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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBJISETCSI OJHUM M3 OMOPHBIX KYypCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
o0ecreynBaeT U3y4eHUe IPYrux AUCHUILINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON KU3HU.
PazButne y oOy4aromuxcs HaydHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anredpandyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKoWl SBICHHN u
IPOIIECCOB B TpUpPOAE U OOIIecTBE, pPOJM MATEeMaTHUYECKOTO MOJACIHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJIalTallud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anredpsl o0ecreunBaeT pa3BUTHE YMEHUs HA0II01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEICTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl oOecrieunBaeT
pa3sBUTHE JIOTHYECKOTO MBIIUICHUS OOYYalOUMXCSA: OHHM HCIOJB3YIOT JCIyKTHBHBIE H
WHAYKTUBHBIE PAaCCyXJCHUs, 0000IIEHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
0o0y4Jaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE pEIIeHUuE 3aJad  sBJseTcs — peaiu3anueit
JeSITeIbHOCTHOTO MPUHIINTIA 00yYEHUSI.

B crpyktype mnporpammbl yueOHOro Kypca «Ainrebpa» Jii OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOAMYECKUe JIuHUM: «Yucma u
BBIUHCIICHUS, «ANreOpandyeckue BBIpXKCHUS», «YPaBHEHHS U HEPABEHCTBa», «DYHKIUNY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUIN pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
M3YYEHHUs Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JUHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00yJaromuMCcst IPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBl HEKOTOPHIE OCHOBBI
JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CHOCOOCTBYIOILIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4eCKOIro
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay siBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOW JUIsl JajbHEHIero
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaroIIMXCs JOIMYECKOIO MBIIIJICHUS,
(GOpMHPOBAHNIO YMEHHS TOJB30BATHCS ANTOPUTMAMHU, & TAK)KE NMPHUOOPETCHHIO MPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dbopMHpOBaHHUEM MPEJCTABICHUNA O JEHCTBUTEILHOM YHCIe. 3aBepIlIEHHE OCBOCHUS YUCIOBOM
JUHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckux JHHHH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOyYarOUIMXCS
MaTEeMaTHYECKOTO ammapara, HEOOXOJAMMOTo i pelIeHUs 3aJad MaTeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
y4eOHBIi  MaTepuan TpPYNOUPYeTCsS  BOKPYT  pPalMOHANBHBIX  BBIpaXKEeHWid.  Anredpa
JEMOHCTPHUPYET 3HAaUCHHUE MAaTEeMAaTUKH KaK sI3bIKa JUISl TIOCTPOCHUSI MaTEMaTHYECKUX MOJIEIeH,
OTKCAHMs MPOLECCOB U SBJICHHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOEHHUsI Kypca HWHGOPMATUKHU, M OBJAJCHWE HABBIKAMH JEAYKTUBHBIX PACCYKICHHIA.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conmepkanne  (yHKIIMOHAITBHO-TPAUUECKOW  JIMHUM ~ HAIeIeHO Ha  TOJIy4YCeHHE
00y4JarmUMUCs 3HAaHUN O QYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJENH AJIsi ONUCAHUS
U HCCIIEZIOBAaHMS Pa3HOOOPA3HBIX IMPOIECCOB M SIBICHUH B mpupone W odmectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHyYHbIC



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEICTABICHUN O POJIM MATEMATUKHU B Pa3BUTUH LIUBUIU3AIIUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax wusydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIOLIUE OCHOBHBIC paslienbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«Anrebpandeckue BEIPAKEHUD», « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

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



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoldeit K
apyrou. IloHsATHEe panuoOHaIbHOrO 4MCiIa, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHNE PALlMOHAIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS ¢ pallMOHAIBHBIMU YHMCIaMU. PemieHue 3amad u3 peaqbHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHHe, MpeoOpa3oBaHne BHIPAKEHHUHA Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
npoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d HA HPOICHTHI, PEIICHHE 3a/1a4 M3 PEaTbHOM
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HATyPAJIbHBIX YUCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPDAKEHUS C MEpeMEHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXCHUSI, IPaBUJIa NIPEOOPAa30BAHUS CYMM M IPOU3BEJIEHUM, IIPaBUia PACKPBITHA CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeJIeM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHorowieHa. Cli0keHUE, BBIUNTAHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyJia pa3HOCTH KBagpaToB. Pa3noxeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, NIpaBUia MpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH IO YCJIOBUIO 3aj1aud. Pemenue
TEKCTOBBIX 3a/1a4 C IIOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema JIByX JMHEWHBIX
YpaBHEHMH ¢ JBYMs IepeMeHHbIMHU. PelieHue cucteM ypaBHEHHMH cIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHU.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. YUucinoBsle NPOMEXYTKH. PaccrosHue mexny AByms
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[MpsmoyronbHast cucrema koopamHat, ocu Oxu Oy. AOcmuicca w OpAMHATA TOYKH HA
KoopAnHATHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'papuk  ¢ynknuu. CBoiicTBa (QyHKIMH.
Jluneitnas Qpynkuys, e€ rpapuk. ['padux GyHkmmu y = |X|. ['paduueckoe pemieHne TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPAaBHEHUH.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBagpatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuuHbie
npUOIKEHUs UppaAllMOHATIbHBIX uncen. CBolicTBa apupMETUUECKUX KBAAPATHBIX KOPHEH U UX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHWW WM BBIUHUCICHUSM. [leHCcTBUTEHHBIC
qyuca.

Crernenb ¢ 11e7bIM MT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Auredpanyeckune BbIPaKeHHUs



KBanpatublit TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXuieHa Ha MHOKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUMTAaHUE, YMHOXKEHUE, JelieHue anredpanyeckux apoOeil. PanmoHanbHble BhIpaXKEHUS] U HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHMIA, CBOOAIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. I[Ipocreifmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas uHTEepHpeTanus ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JIBYMs IIepeMEHHBIMU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM €
JBYyMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CrocoOoM.

UucnoBble HepaBeHCTBA W HX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKIUUHA

[Tonsitue Qynkuuu. O6MacTh OMpeaesieHnuss U MHOXKeCTBO 3HaueHHi (yHKiuu. CrnocoOs
3amanus QyHKIUH.

I'paduk ¢dynkuuu. Ytenuwe cBoiictB QyHkmuu mo e€ rpaduky. [Ipumepst rpadpukon
GyHKIM, OTpa)karoUINX peaJbHbIe IPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oyrkipn y = X2, Y = X3, y = \X, y=|x|. [padusdeckoe pemeHue ypaBHEHHI i CHCTEM
YPaBHEHUU.

9 KUIACC

Yuciia 1 BLIYUCICHUSA

PanyonaneHble 4yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPYKAIOLIET0 MHUPA, ATUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yuced.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHeHHUs! M HEPABEHCTBA

JInneliHoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOAAIIMXCSA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHUW.  PemieHwe — TEKCTOBBIX  3ajad
areOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ OByMs NEpEeMEHHbIMU U ero rpaduk. Pemenue cucrem IByX JIMHEHHBIX
YpPaBHEHUN € JByMs IIEpEMEHHbIMU. PellleHHe CHCTeM IBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JByMsI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 anTreOpandecKuM CIIocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JIUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepemMeHHOH. KBanpaTHble HepaBeHcTBa. ['padumueckas HMHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JByMs IICPEMEHHBIMH.

DOyHKIUUH

KBagpatnunas ¢ynkuus, e€ rpaguk u coiictBa. Ilapaboma, KOOpIMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

Ipadukn Gyakmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicraa.

Yucii0BbIe NMOCIE10BATEIBHOCTH M NIPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dopmyoit u hopmysoii N-ro wieHa.

Apudmernueckass M reomerpuueckas — nporpeccud.  Popmynbl  N-To 4ieHa
apru(METHUECKON U TeOMETPUYECKON MPOTrPECCHil, CyMMBI IEPBHIX NUICHOB.

N300pakeHre 4iIeHOB apU(PMETHUECKOM M TeOMETpPUUYECKON IpOrpeccuid TOYKaMu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHoOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHMSM POCCHMCKMX MAaTEMaTUKOB M POCCUUCKON
MaTE€MaTUYeCKOW KOJIbl, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas,
MPEJCTaBICHUEM O MaTEeMaTHYEeCKHX OCHOBaX (YHKUMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYpP TPaXKTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTICIIHON MPpo(deCCHOHATBHON NEeATeIbHOCTH M pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
JKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOILIMOHAJIBHOMY M AICTETHYECKOMY BOCHPHUSITHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATELHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MpEICTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YENOBEKa, MPHUPOABI U OOIIECTBAa, NOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW eATeNbHOCTH, ATAloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHHWS MHUpPA, OBJAJECHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHMe  KYJbTYPbl  30POBbSl M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (3I0pOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPYroro 4elIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajgad B o0yacTu
COXPAaHHOCTH OKpYKaroIIell cpeapl, TIAHUPOBAHUS TOCTYNIKOB W OICGHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00ANBHOTO XapaKTepa JKOJIOTHUYECKHX
mpoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K M3MEHAIIUMCS YCJIOBUAM COUMATBHOM M NPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEIEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Y€pPe3 MPAKTUUYECKYIO JI€ATEbHOCTh, B TOM YKCIIE YMEHUE YUUTHCS y IPYTUX
Toziel, MpruoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHWS, HABBIKU U KOMIIETEHIIUU U3
OTBITA IPYTUX;



HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
MOHSITHSI, THIOTE3bI 00 0OBEKTaxX W SBIICHUSX, B TOM YHUCIIC paHEe HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, GOpPMyIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISBJISATh U XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy MOHATUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHSITUH,
yCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JJIs1 00001IIeH s
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPUHUMATh, (POpMYyJIUpOBaTh U MPeoOpPa3OBBIBATh CYKJEHHS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

BBISIBJISITh MATEMATUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYNs B (haKTax,
JAaHHBIX, HAONIONEHUSAX W YTBEPXKICHUAX, IpelylaraTb KPUTEpUHU sl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JE€TYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeJIbCTBA MATEMAaTHYECKUX YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IPOBOJUTH CaMOCTOSITEJIbHO ~ HECIIOJKHBIE  JI0KA3aTeNIbCTBA
MaTeMaTHYecKuX (PaKToB, BBICTpPAaUBATh ApPryMEHTALUIO, MPUBOJIUTH IPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

BbIOMpaTh crnoco0 pemieHust yuyeOHOW 3ajaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KPUTEPUEB).

