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MNOACHUTEJIbHAS 3AIINCKA

Anrebpa sBIETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 0OmIero oOpa3oBaHHs: OHa
o0ecrnieunBaeT U3y4eHHE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO ITUKJIOB,
e OoCBOEHHE HEOOXOOMMO JJIsi MPOJOJKEHHsT OOpa3oBaHMS M B IOBCETHEBHOM >KM3HU. Pa3ButHe y
00y4aroluXcsl HAY4YHbIX MPEACTABICHUI O MPOUCXOKACHUN U CYITHOCTH alreOpandeckux aOCTpaKIIMid,
criocobe OTpakeHHs MaTeMaTU4YECKOM HayKoW SBJICHHI W MPOLIECCOB B MPHUPOAE U OOILECTBE, POIU
MaTEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM TO3HAHWH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS W KAueCTB MBINUICHUS, HEOOXOAMMBIX IJIs aQJanTalldd B COBPEMEHHOM
nudpoBom obmiecTBe. M3ydenune anreOpsl oOecrieurBaeT pa3BUTHE YMEHHS HaOJ0IaTh, CPaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBaTh CBOM JCHCTBHUS W BBIBOABI, (hOpMynHpoBaTh yrBepxaAcHHS. OCBOGHHE Kypca anreOpbl
o0ecrieynBaeT pPa3BUTHE JOIMYECKOTO MBIIUICHUS OOYYalOIUXCSA: OHHM HCHOJB3YIOT JEIYKTHBHBIE H
WHIYKTUBHBIE PACCYKIEHUs, 0000IIeHNe U KOHKpPEeTHU3aIliio, a0cTparupoBanue u anajgoruto. O0yueHue
anredpe mpeAnoygaraeT 3HAYUTEIbHbIH 00BEM CaMOCTOATEIBHON ACSITENFHOCTA O0YUYaAIOLIUXCSI, TOITOMY
CaMOCTOSITENTLHOE PEIICHUE 3a/1a4 SBIISICTCS pealn3aueii e TeIbHOCTHOTO IPUHITUITA 00yYCHHUS.

B crpykrype mporpammbl yueOHOTO Kypca «AnreOpa» sl OCHOBHOTO 0OHIero oOpa3oBaHHS
OCHOBHOE MECTO 3aHUMAIOT COJIepP)KaTelbHO-METOMMYEeCKHe JIMHUU: «Yucia u  BBIYUCICHUSY,
«AnreOpanuecKkue BBIPRXKEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkuumy». Kaxmas u3z stux
COJIEP)KATEIIBHO-METOAMYCCKUX JIMHUK pPa3BUBACTCS HA MPOTSDKCHUU TPEX JIET HW3YYCHHS Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JMHUSAMH. B Xome u3ydeHuss y4eOHOro Kypca OOYyYaromumcst
MIPUXOAUTCS JIOTHYECKH PACCyKIaTh, UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBA3M € 3TUM B
nporpaMMy y4eOHOTO Kypca «AunreOpay» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHMKH, MPEICTABICHHBIE BO
BCEX OCHOBHBIX pasfeiax MaTeMaTH4YeCKOTo OOpa3oBaHHWsI M CIOCOOCTBYIOIIME  OBJAJICHHIO
00yYaroIMMHUCS OCHOB YHHBEPCAIBHOTO MAaTeMaTH4eCKOTo s3bika. ColepKaTedbHOH M CTPYKTYPHOM
0COOEHHOCTBIO y4eOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxanne auHHM «YuCla ¥ BBIYUCIEHUS» CIYKUT OCHOBOW /I JalNbHEHIIET0 W3Y4YEeHUS
MaTeMaTHKH, CIHOCOOCTBYET pAa3BUTHIO Yy OOYyYalOIIMXCS JIOTMUECKOTO MBIIUICHHS, (OPMUPOBAHUIO
YMEHHUSI TOJIb30BAThCS AJITOPUTMAMH, a TaKXKe MPUOOPETCHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHSATUS O YHCIE HAa YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUA
CBS3aHO C palMOHAIBHBIMM M HWPPAlMOHANBHBIMU YHCIaMH, (OPMUPOBAHHEM TPEIACTABICHUN O
JEWCTBUTEIFHOM YHCJE. 3aBepIIeHHEe OCBOCHHUS YHCIOBOW JIMHUM OTHECEHO K CpeIHeMYy oOmemy
00pa3oBaHMUIO.

Copepxanue IBYX anreOpanyecKux JIMHUNW — «ANreOpanyecKkue BBIPOKEHUS» U «YPaBHEHUS U
HEPAaBEHCTBa» CMOCOOCTBYET (OPMHUPOBAHUIO y OOYYAIOIIMXCS MaTeMaTHYeCKOro  ammapara,
HEO0OXOIUMOTO JIJIST PEIICHUS 3a7a4 MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUCHTHPOBAHHBIX
3amad. Ha ypoBHe oOCHOBHOro o0mero o6pazoBaHus Y4eOHBIM MaTepuan TPYNINUPYETCS BOKPYT
palMoOHaTbHBIX BBIPAKEHHUN. Anredpa JIEeMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH KakK s3bIKa JUIS
MIOCTPOCHUSI MAaTEMaTHYEeCKHX MOJEJIeH, OMUCaHUs TPOIIECCOB U SBJICHHM peallbHOTO Mupa. B 3amaun
o0y4eHHs anredpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE aJITOPUTMHUECKOTO MBIIIUICHUS, HEOOXOJMOTO,
B YAaCTHOCTH, JIJI1 OCBOCHHS Kypca WH(OPMATHUKH, ¥ OBJIaJICHUE HABBIKAMU JICTYKTHBHBIX PACCYKICHHM.
[IpeoOpa3oBanue CUMBOJBHBIX (DOPM CIIOCOOCTBYET pAa3BUTHIO BOOOpPaXEHUs, CHOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conepxanne (PyHKIIMOHATBHO-TPAPUUYSCKON JIMHUHM HAICICHO Ha TOJYyYCHHE OOYyYarOIUMHCS
3HaHUN O (YHKIUSIX KaK BaKHEHWIIEH MaTeMaTHMYeCKOW MOJENW Ui ONMHCAaHUS W HCCIEIOBaHUS
pa3sHOOOpa3HBIX MPOLIECCOB M SIBICHUI B mpupoje u obiiecTBe. M3ydeHne maTepuaia CHOCOOCTBYET
pPa3BUTHUIO y OOYYAIONIMXCS YMEHHS WCIOJIb30BaTh pa3jMYHbIC BHIPA3UTEIbHBIC CPEICTBA S3BIKA
MaTEeMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, TIpaduyeckue, BHOCUT BKJIag B (HOpMUpPOBaHHE
MPE/ICTAaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.



CormacHo yueOHOMY IIaHy B 7-9 Kiaccax u3ydaeTcsi yuyeOHBIM Kypc «Auredpa», KOTOPBII
BKJIIOUAET CJICIYIOIIME OCHOBHBIC pasleibl coaepkanus: «Uwcia U BBIYUCICHUS», «ANTreOpanyuecKkue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha u3ydenue yuebnoro kypca «Anredpa» orsoautcst 340 yacoB: B 7 kinacce — 136 ydaca (4 gaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Hefenio).

COJEP/KAHUE OBYYEHUA

7 KIIACC

Yuciia 1 BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEXO0] OT OAHON (PopMbI 3amucu Jpober K ApPYyrou.
[lonsTHe panMOHANBHOIO YHMCIA, 3alUCh, CPAaBHEHUE, YIOPSAJOYMBAHUE pPAllMOHAIbHBIX YHCEIN.
Apubdmerndeckre EHCTBUS C pallMOHAIBHBIMHU uuciaMmu. PemieHue 3aay U3 peasibHOM MPAKTUKH HA
4acTH, Ha JIpOOH.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJeM: ONpEesIeHNe, MPeoOpa3oBaHNEe BBIPAKEHUN Ha OCHOBE
orpezeneHus], 3anuch O00onbnxX yucen. [IpoleHThl, 3anuch NPOLEHTOB B BUJE ApOoOU U JIpoOU B BUIE
MPOLIEHTOB. Tpu OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pELICHUE 3a]a4 U3 PEAIbHON MTPAKTUKH.

[IpuMeHeHne npU3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAJIbHbBIX YHCE].

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHHs

[lepeMeHHbIE, YKMCIIOBOE 3HAUYEHHE BBIPAXKEHUA C MNepeMeHHOW. J[lomycTumble 3Ha4YeHUS
nepeMeHHbIX. [IpeacTraBneHne 3aBUCUMOCTH MEXIYy BeIWYMHAMH B BuAe GopMyibl. BeruucieHus mo
¢opmynam. IIpeobpazoBanrne OYKBEHHBIX BBIPAKEHMH, TOKJIECTBEHHO paBHBbIE BBIPAKEHUS, IpaBHUiIa
peoOpa3oBaHus CyMM W TPOU3BEIEHUM, MpaBWIa pPACKPBITHS CKOOOK M MpHUBEAEHUS MOJ0OHBIX
cllaracMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM.

OpHowieHbl W MHorowieHbl. CreneHb MHoroujeHa. CrokeHue, BBIYMTAHHME, YMHOXKEHHE
MHOroujieHoB. ®OpMysbl COKpAIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMBbl U KBajapaT pazHocTu. Dopmyia
pa3HOCTH KBaApaToB. Pa3ioskeHne MHOTOUIEHOB HA MHOXKHUTEIIN.

YpaBHeHHS M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBuia MpeoOpa3oBaHHUs ypaBHEHHs, PaBHOCHIIBHOCTb
YpPaBHEHUU.

JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YMCIIO KOPHEW JIMHEMHOIO YpPaBHEHUs, PELICHHE
JTUHENHBIX ypaBHeHuH. CocTaBlI€HHME ypaBHEHHUU II0 YCIIOBUIO 3a7aud. PelleHue TEKCTOBBIX 3agad C
MMOMOIIBI0 YPaBHEHHUM.

JluneiitHoe ypaBHEHHE C IBYMs NIEPEMEHHBIMU U ero rpaduk. CucreMa qByX JMHEHHBIX YpaBHEHHM
C NIByMs IepeMeHHbIMHU. PeleHne cucteM ypaBHEHHH crmocoboMm mojacTaHoBKU. llpumepsl penieHus
TEKCTOBBIX 33/]1a4 C IOMOIIbIO CUCTEM YPAaBHEHUH.

DOYyHKIUHT

Koopaunara toukn Ha mpsMoil. UucnoBble NMpoOMeExXyTKH. PaccTosHue Mexnay AByMs TOYKaMHU
KOOPJIMHATHON IPSIMOIA.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. Alcumcca W OpAMHATA TOYKH Ha
KOOpAMHATHOH 1iockoctu. [Ipumeps! rpadukos, 3amaHHbIX (opMmynaMu. UteHue rpaukoB peantbHbIX
3aBucuMocteit. [lonstue ynkmuu. I'paduk ¢ynknuu. CpoiictBa GyHkiui. JluaeiHas dyHKuus, e
rpaduk. I'padux Gpyukiuu Yy = |X|. I'paduueckoe penicHre TUHEHHBIX YPaBHEHUN M CHCTEM JIMHEHHBIX
YPaBHEHHUHU.

8 KJIACC
Yucyia 1 BBIYUCIEHUSA



KBagparusiii kopeHs u3 uncina. [lorstue 06 upparmoHaIbHOM Yucie. JlecaTHIHbIe TPUOIHKEHUS
uppauuoHanbHbIXx uyncen. CBoilcTBa apupMETHUYECKHX KBaJpaTHBIX KOpHEH M HMX NpPHUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIIA.

Crenens c 11eJIbIM TIOKa3areneM u e€ cBoiicTBa. CTanaapTHas 3alUCh YHCIIA.

Auaredpanyeckue BbIpaKeHHUs

KBanpaTHblii TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredOpamdeckoi npobu. CrokeHue, BhIUMTAHUE,
YMHOKEHUE, JIeJIeHre anredpandeckux apooeii. ParmonansHpie BoIpaykeHUs M UX IpeoOpazoBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCS K IMHEHHBIM U KBagpaTHbIM. [IpocTeiiimne qpoOHO-paliuoHaIbHBIE YPABHEHMSL.

I'paduueckas uHTEpHpETaLIXs YPAaBHEHHHA C IBYMS MIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHHH
C IByMs iepeMeHHbIMU. [IpuMepsl perieHns cucTeM HETMHENHBIX YPAaBHEHUM ¢ JBYMS [IEPEMEHHbBIMHU.

Pemrenune TeKCTOBBIX 33124 aNreOpandeckuM CrIOCOOOM.

UucnoBble HEpaBeHCTBA M MX CBoOMCTBa. HepaBeHCTBO ¢ oaHOW mepeMeHHOW. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHelHble HEpaBEHCTBA ¢ OJHOM nepemMeHHOM. CHcTeMbl JIMHEUHBIX HEPaBEHCTB C OJHOMU
MEPEMEHHOM.

DOyHKIUH

[Tonsarue Qynkuu. OOmacTb OMpeAeyIeHNs U MHOXKECTBO 3Ha4eHUH (yHKkunu. CriocoObl 3amanus
GyHKIHH.

I'papux ynxmum. Yrtenue cBoiictB QyHKimu mo e€ rpaduky. I[Ipumepsr rpaduxoB ¢GyHKIUH,
OTPaXKAIOIINX PEATBHBIE TIPOLIECCHI.

OyHKIUY, OMHMCHIBAIOIIKE MPAMYIO U OOpaTHYIO MPONOPLHMOHAIBHBIE 3aBUCUMOCTH, UX TPa(UKH.
OyHKIMU Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CUCTEM YpaBHEHHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUSA

PannonanpHble ymciia, UppalMoOHalIbHbIE YMCIA, KOHEYHbIE U OECKOHEUHBIE JECSITUUHBIE IPOOH.
MHOXecTBO JeHCTBUTENBHBIX YMCEN, JEHCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE JeCATUYHbIE APOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACHCTBUTEIBHBIX YHUCEI U KOOPAMHATHOU
MIPSAMOM.

CpaBHEHME NEUCTBUTEIBHBIX YHCEIT, apUPMETUIECKUE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

PazMepbl 00bEeKTOB OKPYXKAIOLIET0 MUPA, JITUTEIBLHOCTH IIPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnuxEéHHOe 3HaUCHHE BEIMYUHBI, TOYHOCTh NMpHOMKeHus. Okpyrienue yucen. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BHIUUCICHUH.

YpaBHeHHsI M HEPABEHCTBA

JInneiinoe ypaBHeHuUe. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMM, CBOASIIMXCS K KBaApaTHBIM. bukBajgparHOe
ypaBHeHue. IlpuMmepsl pemieHuss ypaBHEHUM TpETbEd W YETBEPTOM CTENEHEH pa3joKeHHEM Ha
MHOXHUTENH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHMH. PelieHne TEKCTOBBIX 3aj1ad  aureOpanyecKum
METOJOM.

VYpaBHeHHE C AByMS NTEPEMEHHBIMHU | €ro rpaduk. PemeHue cucreM NByX JTUHEHHBIX YPaBHEHHUM C
NBYyMsl NEpEMEHHBIMU. PernieHue cucreMm ABYX YpaBHEHUM, OJHO M3 KOTOPBIX JIMHEMHOE, a Apyroe —
BTOpO# cTeneHu. ['paduueckas MHTEpIIpEeTaIUs CUCTEMbI YPaBHEHHH ¢ ABYMsI IEpEeMEHHBIMHU.

Perienue TeKCTOBBIX 33a4 anre0OpandeckuM CriocoOOM.

YucnoBble HEPAaBEHCTBA U MX CBOMCTBA.



Pemienue MuHENHBIX HEPABEHCTB C OJIHOM MepeMeHHOH. Perenue cucteM JTMHEHHBIX HEPABEHCTB C
onHoi mepemeHHoW. KBanmparneie HepaBeHcTBa. ['padmueckasi MHTEpIpeTalysi HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMHU.

DOYyHKIUHT

KBagparuunas ¢pyHkuus, e€ rpaduk u cpoiicrsa. [lapabosa, koopauHaThl BEpIINHBI TapaboJIbl, OCh
CUMMETpPUHU ITapadoJIbI.

I'padukn dyukmmii: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , # ux cBoiicTa.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPeCcCHH

[lonsiTie 4YMCIOBOM IOCJIENOBATEIBHOCTU. 3aJaHHUE IOCIEI0BATEIbHOCTH  PEKYPPEHTHOU
bopmynoit u hopmysoi N-ro wieHa.

