MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
KomuTter no odpazoBanuio Cankr-IlerepOypra
Anmunuctpanusa Kuposckoro paiiona Cankr-Ilerepoypra
I'BOY mkousa Ne480 Kuposckoro paiiona Cankr-IlerepOypra

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Ha 3aceganuu MO 3aM. gupektopa rno YBP JrpeKkTop MKOJIbI
«Maremaruka »
[Mpencenarens MO /Byneruna H.I'. / Mypan JL.T.
/ Konmecnuk E.A. [Iporokomn Ne2 ot 29.08.2025 [Tpuxa3 Nel48 ot 29.08.2025
IIporoxoin Nel ot 28.08.2025 N
Mypap‘ MoanucaHo undposol
nognucoio: Mypag
ﬂ|»06OBb Jlio6oBb [eHHabeBHa
Harta:2025.11.10

[eHHaabeBHa 9:54:05 +03'00

PABOYAS ITPOT'PAMMA
(ID7931757)

yueOHOro Kypca «AJjredopa»

U1 oOyyarommxcst 7-9 KiiaccoB

Cankr-Ilerepoypr
2025



INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBJISETCSI OJHUM M3 OMOPHBIX KYypCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
o0ecreynBaeT 3y4eHue IPyrux AUCHUILINH, KAK €CTECTBEHHO-HAyYHOTO, TAK U TYMaHUTapHOTO
IUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON KU3HU.
PasButne y oOywaromuxcs Hay4HBIX NPEACTABICHUH O NPOMCXOXKACHUU U CYHUIHOCTH
anredpandyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKoWl SBICHHN u
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, pPOJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS M KAuecCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJIalTallud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anredpbl o0ecrevrnBaeT pa3BUTHE YMEHUS Ha0Ji01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOM
JEICTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl oOecrieunBaeT
pasBUTHE JIOTUYECKOTO MBIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJCeHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE  peIIeHHEe 3aj]ady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO MPUHIINTIA 00yYEHUSI.

B crpyktype mnporpammbl yueOHOro Kypca «Ainrebpa» Jii OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeNbHO-METOAMYECKUe IMHUM: «Yucma u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS W HEPABEHCTBa», «DYHKIUHY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUIM pa3BUBACTCS HA MPOTHKECHUU TPEX JIET
W3YYEHHUs Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JHMHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00yJaromuMCcst IPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B mporpammy y4eOHOTO Kypca « Anredpay» BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAICHUIO O0YYAIOIIMMHUCS OCHOB YHUBEPCATHLHOTO MAaTEMATUYECKOTO S3bIKA.
CopepxaTebHOM U CTPYKTYPHOM OCOOCHHOCTBIO YYEOHOTrO Kypca «Anredpa» SIBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue TMHUH «YHCIa ¥ BBIMUCICHUSD CITy’)KUT OCHOBOM IS TATbHEHIIIEr0 N3yYeHUS
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTHIO Yy OOyYaroluXcs JIOTMYECKOrO  MBIIIJICHHUS,
(GOpMHPOBAHNIO YMEHHS TIOJB30BATHCS aNTOPUTMAMH, & TAKXKE NMPHUOOPETEHHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJIMMBIX JJIsi MOBCETHEBHOM XHM3HHU. Pa3BUTHE MOHATHSA O YMCIEe HA YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dopMHpOBaHUEM MpPEJCTABICHUN O JEMCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JIMHUU OTHECEHO K CpeHEMY O0IIeMy 00pa30BaHUIo.

CogepxaHue JByX anreOpandeckux JHHHH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHHIO Y OOYHAOIIMXCS MATEMATUIECKOTO
amnmapara, HeoOXOIUMOTO JIJIsl pelIeHHs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3amady. Ha ypoBHe ocHOBHOro o0rmiero oOpa3oBaHHs Yy4eOHBIM MaTepual
TPYNIUpPYETCs BOKPYT pPAlMOHANBHBIX BBIpOKEHUN. AnreOpa OEeMOHCTPUPYET 3HAYCHUE
MaTeMaTHKH KaK s3bIKa JUIST TIOCTPOCHUS MATeMaTHYEeCKHUX MOJEJCH, ONMMCAHUs TPOILECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakXke JalbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJISi OCBOGHHUS Kypca
uH(OpPMATUKHU, W OBJIAJIEHUE HaBbIKAMHU JCIyKTUBHBIX paccyxnaeHuid. I[IpeoOpazoBanue
CHUMBOJIbHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUsI, CIOCOOHOCTEN K MaTeMaTHYeCKOMY
TBOPYECTRBY.

Conmepxannie  (yHKIIMOHAITBHO-TPAUUECKOW  JIMHUM  HAIeleHO Ha  TOJy4YCeHHE
00y4JarmuMuUCs 3HaHUH 0 QYHKIUAX KaK BaKHEUIIeH MaTeMaTH4eCKONH MOJIENH IS OMIMCAHUS U
UCCIIEIOBAaHHUS PAa3HOOOPA3HBIX TPOIECCOB W SIBIICHUH B Tpupoae W oOmiectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOIIUMXCS YMEHHUS HCIONb30BaTh pPa3IUYHbIE



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIAJl B JOPMUPOBAHUE MPEACTABICHUIN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJbTYPBI.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKIIIOYAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHusi: «Yucina © BBIUUCICHUS,
«Anrebpandeckue BEIPAKEHU, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha m3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucna u eviuucnenusn

PannonanbHble YucIa

JlpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0 OT OAHOM (POPMBI 3anHcu ApoOeit K APYTou.
[lonsATHE PAaLMOHAIBHOIO YHUCIA, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALMOHAIBHBIX YHCEI.
Apudmernueckue AeHCTBUS C pallMOHAIBHBIMU YHCIaMU. Pemenue 3a1a4 u3 peaibHON MPaKTHKH
Ha yacTu, Ha ApoOu.

CrerneHb ¢ HATYpaJIbHBIM ITOKA3aTeNIeM: OIpeeIIeHne, TPeoOpa3oBaHre BEIPAKEHNI HAa OCHOBE
OIIpeIeICHUS, 3aIIMCh OOJIBIINX YHCEI.

[IpoueHTsl, 3anKch NPOLIEHTOB B BHUJE ApOOH U poOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE
3a/1a4¥ Ha IPOLIEHTBI, PELICHHE 3a/1a4 U3 PEeaIbHON IIPAKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACE.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Anzebpauueckue evipasriceHusn

IlepeMenHble, 4YMCIIOBOE 3HAYECHHME BBIPAXKECHHUSA C IEPEMEHHOW. JlomycTHMBIE 3HAa4YCHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCIMOCTH MEXy BEIMYMHAMU B BHIE (HopMyIbl. Berancnenus
1o ¢popmyiam.

[IpeoOpa3oBaHrne OyKBEHHBIX BBIPAXXEHHUH, TOXKJIECTBEHHO paBHBIE BBIPAKEHMsSI, IpaBUiIa
peoOpa3oBaHusl CyMM M IPOM3BEJICHUH, MpaBUJIa PAaCKPBITUS CKOOOK M MPUBENEHHS MOAOOHBIX
CJIaracMbIX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM I10KA3aTeJIEM.

OpHownenbl 1 MHorousieHsl. CreneHb MHorowieHa. CiokeHue, BbIYUTaHHE, YMHOKEHUE
MHOroujeHoB. DopMysbl COKpAaIIEHHOTO YMHOXXEHHS: KBaIpaT CyMMBbl M KBaJIpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

Ypasnenua

VYpaBHeHHE, KOpPEHb ypaBHEHHUs, IpaBuiia MpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHUIBLHOCTH
YPaBHEHHUH.

JInneliHOE ypaBHEHUE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN TMHENHOTO YPaBHEHUS, pELICHUE
JUHENHBIX ypaBHEHUI. CocTaBICHNE YPAaBHEHHM 110 YCIOBHIO 3a1a4ul. Pelenne TeKCTOBBIX 3a/1a4
C TIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasenenue ¢ 06yms nepemennvimu u ez2o epagux’. Cucrema IByX JITHHEHHBIX
ypaBHEHUN C JBYMsI TIEPEeMEHHBIMH. PemieHwe CcucTeM ypaBHEHUH CIIOCOOOM IMOACTaHOBKHU.
IIpumepsl penieHns TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM YPaBHEHUH.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara Toukn Ha npsiMoil. YucnoBble npoMexyTKH. PaccTosiHue Mex 1y AByMsI TOUKaMU
KOOPIMHATHOW MIPSIMOIA.

[IpsmoyronbHass cucremMa KoopauHar, ocu Ox u Oy. Abcuucca W OpJauHaTa TOYKH Ha

1 3II€CB " Jajnec KypCuBOM 0003HaYEHBI TEMbI, H3YYCHNUE KOTOPBIX MPOBOJAUTCA B O3HAKOMUTEJIILHOM IIJIaHE.



KOOpauHATHOW T1iockocTu. [lpumepsl rTpadumkoB, 3amaHHbIX (opmynamu. YUrteHue rpadukoB
pEaJIbHBIX 3aBUCUMOCTEN.

[Tonsitne Gyukuum. 'padux Gynkiuu. CpoiictBa dyHkuuid. Jlunelinas ¢yHkuus, e€ rpaduk.
I'paduk dpynkuuu y = kx + b. I paguuecrkoe pewenue nunetinvix ypasHenuti u cucmem AUHeHbIX
VPABHEHUII.

8 KJIACC

Yucna u evtuucnenus

KBagpatHbiii kopeHb M3 uucna. [lomamue 06 uppayuonanvHom uucie. Jecamuunvie
npubnudcenus uppayuoraibHulx uucen. CBOHCTBa apu(PMETHUECKUX KBaJAPATHBIX KOpHEH M WX
IIPUMEHEHHE K IPeoOpa3sOBaHUIO YHUCIOBBIX BBIPDAKEHUM M BBIYUCICHUAM. /lelicmeumenvhbvle
yucaa.

CreneHs ¢ 11eIbIM OKa3aTeseM 1 e€ cBoicTBa. CTaHAapTHAs 3alMCh YHCTIa.

Anzedopauueckue eviparxcenus

KBagpaTHbiil TpEXuiieH; pa3iokKeHne KBaApaTHOIO TPEXUJICHA Ha MHOXKUTEIIH.

AnreOpandeckast JpoOb. (OCHOBHOE CBOWMCTBO anreOpamdeckoil apoom. CroxeHwue,
BbIUUTAHHUE, YMHOXXEHUE, JleleHue aireOpandeckux apooOeil. ParpoHaibHble BBIpaXKEHUS U HUX
npeoOpa3oBaHue.

