


INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBJISIETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3OBaHMS: OHA
oOecrieynuBaeT HU3YYCHUC NPYTUX JUCHUIIIMH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMAaHUTAPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHMS U B IMOBCETHEBHON JKU3HU.
PasButne y oOydamoomuxcsi HayyHbBIX IPEACTABICHUN O MPOUCXOXKAECHUU M CYLUIHOCTU
anreOpandyeckux aOCTpaKIMid, CIoco0e OTPaKEHUST MaTeMaTUYeCKOH HayKOH SBJICHUH U
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, pPOJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M Ka4eCTB
MBIIUICHHS, HEOOXOMUMBIX ISl aJIaliTalldd B COBPEMEHHOM IudpoBoM obmiectBe. M3yueHue
anreOpbl o0ecrieunBacT pa3BUTHE YMEHUS HAOJII01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBIIJICHUA, CIIOCOOHOCTH APTryYMCHTUPOBAHHO 06OCHOBBIBaTb CBOH
JICHCTBUSL U BBIBOJBI, (POPMYIIHPOBATh yTBepkIeHHs. OcBOeHHE Kypca anreOpbl oOecrieynBacT
PasBUTHUC JIOTUYCCKOI'O MBIINUJICHUA O6yanOHII/IXC$[Z OHM HCHOJB3YKOT ACAYKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHUs, 0000IICHNE W KOHKPETU3aIlUI0, a0CTparkpOBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
o0yvaromuxcs, IMO3TOMY CaMOCTOSTEIbHOE pCEIICHHWE 3a7ad  SBJSICTCS — peanu3amuei
ACATCIIBHOCTHOI'O IPpUHIMAIIA O6y‘-I€HI/I$I.

B crpykrype mnporpammbl y4eOHOro Kypca <«AnredOpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATeIbHO-METOAMYECKHe JIHUM: «Yucma u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS W HEPABEHCTBa», «DYHKIUHY.
Ka)KI[afI N3 OTUX COACPIKATCIBbHO-MCTOJUUICCKHUX JIMHAHN Pa3BHUBACTCA Ha IMPOTAKCHUU Tpex JICT
U3yYCHUS Kypca, B3aMMOJICHCTBYS C JAPYTUMH €ro JIMHUSAMU. B Xolle n3y4eHus: yueOHOro Kypca
00yJaronMMcs MPUXOAUTCS JIOTHUYECKU PACCYKIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBECHHBIM
s3bIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTo Kypca «Anreopay BKIFOUSHBI HEKOTOPHIC OCHOBBI
JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOILIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4eCKOIro
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

ConepmaHHe muann  «Yuciia W BLIYHCICHUSI CIIYKUT OCHOBOH JJISL ]IaJ'II)Hef/'Iﬂlel"O
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaroIIMXCs JOIMYECKOIO MBIIIJICHUS,
q)OpMHpOBaHI/IIO YMCHUA ITOJB30BATHCA aJITOPUTMAMH, a TAKKEC HpI/IO6p€TeHI/IIO MPAKTUICCKUX
HABBIKOB, HEOOXOIMMBIX i TOBCETHEBHOW >XM3HU. Pa3BUTHE MOHATHUS O UYWCIIE Ha ypOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dopMHpOBaHUEM MpPEJCTABICHUN O JEMCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUU OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckux JHHUH — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO y  OOydYaroIIUXCs
MaTEeMaTHYECKOTO ammapara, HEOOXOJWMOTO s pEelIeHUs 3aad MaTEeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
y4eOHBIi  MaTepuan TpPYNOUPYeTCsS  BOKPYT  pPalMOHANBHBIX  BBIpaXKEeHWid.  Anredpa
JAECMOHCTPUPYCET 3HAUCHUC MATEMATUKKU KaK A3bIKA AJIA IMMOCTPOCHUA MATCMATHYCCKUX MO)ICJ'ICfI,
OTKCAHMs MPOLECCOB U SIBIICHUM peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takxke
}IaJ'IBHeI\/’IIHee Pa3sBUTHUC AJITOPUTMHUUYCCKOIO MBIIIJICHUSA, HeO6XO}II/IMOFO, B 4YaCTHOCTH, I
OCBOGHHUsI Kypca WHGOPMATUKH, U OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PACCYXICHUU.
[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JMHWM  HAIEJIEHO Ha  TOJIyYCHHUE
00y4JarmuMuUCs 3HaHUN 0 QYHKIHMSIX KaK BaKHEHIIeH MaTeMaTUYeCKON MOAENHU sl OMUCAHUS
U HWCCIICIOBAaHMS Pa3HOOOPA3HBIX IMPOIIECCOB M SIBICHUI B mpupone U odmectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHBIC



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEICTABICHUN O POJIM MATEMATUKH B PA3BUTHH LIUBHIN3AIUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIOLIUE OCHOBHBIC paslienbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«Anrebpandeckue BEIPAKEHU, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

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



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yrcen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIBHBIMU YKcIaMU. Pemienue 3anad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpelesieHHe, peoOpa3oBaHue BhIpaKEHUH Ha
OCHOBE OTpE/CICHHUS, 3aUCh OOJBIIUX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNE 3aJad U3 pealbHOU
IIPaKTUKHU.

IIpuMeHeHrnEe TPU3HAKOB AE€IMMOCTH, PA3JI0KEHNE HA MHOXKUTEIU HATYPAJIBHBIX YHCEIL.

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

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomycTUMBIE 3HA4YECHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTHM MEXIY BeIMYMHAMM B BHAE  (OPMYJIBL.
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, MPaBUIa NIPeoOpa30oBaHus CyMM M IPOM3BEIEHHM, MpaBuiia PACKPBITUS CKOOOK U
IIPUBE/ICHUS IOJJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowienbl 1 MHorouwieHbl. CteneHb MHOrouwieHa. Cli0)keHHE, BBIUNTAHUE, YMHOXKEHUE
MHOrou4jeHoB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl U KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHS, IIpaBHiia MpeoOpa3oBaHMsl ypaBHEHUsS, PaBHOCUIBLHOCTD
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIrO YypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHUH. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJaud. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JABYMS NEpeMEeHHbIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
ypaBHEHUU C JABYMsl TIepeMEHHBIMHU. PeleHue cuctemM ypaBHEHUH CIIOCOOOM MOJCTaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPaBHEHU.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMEXyTKH. PaccrosiHme Mexnay IByMs
TOYKaMHU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M opMHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyiamu. UrteHue rpapukon
peanbHbiX 3aBucuMocted. [lonstue ¢ynknuu. I'padpux ¢ynkuuu. CpoiictBa  (pyHKIMIA.
Jluneitnas ¢pynkuus, e€ rpadguk. ['paduk pynkuuu y = [x|. I'paduueckoe penieHue ITMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KUIACC

Yucia v BbIYUCICHUSA

KBanpatHslii kopeHb u3 uucna. Ilonste 00 wuppanuoHaIBHOM uucie. JlecsaTuuHble
NpUOIKEHNS UppalMoHaIbHBIX uncen. CBolicTBa apuPMeTHYeCKUX KBaJApPaTHBIX KOpPHEH M UX
OpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenens ¢ 1enbIM NT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCIa.

Anredpanyeckue BbIPaKeHUs

KBazpaTHblil TpEXUIIEH, pa3ioXKEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.



Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxkeHue,
BBIUYUTAHUE, YMHOXKEHHUE, JCICHUEe airedpanueckux ApoOeil. PammoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HepaBeHCTBA

KBagpatHoe ypaBHeHue, (GopMyina KOpHEH KBaJpaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMH, CBOISIIMXCA K JIMHEHMHBIM M KBaapaTtHbIM. [Ipocteiimme npoOHO-
paLMOHAJIbHBIC YPABHEHHUSL.

['paduueckass uHTEpHIpeTalsl YpaBHEHUH C ABYMS MEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpaBHEHUH C ABYMs nepeMeHHbIMU. [IpuMepbl pemieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JByMsI [IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3aau anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBA C OAHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsitne ¢pynkuuu. OOIACTH ONMpEneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3agaHus QYHKITHI.

I'padux Pynkiun. Yrenne coictB PyHkuumu mo e€ rpaduky. [Ipumepsr rpadukon
(GYHKLHMH, OTpaKalOLMX peasIbHbIe IPOLIECCHI.

@YHKIMY, ONUCHIBAIOIIKE MPSAMYIO U OOpaTHYIO NPONOPLMOHAIbHBIE 3aBUCHUMOCTH, UX
rpadukn. @yukimn y = x2, y = x3, y = \x, y=|x|. [paduudeckoe peureHue ypaBHEHHH U CHCTEM
YPaBHEHUM.