Apudmernueckass u reomerpuueckas mnporpeccun. Popmynbl N-ro wieHa apupMEeTHUIECKOr u
rE€OMETPUUYECKOM POTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300paxxeHne wieHOB apU(PMETHUYECKOM M TeOMEeTpUYECKOW Nporpeccuil TOYKaMu Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHEHHBIN U 9KCIIOHEHIIMAIBHBIN pocT. CI10XKHBIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yIbTAaThl OCBOSHHS MPOTrpaMMbl y4eOHOTO Kypca «Alredpay XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPONUIOMY U HACTOSIIEMY POCCHUCKOM MaTeMaTHWKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTH>KEHHSIM POCCHHUCKHUX MAaT€MAaTHUKOB M POCCUHCKOW MaTeMaTU4YeCKOW IIKOJbI, K
MCIOJIb30BAaHUIO ATUX JOCTHKEHHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpa:kaaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K  BBIMIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA W peaju3alldl ero Ipas,
MPEJICTaBJICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHUI,
MpoLEeayp TPakIaHCKOro o0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO
STUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHEM JOCTHIKEHUW HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUAIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUH MPAKTUUYECKUX 3a/lad MaTeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BXKHOCTH MATEMaTHYECKOTO O0pa3oBaHUs Ha MPOTSHDKEHUH BCEH KU3HU
JUTsl YCTICTTHOW MPOGeCCHOHATBHOU NEATeIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHWH, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHHEM WHIUBUIYaTbHOUW TPACKTOPUU OOpa30BaHUS W KU3HEHHBIX IUIAHOB C y4ETOM
JUYHBIX HHTEPECOB M OOIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATIBHOMY M ACTETHYECKOMY BOCHPHATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHUI, yMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TIO3HAHUS:

OpHUEHTAIINEH B JEATEIHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEJCTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEJIOBEKa, MPUPOABI U 00IeCTBA, TOHUMAHUEM MAaTeMaTHYeCKOW HayKH Kak
cdepbl YeIOBEYECKON JesITebHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU ISl Pa3BUTHUS IUBWIM3ALINU,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH M MAaTeMaTUYeCKOW KYJIbTYpOM KaK CpEJICTBOM IIO3HAHUS MHPA,
OBJIAJICHUEM MPOCTEHIIIMMHU HABBIKAMU UCCIIEA0BATEIbCKOM €SI TEIbHOCTH;

6) ¢usnueckoe BocnUTaHHMe, (POPMHMPOBAHUE KYJIbTYPbl 310POBbS M 3MOIHUOHAJILHOIO
0J1aronoJryyus:

TOTOBHOCTBIO TMPUMEHATh MAaTEMaTUYECKHE 3HAHUS B HMHTEpPECax CBOErO 3/I0pPOBbS, BEACHHS
3I0pOBOTO 00pa3a JKW3HH (3J0pOBOE MHUTaHWE, COATAHCUPOBAHHBIM DPEKUM 3aHATHH W OTABIXA,



perynsipHas (U3HUYECKas aKTHBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA PEQIICKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYroro 4eioBeKa,

7) 3K0JI0THYeCKOe BOCTIMTAHHUE:

OpUEHTallell Ha MpPUMEHEHHEe MaTeMaTHYeCKHX 3HAaHWW JUid pelleHdus 3anad B olrjactu
COXPAHHOCTH OKPYXKaIoIleW cpe/ibl, IUIAHUPOBAHMS MOCTYIKOB U OIICHKH MX BO3MOXHBIX MOCIEACTBHMA
JUISL OKPYXKAIOIIeH Cpelbl, OCO3HAHMEM IIOOATLHOTO XapaKTepa IKOJOTUYECKUX MPOoOIeM M MyTed uX
pelIeHus;

8) ananTanus K U3MEHAIOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIOBHUSIX HEOINpPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NMPAKTUYECKYIO JCATENbHOCTb, B TOM YUCIIE YMEHHUE YYUTHCS y NAPYTHUX JIIOJEH,
HpI/IO6peTaTL B COBMECTHOU ACATCIIbHOCTHU HOBBIC 3HAHUW S, HABBIKH 1 KOMIICTCHIUU W3 OIIbITA APYIUX;

HEe00XO0IMMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4ucie (GOPMYIUPOBATh UIEH, TIOHATHUS,
TUMNOTE3bl 00 OOBEKTaxX M SABICHUSAX, B TOM 4HCIIE paHee HEH3BECTHBIX, OCO3HaBaTh Je(UIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHMATH CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPEOYIOIINH KOHTPMEDP, KOPPEKTUPOBATH PUHUMAEMbIE PEIICHUs U IeHCTBUS, HOPMYIUPOBATh U
OLICHUBATh PUCKU U MOCIEACTBHS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YU4eOHbIC el CTBUS

Ba3oBbie Joruyeckue aeiicTeus:

® BBUIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB, MOHSATHM,
OTHOLICHUHA MEXAYy MOHATUAMH, (OPMYIUPOBATh OIpENeIIeHUs] IOHATUH, YyCTaHAaBIUBATh
CYLIECTBEHHBIN TMPU3HAK KIAaCCHU(PUKALMU, OCHOBAaHUS NJs1 0OOOIIEHUS M CPAaBHEHUS, KPUTEPUHU
MIPOBOJAMMOI0 aHAJIN3a;

e BOCIHpPUHHMMATh, (QOpMyIHpOBaTH U  MNPEOOpPa3OBbIBATh  CYXKICHHS: yTBEPAMTEIbHBIE WU
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

®  BBIBIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpeuus: B (akTax, JaHHbIX,
HaOJIIOJIEHUSAX M YTBEP)KIEHUSX, MpeJiaraTb KPUTEPUHM JJIs BBISBICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

e JenaTh BBIBOJBI C MHCIOJB30BAHHUEM 3aKOHOB JIOTUKM, JEIYKTHUBHBIX W HWHAYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e pa30buparh JOKA3aTENbCTBA MATEMATUYECKUX YTBEPXKACHUH (IIPSIMbIE U OT MPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENIbHO ~ HECIIOKHBIE  J0Ka3aTeJbCTBA ~ MaTeMaTH4YecKuX  (pakToB,  BBICTPAUBATh
apryMeHTaluio, MPUBOJUTh NPUMEPhl U  KOHTPIPUMEpPHI, OOOCHOBBIBaTH COOCTBEHHbIE
paccyxieHus;

e BbIOMpaTh crnoco0 pemeHUs y4yeOHOM 3amauu (CpaBHMBATh HECKOJIBKO BapHaHTOB pELICHMUS,
BbIOMpaTh HanboJiee MOAXOAMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue AeHCTBHA:

®  CMOJIb30BAaTh BOMPOCHI KAaK HCCIENOBATEIbCKUNA HHCTPYMEHT NO3HaHUs, (OpMYyIUpOBaTh
BOIMPOCHI, (PUKCHUpYIOLIE MPOTUBOPEUHE, TPOOIEMy, CAMOCTOSITEIFHO YCTaHABIMBATh UCKOMOE U
IaHHOe, (POPMHUPOBATh THIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3UILIMI0, MHEHHE;

® [POBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIM SKCIEPUMEHT, HEOONbIIoe
UCCIIEIOBAaHNE II0 YCTAaHOBJECHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXTy COOOiA;

®  CaMOCTOATENBHO (HOpMYIMpPOBaTh OOOOIIEHUS M BBIBOABI IO pEe3ylbTaTaM HPOBEAEHHOIO
HaOJIOACHNUS, UCCIEN0BaHMs, OLCHUBATH JOCTOBEPHOCTh IOJIYYEHHBIX PE3Yy/IbTaTOB, BBIBOJIOB U
0000IIeHMIT;



MMPOTHO3UPOBATHL BO3MOXKHOC PAa3BUTUC IPOLCCCA, a TAKKC BBIABUIATb MPCAMNOJONKCHHUA O Cro
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ nundopmanmeii:

BBISIBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUHU, JAHHBIX, HEOOXOAUMBIX JUIsSl PELICHUs
3a/1a4H;

BbIOMpPATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBAaTh U MHTEPHPETHPOBATH MH(OPMALMIO PA3IUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh hopMy npejacraBieHuss MHGOPMALMK U MIUIIOCTPUPOBAThH PELIaeMble 3a/a4d CXEMaMH,
rarpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTb MHGOPMALMU IO KPUTEPHUSM, MPEAJOKCHHBIM YUUTENIeM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE yYeOHbIe JeiicTBUS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHHUS] B COOTBETCTBUU C YCJIOBHSIMU U ILEJISAMH OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, NaBaTh
MOSICHEHHMSI 110 XO/1y PelIeHHs 33/1a4i, KOMMEHTHUPOBATH MOJIyYeHHBIH pe3ybTaT;

B XOJIe 00CYXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOU TeMbl, MPOOIEMBI, pelIaeMoi
3a/layM, BBICKA3bIBaTh WJEU, HAlICJICHHBbIC HA MOMCK PEIICHUS, COMOCTaBISATh CBOM CYXKICHHS C
CY)KJICHUSIMH JPYTHMX YYaCTHUKOB JHANIOra, OOHApY>KMBATh DPAa3jIM4YMe€ M CXOJICTBO IO3WIIMM, B
KOPPEKTHOH opMe GOpMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHUS;

MPEACTABIATh  pe3yJbTaThl PEHICHWS  3a7a4d, OKCIEPUMEHTa, HCCIEIOBaHUA, ITPOEKTa,
CaMOCTOSITEJILHO BBIOUPATHh (pOpMAT BBICTYIUICHUS C YUETOM 3a/1a4d NMPE3CHTAMA U OCOOSHHOCTEH
ayTUTOPHH;

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W UHIUBUYATbHONW PaOOTHI MPU PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;

MPUHUMATH 1EJIb COBMECTHOM JI€ATEIbHOCTH, IIAHUPOBATh OPraHU3aIllMI0 COBMECTHOH paboThI,
pacmpenensatb BUAbl padoT, T0TOBapUBaThCs, 00CYKIaTh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBHIX Gopmax paboTsl (00CyKaeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI U KOOPIAUHUPOBATH CBOU JEHCTBUSA C JPYTUMHU WICHAMHU
KOMaHJIbl, OIICHMBAaTh Ka4yeCTBO CBOEr0 BKJIaJa B OOMMA TPOAYKT IO KPHUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE /1€ CTBUSA
Camoopranmszauus:

CaMOCTOSITENIbHO COCTaBIATH IUIaH, AITOPUTM pelleHHs 3aa4u (MM €ro 4acTh), BHIOUPATh CIIOCO0
pelIeHns ¢ y4€TOM HMMEIOIIUXCSl PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBAaTh U
KOPPEKTHPOBATh BapUAHTHI pellIeHuil ¢ y4ETOM HOBOW HH(pOPMALIUH.

CaMOKOHTpOJIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJAJIETh CIIOCOOAMH  CAaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpoliecca M pe3yiabTara pelIeHUs
MaTeMaTHYeCKOH 3aauu;

MIPEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIICHUH 33]]a4i, BHOCHUTh KOPPEKTHBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEHCTB, HANJICHHBIX OINOOK, BHISIBICHHBIX TPYTHOCTEH;
OICHUBATh COOTBCTCTBUC PC3YyJIbTaTa ACATCILHOCTU OCTaBJICHHOU eJn U yCJIOBUSM, O6T>SICHHTB
MPUYMHBI  JOCTY)KCHUS WM HEJOCTHKCHHUS e, HAaXOIUTh OIMUOKY, J[JaBaTh OILCHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHIty 00y4enus B 7 Kjacce 00yJaromuiics MOJYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThl:
Yucyia 1 BIYUCIEHUSA



BoimonHATh, coueTas yYCTHbIE U IUCBMEHHBIE TNPUEMBL, apupMETHUYECKHe JEUCTBUA C
palMOHATBHBIMH YHCIAMHU.

HaxonuTe 3Ha4YeHUs YHCIOBBIX BBIPAXEHUH, MPUMEHATH pa3zHOOOpasHbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUM, COIepKALUX OOBIKHOBEHHbBIE U IECATUYHBIE IPOOH.

[lepexoauth OT OJIHOM (OPMBI 3aMKUCH YKCeN K Apyroil (mpeoOpa3oBbIBaTh AECITUYHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpO0B).

CpaBHUBaTh U YNOPSAJO0YMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yyncia.

BbINONHATE NPUKUAKY W OUEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HA4eHUH YHUCIOBBIX
BbIpaXCHUI. BBINOIHATH AEMCTBUSI CO CTENEHSIMHU C HATYPAJIbHBIMU [T0OKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHbIX YHCEI.

Pemlatp  mpakTHMKO-OpPMEHTHPOBAHHBIE  3aJayM, CBS3aHHbIE C  OTHOLIEHUWEM  BEJIMYUH,
MIPONOPLUMOHAIBHOCTBIO BEJIIMYMH, NPOLEHTAMH, WHTEPIPETHUPOBATH PE3YNbTaThl PEIICHHS 3adad ¢
y4€TOM OIpaHUYEHM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBarth anreOpanyecKkyr0 TEPMHUHOJOTHIO W CHUMBOJIUKY, HPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOT0 MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoeinonHATe npeoOpa3oBaHMsl LENOI0O BBIPAXKEHHWS B MHOTOWIEH IMPUBEICHUEM IOJI0OHBIX
ClIaraeMbIX, PaCKPBHITUEM CKOOOK.

BbINonHATE yMHOXEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOYJIEHAa Ha MHOTOYJIEH, MPHUMEHSTh
(dbopMyIBI KBaipaTa CyMMBI U KBajpaTa pa3HOCTH.

OcyiecTBIATh Pa3ioKEHUE MHOTOWIEHOB Ha MHOXHTEIU C IOMOIIBIO BBHIHECEHMS 3a CKOOKHU
00I1I€r0 MHOXKUTEIS, TPYIITUPOBKYU ClIaraeMbIX, IPUMEHEHUs (OpMYI COKPALIEHHOTO YMHOXKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOWIEHOB Ui PEIIEHUS pasIMYHbIX 337a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb3oBaTh CBOWCTBAa CTENEHEH C HATypajJbHBIMU IIOKa3aTeNsIMU JUIsl IIpeoOpa3oBaHUsA
BBIPA)KCHU.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeWHbIE ypaBHEHHS C OJHOM NEPEMEHHOM, IPUMEHSIS MTPaBUIIa MIEPEX0/A OT UCXOIHOTO
YpaBHEHHUS K paBHOCHJILHOMY eMy. [IpoBepsTh, SABiISE€TCS 1M YUCIIO KOPHEM YpaBHEHUS.

[IpumensTh rpaduueckre METObl P PEIICHUH JTUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath npuMepsl Map YHCEN, SBISIOLIMXCS PELUICHHEM JIMHEHHOrO ypaBHEHHMS C JBYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHUHEHMHOrO YpaBHEHMsI C JIByMSI MEepEMEHHBIMH,
MOJIb3YACh TpauKOM, MPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemrate cuctemsl IByX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUeCcKH.

CocTaBiATh M pelmaTh JIMHEWHOE ypaBHEHUE WIM CHCTEMY JIMHEWHBIX YPaBHEHMH IO YCIIOBHUIO
3aJlauM, HUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]aui MOJIyYE€HHBIN pe3ynbTarT.

DOyHKIUH

N300pakaTh Ha KOOPJMHATHON MPSIMOI TOUKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATAM, JTy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YHNCIIOBBIE IPOMEXKYTKU Ha alnredpanyeckoM s3bIKe.

OtmeudaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAWHATaM, CTPOUThH Tpaduku
nuHerHbIX QyHKIui. CtpouTth rpaduk GyHKIUU Y = [X].

OnwuceiBaTh ¢ MOMOLIbI0 (YHKIMH HM3BECTHBIE 3aBUCHMOCTH MEXIY BEITHYMHAMH: CKOPOCTD,
BpeMs, pPacCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTbH, TPOU3BOAUTEIILHOCTE, BpeMsl, 00BEM padOTHI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmare rpaduyeckuid crnoco0 TPEACTAaBICHHWS H aHalW3a WHQPOpPMAallUM, W3BJICKAaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIy o0yuenus B 8 kjacce 00yJaromuiics MoIyduT CAeIyIOIue NPeIMETHBIC Pe3yIbTaThI:



Yuciia 1 BbIYMCTICHUSA

Hcnonp30BaTh HadajlbHbIE NPEACTABIECHUSI O MHOXKECTBE JEHCTBUTENIBHBIX YUCEN Ul CPAaBHEHUS,
OKPYTJICHUS M BBIYMCIICHU, N300pakaTh NEHCTBUTENbHBIC YHCIa TOYKAaMHU Ha KOOPIAMHATHOM MPSIMOA.

