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HHOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISCTCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOT'O OOIEro 0Opa3oBaHMA: OHA
o0ecrieunBaeT M3yuye€HUE JPYIMX JUCHUIUIMH, KaK eCTeCTBEHHO-HAy4YHOIro, TakK U
TYMaHUTApHOTO LUKJIOB, €€ OCBOCHHE HEOOXOAMMO I MPOJOJDKEHUS 00pa3oBaHUs U B
MOBCEHEBHON JKM3HM. Paszputne y 0OydaromIMXCS HAy4HBIX [MPEICTaBICHUH O
MPOUCXOKACHUM M  CYIIHOCTH aireOpamvyeckux aOCTpakiui, Crnocode OTpakeHHs
MaTEeMaTHYeCKONM HayKoil sBIEHUI W TMpOLECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTEeMaTHYeCKOT0 MOJCIHPOBAHUS B HAYYHOM IIO3HAaHUM M B IPAKTHKE CIHOCOOCTBYET
(OpMUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS M KAYECTB MBIIUICHUS, HEOOXOAMMBIX JIS
aJanrtaidd B COBpeMEHHOM IMdpoBoM obmecTBe. M3ydenue anreOpsl obOecriedynmBacT
pa3BuTHE YyMEHHS HaOIIOIaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICHCTBUS U
BBIBOJIbI, (hOpMYyNnHpoBaTh yTBepxkAeHUs. OcBOeHHE Kypca anredpbsl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOYYAIOIIMXCS: OHU HCIOJB3YIOT JIEAYKTUBHBIE U WHIYKTHBHBIC
paccyxaeHnus, o0oOIIeHHe U KOHKpeTH3aluoo, abcrtparupoBanue M aHanoruiro. OOyueHue
anreOpe  TpeArnoyiaraeT  3HAYUTENbHBIA  OOBEM  CaAMOCTOSATENBHOW  JAEATEIbHOCTH
oOydaromuxcsi, MO3TOMY CaMOCTOSITENIbHOE pEIIeHHWe 3ajad SBISETCS peanu3alueit
JESITeIbHOCTHOTO MPUHIIUTIA 00YJIEHUSI.

B crpyktype mporpamMmbl y4eOHOro Kypca «Amiredpa» sl OCHOBHOTO OOIIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHHMAIOT COAEP)KaTEIbHO-METONYeCKue JIMHUM: «Yucna u
BBIUUCIICHUSY, «ANTeOpanuecKue BhIpaXEHUI», «YpaBHEHUS U HEpaBeHCTBa», «DyHKINN.
Kaxnast u3 3TUX CcomepiKaTebHO-METOMYECKUX JIMHUHM Pa3BUBACTCS Ha MPOTSHKEHUH TPEX
JIeT U3y4eHUs Kypca, B3auMOJICHCTBYsI C APYTUMU €ro TUHUSMU. B xone nzydyenust yaeOHOTO
Kypca OOydJaromuMCsi TPHUXOJUTCS JIOTHUYECKH pPACCYXIaTh, HCIIOIB30BaTh TEOPETHKO-
MHO>KECTBEHHBIM sI3bIK. B cBSi3u ¢ 3TUM B mporpamMmy y4deOHOro Kypca «Anredpa»
BKJIIOYCHBI HEKOTOpPHIE OCHOBBI JIOTHKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTeMaTHYeCKOro oO0pa30BaHUsl M CHOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOUIMMUCS OCHOB
YHHBEPCAIFHOTO MAaTEeMAaTHIECKOTO si3bIKa. ConepKaTenbHON U CTPYKTYPHOH 0COOEHHOCTHIO
yueOHOro Kypca «Anredpay SBISIEeTCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanne JuHUM «Yucna ¥ BBIYUCICHHS» CIYKUT OCHOBOM I JNadbHEUIIEro
W3YYEHHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYAIOMIMXCS JIOTUYECKOTO MBIIIJICHHS,
GbOopMHpPOBaHHIO yMEHHS TOJB30BATHCS  aNTOPUTMAMH, a TakKe MPHOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ui MOBCEIHEBHOM XU3HU. Pa3BuTHE MOHATHS O
YUCJIe HAa YPOBHE OCHOBHOTO o0OIIEero o0pa3oBaHUsS CBA3aHO C pPAIMOHAIBHBIMU H
UppallMOHATILHBIMHA YHUCIIaMH, (OPMUPOBAHUEM MPEICTaBICHUM O IEHCTBUTETHLHOM YHCIIE.
3aBepieHre OCBOSHUS YUCIOBOM JIMHIUHM OTHECEHO K CPETHEMY 00IIeMy 00pa3oBaHUIo.

Copmepxanue AByX anreOpanueckux JMHUH — «AnreOpanueckue BBIPAXKCHHUS» U
«YpaBHEHHSI U  HEPABEHCTBa»  CHOCOOCTBYET (OPMHPOBAHUIO Yy  OOydaroluxcs
MaTEeMaTHYeCKOro ammapaTa, He0OOXOIMMOTO ISl pPEIIeHUs 3aJa4 MaTEeMaTHKH, CMEXHBIX
MPEeIMETOB W MPaKTUKO-OPHEHTHPOBAHHBIX 3ajgad. Ha ypoBHE OCHOBHOTO 0OIIETo
oOpa3oBaHus Y4eOHBII MaTepual TPYNIHUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKEHUH.
Anrebpa JIEMOHCTpPHpPYET 3HAYeHHWE MaTeMAaTHKH KaK s3bIKa JUIS  TIOCTPOCHHS
MaTeMaTHYeCKUX MOJeNel, OMMCaHus TPOIECCOB M SBIEHUI peanbHOro Mupa. B 3amaum
oO0ydyeHHs anreOpe BXOIAT TaKKe JajbHEUINee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS,
HE00XO0IMMOT0, B YACTHOCTH, JIJISI OCBOEHHUS Kypca MH(GOPMATUKU, U OBJAJIEHUE HABBIKAMU
JeTyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue cHMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BHTHIO
BOOOpakeHus, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.



Copepxanne  (DYHKIIMOHATBHO-TpAQUUECKONH JIMHUM HAIeIeHO Ha TOJNydyeHHUe
oOydaroluMuUcs 3HAHUM O (QYHKIUAX KaK BaKHEHIIeH MaTeMaTH4eCKOW MOJeNH Ui
OIMCAHMS U UCCIICAOBAHMS Pa3HOOOpA3HBIX MPOLIECCOB U SBJICHUN B NpUPOAE U OOIIeCTBE.
N3ydyenne martepuana crnocoOCTBYET pPa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh
pa3NUYHbIC BBIPA3UTENIbHBIE CPENCTBA S3bIKA MAaTEMAaTHKU — CIOBECHBIC, CUMBOJHYECKUE,
rpaduyeckue, BHOCUT BKJIaJ B (OPMUPOBAHHE NPEICTABICHUNA O pOJIIM MaTEeMAaTUKU B
Pa3BUTUU TUBUIN3AIUH U KYJIBTYDBHI.

CormacHo ydeOHOMY IU1aHy B 7-9 Kiaccax u3ydaeTcs y4yeOHBIM Kypc «AnrebGpay,
KOTOPBIN BKIIIOYAET CIEAYIOUINE OCHOBHBIC pa3zelibl colepkanus: «Hucna U BBIYUCICHUY,
«AnreOpanyueckre BbIpaKeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha usydenue yuebHOro xypca «Anredpa» orBoautcs 306 ygaco: B 7 kmacce — 102
yaca (3 4aca B Heneno), B 8 kimacce — 102 ygaca (3 yaca B Heento), B 9 kiacce — 102 vaca (3
yaca B HEJIEIII0).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Ymucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIC, IEPEX0 OT OAHON (HOpMBI 3amucu JIpodel K
npyroii. IloHATHe palMOHAIBHOIO YHMCIA, 3alMCh, CpPaBHEHHUE, YIOPSIOYMBAHUE
palMoOHANBHBIX Yucell. Apu(MeTndeckue NeHCTBUSA ¢ palMOHAIbHBIMU yuciaamMu. Pemienue
3aJa4 U3 pealbHOM MPAKTUKK HA YacTH, Ha ApoOu.

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeIeM: ONpe/ieieHne, Ipeodpa3oBaHNe BbIpaKEHUH Ha
OCHOBE OIpeesICH s, 3amich 0oNbIINX Yncel. [IponeHTsl, 3anuck MpOLeHTOB B BHJE APOOH
U ApoOu B BHUJAE NPOLEHTOB. TpHU OCHOBHBIC 3aJaud Ha IPOLEHTHI, pelIeHHE 3a1ad U3
peanbHOU MPAKTUKU.

