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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3y4eHue IPYrux AUCLUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEHEBHOMN >KHU3HU.
PazButne y oOydamomuxcs HaydHBIX NPEACTABICHUNH O NPOMCXOXKIECHUH U CYIIHOCTU
anreOpandyeckux aOCTpakIHid, Crocode OTpaKEHUS MaTeMaTH4YeCKOH HayKoW sBIEHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B IMPAKTHKE CHOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS U KadeCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATb CBOM
JeMcTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEep)KIeHUs. OCBOeHUE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JCAyKTUBHBIE H
UHIYKTHBHBIE PACCYXACHHUs, 0000IMIeHNe M KOHKPETH3aIUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTEIbHBIH OO0BEM CAMOCTOSTENBHON JAEATENbHOCTH
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS — peanu3aunuei
JeSITeIbHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTebHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPAXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C APYTHMMHU €ro JIMHUAMHU. B Xone n3ydeHus: yaeOHOro Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYpPHOM OCOOEHHOCTHIO yueOHOro Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHUM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIs JanibHeifiiero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(GOpMHpPOBAHNIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XM3HMU. Pa3BuTHE MOHATHA O YMCIEe Ha YpOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUPOBAHUEM TIPEACTABICHUN O JNEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX aireOpanyeckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHsl 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  AunreOpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIMCAHMsI TIPOIECCOB U SIBIICHUH peabHOr0 MHpa. B 3amaun oOyueHus anreOpe BXOAAT TaKKe
JanpHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMsS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHuN 0 QyHKIMIX KaK BakHEHIIeH MaTeMaTH4ecKOM MOoJeNn sl OMMCaHUs
U HCCIIeZIOBAaHUS Pa3HOOOpPA3HBIX IMPOLIECCOB M SIBIECHUI B mpuponae u odmectse. V3ydyeHue
MaTepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS UCIIOJIB30BaTh pa3IHYHBIC
BBIpa3UTENIbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKHU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MAaTEMaTHUKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jielibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnrebpanyecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoldeilt K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yucen. Apudmerndeckue IEHCTBUS ¢ PaLlMOHAIbHBIMU YKciIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHue BBIpAKEHUH Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OOIBIIUX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHNUE 33a7ad U3 peabHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpQXECHMSI, IPaBUJIa NIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PaCKpbITUS CKOOOK U
IPUBECHUS IOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowienbl 1 MHorowieHbl. CreneHb MHOrouieHa. Clio)keHHE, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHMs, IIpaBuiia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneiiHoe ypaBHEHME C ABYMs IEpEeMEHHBIMH U ero rpaguk. Cucrema JIByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
ITprmeps! peleHns: TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUUHA

Koopanuaara Toukm Ha mnpsMod. UucinoBele NpoMexyTKu. PaccrosiHme Mexny aByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKkocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcuMoOcTel. Ilonartne Qynkuuu. I'papuk ¢yHkunuu. CpolicTBa (QYHKIIHIMA.
Jluneitnas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yuciia ¥ BBIYMCICHUSA

KBagpatHblii kopeHb u3 uucna. Ilonatue o0 wuppanuoHanbHOM uucie. JlecsTuunbie
NpUOJIMKEHUST UPPALMOHANIbHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRKEHUHW WU BBIYMCICHUSAM. JleHCTBUTENIbHbBIE
YHCIIA.

CreneHs ¢ 1eqbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHaapTHas 3alUCh YHCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUMTAHUE, YMHOKEHHE, JIeJIeHne aiareopanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpa3oBaHue.

YpaBHeHUsI M HEpaBEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM, CBOISIIMXCA K JHMHEHHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas mHTEpIpeTals YpPaBHEHUN C JABYMS NEPEMEHHBIMH M CHUCTEM JIMHEMHBIX
YpPaBHEHUN C JBYMs IN€pEMEHHBIMU. lIpuMepbl pemeHus CUCTEM HENMHEHMHBIX YpaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Permenue TekCTOBBIX 3ajjay anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA ¢ OJHOM mnepemMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gpynkuuu. O6GnacTe ONpeesieHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoOsl
3aaHus QyHKIUH.

I'papuk ¢dynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. [Ipumeps rpagukos
(bYyHKLIUH, OTpaXXaIOLIUX PealbHbIE IPOIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe pemieHue ypaBHeHHi i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciaa 1 BLIYMCTIEHUS

PanronanbHble Yncna, UppalroHaibHbIE YHCa, KOHEYHbIE U OECKOHEYHBIE JECATUYHBIC
npobOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEUCTBUTEIIbHBIC YHCIIa KaKk OECKOHEYHBIC
JIecATUYHbIe  npobu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHUCEN, apu(METHUYECKHE ACUCTBUSA C JACHCTBUTEIHLHBIMU
YHCIIAMHU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHUPA, IIUTEIHHOCTH TMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHWE BEIWYMHBI, TOYHOCTh NpUOMmKeHus. OKpyrieHHe 4YHCell.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHus1 1 HEPABEHCTBA



JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PemieHue  ypaBHEHMH, CBOJSIUMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
pa3I0KEHUEM Ha MHOKUTEIIH.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHme — TEKCTOBBIX  3ajay
anreOpandecKuM METOIOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cucTeM IByX YpaBHEHMH, OAHO U3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PelieHme cuctem JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOH. KBaapaTHple HepaBeHCTBa. I'paduyeckas MHTEpHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, KOOpAMHATHI BEPLIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduxn dyrkrmit: y = kX, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiicTsa.

YucioBbIe MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyioit u GopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl N-ro  4ieHa
apu(MeTHUECKON U TeOMETPUYECKON MPOrpecCHil, CyMMBI IEPBBIX N YIEHOB.

