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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsIeTCS OJHUM U3 OINOPHBIX KYPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHusi: OHa 00ECIIEYMBACT U3YyUEHUE APYTUX AUCIUILINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK U TyYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
POJIOJDKEHUST 00pa30BaHMs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y 00ydarommxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKICHUM W CYIIHOCTH ajre0pamdecKux
abcTpakimii, crocode OTpaKEHUsT MATEMATUIECKON HAYKOH SIBJICHUI U MPOIIECCOB
B TpUPOJEe U OOIIECTBE, POJM MATEeMaTHYECKOTO0 MOJCIMPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHUS
Y Ka4eCTB MBIILJIEHUSI, HEOOXOUMBIX JUIsl aIalTallud B COBPEMEHHOM IIU(POBOM
obmiectBe. M3ydenue anreOppl oOecredrBaeT pa3BUTHE YMEHHsI HaOIONaTh,
CpaBHHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS U BBIBOJIBI,
dbopmynupoBatTh yrBepKaeHus. OCBOCHHE Kypca anreOphl 00ecrednBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST O0YyJaroluXxcsi: OHM HCHOJB3YIOT JIETyKTUBHBIC W
WHJIYKTUBHBIE PacCyXJICHUs, 0000IEHNE U KOHKPETU3AIMI0, aOCTparupoBaHue u
aHanornto.  OOydeHwe  anreOpe  MpeArnoyiaraeT  3HAUYUTENBHBI  00BEM
CaMOCTOSITETTLHOM  JCSITEIbHOCTH  00YYaronIuxcsi, MOITOMY CaMOCTOSITEIILHOE
pelieHue 3a1a4 SBISIETCS peau3anuen 1eaTeIbHOCTHOTO IPUHITUIIA 00yUYeHUs.

B crpykType mnporpamMmbl yaeOHOTO Kypca «AnreOpa» sl OCHOBHOIO
oOurero o0pa3oBaHMsi OCHOBHOE MECTO 3aHUMAIOT COJIEPXKaTeIbHO-METOANYECKUE
muHUN: «Hucna u BRIYUCICHUSNY, «ANredpandeckue BhIPKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxnas U3 3THX coaepKaTelbHO-METOANYECKUX
JVHUHN pa3BUBAETCs HA MPOTSHKEHUH TPEX JIET U3y4eHUs! Kypca, B3aUMOJICHCTBYS C
ApYrMMU ero JuHusMH. B xoge wu3ydenuss ydeOHOro Kypca OOy4arouIumcs
NPUXOIUTCS JIOTHUECKH PacCyX IaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 9TUM B mporpamMmy y4deOHOTO Kypca «Anredpay BKIIOUYEHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, IPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3ieiiax
MaTEeMaTUYeCKOro 00pa3oBaHus U CHOCOOCTBYIOIINE OBJIAJCHUIO O0yYaIOIUMHUCS
OCHOB  YHHMBEpPCAJIIBHOTO  MaTeMaTuyeckoro s3bika. CoaepikarenbHOM U
CTPYKTYPHOH OCOOEHHOCTBbIO y4eOHOro Kypca «AureOpa» SBISETCI €ro
MHTETPUPOBAHHBIN XaPAKTED.

Conepxanne nuHMM «Yucna W BBIYUCICHUS» CIYKUT OCHOBOM ISt
JAbHEUIIEr0o U3y4yeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYaroOUIUXCs
JIOTUYECKOTO MBIIIJIEHUSI, (POPMUPOBAHUIO YMEHUS TOJIH30BATHCS aITOPUTMaMH, a
TaK)Ke TPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsI IOBCEIHEBHOM
KW3HU. PazBuTHE MOHSTHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHMs
CBS3aHO C paIllMOHAJIBHBIMM W HWPPAIMOHAIBHBIMU YHCIaMU, (HOpMHUpOBaHUEM



NPEJICTaBIICHUA O JIEWCTBUTEIHLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YHUCIOBOM
JIMHUU OTHECEHO K CpeHeMY 00IIeMy 00pa30BaHMIO.

Conepkanue AByX aliredpandecKux JUHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYUYaAIOIIUXCS
MaTeMaTU4YEeCKOro arrapaTra, HEOOXOJUMOro JJIsi pelieHus 3ajad MaTeMaTHUKH,
CMEXKHBIX TMPEAMETOB M IPAKTUKO-OPHUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YEOHBIA Marepuan TPYINIUPYETCS BOKPYT
palMoHaIbHBIX BBIpAXKEHUM. AJredpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
S3bIKa Ui TOCTPOEHUS MAaTEMAaTHYECKHUX MOJIEIeil, OMUCaHUsI MPOILIECCOB U
SBICHUN peanpHOro wmupa. B 3amaum oOydeHus aireOpe BXOASAT TaKxkKe
JTaNbHEWINIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, U1 OCBOCHHUS Kypca WH(POPMATUKH, W OBJAJCHHEC HaBBIKAMHU
JNEAYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBanrne cUMBOJIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHM S, CIOCOOHOCTEN K MaTEeMAaTHIE€CKOMY TBOPUYECTBY.

Copepxanue QyHKIIMOHATILHO-TpauuecKor JIMHUK HallEJICHO Ha TOJy4eHUe
O0yJaroMMUCS 3HAHUM 0 (PYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTHYecKOM Mojenu
JUISL OTIUCAHUST U UCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u obmiectBe. M3ydyeHne marepuana CrHoCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCSA
YMEHUS UCIOJIb30BaTh Pa3IMYHbIE BHIPA3UTEIIbHBIC CPEJICTBA SA3bIKa MAaTEMAaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (QopMuUpoBaHHE
MpEACTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTHU IIUBWJIM3AIUU U KYJIbTYPBHI.

CormacHo ywyebHOMY TMIaHy B 7-9 kjaccax u3y4aeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3leibl COACP)KAHUS:
«Yucna W BBIUMCICHUS», «ANreOpanuyecKkue BBIPOKCHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « D YHKITUNY.

Ha usydyenue yuebHoro xkypca «Anreopa» orBoautcs 306 dacos: B 7 Kiacce
— 102 yaca (3 gaca B Henmenmo), B 8 kiacce — 102 ygaca (3 yaca B Heaeno), B 9
Kkiacce — 99 gacoB (3 yaca B HEIEINIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO/] OT OAHOW (POPMBI 3aMKCH
npobeit k gpyroi. I[loHsTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAIlMOHANBHBIX  4YHcel. ApudmeTndyeckue ACHCTBUS  C
panroHaIbHBIMU YKMciamMu. PerieHue 3aga4 vM3 peaibHOW MPAKTUKU HAa 4YacTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OINpeAeieHue, IpeodpazoBaHue
BBIPQKEHUN Ha OCHOBE OMPEEIICHUS, 3alUCh O0NbIIKX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJE ApoOU W ApoOu B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha
IIPOLICHTBI, pEIEHUE 3a/1a9 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, pA3JIOKEHWE HA  MHOMKHUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUcMMOCTH, B TOM uucie OpsAMas U oOpaTHas
MIPONOPLUHOH AJILHOCTH.

AJureOpaudecKkue BbIpasKeHUs!

IlepemeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAKEHUS C MEPEMEHHOU. JlonmycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpeacraBienne 3aBUCHMOCTH MEXY BEIMUYNHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanre OYKBEHHBIX BBIPDAKECHUM,
TOXKJIECTBEHHO paBHbIE€ BBIPAKEHHUSA, MpaBuUiia MNpeoOpa3oBaHHUs CYMM U
IPOU3BEICHUH, MPaBUIIa PACKPBITUS CKOOOK U MPUBEACHUS OJJOOHBIX ClIaraéMbIX.

CBolicTBa CTENEHU C HATYypaJbHBIM IIOKA3aTEIEM.

OpnHowieHbl U MHOroOwieHbl. CTeneHb MHOrouseHa. CloxeHue, BbIUMTaHuE,
YMHOXKEHUE MHOTO4YJIeHOB. DOpMyibl COKPAIIEHHOTO YMHOXKEHUS: KBaJpar
CYMMBl W KBagpar pasHocTH. Popmyna pa3HOCTH KBaapaToB. Paznoxxkenue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHIIBHOCTb YPAaBHEHUM.

JluHeHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEUHOIO
YPaBHEHHUsI, pEIICHHE JMHEWHBIX YypaBHEHUWU. (COCTaBIEHUE YpPaBHEHHU 10
YCIJIOBHIO 3a/1a4l. Penienne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPAaBHEHU .

JluneiliHOe ypaBHEHHE C JIByMSI IIEpEMEHHBIMH U ero rpadguk. Cuctema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMsS II€PEMEHHBIMHU. PelieHne cucrteM ypaBHEHHI
crocoOOM TMOACTaHOBKU. llpuMepsl perieHHus TEKCTOBBIX 3aJad C IMOMOUIbIO
CHUCTEM YPABHEHUM.

DyHKUMHA



Koopaunara Touku Ha npsimoil. UucnoBble MpoMexyTKU. PaccTosiHue MexIy
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cuctema koopauHaT, ocu Oxu Oy. Abcmucca u opauHara
TOYKH Ha KOOPIAMHATHOMN MI0CKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue @ynknuu. [padux
¢byukiuu. CroiictBa dhyHkiui. Jluneitnas gynkmuus, e€ rpaduk. I'paduk dhyHKIMn
y = |x|. I'padmdeckoe perieHHe JTMHEHHBIX YPAaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUH.

8 KVIACC

Yuciaa 1 BIYMCICHUS

KBagpaTtHeiii kopenb u3 uucna. [loHstue 00 HppalMOHATILHOM YHUCIE.
HecsTuunble TpuOIMKEHUsT UppallMOHaIbHBIX uncen. CBOMCTBA apuMeTHUECKIX
KBaJ[PaTHBIX KOPHEW U UX MPUMEHEHUE K MPEeOOPa30BAHUIO YUCIOBBIX BBIPAXKEHUM
Y BBIYUCJIEHUSM. [{€fiCTBUTEIbHBIE YUCIIA.

Crenens ¢ 1enbIM TTOKa3aTesneM U e€ cBoiicTBa. CTaHaapTHAas 3allKCh YKCIIA.

Anre0panvecKkue BbIPasKeHUsI

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAaApaTHOTO TPEXWIEHA Ha
MHOKUTEJIH.

AnreOpandeckasi npodb. (OCHOBHOE CBOWMCTBO aireOpanueckor apoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHUE, JeJeHUE anreOpanueckux Apooeil.
PanronanpHbIe BRIpOXKEHUS M KX TTPEo0Opa3oBaHuE.

YpaBHeHUs U HEPABEHCTBA

KBagpaTtHoe ypaBHenuwe, ¢GopMmyaa KOpHEH KBaIpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOASIIMXCSA K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiiue ApoOdHO-pallMOHATILHBIE YPABHEHUS.

['padmueckass uHTEpHIpETAIUS YPaBHEHUN C IBYMS IMIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpPaBHEHUN C JBYMs NepeMeHHbIMU. [IpuMepbl pelieHuss CcHucTtem
HEJIMHEHWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a/1a4 alreOpanyeckuM CriocoOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucrtemMbl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DOyHKUIMHA

[Tonsatue Qyukuuu. OOnacTh oONpeneNeHuss U MHOXKECTBO 3HAYEHUU
¢bynkimu. CriocoObl 3aanus PyHKIIHMA.

I'padux ¢ynxuuu. YUrenune cBoiicTB QpyHkuuu no e€ rpaduky. [Ipumepsi
rpaduKoB GyHKIIHMA, OTPAXKAIOIIUX pPeabHbIC MPOIIECCHI.



@OyHKIIMY, ONMUCHIBAIOIIME TMPSAMYI0 W OOpaTHYIO MPOIOPIIHOHAILHEIC
3aBHCHMOCTH, uX rpaduku. Oyukmun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe
pellieHue ypaBHEHUHN W CHCTEM YPaBHCHHIA.

9 KJIACC

Yucaa 1 BIYMCICHUS

PannonanbHbie 4mclia, UppalioOHAIbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHbBIC
JecITUYHbIE ApoOu. MHOXKECTBO IeWCTBUTENBHBIX YHCEII, IEUCTBUTENLHbBIE YHCIIa
KaKk OCCKOHEYHbIE JeCSITUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXK1Yy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAVMHATHOW MTPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu@MeTHdyecKue JeHCTBUSA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIEro MHpPA, UIUTEIBHOCTh IIPOLECCOB B
OKPYKaroIIEM MHPE.

[TpubamxEHHOE 3HAYECHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yJIbTaTOB BIYUCIICHUI.

YpaBHeHUs] 1 HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHNM, CBOASAIINXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIIUXCA K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHH TPETbEU M YETBEPTOU
CTEIIEHEH Pa3JIOKEHUEM Ha MHOXKUTEIH.

Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUMU. PelieHune TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ ABYyMsI MEpEeMEHHbIMU U ero rpaduk. Pemenue cucreM IBYX
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OHO M3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpoM creneHu. ['paduueckas
UHTEpIpETAls CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHEHHBIX HEPABEHCTB C OJHOW IMEpPEMEHHOW. Pelienue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wHTEpHperanis HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DOyHKUIMHA

KBanpatuunas ¢ynkius, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPILUHBI Tapa0doJIbl, OCb CHMMETPUHU MapadoJIbL.

I'padukn bynaximit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOMCTBA.

Yucs10BbIe MOCTEA0BATEIbHOCTH M NIPOrPecCuU



[loHsATHE YKCIIOBOM TMOCIENIOBATENBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTH
PEKYppeHTHOM popMyIo U Hpopmysoi N-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccud. dopmynsl N-ro 4ieHa
apu(MeTHYEeCKON U TeOMETPUYECKON MPOrpecCcuil, CyMMBbI MIEPBBIX NUIIEHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKOW M TE€OMETPUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEHWHBIN U 3KCIOHCHIUAIBHBIM POCT.
CroxHbI€ TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yOTC:

1) maTpuoTHYecKoe BOCIIMTAHNE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHU B IPYTUX HayKax U MPHUKIATHBIX cepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE B PpEUICHUM MPAKTHYECKUX 3aaady
MaTEMaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MAaTeMaTH4eCKOTro
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBUAYAILHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTalMEd B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATENBHOCTH, ATANoOB €€ pa3BUTHS M 3HAYMMOCTH JJI1 Pa3BUTHS LIMBUIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMHU MCCIIENOBATEIbCKOM
NEesITENbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GoOpMHUPOBAHME KYJLTYPbl 3/10POBbsSl U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TIPUMEHSAThH MaTEeMaTHYCCKHWE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBbIKA pPeQICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIlMEeH Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a1a4
B 00JaCTM COXPAHHOCTH OKpPYJKaloIIeld Cpeapl, IUTAaHUPOBAHHS TIOCTYIIKOB H
OIICHKH WX BO3MOKHBIX TIIOCJIEICTBUHN I OKPYXKaIoMmEeH Cpeabl, OCO3ZHAHHEM
TJI00ATLHOTO XapaKTepa SKOJOTHIECKUX TTPOOJIEM U MMyTeHl UX PEIIeHUS;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEOMPENCIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTBCS y NPYrUX JIIOJICH, MPHOOpETaTh B COBMECTHOM NEATCIHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUTIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI3OB, TPEOYIOMUNA KOHTPMEDP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H

nocneACTBUsA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUSA

Bba3oBblesiornueckueeicTBua:

e BBUIBIIITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOLIEHUI MEXIy MOHATHAMH, (POPMYIUPOBAThH
ONpEACNICHUs]  MOHSATUM, YCTaHAaBJIMBaTh  CYIIECTBEHHBIA IPU3HAK
KJaccu(UKaIMi, OCHOBaHUS JJii OOOOILIEHHUS U CpPaBHEHUS, KPUTEpUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (QOPMYIUPOBATH M  MPEOOPA3OBBIBATh  CYKICHUSA:
YTBEpAUTENbHbIE M OTpHULATENIbHbIE, €IMHUYHBbIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



BBISIBIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npeajaraTb  KpUTEPUUA  JJI  BBISABICHHS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX M
VHAYKTUBHBIX YMO3AKJIFOUYCHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

pa3doupaTh JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUHN (TMPSIMbBIC U OT
MIPOTUBHOTO), MPOBOAUTH CaAMOCTOSITEILHO HECJIOXKHBIE J10Ka3aTeIbCTBA
MareMaTudeckux (akToB, BBICTpAWBATh apryMEHTAIUIO, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BEIOWpATh CIOCO0 permieHusl ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEIICHUS, BBIOWpATh HaWOONEe MOMXOMSAIIMN ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBblencciienoBare/ibCKUeaeHCTBHS.

