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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBIS€TCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOIO OOILIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHUE IPYTUX JUCUUIUINH, KAK €CTECTBEHHO-
HAy4YHOr'0, TaK M TyMaHUTApHOIO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
NPOAOJIKEHUsI 00pa30BaHuUs U B MOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yyarommxcs
HAyYHBIX TMPEACTaBICHUN O MPOUCXOKACHUM M CYUIHOCTH alNreOpandyecKux
abcTpakimii, cnoco0e OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHHM U MPOIIECCOB
B MpUpOJie U OOIIECTBE, POJIU MATEMATHUYECKOTrO MOEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B PAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aJjanTallii B COBPEMEHHOM IU(POBOM
obmiectBe. M3ydenue anredpbl obOecriedMBaeT pa3BUTHE YMEHHS HaOIIONaTh,
CpPaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dopmynupoBaTh yrBepxkaAeHUA. OCBOEHHE Kypca anredpsl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUsI O00YyYalolUXCsi: OHM MCHOJB3YIOT JIEYKTUBHBIE U
WHAYKTUBHBIE pAacCyXAeHUs, 0000IIEeHHEe U KOHKPETU3ALMIO, a0OCTparupoBaHue 1
aHanoruto. OOydyenue anreOpe  mpeamnoyiaraeT  3HAYMUTEIBHBIH  00BEM
CaMOCTOSITENILHOM  ICSTENIBHOCTA 00YYalolUMXCs, MO3TOMY CaMOCTOATEIbHOE
peleHue 3aa4 SBISeTCs peanu3alei JesTeIbHOCTHOIO IPUHIIUIIA 00 yUeHusl.

B crpykType mporpammbl ydeOHOro kypca «Amnrebpa» ajisi OCHOBHOIO
oOurero oOpa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOJUUYECKUE
auHUU: «Yucna U BIUUCICHUSY, «ANreOpanuecKkue BhIpaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuuy. Kaxknas M3 3THUX coAep’KaTeIbHO-METOINYECKUX
JUHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOCHCTBYS €
ApYTMMHU €ro JuHUsAMU. B Xoze wu3ydeHuss y4eOHOro Kypca oOydarouumcs
OPUXOAMUTCS JIOTHYECKU PacCyKIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
a3bIK. B CcBsi3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jenax
MaTeMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIME OBIAJACHHUIO O0YYaIOUTUMHUCS
OCHOB  YHHMBEpCAJIbHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOW OCOOEHHOCTBIO y4yeOHOro Kypca «AiredOpa» sBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copepxanue auHUU «Yuclia W BBIYUCICHUS» CIYXKUT OCHOBOW IS
TATbHEHIIIEr0 U3y4YeHUs MAaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYYaIOMIUXCS
JIOTUYECKOT O MBIIUICHUS, (POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCS AITOPUTMAMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCEHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS
CBA3aHO C pALMOHAJIBHBIMM M UPPALMOHAIBHBIMH YHUCIAMHU, (HOPMUPOBAHHEM
NPEACTABICHUA O JEUCTBUTEIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOMU
JIMHUU OTHECEHO K CpeiHeMYy 0011eMy 00pa30BaHHUIO.

Conepxanue IByX areOpandecKux JUHUM — « AJTreOpandecKre BhIPaXKECHUS»
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYHAIOIIHXCS
MaTEMaTUYECKOro arrmapaTta, HeoOXOAMMOro HJisi pelIeHUs 3aJad MaTeMAaTHKH,



CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYINIUPYETCS BOKPYT
paIlMOHANIBHBIX BhIpaKEHUH. Alredpa JEMOHCTPUPYET 3HaUYECHHUE MAaTEMATUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTeMaTUYEeCKUX MOJIeNeH, OMHCAHMUS NPOLECCOB U
ABJICHUN peajgbHOro Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKxke
JanbHeilllee pa3BUTHE aJTOPUTMUYECKOTO MBILUIEHUS, HEOOXOJUMOro, B
YaCTHOCTH, MJII OCBOEHHMS Kypca HWH(OPMATHUKK, M OBJAJCHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHnuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MATEMaTHYE€CKOMY TBOPYECTRY.

Conepxanue QyHKIMOHAIbHO-TpaUIECKON JIMHUU HALIEIEHO Ha MOJIyYeHUe
0o0y4YaromMMHCs 3HAHUN O (YHKIMSIX KaK BaKHEHIlel MaTeMaTUYeCKOH MOJEiH
JUIS OTIMCAHUSl U UCCIIEOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUMN B MPHUPOJIE
u obOmectBe. M3yueHue marepuana CrocOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
YMEHUS UCIOJIb30BaTh Pa3IUUYHbIE BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMYECKUE, TIpaduueckue, BHOCUT BKJIal B (opmupoBaHHUE
IPE/ICTaBIIEHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIIM3ALMU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax H3ydaercs Y4eOHbId Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOLIME OCHOBHBIE pa3/ieibl COJEP>KaHUA:
«Yucna # BBIUKCIEHUN», «ANTreOpandecKkue BBIPAKEHUS», «YPaBHEHUA W
HEPABEHCTBa», «DYHKIUN.

Ha uzyuenne yueObHOrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 yaca (3 yaca B Heneno), B 8 kiacce — 102 ygaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COAEPKAHUE OBYUYEHUSA
7 KIIACC

Yucaa v BbIYMCICHUS

JpoObu OOBIKHOBEHHBIE U JE€CATUYHBIE, MEPEXO0]l OT OAHOW (POPMBI 3aMHCH
npobeir k apyroi. IloHATHEe panMOHAIBLHOI'O YHCHIA, 3allUCh, CpPaBHEHHUE,
YOOPSJOYMBAHUE PAlUMOHAIBHBIX 4ucen. ApudmMernyeckue JEHUCTBUS  C
palrOHAIbHBIMU YKclIamMu. Pemenue 3agad U3 peaJlbHOW NPAKTHKW HAa 4acTH, Ha
JpOOH.

CreneHb C HaTypaJbHbIM [IOKa3aTeNeM: OmNpeleseHue, MnpeoOpa3oBaHue
BBIPAXKEHHUI Ha OCHOBE ONpEENEeHUs, 3aUCh 00bIINX yucel. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHJI€ IpoOU W ApOOM B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Jja4l HA
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEAIbHON IPAKTHUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIU
HATyPAJIbHBIX YUCEIL.

PeanbHble  3aBuCMMOCTH, B TOM 4ucie T@psiMas W oOparTHas
IPONOPLUHUOHATIBHOCTH.

AnredOpanyeckue BbIpPasKeHUSs

[IepeMeHHBIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C MEpeMEHHOM. JlomycTumblie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYNHAMU B BHJIE
dbopmybl. Beraucnenus o popmynam. [IpeodpasoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXKEHMsS, TMpaBWia MpeoOpa3oBaHUs CyMM U
POU3BEICHUH, IPaBUIIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OnHowrensl 1 MHOrowieHsl. Crenenp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHUE MHOI'O4JICHOB. POpMyJbl COKPAlIEHHOIO YMHOXEHHUs: KBaJpar
CYMMBl M KBajpaT pa3zHocTU. PopMmyia pa3HOCTH KBaaparoB. PaznmoxeHue
MHOI'OYJIEHOB Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, MpaBuWia NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JIuHetHOe ypaBHEHHE C OAHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHHUSI, pEUICHHE JIMHEUHBbIX ypaBHEeHUU. CocTaBJIE€HUE YpPABHEHHU MO
YCJIOBHIO 3a7a4uM. Penienue TeKCTOBBIX 3a7a4 C MOMOILIBI0 YPAaBHEHU.

JIuneitHoe ypaBHEHUE C IBYMs MEPEMEHHbIMU U ero rpaguk. Cucrema IByx
JIMHEVHBIX YPAaBHEHUN C JABYMs IEpEMEHHbIMU. PelieHune cucrem ypaBHEHHUM
Croco0OM TMOACTaHOBKHU. IIpvmMepbl pemieHusi TEKCTOBBIX 3aJlad C IMOMOILBIO
CHUCTEM YpaBHEHUM.

DOyHKIUU

KoopaunaTta Touku Ha npsimoit. YncnoBsle TpOMeEKYTKU. PaccTrosiHne Mexay
JBYMsI TOYKAMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AOcuucca U opJuHaTa
TOYKH Ha KOOPJAUHATHOM TUIO0CKOCTH. [Ipumepsl rpadukoB, 3aaHHBIX (OPMYTIaMu.
Urenue rpadukoB peanbHbIXx 3aBucumocTed. [lonstue ¢ynkuun. ['paduk



¢ynkuuu. CoiictBa pyHkumil. JIunelinas @yukuus, e€ rpadux. ['padux GyHkumu
y = |X|. I'padmyeckoe pemieHne JIMHEHHBIX ypaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHECHUM.