N300pakeHre 41wieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOYKaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEMHBIN M OSKCIOHEHUMAIBHBIM pOCT. CIIOKHBIE MPOLEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IpPOSIBJIGHUEM MHTepeca K MpOLUIOMY U HACTOSILIEMY POCCHUHCKOM MaTeMaTuKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAYKaxX M IMPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTHYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, TPOLEAYpP TPaKTAaHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MpPOoOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHXKEHUH
HAayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOu
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOI0 00pa30BaHUs Ha MPOTSKEHUU BCEH
AKHU3HU Ul YCHEeITHON Npo(ecCHOHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHUS U
YKU3HEHHBIX ITUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKI€HUHN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTH JIJIS1 Pa3BUTHUS LIMBUIIN3ALIAN, OBJIAJIEHUEM SI3bIKOM MAaTEMaTUKN U MAaTEMaTU4YECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJAJACHHEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoOBaHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIyYusi:

TFOTOBHOCTBbIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUSI 3/J0POBOr0 00pasa U3HHU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'O )K€ IpaBa JIPYroro 4ejaoBeKa;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE:

OpUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpY)KaloIleW cpeibl, IMIAHUPOBAHUS IMOCTYNKOB M OLEHKH HMX BO3MOMHBIX
MOCJEICTBUM Il OKpY>Karollel cpeibl, 0CO3HAaHUEM IJI00AIBHOIO XapakTepa 3KOJIOIMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIIC YMCHUC YUYUTLCA Y APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJECH,
IIOHATHUSA, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATDH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIMI KOHTPMEp, KOPPEKTHPOBATH NPUHHMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHbIE YHUBEPCAJIbHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jjornyeckue a1ecTBUA:

® BBIABISATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKM MaTEMaTHYECKHUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIeNICHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PHUKAIMN, OCHOBAHUS ISl 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAIN3A;

® BOCIPHHHUMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYKIICHUS: YTBEPIUTEIbHBIC U
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPXKACHHSX, MpelaraTh KPUTEPHUU JUTSI BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HMCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

e pa3duparTh JOKa3aTeJIbCTBA MATEMATHUSCKHX YTBEPKICHUH (TMpsMbIe W OT
MIPOTUBHOTO), IPOBOJIUTH CaMOCTOSITENTEHO HECJIOKHbBIE JI0Ka3aTenbCTBa
MaTeMaTHU4ecKux (HaKToOB, BHICTpAWBATh apryMEHTAIMIO, MNPUBOAHWTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH Croco0 perieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
penieHus1, BEIOMpaTh HanbOOIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KPHUTEPHUEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

® JWCIOJIb30BaTh  BOIMPOCHI  KAaK  HWCCIAEAOBATEIIbCKUNA  WHCTPYMEHT  TIO3HAHUA,
dbopMynupoBaTh BOTIPOCHI, bukcupyromme MIPOTUBOPEYHE, npoOiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OPMHpOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIINIO, MHEHUE;

® TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CcamMOCTOATEeNHHO (opMyaupoBaTh OOOOIIEHWS W BBIBOJALI IO  pe3yJabTaTaM
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NTPOLECCCA, 4 TAKIKC BBIABUTaATh NPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELLIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HH(OPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpecTaBieHUs HHPOPMALIUK U WUTIOCTPUPOBATH PElIaeMble 3a7aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 33/1aBaTh BOIPOCHI 10 CYLIECTBY 00CYKIaeMOM TeMbI, IPOOIIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOUCK PpELICHMS,
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JPYIMX YYacTHUKOB JMAaJIOra,
0oOHapyKUBaTh pa3IMuue U CXOJACTBO MO3ULMUI, B KOPPEKTHOH Gopme GpopMynupoBaTh
pa3HoIJIacusl, CBOM BO3PAKEHMUS,;

IIPEJICTABIISITh PE3YNIbTAaThl PEUICHUs 3a7aud, SIKCIEPUMEHTA, UCCIEN0BAHUS, [TPOEKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAlUU U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHIYAJIbHON pPabOTHI
IIPU pEIIeHNN y4eOHbIX MaTeMaTHUECKUX 3aj1ay;

IPUHUMATH 11€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIINI0 COBMECTHOM
paloThl, pacnpenensaTb BUAbl padOT, I0roBapuBaThCsd, OOCYXIaTh IpoLEcC U
pe3yiabTar paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpyHHoBbIX (opmax palboTsl (0OCYXkAEHHS, OOMEH MHEHMSIMH,
MO3rOBBI€ IITYPMBI M JIPYTHE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH
CBOM JIEHCTBUS C JAPYTUMH YJ€HAMH KOMAaH[Ibl, OLIECHUBATh KaueCTBO CBOEr0 BKJIaJa B
00N MPOYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM YHaCTHUKAMH B3aUMOIEHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM HMMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl PEeIICHUN C Y4ETOM
HOBOW MH(OpMaInu.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYeCKOU 3a/1auu;
MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUH 3a]1a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OLICHMBATb COOTBETCTBUE pPe3ysbTaTa AEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUAM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMIXKEHUS 1M, HaXOAWUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce 0OOydaroIIMiicS TMONMYYUT CIEAYIOLUIUME IpEeaIMETHBIC
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbimonHsaTe, couetas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeThyecKkue IEHCTBUS C
paluMOHaIbHBIMH YHCIAMHU.

HaxonuTe 3HaueHHWs] YHCIOBBIX BBIPAKEHHUH, NPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amMKUCH YUCEN K IpYyrod (MpeoOpa3oBhIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUM YUCIIOBBIX
BBIPAKCHUI. BBINOIHATE JEUCTBUA CO CTENIEHSAMH C HATypaJIbHBIMU ITOKA3aTEISIMHU.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3I0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMH pacCMaTpUBaeMbIX OOBEKTOB.

Auaredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BoinonHsaTe npeobpa3oBaHus LEI0r0 BBIPAXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIOIHATE YyMHOXKEHHE OJHOYICHA HA MHOIOYIEH W MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (OPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsITh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpam&éHHOTro
YMHOKCHHS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsS MpaBWiia Mepexoaa OT
UCXOJHOIO YpaBHEHHUS K pPaBHOCWIBHOMY eMy. [IpoBepsATbh, ABISAETCS JIM YUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpadpuueckre METObl IPH PEIICHNUH JIUHEWHBIX YPaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsI Map YUCed, SBISIOUIMXCS peIIeHUEM JTMHEHHOTO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEWHOTO YypaBHEHHUS C JABYMS
HEPEMEHHBIMHU, NOJIb3YACh I'PpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl IByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemiaTth JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM MO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJyYEHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHON IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NmpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJjiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIUE TPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJIWHATHOM IPSIMOIA.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIMX M MaJlbIX YMCEI C MOMOUIbIO JECATUYHBIX IpoOeil u
crene”en uucia 10.