Ypasenenusn u nepagencmea

KBanparaoe ypaBHeHue, opMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Pemenne
ypaBHEHUH, CBOJSILMXCA K JMHEHHBIM W KBaapaTHbIM. IIpocTteiiime 1poOHO-palMOHAIbHBIC
YpaBHEHHUSI.

I'pagpuueckas unmepnpemayusi ypagueHuil ¢ 08yMs NEPEMEHHbIMU U CUCMEM JUHEUHbIX
ypasHenuii ¢ 08yms nepemenHvimu. 1IpuMepsl peieHns cCUCTeM HETMHEHHBIX YpaBHEHUN € JBYMsI
NIePEMEHHBIMH.

Pemrenue TeKCTOBBIX 33724 aNreOpandeckKuM CIIOCOOOM.

YucnoBele HepaBeHCTBA M UX CBoicTBa. HepaBeHCTBO ¢ OJHOHW MEpEeMEHHOM.
PaBHOCUIIBHOCT HepaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OAHOM NepeMeHHONU. CUCTEMBI IMHEHHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

Dyukyuu

[Tonarue ¢ynkumu. OOnacTh onpeneneHuss U MHOXKECTBO 3HaueHHH (yHKiuu. CriocoObt
3aanus QyHKIUN.

I'padux pynkum. Urenue cBoiictB GpyHkuu no e€ rpaduky. [Ipumeps! rpadukoB GyHKIMH,
OTPaXKAIOIIUX peabHbIE MPOIECCHI.

@DyHKIUY, ONUCHIBAIOIINME MPSIMYI0 U OOpaTHYI0 HPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX

k .
rpadpuku. @yEKIMH Y = x%, ) = X%,y = /X, ¥ = o I'paghuuecroe pewenue ypasnenuti u cucmem

VPaBHeHUl.

9 KJIACC

Yucna u eviuucnenus

JedcTBATEIbLHBIE YU CJIA

PanmoHallbHBIC YUCHA, UPPAYUOHATbHLIE YUCIA, KOHEUHble U OecKOHeuHble O0eCmuyHble
Opobu. MHuoowcecmeo Oelicmeumenvuvix yucei; OelUcmsumenbHble UuUcia KaKk OecKoHeuHble
oecsimuunble  Opobu. Bzaummo  o00no3maunoe  coomeemcmeue  MeHcOy — MHOHMCECMBOM
OelicmeUumenbHblX Yucesl U KOOpOUHAMHOU NPIMOLL.

Cpashenue OeticmeumenbHblX uucel, apu@pmemudeckue OeuUcmsus ¢ OeucmeumenbHbiMu
yuciamu.

HN3mepenus, npudJInKeHusl, OLEHKHU

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTETLHOCT MPOIECCOB B OKPYIKAIOIIEM MUPE.

[IpuOnmx€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MNpUOMMKeHHs. OKpyrjeHHe Yucel.



[Ipukuaka u olieHKa pe3yJIbTaTOB BBIYUCICHUH.

Ypasnuenusn u nepasencmea

YpaBHeHMsI ¢ OTHOM NepeMeHHOMH

JInneiiHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOASIIMXCSA K JINHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHeHHH, CBOJAIIMXCSA K KBaApaTHbIM. bukBagpaTHoe
ypaBHEHHUE. [Ipumepuvl peuienus ypasHeHuti mpemvell U YemeEpmoll cmenenell pasiodceHuem Ha
MHOdICUMENU.

Pemenue 1poOHO-paIOHAIBHBIX YPABHEHUH.

Pemienue TekcToBbIX 3aau alreOpandeckuM METOA0M.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ JByMs NEPEMEHHBIMH U ero rpaduk. PemeHue cuctem ABYX JMHEHHBIX
YPAaBHEHUN C JBYMs IIEpEMEHHBIMU. PenieHue cuCTeM [BYX YPaBHEHMM, OJHO M3 KOTOPBIX
JMHEWHoe, a Jipyroe — BTOpOH crteneHu. I'paduueckas nHTepHpeTanysi CUCTEMbl YPaBHEHUH C
JBYMSI IIEPEMEHHBIMHU.

Pemienue TekcToBBIX 3a7au alredpandeckuM CriocoOOM.

HepaBencrsa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne JMHEVHBIX HEPAaBEHCTB C OAHOW IIepeMEHHOW. PemeHue cucTeM JIMHEMHBIX
HEpaBEHCTB C OAHOM mnepemeHHOW. KBaaparHele HepaBeHcTBa. ['padumueckas HMHTEprpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

Dyukyuu

KBampatnunass ¢ysakius, e€ rpadpuk u cBoiictBa. [lapabona, KOOpIWHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl.

I'papuku pyHKImii: y = kx, y = kx + b, y = x,
Yy =y = SH MX CBOWCTBA.

Yucnoewvie nocnedosamenbnocmu

Onpenenenue M cocodbl 3a/1aHNS YHCJIOBBIX NOC/IE10BATEIbLHOCTEH

[loHssTHE 4YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IIOCIENOBATEIBHOCTH PEKYPPEHTHOU
dhopmynoit u popMyIoii n-TO YJeHa.

ApupmeTrndecKas ¥ reOMeTpHYeCKasi NPOrPecCHH

Apudmerrnueckas u reoMeTpruueckas mporpeccuu. @opMyiibl #-ro wieHa apuGMeTudeckon u
reOMETPUUYECKOMN MPOTPECCU, CyMMBI TIEPBBIX 71 YJICHOB.

Hzobpasicenue unenos apupmemuyeckou u 2e0Mempudeckol npocpeccuti moykamu Ha
KOOpOuHammuot niockocmu. Jlunetinwiii u sxcnonenyuanvhvii pocm. CnodicHvle npoyeHmeoi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHoOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW KOJIbl, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas,
IPEJCTAaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYpP TPaXKTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTICIIHON MPOo(eCCUOHATBHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIWBUIYaTbHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLIMOHATBHOMY M JCTETHYECKOMY BOCHPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKICHUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATELHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MpEICTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW eATeNbHOCTH, ATAloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYeCKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHUSI MHpa, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPbI 310POBbS M IMOLMOHAIBHOTO
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUECKHE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBBsI, BEACHUS
310pOBOTO 00pa3a *HU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUNA U OTABIXA,
peryisipHas usuveckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HAaBbIKA pe(IeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYTroro 4eIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JacTu
COXPAaHHOCTH OKpYKaroIIell cpeapl, TIAHUPOBAHUS TOCTYNIKOB W OICGHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00ANBHOTO XapaKTepa JKOJIOTHUYECKHX
poOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K MN3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEIEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Y€pPe3 MPAKTUUYECKYIO JI€ATEbHOCTh, B TOM YKCIIE YMEHUE YUUTHCS y IPYTUX
TrozIel, MpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH 3
OMBITA JIPYTHUX;



HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
MOHSITHSI, THIOTE3bI 00 0OBEKTaxX W SBIICHUSX, B TOM YHUCIIC paHEe HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUI0, BOCHPUHUMATH CTPECCOBYIO CUTYALUIO
KaK BbI30B, TpeOYyIOUIMIl KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe PELICHHs U JIeHCTBUS,
(GbopMyIMpOBATH M OLICHUBATH PUCKHU M MOCIEACTBUS, HOPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBbIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruuyeckue JeiicTBUA:

BBISBIISITh U XapaKTEPH30BATh CYIIECTBEHHbIC MPU3HAKH MATEMaTHUYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUH MEXAY MOHATHUAMH, (HOPMYIUPOBATH OIpPENEICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALUK, OCHOBAHUS Il 0000IICHHS
U CPaBHEHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIH3A;

BOCIIPHHUMATh, (DOPMYyIUpPOBaTh W MPEOOPa30BBIBATH CYKICHHS: YTBEpAUTEIbHBIC U
OTpULATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOLINE, YCIOBHBIC;

BBISBJISITh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKICHUAX, MpeIiararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U POTHBOPEUHH;

JIeTIaTh BBIBOZBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

pa3dmparth T0Ka3aTeNLCTBA MATEMAaTHYECKIX YTBEPIKICHHUH (TIPSIMBIE M OT TPOTHBHOTO),
IPOBO/IUTH CaMOCTOSTEIIEHO HECIOXKHBIE OKa3aTeNbCTBA MaTeMaTHYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTAUIO, IPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Croco0 pemeHus y4eOHOH 3agaud (CpaBHHMBaTh HECKOJIBKO BapHaHTOB
pemeHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIIbHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKHe AeCTBHSA:

WCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIEIOBATEIBCKUM  MHCTPYMEHT  TTO3HAHMS,
dbopMynHpoBaTh BONPOCH], GUKCHUPYIOIIKE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
YCTaHaBJIMBATh UCKOMOC M OAaHHOC, q)OpMI/IpOBaTI) TUnoTe3y, apryMCeHTUpPOBAaThL CBOIO
MO3ULINI0, MHEHUE;

MPOBOJIUTh IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECJIOXHBIM SKCIEPUMEHT,
HEOOJBIIOE HWCCIEOBaHWE TIO0 YCTAaHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaM
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

IMPOrHO3UPOBATE BO3ZMOKHOC Pa3BUTUC IPOLECCA, 4 TAKIKEC BBIABUTaTh MPEAITOIIOKCHUA
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

PabGora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX
JUISl pEILICHNUS 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpMAIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOMpaTh GOpMy MpeCTaBlIeHUs HHPOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4l
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
oOImIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MOJTyYeHHBIH pe3ysbTar;

B X0JIe 00CYKJICHHsI 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TeMBbI, TPOOIEMBI,
perraeMoi 3a/1auu, BEICKa3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK PELICHUS, COMIOCTABIIATh
CBOMU CYXJICHUS C CY>KICHUSAMHU APYTUX YYACTHUKOB IMAJIOTA, OOHAPYKUBATH PA3Indne
U CXOJCTBO IO3MLHUI, B KOPPEKTHOH Qopme (opMyaupoBaTh pa3HOITIACHS, CBOU
BO3PAXKCHHUS;

NPECTaBIATh PE3yJIbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, HCCIIEJOBAHUs, POEKTA,
CaMOCTOSATENIFHO BHIOMpPATh ()OpMAT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAlUd U
O0COOEHHOCTEHN ayAUTOPUH;

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U WHAMBHYaIbHON pabOThI IpH
penIeHun yueOHBIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh 11€J1b COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUI0 COBMECTHOM
paboThl, pacrpenensTs BUAbI padoT, TOrOBapuBaThCS, 00CYKIATh MPOLECC U Pe3yJIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATH B IPYMITOBHIX (hopMax paboTsI (00CyKaeHUS, 0OMEH MHEHUSIMU, MO3TOBBIE
IITYPMBI U JPYTHE), BBITOIHATH CBOKO YaCTh PAOOTHI M KOOPIMHUPOBATH CBOM AEHCTBHUS
C APYTUMH YICHAMHU KOMAaH/Ibl, OIICHWBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryasiTuBHBIe yHHMBepcaJbHble y4eOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, AJTOPUTM pEIIeHUs 3aJaud (WM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHuss ¢ yd€TOM HMMEIOUIMXCS PECypCcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysbTaTa pelieHus
MaTeMaTHYeCKOM 3aa49H;

IpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIIEHUU 33Ja4ul, BHOCUTh
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATa JIEATEIbHOCTH IMOCTABIECHHOMN LIEIN U YCIOBUSM,
OOBSICHATH IPUUMHBI TOCTUKEHUS UM HETOCTUKEHHUS 11€IH, HAXOJUTh OLIHOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy obOydyenuss B 7 kJjacce OOydYalOMIMICS TOJYYUT CICAYIOMNE MPEIMETHBIE
pE3yJIbTaTHhI:

Yucjia v BLIYMCIEHUS

BrimonHaATe, coderass yCTHBIE M TMHCHbMEHHBIE MPHEMBI, apuMeTHyecKkue NeHCTBUS C
parMoHATBHBIMH YHCTIAMH.

