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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsICTCS OJHHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe“H/IBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM KU3HHU.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUUM U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MATEeMAaTHYEeCKOW HAyKOW SBICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4YECTB
MBIIIUICHUS, HEOOXOAUMBIX JIS aJanTalud B COBPEMEHHOM Lu(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CcIocoOHOCTH APTYMCHTHUPOBAHHO 000CHOBLIBAaTL CBOU
JeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yt1a101111/1x051: OHM HCIOJIB3YKOT AOCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUsi, 0000IeHne W KOHKPETU3aIuio, adCcTparupoBaHHe W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTETBHBIM OOBEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
o0OyJarommuxcsi, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~I€HI/I$[.

B crpykrype mnporpammbl yueOHOro Kypca «Anredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOqUecKre JMHUHN: «Yucma u
BEIUUCIICHUS», «AJNTreOpandecKkue BBIPAKCHUS», «YPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxmas u3 3THX copepkaTelIbHO-METOMUECKIX JIMHUIM pa3BUBACTCS Ha TMPOTSHKCHUU TPEX JIET
M3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e n3ydenus y4eOHOTo Kypca
00yJaroIuMCcs IPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
sS3BIK. B CBsI3M ¢ 3THM B mporpammy y4eOHOTO Kypca «AnreOpa» BKIFOUYEHBI HEKOTOPHIE OCHOBEI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
s3pika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOH JUIsl JAlIbHEHIIETO
W3yUYeHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAFOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ul TMOBCEIHEBHOW JXU3HHU. Pa3BUTHE MOHATHUS O YHCIC HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMH W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUNA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHHUH OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.

Conmepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandeckue BBIPAKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOIUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEKHBIX
NpeAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHuUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pallMOHAIBHBIX  BBIpaXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak S3bIKa JUIS MOCTPOCHHSI MaTeMaTHUYeCKuX MOJeseH,
OTIMCaHUs TIPOIIECCOB U SIBICHUH peabHOro Mupa. B 3amaum oOydeHus: anreOpe BXOIAT TakkKe
najbHEeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJAMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(GOpPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIyKTUBHBIX PACCYXKICHHA.



[IpeoOpazoBanre CHMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKECHHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanvie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaronMMUCs 3HAHUH 0 QYHKIHUAX KaK BaXHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
M HCCIIEJIOBAHUS Pa3HOOOPA3HBIX IMPOIIECCOB M SBJICHUN B Ipupojae u odmecTse. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYdYaIOIIMXCS YMEHHS HCIOJIb30BAaTh pPa3uvHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE TIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [UBHIN3AIIAN
U KYJIbTYPBI.

CoryacHo y4eOHOMY TutaHy B 7-9 Kiaccax wu3ydaeTcss Y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNibl colepKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yueGHOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8 kimacce — 102 gaca (3 vaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucia v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, MEPEX0J] OT OJHOW (OpMBI 3amucu Jpoleil K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUecKue IEHCTBUS ¢ pallMOHATIBHBIMH YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelieM: OIpEJesIeHUe, NpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX yncel. [IporeHTsl, 3anuch NPOLEHTOB B BUAE IPOOH U
Ipobu B BHUJIE MPOLEHTOB. TpU OCHOBHBIE 33/1a4l Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 peabHOMI
MPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLUOHAIBHOCTH.

Auiredpanuyeckue BbIpakeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeacTraBieHue 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BHAE (POPMYIIBL
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKIECTBEHHO PaBHbIE
BBIPAKEHUS, MTpaBWila MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia pacKpbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMblX.

CBoliCTBa CTENIEHU C HATYPAJIbHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOTouseHa. CioxeHue, BBIYMTaHUE, YMHOKEHUE
MHOTrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUia MpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOM, YHUCIO KOpPHEH JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUU. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajadd. Perenue
TEKCTOBBIX 33J]au C IOMOIIbIO YPaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema AByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PelneHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpuMeps! pelieHus TEKCTOBBIX 33aJau C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsimMoil. UucioBble NMPOMEXYTKU. PaccTosiHue Mexay AByMs
TOYKAMU KOOPJAMHATHOU MPSAMOii.

[IpsimoyronbpHast cucteMa KoopauHat, ocu Ox u Oy. Abcuucca M OpiuMHaTa TOYKHU Ha
KOOpAMHATHOM TuockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucumocteil. [lonstue ¢ynxkuun. I'padpux ¢ynkuuu. CpoiicTBa  (QYHKIMIA.
Juneitnas ¢ynakuus, eé rpaduk. I'paduk dyakiun y = |x|. [padudeckoe perieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa 1 BLIYUCICHUSA



KBampatseiii kopeHb u3 uucia. [loHstue 00 wuppanwoHambHOM uucie. JlecsaTudHbie
NpUOIIMKEHNUS UPPaAMOHATIBHBIX uncesl. CBOICTBA apu(pMETHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alIUCh YKCIIA.

Auredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUsieH, pa3ioKeHUE KBaJPAaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO airedpamveckoid npodu. CloxeHwue,
BBIUMTaHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux aApoOei. PammoHanbHbIE BBIpaKEHUS U MX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBa

KBanpatHoe ypaBHeHue, (opmyna KopHeH KBaJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine npoGHO-
palyoHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpPAaBHEHUN C JBYMs IE€pEMEHHBIMHU. [Iprmepsl pelmeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOM mnepeMeHHOW. Cucremsl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneacHuss ¥ MHOXKECTBO 3HaYeHH (yHKIUHA. CriocoObl
3aaHus QyHKITUH.

I'padux dyaxkummn. Yrenue cpoiictB (yHkiuu mo e€ rpaduky. I[Ipumepsr rpadukos
(GYHKIHM, 0TpaXkaloUINX peaabHble MPOIECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIUU y = X2, y = x3, y = VX, y=|x|. Tpadudeckoe pelieHne ypaBHEHHI H CHCTEM
YpaBHEHUH.

9 KITIACC

Yucaa v BLIYHCIEHUS

PanvionaneHbIE ynciIa, UPpAMOHATIBHBIC YKMCIIA, KOHEYHBIC W OCCKOHEYHBIC JECATHUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIBHBIC YHCIIa KaK OCECKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEUCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPAMOIA.

CpaBHEHHME JIEHCTBHUTEIBHBIX YHCEN, apU(PMETHUYCCKHE JEHCTBHS C JCHCTBUTEIHHBIMH
YHUCIaMU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBL, TOYHOCTh NpuOmmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v oLieHKa pe3yJIbTaTOB BBIUYUCICHUM.

YpaBHeHHUS H HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HA MHOKUTEIIN.

Pemenue  npoOHO-pallMOHANBHBIX  ypaBHGHHMU.  PemieHme  TEKCTOBBIX  3amad
aIreOpanvIeckKiuM METOJIOM.

