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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISE€TCS OIHUM M3 OIOPHBIX KypCOB OCHOBHOTO 0OmIero oOpa3oBaHHs: OHa
o0ecrieynBaeT 3y4yeHHe IPYyTrux AUCLUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U T'YMaHUTapHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIs IPOAOJIKEHUSI 00pa30BaHMs U B MOBCEAHEBHOW JKU3HU.
PazButne y oOydaromuxcsi HaydHBIX IPEICTABICHUA O TMPOUCXOKIEHUM U CYLUIHOCTH
anreOpanyeckux aOCTpakuui, CnocoOe OTPaXKEHUsS MaTeMaTHYECKOW HAayKOW SIBICHHA U
IPOLIECCOB B MPUPOJE U OOLIeCTBE, POJIM MATEeMaTHMYECKOro MOJIEIUPOBAHHUS B HAyYHOM
NO3HAHUU M B MPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHPOBO33PEHHS M KauecTB
MBILIEHHsI, HEOOXOAUMBIX Ul aJalTalud B COBpPEMEHHOM LH(poBoMm obiectBe. M3ydyeHue
anreOpbl 00ecIeunBaeT pa3BUTHE YMEHHs HAOIIOAaTh, CPAaBHUBAThH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHMYHOCTH MBIIIJICHUS, CIIOCOOHOCTH AapryMEHTHUPOBAHHO OOOCHOBBIBAThH CBOU
JeMcTBUSL U BBIBOJBI, (hOopMyIupoBarh yTBepxkaeHus. OcBoeHue Kypca aiaredpsl odecreunBaeTt
pa3sBUTHE JIOTMYECKOTO MBIIUICHUS OOYYalOLIUXCS: OHM HUCHOJNB3YIOT JAEAYKTUBHBIE MU
UHIYKTHBHBIE PACCYXJIEHHUs, 0000IIeHHEe M KOHKPETH3aIHi0, aOCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anreOpe MpennojaracT 3HAYUTENbHBIH OO0BEM CaMOCTOATENBHOM JEATEIbHOCTH
oOyyaroniuxcsi, IO3TOMY CAaMOCTOATEIbHOE pELICHHE 3ajJad  sBISETCA  peaiau3anuen
JeSITeIbHOCTHOTO IPUHLIMIIA 00yYESHHUS.

B crpykType mnporpamMmbel y4eOHOTO Kypca «Anredpa» Ui OCHOBHOTO OOIIEro
00pa30BaHMsl OCHOBHOE MECTO 3aHMMAIOT COAEp)KaTeIbHO-MeTonuYeckue JuHuM: «YHucna u
BBIUMCIICHUS», «ANreOpandyeckue BBIPAKEHUSA», «YPAaBHEHUS M HEPABEHCTBa», «DyHKIMM».
Kaxpaas U3 3TUX cOOEpKaTeIbHO-METOAUYECKUX JIMHUI PAa3BUBACTCS HAa MPOTSDKEHUHU TPEX JIET
U3y4YEHUs Kypca, B3aUMOJIEHCTBYS C JIPYIMMH €ro JMHUSIMU. B xone uzyuenus yueOHoro kypca
00y4aroLMMCs IPUXOIUTCS JIOTHYECKH PACCYXK/aTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M € 3TUM B IporpamMmy yueOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTMKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3[esiax MaTeMaTHMYecKoro oOpa3oBaHMs U
CIOCOOCTBYIOUIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHHUBEPCAJIbHOIO MaTEMaTHYECKOIO
a3bika. CozepkareabHOM M CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Amnredpa» sBisercs
€ro MHTErPUPOBAHHBIIN XapakKTep.

Conepxanne nuHuUM «Uucia M BBIYMCIEHUS» CIY)KUT OCHOBOM JJIsl JAJIbHEHUIIETO
U3YyYEHUs MaTeMaTUuKH, CIIOCOOCTBYET DPAa3BUTHUIO Yy OOYYaroIIMXCSl JIOTMUECKOTO MBbIIIEHUS,
(OopMHUPOBAaHUIO YMEHHUS IOJb30BaThCA AITOPUTMAMM, a TAKXKe MPHOOPETEHUIO MPAKTUYECKUX
HAaBbIKOB, HEOOXOIMMBIX /JIsi MOBCEAHEBHOW >XKM3HHU. Pa3BUTHE NOHSTHA O 4YMCIE HAa ypPOBHE
OCHOBHOTO 00I1[ero 00pa30BaHUs CBA3aHO C PALMOHAJIBHBIMM U MPPALMOHATIBHBIMHU YHCIAMH,
dbopMHUpOBaHWEM TIPEICTABICHUN O JEHCTBUTEIHLHOM YHUCIE. 3aBEPIICHUE OCBOCHUS YHMCIIOBOM
JIMHUU OTHECEHO K cpellHeMY 0011eMy 00pa30BaHUIo.

ConepxaHue JByX anreOpamdyeckux JIMHUH — «AnreOpanyeckue BBIPRXKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (JOPMHUPOBAHUIO Yy OOYUAIOLIMXCSI MaTEMaTHYECKOTO
anmnapara, He0OXOIMMOTIO JJIsl PeIleHUs 3a/lad MaTeMaTUKHU, CMEXHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBaHHBIX 3aga4. Ha ypoBHe OCHOBHOro o0Iero oOpa3oBaHMs y4yeOHBIH Marepuai
TPYNIUPYETCs BOKPYr pPALMOHAIBHBIX BbIpaK€HUH. AureOpa JAEMOHCTpUPYET 3Hau€HUE
MaT€MaTHUKN KaK $3bIKa JUIsl TIOCTPOCHMSI MAaTeMaTHMYECKMX MOJEJEH, ONMUCaHUs IPOLECCOB U
ABJIEHUI peanbHOro Mupa. B 3amaum oOydeHus: anreOpe BXOAST TakKe JaibHEWIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIICHUS, HEOOXOAMMOro, B YaCTHOCTH, JJIi OCBOGHHMS Kypca
nHpOpMATUKK, W OBJIAJEHWE HaBbIKAMU JCAYKTUBHBIX paccyxknenuit. I[IpeoOpaszoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAXXEHUS, CIOCOOHOCTEN K MareMaTn4eckoMy
TBOPYECTBY.

Conepxanue  (QyHKIMOHAJIbHO-TpAUUECKOW  JIMHUM  HAllEJIeHO Ha  IOJy4yeHHe
00yJarOIIMMUCS 3HAHUHN 0 QYHKIHMIX KaK BaKHEUIIIEH MaTeMaTHIeCKOW MOJIEIH JIJIsl OTTUCAHUS U
UCCIIIOBAaHUS Pa3HOOOpPA3HBIX IPOLIECCOB W SIBIEHUM B mpuposne u oOuiectBe. l3ydeHue
Marepuaia CIoCOOCTBYeT pAa3BUTHIO Yy OOydaloIIMXCs YMEHHUS MCIONb30BaTh pa3IuyHbIE
BbIpa3UTENbHbIE CPE/ICTBA SI3bIKa MAareMaTWKU — CIOBECHbIE, CUMBOJIMYECKHE, Ipaduyeckue,



BHOCHUT BKJIaJ B q)OpMI/IpOBaHI/Ie HpeIICTaBJIeHI/IfI O POJIM MAaTCMATUKU B Pa3BUTHUU LIUBUJIU3AIUU
U KYJIBTYPHI.

CornacHo yueOHOMY MIaHy B 7—9 Kiaccax u3ydaeTcst yaeOHbIH Kypc «Anredpay, KOTOpbIi
BKIIIOUACT CICNYIOIIME OCHOBHBIE pasfelbl  couepkaHus: «Yucia W BBIYUCICHUS,
«Anrebpanueckue BIpOKCHUS», « YpPaBHEHUS U HEPABEHCTBA, «DyHKITUI.

Ha n3yuenune yuebHoro kypca «Anredpa» orogutcs 306 gacos: B 7 kitacce — 102 yaca (3
yaca B Hezeno), B 8 kiacce — 102 gaca (3 yvaca B Henento), B 9 kiacce — 102 yvaca (3 yaca B
HEJICIIO).

COAEPKAHUE OBYUEHUA
7 KIIACC
Yucna v BBIYMCICHUS

JpoOu OOBIKHOBEHHBIE W AECATUYHBIC, MEPEXol OT OxHOW (opMbl 3amucu Jpobeil K
apyroi. IloHsTHE panMOHaIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAIOUYMBAHUE PALlMOHAIBHBIX
yrcen. ApudmMeTnueckre ASHCTBUS ¢ pallMOHATILHBIMU uuciamMu. Pernienue 3amga4 u3 peaabHOU
IPAKTUKU Ha 4acTH, HA IPOOH.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTeJIEM: OIpe/eieHHe, NpeoOpa3oBaHUE BBIPAXKEHUNM Ha
OCHOBE OIpezesieHus], 3aIuch OosbuX yucel. [IponeHTsl, 3anuck NpoOLEHTOB B BUJE ApOoOU U
JpoOu B BHJIE NPOLEHTOB. Tpu OCHOBHBIE 3aJlaud Ha MPOLEHTHI, pellIeHHE 3a/1au U3 peabHOM
IIPaKTUKH.

[TpuMeHeHne NPU3HAKOB JEIMMOCTH, Pa3i0KEeHHE HA MHOXKUTEIN HATypaJIbHbIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHast IPONIOPLIUOHAIBHOCTH.

Anrebpanyeckue BbIPaKEHUS

IlepemMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHHS C IMEPEMEHHOM. JlomycThmble 3HAYEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCHMOCTH  MEXIy BeJIMYMHAMM B Buie (OPMYIIbL.
Beraucnenus no ¢opmynam. IIpeobpazoBanne OyKBEHHBIX BBIPAKEHUI, TOXKISCTBEHHO PaBHBIC
BbIpa)KEHUs, TPaBUIa MPeoOpa3oBaHUs CyMM M IPOM3BEIEHUM, MpaBUila pacKpbITUS CKOOOK U
IIPUBEJIEHUS IOJJOOHBIX CJIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEIEM.

Opnounens! U MHoOrowieHsl. CreneHb MHorowieHa. Clio)keHue, BHIYMTAHUE, YMHOXKECHHE
MHOTo4JIeHOB. DOopMynbl COKpalIEHHOIO YMHOMKEHHs: KBaJgpar CyMMBl M KBajgpar Pa3HOCTH.
DopmynpazHOCTH KBaJIpaToB. Paznoxxenune MHOTOYJIEHOB
Ha MHOJKUTEIIN.