9 KVIACC

Yucsia ¥ BLIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YUCIIa, KOHEYHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHUCEN, JACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JecSATHUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIYy  MHOXXECTBOM
JIEUCTBUTEIIbHBIX YUCEI U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apupMeTHUYEeCKHe NEUCTBUSA C JACUCTBUTEIbHBIMU
YUCJIAMH.

Pa3mepbl 0OBEKTOB OKpY’KaIOLIETO MHpa, JAJUTENBHOCTh IPOLIECCOB B OKpPYXKArOIIEM
MUpeE.

[TpuOmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHue 4Yucedn.
IIpukuaka v olieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pelieHuss ypaBHEHHM TPETbeW U YETBEPTOU CTEIECHEHN
Pa3I0KEHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHMH.  PemeHne — TEKCTOBBIX  3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YpaBHEHUN € JIByMs IIEpEMEHHBIMU. PelleHne cucTeM IByX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTEpHpETalns CUCTEMbl YpaBHEHUH ¢
JIBYMs IEPEMEHHBIMU.

Penrenue TeKCTOBBIX 3a/a4 aJIreOpanyeckKuM CrocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENHHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PemieHne cucrtemM JMHENHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHbie HepaBeHCTBa. ['paduyeckas WHTepHpeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.



DOyHKIUHA

KBanparnunast ¢ynknus, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAWHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyskmmit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , u ux cBoiicTBa.

YucsioBble NOC/I€10BATEILHOCTH H IPOrpeccuu

[TonsiTHe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJJaHUE TOCIEA0BATEIIbHOCTA PEKYyPPEHTHOM
dbopmyoit 1 GopMyII0ii N-TO YJIeHA.

Apudmerndeckass ©u  reomerpuueckas — mporpeccur.  Dopmynbel  N-ro dIeHA
apuQMeTUYECKOIl U FTeOMETPUUECKOM MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre WIEHOB apu(METHUECKOW M TeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIECHTHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHS TIPOTpaMMbl y4eOHOTrO Kypca «Ainredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

IPOSIBJIEHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW KOJIbl, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3alliid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TIPOLEAYpP TPaXKTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MpOOJeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KCHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMAaTHUYECKOTO 00pa3oBaHUs Ha MPOTSKEHUH BCel
JKU3HM JIJIS1 YCTICIIHON MPOo(eCCUOHATBHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MpEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW eATeNbHOCTH, ATAloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3IKOM MaTeMaTUKH U MaTeMaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHUSI MHpa, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

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

TOTOBHOCTBIO TPHUMEHSATh MaTEMaTUYeCKHE 3HAHHWS B HWHTEpPECax CBOETO 3J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKOTO K€ MpaBa IPYroro 4eloBeKa,

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JacTu
COXPAaHHOCTH OKpYKaroIIell cpeapl, TIAHUPOBAHUS TOCTYNIKOB W OICGHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Ccpeibl, 0CO3HAHUEM TI00AThHOTO XapaKTepa JKOJIOTHYECKHX
mpoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K MN3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEIEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JI€ATEeIbHOCTh, B TOM YHUCJIE€ YMEHHE YUUTHCSA y APYIHX
JtoJiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTBITA IPYTUX;



HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHIX, B TOM YHCIIE paHee HEU3BECTHHIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATHh MPUHUMAEMble PELICHUS U
neicTBus, GOpPMyIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISIBJIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU3HAKKM MAaTEMaTH4YECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy MOHATUAMH, (HOPMYJIUPOBATH OIpPENEJICHUS MOHSITUH,
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHMS JJIsi 0000IIeHUs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPUHUMATh, (hOPMYyJIUpPOBaTh U MPEOOpPa3OBbIBATh CY)KICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JAaHHBIX, HAONIONEHUSAX W YTBEPXKICHUAX, IpelylaraTb KPUTEpUHU sl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

pa3buparh J0Ka3aTeJIbCTBA MATEMAaTHYECKUX YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IPOBOJUTH CaMOCTOSITEJIbHO ~ HECIIOJKHBIE  JI0KA3aTeNIbCTBA
MaTeMaTHYecKuX (PaKToB, BBICTpPAMBaTh AapryMEHTALUIO, IPUBOJIUTH IMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

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

Ba3oBbIe ucciaenoBareanLcKue 1eliCTBUA.