VYpaBHeHHe C OBYMS NEpeMEHHBIMH U ero rpa¢uk. PemeHune cucteM ABYX JTHHEWHBIX
YpPaBHEHUN C JByMs INEpEeMEHHBbIMH. PellleHne cucreM ABYyX YpPaBHEHHMM, OJHO M3 KOTOPBIX
JUHEWHOE, a Ipyroe — BTOpPOH cremeHu. ['paduueckas MHTEpPIpETans CUCTEMBbl YPaBHEHHUU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PemieHue cucrem JMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHOU. KBanpartHole HepaBeHcTBa. ['paduueckas uHTEpnperanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoOopauHATHI BEPUIMHBI
mapaboJIbl, 0Ch CHMMETPHUH TTapadOoJIbL.

Ipaduxu Gpysxmmit: y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| u ux cBoiictsa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[ToHATHE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJJaHUE TOCIEA0BATENIBHOCTH PEKYPPEHTHOM
hopmyroit 1 GopMyIIoi n-TO WIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @Popmynbl  n-ro 4ieHa
apupMETHUECKON U TEOMETPUUIECKON ITPOTPECCHIA, CYMMBI TIEPBBIX 7 WICHOB.

N3obpaxenne 4ieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTrpeccHuil TOYKaMH Ha
KOOPJIMHATHOM TUIOCKOCTH. JIMHEHMHBIA M HKCIOHEHIMAIbHBIA POCT. CIOXKHBIE MPOIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOTpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKHMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX W MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3IUYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYpP TPakJIaHCKOTO oOmecTBa (Hampumep, BBIOOPHI, OMPOCH), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YaCTHE B PEUICHUH MPaKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MATeMAaTHYECKOTO 0Opa30BaHUs Ha MPOTSKEHUU BCEH
KU3HH JIJIS1 YCIIETHOHN Mpo(decCHOHATBHOM NEeATeIhHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUIYATbHOW TPAeKTOPHU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCcKOEe BOCIIMTaHME:

CIOCOOHOCTBI0O K SMOIMOHAIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJICHUN, YMEHHIO BUICTh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEJIOBEKa, NPHUPOJLI M OOIIEeCTBa, NOHUMaHUEM
MaTeMaTHYeCKOW HayKM KakK cdepbl 4YeIOBEUECKOW ACSITEIhbHOCTH, 3TaloB €€ pa3BUTHA H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTHYECKOU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHHEe  KYJbTYPbl  3J0POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perymspHas (usndeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCUU,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0TM4YEeCKOe BOCTIUTAHME:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKaIOIIEeH Cpenpl, IUJIAHUPOBAHUSI TMOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MOCJICJICTBUH ISl OKpY>KaIoIIel cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKHX
po0IeM U MyTel uX peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAILHOM M IPUPOTHON Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU M3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DJOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4Yucie (pOpMyIHpoBaTh HICH,
MOHATHS, TUIOTE3bl 00 00BEKTAaX U SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIEC PpEIICHUS U
nercTBUs, OPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JeHCcTBUSA

ba3oBble Jjoruyeckue a1eicTBUsA:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIy MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAITN3a;

® BOCIPHHUMATH, (JOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIBHBIC U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX, NpeuiaraTb KPUTEPUMU ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/II0UYEeHUH, YMO3aKIIIOUEHHH 10 aHAJIOTUH;

e pa3buparh J0OKa3aTeJbCTBA MAaTEMaTHUYECKHUX  YTBEPXKIEHUN (mpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITEILHO HECJIOKHbBIE JI0Ka3aTeNbCTBa
MaTeMaTH4eCcKuX (DaKTOB, BBICTPAWBATh AaAPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOIAIMIMM ¢ y4ETOM CaMOCTOSATEIBHO BbIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUM  HHCTPYMEHT  MO3HaHMS,
(dbopmMynupoBarth BOIIPOCHI, bukcupytomnye POTUBOpEYHE, npobieMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOE, (OPMHUpPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY TIIAaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATENbHO (OpMyTUpoBaTh OO0OOIIEHWS W BBIBOJABI 1O  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3yNbTaTOB, BBIBOJOB U 0000IIEHN;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBHAX.

Padora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIIMH, JAHHBIX, HEOOXOAUMBIX
JUISl peLeHNUs 3a/1a4u;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IUYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BBIOMpaTh popMy mpenacTaBieHust HHGpOPMAaUK ¥ WIUTIOCTPUPOBAThH PELIaeMbIe 3a/1a9n
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIUAMU;

OIICHMBATh HAJEKHOCTh MHPOPMALMH IO KPUTEPUSM, IPEUIOKEHHBIM YIUTEIEM WIH
chOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHbLIC y‘{eﬁﬂble JedcTBHUA:

BOCIIPHHUMATH U (POPMYJTHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMHU U IEISAMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACEMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y PEIICHHS 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHI 3a7]aBaTh BOMIPOCHI MO CYIIECTBY 00CYXAaeMOU TEMBI, TPOOIIEMBI,
pelnraeMoi  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXUBaTh pa3IMuMe U CXOJICTBO TO3UINH, B KOPPEKTHOH (hopme hopMyInpoBaTh
pa3HoTracusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh Pe3ylbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUs, TPOEKTa,
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHUIYaIbHOU pPabOTHI
MIPH pelIeHUH y4eOHbIX MaTeMaTHUECKUX 3aa4;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IIIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboThl, pacmpenensTh BHUAbI pabOT, OOrOBapuBaTHCA, OOCYXKAAaTh MPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ HITYPMbI M APYrHE), BBHINOJIHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBHUSA C APYrUMH YJI€HAMH KOMAaH/Ibl, OLIEHUBATh KaYECTBO CBOErO BKJIAJa B
oOLMI1 MPOAYKT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJITOPUTM pEUIeHHs 3ajauyd (WIM €ro 4acTb),
BBIOUpATh CIOCOO pemieHuss ¢ y4ETOM MMEIOLIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOLEeCCa U PE3yJibTaTa PCIICHUA
MaTeMaTUYECKOHM 3a1a4H;
OpeABUACTb TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbHOCTL HA OCHOBC HOBBLIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX prHHOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABICHHOMN LICJIA U YCIOBUSAM,
OOBSICHATH TPHUYUHBI JOCTHKCHHUS WM HEJOCTIKEHHS IEJH, HaXOAWUTh OILINOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHust B 7 KJjacce OOYydYalOUIMICA TOJYYUT CIEAYIOIIUE PEIMETHBIC
pe3ybTaThl:

Yucia ¥ BbIYMCICHUS

BbImonHATh, coyeras yCTHbIE M NUCHMEHHBIC NMPUEMBI, apu(MeTHYecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUH, NPUMEHATh pPa3HOOOpa3HblE CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUHW JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (POpMBI 3amUCH YMCEN K Apyroi (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh yncna.

