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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 00IIEero 00pa3oBaHMs: OHA
obecreuynBaeT W3Y4YCHUE JPYTUX JTUCHUIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK U
T'YMaHUTAPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOJOJIKEHUsT 00pa3oBaHMs U B
MOBCEAHEBHON >ku3HU. Pa3zBute y oOydYaromuxcsi Hay4yHBIX MPEACTABICHUN O
MPOUCXOKJICHUM M CYIIHOCTH alreOpandeckux aOCTpakiui, Crnocode OTpaKeHUs
MaTEMaTUYeCKOM HAyKOW SIBJICHUH ¥ TPOIECCOB B TPHUPOAEC U OOIIECTBE, pPOJIHU
MaTeMaTUYECKOr0 MOJECIUPOBAHUS B HAYYHOM IO3HAHWU M B NPAKTHKE CHOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KA4eCTB MBIIUICHUSI, HEOOXOIUMBIX JIs
ajantaiyy B COBPEMEHHOM IMdpoBoM oOmiecTBe. M3yueHue anreOpbl oOecrieurBaeT
pa3BUTHE yMEHUA HAOMIOJaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIILICHHS, CIOCOOHOCTH apryMEHTHUPOBAaHHO 0OOCHOBBIBATh CBOU JCHCTBUS
U BBIBOJBI, (OpMyNHpOBaTh yTBepkIeHua. OcBoeHHE Kypca aiuredOpbl oOecreyrBaeT
Pa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOYyYalOlIUXCS: OHU HCIOJIB3YIOT JIETyKTUBHBIE U
WHIYKTUBHBIE pAacCYXJICHHsS, O000OLIEHHEe U KOHKPETU3alMio, a0CTparupoBaHue U
anajoruto. OOydeHue anreOpe NpeArnoiaraeT 3HAYUTENbHBIM OOBEM CaMOCTOATEIbHOU
NEATEIbBHOCTH OOYYalolUXCs, IMOATOMY CaMOCTOSITENIbHOE pelIeHue 3ajad  SIBISECTCS
peanu3anuei e TeIbHOCTHOTO MPUHITUIIA 00yUEeHUSI.

B cTpyktype mnporpammbl y4eOHOro Kypca «Auredpa» Jsi OCHOBHOTO OOIIETro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp KaTeIbHO-METOANYECKHE TUHUU: «Uucna u
BBIYUCIICHUS», «ANTeOpanuecKkue  BBIPAKECHUS», «YPABHEHUS] U  HEPABEHCTBAY,
«Dyukuny. Kaxpas W3 3TUX COAEPKATEIBHO-METOAMYECKUX JIMHUNA pa3BUBACTCA Ha
MPOTSHKEHUHU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICUCTBYS C APYTMMU €ro JuHusIMu. B xoze
U3y4YeHUsT y4yeOHOTrO Kypca OOy4aromMMCsl TPUXOJUTCA JIOTUYECKU PaACCYKIaTh,
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B IporpaMmy y4eOHOTO
Kypca «AnreOpa» BKJIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEJCTABICHHBIE BO BCEX
OCHOBHBIX pa3lielax MaTeMaTU4YeCKOro OOpa30BaHUS U CIIOCOOCTBYIOIIME OBJIAJICHHUIO
00yJaronMMucs OCHOB YHHMBEPCAJIBHOTO MaTeMaTH4ecKOro s3bika. CojepkaTrenbHOM U
CTPYKTYPHOUM OCOOEHHOCTBIO YU4EOHOTO Kypca «Anredpa» SBISETCS €ro UHTETPUPOBAHHBIN
XapakTep.

Conepxxanue nuHUM «YHHClIa WM BBIYMCICHUSD CIYKUT OCHOBOHM ISl JajJbHEHIIEro
U3YYCHUSI MAaTEMAaTHUKH, CIOCOOCTBYET pa3BUTHUIO Yy OOYyYaromuXcsi JIOTHYECKOTO
MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOIH30BATHCS AIITOPUTMAMH, & TAKKE TPHOOPETCHHUIO
MPAKTUYECKUX HABBIKOB, HECOOXOAMUMBIX JJIs TTIOBCEIHEBHOM >XM3HU. Pa3BUTHE MOHATHUS O
Yycje Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHHS CBSA3aHO C palMOHAJIBLHBIMU U
UpparmoHaIbHBIMU YUCIaMU, (GOPMUPOBAHUEM MPEJICTABICHUNA O JICHCTBUTEIHLHOM YHUCIIC.
3aBepiieHre OCBOSHUS YHCIIOBOM JIMHUHA OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHUIO.

Conepxkanue NByX anreOpamdecKkux JUHUN — «AnreOpandeckue BBIPAKCHUS» U
«YpaBHEHHMs] W HEpPaBEHCTBa» CHOCOOCTBYeT (POPMUPOBAHUIO Yy  OOyYarolIUXCs



MaTEMaTUYEeCKOro anmnapara, HeOOXOAUMOTro JIJIsl pelIeHUs 3aJad MaTeMaTHKU, CMEXHBIX
NpPEIMETOB U MPaKTHUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOro OOIIEro
o0pa3zoBaHMsl Y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT pPAIMOHAIBHBIX BBIPAKECHUH.
Anrebpa JEMOHCTpUPYET 3HAYEHUE MATEMaTUKM KakK s3bIKa I [OCTPOCHUS
MaTeMaTHYECKUX MOJeJNeH, OMUCaHMsI MPOLIECCOB U SIBJICHHUM peanbHOro Mupa. B 3amaun
o0ydeHus: airedpe BXOAST TaKKe JalbHEiIIee pa3BUTHE aJTOPUTMUYECKOTO MBIILICHUS,
HE0OXOMMOr0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca HH(POPMATUKH, U OBJIaJICHUE HABBIKAMU
JNEAyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHne CHUMBOJNBHBIX (OpM  CHOCOOCTBYET
pa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanre (PyHKIIMOHATHHO-TPA(PUIECKON JMHUM HAIEICHO Ha IMOJYYCHHE
oOyyJaronmuMucs 3HaHUM O (PYHKIUSX Kak BaKHEHIIeH MaTeMaTH4ecKOW MOJenu s
ONMCAHUs U UCCIIEJOBAHNS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUN B MPUPOJE U OOLIECTBE.
W3ydenne matepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYaIOIIMXCS YMEHHS HCIIOJNb30BaTh
pa3nIMyYHbIe BBIPA3UTEIbHBIC CPEACTBA S3bIKA MAaTEMATUKH — CIOBECHBIC, CHMBOJIMYECKUE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHME TMPEJCTABICHUN O POJIM MaTEMaTUKH B
Pa3BUTHU [UBUIN3ALUU U KYJIbTYPHI.

CornacHo y4yeOHOMY IulaHy B 7-9 kjaccax u3y4aeTcsi y4eOHBI Kypc «Aaredpar,
KOTOPBIN BKIIIOUAET CIEAYIONINE OCHOBHBIC pa3felibl coAep aHus: «Yncaa v BBIYUCICHUS,
«Anredpanyeckue BhIPAKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DYHKIIMM.

Ha u3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 waco: B 7 kimacce — 102
yaca (3 gaca B Hezeno), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce — 102 gaca (3
yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMoOHaNBHBIMU YKciIaMu. PemeHne 3amad U3 peanbHOW MPAKTUKKA HA YacTH, HA
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a/la4M Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlOIMyCcTHMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, TpaBUjla PaCKPbITUS CKOOOK U MPUBEIEHUS MOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaJpar pasHocTH. Popmysia pa3sHOCTH KBaaparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPAaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEeHHH. COCTaBJIE€HHWE YPABHEHHUM MO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca v opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelieHrne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast Jpodb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumu. YUrenne cBoicTB dyHKumuu mno e€ rpaduky. [Ipumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



OyHKIUU, OMHUCHIBAIONIME TPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSAMO.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ysbTaToOB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl perieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JI0KEHUEM HAa MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOU. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH TapadoJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  MOCHENOBATENBHOCTUUMCIOBBIE  MOCIEA0BATEIBHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



ININIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA»» HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pe3yJbTAThI OCBOCHMS IPOrpaMMbl Y4eOHOro Kypca «AmreOpay
XapaKTEPHU3YOTCH:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NPOSIBIECHUEM HMHTEpPEca K IMPOUUIOMY M HACTOSIIEMY POCCHMCKONM MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JOCTHKECHHUSIM POCCUUCKMX MATEMATUKOB M POCCHMCKOU
MaTeMaTUYECKOU IIKOJIbI, K HUCIIOJb30BAaHUIO 3THX JOCTIKCHUN B JIPYTMX HayKax u
MPUKIAAHBIX cdepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpaklaHWHA W peali3allii ero mpas,
MPEACTABICHHEM O MaTEMaTUYECKUX OCHOBaX ()YHKUMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYP, SBJICHU, IPOLEAYp TPAXAAHCKOTO O0IIecCTBa (HalpuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJIGHMIO JTHUYECKMX IMpOOJieM, CBS3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JIOCTHKEHHI HAayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3TUYECKHUX
MIPUHIIUIOB B JAEATEIBHOCTU YYEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUH MPaKTUYECKHX  3a]ad
MaTeMaTUYECKOW  HANpaBJICHHOCTH, OCO3HAHMEM  BAXKHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsl Ha TPOTSHKEHUM BCEH JKU3HM JUISl  YCHENTHOW mpodecCHuOHATbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOJWMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJIMBHUIYyaJIbHOW TPAEKTOPUU OOpa30BaHMSI M >KU3HEHHBIX IUIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K SMOIMOHAJIbHOMY M 3CTETUYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCcKnuX OOBEKTOB, 3a/ay, pEeIIEeHUN, paACCYX ACHUH, YMEHUIO BHUJACTbH
MaTeMaTU4YeCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHUEHTAalMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS 4YeJIOBEeKa, MPUPOJAbI U OOIIEeCTBa,
MOHUMAHUEM MAaTeMAaTHYeCKOW HAYKH Kak c(epbl YEJIOBEUYECKOU NEATEeIbHOCTH, HTAoOB
e€ pa3BUTUS W 3HAYUMOCTH JUIS Pa3BUTUS IMBWIM3ALMKM, OBJAJACHUEM SI3BIKOM
MaTeMaTUKM W MaTEMAaTHYEeCKOM KyJIbTYpOH KakK CpEeACTBOM MO3HAaHUS MHDa,
OBJIJICHUEM MPOCTEUIIMMH HABBIKAMH UCCIIEA0BATEIBCKON 1€ TEIIbHOCTH;