[IpuMeHEeHHE NPU3HAKOB ACIMMOCTH, DPa3lOKEHHE HAa MHOXKHTEIM HATypalbHBIX
YHUCEL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAXKECHMSI C IEPEMEHHOM. JlomycTuMBbIe 3HaUeHUs
nepeMeHHbIX. [IpencTraBieHne 3aBUCMMOCTH MEXAY BEIWYHMHAMH B BUAE (HOPMYIIBL
Bbruucnienuss no ¢opmynam. IIpeobpazoBaHue OyKBEHHBIX BBIPAKEHHMH, TOKIECTBEHHO
paBHbBIE BBIPAKEHUS, IPaBUiIa PeoOpa30BaHUs CYMM M MPOM3BEICHUM, PaBUIIa PACKPBITHS
CKOOOK M IPUBEJICHUS OJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowrensl u MHorowieHsl. CreneHp MHorouwieHa. CllOKeHHE, BBIYMTAHUE,
YMHOKE€HUE MHOrOWIEHOB. DOpMyJbl COKpAaIlEHHOTO YMHOXXEHMS: KBaJpaT CyMMbl U
kBazpar pasHoctd. PDopMyna pa3sHOCTM KBaapaToB. PasnokeHMe MHOTOWIEHOB Ha
MHOKUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb  ypaBHEHHUs, IpaBwia  npeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUI.

JIuneliHOE ypaBHEHHME C OJHOW NEPEMEHHOMW, YUCIIO KOPHEH JIMHEWMHOIO YpaBHEHHS,
pelleHne JIMHEWHBIX ypaBHeHU. CocTaBiieHHE ypaBHEHMM IO YCIOBHIO 3a1aud. Pemenue
TEKCTOBBIX 33]1a4 C TOMOIIbIO YpaBHEHUI.

JIuHeitHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU U ero rpaduk. Cuctema ABYX JTUHEWHBIX
ypaBHEHUU C ABYMs MEepeMEHHbIMU. PelieHne cucteM ypaBHEHUN CIOCOOOM TOJICTAHOBKH.
[Ipumepsl pemieHns TEKCTOBBIX 3a1a4 ¢ IOMOIIBbIO CHCTEM YPaBHEHUM.

DOyHKIUH

Koopaunarta Touku Ha npsMoil. UncnoBble NMpOMeXyTKH. PaccTosHue Mexny IBymMs
TOYKaMH KOOPAVNHATHOW MPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca 1 opJuHaTa TOUYKH Ha
KOOpJAUHATHOM TuiockocTH. [Ipumeps! rpadukoB, 3agaHHbIX popMynamMu. UteHue rpapukon
peanbHbIX 3aBUcHUMOCTed. Ilonatue ¢ynkumu. I'padux ¢yHkuun. CpoifctBa (QyHKIMI.

Jluneitnas ¢ynkuus, e€ rpaduk. [padux ¢ynkimpm y = [X|. 'padudeckoe pemieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHUMN.
8 KJIACC

Yucia v BbIYUCTICHUA

Ksagparueiii kopenb u3 uucna. [lonstue 00 mppanwoHambHOM uucie. JlecsTuaHbIe
MPUOIKEHNUS UPPAllMOHATBHBIX uncen. CBolicTBa apuMETHUECKUX KBAJPaTHBIX KOpPHEU U
WX TPUMEHEHHE K TMpeoOpa3OoBaHUIO YHCIOBBIX BBIPQXCHHUH W BBIYHCICHHSIM.
JleficTBUTENIbHBIE YHUCIIA.



Crenens ¢ 1enpIM MoKaszaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch YHUCa.

AsiredOpanyeckue BbIpasKeHM sl

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpandeckas apo06b. OCHOBHOE CBOWCTBO anreOpawmdeckoir apodu. CrokeHwue,
BBIUUTAHNE, YMHOKEHHUE, JCICHHE alreOpandeckux IpoOel. PannoHanbHbIe BBIpRXKEHUS U
uX Ipeodpa3oBaHue.

YpaBHeHHs U HEPABEHCTBA

KBangpatHoe ypaBHeHHe, (popMyna KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHWH, CBOIMIIMXCS K JMHEHHBIM M KBagpaTHbIM. Ilpocreiimme npobHO-
palOHaIbHbIC YPaBHEHUS.

I'paduueckas MHTEpIpPETALUS YPABHEHUH C IBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPaBHEHHUN ¢ ABYMS II€PEMEHHBIMU. [IpuMepsl penieHuss CUCTeM HENMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3aa4 alre0OpandeckuM crocoOoM.

UucnoBble HEpaBEeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTD HepaBeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOM IepeMeHHOH. CHCTEeMBbI
JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUH

[Monsatne ¢yakmuu. OONACTh ONpEeNeNeHUuss W MHOXXECTBO 3HAYCHUH (YHKIHH.
CrniocoOsl 3a1anust QyHKIHI.

I'padux ¢ynkuuu. Urenue cBoicTB QyHKIuU 1o e€ rpaduky. [Ipumepst rpadukos
(GyHKLIMH, OTpaXaroLUX pealbHbIe IPOLECCHI.

@OYHKIMH, OIUCHIBAIOLINE IPSIMYIO U 00paTHYIO MPONOPLMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduku. OyHKIMK Y = X2,y = X3, Yy = VX, y=|x|. T'paduueckoe permreHme YpaBHEHUN U
CUCTEM ypaBHEHMH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanyonanbHple  uuclia, HWppalMoOHAIbHBIE YHCIA, KOHEYHble M OeCKOHEYHbIe
JecsITUUHble ApoOu. MHOXKECTBO JEMCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHBIE YHCIa Kak
OecKOHeuHble JecATUYHble JpoOu. B3auMHO O0JHO3HAUYHOE COOTBETCTBHE MEXKAY
MHOECTBOM JICUCTBUTENBHBIX YUCENI U KOOPAUHATHON IIPSMOA.

CpaBHeHue JIeHCTBUTENBHBIX YUCell, apupMeTHIeCKue AEUCTBUS C AEHCTBUTEIbHBIMU
YHUCIIAMH.

PazMepbl 00BEKTOB OKpPY’KAIOIIETO MHPA, JUIUTEIBHOCTH MPOLIECCOB B OKPYXKAIOIIEM
MHpE.

[TpubnuxEéHHOEe 3HaUEHHE BEIMYMHBI, TOYHOCTHh NMPHUOIMKEeHUs. OKpyTJIeHue 4Yucell.
[Ipukuaka 1 OLleHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHHS U HEPABEHCTBA

JIuneitHoe ypaBHeHUE. Pelienue ypaBHEeHH, CBOIAIINXCA K JIUHEHHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHUH, CBOAAIIMXCS K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUN TPETbel M YETBEPTOM CTEIECHEU
Pa3IoKEHUEM HA MHOKUTEIIN.

Pemenne  npoOHO-palMOHANBHBIX — ypaBHEHMM. PemieHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHue ¢ AByMsI IEpEMEHHBIMU U ero Trpaduk. Pemenue cucreM NBYX JHMHEHHBIX
YPaBHEHUH C JBYyMs IIEpEMEHHBIMU. PemieHue cucreM AByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JTUHEIHOoe, a Ipyroe — BTopoi creneHu. ['paduueckas uHTepripeTanys CUCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.



Perienue TeKCTOBBIX 33aau aNre0pandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JIMHEWHBIX HEPABEHCTB C OJHOW IEpEeMEHHOM. PeleHue cucrem JIMHEHHBIX
HEpaBEHCTB C 0JIHOW nepeMeHHoU. KBanparHble HepaBeHCcTBa. ['paduueckas unTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMHU.

DOYyHKIUT

KBanparnunas ¢yaknusi, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATEI BEPITHHBI
napabosibl, 0Cb CHMMETPHH 11apadoJIbl.

I'paduku Gymxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = || u nx cBoiicTpa.

Yuca0BbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

[lonsiTue  4YMCIOBOM  IOCIEAOBATEIBHOCTU.  3aJaHu€  I10CIIEJOBATEIbHOCTU
peKkyppeHTHOU hopmyioi u hopmysoii N-TO WieHa.

Apudmernueckass u reoMmerpudeckas mporpeccur. Dopmynsl  N-To  4ieHa
apu(pMeTHYECKONH U FeOMETPUYECKON NPOrpeccHii, CyMMBbI IEPBBIX N YIECHOB.

N300pakeHne 4wieHOB apu(METHUECKOW M TEOMETPUUECKON MPOrpeccuii TOUKaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIM M 3KCIOHEHUUANbHBIA pOcT. CIIOKHBIE MPOLICHTHI.



IVIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUSA INPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJIbTAThl OCBOCHUS MPOrpaMMbl ydeOHOro Kypca «Anredpay
XapaKTEePU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEPECA K IMPOLUIOMY K HACTOSIIEMY POCCUKWCKON MATEMaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSIM POCCHUICKUX MAaTE€MaTUKOB M POCCUKCKOU
MAaTeMaTUYECKOM IIKOJIb, K HCIOJIb30BAHUIO 3TUX JOCTHKEHUW B JPYTHX HAyKax M
MPUKIAIHBIX chepax;

2) rpa:kKI1aHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHIO O0sI3aHHOCTEN TpakJaHMHA W pealu3alid ero mpas,
MPEJICTABJICHHEM O MaTEeMaTHYEeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJIGHUH, MPOIIEIyp TPaxkaaHCKOro o0iecTBa (HalpuMep, BbIOOPHI, OPOCHI), TOTOBHOCTHIO K
O0CYXKIECHUIO 3TUICCKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYSCKUM MPUMEHEHUEM JOCTHKCHHMA
HayK{, OCO3HAaHUEM BaKHOCTU MOPAJIbHO-3THUYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) TpyaoBOe BOCIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUU IMPAKTUYECKUX 3a/1a4y MAaTEMaTUYECKON
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTUYECKOro OOpa30BaHMs Ha MPOTKEHUU
BCEH KHU3HU JJIS yCIEUTHOW MpodecCHOHANbHOM NeSATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHH, 0CO3HAHHBIM BEIOOPOM U IMOCTPOCHUEM HHIMBUYaTLHOW TPACKTOPUU 00pa30BaHUS
Y )KM3HEHHBIX IJIAHOB C y4ETOM JTMYHBIX UHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K DMOIMOHAILHOMY M ACTETHUYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHUX
OOBEKTOB, 3aJay, pEHICHHWHA, pPACCYKICHUH, YMEHHIO BHACTh  MaTEMaTHYCCKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIINeH B JesITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPE/ICTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4YeJIOBEKa, MPUPOABI M OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKONH HayKu Kak c(epbl 4eIOoBeueCKOW MesATENbHOCTH, ITAllOB €€ pa3BUTHUS U
3HAYUMOCTHU I Pa3BUTHS UMBWIM3ALMHK, OBJAQJACHUEM S3bIKOM MAaTEMAaTHKH U
MaTeMaTUYeCKOW KyJIbTYpPOM KaK CPEACTBOM IO3HAHMS MHpPA, OBJIAJCHHEM IMPOCTEUILINMHU
HaBBIKAMH UCCIIEN0BATEIbCKON NEATEIBHOCTH;

6) ¢usnueckoe Bocnuranme, GopMHUpPOBaAHME KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1Ar0NoJIyYHs:

TOTOBHOCTBIO MPHUMEHATh MATEMATHUUYECKUE 3HAHUS B HMHTEPECAX CBOErO 30pPOBbBS,
BEJICHUSI 3I0pOBOr0 00pa3a >KU3HU (30POBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI
U OT/bIXa, peryisipHas puU3n4YecKasi aKTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOTI'o JK€ IpaBa JIpyroro 4eloBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHHUE:

OpUEHTAIMEH Ha MPUMEHEHHE MaTeMaTHIECKUX 3HAHWM JIJISl PEIICHUs 3a/1a4 B 00J1acTh
COXPAHHOCTH OKPYXKAIOIIEH cpeibl, TUIAHUPOBAHUS MOCTYNKOB M OIIEHKH UX BO3MOKHBIX
MOCIEACTBUM  JUIsl  OKpYXaroliel  cpenbl, OCO3HaHMEM TIJI00aJbHOTO  Xapakrepa
AKOJIOTHUECKUX MPOOTIEM U MyTEH UX PeIICHHUS,

8) ajanTanmus K M3BMEHAMUMCS YCJIOBUSAM COMAJIBHON M IPUPOAHOM Cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUAX HEOINPEAEIEHHOCTH, IOBBILICHUIO YPOBHS
CBOEU KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y



IpYTUX JIOACH, MpuoOpeTaTh B COBMECTHOH JAESITENTbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OIbITA JIPYTHX;

HEO0XOAUMOCTEIO B (DOPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHUCIE (OPMYIUPOBATH
WJIeH, TIOHATHS, THUIOTE3bl 00 0OBEKTaX M SBJIICHHSIX, B TOM YHCIE PaHEE HEH3BECTHBIX,
OCO3HaBaTh ACPUIIUTHI COOCTBCHHBIX 3HAHWK W KOMIICTEHTHOCTEH, IUTAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAI[MIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI3OB, TPEOYIOUIUN KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBIC PEIICHUS W
necTBus, GOPMYIHPOBATEH M OIICHUBATH PUCKH U TIOCIEICTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornueckue aeicTBHA:

BBIBIAITH M XapaKTE€pU30BaTh CYLICCTBEHHBIE IIPU3HAKM MaTEeMaTHYECKUX
OOBEKTOB, TOHSATHH, OTHOUICHHH MEXAYy TOHATHAMH, (POPMYIHUPOBATH
OIpeJIeJIeHUs] TOHATUH, YCTaHABIMBATh CYILECTBEHHbIN MpPU3HAK KiIacCH(UKALINH,
OCHOBaHUS AJ1s1 00001EHUS U CPaBHEHUS, KPUTEPUU IIPOBOJIUMOTO aHAIM3a;
BOCIIPUHUMATh, (POPMYJIUpPOBATh U MPEOOPaA30OBLIBATh CYXKACHUSA: YTBEPIUTEIIbHbIC
U OTpULIATeNbHbIE, €JMHUYHbIC, YACTHBIE U 001II1Ee, YCIOBHBIE;

BBISBJIAITH MATEMATHYECKHUE 3aKOHOMEPHOCTHM, B3aMMOCBA3M U IIPOTHBOpPEYUS B
(dakTax, MaHHBIX, HAONIOACHUAX W YTBEP)KICHHSX, NpeAiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JienaTb  BBIBOABI C  HUCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUI 110 AHAJIOTHUH;

pa3buparb Jl0Ka3aTeNbCTBA MaTEMAaTUYECKUX YTBEp)KACHUH (IpsMblE U OT
IIPOTUBHOI0),  MPOBOJUTH  CAMOCTOSATEIbHO  HECJOXKHBIE  JI0Ka3aTeJbCTBA
MaTeMaTHYeCcKuX (PaKkToB, BBICTPAWBATh apryMEHTAlMIO, MPUBOJIUTH HPUMEPHI U
KOHTpPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BBIOMpATh CIOCOO pemieHust yueOHOM 3a1aun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbBIOMpaTh HaubOoyiee MOAXOMAMMM ¢  y4éTOM CaMOCTOSITEIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBrble ncciieroBaTe/LCKHE JeiiCTBUA.

HCIOJIb30BaTh  BOMPOCHl KaK  HCCIEIOBATENbCKMM HHCTPYMEHT IO3HaHUS,
dbopMynupoBaTh  BONPOCH,,  (UKCHpyIOIIME  IPOTHBOpEuHe,  Mpoliemy,
CaMOCTOSITENIbHO YCTAaHABIMBATh HMCKOMOE W JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

IIPOBOAUTH 10 CAMOCTOSITEIILHO COCTABJIEHHOMY IUIAHY HECIJIOKHBIN 3KCIIEPUMEHT,
HEeOOoJIbIIIOe MCCIIEJOBAHUE I10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COO0i;

CaMOCTOSITENIbHO  (pOpMyTUpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yibTaTaM
NpOBEAEHHOTO  HAOIOAEHUS,  MCCIEOBAaHUS,  OICHMBAaTh  JIOCTOBEPHOCTh
MOJIyYE€HHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUI;

IIPOTHO3MPOBaTh BO3MOXKHOE  pa3BUTHE IIpolLecca, a TaKXKe BbIJBUIaTh
MIPENIIOJIOKEHNS O €70 PA3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBIIAITh ~ HEJOCTATOYHOCTh M W30BITOYHOCTH  HMH(pOpMAlMH,  JIAHHBIX,
HEOOXOIUMBIX JJISl peLICHUS 33/1a4U;

BbIOMpaTh,  AHANU3UpPOBaTh,  CHUCTEMAaTHU3UPOBaTb M HHTEPHPETHPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUAOB U (pOpM IpeCTaBICHHUS;



BbIOMpaTh (hopMy mpencTaBieHUs MHPOPMALMU U WLIIOCTPUPOBATH pellacMble
3aJjauu CXEMaMH, IarpaMMaMu, HHOH rpauKoil U X KOMOMHALIUSAMU;

OLICHMBATh HAAEKHOCTh MH(OPMALMK 0 KPUTEPUSIM, MPEAJIOKECHHBIM YUHUTEIEM
i chopMyIMpPOBaHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

BOCIPUHUMATh U (POPMYIHUpPOBATh CYKIEHUS B COOTBETCTBUU C YCIOBUSMU U
LEeISIMHU OOIIEHHs, ICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX
U THUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJy peIIeHHUs 3a/auH,
KOMMEHTHUPOBATh NOTyYEHHBIN Pe3ysIbTarT;

B XoZe OOCYXICHHs 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
mpo0JieMbl, pelraeMoil 3ajJaud, BbICKA3bIBaTh WJAEHU, HAICJICHHbIE Ha IOHCK
peILIeHHsI, COMOCTABIATh CBOU CYXACHUSA C CYXKICHUAMU JPYTUX YYaCTHHKOB
nuanora, oOHapyKUBaTh PAa3IMYUE U CXOJACTBO IMO3MIUNA, B KOPPEKTHOH Qopme
(bopMyIHpPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PE3YNbTaThl pEIIeHUs 3aJaud, OJKCIEPUMEHTa, HCCIIeI0BaHus,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMPATh (OpMAT BHICTYIUIGHHS € Y4€TOM 3ajad
MIpe3eHTAalM1 U OCOOEHHOCTEN ayAUTOpUH;

MMOHUMATh U UCIIOJb30BATh MPEUMYIIECTBA KOMAaHAHON U UHAUBHUAYAIEHON pabOThI
IIPH PEIICHUN y4eOHBIX MaTeMaTHUYECKHX 33/1a4;

NPUHUMATh 1€JIb COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh OpraHMU3aIUI0
COBMECTHOH paboThI, pacrpeneniarh BUABI paboT, JAOroBapuBaThCs, OOCYXKIATh
MIPOLIECC U PE3YNIbTAT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBEIX (Gopmax padoTsl (0OCYX)AcHHS, OOMEH MHCHUSMH,
MO3TOBBIE IITYPMBI U APYTHE), BHITOIHATH CBOIO YaCTh paOOTHI U KOOPJHMHUPOBATH
CBOM JICUCTBUSA C IPYTUMU 4JIEHAMH KOMaH/Ibl, OLICHUBATh Ka4eCTBO CBOETO BKIIaAa
B 00mMiA TPOAYKT TO KPHUTEPHSIM, CHOPMYIHPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBHS.