Ba3oBbIe ncciaenoBareanLcKue 1eliCTBUA.

UCMOJb30BaTh  BONPOCHI  KAaK  HCCIIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBaTh THMIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

NPOBOJUTH TI0 CaMOCTOSITEIHHO COCTaBICHHOMY IUTaHY HECIOXKHBIA HSKCIEPUMEHT,
HEOOJIbIIIOE HCCIIEZIOBAHUE 110 YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;

CaMOCTOSITENIbHO  (hopMyJHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3ylbTaTaM
NPOBENEHHOTO HAOIIOJICHHS, UCCIIEAOBAaHUS, OIEHNBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTAThH MPEANOI0KEHUS
0 €ro pPa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISL pEeIlIeHUs 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH MHYOPMAIIIIO
pa3INYHBIX BUAOB U (POPM MpPECTABICHHUS;

BBIOUpATh (opMy MpeacTaBIeHUs MHOOPMAIIMK U WILTIOCTPUPOBATH pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAJEKHOCTh MHPOPMALIUHU 110 KPUTEPUSAM, TPEATIOKECHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU H IEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOI TOYKY 3pPEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJTyYeHHBIH pe3ysbTar;

B X0JIe 00CYKJICHHsI 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TeMBbI, TPOOIEMBI,
pemaeMoil  3aja4yM, BBICKAa3blBaTh HJICH, HAICICHHBIE HAa TIIOMCK pEIIeHHUS,
COIIOCTABJISATh CBOM CYXACHUS C CYXICHHSAMH JAPYTMX YYaCTHUKOB JIMAJIOTa,
0o0HapyKUBaTh Pa3IUN4Me U CXOJICTBO IMO3UIUI, B KOPPEKTHOH Gopme GopMyInpoBaTh
pa3HOIJIACHsI, CBOU BO3PAKCHHUS;

NPEICTABIATh PE3yJIbTAThl PEIICHUS 33/1a4H, SKCIEPUMEHTA, HCCICIOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpMaT BBICTYIUICHUS C Y4€TOM 3a7ay IMPE3CHTAIUH U
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONW W WHAWBUAYAIBHOW pabOTHI
NIPU PEIICHUU YYCOHBIX MATEMAaTHYECKUX 3a]1a4;

NPUHUMATD 11€7Tb COBMECTHOM JCSITEIbHOCTH, IIJIAHUPOBATh OPTaHU3aIIUI0 COBMECTHOU
paboThl, pacmpenensTh BHUAB paboT, IOrOBapUBaThCA, OOCYXXIOaTh NpPOIECC U
pe3yabTaT paboThl, 0000IIATh MHEHHUS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX ¢GopMax paboTel (00CykaeHHs, OOMEH MHEHHSIMH,
MO3TOBBIE INTYPMbl U JIPYTHE), BBIIOIHATH CBOK YacTh PabOTBHI U KOOPJMHHPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJIAJa B
OOIINI TIPOJIYKT IO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJbHble y4eOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTb),
BbIOMpaTh CHOCOO pelIeHUus C Y4ETOM HUMEIOLUMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHbIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpPOIecca U pe3ybTara pereHus
MaTeMaTHYeCKOM 3aa49H;

NPEABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PELICHUM 3aJa4H, BHOCHTh
KOPPEKTUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIUOOK,
BBIBJIEHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MOCTABJICHHOW LEIU U YCIOBHSM,
OOBSCHATh TMPHUYMHBI JOCTHDKCHUS WU HENOCTHKCHHs IIeNId, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K xoniy obOyuenuss B 7 kJjacce OOydYalOIMIMICS TMOJYYUT CICAYIOMNE MPEIMETHBIE
pE3yJIbTaTHhI:

Yucjia v BLIYMCIEHUS

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

HaxomuTh 3Ha4YeHHsS YHCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpA3HBIE CIIOCOOBI H
NpuUEMBI  BBIYMUCICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.



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

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrasaTh 4ncna.

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

[TpuMeHsTh IPU3HAKU JETMMOCTH, Pa3I0KEHNE HA MHOKUTEIIN HAaTypaJIbHbIX YU CEIL.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWNYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

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

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUN MIPU 3aaHHBIX 3HAUEHHUSX IIEPEMEHHBIX.

BremonsaTe npeoOpa3oBaHus 1EJI0r0 BHIPAKEHUSI B MHOTOWICH NPUBEACHUEM ITOJA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

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

OcylecTBISITh Pa3IoKEHUE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOULIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

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

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH [TOKa3aTeNsAIMU JUIsl IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemate nMHENHHBIE ypaBHEHUS C OJHOW NMEPEMEHHOMW, NMPUMEHsSs MpaBWIA IEpexoaa OT
MCXOOHOIO YpaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBie€TCSd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduyeckre METOIbI PH PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, ABISIOUIUXCS pEIIEHUEM JIMHEMHOTO ypaBHEHUS C IBYMs
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JIByMs
NEpEeMEHHBIMHU, TOJIb3YsICh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

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

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJIyYEHHBIN
pe3yJbTar.

DOyHKIUHA

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

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKHM M0 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouts rpaduk QyHKINU Y = |X|.

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

Haxoauts 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii coco0 MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K xonmy oOydenus B 8 kiacce oOydaromiuiics MOMYYHUT CIEAYIOLIUE IpeIMETHbIC
pe3yJIbTaTHI:

Yuciia 1 BBIYUCICHUSA

Hcnonb3oBaTh HavalbHBIC MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YUCET IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensTh moHSATHE apuU(METUYECKOrOo KBAJIPaTHOTO KOPHSA, HAaXOJIUTh KBaJpaTHBIC
KOPHH, UCTIOJNIB3YS TIPU HEOOXOUMOCTH KaJIbKYJISATOP, BHIMOIHATH MPEOOPA30BAHS BBIPAKECHUH,
coJieprKalliX KBaJIpaTHbIE KOPHU, UCIIOIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJbIX YHCET C TOMOIIBIO JECATUYHBIX JPOOEH u
crenenei yucina 10.

AulredpanyecKkue BbIpasKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENbIM IOKa3aTelieM, BBIMOIHATh NpeoOpa3oBaHuUs
BBIPKEHHM, COZEPKALIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BBINONMHATE TOXIECTBEHHBIE NPEOOpPa3OBaHUsl PAIMOHANBHBIX BBIPAKEHUNW Ha OCHOBE
MPABHJI ACHCTBHIA HAJ MHOTOWICHAMH U aJiTeOpandecKUMHU JPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[Ipumensaty mnpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS] Pa3IMYHBIX 3a]ad U3
MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEATbHOM MPAKTHKU.

YpaBHeHus1 M HepaBeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPaBHEHUS U pallMOHAIIbHBIE YPABHEHUS, CBOJSALINECS K
HUM, CUCTEMBI IByX YpPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

[TpoBoauTh MpocTeiiine uccae0BaHNus YPaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NPUMECHCHHEM Tpa@UUecKuXx IMPeACTaBICHUN (yCTaHABIMBATh, WMECT JIM YPaBHCHHC WIH
CHCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U ITpoUee).

[lepexoauTh OT CJIOBECHON (GOPMYIMPOBKH 3amaur K €€ anreOpandeckod MOJeNu C
MOMOIIIBI0  COCTaBJIEHUS YpPAaBHEHHUS WJIM CHUCTEMBbl YypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M TOJIyYEeHHBIN pe3ysIbTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsl CPABHEHUS, OLIEHKH, PeIIaTh JTMHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEMEHHONM M WX CHUCTEMBI, JaBaTh TPadUUECKYI0 HWIUTFOCTPAIHIO
MHO€ECTBA PEIICHU HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HWCHONB30BaTh (OYHKIMOHANBHBIE TOHATHUS U SI3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAYEHHUs), ONpPEAENATh 3HAa4eHHE (PYHKIMM I10 3HAYEHHIO apryMEHTa,
OTIpeIeNATh CBOMCTBA (PyHKIIMHU IO €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJIA:

y=kix,y=x2,y=x3y =[x,y = VX, ONHMCHIBATH CBOWCTBA YHMCIOBOIL byHKIMU 10 €8
rpaduky.

K konmy oOydeHus B 9 kiacce oOydYaromMiics TMOMYYHUT CIEAYIOIIUE TPEeIMETHBIC
Pe3yIbTaTHI:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH W yIOPSAI0UYNBATH PAIIMOHATBHBIC U UPPAITHOHAIILHBIC YHCIIA.

Brimonuate apudmeTndeckue IEHCTBUS C pallMOHATBHBIMU YUCIIAMH, COYETasl YCTHBIE U
MMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITIOHAILHBIMU YUCIIAMH.

Haxoauth 3HaueHUs1 cTeneHel C LebIMU MOKa3aTeIMU U KOPHEW, BBIYUCIIATh 3HAUCHUS
YUCJIOBBIX BBIPAKECHUM.

OKpyriaTh ACHUCTBUTEIbHBIE YKCIIA, BBINOIHATh MPUKHUAKY pe3yJibTaTa BBIYUCICHUH,
OIICHKY YHCJIOBBIX BBIPAKCHHH.

YpaBHeHUS H HEPABEHCTBA



Pemare nuHEWHBIE W KBagpAaTHBIC YPAaBHEHUSA, YPAaBHCHMS, CBOASIIMECS K HHM,
npocTelime ApoOHO-PAMOHATBHBIC YPaBHEHHUS.

Pemarb cuctemsl IByX JIMHEHHBIX YPaBHEHHMM C JBYMs IEPEMEHHBIMU U CHCTEMBI JIByX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

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

ITpoBoaMTH MpOCTEHIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHHUN, B TOM YHCIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelleHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPABEHCTB HA YHMCJIOBOM IIPSIMOM, 3alIUCHIBATH PEIICHUE C IIOMOILBIO CHMBOJIOB.

Pemate cucreMpl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPAMOH,
3alMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a7ady.

DOyHKIUUHA

Pacnio3HaBaTh (yHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKU PACIIOIOKEHHUE Ha
KOOPJMHATHOM TIocKOCTH TpadukoB GpyHkimid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBUCHMOCTH OT 3HaUYeHHi KO>DDUIHEHTOB, OMUCHIBATH CBOACTBA
GyHKIMIA.