6) ¢usnyeckoe BocnuTtaHue, GopMUpPOBaAHHME KYJAbTYPbI 310POBbH H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:



TOTOBHOCTBIO NMPUMEHSTh MAaTEMAaTUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbs,
BEJICHUSI 3JI0pOBOTO OOpa3a >KH3HU (340POBOE MUTaHUE, COAJAaHCUPOBAHHBIA PEKUM
3aHATHHI U OTIIbIXA, peryisipHas Gu3ndeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKA
pediekcuy, MpPU3HAHWEM CBOEro IpaBa Ha OMIMOKY M TakKOro K€ TMpaBa JIpYyroro
YEJI0BEKa;

7) 3K0JIOTHYecKOe BOCTIMTAHME:

OpUEHTallMed Ha TPUMEHEHUE MAaTeMAaTHUYeCKHX 3HAHUW I pElIeHHs] 3ajad B
00JIaCTH COXPAHHOCTH OKPY’KalOIIEH Cpelbl, TUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HX
BO3MOJKHBIX TIOCIEACTBUN JJII OKpYXarolWEed cpeapl, OCO3HAHHEM TIJI00AJIBHOIO
XapakTepa 9KOJOTHYECKHUX MPoOJIeM U IMyTel UX peleHHs;

8) ajanTanus kK M3MEHSIOIIUMCS YCJIOBUSIM COLUAIBHON M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYI0 IEATE€IbHOCTb, B TOM YHUCJIE YMEHHE
YUHUTBCS y JIPYTUX JIIOACH, MpUoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHUA,
HAaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HE0OX0IUMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HaHHI, B TOM YHCIEe (OPMYyIUPOBATH
UJeH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh Ae(ULUUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIONTUI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbBIC PEIICHUS
U AeicTBuUs, (OpMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue qeicTBUA:

e BBISBIATH U XapAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHHM MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIPEEIICHUS MTOHATHI, yCTaHaBJIMBATh CYILIECTBEHHBIN NpU3HAK
KJaccu(uKanuu, OCHOBaHUS [UJIi OO0OOIIEHUS U CpaBHEHUS, KpUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIPUHUMATH, bopMyIUpOBATH 17} peoOpazoBbIBAThH CYKIEHUS:
YTBEPAUTENbHBIE U OTPUIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

e BBIBJISITH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOPEYMS B
(dakTax, JaHHBIX, HAOMIOJEHUAX U YTBEPKICHUSX, MpeajiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W MPOTUBOPEY U,

e Jl€NIaThb BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIHOUEHUHN, YMO3aKIFOUEHUH 10 aHAJIOTHH;



pazOupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKACHHM (MpsMble U OT
NPOTUBHOIO), TMPOBOJAUTH CAMOCTOSITEIbHO HECJIOXXHBIE  JI0KAa3aTeIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BHICTPAWBATh apTyMEHTALIUIO, IPUBOJAUTH MIPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh cIoco0 pelieHus: yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penieHus, BbBIOMpaTh HaubOoJee MOAXOIAUUMNA C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nucciienoBare/bCKHe AeiiCTBUS.

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUIA HMHCTPYMEHT ITO3HAHMS,
GopMynupOBaTh  BOMPOCHI,  (UKCUPYIOIIUME  MPOTUBOpEUHE, MpodIemMy,
CaMOCTOSITENIbHO yCTaHABIMBAaTh MCKOMOE M JaHHOE, (HOpMHUpOBATh TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTh IO  CAaMOCTOSITEIbBHO  COCTABICHHOMY IUIaHYy  HECIIOXHBIN
DKCIIEPUMEHT, HEOONBIIOE MCCIEAOBAHWE II0 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;
CaMOCTOSITENIbHO (OPMYJIMpPOBaTh OOOOIIEHHUSI M BBIBOJBI IO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIOJIEHUS, UCCIEJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 0000IICHUN;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpoOllecca, a TakKe BBbIIBUTaTh
IPEIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH ~ HEAOCTATOYHOCTh M HM30BITOYHOCTH  MH(POPMAIMH, JaHHBIX,
HEOOXOAMMBIX IS PEIICHMS 3aa4H,

BBIOWpATh, aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh W  HWHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BBIOMpATh (opMy TMpeACTaBICHUS WH(DOpPMAIUU U WILTIOCTPUPOBATH PEIllaeMble
3aJ1ayd CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi M MX KOMOWHAIIUSIMH,
OIICHUBATh HAJAEKHOCTh HHPOPMAIIUU 110 KPUTEPHUSIM, TTPEITIOKCHHBIM YIUTEIIEM
WK CPOPMYJIIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXKICHUS B COOTBETCTBHM C YCIOBUSMHU U
HeasiMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOJYy pELIEHUs 3aJauu,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YJIbTAT;

B X0J€ OOCYXICHMs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBI,
npoOiemMbl, permaeMoil 3aJayM, BBICKA3bIBaTh WEH, HAIEJICHHbIE HAa MOMCK
pElIeHUs, CONMOCTABISTh CBOMU CYXKJEHHUSA C CYXACHUSMHU JAPYTUX YYACTHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe U CXOJCTBO IMO3UIIMM, B KOPPEKTHOU popme
(GopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



e TMPEACTABIATh pE3yJibTaThl PELICHUS 3aJauyM, SKCIEPUMEHTA, HCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSATEIBLHO BbIOMpATh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
Ipe3eHTAIllMU U OCOOEHHOCTEH ayAUTOPUH;

e TMOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHIWBUIYaTbHOU
pabOTHI IPH PEIICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

e TMPUHUMATH 1I€Jb COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThl, pacrpeaeisTh BUAbl pabOT, TOrOBAPUBATHCS, O0OCYKIATh
MIPOIIECC U PE3YIbTAT PadO0ThI, 0000IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e y4YacTBOBaTh B IpyHMHoOBBIX (GopMax paboThl (0O0CYX)ACHHS, OOMEH MHEHHSIMH,
MO3TOBBIE IITYpMbl W JApPYTU€), BBIIOJHATH CBOIO YacTh paboOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBUSI C JIPYTUMHU YJI€HAMU KOMAaH]IbI, OIICHUBATh
KauyecTBO CBOETO BKJa/ia B OOIINI MPOIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSI.

PeryjsiTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicTBUSA
Camoopranuzamnus:

e CaMOCTOSITEIBHO COCTABJIATH IIJIaH, aJTOPUTM pElIeHUs 3a7auu (WM €ro 4acTh),
BbIOMpaTh COCOO pelIeHUsl ¢ y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh W KOPPEKTUPOBATH BapHUaHTHI PEIICHUH C
y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBI HHTEJIEKT:

e BIAJAETHh CIIOCOOAMH CAMOIPOBEPKH, CAMOKOHTpPOJS Mpolecca W pe3ysbTara
pelIeHrsT MaTeMaTHIeCKON 3aa4u;

e TIPENBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh NPU PEIICHUU 3aJa4uH,
BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBUE pe3yJibTaTa [EATEIbHOCTH IOCTABICHHOM WENu |
YCIIOBHSIM, OOBSCHATH TPUYMHBI JAOCTIKCHUS WM HEJIOCTHIKEHUS IIEIH,
HAXOJHUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obydyenus B 7 kjiacce 00y4Jarouuics MOJYYUT CISAYIONTNE MPEIMETHBIC
pPE3yJIbTATHI:

Yuciia ¥ BBIYUCTCHUS

BreinonHaTh, coueras yCTHbIE M TUCbMEHHBIE MPUEMBI, apuMeTHYecKre AeUCTBUS
C pallMOHAILHBIMHU YHCJIAMU.

Haxonuth 3Ha4eHUS YHCIIOBBIX BBIPAKEHUH, MPUMEHSITh pa3HOOOpa3HbIE CIIOCOOBI
Y TIPUEMBI BBIYMCIICHUS 3HAYEHUN JPOOHBIX BRIPAKEHUH, COJIEPIKAIINX OOBIKHOBEHHBIE U
JECATUYHBIE POOH.



[lepexoauTs OT oOAHOW (OpPMBI 3amUCU 4YHUcCeN K JApyrod (mpeoOpa3oBbIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YACTHOCTU B
OCCKOHEUHYIO JICCSITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAJIBHBIC YKCIIA.

OKpyTasTh yucna.

BpINONHATE NPUKUAKY W OLIEHKY pe3yJibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUMU
YUCJIOBBIX BBIPAKECHHUI. BBIONHATE JEUCTBUS CO CTENEHSIMU C HAaTypalbHbIMU
ITOKA3aTEeIIMHU.

[IpuMeHATs TPU3HAKK JEITMMOCTH, PA3J0KEHHE HAa MHOXKHUTEIW HATypPalbHbBIX
quced.

Pemats npakTUKO-OpUEHTUPOBAHHBIE 33/1a4U, CBSA3aHHBIEC C OTHOIICHUEM BEIUYMH,
MPONOPLIMOHAIBHOCTBIO ~ BEJIMYMH, [MPOIEHTAMH, HWHTEPIPETUPOBATh  PE3YyJIbTAThI
peleHns 3a1a4d ¢ y4€TOM OIpAHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMM PacCMaTpUBAEMBIX
0OBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonb3oBath anredpandyeckyrd TEPMUHOJIOTHIO M CHUMBOJIMKY, MPUMEHSTH €€ B
IPOLIECCE OCBOEHUS Y4eOHOr0 MaTepuaia.

Haxogute 3HaueHuss OYKBEHHBIX BBIPAKECHHU TIPU 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

BoimonasaTh npeoOpa3oBaHMs 1ENIOTO BBIPAKEHUS B MHOTOYIEH MPUBEICHUEM
MOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpInonHAT YMHOXEHUE OJHOUIEHA HA MHOTOYIEH U MHOTOYWIEHAa HA MHOTOYJIEH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymeCTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTENIM C MIOMOIIBIO BEIHECEHHUS
3a CKOOKHM OOIIEero MHOXUTENs, TPYNIUPOBKU CllaraeMblX, MpUMEHEHUs (HopMys
COKpPAILEHHOIO YMHOKEHHUS.