AuredpanyecKkne BbIPaKeHUS

[IpuMeHsTh TOHSATHE CTENEHH C IIeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LIETIbIM MTOKA3aTeIeM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PAIMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU TPAKTUKHU.

YpaBHeHUs M HEpABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHbBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
OpUMEHeHHEeM TIpadUUecKuX TIpeaAcTaBleHuil (ycTaHaBIMBAaTh, HMMEET M YypaBHEHUE WU
cucTeMa YpaBHEHUI pelleHH s, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).



[TepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJeNu C
IOMOIIIBI0  COCTABJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBIA PE3yNIbTaT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[lonumMaTh ® WCHONB30BaTh  (DYHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYCHUS), ONPENCISITh 3HAa4eHHWE (QYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIpeNieNIATh CBOWCTBA (PYHKUUH 110 €€ TpaduKy.

CrpouTtsb rpaduku eMeHTapHbIX (YHKINN BUIA:

y = kI, y = x2, y = x3y = |X|, y = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 kjacce oOydaronuiics MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIOUYMBATh PAIlHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHS C pallHOHAILHBIMU YHCIAMHU, COYETasi YCTHBIC U
NUCHMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs cTENeHEel ¢ HeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPOKCHHIA.

OKpyriisiTh JICHCTBUTEIBHBIC YHWCIIA, BBINOJIHATH MPUKUAKY pPe3yJbTaTa BBIYMCICHHIA,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHBIE W KBaJpaTHbIE YypaBHEHHS, YpaBHEHHS, CBOJIIMECS K HHM,
npocTeiime ApoOHO-paMOHAIbHbIE YPaBHEHUS.

Pemarh cuctemsl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CUCTEMBI TBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcToBBIe 3amauM  anreOpanyecKMM CHocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHUS WJIM CUCTEMBI IBYX YPAaBHEHUH C IByMS MIEpPEMEHHBIMHU.

[TpoBoauTH MpoOCTEHIIME UCCIEIOBAHNS YPABHEHUH U CHUCTEM ypaBHEHHI, B TOM YHCIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JM YpaBHEHHE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300pakaTh peIlIeHHe
HEpaBEHCTB HAa YMCJIOBOU MPSIMOI1, 3aITUCHIBATh PEIIEHHE C TTIOMOIIBIO CHMBOJIOB.

Pemrate cuCTeMBl JHHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, W300pakaTh pEIICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSIMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a]1ad.

DOyHKIUHA

Pacrio3HaBaTh QyHKITNHM W3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHUE Ha

KOOPJMHATHOMH MI0cKoCcTH TpadukoB GpyHkimil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCMMOCTH OT 3HA4YEHUI KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA

GyHKIHA.



Crtpouts 1 n300paXkaTh CXeMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIUH, ONHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMIO 10  (Gopmyie, TPUBOAUTH  IMPUMEPHI
KBaJIpaTUYHBIX (PYHKINH U3 peabHON )KU3HU, QUIUKH, TEOMETPHUH.

YuciioBble MOCI€10BATETLHOCTH U POTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMONMHATE BBIYMCICHHS C UCIONB30BaHUEM (GOpPMYT N-TO YjieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YHCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33]a4d
U3 pealbHOW OKM3HM (C HCHOJNB30BAaHMEM KAJIBKYIATOpA, NHU(MPOBBIX TEXHOJOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ Konrpoasbnsie | IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBare/IbHbIE
padoThI padoThI
pecypchbl
Uucna 1 BelyucieHus. PanmonanbHubie bubmorexa I[JOK
1 - 25 1 https://m.edso0.ru/7f415b9
yucia
0
bubmuorexa [JOK
2 AnrebpanuecKue BEIPAKCHHS 27 1 https://m.edsoo.ru/7f415b9
0
bubmnoreka IIOK
3 YpaBHEHUS 1 HEPABCHCTBA 20 1 https://m.edsoo.ru/7f415b9
0
bu6anoreka LIOK
4 Koopnunats! u rpadpuku. @yHkunn 24 1 https://m.edsoo.ru/7f415b9
0
bu6anoreka LIOK
5 [ToBTOpenue u 06001IEeHE 6 1 https://m.eds00.ru/7f415b9
0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5) 0




8 KUIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ Konrpoasbnsie | IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
but6mmoreka [IOK
1 Uucna u Beruucnenus. Kpajparasie KopHU 15 https://m.edsoo.ru/7f417af
8
Yucna u BeruricneHusi. CTeneHb ¢ HeIbIM bubmorexa HOK
2 ' 7 https://m.edsoo.ru/7f417af
MOKa3areseM 8
AnreGpanyecKue BhIpaKEeHH bubmorexa HOK
3 PAIHEEICT® BRID ' 5 1 https:/m.edsoo.ru/7f417af
KBanpatublii TpéxuneH 3
AnreGpanyecKue BhIPAKECHH bubmorexa HOK
4 P P ' 15 1 https://m.edsoo.ru/7f417af
AnreGpanueckas ApoOb 3
VYpaBHeHus u HepaBeHCcTBa. KBajpaTHbie bubmorexa HOK
5 P P ' P 15 1 https://m.edsoo.ru/7f417af
ypaBHEHUS 3
YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubmorexa [JOK
6 P . P ’ 13 https://m.edsoo.ru/7f417af
ypaBHEHUU 3
bu6nuorexa [IOK
7 YpaBHenus u HepaBeHCcTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af
8
b K
8 ®yHk1ur. OCHOBHBIE TOHATHS 5 nomorexa [0