[IpuMeHnsaTh NOHATHE apU(METHUECKOro KBAJpPAaTHOIO KOPHS, HAXOAWTh KBAaJApaTHbIE KOPHH,
UCHOJb3Yysl NPH HEOOXOIMMOCTH KaJbKYJISATOP, BBHIIOJIHATH MPeoOpa3oBaHMsl BbIPAKEHHUH, COAEpIKaIlIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amicH OONBIIMX M MajJbIX YHCET C MOMOIIBIO JECATHYHBIX IpoOel M cTeneHen
yucna 10.

AsredOpanyeckue BbIpasKeHM st

[IpuMeHSATh MOHATHE CTENEHU C IEJBIM IOKa3aTeseM, BBIIOIHATh MPeoOpa3oBaHMs BBIPAKECHUH,
COJIepKAIIMX CTEIECHHU C LEIbIM I10Ka3aTesIeM.

BbINONHATE TOXIECTBEHHBIE IPEOOpa30BaHUs paAlMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE MpaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMHU ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensTh NpeoOpa3oBaHUs BBIPAKEHUM [UId pPELICHUS pa3IUYHbIX 3aJad M3 MaTeMAaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pewate sMHEVHBIEC, KBAaJpaTHbIE YPAaBHEHWS WM PALMOHAIBHBIC YPAaBHEHUS, CBOIAILMECS K HUM,
CUCTEMBI JIByX YPAaBHEHMM C IBYMs IEPEMEHHBIMHU.

[IpoBoguTh mHpOCTEHIINE MCCIEAOBAHUS YPAaBHEHUN M CHCTEM YpPaBHEHUH, B TOM YHUCIE C
IPUMEHEHUEM TIpadUyecKuX MpeCTaBIeHUN (ycTaHaBIMBaThb, MUMEET JIM ypaBHEHHE WM CHCTeMa
YpaBHEHUH pEIlIeHus, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[lepexonuTh OT ciIOBECHON (HOPMYIHMPOBKHU 3a/7audl K €€ anredpandeckoid MOJENIH C MOMOIIbIO
COCTAaBJICHUSI YPABHEHMsI MJIM CHCTEMbl YPAaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIYYEHHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBA 4YHMCIOBBIX HEPABEHCTB [UIsl CPABHEHMs, OLIEHKH, pelaTh JIMHEWHBIE
HEPAaBEHCTBA C OJIHOM MEPEMEHHON M MX CHUCTEMBI, J1aBaTh rpa@UuecKyl0 WILIIOCTPAlMI0 MHOKECTBa
pEeLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[loHnMaTh W UCHONB30BaTh (PYHKIMOHAIBHBIE TOHATUA M S3bIK (TEPMHMHBI, CHUMBOJHWYECKHE
0003HaYEHHUs), ONpEAeNATh 3HaueHuWe (YHKIMU [0 3HAYEHHMIO apryMeHTa, OINpEeNsiTh CBOMCTBA
¢dbyakumn 1o e€ rpaduky.

Ctpoutb rpaduky J€MEHTApHBIX (GYHKIUH BUJA:

y = k/x, y=x2,y=x3y = [X|, y = VX, OnicHIBaTb CBOHCTBA YHCIOBON (GYHKIMH O €& rpaduKy.

K koHIty o0yuenus B 9 kjacce 00y4aromuics MoyquT caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yucia v BbIYUCTCHUSA

CpaBHMBATh U YIIOPSAOYNBATH PALlMOHAIBHBIE U HPPALMOHAIBHBIC YHCIIA.

BeimonuaTe apupmeTnyeckue JeMCTBUS C pAlMOHAIBHBIMU YHCJIAMH, COYeTas YCTHbIE U
IIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCIIEHHS C UPPALMOHAIBHBIMU YU CIIAMHU.

Haxonute 3HaueHns cTeneHed ¢ LeJNbIMU II0KA3aTeIsIMM W KOPHEW, BBIYHCIATH 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUN.

OKpyrJIITh JIEHCTBUTENBHBIE YNCIA, BBINOJIHATh NPUKHUIKY pE3yJbTaTa BBIYUCIECHUMN, OLIEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHEVWHBIE W KBagpaTHBIC YpPAaBHEHUS, YPABHECHMs, CBONAIIMECS K HHM, IPOCTEUIINE
IpoOHO-pallMOHATIBHBIC YPABHEHHS.

Pemrate cucTeMsl ABYX JIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH,
B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISICTCS JTUHCHHBIM.

Pemrate TekcToBBIE 3a1auK anredpaMuecKuM CIOCOOOM € IOMOIIBIO COCTABJICHUS YPaBHEHUS WM
CUCTEMBI JIByX YPaBHEHHMH ¢ ABYMs [IEPEMEHHBIMHU.



[IpoBoauTh mpocTeilKe HCCIeAOBaHUS YpPAaBHEHUW W CHUCTEM YpPaBHEHHM, B TOM YHCIE C
MpUMEHEHHEeM TpaduYecKUX TpPEeJCTaBIeHUH (yCTaHABIMBAaTh, MMEET JIM YPaBHCHHE WJIH CHCTEMa
YpaBHEHUU pElIeHUs], €CJIU UMEET, TO CKOJIbKO, U ITpouee).

Pemarp nuHeiiHbIe HEpAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, U300pa)kaTh pellleHne HEPaBEHCTB Ha
YHUCJIOBOM MPSMOM, 3aIIMCHIBATh PELICHHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctembl JTUMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIME KBAJAPATHOE
HEPaBEHCTBO, U300paxaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSMOH, 3alTUCHIBAThH PEIICHUE C
ITOMOIIBKO CUMBOJIOB.

Hcnonbs30BaTh HEpABEHCTBA MPU PELICHUH PA3IMYHBIX 3a4a4.

DyHKUMH

Pacrio3naBath (QyHKIMHM W3y4eHHBIX BHJIOB. [lOKa3pIBaTh CXEMATHYECKH PACIIOIOKCHHE Ha

KOOPJAMHATHOM IUIOCKOCTH rpadukoB GyHkuuid Buga: Y = kX, y = kx + b,y = k/ix,y=ax2 + bx + ¢,y =
X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYCHMI KO>)HUIMCHTOB, ONMHUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth M M300pakaTh CXeMaTHYECKU TpadpuKu KBagpaTHUHBIX (DYHKIIHMIA, OMUCHIBATH CBOWCTBA
KBaJPaTUYHBIX (YHKIUH 110 UX Tpadukam.

Pacnio3HaBaTh KBaJpaTHU4YHYIO (QYHKLHIO 1O (opMmyse, NPUBOAUTH NPUMEPbl KBaAPATHUHBIX
GyHKUMN U3 peallbHOM KU3HU, GU3UKU, TEOMETPUH.

Yucii0BbIE MOCJIE0BATEIbHOCTH U MPOrPECCHH

Pacnio3znaBath apuMeTHyeCcKyr0 U F€OMETPUUECKYIO IIPOrPECCUU IIPU Pa3HbIX coco0ax 3aAaHus.

BbINONHATE BBIYMCICHUS C HUCHOJNb30BaHUEM GoOpMyl N-ro uwjieHa apudMeTHuecKol u
reOMETPHUECKON IPOrpeccuii, CyMMBbI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl NOCIEI0BATEILHOCTH TOUKaMH Ha KOOPAMHATHOM TJIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YHCIOBBIMM IIOCIIE€JOBATEIBHOCTAMU, B TOM YHCIE 3aJadydl U3
peasbHOM JKU3HHU (C UCTIOIb30BAaHUEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmyecTBO yacos
Ne HaumeHoBaHue pa31ejioB U TEM MPOrpaMMBbI Kourpoasnbie | I[Ipaktuyeckune JaexTponnbie (LnPposLIe)
n/n Bcero o0pa3oBaTeJIbHbIE PeCypChl
padoThI padoThI
1 Yrcia ¥ BEIYHCIEHHS. PaloHalbLHEIE YHCIIa 32 1 Bbubmnorexa ITOK https://m.edsoo.ru/7f415b90
2 Koopaunats! u rpaduku. OyHKIHH 25 1 bub6muoreka ITOK https://m.edsoo.ru/7f415b90
3 AunreOpanyeckue BEIPOKCHUS 26 1 bubaunoreka [{OK https://m.edsoo.ru/7f415b90
4 VYpaBHEHHS U HEPABEHCTBA 12 1 bub6muoreka ITOK https://m.edsoo.ru/7f415b90
5 [orTopenue u 0606meane TEMATUUYECKOE 7 1 But6 OK httos://m.ed 178415090
ILJIAHUPOBAHME nonmoreka [ ps://m.edsoo0.ru
OBHIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 136 5 0
8 KUIACC
KounuectBo yacos
Ne
IIpakTnye DJIeKTpOHHbIe (LM (POBbIE)
n/ HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl KouTpoabubie
Bcero CKHe o0pa3oBaTejibHbIE PEeCYPChI
I padoThI
padoThI
Yucna u Berancienus. KBagparHsie KopHU 15 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
q .C
1A H BRITHCICHIT. TTCHEHD € HETbIM 7 Bu6mmorexa 1IOK https://m.edsoo.ru/7f417af8
MoKazareiem
Anre6 .K i
JITCOPATTECKHE BHPDRCHIA. R8d/patHbi 5 1 Bu6mmotexa 1IOK https://m.edsoo.ru/7f417af8
TpEXUIieH
Anre6 .
JITEOPATTCCKHE BHPDRCHIA 15 1 bu6muoreka [TOK https://m.edsoo.ru/7f417af8
Anrebpanueckast 1poOb
YpaBHeHHs ¥ HepaBeHCTBa. KBampaTHbIe
P P P 15 1 Bu6miorexa [JOK https:/m.eds00.ru/7f417af8
ypaBHECHUS
Y .C
PABHCHHA 1 HEPaBeHeTa. THETEMH 13 BuGanorexa LIOK https:/m.edsoo.ru/7f417af8
YpaBHECHHIA
VYpaBHenus u HepaBeHCcTBa. HepaBeHcTBa 12 1 bub6muoreka IIOK https://m.edsoo.ru/7f417af8

Oyaknun. OCHOBHBIC TTOHATHUS

bub6muoreka IIOK https://m.edsoo.ru/7f417af8

Oyukuuu. YnciaoBble QyHKIUH

bubmoreka LIOK https://m.edsoo.ru/7f417af8
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10 [ToBTOpeHue U 0000IIEHHE 6 2 bubmoreka LIOK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOIT'PAMME
9 KJIACC
Ne KoanuecTBo 4acoB
n/ HaunmeHoBaHue pa3/ieJioB U TeM MPOrpaMMbl KoHTpoabHbIe Tpaxrn UICKTPORHLIE (HPPOELIC)
I Bcero yecKHe o0pa3oBaTe/bHbIE peCypChl
padoThI
padoThI
1 Yucna v BeIYKMCIeHUS. JeliCTBUTENLHEIE YUCIIa 9 bubanoreka IJOK https://m.edsoo.ru/7f419d08
2 yPaBHeHmvH HEPABEHCTBA. Y PABHEHIS C OHOIH 14 1 bubmmnoreka LIOK https://m.edsoo.ru/7f419d08
epeMEeHHON
3 ¥PaBHCHIs H HEPABCHCTBA. CHCTCMEI 14 1 Bubmuorexa L{OK https://m.edsoo.ru/7f419d08
ypaBHEHUH
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 bubnunotexa [IOK https://m.edsoo.ru/7f419d08
OyHKIMN 16 1 Bbubanoreka ITOK https://m.edsoo.ru/7f419d08
YucoBele ITOCIEN0BATEIHHOCTH 15 1 Bbubanoreka IJOK https://m.edsoo.ru/7f419d08
IT
7 OBTOP eHue, 0bobmierne, CHeTeMaTH3AKA 18 1 bubmumoreka LIOK https://m.edsoo.ru/7f419d08
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI

7 KJIACC
Kon npose .
psieMoro IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbI 0CBOCHHS OCHOBHOI
pesyabTaTa o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHusA
1 Hucna 1 BBIYUCICHUS
11 BeImonHATe, codyerass yCTHbIE U MHCbMEHHBIC TPUEMBI, apU(pMETUIECKIE NEHCTBUS C
panroHaTbHBIMHU YUCIAMH
HaxoauTpe 3Ha4YeHUs! YHCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpa3HBIE CIIOCOOBI U
1.2 IpUEMBI BBIYUCICHHS 3HAYEHUN JPOOHBIX BBIPAXKEHUH, ColepKalluX OOBIKHOBEHHbBIE
U JeCATUYHBIC ApoOu
[lepexoguth OT oaHOW (OpPMBI 3amMCH YUCEN K Jpyroi (mpeoOpa3oBBIBATH
1.3 JECSITUYHYIO Ip00b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHUHYIO, B YaCTHOCTH, B
0ECKOHEUHYIO JIECATUIHYIO IPOOb)
14 CpaBHUBaTh U YIOPSOYMBATh PALlMOHAJIbHBIE YUCIIA
1.5 OxpyrisTh yncia
BEIMONHATE TPUKUAKY M OIECHKY pe3yibTara BBIYMCICHHHA, OLEHKY 3HAYCHUI
1.6 YHUCJIOBBIX BBIpAKEHUH. BBINMONHATE AEHCTBUS €O CTEHNEHSIMU C HATypaJbHBIMU
MOKa3aTeIsIMH
1.7 [TpuMeHATh NPU3HAKH JEITMMOCTH, Pa3JI0KEHUE HA MHOXKUTEJIN HATYPAJIbHBIX YHCell
Pemate mpakTUKO-OPHMEHTUPOBAHHbIE 33/1a4M, CBS3aHHbIE C OTHOLIEHHWEM BEIUYMH,
18 NMPONOPLUHMOHATLHOCTEIO  BEIW'HH, NPOLEHTAMH, HHTEPNPETHPOBATH  PE3YIbTATHI
pemieHust 3amad  c  y4yéTOM  OrpaHMYCHMM, CBS3aHHBIX CO  CBOMCTBaMu
paccMaTpuBaeMbIX 00BEKTOB
2 Anrebpanyeckue BEIpaKEeHUs
21 Hcnonp3oBare anreOpanyecKyr0 TEPMHUHOJOTHIO M CHMBOJIMKY, NPHUMEHATh €€ B
Ipolecce OCBOCHHUsl yueOHOro MaTepuaa
2.2 HaxoauTh 3HaueHust OyKBEHHBIX BBIPaKEHUH MPH 33JJaHHBIX 3HAUEHUSIX IEPEMEHHBIX
23 BeimonHATE  TIpeoOpa3oBaHUsl ENOTO BBIPAKEHUS B MHOTOWIEH NPUBEICHUEM
N0JIOOHBIX CaraeMbIX, PaCKpbITHEM CKOOOK
24 BbINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOYJIEHAa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYITBI KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
OcCymiecTBIATh pa3ioKeHNe MHOTOYWICHOB HA MHOXHUTEIH C MTOMOIIBIO BBIHECEHUS 32
2.5 CKOOKM OOILIero MHOXMTENs, TPYNINHUPOBKH ClaraéMblX, NPUMEHEHUs (HopMys
COKpPAILEHHOTO YMHOXECHUS
26 [TpumensTh TpeoOpa3oBaHUS MHOTOUYICHOB Als PENICHUS PasiMMHBIX 3ajad M3
MaTeMaTHKH, CMEXKHBIX IIPEJAMETOB, U3 PEATbHOM MPAKTUKH
97 Hcnonb30BaTh  CBOMCTBA  CTENEHEH €  HATypaJbHBIMU  TOKa3aTeNsAMU  JJIs
peoOpa3oBaHUs BHIPAKEHU N
3 YpaBHEHUS U HEpPAaBEHCTBA
Pemrare nuHeiiHble YpaBHEHUS C OJHOM NepeMeHHOMN, MPUMEHsIs ITpaBHJIa IIepexo1a OT
3.1 WCXOJHOTO YpaBHEHHUS K pPaBHOCHILHOMY eMmy. [IpoBepsiTh, SIBISETCS JIM YHCIIO
KOPHEM YpaBHEHUS
3.2 [TpumeHsTh rpaduyeckre MeTOIbl IPH PeLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM
33 [TonGupars mpuMepsl Hap YUCeN, SBISIOMUXCSA PElIeHUEeM JIMHEHHOro ypaBHEHHs C
JBYMSI TIEPEMEHHBIMA
34 CTpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JIHMHEHHOTO YpaBHEHUS C JBYMS