BbINONHATE NPUKUIKY M OLEHKY pe3yibTaTa BBIYMCIEHUH, OLEHKY 3HaYeHHH YHCIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypaJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLIHOHAIBHOCTBIO BEJIMYHH, TPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAaThl PELICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBatk anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEACHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOWIEHA Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymecTBiATh pa3nokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBI) BBIHECEHUS 3a
CKOOKM OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHeHUs: (GopMysl COKpalEHHOTro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOWIEHOB JUIl pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonbs3oBaTh CBONCTBA CTENEHEN C HATYpalbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIpaXKCHUI.

YpaBHeHHUS H HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUS C OJHOM IEPEMEHHOM, NMPUMEHSS MpaBWiIa MEpexona OT
UCXOJHOTO YypaBHEHUS K DPABHOCWIBHOMY eMy. I[IpoBepsATh, SABISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbl IPH PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupath npuUMeps Map YMCEll, SIBISIOUIUXCS PEIIeHUEM JIMHEWHOTO YPaBHEHHUS C JBYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIByMS
NEePEMEHHBIMH, MOJIB3YACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemarps cucrembl ABYX JIMHEHHBIX ypaBHEHMIl C JIByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocraBiaTh M pemiarh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHHUH I10
YCIIOBUIO 3a/layd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jayd IOJyYEHHBIN
pe3ybTar.

LORIN 1700

N300paxkaTh Ha KOOPAMHATHOM NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4M, OTpPE3KH, WHTEpBajbl, 3alUChIBATh YHCIIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKUKN. CTpouTh rpaduk GyHKIMHN y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUI HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYUHAMHU:
CKOPOCTb, BpeMs, PacCTOsIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOM3BOIUTEILHOCTh, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MPenCTaBICHUS U aHadu3a WHQPOpPMAIUW, WU3BJICKATh U
MHTEPIPETUPOBATH MHGOPMAIINIO U3 TpaUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyeHuss B 8 kJacce oOydarOmMICS TMOJIYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3yIbTaThI:

Yucsia 1 BBIYUCICHHUSA

Hcnonp30BaTe HavanbHBIE MPEICTaBICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CPaBHEHMsI, OKDYIJIEHUS M BBIUYMCIICHUH, M300pa)xkaTh JEHCTBUTEIbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsATh NOHATHE apU(METHUYECKOIO KBAJAPATHOTO KOPHS, HAXOJIUTh KBaJpaTHbIC
KOPHH, MCIIOJIb3ys IPU HEOOXOAUMOCTH KAJIbKYJIATOP, BBIIIOJIHATH IPE0OPa30BaHUs BbIPaKEHUH,
CoJZIepKalIuX KBaJpaTHbIE KOPHHU, HCIIOJb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCEI C TMOMOULIbIO JIECSITUYHBIX ApOOei u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATh HpPeoOpa3oBaHUs
BBIPAKEHUH, COAECPIKAILNX CTEIIEHU C LIETBIM I10Ka3aTEIEM.

BBINONHATE TOXJECTBEHHBIE NPEOOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMU JpoOsMu.

PacknaapiBaTh KBaspaTHbIN TPEXUIICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUH I  pELIeHHs pa3IMyHbIX 3aJad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

YpaBHeHHUS] M HEPABEHCTBA

Pemate nuHelHbIE, KBapPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOIAIIMECS K
HUM, CCTEMBI JIBYyX YPAaBHEHUH C IBYMS IIEPEMEHHBIMM.

[IpoBoauTh MpoCTEIINE NCCIE0BAHNSI YPABHEHUN U CUCTEM YpaBHEHHi, B TOM YHCIIE C
IpUMEHEHHEeM TIpaUUecKuX TMpeacTaBlIeHUil (ycTaHaBIMBaTh, HUMEET JHM YpaBHEHUE WU
crcTeMa YpaBHEHHH pelieHus, eClii UIMEET, TO CKOJIBKO, U IIpoUee).



[lepexoauTs OT cIOBEeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckod MOAETH C
IIOMOIIBIO COCTaBJIECHUSI YPABHEHMsS] WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETHUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIy4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHON MEpPEMEHHON W HX CHCTEMbl, JaBaTh I'padUUYECKyl0 HIUIIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

L0 N 10700

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUS), OINpPENeNATh 3HAaueHHWEe (QYHKIUHM I0 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOMCTBA PYHKIMHU 10 €€ rpaduky.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=kix,y=x2,y=x3,y=[x|, y= VX, OTHCHIBATH CBOMCTBA UHCIOBON (GDYHKIIMH 1O €8
rpaduky.

K koHmy oOydenuss B 9 kijacce oOydarOIIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BIYUCTICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHAIBHBIE U UPPALIMOHATILHBIE YHCIIA.

BoinonHaTe apudmeTrueckue NEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus: cTeneHel ¢ LEeNbIMH MMOKa3aTelsIMU U KOPHEH, BHIYMCIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIIA, BBIIOJHATH IMPUKHIKY pe3yJbTaTa BbIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHble M KBaJpaTHbIC YPABHEHUS, YPAaBHEHMs, CBOJSIIUECS K HHM,
npocTeiiire JpoOHO-pallMOHAIbHbIE YPABHEHMSL.

Pemare cuctemsl IBYX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBJISIETCS IMHEHHBIM.

Pemate TekcToBBle 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UM CUCTEMBI JIBYX YPAaBHEHHH C BYMsl IEPEMEHHBIMH.

[IpoBoanTh mpocTeiiie ucciae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IpUMEHEHHEM TIpadUuecKux MpeiCcTaBlIeHUil (ycTaHaBIMBAaTh, HUMEET JM YPaBHEHUE WIU
cucTeMa YpaBHEHUH pelieHus, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJpaTHble HEPaBEHCTBA, M300paxkaTh pEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMCBIBATh PEILIEHUE C TIOMOIIbIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOI INpPsMOIA,
3aIHUCHIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a1a4.

DyHKUUH

Pacnio3naBath QyHKIIMHM H3y4eHHBIX BUJIOB. [IoKka3bIBaTh CXeMaTHYECKU PACIIOJIOKEHHE Ha

KOOPJIMHATHOM TJIOCKOCTH rpadukoB GyHKuMiA Buna: y = kx, y=kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y= \/X, y = |x|, B 3aBuCHMOCTH OT 3HaYeHU# KOIPDHUIIMEHTOB, OMKCHIBATH CBOMCTBA

GbyHKIUH.



Ctpouth W HM300pakaTh CXEMAaTHUYECKU TPaPUKH KBAAPATHUHBIX (DYHKIIHMIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIMN MO UX TpapHKaMm.

Pacno3naBare  kBagpatnyHyro (QyHKOHo 1m0  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO0 POTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJaHuUs.