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

Pacno3HaBaTh  KBaJgpaTuuHyr (QyHKIuO 10  (opmysie, NPUBOAUTH IMPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHOMN KU3HU, (PU3UKH, TEOMETPHH.

YucnoBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOrPECCUU MPHU Pa3HBIX CIIOCOOax
3a/1aHusl.

BbINONHATE BBIUKCIEHHUS C UCIOJIB30BaHHWEM (GOpMYN N-TO wWieHa apuPMETHUECKOH U
TEOMETPUUYECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IMJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYJISATOPA, ITU(POBBIX TEXHOIOTHM).



TEMATHYECKOE INTAHUPOBAHMUE
7 KJIACC

KoanuecTBo 4acoB
HaunmenoBanue

pa3/ieJioB M TeM
NPOrpaMMmblI

Ne i/m KoHTpoJibHbIE

Bcero
padoThI

Yucna 1 BEIYMCICHUS.

25 2
PanunonanpHbIe Uncia

DJIeKTPOHHbIE
(uudgpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/7f41

5b90 PDOIII
https://resh.edu.ru

HanpagJieHus 1esiTeJIbHOCTH B
COOTBETCTBHMHU € padoyeil mporpaMmoii
BOCIIMTAHUS

JleMOHCTpanys yyamumcs IpuMepoB
IPaXIAHCKOTO TIOBEJICHHS, TIPOSIBIICHUS
naTpruoTU3Ma Yepes3 moaoop
COOTBETCTBYIOIUX TEKCTOB JIJISl UTCHHS,
3a/1a4 JUIsl pelIeHus, IpOOIEMHBIX CUTyalui
s o0cyxieHus B kiacce [loOykneHue
yJaIuxcsi co0JIt01aTh Ha YPOKeE
OOIICTTPUHSATHIC HOPMBI IIOBE/ICHUS, TPaBHJIIA
OOLIEHMSI CO CTapIIMMHU (II€AArOrnYeCKUMU
pabOTHUKAMU) U CBEPCTHUKAMH, PUHITUITHI
yqe6H0f/'I AUCHUIUIMHBI U CaMOOpraHu3alnuu.
WNuunmupoBanue U mojaepkka Tpy10BOi
ACATCIIBHOCTH YUalIUXCs

Anrebpanueckue
BBIPQKEHUS

27 1

bubmmoteka [IOK
https://m.edsoo.ru/7f41

5b90 POIII
https://resh.edu.ru

JleMOHCTpanus yqaniumcs IpuMepoB
TPa)XXTaHCKOTO MOBEICHHUS, TPOSBICHUS
MaTpuOTH3Ma Yepe3 Mo 100p
COOTBETCTBYIOIIUX TEKCTOB IS YTCHHUSI,
3a/1a4 JUIsl pEeNIeHUs, TPOOJIEMHBIX CUTYaIlul
it 00cyxieHus B kinacce [lo0yxaenue
y4amuxcst cO0It01aTh Ha YPOKe
OOIIETTPUHSATHIE HOPMBI MIOBEICHHSI, TPaBUIIA
OOMICHHS CO CTApIIMMH (TIeAarOTHICCKUMHU
paboOTHUKAMU) ¥ CBEPCTHUKAMHU, IPUHITUITHI
y49eOHOU TUCIMILTUHBI 1 CAMOOPTaHH3aIUH.
MHMIMUpPOBAaHKE M MOJICPIKKA TPYI0BOM



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

ACATCIIbBHOCTH YUAIIUXCA

VYpaBHeHus u
HEPABEHCTBA

20

bu6nuoreka [IOK
https://m.edsoo.ru/7f41

5b90 PDOIII
https://resh.edu.ru

JleMOHCTpalUs yJaruMcs IPUMEPOB
IPaXTaHCKOTO MTOBEICHHUS, TIPOSBICHUS
MaTPUOTU3MA Yepe3 mo100p
COOTBETCTBYIOIIUX TEKCTOB JUIS YTCHHSI,
3a/1a4 JUIsl pEIICHUs, TPOOJIIEMHBIX CUTYallui
Ut o0cyskneHust B kiacce [loOyxnenne
ydanuxcs coOIoaaTh Ha ypoKe
OOIICTIPUHATHIC HOPMBI IIOBEICHMSI, TPABUIIA
OOIICHMS CO CTAPIIMMHU (TIEAArOTUICCKUMU
PaObOTHUKAMH) ¥ CBEPCTHUKAMH, IIPUHITUIIBI
y49eOHOU TUCIMILTUHBI 1 CAMOOPTaHU3aAIUH.
WuunuupoBanue U NoIep:KKa TPy I0BOU
JCSITEIIPHOCTH yUaIuXCsl

Koopavnats! u
rpaduku. OyHkuuu

24

bubnuoreka [IOK
https://m.edsoo.ru/7f41
5b90 PAIII
https://resh.edu.ru

JleMOHCTpanus yq9anumcs IpuMepoB
IPaXIaHCKOIO MTOBEICHHUS, IIPOSBICHUS
MaTpuoTH3Ma Yepe3 mo100p
COOTBETCTBYIOIIUX TEKCTOB JIJISl UTCHHS,
3a/1a4 JUIsl pEeNICHHs, TPOOJIEMHBIX CUTYaIui
it 06cyxenus B kinacce [To0yxaenue
y4aIuxcsi co0JIt01aTh Ha YPOKE
OOIIETPUHSATHIE HOPMBI IOBEICHMSI, TPaBUIIA
OOIICHMS CO CTAPIIMMH (TIeAArOTHICCKUMHU
pabOTHUKAMU) ¥ CBEPCTHUKAMHU, IPUHITUITHI
y49eOHOM TUCIMILTNHBI 1 CAMOOPTaHU3AIUH.
WNuunmupoBanue U mojaepkka Tpy10BOi
JESATSIIbHOCTH YIAITUXCSI

IToBTOpeHue n
000011IeHE

but6mmoreka [IOK
https://m.edsoo.ru/7f41
5b90 PDOIII
https://resh.edu.ru

JleMOHCTpaIus yqanumcs IIpUuMepoB
TPaXXTaHCKOTO MTOBEICHUS, IPOSBICHUS
MaTpuOTH3Ma Yepe3 Mo 100p
COOTBETCTBYIOIIUX TEKCTOB IS YTCHHSI,
3aJ1a9 JUIsl peNICHUs, TPOOJIEMHBIX CUTYaIlnN
Uit 00cyxieHus B kinacce [loOyxaenue
y4amuxcsi CO0JII01aTh Ha YPOKE



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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

OOIIETIPUHSATHIC HOPMBI TIOBEICHMSI, TPaBUIIA
OOLIEHHS CO CTapIIMMHU (IIE€AArOrnYeCKUMHU
pabOTHUKAMU) ¥ CBEPCTHUKAMHU, IPUHITUITHI
y4eOHON JUCIUILTUHBI U CAMOOPTaHU3aIUH.
NuunmmnpoBanue U nojaepx ka Tpya0Bon
JEeATEIbHOCTH YUaIIuXCs




8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE HanpasJieHust 1eiTeJIbHOCTH B
Ne HaumeHoBaHue pa3ieiioB (uudpoBbie) COOTBETCTBUM ¢ padoueil
n/n U TeM NMPOrpaMMbl Bcero KonTpoasmrie oOpa3oBaTe/ibHbIE NMPOrpaMMoii BOCIIUTAHUS
padoThI pecypebi

JemMoHcTpanust y4aiumcs: IpuMepoB
IPa)XTaHCKOTO MTOBEICHUS, IPOSBICHUS
MaTpUOTH3MAa Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 33]1a4 JIsl PEIICHUS,
MPOOJIEMHBIX CUTYAIUN TSI
obcyxaenus B kinacce [ToOyxnenue
yJamuxcs co0JII01aTh Ha YPOKe
OOIIETPUHATHIE HOPMBI TIOBEACHHUSI,
IpaBuia OOLIEHUS CO CTAPLIMMHU
(memarornueckuMu pabOTHUKAMHM) U
CBEPCTHUKAMH, TTPUHIIMITEI YIeOHOM
JTUCIUTLIMHBI U CAMOOPTaHU3alINH.
NHnnmnpoBanue U Mogaepxka
TPYJIOBOM JESTEIbHOCTH yUalXCs

Yucna ¥ BEIYUCICHUS. 15 bubmuoreka [JOK
KBanparHbie KOpHU https://m.edsoo0.ru/7f417af8

JleMoHCTpanust y4anmcsi IpuMepoB
IPa)XTaHCKOTO TTOBEICHUS, TIPOSBICHHS
MaTpUOTH3MAa Yepe3 moI00p
COOTBETCTBYIOIINUX TEKCTOB IS
YTEeHHUS, 33]1a4 [T PEIICHUS,
Ywncita 1 BEIYUCICHUS. MPOOJIEMHBIX CUTYAIUH IJIs
CTeneHsb ¢ IeNbIM 7 bubmorexa LIOK OgCY)K,Z[CHI/ISI B ancge H§6Y)KZ[6HI/IC
https://m.edsoo.ru/7f417af8
IoKa3aTejieM yYanmxcs COOTI0IaTh Ha YPOKe
OOIIETPUHATHIE HOPMBI TIOBEACHHUSI,
npaBuia OOLIEHUS CO CTAPIIUMHU
(memarornueckuMu pabOTHUKAMU) U
CBEPCTHUKAMH, TTPUHIIMITBI YIeOHOM
JIMCIUILIMHBI ¥ CAMOOPTaHHU3aIUH.