NIEPEMEHHBIMH; MOJIB3YSICh IPauKOM, TPUBOAUTH IPUMEPHI PELICHUs] YPaBHEHUS




Pemarb cucteMbl ABYX JMHEMHBIX YpaBHEHHH C IBYMs IIE€PEMEHHBIMHU, B TOM YHCIIE

3.5
rpaduvecKku
CocTaBnaTh U pemarh JMHEWHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpPaBHEHUH IO
3.6 YCIIOBUIO 3aJa4d, HMHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
IIOJIYYEHHBIN pe3yJIbTaT
4 Koopaunats! u rpaduku. @yHkuun
N300pakaTh Ha KOOPAMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
4.1 KOOpJAUHATaM, JIy4d, OTPE3KH, MHTEPBajbl, 3alMCHIBATh YKMCIOBBIC IPOMEKYTKH Ha
anre0OpanveckoMm si3bIKe
4.2 OtmeuaTs B KOOPAMHATHOHN INIOCKOCTH TOYKH 110 3aIaHHBIM KOOPAWHATaM
4.3 Ctpoutsh rpaduku muHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIHN Y = [X|
OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYMHAMMU:
4.4 CKOpPOCTb, BPEMSI, PACCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTENBHOCTD,
BpeMs1, 00bEM paboThI
4.5 Haxoauth 3HaueHNE QYyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
ITonnmatsp rpaduueckuii cnocod NpeAcTaBiIeHUs U aHau3a UH(OpPMAIUK, U3BJIEKATh
4.6 U UHTEPHPETHpPOBaTh HWHPOpPMANMIO W3 TpadUKOB peabHBIX IPOLECCOB U
3aBUCUMOCTEN
8 KVIACC
Kox npose- .
psieMoro IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaTbl 0CBOeHHs OCHOBHO
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYMCIECHUS
Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE NEHCTBUTEIBHBIX YHUCEN IS
11 CPaBHEHMsI, OKPYTJICHUS U BBIUMCIEHHUM, N300pakaTh JEHCTBUTENbHBIE YKCIa TOUKAMH
Ha KOOPJAMHATHOM IPSIMOU
[IpumeHsTh MOHATHE apUPMETHUECKOTO KBAJPAaTHOTO KOPHS, HAXOAWTh KBaJpaTHbIE
1.2 KOPHH, MCIIONB3Ysl NMPU HEOOXOIUMOCTH KaJIbKYJATOpP, BBIIOJHATH IMpeoOpa3oBaHus
BBIPAKEHUM, COAECPKALUX KBAIPaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEHN
13 Hcnonp3oBarh 3amucu OOJIBIIMX M MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOei u
' creneHen yuciaa 10
2 AnrebpanuecKue BbIpaXKEHUS
21 HpI/IMeHﬂTIz MOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBIMOIHATh NpeoOpa3oBaHUs
BBIPAXEHH, COIEPKALUX CTENEHH C LIEIbIM MTOKa3aTeleM
29 BbInoMHATE TOXAECTBEHHBIE MPE0O0pPa30BaHUs PAlMOHANBHBIX BBIPAXEHUM Ha OCHOBE
' paBuil JEMCTBUI HaJl MHOTOYJICHAMU M alreOpanyecKuMu IpoosMu
2.3 PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIH
24 [TpumeHsTh mMpeoOpa3oBaHUs BBIPAKEHUN Al pelIHAs  PAasIMMHBIX  3ajad W3
MaTEMaTHKH, CMEXHBIX IIPEAMETOB, U3 PEATILHON TPAKTUKU
3 YpaBHEHMS U HEPABEHCTBA
31 Pemars nunelinble, KBA/IPaTHbIE YPABHEHHA U PALMOHAbHBIE YPABHEHHA, CBOAAIIMECH
K HUM, CICTEMBI JIBYX YPaBHEHUH C ABYMS IEPEMEHHBIMU
[IpoBoanTh mpOCTENIINE UCCIEAOBAHUS YPABHEHU U CHCTEM YPaBHEHHI, B TOM YHUCIE
3.2 C MpUMEHEHHeM rpaduyecKux IMpeacTaBIeHUM (ycTaHaBIMBATh, UMEET JIU ypaBHEHHE
WM CHCTEMA YPaBHEHHUH pellleHus1, €ClIi UMEET, TO CKOJIbKO, U IIpoYee)
[lepexonuTh OT ciOBECHON (HOPMYIHMPOBKHM 3aJayMl K e€ anredpandeckoil Monenu ¢
3.3 IIOMOUIbIO COCTaBJIECHMsI YPAaBHEHUS WIH CUCTEMbl YPABHEHMM, MHTEPIPETUPOBATH B

COOTBETCTBHH C KOHTCKCTOM 3aJa4u HOHy‘—I@HHBIﬁ pE3yabpTaT




[IpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB [UISI CpPAaBHEHHUS, OIICHKH, peulaTh

3.4 JTUHEHHBIE HEPAaBEHCTBA C OJHON MEPEMEHHOW M MX CHUCTEMBI, JaBaTh IpadUUyecKyro
WITIOCTPALIMIO MHOKECTBA PELICHUH HEPAaBEHCTBA, CUCTEMBbl HEPABEHCTB
4 DOyHKIUH
[lonumath W uCHONb30BaTh (YHKIMOHAJIBHBIE IOHATUA M  S3bIK  (TEPMHUHBI,
4.1 CUMBOJIMYECKUE OOO03HAYCHHUS), ONPEACNATh 3HaueHHe (YHKIUU TI0 3HAYCHUIO
apryMeHTa, OlpeJIesIATh CBOMCTBA (PYHKIMH 110 €€ rpaduKy
492 Crpouth rpauky 3yIeMEHTapHBIX QYHKUMH Buga: y =k/x , ¥y =X,y = X3,y = x|,
OIKCHIBATh CBOMCTBA YMCIOBON (PYHKIUH 110 €€ Tpaduky
9 KJIACC
Kox npose- .
psieMoro IIpoBepsiemble Npe1MeTHbIE Pe3yILTATbl 0CBOEHHS OCHOBHOI
peayaBTAT o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
1 Yucna v BIYUCICHUS
11 CpaBHUBATh U YIOPSAI0YMBATH PALlMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA
19 BeinonusaTe apI/I(l)M?TI/I‘IeCKI/Ie NeMCTBUS C pallMOHAJIbHBIMU YMCJIAMHU, COYETasl YCTHbIE
Y IUCbMEHHbIE MPUEMBI, BBIIIOJIHATH BBIYUCIICHUS C UPPALlMOHAIbHBIMU YHUCIAMU
13 Haxonute 3HaueHust CTGHGHef/'Iu C LEJbIMM IIOKa3aTeNIIMU U KOpHEH, BBIYUCIATH
3HAYEHUs YUCIIOBBIX BBIPAKECHUN
14 OKpyrisiTh AEHCTBUTEIbHbIE “MCIA, BBIIOIHATL NMPHKUAKY pesyibTata BBIUMCIICHU,
OLICHKY YMCJIOBBIX BBIpAXKEHUM
2 YpaBHeHUs U HEpaBEHCTBA
21 Pemats nuHeliHblE M KBaJpaTHbIE YPAaBHEHMs, YPABHEHMs, CBOJAIIMECS K HUM,
npocTeime ApoOHO-palOHAIbHbBIE YPaBHEHUS
29 Pemars CHCTEMBI IBYX JMHENHBIX YpaBHEHUH C ABYMsI NEPEMEHHBIMH H CHCTEMBI 1BYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE SBJIACTCS JTMHEUHBIM
23 Pemars TekcTOBBIE 3ajaun anre6pa1/1qevc1<I/IM Coco0OM € MOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUH C IBYMs IEpEMEHHBIMU
[IpoBoauTh IIpOCTENIINE HCCIEOBAHNS YPABHEHUI U CHCTEM YPAaBHEHUM, B TOM YMCIIE
2.4 C IMpHUMEHEHHeM rpaduyecKux MpencTaBlIeHUi (HampuMep, YCTaHaBIMBAaTh, UMEET JIU
ypaBHEHHE WIM CUCTEMA YPABHEHHUH PEIIEHUs], €CIIU UMEET, TO CKOJIBKO)
25 Pemats nuHeliHbIe HEpaBEHCTBA, KBAJPAaTHbIE HEPABEHCTBA, n300paxaTh peLICHHE
HEPABEHCTB Ha YMCIJIOBOW ITPSIMOM, 3alIMCBHIBATh PEIIEHUE C IOMOIBIO CHMBOJIOB
Pemars cuctemMbpl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
2.6 KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELLIEHUE CHUCTEMbl HEPABEHCTB Ha YHMCIIOBOU
IPSIMOM, 3aIIMCBIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB
2.7 Vcnonb30BaTh HEPABEHCTBA MPU PEIICHUH pa3IMYHbIX 33]a4
3 OyHKITUN
Pacno3naBaTth (hyHKIIMU U3y4eHHBIX BUIOB. [loka3piBaTh cCXeMaTHUYECKH PACIIONIOKEHNE
31 Ha KOOPJIWUHATHOW IUIOCKOCTH TpadukoB ¢yHkimid Buma: Y=KX, y=kx+b, y=k/x,
y=ax?+bx+C, B 3aBUCHMOCTH OT 3HAueHHUH KOI(P(UIMEHTOB, OMUCHIBATH CBONCTBA
byHKIMI
39 [Toka3pIBaTh CXEMAaTUYECKH DPACIONOKEHHE Ha KOOPAMHATHOM IJIOCKOCTU TpaduKOB
byHkmii Buaa y = VX, Y = [X| 1 onuchIBaTh CBOMCTBA (PYHKIIMIA
33 Ctpoutb U n300paxarbh cXxeMaTHUYECKHU IpaUKu KBaJpaTUYHBIX (YHKIUI, OMUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMIA M0 UX rpadukam
34 Pacno3naBare KBaJpaTHU4YHYI0 (QYHKUMIO 1O QopMmylie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX GYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUHN
4 Apudmernueckasi 1 reoMeTpUUecKas Iporpeccuu




41 Pacrmo3HaBaTh apupMETHYECKYI0O W TE€OMETPHUYCCKYIO MPOTPECCHH IMPH  PasHbIX
croco0ax 3amaHus

492 Brinonnsate BEMHUCICHHS C HCIIONL30BAHHEM dopmyn N-ro wieHa apupMETHUECKOU U
rCOMETPHUYUECKOM MPOrPECCHii, CYMMBI IIEPBBIX N YJICHOB

4.3 W300pakaTh YIEHBI OCIEI0BATEIHHOCTH TOYKAMH HA KOOPIHHATHON IUIOCKOCTH

44 PemaTe 3a1a4u, CBA3aHHbIE C YHCIOBLIMH IIOCIEN0BATEIBHOCTSIMH, B TOM YHCIIE 3a1a4l
U3 PeaTbHOM KU3HU (C MCIIOJIB30BAaHHEM KaIbKYISITOPa, HU(PPOBBIX TEXHOJIOTHIA)

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kona IIpoBepsiemMblii 31€eMEHT COEPKAHUSA
1  Ywucna u BBIYUCICHUS
11 JlpoOu OOBIKHOBEHHBIE M JIECSTUYHBIE, IEPEX0 OT OJHOW (OPMBI 3anMCH APOOEH K JPYrou.
[ToHsiTHE palMOHAIBHOTO YKCIIA, 3aITUCh, CPABHEHHUE, YIIOPSIA0YHBAHIE PAIIMOHATIBHBIX YHCEI
12 ApudmeTrnueckue ACHCTBHS C palMOHANBHBIMU uuciaMH. PereHue 3amau W3 pealbHOU
MPaKTUKHU Ha YacTH, Ha APOOH
13 CrerneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpESICHHEe, MPEoOpa3OBaHHE BBIPAKCHUN HaA
OCHOBE OIpE/IeTICHHS, 3aICh OOJBIINX YHCEI
14 [IporieHTsl, 3amuch MPOLEHTOB B BHJIE ApoOU I/IU,I[pO6I/I B BUJIE MPOIEHTOB. Tpu OCHOBHBIE
3aJlayM Ha MPOLIEHTHI, PELICHHUE 3a/1a4 U3 peaTbHON MPAKTHKU
1.5 [IpumeHeHHe MPU3HAKOB AETUMOCTHU, PA3JIOKEHUE HA MHOXKHUTEIN HATYPAIbHBIX YHCET
1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPOMOPIIHOHATBHOCTH
2  AnrebGpanyecKue BhIPaKEHUS
21 [lepemeHHble, YHCIIOBOE 3HAUEHUE BBIPAKEHUS C MepeMeHHOW. JlomycThMble 3HaueHUs
MIePEMEHHBIX
29 [IpencraBieHre 3aBUCHMOCTH MEXIy BEIWYMHAMU B BUAC (OpMYJbl. BbIYucIeHUs 110
bopmynam
2.3  TIpeobOpa3oBaHre OYKBEHHBIX BBIPAKCHHA, TOKICCTBCHHO PABHBIC BBIPAKCHHUS
2.4  CoiicTBa CTENEHU C HATypaTbHBIM TIOKa3aTeIIeM
25 OpaowreHsl W MHOTOWIEHBL. CreneHb MHOTOWIeHa. CIIOKEHWE, BBIYMTAHUE, YMHOKEHUE
MHOTOYJICHOB
26 @opMybl COKPAIIEHHOTO YMHOXEHHs: KBaJpaT CYMMBI W KBaapaT pasHocTu. Dopmyna
pa3HOCTH KBaApaToB. Pa3iiokeHre MHOTOUJICHOB HA MHOKUTEITH
3  VYpaBHeHHS
31 ypaBHeHI/If?, KOpPEeHb YpaBHEHHS, TpaBHUja NPeoOpa3oBaHUs YpPaBHECHUS, PaBHOCHUILHOCTH
ypaBHEHUH
32 HHHeVI?IHoe ypaBHeHng C OJIHOM TIEPEMEHHOM, YMCII0 KOPHEW JIMHEUHOTO YPaBHEHUS, PEIICHHE
TUHEHHBIX YpaBHEHHIA
33 COCTaBJ'IeIEI/Ie ypaBHEHUN MO YCIOBHUIO 3a/ladyd. PerieHne TEeKCTOBBIX 3aJady C IMOMOIIBIO
YpaBHCHHIA
3.4  JluneiiHOe ypaBHEHUE C IBYMS MIEPEMEHHBIMH U €T0 Tpaduk
CucreMa IByX JIMHEHHBIX YPAaBHEHHU C IBYMs NEpEeMEHHbIMU. Perienne cucteM ypaBHEHUI
3.5 cmocobom moxacraHoBKU. [IpuMepsl pelieHHss TEKCTOBBIX 3a7ad C TIOMOIIBID CHCTEM
YpaBHCHHIA
4 Koopnunatsl u rpadhuxu. yHKImm
4.1 KoopauHaTa TOUKU Ha MPSIMOM
4.2 YucnoBble MPOMEXYTKH. PaccTostHre MeX Ty ABYMS TOUKaMH KOOPJIWHATHON TIPSIMOM
4.3 IlpsmoyronpHas cucrema koopauHat, ocu OX m Oy. AGcumcca M opAMHaTa TOYKH Ha




KOOPJMHATHOM INIOCKOCTH

4.4 ' Tlpumepsl rpadukoB, 3adaHHBIX hopmynamu. UteHne rpa@uKoB peabHBIX 3aBHCUMOCTEH