UCMOJIb30BaTh ~ BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HWHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBaTh THMIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

IPOBOJIUTH TI0 CaMOCTOSTEIHHO COCTaBICHHOMY IUIaHY HECJIOXHBIH ASKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIEZIOBAHUE 110 YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]y COOOM;

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

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

Pabora ¢ nnopmanmeii:

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

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

BBIOMpATh (hopMy IMpeacTaBIeHHUsS MHYOPMAIIMK U WIUTIOCTPUPOBATh pelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPHHUMATH U ()OPMYJIMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSMHU M LEISIMHU
oOImIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJTyYeHHBIH pe3ysbTar;

B X0/ 00CYKJIEHHsI 331aBaTh BOMPOCHI 0 CYIIECTBY 00CYKJaeMOM TEMBbI, POOIIEMBI,
pemiaeMoil  3aja4yM, BBICKAa3bIBaTh HJICH, HAICJICHHBIE HAa TOUCK PEHICHHS,
COIIOCTABJISATh CBOM CYXACHUS C CYXICHHSAMH JAPYTMX YYaCTHUKOB JIMAJIOTa,
0o0HapyKUBaTh Pa3IUN4Me U CXOJICTBO IMO3UIUI, B KOPPEKTHOH Gopme GopMyInpoBaTh
pa3HOIJIACHsl, CBOM BO3PAKCHHUS,

NPECTaBIATh PE3yJIbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, HCCIIEJOBAHUs, POEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POpMaT BBICTYIUICHUS C Y4€TOM 3a7ay IMPE3CHTAIUH U
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONW W WHAWBUAYAIBHOW pabOTHI
NIPU PEIICHUN YYeOHBIX MAaTEMAaTHYCCKUX 3a/1a4;

NPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, IUTAHUPOBATh OPTaHU3AIIME0 COBMECTHOM
paboThl, pacmpenensTh BHUAB paboT, IOrOBapUBaThCA, OOCYXXIOaTh NpPOIECC U
pe3yabTaT paboThl, 0000IIATh MHEHHUS HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboThl (0OCYXKACHHsS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMbl U JIPYTHE), BBIIOJIHITH CBOK YacTh pabOThI M KOOPIMHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJIAJa B
OOIIHI TPOIYKT IO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

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

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

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

NPEABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPU PELICHUM 3aJa4H, BHOCHTh
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLINOOK,
BBIBJIEHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABICHHOW LEU U YCIOBHSM,
OOBSCHATh TMPHUYMHBI JOCTHDKCHUS WU HENOCTHKCHHs IIeNId, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K xoniy oOydeHuss B 7 kJjacce OOyYarOUIMICS TMOJYYUT CIEAYIOMNAE TMPEIMETHBIE
pE3yJIbTaTHhI:

Yucjia v BLIYMCIEHUS

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

HaxomuTh 3Ha4eHUs YHCIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
npuEéMbl BBIUMCICHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.



[TepexoauTh OT OMHOUN (HOPMBI 3amKCH YHCEN K APYyrod (MmpeoOpa3oBBIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrasaTh 4ncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPAKCHUM. BBITOIHATE NEHCTBHS CO CTENEHSIMHU C HATYPAJIBHBIMU I10KA3aTEISIMHU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWNYMH,
IIPONOPLUOHAILHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHU 3aa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

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

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUN IIPU 33JJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BbrlinonHATe Ipeobpa3oBaHus LEI0r0 BbIPAXXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINoNnHATE yMHOXEHHME OJIHOWJIEHAa HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJICH,
OPUMEHSATH (POPMYJIbl KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBISATh Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYIEHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATILHOMN MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJIbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemate nMHENHHBIE ypaBHEHUS C OJHOW NMEPEMEHHOMW, NMPUMEHsSs MpaBWIA IEpexoaa OT
HCXOQHOIO YpPaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS U YUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SABISIOUIUXCS pEIIEHUEM JMHEHHOTO ypaBHEHUS C IBYMs
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHUS C JByMs
NEPEMEHHBIMH, TOJIBb3YsICh T'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

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

CocTaBiATh M pelIaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUU I10
YCIIOBUIO 3a/layM, HUHTEPIPETHUPOBAThH B COOTBETCTBHMM C KOHTEKCTOM 3a/ayd IMOJYYEHHBIN
pe3yJbTar.

DOyHKIUHA

N300pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, JIy4d, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKkoM sI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouts rpaduk QyHKINU y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTh, MPOU3BOJUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxonuth 3HaueHue QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.



[Torumate rpaduveckuii coco0 MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPa(PUKOB peaTbHBIX MPOLECCOB U 3aBUCHMOCTEH.