YpaBHEHHMS U HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHMs, MpaBuia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCHIIBHOCTb
YpaBHEHUM.

JIuneliHOe ypaBHEHHE C OJHOW IIEPEMEHHOM, YHUCIIO KOPHEW JIMHEHMHOIO YpaBHEHHS,
pelieHyue JMHEWHbIX ypaBHeHUH. CocTaBleHHE YypaBHEHMIl 1O YCIOBHMIO 3afa4yu. Pernenue
TEKCTOBBIX 3a/a4 C [IOMOILbI0 YPaBHEHU.

JluneitHoe ypaBHEHHE C ABYMs NepeMeHHBbIMU U ero rpaduk. Cucrema IBYX JHMHEHHBIX
YpaBHEHHMH ¢ JBYMS NepeMEeHHbIMH. PelneHne cucteM ypaBHEHHMH CIOCOOOM MOACTAHOBKH.
IIpuMeps! pereHns TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHUM.

DyHKIMHU

Koopaunara toukm Ha mnpsMod. YucioBble NpOMEXYTKH. PaccrossHue Mexay IByms
TOYKAMH KOOPAUHATHOU NPSMOM.

[MpssmoyronpHas cucrema koopauHatr, ocu Ox m Oy. AOcimcca W OpauHAaTa TOYKH Ha
KOOpAMHATHON muiockocTu. [lpumepsl rpadukoB, 3agaHHbIX (QopMmyrnamu. UteHue rpaukoB
peasnbHbIX 3aBucuMmocTed. [lonstue @ynkunu. I'papux ¢ynkuun. CBoiicTBa (QyHKUIHUH.
Jluneiinas ¢ynkuus, e€ rpaduk. I'papux ¢pynkuuu y = [x|. I'paduueckoe pemieHre JIMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHUM.



8 KJIACC
Yucna v BBIYKCICHUS

KBagparubiii kopenb u3 uucna. Ilonstue 00 wuppauuoHasbHOM uucie. JlecsTuuHble
npUOIVKEHUST UPPAlMOHANBHBIX dncen. CBoiicTBa apupMETHIECKUX KBAJPAaTHBIX KOPHEH U MX
IPUMEHEHHE K IPeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUM M BbIUMCIEHUSAM. JleficTBUTENbHBIE
yucia.CTeneHsb ¢ LenbIM IoKa3areneM U e€ cBoiicTBa. CTaHgapTHas 3alUCh YUCIIA.

Anrebpanueckue BbIPaXKEHUs

KBaaparHblil TpEXUIECH, pa3IOKEHUE KBAJAPATHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpandeckas apoOb. OCHOBHOE CBOWCTBO anredOpanmdeckord Apoou. CroxeHwue,
BBIUYUTAHNE, YMHOXCHHE, JIeIeHUe anreOpandeckux ApoOei. PanmoHanbHbIe BBIpaXKEHUS U MX
npeoOpa3zoBaHue.

VYpaBHEHMS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMyna KOpHEW KBaJpaTHOro ypaBHeHMsA. Teopema Buera.
Pemenne ypaBHEHHH, CBOAALIMXCS K JMHEWHBIM M KBaapatHbIM. llpocreiimme apoOHO-
paloHaIbHbIE yPaBHEHUS.

I'papuueckass uHTEpHpeTanusi ypaBHEHUH C JIByMs MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YPaBHEHUH C JBYMs IEpeMeHHbIMH. lIpuMepsl pelieHus cucreM HEIMHEHHBIX YPABHEHHH C
JIByMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/1au aJIreOpandeckiuM CocoOoM.

YucnoBble HEpaBEHCTBA M WX CBOMCTBA. HepaBeHCTBO € OIHOW IEPEMEHHO.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C ONHOW IepeMeHHOH. CHCTEeMBbI
JIMHEHHBIX HEPABEHCTB C OJIHOW IIEPEMEHHOM.

DyHKIMHU

[Tonstue ¢pynkumu. O61IacTh ONMpENENeHUs U MHOXKECTBO 3Ha4eHU (yHkmmu. CriocoOs!
3a1aHusl QYHKIIHA.

I'padpuk ¢dynkumun. Yrtenue cpoiictB ¢yHkuuu mo e€ rpaduky. [Ipumepst rpaduxoB
(byHKIUH, OTpa)karoLIMX peaslbHbIe IPOLIECCHI.

@YHKIMY, ONUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPONOPLUOHAJIbHBIE 3aBUCHUMOCTH, UX
rpapukn. OyHKIHK Y = X2, Y = X3, y = \X, y=|X|. [pacduueckoe peleHne ypaBHeH il # CHCTEM
YpaBHEHUM.

9 KJIACC
Yucna v BIYUCICHUS

ParyionanbHble 4nciia, UppalMOHANbHbBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE JECATHUYHBIC
npobu.  MHOXECTBO JAEWCTBUTENbHBIX YHUCEN, JAEUCTBUTEIbHBIE YHCIa KaK OECKOHEUHbIE
JeciITUYHble  apoOu.  B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXJIY  MHOXECTBOM
JICHCTBUTEIIBHBIX YMCE U KOOPIANHATHOMN MPSAMOH.

CpaBHEHUE NEHCTBUTENBHBIX 4YHCed, apupMETHYEeCKHe HEUCTBUS C JIeHCTBUTENbHBIMU
YUCIIAMHU.

Pa3zMepbl 00BEKTOB OKPYKAIOLIET0 MUPA, UTUTEIBHOCTD MTPOLIECCOB B OKPYKAIOIEM MUPE.

[TpuOnux€HHOE 3HAUEHUE BEIWMYMHBI, TOYHOCTh MNpHUOMIKEeHUs. OKpyIJeHHe YHCed.
IIpukuaka v OLEHKA pe3yJIbTaTOB BBIYUCICHUMN.

VYpaBHEHMS 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOIAIIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHMe. Penienne ypaBHeHH, CBOAAIIMXCS K KBalpaTHbIM. bukBaipaTHOe
ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEW M 4ETBEPTOM CTEIEHEW pa3IOKEHHEM Ha
MHO>KHTEIIN.

Pemenne  apoOHO-palMOHANBbHBIX  ypaBHeHMH.  PemieHue  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ JByMs NEpEeMEHHbIMM U ero rpaduk. PemieHue cucteMm AByX JIMHEHHBIX
YpPaBHEHU C JByMs IIEpEMEHHBIMU. PellleHne cucTeM JBYyX YpaBHEHHW, OJHO M3 KOTOPBIX



JUHEWHOe, a Ipyroe — BTOpoil cTeneHu. ['paduueckas MHTEpIIpETAlUs CUCTEMbl YpaBHEHUH ¢
JIByMsI IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 aJIre€OpandecKiuM CIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM. PelieHue cucreM JMHEHHBIX
HEpaBEHCTB ¢ OfHOM nepemeHHO. KBajparHble HepaBeHCTBa. I'paduueckas MHTEprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsl [IEPEMEHHBIMMU.

OyHKIINU

KBagparnunas ¢ynkums, e€ rpadux u cBoiictBa. [lapabomna, KOOpAMHATHI BEPIIMHEI
napaboJIbl, 0Cb CHMMETPHUH 11apadoJIbl.

Tpaukn pysxmmii: y =kx, y =kx + b, y=k/x, y=x3, y = X, y = |x| 1 ux cBoiicraa.

YucaoBble MOCIEN0BAaTEIbHOCTH U IIPOrPECCUn

[TonsiTve YUCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIIbHOCTH PEKYPPEHTHOM
dbopmysoit 1 hopMysoi N-ro wieHa.

Apudmernueckas 1 reomerpudeckas mnporpeccur. PopMmyibl N-ro WwieHa apuMETHUECKON |
reOMETPUYECKON IPOrPECCUi, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne wieHOB apu(PMETUUYECKOM M TeOMETPUYECKOl IMporpeccuil TouykamMu Ha
KOOPJIMHATHOM IUIOCKOCTHU. JINHENHBIN U SKCIIOHEHIMAIBbHBIN pOCT. CII0KHBIE IPOLICHTHI.

IIVTIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCcTHBIE  pe3y/bTaThbl OCBOGHUS  MporpaMMmbl  y4eOHOro  Kypca  «AnreOpa»
XapaKTEePHUIYIOTCS:

1) marpuoTHYecKoe BOCIUTAHUE:

MPOSBIICHUEM HHTEpeca K TMPONILIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLICHHEM K JOCTHKEHUSM PpPOCCHIUCKMX MATEMATHKOB M POCCUUCKOU
MaTeMaTHYeCKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUI B JPYIMX HAyKax W MPUKIIATHBIX
chepax;

2) rpakIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OO0SI3aHHOCTEH TpaKJaHWHA M peau3alliid €ro Ipas,
MPEICTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHUM, TPOIEAYpP TPaXAAaHCKOTO OO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KICHHIO TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHXKEHUI
HayKH, 0CO3HAHHEM BaYKHOCTH MOPATbHO-3TUUECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpynoBoe BocniuTaHue:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUHM NPAKTUYECKHUX 3a7ady MaTeMaTH4eCKOU
HaIpaBJICHHOCTH, OCO3HAHUEM BXXHOCTH MAaTEMaTHYECKOTO0 0Opa30BaHUsS Ha MPOTSIKEHUH BCEH
JKU3HU ISl YCTIENTHON MPOo(deCCHOHANBHOM NEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHMEM WHAWBUIYaTbHON TPaeKTOpPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CITOCOOHOCTBIO K JMOIMOHAIBFHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MaTeMaTHYeCKHUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHUN, YMEHUIO BUIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEHHOCTH HAYYHOT'O MIO3HAHMS:

OpUEHTAINEH B JEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEIIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMAaHUEM
MaTeMaTH4ecKol Haykd Kak c(epbl 4YeIOoBEYECKOW NeATeNbHOCTH, ITAloB €€ pa3BUTHI U
3HAYUMOCTH JIJIsI Pa3BUTHSI [IMBWIIM3AIINHN, OBJIAJICHUEM SI3IKOM MAaTEMaTHUKH U MaTeMaTU4eCKOn



KyIBTYpOH Kak CpEICTBOM TIO3HAHUS MHpa, OBJAJEHHUEM MPOCTEHIIMMH  HaBBIKAMHU
HCCIIEZIOBATEIILCKOM eI TEIbHOCTH;

6) pu3uueckoe BocnuTanue, GopMupoBaHNe KYJILTYPHI 310POBbSI H IMOIIMOHATBLHOTO
0J1aromoJryausi:

TOTOBHOCTBIO TPUMEHATh MaTeMaTW4YeCKHe 3HAHUS B MHTEpEcax CBOETO 3/10POBbS,
BEJICHHS 37I0POBOTO 00pa3a KM3HHU (310pOBOE MHUTaHHE, COANTAaHCUPOBAHHBIA PEXHUM 3aHITUH U
OTAbIXa, perymspHas (u3nyecKas aKTUBHOCTBH), C(HOPMHPOBAHHOCTHIO HAaBBIKA pEQIICKCHH,
NPU3HAHNUEM CBOETO ITPaBa Ha OMIMOKY M TaKOTO K€ IPpaBa JIPyroro 4ejoBeKa;

7) IK0JIOTHYEeCKOe BOCTIUTAHHE:

OpHEHTAllME HAa MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHUH UL peleHHs 3agad B 00JacTu
COXPAaHHOCTH OKPYKAloIell Cpenpl, IUIAHUPOBAHHS IIOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
MOCTICICTBUM JUII OKPYKAIOLIeH Cpelbl, 0CO3HAHMEM INIO0AJbHOrO XapakTepa IKOJIOTHYECKHX
npoOJieM U ITyTel UX pelIeHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSIM COHHATBLHON ¥ MPUPOIHON Cpebl:

TOTOBHOCTBIO K JIGHCTBUSIM B YCIIOBUSIX HEOINPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYI0 JeITeIIbHOCTh, B TOM YHCJIE YMEHHE YYUTHCS Yy JPYTUX
JFONEH, MpHOOpEeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIICTCHIIUU W3
OIIBITA IPYTHX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHWU HOBBIX 3HAHWH, B TOM 4HcCIe (HOPMYINPOBATh HICH,
HOHSTHS, THIOTE3bI 00 00BEKTaX M SBJICHUSX, B TOM YUCIIC paHee HEM3BECTHBIX, OCO3HABATh
neUIHUTE COOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, IIJIAaHNPOBATh CBOE pa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CUTYallMIO, BOCHPHHUMATh CTPECCOBYIO
CHUTYallMI0 KaK BBI3OB, TPEOYIOIINH KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMBIE PEIICHHUS M
JeWCTBHA, (OPMYITUPOBATH U OLICHUBATh PUCKH U MOCIEACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbHI

ITo3naBare/ibHbIC YHHBEpPCAJIbHbIC Y4eOHbIe NeliCTBUSA

Ba3oBble Jioruyeckue eiicTBus:

. BBISIBIISAITh M XapaKTE€PU30BaTh CYIECTBEHHbIC IMPHU3HAKM MaTreMaTH4eCKHX OOBEKTOB,
NOHATUHM, OTHOWIEHWA MEXJIy MNOHATUAMH, (OpMYIUPOBaTh  ONpENENeHUuss IOHATHH,
yCTaHABIMBATh CYLIECTBEHHBIM MPU3HAK KIACCU(PUKAUMU, OCHOBaHUSA JUIsi 0000lIeHus u
CPaBHEHHUsI, KpUTEPUX ITPOBOJMMOTO aHAJIN3A;

. BOCIPUHHUMATh, (OPMYIHUPOBAaTh M NPeoOpa3oBbIBATh CYXKIEHUSA: YTBEPAUTEIbHBIE U
OTpHIIATeNbHbIE, €IMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHBIE;
. BBISIBJISITH MaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpeYrs B (axTax,

JAHHBIX, HAOMIONGHUSAX M  YTBEPXKACHUAX, TMpeliaraTb KPUTEPUM AN BbISIBICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUHIA;

. JIeJIaTh BBIBOABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIIOYEHU M, YMO3AKIIOYEHHH 110 aHAJIOTUH;
. pa3buparh JA0Ka3areiabCTBA MAaTEMaTUYECKUX YTBEPXKJIEHUH (MpsSMbIEe U OT MPOTUBHOIO),

OPOBOAUTH  CAMOCTOSITEJIbHO  HECJOXKHBIE  J0Ka3aTelIbCTBA  MaTeMaTHUeCKUX  (DakTos,
BBICTpauBaTh AapryMEHTAallMI0, TPUBOAUTH NPUMEPbl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKJICHHS;

. BbIOMpaTh Ccroco0 pemnieHus yd4eOHOW 3ajauu  (CpaBHUBaThb HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJjee TMOAXOMAIMH C Y4ETOM CaMOCTOATENBHO BBIJEIECHHBIX
KpUTEPUEB).

basoBble uccienoBare/bCKUe 1eHCTBHA!



. HCIOJIb30BaTh BOIIPOCHI KaK UCCIEI0BATENbCKUN HHCTPYMEHT MO3HAHUS, (OPMYIIHPOBATH
BOMPOCHI, (PUKCHUPYIOLIUE MPOTUBOPEYHUE, MPOOIEeMY, CAMOCTOATEIBLHO YCTaHABIUBATH UCKOMOE U
JTaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIIUIO, MHCHHUE;

. MIPOBOJIUTH IO CaMOCTOSTEIbHO COCTABICHHOMY IUIaHY HECIOXKHBI HSKCIEPUMEHT,
HEOOJIBIIIOE WCCIEOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTW4ecKoro OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

. CaMOCTOSTENLHO (OpMYTUPOBaTH 000OIIEHHUS M BBIBOJBI IO pe3ylbTaraM MPOBEAEHHOTO
HAOJIOIEHNUs, UCCIIEZIOBAHNUS, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaToOB, BHIBOJIOB U
000011IEHHI;

. MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKe BbIIBUraTh MPEIOIOKEHHUS O
€ro pa3BUTHU B HOBBIX YCIOBHSX.

Pabora ¢ nndopmanmeii:

. BBIBJIATH HEAOCTATOUYHOCTh M M30BITOYHOCTh MH(OPMALIUH, TaHHBIX, HCOOXOAMMBIX ISt
pelIeHus 3aa4H;

. BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBAaTh M WHTEPIPETUPOBATh HH(POPMALIUIO
Pa3IUYHBIX BUIOB U (POPM IIPEICTABICHUS;

. BbIOMpaTh (popMy mpeAcTaBiIeHHUS UHPOPMAIMH W HIUTIOCTPHPOBATH PEIIAEMBIE 3a/1a4u
CXeMaMH, arpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIMSMH;

. OLIEHUBATh HAAEKHOCTh MH(OPMAMK TI0 KPUTEPHUSIM, MPEATIOKESHHBIM YUHUTEIEM HWIIH

c(OPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHHBepCaabHble yueOHbIe JelicTBUA:

. BOCIIpUHUMATh U (bOpMy.HI/IpOBaTI) CY)XIACHHA B COOTBCTCTBHMU C YCJIOBHAMHU U LCIISIMU
OOILeHHs, SCHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M IHCHMEHHBIX
TCKCTaXx, 1aBaThb MMOACHCHUS 110 XO4Y PCIICHHA 3a4a41, KOMMCHTUPOBATH HOJ'IyT-IeHHBII\& pE3YyJIbTAaT,
. B Xozle OOCY)KIEHHS 3a7aBaTh BOIPOCHI IO CYLIECTBY OOCYXIAeMOH TEMBbI, POOIEMBI,
pemaeMoﬁ 3ala4r, BBICKA3bIBATb MACH, HALICJICHHBIC HA IIOWCK PCHICHUS, COIOCTABJISATL CBOU
CY)KICHHUS C CYXICHHSIMHU IPYIHX YYaCTHUKOB JHajora, oOHapyKHWBaTh pa3iM4yle M CXOICTBO
MO3HIINH, B KOPPEKTHOU (hopMe (HOpMYITMPOBATh PA3HOIIACHUS, CBOM BO3PAKCHUS;

. NPE/ICTABIATh PE3YIbTaThl PEIICHHs 3a7aud, SKCIIEPHUMEHTa, HCCIIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (OpMaT BBICTYIUIEHHMS C Y4€TOM 3ajad Mpe3eHTaluu |
0COOEHHOCTEHN ayAUTOPUH;

° IIOHUMATh U HUCIIOJIB30BATh IMPECUMYIICCTBA KOMaHIHOU U HHI{HBHHY&HLHOﬁ pa6OTLI pu
PEIICHUN y‘I€6HI>IX MaAT€MaTH4YCCKUX 3aJ1a4,
. IpUHHUMATL LCJIb COBMECTHOM ACATCIIBHOCTH, INNIAHUPOBATH OPraHU3aAIUIO COBMECTHOM

paboThl, pacrpenensaTh BUAbI paboT, JOroBapuBaTbes, 00CYX1aTh MPOLECC U Pe3ylbTaT padoThl,
0000111aTL MHEHUS HECKOJILKUX JIFOIEH;

. y4acTBOBaTh B IPYNIOBLIX (hopMax paboThl (00CykAeHUs, 0OMEH MHEHUSMH, MO3TOBBIE
IITYPMBI M JIPyTHE), BBIMOJHATH CBOIO YacTh pabOTHl M KOOPAMHHPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHAMH KOMAaH[bl, OLIEHMBATh KayeCTBO CBOETO BKJaZa B OOMMI NPOAYKT IO
KPUTEPHSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.

PerynsiTuBHbIe YHUBepcaibHbIe yueOHbIe 1eiicTBUSI

Camoopranusaumus:

. CaMOCTOSITENIFHO COCTaBIISITh TUIAH, alTOPUTM peIIeHus 3amaud (WM ero 4YacTh),
BBIOMpATh CHOCOO peIIeHUsl ¢ YYETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUN C YIETOM HOBOW MH(OPMAITHH.
CaMOKOHTPO.1b, IMOLMOHAJIbHBIN HHTEJVIEKT:

. BJIAJIETh CIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara peleHus
MaTeMaTHU4YeCKO 3a1a4u;



. MpeIBUIETh TPYIHOCTH, KOTOpble MOTYT BO3HUKHYTh NPHU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBl B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

. OLICHHUBATh COOTBETCTBHE pe3yJbTaTa JESTEIIbHOCTU MOCTABIEHHON 1€ U YCIOBHSM,
OOBSCHATH MPUYUHBI JOCTHKEHUS MU HEJOCTIKCHHUSI 11EJIH, HAXOUTh OIIUOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3VYJIBTATBI

K konity oOydenus B 7 kjacce 00y4arOmUNACs MOTYyYUT CIAEAYIOUINE IPEAMETHbIE PE3YbTaThl:

Yucjia ¥ BBIYHCIEHHUA

BeinonHsATe, coderas yCTHble M IUCbMEHHBbIE NPUEMBI, apu(METHYECKUE IEeHCTBUS C
palMOHATBFHBIMU YUCIIAMH.