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

AnreOpandeckue
BbIpakeHMs. KBagpaTHbIi
TpEXUICH

Anrebpanueckue
BBIPKECHUSI.
AnreGpanueckast 1poOb

YpaBHEHHUs U HEPABEHCTBA.
KBagparHsle ypaBHEHUS

15

15

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6nmoreka [JOK
https://m.edsoo.ru/7f417af8

NHnnyupoBanue U NoAAepKKa
TPYZAOBOMU JEATEIBHOCTH y4alIuXCs

JemoHcTpanust yqaiumcs: IpuMepoB
IPa)xTaHCKOTO MTOBEICHUS, IPOSBICHUS
aTpUOTH3MAa Yepe3 mo00p
COOTBETCTBYIOIIUX TEKCTOB JUIS
YTEeHHUS, 33]1a4 JIsl PEIICHUS,
MPOOJIEMHBIX CUTYaIUN JJIsI
obcyxaenus B kinacce [ToOyxnenue
yYanmxcs COOII0IaTh Ha YPOKe
OOIIETPUHATHIE HOPMBI IOBEACHMUSI,
IpaBuia OOLIEHUS CO CTAPLIMMHU
(memarornueckMMu pabOTHUKAMHM) U
CBEPCTHUKAMH, TTPUHIIMITEI YIeOHOM
JTUCIUILIMHBI U CAMOOPTaHU3alINH.
NHnnmupoBanue U nogaepxka
TPYJIOBOM JESTEIbHOCTH yUalUXCs

JleMoHCcTpanyst y4amumcs: IpuMepoB
IPa)XTaHCKOTO TTOBEICHUS, TIPOSBICHUS
MaTpUOTH3MAa Yepe3 mo100p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 33]1a4 [T PEIICHUS,
MPOOJIEMHBIX CUTYAIHN TSI
obcyxnenus B knacce [ToOyxnenue
yJammxcs co0JI01aTh Ha YPOKe
OOIIETPUHATHIE HOPMBI TIOBEACHHUSI,
npaBuJia OOLIEHUS CO CTAPIIUMHU
(memarorndyeckuMu paboOTHUKAMU) U
CBEPCTHUKAMH, TTPUHIIMITBI YIeOHOM
JTUCITUTUIMHBI U CAMOOPTaHU3AIINH.
NuannuupoBanune u noaaepxxka
TPYJIOBOM JAESTEIbHOCTH yUaIXCs

I[eMOHCTpaI_II/ISI ydamumces npumMepoB
rpa’XaaHCKOro nNOBCACHUS, ITPOSABICHUA



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

MaTPUOTH3MA Yepe3 mo100p
COOTBETCTBYIOUIUX TEKCTOB IS
YTEHHS, 3214 JIJIsl PCLICHUS,
pOOJIEMHBIX CUTYAIHH /IS
obcyxnenus B kiacce [ToOyxxnenne
ydammxcs coOoaTh Ha ypoKe
OOILETIPUHSATHIC HOPMBI IOBEJICHNUS,
IpaBUJIa OOLIEHUS CO CTAPIIUMHU
(megarorn4ecKkuMu pabOTHUKAMU) U
CBEPCTHUKAMU, IPUHIHITEI y4eOHOH
JMCIUILTMHBI 1 CaMOOPTaHU3aLUH.
WMuunumnpoBaHue U MoaepiKKa
TPYIOBOH JESITEIBHOCTH yUYaIHXCsI

YPaBHCHI/IH " HCPABCHCTBA.

Cucrembl ypaBHEHUN

13

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

JleMoHCTpanus y4ammMcsi IpUMEpPOB
IPaXJaHCKOI'O TIOBEJICHUS, TIPOSIBIICHUS
MaTPUOTH3MA Yepe3 o100P
COOTBETCTBYIOLUX TEKCTOB JJIs
YTEHUS, 3a/1a4 JJIs1 PELICHUS,
NpOOJIEMHBIX CUTYaIMH A5
o0cyxnenus B knacce [ToOyxenune
yyamuxcst co0Ir0/1aTh Ha ypOKe
OOIIENTPUHSATHIC HOPMBI TIOBE/ICHUS,
npaBuja OOLIEHUS CO CTAPIIUMHU
(memaroruueckUMH pabOTHUKAMU) U
CBEpCTHUKAMH, IPUHIIUIIBI y4eOHOH
JUCIIATUTHHBI ¥ CAMOOPTaHU3AIHH.
WMunnmupoBanue 1 MoJiepKKa
TPYAOBOH NESITETHHOCTH yUAIIUXCS

VYpaBHEHHUsI U HEPABEHCTBA.

Hepasencraa

12

bu6mmorekxa [IOK
https://m.edsoo.ru/7f417af8

JleMoHCTpanus yyanmmmcs NpuMepoB
IpaXJaHCKOT'O TIOBEJICHUS, TIPOSIBIICHUS
MaTpuoTH3Ma 4epe3 moa00p
COOTBETCTBYIOIUX TEKCTOB IS
YTEeHHUS, 3a]1a4 JUIsl pEIICHNUS,
pOOJEMHBIX CUTYaIMH IS



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

obcyxnenus B kiacce [ToOyxxnenne
ydanmxcs co0oaTh Ha ypoKe
OOILETIPUHSATHIC HOPMBI IOBEJICHNUS,
IpaBUJia OOLIEHUS CO CTAPIIUMHU
(megarorn4ecKkuMu pabOTHUKAMU) U
CBEPCTHUKAMH, IPUHIHITEI y4eOHOMH
JMCHUILTMHBI 1 CaMOOPTaHH3aLUH.
WMuununpoBaHue U MoepiKKa
TPYIOBO NESITEIbHOCTH YYalHXCSI

@yukiuu. OCHOBHBIE
MTOHSTHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

JleMoHCTpanus yJamumMcsi IpUMEpOB
IPaKIaHCKOTO TTOBEJICHHUS, TPOSBICHHS
MaTPUOTH3MA Yepe3 o100P
COOTBETCTBYIOUIMX TEKCTOB IS
YTEHUS, 3a/1a4 JJIs1 PELICHUS,
poOIEMHBIX CUTYAIMH /IS
obcyxnenus B kiacce [ToOyxnenne
ydarmxcs co0oaTh Ha ypoKe
OOIIENPUHSATHIC HOPMBI TIOBE/ICHUS,
npaBuia OOLIEHUS CO CTAPIIUMU
(memaroruueckUMH pabOTHUKaMU) U
CBEpCTHUKAMH, IPUHIIHUIIBI y4eOHOH
JUCIIATUTHHBI ¥ CAMOOPTaHH3AIHH.
WMHunumrpoBaHue U moaepiKKka
TPYAOBOH JNESITETHHOCTH yUAIIUXCS

@ynkunu. Ynucnosele
byHKIIUN

bu6mmorekxa [IOK
https://m.edsoo.ru/7f417af8

JleMoHCTpanus yyammmcs NpuMepoB
IpakJaHCKOT'O TIOBEJICHUS, TIPOSIBIICHUS
MaTpuoTU3Ma 4epe3 moa0op
COOTBETCTBYIOLIUX TEKCTOB JJIs
YTCHUA, 3aaa4 OJId PCIICHMA,
NpOOJIEMHBIX CUTYaIMH IS
oOcyxnenus B kinacce [ToOyxnenue
yyaruxcs co0Ir0/1aTh Ha ypOKe
O6H.[€1'IpI/IH$ITI)Ie HOPMEI ITOBEACHNA,
npaBujIa OOLIEHUS CO CTAPIIUMU



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

(megarorn4ecKuMu paboOTHUKAMU) U
CBEPCTHUKAMH, IPUHIHITEI y4eOHOMH
JUCHUTUTMHBI U CAMOOPTaHU3AIHH.
WMuunumnpoBaHue U MoaepiKKa
TPYAOBOH NESTETHLHOCTH yUaIIUXCS

10 [ToBTOpEeHME M 00OOIIEHNE

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

JleMOHCTpalus y4anmMcs IpUMEpOB
IPaKAaHCKOTO TTOBEJICHHUS, TPOSIBICHHS
MaTPUOTH3MA Yepe3 o100P
COOTBETCTBYIOUIUX TEKCTOB IS
YTEHHMS, 3a/1a4 JIJIsl PCLICHUS,
poOIEMHBIX CUTYAIHH /IS
obcyxnenus B kinacce [ToOyxxnenne
ydaruxcs co0o1aTh Ha ypoKe
OOIIETIPUHSATHIC HOPMBI IOBEICHNUS,
IpaBUJia OOLICHUS CO CTAPIIUMHU
(megarornyecKkuMu pabOTHUKAMU) U
CBEPCTHUKAMH, IPUHIHITEI y4eOHOM
JMCIUILTHBL 1 CaMOOPTaHU3aLUH.
WMHunumrpoBaHme U moaepiKKka
TPYIOBOH ESITEILHOCTH yYaIHXCSI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102



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

9 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3jie/ioB
n/n U TeM NMPOrpaMMbl Bcero
Uucna v BBIYUCIICHHUS. 9

JlelicTBUTENbHBIC YKCIIA

YpaBHeHus u
HEPABEHCTBA. Y PaBHEHHUS 14
C OJIHOM IEPEMEHHOMN

KoHTpoJibHbIE
padoThI

JJIeKTPOHHBbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edso00.ru/7f419d08

bubmuoreka [JOK
https://m.edso0.ru/7f419d08

HanpaByieHusi 1eATeJILHOCTH B
COOTBETCTBHHM ¢ padoueil
NMPOrpaMmMoii BOCIIUTAHUS

JemoHcTpanust y4amuumcsi IpuMepoB
IPaXIaHCKOT'O TIOBEJICHHUS,
MPOSIBJICHUS TATPUOTHU3MA YepPe3
110/100p COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTEHUS, 3a/1a4 JI71s1 pelIeHMUS,
MPOOJIEMHBIX CUTYAIUN TSI
obcyxaenus B kinacce [ToOyxnenue
yJammxcs co0JII01aTh Ha YPOKe
OOIIETPUHATHIE HOPMBI TIOBEACHHUSI,
IpaBuia OOLIEHUS CO CTAPLIMMHU
(memarornueckuMu pabOTHUKAMH) U
CBEPCTHUKAMH, TTPUHIIMITEI YIeOHOM
JTUCIUILIMHBI U CAMOOPTaHU3alINH.
NHnnmurpoBanue U Mogaepxka
TPYJIOBOM JESTEIbHOCTH yUaIXCs

JleMoHCTpanus yyamumcsi IpUMepoB
rpaXa1aHCKOro nNOBCACHUAA,
NPOSIBJICHUS TATPUOTH3MA Yepe3
110/100p COOTBETCTBYIOIIUX TEKCTOB
JUIS UTEHUS, 3a/1a4 JJIs pelIeHus,
MPOOJIEMHBIX CUTYAIIUN IS
obcyxnenus B kiacce [ToOyxxaenne
yJammmxcs co0JII01aTh Ha YPOKe
OOIIENPUHATHIE HOPMBI TIOBE/ICHUS,
npaBuJia OOLIEHUS CO CTAPIIUMHU
(megarorn4ecKkuMu paboOTHUKAMHU) U
CBEPCTHUKAMM, TPUHIIMIIBI Y4eOHO
JUCLUIUIMHBI U CAMOOPTaHU3aIHH.