BBINONHATE BBIYUCICHHS C HCIOJIb30BAaHHEM (OPMYN N-TO WieHa apu(PMETHYeCKOH U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TUIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IOCITIENOBATEILHOCTSIME, B TOM YHCIIE 3a/1a9d
U3 pealbHOM KU3HM (C UCHOJB30BAHUEM  KaJbKYISATOpa, LU(POBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrtpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
bubmmoreka [{OK
Yucna v BeIunciieHus. PanimoHaibHbIE
1 25 1 https://m.edsoo.ru/7f415b9
qucna
0
bu6moreka [IOK
2 AnreOpandeckre BbIpaKEHUS 27 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
3 VYpaBHEHHs 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b9
0
bu6moreka [IOK
4 Koopaunats! u rpaduku. OyHKIIH 24 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [JOK
5 [ToBTOpEeHUE M 0000IICHNE 6 1 https://m.edsoo.ru/7f415b9
0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrtpoiasbnbie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 Yucna v Beiuncnenns. KBagparabsie KOpHU 15 https://m.edsoo.ru/7f417af
8
bu6moreka [IOK
Yucna v Berunciienns. CTeneHp ¢ UebIM
2 7 https://m.edsoo.ru/7f417af
MoKa3aTeaeM ]
Anrebpandeckue BbIpaKEeHHUSL. bubmorexa OK
3 . 5 1 https://m.edsoo.ru/7f417af
KBanpaTHbiii TpéXuiieH g
AnreOpanveckre BhIpaKEHUS. bubmorexa HOK
4 15 1 https://m.edsoo.ru/7f417af
Anrebpaundeckas 1po0b g
VYpaBHeHus v HepaBeHCTBaA. KBasipaTHbie bubmorexa LHOK
5 P P ' 15 1 https://m.edsoo.ru/7f417af
ypaBHEHUS g
bubnuoreka [JOK
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
6 5 13 https://m.edsoo.ru/7f417af
ypaBHEHUH g
bubmuoreka [JOK
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af
8
bubnunoreka [JOK
8 Oyukuuu. OCHOBHbBIE IOHATUS 5 1

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




8

bubnuoreka [IOK

9 OyHkuu. YucnoBeie GyHKIIMU 9 https://m.edsoo.ru/7f417af
8
bubmmoreka [{OK
10 [ToBTOpEeHue u 06001IICHNE 6 https://m.edsoo.ru/7f417af
8
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubmmoreka [IOK
Yucna u BeruucieHus. JlelicTBUTEIbHbBIC
1 9 https://m.edsoo.ru/7f419d0
yHcna 8
bu6moreka [IOK
YpaBHEHHUS 1 HEPABEHCTBA. Y PABHEHUS C
2 . . 14 1 https://m.edsoo.ru/7f419d0
OJTHOU TIepEMEHHOM o
bu6moreka [IOK
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
3 . 14 1 https://m.edsoo.ru/7f419d0
YpaBHEHUH g
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d0
8
bu6mmoreka [JOK
5 OyHKIIUN 16 1 https://m.edsoo.ru/7f419d0
8
bubnuoreka [JOK
6 YucnoBble MOCIEA0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d0
8
bubnuoreka [JOK
[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
7 > 18 1 https://m.edsoo.ru/7f419d0
3HaHUU g
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
N KosunyecTBo yacos
o
- Tema ypoxka KoHTpoJsibHbIE
n/n Bcero
padoThbI
1 [TonATHE panMoOHANBHOIO YKCIa 1
) Apudmernueckue AeMCTBUS C |
paloHaIbHBIMU YU CIIAMU
3 Apudmernueckue AeMCTBUS C |
paloOHaIbHBIMU YU CIIAMU
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
6 Apudmernueckue AeMCTBUS C |
palnMoHAIBbHBIMU YUCIIAMU
7 CpaBHeHuHe, yOPSAI0UYMBAHUE |
palMOHAIBHBIX YHCET
g CpaBHeHuHe, YIOPSAI0YMBAHUE |
palnMOoHAIBHBIX YHCET
9 CpaBHeHue, yrnopsIouuBaHue |
palnMoHaIBHBIX YHCET
10 CreneHb ¢ HaTypaJIbHBIM MOKa3aTEIEM 1
11 CreneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM 1
12 CreneHns ¢ HaTypaJbHBIM [TOKa3aTEIEM 1
13 CreneHns ¢ HaTypaJbHBIM [IOKA3aTEIEM 1
14 CreneHnsp ¢ HaTypaJbHBIM [IOKa3aTEIEM 1
L5 Perienne 0CHOBHBIX 3a/1a4 Ha Apo0OH, |
IIPOLIEHTHI U3 PeaIbHOMN MPAKTUKH
16 Perienne 0CHOBHBIX 3a/1a4 Ha ApoOH, |
IIPOLIEHTHI U3 PEAIbHOM NPAKTUKH
17 Perienne 0CHOBHBIX 3a/1a4 Ha ApoOH, |
IIPOLIEHTHI U3 PEAIbHOM NPAKTUKH
13 Perienne 0CHOBHBIX 3a/1a4 Ha IpOOH, |
IIPOLIEHTHI U3 pEAIbHOM MPAKTUKH
19 [Ipu3Haku neMMMOCTH, Pa3ioKEeHUsI Ha |
MHO>KHMTEJN HATypaJIbHbIX YUCEI




HpI/ISHaKI/I ACIIUMOCTH, pPa3JIOKCHUA HA

20 MHOKHTEIN HATYPATbHBIX YUCEIT

21 Peanpubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOIOPIIMOHATBHOCTH

2 Peanpubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOIOPIIMOHATBHOCTH

3 Peanpubie 3aBucumocTu. [Ipsmas u
oOpaTHas MpOMOPIUOHATBHOCTH

24 Peanpubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIUOHATBHOCTH

)5 KonTponsHas pabora o teme
"Panmmonasnbubie yucna"