UCTIOJIH30BaTh BOIPOCHI KAaK HMCCIIEIOBATEIILCKH WHCTPYMEHT IMO3HAHMUS,
(dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIHHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OopMUPOBATH
TUI0TE3Y, ApryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOANTH 110 CaMOCTOSITEIbHO COCTaBJICHHOMY IUTAaHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HWCCIENOBaHWE MO  YCTAHOBJICHHIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITENTLHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI TI0 PE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCA, a TaKXKE BBIABUTATh
MIPENONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAlUU, JIaHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH
MH(}OpMAaIINIO Pa3IMYHbBIX BUIOB U (POPM MpeaCTaBICHUS;

BbIOMpaTh (QopMy NpeAcCTaBICHHUS HWH(OpPMAMM W WUIOCTPUPOBATH
peliaeMble 33Jauyd CXE€MaMH, JauarpamMMamM, HHOM Tpadukod M uX
KOMOMHAIIUSIMU;

OLIEHUBATh HAAEKHOCTh WH(GOPMALMU TIO0 KPUTEPUSM, MPEIJIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBbICYHUBEpPCAJIbHbICY4YeOHbICACHCTBUS



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSMH U IIEJIAIMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0JIe 00CYXCHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIAEMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI, COIMOCTABJISITH CBOM CYXACHUS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKMBATh Pa3IMYUe W CXOJCTBO ITO3HIIMH, B
KOppeKkTHOU popme hopMyarpoBaTh pa3HOTIACHS, CBOU BO3PAXKEHHUS,;
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICZIOBAHUSA,  TMPOEKTa,  CAMOCTOSATENbHO  BbIOMpath  (hopmar
BBICTYIUJICHUS C y4ETOM 3314 MPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPUH;
NOHMMATh U HKCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIWBUYaTbHOM pPaOOTBI TpU pEIICHUH YYeOHBIX MAaTeMaTHYECKUX
3ajay;

MPUHUMATH 11e1b COBMECTHON JEATEIHHOCTH, INIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM palOThl, pacnpeAcysTh BHABI pabOT, I0roBapuBaThHCH,
o0cyXaaTh MPOIECC M pe3ysIbTaT paboThl, 0000IIaTh MHECHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIXx (opmax padboTel (0OCYXIeHUs, 0oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYTH€), BBIMOJHATH CBOI YacTh
paboThl M KOOPAMHUPOBATH CBOW JICUCTBUS C APYTUMHU YJICHAMU KOMAaH/IbI,
OILICHMBATh Ka4e€CTBO CBOETO BKJIAJla B OOIIMIA MPOIYKT MO KPHUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE el CTBUS
Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pELIEHUS 3adadd (WM €ro
4acTh), BBIOUPATh CIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATh
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MHGOPMAITIH.

CaMOKOHTp 0J1b, MO OHAIBHBINNHTENICKT:

BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJSL —mpolecca |
pe3yJibTaTa pEelICHUs MAaTEMATUYECKOM 33/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a/1a4M, BHOCHTb KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BHISBIIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHUE PE3YJbTaTa ACATEIBHOCTH MOCTABJICHHOW LIENIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WJIM HEJIOCTUXKCHUS 11EIH,
HAXOJUTh OMIUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K koHiy oOydenuss B 7 KJIacceoOydarONIUHUCS TONYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIbTAThI:

Yuciia u BIYUCTEHUS

BrImonHATh, codeTass YCTHbIE U MHUCbMEHHBIE MPUEMBI, apu(METUYECKHE
JEUCTBUS C PAIlMOHATIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUs YHUCIIOBBIX BBIPAKECHHM, MPUMEHSITH pPa3sHOOOpa3HbIC
CrocoObl ¥ MPUEMBI BBIUYMCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUN, COIAEPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexomuth OT ogHOW (HOPMBI 3amucH 4YUCEN K APYyroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHUMBATh U YNOPSAOYUBATH PallMOHATIBHBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BbIPAQ)KEHUU. BBIMONHATE NEHUCTBUS CO CTENEHSIMH C HATypalbHbIMU
MOKa3aTEeISIMH.

[IpuMeHsAT,  NOpU3HAKK ~ JEIMMOCTH,  Pa3JOKEHUE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCEN.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4H, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPONOPUUOHATBLHOCTBIO BEJIWYWH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4€TOM OTPaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.

AsredpanyvecKkue BbIpasKeHUs!

Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJIOTHUIO U CUMBOJIMKY, MPUMEHSThH
e€ B MpoIlecCe OCBOEHUS YU4EOHOr0 Marepuarna.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUM NpU 33JaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHUsi — [EJOr0  BBIPAXKEHUS B MHOTOWICH
PUBEJICHUEM TOJIOOHBIX CIIAaraeéMbIX, PACKPBITUEM CKOOOK.

BBINMOMHATE yMHOXXEHHE OJHOWICHA HAa MHOTOWIEH W MHOIO4JIeHa Ha
MHOTOYJICH, TPUMEHSTH (POPMYIIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa3iI0KEHHE MHOTOYJICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEero MHOXUTENS, TPYHIUPOBKU  ClIaraeMbiX,
npuMeHeHUs1 GOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpuMensaTh, peoOpa3oBaHKsi MHOTOWICHOB ISl PEIICHUS PAa3IMYHBIX 3a/1a4
U3 MaTEMAaTUKHU, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTe CBOKMCTBA CTENEHEW C HATYPAJIbHBIMU IMOKA3aTEJSIMHU IS
npeoOpa3oBaHUs BBIPAKEHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoia OT UCXOJHOTO YPaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, saBisercs
JIM YUCII0O KOPHEM YPaBHEHHMS.

[IpumeHsTh rpaguyeckue METOAbI MPU PEUICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTh mnpuMepsl Map 4YKCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTOo
YPaBHEHHUS C IBYMS IIE€PEMEHHBIMHU.

Ctpouth B KOOPAWHATHOW IJIOCKOCTH TpaduK JUHEHHOrO0 YypaBHEHHS C
JIBYMS TEPEMEHHBIMH, TMOJB3YSICh TpaUKOM, MPUBOIUTH MPUMEPHI pPEUICHUS
YpaBHEHMUS.

Pemiath cucteMbl IByX JJUHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qyucie rpaduuecky.

CocTaBnsaTh M pellaTh JIMHEWHOE YPaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpPaBHEHHM TI0 YCIOBHUIO 3a/laud, HWHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/J1a4H MOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHON NPSMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIUCHIBATh YMCIOBbIE TPOMEXYTKH Ha
aNreOpanyecKoM S3bIKE.

OTtMeyaTh B KOOPIAMHATHOM TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJIMHATaM,
CTpouTh Tpaduku JUHEHHBIX GYyHKIUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh C TOMOIIbIO (PYHKUMNA HM3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCT,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii cnocod MpeACTaBICHHUS W aHaIM3a WH(OpManuu,
M3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 TPaUKOB pealbHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiacceoOydaromuics TOMYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BIYUCIEHUSA

Hcnonb30BaTh HayajdbHbBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX
YUCeN JUIsl CPaBHEHUS, OKPYIJICHUS M BBIYUCICHUH, H300paXkaTh JIEWCTBUTEIhHbIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAIPaTHOTO KOPHSA, HAXOAHThH
KBaJIpaTHbIE KOPHHU, UCHOJB3Yysd MPU HEOOXOIUMOCTH KaJbKYJATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHHU, HCIHOJb3Ys
CBOKCTBA KOPHEM.



Hcnonb3oBaTh 3amucH OOJBIIMX M MaJIbIX YHMCET C MOMOLIBIO JECSITHYHBIX
npobeii u crenedeit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATh TNOHATHE CTENEHM C LEJIbIM  II0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BBINONHATE TOXKIECTBEHHbIE MPEOOpa30BaHUsl PAIlMOHAIBHBIX BbIPAXKEHUN
Ha OCHOBE MpaBWJI AEMCTBUIA HaJ MHOTOWIEHAMU U alire0panyecKUMHU JIpOOsIMHU.

PackiiagpiBaTe KBapaTHBIN TPEXUIJICH HA MHOKUTEIH.

[TpumenaTs npeoOpa3oBaHus BbIPAKEHUHN [T PEIICHHs Pa3IMYHBIX 337a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKU.