PeryisiTuBHbIE YHHBEpPCAJbHBIE yUeOHbIE IeiicCTBUS
Camoopranmusanus:

CaMOCTOSITENIbHO COCTaBJISITh IUIAH, aJlTOPUTM pEIIeHUs 3a/ay (WM ero 4acth),
BBIOMpATh CIOCOO pemHieHHs] ¢ YYETOM HMMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpOBaTb M KOPPEKTUPOBATH BapHaHThl PELICHUH C
y4€TOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BIAJIETh CIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJS IpoLecca U pe3yibpTara
pelIeHrs MaTeMaTHYeCKOM 3a1auu;

MIPEIBUJIETh TPYAHOCTH, KOTOpPHIE MOIYT BO3HUKHYTh IPU PELIEHUH 3a7auH,
BHOCUTb KOPPEKTUBBI B JESTEIBHOCTH Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTH IIOCTABIEHHOM WENMu |
YCIIOBUSIM, OOBSCHATh MPUUYUHBI JOCTHKEHUS UM HEJOCTHKEHUS 1IeJId, HaXOJUTh
olIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI
K konmy oOyueHuss B 7 kjiacce OOy4aroIIUiCS TOTYYUT CIEIYIOIIME TpPEeIMETHBIC
pe3yJIbTaThI:
Yucja v BBIYMCTIEHUS
BrimonHsaT, codeTas yCTHbIE WU MUChMEHHBIE MPUEMBI, apu(METHUUECKUE TEHCTBUS C
palLMOHAIBHBIMU YUCIIAMH.



HaxonuTe 3HaYeHHs YMCIIOBBIX BBIPAKCHUH, MPUMEHATh Pa3sHOOOPA3HbBIE CIOCOOBI U
NpUEMBl BBIYMCICHUSI 3HAYEHUH JAPOOHBIX BBIPAKEHUH, colepikaluX OOBIKHOBEHHBbIE U
JECSITHYHBIC IPOOH.

Ilepexoguts 0T onxHOW (OPMBI 3alUCH 4HUCced K JApyrod (mpeoOpa3oBbIBaTh
JIECATUYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH B
OCCKOHEYHYIO JICCATHYHYIO JIPOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yncia.

BBINIONHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHUM, OLIEHKY 3HAa4yeHUH
YHUCJIOBBIX BBIPDAKEHUH. DBBINONHATE JOEHCTBUS €O CTENEHAMM C  HATypaJbHBIMU
IIOKa3aTEeIsIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypPaJIbHBIX YU CEIL.

Pemarp npakTUKO-OpUEHTHPOBAHHBIE 3aJjaul, CBSA3AHHBIE C OTHOUIEHHEM BEJIUYMH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, NPOLICHTAMHU, MHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS
3aJ1a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU pPacCMaTPUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHMsI

Hcnonp3oBarh aireOpanvyeckyro TEPMHUHOJIOTMIO U CHUMBOJIMKY, NPUMEHATh €€ B
Ipolecce OCBOCHUs yueOHOro MaTepuaia.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BeimonuATe npeoOpa3oBaHMsl LENOT0 BBIPAXKEHWS B MHOTOWIEH IPUBEJCHUEM
MIOJI00HBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINONHATE YyMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTIOWIEHAa Ha MHOIOYIEH,
IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OcCyIecTBIATh Pa3ioKEHUE MHOTOWIEHOB HA MHOXKMTEIU C ITOMOIIBIO BEIHECEHHUS 3a
CKOOKH 00IIEr0 MHOXKHTEIS, TPYINITUPOBKHU CIIaraeMbIX, TPUMEHEHHs (POpMYIT COKpaIEHHOTO
YMHOXCHHS.

[IpumensTh npeoOpa3oBaHUsI MHOTOYIEHOB JUISl DPELIEHUS PA3IMYHBIX 3a1a4 U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAILHOM TPAKTUKH.

Hcnonp3oBaTh  CcBOWCTBA  CTENEHEH C  HATypaJdbHBIMU  [OKa3aTeNsIMU  JUIS
peoOpa3oBaHus BbIPAKEHHIH.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHelHbIE ypaBHEHUS ¢ OAHOM NIEPEMEHHOM, IPUMEHSS IIPaBUiIa IIEPEX01a OT
UCXOJHOTO YpaBHEHHsS K DPaBHOCWIBHOMY eMy. lIpoBepsiTh, sIBiseTCs U YMCIO KOPHEM
YPaBHEHUH.

[IpumensTh rpaduueckre METOIbI P PEIICHUH TUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpuMepbl Map YHUCEN, SBISIOLIMXCS pEIIeHUEeM JIMHEHHOTO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaduK JHMHEHHOIO YypaBHEHUS C JBYMs
MIEPEMEHHBIMHU, MOJIb3YACh IPa(PUKOM, TPUBOIUTH IPUMEPHI PELICHHS YPABHEHHUSL.

Pemarp cuctemsl IByX JMHEWHBIX ypaBHEHHUH C JIByMs IEpEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBnATh M pelaTh JMHEWHOE ypAaBHEHUE WJIM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layH, UHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlayM TOJTYYEHHbIN
pe3yJIbTar.

DOYyHKIUT

N300paxkaTh Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJAWHATaM, JIy4d, OTpE3KH, HWHTEpBajbl, 3alUCBhIBATh YHCIOBBIE TMPOMEXKYTKH Ha
areOpandeckoM s3bIKe.



OtmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKM IO 3aJlaHHBIM KOOpJIMHATaM, CTPOUTh
rpaduku TuHeHHbIX QyHKIMA. CTpouTth rpaduk GyHKIUU Y = [X|.

OmnwuceiBaTh ¢ MOMOLIBIO (DYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXAY BEITMUYMHAMM:
CKOpOCTh, BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IPOM3BOUTEILHOCTh, BPEMS,
00BEM PabOTHI.

HaxonuTs 3HaueHune QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crnocod MpeacTaBIeHHst U aHAINW3a WHPOpPMAIUU, U3BJIEKATh
U MHTEPIIPETUPOBATh MH(OOPMALUIO U3 IPa()UKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyyenus B 8 kJjacce oOydaroUIMiics MONYYUT CIEAYIOLINE NpPEAMETHBIC
pe3yJbTaThl:

Yucsia 1 BbIYMCIEHUS

Vcnonb30BaTh HayalbHbIE MPEICTABICHUS O MHOXECTBE J€MCTBUTENIBHBIX YUCEI IS
CpaBHEHHMsI, OKPYIJICHUSI M BBIYMCICHUH, N300pakaTh NCHCTBUTENBHBIC YMCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOM.

[IpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJAPATHOIO KOPHS, HAXOAWUTh KBaJpaTHbIE
KOPHHU, MCIIONIb3Ysl TNPU HEOOXOOUMOCTH KaJbKYJIATOp, BBIIOJIHATH IPeoOpa3oBaHUs
BBIPAXXEHUH, COIepKALUX KBAJAPaTHbIE KOPHU, UCIIOJIb3YSI CBOWCTBA KOPHEH.

Vcnonb30Bath 3amuck OOJBIIMX M MaJbIX YUCEN C NOMOIIBIO JECATUYHBIX Jpodeill u
crenenel yucina 10.

AnredOpanyeckue BbIpasKeHMsI

[TpuMeHSATh TOHATHE CTETEHU C IEJBIM IOKAa3aTesieM, BBIOJHATH MPeoOpa3oBaHuUs
BBIPQ)XEHUI, COJIepKAIUX CTEIIEHH C LIEJIbIM [T0Ka3aTeIeM.

BbINONMHATE TOXKIECTBEHHbIE IPE0OPA30BaHUS PALIMOHAIBHBIX BBIPAKEHUN Ha OCHOBE
IIPaBUJI IEHCTBUN HaJl MHOTOYJICHAMU U aJIredpanuyecKuMu IpoOsiMH.

PacknaapiBaTh KBaJipaTHbBIN TPEXUIEH HA MHOKUTEIH.

[IpumeHnsaTh npeoOpa3oBaHMs BBIPAKEHUH [UId pelIeHHs pa3IMyHbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarts nuHeliHble, KBaJIpaTHbIE YpaBHEHUS U pallMOHAIIbHBIE YPAaBHEHUS, CBOIAIIIUECS
K HUM, CUCTEMBI IBYX YPaBHEHUI ¢ ABYMs IIEpEMEHHBIMH.

[IpoBONTE MpOCTENIINE UCCIIEAOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHCIIE
C NMpUMEHEHHEeM IpaUyUecKuX MpeCTaBIeHUN (yCTaHaBIMBATh, UMEET JIM ypaBHEHHE HIIU
CHCTEMa YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauTh OT CIOBECHON (OPMYJIHMPOBKM 3aJaud K e€ aiaredpandeckoil Monenu ¢
MOMOUIBI0 COCTABJICHUS YpPaBHEHUS WM CHUCTEMbl YypaBHEHUH, WHTEPIPETUPOBAaTh B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MIOJYyYEHHBIN pPE3ysIbTar.