K koHiy oOyuenuss B 8 kJiacce oOydarouuiics IHOJYYUT CIEIYyIOIUE IMPEIMETHbIC
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHCEN IS
CpPaBHEHMsI, OKpPYIJIEHUS M BBIYMCICHHMH, M300paxkaTh AEHCTBUTEIbHBIE YMCIA TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(PMETHUYECKOIO KBaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCIIOJIB3YsI IPH HEOOXOAUMOCTH KAJIBKYJISITOP, BHIIIOJIHSATH TPe0Opa30oBaHus BIPAKEHHH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONb3Ysl CBOWCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX W MajbIX YHCET C MOMOIIBIO JECATUYHBIX ApoOei u
crenenei yucina 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh NOHATHE CTENEHUW C IEeNbIM II0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTENEHU C LIE€TIbIM [T0OKA3aTEIEeM.

BBINONHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPQ)KEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH H alreOpandecKuMH Jpo0OsMu.

PackmnapiBaTh KBapaTHBIM TPEXUIEH HA MHOKUTEIH.

[IpumeHsTh 1peoOpa3oBaHUsl BBIPAXKEHUN JJIs  pElICHUs Ppa3JIMYHbIX 3a1ad U3
MaTEeMaTHKH, CMEXHBIX MPEJIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHusI U HepaBeHCTBA

Pemiate nuHelHble, KBaJpaTHbIE YpPaBHEHHs U PallMOHAIbHbIE YPAaBHEHMS, CBOSIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH MpoCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
IPUMEHEHHEM Tpa@UuecKux TMpeAcTaBieHuil (ycTaHaBlIMBaTb, HMEET JIM YpaBHEHHE WIIU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIN UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTe OT cioBeCHOW (OPMYJIHMPOBKM 3aJauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIBI0 COCTABJICHUS YPAaBHEHMsSI WJIM CHCTEMBbl YpaBHEHMiI, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJYYEHHBIN pe3yJsIbTar.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbI, JaBaThb TIpaUUYECKyI0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonumath M  HKCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATHUS M SI3bIK  (TEpPMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUs), ONpPEAENATh 3HAa4eHHE (PYHKIMM I10 3HAYEHHIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PyHKIUH 10 €€ Tpaduky.

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIHMH BHUJA:

y = kix,y=x%y=x%y= x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (BYHKIHH 110 €&
rpaduky.

K koHmy oOyuenus B 9 kiiacce oOydarouiuiics MOMYYUT CJEIYIOIUE TMPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIIOPAIOUNBATH PALIMOHAIBHBIE U UPPALIMOHAJIbHBIE YUCIIA.

Bomonsate apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIYUCIICHUS C UPPALIMOHATBHBIMU YHCTIaAMH.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM N10KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAUYECHUS
YHUCIIOBBIX BBIPAXKEHUH.

OKpyrisaTh AEUCTBUTENBbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pE3yJIbTaTa BBIUMCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHUS H HEPABEHCTBA



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

Pemars cuctemsl IByX JIMHEWHBIX YPaBHEHHMM C JBYMs IEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JIMHEUHBIM.

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

ITpoBoAMTH MpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHMH, B TOM YHUCIIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelleHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nMHEiiHBIE HEpaBEHCTBA, KBAaJApaTHbIE HEPABEHCTBA, H300pa)kaTb pELICHHUE
HEPABEHCTB HA YHMCJIOBOM IIPSIMOM, 3aIIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemate cucreMpl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPAMOH,
3aMMChIBaTh PELICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHNUN PA3JIMYHBIX 3a1a4.

DOyHKIUUHA

Pacnio3HaBaTh (yHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKU PACIIOIOKEHUE Ha
KOOPAMHATHOI MIoCcKOCTH rpadukoB (GyHkuuil Buga: Y = KX, y = kx + b, y = k/x, y = ax® + bx +
¢,y =X y=1x,y = |X|, B 3aBHCHMOCTH OT 3HaueHUH KOI)DUIHEHTOB, OMUCHIBATH CBOMACTBA
GyHKIMIA.

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

Pacno3naBaTh  KBajgpaTtuuHyr (QyHKIuioo 1o  ¢opmyse, NPUBOAUTH  MPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON )KU3HU, (PU3UKHU, TEOMETPHH.

YucnoBble MOCIEI0BATEILHOCTH H IIPOrPeCcCUH

PacrioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPHU Pa3HbIX crocodax
3a/1aHusl.