HaxoauTe 3HaueHMsI UYUCIOBBIX BBIPAXKEHUH, NPUMEHATh Pa3sHOOOpa3HbIE CIIOCOOBI U
npuéMbl  BBIUUCIICHUS 3HAYCHUH APOOHBIX BBIPAKCHUH, CONEP)KAIIUX OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH.

[Tepexoauth OT OnHOW (OPMBI 3alKUCU YUCEN K JIpyroi (mpeoOpa3oBbIBaTh AECCITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCSITHUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO APOOB).

CpaBHHBATH U yIOPSAI0YNBATh PAIIMOHAIBHBIC YUCIIA.

OxpyraTh uncna.

BBINONHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUH YUCIIOBBIX
BBIpa)KEHUH. BBIMOIHATE IEHCTBHSA CO CTETIEHSIMH C HAaTypaJIbHBIMU TIOKA3aTEIsSIMU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3IoKeHHE Ha MHOXKUTEN HaTypalbHbIX YHCEN.

Pemate mpakTHKO-OpMEHTHPOBAHHBIC 3a/1aud, CBS3aHHBIE C OTHOIICHHWEM BEJIHYUH,
IPOTIOPIMOHAIFHOCTBIO BEJIMYUH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIBTAaThl PEIICHUS 3a/1a4
C y4€TOM OI'paHMUYEHHH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpuBaeMbIX OObEKTOB.

AJiredGpanyecKkue BbIpaKeHUsl

Hcnonb3oBarh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHAThH €€ B Mpoliecce
OCBOEHHUSI yueOHOT0 MaTepuaia.

HaxoauTh 3HaueHNs OyKBEHHBIX BBIPRXKEHHUH MTPH 3aJJaHHBIX 3HAYCHUSX NTEPEMEHHBIX.

BeinonHATe nmpeoOpa3oBaHus LENOro BBIPAXKEHHUS B MHOTOWIEH MPHUBEICHHUEM IMOJOOHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINONHAT, yMHOXEHHE OJHOYJIEHa Ha MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
NPUMEHATH (POPMYITBI KBaJ[paTa CyMMBI U KBaJpara pa3HOCTH.

Ocy1ecTBIATh pa3ioKeHHEe MHOTOYJICHOB Ha MHOXKHTENIH C IOMOILBIO BBIHECEHUS 3a
CKOOKHM OOIIIero MHOXMTEINs, IPYNIUPOBKU ClaraeMbiX, MPUMEHEHHs] (OpMYs COKpaIEHHOro
YMHOECHHS.

[TpumensaTs npeoOpa3oBaHUS MHOTOYJIEHOB JUIS pELICHHs pa3iIMyYHBIX 3a1ad U3
MaTeMaTuK{, CMEKHBIX MIPEAMETOB, U3 PeaTbHOMN MPAKTHKH.

Hcnonb30BaTh CBOICTBA CTeNeHel ¢ HaTypalbHBIMU IOKa3aTeNlIsIMU Ul NpeoOpa3oBaHus
BBIPAKEHUM.

YpaBHeHHUS M HEPABEHCTBA

Pemars nuHeliHbIE ypaBHEHHS C OIHOM NMEpPEeMEHHOM, MpHUMEHss MpaBHUja Iepexoaa OT
UCXOJIHOTO YypaBHEHHs K PAaBHOCWIBHOMY eMmy. [IpoBepsTh, SIBIS€TCS JTM YHCIO KOPHEM
YpaBHEHHS.

[TpumeHsTH TpaduIecKkre METOIBI IPU PEIICHUH JIMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonOupath mpuUMeEpHI Map YKCe, SABISIOMINUXCS pelICHHEM JIMHEHHOTO0 YpaBHEHUS C ABYMS
NEPEMEHHBIMH.



CtpouTh B KOOPAWHATHOM TUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHHS C JABYMS
MEPEMEHHBIMH, MOJIb3YSICh IPaPUKOM, IPUBOJUTH IPUMEPHI PELICHHS] YPABHEHHUS.

Pemarp cucreMbl AByX JMHEWHBIX YPaBHEHMH C JABYMsSI IIEPEMEHHBIMH, B TOM 4MCIIE
rpaguYecKH.

CocraBiiaTh M pelarh JIMHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YpPaBHEHUH I10
YCIIOBHIO 3aJa4d, WHTEPIPETHPOBATh B COOTBETCTBHMM C KOHTEKCTOM 33Jla4d IOJyYEHHBIN
pe3yabTar.

DOyHKIUHA

H3o00paxarh Ha KOODAMHATHOW TMPSMOM  TOUKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, MWHTEpBaJIbl, 3alMCbIBaThb YHCJIOBBIE IIPOMEXYTKH Ha
anredpanvyeckoM si3bIKe.

OtmeuaTb B KOOPAMHATHOW IIJIOCKOCTUM TOYKM II0 3aJaHHBIM KOOpAMHATaM, CTPOMTH
rpaduku TuHEeHHBIX QyHKIui. CTpouTh rpaduk GQyHKIHM y = [X|.

OnwuceiBaTe C MOMOIIBIO (DYHKIMH M3BECTHBIC 3aBHCHUMOCTH MEXIY BEIMUYMHAMM:
CKOpOCTb, BpEMs, pacCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTb, NPOU3BOAUTEIBLHOCTb, BpeMS,
00BEM paboTHI.

HaxonuTe 3HaueHne QyHKIMHU 10 3HAYEHUIO €€ apryMeHTa.

[Tonnmare rpaduyeckuil coco® MpeACTaBleHUs W aHanIM3a WHPOPMALUU, WU3BIEKATh U
MHTEPIPETHPOBATH HH(OPMALINIO U3 TPAPHUKOB PEATBHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOydyenuss B 8 kiacce oOydaromwuiics MOMYYUT CIEAYIOIIUE TPEAMETHBIE
pe3YJIbTaThI:

Yucsia ¥ BbIYUCICHUSA

Hcnonb3oBarh HadaJIbHBIE IIPEACTABICHHS O MHOMKECTBE JEHCTBHUTEIBHBIX YUCEN IS
CpaBHEHMs, OKPYIJICHHs M BBIYUCIEHHH, H300paXkaTh AECHCTBUTEIbHBIC YHUCIIA TOYKAMH Ha
KOOPAVHATHOU IIPSIMOIA.

[TpuMeHATh NOHATHE apU(PMETHUECKOro KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOpHH, UCHIOJIb3Ys MPU HEOOXOTUMOCTH KaJIbKYJIATOP, BBITOIHATH MPE0OpPa30BaHus BhIPaXKEHUH,
COJEpIKAIINUX KBAaJPATHbIE KOPHU, HUCIIONIB3YsI CBOMCTBA KOPHEM.

Hcnonp3oBarh 3amucu OOJBIIMX M MaJbIX YHMCEN C TOMOIIBI0 JECATUYHBIX JIpo0eil u
crenenel yucina 10.

AuredpanyecKne BbIPaKeHH

[IpuMeHSTh TMOHSATHE CTENEeHW C LEeNbIM IOKa3aTelieM, BBINOJIHATH MpeoOpa3oBaHUs
BBIPAKCHUM, COAEPIKAIINUX CTEIIEHHU C LIEJIBIM IT0KA3aTEIIEM.

BbINONHATE TOXKIECTBEHHBIE MPEOOPAa30BaHUS PALMOHAIBHBIX BBIPAKEHUN Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOUJIEHAMH U alredpandecKuMu ApoOsMu.

PacknaapiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKUTEIH.

[TpumensTh npeoOpa3oBaHMsI BBIpAXKEHUH U1 PEIICHUs pa3IMYHbIX 33/1a4 U3 MareMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHKH.

YpaBHeHUsI M HEPABEHCTBA

Pemare nuHelHbIe, KBaJpaTHbIE YPaBHEHUS U pAllMOHAJIbHBIE YPAaBHEHHUS, CBOISIIUECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

IIpoBOAUTE IpOCTENIINE UCCIECAOBAHUS YPAaBHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
OpUMEHeHHeM TIpadUuecKux NpeAcTaBlIeHui (yCTaHaBIMBAaTh, MMEET JM YpaBHEHHE WU
CUCTEMa YpaBHEHUU pelleHUs], €CIIU UMEET, TO CKOJIbKO, U TIPOUEe).

[Tepexogutb OT ciOBeCHON (OPMYIUPOBKM 3adaud K e€ anreOpanyeckoil mopenu ¢
IIOMOIIIbIO  COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M ITOJIy4€HHBIN PE3yIbTar.



[TprMeHsTh CBOIMCTBA YMCIIOBBIX HEPABEHCTB Il CPaBHEHMsI, OLICHKH, pElIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJHOW TMEpEeMEHHOW M UX CHCTEMbI, JaBaTh TIpadUUYECKyl0 HIUIIOCTPAIUIO
MHOJKECTBA PEIICHUI HEPABCHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TorrMaTh ¥ UCTIONB30BaTh (DYHKITMOHAIBHBIC MOHATHS U SI3bIK (TEPMHUHBI, CAMBOJIHYECKHE
0003HaueHus1), ONpPeAeaTh 3HaueHUE (PYHKIIUU 10 3HAYCHUIO apryMEHTa, ONpeAesTh CBONCTBA
byHknun 1o e€ rpaduky.

Crtpouts rpaduku 371eMEeHTapHBIX PYHKLIUN BUJA:

y = kiIX, y = X2, y = X3,y = x|, y = VX, OIHCHIBAaTh CBOICTBA YHCIOBOH (YHKIHH MO €&

rpaduxy.

K konHmy oOydueHus B 9 KJiacce oOOyJarOIIMIICS TOJIYYUT CICAYIOIMINE TPEIMETHBIE
pE3yAbTaThI:

Yucaa ¥ BLIYUCTIEHUS

CpaBHHUBATh U YIOPSIOYMBATH PAIlMOHATBHBIC U UPPALIMOHAIIBHBIE YHCIIA.

BrmonuaTe apudmernueckue IEHCTBUS ¢ PAllMOHAIBHBIME YHCIAMH, COYeTas YCTHBIC U
MMCbMEHHBIC TPUEMBI, BHITTOHATH BEIYUCICHUS C HPPAIIMOHAILHBIMU YHCIIAMH.

HaxomuTe 3HaueHus cTemeHeil ¢ LEeJbIMU MOKa3aTeis MU U KOPHEH, BBIYUCIATh 3HAYCHUS
YHCJIOBBIX BBIPAKEHUM.