HaxomuTh 3Ha4eHUs YHCIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpuUEMBI  BBIYMUCICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH.



[TepexoauTh OT OMHON (HOPMBI 3amKCH YHCEN K APYyrod (MmpeoOpa3oBBIBATH JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrasaTh 4ncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPAKCHUI. BBITOIHATE NEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare nNpakTHKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS yueOHOro MaTepuaia.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 3aaHHBIX 3HAUEHHSX [IEPEMEHHBIX.

BbrlinonHATe Ipeobpa3oBaHus LEI0r0 BbIPAXXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINoNnHATE yMHOXEHHME OJIHOWJIEHAa HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJICH,
OpUMEHSATH (HOPMYJIBI KBapaTa CyMMbl M KBaJipaTa pa3HOCTH.

Ocy1ecTBISATh Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYIEHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJIbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pewate yMHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOMW, NPUMEHss MpaBWIa IEpexona OT
MCXOOHOIO YpaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBie€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SABISIOUIUXCS pEIIEHUEM JMHEHHOTO ypaBHEHUS C IBYMs
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JIByMs
NEPEMEHHBIMH, TOJIBb3YsICh T'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMs INE€PEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3ynbTar.

DOyHKIUH

N300pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouth rpaduk QyHKINU y = |X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii coco0 MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenuss B 8 kjacce oOyuaromuiics IOJYYUT CIEIyIOIIUE MpeAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHCEN IS
CpaBHEHMsI, OKPYIJICHHUS M BBIYMCICHHM, M300pa)xkaTb AEHCTBUTEIbHbIC 4YMCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(PMETHUYECKOIO KBaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCIIOJIB3YsI IPH HEOOXOAUMOCTH KAJIBKYJISITOP, BHIIIOJIHSATH TPe0Opa30oBaHus BIPAKEHHH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONb3Ysl CBOWCTBA KOPHEH.

Hcnonp30Bare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOMIBIO JIECATUYHBIX ApoOei u
crenenei yucina 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh TNOHATHE CTENEHUW C ILEeNbIM II0Ka3aTeleM, BBIIOIHATH IpPeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTENEHU C LIE€TIbIM [T0OKA3aTEIEeM.

BBINONHATE TOXIECTBEHHBIE MPE0Opa30oBaHUs palMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH H alreOpandecKuMH Jpo0OsMu.

PackmnapiBaTh KBapaTHBIM TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh TpeoOpa3oBaHUsl BHIPAKEHUH JIUIS pEIICHUs Pa3IMUHBIX 337a4 U3 MaTEMaTUKH,
CMEXKHBIX NIPEIMETOB, U3 pealbHONU MPAKTUKU.

YpaBHeHusI U HepaBeHCTBA

Pemiate nuHelHble, KBaJpaTHbIE YpPaBHEHHs U PallMOHAIbHbIE YPAaBHEHMS, CBOSIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH MpoCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHEHHEM rpaUIecKuX MpeIcTaBIeHUH (YCTaHaBINBATh, HIMEET JIM ypaBHEHHE HITH CUCTEMa
YPaBHEHMH peleHUs], €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexoauTe OT ciOBeCHOW (GOPMYNHMPOBKH 3amaul K e€ anreOpandecKod MOAETH C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHHWH, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJYYEHHBIN pe3yJsIbTar.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbI, JaBaThb TIpaUUYECKyI0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh U UCTIONB30BaTh (PYHKIIMOHATIBHBIC TOHATHUS U A3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003Ha4YeHMs1), ONPEENSATh 3HaUeHHE (PYHKIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAesaTh CBONCTBA
¢byHK1IMU 0 €€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnHCBIBaTh CBOICTBA UHCIOBOI (YHKIHUH 110 €&
rpaduky.

K koniy oOyuenus B 9 kJacce oOyuaromuiics MOMYYUT CJEIyIOIIUE MpeAMETHbIE
pe3yJIbTaThl:

Yucsa v BbIYUCICHUSA

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHANbHbBIE U UPPALIMOHAJIbHBIE YUCIIA.

Bomonsate apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIYUCIICHUS C UPPALIMOHATBHBIMU YHCTIaAMH.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM N10KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAUYECHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrisiTh JEUCTBUTEIBHBIE YHWCIA, BBIMOIHATH NPHUKUAKY pe3yibTaTa BBIYUCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUsS M HEPABEHCTBA



Pemarts InHENHBIEC M KBaJpaTHBIE YPABHCHMS, YPABHEHMS, CBOJAIIMECS K HUM, IPOCTEHMIINE
IpOoOHO-pallOHATIbHBIE YPABHEHUS.

Pemars cucTemsl IByX JIMHEHHBIX YPAaBHEHMM C JBYMs NEPEMEHHBIMU U CHCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYyMs IEPEMEHHBIMH.

ITpoBoAMTH pOCTEHIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHUCIIE C
NpUMEHEHHEM IrpaUyecKuX MpeicTaBlIeHUH (YCTaHaBINBAaTh, HIMEET JIM ypPaBHEHHUE WU CUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPABEHCTB HA YHMCJIOBOM IIPSIMOM, 3aIIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

PemaTs cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOUAIOIIME KBAAPAaTHOE
HEpaBEHCTBO, M300pakaTh pEIEHHE CUCTEMbl HEPAaBEHCTB Ha YKMCIOBOH NpPSIMOM, 3alUCBIBATh
pELIEeHNE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a1a4.

DOyHKIUUHA

Pacnio3HaBaTh (yHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKU PACIIOIOKEHHUE Ha
KOOPJMHATHOM TUIOCKOCTH rpadukoB QyHKIMIA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>(DDUIHEHTOB, ONMUCHIBATH CBOMACTBA
GyHKIMIA.

Crpouth M M300pakaTh CXeMaTUYECKU TpadUKU KBaIpaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

Pacrnio3HaBaTh KBaJpaTHUHYIO (GYHKLHUIO [10 GOpMYIIe, IPUBOAUTE IPUMEPHI KBAJPATHUHBIX
GyHKIMI U3 peanbHON )KU3HU, (PU3UKH, TEOMETPUH.

YucnoBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HBIX CIIOCOOax
3aJaHusl.

BbINONHATE BBIUMCIEHUS C UCIOJIB30BaHUEM (OPMYJN N-TO WiIEHAa apuPMETHUECKOH U
TEOMETPUUYECKOH MPOTPECCUM, CYyMMBI MIEPBBIX N YJICHOB.

N306paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IMJIOCKOCTH.

Pemars 3amaum, cBsI3aHHBIE C YMCIIOBBIMU I1OCJIEIOBATEIbHOCTSMHU, B TOM YHCJIE 334U U3
peabHOM >KU3HM (C UCTIOIB30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE 75 1 bubnuoreka [{OK
4qHcia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anre6 27 1
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 v 20 1
DABHCHIA 1 HEpABeHCTBa https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
4 K ) 24 1
oOpAwHATH! M rpaduKy. GyHKIMK https://m.edsoo.ru/71415b90
bu6mmoteka IIOK
IT
> OBTOpCHUE U 0000MmeHHe 6 https://m.edsoo.ru/71415b90
OBHIEE KOJIMYECTBO YACOB I10 102 4 0

I[TPOT'PAMME



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

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
1 Yucna u Beruncnenus. KBagpatusie KOpHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubnuoreka [{OK
[10Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 4 bubmmoreka [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | Bbu6mmoteka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 16 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubmmnoreka HOK
6 . 13
YpaBHEHHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
. 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 hitps://m.cdsoo.rw/7f417af8
but6mmorexa [IOK
8 @®ynkunu. OCHOBHbBIE TOHATHUS 5 1 hitps://m.cdsoo.ru/7417af8
bubnunorexa LIOK
? DyrKumn. qucnosie GyrKimn 8 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0obmene / https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHEIC 2 bubmuoreka [{OK
qyrcna https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 15 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 v .H 16 1
paBHEHHMs U HepaBeHCTBa. HepaBeHcTBa hitps-//m.cdsoo.ruw/7f419d08
5 Dy 16 1 bubnuoreka [{OK
https://m.edso00.ru/7f419d08
bubmnoreka IIOK
q 1 1
6 HCIIOBBIE MOCIIEI0BATEIBHOCTH 5 hitps:/m.cdsoo.rw/7E419d08
. [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 bubnmorexa LIOK
3HaHUH https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

ImoKasarcJjicM

7 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m  Tema ypoka Koutpoabnble IIpakTuyeckue Aara unpposrre
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenr
1 [ToHsiTHE panOHAIBLHOIO YHCIIA 1
) Apudmerndeckue neicTBus ¢ |
paloHaIbHBIMU YHCIaAMH
3 Apudmerndeckue neicTBHs ¢ |
palMOHAIbHBIMU YHCIIAMU
4 Apudmerndeckue 1eHCTBUS C |
panMoOHANIbHBIMU YHCIaAMHU
5 Apudmernueckre IeHCTBUS C |
panMoOHANbHBIMU YU CIaAMHU
6 Apudmernueckue IeHCTBUS C |
palMOHAIBLHBIMU YU CIIAMU
7 CpaBHeHue, ynopsijounBaHue |
paloOHaIbHBIX YUCEI
2 CpaBHeHue, yIIOpsA0YMBaHNAE |
paloOHaIbHBIX YUCEI
9 CpaBHeHue, yIOPSA0YMBaHNE |
palMOHATIbHBIX YHCEI
10 Crenens ¢ HaTypalbHBIM ) bubnuoteka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATypaTbHBIM 1 bubmuoreka [IOK

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

CreneHb ¢ HaTypaJbHBIM
HOKazaTeeM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154¢