4.5 Tlonsarue pynkmuu. I'paduk ¢pynkimu. CBoiicTBa GyHKITUN

4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk Gynkimm y = [X|

4.7 T'paduueckoe penieHHEe JMHEHHBIX YPaBHECHHH U CHCTEM JIMHEWHBIX YpaBHEHUH

8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Hucna 1 BBIYUCICHUS
11 KBanparsslii kopeHp u3 uucia. [loHstre 00 uppamuoHanbHOM uucie. JlecaTU4HbIE
MPUOIMHKEHUS UPPALIMOHATIBHBIX YUCE
12 CpoiicTBa apupMeTHUECKHX KBaJPaTHBIX KOpHEH W MX MpPUMEHEHHE K IMPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAXKEHUN U BBIUUCICHUAM. [[eiCTBUTENbHBIC YHCIIa
1.3 Cremnens C 1e7bIM TIOKa3aTesieM u e€ cBoiicTBa. CTaHmapTHas 3alKch Ynuciia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBanpathslii TpéxuiieH, pa3ioKeHUE KBAJPAaTHOTO TPEXUICHA HA MHOXKUTEIN
2.2 Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO alredbpandeckoi apodu
2.3 Crnosxenue, BBIYHTaHHUE, YMHOXKEHUE, JIEJICHHE alre0panyeckux Ipooeit
2.4 PanrioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 YpaBHEHHs U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, popmyra KopHe#l kBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme npoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas mHTEpHIpEeTaUsl YPaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
3.4 ypaBHEHUH ¢ ABYMs NepeMeHHbIMH. [IprMepsl peleHus: cucTeM HeTMHEHHBIX ypaBHEHUN
C IByMs TIepeMEHHBIMHU
3.5 Perrenre TekCTOBBIX 3a7a4 anreOpanyecKkuM CrocoooM
3.6 YuncioBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM NEepeMEHHOMN
4 OyHKIMH
41 [Tonarue ¢pynkuuu. OOIaCTh ONpeneNeHuss 1 MHOXKECTBO 3HaueHU QpyHKuuu. CrocoObl
3aaHus QyHKIUN
4.2 I'padux Gpynkimu. UreHne cBOMCTB GYHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLINX pPeabHbIE TPOIECCH
44 @DyHKIUY, ONHUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu
4.5 @yHKIUu y =X y = X?
4.6 Oyukmum Yy = Yx, y = |x|
4.7 ['padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM
9 KJIACC

Kon ‘

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS




Yucia ¥ BEIYUCICHUS

PaHI/IOHaJ'IBHBIG 4quciia, UppalOHAJIBHBIC 4YHCJIa, KOHCYHBIC U OECKOHEYHEBIS JCCATUYHBIC

11
apoou
MHOXecTBO JeMCTBUTENBHBIX YHCET, JACUCTBUTEIbHBIC 4YHCIAa KaK OECKOHEUHBIE
1.2 JecATUYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIYy MHOKECTBOM
JEHUCTBUTENBHBIX YUCET U KOOPAUHATHOM NpsAMoi. CpaBHEHHE NEHCTBUTENBHBIX YUCET
1.3 Apudmernueckue IeHCTBHS ¢ ACUCTBUTEIBHBIMHU YHCIAMH
W3mepenus, npuOIMKeHHs, OLEHKU. Pa3Mmepsl OOBEKTOB OKPYXKAIOIIEro MHPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpysKaroueM mupe. [IpubnumxéHHoe 3HaYeHHE BETWYMHBI,
TOYHOCTh npuOIMKeHus. OxpyriaeHue uucen. [Ipukuaka W OLEHKAa pE3ysbTaTOB
BBIYMCIICHUI
2 YpaBHEHUSI U HEPABEHCTBA
2.1 YpaBHEHHUsI ¢ OIHOH EpEMEHHON
2.2 JIuneitHoe ypaBHeHuUE. Pelienue ypaBHEeHH M, CBOAAIIUXCA K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pelienre ypaBHeHUN, CBOAAIIMXCS K KBaJPAaTHBIM
24 BI/IKBaI[pUaTHOC ypaBHeHue. Ilpumepsl pemieHus ypaBHEHMH TpeTbel W 4ETBEPTOU
CTENEHEN pa3I0KEHUEM Ha MHOKUTENIN
2.5 Pemenue npoOHO-pallMOHANIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM qByX JIMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU
29 Pemienue cucrem nByX ypaBHEHUMH, OJHO M3 KOTOPBIX JMHEWHOE, a APYroe — BTOPOM
CTEIIEHU
2.10 I'paduueckas HHTEpIIPETAIUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
211 Pemenne TeKCTOBBIX 33129 aNreOpandeckKum crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie mTuHEHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Pemrenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IEPEMEHHON
2.15 KBanpaTHble HepaBeHCTBa
2.16 I'paduueckas MHTEpIIpeTaIMsl HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
3 OyHKIMH
31 KBagpatuunas Qynkuus, e€ rpagpuk u cBoiictBa. [lapaGona, KOOpAHHATBHl BEPIIHMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl
3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux coiicra
3.3 I'paduku Gpynkumii y=Kk/Xx, y = x° u ux coiicra
3.4 I'paduxu GpyHKIMIL , U UX CBOICTBa
4 UYucnoBble IOCIEN0BATEIBHOCTH
41 Omnpenenenne W CHocoObl  3aJaHMS  YHUCIOBBIX IOCIENOBAaTeIbHOCTEH. 3ajaHue
MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM hopMyIon u hopmysoit N-ro uieHa
492 Apudmernueckas mnporpeccus. DopMmynbl N-ro ujaeHa apuMETHYECKOW NpPOrpeccud,
CYMMBI [IEPBBIX N YIEHOB
43 I'eomerpuueckas mnporpeccud. Popmynsl N-ro0 wWieHa TIE€OMETPUYECKON IPOTPECCHH,
CYMMBI ITEPBBIX N YICHOB
44 N300paxeHne wieHOB apU(PMETHUECKOH U TE€OMETPUYECKOW MpOrpeccuil TOukamMHu Ha
KOOPJAMHATHOU IIJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT
4.5 Cno’xHble MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOWM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Koxa npo-
BEpPsIeMOro
TpedOBaHMS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM

o0pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs HA OCHOBeE
P1roC

YMeHue onepupoBarb IMOHATUSAMHU: MHOXKECTBO, ITOJAMHOXKECTBO, OIEpalMd Haj
MHOXKECTBaMH; YMEHHE ONIepUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, MUKI,
IPUMEHATh HUX TMpPU pPEUIeHWH 3a/ad; YMEHHE MCIIOJIb30BaTh TIpaduueckoe
IIPE/ICTAaBICHUE MHOKECTB JJI OINKCAaHUS pEaJbHBIX IPOLIECCOB M SIBICHUM, IpH
peLIeHNH 3aJa4 U3 APYTUX Y4eOHbIX IPEIMETOB

Vmenue OIICPHUPOBATH IIOHATHAMU: OIIPEACICHUEC, aKCHOMA, TEOpEMA, 10KA3aTCIbCTBO,
YMCHHC PACIIO3HABATH UCTUHHBLIC U JIOKHBIC BBICKA3bIBaHUA, MIPUBOJAUTL NPUMEPHI U
KOHTPIPUMEPDLI, CTPOUTDH BBICKA3bIBAHHWA W OTPHULIAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh NOHATUSAMU: HATYypaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YMCIIO,
JETMMOCTh HATYPAJIbHBIX YMCEN, PU3HAKU JCIUMOCTH, II€JI0€ YHUCII0, MOAYJIb YHCIa,
OOBIKHOBEHHAs JPOOb M JEeCATUYHAS APOOb, CTAaHJAAPTHBIN BU YKCIIA, PAllMOHATIBHOEC
9HCII0, UPPAIMOHATBHOE YHCIIO, apu(PMETHYCCKHA KBaJIPaTHBIH KOPEHB, YMCHHE
BBIIIOJIHATH JEUCTBUS C YMCIIAMH, CPABHUBATh U YIIOPSAJOUYMUBATH YHUCIIA, IPEICTABIATh
YUCJia Ha KOOPJAMHATHOW TPSIMOM, OKPYIJISATH YHUCIIA; YMEHHUE JelaTh MPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYMCICHUM

YMeHue oneprupoBaTh MOHATHSIMH: CTCIICHD C LEJBIM TOKa3aTelieM, apuhMETHICCKHIA
KBaJIpaTHBI KOpPEHb, MHOTOWJIEH, airebpandeckas ApoOb, TOKAECTBO; 3HAKOMCTBO C
KOpPHEM HATYypaJIbHOW CTEIEeHH OOJbIIE €AUHUIBI; YMEHHUE BBITOJIHITH PACUETHI 1O
dbopmynam, mnpeoOpa3oBaHUS ILENbIX, JPOOHO-PAIIMOHATBHBIX BBIPAKEHUU H
BBIPDOKECHHUI C KOPHSIMH, Pa30KEHHE MHOTOWICHAa HAa MHOMKUTEIH, B TOM YHCIE C
UCIOJNIb30BaHHuEM (OPMYIT Pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMbI M Pa3HOCTH

YMeHHe OomnepupoBarh IMOHATUAMU: YHUCIOBOE PABEHCTBO, YPAaBHEHHE C OJHOM
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE PEIIaTh
JUHEWHBbIE M KBaJpaTHbIE YPaBHEHUS, IPOOHO-pallMOHANbHBbIE YpaBHEHHUsS C OJHOM
IIEPEMEHHOM, CHCTEMBI JBYX JIMHEMHBIX YpPAaBHECHMI, JMHEHHbIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHbIE U APOOHO-PALIMOHATIbHbIE HEPABEHCTBA C OJJTHON EPEMEHHOI, B
TOM YHCJIE NIPY PELICHUH 3aJa4 U3 JPYIUX IIPEIMETOB U IPAKTUUECKHX 3a/1a4; YMEHUE
UCIIONB30BAaTh  KOOPAUHATHYI0 MPAMYHO UM KOOPAWUHATHYIO IIIOCKOCTb  JUIS
M300paXeHUs! pelIeHn ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMHU: QYHKIMS, Ipaduk (QYHKIMHM, HYIU (QYHKIHH,
MIPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKU BO3pacTaHusi, yObIBaHUs, HauboblIee
U HauMEHblllee 3HA4YeHHUS (PYHKUMU; yMEHHE OINEepUPOBAaTh MOHATUSAMU: MpsMast
PONOPIMOHAIBHOCTh, JMHEHHas (yHKIMS, KBajapaTu4yHas (QyHKUuUs, oOpaTHas
MPOIMOPLMOHAIBHOCTb, Mapadona, runepbosia; yMeHue CTpouTh Ipaduku (GyHKIIHM,
HCIOJIb30BaTh TpadUKU JJIsl ONPEAETICHUsI CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, st
pelieHns 3ajad U3 JAPYruxX Y4eOHBIX MPEeIMETOB M pEeaJbHON JKU3HH;, YMEHHUE
BBIpaXaTh (POPMYIIaAMHU 3aBUCMOCTH MEXy BETUUYMHAMU

YMeHHe omnepupoBaTh IMOHATHUSMH: IIOCIEJOBAaTENLHOCTh, apupMeTHyeckas Hu
reOMeTpUYECKast IIPOTPECCUU; YMCHHE HCII0JIb30BATh CBOICTBa
1ocye10BaTelbHOCTEN, (POPMYIIBI CYMMBI U OOIIETO WieHa MPH pEeIieHUH 3a/1a4, B TOM
quclie 3aj1a4 U3 JPYrux y4yeOHbIX MIPEIMETOB U peaIbHOM KU3HU

YMmenue pelmaTth 3aJa4r pasHbIX THUIIOB (B TOM YHUCJIC HA NPOUCHTHI, A0JU U YaCTH,
JBHKCHUC, pa60Ty, IEHY TOBAPOB U CTOMMOCTD IMOKYIIOK WU YCIYI, HAJIOTHU, 3aJa4u U3
obactu YIIpaBJICHUA JIMYHBIMU U CEeMEHUHBIMU (I)I/IHaHCElMI/I); YMCHHEC COCTAaBJIATH
BBIpAXCHUS, YPAaBHCHUSA, HCPABCHCTBA U CUCTEMBEI 10 YCJIOBHUIO 3aga4du, MCCICIOBATH
IMOJIYYCHHOC PCIHICHUC U OLICHHUBATDH HpaB,Z[OHOILOGHOCTB MOJIYYCHHBIX PC3YJIbTATOB




YMeHue onepupoBaTh MOHATUAME: (QUIYypa, TOYKA, OTPE30K, IpsMasi, Jy4, JOMaHas,
yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, pPaBHOOEAPEHHbII W  PaBHOCTOPOHHUIA
TPEYroJbHUKH, MPSIMOYTOJIbHBIA TPEYroJbHHUK, MEAHMaHa, OMCCEKTPUCAa U BbHICOTA
TPEYroJbHUKA, YETHIPEXYTOJIbHUK, MapajuIeJorpaMM, poMO, MPsIMOYTOJIbHHK, KBaIpaT,
Tpamenus; OKPYXHOCTb, KPYI, KacarejibHas, 3HAKOMCTBO C IMPOCTPAHCTBECHHBIMH
¢urypamm; ymMeHue pemaTh 3agaud, B TOM YHCIE W3 TOBCEAHEBHOHM XHM3HH, Ha
HAXOJK/ICHHE T€OMETPUYCCKUX BEIMYMH C IPUMEHEHHEM H3YYEeHHBIX CBOUCTB QUTYp U
(dakToB

YMeHue omnepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJIHHHUKOB;
[apaJuIeIbHOCTh U NEPHEHAMKYJIAPHOCTh IPSAMBIX, YHOJ MEXKAY IPSAMBIMY,
NEePIIEeHANKYIISAP, HAKIOHHAS, MPOEKIHs, Mo00ue (uryp, mnogaodHbIe TPEyroJbHHUKH,
CUMMETpUS OTHOCUTEIBHO TOYKM U IPAMOH; YMEHHME paclO3HaBaThb PaBEHCTBO,
CUMMETpPHUIO M ToJ00ue GUryp, napamieIbHOCTh U MEPHCHIUKYIIPHOCTD MPSMBIX B
OKpPY’KarolleM MHUpe
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VYMeHue onepupoBaTh NOHATHAMMU: AJIMHA, PACCTOSHUE, YToJl (BEJIMYMHA YIila, CHHYC U
KOCHHYC yIJIa TPEyroJIbHHMKa), IJIOIIAb; YMEHUE OLICHUBATh pa3Mepbl PEIMETOB U
O0OBEKTOB B OKpPYKAIOLIEM MHUpPE; YMEHHE HIpPUMEHSTh (OpMyIbl MEepUMeTpa U
11 IUIOUIAId MHOTOYIOJIbHUKOB, JJIMHBI OKPY)KHOCTM M IUIOIAAM Kpyra, oObema
IPSMOYTOJIBHOTO MapajUleNieNuIeia; yYMEHHE MPUMEHSATh IPU3HAKKM PaBEHCTBA
TPEYTrOJILHUKOB, TEOpPEMy O CyMMeE YIJIOB TpeyrojbHHKa, Teopemy Iludaropa,
TPUTOHOMETPUUYECKUE COOTHOLICHUS /7Sl BBIYUCIICHUS JJIMH, PACCTOSHUM, Iuommaaen

Ymenne wu3o0paxkaTh IUIOCKME (GUTYphl M HMX KOMOWHAIMU, NPOCTPAHCTBEHHBIC
12 GuUrypsl OT pyKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB MO
TEKCTOBOMY WJIM CUMBOJIbHOMY OIIMCAHUIO

YMeHue onepupoBaTh MOHATUAMU: IPSIMOYIOJIBHASI CUCTEMA KOOPAMHAT; KOOPINHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IPOMU3BEACHHE BEKTOpAa HA YHUCIO, CKaJspHOE
13 IIPOU3BEICHUE BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPbl M KOOPAMHATHI JUIS
IPEJCTAaBICHNUS JaHHBIX M pELICHUs 3aJad, B TOM 4YMCIE€ M3 JPYruX Y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOUKOBBIE U KPYTOBbIE TMAarpaMMbl, TaOJINLIbI,
cpeaHee apudmMeTnueckoe, MeMaHa, HauOobllee U HaUMEHbIIee 3HAUEHUs, pa3Max
YHICIOBOr0 Habopa; yMEHHME W3BJIEKaTh, HMHTEPIPETUPOBATH U MPeoOpa3oBbIBATH
uHpOpMalMIO, TPEACTABICHHYI0O B TaOMMIaX M Ha JAMarpamMmax, OTPaKarollylo
CBOMCTBA M XapaKTEPUCTUKH PEAIBHBIX IPOLIECCOB U SIBJICHUM; YMEHHE PACIIO3HABATH
U3MEHUYMBBIE BEJIMYHMHBI B OKPYKAIOILEM MHUPE
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YMeHue onepupoBaTh HMOHATHSAMM: CIydalHBIA ONBIT (CIy4yaillHBIN HSKCIEPUMEHT),
JJIEMEHTapHOE COOBITHE (PJIEMEHTAapHBIM MCXO[) CIy4allHOTO OIBITa, ClydyallHOe
COOBITHE, BEpPOSATHOCTh COOBITHSA; YMEHHE HaXOIUTh BEPOSTHOCTH CIydailHbIX
COOBITUH B ONBITaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE
15 pemaTh 3aJa4l METOJIOM OpraHW30BAaHHOIO Mepedopa M ¢ UCMOJIb30BaHUEM IpaBHiIa
YMHOKEHUS; YMEHHE OLEHUBAaTh BEPOSITHOCTH pealbHBIX COOBITUH U SBJICHUH,
MOHUMaTh pPOJb MPAKTUYECKH JOCTOBEPHBIX M MAaJlOBEPOATHBIX COOBITUH B
OKpPY’KaloIlleM MHPE U B KU3HH; 3HAKOMCTBO C TOHSTHEM HE3aBUCHMBIX COOBITHIA;
3HaKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEJN U €T0 POJIbIO B MACCOBBIX SIBICHHSIX