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

YpaBHeHus u
HepaBeHCTBa. CUCTEMBI 14
ypaBHEHUH

YpaBHeHud U

HEPaBCHCTBA. 16
Hepasencrsa
OyuKIHUU 16

bubmuoreka [JOK
https://m.edso00.ru/7f419d08

bu6mmorexa [IOK
https://m.edso0.ru/7f419d08

bubmuorexa [JOK
https://m.edso0.ru/7f419d08

NHnnmupoBaHue U NOoAAEepKKa
TPYJAOBOMU JEATEIBHOCTH y4alIUuXcs

JleMoHCTpanus y4amuMmcsi IpUMEpPOB
IPaXIaHCKOT'O TIOBEJICHHUS,
MIPOSIBJICHUS TTATPHOTH3MA Yepe3
10100p COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTCHUS, 3a]1a4 JJIs1 PEIICHUS,
POOJIEMHBIX CUTYaIHi st
obcyxaenus B kiacce [ToOyxaeHue
yYanmxcs COOII0IaTh Ha YPOKe
OOIIETPUHSATHIC HOPMBI TIOBE/ICHUS,
IpaBuia OOLIEHUS CO CTAPLIMMHU
(memarornueckMMu pabOTHUKAMM) U
CBEPCTHUKAMH, TTPUHIIMITEI YIeOHOM
JCIUTUTHHBI U CAMOOPTaHU3aIHH.
NHnnmupoBanue U nogaepxka
TPYAOBOM NESITEIPHOCTH yUAIIUXCS

JleMoHcTpanust y4amumcs: IpuMepoB
TPakJaHCKOTO TIOBEJICHHUS,
NPOSIBJICHUS TATPUOTH3MA Yepe3
110/100p COOTBETCTBYIOIINUX TEKCTOB
JUIS 9TEHUS, 3a/1a4 JJIs pelIeHus,
POOJIEMHBIX CUTYaIHi IS
obcyxnenus B kiacce [ToOyxxaenne
yJammxcs co0JII01aTh Ha YPOKe
OOIIENPUHATEIE HOPMBI TIOBE/ICHUS,
npaBuJia OOLIEHUS CO CTAPIIMMHU
(megarornuecKkuMu paboOTHUKAMHU) U
CBEpCTHHKAMH, TIPUHIIAITHI YIeOHOH
JUCHIUIUTMHBI U CAMOOPTaHU3AIMH.
NuannuupoBanune u noaaepxxka
TPYAOBOM JEeSITEIbHOCTH yUaIluxcs

I[eMOHCTpaI_II/IH ydamumces npumMepoB
rpaXa1aHCKOro IMOBCACHU A,



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

NPOSIBJICHHUS! TTATPUOTH3MA Yepe3
1o7100p COOTBETCTBYIOIINX TEKCTOB
JUISL YTCHUS, 38124 JUIS PEIICHHS,
poOIEMHBIX CUTYAIHH /IS
obcyxnenus B kiacce [ToOyxxnenne
ydaInmxcs coOoaTh Ha ypoKe
OOILETIPHHSATHIC HOPMBI IOBEJICHNUS,
IpaBUJia OOLIEHUS CO CTAPIIUMHU
(megarorn4ecKkuMu paboOTHUKAMU) U
CBEPCTHUKAMH, IPUHIHITEI y4eOHOH
JMCHUILTMHBI 1 CaMOOPTaHU3aLUH.
WMHunumnpoBaHue U MoaepiKKa
TPYIOBOH JESITEIBHOCTH yUYaIHXCsI

YucnoBele
OCJIE0BAaTEILHOCTH

15

bubmuoreka [JOK
https://m.edso00.ru/7f419d08

JleMoHCTpanus yJamumMcsi IpUMEpOB
IPaXJaHCKOI'O TIOBEJICHHUS,
MPOSIBJICHUS TATPHOTH3MA Yepe3
o100p COOTBETCTBYIOIUX TEKCTOB
JUTS YTE€HUS, 3a/1a4 JJIs1 pEHICHUs,
NpOOJIEMHBIX CUTYaIMH A5
oOcyxaeHus B kiacce [1oOyxnenue
yyamuxcs co0Ir0/1aTh Ha ypOKe
OOIIETTPUHSATHIC HOPMBI TIOBE/ICHUS,
npaBuja OOLIEHUS CO CTApPIIUMHU
(memaroruueckMMH pabOTHUKAMU) U
CBEpCTHUKAMH, IPUHIIUIIBI y4eOHOH
JUCIIATUTHHBI ¥ CAMOOPTaHU3AIHH.
WMunnmupoBanue 1 MoJiepKKa
TPYAOBOH NESITETHHOCTH yUAIIUXCS

[ToBTOpenue, 0600MIEHNE,
cUcTeMaTu3alys 3HaHUI

18

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

JleMoHCTpanus yyanmmmcs NpuMepoB
IpaX1aHCKOI0 OBEIECHUS,
MPOSIBJIEHUS TATPUOTHU3MA YePe3
1n0J00p COOTBETCTBYIOIINX TEKCTOB
JUTSL YTEHUS, 3a/1a4 IS pelIeHMUs,
pOOJEMHBIX CUTYaIMH IS



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

obcyxnenus B kiacce [ToOyxxnenne
ydaInmxcs coOoaTh Ha ypoKe
OOILETIPUHSATHIC HOPMBI TIOBEJICHNUS,
IpaBUJia OOLIEHUS CO CTAPIIUMHU
(megarorn4ecKkuMu paboOTHUKAMU) U
CBEPCTHUKAMH, IPUHIHITEI y4eOHOM
JMCHUILTMHBI 1 CaMOOPTaHU3aLUH.
WMuununpoBaHue U MoaepiKKa
TPYIOBO JIESITEIbHOCTH YYalHXCSI

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
KoaunuecrBo
Ne i/m Tema ypoka 4acoB

Bcero
1 [MoHsITHE PAILMOHAILHOTO YUCIIA 1
2 Apudmernueckue ISHCTBHS C PallMOHATBHBIMY YHCIAMHU, BBEICHHUE 1
3 Apudmernueckue 1eiCTBHS ¢ pallOHAIBHBIMA YMCIIAMH, CJIOKECHHUE M BHIYUTAHUE 1
4 Apudmernueckue 1eficTBUS ¢ pallMOHAIBHBIMU YUCIIaMHU, YMHOXKEHUE U JICJICHUE 1
5 CraptoBas quarHoctuueckas padbota 1
6 Apudmernueckue 1eficTBUS ¢ pallMOHAIBHBIMU YHCIIaMU HA IpUMepe OoJiee CI0KHBIX TpeoOpa3zoBaHui 1
7 CpaBHEHME pallMOHATIBHBIX YUCEI 1
8 YnopsiounBaHue pallOHAIbHBIX YHCEI 1
9 CpaBHeHue, ynopsIouuBaHUE PALlMOHAIBHBIX YHCEll 1
10 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEJIEM, ONPE/IEIICHNE 1
11 CreneHp ¢ HATYpaJIbHBIM MTOKA3aTEIEM, OCHOBHBIE TTOHSTHSI 1
12 CreneHb ¢ HaTypaJbHBIM [TOKA3aTeNIeM, CBOICTBA 1
13 CreneHb ¢ HaTypaJbHBIM [T0OKA3aTEJIEM, UCIIOJIb30BaHNE CBOMCTB 1
14 CreneHnb ¢ HaTypaJbHBIM MTOKA3aTeNIEeM, 3aKpEIJICHHE MTPH PEIICHNH 3aa4 1
15 Perienne OCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PEATbHOM MPAKTUKH 1
16 CamocrosTenbHas paboTa Ha pelleHrne OCHOBHBIX 33/1a4 Ha IpOOH, IPOLIEHTHI U3 peabHON MPaKTHKH 1
17 Perienue OCHOBHBIX 3a/1a4 Ha IpOOH, MPOLIEHTHI U3 pealbHOM MpakTUKH Ha ocHoBe OI'D 1
18 Perienne OCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PEANbHOM MPAKTUKH 1
19 [Ipu3Haky AeIMMOCTH HAaTypaJIbHbBIX YUCEI 1
20 Pa3noxeHne Ha MHOXUTENN HaTYPaJIbHBIX YHCET 1
21 PeasnbHbIe 3aBUCMOCTH. 1
22 [Ipsimast 1 oOpaTHas NPONOPLUOHATIBHOCTH 1
23 [Ipsimast 1 oOpaTHas MponopIUOHaIbHOCTU. Pemenue 3a1au 1
24 Peanbnbie 3aBucumocTH. [Ipsimast u oOpaTHasi MPONOPIIMOHATBHOCTH 1




25

KonTtponsHas padora o teme "Panmonanbuble yrcia"