8 KUIIACC

Yucia v BLIYMCICHUS

KBagparubiii kopeHb u3 uwucna. [loHsTHe 00 UppalMOHATBLHOM YHCIIE.
JlecsaTuanable PUOTMHKCHIS UPPAITMOHATBHBIX yKcell. CBoWcTBa apuMETHIECKUX
KBa/IPATHBIX KOPHEH U UX MPUMEHEHHE K IPEOOPa30BAHUIO YUCIOBBIX BHIPAKEHUIM
Y BBIYUCIIECHUSM. [lelicTBUTEIbHbIC YHUCIIA.

Crenens ¢ 1enbIM NOKazaTeneM U e€ ceorictBa. CTaHaapTHAs 3aMKCh YUCIA.

AJsire0panyvecKue BbIPaKeHUsI

KBamparHeii  TpéxwieH, pas3jIO)KEHUE KBAJApPAaTHOTO TPEXWIEHAa Ha
MHOUTENH.

AnreOpanueckass apoOb. (OCHOBHOE CBOWMCTBO aireOpandyeckor Japoowu.
CrnoxeHnve, BBIYMUTAHHE, YMHOXKEHHE, JelcHHe anreOpandeckux apoOeit.
PannonanbHbie BhIpaXXeHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEH KBaJIpaTHOrO ypaBHEHHS.
Teopema Buera. Penienue ypaBHEHU, CBOASAIINXCS K JIMHENHBIM W KBaJPATHBIM.
[Ipocreiiiue qpoOHO-parMOHAIbLHBIC YPaBHEHUS.

I'paduueckas uHTEpIIpeTalvsl YPAaBHEHUM C JBYMS NEPEMEHHBIMU U CHUCTEM
JVMHEWHBIX YPAaBHEHUM C JByMs NEpEeMEHHbIMU. [IpuMepbl pemeHuss cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMHU.

Peliiennie TEKCTOBBIX 3a/1a4 aNreOpandyecKuM CrocoOoM.

HucnoBble HEpAaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OTHOM MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl IMHEMHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKIUU

[Tonsatue @ynkuun. OOIaCTh ONpPEACTICHUS W MHOXECTBO 3HAYCHUM
¢bynkimu. CriocoObI 3aaHus (QyHKIIHIA.

I'padpux dynkuuu. Urenune coilcTB (yHKuuu no e€ rpadukxy. IIpumepsr
rpaduKoB HYHKIHA, OTPAKAIOIINUX PEATbHBIE TIPOIECCHI.

OYHKIMY, OMNUCHIBAIOIIME TPSIMYI0 MU OOpaTHYI MPOMOPLIHOHATIBHBIC
3aBHCHMOCTH, UX rpaduk. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pellleHHE YPaBHEHUH U CUCTEM YPABHCHU.

9 KJIIACC

Yucja 1 BIYUCIEHUS

PanmonanbHbie yncia, UppaloHAIbHBIC YUCIIa, KOHEYHbIE U OECKOHEUHbIC
JeCATUYHbIE T1poOu. MHOXKECTBO JEUCTBUTENBHBIX YUCEN, JEUCTBUTEIbHBIE YHCTIA
KaKk OCECKOHEUYHBbIE JeCATHYHBIE NpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JEHCTBUTEIBHBIX YUCEN U KOOPAUHATHON MPAMOM.

CpaBHeHHE JIGMCTBUTEIBHBIX 4YHCEN, apudMETHUYeCKHe JASHCTBUS C
IIEUCTBUTECIHLHBIMHY YHUCIJIAMH.



Pa3mepbl 0OBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh MPOLIECCOB B
OKPY’KaroIIeM MHpE.

[TpubnmxénHoe 3HaUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3yJbTaTOB BEIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHHH, CBOASIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUN TPETbEN U YETBEPTOMN
CTENECHEN Pa3I0KEHUEM HA MHOKUTENH.

Pemenue npoOHO-palioHaIBHBIX YpaBHEHM. PerieHne TEKCTOBBIX 3ajaad
anreOpanyeckuM METOIOM.

VYpaBHeHnue ¢ AByMs NEpeMEHHBbIMH U ero rpaduk. PemieHue cucrem IBYX
JIMHEWHBIX YPAaBHEHUH C JIByMs IEPEMEHHBIMU. Perienne cucrem qByX ypaBHEHU,
OJTHO W3 KOTOpPBIX JMUHEHHOE, a Jpyroe — BTOpoi cTeneHu. ['paduueckas
VHTEPIPETALUSI CUCTEMBl YPABHEHUH C JIByMSI [IEPEMEHHBIMM.

Pelienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOM. PelieHue cucrem
JMHEHWHBIX HEPAaBEHCTB C OJHOW NepeMeHHOW. KBaaparHble HEpaBEHCTBA.
I'paduueckass wHTEepmperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MepEMEHHBIMH.

DOyHKUNHA

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaGona, KoopauHATHI
BEPILHUHBI TapadOoiIbl, 0Cb CAMMETPHUH MAPaOOJIbI.

I'padukn byukmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOWCTBA.

YucaoBble MOCJIe10BATEILHOCTH M MPOIPECcCHH

[loHATHE 4YHCIIOBOM MOCJIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIBHOCTH
peKyppeHTHOH (opMyinoi U popmyIioil N-ro uieHa.

Apudmernueckas u reomerpuueckas mnporpeccuud. dopmynsl N-ro uieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpeCcCuil, CyYMMbI IEPBBIX N UJICHOB.

N3o0pakeHne YIeHOB apu(PMETHYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKAMU HAa KOOPAWHATHOMW IUIOCKOCTH. JIMHEWHBIM M SKCIIOHEHIMAJIbHBIM POCT.
CI10:XHBIE TIPOLIEHTBI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJabTaThl OCBOCHMS TMPOTrpaMMbl y4yeOHOTO Kypca
«Anredpay» XapakTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

NpOSIBIICHUEM HWHTEpPECA K MPOIUIOMY UM HACTOAIIEMY POCCHMCKOU
MAaT€MAaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTUXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JOCTIKEHUN B IPYTUX HayKaX W MPUKIATHBIX cepax;

2) rpaxIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN IpakJlaHUHA U peaiu3aliu ero
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUSI
Pa3JIMUHBIX CTPYKTYp, SIBJICHUM, MPOILEAYp TPa’kJaHCKOro ollecTBa (Hampumep,
BBIOOPBI, OMIPOCHI), TOTOBHOCTBIO K OOCY)KJICHHIO STUIECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIHLHOCTH YUEHOTO;

3) TpyaoBoe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUUECKUX 3ajad
MaTeMaTU4YECKOM HAIMpPaBICHHOCTH, OCO3HAHMEM BAaXKHOCTH MAaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMM BCEHM >KM3HM IJIsl yCHEIHON MNpodeccrHoHaIbHOM
NESATEIbHOCTU U Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIAMBUIYAIBHON TPACKTOPUH 00Pa30BaHMUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3ajlau, pEIICHUM, pacCyXJACHUN, YMEHHUIO BHUICTh
MaTEeMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTallMeld B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YETOBEKa, MPUPOIBI U
oOlllecTBa, MOHMMAaHUEM MAaTeMaTUYECKOM HayKu Kak cdepbl 4YeloBeUeCKOU
NEeATENbHOCTH, 3TAloOB €€ Pa3BUTHS M 3HAYMMOCTH U1 Pa3BUTHUS IIMBWINA3ALUU,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKU U MAaTeMaTUYECKOU KYJIbTYpOH KaK CPEeICTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIINMHU HABBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usuueckoe BocnuTaHMe, (POPMHPOBAHHE KYJIbTYPbI 30POBbSI H
IMOLMOHAJIBHOTO 0JIATrOMOTY YHs:

TOTOBHOCTBIO TIPUMEHSTh MaTEMAaTHYECKUE 3HAHWUS B HHTEpPECax CBOETO
3MI0pOBbsl, BEIEHHMS  3J0pOBOr0  obOpa3a JKM3HM  (37I0pOBOE  TUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryispHas Quanyeckas



aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'0 K€ MpaBa JIPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAalMEl Ha NMPUMEHEHNE MAaTEMaTUYECKUX 3HAHUW JUI PEIICHUS 3a7a4
B 00JIaCTU COXPAaHHOCTHU OKpYXAaloIlel Cpeapl, IUIAHWPOBAHUSA IOCTYIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEICTBUM IS OKPYKAIOIIEH CpEAbl, OCO3HAHUEM
r7100aJbHOrO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTel X peleHus;

8) ajanTanus K M3MEHAOMUMCH YCJIOBUAM COLUMAJIbHON M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUSX HEOINPEAECIEHHOCTH, NOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM UYHCIIE
YMEHHUE YUUTHCSA Yy APYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOH N€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHLIUU U3 OIIBITA IPYTHUX;