OKpyDJISITh  I€UCTBUTEIBHBIC YHUCHA, BBINONHATh NPHUKUIKY pe3y/ibTaTa BBIYMCICHUM,
OILICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs1 M HEPaABEHCTBA

Pemates nuHEiHBIE ¥ KBaJpaTHbIE YpaBHEHUs, YpPaBHEHUS, CBOIAIIMECS K HUM,
npocTeime JpoOHO-palliOHAIbHBIE YPABHEHHUS.

Pemiats cuctembl IByX JTUHEHWHBIX YpaBHEHUUW C JBYMSI NEPEMEHHBIMH M CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO YpaBHEHHUE HE SBISETCS JTUHEHHBIM.

Pemarp TekCTOBBIE 3alauM aireOpandyecKuM CIIOCOOOM C TIOMOIIBID COCTABJICHUS
YpaBHEHUS WU CUCTEMBI JIBYX YPaBHEHUH C ABYMS IME€PEMEHHBIMHU.

[IpoBoauTh mpocTeiiine uccaea0BaHusl YPaBHEHU U CUCTEM YpPaBHEHHI, B TOM YHCIIE C
MpUMEHEHHEeM TpaduuecKux TMpeACTaBiIeHU (ycTaHaBIMBaTh, WMEET JIM YypaBHCHUE WIIU
CHCTEMa YpaBHEHUH PEILIECHHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOUEE).

Pemates nuHEWHBIE HEPABEHCTBA, KBAApPATHBIE HEPABEHCTBA, HW300pakaTh pEIICHHE
HEpaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alTUCHIBATh PEIIEHUE C TTIOMOIIBI0 CHMBOJIOB.

Pemars cucTemMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAIPaTHOE
HEPaBEHCTBO, M300paXkaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa UYMCIIOBOM MPSAMOM, 3aMKCHIBATH
pELIeHUE C MOMOIIbIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a7a4.

DOyHKIUH
Pacrnio3HaBath (yHKIIMHM M3y4EeHHBIX BUJOB. [loKa3bpIBaTh CXeMaTHUECKU PACIIOIOKEHNE Ha
KOOpAVHATHON IIJIOCKOCTH rpaduxoB (byHKIM

puza:y =kx, y =kx + b, y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, s
3aBHCUMOCTH OT 3HAYEHUH KOAPPHUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIUH.

Crpouth U M300paXkaTb CXeMaTUYECKU TpadUKH KBAaIPATUUYHBIX (PYHKLUUN, OMHMCHIBATH
CBOMCTBA KBaJIpaTUUHBIX (PYHKIMH 1O UX rpadukam.

Pacno3naBarh  KkBagpaTHuHyl0 (QyHKUHIO TI0O  Qopmyle, NPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peabHOM KU3HU, GUZNKH, TEOMETPHUU.

YuciaoBble mocCjaeaA0BaTECJIbHOCTH U MPOrpecCcumn

Pacnio3naBarh apupMeTHUECKyI0 U TEOMETPHUECKYIO MPOTPECCUH TIPH Pa3HBIX CIIOCo0ax
3alaHusl.



BbINOTHATS BBIUKCICHHS] C UCHOJb30BaHHEM (GOpPMYNI N-TO WieHa apupMETHUYECKON u
TEOMETPUYECKON MPOTPECCUIA, CYMMBI TIEPBBIX N YJICHOB.

I/I306pa>1<aTb YJICHBI ITOCJICA0BAaTCIIbHOCTH TOYKaAMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemare 3amaun, CBA3aHHBIE C YUCIOBBIMU IIOCIIEAOBATEIILHOCTAMY, B TOM YUCIIE 3a1a49H U3
peanbHOU )KU3HHU (C UCTIOIB30BaHUEM KaIBKYISATOPA, IIU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne /o HaumeHnoBanue pa3nenoB v TeM NporpaMMbl KonnuaecTBo yacos DnexTpoHHBIE (ITUPPOBEIC)
o0pasoBarebHbIE PECYPCHI
Bceero KoHTponbHbIE pabOTHI [IpakTrueckue
paboThI
1 Ywucna n BerurciaeHus. ParmonansHbIe Yucaa 25 1
2 AnreOpandyecKue BhIPaKEHUS 27 1
3 YpaBHEHMS U HEPABEHCTBA 20 1
4 Koopnunars! u rpaduku. yHKmu 24 1
5 IToBTOpeHue u 0600ITICHIE 6 1
JloGaBuUTh CTPOKY
102 5 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




8 KJIACC

Ne n/mt HaumenoBanue pa3nenoB v TeM IpOrpaMMBl KonunuectBo yacos OnexkrpoHHbIe (LU(POBLIC)
o0pa3oBareIbHbIE PECYPChI
Bceero KontposnbHbie paboThI IIpakTnueckue
paboThl

1 UYucna u Beruncienus. Ksagparusle KOpHU 15
2 Yucna u Beruncnenus. CTENeHb ¢ UENIbIM /

MOKa3arejaeM
3 Anrebpanyeckue BoipaxeHus. KBaaparublit 5 1

TpEXUIIEH
4 15 1

AnreOpanyeckue BeIpaxeHus. AnreOpandeckas

JIpoOb
5 15 1

YpaBHeHuUs 1 HepaBeHCTBA. KBagparHbie

YpaBHEHUs
6 YpaBHeHus v HepaBeHCTBAa. CHCTEMBI YpaBHEHHM 13
/ YpaBHeHMs u HepaBeHCTBa. HepaBeHcTBa 12 1
8 @yHkyu. OCHOBHBIE TOHSITHSI
9 Oyukiun. YnucaoBbie GYHKIMH
10 IToBTOpeHue u 06001IeHHE 1
JloGaBUTH CTPOKY

102 5 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

9 KJIACC




Ne o/

HaumeHoBanue pa3znesnos u
TEM IPOrPaMMBI

KonngectBo 1yacoB

OnexTpoHHBIE (IU(POBHIE)
00pa30BaTeIbHBIE PECYPCHI

Bcero

KoHTponbHEIE pabOTHI

[Ipaktuyeckue
paboThI

Yucna ¥ BEIYHUCICHUS.
JlelicTBUTENBbHBIC YKCTIaA

9

VYpaBHeHUs U
HEPaBEHCTBA.
VYpaBHeHUs ¢ OIHOU
IIEPEMEHHON

14

YpaBHEeHUA U
HepaBeHcTBa. CHCTEMBI
ypaBHEHUH

14

VYpaBHeHUA U
HEPaBEHCTBA.
HepaeHcTBa

16

DyHKIMU

16

YucioBble
OCJIEN0BATEILHOCTH

15

[ToBTOpEHue,
00o01Ienue,
CUCTEMaTH3alusl 3HaHUMN

18

Jl0o6aBuTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

102




IHOYPOYHOE INNIAHUPOBAHUE

7 KJIACC
Ne /it Tema ypoxka KonmuecTBo yacoB [a | Dnekrpon
Bcero KoHTponbHbIE pabOTHI [TpakTnyeckue Ta HbIE
paboThI u3 | uuppoBsie
y4 | obpazoBar
€H | eJbHbIE
usi | pecypcsl
1 ol 1
OHSTHE PAIIMOHAJIFHOTO YUCIIA
2 Apudmernueckne 1eHCTBYSI ¢ pallMOHATIbHBIMU YUCIAMU 1
3 Apudmernueckre IeHCTBHSI ¢ pallMOHATBHBIMHA YHCIAMHU 1
4 Apudmernueckue 1eHCTBHSI C pallMOHAIBHBIMU YHCIAMU 1
5 Apudmernueckne 1eHCTBHSI C pallMOHAIbHBIMU YHCIAMU 1
6 Apudmernueckne TeHCTBHSI ¢ pallMOHATBHBIMHA YHCIAMHA 1
/ CpaBHeHue, yops104MBaHUE PAIIMOHAIBHBIX YHCEl 1
8 CpaBHeHHE, YIIOPSI0YMBAHNE PAITHOHAIBHBIX YUCEIT 1
9 CpaBHeHue, yops104MBaHUE PAIIMOHAIBHBIX YHCEI 1
10 CreneHb ¢ HaTypaJbHbBIM [TOKa3aTeIeM 1
11 1
CreneHpb ¢ HaTypaJIbHBIM MOKA3aTeNeEM
12 1
CreneHb ¢ HaTypaJbHbBIM [TOKa3aTeIeM
13 1
CreneHb ¢ HaTypaJIbHBIM IOKa3aTeleM
14 1
CreneHb ¢ HaTypaJbHbBIM [TOKa3aTeIeM