1
26 bykBeHHbIE BbIpaXKEHHUS 1
27 IIepemeHnHsble. JlonycTUMBIE 3HAYEHUS IEPEMEHHBIX 1
28 DopmyJsl 1
29 @DopMyITBI, UCTIOIB3YEMbBIC B OYKBEHHBIX BBIPAKCHUSIX 1
30 [IpeoOpazoBanre OYKBEHHBIX BRIPAKEHHM, PACKPBITHE CKOOOK ¥ MPUBEICHHE IMOJOOHBIX ClIaraeMbIX 1
31 [IpeobOpazoBanue OYKBEHHBIX BBIPAKCHHI 1
32 PackpsiTne cko00K 1
33 [IpuBeneHre mog0OHBIX ClaraeMbpIX 1
34 CBoiicTBa CTENEHU C HATYpaJbHBIM I1OKA3aTEIEM 1
35 CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTeIeM MPHU YIPOIIEHUH BhIPAXKEHUN 1
36 CBoiicTBa CTENIEHH C HATYpaJIbHBIM ITOKA3aTelIeM, CAMOCTOsITENIbHAS paboTa 1
37 MHoOro4jaeHsl, OCHOBHEIC IIOHSITHS 1
38 MHoTro4IeHBI IPU PEIICHUH 33144 1
39 CroxeHrne MHOTOYJICHOB 1
40 Brruntanne MHOTOWICHOB 1
41 YMHOKEHUE MHOTOWICHOB 1
42 CnoxxeHue, BBIYMUTaHUE, YMHOKEHHE MHOTOUYJIEHOB 1
43 DopMyITBl COKPAIIEHHOTO YMHOKEHUS, KBaJpaT Pa3HOCTHU ABYX BBIPAKEHUN 1
44 @opMyITBl COKPAIIEHHOTO YMHOKEHUS, KBaJIpaT CYyMMBI IBYX BBIpaKEHUN 1
45 DopMyITBI COKPAIIEHHOTO YMHOKEHUSI, Pa3HOCTh KBAJPATOB JIBYX BBIPKEHUN 1
46 @DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS, KyO CyMMBI JIByX BbIpayKE€HHI 1
47 @opMyIIbl COKPALIEHHOTO YMHOXKEHUS 1
48 Paznoxenre MHOrOWIEHOB Ha MHOXKHTEIIH, BEIHECEHUE O0IIEro MHOKUTEIS 32 CKOOKH 1
49 Pa3noxeHre MHOTOUJIEHOB Ha MHOXKUTENH, (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS 1
50 Pa3no)xeHre MHOTOUJICHOB Ha MHOYKUTENIN, KOMOMHUPOBAHHbBIE PUEMBI 1
51 Pa3znoxeHre MHOTOUYJICHOB HA MHOYKUTEITH 1
52 KonTponbHas pabota no Teme "Anredpandeckue BolpaxkeHus" 1
53 YpaBHeH#He, paBuiia IpeoOpa3oBaHusl ypaBHEHUS, PABHOCHILHOCTh YPaBHEHUN 1




54

JInHelHOe ypaBHEHHE C OJHON IEPEMEHHOM, PEIICHNUE JTUHEHHBIX YPABHEHUN

1
55 Pemenue nuHEHbIX ypaBHEHUM 1
56 Pemenue nuHENHBIX ypaBHEHUM, CIOCOOBI PELLICHUS 1
S7 Pemenue 3a1a4 ¢ moMoILIbI0 YpaBHEHUI 1
58 Pemenue 3a1a4 ¢ mOMOIIBIO YPaBHEHUH, 3aKPEIJICHUE 1
59 Pemenue 3a1au ¢ moMOIIbI0 YPaBHEHHM, CaMOCTOSITEIbHAs paboTa 1
60 Pemenue 3amau ¢ momonplo ypaBHeHH U3 Oanka 3ananuii OI'D 1
61 JluneliHOe ypaBHEHHE C IBYMS ITIEPEMEHHBIMH U €T0 Tpaduk 1
62 JluneliHoe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk, perieHue 3a1a4 1
63 Cuctema ByX JMHEHHBIX YpaBHEHHH ¢ IByMsI IEPEMEHHBIMU, OCHOBHBIE TIOHATHSI 1
64 Cuctema 1ByX JMHEHHBIX YpaBHEHHH ¢ IByMsI IEPEMEHHBIMH, BBIPAXKEHNE OJJHON MIEPEMEHHON Yepe3 Ipyryko 1
65 Cucrema IByX JHHEHHBIX YPaBHEHHI C ABYMS IIEPEMEHHBIMU 1
66 Cucrema IByX JHHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU, CAMOCTOSTEIbHAs padoTa 1
67 Pemenue cucrem ypaBHEHU 1
68 Pemienue cuctem ypaBHEHHIA, METO/I IOJICTAHOBKU 1
69 Pemrenue cuctem ypaBHEHHIA, METO/I CIIOKEHUS 1
70 Pemenue cucrem ypaBHeHUH, rpaduueckuil METOJ 1
71 Pemienue cuctem ypaBHEHHMI pa3HBIMH cllocoOaMu 1
72 KonTtponbHas pabora no teme "JIunelinsle ypaBHeHus" 1
73 KoopaunaTa Touku Ha npsiMoi 1
74 YucnoBble TPOMEKYTKH 1
75 YucnoBsle IPOMEXYTKH Ha KOOPAMHATHOM MPSAMOM 1
76 PaccrosiHne Mexay 1ByMsl TOYKaMH KOOPAVMHATHOW MPSIMOM 1
77 PaccrosiHne Mexay 1ByMsi TOYKaMH KOOPAVMHATHON MPSMOM, PEIICHHE 3a/1a4 1
78 [TpsiMoyTobHAS CCTEMa KOOPIMHAT Ha IIOCKOCTH, OCHOBHBIE TTOHSATHS 1
79 [IpsimoyrosibHas cUCTEMa KOOPJMHAT Ha MJIOCKOCTH 1
80 [Tpumeps! rpadKoB, 3a1aHHBIX HOpMyTIaMH 1
81 [Ipumeps! rpadukoB, 3a1aHHBIX (OPMYIIaMU, PACCMOTPEHNE OCHOBHBIX BHI0B 1
82 [Tpumeps! rpadukoB, 3a1aHHBIX (OPMYJIaMU Ha MPAKTUKE 1




83 [Tpumeps! rpadukoB, 3a1aHHbIX Gopmynamu u3 Matepuanos OI'D 1
84 UYrenue rpauKoB peaibHbIX 3aBUCUMOCTEH 1
85 Urenue rpaMKoB pealibHbIX 3aBUCUMOCTEH M3 pa3HBIX MPEIMETOB 1
86 [Tonatue QpyHKIUU 1
87 I'padux pyHkumu 1
88 CaoiicTBa GyHKIHHA 1
89 CroiicTtBa ¢yHKIMIA Ha TpaduKe 1
90 Jluneiinas QyHKIUs 1
91 Jlunelinas QyHKIUsA, onpeIelICHUE U TTOCTPOCHHUE rpaduka 1
92 [TocTpoenue rpaduka TMHEHHON QYyHKIIUHA 1
93 [TocTpoenue rpaduka TuHEHHON (QYyHKIIMH, CAMOCTOSTEIbHAs paboTa 1
94 I'padux pynkumm y =[x| 1
95 I'padux ¢pynkumu Y =[x|. [lonroToBka K KOHTPOJIBLHON paboTe 1
96 KonTtponsnas padora no reme "Koopaunats! u rpadpuku. OyHKImn" 1
97 [ToBTOpEHNE OCHOBHBIX IMOHSATUI M METOJIOB Kypca 7 Kiiacca, 0000IIeHne 3HAHUH 1
98 [ToBTOpEHNE OCHOBHBIX IMOHSATUI M METOJIOB Kypca 7 Kiiacca, 0000IIeHne 3HAHUI 1
99 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 Kjacca, 00001eHrne 3HaHU I 1
100 IToBTOpEHUE OCHOBHBIX MOHATUH M METOJIOB Kypca 7 Kiacca, 00001eHre 3HaHUH 1
101 HToroasi KOHTpoJIbHAsA paboTa 1
102 IToBTOpEHUE OCHOBHBIX MOHATUH M METOJIOB Kypca 7 Kiacca, 00001eHre 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KoanuyecrBo
Ne ni/mm Tema ypoka 4acoB
Bcero
1 [ToBTOpenue «Llenbie BIpaKeHUS 1
2 [ToBropenue «CTeneHb ¢ HaTypaJbHBIM ITOKa3aTeIIeM» 1
3 [ToBTopenune «DopMyITbl COKPAIIEHHOTO YMHOKEHUS 1
4 CrapToBas quarHocTu4deckas pabora 1
5 AnrebOpanyeckas ApoOb 1
6 JlonycTumble 3HaUEHMsSI TEPEMEHHBIX, BXOASAIINX B allre0panveckue BRIPasKeHHUs 1
7 OCHOBHOE CBOWCTBO anredpandeckon Apoou 1
8 Coxkparienue apodeit 1
9 [TpuBenenue apodeii k 00IEMy 3HAMEHATEITIO 1
10 CrnoxeHue M BBIYMTAHUE aredpandeckux apooeit 1
11 YMHOXEHHUE U JCIICHHE alreOpandecKux Apooeit 1
12 Bo3zsenenue anredpandeckoit 1pobu B CTENEHb 1
13 ITpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIIMX alredpandeckue 1poou 1
14 YrpouieHre 1 HaX0XkI€HUE 3HAYEHUH BBIPAKEHUI 1
15 KontponbHas padora no reme "Anredpanueckas 1poos" 1
16 CrerneHs ¢ 1eJbIM NT0Ka3aTeaeM 1
17 CranmapTHas 3anuch yncia. Pazmepbl 00beKTOB OKPYKAIOIIEro MUpa (0T 2JIEMEHTAPHBIX YaCTHIL J10 1
KOCMHYECKHX 00BEKTOB), JNIUTEILHOCTh MPOLIECCOB B OKPY’KAIOIIEM MHUpeE
18 CBoiicTBa CTENEHH ¢ LENbIM [ToKa3aTeaeM. Y MHOXKEHHE CTeNeHen 1
19 CBoiicTBa cTeneHH ¢ LeNbIM MoKa3aTeneM.Bo3BeieHne cTeneHu B CTerneHb 1
20 CBoiicTBa CTeNeHH ¢ 1eNbIM Moka3aTesneM.Jleenre creneHei 1
21 CBOIICTBA CTENEHU C LIEJIBIM ITOKa3aTesIeM. Y IPOILEHHUE BhIPAKEHUN 1
22 CBoiiCcTBa CTETNIEHU C IIeJIBIM TTOKa3zaTesieM. CamocTosATebHas paboTa 1
23 [Tonsitue pyHKUIMHU 1
24 O6unacTh onpeaeneHusl 1 MHOXKECTBO 3HaYeHUH (pyHKINU 1