https://m.edsoo.ru/7f417af




8

bubnunoreka LIOK

9 Oynaknuu. Yucnosie PyHKITUN 9 https://m.edsoo.ru/7f417af
8
bubnunorexa LIOK
10 [ToBTOpeHHE 1 0000IIEHNE 6 https://m.edsoo.ru/7f417af
8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/ KourpoJusbnbie | IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Hucna v BeruMcieHus. JleicTBUTENbHBIE bubmorera [JOK
1 ' 9 https://m.edsoo.ru/7f419d0
qucIia 8
VYpaBHEHHs U HEPABEHCTBA. Y PAaBHEHHUSI C bubmorexa HOK
2 p . p . 7P 14 1 https://m.edso00.ru/7f419d0
OJTHOM ITepeMEHHOMN g
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubmorexa HOK
3 P . P ' 14 1 https://m.edsoo.ru/7f419d0
ypaBHEHUN g
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso00.ru/7f419d0
8
bu6mmorexa [IOK
5 OyHKIMH 16 1 https://m.edso00.ru/7f419d0
8
bu6mmoreka [JOK
6 Uucnoble NOCIIeT0BATENbHOCTH 15 1 https://m.edso00.ru/7f419d0
8
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A bubmorexa [JOK
7 P ’ B ’ 18 1 https://m.edso0.ru/7f419d0
3HAHUU
8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
N KoanyectBo yacos
o
- Tema ypoka KonTpoabHbie
n/n Bcero
padoTshI
1 ITonsiTHE PALIMOHAIIBHOTIO YUCIIA 1
5 Apudmernueckue 1eicTBUS C 1
panMoOHATEHBIMU YUCIIAMH
3 Apudmernueckue 1eicTBUS € 1
palMOHATIBLHBIMU YUCIIAMU
4 Apudmernueckue 1eicTBUS € 1
paLMOHATIBHBIMU YUCIIAMU
5 Apudmernueckue JeHCTBUS C 1
paLMOHATIBHBIMU YUCIIAMU
6 Apudmernueckue IeHCTBUS C 1
panMoOHATFHBIMHU YUCIIAMH
7 CpaBHeHue, ynopsJ0uMBaHue 1
palMoOHATBHBIX YHCET
3 CpaBHeHue, yrnopsouMBaHue 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, yrnopsJouMBaHue 1
palMOHATIBHBIX YHCEI
10 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIEM 1
11 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
12 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
13 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIEM 1
14 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
15 Penrenne oCHOBHBIX 33/1a4 Ha ApoOH, 1
IPOILIEHTHI U3 PEATbHOM MPAKTUKH
16 Pemenre oCHOBHBIX 3a/1a4 Ha ApooOH, 1
IPOILIEHTHI U3 PEATbHOM MPAKTUKH
17 Pemenne oCHOBHBIX 337124 Ha 1pooH, 1
MPOIICHTHI U3 PEATBHON MPAKTHKH
18 Penrenne oCHOBHBIX 33/1a4 Ha ApoOH, 1
MPOIICHTHI U3 PEATBHON MPAKTHKH
19 [Tpu3Haku AETUMOCTH, PA3IOKEHHS Ha 1
MHOXHTEIH HATYPaJIbHBIX YHCEI




HpI/I3HaKI/I ACIIMMOCTH, pa3IOKCHUA Ha

20 MHO>KUTEIH HATypaJIbHBIX YUCell

21 Peanbubie 3aBucumoct. [Ipsamas u
oOpaTHasi MPONOPLHOHATBHOCTH

99 Peanbubie 3aBucumoct. [Ipsamas u
oOpaTHasi MPONOPLHOHAIBHOCTH

93 Peanbubie 3aBucumoct. [Ipsamas u
oOpaTHasi MpONOPLHUOHAIBHOCTH

24 PeanpHble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPLHOHATBHOCTH

o5 KonTponbhas pabota no Teme
"PanuoHnanbpHable ynuciaa'

26 bykBeHHbIE BbIpaKEHUS

97 [Tepemennsie. JlomycTHMbIE 3HAUYCHHS
HEepPEMEHHBIX

28 DopmyIbl

29 DopmyItbl
[TpeoOpa3oBanue OyKBEHHBIX BBHIPAKEHUH,

30 packpeITHE CKOOOK U TIPUBEICHUE
MOJI0OHBIX CIaraeMbIX
[TpeoOpazoBaHne OYKBEHHBIX BBIPAKEHUH,

31 pacKpbITHE CKOOOK M TIPUBEICHHE
MOJI0OHBIX CIaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX BbIpaKEHU,

32 pacKpbITHE CKOOOK M MPUBEICHHE
MOJI0OHBIX CIaraeMbIX
[TpeoOpa3oBanue OyKBEHHBIX BBIpAXKEHUH,

33 packpeITHE CKOOOK U PUBEACHUE
IMOAOOHBIX ClIara€MBbIX

34 CBoiicTBa CTENEHU C HATYPAJIbHBIM
nokasaresieM

35 CBoliCTBa CTENEHU C HATYpPaJIbHBIM
nokasaresieM

36 CBoiiCTBa CTENEHU C HATYpPaJIbHBIM
noKa3aTresieM

37 MHorousIeHbI

38 MHorouseHsl

39 Cnosxenue, BBIMUTaHUE, YMHOXKEHHE

MHOI'OYJICHOB




CJ'IO}KeHI/Ie, BbIYUTaHUEC, YMHOXKCHHC

40 1
MHOTOYJICHOB
41 CrnoxeHue, BBIYUTAaHHE, YMHOKCHHE 1
MHOTOYJICHOB
42 CrnoxeHue, BBIYUTAaHHE, YMHOKCHHE 1
MHOTOYJICHOB
43 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS 1
44 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1
45 @opMyJIbl COKPAILIEHHOTO YMHOXKEHUS 1
46 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1
47 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 1
48 Pa3noxeHne MHOro4J€HOB HA MHOKUTEIN 1
49 Pa3noskeHrne MHOTOUYJIEHOB HA MHOXKHUTEIN 1
50 Pa3nosxeHrne MHOTOUYJIEHOB HA MHOXKUTENN 1
o1 PaznoxxeHne MHOrO4JIEHOB Ha MHOKUTENH 1
59 KonTponbhas pabota no Teme 1
"AnreOpanyeckue BhIpaxeHus"
53 VYpaBHeHue, npaBuiIa NpeoOpa3oBaHUs 1
YpaBHEHMs, PABHOCUIIBHOCTh YPaBHEHUH
JIuneliHOEe ypaBHEHHE C OAHOU
54 NIEPEMEHHOM, PEIIEHNE JINHENHBIX 1
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJHOU
55 NIEPEMEHHOM, PEIIEHNE JINHENHBIX 1
yYpaBHEHUNU
JIuHeitHoe ypaBHEHUE C OJHOU
56 NIEPEMEHHOM, peleHne JINHEHHBIX 1
yYpaBHEHUN
57 Pemenue 3amay ¢ MOMONTBI0 YpaBHEHUN 1
58 Pemienue 3agau ¢ moMoIIbIO YPaBHEHHI 1
59 Pemienne 3aga4u ¢ noMoOIIbIO YPaBHEHH I 1
60 Pemenwe 3a/1a4 ¢ MOMONIBI0 YpaBHEHUH 1
61 JIuneliHOEe ypaBHEHHE C IBYMS 1
NEPEMEHHBIMH U ero rpaduk
62 JIuneliHOEe ypaBHEHHE C IBYMS 1
HEPEMEHHBIMU U ero rpaduk
63 Cucrema IByX JUHEUHBIX YPaBHEHUH C 1