15 Pemenre ocHOBHBIX 3a/1a4 Ha IpoOHU, TIPOIICHTHI U3 PEaTbHOMN 1
MPAKTUKHU

16 o 1
Pemenre ocHOBHBIX 3a/1a4 Ha IpoOU, MIPOIICHTHI U3 peaTbHOMN
MPAKTUKHU

17 . 1
Pemenre ocHOBHBIX 3a/1a4 Ha IpoOHU, TIPOIIEHTHI U3 PeaTbHOMN
MPAKTUKHU

18 o 1
Pemenre ocHOBHBIX 3a/1a4 Ha IpoOU, TIPOLICHTHI U3 PEATbHOM
MPaKTUKHU

19 [Ipu3Haku eTMMOCTH, PA3JIOKEHNS HA MHOKHUTEIN 1
HaTypaJbHBIX YUCEI

20 [Ipu3Haku eTMMOCTH, PA3JIOKEHNS HA MHOKHUTEIN 1
HaTypaJbHBIX YUCEI

21 Peanbubie 3aBucumoctu. [Ipsimas u oOparHas 1
MPONOPIUOHATILHOCTH

22 PeanbHbie 3aBucumoctu. I[Ipsimas u oOpatHast 1
MPONOPIMOHATLHOCTH

23 Peanpubie 3aBucumoctu. [Ipsimas u obpatHas 1
MPOMOPIMOHATILHOCTH

24 Peanpubie 3aBucumoctu. [Ipsimas u obpatHas 1
MPOMOPIMOHATILHOCTH

25 Kontponwshas pabora o reme "PannonanbHbie yncna” 1

26 BykBeHHBIC BRIpAKCHUS 1

27 Ilepemennsble. JlonycTrMble 3Ha4Y€HUs TEPEMEHHBIX 1

28 DopMyIbl 1

29 DopMyIIb 1

30 1

IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, pACKPbITHE CKOOOK

" IPUBCICHUC HO}106HI)IX cJiaracMbIX




31 [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK 1
Y TIPUBEJICHUE MOTOOHBIX CIaraeMbIX
32 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, pACKPBITHE CKOOOK 1
Y TIPUBEICHUE TIOJJOOHBIX ClIaraeMbIX
33 [IpeobOpazoBanne OyKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK 1
Y TIPUBEICHUE TIOJJOOHBIX ClIaracMbIX
34 CBOIiCTBa CTETICHH C HATypaJbHBIM MOKa3aTeJIeM 1
35 CBoJiCTBa CTENEHH C HATYpaJIbHbIM MOKa3aTeIeM 1
36 CBOIiCTBa CTETICHH C HATypaJbHBIM MOKa3aTeIeM 1
37 MHOT04JICHBI 1
38 MHoTOWIECHBI 1
39 CrnoxxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOWICHOB 1
40 CnoxeHue, BBlYMTaHUE, YMHOKEHHE MHOTOWJICHOB 1
41 CrnoxxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOWICHOB 1
42 CnoxeHue, BBIYMTaHUE, YMHOKEHHE MHOTOUWJICHOB 1
43 DopMyIbl COKPAIIEHHOTO YMHOKEHUS 1
44 DopMyIIbl COKPAILIEHHOTO YMHOKEHUS 1
45 DopMyIbl COKPAILIEHHOTO YMHOKEHUS 1
46 DopMyIbl COKPAILIEHHOTO YMHOKEHUS 1
47 DopMyIbl COKPAILIEHHOTO YMHOKEHUS 1
48 PasoxeHne MHOTOYICHOB Ha MHOKUTEIHN 1
49 PaznoxxeHnne MHOTOYJICHOB Ha MHOKHUTEIHN 1
50 PasoxxeHrne MHOTOYJIICHOB Ha MHOKHUTEIHN 1
51 PasoxxeHrne MHOTOYJIICHOB Ha MHOKHUTEIH 1
52 1

KonTponbHas paboTa o teme "Anredpandeckue BhIpakeHHs "




53 VYpaBHeHMe, npaBuiIa NpeoOpa3oBaHus ypaBHEHHUS, 1
PAaBHOCHUIIBHOCTb YPaBHEHUM
54 JIuHeitHoe ypaBHEHHE C OAHON EPEMEHHOM, peIlICHUE 1
JIMHEMHBIX YpaBHEHUHN
95 JIuneliHOe ypaBHEHHE C OIHOM NIEPEMEHHOM, pelIeHre 1
JIMHEMHBIX YpaBHEHUHN
56 JIuneliHOE ypaBHEHHE C OTHOM IIEPEMEHHOM, pEelICHUE 1
JIMHEWHBIX YpaBHEHUN
o7 P o 1
€IIeHHE 3314 C IOMOUIbI0 YpPaBHEHUN
58 P o 1
€IICHHE 3aJa4 C IOMOUIbI0 YPaBHEHUN
59 Pemienue 3a1ay ¢ noMoIIbI0 YypaBHEHUN 1
60 P o 1
SIICHHE 33Ja4 C IOMOLIbI0 YPaBHEHUN
61 JIuHeltHOE ypaBHEHHUE C BYMsI IEPEMEHHBIMU U €ro rpaduk 1
62 JluneiiHOe ypaBHEHHE C JBYMSI IEPEMEHHBIMH U €ro rpaguk 1
63 Cucrema JIByX JIMHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU 1
64 Cucrema JIByX JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU 1
65 Cucrema JIByX JIMHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU 1
66 Cucrema JIByX JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU 1
67 Pemenne cucreM ypaBHEeHUN 1
68 Pemenne cucrem ypaBHEHUI 1
69 Pemenne cucreM ypaBHeHUN 1
70 Pemenne cucrem ypaBHEHUI 1
71 Pemenne cucreM ypaBHeHUN 1
72 KonTponbHas pabota o teme "JIuneiinble ypaBHeHUs " 1
73 1

KOOpI[I/IHaTa TOYKH Ha HpﬂMOfI




74

UucnoBble TPOMEKYTKU

1
75 YucioBble IPOMEKYTKU 1
76 PaccrosiHue Mexxay IByMs TOYKaMU KOOPAMHATHOM MpsIMOI 1
[ PaccrosiHue Mexay 1ByMs TOYKaMU KOOPAMHATHOM MPsIMOI 1
/8 [IpsimoyronpHast cHCTEMa KOOPAWHAT Ha MIJIOCKOCTH 1
9 IIpsiMoyrosbHasi cUCTEMa KOOPAMHAT Ha MJIOCKOCTH 1
80 [Tpumeps! rpadukoB, 3aaHHBIX GOPMYTaMU 1
81 [Tpumeps! rpadukoB, 3aaHHBIX GOpMyIaMU 1
82 [Tpumeps! rpadukoB, 3aJaHHBIX GOpPMYITaMU 1
83 [Tpumeps! rpadukoB, 3aaHHBIX GOpPMYTaMU 1
84 YreHue rpauKoB peasbHbIX 3aBUCUMOCTEH 1
85 Urenue rpa)ukoB peagbHBIX 3aBUCUMOCTEH 1
86 [TonsaTue QyHKIMH 1
87 I'padux pyHkumu 1
88 CaoiicTBa QyHKUINN 1
89 CaoiicTBa QyHKIHI 1
90 Jluneitnas QpyHxuus 1
91 JIuneitnast pyHkuMs 1
92 [TocTpoenue rpaduka JMHEHHON QyHKINUN 1
93 [Toctpoenue rpaduka JuHEHHON QYHKIINMH 1
94 I'padux pynkumu y =x| 1
95 I'padux pynkunu y =x| 1
96 1

KonTponbHas pabota o teme "KoopauHarel U rpagukH.
OyHKIMN"




97 [ToBTOpEeHHE OCHOBHBIX MMOHIATUH M METOIOB Kypca 7 Kiacca, 1
000011IeHIEe 3HAHMIA

98 [ToBTOpEeHHE OCHOBHBIX MMOHATUH M METOIOB Kypca 7 Kiacca, 1
0000111eHIE 3HAHUT

99 [ToBTOpEeHHE OCHOBHBIX MMOHATUH M METOMIOB Kypca 7 Kiacca, 1
0000111eHIE 3HAHUT

100 IToBTOpEHNE OCHOBHBIX ITOHATUHA U METOJIOB Kypca 7 Kilacca, 1
000011eHE 3HAHUHA

101 " 1

TOTOBasi KOHTPOJIbHAsL padoTa

102 [ToBTOpeHHE OCHOBHBIX MOHIATUN M METOMIOB Kypca 7 Kiacca, 1
00001IeHIEC 3HAHMIA

JloGaBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

Ne mi/mm Tema ypoka KonmuectBo yacos I | Dnexrpon
Bcero KoHTposbHbIE PabOTHI ITpakTueckue ar HBIE
paboThI a | nudpossie
u | obpasoBar
3y | €IbHBIE
9 | pecypcsl
e
H
u
;i
1 o 1
KBagparHsblil KOpeHb U3 yucna
2 [TonsaTue 06 nppanoHaIEHOM 1
qucle
3 1
JlecsTuyHbIE TPUOIHKEHUS
VPPaLMOHAJIBHBIX YACET
4 JlecsTuuHbIE PUOTNKEHUS 1
VPPaLMOHAJIBHBIX YACET
5 JlelicTBUTENbHBIC YHCTIA 1
6 CpaBHEHHE IEHCTBUTENBHBIX YUCEI 1
/ CpaBHEHME IEHCTBUTENIBHBIX YHCEI 1
8 Apudmerndeckuii KBaJpaTHbIH 1
KOpEHb
9 1

YpaBHeHHE BUIA X* = a




10

CgoiicTBa apu(pMETHICCKUX
KBaJPaTHBIX KOPHEH

11

CgoiicTBa apu(pMETHICCKUX
KBaJIpaTHBIX KOpHEH

12

[Ipeobpa3oBanre YUCIOBBIX
BBIPKEHHH, COEpKAIINX
KBaJpaTHbIC KOPHU

13

[IpeobpazoBaHKEe YNUCIOBBIX
BBIPAYKEHHUI, COAEPIKALTUX
KBaJIpaTHbIC KOPHU

14

[TpeobpazoBaHue YHCTOBBIX
BBIPKECHUH, COEpKALIIX
KBaJIpaTHbIE KOPHU

15

IIpeoOpa3oBaHue YMCIOBBIX
BBIPA)KCHMI, COEPKALINX
KBaJPaTHbIE KOPHU

16

CreneHs ¢ HeIbIM IT0Ka3aTejIeM

17

CrangapTHas 3alIUCh YUCIIA.
Pa3mepsl 00BEKTOB OKPYKAIOIIETO
Mupa (0T IEMEHTAPHBIX YaCTHII JIO
KOCMHUYECKHX 00BHEKTOB),
JUTUTENTEHOCTD TIPOIIECCOB B
OKpY’KalolleM MHpe

18

CBOICTBA CTEIEHU C LIETBIM
OoKa3arejaeM

19

CBOIiCTBA CTENEHHU C IETBIM
oKa3arejieM

20

CBOIiCTBA CTENEHH C IETBIM
oKa3arejieM




21 CBolicTBa CTEINECHHU C LEIBIM 1
oKazarejieM

22 Croii 1

BOMCTBA CTEIEHHU C LEJIBIM

oKasarejeM

23 K o .

BaJIpaTHBIN TPEXUWICH

24 KBanparHbiil TpéxuieH 1

25 Paznoxxenue kBagparHoro 1
TpEXUICHA HA MHOXHUTEIIH

26 Paznoxxenue kBagparHoro 1
TpEXUICHa HA MHOXHUTEIIH

27 KontponsHas pabora mmo remam 1
"KBagparusie kopuu. CrerneHu.
KBanparnsiii TpexusieH"

28 Anrebpandeckasi 1poOb 1

29 JlomycTrMble 3HAUYEHUS
MIEPEMEHHBIX, BXO/ISIINX B
anrebpanvecKue BhIpaKeHUs

30 JlonycTuMble 3HaYCHUS 1
MEPEeMEHHBIX, BXOIAIIUX B
anredpanvecKkue BhIpaXKEHUS

31 OCHOBHOE CBOHUCTBO 1
anredbpandeckoi apodu

32 Coxkpamienue apobeit 1

33 Coxkpaienue apooeit 1

34 Coxkpamienue apobeit 1

35 1

CnoxxeHue, BBIYUTAHHUE,
YMHOKEHUE U JICTICHHE




anredpandecKux Apooei

36 CnoxxeHue, BBIYUTAHHUE, 1
YMHOXEHUE U JIeTICHHUE
anreOpandeckux Apooeit
37 CrnoxeHue, BbIUUTAHUE, 1
YMHOXKEHUE U JICTICHHE
anreOpandecKux Apooei
38 Cnoxenue, BEBIYMTAHHUE, 1
YMHOXCHHUE U JICTICHHE
anreOpandecKux Apooeit
39 [IpeoOpazoBanue BBIpaKCHU, 1
cofiepKallux anreOpandeckue
npobu
40 I = 1
peoOpa3oBaHUe BbIPAKECHHH,
COZIEpIKaIIUX anredpandecKue
apobu
41 ol o 1
peobpazoBaHKe BHIpAKCHUH,
cofiepKallux anreOpandeckue
npobu
42 K 1
OHTpOIIbHAs paboTa Mo TeMe
"AnreOpandeckas 1po0b"
43 KBanparHoe ypaBHeHHe 1
44 HenonHoe KBa/ipaTHOE YpaBHEHUE 1
45 HenonHoe kBasipaTHOE YpaBHEHUE 1
46 dopMyra KOpHEH KBaJApaTHOTO 1
YpaBHCHHUS
47 1