YpaBHeHUs ¥ HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECA K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHECHHH, B
TOM YHCJIE C IPUMEHEHUEM IpapUuecKuX MpeAcTaBIeHUH (ycTaHaBIMBaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI DPEIICHHUS, €CIM UMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauM K €€ anreOpanyeckoit
MOZEIM C TIOMOUIBIO COCTaBJIEHUS YPABHEHUS WJIM CHCTEMBl ypaBHEHUU,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4¥ NOJIy4ECHHBIN PE3YJIbTaT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsi CPABHEHUs, OLICHKH,
pemars JMHEHHbIE HEPAaBEHCTBA C OAHOW NEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpadUYecKyl0 HWUTIOCTPAllMI0O MHOXKECTBA pELICHUH HEpPaBeHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKUUH

[ToHnMaTe U KCIONB30BaTh (PYHKIMOHAJIbHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHHUS), OMPEACNATh 3HAUeHHE (PYHKIHUH MO 3HAUYCHUIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaduKy dIeMeHTapHbIX (PYHKIUN BUIA:

y = k/x, y = x2, y = X3,y = ||, Y = VX, OIHCBIBAaTb CBOICTBA YHCIOBOW
dbyHKIIMH 110 €€ TpaduKy.

K xoHumy o0ydeHus B 9 KiacceoOydyaroUuiicss MNOMYyYUT CJEIYIOIINE
MPEIMETHBIE PE3YJILTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATh U YNOPSAOYMUBATH PALIMOHATBHBIE U UPPALIMOHAJIBHBIE YHCIIA.

BoimonuaTh  apupmMeTnyecKkue JACUCTBUS C palUMOHAIBHBIMU  YHUCIIAMH,
couerass YCTHbIE W NHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIUHUCIEHUS C
UPpAMOHAILHBIMU YUCITAMH.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYUCIIATH 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyrisATb EWCTBUTENBHBIE 4YHCJA, BBIIOIHATH NPUKHUIKY pPE3ysbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs] M HEPABEHCTBA

Pewars JIMHEVHBIE W KBAaJpaTHBIE YPAaBHEHMWs, YPaBHEHUS, CBOIAILIMECS K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

Pemate cucrembl ABYX JIMHEMHBIX YPaBHEHUW C JIBYMS [EPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBJIIETCS JIMHECHHBIM.

Pemiath TEKCTOBBIE 3a7adyd aIreOpPanvyecKUM CIIOCOOOM €  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIEIOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpapUuecKuX MpeAcTaBIeHU (ycTaHaBIMBATh, UMEET
JY YpaBHEHME WM CHUCTEMa YPABHEHHMM pELICHUs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

PemaTte JMHENHbIE HEPAaBEHCTBA, KBAaJIpAaTHbIE HEPABEHCTBA, H300paxkarhb
pEelIEHNEe HEPAaBEHCTB HA YMCIIOBOW MPSAMOM, 3alMCHIBATh PEIIEHUE C IMOMOULIBIO
CHUMBOIJIOB.

Pematb  cuCTeMBI  JTMHEHWHBIX HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBbI
HEPaBEHCTB HA YMCJIOBOW MPSMOM, 3alUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcronbp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIUYHBIX 3a/1a4.

DyHKUUH

PacrioznaBath (QyHKUMM H3ydyeHHbIX BUAOB. lloka3piBaTh cXeMaTU4yecKH

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buma: y = KX, y
=kx+ b, y=kix,y=ax2 + bx +c, y=x3, y =X,y = |x|, B 3aBucuMoct: ot
3HaYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Crtpouth U u300paxkarb CXeMaTH4YECKH TpadUKH KBaJAPATUUHBIX (PYHKIIHM,
OIMHMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI IO UX TpaduKam.

PacriozHaBath kBagpaTHIHy0 (QYHKIHIO MO GopMylie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 pealbHON KU3HU, (PU3UKH, TEOMETPHUHU.

YuciioBbIe MOCIEA0BATEIbHOCTH M NPOrPecCuH

PacriozHaBath apuMeTHuecKyl0 M TEeOMETPUUYECKYI0 TMPOTPECCUU MpU
pa3HbBIX crioco0ax 3aaHusl.

BrIMOMHATE  BBIYKCIACHUS C  HUCIHOJb30BaHWMEM (opMyl N-ro  4YjieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUIA, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh 4Yj€HBI MOCIEIOBATEIBPHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YUCIIe 3a7a4d U3 peabHOM JKM3HU (C HCIOIh30BaHUEM KabKYIATOPa, U(PPOBBIX
TEXHOJIOTHI1).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No 11/ HanmeHnoBanuepasaesioB u KoanuecrBouacos DieKTpoHHbIe (LHGPOBLIE)
TEMIPOrPpaMMBbI Bcero o0pa3oBaTebHbIEPECYPCHI

1 j;gf; 7 BEFHCICHIS. PalIOHA TEHEe 25 Bubmioteka LIOK https://m.edso0.ru/7f415b90
2 AnredpanyecKueBbIpak eHUSI 27 bubmmoreka LHOK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS U HEPaBEHCTBA 20 bubmmoteka [1OK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduxu. @yHKIMH 24 bubmmnorexa LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE 1 00001IICHUE 6 but6mmoreka I{OK https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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8 KUIIACC

No 11/ HaumeHoBaHuepasienoB u Koaunvecrsouacon DJIeKTPOHHBIE (LM poBHIe)
° i/m
TEMIIPOTrPaAMMBbI Bcero o0pa3oBaTebHbIEPECYPCHI

q .K

1 WCJ1a H BHITHCICHIA. BBaApaTHble 15 Bu6miorexa [IOK https://m.edsoo.ru/7417afg
KOpHH
4 .C

2 1EJIa 1 BEIHCICHIDE. TICHCHD € HEbIM 7 bu6muoTtexa LIOK https://m.edsoo.ru/7f417af8
1oKazaTenemM
Anreb .

3 e pqueVCKI{eBHpa)KeHM ) bubmmoreka LIOK https://m.edsoo.ru/7f417af8
KBagpatHeITpEXUIICH
Anreb .

4 JITEOpANHCCIIEERIPANEHIA 15 bub6mmoreka I{OK https://m.edsoo.ru/7f417af8
Anrebpandeckasapoob
% .K

5 PABHEHIE T HEPABCHCTEA. RRAAPATHRE 15 Bubmorexa LIOK https://m.edsoo.ru/7f417af8
ypaBHEHUS
v .C

6 paBHeHHjI 11 HEPABCHETBA. LHCTEME 13 bubmoTeka I{OK https://m.edsoo.ru/7f417af8
ypaBHEHUI
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBA 12 bubmmoreka [{OK https://m.edsoo.ru/7f417af8
Oynk1uu. OCHOBHBICTIOHATHS bubmuoTexa LIOK https://m.edsoo.ru/7f417af8
Oynkiuu. YucnoBsie yHKITUN bubmmoreka [1OK https://m.edsoo.ru/7f417af8

10 [ToBTOpEHUE 1 0000TIIICHIE bubmmoreka [1OK https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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9 KUIIACC

No 11/ HaumeHnoBanuepasneioB u Koaunvecrsouacon JIeKTPOHHBIE (LM (] POBHIE)
° i/m
TEMIPOrpaMMBbI Bcero o0pa3oBaTeIbHbIEPECYPCHI

4 . Hei

1 HCIA W BEITHCIICHNS. JCHCTBHTENBHEIS 9 bu6mmoreka [{OK https://m.edsoo.ru/7f419d08
qrcna
0% LY

2 paBiIeHm 1 Hepais CHCTBA. ¥ pABHCEHIA € 14 bubmuotexa LIOK https://m.edsoo.ru/7f419d08
OJTHOW TTepeMeHH O
0% .C

3 PABHCHHA 1 HEPABCHCTRA. LHCTEME! 14 Bu6mmoreka [[OK https://m.eds0.ru/7f419d08
ypaBHEHUH
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 bubmoteka I{OK https://m.edsoo.ru/7f419d08