ABYMs ICPEMCHHBIMUA




Cucrema JIByX JUHEUHBIX YpaBHEHUH C

64 1
JBYMs IIEpEMEHHBIMU

65 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
JBYMs IIEpEMEHHBIMU

66 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
JBYMs TIEpEMEHHBIMU

67 Pemenue cucrem ypaBHEHHIA 1

68 Pemenue cucreM ypaBHEeHUM 1

69 Pemenue cucrem ypaBHEHHIA 1

70 Pemmenue cuctem ypaBHEeHUIt 1

71 Pemmenue cuctem ypaBHeHUit 1

79 KonTponbHas padota no teme "JIunelinble 1
ypaBHeHuUA"

73 KoopannaTa Toukn Ha IpsMOit 1

74 YucnoBble TPOMEXYTKU 1

75 UucnoBble IPOMEKYTKH 1

76 Paccrosiaue Mexy IByMst TOUKaMu 1
KOOPJIMHATHOU IIPSAMOM

77 PaccrosiHue Mex 1y AByMsl TOUKaMH 1
KOOPJMHATHOU IIPSAMOM

78 [TpsMoyronbHas cucTeMa KOOpJHHAT Ha 1
IJIOCKOCTH

79 [IpsMoyronbHas cucTeMa KOOpJMHAT Ha 1
IJIOCKOCTH

80 [Tpumeps! rpaduKoB, 3aTaHHBIX 1
bopmynamu

81 [Tpumeps! rpauKoB, 3a1laHHBIX 1
bopmynamu

82 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu

83 [Tpumeps! rpauKoB, 3aJaHHBIX 1
bopmynamu

84 Yrenue rpaduKoOB peasbHbIX 1
3aBHCHMOCTEN

85 Yrenue rpaduKoOB peasbHbIX 1
3aBHCHMOCTEN

86 [TousiTue QyHKIHH 1

87 ['padux pyHKIUN 1




88 CaoiicTBa GHyHKIIHHA 1
89 CgoiicTBa (yHKIMH 1
90 Jlunetinas QyHkIus 1
91 Jlunetinas QyHkIus 1
92 [TocTpoenue rpaduka TUHEHHON QyHKIHH 1
93 [TocTpoenue rpaduka TUHEHHON (YHKITUN 1
94 I'padux bynkmmm y =[x| 1
95 I'padux Gynkmm y =[x| 1
96 KoHTpoinbHas pabora 1o Teme 1
"Koopnunats! u rpaduku. OyHkoun"
[ToBTOpEHNE OCHOBHBIX MOHATHHI U
97 METOJIOB Kypca 7 kiacca, 00001ieHue 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX OHATUHI U
98 METOJIOB Kypca 7 Kiacca, 06001eHne 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHHU U
99 METOJIOB Kypca 7 kiacca, 00001ieHue 1
3HAHUHT
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
100 METOJIOB Kypca 7 kiacca, 00001eHue 1
3HAHUHT
101 Hrorosast koHTpoIbHAS paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOJIOB Kypca 7 Kitacca, 00001IeHne 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




8 KUIACC

KoauuecTBO 4acoB

[1]
Jl:;-n Tema ypoka Beero KonTposbHbie
padoThI

KBanpaTtHblii KOpeHb U3 YHCIIa 1

2 [TonsTie 006 UppaLIOHAIILHOM UHUCIIE 1

3 JlecsiTuuHbIC TPUOTUKCHUS 1
UPPalMOHATILHBIX YHCET

4 JlecsaTHYHBIC TPUOIMKCHHS 1
HPPAIMOHAILHBIX YHCETT

5 JlelicTBUTEIIbHBIC YHCIIA 1

6 CpaBHeHUE IEHCTBUTEIBHBIX YUCEIT 1

7 CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 1

8 Apudmerndeckuii KBaJpaTHIN KOPECHb 1

9 YpaBHeHHE BHIA X2 = a 1

10 CRoiicTBa apu(PMETHICCKUX KBAJAPATHBIX 1
KOpHeH

1 CaoiicTBa apuMeTHIecKuX KBaAPATHBIX 1
KOpHEHN

12 [Ipeobpa3oBaHre YHCTOBBIX BBIPAKECHUIH, 1
COJIep>KaIInX KBaJIpaTHbIE KOPHU

13 [IpeoOpa3oBaHMEe YHCIOBBIX BBIPAKCHHM, 1
COJIEpIKaIiX KBaJIpaTHbIE KOPHU

14 [TpeoOpa3oBaHMe YHCITIOBBIX BBIPAKCHHUIH, 1
COJIEpIKaIiX KBaJIpaTHbIE KOPHU

15 [Ipeobpa3oBaHre YHCTOBBIX BBIPAKECHUIH, 1
COJIepIKaIiX KBaJIpaTHbIE KOPHU

16 CremeHsb ¢ HeabIM IMoKa3aTelIeM 1
CrangapTHas 3anmich yncia. Pazmepbl
00BEKTOB OKpYKaroIero Mupa (ot

17 3JI€MEHTAPHBIX YACTHUIL 10 KOCMUYECKUX 1
00BEKTOB), IUIUTEIHHOCTH MPOIIECCOB B
OKpYKaroIleM MUpe

18 CBOMCTBA CTEIEHU C IIEIBIM ITOKa3aTelIeM 1

19 CBOMCTBA CTEIEHU C IIEILIM ITOKa3aTelIeM 1

20 CBolicTBa CTEIICHH C ILIEJIBIM ITOKa3aTeIeM 1

21 CBolicTBa CTCIICHH C ICJIBIM ITOKa3aTeIeM 1




22

CBoiicTBa CTENICHH C ISJIBIM ITOKa3aTeaeM

23 KBanpatsblii TpéxuieH

24 KBanparusiii TpéxuneH

o5 Pa3znoxeHne KBaspaTHOTO TpEXWIEHa HA
MHOXXHTEIN

26 Pasnosxenne kBagpaTHOro TpéxusicHa Ha
MHOXKHTEITN
KonrponsHas pabora o Teme

27 "KBanparusle kopHu. CTeneHu.
KBanpatusiii Tpexusnen"