[IpumensTe npeoOpa3oBaHUsT MHOTOWICHOB JUISl PEHICHUS Pa3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATHHON MPAKTUKH.

HUcnonbp30BaTh CBOMCTBAa CTENEHEHM C HATYPAJIbHBIMUA IOKA3aTEISIMHU IS
peoOpa30BaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate iMHelHbIE ypaBHEHUS C OHOM IIEPEMEHHOM, IPUMEHSIA [IPaBUIIa IIepexoaa
OT MCXOAHOTO YpPaBHEHHS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, SABISETCS JU YHUCIO
KOPHEM YpaBHEHUSI.

[IpumensaTy Tpaduueckue METONbl MPU PEIICHUH JTUHEHHBIX ypaBHEHUN M WX
CUCTEM.

[TonGupaThk npuUMepHI Map Yrced, SBISIIOMIUXCS PEIICHUEM JTUHEHHOTO0 YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOM IUIOCKOCTU TrpaduK JIMHEHMHOTO ypaBHEHMS C JBYMs
EepPEeMEHHBIMH, MOIB3YSICh TPpahUKOM, MPUBOJUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cuctemsl IByX JUHEUHBIX YPABHEHHM C ABYMS IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBisATh M peniaTh JMHEHHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX YpaBHEHUMN
0 YCIOBUIO 3aJlayd, HWHTEPHOPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJayu
NOJIYYEHHBIN PE3YIIbTAT.

DOyHKIUU

N3o0paxkath Ha KOOPJAMHATHOM MPAMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATh YKCIIOBBIE NPOMEXKYTKH Ha
areOpanvyeckoM si3bIKeE.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku TMHENHbIX QyHKUUA. CTpouTh rpaduk GyHKIHUH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIMI M3BECTHBIE 3aBUCMMOCTH MEXK]Y BEIMYMHAMMU:
CKOpPOCTb, BpEMs, pPacCTOSHME, 1[€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBLHOCTD,
BpeMs, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaduueckuil cnocoO TMPEACTABICHUS U aHalu3a HWHQopMaIuu,
M3BJIEKAaTh M HHTEPIPETUPOBATH MH(POPMALMIO W3 TPaUKOB pEANbHBIX MPOLECCOB H
3aBUCUMOCTEMN.

K koH1y 00yuenust B 8 kiacce oOydyaroluiicss MOTYYUT CIEAYIOUIUE MPEAMETHbIE
pEe3yJbTaTHI:

Yucna v BBIYUCICHUSA

Hcnonp30BaTh HaYaJIbHBIE NPEACTABIEHUS O MHOKECTBE JIEUCTBUTEIBHBIX YUCET
IUIs CPaBHEHMs, OKPYIJIEHUS M BBIYMCICHHUH, H300pa)xkaTh JEHCTBUTENbHBIE 4YHCIIA
TOYKaMH Ha KOOPAMHATHOM ITPSMOM.

[IpuMeHATh MOHATHE  ApUPMETHYECKOr0  KBAJAPATHOTO  KOPHSA, HAXOIWUTh
KBaJpaTHbIE KOPHHU, MCHOJb3yd TMpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COAEpXkAIIMX KBaJpaTHbIE KOPHHU, MCIOJB3Ys CBOWCTBA
KOpHEM.

Hcnonp30Bath 3anmucu OOJIBIINX U MaJIbIX YKCET C IOMOIIBIO JIECATUUYHBIX ApooOei
u crenenent yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsTh TOHATHE CTETICHU C LEJIbIM MOKa3aTeNleM, BBIIOJIHATH MPeoOpa3oBaHUsI
BBIPAKEHUI, COAEPKALIUX CTEIIEHU C LHEIBbIM [TOKA3aTEIEM.

BbINONHATE TOXKAECTBEHHBIE NPEOOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIN.



[IpumensaTy npeoOpa3oBaHUsl BBIPAKEHUH JUIsl PEIICHUS PA3IMYHBIX 3aa4 U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA
Pemate mHENHbBIEC, KBaApPATHBIC YPABHEHHS U PALIMOHAJIBHBIE YPABHEHUS, CBOSIINECS K
HHUM, CUCTEMBI JBYX YPABHEHUU C JIByMS IEPEMEHHBIMU.

[IpoBoauTH MpoOCTEHIINE WCCIECTOBAHNS YPABHEHUNW U CHCTEM YpPaBHEHHUI, B TOM
yyclie C TMPUMEHEHHEeM Tpaduueckux MpeacTaBieHuil (ycTaHaBiIUBaTh, WMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexonuThb OT CIOBECHOH (HOPMYIHUPOBKH 3a/1a4uil K €€ alreOpandeckoil MOJENH ¢
MIOMOIIBIO COCTABJICHUSI YPABHECHUS WJIM CHUCTEMBl YPABHEHUW, WHTEPHPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJIyUYEHHBIN pe3yJIbTart.

[IprMeHATP CBOWCTBA YHCIIOBBIX HEPABEHCTB Il CPAaBHEHHUs, OLICHKHU, PELIATh
JIMHEWHbIC HEPABEHCTBA C OJHON NEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTe ¥ HCMHOIB30BaTh (PYHKIMOHAIbHBIC TOHATHA M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYCHUsI), OMNpEAeNATh 3HaueHWEe (YHKIMU [0 3HAYCHUIO
aprymMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIUA BUA:

y = k/x,y=x2,y=x3,y = ||, y = VX, OIiCBIBaTb CBOJCTBA YHCIOBOMN (YHKIHUH 110
e€ rpaduxy.

K xoniry oOydyenus B 9 kijiacce 00y4aromuics MOJIyYUT CIETYIOIINE MPEIMETHBIC
pEe3yJbTaTHI:

Yucna v BBIYUCICHUSA

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIEC U UPPALMOHATIBHBIE YHCIIA.

Boimonasate apudMernyeckue NEUCTBUS € PAlMOHAIBHBIMU UYHCIAMHU, COYETas
YCTHBIE W MUCHMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUS C UPPANUOHATBLHBIMU
YUCIIAMM.

Haxonute 3HaueHHsi cTemeHeW C UEJbIMH TNOKA3aTesIMH M KOPHEH, BBIYUCIISTH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyryisiTh  JEWCTBUTEIBHBIE  YHUCIA, BBIIOJHATH MPUKUAKY  pe3yJbTara
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate ynMHEVHBIE M KBaJIpaTHBIE YPABHECHUS, YPABHEHHS, CBOISIIMECS K HUM,
MpoCTelIme ApOOHO-pAIMOHAIBHBIC YPABHCHHUS.

Pemate cuctempl AByX JTMHENHBIX YPAaBHEHUW C JBYMSI IEPEMEHHBIMUA U CHCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SABJISCTCS JIMHECUHBIM.

Pemate TekcToBBIE 3a/1aun aareOpanvyecKuM CIIOCOOOM C MOMOIIBI0 COCTaBJICHUS
YPABHEHHUS WU CUCTEMBI JIBYX YPAaBHEHUM C IBYMs IEPEMEHHBIMU.



[IpoBoauTh HpoCTENIINE UCCIEAOBAHUS YPAaBHEHUW W CUCTEM ypaBHEHUW, B TOM
qucjae ¢ MpUMEHEeHHeM TIpaduyecKuX IMpeJCcTaBlIeHU (yCcTaHAaBIMBAaTh, HWMEET JIU
ypaBHEHHE WJIM CUCTEMa YPaBHEHUM PEILICHHMS, €CJIM UMEET, TO CKOJIBKO, U IIpouee).

Pemiars nuHeliHbIe HEPABEHCTBA, KBAJpaTHBIE HEPABEHCTBA, U300paXKaTh PEILICHUE
HEPABEHCTB HA YHCJIIOBOM MPSMOM, 3alUCHIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTtembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPABEHCTB Ha YHCIOBOM
MPSAMOM, 3aIUCBIBaTh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBate  (yHKIMM HU3ydeHHBIX BUJOB. [loka3biBaTh CXEMaTUYECKH

pacrooKeHue Ha KOOPJMHATHOH MI0cKoCTH rpadukoB GyHKImiA Buaa: Yy = KX, y = kx +
b,y =ki/x,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HauCHHil
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth M u300pakaTh CXEMaTUYECKU TpaduKH KBAIPATUUYHBIX (YHKLIUMH,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUN MO UX IpaduKam.

Pacnio3naBaTh KBagpaTHUyHYIO (QYHKUMIO 1O (opMyJie, NPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOTPeccH

Pacno3naBaTe apu(MeTHYECKYI0 M TE€OMETPUYECKYIO MPOTPECCUU IMPHU Pa3HbIX
cnoco0ax 3aaHusl.

BbINOMHATE BBIYMCIEHUS C UCIIOJIb30BaHUEM (POPMYJ N-T0 ujieHa apupMETHUYECKOM
Y T€OMETPUYECKOUN IIPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300paxxaTh 4eHbI OCIEI0BATETbHOCTH TOYKaMH Ha KOOPAUHATHOM TJIOCKOCTH.