[IpuMeHsTh CBOICTBA 4YHCIOBBIX HEPABEHCTB JUISl CpPaBHEHMS, OLICHKH, pEeIlaTh
JMHEWHbIE HEpaBeHCTBA C OJHOW MEPEeMEHHOM M MX CHUCTeMbl, JaBaTh TIpadUyecKyro
WJUTIOCTPAIIMI0 MHOYKECTBA PEIIEHUI HEPaBeHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumath ¥ HCNONB30BaTh (PYHKIHMOHAIbHBIE TIOHATUS M SI3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAu€HUs), ONpPEeNATh 3HaueHHe (QYHKIMM MO 3HAYCHHUIO apryMeHTa,
OTpeeNsATh CBOMCTBa (pyHKIMHU 1O €€ TpaduKy.

Crtpoutb rpaduku 3JI€MEHTapHBIX QYHKIUH BUJIA:

y = k/x,y = %2,y =x3,y = |X|, Y = VX, OIICHIBATb CBOMCTBA UNCIOBOH (yHKIIHH 110 &8
rpaduky.

K xonmy oOydeHuss B 9 kjacce 0Oy4arOmUNCS TOJYYUT CIEAYIOIINE MPEIMETHBIC
pE3yJIBTaThI:



Yuciia 1 BbIYUCICHUA

CpaBHMBATH M YIIOPSIOYMBATh pallMOHATIbHBIE U UPPALMOHATIbHBIC YUCIIA.

BeimonuaTe apudmernieckrue qecTBUs ¢ pallMOHATBHBIMU YHCIAMH, COUETast YCTHBIE
Y IMCbMEHHbIE IPUEMBI, BBIIOJIHATH BBIYMCICHUS C UPPALMOHAIIBHBIMU YHCIIAMHU.

Haxomuthe 3Ha4YeHMS CTENEHEHM C LEJIbIMU IIOKA3aTelssMH M KOpPHEH, BBIYUCIATH
3HAYEHHUs YUCIIOBBIX BBIPAKCHUH.

OxpyrisTh JEMCTBUTENBHBIE YKCIA, BBINOIHATH NPUKUIKY PE3YJIbTaTa BBIYMCIICHUH,
OLIEHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare nuHelHble M KBaJgpaTHbIE YPAaBHEHUS, YpPaBHEHUS, CBOASIIUECS K HHM,
npocTenime ApoOHO-palMOHATbHbBIE YPaBHEHHUS.

Pemiate cucremsl ABYX JTUHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIISETCS JIMHEUHBIM.

Pemate TekcToBbIE 3aJaud aareOpauuecKuM CIOCOOOM € IMOMOUIbIO COCTaBJICHUS
YpaBHEHHUSI UM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBouTH MpocCTeiiine NCCiIe0BaHUS YPaBHEHUI U CUCTEM ypaBHEHUH, B TOM YHUCIIe
C MPUMEHEHHEM TpapUUeCKUX MpPEICTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE HIIU
cucTeMa ypaBHEHUI pelleH s, €Clid UMEET, TO CKOJIBKO, M IIpoYee).

Pemate nuHelHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEpaBEHCTB Ha YUCJIOBOW MPSIMOI1, 3aIIMCBHIBATh PEIIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemarp cucreMbl JHMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOINE
KBaJ[paTHOE HEPAaBEHCTBO, U300paXkaTh PELICHNE CUCTEMbl HEPABEHCTB HA YMCIOBON MPSAMOI,
3aMKChIBaTh PELIEHUE C TIOMOIIbIO CUMBOJIOB.

Vcnonp30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a/1a4.

DOYyHKIUH

Pacno3HaBath  ()yHKIMHM  M3y4eHHBIX  BuAOB. Iloka3blBaTh  CXE€MaTHYECKH
pacnosokeHne Ha KOOPAWHATHOW TIOCKOCTH TpadukoB pyHkuumit Buga: y = kX, y = kx + b, y
= kix, y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMIi
K03 (HULIMEHTOB, ONMUCHIBATh CBOMCTBA (DYHKLIUH.

Crpouth 1 n300pakaTb cXxeMaTHYeCKH IpaMKu KBaJIpaTUUYHbBIX (DYHKIMH, ONHUCHIBATH
CBOMCTBA KBaJIpaTUUHbIX (PYHKLNH MO UX rpaduKam.

Pacno3HaBath KBajpaTHuHyl0 (yHKIMIO TI0 (opMmyae, NPUBOIAUTH IMPUMEPHI
KBaJIpaTUYHBIX (QYHKIUHN U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

PacnioznaBaTh apu(MeTHUYECKYH0 U T'E€OMETPUYECKYI0 IPOrPECCMH IpPHU pa3HbIX
croco0ax 3amaHus.

BbINONMHATE BBIUKCIEHUS ¢ UCHOJIb30BaHUEM (HOpMYI N-TO YjeHa apu(pMeTUYeCKOn U
reOMETPUUYECKOM MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl IOCIEI0BAaTEILHOCTH TOUKAMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pemarp 3amaum, cBSI3aHHBIE C YWCIIOBBIMHM IIOCJIEJOBATEIBHOCTAMH, B TOM YHCIIE
3a/layd U3 peasibHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYNIATOpPa, LUU(POBBIX TEXHOJOTH).



TEMATHYECKOE INTAHUPOBAHUE
7 KIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (pPOBbIe)

HaumeHoBaHue Pa3/iesioB U TeM NMPOrPaMMbl Beero KoHTPO.IbH IpakTHuecKue 06pasoBaTeTbHbIE pecypent
ble paboThI padoThI
buommorexka IIOK
Yucia U BeIYKCIeHUs. PanimoHaIbHbIE YKC/Ia 23 1 https://m.edsoo.ru/7f415b9
0
bubaunoreka HOK
AJredpaniecKue BbIPaKeHUsI 30 2 https://m.edsoo.ru/7f415b9
0
bubaunoreka [HOK
YpaBHeHHSsI H HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b9
0
bubaunoreka HOK
Koopaunarel u rpadpukn. ®yHkoun 24 1 https://m.edsoo.ru/7f415b9
0
buomorexka IHHOK
IMoBTOpeHue u 06001EHNE 5 1 https://m.edsoo.ru/7f415b9
0
OBIIEE KOJIMYECTBO YACOB I10 IPO- 102 6 0

I'PAMME
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8 KVIACC

HauMeHOBaHUE KoaudecTBO yacoB
Ne PAIEIIOB B TeM K 0 DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n Beero OHTPOJIbHbIE pPaKTH4YecKHe 0BpasoBaTe/bHbIE PeCypChI

NporpaMmMbl padoThbI padoThbI
Uucna n

1 BBIYMCIICHUS 15 1 bubmorexa [IOK

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

KBanparusie kopHU
Yucna u

2 BBIUHCIICHHSI. 7 1 bu6mmoreka [IOK
CreneHs ¢ 1EebIM https://m.edsoo.ru/7f417af8
110Ka3aTesIeM
AnreOpaundeckue

3 BBIPAYKECHUS. 5 1 bubnnoreka [JOK
KBanpatHsiii https://m.edsoo0.ru/7f417af8
TPEXUIEH
Anrebpanueckue

4 BBIPAKEHUSI. 15 1 bubnnorexa [JOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
poOb
YpaBHeHus u

5 HEpPABEHCTBA. 15 1 bubnunoreka [JOK
KBanparubie https://m.edsoo0.ru/7f417af8
ypaBHEHUs
YpaBHeHuUs U

6 HEPaBEHCTBA. 13 1 bubmuorexa [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUI

7 VYpaBHeHus u 12 1 bubnuorexa [JOK
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HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
HepasencrBa
8 OYHKIMHU. 5 bubmmoreka [IOK
OCHOBHBIE TIOHATHS https://m.edsoo.ru/7f417af8
9 DyHKIUH. 9 bu6mmoreka [JOK
Yucnoele QyHKINN https://m.edsoo0.ru/7f417af8
10 [ToBTOpEHME U 6 bubmmorexa [IOK
00001IeHne https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO
YACOBIIO 102

ITPOTPAMME
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I[eﬂTeJILHOCTb yuuTesad ¢ y1eTomM paﬁoqeﬁ nporpaMmbl BOCIIMTAHUSA

o0y aeHue 00yJarouxcsl coOM0IaTh Ha YpPOKe OOLENPUHATHIC HOPMbI IOBEICHUS

o0y KA€HHE yJaluxcsl coOI0AaTh IpaBuia oOIIEHUs CO BCEMU yYaCTHUKaMHU 00pa30BaTeIbHOIO MPOLIECcCa;

o0y AeHue coOI0AaTh IPUHIMIIBI YYeOHOH TUCIMIIIIMHBI U CAMOOPTaHU3alH

yuuTh cobmoaate «lIpaBuna BHYTpeHHEro pacnopsiika 00yJaromuxcs;

BOCIIUTBIBATH B3aUMOKOHTPOJIb M CAMOKOHTPOJIb O0YJarOIIUXCS;