26 bykBeHHBIE BBIpAKEHUS

7 [Tepemennsbie. JlomycTHMBIC 3HAYCHUS
MIePEMEHHBIX

28 Dopmyibl

29 Popmybl
[IpeoOpazoBaHue OYKBEHHBIX BBHIPAKCHHM,

30 PacKphITHE CKOOOK M MPUBEICHHE
HoIOOHBIX ClaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX BBIPAKCHHM,

31 PacKphITHE CKOOOK M MPUBE/ICHHE
MOAOOHBIX CIIaraeMbIX
[IpeoOpa3oBanrie OyKBEeHHBIX BHIPAKEHUH,

32 PacKphITHE CKOOOK M TIPUBEACHUE
MOAO0OHBIX CIIaraeMbIX
[IpeoOpazoBanne OYKBEeHHBIX BHIPAKEHUH,

33 pacKpbITHE CKOOOK U IPUBEICHUE
MOAOOHBIX CIIaraeMbIX

14 CBoiicTBa CTENEHH C HATYPAIbHBIM
roKasaresemM

35 CBoiicTBa CTETNIEHH C HATYPaIbHBIM
rokKasarejemM

36 CBoiicTBa CTEMEHH C HATYPalTbHBIM
rokKasarejemM

37 MHorouseHsl

38 MHorousneHsl

39 CrnosxeHue, BBIYUTaHUE, YMHOKECHHE

MHOTOYJICHOB




CHO)KGHI/IC, BbIYUTAHUC, YMHOXCHUC

40 1
MHOTOYJICHOB
A1 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE !
MHOTOYJICHOB
4 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE q
MHOTOYJICHOB
43 DopMybl COKpPAILIEHHOTO YMHOKEHUS 1
44 @opMyIIbl COKPAIEHHOTO YMHOKEHHUS 1
45 DopMybl COKpPAILIEHHOTO YMHOKEHUS 1
46 DopMysbl COKpPAILIEHHOTO YMHOKEHUS 1
47 @opMyIIbl COKPAIEHHOTO YMHOKEHHUS 1
48 PaznoxeHre MHOrO4IE€HOB Ha MHOKHUTENH 1
49 PaznoxeHre MHOrO4IE€HOB Ha MHOKHUTENN 1
50 Pa3noxeHne MHOrO4JI€HOB HA MHOKHATEIN 1
51 PaznoxeHre MHOrO4I€HOB Ha MHOKHUTENN 1
52 Konmponvnaa paboma no meme 1
"Anzeopauueckue svipaxcenun'’
53 VYpaBHeHue, MpaBuiia Mpeodpa3oBaHus |
YpaBHEHUSI, PABHOCUJIBHOCTh YPABHEHUI
JIuneitHOoe ypaBHEHUE C OJTHOU
54 MEPEMEHHOM, PEIIEHNE TUHEHHBIX 1
YpaBHEHUH
JIuneitHoe ypaBHEHUE C OJTHOM
55 MePEMEHHOM, PEIICHUE JTUHEHHBIX 1
YpaBHEHUH
JIuneliHoe ypaBHEHHE C OJHOU
56 MEePEMEHHOM, peIIeHNEe TUHEHHBIX 1
YpaBHEHUI
57 Peurenue 3agau ¢ noMOLIbIO YpaBHEHUN 1
58 Peurenue 3agau ¢ noMOLIbIO YpaBHEHUN 1
59 Pemenue 3a1a4 ¢ moMOIIBIO ypaBHEHUI 1
60 Pemrenue 3agau ¢ moMoIIbIO YpaBHEHUN 1
61 JInneliHOE ypaBHEHHUE C IBYMs 1
MIePEeMEHHBIMU U €T0 rpadux
62 JInneliHOE ypaBHEHUE C IBYMs 1
MIePEeMEHHBIMU U €T0 Trpadux
63 Cucrema 1ByX JTUHENHBIX YPaBHEHUH ¢ 1

ABYMA IICPCMCHHBIMU




Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢

64 1
JBYMsI IEPEMEHHBIMU

65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ 1
JBYMsI IEPEMEHHBIMU

66 Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU :

67 Pemenue cucreM ypaBHeHMI 1

68 Pemenue cucreM ypaBHeHH 1

69 Pemenue cucreM ypaBHeHHI 1

70 Pemenue cucreM ypaBHeHHI 1

71 Pemrenne cucrem ypaBHEHUI 1

7 KouTponsHas pabora no teme "JIunelinble 1
ypaBHeHUs"

73 Koopannara Touku Ha npssMon 1

74 HucnoBsle MPOMEKYTKH 1

75 UucnoBble MPOMEXKYTKU 1

76 Paccrosinue Mexy AByMsl TOUKaMU |
KOOPJMHATHOM MPsIMOM

77 Paccrosinue Mexy AByMsl TOUKaMU |
KOOPJIMHATHOM MPsIMOI

73 [IpsiMoyrosbHast cucTeMa KOOpJUHAT Ha |
IJIOCKOCTH

79 [IpsiMoyrosbHast cucTeMa KOOpJUHAT Ha |
IJIOCKOCTH

20 IIpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu !

81 ITpumeps! rpaduKoB, 3a1aHHBIX |
bopmynamu

2 ITpumeps! rpadukoB, 3a1aHHBIX |
dbopmynamu

%3 ITpumeps! rpaduKoB, 3a1aHHBIX |
bopmynamu

24 Urenue rpaukoB peanbHbIX |
3aBUCUMOCTEN

25 Urenue rpaukoB peabHbIX |
3aBUCUMOCTEN

86 [ousiTue QpyHKIUH 1

87 I'padpux GpyHKIIIN 1




88 CoiicTBa (hyHKUIUH 1
89 CoiicTBa (hyHKUIMH 1
90 JIuneiinas QpyHKIHSA 1
91 JIuneiinas QyHKIHSA 1
92 [Toctpoenue rpaduka JIMHEHHON QYHKIIH 1
93 IToctpoenue rpaduka TMHEHHON QyHKINN 1
94 I'paduk pynkum y =|x| 1
95 I'paduk pynkuum y =|x| 1
96 KonTponsnas pabora o teme |
"Koopnunats! u rpadpuku. @yHkuun"
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
97 METOJIOB Kypca 7 Kjacca, 00001menne 1
3HAHHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH H
98 METOJIOB Kypca 7 Kjacca, 00001enne 1
3HAHHH
[ToBTOpEHME OCHOBHBIX MOHATUN U
99 METOJIOB Kypca 7 Kjacca, 00001eHnne 1
3HaHUU
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kjacca, 00001eHnne 1
3HAHUM
101 Hrorosas koHTpoJIbHAs paboTa 1
[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kjacca, 00001eHne 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




8 KUIACC

KoandecTBO 9acoB

[
Jrj;n Tema ypoka Beero KonTposabHbie
padoThbI

KBanpartHblil KOpeHb U3 yucia 1

2 [onsiTne 06 UppaTMOHAITEHOM YHCIIE 1

3 JlecsTuaHbie TPUOTIKEHUS |
HPPAIMOHAIBHBIX YHCET

4 JlecsTuuHbie PUOTIKEHUS |
HPPAIMOHAIBHBIX YHCET

5 JleficTBUTENbHBIC YHCIIA 1

6 CpaBHEHME NEHCTBUTENBHBIX YACEI 1

7 CpaBHEHME NEHCTBUTENBHBIX YACEI 1

8 Apudmernueckuil KBaJipaTHbIN KOPEHb 1

9 VYpaBHeHue Buga x> = a 1

10 CpoiicTBa apr(METHUECKUX KBAIPATHBIX |
KOpHEH

1 CaoiicTBa apr(METHUECKUX KBAIPATHBIX |
KOpHEH

12 [IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH, 1
coJiepXKaliux KBaJpaTHbIe KOPHU

13 [IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUH, 1
COJIepXKaIIUX KBAJPaTHbIE KOPHU

14 [IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUH, 1
CoJIepXKalluX KBaJpaTHbIE KOPHU

15 [IpeoOpa3oBaHKe YUCIOBBIX BBIPAKECHUN, |
COJIepXKaIIUX KBAJPaTHbIE KOPHU

16 CTelneHsn ¢ IeNIbIM ITIOKa3aTeleM 1
CrannapTHas 3anuch yucia. Pazmepsl
00BEKTOB OKpYKarolero Mmupa (ot

17 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX 1
00BEKTOB), UIUTEIHLHOCThH MIPOIIECCOB B
OKpYXaIoIlleM MHUPE