Pewmate 3amauu, CBA3aHHBIE C YMCIOBBIMU IOCJIEAOBATEILHOCTSIMU, B TOM YHCIIE
3aJlauM U3 peaNbHOM JKU3HHU (C UCTOIb30BAaHUEM KAJIbKYJISATOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos
Ne n/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPAMMBbI Beero KonTpoJbHbIe
padoTsbI
1 Yucia 1 BerumciieHus. ParimoHabHbpIe Yrcia 24 1
2 Anrebpanyeckue BhIpaXKeHUs 27 1
3 YpaBHEHUS 1 HEPABCHCTBA 21 1
4 Koopaunats! u rpaduku. OyHKIMu 20 1
5 [ToBTOpeHue u 0600IICHNE 10 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Uucna u Beruucinenus. KBagpaTaeie KOpHU 15 bubmmorexa LIOK
- B P https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTENeHsb ¢ 1ebIM 7 bu6mmorexa [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 bubnnoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuotexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnunorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHBIE HOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. uCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 5 0

I[TPOIT'PAMME



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 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bu6nmoreka [IOK
YHCIIa. https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
o . 1 1
YHIHHH 6 https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJTHOM TIEPEMEHHOIA. https://m.edso0.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubnnorexa [JOK
. 14 1
ypaBHEHHUIA. https://m.edsoo.ru/7f419d08
bu6 OK
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 16 1 hgpi?;;ﬁ;iilru 176419408
YucroBble OCIE0BATENBHOCTH 15 1 bubmoreia LIOK
A https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bubmmoteka IIOK
3HaHHH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 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

INOYPOYHOE IIVTAHUPOBAHUE
INIOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Kourtpousb
HbIe
padoThI

Jdara nzyyenus

Ta

70

7B

[Ipu3Haky nenuMoCTH U Pa3aoKEeHHUE Ha
MHOHUTENN HATYPAIBHBIX YHCEII IIPU
pelieHnH 3a1a4 (IOBTOPEHUE)

MpmuoxectBa uucen. [lonsarue palnnoOHaJIbHOI'O
qucia. HpeI[CTaBJ'ICHI/IC padOHAJIBHBIX YUCCII
B BUAC OCCATUYHBIX ,up06el71

02.09

04.09

02.09

05.09

02.09.24

5.09.24

beckoHeuHble necATUYHBIE IEPUOANYECKIE
npobu. beckoHeuHble HENEPUOANYECKHE
JECSITUUHbIE TPOOH KaK UppalMOHaIbHbIE
quciaa

CBolicTBa AEUCTBUHN € palllOHAILHBIMU
YUCIaAMHU

06.09

09.09

07.09

09.09

6.09.24

9.09.24

Apudmerndeckre IeHCTBUS C
palMoOHATBHBIMU YKCIaMU. Berancienue
3HAYEHUW BBIPAKEHUH C LEIBIMU YUCIaMU U
JIECATUYHBIMH IPOOSMU

11.09

12.09

12.09.24




Apudmernueckue 1eicTBUS C
palMOHAIBHBIMY YHCIIaMH. Brrancienue
3HAUYCHHUH BBIPAXKEHUH C LEIBIMU YUCIIAMH U
NECATUIHBIMH JPOOIMU

13.09

14.09

13.09.24

Apudmernaeckue I1eUCTBUS C
paloHaIbHBIMU YHUCIAMHU

18.09

19.09

19.09.24

CpaBHeHHe, YOS IOYMBAHUE JECATUYHBIX
Ipobeil U 1enbIX Yucel

CpaBHeHue, ynopsa0uuBaHue
OOBIKHOBEHHBIX JIpOOEH U LIEbIX YUCE

20.09

23.09

21.09

23.09

20.09.24

23.09.24

10

CpaBHeHI/Ie, YHOpAAOYNBAHUC pALITMOHAJIBHBIX
YHUCCJI C BBIIIOJTHCHUEM HX HpeO6pa30BaHHﬁ

25.09

26.09

26.09.24

11

12

ITonsiTHE cTENEeHU ¢ HaTypaJlbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

Brlunciaenue creneHu ¢ HaTypaJIbHbIM
IIoKa3aTcjiemM

27.09

30.09

28.09

30.09

27.09.24

30.09.24

13

Brruncnenue 3Ha4eHUs BHIPAXKEHUH,
COJIEpXKAIINX CTETeHb C HaTYPaJbHBIM
IMoKa3aTejIeEM

02.10

03.10

3.10.24

14

VYMHOXXEHHE U JeJIEHNEe CTeIIeHEH ¢
HaTypaJbHBIM TTOKa3aTesieM. 3amich
OOIBIINX YHUCET C IIOMOIIBIO CTEIEHEN YKCIa
10

04.10

05.10

4.10.24




Bo3ssenenue B cTerneHb ¢ HaTypajlbHbIM

7.10.24

15 noxasarenem npowssenenus u creneHn 07.10 07.10

Pemenne oCHOBHBIX 3a/1a4 Ha IpoOu u3 10.10.24
16 | beanbHoil mpakTHKK. HaxoxneHue apobu ot

BEJIMYMHBI U BEJIMYMHEI 110 €€ 1podH 09.10 10.10

Pemienne oCHOBHBIX 3a/1a4 Ha MIPOLIEHTHI U3 11.10.24
17 | beanbHOi mpakTuku. Haxoxaenue nporenTa

OT BEJTUYMHBI ¥ BEIMYUHBI 110 €€ MPOICHTY 11.10 12.10

Pemrenne ocHOBHBIX 3a/1a4 Ha IPOOH U 14.10.24
18 MIPOLICHTHI 14.10 14.10

Pemenne 3a1a4 U3 peaabHON MIPAKTUKH, 17.10.24
19 comepammux panmonanbHbIe dHCTa 16.10 17.10

Peanbnbie 3aBucumoctu. [Ipsimas 18.10.24
20 IPONOPLMOHAIIbHAS 3aBUCUMOCTD 18.10 19.10

Peanpubie 3aBucumocT. O0paTHas 21.10.24
21 MIPOTOPIIMOHAIbHAS 3aBUCUMOCTD 21.10 21.10

Pemienue 3a1a4 Ha psAMYIO U OOpaTHYIO 24.10.24
22 IIPONOPLUOHAIIBHBIE 3aBUCUMOCTH 23.10 24.10

Peanbnpie 3aBucumoctu. [IpakTuko- 25.10.24
23 OpPUEHTUPOBAaHHBIE 3a/1a4H 25.10 26.10

KonTtponpHas padora Ne 1 mo teme "Uucna u 07.11.24
24 pprucnenus. PanuonansHabie uncna” 06.11 07.11




bykBeHHbIe BelpaxkeHus. Haxoxnenue

8.11.24

25 3uauenus OYKBEHHOTO BBIPAXKCHHUS 08.11 09.11

JlonycTrMble 3HaYEHUS IEPEMEHHBIX B 11.11.24
26 | ppipamennn 11.11 11.11

[IpeoOpazoBanue hopmMyt Il BEIpaKEHUS 14.11.24
27 3aaHHOI BEJINYUHBI 13.11 14.11
og  Bbrumcnenus mo gopmynam 15.11 16.11 15.11.24
og  Toxzmectso. J0Ka3aTenbCTBO TOXK/ECTB 18.11 18.11 18.11.24

ToxxecTBeHHBIC TPEOOPa30BaHUS 21.11.24
30 | OYKBEHHBIX BHIP@KCHUIL: PACKPBITHE CKOOOK

U TIpUBEJIEHUE MOJOOHBIX ClIaraeMbIX 20.11 21.11

ToxecTBeHHBIEC TTPEOOPA30BAHUS 22.11.24
31  OYKBCHHBIX BBIP@KCHUIA C IPUMCHEHUEM

MPaBHII 22.11 23.11

ToxxaecTBeHHbIE TpeoOpazoBaHUs 25.11.24
32 OYKBEHHBIX BBIpa)KEHUN 25.11 25.11

CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeJIEM. 28.11.24
33  IlpousBeneHue creneHen ¢ OAMHAKOBBIMU

OCHOBaHUSIMU 27.11 28.11

YacTHOE cTeleHell ¢ OQMHAKOBEIMHI 29.11.24
34 ocHoBaHMAME 29.11 30.11




35 Bo3BeneHne cTerenu B CTENEHD 02.12 02.12 02.12.24
VYMHOXKEHHNE U IEJICHUE CTEIIEHEN C 5.02.12
36 OJIMHAKOBLIMU IIOKA3aTEISIMU 04.12 05.12
OnHousieH U ero cTaHaapTHHINA BUl. CTENeHb 6.02.12
37 ¥ K0dhdumeHT oxHowieHa. ClIoxKeHHE U
BBIYUTAHUE MOJOOHBIX OJHOUYWICHOB 06.12 07.12
Bo3sBenenue ogHo4ieHa B CTENEHb. 9.02.12
38 | ymuoxkenue OJTHOYJIEHOB 09.12 09.12
MHOTro4JIeH M €r0 CTaH apTHBIN BU]I. 12.02.12
39 | Crenens MuorouneHa 11.12 12.12
40 Ci10’keHHE U BBIYUTAaHHE MHOTOUYJIEHOB 13.12 14.12 13.02.12
41 VYMHOXKEHNE OQHOWIEHa Ha MHOTOWIEH 16.12 16.12 16.02.12
42 VYMHOX€EHNE MHOTOYJIEHAa Ha MHOTOUWIEH 18.12 19.12 19.02.12
[TpeoOpazoBaHue IENOTO BHIPAKECHUS B 20.02.12
43 ~ MHOTOYICH C IPUMCHCHHUEM IIPaBHII
NEWCTBUI ¢ MHOTOWIEHAMH U OHOWIEHAMH 20.12 21.12
44  Dopmyna KBajpaTa CyMMBI IBYX BBIPaXCHUH 23.12 23.12 23.02.12
®dopmyra KBajipaTa pa3HOCTH JIBYX 26.02.12
45 BBIPAXEHUI 25.12 26.12
46 [IpousBenennie pa3HOCTU U CYMMBI JIBYX 2712 28.12 27.02.12

BbIpakeHM. DopMysa pa3HOCTH KBAaJIpaTOB




JIBYX BBIPAXKECHUI

Pa3nojkeHre MHOTOUJI€HOB HA MHOYKHUTEIIH. 30.02.12
47 Bpmecenue 00IIETO MHOYKUTEIS 32 CKOOKU 30.12 30.12

PasnoxeHrne MHOrOUI€Ha HA MHOYKUTEIN 13.01.25
48 MeromOM TpYIIHPOBKH 13.01 13.01

Boiienenue noiaHoro kBajapara JBy4sieHa B 16.01.25
49 pripaxennn 15.01 16.01

Paznoxxenne MHOTOUIEHA HA MHOKUTEIH 17.01.25
50 pa3nUYHBIMU METOJaMU 17.01 18.01

Kontponbnas paborta Ne 2 o reme 20.01.25
51 "AnreOpanyeckue BbIpaxeHus" 20.01 20.01

[Tonsitue ypaBuenus. Kopenb ypaBHeHUS. 23.01.25
52 CaolicTBa ypaBHEHUH C OAHON EPEMEHHOM.

PaBHOCUIIBHOCTE YypaBHEHUI 22.01 23.01

[TonsTue u o0muMit BUA TUHEHHOTO 24.01.25
53 | YPaBHEHHS C OJIHOU NepeMeHHOH. Hncio

KOpHEH JIMHEWHOTO YpaBHEHUS 24.01 25.01

Jlunelinoe ypaBHEHHE ¢ OHOM MEPEMEHHOM, 27.01.25
54 pelleHNE JINHENHBIX ypaBHEHUI 27.01 27.01

Pemenue nuueitHOro ypaBHEHHUS ¢ OJTHOM 30.01.25
55 nepemeHHoit 29.01 30.01




CocraBiieHre OYKBECHHBIX BBIPOKEHUH 110 31.01.25
56 YCIIOBHIO TEKCTOBOM 3aJ1auu 31.01 01.02

Pemenye TeKCTOBBIX 3a1a4 C [IOMOIIBIO 3.02.25
57 | 1uHeitHbIX ypaBHEHUI 03.02 03.02

Pemenue 3a1a4 ¢ moMoIIbI0 TMHEUHBIX 6.02.25
58  ypapnenuii 05.02 06.02
59 Pemenne 3amau 07.02 08.02 7.02.25

JluneitHOE ypaBHEHHE C JBYMsI IEPEMEHHBIMU 10.02.25
60  yero pelieHue 10.02 10.02

['paduk TUHEHHOTO ypaBHEHUS C IBYMS 13.02.25
61 NIEPEMEHHBIMU 12.02 13.02

Cucrema 1ByX JTUHEHHBIX YPaBHEHHH ¢ 14.02.25
62 JBYMsI IEpEMEHHBIMU 14.02 15.02

I'paduueckuii MeTOJI peIIeHust CUCTEM 17.02.25
g3  MHCHHBIX ypaBHEHUH C JBYM:

NePEMEHHBIMU 17.02 17.02

Pemenue cucrem 1ByX TUHEHHBIX YpaBHEHHM 20.02.25
64 rpaduvecku 19.02 20.02

Pemenue cucrem 1ByX TUHEHHBIX YpaBHEHHM 21.02.25
65 METOHAOM ITOJACTaHOBKH 21.02 22.02
66 24.02 24.02 24.02.25

Pemenne cucreM IByX JIMHEWHBIX YPaBHEHHUU




METOAO0M CIIOXKCHUA

Pemenue cucteM ABYX JTUHEHHBIX YpaBHEHUN 27.02.25
67  CABYMs [ICPEMCHHBIMI KOMOHHUPOBAHHEIM

crocooom 26.02 27.02
gg  PelucHue cuCTeM ypaBHCHHII 28 28.02 01.03 28.02.25
g9  PelcHHe cuCTeM ypaBHCHHIT 03.03 03.03 3.03.03

Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEMBI 6.03.03
70 numeitnsix ypaBHEHUH 05.03 06.03

Perienne npakTHKO-OPUEHTUPOBAHHBIX 33144 7.03.03
71 ¢ mOMOIBIO CHCTEMBI IMHEHHBIX YPABHEHMUIA 07.03 10.03

KonTtponsHast padora Ne 3 o teme 10.03.03
72 "JIyneiinbie ypaBHeHus" 1 10.03 13.03
73 Koopnunara touku Ha mpsiMoit 12.03 15.03 13.03.03
74 UHCIIOBBIC IPOMEKYTKH 14.03 17.03 14.03.03

PaccrosiHne Mexy 1ByMsl TOUKaMU 17.03.03
75 koOpaMHATHOM TPSIMOIL 17.03 20.03

[TpssMoyronbHas crucTeMa KoopAuHAT, ocu OX 20.03.03
6 yoy 19.03 31.03
77 KoopaunaTs! TOUKH Ha MIIOCKOCTH 21.03 03.04 21.03.03
78 31.03 05.04 31.03.03

[Tonsitue rpaduka. [Tpumeps! 3aBUCUMOCTEH,




3aJJaHHBIX TPaPUKOM

79  Yrenue rpaukoB peanbHbIX 3aBUCHMOCTEH 02.04 07.04 3.04.25

go  UreHue rpauKOB pealbHbIX 3aBUCHMOCTCH 04.04 10.04 4.04.25

g1 | Urenue rpaduKos, 3aJaHHBIX HOpMyTaMH 07.04 12.04 7.04.25
[lonarne pyHKIMU. APTyMEHT U 3HAaYCHUE 10.04.25

82 dynxuun 09.04 14.04

g3  llomsrue rpaduka Qpynkunnu 11.04 17.04 11.04.25
CsotictBa ¢yHkiuii. OnpeneneHue CBONCTB 14.04.25

84 ¢GyHKIMY IO TpaduKy 14.04 19.04

g5 | Jluneiinas ¢pynkuus y =kx + b u e€ rpaduk 16.04 21.04 17.04.25
CaoiicTBa TMHEIHOW QPYHKIIUU. YTIOBOM 18.04.25

86 K03 PULIMEHT MpsIMOit 18.04 24.04

g7 | IIpsiMas IpOMOPIMOHAIBHOCTH 1 €€ rpaduk 21.04 26.04 21.04.25
BriBoa popmyiibl muHEHHOM GyHKIMK 1O 24.04.25

88 3aJIaHHBIM YCIIOBUSIM 23.04 28.04

g9 | [Iocrpoenue rpaduka nMHEHHON QYHKIMH 25.04 05.05 25.04.25
B3aumHoe pacnionoxenue rpagukon 28.04.25

90  jwmseiinoi ¢byHKIIN 28.04 12.05
OyHkuus y = [X| 1 e€ rpaduk 30.04 15.05 5.05.25

91




KonTtponbnast padora Ne 4 o teme 12.05.25
92 "Koopnunats! u rpaduku. Oynkuun" 1 05.05 17.05
93 [ToBTOpenue. Parmonaibubie yncia 1 07.05 19.05 15.05.25

[ToBTopenue. CTeneHb ¢ HATypaIbHBIM 16.05.25
94 pokasarenem 1 12.05 22.05

[ToBTOpenue. OHOUIEHB 1 MHOTOWIEHBI. 19.05.25
95 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1 14.05 24.05

[ToBTOpenue. JInHeiHbIe ypaBHEHHUSI. 22.05.25
96  Cucremst ypaBHEHUU 1 16.05 26.05
g7 lloBropenue. PyHKuMHK 1 19.05 29.05 23.05.25
gg  Urorosas KoHTpoOsBbHAs paboTa 1 21.05 31.05 26.05.25
g9 O6obmenne sHaHUH 1 23.05 29.05.25
100 O0001eHre 3HaHUH 1 26.05 30.05.25
101 O060011IEHNE 3HAHUH 1 28.05
102 O06001IeHNE 3HAHUHA 1 30.05

OBHIEE  KOJIMYECTBO  YACOB T1IO 102 -

[TPOT'PAMME




8 KVIACC

Ne mi/m Tema ypoka KommuectBo yacoB [ara n3yuyenus
Bcero | Kontpon | 8a 80 8B
bHBIC
paboThI
1 Anrebpanueckas 1poOb 1 02.09 02.09 04.09
2 JlomycTUMBble 3HAUCHHSI IEPEMEHHBIX, 1 04.09 05.09
BXOJISIIIUX B aJIreOpanyecKre BEIPaKEHUS 05.09
3 O06nacTh OnpeAeICHHs pallMOHAILHOTO 1
BeIpakeHUs1. Hanboupliee u HanMeHblIee 05.09 07.09
3HAYCHHE anreOpandeckon Apoou 06.09
4 OcHOBHOE CBOICTBO anre6pa1:1qecxon Ipoowu. 1 09.09 11.09
CoxkpartieHue anredpandeckon qpoou 09.09
5 CoxkparieHne aredpandeckon qpoou 1 12.09 11.09 12.09
6 [IpuBenenue anredpanveckoil 1podu K HOBOMY 1 12.09 14.09
3HAMEHATENI0 13.09
7 [TpuBenenue anredpandeckux Apoodei K 1 18.09 18.09
0011eMy 3HAMEHATETI0 19.09
8 Crnosxenune anreOpandeckux apodei 1 20.09 19.09 19.09
9 BerunTanue anredpandyeckux apooeit 1 23.09 23.09 21.09
10 YMHOXeHHE alreOpandeckux Ipooei 1 26.09 25.09 25.09
11 Jlenenue anrebpandeckux Apodei 1 27.09 26.09 26.09
12 ToxnecTBeHHOE MTPeoOpa30BaHNE BBIPAKEHUIH, 1
30.09 28.09
COJICpIKaNINX aNredpandecKue Ipoou 30.09
13 BolpaskeHne nepeMeHHBIX U3 Pa3InYHbIX 1 02.10 02.10
dbopmyi 03.10
14 [TpumeHenne npeoOpa3oBaHMii BEIpAXKEHUH, 1
COJIepIKaNINX anredpandeckue Ipodu, JIs 03.10 03.10
peleHus 3a1a4 04.10
15 Kontponbnas padora Ne 1 mo teme 1 1
"AnreOpanyeckas qpo0s" 07.10 07.10 05.10




16

[TonsiTe 06 MpparMoOHaTFHOM YHUCIIE.
MHOXeCTBO NEHCTBUTENbHBIX YHCET

10.10

09.10

09.10

17

OxpyrieHue JeMCTBUTEIbHBIX YUCEN J10
3alaHHOrO paspsaa

11.10

10.10

10.10

18

Jecaruunplie MpUOIMKEHNS UPPALIMOHATBHBIX
YHCEJI C 3aJAHHON TOYHOCTBIO

14.10

14.10

12.10

19

CpaBHeHUE IEUCTBUTEIBHBIX YUCEI 110
IpaBUJIaM U Ha KOOPJIMHATHOW MPSIMON

17.10

16.10

16.10

20

KBaaparHbIil KOPEHB U3 YUCIIA.
Apudmernueckuil KBapaTHbII KOPEHb

18.10

17.10

17.10

21

Haxoxnenne 3Ha4eHUN BBIPAKEHUN,
coJiepKalx apu(pMeTHIECKHM KBaIpaTHbINA
KOpEHb

21.10

21.10

19.10

22

YpaBHeHue Busa x> = a

24.10

23.10

23.10

23

CpaBHEHHE U OLIEHKA BBIPAXKEHUH,
coJiepKalluX KBajapaTHble KopHU. Haxoxnenue
npUOIMKEHHBIX 3HAUEHUH KBaJJPAaTHOT'O KOPHS
U3 ymuclia