28 Anrebpanueckast 1poOb

29 JlomycTumble 3HaYeHHsI IEPEMEHHBIX,
BXOJAIINX B ITeOpandecKre BhIPaKEHUS

30 JlomycTumble 3HaYeHHsI IEPEMEHHBIX,
BXOJAIINX B ITeOpanuecKre BIPaKECHUS

31 OcHOBHOE CBOMCTBO ajiredpandeckoin
apodu

32 Coxkparenue apobeit

33 Coxkpatenue apobeit

34 Coxparrenue apobeit

35 CrnoxeHune, BBIYATAaHUE, YMHOKCHHUE U
JelieHne anreOpandeckux Apooei

36 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE U
neneHue anreOpanyeckux Apooeit

37 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHUE U
neneHue anreOpandeckux Apooeit

38 CrnoxeHune, BBIYATAHUE, YMHOKCHHUE U
neneHue anredOpandeckux Apooeit

39 [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKalmx anredpandeckue apoou

40 IIpeoOpa3oBaHue BBIpAKEHHIH,
coJiepKalmx aaredpandeckue Ipoou

41 IIpeoOpa3oBaHue BBIpAKEHHIH,
coJiep Kalux anredpandeckue Apoou
KonrtponsHas pabora no Teme

42 HA n

narebpanydeckas 1poob
Ba/IpaTH BHCHU
43 KBagpatHoe ypaBHEeHUE
44 Hemnonnoe kBagpaTHoe ypaBHEHUE




45 HemnonHoe kBagpaTHOE ypaBHEHUE 1

46 ®opMya KOpHEW KBapaTHOIO YpaBHEHUs 1

47 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1

48 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemienue ypaBHeHMil, CBOAAIMXCA K 1
KBaJIpaTHbIM

59 Pemenue ypaBHeHumil, CBOOAIIUXCA K 1
KBaJIpaTHbIM

53 [Ipocreiimume qpoObHO-paLOHaNIbHbIE 1
YpaBHEHUS

54 [Ipocreiimme 1poOHO-paIMOHAILHBIC 1
YpaBHEHUS

55 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO 1
KBaJIpaTHBIX YPABHEHUM

56 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO 1
KBaJIpaTHBIX YPABHEHUM

57 KonTponbhas pabota no teme 1
"KBanpaTHble ypaBHeHuUs"
JIuHeitHOE ypaBHEHUE C IBYMSI

58 MIEPEMEHHBIMH, €10 IpadUK, IpUMEPbI 1
pelIeHrs YpaBHEHUH B LEJIbIX YUCIIaX
JInneniHOE ypaBHEHHUE C JBYMS

59 MIEPEMEHHBIMHU, €ro IpaduK, IpUMEPHI 1
pelIeHrs YpaBHEHUH B LENbIX YUCIIaX
JInneniHOE ypaBHEHHUE C JBYMS

60 MEPEMEHHBIMH, €T0 rpaduK, TpUMeEpbI 1
pelIeHrs ypaBHEHUH B LENbIX YUCIIaX

61 Pemenue cucrem 1ByX JTUHEHHBIX 1
YPaBHEHUI C IByMs IEPEMEHHBIMU

62 Pemenue cucrem 1ByX JTUHEHHBIX 1
YPaBHEHUI C IByMS IEPEMEHHBIMU

63 Pemenue cuctem IByX JTUHEHHBIX 1
YpaBHEHUH ¢ ABYMS MTEPEMEHHBIMU

64 [IpuMepsl penieHus: CUCTEM HENMHENHBIX 1
YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU

65 IIpuMepsl penieHus: CUCTEM HEITMHENHBIX 1

YpaBHEHUI ¢ ABYMS MEPEMEHHBIMU




I'paduueckas uHTEpIIpeTalis YpaBHEHUS C

66 JBYMS IEPEMEHHBIMHU U CUCTEM JINHEUHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU
I'paduueckas uHTEpIIpeTalis YpaBHEHUS C

67 JBYMSI IEPEMEHHBIMHU U CUCTEM JINHEUHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU

68 Pemenue TekcTOBBIX 3a/1a4 ¢ IOMOIIbIO
CHUCTEM ypaBHEHUM

69 Pemenue TekCTOBBIX 3a/1a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHUI

70 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHUI

71 UucnoBble HEPABEHCTBA U UX CBOMCTBA

72 UucoBble HEPAaBEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 0/1HOM ITepeMeHHOMI

74 JIuHeiiHbIe HEPABEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEIICHHE

75 JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHON U UX pELICHUE

76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE

77 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX pELICHUE

78 CucreMbl TMHENHBIX HEPABEHCTB C OJHON
IIEPEMEHHOM U UX pELICHUE

79 CucreMbl TMHENHBIX HEPABEHCTB C OJHON
IIEPEMEHHON U UX pELICHHE
N3o0pakeHue penieHus THHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOU
psAMOI
N3o0pakeHune penieHus THHEHHOTO

81 HEPaBEHCTBA U UX CHCTEM Ha YUCIIOBOU
psAMOI

82 KonTponbHas padboTa no remam
"HepasencrBa. Crucremsl ypaBHEHUN"

83 [MonsaTne GyHKIINN

84 OO6nacTp ornpeieNeHUus] © MHOXKECTBO
3HaYeHUH PYHKUIUU

85 Cnioco0wl 3a1anust GyHKITUN




86 I'paduk Gyakmmm 1

87 CaoiicTBa GyHKINH, UX OTOOpaKEHUE HA 1
rpaduke

88 Urenue u noctpoenue rpagukoB GyHKIUN 1

89 [Tpumeps! rpadukoB GyHKITUH, 1
OTPaXKaIOIIUX PeaTbHBIC TIPOIIECCHI
DYHKINN, OMUCHIBAIOIIUE MPSIMYIO U

90 00paTHYIO ITPOIOPIIMOHAIbHBIC 1
3aBUCUMOCTH, MX I'pauKu

91 I'umep6ona 1

92 I'umep6ona 1

93 I'paduk Pynkuuu y = x? 1

94 I'padux pyskum y = x? 1
Oyukmum Y =X3, Y = X3,y = VX, ¥y = [x;

95 rpaduuecKoe pelieHne ypaBHEHUH 1 1
CUCTEM ypaBHCHUU
Oyrkiuu Y =X,y =X,y = VX, y = [x[;

