. [Ipu3Haku AeTUMOCTH LETBIX YHCEI
12 OOBIKHOBEHHbIE M JIECATUYHBIE JpOOM, TMPOIEHTH, OECKOHEUYHBIC
' MepuoANYecKue Apoou
13 Pannonanbuble yncna. ApudmeTrnueckre onepanyuy ¢ parioHaIbHbIMU
YHClIaMU
14 I[eVﬁCTBI/ITenLHLIe qrcla. Apudmernueckue orepanuu C
JNEHUCTBUTENIbHBIMU YHCIIAMU
15 [Tpubnuxénnbie 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 MHorouseHsl
24 AnreGpanueckas 1poOb
25 ApudmeTndyeckuii KOpeHb HaTypalbHOW creneHu. JleWcTBus c
apupMeTHUYEeCKUMH KOPHIMH HAaTypaJbHOU CTENEHU
3 YpaBHEHMS M HEPABEHCTBA
31 Lensie n LEpO6H0-pauH0HanLHLIe ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH
ypaBHEHHIA
39 Llenbie wu  1npoOHO-panmoOHaiIbHBIE HepaBeHCTBA. CuCTeMBl U
COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemntenne TekcTOBBIX 3a/1a4
4 YucnoBble MOCIEI0BATEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHMsl MTOCIeI0BaTEIbHOCTEN
49 Apudmerndeckass U reomeTpuyeckas nporpeccuu. Gopmyna CIOXKHBIX
IIPOLIEHTOB
5 DyHKIIMU
@Oynkuus, cnocoObl 3amanus ¢QyHkuuu. ['paduk Qynkumu. Ob6macTb
OTpeNeNeHuss W MHOXKECTBO 3HaueHWi ¢(ynkumu. Hymm Qyskuoum.
5.1 [IpoMexxyTKn  3HAKOMOCTOSHCTBA.  [IpOMEXyTKHM  MOHOTOHHOCTH
¢byskmun. MakcumyMbl U MUHUMYMBI (ysknumu. HaumOombmee u
HauMeHblIIee 3HaUeHHe (PYHKIIMHU Ha TPOMEKYTKE
6 KoopaunaTel Ha psiMOii U MJIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIIOCKOCTH




7.1
7.2
1.3
1.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

I'eomeTpus

['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-¢ uznanue,
nepepadborannoe MakapsiueB F0.H., Munatok H.I'., Hemkos K.W. u ap.; nox
penakiueit Tenskockoro C.A. AxumonepHoe o6miectBo «M3naTenbcTBo
«IIpocsemenne»

» 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 «M3aaTenscTBo
«IIpocBemenue»

* Marematuka. Anredpa: 9-i kiacc: 0a30BbI YypOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepaborannoe MakapsrueB FO.H., Munmtox H.I'., Hemkos K.W. u ap.; nox
penakuueit TenskoBckoro C.A. AkimoHepHoe o61mecTBo «M3aaTenscTBo
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

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

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

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

2. http://windows.edu/ru, «kEquHoe 0kHO JOCTyIa K 00pa30BaTeIbHBIM PECYpPCamM»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHbiii IEHTP UHOOPMAITMOHHBIX
00pa30BaTENbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHBIX U3IaHUH, YIEKTPOHHOTO
000pyAOBaHUS U IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB I 0OILEro
oOpaszoBaHus

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

6. http://www.ict.edu.ru, @enepanbubiii nopran «MudopmaronHo-
KOMMYHHUKAaIIMOHHBIE TEXHOJIOTUU B 00pa30BaHUNY

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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