25.10

24.10

24.10

24

CpaBHeHI/Ie " YIIOPAJOYHNBAHUC pAllUOHAJIBHBIX
N MppallOHAJIIBHBIX YUCEII, 3alITMCAaHHBIX C
MMOMOIIBIO KBAAPATHBIX KOpHeﬁ

07.11

06.11

26.10

25

CaoiicTBa apu(PMETHIECKOTO KBAAPATHOTO
KopHs1. KBajipaTHbIl KOpeHb U3 TPOU3BEACHUS
u 1po0u

08.11

07.11

06.11

26

CaotiicTBa apu(pMETUYECKOTO KBAIPATHOTO
KopHsi. KBajipaTHbIil KOPEHb U3 CTENEHU

11.11

11.11

07.11

27

[TpumeHeHHEe CBOWCTB apu(pMETUIECKOTO
KBaJIpaTHOTO KOpHsI. BeiHECEHHEe MHOXKUTES
M3-110J1 3HaKa KOpHs

14.11

13.11

09.11

28

[TpumeHneHue cBOMCTB apu(hMETHIECKOTO
KBaJpaTHOIrO KOpHsA. BHeceHne MHOXUTENA
IOJ] 3HAK KOPHS

15.11

1411

13.11

29

ToxxecTBeHHBIEC TPEOOPA30BAHMS YUCTOBBIX
BBIPKEHUI, COZEpKAlUX KBaIpaTHbIE KOPHU

18.11

18.11

14.11




30

OcBoOo0XIeHNE OT UPPAIMOHATTBHOCTU U

JIBOMHBIX PAUKAJIOB B alre0OpanvecKux 20.11 16.11
BBIPAKECHUSIX 21.11
31 OO0muit PI/I,Z[ KBaJPaTHOTO YpaBHEHUSI. 2111 2011
[IpuBeaéHHOE KBapAaTHOE YpaBHEHHE 22.11
32 Hermnonnbie kBagpaTHBIE YPABHEHHS U CIIOCOOBI 2511 2111
UX pelIeHus 25.11
33 Pemenre HeMmoMHBIX KBaJIpaTHBIX YPaBHEHUI 28.11 27.11 23.11
34 Pemienne kBagpaTHOTO ypaBHEHUS BBIICICHUEM 28.11
27.11
KBaJIpaTa JBy4YJIeHA 29.11
35 dopMya KOpHEH KBaIPaTHOTO YpaBHEHUS 02.12 02.12 28.11
36 Pemenune kBajpaTHOTO ypaBHEHHUS C TIOMOIIBIO 30.11
04.12
dbopMyIbl 05.12
37 Pemenue kBagpaTHBIX ypaBHEHUI 06.12 05.12 04.12
38 Teopema Bueta. Teopema, oOparHas Teopeme 5.12
09.12
Buera 09.12
39 Pemenue 3ananuii Ha IPUMEHEHNE TEOPEMBI, 7.12
9 11.12
obpatHoit Teopeme Buera 12.12
40 Pemienne ypaBHeHUH, CBOASIIMXCA K 11.12
12.12
KBaJIPaTHBIM 13.12
41 [Tpocreiimme 1poOHO-pallMOHATbHbIE 12.12
16.12
ypaBHEHUS 16.12
42 Pemenue 1po6HO-pallMOHANIbHBIX YpaBHEHHH 19.12 18.12 14.12
43 Pemienre TeKCTOBBIX 3a71a4 ¢ IOMOIIBIO 18.12
M 19.12
KBaJIpaTHBIX YPaBHEHUMH 20.12
44 Pemenune npakTuko-opueHTUPOBAHHBIX 33124 C 23.12 19.12
MOMOIUIbIO KBaJIPaTHBIX YpaBHEHUHN 23.12 '
45 Permienue nuccienoBaTeIbCKUX 3a0a4 C 21.12
. 25.12
MOMOIUIbIO KBaJIPaTHBIX YpaBHEHUHN 26.12
46 KBanpaTnslii TpéxuneH 27.12 26.12 25.12
47 Kopuu kBaspaTHOrO TpéXuiieHa 30.12 30.12 26.12
48 Pa3noxxeHue kBaspaTHOro TpEXWIEHA HA 28.12
. 13.01
JTUHEWHBIE MHOKUTETU 13.01
49 Pemenue 3aiannii ¢ mpuMeHEHUEM 16.01 15.01 15.01




Pa3NoXKEeHUs KBaIpaTHOTO TpEXUIeHa Ha
MHO>KUTEIH

50

Kontponbnas padora Ne 2 o Teme
"KBanpatusie kopau. KBagpatHbie ypaBHEHUS.
KBanpatsbiil TpéxusieH"

17.01

16.01

16.01

51

JIuneiHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMH,
ero rpaduk

20.01

20.01

18.01

52

I'padpuaeckuii criocod pemeHusi JTUHEHHOTO
ypaBHEHUS ¢ ABYMs IepeMeHHbIMU. [Iprumepbl
pellIeHus TMHEHHOTO YPaBHEHUS C IBYMSI
MEPEMEHHBIMH B IEJIBIX YHCIIAX

23.01

22.01

22.01

53

Cucremsl 1ByX YpaBHEHUU C IBYMS
IIEpEMEHHBIMU. B3anMHoOe pacronoxenue
rpaduKoB TUHEHHBIX YpaBHEHUI Ha
KOOPAMHATHOM IIOCKOCTH

24.01

23.01

23.01

54

Cucremsl IByX YpaBHEHUU C JBYMS
nepeMeHHbIMU. ['padruecknii cmocob pereHus

27.01

27.01

25.01

55

Cucremsbl 1ByX YpaBHEHUU C JBYMS
MepEeMEHHbIMU. MeTOJ1 peleHus noJICTAHOBKOM

30.01

29.01

29.01

56

CucreMsl 1ByX ypaBHEHUH C IByMs
IIepEeMEHHBIMU. MeTOo1 peLlIeHUs] CII0KEHUEM

31.01

30.01

30.01

57

CucreMbl HETMHEMHBIX YPaBHEHUH.
['padmyeckuii cmocob penieHus

03.02

03.02

01.02

58

HccnenoBanue U pelieHue CUCTEM JTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

06.02

05.02

05.02

59

['padpuaeckoe perieHne CUCTEM ypaBHEHH,
OJIHO M3 KOTOPBIX HEJTMHEHHOE

07.02

06.02

06.02

60

Cnioco0 moJICTaHOBKH JIJIsl pEIICHUS
HEJIMHEHHBIX CHCTEM YpaBHEHUH ¢ ABYMs
NEPEMCHHBIMHU, OJHO N3 KOTOPBIX JIMHEHHOE

10.02

10.02

08.02

61

PelreHne TeKCTOBBIX 3a1a4 C IIOMOILBIO CUCTEM
JVMHENHBIX YPABHEHUN

13.02

12.02

12.02

62

Penrenuie TeKCTOBEIX 3a7a4 C IOMOIILIO
CUCTEMBI JIMHEMHOI'O Y HEJIMHENHOT'O

14.02

13.02

13.02




ypaBHEHUH

63 Kontponbnas padora Ne 3 mo teme
"VpaBHeHus u HepaBeHCTBA. CUCTEMBI 17.02 15.02
ypaBHEHUN" 17.02

64 UucaoBble HEPAaBEHCTBA: ONPECIICHHUE, 19.02 19.02
npuMepbl. CTporre U HeCTPOrue HepaBEHCTBA 20.02

65 HepaBeHCTBO ¢ 0/1HOI TEPEMEHHOM. 20.02 20.02
JlokazaTenbCTBO HEPABEHCTB 21.02

66 CBOWCTBa YHCIIOBBIX HEPABESHCTB 24.02 24.02 22.02

67 CrnoxeHne U yMHOKEHUE YHUCITIOBBIX 26.02 26.02
HEPaBEHCTB 27.02

68 Bubl uncnoBbeix npoMexyTkoB. O0beHEHNE

27.02 27.02

U TIepecevyeHre YHCIOBBIX TPOMEXKYTKOB 28.02

69 JluHeliHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN
U uXx peuieHue. M3o06pakeHue penieHus Ha 03.03 01.03
YHCIIOBOM MPsIMOI 03.03

70 Pemenue JMHEHHOTO HEPaBEHCTa C OAHOH 05.03 05.03
epEeMEHHOM 06.03

71 PenieHne TMHENHBIX HEPABEHCTB 07.03 06.03 06.03

72 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
NepeMeHHO 1 ux perienue. M3obpaxenue 10.03 12.03
pelIeH!s Ha YUCIOBOM MPSIMO 10.03

73 Pemezme CHCTEMBbI JIMHEHHBIX HEPABEHCTA © 12.03 13.03
OJTHOW TIEpEMEHHOM 13.03

74 Penienne cuctem JIMHENHBIX HEPABEHCTB 14.03 13.03 15.03

75 Konrtponbnas padora Ne 4 o Teme
"VpaBHEHHS U HEpaBeHCTBA. JIMHEWHBIC 17.03 19.03
HEPABEHCTBA U CUCTEMbI HEPABEHCTB" 17.03

76 HOHﬂTMeU ¢bynkun. CrnocoObl 3a1aHUS 19.03 20.03
byHKIMI 20.03

77 O0nacTh onpeseieHns] 1 MHOYKECTBO 3HAUCHUM 20.03 02.04
byHKIIMN 21.03

78 ['padux pyHKINHN 31.03 31.03 03.04

79 CaoticTBa QYHKINH, UX 0TOOpakeHHE Ha 03.04 02.04 05.04




rpaduke

80 [IpumeneHue cBOWCTB (PYHKITUI AL AHATH3A 1 03.04 09.04
rpauKOB peasibHBIX 3aBUCUMOCTEH 04.04