HEOOXOIMMOCTBIO B (OPMHPOBAHWM HOBBIX 3HAaHUH, B TOM YHUCIE
(GopMynupoBaTh UJEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM UHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBKO ~ OCO3HaBaThb  CTPECCOBYHO  CUTYyallMl0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYalMI0O KaK BBI3OB, TPEOYIOIIHUA KOHTPMEpP, KOPPEKTUPOBATh
OpUHUMAaeMble pPEUICHUs W JEeUCTBUA, (OPMYIUpPOBATh U OLICHUBATH PUCKH U
NOCJIeACTBUA, HOPMUPOBATDH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

ba3zoBble 1ornyeckue AecTBUA:

e BBIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKUA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUH MEXIy TMOHATHAMH, (OPMYIUPOBATH
ONPEACIICHUs]  INOHATUM, YCTAHABIMBAaTh CYIIECTBEHHBI IPHU3HAK
KJlaccu(UKauuy, OCHOBaHUSA i OOOOIIEHHS M CPaBHEHUs, KPUTEPHH
IIPOBOJMMOIO AHAJIU3;

e BOCIpPUHUMATh, (opMyIUpoBaTh U  NpeoOpa3OBbIBATH  CYXKIACHHUS:
yTBEpAUTENbHbIE U OTpULATENbHBIC, €IMHUYHbIC, YacTHbIE MU OOIIHeE,
YCIIOBHBIE;

e BBIBIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUSAX U YTBEPXKICHUSX,
npenjaraTb ~ KpUTEpPUM i1 BBISABICHHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTHUBOPEUHNIA;

e JleNaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

e pa3dupaTh J10Ka3aTeNbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (IpsMbIe U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIBLHO HECJOXKHbBIE JI0Ka3aTelIbCTBA
MaTeMaTU4ecKux (HaKkTOB, BBICTPAMBATh AapryMEHTAIMIO, TPUBOIUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 00OOCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;



BBIOMpATh Croco0 pelieHus yuyeOHOM 3adaud (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHUsA, BBHIOMpaTh HauOoliee MNOAXOASIIMNA C YYETOM
CaMOCTOSITEJIbHO BbIJCJIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/bCKHue J1eHCTBHA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIHCKUA WHCTPYMEHT MO3HAHMSI,
(bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLUIME MPOTUBOPEUYUE, MpoOIeMYy,
CaMOCTOSITETILHO YCTAaHABIIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIPHO COCTABJICHHOMY IUIaHY HECIOXHBIH
OKCIIEPUMEHT,  HEOOJBIIOE  HUCCIENOBaHME  TI0  YCTaHOBJIECHUIO
OCOOCHHOCTEM MaTEeMaTUYEeCKOTO OO0BEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOOM;

CaMOCTOSTEIBHO (POopMyTHUpPOBaTH 0000IIIEHNS U BBIBOJBI IO PE3yJibTaTam
MPOBENEHHOTO HAOJIOCHUS, WCCIIEIOBAHMS, OICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKE BBIABUTATH
MIPENATOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMALUU, JTAHHBIX,
HEOOXOAMMBIX JIJISl pELICHUS 3a/1a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATH U HMHTEPIPETUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUA0B U (OPM IPEICTABICHNUS;

BbIOUpaTh (OpMy TpEACTaBIE€HUS HHPOpPMALMM U WUIFOCTPUPOBATH
pelaeMble 3aJayd CXE€MaMHM, JAuarpaMMaMiy, HWHOW Tpaukodl H HuX
KOMOWHAIIUSIMU;

OLICHUBaTh HaAE&KHOCTh WH(GOpPMAIMM MO KPUTEPHUSIM, MPENSIOKEHHBIM
YUHUTEIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HEﬁCTBHﬂ:

BOCIPUHUMATh M  (QOPMYJIHpPOBAaTH CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, I'PAaMOTHO BbIpa)aThb CBOIO
TOUYKY 3pEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
X0y pelIeHUs 3a]a4l, KOMMEHTUPOBATH IMOTYYEHHBIN pe3yibTaT;

B X0/ 00CY>KIEHUs 3a7]aBaTh BONPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, perIaeMoi 3aJ1a4u, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pELICHMSI, COIIOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUAMM JIPYTHUX
YYaCTHUKOB JMAJIOra, OOHapy»XWBaTh Pa3IMuuMe€ U CXOJICTBO IMO3ULIUM, B
KOppEKTHOM popme popMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;
OPEICTaBIsATh  pEe3yJbTaThl  pelIeHus  3aJadyd,  OSKCIIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C Y4ETOM 3a/1a4 MPEe3eHTAN U 0OCOOEHHOCTEN ayAUTOPHH;
NOHMMaTh W HUCIOJb30BaTh  MpEUMYyIllecTBA  KOMaHAHOM U
UHAMBUIYAJIbHON paboThl MpU pelIeHUH Y4YEeOHbIX MaTeMaTHYEeCKHX
3ajady;



e TPUHUMATH 11C]Th COBMECTHOM JIEATEILHOCTH, INIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOM paboThl, pacmpenensaTb BUABI padOT, OTOBApUBATHCH,
00CYXJ1aTh MPOIECC U Pe3yJbTaT padOThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIO/ICH;

e YyYaCTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXIeHus, 0oOMeH
MHEHUSMH, MO3TOBBIE INTYPMBI W JIPyTHe), BBIMOJIHATH CBOIO YacTh
paboOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHMH WICHAMUA KOMAH]IbI,
OLICHUBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
chOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHHBepCaJbHbIE YUeOHbIE AeilicTBUS
CamoopraHusanusi:

e CaMOCTOSITEIbHO COCTaBIIATH IUIAH, aJTOPUTM PEIICHHs 3a1add (WU €ro
4acTh), BHIOMpATh CIOCOO0 pEHIeHUsI ¢ YYETOM HUMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH C Y4ETOM HOBOM MHGOpPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJIEKT:

e BJIQJETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTPOJNS Tpolecca U
pe3ysbTaTa perieHus MaTeMaTUYeCKOH 3a1auu;

e TMPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpH pEIICHUU
3a/layd, BHOCUTHb KOPPEKTUBHI B JIEATEILHOCTh HAa OCHOBE HOBBIX
OOCTOSITEIIBCTB, HAMICHHBIX OITMOOK, BBISIBJICHHBIX TPYIHOCTCH;

e OIICHUBATH COOTBETCTBHE PE3yJIbTaTa JEATEILHOCTH MOCTABICHHOW IEIH
U YCJIOBHSIM, OOBSICHATH MPUYMHBI JOCTUKEHUS WIIM HEAOCTHXKEHUS 1EIH,
HAXOJUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 7 KJjacce OOYYalOUIUHCSA TOTYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

BrimonusTh, coderas yCTHbIE M NHCbMEHHBIE NMPUEMBI, apudmernueckue
JENUCTBUS C palliOHATBLHBIMU YUCIIAMHU.

HaxoauTe 3HaueHUs YHUCIOBBIX BBIPAKEHHUH, MPUMEHSITH pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYCHHUM JPOOHBIX BBIPAXKEHUHU, COIEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[TepexoauTh OoT OmHOW (HOPMBI 3aMKCH YUCEN K JAPYroi (mpeodpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNIOPSAAOYUBATH PALIMOHAIIBHBIEC YUCIIA.

OKpyrisaTe yucnia.

BpINONHATE TPUKUAKY U OLIEHKY pE3ybTaTa BIUUCICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIpaXKCHUU. BBIMOMHATH AEHCTBUSI CO CTENEHSIMU C HATypajJbHBIMU
MOKa3aTEJISIMH.



[IpyuMeHATP  NpU3HAKU  ACIMMOCTH,  Pa3jOKEHUE HAa  MHOXKHUTEIH
HATypaAJIbHBIX YUCET.

Pemath mpakTHKO-OPUEHTUPOBAHHBIE 33Ja4M, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYWH, IPONOPUHOHAIBHOCTBI) BEIMYHH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl peleHns 3a7a4 ¢ y4€TOM OTPaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAaMU
paccMaTpuBaeMbIX OOBEKTOB.

Auredpanveckue BbIPaKeHUsI

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxoauth 3HaueHus OyKBEHHBIX BBIPAXKEHMH INpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

Bremonusate  nmpeoOpa3oBaHHMsl — LI€JIOTO  BBIPaXKEHUS B MHOTOWIEH
PUBEICHUEM TOJJOOHBIX CIIAraeMbIX, PACKPBITHUEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOWIEHA HA MHOIOWIEH W MHOIOWIEHa Ha
MHOTO4JIEH, IPUMEHATH (POPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymecTBIATh PAa3J0KEHUE MHOIOYJICHOB HAa MHOMKHTEIHW C ITOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHWTENS, T[PYNIHPOBKH  CIAracMblX,
npuMeHeHUs1 GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[IpumeHsATh npeoOpa3oBaHUsl MHOTOWIEHOB /IS PEUICHUS Pa3iudHbIX 3a7ad
U3 MaTEMaTHUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpPAJIbHBIMU MOKA3aTEISIMU IS
npeoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHUs] ¥ HEPABEHCTBA

Pemrate nMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSSA IPaBUIIA
Iepexoia OT UCXOAHOI0 YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sABisieTcs
JIM YUCJIO KOPHEM YPaBHEHMUS.