YMeHue BbIOMpaTh MOAXOISAIINN N3yYSHHBIN METO JUIs pellieHus 3aauu, IPUBOIUTD
IIpUMEPBbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U KU3HH, PACIO3HABATH
MIPOSIBJIEHUE 3aKOHOB MaTEMAaTUKH B MCKYCCTBE, ONUCHIBATh OTJEIbHBIE BBLAAKOIIUECS
pe3yibTaThl, IOJYYEHHBIE B XOJAE pa3BUTUS MAaTEMaTHKU KaK HAayKW, IPUBOJIUTH
IIpUMEPBl MAaTEMAaTHYECKUX OTKPBITHA M MX aBTOPOB B OTEUYECTBEHHOW M BCEMHUPHOM
HUCTOPUU

16

MHNEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA OI'D 11O
MATEMATHKE




Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1 UYucna ¥ BBIYUCIICHUS
1.1 Hatypanbuble u nensie yrcina. [I[pu3Haku 1eIMMOCTH LENbIX YHCeNT
1.2 OOBIKHOBEHHBIE M IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC NTEPUOTNUECKHIE TPOOH
1.3 Panmonanshbie uncna. Apudmerndeckue onepanuu ¢ paluoOHATbHBIMEI YUCIIAMU
1.4 JleiicTBuTeNnbHBIC Yricha. Apu(pMETHIECKIE ONIEPALIUU C ICHCTBUTEIIHPHBIMU YHCITAMH
15 HpI/IGJII/I)Ké}iHBIe BBIYHCTICHHSI, TIPaBHJIA OKPYTJICHUs, MPUKUIKA U OIEHKA pe3ylbTaTa
BBIYHCIICHUI
2 AnrebpandyecKkue BoIpaKEHUS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )
29 Crenenp ¢ nensiM nokasareneM. CTeNeHb C palMOHAJIbHBIM IOKa3aTeneM. CBOMCTBa
CTEIEeHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuit KOpeHb HaTypadbHON creneHu. JlelcTBus ¢ apudmeTndyecKumMu
KOPHSIMH HATypaIbHOU CTCTICHH
3 VYpaBHEHUs 1 HEpaBEeHCTBA
3.1 Lenbie u 1poOHO-panroHaNbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 [enble u poOHO-paloHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienue TekCcTOBBIX 3a1a4
4 UucnoBbie OCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEIOBATEIHHOCTEH
4.2 ApudmeTrnueckas u reomeTpudeckas mporpeccuu. opmMyia CI0KHBIX MPOIIEHTOB
5 OyHKIMH
@Oynkius, crnocodbl 3amanus (yaknun. 'padux Qynkmun. O6macTb onpeneneHus: u
51 MHOKeCTBO 3HaueHui Qynkuuu. Hynmu ¢yakinuu. [IpomMexxyTKd 3HAKOMOCTOSHCTBA.
[TpoMexyTk MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl W MHHHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHblllee 3HaUeHUE (QYHKIIUU Ha IPOMEKYTKE
6 KoopauHaTsl Ha psSIMOi U TIIIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlekapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpust
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpYy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKkux BEITUYHH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pader




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne i/ Tema ypoka Jara uzy4yenus
IInan Daxkr
1 [ToBTOpEeHME N3yUEHHOTO MaTepuana 5-6 KI1accoB 01.09
2 [ToBTOpEeHHE N3yYEHHOTO MaTeprana 5-6 KI1accoB 02.09
3 [TonsiTHe PalMOHAIBLHOIO YKCIIA 03.09
4 ApudmeTnuecKue ICHCTBHS ¢ PallMOHAIBLHBIMU YHCIaAMH 04.09
5 Apudmernueckue ICHCTBHUS ¢ PallMOHAILHBIMU YHCIAMH 08.09
6 Apudmernueckue ICHCTBHS ¢ PallMOHAILHBIMU YHCIaAMH 09.09
7 Apudmernueckie IeUCTBHSI C pallHOHATLHBIMHA YHCIaAMHU 10.09
8 Apudmernueckie IeUCTBHSI C pallHOHATLHBIMHA YHCIaMHU 11.09
9 Apudmernueckie eUCTBHSI C palHOHAILHBIMHA YHCIaMHU 15,09
10 BykBeHHbIe BBIpaKeHUs 16,09
11 [epemennsbie. JlomycTuMble 3HAYCHUS TEPEMEHHBIX 17,09
12 CpaBHeH#e, yIIopsJ0uYUBaHIE PAIIHOHATBHBIX YHACET 18.09
13 CpaBHeH#e, yIIopsJ0uYUBaHIE PAIIHOHATBHBIX YHCENT 22,09
14 CpaBHeH#He, yIIOpsI0YUBaHIE PAIIIOHATBHBIX YHACENT 23,09
15 Pemenre 0OCHOBHBIX 3a/1a4 Ha APOOHU, TIPOIICHTHI U3 PEATbHON PAKTUKH 24,09
16 Perenre 0CHOBHBIX 3a/1a4 Ha APOOU, TPOIICHTHI U3 PEATbHON MPAKTUKH 25,09
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH, IPOIIEHTHI U3 PeaTbHON MPAKTUKH )27,09(cp
18 Pemenre 0CHOBHBIX 3a/1a4 Ha APOOU, TPOIICHTHI U3 PEATbHON MPAKTUKH 29.09
19 Perenrie 0CHOBHBIX 3a/1a4 Ha APOOU, TPOIICHTHI U3 PEATbHON PAKTUKH 30,09
20 Pemenre 0CHOBHBIX 3a/1a4 Ha APOOU, TPOIICHTHI U3 PEATbHON MPAKTUKH 01,10
21 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH, IPOIIEHTHI U3 PeaTbHON MPAKTUKH 02,10
22 [Ipu3HaKu KETMMOCTH, Pa3I0KeHUS HA MHOXKHTEIH HATYPAIBHBIX YUCEI 06,10
23 [Ipu3HaKy KETMMOCTH, Pa3I0KEeHUs HA MHOXKHTEIH HATYPAIBHBIX YUCEI 07,10
24 [Ipu3HaKy TETMMOCTH, Pa3IoKEeHUsI HA MHOXKHTEH HATYPAIBHBIX YUCEI 08,10
25 [Ipu3HaKy KeTMMOCTH, Pa3I0KeHHs HA MHOXKHTEH HATYPATbHBIX YHCEI 09,10
26 [IpeobpazoBaHrie OYKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U TIPUBEICHHE 13.10
HOIOOHBIX ClIaraeMbIX !
97 [TpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUI, pACKPHITHE CKOOOK M PUBEICHUE 1410
HOIOOHBIX ClIaraeMbIX !
28 [TpeoOpasoBanne OYKBEHHBIX BBIPAXECHUH, paCKPBITHE CKOOOK U MPUBEICHNE 15.10
MOJO00OHBIX CllaraeMbIX '
29 [TpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUI, pACKPHITHE CKOOOK M PUBEICHUE 16.10
MOJO00OHBIX ClIaraeMbIX '
30 [IpeobpazoBaHrie OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U TIPUBEICHHE 2010
MOJO00OHBIX ClIaraeMbIX '
31 [IpeobpazoBaHrie OYKBEHHBIX BBIPAXKEHUH, pACKPBITHE CKOOOK U TIPUBEICHHE 2110
MOJJOOHBIX CJIATaeMbIX ’
32 VYpaBHeHHe, npaBuiia MpeoOpa3oBaHus YpaBHEHUsI, PABHOCWIBHOCTh ypaBHeHHld | 22,10
33 JluHeiiHOe ypaBHEHHUE C OJTHON MepeMEHHOH, pellicHre TMHEHHBIX YpaBHEHUH 23,10
34 JluHeliHOe ypaBHEHHUE C OTHOM MMEPEMEHHOM, penIeHIe TMHEHHBIX YPaBHEHUN 05,11
35 JluHeliHOe ypaBHEHHUE C OJTHOM MTEPEMEHHOM, penIeHIe TMHEHHBIX YpaBHEHUN 06,11
36 Pemenue 3aa4 ¢ TOMOIIBIO ypaBHEHUI 10,11
37 Pemenne 3aa4 ¢ TOMOIIBIO ypaBHEHUI 11,11
38 Pemenune 3aa4 ¢ NIOMOIIBIO YpaBHEHUH 12,11
39 Pemenue 3aa4 ¢ NOMOLIBIO YpaBHEHUH 15,11mH
40 Perenue 3aa4 ¢ IOMOIIBIO YpaBHEHHI 17.11
41 Pemenne 3amay ¢ moMombI0 YpaBHEHUN 18,11




42 Pemenue 3aa4 ¢ NOMOIIBIO YpaBHEHUH 19,11
43 dopmysl 20,11
44 DopMyITBI 22,11mH
45 KonTtposasnas padora no teme «Huc/1a u BbruncieHus. Panuonanbubie o411
uncja. Toxaecrea» '
46 AHaJM3 KOHTPOJIbLHOH padoThI 25,11
47 PeanbHbIe 3aBHCHMOCTH. [IpsiMast m oOpaTHast TPOITOPIIMOHATHFHOCTH 26,11
48 PeanbHbIe 3aBHcHMOCTH. [IpsiMast m oOpaTHast TPOITOPIIHOHATHFHOCTH 27,11
49 Koopaunara Touky Ha IpsMOi 01,12
50 UmcIoBbIe TPOMEKYTKH 02,12
51 UrcnoBsle NPOMEKYTKH 03,12
52 Paccrosinne Mexy JByMs TOUKaMU KOOPAMHATHOW pAMOil 04,12
53 PaccrosiHne Mexay 1ByMs TOUKaMU KOOPAMHATHOW pAMOit 06,121
54 PaccrosiHne Mexay 1ByMs TOUKaMy KOOPAMHATHOW pAMOit 08,12
55 [NousTHE HyHKINU 09,12
56 CaoiicTBa QyHKITHIA 10,12
57 CpoiicTBa QyHKINH 11,12
58 I'paduk dyHKITIN 13,121
59 [IpsiMoyroJibHas CUCTeMa KOOPAWHAT Ha TUIOCKOCTH 15,12
60 [IpsiMoyroyibHast cCUCTeMa KOOPAWHAT Ha TUIOCKOCTH 16,12
61 [Tpumepst rpaduKoB, 3aJaHHBIX GOPMYyTIaMH 17,12
62 [Tpumepst rpaduKoB, 3aJaHHBIX GOPMYyTIaMH 18,12
63 [Ipumeps! rpaduKoB, 3aTaHHBIX GOPMYIAMH 22,12
64 UreHune rpadMKOB pealbHbIX 3aBUCUMOCTEH 23,12
65 UreHne rpadMKOB pealbHbIX 3aBUCUMOCTEN 24,12
66 Jluneitnas QyHKIUSA 25,12
67 Jluneiinast GyHKIMS 29,12
68 [Toctpoenue rpaduka JUHEHHON (YHKIIMN 30,12
69 [TocTpoeHue rpaduka JUHSHHON (YHKIIMN 12,01
70 I'padux pyHkmm y =[X| 13,01
71 I'paduk dyHKIUN ¥ =[X| 14,01
72 I'paduk dyHKIMN ¥ =[X| 15,01
73 KonTposnnas pa6ora no reme «KoopauHatel u rpadpuxn. @yHKIMN» 19,01
74 AHaIN3 KOHTPOJILHOW PagoThI 20,01
75 CremneHp ¢ HaTypalbHBIM IMOKA3aTEIeM 21,01
76 Cremnenp ¢ HaTypadbHBIM ITOKA3aTEIeM 22,01
77 CreneHs ¢ HaTypaJbHBIM MTOKa3aTeleM 24,01
78 CBOICTBa CTEIICHHU ¢ HATYPAJIbHBIM [TOKa3aTelIeM 26,01
79 CBOIiCTBa CTEIICHU C HATYpPAITHHBIM MTOKa3aTelIeM 27,01
80 CBoJCTBa CTENEHN C HATYPAJIbHBIM MTOKAa3aTeNEM 28,01
81 CBoJCTBa CTENEHN C HATYPAJIbHBIM MTOKAa3aTeNEM 29,01
82 CBoJCTBa CTENEHN C HATYPaJIbHBIM IIOKA3aTEIEM 02,02
83 OIHOYIICHBI 03,02
84 OnHOYIEHEI 04,02
85 MHOTrO4JIEHBI 05,02
86 MHOTrO4JIEHBI 09,02
87 CrnokeHre, BRIYUTaHIE, YMHOKCHHE MHOTOWICHOB 10,02
88 CnoxxeHue, BHIYUTaHUE, YMHOKEHHE MHOTOYJICHOB 11,02
89 CnoxxeHue, BHIYUTaHUE, YMHOKEHHE MHOTOWICHOB 12,02
90 CnoxxeHue, BHIYUTaHUE, YMHOKEHHE MHOTOUJICHOB 16,02
91 Paznoxxenrne MHOTOWICHOB Ha MHOXKUTEIIN 17,02




92 PaznosxkeHre MHOTOWIEHOB Ha MHOKHTEIIH 18,02
93 PaznosxkeHre MHOTOWIEHOB Ha MHOKHTEIIH 19,02
94 Pa3nokeHne MHOTOWICHOB HA MHOKHTEIH 24,02
95 dopMyJIbl COKPAIIEHHOTO YMHOXKCHHS 25,02
96 DopMyITBI COKPAMEHHOTO YMHOKCHHS 26,02
97 DopMyITBI COKPAMEHHOTO YMHOKCHHS 02,03
98 DopMyITbl COKpPAIEHHOTO YMHOKECHHS 03,03
99 DopMyIIbl COKPAIIEHHOTO YMHOXKCHHSI 04,03
100 DopMyITbl COKpPAIEHHOTO YMHOKEHHS 05,03
101 DopMyITbl COKPAIIEHHOTO YMHOKEHHS 10,03
102 DopMyITBI COKPAMEHHOTO YMHOKCHHS 11,03
103 DopMyITBI COKPAMEHHOTO YMHOKCHHS 12,03
104 DopMyITBI COKPAMEHHOTO YMHOKCHHS 16,03
105 KontpoinbHas pa6oTa mo TeMe «AJredpandecKne BbIPAKeHU» 17,03
106 AHAJIN3 KOHTPOJILHOM PadoThl 19,03
107 JluneiiHOE ypaBHEHHUE C ABYMSI IEPEMEHHBIMH U ero Tpaduk 23,03
109 JluneiiHOE ypaBHEHHUE C ABYMSI IEPEMEHHBIMH U ero Tpaduk 24,03
110 Cucrema IByX JTMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU 25,03
111 Cucrema IByX JTMHEHHBIX YpaBHEHHUH C IByMs IEpEMEHHBIMHU 26,03
112 Cucrema IByX JIMHEHHBIX YPaBHEHHUH C IBYMSI IIEPEMEHHBIMHU 06,04
113 Cucrema IByX JTMHEHHBIX YPaBHEHHUHU C IBYMSI IIEPEMEHHBIMHU 07,04
114 Pemenwne cuctem ypaBHEeHUit 08,04
115 Pemenwne cuctem ypaBHEHHit 09,04
116 Pemrenue cucteM ypaBHeHUN 14,04
117 Pemenue cuctem ypaBHEHU 15,04
118 Pemrenue cucteM ypaBHeHUI 16,04
119 Pemrenue cucteM ypaBHeHUI 20,04
120 Pemenwne cuctem ypaBHEHUi 21,04
121 KOHTpOJI]:HaSI padoTa o TemMe «YpaBHEHHSI H HEPABEHCTBAY/ 2204
Bcepoccuiickaa npogepounas paboma
122 AHAJIN3 KOHTPOJILHOH PagoThI 23,04
123 Penlenne ypaBHeHHii M cHCTEM ypPaBHEHUIi 27,04
124 Penlenne ypaBHeHHii M cHCTEM ypPaBHEHUIi 28,04
125 HTorosas kouTpoabHasi padora / Beepoccuiickasa nposepounasn paboma 29,04
126 AHaIN3 KOHTPOJIBHOH PadoThI 30,04
127 [ToBTOpEeHME OCHOBHBIX MOHSATHIA U METOJIOB Kypca 7 kiacca, obobuienue 3aanuii | 06,05
128 [ToBTOpEeHNE OCHOBHBIX MOHSATHIA U METOJIOB Kypca 7 Kkiacca, ooobuienue 3aanuii | 07,05
129 [ToBTOpEeHME OCHOBHBIX MOHSATHIA U METOJIOB Kypca 7 Kiacca, 06obienue 3aanuit | 12,05
130 [ToBTOpEeHME OCHOBHBIX MOHSATHIA U METOJIOB Kypca 7 Kiacca, 06obienue 3aanuit | 13,05
131 [loBTOpEHME OCHOBHBIX MOHATHIA U METOJOB Kypca 7 Kiacca, 00obuienue 3aanuit | 14,05
132 [loBTOpEHME OCHOBHBIX MOHATHIA U METOJOB Kypca 7 Kiacca, 00obumenue 3aanuit | 18,05
133 [loBTOpEHNE OCHOBHBIX MOHATHIA U METOJOB Kypca 7 Kiacca, 00obuienue 3aanuit | 19,05
134 [loBTOpEeHNE OCHOBHBIX MOHATHHA M METOJOB Kypca 7 kiacca, 00obuenue 3aanuit | 20,05
135 [ToBTOpEeHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, o0o0iienue 3uanuii | 21,05
136 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kjiacca, 00o01ienue 3uanuii | 26,05