IIpUBJICYb BHUMAHUE IIKOJIBHUKOB K IIEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKax SIBJICHUH 4epe3 CO3JaHUE CIICHUAIBHBIX TEMaTH-
YECKUX IIPOEKTOB;

opraHu3zanus padoThl ¢ OJy4yaeMOil Ha ypoKe COLMANbHO -3HAYMMOM MH(pOpMaIuell - HHULIMUPOBAaHUE ee 00CYX/I€HUs, BBICKa3bl-
BaHUS YYalllUMHUCS CBOEIO MHEHHS IO €€ [TOBOJLY, BBIPAOOTKH CBOETO K HEM OTHOILIEHUS;

pa3BUTHE YMEHUS COBEPIIATH MPABUIIBHBII BEIOOD;

JIEeMOHCTpANHA ACTSM IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHUS, TPOSBICHHUS YE€IOBEKOIIO0MS U JOOPOCEPICYHOCTH;
IIEPEBOJ COACPKAHUA U3y4aeMOr0 MaTepralla Ha YPOBEHb JIUYHOCTHBIX CMBICIIOB;

BOCIIPUSATHE LIEHHOCTEH uepe3 Mo 100p COOTBETCTBYIOIUX TEKCTOB Il UTEHHUS,

BOCIIPHUSATHE LIEHHOCTEHN uepe3 Mo100p 3aa4 AJIs pelieHus;

BOCIIPHUATHE LIEHHOCTEHN uepe3 MoA00p MpoOIeMHbIX CUTYalMi 1J11 00CYXKIeHHs B Kilacce,

BOCIIPUATHE LIEHHOCTEN Yepe3 aHAINU3 MOCTYIIKOB JIFOJIEH;

IIPUMEHEHHE Ha YpOKe MHTEPAKTUBHBIX (pOpM pabOThI yyaluxcs: MHTEIIEKTYaIbHBIX UTP, CTUMYJIUPYIOIIUX TO3HABATENBbHYIO MO-
THUBALUIO IIKOJIbHUKOB;

MIPOBEJICHUE TUCKYCCHI, KOTOpBIE JAOT YYalIUMCsl BO3MOXXHOCTb PUOOPECTH ONBIT BEAECHHSI KOHCTPYKTUBHOTO nuajiora ( MHTEel-
JIEKTYaJIbHOT0, HPaBCTBEHHOT'0, 3CTETUYECKOTI0);

OpraHu3alys TpyInoBoi paboThl WK pabOTHI B Mapax ¢ LEeIblo 00y4eHHs KOMaHIHOM paboTe U B3aMMOJEHCTBHIO C APYTUMU J€Th-
MU, TIOCTAHOBKM OOIIEH 1eNH, A AOCTHKEHHUS KOTOPOM KayKJbli JOHKEH BHECTH WHJMBHUIYaJbHBIA B KIIaJ, paclpeaeseHuto po-
nei, peaexcuelt BKaia KaxJ10ro B OOIIUN pe3ynbTarT;

HCIOJIb30BaHNE BU3YaJIbHBIX 00pa30B (MPEIMETHO-ICTETUYECKON CpeJbl, HATrSAHONW aruTalus IIKOJIbHBIX CTEHAOB, MPEAMETHOMN
HaIpPaBJIEHHOCTH, COBMECTHO MPOU3BOAMMBIE BUICOPOJIMKH 110 TEMaM YPOKa);

BKJIFOYEHUE UTPOBBIX MPOLIEAYDP, KOTOPBIE TOMOTAIOT MOAAEPKATh MOTUBALIMIO JETEH K MOJYYCHUIO 3HAHWM, HAJIAXXUBAHUIO TIO3HU-
TUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B KJIacce, yCTAaHOBJICHUIO JOOpOrKenaTenbHOl atMochepbl BO BpeMs ypoOKa;

opranusanus medcrsa MOTUBUPOBAHHBIX U SPYAMPOBAHHBIX y4YalIMXCS HaJ MX HEYCIEBAIOIIMMU OJHOKJIACCHUKAMH, JAIOIIEro
IIKOJIBHUKAM COLMAJIBHO 3HAYUMBIN OIBIT COTPYIHUYECTBA U B3AaUMHOMN ITOMOIIY;



e wucnonb3oBanue TexHoioruu «Iloprhonuoy, ¢ Henbio pa3BUTUS CAMOCTOSTENILHOCTH, pe(IEKCUN U CAMOOLICHKH, TNIAHUPOBAHUS Je-
ATEIbHOCTHU, BUACHUS IIPABUIIBHOTO BEKTOPA JJIs JAJIbHEHIIETr0 pa3BUTHS CIIOCOOHOCTEN;

® VHUIMUPOBAHUE M IMOJACPKKA UCCIEAOBATEIBCKON NEATEIbHOCTU HIKOJIBHUKOB B PAMKax peaju3allii UMHU WHAUBUAYAIbHBIX U
IPYIIIOBBIX UCCIEA0BATENbCKUX IIPOEKTOB;

® JaTh y4yamuMcsi BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUS TEOPETHUECKON POOIEMBI;

e (opmupoBaHuE HaBBIKA TCHEPUPOBAHUS U OPOPMIICHHUST COOCTBEHHBIX HICH

e (opmupoBaHUE YBaXKHUTEILHOTO OTHOLICHUS K UYKUM HJIesIM, OpOpMIIEHHBIM B paboTax Jpyrux uccieaoBareiei;

e (opmupoBaHuE HaBBIKA MYOJIMYHOTO BBICTYIUICHUS MIEpe]l ayTUTOPUEH apryMEHTUPOBAHUS U OTCTAUBaHUS CBOEH TOUKU 3pEHUSI.

IHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
Ne Tema ypoxka KonunuecTBo yacos Hata uzyye-
Bcero Kontposnbnsie [IpakTrueckue | HHAS
paboThI paboThI
1 [ToHsiTHE palOHANBHOTO YKCIIA 1
2 ApudmeTrnueckue IeiCTBUS ¢ palliOHAIbHBIMU YHCIaMHI 1
3 Apudmernueckue 1eiCTBUS € pallMOHAIBHBIMU YHCIAMHU 1
4 Apudmernueckue JeiCTBUS ¢ palliOHAIbHBIMU YHCIaMHU 1
5 CpaBHeHue, ynopsii04MBaHUE PAIMOHAIBHBIX YHCEI 1
6 VYpaBHeHue, paBuia NpeoOpa3oBaHus YpaBHEHUS, PABHOCHIIb- 1
HOCTb YPaBHEHU.
7 JIuHeitHOe ypaBHEHUE C OJHON IEPEMEHHOMN 1
8 JInnenHOe ypaBHEHHE C OHOU NTEPEMEHHON 1
9 JInnelHOE ypaBHEHHE C OAHOU NIEPEMEHHON 1
10 Pemenwe 3a/1a4 ¢ MOMOIIBI0 YpaBHEHUH 1
11 Pemrenue 3a1a4u ¢ ToMOIIbI0 YpaBHEHUM 1
12 Pemenue 3a1ad ¢ mOMOIIBIO YPABHEHHI 1
13 Pemrenue 3a1a4u ¢ ToMOIIbIO YpaBHEHUM 1




14 CucremaTtu3zanus 3HaHu# 10 TeMe «JIMHEelHOe ypaBHEHHE C OJ1- 1
HOW NMEPEMEHHON

15 KonTponbnas padora Ne 1 mo reme «JIuHeliHoe ypaBHEHUE C O/I- 1
HOW NMEPEMEHHON

16 CreneHb ¢ HaTypaJlbHBIM IOKA3aTEIEM 1

17 CreneHb ¢ HaTypaJlbHBIM IOKA3aTEIEM 1

18 CreneHb C HATYpPAJIbHBIM ITOKA3aTEIeM 1

19 CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEJIEM. 1

20 CBoJiCTBa CTETIEHU C HATYPAIBLHBIM [TOKA3aTEeJIeM. 1

21 CBOJICTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM. 1

22 [Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUHN, pACKPBITHE CKOOOK U 1
MIPHUBEJICHHE OJOOHBIX CIIaraeMbIX

23 [IpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U 1
IIpUBEJCHHE NOJOOHBIX ClIaraeéMbIX

24 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, PACKPHITHE CKOOOK U 1
IIpUBEJCHHE NOJOOHBIX ClIaraeéMbIX

25 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, PACKPHITHE CKOOOK U 1
IIpUBEJICHHE NOJOOHBIX ClIaraeéMbIX

26 Onnounensl. [lepemenHbIe, OMyCTUMBIE 3HAUEHUS TTIEPEMEH- 1
HbIX. DopMyIIbI

27 Opnnounensl. [lepemenHble, TOMYCTUMbIE 3HAUEHUS IEPEMEH- 1
HbIX. DopMyIIbI

28 MHorousneHsl 1

29 MHorouneHsl 1

30 CrnoxeHne, yYMHOXKEHHE M BBIUNTAaHHE MHOTOWJIEHOB 1

31 Crno’xeHue, yMHOKE€HUE U BBIYMTAHUE MHOTOUJICHOB 1

32 CrnoxeHne, yYMHOXKEHHE M BBIYNTAHHE MHOTOWICHOB 1

33 CroxeHne, YMHO)KCHHE ¥ BRIYMTAaHHE MHOTOWICHOB 1

34 CrnoxeHre, YMHOXKEHHE M BBIUNTAaHHE MHOTOWICHOB 1

35 CroxeHue, yMHOKEHUE U BBIYNTAaHHE MHOTOUYJIEHOB 1

36 PaznoxxeHre MHOTOWICHOB HA MHOYKUTEIH (BEIHECEHHE 00IIEeTo 1




MHOHTEJIS 32 CKOOKH)