[IpumenaTs rpaduueckre METOAbI MPU PELICHUH JIMHEWHBIX YPAaBHEHUH U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PELICHUEM JIMHEHHOTrOo
YPaBHEHHUS C IBYMS IEPEMEHHBIMH.

CtpoutTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEMHOrO0 YpPaBHEHHUS C
IBYMsI TEPEMEHHBIMH, MOJb3YSACh TpaUKOM, HPHUBOJUTH MPUMEPHI PELICHUS
YpaBHEHHSI.

Pemats cucteMsl 1ByX JIMHEMHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU, B TOM
quCIie Tpa@UIecKu.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHME WM CUCTEMY JIMHEHHBIX
YPAaBHEHHM 110 YCIOBHMIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJTYyYECHHBIA PE3yJIbTaT.

DyHKUNHA

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anredpandecKoM SI3bIKE.



OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 3aJIaHHBIM KOOpJMHATaM,
cTpouTh Tpaduky TuHEHHBIX GyHKIHNA. CTpouTh Tpaduk GyHKINN Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIMUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpEMS, PACCTOSIHHUE, II€HA, KOJMYECTBO, CTOMMOCTD,
IPOU3BOUTEIBLHOCTD, BPeMsi, 00bEM padOTHI.

Haxoaute 3HaueHne GyHKIIMU 110 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cmoco0 MpEACTaBICHUS W aHajdu3a WH(OpMAIWH,
U3BJIEKATh U UHTEPIPETUPOBATH MHGOPMAIIHMIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3ABUCHMOCTEM.

K koHmy oOydenus B 8 kJiacce OOYyYalOIIMICS TOJYYHUT CICTYIOIIUE
peAMETHBIE PE3YJIbTaThI:

Yucia 1 BHIYMCICHUA

Hcnonp30BaTh HayajabHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
Yyuces IJig CPAaBHEHUS, OKPYTJICHUSI U BBIUUCICHUM, H300pakaTh IEUCTBUTEIbHbBIC
4yyCila TOYKaMU Ha KOOPAWHATHOM IIPSIMOM.

[IpumensTs TOHSATHE apU(METHUYECKOrO0 KBAJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHU, UCIOJB3Yysl MPU HEOOXOAMMOCTU KAJIBKYJATOP, BBHITOIHSTH
npeo0pa3oBaHusl BBIPAXKEHUHM, COAEpPKAIIMX KBaJpaTHbIE KOPHHU, HUCIHOJb3Ys
CBONCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OONBIIUX M MaJbIX YKCET C MOMOIMIBIO JECATUYHBIX
npo0eii u creneHelt yucia 10.

AnreOpanyveckue BbIpasKeHUSs

[IpuMeHsAT, TOHSATHE CTENEeHU C IeNbIM TOKa3aTelieM, BbIOIHATh
npeoOpa3oBaHus BRIPAKEHH, COJIEPAKAITUX CTENEHHU C LETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0oOpa30BaHMs PAIMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE IMTPaBWI JEUCTBUI HAJ MHOTOUYJIEHAMH U aJIreOpandecKUMu APOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh npeodpa3oBaHMs BEIPAXKEHUM JIs1 pEHICHUS Pa3IuYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOW MPAKTUKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemiate nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS W pallUOHAJIbHBIC YpaBHEHWS,
CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBouTh MpocTeiiive Uccaea0oBaHus YPaBHEHUN U CUCTEM ypaBHEHUI, B
TOM YHCJI€ C TPUMEHEHHEM TpauyecKkux MpeACcTaBlIeH (yCTaHaBINBATh, UMEET
JU ypaBHEHUE WM CHUCTEMa YPAaBHEHUHN PEIIECHHS, €CIIU UMEET, TO CKOJIbKO, U
nmpouee).

[TepexoauTh OT clOBECHOW (OPMYITHPOBKH 3amadul K €€ anreOpamvecKoit
MOJIETM C TIOMOLIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJYYEHHBIN pe3yybTarT.

[IprMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpaguyuecKyr0 WUTIOCTPAIIUI0 MHOXKECTBA PEIICHWH HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.



DOyHKIUU

[Tonnmath ¥ KCHONB30BaTh (DYHKUIHMOHAJIBHBIE MOHSATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE 00O03HAUEHMsI), ONpEAENITh 3HaueHHe (YHKIMHM IO 3HAYEHUIO
aprymeHTa, OlpeAensaTh CBOMCTBA PYHKIUU 1O €€ rpaduky.

Ctpoutsb rpaduku deMeHTapHbIX QYHKINNA BUIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTb CBOWCTBa UYHCIIOBOI
byHKIIMN TI0 €€ TpaduKy.

K xoHiy oOyueHus B 9 kJjacce o0Oy4arouuics TMOMYYUT CIEAYIOIINE
peIMETHbIE PE3yJIbTaThI:

Yucaa v BbIYMCICHUS

CpaBHUBATh U YIIOPSI0YMBATH PAIlMOHANIbHBIE U UpPAllMOHAJIbHBIE YHCIIA.

Bomonusate apudmernyeckue ACHCTBUS C palMOHATBHBIMU YUCIAMH,
coueTrass YCTHbIE W MHUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UppalMOHATBHBIMHA YUCITIAMM.

HaxoauTh 3HaueHus CTENEHEW C MEIbIMH I[OKa3aTeisiIMU W KOPHEW,
BBIYHCIISATH 3HAYEHUSI YUCTIOBBIX BBIPAKEHU.

OKpyrisiTh [E€HWCTBUTENBHBIE 4YHCIA, BBINOIHATH MPUKHJIKY pe3yjibTara
BBIYMCIIEHUH, OIIEHKY YMCJIOBBIX BBIPAKECHHUIA.

YpaBHeHUs] U HEPABEHCTBA

PemaTp nuHENHBIE W KBaJpaTHBIE YpPaBHEHUS, YPaBHEHMS, CBOIAILMECS K
HUM, TIPOCTEHIINE TPOOHO-PALIMOHATIbHBIE YPaBHEHHUS.

Pemate cucremsl ByX JIMHEWHBIX YPAaBHEHUW C ABYMs IEPEMEHHBIMH M
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemiath TEKCTOBBIE 3ajauM anreOpaMvyeckuM CIOCOOOM C TOMOIIbIO
COCTAaBJICHHsI YPaBHEHUS WJIM CUCTEMBI IBYX YPABHEHUH C ABYMsI [IEPEMEHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIIEA0BAHUS YPABHEHUN U CUCTEM YpaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IpapUUecKUX MpeACTaBlIeHui (yCTaHaBIMBATh, HIMEET
JY YpaBHEHUE WM CHUCTEMa YPAaBHEHUM PEILICHHS, €CIIH UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, HM300pakaTh
pellleHre HEPaBEHCTB Ha YMCIOBOM MPSMOM, 3alMChIBATh PEIIEHHE C MOMOUIBIO
CUMBOJIOB.

Pemlatb  cuctembl  JTMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paXaThb pPEUIEHUE CHUCTEMBI
HEPABEHCTB Ha YHMCIIOBOM MPSMOM, 3alMCHIBATH PELIEHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PELICHUN Pa3IUYHbIX 3a/1a4.

DOyHKUNHA

Pacnio3naBath (GyHKIMM HM3y4eHHBIX BUIOB. [loka3biBaTh CXeMaTHYECKH
pacroyiokeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = ||, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U n300pakaTh CXeMaTHYECKU TpadUKH KBaJAPATUUIHBIX (DYHKIUH,
OIKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUH 1O UX Tpaduxam.



Pacnio3naBaTh kBagpatuuHyro (QyHKIHIO 110 (opmysie, MIPUBOAUTh TPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPHUH.

YucaoBbie MOCI€I0BATEIbHOCTH U IPOrPeccHu

Pacnio3naBaTh apuPMETHUECKYI0O U TE€OMETPUYECKYIO0 TNPOrpecCUH MpHU
Pa3HbBIX coco0ax 3a/laHus.

BbINONHATS  BBIYMCIEHHS C  HCNONb30BaHHEM (opMya N-TO  4jieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCruid, CyMMBbI MIEPBBIX N YJICHOB.

N300paxaTh 4IE€Hbl IOCJIEIOBAaTEIbHOCT TOYKAMHU Ha KOOpPJIMHATHOM
IUIOCKOCTH.

Pematp 3aauM, CBA3aHHBIE C YHCJIOBBIMM ITOCIIEIOBATEIBHOCTSMH, B TOM
YHCIIe 3a/1a4u U3 PEeabHOM JKU3HU (C MCIOJIIb30BAaHUEM KalbKYJISATOpa, HU(POBBIX
TEXHOJIOTHI).



TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

KoaunuectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m IporpaMmb: Beero KOﬁHTpO.]IbeIe Hpﬁalcanecmle 06Pa3oBATETBLHbIE
padoThI padoThI pecypen
1 Uucna u BeruuciaeHus. PainoHaibHbIE o5 2 bubmuoreka [IOK
qyucia https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
2 AnrebpandyecKue BhIPAKCHHS 27 2 https://m.e dsocl)l.ru 17§415b90
bubmmorexa [IOK
3 VPABHCHHUS! 1 HEPABEHCTBA 20 2 https://m.edSO(I)l. ru/7f415b90
bubmuorexa [JOK
4 Kooppumater u rpaguxu. Gymicim 24 2 https://m.edsocI)_F ru/7f415b90
bu6nmoreka LIOK
S TosTopenue n 06obmennue 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 9 0



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

8 KUIACC

KonunyecTBo yacoB DJIEeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m NpOrpAMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06Pa3OBATEIBLHbIE
padoThI padoThI pecype
bu6mmoreka LIOK
1 Uucna u BerunciieHus. KBagpaTHble KOpHU 15 1 https://m.edsoo.ru/7f417af8
2 Yucna u BerurciieHus. CTeneHb ¢ HeNIbIM 7 1 bubmuorexa [JOK
II0Ka3aTesieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPaXKCHHUS. 5 bu6nuorexa [IOK
KBagpartHslil TpéXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa LIOK
Anrebpanyeckasi 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHcTBa. KBagpaTHble 15 1 bubnuorexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus v HepaBeHCTBA. CUCTEMBI 13 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
8 PyHKiH. OCHOBHEIE MOHATHA S https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
J Dymicun. Hucaosbie Gymicim d ! https://m.edsoo0.ru/7f417af8
but6mmoreka [IOK
10 Tosropenme n 06o0menue 6 . https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



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

TEMATHUYECKOE INTAHUPOBAHUE

9 KNIACC
KoaunuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ —— Beero Kognpo.m;nme H[%aKanecmle 06PA30BATEBHbIE
padoThI padoThI pecypeb
1 Yucna v Beluncienus. JleicTBUTENbHBIE 9 bubmuorexa [IOK
yucia https://m.edso0.ru/7f419d08
2 VYpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuotexa [IOK
OJTHOU MEPEMEHHOM https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmuotexa [IOK
YpPaBHEHUU https://m.eds00.ru/7f419d08
bu6nuorexa [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 16 1 https://m.eds0o.ru/7£419d08
bu6nmmoreka [IOK
S Pyicin 16 . https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
6 HucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATU3AIIHS 18 1 bubmuorexa [IOK
3HaHUHI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonnuecrBo
Ne ni/m Tema ypoka 4acoB

1. BxomHas KoHTpOJBHAs padoTa. 1
2. [lonsiTHe panoOHaNBHOIO YKCIA 1
3. ApudmeTnueckue JeHCTBUS C pallMOHAIbHBIMU YHCIAMU 1
4. Apudmernueckue 1eHCTBHS C PALlMOHATBHBIMU YHUCIAMHU 1
5. ApudmeTrueckue JeHCTBUS C pallMOHAIbHBIMU YHUCIAMU 1
6. CpaBHeHue, ynopsiJOYMBaHUE PALMOHAIBHBIX YHCET 1
7. CpaBHeHue, ynopsiJOYMBaHUE PALIMOHAIIBHBIX YHCET 1
8. CpaBHeHue, ynopsijO4uBaHUE PALMOHAIBHBIX YACET 1
9. CreneHb ¢ HaTypaJbHBIM [IOKa3aTEIEM 1
10. CreneHsp ¢ HATypaJIbHBIM [TOKA3aTEIEM 1
11. CreneHb ¢ HaTypaJbHBIM IOKA3aTEIEM 1
12. CreneHb ¢ HaTypaJbHBIM MTOKA3aTEIEM 1
13. CreneHsb ¢ HaTypaJbHBIM IIOKA3aTENEM 1
14. KontponbHast pabota o teme «Uncia u BRIpaKESHHUSI»

15. Perienue 0CHOBHBIX 3a/1a4 Ha Ipo0OH, IPOLIEHTHI U3 PeaTbHOM MPAKTUKH 1
16. Penienne OCHOBHBIX 33/1a4 Ha APOOH, MTPOLIEHTHI U3 PEATbHOM MPAKTUKH 1
17. Perienne oCHOBHBIX 3a/1a4 Ha Ipo0OH, IPOLIEHTHI U3 PealbHOM MPAKTUKH 1
18. [Ipu3Haky AEIMMOCTH, Pa3JI0KEHHSI HA MHOKUTENIN HATypaIbHBIX YUCEI 1
19. [Ipr3HaKy NEIUMOCTH, Pa3JIOKEHH HA MHOXKUTEIN HATYPAJIBHBIX YACET 1
20. Peanbuble 3aBucumoctu. [Ipsmas u o6paTHas MpONOPLHOHAILHOCTH 1
21. Peanbhble 3aBucumocT. [Ipsimas 1 o6paTHas NPONOPIMOHATBHOCTH 1
22. Peanbhble 3aBucumocTH. [IpsiMas 1 o6paTHas NpONOPLUHOHAIBHOCTH 1
23. KonTtponsHast pabota o teme "PannonasnpHble ynca' 1




24, BykBeHHBIE BbIpaXKEHUS 1
25. [IepemeHnHsble. JlonyCTUMBIE 3HAYEHUS IEPEMEHHBIX 1
26. DopMyITbI 1
27. DopMysl 1
28. [TpeoOpazoBanre OYKBEHHBIX BBIPAKCHH, PACKPBITHE CKOOOK ¥ MPUBEICHHE MOJOOHBIX ClIaraeMbIX 1
29. [IpeoOpazoBaHue OYKBEHHBIX BBIpaKEHHUH, paCKphITHE CKOOOK U TPUBEACHUE MOTOOHBIX CIIaraeMbIX 1
30. [Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK U MPUBEJIEHNE MOJOOHBIX CJIaraeMbIX 1
31. [IpeoOpazoBaHne OyKBEHHBIX BBIPaXKEHUH, pACKPBITHE CKOOOK U MPUBEACHUE MOAOOHBIX ClIaraeMbIX 1
32. CBoIiCTBa CTENIEHU C HATYPAIbHBIM MMOKa3aTEIeM 1
33. CBolicTBa CTENIEHH C HATYPAJIBHBIM [T0KA3aTEIEM 1
34. CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1
35. MHOrouIeHbI 1
36. MHorousneHsl 1
37. CrnosxeHue, BBIMUTAHUE, YMHOKCHHE MHOTOWICHOB 1
38. CrnosxeHue, BBIMMTAHWE, YMHO)KEHHE MHOTOYJIEHOB 1
39. CrioxeHue, BBIYUTaHNE, YMHOKEHHE MHOTOUYJIEHOB 1
40. CrnosxeHue, BBIMUTAHHE, YMHO)KEHHE MHOTOYJIEHOB 1
41. KontponbHast pabota o teme "Anredpandeckue BeIpaKeHHS"

42. DopMyIbl COKPAIEHHOTO YMHOXKEHUS 1
43. DOopMyIIBI COKPALIEHHOTO YMHOXKEHUS 1
44, DopMyJIbl COKPAIIEHHOTO YMHOKEHUS 1
45, DopMyIIbI COKPALLIEHHOIO YMHOXKECHUS 1
46. DopMyIIBI COKPAIEHHOTO YMHOXKEHUS 1
47. Pa3noxeHre MHOIOYJICHOB HA MHOKUTEIIN 1
48. Pa3noxeHne MHOro4JI€HOB HA MHOKHUTEIIN 1
49. Pa3noxeHne MHOTOWIEHOB HA MHOYKUTENH 1
50. Pa3noxeHre MHOrO4JI€HOB HA MHOKHUTEIIN 1
51. KoHnTtponbHas pabota o teme "llenbie BeipaskeHus " 1
52. YpaBHeHHe, IpaBuiIa MpeoOpa3oBaHusl YpaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUI 1




53. JInHeitHOe ypaBHEHUE C OJHOM NIEPEMEHHOM, PEIICHUE JTUHEUHBIX YPABHEHUI 1
54. JInHeliHOE ypaBHEHHE ¢ OJHOW NIEPEMEHHOM, PEIICHNE JUHEHHBIX YPaBHEHUN 1
55. JIuneitHoe ypaBHEHUE C OJJHOM NTEPEMEHHOM, PEIICHUE JUHEUHBIX YPaBHECHUI 1
56. Pemenue 3aga4 ¢ OMOIIBIO YpaBHEHHI 1
57. Pemienue 3aga4 ¢ NOMOIIBIO YpaBHEHHI 1
58. Pemenue 3aga4 ¢ noMOIIbIO YpaBHEHUI 1
59. Pemenue 3aga4 ¢ HOMOIIBIO YpaBHEHHI 1
60. Kontpomnbnas padora no teme "JIunelinsle ypaBHeHus"

61. JluneiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMU U €T0 IpapuK 1
62. JluneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk 1
63. CucreMa AByX JUHEHHBIX YPABHEHHUH C ABYMsI IEPEMEHHBIMU 1
64. CucreMa AByX JMHEHHBIX YPABHEHHUH C ABYMsI IEPEMEHHBIMU 1
65. CucreMa AByX JMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU 1
66. CucreMa ABYX JUHECUHBIX YPABHEHHUH C ABYMS EPEMEHHBIMHU 1
67. Pewienue cucreMm ypaBHEHUN 1
68. Pemenne cucrem ypaBHeHUN 1
69. Pemenue cucreM ypaBHEeHHM 1
70. Pewmenne cucrem ypaBHEeHUN 1
71. Pemienue cucrem ypaBHEHUN 1
72. KonTtponbHas padora no teme "Jlnnelinsie ypaBaeHus" 1
73. Koopaunaara Touky Ha IPsIMOit 1
74. HucnoBble IPOMEKYTKH 1
75. YuciioBbIE IPOMEKYTKU 1
76. Paccrosgnue Mexay A1ByMs TOYKaMU KOOPAUHATHOU MIPSIMOM 1
77. PaccrosHne Mexny 1ByMs TOUKaMH KOOPAVMHATHOW MPSIMOM 1
78. [IpsmoyrosbHas cucTeMa KOOPAMHAT Ha MJIOCKOCTU 1
79. [IpsimoyronbHasi cucreMa KOOpAMHAT Ha MJIOCKOCTH 1
80. ITpumepsl rpaduKoB, 3a1aHHBIX GOPMYITAMHU 1
81. [Ipumepsl rpadukoB, 3a1aHHBIX HOpMyTamMu 1




82. [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyIaMu 1
83. [Ipumeps! rpadukoB, 3a1aHHBIX HopMyTamMu 1
84. Yrenue rpaukoB peasbHbIX 3aBUCUMOCTEN 1
85. Urenue rpadukoB peansbHbIX 3aBUCUMOCTEN 1
86. [Moustre GyHKIUM 1
87. I'padux pyakumn 1
88. CaoiicTBa GyHKIMI 1
89. CgoiicTBa hyHKIMH 1
90. Jluneitnast pyHkuus 1
91. Jluneitnast GyHKIHS 1
92. [loctpoenue rpaduka IMHEHHON QYHKITIH 1
93. [TocTpoenue rpaduka TuHEHHON QYHKIIUN 1
94. I'padux pynkumu y =[x| 1
95. I'paduk dynakmm y =|x| 1
96. KonTtponbnas padota no teme "Koopaunats! u rpaduku. OyHkimm" 1
97. [ToBTOpEHHE OCHOBHBIX MOHITHHA U METOJIOB Kypca 7 Kiiacca, 0000111eHne 3HaHu| 1
98. IToBTOpEHNE OCHOBHBIX MOHATHUI U METOAOB Kypca 7 Kiacca, 000011eHre 3HaHUH 1
99. Wrorosast kKoHTpoOJIbHAS paboTa 1
100. IToBTOpEHNE OCHOBHBIX OHATHUI U METOOB Kypca 7 Kiacca, 000011eHre 3HaHUH 1
101. [loBTOpEHNE OCHOBHBIX NMOHATHI U METOJI0B Kypca 7 Kilacca, 000011IeHre 3HAaHUH 1
102. [ToBTOpEHME OCHOBHBIX MOHSATHN U METOJIOB Kypca 7 Kiacca, 00001meHne 3HaHuH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

Ne n/m Tema ypoka Koawnsecrso
4acoB
1. [ToBTOpeHne Kypca MaTeMaTHKH 3a 7 Kjiacc 1
2. BxonHast koHTposibHas pabota Nel 1
3. PanmonansHbie 1pobu 1
4, Panmonansubie 1podu 1
5. OCHOBHOE CBOMCTBO paliiOHAIBHOM IpoOH 1
6. OCHOBHOE CBOWCTBO PAallMOHATIBHON TpooH 1
1. OCHOBHOE CBOMCTBO paliiOHAIBLHOM IpoOH 1
8. CroeHre ¥ BBIUUTAHHUE PALMOHAIBHBIX APO0EH ¢ OJMHAKOBBIMH 3HAMEHATEISIMU 1
9. CroxeHre ¥ BEIYUTaHNE PAlMOHAIBHBIX IPOOEH ¢ OTMHAKOBBIMH 3HAMEHATEISIMH 1
10. CroxeHre ¥ BBIUNTaHHUE PALMOHAIBHBIX Apo0el ¢ 0IMHAKOBBIMHM 3HAMEHATEISIMU 1
11. CrnosxeHue ¥ BBIYMTAHUE PALIMOHAIBHBIX Ap0o0ei ¢ pa3HbIMU 3HAMEHATEISIMU 1
12. CroxeHue ¥ BBIUUTaHNE PALMOHAIBHBIX Ip00ei ¢ pa3HbIMHM 3HaMEHATEISIMU 1
13. CrnoskeHue ¥ BBIYMTAHUE PALIMOHAJIBHBIX JpO0€Eil ¢ pa3HbIMU 3HAMEHATEISIMU 1
14, Cno)keHHe ¥ BBIYUTAHUE PAIMOHAIBHBIX IPOOCH ¢ pa3HbIMH 3HAMEHATEIIIMU 1
15. CroxeHre ¥ BBIUUTaHUE PAIMOHAIBHBIX IpO0ei ¢ pa3HbIMU 3HaMEHATEIIMU 1
16. [ToBTOpEHME M cucTeMaTH3alKs y9eOHOT0 MaTeprana 1
17. Kontposabnas padora Ne 2 o teme «CiioskeHHe U BbIYHTAHUE PALIMOHAIbHBIX IPo0eii» 1
18. YMHOKEHUE palliOHAIBHBIX 1poOeH. 1
19. Jlenenue panroHaIBHBIX IpOOeH. 1
20. Bo3sBenenne pannoHaIBHOM TpOOH B CTETICHB 1
21. YMHOKEHHUE U JelIeHHe palMOHAIbHbBIX ApoOeil. Bo3BeaeHue palmoHanbHONM ApoOu B CTEIEHb. 1
22. ToxnecTBeHHBIE MPEOOPA30BAHMS PALIMOHAIBHBIX BBIPAKCHUN 1
23. ToxnecTBeHHBIC MPEOOPA30BAHUS PAIIMOHATIBLHBIX BEIPAKCHUM 1
24, ToxnecTBeHHbIE TPEOOPA30BAHMS PALIMOHAIBHBIX BBIPAKCHUN 1
25. ToxaecTBeHHbIE IPE0OpPa30BaHUS PALIMOHAIBHBIX BhIPAXKEHUN 1




26. [ToBTOpEeHHE U cucTeMaTH3aIMs Y1eOHOTO MaTepuaa 1
27. KonTponbHas padorta Ne 3 1o reme «YMHOKeHHe U JieJleHHe PAMOHAJBHBIX Apodeii» 1
28. PaBHOCHIIbHBIC ypaBHECHHS. 1
29. PanmonanbHble ypaBHEHUs 1
30. PanmonansHbie ypaBHEHUS 1
31. PanvoHanbHbIe ypaBHEHUs 1
32. CTerneHb ¢ 1eJTbIM OTPUIIATEIHbHBIM ITOKa3aTeIeM 1
33. CreneHsp C 11ebIM OTPULIATEIIHHBIM ITOKA3aTEIEM 1
34. CrerneHb ¢ 1eJIbIM OTPUIIATEIbHBIM ITOKa3aTeIeM 1
35. CBoOJCTBa CTENEHH C LIEJIBIM IT0KA3aTeIEM 1
36. CBoiicTBa CTENIEHH C IENIBIM MTOKa3aTeIeM 1
37. CBOICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM 1
38. CBoiicTBa CTENEHH C IEJIBIM [TOKa3aTeIeM 1
39. Oyukust y=K/X u e€ rpadux 1
40. ®ynkuus y=k/X u eé rpaduk 1
41. ®yuknus y=K/X u eé rpaduk 1
42, ®dyuknus y=K/X u eé rpaduk 1
43. KonTpoabnas padora Ne4 no teme «CteneHb Yucaay.

44, OyHKIuA y = X? 1 e& rpaduk 1
45. OyHKEs Y = X 1 68 rpaduk 1
46. Oyukiws Y = X° 1 eé rpaduk 1
47. KBagparubie KopHH. ApupMETHUECKUI KBaIpaTHBIA KOPEHb 1
48. KBanpaTtHbie kopHU. ApudMeTndecKuil KBapaTHbII KOPEHb 1
49. KBangpatubie KopHH. ApudMETHUECKUI KBaIpaTHBIA KOPEHb 1
50. KBanpaTtHble kopHU. ApudMeTndecKuil KBaJpaTHbIN KOpEeHb 1
51, MHOKECTBO U €r0 JIEMEHTHI 1
52. MHOKECTBO U €0 JIEMEHTHI 1
53. [TogmHOX)ecTBO. Onepaluy HaJl MHOKECTBAMHU 1
o4, [ToamHo)kecTBO. Onepanuu HaJ MHOKECTBAMU 1




55.