13

14

CreneHb ¢ HaTypaJbHBIM
II0Ka3aTeseM
CrerneHb ¢ HaTypaIbHBIM
HOKazaTeJeM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Pemennie OCHOBHBIX 3aJ1a4 Ha
JpoOH, TIPOLICHTHI U3 PEATHbHOM
MPaKTUKHU

16

Pemrenyie ocHOBHBIX 3a7a4 Ha
IpoOu, IPOLIEHTHI U3 peaTbHON
MPaKTUKHU

17

18

19

Penienne OCHOBHBIX 33134 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPAKTHUKH

Pemenne ocHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 peaIbHOMN
MPaKTUKH

[Ipu3Haku NeIUMOCTH, PA3JIOKCHIS
HA MHOXKUTENIM HATYPaIbHBIX YHCET

20

21

22

[Ipr3HaKku AETMMOCTH, Pa3I0KEHUS
Ha MHOKHUTEJIN HATYyPAIbHBIX YHCEI
Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

23

Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHas MpONOPIMOHATHPHOCTH



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

24 [ToaroroBka K KOHTPOJILHOU padboTe
)5 KonTponbhas pabota no teme
"Panronansublie yncna'
bub6nmoreka [IOK
26 bykpettiibie BbipankeHits https://m.edsoo.ru/7f41feec
27 DopmyJibl
73 [Iepemennsle. JlonycTumsle
3HAYCHUS TIEPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
29 BBIPAXEHU, pacKpbITHE CKOOOK 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpeobpazoBanre OYKBEHHBIX
30 BBIp)KEHUH, pacKphITHE CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
npuBeIeHNE TTOJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
31 BBIp)KEHUH, pacKpbITHE CKOOOK U
npuBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanmne OyKBEHHBIX
32 BBIPAXEHU, pacKpbITHE CKOOOK 1
MpHUBeIeHNE TTOJOOHBIX ClIaraeMbIX
13 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmnoreka [JOK
1oKasarejieM https://m.edsoo.ru/7f421382
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuoteka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154¢
35 CBoMCTBa CTEMEHH C HATYPATbHBIM bubnuoteka [JOK
1oKasarejieM https://m.edsoo.ru/7f4218be
36 MHorouieHsl Bubmmorexa [IOK

https://m.edsoo.ru/7f42276¢



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

bubnunoreka LIOK

37 M
HOTOHICHET https://m.edsoo.ru/7f422930
18 CrnoxeHne, BEIYNTaHNE bubnunoreka LIOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422af2
39 CrnoXeHHE, BEIYUTAHUC
MHOTOYJICHOB
40 YMHOXEHHEe OTHOUJICHA Ha
MHOTO4WICH
A1 YMHOXEHHEe OTHOUJICHA Ha
MHOTOWICH
bubnunoreka LIOK
42 Y MHOMKEHHE MHOTOLICHOB https://m.edsoo.ru/7f422fca
43 YMHOXE€HUE MHOTOWICHOB bubmmorexa [IOK
OFKCHHE MHO https://m.edsoo.ru/71423182
44 DopMyJibl COKpAIIEHHOTO bubmmnoreka HOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKpAIIEHHOTO bubmuoteka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f424¢12
46 DopMyJIbl COKPAILIEHHOTO bubmuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPAILIEHHOTO bu6muoreka [JOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
43 Pasnoxkenrne MHOTO4YJICHOB Ha bubnunorexa LIOK
MHOXXUTEIIH https://m.edsoo.ru/7f423312
49 PaznoxeHnrne MHOTOUYICHOB Ha bubmuoreka [{OK
MHOXUTEIIN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenre MHOTOWIECHOB Ha bubnuorexa [JOK

MHOXUTCIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

51 [ToaroroBka K KOHTPOJILHOU padboTe
5 KonTponbhas pabota no teme
"Anredpanyeckue BoIpaxeHUs"
YpaBHeHuUe, IpaBuiia
53 npeoOpa3oBaHus YpaBHCHUSI,
PaBHOCUJIILHOCTb YpaBHEHUN
JInHeitHOe ypaBHEHHE C OJHOMU
54 MEPEMEHHOM, peIIeHUE JTMHEUHBIX
ypaBHEHUU
JInneliHOEe ypaBHEHHE C OAHOU
55 nepeMeHHo}I;II,) peLIeHue JIMHENHBIX bubmmorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
Jlunelinoe ypaBHEHHE C OAHOU
56 NEPEMEHHOM, pellieHne JIMHEHHBIX
ypaBHEHUU
57 Penrenue 3a1a4 ¢ mOMOIILIO bubmmoteka IIOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3amay ¢ TOMOIIBIO bubmmoreka IIOK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenne 3amay ¢ TOMOIIBIO bubnunorexa LIOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1au ¢ moMoIILIO but6mmoreka [IOK
YpPaBHEHUNU https://m.edsoo.ru/7f420e6e
61 JInHeitHoe ypaBHEHHE C IBYMS bubnuoteka [JOK
MEePEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
& JIuneitHOe ypaBHEHUE C IBYMs bu6muotexa [JOK

MepEMEHHBIMH U €T0 Tpaduk

https://m.edsoo.ru/7f427¢8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema ByX JIMHEHHBIX

bubnunoreka LIOK

63 YpaBHEHUH € JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX
YPaBHEHHIA C IByMsI IEpEMEHHBIMHU
65 Cucrema I‘[’Byx JIMHEWHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsl IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI buomorexa LIOK
https://m.edsoo.ru/714287d6
70 Pemenue cucrem ypaBHEeHUI
71 [ToaroroBka Kk KOHTPOJIBHOM padoTe
7 KonrponbHas pabora no reme bubmmnoreka HOK
"JIuHelHbIE ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsmoi bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bu6muorexa [IOK
7 HHCTIOBHIE MPOMEAYTICH https://m.edsofru/7f41dff2
75 Hucnossle IPOMEKYTKHU
76 Paccrosiaue Mex Ity TByMst TOUKaMu
KOOPJIMHATHON IIPSAMOM
77 Paccrosiaue Mexty 1ByMst TOUKaMu

KOOPJHMHATHOU IIPSAMOM



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

73 [IpsimoyromnbHas cucreMa bu6mmoteka [JOK
KOOPAUHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbHas cucrema bubnuoreka [JOK
KOOPJAWHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aaHHBIX Bu6moteka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadguKoB, 3aJaHHBIX
bopmynamu
23 Urenue rpadMKoB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpavKoB peabHbIX
3aBUCHMOCTEN
bubmmoteka IIOK
85 IT
OHATHE pyHKIH https://m.edsoo.ru/7141ef06
86 I'paduk pynkuun
bu6nunorexa LIOK
87 Csoi i
BOHCTEA pyHKL https://m.edsoo.ru/7f41f078
bubnunorexa LIOK
88 Csoi i
BOHCTEA yHKui https://m.edsoo.ru/7f41f1fe
bubnunorexa LIOK
89 JInneiina
MHCHHAS pyHKLUHA https://m.edsoo.ru/7f427282
but6moreka [JOK
90 JInneiina
MHCHHAS pyHKLUHA https://m.edsoo.ru/7{427412
91 [Toctpoenue rpaduka TUHEHHON bu6muoreka [JOK

byHKIAHA

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

92

[Moctpoenne rpaduka muHEHHON
byHKIAHA

93
94

I'padux pynkuun y =[x|

IToaroroBka k KOHTPOJIBHOM padoTe

95

KontponbHast pabora o Teme
"KoopauHatsl u rpaduKu.
OyHkuun"

bub6nmoreka [IOK
https://m.edsoo.ru/7f41£50a

96

97

98

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca,
00001IeHIE 3HAHWIA

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METO/IOB Kypca 7 Kiacca,
000011IeHrE 3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJ/IOB Kypca 7 Kiacca,
000011IeH1E 3HAHUI

bubmuoreka [{OK
https://m.edsoo.ru/7f429c6¢

bubmmoreka IIOK
https://m.edsoo.ru/7f429132

99

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJIOB Kypca 7 Kiacca,
000011IeHrEe 3HAHUI

bubmmoreka IIOK
https://m.edsoo.ru/7142a0e0

100

101

102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHATUH U

METOJI0B Kypca 7 Kiacca,
000011eHIE 3HAHUI

bubnunorexa LIOK
https://m.edsoo.ru/7f42a27a

but6mmoreka [IOK
https://m.edsoo.ru/7142a900



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



8 KUIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jlara
No n/m Tema YpoKa KOHTpOJILHLIe HpaKanecKHe oﬁpasoBaTe.Hmee
Bcero U3YYeHHs
padoThI padoTbI pecypcnl
1 KBanpaTHblii KOpeHb U3 YHCIIA 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
) [TonsiTue 06 upparmoOHAIILHOM | bubnnoreka [JOK
qucie https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
HPPAIIMOHATIBHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
HPPALMOHATIBHBIX YHCEN
5 JlelicTBUTENbHBIC YKCIIA 1
6 CpaBHEHME IEUCTBUTENBHBIX |
qyucen
7 CpaBHEHHE TEUCTBUTEIHHBIX 1
qyucen
2 ApudpmeTnueckuil KBaJpaTHbIN |
KOpEHb
9 VYpaBHeHHe BUJA X* = a 1
10 CgoiicTBa apuPpMETHICCKUX | bubnuotexa [JOK
KBaJIpaTHBIX KOpHEU https://m.edsoo.ru/7{42d862
1 CaoiicTBa apumMeTnyecKux | bubnmnoreka [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[Tpeobpa3oBaHue YHCTOBBIX
N but6mmoreka [IOK
12 BBIPAYKEHH, COJIEPKALLUX 1

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

[IpeoOpazoBaHUe YHCTOBBIX

bubnunoreka LIOK

13 CHUI e
BIPGRCHITH, COMCPAATIIX https:/m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeobpazoBaHue YHCTOBBIX
14 BBIPAKCHUH, COICPKAIIUX bubmorexa [IOK
P > CONCPIRAI https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
15 BBIPKEHUH, COASPHKAILINX bubmorexa HOK
P > CONCPIRAI https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CrteneHsb ¢ eNbIM IMoKa3aTeIeM bubmorexa HOK
. https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch YHCIIA.
Pa3mepn1 06beKTOB
OKpYy>Karomero mupa (ot
17 SHSI\}/IIGHTaH:-II)IX qafTH( 0 bubmorexa HOK
p o https://m.edso0o0.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD TIPOIIECCOB B
OKpYKaroIIeM MUupe
13 CBoliCcTBa CTENIEHH C IIEJIBIM bubnuoreka [{OK
oKa3arejeM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [{OK
oKa3aTelieM https://m.edsoo.ru/7f435648
20 CBoIiCTBa CTETICHH C IICJIBIM bubnuotexa [JOK
moKa3arejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIIEHH C IICIIBIM bubmuoreka [{OK
MoKa3aTeyieM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [{OK