37 PaznorxeHre MHOTOUYICHOB HA MHOYKUTEIH (BBIHECEHHE OOIIIETO 1
MHOHTEJIS 32 CKOOKH)
38 PaznoskeHre MHOTOUYJICHOB HA MHOYKUTEH (METO] TPYIITUPOB- 1
KH)
39 PaznoxeHne MHOTOWJICHOB HAa MHOKUTENHU (METO/] TPYIIIUPOB- 1
KH)
40 CucremaTtu3amys MaTepuaa o TeMe «Airedpandeckue BoIpa- 1
KEHUS»
41 KonTponbnas padorta Ne 2 no reme Anredpandeckue BeIpaxe- 1
HUS »
42 DopmyIibl 1
43 DopmyIibl 1
44 DOpMyIIbI COKPAIIEHHOTO YMHOXKEHUS 1
45 DopMyIIbl COKPAIIICHHOTO YMHOKEHUS 1
46 DopMyIIbl COKPALIEHHOTO YMHOXEHHS 1
47 DOpMyIIbI COKPAIIEHHOTO YMHOKEHUS 1
48 DopMyJIbl COKPAIEHHOTO YMHOXKEHHS 1
49 DOpMyIIBI COKPAIIEHHOTO YMHOXKEHUS 1
50 DopMyJsIbl COKPAIEHHOTO YMHOXKEHHS 1
ol DopMyJIbl COKPALLIEHHOTO YMHOXEHUS 1
52 DOpMyIIBI COKPAIIEHHOTO YMHOXKEHUS 1
53 DopMyJIbl COKPAIEHHOTO YMHOXKEHHS 1
94 Pa3nio)xeHre MHOTOUJI€HOB Ha MHOXKHUTEIIH. 1
55 Pa3yio)keHre MHOTOUJIEHOB HA MHOXKHUTEIIN. 1
56 PasnoxxeHne MHOro4wieHOB Ha MHOXKHUTEINH. 1
57 Pa3yio)keHre MHOTOUJIEHOB HA MHOXKHUTEIIN. 1
58 Pa3yio)keHre MHOTOUJIEHOB HA MHOXKHUTEIIN. 1
59 Pa3noxeHrne MHOrO4wIeHOB HA MHOXKHUTEIH. 1
60 Cucremartu3zanus MaTepuaia no remMe «PopMyIbl COKpaleHHO- 1

'O YMHOXCHU )




61 Konrtponsnas padora Ne3 o reme «DopMyIibl COKpPALIEHHOTO 1
YMHOXKEHUSI»
62 Koopaunara Touku Ha npsimoid. YucnoBble npoMexxyTku. Pac- 1
CTOSIHHE MEX]ly ABYMsl TOUKaMH HA KOOPIMHATHON NPSIMOIL.
63 [TpsmoyronbpHas cucreMa KOOpAWHAT. 1
64 CBs13u MEX]ly BeTMUMHAMU. DYHKIIUS 1
65 CBsi3u MKy BeTMUMHAMK. DYyHKIHS 1
66 CrniocoOb1 3a1anust PyHKITHH 1
67 CrniocoOsl 3a1anust QYHKIUU 1
68 I'padux pyHKINHN 1
69 I'pacduk pynkumn 1
70 I'paduk pynkumn 1
71 JIuneiinast pynxiwmst, e€ rpaduk U CBOHCTBA 1
72 Jluneitnas pynkuus, e€ rpadux u cBoNCTBa 1
73 JIuneiinas pynxys, e€ rpaduk U CBOHCTBA 1
74 I'paduk pynkuun y=1x1 1
75 CucremaTtu3zanus Mmatepuana 1o reMe «OyHKIUN» 1
76 KonTtposnbHast pabora Ne 4 no teme «DyHKIMN» 1
78 YpaBHEHMsI ¢ IBYMsI IEPEMEHHBIMU 1
79 YpaBHEHUS ¢ ABYMS IEPEMEHHBIMU 1
80 JIuHeltHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €ro rpauk 1
81 JluHelHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €T0 rpaduK 1
82 Cuctemsl ypaBHEHHH ¢ 1ByMs nepeMeHHbIMU. [ paduueckuii me- 1
TOJI PEIICHHUSI CHCTEMBI JIBYX JIMHEHHBIX YPAaBHEHHUH C IByMS T1e-
PEMEHHBIMU
83 Cucrembl ypaBHEHUH ¢ 1ByMs nepeMeHHbIMU. ['paduueckuii me- 1
TOJI PEIICHUs] CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUH C IByMs Te-
pPEMEHHBIMA
84 Penienue cucteM JMHEHHBIX YPaBHEHHH METOAOM MOACTAaHOBKH. 1
85 Perienue cuctem JUHEHHBIX YpaBHEHHH METOJOM CIIOKEHHS. 1
86 Pemrenne cucreM TMHENHBIX YpaBHEHUN METOJIOM CIIOKEHUS. 1




87 Pemrenune 3a1a4d ¢ IOMOIIBIO CUCTEM JIMHEWHBIX YPaBHEHUH 1

88 Pemenue 3a1au ¢ TOMOIIBIO CHCTEM JIMHEWHBIX YpaBHEHUN 1

89 Cuctemaru3zanus 3HaHu# 1o TeMe «CHUCTeMbl TUHEHHBIX ypaB- 1
HEHUH C IByMsl IepEMEHHBIMI)

90 Kontponbnas padota Ne 5 mo teme «CrucTeMbl JIMHEHHBIX ypaB- 1
HEHUH C TBYMsI IEPEMEHHBIMIU))

91 IToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 3a Kypc 7 Kilacca 1

92 Perrenue OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 PEATBbHOM 1
MIPAKTUKU

93 Pemrenne 0CHOBHBIX 3a/1a4 Ha APOOH, IPOIICHTHI U3 PEATbHOM 1
MIPAKTUKU

94 [Ipu3naku nenumoctu. Pas3iioxkenue HaTypaabHbIX YUCEl HA 1
MHOXKHUTEJIN

95 PeanbHas 3aBucumocts. IIpsiMas u oOpaTHas nponopLroHab- 1
HOCTb.

96 IToBTOpEHNE OCHOBHBIX MOHSATUI M METOJIOB 3a Kypc 7 Kiacca 1

97 HToroast KOHTpOJIbHASA paboTa 1

98 IToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 3a Kypc 7 Kilacca 1

99 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 32 Kypc 7 Kilacca 1

100 | [ToBTOpEHME OCHOBHBIX IMOHSATHI M METOJIOB 3a Kypc 7 Kllacca 1

101 | Pemenuie OCHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI U3 PeabHOMI 1
MIPAKTUKU

102 | Pemenrie OCHOBHBIX 3a/1a4 Ha APOOU, TPOLIEHTHI U3 PeaIbHOM 1
MIPAKTUKN

Bcero: 102




8 KJIACC

Ne KonunuecTs yacos
n/n Tema ypoka Ta U3y4CHUs
M Bcero KonTpoiibHbIE [IpakTnueckue Hara nsyue
paboThI paboThl
1 JluneliHoe ypaBHEHHUE C JBYMs IEPEMEHHBIMH, €T0 rpaduk, 1
MIPUMEPBI PELICHUS] YPABHEHUM B LEJIBIX YHUCIIAX
2 Pemenne cucreM NByX JIMHEWHBIX YPaBHEHUH C JBYMS 1
MepEMEHHBIMU
3 [IpuMepsl perieHuns: CUCTEM ABYX JIMHEHHBIX YPaBHEHUH C 1
JBYMsI IEPEMEHHBIMU
4 I'padmueckas uHTEpIIpeTals ypaBHEHUS C IBYMS 1
MIEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUM € JBYMsI
MepEMEHHBIMU
I'padux pyakum y=[X| 1
YucnoBble HEPABEHCTBA U UX CBOMCTBA. 1
7 HepaseHcTBO ¢ 01HOM nTepeMeHHO. JInHelHbIe 1
HEPABEHCTBA C OJIHOM MEPEMEHHOMN U MX PELIEHUE.
8 HepaseHcTBO ¢ 01HOM ITepeMeHHON. JInHeliHbIe 1
HEPABEHCTBA C OJHOW EPEMEHHOM U UX pELICHUE.
9 CucreMpl TMHENHBIX HEPABEHCTB C OJIHON MIEPEMEHHON U UX 1
peuienue. M300paxxeHne peneHus JIMHEHHOT0 HEpaBEHCTBA
U UX CUCTEM Ha YUCIIOBOM MPSIMOM.
10 Cuctemsl TMHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHOMN U UX 1
pemenue. M3o00paxxeHne perieHus JMHEHHOro HepaBeHCTBa
Y UX CHCTEM Ha YMCJIOBOUN MPSMOM.
11 KonTtpoabsnas pa6ora Nel mo temam «Cucremsl 1 1




ypaBHeHnuii. HepaBencrBa»

12 PanmonansHbIe 1poou 1

13 PanmonansHbIe 1pobu 1

14 PanmonansHbIe 1pobu 11

15 PanmonansHbie 1poou 1

16 PanmonansHbIe 1pobu 1

17 Panmonansubie 1podu 1

18 PanmonansHbIe 1podu 1

19 Panmonansueie 1podu 1

20 CrnosxeHue ¥ BBIYMTAaHUE PALIMOHAIBHBIX Jpo0Oeii ¢ 1
OJIMHAKOBBIMM 3HAMEHATEISIMU

21 CrnosxeHue ¥ BBIYUTAHNUE PALIMOHAIBHBIX JpOo0Oeii ¢ 1
OJIMHAKOBBIMM 3HAMEHATENISIMU

22 CrnosxeHue ¥ BBIYUTAaHHUE PALIMOHAIBHBIX Jpo0eii ¢ 1
OJIMHAKOBBIMM 3HAMEHATEISIMU

23 CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX JPOOEH ¢ pasHbIMU 1
3HaMEHAaTeSIMU.

24 CrnosxeHue ¥ BBIYMTAHNE PALIMOHAIBHBIX APOOEH ¢ pa3HbIMU 1
3HaMEHAaTeJSIMU.

25 CrnoxeHure ¥ BBIYNTaHHE PALMOHATIBHBIX APOOE ¢ pa3HbIMU 1
3HaMEHATEeISIMH.

26 CrnoxeHure ¥ BBIYNTaHUE PALMOHATIBHBIX APOOEH ¢ pa3HbIMU 1
3HaMEHATEISIMH.

27 CrnoxeHure ¥ BBIYUTaHUE PALMOHATIBHBIX APOOE ¢ pa3HbIMU 1

3HaAMCHATCIIsIMHU.