18 CBoiICTBa CTENEHU C EJIBIM MTOKa3aTelleM 1

19 CBoiICTBa CTENEHU C II€JIBIM MTOKa3aTelleM 1

20 CBoiiCTBa CTENEHU C IEJIBIM MTOKa3aTelleM 1

21 CBoiiCTBa CTENEHU C LEJIBIM MTOKa3aTelieM 1




22

CBoliCTBa CTEIICHH C OCJIBIM ITIOKa3aTCIEM

23 KBagparuslii TpéxuneH

24 KBagpartsslii TpéxuieH

’5 PaznoxeHne kBagpaTHOTO TpEXUWICHA Ha
MHOKHUTEITN

26 PaznoxeHne KBagpaTHOTO TpEXUWICHA Ha
MHOKHUTEIN
KonTponsHas pabora no teme

27 "KBanparusie kopHu. CTeneHu.
KBanpatuslii TpexuneH"

28 AnrebOpaundeckas 1po0b

29 JlomrycTHMBIe 3HAUYEHUS TIEPEMEHHBIX,
BXO/JISIIUX B alreOpandecKie BRIPKCHUS

30 JlomrycTHMBIE 3HAUYEHUS TIEPEMEHHBIX,
BXOJISIIIUX B alreOpandecKie BRIPAKCHUS

31 OcHOBHOE CBOICTBO anredpanveckon
npoou

32 Coxkpaienue mpooeit

33 Coxkpaienue mpooei

34 Coxkpaienue mpooeit

35 CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE U
JICJICHHUE allreOpandecKux apooei

36 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U
JICJICHHUE alireOpandecKux Apooeit

37 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U
JICJICHHUE alireOpandecKux Apooeit

18 CrnoxeHue, BBIYMTaHUE, YMHOKEHHUE U
JICJICHHE allreOpandecKux Apooei

39 [IpeoOpa3oBanue BhIpaKEHUH, COAEpKAIINX
anredpanveckue qpoou

40 IIpeoOpa3oBaHue BhIpayKEHUA, COAECPIKALINX
anreOpanyeckue Apoou

A1 IIpeoOpazoBaHue BhIpaKEHU, COAECPIKALINX
anreOpanyeckue Apoou
KonTposnpHas paboTa o teme

42 HAJ.I 6 n

reOpandeckas qpoob
43 KBanpaTtHOoe ypaBHEHHE
44 Henonnoe kBagpaTHoe ypaBHEHUE




45 HenousiHoe kBagpaTHOE ypaBHEHUE 1

46 dopmyra KOpHEH KBaJIpaTHOTO ypaBHEHUS 1

47 dopMyIta KOpHEHW KBAaIPaTHOTO YPaBHEHUs 1

48 ®dopmyra KOpHEH KBaJIpaTHOTO ypaBHEHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemenue ypaBHeHH, CBOIAIIMXCS K |
KBaJPaTHBIM

52 Pemenue ypaBHeHH, CBOIAIIMXCS K |
KBaJPaTHBIM

53 [Ipocreiimme 1poOHO-palOHANIbHbBIE |
YpaBHEHUS

54 [Ipocreiime 1poOHO-pallMOHATbHbBIE 1
YpaBHEHUS

55 Pemenme TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO 1
KBaJPAaTHBIX YPaBHEHUI

56 Penrenne TeKCTOBBIX 3a71a4 € IOMONIBIO |
KBaJI[paTHBIX YpaBHEHUI

57 KonTtponsHas padoTa o Teme |
"KBanpartusie ypaBHeHUS"
JIuneitHOE ypaBHEHUE C IBYMS

58 MepEMEHHBIMH, €T0 TpaduK, TPUMEPHI 1
peuieHus: ypaBHEHH B LENbIX YACTIaX
JIuneitHOe ypaBHEHUE C IBYMsI

59 MIePEeMEHHBIMH, €r0 Ipaduk, MpUMepbI 1
peuieHus: ypaBHEHH B LENbIX YACTIaX
JIuneliHOE ypaBHEHUE C IBYMS

60 MePEMEHHBIMH, €0 TpaduK, TPUMEPHI 1
pelieHus: ypaBHEHH B LENbIX YACIaX

61 Pewienue cucrem ByX JTUHEHHBIX |
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU

62 Pemenue cucrem AByX JIMHEMHBIX 1
YpaBHEHUH C ABYMsI IEPEMEHHBIMHU

63 Pemenue cucrem AByX JIMHEMHBIX 1
YpaBHEHUH C ABYMsI IEPEMEHHBIMHU

64 [IpuMepsl perieHus: CUCTEM HETUHEHHBIX |
ypaBHEHUH C ABYMsI IEPEMEHHBIMU

65 [IpuMepsl perieHus: CUCTEM HETUHEHHBIX |

ypaBHEHUH C IByMs IT€pEMEHHBIMU




I'paduueckas MHTEpIIpETAIIUS YPaBHEHHS C

66 JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
I'padmyeckas uHTEpIIpETALIAS YPABHEHUS C

67 JBYMSI TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

68 Pemenue TekcTOBBIX 3a71a4 ¢ TOMOUIbIO
CUCTEM ypaBHEHUI

60 Pemenmne TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
CUCTEM ypaBHEHUI

70 Pemenune TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
CUCTEM ypaBHEHUI

71 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA

72 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 0HOM ITEpEMEHHOMN

74 JIuHeiiHbIe HEPaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

75 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

77 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOMI
MIEPEMEHHOM U UX pelIeHUE

73 CucteMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX pelICHUE

79 CucteMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX pelIeHUE
N3o00paxkenue perieHus JMHEHHOTO

80 HEpPABEHCTBA U UX CUCTEM Ha YUCIIOBOU
MpSIMOU
N3o00paxkenue perieHus JMHEHHOTO

81 HEpPaBEHCTBA M UX CUCTEM Ha YHCIIOBOU
psAMOM

20 KoHnTtponsHas pabota no temam
"HepasencrBa. Cucremsl ypaBHEHHN"

83 [TonsiTue pyHKIUM

g4 OO6nacTp onpeneneHuss 1 MHOXKECTBO
3Ha4eHU! QYHKIUH

85 CrniocoObI 3a1aHus PYHKITHIA




86 I'padux GpyHKIIIN 1

87 CpoiicTBa (hyHKIIMH, UX OTOOpaKEeHUE HA |
rpaduke

88 Urenue u nocrpoeHue rpadpukoB GyHKIMMA 1

29 [Tpumeps! rpadukoB GyHKIHH, |
OTPaXKAIOIIUX PEATbHBIC TIPOIIECCHI
ODYHKIMH, OTIMCHIBAIOIIUE MPSIMYIO H

90 00paTHYIO IPOTIOPITMOHATBHBIC 1
3aBUCHUMOCTH, UX TpaduKu

91 'mmepbona 1

92 ['mmepbona 1

93 I'paduk pynkium y = x2 1

94 I'paduk pynkum y = x2 1
OyHkmu y =x2, y = x3, y = VX, y = [x[;

95 rpaguvecKoe peneHue ypaBHeHUN 1 1
CUCTEM ypaBHEHMI
Oynkimn y =x2, y = X3, y = VX, y = [x[;