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBagpartusiii TpEXuieH

Paznoxxenne KBaJApaTHOI'O

bu6nmmorexa [IOK

24 TpEXUIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
25 [ToaroToBka K KOHTPOJIBLHOM
pabore
KonrponsHas pabora mo remam
26 "KBanpaTtHsie kopHu. CreneHu. bubmorexa [IOK
KBapaTHbIi Tpexien” https://m.edsoo.ru/7f42ec80
bubmmoreka [JOK
27 Adrebparriecicas 1pook https://m.edsogm/7f430382
JonycTuMble 3HaUEHUS
28 MePEMEHHBIX, BXOISIINUX B
anredpanvecKue BbIPaKEHUs
JlommycTrMble 3HAYEHUS
29 MePEMEHHBIX, BXOISIINUX B
anredpanvecKe BbIPaKEHUs
30 OCHOBHOE CBOMCTBO bubmmoteka IIOK
anredbpanveckoi qpoou https://m.edsoo.ru/7f4308¢e6
. bubmmoteka IIOK
31 Coxpamenie 1podeit https://m.edsofru/7f430a8a
. bubmuoreka [{OK
32 Coxpamene podeit https://m.edsogru/7f430f44
. bubmuoreka [{OK
33 Coxpamene podeit https://m.edsogru/7f430f44
34 Clio)xeHHe U BbIYMTAHUE bubmuoreka [{OK
anredpanveckux apooeit https://m.edsoo.ru/7f43128¢
35 CrnoxeHre M BBIYUTAHUE

anreOpandecKux aApooeit



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

36 YMHOXEHUE U JeJIeH1e bubnuorexa [JOK
anredpandecKux apooei https://m.edsoo.ru/7f4318c2
37 YMHOKEHUE U JICTICHUE bubmuorexa [JOK
anredpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeobOpazoBanue BhIpaXKEHUH,
38 coJiep KaIIuX anreopanvyecKue bubmorexa HOK
https://m.edsoo.ru/7f43259¢
npodu
[Ipeobpa3oBanue BbIpaxeHHH,
39 col;epxi)amﬂx anrerqueCKHe buGnuorexa LIOK
https://m.edsoo.ru/7f432736
npodu
40 [ToaroToBka K KOHTPOJIBHOW padoTe
A1 KontponbHas paboTa o teme bubnnorexa [JOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36
bubmmoteka IIOK
42 Keanpartoe ypasHetie https://m.edsoo.ru/7f42eela
13 Henomnnoe xBagparHoe bubmmnoreka HOK
YpaBHEHHE https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBagpaTtHOE bubmmoteka IIOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 ®dopmysa KOpHEN KBapaTHOTO bubnuoreka [IOK
YpaBHECHUSA https://m.edsoo.ru/7f42f158
46 ®opMya KOpHEH KBagpPaTHOIO bu6muoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42£316
47 ®opMya KOpHENW KBaPATHOTO bu6muoreka [JOK
YpaBHECHUSA https://m.edsoo.ru/7f42f5a4
43 ®dopmysa KOpHEN KBapaTHOTO bu6muoteka [JOK

ypaBHEHUS

https://m.edsoo.ru/7f42f5a4



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f5a4

@opMya KOpHEH KBapPaTHOIO

49
ypaBHEHHUS
bubnunoreka LIOK
50 Teopema Briera https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHuid, bubnuorexa [JOK
CBOSIINXCS K KBaIpATHBIM https://m.edsoo.ru/7{43c542
57 Pemenue ypaBHeHUH, Bbu6moteka [JOK
CBOAIIMXCS K KBaIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme qpoOHO- bubmmoreka [JOK
parMoHaIbHBIC YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme apoOHO- bubnnorexa [JOK
paloHaIbHbIe ypaBHEHUS https://m.edsoo.ru/7f432bb6e
Pemrenne TekCcTOBBIX 3a7a4 €
55 IIOMOIIBIO KBaJIpaTHBIXH bubmorexa OK
. https://m.edsoo.ru/7f42f75¢
ypaBHEHUH
56 [ToaroToBka Kk KOHTPOJIBHOU
pabore
57 KonrtponbHas pabora no Teme bubmuoteka [IOK
"KBanpaTtHble ypaBHeHuUs" https://m.edsoo.ru/7{430112
JIuHeitHoe ypaBHEHHE C IBYMS
53 MePEeMEHHBIMH, €ro TpaduK,
MIpUMEpPHI PEIICHUs YpaBHEHUHN B
LETBIX YUCIIaX
JIuHeitHoe ypaBHEHHE C IBYMS
59 MepEMEHHBIMHU, €ro rpaduK,

MIPUMEPHI peIlIeHUs] YPaBHEHUI B
LIEJIBIX YUCIIaxX



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f4301f2

60

JInHeHOE ypaBHEHHUE C IBYMS
MIePEMEHHBIMH, €ro rpaduK,
MIpUMEpPHI PElICHUs YpaBHEHUN B
LEJbIX YUCIIax

61

Pemenue cucrem AByX JIMHERHBIX
YPaBHEHUH C JIBYMsI
MepEMEHHBIMU

62

63

64

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH C JIBYMsI
MEPEMEHHBIMU

Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH C IByMs
IIEPEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
[IEPEMEHHBIMU

65

[Ipumeps! penieHus cucrteM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
[IEPEMEHHBIMU

66

I'padmueckas nuHTEpIIpeTaLys
YpaBHEHUS C ABYyMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C ABYyMS
[IEPEMEHHBIMU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpIIpeTaLiys
YpaBHEHHUS C ABYMS
IIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPaBHEHUU C ABYyMS
IIEPEMEHHBIMU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemienue TEKCTOBBIX 33124 C

68
IIOMOILIBIO CUCTEM YPaBHEHUI
69 Pemenue TekcToBBIX 3a71a4 €
IIOMOILBIO CUCTEM YPABHEHUI
70 Pemrenne TekcToBBIX 3a7a4 €
IIOMOILIBIO CUCTEM YPaBHEHUI
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 HepaBenctBo ¢ onHoM
MepeMEHHON
74 JInHeHbIe HEpaBEHCTBA C OJHOM bubmuoreka [IOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42¢692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
MEPEMEHHOMN U UX pEelIeHUE
Cuctembl TMHEHHBIX HEPABEHCTB
. . bubnuotexa [JOK
77 C OJIHOM MEPEMEHHON U HX
https://m.edsoo.ru/7f42cb88
pelieHne
Cuctembl TMHEHHBIX HEPABEHCTB
. . bubmuoreka [{OK
78 C OJIHOM EPEMEHHON U HX
https://m.edsoo.ru/7f42cd2¢c
pelieHue
Cucrembl TMHEHHBIX HEPABEHCTB
79 C OJJHOW NEPEMEHHOMN U UX

pelieHune



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

N300pakeHne pereHus

80 JIMHEITHOTO HEPAaBEHCTBA U UX bubmmorexa [IOK
. . https://m.edsoo.ru/7f42c¢9¢4
CUCTEM Ha YHCIIOBOU MPsIMO
21 [ToaroroBka Kk KOHTPOJIBHOM
pabote
KonTponbnas pabora no Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUH"
bubnuoreka [IOK
83 Hounsrne ynicunn https://m.edsoo.ru/7f433¢c12
84 OO6nacTh onpeneneHus u bubnnoreka [JOK
MHO>KECTBO 3HAYCHUN (DyHKIUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk Qpynkmm
%7 CaoiicTBa GyHKINHU, UX
oTtoOpakeHHe Ha rpaduke
28 Urenue u nmoctpoeHue rpadukoB
byHKIMI
ITpumeps! rpadukoB GyHKINH,
89 OTpa)KaAIOIUX peabHbIE
MIPOLIECCHI
OyHKINH, OMUCHIBAIOIITHIE
90 IpSIMYI0 1 00paTHYIO bu6muoreka [IOK
[IPOIIOPLUOHATIBHEIE https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpaduKu
91 ['unepbomna
90 Tnmep6ona but6mmoreka [IOK

https://m.edsoo.ru/7f4343¢e2



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

93

94

I'paduk pynkmm y = x>

OyHKIMU y =x%, y =x3, y=VX,y
= |x|; rpadmyeckoe peneHne
YPaBHEHUH U CUCTEM ypaBHEHMI

bubnunoreka LIOK
https://m.edsoo.ru/7f434572

bubnunorexa LIOK
https://m.edsoo.ru/7f434d38

95

KonrponsHas pabora o teme
«DYyHKIIN»

96

97

98

[ToBTOpEHNE OCHOBHBIX ITOHSTHI
1 METOJI0B KYpCOB 7 U 8 KJIaccoB,
00001IeHne 3HaHN I

IToBTOpEHHE OCHOBHBIX MOHSATHIA
1 METOJIOB KYpPCOB 7 1 8 KJIacCoB,
000011eHNe 3HAHAHN

[ToBTOpEHUE OCHOBHBIX MOHATHIA

Y METOJIOB KYPCOB 7 U 8 KJ1acCOB,
0000111eHNE 3HAHUN

bubnuoreka [{OK
https://m.edsoo.ru/7f4371aa

bubmmoteka IIOK
https://m.edsoo.ru/7143736¢

99

[ToBTOpEHNE OCHOBHBIX MOHATHIA
1 METOJIOB KYpCOB 7 U 8 KJIaccoB,
0000111eH1e 3HaHUH

bubmmoteka IIOK
https://m.edsoo.ru/7f437510

100

101

102

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
1 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUI
1 METOJIOB KypCOB 7 U 8 KIIaCCOB,
0000111eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MTOHSTHH
1 METOJ0B KypcoB 7 U 8 KJIacCOB,
000011IeHNe 3HaHU I

bubnunorexa LIOK
https://m.edsoo.ru/7f4376b4

bubnunorexa LIOK
https://m.edsoo.ru/7f436b88

but6mmoreka [IOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



9 KUIIACC

Ne i/t

Tema ypoka

PanmonansHble yncna,
HMppaLMOHAJIbHBIC YMCIIa, KOHEYHbIE
1 OECKOHEUHBIC JICCATUYIHBIC ApoOU
MHOX€ECTBO 1€CTBUTEIBHBIX
YHCEeI; IeUCTBUTENIbHBIEC YUCIIA KaK
OeCKOHEYHbIE AECATUYHBIE APOoOH