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME




8 KUIIACC

Ne Tema ypoka Hara mo HI?:a
n/n IJIaHy
pakry
1. | IloBropenue n3ydyeHHOro Marepuana 3a 7 Kjacc 01.09.2025

2. [ToBTOpEHME H3ydEeHHOr0 MaTepuraa 3a 7 Kiacc 02.09.2025
3. CraproBasi JMarHOCTHYECKAsi KOHTPOJIbHasi padoTa 04.09.2025
4, KBagpaTHblli KOpeHb U3 YKCIIa 05.09.2025
5. [TonsTue 00 UPPALMOHAILHOM YHCIIE 08.09.2025
6. Jecsatruunble MpUOIMKEHNUS UPPALMOHATBHBIX YHCET 09.09.2025
7. JecsTruunbie MPUOTMKSHUS UPPALMOHATBHBIX YHCETT 11.09.2025
8. JlelicTBUTENBHBIC YMCTIA 12.09.2025
0. CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 15.09.2025
10. CpaBHEeHHE NEUCTBUTEIBHBIX YHCEI 16.09.2025
11. ApudpmeTnueckuil KBaJpaTHbI KOPEHb 18.09.2025
12. VYpaBHeHue BUa X* = a 19.09.2025
13. VpaBHeHue BUIa X> = a 22.09.2025
14. CaoticTBa apu(pMETUIECKUX KBAAPATHBIX KOPHEH 23.09.2025
15. CaoticTBa apu(mMeTnyecKux KBaApaTHBIX KOpHEH 25.09.2025
16. [TpeoOpazoBaHre YHCTOBBIX BRIPAKEHUN, COJEPKAIINX KBaIPATHbIE KOPHU 26.09.2025
17. [IpeoOpa3zoBaHue YNCIOBBIX BRIPAKEHUM, COACPKAIIUX KBAIpaTHBIE KOPHU 29.09.2025
18. [IpeoOpa3zoBaHue YNCTOBBIX BHIPAKECHHH, COAEPKALIUX KBAIpAaTHBIE KOPHU 30.09.2025
19. [TpeoOpazoBaHre YHCTOBBIX BRIPAXKEHUMN, COJEPKAIINX KBaIpaTHbIE KOPHU 02.10.2025
20. CremneHs c IeJIbIM ITI0Ka3aTeIeM 03.10.2025
21. | CreneHb ¢ 1eNbIM MOKa3aTeleM 04.10.2025

CranjapTHas 3auCh yKcia. PasmMepbl 00BbEKTOB OKPYKarOIIEro MUupa (0T 06.10.2025
22. AJIEMEHTAPHBIX YaCTHIL O KOCMUYECKUX OOBEKTOB), UIUTEILHOCTD

MIPOLIECCOB B OKPY’KAIOIIEM MHPE
23. CBoiiCTBa CTENEHU C IIEJIBIM MTOKa3aTeIeM 07.10.2025
24. CBoiiCTBa CTENEHU C IIEJIBIM MTOKa3aTeIeM 09.10.2025
25. CBolicTBa CTENEHHU C IEJIBIM MTOKa3aTeeM 10.10.2025
26. CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTesieM 11.10.2025
27. CBoiicTBa CTENEHU C LIEJIBIM TTOKa3aTesieM 13.10.2025
28. KBangpaTHblii TpEXUiIeH 14.10.2025
29. KBanpaTHbiii TpEXwieH 16.10.2025
30. Pa3znoxxenue kBagpaTHOro TpEXUIEHA HA MHOKUTEIU 17.10.2025
31. Pa3noxenne kBaApaTHOro TpEXUIeHa HA MHOKHUTEIN 20.10.2025
32. PaznoxxeHnue KBaJJpaTHOrO TPEXUIEHA HA MHOKHUTEIHN 21.10.2025
33. O060011eHre U3YYEHHOTO MaTepualia o TeMe 23.10.2025

KonTpoubsHnas pabora no tremam "KBaaparnsie kopau. Ctenenu.
34 KBaaparnblii Tpexusien" 24.10.2025




35. AHann3 KOHTPOJILHOM pabOThI 06.11.2025
36. Anrebpanueckas 1poob 07.11.2025
JlonmycTrMble 3HaUYEHUS IEPEMEHHBIX, BXOSIINX B alreOpandeckue
37. BBIPAXKEHUS 10.11.2025
JlonmycTuMble 3HaUYEHUS TIEPEMEHHBIX, BXOSIINX B alireOpandecKue
38. BBIPAXKEHUS 11.11.2025
39. OCHOBHOE CBOMCTBO aJireOpandecKkon 1poou 13.11.2025
40. Coxpamienue apooeit 14.11.2025
41. Cokpaienue apooei 15.11.2025
42. Cokpanienue apobeii 17.11.2025
43. Coxkparienue apobeit 18.11.2025
44. CrnosxeHue, BBIMUTaHUE, YMHOKCHUE U JICTICHHUE anTreOpandecKux apooeit 20.11.2025
45, Crnosxenue, BBIMUTaHHE, YMHOXKEHUE U JIETICHUE anreOpandecKux apooeit 21.11.2025
46. CrnosxeHue, BBIMUTaHUE, YMHOKCHHE U JICTICHHUE alNTreOpandecKux apooei 22.11.2025
47. CrnoxeHue, BEIMUTAaHUE, YMHOKCHHE U JICTICHUE alNTeOpandecKux apooei 24.11.2025
48. [IpeoOpa3zoBanue BeIpaXKEHUH, CoIepKaIINX adredopanvyecKkue Apoou 25.11.2025
49. [IpeoOpa3zoBanue BeIpaXKEHUH, CoIepKaIINX aaredopanvyecKkue Apoou 27.11.2025
50. [IpeoOpazoBanue BeIpaKeHUH, ColepKaIInX aaredpandeckue Jpoou 28.11.2025
51. KontpoabHast padora mo teme " Aiiredpandeckasi ipoon" 01.12.2025
52. AHaM3 KOHTPOJIBHOW paboThI 02.12.2025
53. KBanparHoe ypaBHEHHE 04.12.2025
54, KBanpaTHoe ypaBHEeHHE 05.12.2025
55. KBaznpaTtHOoe ypaBHEHHE 06.12.2025
56. HemnotHoe kBagpaTHOE ypaBHEHUE 08.12.2025
57. HenonHoe kBanpaTHOE ypaBHEHUE 09.12.2025
58. Henonxoe kBagpaTHOE ypaBHEHUE 11.12.2025
59. dopmyna KOpHEeH KBapaTHOTO YpaBHEHHS 12.12.2025
60. dopmyna KOpHEH KBaJpaTHOTO YPaBHEHHUS 13.12.2025
61. ®dopmyna KOpHEeH KBapaTHOTO ypaBHEHUS 15.12.2025
62. Teopema Buera 16.12.2025
63. Teopema Buera 18.12.2025
Teopema Buera
64. AJMUHUCTpATUBHAS KOHTPOJIbHAS paboTa 19.12.2025
65. Penienue ypaBHEHUI, CBOIAIIMXCS K KBAJPATHBIM 22.12.2025
66. Pemenune ypaBHeHMI, CBOASIINXCS K KBaPATHBIM 23.12.2025
67. Pemenne ypaBHeHUH, CBOIANINXCS K KBAAPATHBIM 24.01.2026
68. [Ipocreitmume poOHO-palIMOHATBEHBIC YPaBHEHUS 25.12.2025
69. [Tpocreiimue ApoOHO-pallMOHATEHBIE YPAaBHEHUS 26.12.2025
70. [Ipocreitmme poOHO-pallMOHATBEHBIC YPaBHEHUS 29.12.2025
71. [Ipocreitmme poOHO-pallMOHATIFHBIC YPaBHEHUS 30.12.2025
72. Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO KBaIPATHBIX YpaBHEHUN 12.01.2026




73. Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO KBaJAPATHBIX YPaBHEHUI
P yp 13.01.2026
74. Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO KBaJAPATHBIX YPaBHEHUI
P yp 15.01.2026
75. O06o001eHre N3y4eHHOTO MaTepuaa 1mo TeMe 16.01.2026
76. KonTtpoubHnas padora no teme "KBagpaTrubie ypaBHenus'" 19.01.2026
y
77. AHanu3 KOHTPOJILHOUN pabOThI 20.01.2026
78 Jlunelinoe ypaBHEHHE ¢ IBYMS IEPEMEHHBIMH, €T0 TpaduK, IpUMEpbI
' pEeLIEHNs] YPaBHEHUM B LEJBIX YHCIIAX 22.01.2026
79 Jlunelinoe ypaBHEHHE ¢ IBYMs IEPEMEHHBIMH, €T0 TpaduK, IPUMEpPbI
' pelIeHNs] YpaBHEHUM B LEJIbIX YHCIIax 23.01.2026
80 Jlunelinoe ypaBHEHHE ¢ IBYMS IEPEMEHHBIMH, €T0 TpaduK, IpUMEphI 26.01.2026
' pelIeHUs] YpaBHEHUM B LEJIbIX YHCIIaxX
81. Pemenue cucrem AByX JIMHEHHBIX YPABHEHUMN C IByMsl IEPEMEHHBIMU 27.01.2026
82. Pemenue cucrem AByX JIMHENHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU 29.01.2026
83. Penienue cucrtem AByX JUHEHHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU
yX yp Yy P 30.01.2026
[Ipumepsl penieHrst CUCTEM HEIMHEHHBIX YPABHEHUM C IByMsI
84 PUMCEDPBI P yp M
" | mepemeHHBIMH 02.02.2026
[Ipumepsl pelieHus CUCTEM HEJIMHEWHBIX YPaBHEHUHN C IBYMS
85 PUMEDPEL P yp yM
' MNEPEMCHHBIMHU 03.02.2026
36 ['paduueckas unTepnpeTanysi ypaBHEHHUS C IBYMS IEPEMEHHBIMHU U CUCTEM
' JIMHEVHBIX YPAaBHEHUH C ABYMS II€PEMEHHBIMU 05.02.2026
87 ['paduueckas unTEpIpeTaLIMs YPAaBHEHUS C IBYMS IEPEMEHHBIMU U CUCTEM
' JIMHEVHBIX YPAaBHEHUH C ABYMS II€PEMEHHBIMU 06.02.2026
88. Pelenne TeKCTOBBIX 3a71a4 C MOMOILBIO CUCTEM YPaBHEHUI 09.02.2026
89. Perienne TeKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YPaBHEHUH 10.02.2026
90. Pemienne TeKCTOBBIX 33/1a4 C IOMOIIIBIO CUCTEM YpPaBHEHUH 12.02.2026
91. Penienne TeKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YPaBHEHUH 13.02.2026
92. UucnoBble HEPABEHCTBA U UX CBOMCTBA 16.02.2026
93. Yucnosbie HCPAaBCHCTBA U UX CBOICTBA 17.02.2026
94. YucnoBble HEpABEHCTBA U UX CBOMCTBA 19.02.2026
95. UucnoBble HEPABEHCTBA U UX CBOMCTBA 20.02.2026
96. HepaBeHCTBO ¢ 0JTHO ITepeMEHHON 24.02.2026
97. JIvHeiHbIe HEpaBEHCTBA C OAHON NEPEMEHHOM M X PEIICHHE 26.02.202
P P p 6.02.2026
98. JIvHeiHbIE HEPAaBEHCTBA C OAHOM NEPEMEHHON U X PELLIEHHE 27.02.2026
99. JIvHeiHbIE HEPAaBEHCTBA C OAHOM NEPEMEHHON U X PELLIEHHE 02.03.2026
100. JInHEeWHBIEe HEpABEHCTBA C OJHOM IMepEMEHHON U UX pEIIeHHE
Y P p 03.03.2026
101. | Cucrtembl TUHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOU U UX PEIlECHUE 05.03.2026
102. | Cucrtembl TUHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX PEIlIEHUE 06.03.2026
103. CucreMbl TUHEWMHBIX HEPABEHCTB C OJTHOM MEPEMEHHON U UX PEUICHUE 10.03.2026
104 N3o0pakeHue peeHns TUHEHHOTO HEPAaBEHCTBA U UX CUCTEM Ha YHCIIOBOM
" | mpsmoit 12.03.2026
105 N3o00paxenHne perieHus JHMHEHHOTO HEPaBEHCTBA U MX CUCTEM Ha YHCIOBOU
| mpsivoid 13.03.2026




N300paxenHne pemieHus TMHEHHOTO HEPaBEHCTBA U MX CUCTEM Ha YHCIIOBOU

106. .
npsamMou 16.03.2026
N300paxenHne pemieHus TMHEHHOTO HEPaBEHCTBA U MX CUCTEM Ha YHCIIOBOU

107. IPsIMOM 17.03.2026

108. | OOoOmieHre U3yICHHOTO MaTepraa 1o TeMe 19.03.2026

109. KonTpoasHnas padora no remam ""HepaBencrBa. Cucremsbl ypaBHenuii' | 23.03.2026

110. | AHaJHM3 KOHTPOJbHOH PadoThI 24.03.2026
[Tonsitre dynkuu. O6IaCTh ONPEICICHUS U MHOKECTBO 3HAUCHU I

111 (ynkunn 26.03.2026

112. OO6uacTh ornpeieNieH!s] 1 MHOYKECTBO 3HAYCHMI (DyHKIIUN 27.03.2026

113. | CnocoOsl 3aganust GyHKITHIA 06.04.2026

114. CriocoOwb1 3a1anus QyHKIAH 07.04.2026

115. | CnocoOsl 3aganust PyHKIIHIA 09.04.2026

116. | TI'padux pynxuun 10.04.2026

117. CaoiicTBa (QyHKIUH, UX 0OTOOpakeHue Ha rpaduke 14.04.2026

118. Urenne u moctpoeHue rpadukoB GyHKITUH 16.04.2026

119. | IIpumeps! rpagukoB GyHKIHI, OTpaXaroNX peaJbHble MTPOIECCH 17.04.2026
OYHKIINH, OMUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPOMOPIMOHATbHBIE 20.04.2026

120. 3aBUCUMOCTH, HX Tpauku

OYHKIWH, OMICHIBAIOIIUE MPSIMYIO M O0OPaTHYO MPOTIOPIIMOHATHHBIC

121. 3aBUCUMOCTH, HX Tpaduku 21.04.2026

122. | T'mmepbona 23.04.2026

123. | T'unep6ona 24.04.2026

124. | T'padux ¢pyHkmMM y = x> 27.04.2026

125. | T'paduk pynkuun y = x> 28.04.2026

126. | TI'padux dynxuum y = x> 30.04.2026
Oynkuuy Y =X%, Yy = X3,y = VX, Yy = [x|; rpaduyeckoe perieHue ypaBHeHUH 1