96 rpaduueckoe perieHre ypaBHeHUN U 1
CHUCTEM ypaBHEHUI

97 [ToBTOpEHNE OCHOBHBIX NOHITHI U METOJIOB |
KypcoB 7 u 8 Kj1accoB, 00001IeHne 3HAHU I

08 [ToBTOpEHNE OCHOBHBIX TIOHITHI U METOJIOB |
KypcoB 7 u 8 Kj1accoB, 00001IeHnEe 3HAHUI

99 [ToBTOpEHNE OCHOBHBIX TIOHITHI U METOJIOB |
KypcoB 7 u 8 Kj1accoB, 00001IeHne 3HAaHU I

100 [ToBTOpEHNE OCHOBHBIX TIOHITHI U METOJIOB |
KypcoB 7 u 8 KiaccoB, 000011IeHre 3HaHU !

101 Hroropas koHTpoJIbHAS paboTa 1

102 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB |
KypcoB 7 u 8 KiaccoB, 000011IeHIe 3HAHU

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

ParnmonanbHbIe Yncia, UppanuoHaIbHbIE
qrcia, KOHEYHbIe B OECKOHEYHBIC
JeCATUIHBIE TPoOH

MHOXEeCTBO I€HCTBUTEIIHLHBIX YHCE]L,
JIEHCTBUTENIbHBIC UMClla Kak 0€CKOHEUHBIC
JECSITUUHBIE TPOOH

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEK/ly MHOKECTBOM JE€MCTBUTEIBHBIX
YUCEN U MHOKECTBOM TOYEK KOOPAUHATHOMN
psIMOM

CpaBHEHHE NEUCTBUTENBHBIX YUCEI,
apudMeTHIECKUEe IEHCTBUSI C
JEHCTBUTEILHBIMU YUCIIAMH

[TpubmmxkE€HHOE 3HaUCHNE BETUYHHBI,
TOYHOCTH MPUOIIMKEHUS

Okpyrienue yucen

Okpyrienue yucen

[Ipukuaka v OlIeHKa Pe3yIbTaTOB
BBLIYHCJIEHUN

[Ipukuaka u OlleHKa Pe3yIbTaTOB
BBLIYHCJIEHUN

10

JIuneitnoe ypaBHenue. Penenue
ypaBHEHUH, CBOSALINXCS K TUHEHHBIM

11

JIuneitnoe ypaBHenue. Pemenue
YPaBHEHUH, CBOIALIMXCS K TMHEUHBIM

12

KBanparnoe ypaBuenue. Pemenue
ypaBHEHUH, CBOAALIMXCS K KBaIPATHBIM

13

KBanpatHoe ypaBHenue. Pemenune
YpaBHEHUH, CBOJAIIUXCS K KBaJPAaTHBIM

14

bukBanpatHble ypaBHEHUs

15

bukBanpatHble ypaBHEHUS

16

[IpuMepsl penieHus: ypaBHEHUN TPEThEU U
YETBEPTOM CTEIECHEN Pa3JIOKEHUEM Ha
MHOXUTEIN




[IpuMmepsl penieHus: ypaBHEHUN TPEThEU U

17 YETBEPTOM CTEIICHEN Pa3JIOKEHUEM Ha
MHOXHUTEIHN

18 Pemenue npoOHO-paOHATBHBIX
YpaBHEHUH

19 Pemenue npoOHO-paOHATBHBIX
YpaBHEHUI

20 Pemenue TekCcTOBBIX 33124
anreOpandeckuM MeTOI0M

71 Pemenne TekCTOBBIX 33124
anreOpandeckuM MeTOI0M

” Pemrenue TeKCTOBBIX 3a7a4
anreOpandeckuM METOI0M

o KonTponbnas pabota no teme "YpaBHeHUS
C OJHOM epeMeHHOM"

24 VYpaBHEHUE ¢ TBYMS TIEPEMEHHBIMU U €TO
rpaduk

)5 VYpaBHEHHE € IBYMS IEPEMEHHBIMU U €70
rpadguk

26 CucreMa IByX JUHEUHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMU U €€ peleHne

7 CucreMa IByX JUHEUHBIX YPAaBHEHUH C
JBYMSI [IEPEMEHHBIMU U €€ peleHue

)3 CucreMa IByX JUHEUHBIX YPAaBHEHUH C
JBYMSI [IEPEMEHHBIMU U €€ peleHne

29 CucreMa IByX JUHEUHBIX YPAaBHEHUH C
JBYMS [IEPEMEHHBIMU U €€ pelIeHue
Pewienue cucrem ByX ypaBHEHUU, OJHO U3

30 KOTOPBIX JIMHEIHOE, a APYroe — BTOPOil
CTENEHU
Pewienue cucrem IByX ypaBHEHUM, OJHO U3

31 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOil
CTENEHU
Pemienue cucrem IByX ypaBHEHUU, OJHO U3

32 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOil
CTENEHU
Pemrenue cucrem IByX ypaBHEHUU, OJHO U3

33 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOil
CTENEHU

34 I'padmyeckas uHTEpIpETAIIUS CUCTEMBI




YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

Pemienne TeKCTOBBIX 337124

35 1
aredpanvdeckuM crocooom

36 Pemenue TekCcTOBBIX 33124 1
aNreOpanvdeckuM crocooom

37 KonTtponsHas padora no Teme "Crucremsl |
ypaBHeHUi"

38 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1

39 UucnoBble HEPaBEHCTBA U UX CBOMCTBA 1

40 JIuHeiiHbIe HEPaBEHCTBA C OJHOM |
IIEPEMEHHOM U UX pelICHUE

41 JIuHeiiHbIE HEpaBEHCTBA C OJTHOM |
IIEPEMEHHOM U UX pEIICHUE

4 JIuHeiiHbIe HEpaBEHCTBA C OJHOM 1
MEPEMEHHOM U UX PEIIEHUE

43 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU 1
MEPEMEHHOM U UX PEIICHUE

m CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM |
MIEPEMEHHOM U UX pElICHUE

45 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM |
MIEPEMEHHOM U UX pEelICHUE