25

Crioco6b1 3a1aHus PyHKIUI

1
26 I'padux pynkuun 1
27 CoiicTBa (yHKIIMH, HX OTOOpaKEHUE HA TpaduKe 1
28 Urenue u noctpoeHue rpagukoB QyHKIHIA 1
29 [Tpumeps! rpadukoB GyHKIMH, OTPAKAIOIIUX PEaTbHbIE MTPOIECCHI 1
30 @DyHKIUH, ONHUCHIBAIOLIUE MTPSIMYIO U 0OPaTHYIO MPONOPLUOHAIBHbIE 3aBUCUMOCTH, UX rpaduKu 1
31 ['unepOoma 1
32 ['unepOomna. ['padukn KycOUHBIX HYHKITHI 1
33 DyHKIUs Y = X*> 1 e€ CBOMCTBa 1
34 I'padpuk Gynkmm y = x> 1
35 OyHKuu Y =X%, Y = X3,y = [X] 1
36 Oynkuuy Y =X3, Y = X3, Y = [X|; rpaduyeckoe pernieHue ypaBHEHHH U CHCTEM YpaBHEHUI 1
37 KBagparHslii KOpeHb U3 yucia 1
38 [TonsiTHE 00 HPPANMOHATEHOM YHCIIC 1
39 JecaTudnple MpUOIMKEHUS UPPAIMOHATIBHBIX YHCEI 1
40 OTtpaboTKa HABBIKA NECATHYHBIX MPHOIMKEHUI UPPAMOHATIBHBIX YHCE 1
41 JleliCTBHUTENILHBIE YKCITa 1
42 CpaBHEHME IEUCTBUTENBHBIX YHCEI 1
43 CpaBHeHUe IeHCTBUTENbHBIX YHCENl HAa KOOPAMHATHON MpsMO 1
44 Apudmernueckuil KBapaTHbIM KOPEHb 1
45 YpaBHeHue BUa X* = a 1
46 CaoiicTBa apu(MeTHUECKUX KBaIPaTHBIX KOPHEH 1
47 Haxoxaenue 3HaueHU BbIpa)KEHUN,UCIIOJIB3YS CBOMCTBA apU(PMETHUECKUX KOpHEN 1
48 [TpeoOpa3oBaHUe YUCITOBBIX BEIPAKEHUH, COJIEPIKAIINX KBAIpaTHBIE KOPHU 1
49 [TpeoOpa3zoBaHue IENbIX BBIPAXKEHHH, COIEPKAIUX KBAApaTHbIE KOPHU 1
50 ToxxaecTBeHHbIE MpeoOpa30BaHus BIPAXKEHUN, COJEpKAIIMX KBAaIpaTHbIE KOPHU 1
51 [Tpeobpa3zoBaHue BBIpRXKEHUN, COJIEPKAIIMX KBaJIpaTHbIE KOPHU 1
52 KBanpatHblil TpéxuieH 1
53 KBanparusiii Tpéxunen.Pemenue 3anau 1




54

PaznoxxeHue kBajpaTHOro TpEXUeHa HA MHOXKHUTEIU

1
55 PasnoxxeHne kBaspaTHOro TpéxujieHa HA MHOKUTENU. Pelienue ypaBHeHUM 1
56 KontponpHast padora no temam "Ksanparusie kopuu. Crenenu. KBagparusiii TpexuieH" 1
S7 KBangparHoe ypaBHeHue 1
58 HemnonHoe KBagpaTHOE ypaBHEHUE 1
59 Pemienre HeMoMHBIX KBaIpaTHBIX YPaBHEHUN 1
60 dopMyia KOpHEH KBaIpaTHOTO YPaBHECHUS 1
61 Perienue noyiHbIX KBaIpaTHBIX YPABHEHUHN, UCIIOIB3YsI (POPMYJIbl KOpHEH KBaJIPaTHBIX YPAaBHEHUI 1
62 dopmyiia KOpHEH KBaipaTHOro ypaBHeHUs. Pemenue 3anau 1
63 Teopema Bueta 1
64 Teopema Buera. Pemenue 3anau 1
65 Pemenue ypaBHeHUH, CBOSAIINUXCSA K KBaAPaTHBIM 1
66 Pemenue ypaBHeHui, cBoASIIUXCS K KBaJpaTHbIM.CamMocTosTEIbHAS paboTa 1
67 [pocreiimme qpoOHO-pallMOHATIHHBIE YPAaBHEHUS 1
68 Pemenune npocreiimmx qpoOHO-pallMOHATIBHBIX YPAaBHEHUI 1
69 Penrenne TeKCTOBBIX 3a/1a4 C OMOIIBIO KBAIPATHBIX YPaBHEHU I 1
70 Pemenne reomeTpryeckmx 3a1a4d ¢ NOMOIIBIO KBaIPaTHBIX YPaBHEHUI 1
71 KonrtponbHas pabora no reme "KBagpatHbie ypaBHeHus" 1
72 JIuneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU 1
73 JluHeliHOE ypaBHEHHUE C JIBYMs IEPEMEHHBIMHU, €0 rpaduk 1
74 JluHeliHOe ypaBHEHHUE C IByMs IEPEMEHHBIMHU, €ro rpauK, IpuMephl pellieHHs ypaBHEHHUH B IIeJIbIX YUCIaxX 1
75 Penrenue cucrem JBYX JIMHEHHBIX YpaBHEHUH C IBYMsl IEpEMEHHBIMU 1
76 Pemenue cucreM AByX JIMHEHHBIX YpaBHEHUH ¢ IByMsl nepeMeHHbIMU. Crioco0 MOICTaHOBKU 1
77 Pemenne cucreM IByX JIMHEMHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU 1
78 IIpuMepsl perieHns: CUCTEM HEJIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU 1
79 Pemenus cucreM HeMHEHHBIX YpaBHEHUH ¢ IByMsl nepeMeHHbIMU. Cr1oco0 MOCTaHOBKHU 1
80 ['paduueckas MHTEpIIpETAINs YPaBHEHUS C ABYMS TIEPEMEHHBIMU U CHCTEM JIMHEWHBIX YPaBHEHUH C IBYMS 1

HepEeMEHHBIMU

81 Penienne ypaBHEHUs ¢ ABYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUI ¢ ABYMS MepEMEHHBIMU 1




rpaduuecKkuM crocodbom

82 Pemienne TeKCTOBBIX 3a/1a4 HA IBUKEHUE C TIOMOIIBIO CHCTEM YPaBHEHUI 1
83 Penienne TeKCTOBBIX 3a/1a4 Ha CIUIABBI U CMECH C TIOMOIIBIO CUCTEM YpaBHEHHMA 1
84 PemieHne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUU 1
85 UmncnaoBble HEPAaBEHCTBA 1
86 YwuciioBbie HEPABEHCTBA U UX CBOMCTBA 1
87 HepaBeHCTBO ¢ 0JIHOM TIEpeMEHHOM 1
88 JIluneliHbIe HEPABEHCTBA C OJTHON IEPEMEHHOM 1
89 JluHeliHble HEpaBEHCTBA C OJIHOM MEPEMEHHOM U UX pelIeHHe 1
90 Penienune MuHEHHBIX HEPABEHCTB C OAHOM NepeMeHHON 1
91 Cuctembl TUHEHHBIX HEPABEHCTB C OJAHOW NEPEMEHHON 1
92 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM U UX pelIeHne 1
93 Pemnienune cuctem TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN 1
94 N306paxkenue perieHys JMHEHHOIO HEPABEHCTBA Ha YMCIIOBOM MPSAMOM 1
95 N3006paxkeHue perieHus CUCTEM JIMHEHHBIX HEPABEHCTB HA YMCIOBOM NPSAMOM 1
96 KonTtponpHast padora o Temam "HepaBencta. Cuctemsl ypaBHEHUIT" 1
97 'I:IOBTopeHHe OCHOBHBIX NOHSITUH U METOJI0B KYpCcOB 7 U 8 KjaccoB, 0000IIeHIE 3HAaHUM 110 TeMe 1
Anrebpanueckas 1poob"
98 HOBTO'I?GHI/IG OCHOBHBIX OHSTUH U METOJI0B KypcoB 7 U § KiaccoB, 00o0uienne 3HaHnuii no reMe "KaapaTHeie 1
KOpHU
99 HOBTOpeHI/{'e OCHOBHBIX OHATHUI U METO/I0B KypcoB 7 U 8 KiaccoB, 006001eHre 3HaHM 1o Teme "KBaapaTHble 1
ypaBHEHHS
100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B KypcoB 7 U 8 KilaccoB, 0000111eHre 3HaHui no teme "HepaBencraa" 1
101 Hroroasi koHTpoJbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KjlaccoB, 0000111eHNe 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

KosnnuyectBo
Ne i/ Tema ypoka 4acoB

Bcero
1 PanyoHanbHble yncia, MppallMOHATIbHbBIE YUCIIa, KOHEUHbIE M OECKOHEUHbIE JECITUYHbIE JpoOU 1
2 MHOXeCTBO JIeHICTBUTENBHBIX YUCEIl; AEUCTBUTEIbHbBIE YUCIIA KAaK OECKOHEUHBbIE IeCITUUHBIE IPOOH 1
3 B3aumho OZIHO3HAMHOE COOTBETCTBAE ME3KY MHOKECTBOM JEMCTBUTENIBHBIX YUCET U MHOYKECTBOM TOUEK 1

KOOpJMHATHON NpSAMOM

4 CpaBHeHuUe JIeHCTBUTENBHBIX YnCell, apupMeTHYeCKe JeHCTBUS C JeHCTBUTEIILHBIMU YHCIaMU 1
5 [TpubmmxEHHOE 3HAYCHHUE BEJTMYUHBI, TOYHOCTD MPUOJIMIKCHHS 1
6 OxkpyriieHue yucen 1
7 OxkpyriieHue yucen 1
8 [TpukuKa ¥ OIIeHKA Pe3yIbTaTOB BHIYMCIECHUI 1
9 ITpukuIKa 1 OLIeHKa Pe3yIbTaTOB BHIYUCICHUIN 1
10 JIuneiinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K JIMHEWHBIM 1
11 JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIIINUXCS K JINHEWHBIM 1
12 KBagparHoe ypaBHeHue. Penienre ypaBHEHHN, CBOIANIUXCS K KBaJIPAaTHBIM 1
13 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIIIUXCS K KBaJPATHBIM 1
14 bukBanpaTHbie ypaBHEHUS 1
15 bukBanpaTHble ypaBHEHUS 1
16 IIpuMepsl pelieHns: ypaBHEHUN TPEThEeU U YETBEPTOU CTEIIEHEH pa3IoKEHUEM Ha MHOKUTEIU 1
17 IIpuMepsl pelieHns ypaBHEHUM TPEThE U YETBEPTOU CTENEHEN pa3sIoKEHUEM HA MHOKUTEIIN 1
18 Pemienue 1po6GHO-pallMOHANIBHBIX YPaBHEHUI 1
19 Pemenue 1poOGHO-pallMOHANIBHBIX YPABHEHUI 1
20 Perienue TeKCTOBBIX 3a1a4 alreOpandeckuM METOJIOM 1
21 Pemrenne TeKCTOBBIX 3a1a4 areOpandecKiuM METOJIOM 1
22 Pemrenne TeKCTOBBIX 3a1a4 aTeOpandecKiUM METOJIOM 1
23 KonTponpHast padota o Teme "YpaBHEHHUS ¢ OJTHOM IMepeMeHHOMH " 1
24 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk 1