81 UTteHue U MOCTPOCHHE FE)a(l)I/IKOB 1 07.04 10.04
DJIEMEHTAPHBIX (QYHKIMH 07.04

82 DyHKIUS MPSIMON TIPOITOPIIHMOHATILHOM 1
3aBUCHMOCTH, €€ CBOICTBa u rpadux. OyHKIUS 09.04 12.04
y = [x] 10.04

83 OyHKIUSA 06pan101/1 TPONOPLHOHATLHON 1 10.04 16.04
3aBUCUMOCTH, €€ CBOWCTBA U rpadukK 11.04

84 [Toctpoenue rumnepOoIIbI 1 14.04 14.04 17.04

85 DyHKIUS Yy = X* U e€ CBOICTBA 1 17.04 16.04 19.04

86 OyHkIMs y = X* 1 e€ cBoMCcTBa 1 18.04 17.04 23.04

87 Oynkius y = VX 1 e€ cBOMCTBa 1 21.04 21.04 24.04

88 ['paduyeckoe penieHne ypaBHEeHUN 1 24.04 23.04 26.04

89 I'padmyeckoe peneHne CUCTeM YpaBHEHUN 1 25.04 24.04 30.04

90 OmnpezeneHue CTENEHH € LebIM 1 28.04 07.05
OTPHUIIATEIILHBIM TTOKa3aTelIeM 28.04

91 CranaapTHbIi Buj yncia. 3anuck O0JIbIINX U 1 30.04 14.05
MaJIBIX YMCEIl B CTAHAAPTHOM BHJIE 05.05

92 JleiicTBUS ¢ YMClIaMU, 3aITUCAaHHBIMU B 1 05.05 15.05
CTaHapTHOM BUJE 12.05

93 CBolicTBa CTENEHH C IEJIBIM ITOKA3aTEIEM 1 15.05 07.05 17.05

94 [TpeoOpa3oBaHus BBIpAXKEHUN, COACPIKAILINX 1 1205 2105
CTETICHH C IEJIBIM MTOoKa3aTeIeM 16.05

95 ToxnecTBeHoe npeodpazoBaHKe BIPaKEHUH €O 1 14.05 99 05
CTETICHSIMHU 19.05

96 [IpuMeHeHue 3anucu Yucen B CTaHAapTHOM 1
BUJIC TSl BRIPOKEHHS pa3MEPOB M CPaBHEHUS 15.05 94,05
00BEKTOB OKPY’KAIOIIEr0 MUPA, JUTUTEIbHOCTH
MIPOIIECCOB 22.05

97 IToBTOpEHME. TO)K,Z[CCTBCHH(je npeoOpa3oBaHue 1 19.05 28.05
anredpanvyeckux BhIPAKEHUIN 23.05

o8 IToBTropenne. KBanpaTHblii KOpEHb U 1 26.05 21.05 29.05




KBaJlpaTHbIE ypaBHEHUs. Pemenue 3aaau c
MOMOIUIbIO YpaBHEHUI

99 HToroBasi KOHTpoOJIbHAsS paboTa 1 29.05 22.05 31.05
100 [ToBTOpEeHME. YpaBHEHHS H CHCTEMBI 1
. 26.05
ypaBHEHHIH 30.05
101 [ToBTOpenwue. JInneliHbIe HEPABEHCTBA U X 1 - 28.05
CHCTEMBI '
102 O000111eHNE U CUCTEMATU3 AL 1 - 29.05

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




INOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Jdata npoBenenust

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

9-a

9-06

MmuoxecTBO I[Cf/iCTBHTG.HI)HI)IX
YUCCII, HeﬁCTBHTeJ’IBHBIe quciia
KakK 6eCKOHe‘IHI)Ie JCCATUYHBIC
npobu

2.09.24

2.09.24

Apudmernueckue T1eUCTBUS C
JIEHCTBUTEIbHBIMU YU CIIAMH

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEXKIY
MHO>ECTBOM JIEUCTBUTEIBHBIX
YHUCel U MHOXKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHI/IC JIEHCTBUTEIIbHBIX
YHUCCII

4.09.24

5.09.24

9.09.24

4.09.24

5.09.24

9.09.24

Brruncnenue 3HayeHu
BBIPKEHUI C
NEeNCTBUTEIbHBIMH YU CIIAMU

11.09.24

11.09.24

[TpubnmxE€HHOE 3HAUCHHE
BEJIMYMHBI, TOYUHOCTD
NpUOIMKEHUS

[TorpemnocTs
npUOIMKEHHOTO 3HAYCHUS

12.09.24

18.09.24

12.09.24

18.09.24




OxkpyriieHre JeiCTBUTETbHBIX
grcen. [Ipukunka u oneHka
pe3yJIbTaTOB BHIYHCIICHUIN

19.09.24

19.09.24

OHGHO‘IHBIe 1 NPpUKUJTOYHBIC
BBIYUCJICHUSA B IIPAKTHUKO-
OpPUCHTHUPOBAHHBIX 3aJa4ax

23.09.24

23.09.24

10

11

Oynkusa. CrnocoObl 3a1aHus
byHKITIN

CoiictBa ¢yHkiuu. YreHue
CBOMCTB (PyHKIIMH 110 €€
rpaduxy

25.09.24

26.09.24

25.09.24

26.09.24

12

Jluneiinas GyHKIuUS.
I'paduku Gyukimii y = KX, y =
kx + b. CoiictBa u rpaduk
bynKIMn Y = [X|

30.09.24

30.09.24

13

KBanpartuunas ¢pyHkus Buga
y = ax?, e€ rpaduk u cBoOWcTBa

2.10.24

2.10.24

14

15

16

[Tapabo:na, KoOOpAMHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETPUHU NapaboJIbl

KBanparnunas ¢pyHkuums Buga
y = ax? + ¢, e€ rpaduk u
CBOMCTBA

CxeMaruueckoe MOCTpOeHue
rpaKOB KBaIpaTUIHBIX
(GYHKIHIA, 3aTaHHBIX
dopmynamu Buza 'y = a(x +
p)%y =a(x +p)*+q

3.10.24

7.10.24

9.10.24

3.10.24

7.10.24

9.10.24




17

18

19

CxemaTnueckoe nocTpoeHue
rpaduKoB KBaApaTUUHBIX
GbyHKIMIH, 3a1aHHBIX
dbopmynamu Buga 'y = ax* +c,
y=a(x+p)3y=a(x+p)+q

Cxemarnueckoe
pacrnosioxeHue rpaduxa
KBaJIpaTUYHON PyHKINU B
3aBHUCHMOCTH OT 3HAKOB
ko3 durmenta

ANropuT™M OCTPOEHUS
rpaduka KBaapaTHIHON
bynkun. CBoiicTBa
KBaIpaTHYHON QyHKIIMH

10.10.24

14.10.24

16.10.24

10.10.24

14.10.24

16.10.24

20

[Toctpoenue rpaguka
KBaJPaTUYHON (YHKIINH,
olHcaHue €€ CBOMCTB

17.10.24

17.10.24

21

22

23

CaoiicTBa U rpapuk GyHKIUU
y = VX

CaoiicTBa u rpaduk GyHKIMU
y=x

OyHK1uMs 00paTHOU
IPONOPIHUOHATBLHOCTH Y = K/X,
e€ cBoiicTBa U rpaduk

21.10.24

23.10.24

24.10.24

21.10.24

23.10.24

24.10.24

24

25

Uccnenoanue GhyHKIINH 11O
e€ rpaguky

Konrtponsnas padora Ne 1 o
teme "OyHkun"

6.11.24

7.11.24

6.11.24

7.11.24




26

JIuneliHOE ypaBHEHHE.
Pemenne nuHenHbIX
ypaBHEHUH

11.11.24

11.11.24

27

Pemenue ypaBHeHU# ¢ 0HOM
MIEPEMEHHOM, CBOIALIUXCA K
JIMHEUHBIM

13.11.24

13.11.24

28

29

KBanpaTtHoe ypaBHeHue.
Pemenne kBagpaTHbIX
ypaBHEHUU

Pemenue ypaBHeHuii,
CBOJISIIMXCS K KBaJIPaTHBIM

14.11.24

18.11.24

14.11.24

18.11.24

30

bukBaapaTHbie ypaBHEHUS.
Penenne OukBaapaTHBIX
YpaBHEHUU

20.11.24

20.11.24

31

3aMeHa epeMeHHON pu
PEIICHUHU pa3JIMYHBIX
ypaBHEHUH

21.11.24

21.11.24

32

33

34

[Ipumepsl pemeHust
YpaBHEHUH TPETHEU U
YETBEPTOU CTEIICHEN
pa30KEeHUEM Ha MHOKHUTEIHN

Pemenue ypaBHeHUI BBICIIUX

CTETICHEH pa3INYHbIMH
cnocobamu

Pemenue 1poOHbBIX
palMOHATIBHBIX YPaBHEHUN

25.11.24

27.11.24

28.11.24

25.11.24

27.11.24

28.11.24

35

Pemenue npoGHo-
palMOHAIBHBIX YPaBHEHUMN

2.12.24

2.12.24




Pa3IUYHBIMH CIIOCO0aMU

36

37

38

Penrenne TekCTOBBIX 3a/1a4d Ha
JBUKCHHE alreOpandecKuM
METOAOM

Penrenue TekcTOBBIX 33129 HA
paboTy aredpandecKum
METOIOM

Pemenue Pa3JINIHBIX
TCKCTOBBIX 3aJ1a4
anre6pa1/1qec1<I/IM MCTOAOM

4.12.24

5.12.24

9.12.24

4.12.24

5.12.24

9.12.24

39

Kontponbnas padota Ne 2 mo
TeMe "YpaBHEHUS C OJTHOU
nepeMeHHoi"

11.12.24

11.12.24

40

41

42

Pemenne ypaBHeHus ¢ 1Byms
NEePEMEHHBIMH IpapUuecKuM
CII0CO00OM

Hccnenosanue u pemenue
CHCTEM JIMHENHBIX YPaBHEHUI
C IBYMsI IEPEMEHHBIMHU

Cucrema IByX JIMHEMHBIX
YpPaBHEHUU C IBYMS
IIEPEMEHHBIMU U €€ pELICHUE

12.12.24

16.12.24

18.12.24

12.12.24

16.12.24

18.12.24

43

Pemrenne cucreM ypaBHeHUN
C IByMs IEPEMEHHBIMU

19.12.24

19.12.24

44

Pemenne cucrem nByx
ypaBHEHUH, OJJHO U3 KOTOPBIX
JMHENHOE, a IPyroe — BTOPOU
CTEIEHN