46 KBanpaTHble HEpaBEHCTBA U UX PEIICHUE 1

47 KBanpaTHble HEpaBEHCTBA U UX PEIICHUE 1

48 KBanpaTHble HEpaBEHCTBA U UX PEIICHUE 1

49 KBagpatHble HepaBEeHCTBA U UX PEILLICHUE 1

50 KBanpaTHbie HEpaBEeHCTBA U UX PEILICHUE 1
I'padmyeckas uHTEpIpeTaLIs HEPABCHCTB

51 U CUCTEM HEPABEHCTB C JIByMs 1
MIepeMEeHHBIMU
I'padmyeckas uHTEpIpeTALIs HEPABCHCTB

52 U CUCTEM HEPABEHCTB C JIByMs 1
MepEMEHHBIMU

53 KonTponsHas pabora o Teme |
"Hepasencrna"

54 KBanpatuunas ¢pyHkius, e€ rpagux u |
CBOMCTBA

55 KBangpatuunas ¢pyHkius, e€ rpapux u |
CBOMCTBA

56 KBanpatuunas ¢pyHkius, e€ rpagux u 1




CBOICTBa

[Tapaboiia, KOOPAMHATHI BEPITHHBI

37 napaboJIbl, 0Ch CHMMETPHUH 1apadoJIbl

53 [Tapaboua, KOOpAMHATHI BEPLIMHBI
napaboJIbl, 0Ch CHMMETPHUH 1TapadoJIbl

59 [Tapaboua, KOOpAMHATHI BEPLIMHBI
napaboJIbl, 0Ch CHMMETPHUH 1TapadoJIbl

60 [TapaGoua, KOOpAMHATHI BEPLIMHBI
napaboJIbl, 0Ch CHMMETPHUH 1TapadoIbl

61 [Tapaboua, KOOpAMHATHI BEPLIMHBI
napaboJIbl, 0Ch CHMMETPHUH 1TapadoIbl

& [Tapaboua, KOOpAMHATHI BEPLIMHBI
nmapaboJIbl, 0Ch CHMMETPHUH 1TapadoIbl

63 I'paduku pynkuuit: y =kx, y=kx +b,
y=k/x, y=x3, y=vx, y=[x]|

64 I'paduku pynkuuit: y =kx, y=kx + b,
y=k/x, y=x3, y=vx, y=[x]|

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

66 I'padukn dynaxumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vx, y=[x]|

67 I'padukn dyaxumii: y = kx, y=kx + b,
y=k/x, y=x, y=vx, y=[x]

68 I'paduku dynakumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vx, y=[x]|

69 Kountponbnas pabora o teme "®OyHkuun"

70 TlousiTHe YUCIIOBOM MOCIIENOBATEILHOCTH
3amaHue mociae10BaTeIbHOCTH

71 peKyppeHTHOU hopMymnoit u popmynoi n-
ro 4YJeHa

7 Apudmernueckas u reoMeTpruecKas
porpeccun

7 ApugpmeTrnueckas 1 reoMeTpudecKas
porpeccun
dopmybl N-ro YieHa apuPMEeTHUECKON U

74 F€OMETPUUECKOU MPOrpeCCUil, CyMMBI
MEPBBIX N YWICHOB

75 @opmybl N-To YieHa apuPMETHIECKON U

F€OMETPUYECKOU IPOTrPECCUi, CYMMBI




MCPBLIX N YWICHOB

76

@opMyIel N-ro wieHa apuPpMETHIECKOH U
reOMETPUYECKON IIPOrPeECCUil, CyMMBI
IIEPBBIX N YWICHOB

77

@opMyITel N-TO WieHa apHPMETHIESCKOHN U
r€OMETPUYECKOU NPOTrPECCUM, CYMMBI
IIEPBBIX N YICHOB

78

@opMyITel N-TO WieHa apHPMETHIESCKON U
r€OMETPUYECKON MPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

79

N300pakeHue uieHoB apuPpMeTHIECKON U
r€OMETPUYECKON MPOrpecCUuil TOUKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH

80

N300paxkenue 4ieHoB apuPMeTHIecKoi 1
F€OMETPHUYECKON MPOTrpeCCUil TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH

81

JIMHEeWHBIN ¥ SKCIOHEHIIMAIbHBIA POCT

82

CIoKHbI€ POLEHTHI

83

CIoHbI€ POLEHTHI

84

KonTtponbHas padota o teme "HucnoBsie
nocJjeaoBaTeabHOCTH"

85

[ToBTOpEeHuEe, 0600IICHNE 1
CHCTeMaTH3anus 3HaHul. 3anch,
CpaBHEHHUE, NCHCTBUS C JCHCTBUTEILHBIMHU
YUCJIAMH, YHCIIOBAs MpsMast

86

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3arys 3HaHui. [IpoLeHTsI,
OTHOIIICHHS, ITPOIIOPIIUU

87

[ToBTOpEeHUE, 0000IICHNE 1
cucreMmaruzanus 3HaHuii. OKpyrieHue,
MPHUOIMKEHHE, OLICHKA

88

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apUPMETHUECKUM
CII0coOoM

89

[ToBTOpEHue, 06001mEeHNE U
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apruPMETHUECKUM
CII0COOOM

90

[ToBTOpEHUEe, 0600MmEeHNE U




cucreMaru3anusd 3HaHuu. Pemenue
TEKCTOBBIX 337124 apHUPMETHIECKUM
CII0co0oM

91

[ToBTOpenue, 06o0IIEHNE U
cucremarusanus 3Hanuil. [IpeodpasoBanue
anreOpandecKuX BBIPAKEHUH, JOYCTUMBIE
3Ha4YCHUA

92

[ToBTOpEHUe, 0600IICHNE U
cucremarusanus 3Hanui. [IpeoOpasoBanue
anredpanvyeckuX BbIpaKE€HUH, TOMYCTUMbIE
3Ha4YCHUA

93

[ToBTOpEeHue, 0600IICHNE U
cucremarusanus 3Hanui. [IpeoOpasoBanue
anredpanvyeckuX BbIpaKE€HUH, TOMyCTUMbIE
3HAa4YCHUA

94

[ToBTOpEeHUE, 0600IICHNE 1
cucremarusanus 3Hanui. [IpeoOpazoBanue
anredpanvyecKuX BbIpaKE€HUH, TOMyCTUMbIE
3Ha4YeHUs

95

[ToBTOpEeHUE, 0600IICHNE 1
cuctemaTusanus 3Hanuil. OyHkuuu:
MMOCTPOCHUE, CBOMCTBA N3yUCHHBIX

byHKINNA

96

[ToBTOpEeHUE, 0600IICHNE 1
cUCTeMaTH3alus 3HaHUH. DYHKIIHH:
ITOCTPOCHHE, CBOMCTBA M3YYCHHBIX

byHKIMHA

97

[ToBTOpEeHUE, 0600IICHNE 1
cucreMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHHE, CBOMCTBA N3YUCHHBIX

byHKIMI

98

[ToBTOpEeHUE, 0000IICHNE 1
cucreMaTH3anus 3HaHui. OyHKIIH:
MOCTPOEHHE, CBOMCTBA U3YYEHHBIX

byHKIHII

99

[ToBTOpEHue, 06001EeHNE U
cucremaTu3anus 3HaHui. ['paduueckoe
pellieHre YPaBHEHUH U UX CUCTEM

100

[ToBTOpEHUE, 0600MIEeHNE U
cucremMaTH3anus 3HaHui. ['paduueckoe
pellieHre YPaBHEHUN U UX CUCTEM




101

Hrorosas koHTpoJbHAs paboTa

102

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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