dopMysa KOpHEH KBaJApaTHOIO
YpaBHEHUS




48

dopmyia KOpHEHW KBaJIpaTHOIO
ypaBHEHUS

49 Teopema Buera

50 Teopema Buera

o1 Pemenune ypaBHeHUH, CBOAAIIUXCS
K KBaJIpaTHBIM

52 Pemenne ypaBHeHUH, CBOIAIUXCS
K KBa/IpaTHBIM

53 [Ipocreiimue npobHO-
palOHaJIbHbIE YPaBHEHUS

>4 [Ipocreiimue npobHO-
paloHaJbHbIE YpaBHEHUS

95 Pemenne TekcToBBIX 3a1a4 €
MTOMOIIbIO KBAJJPATHBIX YPABHEHUM

56
Pemenne TekcTOBBIX 3a/1a4 ¢
MTOMOIIbIO KBAJJPATHBIX YPABHEHUM

57 KonTponbHas paboTa 1o teme
"KBanparsble ypaBHeHus"

58 JInneniHOEe ypaBHEHHE C JBYMs
MIEpEMEHHBIMHU, €ro TpaduK,
IIPUMEPHI PELICHNS YPAaBHEHUN B
LEJIBIX YUCIIaX

59 .
JIuHeliHOe ypaBHEHUE C IBYMS
MepeMEHHbBIMH, €r0 TpaduK,
IIPUMEPHI PELIECHNS YPAaBHEHUN B
LEJIbIX YUCIIaX

60

JInneniHOE ypaBHEHHE C JBYMs
NIEPEMEHHBIMH, €ro rpauk,




MIpUMEpPHI pElIeHUs YPaBHEHUN B
LEJIBIX YHUCIIax

61

Peienue cucrtem AByX JTMHEUHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemienue cucrem ABYX JTUHEMHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: ICPEMCHHBIMHA

64

IIpumepsl pelieHns cuctem
HEJIMHEMHBIX YPAaBHEHUH C JBYMS
IIEPEMEHHBIMU

65

IIpumepsl perieHns cucTtem
HEJIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

66

I'paduueckas nnTepnperanus
YPaBHEHUS C IByMsI IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMH

67

I'paduueckas nnTepnperanus
YPaBHEHUS C IByMsl IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMH

68

Penrennie TEKCTOBEIX 3a71a4 C
ITOMOIIBIO CUCTEM YPAaBHEHMI

69

Penrennie TEKCTOBEIX 3a71a4 C
ITOMOIIBIO CUCTEM YPAaBHEHMI

70

Pemenne TeKCTOBBIX 3a1a4 €
ITOMOIIBIO CUCTEM YPaBHEHMI

71

YuciaoBbie HCPAaBCHCTBA U UX




CBOICTBa

2 UucoBble HEPABEHCTBA U UX
CBOMCTBA
73 H . o
€paBEHCTBO C OJJHOM ITEPEMEHHOMN
74 JIuHeiiHbIe HEPaBEHCTBA C OJJHOM
IIEPEMEHHOMN U UX pEIICHUE
7 JIuHeiiHbIe HEPaBEHCTBA C OJJHOM
MIEPEMEHHOMN U UX pPEIICHHE
76 TInneii o
WHEHbIE HEPABEHCTBA C OTHOMU
MIEPEMEHHOMN U UX pPEIICHHE
77 C .
MCTEMBI JINTHEWHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX PEIICHUE
78 C .
MCTEMBI JINHEUHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM U UX PEIICHUE
9 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOW NMEPEMEHHOM U UX PEIICHUE
80 N300paxenue pemieHus TMHEMHOTO
HEpPABEHCTBA U UX CUCTEM Ha
YUCIJIOBOM NIPSMOU
81 N3006paxenue penieHus TMHEHHOTO
HEPaBEHCTBA U UX CUCTEM Ha
YUCIIOBOM NIPSIMOW
82 KontponwsHas paboTta mo remam
"HepasenctBa. Cuctembl
ypaBHeHUN"
83 [Tonstue Gynkum
84

OO6nactp onpeneneHus u
MHO€ECTBO 3HaYE€HUH (PYyHKIMH




85 CniocoOsI 3a1anus GyHKITUN 1

86 I'paduk pyHkuum 1

87 CgoiicTBa (PyHKIIMH, KX 1
oToOpakeHne Ha rpaduke

88 Urenue 1 nocTpoeHue rpaukoB 1
GbyHKIUN

89 8l o 1

puMepsI TpapUKOB PYHKITHIA,

OTPAXKAIOIIKX peaJIbHbIEe IPOLIECCHI

90 OyHKIUY, OTIUCHIBAIOIIIE MTPSIMYIO 1
1 00paTHYIO MPONOPIHUOHAIbHBIE
3aBUCHMOCTH, X I'pauKu

ol I'umep6osa 1

92 I'uniepboura 1

93 r 2 1

paduk QyHKIMH Y = X

94 I'padux pynkumn y = x? 1

95 Oynkmun y =x2, y=x3, y =YX,y = 1
|x|; rpaduyeckoe pemeHue
YpPaBHEHUU U CUCTEM YpaBHEHUH

96 OyHkmu y =x%, y=x*, y=YX, Yy = 1
|x|; rpaduyeckoe pelieHue
YPaBHEHHUU U CUCTEM YpaBHEHUH

97 IToBTOpEeHNE OCHOBHBIX MOHATUHN U 1
METOJIOB KYpPCOB 7 U 8 KJ1acCoB,
0000111eHIe 3HAaHUH

98 1

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOI0B KYpCOB 7 M 8 KJIacCOB,
000011IeHNEe 3HAHNHI




99 [ToBTOpEHHE OCHOBHBIX MOHATUN U 1
METOZIOB KYpCOB 7 U 8 KJ1acCoB,
0000111eHIE 3HAHUT
100 [ToBTOpEHME OCHOBHBIX IMOHSATHI U 1
METOZIOB KYpPCOB 7 U 8 KJ1acCoB,
0000111eHIE 3HAHUT
101 Hrorosas koHTpoibHas paboTa 1 1
102 IToBTOpEHHE OCHOBHBIX MOHATHHI U 1
METOZIOB KYpPCOB 7 U 8 KJIacCoB,
000011eHNE 3HAHUNA
JloGaBuUTH CTPOKY
OBIIEE KOJIMUECTBO YACOB T10 [IPOTPAMME 102 > 0
9 KJIACC
Ne n/nt Tema ypoka KonmyecTBo yacoB I | DnexktpoH
Bcero KontponbsHbie paboThI [IpakTnueckue ar HbIE
paboTHI a | mudpoBkIe
u3 | oOpazoBar
y ebHBIC




q pecypchl
e
H
u
s
1 PanmonaneHble yncina, uppauMoOHalbHbIC YMCIIA, KOHEUHBIE U 1
OCCKOHEUYHBIC JIECITHYHBIC APOOH
? MHOXeCTBO JIEHCTBUTEIBHBIX YHCEII; IEHCTBUTEIIHHBIC YHCIIa 1
KaK OCCKOHEYHBIC JICCATHYHBIC APOOH
3 B3anmMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM 1
JICWCTBUTEIBHBIX YUCET U MHOKECTBOM TOYEK KOOPIUHATHOM
MPSAMOi1
4 CpaBHeHUE IEHCTBUTEIBHBIX YUCEIl, apu(PMEeTHICCKUE TCUCTBUS 1
C IE€HCTBUTEIbHLIMU YHUCIIAMU
5 [Tpubnmx€HHOE 3HAYCHUE BEJIMYUHBI, TOYHOCTH MPUOIKEHUS 1
6 OkpyriieHne yucen 1
! OxkpyriieHHne ynucen 1
8 [Ipukuka 1 OlleHKa pe3yJIbTaTOB BBIUMCICHUN 1
9 [Ipukuaka ¥ OLIEHKA pe3yJIbTaTOB BBIYMCICHUN 1
10 JIuneitHoe ypaBHeHue. PelieHne ypaBHEHH, CBOISIIMXCS K 1
JIMHENHBIM
11 o N 1
JIuneitHoe ypaBHeHue. PelieHne ypaBHEHH, CBOISIIMXCS K
JIMHENHBIM
12 o 1
KBanparnoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOASIIUXCS K
KBaJIpPaTHBIM
13 o 1
KBangparnoe ypaBHeHue. Penienue ypaBHEHH, CBOASIIMXCS K
KBaAPaTHBIM
14 1

bukBaipaTHble ypaBHEHUS




15 bukBagparHble ypaBHEHUs 1

16 IIpuMmepsl perieHns ypaBHEHUM TPETbeW U YETBEPTON CTENEHEN 1
Pa3JI0KEHUEM Ha MHOXKHUTEIIN

17 IIpuMmepsl perieHns ypaBHEHUM TPETbeW U YETBEPTON CTEIEHEN 1
Pa3JIOKEHUEM Ha MHOXKHUTEIIN

18 . 1
Pemenue 1poOGHO-paliMOHAJIBHBIX YpaBHEHUH

19 o 1
Pemenue 1poOHO-paliMOHANIEHBIX YpaBHEHHH

20 Penienue TeKCTOBBIX 3a/1a4 aJIre0pandeckiM METOI0M 1

21 Peniennie TEKCTOBBIX 3a/1a4 aIredpandeckuM METOA0M 1

22 Perienue TeKCTOBBIX 3a/1a4 aJIre0panyeckiuM METOI0M 1

23 KontponwsHas pabora o teme "YpaBHEHHs ¢ OHOM 1
nepeMeHHon"

24 1
YpaBHeHHeE ¢ IByMs IEPEMEHHBIMH U €ro rpapuk

25 VYpaBHeHMeE ¢ ABYMs IEPEMEHHBIMU U €0 rpauk 1

26 Cucrema J1ByX JIMHEHHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMU U 1
€€ pelieHne

27 o o 1
Cucrema JIByX JIMHEWHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU U
e€ penieHue