23.12.24

23.12.24




45

Pemmenue cucrem us
Pa3JIMYHBIX YPABHEHUI

25.12.24

25.12.24

46

47

48

CucreMbl HETMHEHHBIX
YpaBHEHUU C JIBYMSI
MIEPEMEHHBIMHI

Pewenne cucrem
HEJIMHEMHBIX YpaBHCHUHN

I'paduaeckue criocoOw
pEILICHHS CUCTEM JIBYX
YPaBHEHHI C IByMSI
NIEPEMCHHBIMH

26.12.24

30.12.24

13.01.25

26.12.24

30.12.24

13.01.25

49

Pemienue TEKCTOBBIX 32/1a4 HaA
JBIDKCHHE aareOpandecKuM
cocoooM

15.01.25

15.01.25

50

Pemrenuie TEKCTOBEBIX 3a7a4 Ha
paboty anredpandecKum
CcrocoooM

16.01.25

16.01.25

51

52

53

KontponsHas padora Ne 3 o
teme "Cucrtembl ypaBHEeHHT"

UucnoBble HEPABEHCTBA:
OIIpECIICHUE, IPUMEDPBI.
Crporue u HecTporue
HepaBeHcTBa. CBOMCTBA
YHCIIOBBIX HEPABEHCTB

CrnoxeHue 1 yMHOXKEHUE
YUCJIOBBIX HEPABEHCTB.
OneHka 3HaYeHHUI BBIPAKEHUN

20.01.25

22.01.25

23.01.25

20.01.25

22.01.25

23.01.25

54

Bunnl uncioBEIX

27.01.25

27.01.25




npoMexxyTkoB. O0beTuHEeHNE
¥ TIEPECEYCHNE YHCIOBBIX
POMEXYTKOB

55

JInHeliHbIe HEPABEHCTBA C
OJHOM NEPEMEHHON U UX
pelenue

29.01.25

29.01.25

56

57

Pemenne nuHEeHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHOMN

CucreMbl HEpABEHCTB C
OJHOM MepeMEHHOM

30.01.25

3.02.25

30.01.25

3.02.25

58

Pemenne cucrem u3 n1Byx
JIMHEHHBIX HEPABEHCTB C
OJHOM MepeMEHHOM

5.02.25

5.02.25

59

Pemenne cucrem us
HECKOJILKHMX JTHHEHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHOMN

6.02.25

6.02.25

60

61

62

KBagparHsle HepaBeHCTBA

Pemenne kBagpaTHOTO
HEPABEHCTBA C OJJHOU
NepeMEeHHOI rpaduyeckum
METOA0M

I'paduueckoe penienne
KBaJ[paTHBIX HEPABEHCTB

10.02.25

12.02.25

13.02.25

10.02.25
12.02.25

13.02.25

63

Pemenue kBagpaTHOrO
HEpPaBEHCTBA C OJTHOU
MEPEMEHHON METOJIOM

17.02.25

17.02.25




WHTEPBAaJIOB

64

65

66

67

Pemenue kBaapaTHbIX
HEPaBEHCTB METOJOM
WHTEpBaJIOB

HepaBeHCTBO ¢ 1ByMS
NIEPEMEHHBIMH U €T0
rpadgudeckoe penieHme

CucreMbl HEPaBEHCTB C
JBYMsI IEPEMEHHBIMHU.
['padmyeckuit MeToA pelieHus
CUCTEM HEPaBEHCTB C IBYMsI
nepeMeHHbIMHI. CHUCTEMBbI
HEPaBEHCTB, BKIIIOYAIOLIUE
KBaJJpaTHOE HEPABEHCTBO

Kontponsnas pabora Ne 4 o
teme «HepaBeHcTBa»

19.02.25

20.02.25

24.02.25

26.02.25

19.02.25

20.02.25

24.02.25

26.02.25

68

69

ITonsaTHe yncIOBOM
MOCJIENOBATEILHOCTH. 3aJaHNe
IOCJIEIOBATEILHOCTH
OIIMCATEJIBHO U C IIOMOIILIO
TaOIUIIBL

3agaHue mocie 0BaTEIbHOCTH
pPEKyppeHTHOM hopMyIoil 1
dbopMy1oii N-ro uneHa

27.02.25

3.03.25

27.02.25

3.03.25

70

71

Apudmernueckas nmporpeccus
U €€ CBOMCTBA

®opmyisl N-To wieHa
apudMeTHUECKON mporpeccuu

5.03.25

6.03.25

5.03.25

6.03.25




72

®opMysIbl CyMMBI IEPBBIX N
YJIEHOB apu(MeTHYeCcKoi
IIPOrPECCUU

10.038.25

10.03.25

73

Pemrenue crokeTHBIX 3a4a4 C
MOMOIIBIO apU(METHUECKON
MPOTrpECCUU

12.03.25

12.03.25

74

75

['eomerpuueckas nmporpeccus
U €€ CBOICTBa

®opmyIbl N-To YiieHa
FEeOMETPUUECKON MPOTrPECCHH

13.03.25

17.03.25

13.03.25

17.03.25

76

@opMyIIbI CyMMBI IEPBBIX N
YJICHOB I€OMETPUYECKOU
IIPOrpecCUu

19.03.25

18.03.25

77

78

79

Pemrenue crokeTHBIX 3a4a4 C
ITOMOIIBI0 TEOMETPUIECKON
MPOTrpeCCUu

CymMma 6ecKOHEUHO
yOBIBaroIIeil reoMeTpu4ecKoi
IIPOTPECCUU

CHoxXHEIe IMPOLCHTHI

20.03.25

31.03.25

2.04.25

20.03.25

31.03.25

2.04.25

80

[Ipumenenue hopmyIibl
pacuéra CII0KHBIX IIPOLICHTOB
IIPU PEIICHUH 3a]a4

3.04.25

3.04.25

81

Pewenne npakruko-
OPHUEHTHPOBAHHBIX 3a7a4 ¢
MIPUMEHEHNEM CBOMCTB
apumeTuyecKoil u
T€OMETPHUUYECKON MTPOTPECCUi

7.04.25

7.04.25




82

Kontponsnas padora Ne 5 o
Teme «HucnoBrle
[1I0CJIENOBATEIBHOCTE

9.04.25

9.04.25

83

IToBTOpEHMUE.
JlelicTBUTENBHBIC YKCIA,
CpaBHEHUE JEHCTBUTEIbHBIX
YHCeJl Ha YUCIIOBOM MPAMOI.
Oxkpyrienue, npuOIMKeHuE,
OIICHKA

10.04.25

10.04.25

84

IToBrOopenue. [ercTBus ¢
JICHCTBUTEIILHBIMU YUCIIAMH, B
TOM YHCJIE BO3BEJICHUE B
CTEIEHb U U3BJICUCHUE
KBaJpaTHOI'O KOPHS.

14.04.25

14.04.25

85

[ToBTOpEHME.
[IpeobpazoBanue
anreOpanyecKuX BbIpaKeHU,
coJiepKalINX KBaJpaTHbBIN
KOpEHb

16.04.25

16.04.25

86

[ToBropenue. IIponeHTsl,
OTHOIIEHHSI, IPOTIOPIINH.
Pemienune TekcToBBIX 3a1a4
apru(METHUECKUM CIIOCOO0M

17.04.25

17.04.25

87

[ToBTOpEHME.
AnreGpanyeckoe perieHue
JIMHENHBIX YPAaBHEHUN

21.04.25

21.04.25

88

89

Hrtorosas KOHTpoOJIbHAS
pabota

IToBrOpenue. Pemenue

23.04.25

24.04.25

23.04.25

24.04.25




JIMHEUHBIX CUCTEM YPABHEHUM.
Pemenue 3aau ¢ noMouIpr0
CHUCTEM JIMHEHHBIX YPaBHEHUM

90

IToBrOopenue. Pemenne
KBaJPaTHBIX YPaBHECHUM.
[IpumeHeHue Teopemsl,
obpatHoit Teopeme Buera

28.04.25
28.04.25

91

92

93

94

[ToBrOpenue. Pemenne
JPOOHO-PAIMOHATBHBIX
ypaBHEHUI

IToBTOpeHue. Pemenne
TEKCTOBBIX 3aJ1a4
anreOpanyecKuM crnocodom

IToBTOpeHue. Pemenue
TEKCTOBBIX 3ajay,
OIMCHIBAIOLIUX PEAJIbHBIE
IIPOLIECCHI U SIBJICHMUSI C
MOMOIIBIO (HOPMYIT

[ToBTropenue. CBoiicTBa
rpaduku GyHKUUHN: TUHEHHas,
KBaJ[paTH4YHAasi, KyOuueckas,
obpaTtHoi
MPOMOPLUUOHAIBHOCTH, Y = [X|,
y = Vx. TTocTpoerue rpadukos
GbyHKIMHI, onucaHue Ux
CBOMCTB

30.04.25
30.04.25

5.05.25
5.05.25

7.05.25

7.05.25

12.05.25

12.05.25

95

[ToBTopenue. [TocTpoenue
rpaduKoB KyCOUHbIX (DyHKUIUN
¢ yuérom o0acTu

14.05.25
14.05.25




ornpeneneHus: QyHKIUU

9 HOBTvopeHHe. Pemenue 1 15.05.25 15.05.25
JTUHEHHBIX HEPABCHCTB

97 HOBTOpeHI/Ie; Pemenue 1 19.05.25 19.05.25
CHCTEM JINHEHHBIX HEPABEHCTB

98 [ToBTOpenue. Pemenue 1 91.05.25 21.05.25
KBaJIpAaTHYHBIX HEPABCHCTB
[ToBTOpenwue. Pemenne 22.05.25

99 CHCTEM C KBaJIpaTUYHBIM 1 22.05.25
HEPABCHCTBOM

100 O60061meHue u ) 1
cUCTeMaTH3aIMs 3HAHUH

101 O6o06menne u ) 1
CUCTEMAaTH3AIIHsI 3HAHHHA

102 O60061eHue 1 ) 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