28

KonTpoabHas padora Ne 2 no treme «PanmoHajbHbIe
BbIPaKEeHUI»

29 YMHOXEHUE U ICTICHUE PAIHOHAIBHBIX IPOOCH.
Bo3zBenenue pannoHaibHOM 1poOH B CTENIEHb

30 YMHOXEHUE U ICTICHUE PAIlHOHAIBHBIX TPOOCH.
Bo3zBenenue pannoHaibHOM IpoOH B CTENIEHD

31 YMHOKEHHUE U ICJICHHE PAIIHOHATBHBIX POOCH.
Bo3BeneHue panyoHanbHOM poOu B CTENEHb

32 YMHOXEHUE U ICJICHUE PAIlHOHAIBHBIX IPOOEH.
Bo3BeneHue panyoHanbHON poOu B CTENEHb

33 ToxnecTBeHHBIE TPe0OPa30BaHMUs PATMOHATBHBIX
BBIPAYKECHHUIA.

34 ToxnecTBeHHBIE TPe0OPa30BaHMUs PAITMOHATBHBIX
BBIPAYKECHHUIA.

35 ToxnecTBeHHbIe TpeoOpa3oBaHMs palluOHATIBLHBIX
BBIPaKCHUM.

36 ToxnecTBeHHbIe TPeoOpa3oBaHus PAlMOHAIBHBIX
BBIPa)KCHU.

37 ToxnecTBeHHbIe TPeoOpa30oBaHus PAlMOHAIBHBIX
BBIPa)KCHU.

38 ToxnecTBeHHbIe TPeoOpa3oBaHus PAlMOHAIBHBIX
BBIPa)KCHU.

39 ToxnecTBeHHbIE TPe0Opa30BaHUs PAIUOHATIBHBIX
BBIPaKCHU.

40 PaBHOCUIIbHBIE ypaBHEHMS. ParioHanbHble ypaBHEHUS

41 PaBHOCHIIBHBIE ypaBHEHMs. ParoHanbsHbIe ypaBHEHUS




42 PaBHOCHIIbHBIC ypaBHEHMS. ParinoHabHbIC YpaBHEHUS 1
43 KonTtpoabsnas pa6ora Ne 3 no teme «PanmonanbHbie 1
BbIPAKEHUS»
44 CreneHs ¢ LeTIbIM OTPULIATENBHBIM [10Ka3aTeIeEM 1
45 CreneHb C 1eJIbIM OTPULIATEIbHBIM MOKa3aTelIeM 1
46 CremneHs C 1eJIbIM OTPUIIATEIbHBIM MOKa3aTeeM 1
47 CBolicTBa CTENEHH C 1IEJIBIM I10Ka3aTeeM. 1
48 CBoliCTBa CTENEHU C LIEJIBIM TIOKA3aTEIIEM. 1
49 CBolicTBa CTENEHH C 1IEJIBIM I10Ka3aTeleM. 1
50 CBolicTBa CTENEHH C 1IEJIBIM I10Ka3aTEeIEM. 1
51 CBoIiCTBa CTENEHU C LIEJIBIM TIOKA3aTEIEM. 1
52 ®Oynkuus y=K/X u e€ rpaduk 1
53 Oyuknus Y=K/X u e€ rpaduk 1
54 ®Oynknus y=k/X u e€ rpaduk 1
55 KonTtpoabsnas padora Ne 4 no teme «PannonanbHbie 1
BBIPAKEHUS»
56 OyHkuus Y = X2 u e€ rpaduk 1
57 OyHk1us Y = X2 u e€ rpapuk 1
58 OyHkuus Y = X2 u e€ rpadukx 1
59 Oynkius Y = X3 u e€ rpapuk 1
60 KBangpatasie kopHH. ApudMETHUECKUI KBaIPATHBINA 1
KOpPEHb.
61 KBanparusie kopHu. Apudmernyeckuil KBaJpaTHbIHN 1

KOPEHb.




62 MHOK€eCTBO U €0 JIEMEHTHI 1

63 [TommuOkecTBO. Omiepaiuu HaJl MHOKECTBAMU 1

64 YucnoBble MHOXKECTBA 1

65 YucnoBble MHOXKECTBA 1

66 CBoiicTBa apu(pMETHUECKOTO KBaAPATHOTO KOPHSI. 1

67 CaoiicTBa apuPMETHISCKOTO KBAAPATHOTO KOPHSI. 1

68 CpoiicTBa apu(hMETHUECKOTO KBaIPATHOTO KOPHSI. 1

69 ToxxnecTBeHHBIC TPEOOPA30BAHMS BBIPAKEHUH, 1
COZIepIKALINX KBAJPaTHBIE KOPHH

70 ToxnecTBeHHBIE TPe0OPa30BaHNUs BBIPAKEHHIH, 1
CoJIep>KalInX KBaJIpaTHbIE KOPHU

71 ToxnecTBeHHBIE TPe0OPa30BaHNUs BBIPAKEHHIH, 1
CoJiep>KalInX KBaJIpaTHbIE KOPHU

72 ToxnecTBeHHbIe TpeoOpa30BaHus BBIPAXKEHUH, 1
COJIep KALINX KBaJpaTHbIE KOPHU

73 ToxnecTBeHHbIE TpeoOpa30BaHUs BBIPAXKEHUH, 1
COJIep KALINX KBaJpaTHbIE KOPHU

74 OyHK1IMS U e€ rpapuk 1

75 Oynkius 1 e€ rpaduk 1

76 KonTtpoabnas padora Ne S nmo teme «KBagparusbie 1
KOpPHHU. /leliCTBUTEJIbHbIC YHCIA)

77 KBanpartuble ypaBHeHus. PelieHre HemoIHbIX KBaApaTHbIX 1
YpaBHEHUI

78 KBanpartHble ypaBHeHus. PelieHre HemoIHbIX KBaApaTHbIX 1

YpaBHEHUU




79 KBagparHble ypaBHeHus. PelieHrne HeMoJIHbIX KBaJApaTHbIX 1
YpaBHEHUU

80 dopMyIra KOpHEH KBaJIPaTHOTO YpaBHEHUS. 1

81 dopMyita KOpHEH KBaPATHOIO YPABHEHUS. 1

82 dopmyiia KOpHEH KBaIpaTHOTO YpaBHEHHUS. 1

83 dopMyira KOpHEH KBaJIPaTHOTO YpaBHEHUS. 1

84 Teopema Buera 1

85 Teopema Buera 1

86 Teopema Buera 1

87 KonTtpouabHnas padora Ne6 no reme «KBagparubie 1
YPaBHEHHUSA»

88 KBanpatHsiii Tpéxuiien 1

89 KBanparubiii TpEXuieH 1

90 Pemenue ypaBHEHMIA, CBOISIINXCS K KBaIPATHBIM 1

91 Pemienue ypaBHeHUH, CBOASIINXCS K KBAaIpaTHBIM 1

92 Pemenue ypaBHEHMIA, CBOISIIMXCS K KBaIPATHBIM 1

93 Pemenne ypaBHeHUH, CBOASIINXCSA K KBAaIpaTHBIM 1

94 | PanuoHasibHbIE YpaBHEHUS KaK MaTEeMaTHUECKUE MOIEIH 1
peanbHBIX CUTYyALNI

95 ParmonanbHble ypaBHEHUs KaKk MaTeMaTHUECKUE MOJIEH 1
peanbHBIX CUTYyALNI

96 KonTtpoabsHnas padora Ne 7 no teme «KBagparusbie 1
yYPaBHEHHD»

97 IToBTOpeHnue. Pemenue ypaBHEHUM. 1




98 [ToBTOpenue. Pemnenre ypaBHEHUN. 1
99 [ToBTOpenue. Pemenue 3amad. 1
100 |IToBTopenue. Pemenue 3amay. 1
101 |IToBropenue. KopeHb KBajpaTHBII 1
102 |IloBropenue. DyHKIMH U TPAPUKH. 1
Bcero: 102
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