YncnoBble MHOXKECTBA

1
56. YuncaoBbie MHOXKECTBA 1
57. CBoiicTBa apu(pMETHIECKOTO KBAIPATHOTO KOPHS 1
58. CBoiicTBa apu(hMETHUECKOTO KBaIPATHOTO KOPHS 1
59. CBoiicTBa apu(PMETHIECKOTO KBAIPATHOTO KOPHS 1
60. CBoiicTBa apu(hMETHUECKOTO KBaIPATHOTO KOPHS 1
61. ToxaecTBeHHbIE IPE0OPA30BaHUs BEIPAKEHNUN, COJIEPIKAIIINX KBAJIPpaTHbIE KOPHU 1
62. ToxnecTBeHHbIE TPe0Opa30BaHUs BEIPAXKEHHM, COJepKAIUX KBaJpaTHbIE KOPHU 1
63. ToxxaecTBeHHbIE IPE0OPa30BaHUs BEIPAKEHUN, COJEPIKAIINX KBAJIPaTHbIE KOPHU 1
64. ToxnecTBeHHbIE TPe0Opa30BaHMs BEIpAXKEHHM, COJIepkKAIUX KBaJpaTHbIe KOPHU 1
65. Oynkums y=\x u eé rpauk 1
66. OyHKIEss y=\x u eé rpaduk 1
67. Oynkuus y=\x u eé rpadux 1
68. [ToBTOpEeHKE U cucTeMaTH3aus y9eOHOTo MaTepuraa 1
69. Konrtponsnas padora Ne 5 mo teme «KBaapaTHble KOpHU» 1
70. KBagparssle ypaBHeHMs. PerieHne HemoJHbIX KBAAPATHBIX YPaBHEHUN 1
71. KBagpatHble ypaBHeHUs. PelleHne HenmoJHbIX KBaIPaTHBIX YpaBHEHHH 1
72. KBagparssle ypaBHeHMs. PerieHne HENOJMHbBIX KBAaAPATHBIX YPaBHEHUN 1
73. dopmyra KOpHEH KBaJpaTHOTO YpaBHEHHS 1
74. dopMyita KOpHEH KBaJPATHOIO YPABHEHUS 1
75. dopMyIra KOpHEH KBaJAPAaTHOTO YPaBHEHUS 1
76. | Teopema Buera 1
77. | Teopema Buera 1
78. Teopema Buera 1
79. [ToBTOpEeHME U cucTemMaTH3anus yaieOHOro MaTeprana 1
80. KontposbHas padota Ne 6 o teme «KBaapaTHble ypaBHeHUs» 1
81. KBanpaTHbiii TpéxuiieH 1
82. KBanpatabsiii TpéxuneH 1
83. KBanpaTHbiil TpéxuiieH 1




84. Perienne ypaBHEHMIA, KOTOPBIC CBOJIATCS K KBaJIPATHBIM YPaBHCHHSM 1
85. Pemrenne ypaBHEHMIA, KOTOPBHIE CBOJATCSl K KBaIPATHBIM YPaBHEHHSIM 1
86. Penienne ypaBHEHMIA, KOTOPBIE CBOJIATCS K KBaJIPATHBIM YPaBHCHHSM 1
87. Perienue ypaBHEHHIA, KOTOPbIE CBOIATCS K KBaJPATHBIM YPaBHEHHSIM 1
88. Pemenue ypaBHeHUH, KOTOPBIE CBOJATCS K KBaJIPATHBIM YPaBHCHHSIM 1
89. ParonanbHble ypaBHEHHUS! KaK MATEeMaTHUECKUE MOJEIH pealIbHBIX CUTYaIui 1
90. ParronanpHbIe ypaBHEHHUS KaK MATEeMaTHIECKHAE MOJEITH PEaTbHBIX CUTYaIHi 1
91. PanmonansHbie ypaBHEHHUSI KAK MATEMATHUYECKHE MOJICITH PEAIbHBIX CUTYaIUil 1
92. ParronanpHbIe ypaBHEHHUS KaK MATEeMaTHUECKHE MOJEIH PEaIbHBIX CUTYaIHi 1
93. PanmonansHble ypaBHEHHUsI KaK MATEMAaTHYECKUE MOJIENIH PeabHBIX CUTYAIHi 1
94. [ToBTOpEeHME U cUCTEMAaTH3AIUS YIeOHOTO MaTepraia 1
95. KontponbHas padota Ne 7 mo teme «KBaapaTHble ypaBHEHUSsD) 1
96. YnpakHeHus 11 NOBTOPEHMs Kypcea 8 Kiacca 1
97. YrpakHeHus 1)1 IOBTOPEHUS Kypcea 8 kiacca 1
98. YnpakHeHus 11 NOBTOPEHMs Kypcea 8 Kiacca 1
99. YrpaxHeHus 11 IOBTOPEHUS Kypcea 8 kiacca 1
100. | MroroBas KoHTpoJibHasi paboTa Ne 8 1
101. | YopakHeHus JJis MOBTOPSHHSI Kypca 8 Kiacca 1
102. YnpakHeHus A OBTOPEeHHsI Kypca 8 Kiacca 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

9 KNIACC
KoanuectBo
Ne n/m Tema ypoka 4acoB
Bcero
1 ParnmonanbHbIe Yncia, UppaMOHAIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUHBIE IECATHYHBIE IPOOH 1
MHOXXeCTBO JIEUCTBUTEIBHBIX YHCET; IEHCTBUTEIBHBIC YHCIIa KaK 0ECKOHEUHBIE IECSITHUHbBIE ApoOu. Bxomsimmii 1
KOHTPOJIb.
3 B3aumno OZHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM NEHCTBUTENBHBIX YHCET U MHOKECTBOM TOYEK 1
KOOpPJMHATHOH NpsMOI
4 CpaBHEHHE ACHCTBUTENBHBIX YUCEII, apU(METUUECKHIE IEUCTBHS C ICUCTBUTCIIBHBIMU YUCTIAMHU 1
5 [TpubimxEéHHOE 3HaYCHHUE BEIMYMHBI, TOYHOCTh IPHOIMKEHHS 1
6 OxpyrJIeHHe Yrcel 1
7 Oxpyrienue yucen 1
8 IIpuknKa v OLIEHKa pe3yIbTaTOB BEIYUCICHUN 1
9 [Tpukuaka v oreHKa pe3yIbTaTOB BEIYUCICHUM 1
10 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEHHBIM 1
11 JIuneitnoe ypaBHeHue. Pemienue ypaBHeHUH, CBOAAIINUXCS K TUHEUHBIM 1
12 KBanpaTtHOoe ypaBHeHue. PenieHre ypaBHEHH, CBOAAIIMXCSI K KBAaJPaTHBIM 1
13 KBagparnoe ypaBHeHue. Pemienne ypaBHEHUN, CBOAAIIMXCS K KBaJAPATHBIM 1
14 bukBaapaTHble ypaBHEHUS 1
15 bukBapaTHbIe ypaBHEHUS 1
16 [Tpumepsl penieHus: ypaBHEHUH TpeThel 1 YeTBEPTOM CTeNeHeH pa3ioKeHNEeM Ha MHOKUTENN 1
17 IIpumepsl pemenrsi ypaBHEHUI TPETbel U YETBEPTOU CTEIIEHEN pa3JIOKEHUEM Ha MHOKUTEIN 1
18 Pemenue npoOHO-paninoHaIbHBIX YPAaBHCHHUI 1
19 Pemenue npoOHO-paliiOHaNbHBIX YPaBHEHUN 1
20 Pemenre TeKCTOBBIX 3a7a4 AJIreOpandecKUM METOJIOM 1
21 Penienne TeKCTOBBIX 3324 aJIreOpanyeckKiuM METOI0M 1
22 Pemenre TeKCTOBBIX 3a71a4 alIreOpandecKiuM METOJIOM 1