5 OyHKUMU 16 bubmuotexa LIOK https://m.edsoo.ru/7f419d08

6 YHCIIOBBIENIOCIEI0BATENBHOCTH 15 bu6moreka LJOK https://m.edsoo.ru/7f419d08
I1 6006

7 OBTOpEHHE, ODODIIEHHE, 15 Bu6miorexa [IOK https://m.edsoo.ru/7419d08
CHCTEMAaTU3AlUS3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99
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HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuecrBouacos
Ne i/ Temaypoxka
Bcero
1 [ToHATHEpalIOHATBHOr 04K CIIa 1
2 ApudmeTnueckue 1eUCTBUS ¢ PallMOHAIBHBIMH YUCIIAMU 1
3 ApudmeTrnueckue 1eicTBUS ¢ pallMOHAIbHBIMU YU CIAMU 1
4 ApudmeTnueckue 1eUCTBUS ¢ PallMOHAIBHBIMU YU CIIAMU 1
5 Apudmerrueckue qeicTBUS ¢ pallMOHAIbHBIMU YUCIAMU 1
6 ApupmMeTrnueckne NeUCTBUS C pallMOHATBHBIMH YHACIAMU 1
7 CpaBHeHue, ynopsg0uuBaHUEPALIMOHAbHBIXUUCET 1
8 CpaBHeHUE, ynOpsAA04YNBaHUEPALIMOHAIBHBIXUNCEI 1
9 CpaBHeHue, ynopsi0uuBaHUEPAIMOHALHBIXUNCET 1
10 CreneHb ¢ HaTypaJIbHBIMIIOKAa3aTEJIEM 1
11 CreneHb ¢ HaTypaJIbHBIMIIOKA3aTEIEM 1
12 CreneHb ¢ HaTypaJIbHBIMIIOKA3aTEIEM 1
13 CreneHb ¢ HaTypaIbHBIMIIOKAa3aTEIEM 1
14 CreneHb ¢ HaTypaJIbHBIMIIOKA3aTEJIEM 1
15 PemieHre OCHOBHBIX 3aJ1a4 Ha IpOOH, MPOLEHTHI U3 pealbHON MPaKTUKU 1
16 Perienne ocHOBHBIX 3a71a4 Ha ApOOU, IPOLIEHTHI U3 PealbHON NPAKTUKU 1
17 PemieHrie OCHOBHBIX 3aJa4 Ha IpOOH, MPOLIEHTHI U3 peabHON MPaKTUKU 1
18 Perienre oCHOBHBIX 3a71a4 Ha ApOOU, MPOLIEHTHI U3 PealbHON MPAKTUKH 1
19 [Tpu3Haky 1eIMMOCTH, Pa3IoKeHUsI HA MHOXKHUTEIH HATYPaJIbHBIX YHCE 1
20 [Tpu3HaKy 1eTMMOCTH, pa3IoKEHUSI HAa MHOXKUTETN HaTypajbHBIX YHCEN 1
21 PeanpHble 3aBucuMOCTH. [Ipsimast 1 oOpaTHAs MPOMOPIIMOHATBHOCTH 1




22 Peanbuble 3aBucumoctu. [Ipsmas u oOpatHas mponopLUUOHAIBHOCTH 1
23 Peanbubie 3aBucuMocTH. [Ipsmast 1 oOpaTHast TPOMOPIIMOHAIBHOCTH 1
24 Peanbuble 3aBucumoctu. [Ipsmas u oOpaTtHas mponopIHOHAIBHOCTH 1
25 KonTponbsaas pabora o Teme "Parmonanpabie yrcia 1
26 ByKBEHHBIEBBIpa)KEHUS 1
27 [Tepemennsbie. JlomycTUMBbIE3HAYCHUSTIEPEMEHHBIX 1
28 dopmyib 1
29 dopmyibl 1
30 ITpeoOpazoBaHue OyKBEHHBIX BbIPaXK€HUH, PACKPBITHE CKOOOK M NMPUBEACHUE OT00HBIX 1
cllaraeéMbIX
31 [TpeoOpazoBanue OyKBEHHBIX BHIPAXKEHUH, PACKPBITUE CKOOOK M MPHUBEICHUE MOT0OHBIX 1
CllaraeMbIX
39 ITpeoOpazoBaHue OyKBEHHBIX BbIPaXK€HUI, PACKPBITHE CKOOOK U NMPHUBEACHHUE MOT00HBIX 1
cllaraeMbIX
33 [TpeobpazoBanue OYKBEHHBIX BBIPaXXEHUH, PACKPBITHE CKOOOK ¥ MPHUBEACHUE MOT0OHBIX 1
cllaraeMbIxX
34 CBoiicTBa cTeneHH ¢ HaTypajbHBIM TOKa3aTeIeM 1
35 CBoiicTBa CTENEHH C HaTypaJbHBIM I1OKa3aTEIEM 1
36 CBolicTBa CTENEHU C HATypaJIbHBIM ITOKa3aTelieM 1
37 MHOro4JIeHbI 1
38 MHoOro4eHsbI 1
39 CrnoxxeHue, BBIYNTAHNE, YMHO)KCHUEMHOT O4JICHOB 1
40 CnoxeHue, BBIYUTAHUE, YMHOKEHUEMHOT04JICHOB 1
41 CnoxeHue, BBIMUTaHUE, YMHOKEHUEMHOIOYJIEHOB 1
42 CnoxeHue, BBIYMUTaHUE, YMHOKECHUEMHOI'OUJICHOB 1
43 DopMyIBICOKPALIEHHOT OYMHOKEHUS 1




44 DOopMyJIBICOKPAILEHHOI OYMH 02K EHUS 1
45 DopMyJTLICOKPAIIIEHHOT OYMH 03K EHU S 1
46 DopMyIBICOKPALIEHHOT OYMHOKEHUS 1
47 DOopMyJIBICOKPAILIEHHOI OYMH 02K EHUS 1
48 Pa310:keHnEeMH Or04JIeH OBHAMHOKUTEIH 1
49 PaznoxeHneMHOro4eHOBHaMHOKUTENN 1
50 Pa3noxeHneMHOr 04JIeHOBHAMHOKHUTEIN 1
51 PaznoxeHneMHOro4jeH OBHaMHOXKUTENN 1
52 KontponpHas pabora no reme "Anredpanueckre BbIpaxeHus" 1
53 VYpaBHeHue, paBuIa IpeoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTh YPAaBHEHUI 1
54 JluneliHoe ypaBHEHHE ¢ OJJTHOW EPEMEHHOM, PEIIEHNE JIMHEHHBIX ypaBHEHU I 1
95 Jlunelinoe ypaBHEHUE ¢ OHOM MEPEMEHHOMN, pEIIeHNE TUHEHHBIX ypaBHEHU 1
56 JluneliHoe ypaBHEHHE ¢ OJTHOW EPEMEHHOM, pellIeHNe JIMHEHHBIX ypaBHEHU I 1
o7 Pewrenne 3a1au ¢ mOMOIIBIO YpaBHEHU I 1
58 Pemienue 3aa4 ¢ TOMOIIbIO YpaBHEHHM 1
59 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHUI 1
60 Perenue 3aa4 ¢ MOMOIIBbIO ypaBHEHHH 1
61 JluneliHoe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €ro Ipaduk 1
62 JluneitHoe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMH U €r0 rpaduk 1
63 Cucrema IBYX JIMHEHHBIX ypaBHEHUH C ABYyMS II€PEMEHHBIMH 1
64 Cucrema IBYX JIMHEHHBIX ypaBHEHUH C ABYyMs II€PEMEHHBIMU 1
65 Cucrema IBYX JIMHEHHBIX YpPaBHEHUH C IBYMS IIEPEMEHHBIMH 1
66 Cucrema IBYX JIMHEHHBIX YpaBHEHUH C ABYMS II€PEMEHHBIMU 1
67 PemenuecucremypaBHeHuUi 1
68 PemenuecucremypaBHeHUN 1
69 PemenuecucremypaBHeHUI 1




70

PemenunecucremypaBHeHuI

1
71 PemiennecucremypaBHeHUM 1
72 KontponeHas pabora o reme "JIuneiinsle ypaBHeHus" 1
73 KoopauHataToukuHanpsmMoi 1
74 YucI10BBIEIPOMEKY TKU 1
75 YucioBbIENPOMEKYTKH 1
76 PaccrosiHue mexny qByMs TOUKaMU KOOPIAWHATHON MPSIMOU 1
77 PaccrosiHue Mexay IByMsl TOUKaMU KOOPIMHATHON IPSIMOii 1
78 [IpssMmoyrosibHas crucTeMa KOOPAMHAT Ha IJIOCKOCTH 1
79 [TpssmoyrosbHas cucTeMa KOOPAWHAT Ha IMJIOCKOCTH 1
80 [TpumepbirpadukoB, 3aJaHHBIX(OPMYIaMH 1
81 [TpumepsirpadguKoB, 3aJaHHBIX(POPMYIaMHU 1
82 [Tpumeprirpadukos, 3aJaHHBIX(OPMYIaMU 1
83 [TpumepsirpadukoB, 3a1aHHBIX()OPMYIAMU 1
84 UrenuerpapukoBpeaTbHbIX3aBUCUMOCTEI 1
85 YrenuerpaprKoBpeaTbHbIX3aBUCHMOCTEN 1
86 [Tonaruedynxumn 1
87 I'papuxynkunn 1
88 CaoticTBad yHKIIHHA 1
89 CaoiicTBad yHKIHH 1
90 JluneitnasyHKms 1
91 Jlunelinasaynkuus 1
92 [TocTpoenuerpadukaiuHeiit ol yHKIIHH 1
93 [ToctpoenuerpadpukanuHeiiHol G yHKIUN 1
94 I'padukdynkunu y =|x| 1
95 I'padpuxdynkunn y =|x| 1