96 rpaduuecKoe pelieHne ypaBHEHUH 1 1
CUCTEeM ypaBHEHUU

97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU I

08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB 1
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN

99 [ToBTOpEHME OCHOBHBIX MOHATHUI U METO/IOB 1
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN

100 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 u 8 KjaccoB, 000011eHne 3HaHU I

101 Hrorosast koHTpopHAs paboTa 1

102 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHIE 3HAHUIA

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




9 KIIACC

KoanyecTBo 4acos

Ne
Tema ypoka KonTpoJbHbIe
n/n Bcero
padoThI

PannonanbHble unciia, uppaloHaIbHbIe

1 YHpclia, KOHEYHEIE U OECKOHEUHEIE 1
JecATUYHbIE JpoOu
MHOXECTBO JCHCTBUTEIBHBIX YHCE]L,

2 NEUCTBUTEIILHBIE YNCIIa KAK OECKOHEUYHBIE 1
JecATUYHbIE JpoOu
B3anMHO 01HO3Ha4YHOE COOTBETCTBUE

3 MEX/1y MHOXECTBOM JEHCTBUTENbHBIX 1
qucesl 1 MHOXKECTBOM TOUEK KOOPAUHATHON
MpSAMOit
CpaBHeHHE 1eHCTBUTENIBHBIX YHCET,

4 apu(pMeTHYECKHIE JeHCTBUS C 1
NEHCTBUTENbHBIMU YUCIIaMU

5 [TpubnmxEHHOE 3HAYCHNE BETUYNHBI, 1
TOYHOCTb MPUOJINKEHUS
OxpyrieHne uncen 1
OxpyrieHne uncen 1

3 [Ipukuaka 1 oleHKa pe3yabTaToB 1
BBIYMCIICHUI

9 [Ipukuaka 1 oleHKa pe3yabTaToB 1
BBIYMCIICHUI

10 JInnenHoe ypaBHeHue. Pemenue 1
YPaBHEHUN, CBOJALINXCS K TMHEUHBIM

11 JInnenHoe ypaBHeHue. Pemenue 1
YPaBHEHUH, CBOJALINXCS K TMHEUHBIM

12 KBagparHoe ypaBHenue. Pemenne 1
YpaBHEHUM, CBOAIIUXCS K KBaAPAaTHBIM

13 KBagparHoe ypaBHeHnue. Pemenue 1
YpaBHEHUM, CBOAIIUXCS K KBaAPAaTHBIM

14 bukBaapaTHble ypaBHEHUS 1

15 bukBaapaTHble ypaBHEHUS 1
[Ipumepsl penieHus: ypaBHEHUN TPETheU U

16 YeTBEPTOM CTEMEHEN PA3JIOKEHUEM Ha 1
MHOXKHUTEN




[IpuMepsl perieHus: ypaBHEHUN TPEThEeU U

17 YETBEPTOU CTENICHEH pa3IOKEHUEM Ha
MHOKHTEIIN

18 Pemenne npoOHO-paniOHATBHBIX
YpaBHEHUH

19 Pemenue 1poOHO-paliMOHaIBHBIX
YpaBHEHUH

20 Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM METOA0M

21 Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM METOA0M

29 Pemrenne TekcTOBBIX 3a/1a4
anredpanvyecKuM METO10M

23 KonTponbHas padota no teme "YpaBHeHus
C OJTHOM TIepeMeHHOM1"

24 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U €I0
rpaduk

o5 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U €I0
rpaduk

26 Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE

27 Cucrema 1ByX JTUHEHHBIX YpaBHEHHI ¢
JBYMsI IEPEMEHHBIMU U €€ pelleHue

28 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pelleHue

29 Cucrema 1ByX JTUHENHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3

30 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETICHU
Pemenne cucreM nByX ypaBHEHUH, OTHO U3

31 KOTODPBIX JIMHENHOE, a APYroe — BTOPOI
CTETIEHU
Pemrenne cucreM nByX ypaBHEHUH, OTHO U3

32 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETIEHU
Pemenne cucreM nByX ypaBHEHUH, OTHO U3

33 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH
CTETeHU

34 I'padrueckas uHTEpIIpETaLINs CUCTEMBI




YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

Pemenne TekCTOBBIX 3aJa4

35 1
anreOpandecKuM crocooom

36 Pemienue TekcToBbIX 3a1a4 1
anredpanvecKuM crocooom

37 Kontposbnas padota nmo teme "CucreMbl 1
ypaBHEHU"

38 YucioBble HEPAaBEHCTBA U MX CBOWCTBA 1

39 UwucioBble HEPABEHCTBA U UX CBOMCTBA 1

40 JIuHeiiHbIe HEPABEHCTBA C OJHOM 1
[IEPEMEHHOM U UX pelleHHe

41 JIuHeliHbIe HEPABEHCTBA C OJHOMN 1
[IEPEMEHHOMN U UX pelleHHe

42 JIuHeliHbIe HEPABEHCTBA C OJHOMN 1
IIEPEMEHHOM U UX pELICHUE

43 CucTeMbl TMHEWHBIX HEPABEHCTB C O/IHOM 1
IIEPEMEHHOM U UX pELICHUE

44 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHOM 1
[IEPEMEHHOMN U UX pelleHHe

45 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHOM 1
MIEPEMEHHOMN U UX pelleHHne