127, CHUCTEM ypaBHEHUI 07.05.2026
Oynkuuy Y =X%, Yy = X3,y = VX, Yy = [X|; rpaduyeckoe perienue ypaBHeHUH 1

128. CHUCTEM ypaBHEHUI 08.05.2026
Oynkmy Y =X%, Y = X3,y = VX, Y = [x|; rpaduyeckoe penienue ypaBHEHUH 1

129. CHUCTEM ypaBHEHUI 12.05.2026
IToBTOpEHNE OCHOBHBIX IMOHATHNA U METOA0B KypCOB 7 U 8 KJIaCCOB,

130. 0000111eHIE 3HAHUI 14.05.2026

131, [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypCOB 7 U 8 KIIaCCOB, 15.05.902
000011IeH1Ee 3HAHWI 6
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B KypCOB 7 U 8 KIIaCCOB, 18.05.202

132. 000011IeH1Ee 3HAHWI 6

133, [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypCOB 7 U 8 KIIacCOB, 19.05.202
0000111eHIE 3HAHUI 6

134. | HroroBasi KOHTpPOJILHAsS padoTa 21'02'202

135. [ToBTOpEHME OCHOBHBIX MOHATUNA U METOJ0B KypCOB 7 U 8 KIIaCCOB, 22.05.202




00o011eHne 3HaHU| 6
136. | UroroBoe 3ansitue 26'02'202
9 KIIACC
JlaTa nart
Ne Tema ypoka 101] ano
n/n mwian | ¢gak
y Ty
1 ParnmonanbHbIe yncia, UppanuoHaIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE 01.09
' JEeCATUYHBIC IpOOH '
2 MHOeCTBO JEeHCTBUTENbHBIX YHCEN; ACUCTBUTEIbHBIC YHCa KaK OECKOHEUHbIE 02.09
" | mecsTuHBIC IPOOH '
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXK/LY MHOKECTBOM JICHCTBUTEIHHBIX
3. | 4MCes 1 MHOXKECTBOM TOYEK KOOPAMHATHOM MPSAMOK 03.09
BxoaHnasi KOHTpoJIbHas1 paboTa
4 CpleHeHI/Ie JIECTBUTEIBHBIX YUCEN, apU(METHIECKHUE TCHCTBUS C 08.09
JEHCTBUTENbHBIMH YUCIaMU
5. | Ilpubnmx€nHoe 3HaYCHUE BEITMYUHBI, TOUHOCTH IPHOTHNKEHUS 09.09
6. | OxpyrieHue unceln 10.09
7. | OxpyraeHue uncel 15.09
8. [Tpukuaka v oreHKa pe3yabTaTOB BHIYHUCICHHIM 16.09
9. [Tpukuaka v o1eHKa pe3yabTaTOB BHIYHUCICHHIM 17.09
10. | JIuneiiHnoe ypaBHeHue. Perenne ypaBHeHUN, CBOJSIINXCS K TUHEHHBIM 22.09
11. | JIuneiinoe ypaBHeHue. Perenne ypaBHeHUH, CBOISIINXCS K TUHEHHBIM 23.09
12. | KagpatHoe ypaBHeHue. Penienue ypaBHeHHI, CBOASIINXCS K KBaIPATHBIM 24.09
13. | KBagpatHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIINXCS K KBaIPATHBIM 27.09
14. | bukBagpaTHbIe ypaBHEHHUs 29.09
15. | bukBagpaTHbIe ypaBHEHHUs 30.09
16. IIpuMmepsl pellieHrs ypaBHEHUM TPETbeU U YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha 01.10
MHOXHTEIH
17, IIpumepsl pelieHns ypaBHEHUM TPETbel U YeTBEPTOM CTEIEHEN Pa3I0KeHHEM Ha 06.10
MHO>KUTEH
18. | Pemenne 1poOHO-pallMOHANIBHBIX YPABHEHU I 07.10
19. | Pemenne n1poOHO-pallMOHANIBHBIX YPABHEHU I 08.10
20. | Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM METOJIOM 13.10
21. | Pemenne TeKCTOBBIX 33]1a4 alreOpanyecKuM METOJIOM 14.10
22. | Pemenne TeKCTOBBIX 33/1a4 alreOpanyecKuM METOJIOM 15.10
23. | KoutpoJubHas pa6ora no teMe "YpaBHeHHUsI ¢ OHOI MepeMeHHOii" 20.10
24. | YpaBHeHuUE C IByMs NEPEMEHHBIMH U €ro rpaduk 21.10
25. | YpaBHeHue C JByMs NEPEMEHHBIMH U ero rpaduk 22.10
26. | CucreMa IByX JIMHEHHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMU U €€ perieHue 05.11
27. | CucteMa IByX JIMHEHHBIX YPaBHEHHI C IBYMsI TIEPEMEHHBIMU U €€ pelIeHne 10.11
28. | Cucrtema IBYX JIMHEHHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMH U €€ pelieHne 11.11
29. | CucreMa IBYX JIMHEHHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMH U €€ pelieHne 12.11
30. Pemeline CUCTEM JBYX YPABHEHUM, OTHO U3 KOTOPBIX JINHEWHOE, a IPyroe — 1511
BTOPOM CTETIEHU




Pemienue cucrem IByX ypaBHEHUMN, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe —

31. N 17.11
BTOPOM CTETIEHU
32, PemeH“He CUCTEM JBYX YPAaBHEHUN, OJHO U3 KOTOPBIX JINHEWHOE, a IPyroe — 1811
BTOPOI1 CTeTIeHH
33 PeH_IeI-iI/Ie CHCTEM JBYX ypaBHEHHI, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — 19.11
BTOPOU CTETIEHU
34. | I'padpuueckast uaTEpIpeTavs CUCTEMBI YPAaBHEHUH C IByMS IEPEMEHHBIMH 22.11
35. | Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM crocooom 24.11
36. | Pemenune TeKCTOBBIX 3a/1a4 alreOpanyecKuM Crocooom 25.11
37. | KourpoJabHas pagora no teme "Cucrembl ypaBHeHuii" 26.11
38. | UncnoBbie HEPABEHCTBA U UX CBOMCTBA 01.12
39. | UncnoBbie HEPABEHCTBA U UX CBOMCTBA 02.12
40. | JIuneiiHble HEPABEHCTBA C OJTHON MEPEMEHHON U UX pelIeHne 03.12
41. | JIuneiiHble HEPABEHCTBA C OJJHON NIEPEMEHHON U UX pELICHHE 06.12
42. | JIuneiiHple HEPABEHCTBA C OJTHOM MEPEMEHHOMN M UX PEIICHHE 08.12
43. | CucteMbl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHON M UX PEIICHHE 09.12
44. | CucteMbl JINHEWHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHON U UX PELICHHE 10.12
45. | Cuctembl JIMHEHHBIX HEPABEHCTB C OJJTHOM IEPEMEHHON M UX PELICHHE 13.12
46. | KBagpaTHble HEpaBEHCTBA M UX PEIICHHUE 15.12
47. | KBaapaTHbIe HEPABEHCTBA U UX PEIICHUE 16.12
48. | KBaapaTHbIe HEPAaBEHCTBA U UX PELICHUE 17.12
49. | KBaaparHble HEPABEHCTBA U UX PEIICHUE 22.12
50. | KBajpaTHble HEpaBEHCTBA U MX PEIICHUE 23.12
51 ['paduueckast MHTEpIIpETAIS] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMSI 24.12
epeMEHHbIMU
52 I'paduueckas MHTEpIIpeTALUs] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS 2912
NIepPEMEHHBIMH
53. | KonrpoJbHas pagora no teme ""HepaBencrna'" 30.12
54. | KBagpatuunas ¢yHkius, e€ rpaduk v cBOMCTBa 12.01
55. | KBagpatnunas ¢ynknus, e€ rpadux u cBoicTBa 13.01
56. | KBagpatnunas ¢ysaxims, e€ rpaduk u CBOWCTBa 14.01
57. | [lapabGoia, KOOpAMHATHI BEPUIMHBI TapabOJIbl, 0Cb CHMMETPHH 1apadoJibl 19.01
58. | [Tapaboira, KOOpAMHATHI BEPITHHBI TAPA0OIIBI, 0CH CHMMETPHH ITapadoIIbl 20.01
59. | [Tapaboira, KOOpAMHATHI BEPUTUHBI 11apad0JIbI, OCh CHMMETPHH ITapadoIIbl 21.01
60. | [Tapaboira, KOOpAMHATHI BEPITMHBI TAPA0OIIbI, 0CH CHMMETPHH ITapadoIIbl 24.01
61. | [TapabGoira, KOOPAWHATHI BEPITHHBI TAPA0OJIBI, 0CH CHMMETPHH ITapadoITbl 26.01
62. | [Tapaboira, KOOPAMHATHI BEPITHHBI TApPa0OJIbI, 0CH CHMMETPHH ITapadoIIbl 27.01
63. | I'paduxu dynkmwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 28.01
64. | I'paduxu dynkwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 02.02
65. | I'paduxu dynkwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 03.02
66. | I'paduxu dynkwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 04.02
67. | I'paduxu dynkwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 09.02
68. | I'paduxu dynkwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 10.02
69. | KourpoJbHasi pagora no teme " @ynkuuu'" 11.02
70. | IloHsATHE YMCIOBOM OCIIENOBATEIHLHOCTH 16.02
71. | 3amaHue MOCIeN0BaTeILHOCTH PEKYPPEHTHOM hopMyoi u hopmysoit N-ro unena | 17.02




72. | Apudmernyeckas U reOMETpUUIECKasi MPOrPEeCCUH 18.02
73. | Apudmerrnyeckas U reOMETPUUIECKasi POTPECCUH 24.02
74 ®Dopmynbl N-T0 YieHa apuhMETUUECKON U TEOMETPUUIECKON TTPOTPECCHI, CYMMBI 25 02
" | mepBbIX N UIEHOB '
75 @opmyIiel N-ToO WieHa apuPMETHIECKON U TEOMETPHUECKON IPOTPECCHil, CyMMBI 02.03
" | mepBBIX N YWICHOB '
76 ®dopmybl N-T0 YieHa apuhMETUIECKON U TEOMETPUUIECKON TPOTPECCHI, CYMMBI 03.03
" | mepBbIX N YIEHOB '
77 @opmyIiel N-To WieHa apuPMETHIECKON U TEOMETPHUECKON POTPECCHil, CyMMBI 04.03
" | mepBBIX N YWICHOB '
78 ®dopmyIbl N-T0 YieHa apuhMEeTUUECKON U TEOMETPUUIECKON TPOTPECCHI, CYMMBI 10.03
" | mepBbIX N YIEHOB '
79 N300pakeHne 4wieHOB apu(hMETHUECKON U TE€OMETPUIECKON POrpeccuii TOUKaMu 11.03
" | Ha KOOPJIMHATHOM TJIOCKOCTH )
80 N306paxenue 4ieHOB apu(PpMETUUECKOI U T€OMETPUUECKON MPOTrPECCHil TOUKaMH 16.03
" | Ha KOOPJIMHATHOM TIOCKOCTH. '
81. | JIuHeHHbII 1 SKCTIOHEHIINAIBHBIA POCT 17.03
82. | CnoxHbIe IPOICHTHI 23.03
83. | Ciio>kHBIE TIPOIICHTHI 24.03
84. | KonrpoJabHasi padora no Teme ""YnciaoBbie nocjie10BaTeIbHOCTH" 25.03
85 [ToBTOpeHMEe, 0000MIEHNE 1 CUCTEMATH3AIUs 3HAHUH. 3aIiCh, CPaBHEHHE, 06.04
" | melicTBUA ¢ ICWCTBUTEIBHBIMU YHCIAMH, YUCIIOBAs IPSIMast T
86 [ToBTOpenue, 006001IeHNE U cucTeMaTH3aus 3HaHui. [IporeHTsl, OTHOLIEHUS, 07.04
" | mponopru '
87 [ToBTOpenue, o6o0IIeHNE U ccTeMaTu3anus 3HaHui. OKpyTiIeHue, 08.04
" | mpubiKeHue, oreHKa '
88 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs 3HaHU. Pellienne TeKCTOBBIX 3a/1a4 14.04
" | apudmMernyeckum cnocoOom )
89 [ToBTOpEeHue, 00001IeHNE U cUcTeMaTH3alusl 3HaHU. Pelienne TeKCTOBbIX 3a/1a4 15.04
" | apuMeTHYECKUM CIIOCOOOM '
90 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs 3HaHU. Pellienne TeKCTOBBIX 3a/1a4 20.04
" | apudmMernyeckum cnocoOom )
91 [ToBTOpenue, 0600IIeHNE U cucTeMaTH3anus 3Hanuii. [IpeoOpazoBanue 21.04
" | anreOpanyecKkux BbIpaKEHHM, JOMYCTUMbIE 3HAUCHHUS '
92 [ToBTOpenue, o6o0IeHne U cucreMaTu3anus 3Hanuil. [IpeodbpazoBanne 29 04
" | anreOpanvecKux BhIPAKEHUMN, JOMYCTUMBIC 3HAYCHUS '
93 [ToBTOpenue, 0600IIeHNE U cucTemMaTH3anus 3Hanuii. [IpeoOpazoBanue 2704
" | anreOpanyecKkux BbIpaXEHH, JOMYCTUMbIE 3HAUCHUS '
94 [ToBTOpenue, o6o0IeHue U cucremarusanus 3Hanuil. [IpeoOpasoBanue 28.04
" | anreOpanyecKkux BbIpaXKeHHH, JOMYyCTUMbIe 3HAUE€HHUS '
95 [ToBTOpenue, 0600IIeHNE U cCUCTeMaTH3alusl 3HaHuN. DYHKITUN: TIOCTPOCHHUE, 2904
" | cBOliCTBA M3YYEHHBIX (DYHKIUH '
96 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3alus 3HaHu. OYHKIUU: IOCTPOEHUE, 06.05
" | cBOMicTBA M3YYEHHBIX QyHKIUN '
97 [ToBTOpenwue, 0600IIeHNE U cCUCTeMaTH3alusl 3HaHUN. DYHKITUN: TIOCTPOCHHUE, 1205
" | cBOliCTBA M3YYEHHBIX (DYHKIUH '
98 [ToBTOpenue, o6o0IIeHNE U cucTeMaTh3anus 3HaHui. OYHKIUH: IOCTPOEHUE, 13.05
" | cBOMiCTBA N3YYEHHBIX QYHKIUN '
99 [ToBTOpenwue, 0600IIeHNE U cUcTeMaTH3anus 3Hanui. [ padudeckoe pemenue 18.05

YpaBHEHHMH U X CUCTEM




[ToBTOpenue, 0600IIeHNE U cUcTeMaTH3alus 3HaHui. [ padudeckoe permeHue 19.05
YPaBHEHUI U UX CHCTEM '

Hrorosasi KOHTpoJbHasi padoTa 20.05
O06001IeHNe U CHCTeMaTU3alus 3HAHUN 26.05

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA
7 KJIACC

Makapsraes H0.H., Mungtox H.I'., Hemkos K.W. u npyrue; nox penakuueii Tensikosckoro C.A., Anre6pa, 7 kiacc,
AxuunonepHoe obuectso "Uznarensctso "IIpocsemienue”

8 KIIACC

MakxkapsrueB FO.H., Munmtok H.I'., Hemkos K.W. u npyrue; non penakuueii TenskoBckoro C.A., Anredpa, 8 kiacc,
AxuunonepHoe obuectso "Uznarensctso "IIpocsemienue”

9 KJIACC

MakxapsrueB FO.H., Munntok H.I'., Hemxos K.W. u npyrue; nox pepakuueit Tensikosekoro C.A., Anrebpa, 9 kiacc,
AkrnronepHoe obmiectso "M3narenscTBo "TIpocsemenue"”

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MakxapsrueB FO.H., Munntok H.I'. u nip. Metoanueckue pekomenaanuu mis 7-9 kiaccos 2017 M.: [Ipocserenue
o [IpumepHas paboyast mporpaMmma OCHOBHOTO 0011iero 00pa3oBaHus npeaMera «MareMaTHkay 0a30BbIi YpOBEHb

OnobpeHa pemeHreM (heepabHOTO YIeOHO-METOUMISCKOT0 00hEIMHEHHS 110 001IeMy 00pa3oBaHMI0, MPOTOKOI 3/21
01 27.09.2021 r.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
—https://resh.edu.ru/

—https://uchi.ru/