96 KontponeHas pabora o reme "Koopaunats! u rpadpuku. OyHKun" 1
97 [ToBTOpEHNE OCHOBHBIX MTOHATUH U METOJIOB Kypca 7 Kiacca, 00001eHne 3HaHu| 1
98 [ToBTOpEHNE OCHOBHBIX TOHATHH U METOJIOB Kypca 7 Kiiacca, 00001eHre 3HaHU I 1
99 [ToBTOpEHNE OCHOBHBIX TOHATHI U METOJIOB Kypca 7 Kiacca, 00001eHre 3HaHU I 1
100 [ToBTOpEHNE OCHOBHBIX IOHATHI U METOJIOB Kypca 7 Kilacca, 0000I1eHre 3HaHui 1
101 HroroBasikoHTpoIbHasipadboTa 1
102 [ToBTOpEHNE OCHOBHBIX OHSTUH U METOAOB Kypca 7 Kiacca, 000011eHre 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




8 KUIIACC

KosnyecrBouacos
Ne i/t Temaypoxka
Bcero
1 KBagpaTHBIIKOpEHbU3YHU CIIA 1
2 [TonsaTueobuppaloHaILHOMYHKCIIE 1
3 JecaTHUHBIePUOTMIKEHUSAU PPALMOHATBHBIXUHCE 1
4 JecsatnanplenpuOImKeH U pPalliOHAIbHBIXYHCET 1
5 JleficTBHUTEILHEICUHCIIA 1
6 CpaBHeHHE/1eI CTBUTEILHBIXYH CEIT 1
7 CpaBHEHHEIEH CTBUTEIIbHBIXUH CEIT 1
8 ApudMeTHnIecKHIKBaIPaTHIMKOPECHD 1
9 VYpaBHeHueBH1a X* = a 1
10 CaoiicTBaapu(hMeTHIeCKIXKBAAPATHBIXKOPHEH 1
11 CaoiicTBaapu(hMeTH4eCKMXKBaAPATHBIXKOPHEH 1
12 [TpeoOpazoBaHUE YNCIOBBIX BBIPAXKEHUH, COCPIKALINX KBAAPATHBIC KOPHU 1
13 [TpeoOpazoBaHue YUCIOBBIX BBIPAXKEHUH, COAECPKAIINX KBAJpaTHbIe KOPHU 1
14 [TpeoGpa3oBaHme YHCIOBBIX BRIPAXKEHHH, COJePKAIINX KBAaJPATHbIC KOPHU 1
15 [TpeoOpazoBaHue YNCIOBBIX BBIPAXKEHUH, COEPIKALNX KBAApAaTHbIE KOPHU 1
16 Crerensp ¢ 1eIbIMIIOKa3aTENEM 1
17 CranpapTHas 3anuch yucia. Pasmepsl 00bEKTOB OKPYKaIOIIEro Mupa (0T 3IeMEHTapHBIX YaCTHII 1
JI0 KOCMUYECKHX 00BEKTOB), JJIMTEIbHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE
18 CBoiicTBa CTENEHH C LIEJIbIM [TOKa3aTeleM 1
19 CBolicTBa CTENEHU C LIEJIBIM [IOKa3aTeIEM 1
20 CBoiicTBa cTeNeH! C LIeJbIM MToKa3aTeleM 1
21 CBoliCTBa CTENEHHU C LIETBIM ITOKa3aTeIeM 1




22

CBOIiCTBa CTENEHU C LIEJIBIM MOKA3ATEIIEM

1
23 KBaapaTtHeIATpEXUIICH 1
24 KBagpaTHbeIMTpEXUIIEH 1
25 PaznoxxeHue kBagpaTHOTO TPEXUICHA HA MHOXKHUTEIH 1
26 PaznokeHue kBagpaTHOro TpEXUIeHa Ha MHOXUTEIN 1
27 Kontponsnas pabora nmo remam "KBanpataeie kopau. Ctenenu. KBagpatHbiiiTpexuseHn" 1
28 AnrebpanyeckasapoOb 1
29 JomycTrMble 3HaU€HUs TEPEMEHHBIX, BXOAAIINX B alreOpanieckre BbIpax eHus 1
30 JlonycTuMble 3HaYSHUS TIEPEMEHHBIX, BXOSIINX B aIreOpandecKie BhIPaXKeHUs 1
31 OCHOBHOECBOMCTBOANTEO panvecKon1poou 1
32 Cokpamenuenpo0beit 1
33 Cokpamenuenpooei 1
34 Coxkpanienuenpobeit 1
35 CrnoxeHne, BRIMUTAaHUE, YMHOKEHUE U JISIICHNE anredpandeckux apodeit 1
36 CrnoxeHue, BBIUUTAaHUE, YMHOXKEHHUE U JIEJIEHNE aredpandeckux apooeit 1
37 CrnoxxeHue, BBIUNTaHNE, YMHOXKCHUE U JeTICHHE are0pandeckux Ipoodei 1
38 CrnoxeHnue, BBIMUTAaHUE, YMHOXKEHHUE U JISTICHUE anreOpandeckux qpoodei 1
39 ITpeoOpazoBanue BeIpa)keHUH, cofepKalIUX alredpandeckrue Apodu 1
40 [IpeobpazoBaHre BRIpAXKCHHM, COAEPKAIIUX anredpandeckue 1poou 1
41 ITpeoOpazoBanue BeIpa)keHUH, cofepKalIUX alredpandeckrue Apodu 1
42 KonTponbsHas pabora o teme "Anredpandeckas 1poop" 1
43 KBanpaTtHOoeypaBHeHHE 1
44 HenonnoekBagpaTHoeypaBHEHHE 1
45 HenonHoekBaapaTHoeypaBHEHUE 1
46 PopMyJIaKOpHENKBAAPATHOT Oy PAaBHEHUS 1
47 dopMyIIaKOpHENKBaPaTHOIOYPaBHEHUS 1




48 dopmynakopHeEKBaIpaTHOIOypaBHEHUS 1
49 TeopemaBuera 1
50 TeopemaBuera 1
LIEHU BHEHWI, CBOIIIIMXCS K KBaIPAaTHEIM
51 Perntenue ypaBHEeHHH, CBO c 1
52 Pewiennie ypaBHeHU, CBOISIIMXCS K KBaAPaTHBIM 1
53 [IpocreiimuenpoOHO-palnoOHaIbHBICY PABHEHUS 1
o4 [TpocTeiimmeapoOHO-palnoHalIbHbIEy PABHEHUS 1
55 Petienrie TEKCTOBBIX 33/1a4 C MOMOILBIO KBAJpaTHBIX YpaBHEHU N 1
56 PeliieHne TeKCTOBLIX 3a71a4 C ITOMOIIBIO KBaJAPAaTHBIX YpaBHEHUIH 1
y
57 KonTponbHas pabora mo teme "KBanpaTtabie ypaBHeHUs " 1
58 JluneitHoe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMH, €T'0 rpaduK, MPUMEPHI PEIICHUS ypaBHEHHUI B 1
LENBIX YUCIIax
JInHeliHOe ypaBHEHHE C ABYMS IIEpEMEHHBIMU, €ro I'pa(uk, IPUMEPHI pelIcHUs YPaBHEHUU B
59 y ’ ; yp .
LENBIX YHCIIax
50 JluneitHoe ypaBHEHUE C ABYMS TEPEMEHHBIMH, €r0 rpaduK, MpuMephl pelieHus ypaBHEHUH B 1
LENBIX YUCIax
61 Pemenne cucreM IByX JIMHEHUHBIX YPABHEHHUH C IBYMS IIEPEMEHHBIMU 1
y Yy
62 Perttenue cucteM ABYX JIMHENHBIX YPABHEHUI C IBYMS IEPEMEHHBIMU 1
Yp y P
63 Pemenne cucteM nIBYX JIMHEUHBIX YPaBHEHHUHU C IBYMS IIEpEMEHHBEIMU 1
y Yy
64 [IpuMepsnl perieHns CUCTEM HEJMHEUHBIX YPaBHEHUM ¢ IBYMS MEPEMEHHBIMU 1
65 ITpumeps! pemeHns cucTeM HEJIMHEWHBIX YpaBHEHUH ¢ ABYMS IIEpEeMEHHBIMH 1
Y yM
66 I'padmueckas uHTEpHIpETALIdS YPABHEHUS C ABYMS IIEPEMEHHBIMHA U CHCTEM JIMHEHHBIX 1
YpPaBHEHUM C IBYMs IME€PEMEHHBIMU
I'paduueckas MHTEPIIpETALIAS YPABHEHUS C ABYMSI IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
67 Y 1
YpaBHEHH C IBYMS IEPEMEHHBIMU
68 Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUN 1