28 . . 1
Cucrema 1ByX JIMHEWHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU U
e€ penieHue

29 . . 1
Cucrema JIByX JIMHEWHBIX YpPaBHEHUH C IByMs IEPEMEHHBIMU U
e€ penieHue

30 o . 1
Pemenne cucreM qByX ypaBHEHHUH, OAHO U3 KOTOPBIX JTUHEHHOE,
a Ipyroe — BTOPOM CTEIIEHU

31 1

Pemenne cucreM qByX ypaBHEHHUH, OAHO U3 KOTOPBIX JTUHEHHOE,
a Ipyroe — BTOPOM CTEIIEHU




32 Pemenne cucrem 1ByX ypaBHEHUH, OHO U3 KOTOPBIX JINHEHHOE, 1
a Ipyroe — BTOPOM CTENEHU

33 Pemenue cucrem 1ByX ypaBHEHUH, OHO U3 KOTOPBIX JINHEHHOE, 1
a Ipyroe — BTOPOU CTECIECHU

34 I'padmueckas uHTEpHpeTaUs CUCTEMBl YPAaBHEHUH C IByMs 1
IIEPEMEHHBIMU

35 Pemenue TekCTOBBIX 3a/1a4 anredpanyecKuM criocoOom 1

36 Perienue TeKCTOBBIX 3a/1a4 aJire0panyeckiuM Cocobom 1

37 KonTponbHas pabota o teme "Cucremsl ypaBHEeHHH" 1

38 YucnoBble HEPABEHCTBA U X CBOMCTBA 1

39 UucioBble HEPABEHCTBA U UX CBOWCTBA 1

40 JInHeliHbpIe HEPABEHCTBA C OTHOW NTEPEMEHHOMN U UX PEIICHUE 1

4l JIuHelHbIE HEPABEHCTBA C OJITHOM NEPEMEHHON U MX PELIEHUE 1

42 JInHeliHbpIe HEpABEHCTBA C OTHOW NIEPEMEHHOMN U UX PEIICHUE 1

43 CucreMbl TMHENHBIX HEPABEHCTB C OTHOM NEPEMEHHON U UX 1
penieHue

44 CucreMbl TMHENHBIX HEPABEHCTB C OHOM NEPEMEHHON U UX 1
peuieHue

45 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHON U UX 1
peuieHue

46 1
KBagparHble HepaBeHCTBA M X PEIICHHE

47 1
KBazipaTHbIe HEpaBEHCTBA U UX PEIICHUE

48 1
KBagparHble HepaBeHCTBA U X PEIICHUE

49 1
KBazipaTHble HEpaBEHCTBA U UX PEIICHUE

50 1

KBagparHble HEpaBeHCTBA M MX PEIICHHE




ol I'padmueckas uHTEpHpeTaLUs HEPABEHCTB U CUCTEM HEPABEHCTB 1
C IByMsI IEPEMEHHBIMU

52 I'padmueckas uHTEpHpeTaLUs HEPABEHCTB U CUCTEM HEPABEHCTB 1
C JIByMsl IEpEMEHHBIMU

53 KonTponwHnas pabora o reme "HepaBencraa" 1

o4 KBagparuunast pyHkuus, e€ rpaduk 1 cBoiicTa 1

95 KBanparnunast pynkums, e€ rpaduk u cBoiicTa 1

56 KBagparuunas gpyHkuus, e€ rpaduk 1 cBoiicTa 1

o7 [Tapabosa, KoOpAWHATHI BEPIIUHBI TAPAOOIIBI, 0Cb CHMMETPHH 1
1apaboJTbI

58 [Tapabosa, KoopAWHATHI BEPIIMHBI TAPAOOIIBI, 0OCb CHMMETPHH 1
1apaboJTbI

59 ITapa6osna, KoopANHAThI BEPIIMHBI TapaboJIbl, 0Cb CUMMETPHU 1
1apaboJIb

60 [Tapabomna, KoopAMHATHI BEPIIMHBI TapaboJIbl, 0Cb CHMMETPHH 1
1apaboJTb

61 ITapabomna, KoopAMHATHI BEPIIMHBI TapaboJIbl, 0OCb CHMMETPHH 1
1apaboJIb

62 ITapabosna, KoopAMHATHI BEPIIMHBI TapaboJibl, 0Cb CUMMETPHH 1
1apaboJIb

63 I'paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x?, y=vx, y=[x| 1

64 I'padukn Gynkmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1

65 I'padukn Gynkmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

66 I'paduxu pynkuumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

67 I'padukn Gynkmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

68 1

I'paduku dpynxumii: y = kx, y =kx + b, y=k/x, y=x?, y=vx, y=[X|




69 KonTponpHas pabora no reme "OyHKiun" 1

70 o 1
IToHsATHE YHCIIOBOM ITOCIIEN0BATENBHOCTH

1 3agaHue NOoCIe10BaTeIbHOCTH PEKYPPEHTHON (hopMyIIon 1 1
(hopmyIoit n-ro wieHa

12 Apudmernueckas ¥ reOMETpHUECKasi IPOTrPECCU 1

/3 Apudmernueckas 1 reoMETpHUECKasi IPOrpecCuu 1

74 @ o o 1

OpPMYJIBI N-TO WICHA apU(PMETHYECKON U T€OMETPHUYECKON

IIPOrpeccuii, CYMMBI IEPBBIX N WICHOB

[E ®opMyItbl n-TO WieHa apu(PMETHIESCKON U TEOMETPUIECKOM 1
[IPOrpeccuii, CyMMbI IEPBBIX N YWIEHOB

76 ®opMyItbl n-TO WieHa apu(PMETHIESCKON U TEOMETPUIECKOM 1
IIPOrpeccuii, CYMMBbI IIEPBBIX N WIEHOB

[l ®opMyIbl n-To WieHa apupMeTHIeCKOH U TeOMEeTPUIECKOM 1
MIPOrpeccrii, CYMMBbI IEPBBIX N YWIEHOB

8 @®opMyIbl n-To WieHa apupMEeTHIeCKOM U TeOMEeTPUIECKOM 1
MIPOrpeccrii, CyYMMBbI IEPBBIX N YWIEHOB

9 N300pakeHne 4IeHOB apu(pMETHUECKON U FeOMETPHUYECKON 1
IIPOrpeCcCUil TOUKAMH Ha KOOPAUHATHON IIJIOCKOCTH

80 N300pakeHne 4IeHOB apu(pMETHUECKON U FeOMETPHUECKON 1
IIPOrPECCU TOYKAMH HAa KOOPJIAMHATHOM IJIOCKOCTH

81 N . 1
JIMHEWHBIN ¥ SKCIOHEHIINAIbHBINA POCT

82 Ci1o’kHBIE TPOLIEHTHI 1

83 CI10’kHBIE TPOLICHTHI 1

84 KonTponbHas pabota o teme "Hucnosbie 1
ocjaenoBareIbHoCcTH"

85 1

[ToBTOpeHue, 0000IIEHNE U CUCTEMATU3AIUS 3HAHUN. 3aIUCh,
CpaBHEHUE, ICUCTBUS C ACHUCTBUTEIHHBIMH YHUCIIAMHU, YUCIIOBAS




npsimMast

86 [ToBropenue, 06001IeHIE U CHCTEMaTU3aIUs 3HAHUH.
[TpoueHTHI, OTHOIICHHSI, TPOTIOPIIUU

87 [ToBropenue, 06001IeHIE U CHCTEMaTU3aIUs 3HAHUH.
Oxpyrienue, npuoOIMKeHne, OI[eHKa

88 [ToBropenue, 0600IIeHHE U cucTeMaTH3alMs 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apu(METHYECKUM CITOCOOOM

89 [ToBropenwue, 0000IIeHNE U cucTeMaTH3aIus 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apu(METHYECKUM CITIOCOOOM

90 [ToBTOpeHue, 0600IIeHNe U cucTemMaru3anys 3Hanuil. Pemmenne
TEKCTOBBIX 33/1a4 apu(METHYECKUM CITOCOOOM

9 [ToBTOpeHue, 0600IIEHNE U cUCTEMaTH3aIMs 3HAHUH.
[Ipeobpa3zoBanue areOpanvdecKuX BEIPAKEHUH, TOMYCTHMBIE
3HAYCHHUS

92 [ToBTOpeHue, 0000IIEHNE U CUCTEMATU3ALINS 3HAHUH.
IIpeoOpa3oBanue aaredpanyeckux BbIPAXKEHUH, TOMyCTUMBIE
3HAa4YCHUA

93 IToBropenue, 06001IeHNE U cUCTeMaTH3alUs 3HAHUH.
[IpeoOpa3oBanue anredpanuecKux BbIpaKEHUH, TOMyCTUMbIE
3HAa4YCHUA

94 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIUs 3HAHUM.
[IpeobOpazoBanue anreOpanyecKux BHIPAKECHHH, IOTyCTUMbIE
3HAuYEHUS

95 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus 3HaHu. DYHKIINN:
MIOCTPOEHHUE, CBOWCTBA M3YUYEHHBIX (PYHKIIMH

96 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus 3HaHui. DyHKIINN:
MIOCTPOEHHUE, CBOWCTBA U3YUYEHHBIX (PYHKIIMHA

97

[ToBTOpeHue, 06001IeHNE U cUcTeMaTH3aIus 3HaHu. DyHKINH:
MIOCTPOEHHUE, CBOWCTBA U3YUYEHHBIX (PYHKIIMHA




98 IToBropenue, 06001IeHE U cucTeMaTH3alKs 3HaHui. OyHKINU: 1
MIOCTPOCHUE, CBOWCTBA MU3YYEHHBIX (DYHKIIHIA

99 IToBropenue, 06001IeHNE U cUcTeMaTU3alusl 3HAHUH. 1
I'pauueckoe penieHre ypaBHEHUH U UX CUCTEM

100 IToBropenue, 06001IeHNE U cUCTeMaTU3alusl 3HAHNH. 1
I'pauueckoe penieHre ypaBHEHUH U UX CUCTEM

101 HToroBasi KOHTpOJIbHAsI paboTa 1

102 O06o011eHre ¥ cucTeMaTu3anys 3HaHuH 1

JloGaBuUTH CTPOKY

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME