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

BzanMHO ogHO3HAYHOE
COOTBETCTBUE MEKY MHOXKECTBOM
JIECTBUTEIIBHBIX YUCEI U
MHOKECTBOM TOYEK KOOPAUHATHOU
psAMON

CpaBHeHHE TEUCTBUTEIBHBIX YHCEII,
apupMeTHIeCKue JTEHCTBUS C
JEUCTBUTENbHBIMU YU CIIAMU

[TpubmmkénHOE 3HaUEHNE
BCJIIMYHUHBI, TOYHOCTH HpI/I6J'II/I)KeHI/I$I

OxkpyrieHue yucen

OxpyriieHne yucen

[Ipukuka u oLleHKa pe3yIbTaTOB
BBIYUCIIEHUHN




JInnelinoe ypaBHenue. Pemenue

bubmunorex IIOK

ypaBHEHUH

9 aBHEHUH, CBOJISIIINXCS K
YPABHEHHiL, CROZ https://m.edsoo.ru/7f43bf66
JIMHEUHBIM
JInnelinoe ypaBHeHue. Pemenue
10 YpaBHEHUM, CBOSIINXCS K
JIMHENHBIM
KBagparHoe ypaBHenue. Pemenue o 10K
HOJINOTEKA
11 aBHEHUH, CBO C
YPABHCHIH, CBOLAIIXCA K https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
KBagparHoe ypaBHenue. Pemenue o 10K
HOJINOTEKA
12 aBHEHUH, CBOJISIIINXCS K
yp > CBOUI https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBagparHoe ypaBHenue. Pemenue
13 YPaBHEHUH, CBOJAILUXCA K
KBaJpaTHBIM
bubmmoreka IIOK
14 buKBajipatHbIe ypasHeHHs https://m.edsoo.ru/7143¢3d0
bubmmoteka IIOK
15 bukpazparHbie ypaHeHHA https://m.edsoo.ru/7f43¢3d0
IIpuMepsl penieHus ypaBHEHUN
16 TpeTbel U YETBEPTOU CTEIEHEN
pa3oKeHUEM Ha MHOKHUTENU
17 Pemenue npoOHO-panimoHaIbHBIX but6mmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
18 Pemenne npoOHO-paliOHAIbHBIX bubmuorexa [IOK
YpaBHEHHU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHAIBHBIX



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemienue TeEKCTOBBIX 3a/1a4

20
anredpandeckuM MEeToA0M
71 Pemrenne TeKCTOBBIX 3a71a4
anredpanvyeckuM METo10M
22 [loaroroBka kK KOHTPOJIBEHOU padoTe
3 KonrponsHas pabora o Teme
"YpaBHeHUs ¢ OAHOM IepeMeHHON"
24 YpaBHEHUE € IBYMS IEPEMEHHBIMU bubnnoreka [JOK
U ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMU Bbu6moreka [JOK
U ero rpaduk https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX JTUHEHHBIX
26 YPaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
U €€ pelIeHue
Cucrema 1ByX JTUHEHHBIX
27 YpPaBHEHUH C JBYMs IEPEMEHHBIMU
U €€ pelIeHue
Cucrema 1ByX JIMHENHBIX
28 YPaBHEHUI C IByMs IEPEMEHHBIMU
U €€ peleHne
Cucrema 1ByX JTUHENHBIX
29 YPaBHEHUI C IByMsl IEPEMEHHBIMU
U e€ peIICHUE
Pemenue cucrem AByX ypaBHEHHH,
30 OJIHO M3 KOTOPBIX JIMHEIHOE, a BrbmroTexa [IOK

IPYroe — BTOPOH CTEIIEHU

https://m.edsoo.ru/7f43d23a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

Pemenne cucreM 1ByX ypaBHEHH,

31 OJIHO M3 KOTOPBIX JIMHEIHOE, a buGnuorexa [IOK
. https://m.edsoo.ru/7f43d55a
Jpyroe — BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHUH,
32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
IPYroe — BTOPOH CTEIIEHU
Pemienue cuctem IByX ypaBHEHU,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIPYroe — BTOPOM CTENIEHU
I'paduueckas uHTEpIIpETALUS
34 CUCTEMBbI YPaBHEHUU C JBYyMS
NIEPEMEHHBIMU
15 Pemienue TekcToBBIX 3a1a4
anreOpandeckuM crocoOoM
36 [ToaroroBka Kk KOHTPOJIBHOU paboTe
37 KonrtponbHas pabora no Teme
"CucreMsl ypaBHEHHUI"
18 UucnoBble HEPABEHCTBA U UX
CBOMCTBa
19 YucnoBble HEPABEHCTBA U UX bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f43adSa
40 JInHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [JOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JIuHeitHbIe HEpaBEHCTBA C OJJHON bubnuoteka [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
4 JIuneiitHble HEpaBEHCTBA C OJJHOU bu6muotexa [JOK

MEPEMEHHOMN U UX PEIICHUE

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



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHEMHBIX HEPABEHCTB C

43 OJIHOM MEPEMEHHON U UX PEIIECHUE
44 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIIECHUE
46 KBanpaTHble HEpaBeHCTBA U X Bu6moteka [JOK
pelienue https://m.edsoo.ru/7f43b098
47 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
peuieHne https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBEeHCTBA U UX bubmmoreka [JOK
pelienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'panueckas naTEpIIpETaLINA
51 HEP;I;BCHCTB U CI/ICTSMI:-Iep:BeHCTB c bubamorera LOK
https://m.edsoo.ru/7f43b098
IBYMsI IEPEMEHHBIMU
52 [ToaroroBka K KOHTPOILHOM paboTe
53 KonrtponsHas pabora no teme
"Hepasencrsa"
54 KBagpatuunas ¢pynkuus, e€ rpadgux bu6muoreka [JOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpartuunas ¢pynkuus, e€ rpaduk bu6muoreka [JOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagpatuunas ¢ynkuus, e€ rpadux bu6muotexa [JOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4
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57

[Tapaboina, KOOPAMHATHI BEPITHHBI
napaboJibl, 0Cb CAMMETPHUH
napadoJIbI

bubnunorexa LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboina, KOOPAMHATHI BEPITHHBI
napaboIIbl, OCb CHMMETPUHI
napaboJIb

bubnunorexa LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapaboua, KOOPANHATHI BEPLIXHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHUH
mapadoJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napabosibl, 0Cb CHMMETPHUH
napaboIIbl

bubmuoreka [{OK
https://m.edsoo.ru/7f43alac

bubmuoreka [{OK
https://m.edsoo.ru/7f43a3le

bubmmoteka IIOK
https://m.edsoo.ru/71f43a526

62

[Tapa6omna, KOOpIUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH
napaboIIbl

63

64

I'padukn pynkumii: y =kx, y =kx +

b, y=k/x, y=x°, y=vX, y=x|

I'padpuxu Gynkumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

65

I'padukn pynkumii: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

66

67

I'padukn pynkumii: y =kx, y =kx +

b, y=k/x, y=x°, y=vX, y=x|

I'padpuku Qynkumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
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68 [TonroroBka K KOHTPOJIBHOU paboTe
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"Oyukuun" https://m.edsoo.ru/7f43ab84
70 [lonsTHe yncaoBOM bubnunoreka LIOK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/7f43e6¢6
3a/iaHue 10CIe10BaTEIbHOCTH
71 eKyppEeHTHOH (opMyIIoii u bubmmorexa [IOK
PEKYPP . pMY https://m.edsoo.ru/7f43ebda
¢dbopMyII0ii n-ro uneHa
7 Apudmerrnueckas u bubnuoreka [IOK
reoMeTpruYeCcKas IPOTrPECCUN https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas u bubmmoreka [JOK
reoMeTpuyYecKas IPOrpeCcCUn https://m.edsoo.ru/7f43f3b4
@opMyIIBI N-TO YJIeHa
74 apudmeTnyeckoil nporpeccuu bubmorexa HOK
P porp ’ https://m.edsoo.ru/7f43f58a
CYMMBI [IEPBBIX N YJICHOB
@opMyIIBI N-TO YJIeHa
75 apupMETUYECKON TTPOTPECCUH bubmorexa HOK
p porp ’ https://m.edsoo.ru/7f43ef2c
CYMMBI MIEPBHIX N YJICHOB
®opMyIIbl N-To 4jeHa
76 apruMETHIECKON TPOTPECCUH bubmorexa HOK
P porp ’ https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YWICHOB
@opMyIIbl N-TO YieHa
77 F€OMETPUYECKON IIPOrPECCUH,
CYMMBI [IEPBBIX N YJICHOB
@opMyIIbI N-Io YjeHa
. bubnuoteka [JOK
78 Tre€OMETPUUECKOI MPOTPECCHH,

CYMMBI IICPBBIX N YJICHOB

https://m.edsoo.ru/7f43£8a0
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79

@opMyIIbl N-TO YJIeHa
TrE€OMETPUUYECKOHN IPOTPECCHH,
CYMMBI IIEPBBIX N YJICHOB

80

N300pakeHne 4IeHOB
apu(pMeTHIECKON U
Tr€OMETPUYECKON ITPOrPeECCUit
TOYKaMH Ha KOOpJUHATHON
IJIOCKOCTH

81

82

JInHENHBINA U DKCIOHEHIINATILHBIN
poct

Cno’kHbI€ TPOLIEHTHI

bubnuoreka [{OK
https://m.edsoo.ru/7f43fe0e

&3

84

[ToaroroBka K KOHTPOJILHOM paboTe

KonTponbHas pabota mo Teme
"YJucHoBBIE NOCIEN0BATEILHOCTH'

bubmmoteka IIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpenue, 06o0IIEHNE U
CHCTEeMAaTH3allus 3HaHuH. 3anuch,
CpaBHEHME, ACHCTBHS C
NeHCTBUTENEHBIMH YUCIIAMH,
YHCIIOBas MpsMast

86

[ToBTOpenue, 0600mEeHNEe U
cHCTEMaTH3aINsI 3HAaHUH.
[TporieHThI, OTHOIICHUS, TTPOTIOPITUN

87

88

[ToBTOpEeHUEe, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.
Oxkpyrienue, MpuOIKeHNe, OIICHKA

[ToBTOpenue, 0000IICHNE U
cucreMaTu3alnus 3Hanui. Pemmenue

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f43fe0e
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TEKCTOBBIX 33]1a4 apUPMETHICCKIM
crocoooM

[ToBTOpeHue, 06001IIeHNE 1
cucreMaTu3auus 3Hanui. Pemenue

bu6nmoreka [IOK

89 TEKCTOBBIX 33714 apU(PMETHYECKIM https://m.edsoo.ru/7f443cd4
crocoooM
[ToBTOpEeHME, 0000IIEHNE 1

90 cUcTeMaTu3alus 3HaHui. Perenue bubnuoreka [{OK
TEKCTOBBIX 33]1a4 apUPMETHICCKIM https://m.edsoo.ru/7f443fea
croco6oM
[ToBTOpEeHME, 0000IIEHNE 1

01 CHCTEMAaTHU3alMs 3HAaHHIA. bubnuoreka [IOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpEeHUE, 06001IeHNE 1

9 cucTeMaTu3alus 3HaHu. bubnuoreka [{OK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE 1

93 cucTeMaTu3als 3HaHUH. bubmuoreka [{OK
[Ipeobpa3zoBanue anredpanvdeckux https://m.edsoo.ru/7f444612
BBIPKCHUH, TOMYCTUMBIC 3HAYCHHS
[ToBTOpEeHUEe, 06001IeHNE 1

94 CUCTEMAaTU3ALMs 3HAHUM. bu6muoreka [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI

95 [ToBTOpeHme, 0600IIEHNE U bubmuoreka [IOK

cucremaTtusanus 3Hanui. OyHkuum:

https://m.edsoo.ru/7f444c56
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IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIMI

96

[ToBTOpeHue, 06001IIeHNE 1

cucremaTtusanus 3Hanui. OyHKuuu:

IIOCTPOEHHUE, CBOMCTBA U3yUYECHHBIX
byHKIUI

bu6nmoreka [IOK
https://m.edsoo.ru/7f444144

97

98

99

100

101

[ToBTOpEeHME, 0000IIEHNE 1

cucremaTusanus 3Hanuil. OyHKuuu:

IIOCTPOEHHE, CBOMCTBA U3yUYECHHBIX
byHKIUI

[ToBTOpEeHME, 0000IIEHNE 1

CHUCTEMAaTHU3al i 3HAHWM. (Dy'HKI_[I/II/IZ

IIOCTPOEHHE, CBOMCTBA U3yYEHHBIX
byHKIHII

[ToBTOpEeHUE, 06001IeHNE 1
CUCTEMaTHU3al1s 3HAHUM.
I'padmueckoe penienue ypaBHEHUI
U UX CUCTEM

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTHU3allUs 3HAHUM.
I'padmueckoe penieHue ypaBHEHUI
U UX CUCTEM

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HAHUH

bubnuoreka [{OK
https://m.edsoo.ru/7f44516a

bubnuoreka [IOK
https://m.edsoo.ru/7f4452¢6

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

102

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

7 KUIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucia U BEIUMCIIEHUA

1.1

1.2

1.3

BI)IHOJ'IHHTI), coucras YCTHBIC n IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie JEHUCTBUS C panoOHaJIbHBIMHA YHUCJIaMU

Haxonute  3HayeHUs  YUCIOBBIX  BBIPDAKCHUH,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAYCHUHN JPOOHBIX

BBIpa)KeHPIﬁ, COoACPIKAIUX OOBIKHOBEHHEIE U JCCATHUYHBIC ,Z[pO6I/I

[lepexoqute OT oOOHOM (OPMBI 3amMcH YHCEN K Jpyrou
(mpeoOpa3oBbIBaTh  JECATUYHYIO  JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO ApOOb)

1.4

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA

1.5

1.6

1.7

OKpyriaTh uncna

BBINOMHATE NPUKHUIKY U OLEHKY pe3yJibTaTa BBIYUCICHUM, OLICHKY
3HQYEHWW YUCJOBBIX BBIPAKECHUN. BBINMOMHATH OEUCTBUS €O
CTEIIEHSAMU C HATYyPAJIbHBIMU NTOKA3aTEIIMHU

HpI/IMeHHTL MNPU3HAKHW JOCIUMOCTHU, PaA3JIOKCHHUEC Ha MHOXHUTCIN

HaTypAJIbHBIX YHCET

1.8

Pemate  IpakTHKO-OPUEHTHUPOBAHHBIE  3a/ayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIIPETUPOBATh PE3yJbTaThl pEIIEHUs 3adad ¢
y4E€TOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHHs

2.1

Hcmonbs30BaTh anre6pa1/1qecxy}o TCPMHUHOJIOTUIO U CHUMBOJIUKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI yUeOHOT0 MaTepuana




2.2

23

HaxonuTth 3HadeHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHUAX [IEPEMEHHBIX

BrmonaaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoaHATS YMHOXEHUE OJTHOWICHAa HA MHOTOWIECH U MHOTO4JIEHA Ha
MHOTOYJICH, MPUMEHSTh (OpMyJbl KBaJpaTa CyMMBbI W KBajpara

pa3HOCTH

2.5

OC}’H.IGCTBJISITB Pa3JI0KCHUEC MHOIOYWICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BBIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTEJIA, I'PYIIIUPOBKA

CJIaraeMbIX, MPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHS

2.6

2.7

3.1

3.2

[TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3JIMUHbIX
3aJla4 U3 MAaTEMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEHW C HATYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHuUs BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarb nMHEHHBIE ypaBHEHHsS C OIHOM IEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IEPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YPaBHEHUS

[IpumensiTb rpaduueckue METOAbI MPU PEHICHUH JHHEHHBIX

YPaBHEHUH U UX CUCTEM

3.3

3.4

[TonGupate mnpuMmepbl Map YWUCEN, SBISIIOIIMXCA  peIIeHUEM
JIMHENHOIO YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpapUK JIMHEHHOrO ypaBHEHUS
C IByMsI IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHus] ypaBHEHUS

3.5

3.6

4.1

Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHHM C  JAByMSA
IEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocraBisTh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 33J1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! ITOJIyYEHHBIN pe3yJIbTaT

Koopnaunats! u rpadpuku. @yHKuun

N300pakaTh Ha KOOPJAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOILUE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aIIMCHIBATh

YHUCJIOBBIC TPOMCIKYTKH HA anre6pa1/1quI<0M SA3BIKC




4.2

43

Otmeuatrh B KOOp,Z[HHaTHOﬁ IINIIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJWHAaTaM

CrtpouTts rpaduku muHedHbIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

44

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (yHKIIMU 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS W  aHAJIHM3a
uH(pOpMaINK, W3BIEKATh M HHTEPIPETHPOBATh HWHGPOPMAIHMIO W3

rpaUKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yyucia U BEIUMCIIEHUSA

1.1

1.2

Hcnonp3oBaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEHCTBUTEIIBHBIX YHCEI IJI CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPIWHATHOMN
IpsAMOi

[TpuMeHsATs TOHATHE apU(PMETUYECKOrO KBaJpaTHOTO KOpPHS,
HaXOAWTh KBaJpaTHblE KOPHU, MCIONb3Yys NpU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COZIepKaIIMX KBaJPATHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEMN

1.3

2.1

Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHCENT C IOMOUIbIO
JIeCATUYHBIX ApoOeil u creneHei yncna 10

AnrebpanuecKue BhIpAXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LIENbIM MOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/ISI BBIpa)KeHHﬁ, CoACpKaIIuX CTCIICHU C 1CJIbIM

IIoKa3aTcjiemM




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMHu ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3oBaHusl BBIPAKEHHUH I PEHICHUS Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

NEPEMEHHBIMU

[IpoBOoaNUTE NIpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHMH, B TOM YHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPABHEHHUE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusda, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKHM 3amauu K €&
anreOpanyecKor MOJENN C MOMOIIBIO COCTABIICHHUS YPaBHEHHS WIIH
CUCTEMbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJbTaT

3.4

4.1

4.2

[IpuMeHsTh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHUS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U MX
CUCTEMBI, 1aBaTh I'pauueCKyI0 UIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB
OyHKIUH
[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAJIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEISITh 3HAUECHUE
(YHKLIMU 110 3HAYEHUIO apryMeHTa, ONpeAeNsITh CBOMCTBA (DYyHKIIMU
o e€ rpauky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y=k/x

kix




, Y =x% y =X, y = |X|, OIMCBHIBAaTh CBOICTBA YUCIOBON (DYHKIMH 11O €&
rpaduxy

9 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia U BEIUMCIIEHUSA

1.1

1.2

CpaBHI/IBaTB " YyIIOpAAOYMBAaTh PAlMOHAJIBHBIC M HpPpalUMOHATIBHBIC

qucia

BreimonsasTh apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYMCIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs cTeneHeld C LENbIMUA MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

2.1

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe qucia, BBIIIOJIHATD IMPpUKUIKY

pe3yibTaTa BBIYACICHUN, OLICHKY YHCIOBBIX BBIPA)KEHUIN
YpaBHEHUs U HEPABEHCTBA

Pemate nMHeNHBIE W  KBaJApaTHbIE ypaBHEHMs, YpaBHEHUS,

CBOJAIIUCECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO—paI_II/IOHaJ'H:>HLIe YpaBHCHUA

2.2
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2.4

Pemate cucTeMsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IByX YPAaBHEHHH, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3a1a4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHUA YPABHCHUA WM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IAByMHA

MNEPEMCHHBIMU

IIpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
Mpe/ICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIU ypaBHEHUE

WM CHCTEMA YpaBHEHUH peIlIeHus], €ClIi UMEET, TO CKOJIbKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUMCIIOBOM MPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHCIO0BOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMHU

3.1

3.2

PacniosnaBath  (QyHKIMHM  W3y4eHHBIX  BUAOB.  lloKa3bIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB ynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpaduKkoB GyHKIMU BHAa y = VX, y = |X| © ONUCHIBAThH

CBOICTBA PYHKIIUI

3.3

Crpouth M u300pakaTh CXeMAaTUYECKH Tpa(uKu KBaAPATHIHBIX
(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJpPaTUYHBIX (QYHKIHH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMEphl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi U reoOMeTpUUYECcKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOrpeccuu
MIPHU Pa3HBIX CIIOCO0AX 3aTaHus

BBINONHATE BBIYMCICHUS C UCIOJIb30BaHUEM (OpMYJ n-TO YeHA
apupMeTHUecKoil ¥ TeOMeTPUUYECKOI IPOrpeccuii, CyMMbI EPBHIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOW INIOCKOCTH
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Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucina ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IIEPEX0/] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE panMoOHaNbHOrO 4YMCia, 3allCh, CPAaBHEHUE,
YOS IOYMBAaHUE PALMOHATIBHBIX YHCEI
- Apudmernueckue AecTBUS € pallMOHATIBHBIMY YMCiIaMu. Pemenue 3a1a4 u3
' peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenb ¢ HaTypajJbHBIM IIOKAa3aTEJlEeM: OIpEIeNIeHHEe, MpeoOpa3oBaHUE
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEell
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUE MPOLICHTOB.
. Tpu ocHOBHBIE 3a1a4 HA IPOLIEHTHI, pEIlIEHHUE 3a7a4 U3 pealbHON MPaKTUKH
s [IpuMeHeHMe TPU3HAKOB JEIMMOCTH, pAa3JIOKEHHE Ha MHOMKUTEIN
' HaTypaJbHbIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM uucile OpsMas U oOpaTHas
' IIPONIOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaXeHUs
1 IlepemenHbIe, YMCI0BOE 3HAYEHHE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTuMbIe
. 3HAYEHUS TIEPEMEHHBIX
)5 [IpencraBneHre 3aBUCUMOCTH MEXJy BeIMYMHAMHU B BUAE (OPMYJIBL.
' Brruucnenus o popmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
. BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
5 OpnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CoeHue, BBIYMTaHNUE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTETN




3 VYpaBHeHus
11 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
19 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEW JMHEHMHOTO
. YpPaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHEHUI
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOIIBIO YPaBHEHUHI
3.4 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMH U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€pEeMEHHBIMU. PerieHue
3.5 CHUCTEM YpaBHEHHH CII0COOOM MOICTAaHOBKH. [IprMephI pereHus: TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Touky Ha mpsMon
49 Yucnossle IpoMeXyTKH. PaccTosiHue MeX 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOI
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opJuHAaTa
' TOYKH HA KOOPJIAMHATHOM INIOCKOCTH
44 ITpumeps! rpadukoB, 3anaHHbIX Gopmysiamu. UteHune rpauKoB peabHbIX
' 3aBUCUMOCTEHN
4.5 [Honstue pynkuuu. I'papuk pynknuu. CroiicTBa pyHKuIMM
4.6 Jluneitnasa pynkuus, e€ rpadux. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpPaBHEHUN U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
. KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMppPalMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHATIBHBIX YHCET
CpoiicTBa apu(MeTHyecKuX KBaJpaTHBIX KOPHEM M UX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUI " BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA




9 KVIACC

1.3 Crenens ¢ 1enpIM IokasareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKEeHUs
51 KBagpartuelii  TpEXwieH, pa3lloKEHUE KBAaJpaTHOIO TPEXWIEHA Ha
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKCHHE, JICIICHUE allreOpandecKux apooei
24 PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, (opMyla KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUi, CBOASAIMIMXCA K JIMHEWHBIM U KBaIPATHBIM
33 [Ipocreiimme qpoOHO-pallMOHALHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTalus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C ABYMs NlepeMeHHbIMU. [Ipumeps! penieHus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemenue TekcTOBBIX 3a71a4 anredpandeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUH
il Ilonartue @ynkuun. OO6IacTb ONpeneNeHuss M MHOXKECTBO 3HAYEHU
' ¢ynkuuu. CriocoObl 3a1aHust PYHKIMM
4.2 I'paduk pynkuuu. YreHne cBONCTB QYHKIUU 1O €€ rpaduxy
4.3 [Tpumepst rpadukoB PYHKIIUN, OTPAKAIOIINX PEeATTbHBIE TIPOIIECCHI
44 @OyHKIMM, ONHCHIBAIOLINE MPSAMYI0 M OOpaTHYIO MpPOINOPLHOHAIBHbIE
' 3aBHCUMOCTH, UX IrpauKu
4.5 @yHKIMU y =x7, y = X7
4.6 Oyukimu y = [x, y = |x]|
4.7 I'padmuueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucia U BEIUMCIIEHUSA

1.1

ParronanbHbIe YMCa, WPpPAMOHATBHBIC YHCIIA, KOHEUHBIE M OCCKOHECYHBIC
JIECSITUYHBIE TPOOH

MHOeCTBO ,I[GﬁCTBHTGJ'IBHBIX YqHuCell, I[Cf/iCTBHT@J'IBHBIC qucia KakK

OCeCKOHEYHBIC JCCATHYHBIC IpOOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE

12 MEXJly MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTENbHBIX YUCEI
1.3 ApudmeTndeckne IeiHCTBUS C IEHCTBUTEILHBIMHI YUCIAMU
W3mepenus, npuOiamxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEr0 MUPA,
14 JUTMTENIFHOCTh TIPOLIECCOB B OKpy»katomeM wmupe. [IpubmmkénHoe 3HaueHHne
. BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue yucen. [Ipukuaka u oueHka
pEe3yJIbTATOB BBIYMCIIEHU
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInneliHoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. PelieHue ypaBHeHH, CBOASIINXCS K KBaJPaTHBIM
54 bukBagpatHoe ypaBHeHue. lIpumMepsl pemieHHs ypaBHEHUH TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucreM qByX JTMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
, 9 Pemenne cucrem AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOMU CTEIIEHH
2.10 ['padmueckas uHTEpIpETALUs CUCTEMBI YPaBHEHHH C IBYMsI IEPEMEHHBIMU
2.11 Pemenre TekCTOBBIX 33714 anreOpandecKumM CrocoooM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJIHOW ITEPEMEHHOMN
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
2.15 KBazpaTHble HEpaBEHCTBA




['padmyeckass uHTEpIIpETalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEePEMEHHBIMU

3 OyHKIMHU

11 KBagpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGomna, koopanHaThl
' BEPIIMHBI TapadoIIbl, 0Ch CAMMETPUHU TapadoIIbl

3.2 I'paduxu Gynkuit y=kx, y=kx+b u ux cBOHUCTBa

3.3 I'paduxu Gynkuuit y=k/x, y = x° 1 UX CBOHCTBa

34 I'padpuku GyHKIMI , 1 UX CBOWCTBA
4 YucioBble OCIE0BATEIBHOCTH

il Onpenenenue u cnocoObl 3aJaHNUs YMCIOBBIX MIOCIEI0BATENbHOCTEN. 3a1aHne
' MOCIIC0BATEIFHOCTH PEKYPPEHTHOU (popMyIioii U GOpMYIIOH #-TO WiieHa

4o Apudmernueckast mnporpeccus. Dopmyibl n-ro 4wieHa apuPMETHYECKOn
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

43 I'eomerpuueckass mnporpeccus. DopMmyibl 7n-ro wWieHa T€OMETPUUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

4 N300pakeHre WieHOB apU(PMETHUEeCKOM M TIeoMeTpUUYEecKOW mporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbI€ NMPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OINKCAHUsl pPeallbHBIX IMPOIECCOB U SBICHUH, IpU

pEIIeHNH 3aa4 U3 IpYruxX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPHUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaJbHBIX YHCEJ, MPU3HAKU
JIETMMOCTH, 1LI€JI0€ YUCIIO0, MOAYJIb YHCJia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJApaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIAa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOYJIEH, aJireOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMYy]T Pa3HOCTH KBaJApaToB H

KBaaApaTa CyYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUsS pelIeHUi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATUAMU: QYHKIUS, TpaPuK QYHKIHH, HYJIH
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
POTNIOPIIMOHATILHOCTb, JINHEHHAST PYHKIIUS, KBa{paTUIHAsT PYHKIIUS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS
3aja4 U3 JPyruxX y4eOHBIX MPEIMETOB U PEalbHON JKU3HU; YMEHUE

BbIpaXkaTb OpPMYJIaMHU 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBW)KEHHUE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HaJIOTH, 33aJjaui U3 00JacTH YIpaBIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHCTEMBI [0 YCIOBUIO 3a/ayM,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIy4YE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peuiaTh 3aJa4d, B TOM YUCJE U3 MOBCEAHEBHOMN XU3HM, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJLICIIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXKIYy MNPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, MPOCKITHS,
nmogobue  Quryp, TOmOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIFHO TOYKH W TPSMOI; YMEHHE PAcIlO3HABATh PABEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  HapauIedbHOCTh |

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U ILIOLIAAN Kpyra, ooObema
IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIN

CHUMBOJIbBHOMY OITMCAaHHIO

13

14

YMeHHne oOomnepupoBaTh MOHATHSAMHU: NPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPAWUHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX W PEIICHMS 3a7ad, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,




15

16

HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE W3BJCKaTh, HHTEPIPETUPOBATh H  MPEOOPA3OBHIBATH
uH(pOpMAIIMIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUMBHIC BEJIWYUHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIC W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHS MATeMaTHKHU KaK HAyKH, MPUBOAUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'5 10O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Yucia 1 BEIUUCIIEHUS

1.1

HaTypaJ'IBHBIC H 1eJIbIC YnCIa. HpI/IBHaKI/I JCIINMOCTH LICJIBIX YHUCEII

OOBIKHOBEHHBIE M JCCATHYHBIC JPOOHM, TPOLEHTH, OECKOHEUYHBIC

2 MepUOANYECKHEe IpooH

13 Panmonaneubie uncna. Apudmernyeckue Omepanuud ¢ palydoHATIbHBIMU
' YUCIaMu

L4 JlelicTBUTENBHBIE Yncha. ApUPMETHIECKUE OTIEPALINH C IEHCTBUTEIbHBIMU
' YUCIaMHU

s [TpubnmkEHHBIC BBIYMCIICHHS, TIPABUJIa OKPYTJICHUS, IPUKHIKA U OIICHKA
. pe3yabpTaTa BEIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BbykBeHHble BbIpakeHHs (BBIPaXXEHUS C IEPEMEHHBIMHU )

25 Crenenb ¢ uenbiM nokazatesneM. CTENEHb C pallMOHAIBHBIM MOKAa3aTEIeM.
' CBoiicTBa cTeneHU

2.3 MHorouIeHbI

2.4 Anrebpaunyeckas 1po0b

5 s Apudmernueckuii  KopeHb  HaTypajbHOM  cremeHu. JleiictBus ¢
' apupMETHUYECKUMH KOPHSIMH HaTypaIbHOW CTETICHU
3 VYpaBHEHUs 1 HEPABEHCTBA

31 ensie 1 mpoOHO-panMoHaNbHBIE YpaBHEHHS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 [ensie u npoOHO-parmoHaAIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

33 Pemenue TeKCTOBBIX 3a1a4
4 Uucnoble NOCIIeI0BATENbHOCTH

4.1 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHus OCIEA0BATEILHOCTEN




Apudmernueckass M reoMeTpuueckas mnporpeccuu. Popmyra CIOXHBIX

4.2
MIPOIICHTOB
5 OyHKIUH
OyHknusa, crnocoObl 3amanus (GyHkiuu. [paduk Pynkmuu. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm  QyHkuum.
5.1 [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBI ¢GyHKIud. HawuOonpliee W HauMeHbIIee
3Ha4eHHEe (PYHKLUU HA IPOMEKYTKE
6 Koopannats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojipHUKU
7.4 OKpy’KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4eCKUX BEIUYUH
7.6 BekTops!l Ha TI0CKOCTH
8 BeposiTHOCTB 1M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3SATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YHEHHUKA
» Anre6pa, 7 xknacc/ Maxapsrue FO.H., Munmiox H.I'., Hemmkos K.U. u

np.;2025

» AunreGpa, 8 kiacc/ Makapsiues FO.H., Munnatok H.I'., Hemiko K.U. u np.;

2025




» Anrebpa, 9 knacc/ MakapsrueB FO.H., Munarox H.I'., Hemkos K.U. u np.,
2025

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://m.edsoo.ru
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