25

YpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk

1
26 Cucrema 1ByX JJUHEHHBIX YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU U €€ PELLICHUE 1
27 Cucrema 1ByX JJMHEHHBIX YPAaBHEHUH € ABYMsI IEPEMEHHBIMU U €€ pPELIEHUE 1
28 Cucrema 1ByX JJMHEHHBIX YPAaBHEHUH € ABYMsI IEPEMEHHBIMU U €€ pPELIEHUE 1
29 Cucrema 1ByX JJMHEHHBIX YPaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU U €€ pEIlICHNE 1
30 Pemenue cucrem IByX ypaBHEHMM, OHO U3 KOTOPBIX JIUHEHHOE, a IPYyroe — BTOPOM CTENECHU 1
31 Pemenue cucrem IByX ypaBHEHMM, OHO U3 KOTOPBIX JJUHEHHOE, a IPYyroe — BTOPOM CTENECHU 1
32 Pemenue cucrem IByX ypaBHEHMM, OHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM CTENECHU 1
33 Pemenue cucrem 1ByX ypaBHEHMI, OTHO U3 KOTOPBIX JJMHENHOE, a IPyroe — BTOPOM CTENECHU 1
34 I'paduueckas MHTEpIIpeTaLUs CUCTEMbI YPABHEHUI ¢ ABYMS IEpEMEHHBIMU 1
35 Pemrenne TeKCTOBBIX 33714 alreOpandecKuM CriocoOoM 1
36 Pemenrie TEKCTOBBIX 33129 aIreOpandecKuM crocodom 1
37 KonTponbnast padota no teme "Cucremsl ypaBHEHUN" 1
38 UYncnoBbie HEPAaBEHCTBA U MX CBOWCTBA 1
39 UYncioBbie HEPAaBEHCTBA U X CBOWCTBA 1
40 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX PEILICHHE 1
41 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE 1
42 JInHelHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PELICHUE 1
43 CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MIEPEMEHHON U UX PEIICHUE 1
44 CucreMpl TMHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM U UX pELICHNE 1
45 CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEIICHUE 1
46 KBaznpaTHble HEPaBEHCTBA U X PELLICHUE 1
47 KBagpaTHble HEPaBEHCTBA U UX pELICHUE 1
48 KBagpaTHble HEpaBEHCTBA U UX pELICHUE 1
49 KBagpaTHble HEpaBEHCTBA U UX PELICHHE 1
50 KBagpaTHble HEpaBEHCTBA U UX pELICHUE 1
51 I'padmueckas mHTEpIIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU 1
52 I'padmueckas mHTEpIIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU 1
53 KonTponbHas pabota o Teme "HepaBencrra" 1




54 KBagparuunas ¢pyHkuus, e€ rpaguk 1 CBOcTBa 1
55 KBagparuunas ¢pyHkuus, e€ rpaguk 1 CBOCTBa 1
56 KBagparuunas ¢pyHkuus, e€ rpaguk 1 CBOicTBa 1
S7 [Tapaboiia, KOOPAMHATHI BEPIITMHBI TAPa0OIIbI, 0Ch CHMMETPHH MMapadoIIbl 1
58 [Tapaboiia, KOOPAMHATHI BEPIITHMHBI TAPa0OIIbI, 0Ch CHMMETPHH MapadoIIbl 1
59 [Tapabosa, KOOpAMHATHI BEPIIUHBI TapaboIbl, 0Ch CAMMETPHH MapadoIIbl 1
60 [Tapa6osa, KOOpMHATHI BEPIIUHBI Tapad0Ibl, 0Ch CAMMETPHH HapadoIIbl 1
61 [Tapa6osa, KOOpAUHATHI BEPIIUHBI Tapab0Ibl, 0Ch CAMMETPHH MapadoIIbl 1
62 [TapaGoma, KOOpIMHATHI BEPIIUHBI Tapad0Ibl, 0Ch CAMMETPHH MapadoIIbl 1
63 I'paduku pynkmmit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1
64 I'paduku pyukiuii: y =kx, y = kx + b, y=k/x, y=x3, y=VX, y=|X| 1
65 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
67 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1
69 KonTponbHas padbota mo Teme "®yHKmn" 1
70 [ToHsATHE YNCIOBOM MTOCIIEI0BATEILHOCTH 1
71 3agaHue nociae10BaTeIbHOCTH PEKYPPEHTHOM (popMytoif u ¢popmysioi N-ro uieHa 1
72 Apudmernueckas 1 reoMeTpUUecKasi IpOrpeccuu 1
73 Apudmernueckas 1 reoMeTprUUecKas IpoOrpeccuu 1
74 ®opmyibl N-ro YjieHa apuPMETHIECKON U TeOMETPUUECKON IPOTrpeccuii, CyMMBbI NEPBBIX N YWICHOB 1
75 ®opmyibl N-ro YjeHa apuPpMETHIECKON U TeOMETPUUECKON POTrpeccuii, CyMMBbI NEPBBIX N YICHOB 1
76 ®opMmyJiel N-To WwieHa apuPpMETHUECKON U T€OMETPUUECKON POrPeCcCcHii, CyMMbI IEPBBIX N WIEHOB 1
77 ®opMmyJibl N-TO WwieHa apuPpMETHUECKON U TeOMETPUUECKON IPOrpeccHii, CyMMbI IEPBBIX N UIEHOB 1
78 @®opMmyJibl N-TO WwieHa apuPpMETHUECKON U TeOMETPUUECKON IPOrpeccHii, CyMMbI IEPBBIX N WIEHOB 1
79 N300paxeHne 4ieHOB apuMeTHUECKO 1 TeOMETPHUUECKON IPOrpeccuil TOUKaMu Ha KOOPJIAUHATHOMN TNIOCKOCTH 1
80 N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPHUECKON POTPECCHil TOUKaMU Ha KOOPAWHATHOH MIIOCKOCTH 1
81 JIMHENHBIN ¥ SKCIOHEHIMAIBHBIA POCT 1
82 Cno>xHbl€ TPOLIEHTHI 1




83 Cr0XHBIE TPOLIEHTHI 1
84 KonTponbHas pabota mo Teme "UncnoBbIe Mocie10BaTeIbHOCTH" 1
85 [ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3aIMs 3HAHWH. 3aMUCh, CPAaBHEHUE, IEHCTBUS C IEHCTBUTECIILHBIMHI YHCITAMH, 1
YHCIIOBas TIPsIMast
86 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMs 3HAaHUH. [IpOIeHThI, OTHOIICHHUSI, POTIOPITUN 1
87 [ToBTOpEeHME, 0000IIEHNE U cucTeMaTu3amus 3HaHui. OKpyTrieHue, MPUOIMKEHHE, OIEHKA 1
88 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMs 3HaHUH. Perienne TeKCToBBIX 33a1a4 apu(METHUECKUM CIIOCOO0M 1
89 [ToBTrOopenue, 0000IIeHNE U cCUCTeMaTH3alMs 3HaHUi. Perenne TekcToBBIX 3a71au apuMETHYECKIM CIOCO00M 1
90 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMs 3HaHUH. Perenne TeKCToBBIX 3a7au apu(METHIECKIM CIIOCO00M 1
91 [ToBTOpenue, o6o0mIeHNe U cucTeMaTu3anus 3HaHui. [IpeodbpazoBanne anredpandecKux BHIPAKEHUH, TOMTyCTUMBIC 1
3HAYCHUS
92 [ToBTOpenue, o6o0IIeHNE U cucTeMaTH3alus 3HaHui. [IpeoOpa3oBanue anreOpandecKux BIPAKCHUH, TOMYyCTUMBIC 1
3HAYCHHSI
93 [ToBTrOpenue, o6o0mIeHNE U cucTeMaTu3anus 3Hanuil. [IpeodpazoBanne anredpandecKux BBIPAKECHUH, TOMTYCTUMBIE 1
3HAYCHUS
94 [ToBTrOpenue, o6o0mIeHNe 1 cucteMaTu3anus 3HaHuil. [IpeodpazoBanne anredpandecKux BHIPAKEHUH, TOTyCTUMBIC 1
3HAYCHHS
95 [ToBTOpEeHue, 0000IIeHNE U CHCTeMaTH3anusl 3HaHuH. OYHKIMU: TIOCTPOSHUE, CBOWCTBA U3YyYSHHBIX (DYHKIUH 1
96 [ToBTOpeHue, 0000IIeHNE U cHcTeMaTH3anus 3HaHu. OYHKIMU: TOCTPOSHUE, CBOWCTBA M3YYECHHBIX (DYHKIIUH 1
97 [ToBTOpeHue, 00001IIeHNE U cCHCTeMaTH3alus 3HaHUi. DYHKINU: TTOCTPOSHNE, CBOWCTBA N3YYCHHBIX (DYHKIIUH 1
98 [ToBTOpEeHue, 0000IIeHNE U cHCcTeMaTH3anus 3HaHui. DYHKIMU: TOCTPOSHUE, CBOWCTBA M3YYESHHBIX (DYHKIIUH 1
99 [ToBTOpEeHME, 00001IeHNE U crucTeMaTH3alus 3HaHul. ['paduueckoe perieHre ypaBHEHUN U UX CUCTEM 1
100 [ToBTOpEeHME, 00001IeHNE U cucTeMaTH3alus 3HaHul. ['paduueckoe perieHre ypaBHEHUN U UX CUCTEM 1
101 HroroBasi koHTposIbHAs paboTa 1
102 O0o001IeHNEe ¥ CHCTeMAaTH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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