46 KBagpaTHble HEPaBEHCTBA U UX PEILLICHUE 1

47 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1

48 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE 1

49 KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE 1

50 KBanpaTHble HEpaBEHCTBA U UX PEILICHUE 1
I'paduueckas MHTEpHIpeTaIUsl HEPABEHCTB

51 U CUCTEM HEPABEHCTB C JBYMs 1
NePEMEHHBIMU
I'paduueckas MHTEpIIpEeTAIUs HEPABEHCTB

52 U CUCTEM HEPABEHCTB C JBYMs 1
NIEPEMEHHBIMU

53 KonTponbhas pabota no teme 1
"HepaBencrsa"

54 KBanpartuunas ¢pyHkius, e€ rpaduk u 1
CBOMCTBA

55 KBagpatuunas ¢pyHkuus, e€ rpaguk u 1
CBOMCTBA

56 KBagparuunas ¢pyHkuus, e€ rpaguk u 1




CBOMCTBA

[Tapaboina, KOOpAMHATHI BEPIIMHBI

57
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

58 ITapa6ona, KOOpIMHATHI BEPIIKUHBI
1apabosibl, 0Cb CHMMETPUH 11apadoJIbl

59 [Tapa6ona, KOOpIMHATHI BEPIINHBI
1apabosibl, 0Cb CHMMETPHUH 11apaboJIbl

60 [Tapabona, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

61 [Tapabona, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIIbl

62 [Tapa6o:na, KOOpIMHATHI BEPIIKHBI
napabosibl, 0Cb CHMMETPHUH 11apadoJIbl

63 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|

64 I'paduxu Gynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

65 I'paduxu Gynxmmii: y = kx, y =kx + b,
y=Kk/x, y=x3, y=vx, y=[X|

66 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[|

67 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=K/X, y=X°, y=vX, y=IX|

68 I'padpuxu pynxmmii: y =kx, y=kx + b,
y=k/X, y=X°, y=vX, y=IX|

69 KonrtponsHas padora no teme "®yHkumn"

70 [TonATHE YNCIOBOM MOCIEA0BATEILHOCTH
3agaHue nociIe0BaTeIbHOCTH

71 peKyppeHTHOM GopmyIoii u popmyoit N-
IO 4JeHa

7 Apudmernyeckas u reoMeTpudecKas
porpeccuu

73 Apudmernueckas U reoMeTpuyecKas
pOTpeccuu
®opmyIbl N-To wieHa apuPMeTHUeCcKoi 1

74 r€OMETPUYECKON ITPOTPECCUI, CYMMBI
MEPBHIX N YWICHOB

75 ®opmyIbl N-To wieHa apuPMeTHIeCcKoi U

r€OMETPUYECKON ITPOTrPECCUM, CYMMBI




TMCPBLIX N 4JI€HOB

76

®opmyiibl N-ro 4jieHa apupMeTudecKoil u
Ir€OMETPUYECKON ITPOrPECCUM, CYMMBI
IIEPBBIX N YICHOB

77

®opmyIbl N-To wieHa apupMeTHUECKO 1
reOMEeTPUUYECKOI Mporpeccuii, CyMMBbI
MEePBBIX N YICHOB

78

®opmyIbl N-To wieHa apuPpMeTHIeCcKOi 1
reOMEeTPUUYECKOI Mporpeccuii, CyMMBbI
MEPBBIX N YICHOB

79

N300paxeHne wieHOB apuPMEeTHUECKOM U
reOMEeTPUUYECKOI Mporpeccuii TOUKaMu Ha
KOOPJIUHATHON TUIOCKOCTH

80

N306paxeHune wieHOB apuMeTHUECKOM U
reOMEeTPUUYECKOI Mporpeccuii TOUKaMu Ha
KOOPJIUHATHOMN TUIOCKOCTH

81

JIMHEHBIN ¥ YKCTIOHEHIMAIbHBIA POCT

82

Cno’kHbI€ MPOLIEHTHI

83

CroxHBIE IPOUCHTLI

84

KonTponbhas padora no teme "Hucinossle
OCIEN0BATEILHOCTH"

85

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMAaTH3alMs 3HaHUH. 3aIHCh,
CpaBHEHUE, JEHUCTBUS C JEHCTBUTEIbHBIMU
YUCJIAMH, YUCIIOBAs IpsiMast

86

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOIIEHHUSI, TPOIIOPLIUU

87

[ToBTOpenue, 06o0IIEeHNE U
cucreMarusanus 3Hauuid. OKpyrieHue,
MPUOIMKEHUE, OIICHKA

88

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apUPMETHICCKUM
crmocodom

89

[ToBTOpeHme, 0600IEeHNE U
cucTeMaTu3anus 3Hagui. Pemenne
TEKCTOBBIX 33/1a4 apuU(PMETUIECKUM
crmocodom

90

[ToBTOpenue, 0600mEeHNE U




cucTteMaTu3anus 3HaHuu. Pemenue
TEKCTOBBIX 337124 apuPMETHUECKUM
crocoooM

91

[ToBTOpEeHUE, 0600IICHNE 1
cucremarusanus 3Hanui. [IpeoGpazoBanue
areOpanvyecKux BbIPAXKEHUH, JOMYCTUMbIE
3HAa4YeHUs

92

[ToBTOpeHUE, 0600IICHNE 1
cucremarusanus 3Hanui. [IpeoGpazoBanue
areOpanvecKux BbIPAXKEHUI, JOMYCTUMbIE
3HAa4YeHUs

93

[ToBTOpeHUE, 0600IICHNE 1
cucremarusauus 3Hanui. [IpeobpazoBanue
anreOpanvyecKux BbIPAKEHU, JOMYCTUMbIE
3HAa4YeHUs

94

[ToBTOpeHUE, 0600IICHNE 1
cucremarusauus 3Hanui. [IpeobpazoBanue
anreOpanvyecKuX BbIPAKEHU, JOMYCTUMbIE
3HAa4YeHUs

95

[ToBTOpeHME, 0600IICHNE 1
cucremaTusauus 3HaHuil. OyHKIuu:
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX

byHKIUH

96

[ToBTOpenue, 06o0IIEeHNE U
cucremaTtusanus 3Hanuil. OyHKuuu:
MIOCTPOEHUE, CBOMCTBA U3YyUEHHBIX

byHKIUH

97

[ToBTOpenue, 0600IIEHNE U
cucremaTtusanus 3Hanuil. OyHKuuu:
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX

byHKIUH

98

[ToBTOpenue, 0600IEeHNE U
cucrtemaTtusanus 3Hanuil. OyHkuumu:
MOCTPOEHUE, CBOMCTBA U3YyUEHHBIX

byHKIUH

99

[ToBTOpenue, 0600IEeHNE U
cuctemMaTtu3anus 3Hanui. [ paduaeckoe
pelieHre ypaBHEHUH U UX CHCTEM

100

[ToBTOpeHme, 0600IEeHNE U
cuctemMaTtu3anus 3Hanui. ['paduaeckoe
pelIeHne YpaBHEHUI U UX CUCTEM




101 HroroBasi KOHTpOJIbHASA paboTa 1

102 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102
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