23 KonrtponbHas padora o Teme Ne 1 "YpaBHeHus ¢ ogHol nepeMeHHon" 1
24 YpaBHEHUE ¢ ABYMS IEPEMEHHBIMHU U €T0 TpaduK 1
25 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0 Tpadux 1
26 CucremMa AByX JUHEHHBIX YPABHEHHUHN C ABYMsI IEPEMEHHBIMU U €€ pEIICHNE 1
27 Cuctema JBYX JIMTHEWHBIX YPABHCHHH C IBYMs IEPEMEHHBIMU U €€ PEIICHHE 1
28 CucreMa AByX JUHENHBIX YPABHEHHUH C ABYMsI IEPEMEHHBIMU U €€ pelIeHHE 1
29 CucreMa AByX JUHEHHBIX YPAaBHEHHH C ABYMsI IEPEMEHHBIMU U €€ pellIeHre 1
30 Pemenue cucreM AByX ypaBHEHMM, OTHO U3 KOTOPBIX JUHENHOE, a IPyroe — BTOPOM CTENEHU 1
31 Pemenne cucrem IByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEMHOE, a IPYroe — BTOPOM CTENEHU 1
32 Penienne cucreM 1ByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOU CTENEHU 1
33 Pewenne cucrem IByX YypaBHEHHH, OHO U3 KOTOPBIX JIMHEMHOE, a IPYrOo€ — BTOPOM CTENEHU 1
34 I'paduueckas HHTEpIpETaLUsl CHCTEMbl YPAaBHEHUI ¢ ABYMS IEpEMEHHBIMU 1
35 Penienne TeKCTOBBIX 3aa4 aJireOpanyeckuM crocoOom 1
36 Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CrocoooM 1
37 Konrponbnas padora Ne 2 o teme "Cucremsl ypaBHeHUI" 1
38 YucoBele HEPAaBEHCTBA U X CBOHCTBA 1
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
40 JInHeliHbIe HEPABEHCTBA C OTHOM IEPEMEHHON U UX PEIICHHE 1
41 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOUN U X PEIICHUE 1
42 JInHeliHbIe HEPABEHCTBA C OJHOM NIEPEMEHHON U UX PEIICHHE 1
43 CucTemMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEIICHUE 1
44 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM U UX pELICHHE 1
45 CucreMbl TUHEIHBIX HEPABEHCTB C OJHOW EPEMEHHOM U UX pelIeHHe 1
46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
47 KBagpaTHble HEPAaBEHCTBA U UX pELICHUE 1
48 KBazpaTHble HEPABEHCTBA U UX PEIICHUE 1
49 KBagpaTHble HEpaBEHCTBA U UX PELICHHE 1
50 KBaapaTHple HEpaBEHCTBA U UX PEIICHUE 1
ol ['paduueckasi HHTEpIIPETALUs] HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU 1




52

Fpa(l)I/I‘IeCKaH HHTCpIIpETAllA HCPABCHCTB U CUCTEM HECPABCHCTB C ABYMS IICPECMCHHBIMU

1
53 KonTponbpaas padorta Ne 3 o reme "HepaBencrsa" 1
54 KBagparnunas gynknus, e€ rpaduk u CBOMCTBa 1
95 KBanparuunas ¢pyHkims, e€ rpaguk u CBOMCTBA 1
56 KBagparnunas Gynkmms, e€ rpaduk u CBOMCTBa 1
o7 [Tapabosa, KOOpAMHATHI BEPIIMHBI TApaOOIIbl, 0Cb CAMMETPHUHU apabOoIIbI 1
58 [Tapabomna, KOOpAUHATHI BEPIIUHBI TapadoIIbl, 0Ch CAMMETPHH TapadoJIbl 1
59 [Tapabona, KOOpAMHATHI BEPIIUHBI TApabOIIbl, 0OCb CUMMETPHUHU TapabOoIIbI 1
60 [Tapabomna, KOOpAUHATHI BEPIIMHBI MapaloJibl, OCb CHMMETPUH MTapadoIIbl 1
61 [Tapabona, KOOpAMHATHI BEPIIMHBI TapaboJibl, 0OCb CAMMETPHUHU apaboIIbl 1
62 [Tapabosa, KOOpAMHATHI BEPIIUHBI TAPa0OIIbI, 0Ch CHMMETPHH IapadoIIbl 1
63 I'paduku dynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
64 I'paduxn ynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
65 I'paduku dynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
66 I'paduku pynkmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
67 I'paduku pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
69 KonTposbras padbota Ne 4 o reme "dynakiun" 1
70 [NoHsTHE YMCIIOBOI OCIIEAOBATEIILHOCTH 1
71 3ataHne TOCIIeI0BATEIBHOCTH PEKYPPEHTHON opMymoii U (opMyIIoi N-ro dieHa 1
72 ApudmMernueckas 1 TEOMETPUUYECKAsI POTPECCUN 1
73 ApudmeTrueckasi 1 reOMeTpUIecKas Iporpeccuu 1
74 @®opmyibl N-TO wieHa apuPMETHUECKONH U T€OMETPUUECKON IPOrpeCcCcHil, CyMMbI IIEPBHIX N UJICHOB 1
75 @opmyiibl N-To wieHa apuPMETHIECKON U T€OMETPHUUECKOM POTrpecCcuii, CyMMBbI IIEPBBIX N YICHOB 1
76 @opMmybl N-TO YieHa apuPMETHUECKONH U T€OMETPUUECKON TPOrPECCHil, CyMMBbI IIEPBHIX N YJICHOB 1
77 @opmMyiibl N-To wieHa apuPpMETHIECKON U T€OMETPHUECKOM MPOTrpeccuii, CyMMBbI IEPBBIX N YJIEHOB 1
78 @opmyIibl N-To WieHa apuPMETHIECKON B TEOMETPHUECKOM MPOTPECCHii, CYMMBI ITEPBBIX N YICHOB 1
79 N300pakeHre 4WICHOB apu(PMETHUECKON U TreOMETPUUYECKON POrpeccuii TOukaMu Ha KOOPAMHATHOM MJI0CKOCTH 1
80 N300pakeHre WieHOB apu()METHUECKON U TEOMETPHUECKOM MPOTPECCHil TOUKaMU Ha KOOPAMHATHOM IJIOCKOCTH 1




81 JInHEHBIN 1 SKCTIOHEHITMAIBHBIN POCT 1
82 CnoXHBIe TPOIIEHTHI 1
83 CI10’KHBIC TTPOIICHTHI 1
84 KonTponbhas paborta Ne 5 o reme "UncnoBsie mociea0BaTeaIbHOCTH" 1
85 [ToBTOpEeHME, 0000IIEHNE U CHCTEMATH3AIIN 3HAHUIA. 3aNUCh, CPaBHEHHUE, JICHCTBUS C JCHCTBUTEIIHHBIMH 1
YHCIAMHU, YUCIIOBAs MpsiMast
86 IToBTOpeHme, 0600IIeHNEe U cucTeMaTH3anysl 3HaHui. [IpoeHThI, OTHONIEHUS, TTPOTIOPITUU 1
87 [ToBTOpeHnue, 06001IeHNE U cucTeMaTH3anus 3HaHui. OKpyrieHue, npubImKeHue, OlleHKa 1
88 [ToBTOpenue, 00001IeHNE U cucTeMaTH3alus 3HaHui. Pemienue TeKCTOBbIX 3a/1a4 apu(pMETHUECKUM CIIOCOOOM 1
89 [ToBTOpeHue, 00001IeHNE U CUCTeMaTH3alKs 3HaHUH. Pelenue TekcToBbIX 3a71au apupMETHIECKHM CIOCO00M 1
90 [ToBTOpeHue, 00001IeHNE U cucTeMaTU3alus 3HaHui. PenieHne TeKCTOBbIX 3a/1a4 apu(pMETHIECKHM CIIOCOO0OM 1
91 [ToBTOpeHue, 0600meHNe U cucTeMaTH3anus 3HaHui. [IpeoOpa3oBanue anredpandeckux BBIPAKCHUH, 1
JIOTTYCTUMBIE 3HAUCHUS
92 [ToBTOpeHue, 0600meHne 1 crucTeMaTH3anus 3HaHui. [IpeoOpa3zoBanue anredGpanuecKux BEIpaKCHHH, 1
JIOTTYCTUMBIE 3HAUCHUS
93 [ToBTOpenue, 0600meHNe U crucTeMaTH3anus 3HaHui. [IpeoOpa3oBanue anredpandeckux BhIPAKSHUH, 1
JIOMTYCTUMBIE 3HAUYCHUS
94 [ToBTOpeHue, 0600mEeHne U cucTeMaTH3anus 3Hanui. [Ipeobpa3oBanue anreOpandecKix BHIPaXKECHHH, 1
JIOMTYCTUMBIE 3HAUYCHUS
95 IToBTOpeHue, 0600IIeHNEe U cUCcTeMaTH3aysl 3HaHni. DYHKITMN: TOCTPOSHUE, CBOMCTBA M3YUYCHHBIX (PYHKITUH 1
96 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alMs 3HaHU. DYHKIMH: TOCTPOEHHUE, CBOWCTBA M3YYCHHBIX (YHKUIUH 1
97 [ToBTOpenue, 00001IeHNE U cucTeMaTU3aus 3HaHui. DyHKIMU: TOCTPOEHUE, CBOMCTBA U3YUYEHHBIX (YHKIUI 1
98 [ToBTOpeHue, 00001IeHNnE U CUCTeMaTH3alMs 3HaHU. DYHKIMH: TOCTPOEHHE, CBOWCTBA M3YUCHHBIX (YHKLUI 1
99 [ToBTrOopenue, o0o0IIeHNE U cucTeMaTH3alus 3HaHui. ['padudyeckoe pemenue ypaBHeHUN U UX CUCTEM 1
100 [ToBTOpeHnue, 00o0IIeHNE U cucTeMaTH3anus 3Hanuil. ['paduueckoe penieHre ypaBHEHUH U UX CUCTEM 1
101 Hrorosast koHTpoIibHAs paboTa No 6 1
102 O00011eHNE U cUCTEMATU3aLMsl 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