69

Pemenune TeKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM YPaBHEHUI

1
70 Petienrie TeKCTOBBIX 3a/1a4 C MOMOIIBIO CHCTEM YpaBHEHUM 1
71 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 01HOMIIEPEMEHHON 1
74 JInHeliHbIe HEPABEHCTBA C OJHOW IIEPEMEHHOM U UX PELICHUE 1
75 JIuneiiHbple HEPABEHCTBA C OJHOM IIEPEMEHHON U UX pEILIECHUE 1
76 JInHeliHbIe HEpABEHCTBA C OJTHOW MEPEMEHHOW M UX PEIICHHUE 1
77 CucreMbl TMHENHBIX HEPABEHCTB C OJJHOW EPEMEHHOM U UX pELICHHE 1
78 Cucrembl TMHEIHBIX HEPAaBEHCTB C OJHOM MEPEMEHHON U UX pelIeHue 1
79 CucreMbl TMHEWHBIX HEPABEHCTB € OJTHOM IEPEMEHHON U UX PEILICHUE 1
80 N300paskeHne pelieHus TMHSMHOrO HEPaBEHCTBA M KX CHCTEM Ha YHCJIOBOHM MPSIMOM 1
81 N300paxeHne pereHus JIMHEHHOro HepaBeHCTBa U UX CUCTEM Ha YUCJIOBOM MPsAMOi 1
82 KonTtponwsnas padora no remam "HepaBeHncTBa. CrucreMblypaBHEHHIA" 1
83 [Tonaruedynkumn 1
84 OO6nacTh onpeeneHust 1 MHOXECTBO 3HaUCHUH (yHKIINN 1
85 Crniocobsi3aianusa G yHKIUH 1
86 I'papuxynkunn 1
87 CpoticTBa PyHKIIMH, X OTOOpaKeHHE HA rpaduKe 1
88 YreHne U nocTpoeHue rpaukoB GyHKIUH 1
89 [Tpumepsl rpaduKoB GYHKIHH, OTPAKAOIIMX PeaIbHBIC MTPOLIECCHI 1
90 @OyHKIHMH, OMUCHIBAIONINE TPAMYIO U 00PaTHYIO IPOIIOPLH OHATIBHBIE 3aBUCHMOCTH, UX I'paduku 1
91 I'unep6ona 1
92 ['unep6oma 1
93 I'padukdynkmm y = x> 1
94 I'padpuxdynkunn y = x> 1




95 Oynkuuu y =x2,y = X3,y = VX, y = [X|; rpadguueckoe perieHre ypaBHEHUN U CHCTEM ypaBHEHUI 1
96 Oynkun Yy =X2, ¥y = X8, y = VX, Y = [X|; rpaduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHHI 1
97 IToBTOpEHNE OCHOBHBIX MOHITUH U METOZ0B KypcoB 7 U § KJIaccoB, 0000IeHNe 3HAHUH 1
98 [ToBTOpEHNE OCHOBHBIX TTOHSATHI U METOJIOB KYPCOB 7 U 8 KJIaccoB, 0000IIeHe 3HAHUH 1
99 IToBTOpEHNE OCHOBHBIX NOHITUH U METOAOB KYpCOB 7 U 8 KJIaccoB, 0000I1IeHIE 3HAHUH 1
100 [ToBTOpEHHE OCHOBHBIX IOHSATHI U METOIOB KypcoB 7 U 8 Ki1accoB, 0000IICHIE 3HAHHIA 1
101 HTorosaskoHTpoJibHasipaboTa 1
102 [ToBTOpEHNE OCHOBHBIX MTOHATHH U METOJIOB KYpCOB 7 U 8 KJIaccoB, 0000IIeHne 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102




9 KVIACC

Ne KosnyecrBouacos
Temaypoka
n/m Bcero

1 PannonanbsHbie yncia, UppallioHaIbHbIE YK CIIA, KOHEYHBIE U 1
OCCKOHECUHBIC JICCATUIHBIC TPOOH

5 MHOX€eCTBO JIEMCTBUTEIbHBIX YUCEI; €1 CTBUTEIbHBIC 1
YHUCla Kak OECKOHEYHBIC JECATUIHBIC POOH
B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM

3 JEHCTBUTEIBHBIX YHCEN U MHOXXECTBOM TOYEK 1
KOOPJAWHATHOM IPSIMOU

4 CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apU(PMETHUECKHE 1
JEICTBUSA € A€M CTBUTEIbHBIMU YU CIIAMHU

5 [Ipubnmxénnoe 3HaYeHNE BETUINHBI, TOUHOCTh 1
pUOIMKEHUS

6 OxkpyriieHueurcen 1

7 OxkpyrieHueuncen 1

8 IIpukuaka v olleHKa pe3yIbTaTOB BBIYMCIICHUN 1

9 [Ipuknka 1 OLEHKa pe3yabTaTOB BBIYMCIECHUN 1

10 JluneitHoe ypaBHeHue. Penmenue ypaBHEHHH, CBOAAIIUXCS K 1
JMHEHHBIM

11 JIuneliHoe ypaBHeHUE. PellieHre ypaBHEHUN, CBOISIIUXCS K 1
JTUHEUHBIM

12 KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISIIIIUX CS 1
K KBaJIpaTHBIM

13 KBanpatHoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOISIIUXCS 1
K KBaJpaTHBIM

14 bukBanpaTHbIeypaBHEHUS

15 bukBanpaTHeleypaBHEHUS 1

16 IIpumepsl pellieHuss ypaBHEHUN TPEThEN U YETBEPTOM 1
CTEIEeHEN pa3ioKEeHUEM Ha MHOXKUTENIN

17 [Ipumepsl penieHus ypaBHEHUN TPEThEW U YETBEPTOM 1
CTENEHEN pa3JIoKEeHUEM Ha MHOKHUTEIN

18 PemennenpoOHO-paniioHadbHBIXYPaBHEHH I 1

19 Pemenuenpo6Ho-panioHaIbHbIXYpaBHEHU N 1

20 Pemenue TekcTOBBIX 3a/1a4 anreOpandeckuM METO0M 1

21 Pemenne TeKCTOBBIX 3a/1a4 alre0pandecKuM METOI0M 1

22 Pemenue TekcTOBBIX 3a/1a4 anreOpanyecKuM METOA0M 1

23 KonTponsHas pabora 1o Teme "YpaBHEHHUS C OTHOU 1

nepeMeHHoun"




24

VYpaBHEHUE ¢ 1BYMs IEPEMEHHBIMU U €ro rpaduk

25 YpaBHEHUE ¢ IBYMsI IEPEMEHHBIMH U €0 Tpaduk 1

26 Cucrema qByX JIMHEWHBIX YPABHEHUN C ABYMS 1
MEPEMEHHBIMU U €€ pEelIeHHE

27 Cucrema qByX JIMHEWHBIX YPABHEHUN C ABYMS 1
IIEPEMEHHBIMU U €€ pelIeHue

28 CucremMa IByX JIMHEUHBIX YPaBHEHUH C ABYMS 1
IIEPEMEHHBIMU U €€ pelIeHue

29 Cucrema nByX JIMHEWHBIX YPaBHEHUN C ABYMS 1
IIEpEMEHHBIMU U €€ pelIeHne

30 Pemenue cucrem AByX ypaBHEHUMN, OHO U3 KOTOPBIX 1
JMHENHOE, & APYr0€ — BTOPOH CTEIEHU

31 Penienue cucteM IByX ypaBHEHUM, OJHO U3 KOTOPBIX 1
JMHENHOE, a IPYyroe — BTOPOM CTENEHU

32 Pemenue cucrem AByX ypaBHEHUN, OJHO U3 KOTOPBIX 1
JMHENHOE, a APYr0€ — BTOPOH CTEIEHU

33 Peunienune cuctem nByX ypaBHEHUMN, OJHO U3 KOTOPBIX 1
JIMHENHOE, a IPyroe — BTOPOW CTENEHU

34 I'padmueckas uHTEpHpETALUS CUCTEMbI YPABHEHUN C IBYMS 1
IIepEMEHHBIMU

ELICHHE TEKCTOBBIX 3a/1a4 aare0pan4eckuM Criocooom
35 P 0 0 1
36 Penienne TeKkcToBBIX 3a/1a4 anreOpandeckuM CrocooomM 1
OHTpOJbHAsI paboTa 1o Teme "CucteMsl ypaBHEHUN

37 K 0 "C y " 1

38 UYuncnoBble HEPaBEHCTBA U UX CBOWCTBA 1

39 UuncnoBble HEpaBEHCTBA U UX CBOWCTBA 1

40 JIuHelHble HEPABEHCTBA C OJHOM IIEPEMEHHON U UX 1
pelieHue

41 JIvuHeHbIe HEPABEHCTBA C OJTHOW MEPEMEHHOW U UX 1
pelieHue

42 JIuHeliHble HEpaBEHCTBA C OQHOW ITEPEMEHHOM U UX 1
pelieHue

43 Cucrembl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHON U UX 1
pelieHue

44 CucreMsl TMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOMN U UX 1
pelieHue

45 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM U UX 1
peleHue

46 KBagpaTHble HEpaBEHCTBA U UX PELICHUE 1

47 KBagpaTHbIe HEpaBEHCTBA U UX PELICHUE

48 KBaapaTHbie HEpaBEHCTBA U X PELICHUE 1




49

KBagpaTHbIe HEPaBEHCTBA U UX pELICHUE

50 KBanpaTHbie HepaBEHCTBA U UX pPEIICHUE 1

51 I'padmueckas uuTEpIpeTanus HEPAaBEHCTB U CUCTEM 1
HEpPaBEHCTB C JIByMs [1€PEMEHHBIMU

59 I'padmueckas nuHTEpIpeETAUs HEPABEHCTB U CUCTEM 1
HEpPaBEHCTB C JIByMs ITepEeMEHHBIMH

53 Kontponbshas pabora nmo Teme "HepaBencrsa" 1

54 KBanpatuunas ¢pyHkius, e€ rpaduk U cBOCTBa 1

95 KBanpatnunas Gpynkus, e€ rpaduk u cBoiicTBa 1

56 KBanpatuunas ¢pyHkiuus, e€ rpaduk U cBOCTBa 1

57 [TapaGouia, KOOpAMHATHI BEPIIMHBI 1apadoJIbl, OCh 1
CUMMETPHUH 11apadoIibl

58 ITapa6o:a, KOOpAMHATHI BEPILUHBI 1apaloJibl, OCh 1
CHUMMETpPUH 1apadoibl

59 [Tapa6omna, KoOpAMHATHI BEPIIMHBI TAPa00JIbI, OCh 1
CUMMETPHUH 11apadoibl

50 ITapa6o:a, KOOpAMHATEI BEPILUHBI 1apadoJibl, OCh 1
CUMMETPHUH TapadoJibl

61 [Tapa6omna, KoOpAMHATHI BEPIIMHBI TApa0 0Tk, OCh 1
CUMMETPHUH 1apadobl

62 [Tapa6osa, KOOpAMHATHI BEPIIUHBI 1apadoJibl, OCh 1
CUMMETPHUH Napadobl

63 I'paduxudynknmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1
y=Ix|

64 I'paduxudynknmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, 1
y=I

65 I'paduxudynkmuii: y = kx, y = kX + b, y=k/X, y=x3, y=vx, 1
y=I|

66 I'paduxudynknmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1
y=[X]

67 I'paduxudynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1
y=Ix|

68 I'paduxudynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, 1
y=[X]

69 KonTtponbshas pabora no reme "dynkuun" 1

70 IloHATHEUNCIIOBOMITIOCIENOBATEILHOCTH 1

71 3a/aHue MOCIe0BATEIbHOCTU PEKYPPEHTHON (popMyioi u 1
(dhopmyIo0ii N-TO YiieHa

72 Apugpmernueckasi 1 TeOMETPHYECKASIIPOTrPECCHH

73 ApudmeTnueckasi 1 TeOMeTpUIeCKaspOrpeccuu 1




®opmyibl N-ro 4iieHa apuGMeTHIecKol U TeoMeTpUdeCKon

“ MPOrPECCHil, CYMMBI IIEPBBIX N UJIEHOB

75 ®opmyibl N-ro 4iieHa apuGMeTHIecKoi U TeoMeTpudecKon
MPOTPECCH, CYMMBI TIEPBBIX N UJICHOB

76 ®opmyIbl N-To YieHa apu(METHIECKON U TEOMETPUIECKON
MPOrpPeCCHii, CyYMMBI IEPBBIX N UJIEHOB

77 ®opmyIbl N-ro 4iieHa apu(MeTHIecKoi U TeoMeTpUIeCKOn
MPOT'PECCH, CYMMBI TIEPBBIX N YJICHOB

78 ®opmyibl N-ro 4iieHa apu(MeETHIECKON U T€OMETPUY ECKON
MPOrPECCHi, CYMMBI IEPBBIX N UJICHOB

79 N3o06paxenne 4wieHoB apuPMeTHIeCKOl U TeOMETPHUECKOM
IpPOrpeccuii TOYKaMu Ha KOOPIAMHATHOM IJIOCKOCTH

80 N300paxeHne wieHoB apu(PMETHUECKON U T€OMETPUUYECKON
MPOrpeCCHil TOUKaMU Ha KOOPJAUHATHOMN MIIOCKOCTH

81 JIMHENHBIA U SKCIIOH EHI[UAIBHBIPOCT

82 COXXHBICTIPOIICHTEHI

83 CI10’KHBICTIPOLICH THI

84 KonTtponbsnas pabora no reme "Hucnossie
10CJIEI0BATEIbHOCTH"
[ToBTOpEHue, 0600I1ICHNE U CHUCTEMaTH3AIUs 3HAHUMN.

85 3anuce, cpaBHEHUE, NEHCTBUS C JeHCTBUTEIbHBIMU
YUCJIaMH, YU CIIOBAS TPSIMast

86 [ToBTOpEHuUe, 0600IICHNE U CHUCTEMAaTH3AIUs 3HAHUMN.
[IporienTsl, OTHOLIEHUS, TPOIOPLIHI

87 [ToBTOpEeHUE, 0600IICHNE U CHCTEMATH3AIIUS 3HAHUH.
Oxkpyrienue, TpuOIMKEHIE, OICHKA

88 [ToBTOpeHue, 00001IeHNE U CUCTEMATU3ALIMSI 3HAHUH.
Pemenue TekCcTOBBIX 3a/1a4 apu(PMETUIECKUM CIIOCOOOM

89 [ToBTOpeHue, 0000IIeHE U CUCTEMATHU3ALIHs 3HAHUI.
Pemenne TeKcTOBBIX 3a/1a4 apUPMETHIECKUM CITIOCOOOM

90 [ToBTOpeHue, 00001IeHNE U CUCTEMATU3ALIMS] 3HAHUH.
Pemenue TekcToBBIX 32124 apu(METHUIECKIM CIIOCOOOM
[ToBTOpEHue, 0000IIEHNE U CHUCTEMaTH3AIUs 3HAHUMN.

91 [IpeobpazoBanue anredpandeckux BhIPAKEHHH,
JIOITYCTUMbI€ 3HaYEHUs
[ToBTOpeHue, 0000IIeHNE U CUCTEMATU3ALIHsI 3SHAHUH.

92 [IpeobpazoBanue anredpandyeckux BeIpaxeHHH,
JIOTTY CTUMBIE 3HAYEHUS
[ToBTOpeHue, 00600IIEHNE U CUCTEeMaTH3alMs 3HAHUH.

93 [TpeobpazoBanue anreOpanvuecKux BhIPaX CHUH,

JOIIYCTUMBIC 3HAYCHU A




94 [ToBTOpeHue, 00001IeHE U CUCTEMATU3ALIMS] 3HAHUH. 1
DYHKIMU: TOCTPOEHUE, CBOMCTBA U3YYEHHBIX ()YHKIIHHA

95 [ToBTOpeHue, 0000IIEeHNE U CUCTEMATU3ALIMSI 3HAHUH. 1
@OyHKUUHU: TOCTPOEHUE, CBOMCTBA N3YUYEHHBIX (QYHKIUN

9% [ToBTOpEHue, 0000IICHNE U CHCTEMAaTH3AIUs 3HAHUM. 1
OyHKINU: TOCTPOCHUE, CBOWCTBA N3YYCHHBIX (DYHKITUI

97 [ToBTOpeHue, 0000IIeHE U CUCTEMATHU3ALIHsI 3HAHUH. 1
I'padmueckoe pemieHre ypaBHEHHHN U UX CHCTEM

98 HrorosasikoHTposibHasipaboTa 1

99 O6o0011eHne U cucTeMaTU3alusI3HaHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 99