BbINONHATE BBIUKCIEHHUS C UCIHOJIB30BaHHWEM (OPMYJ N-TO WIEHa apuPMETHUECKON U
TEOMETPUUYECKOHN MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IMJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
W3 peajbHOM XU3HU (C UCTIOIB30BAaHUEM KATBKYJSATOPA, TU(DPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le HpﬁaKaneCKne 0GPA30BATEIbHBIE
padoTsl padoThI pecypesI
1 Yucna v BerunciieHus. PanimoHanbHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
2 AnrebpanuecKue BEIPAKCHHS 27 ) ﬁggg?l?rr]reeﬁ;c%orﬁﬂ 415090
bubnuoreka IHOK
3 YpaBHEHNS U HEPABCHCTBA 20 2 https://m.edsc%.ru/?f415b90
bubnuoreka IIOK
4 Koopaunats! u rpaduku. OyHkmm 24 1 hitps://m.e dség.ru 17415090
bu6nmoreka [JOK
5 TosToperne i 0bobmenne 6 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 10 0
ITPOI'PAMME



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

8 KVIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
. HanmenoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Ne ni/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30OBATEIBHBIE
padoThI padoThI pecypesi
1 AnrebpanyecKkue BbIpaKCHUSI. 15 5 bubmuorexa [JOK
' AnrebOpanueckas ApooOb https://m.edsoo.ru/7f417af8
2 Yucina u Berunciienns. KBagparasie KOpHU 15 2 bubmorexa LHOK
' ' https://m.edsoo.ru/7f417af8
3 Ywucia u BeraucieHus. CTeneHs ¢ eNbIM 7 1 bu6mmoreka [IOK
' HoKa3aresieM https://m.edsoo.ru/7f417af8
4 AnreOpanyecKre BhIPaKCHHUS. 5 bubnuorexa [JOK
' KBaapaTHbIil TpEXUiIcH https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
' ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnunorexa [JOK
' ypaBHEHHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7. VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKupH. OCHOBHBIC IOKATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DymKupi. Huciospie dyrimn 9 . https://m.edsoo0.ru/7f417af8
bu6mmorexa [IOK
10. Hosroperne n 06obmenne 6 . https://m.edsoo0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 10 0
[TPOTPAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mm Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30OBaATEIBHBIE
padoThI padoThI pecypesi
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 1 bub6nmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo0.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.ru/7£419d08
bubnunoreka LIOK
° PyHKuHH 16 . https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 2 hitps://m.eds00.ru/7f419d08
7 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bubmmoteka IIOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0



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

ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

No 11/ Tema ypoka Koan4yecTBO 4acoB JaTa
Becero  K/p II/p u3y4yeHus

1. PanmonansHBIC UKCIa 1

2. PanmonansHbIC yncia 1

3. UmncaoBbie BEIpaKEHUS 1

4, YuciioBbIe BRIpAKESHUS 1

5. BripakeHus ¢ IEpeMEHHBIMU 1

6. BripakeHus ¢ IEpeMEHHBIMU 1

7. CpaBHEHHE 3HaYCHUH BBIPAKCHUN 1

8. CpaBHEHHE 3HAYCHUH BBIPAKCHUN 1

9. CBolicTBa ACUCTBUM HAJT YHCIIaMU 1

10, TO)KIIGCTBa: ToxnecTBeHHbIE IPEOOPA3OBaAHUS 1
BBIPOKCHHIN

11 TO)I(I[CCTBa: ToxxnecTBeHHBIC TPe0OpPa3OBaAHMS 1
BBIPKCHUI

12, TO)KIIGCTBa: ToxaecTBeHHbIE IPEOOPA30OBaHUS 1
BBIPOKCHHI

13, KoHntponbhas padora Ne 1o Teme: 1 1
«BBIpaKEeHUSI U TOKAECCTBAY

14. YpaBHEHHE U €r0 KOPHU 1

15. JIuneliHOE ypaBHEHME C OJHOU IIEPEMEHHON 1

16. JIuneliHOE ypaBHEHHE C OJHOU IIEPEMEHHON 1

17. JIuneliHOE ypaBHEHME C OJHON IIEPEMEHHON 1

18. Pemienue 3aga4u ¢ nOMOIIbIO YPaBHEHUI 1

19. Pemienue 3aga4u ¢ nOMOIIbIO YpaBHEHUI 1

20. Pemienue 3aga4 ¢ nOMOIIBbIO YPaBHEHUI 1

21, KonTponasnas pabora Ne 2 o teme: 1 1
«YpaBHEHUSD)

22. YuciioBble TPOMEKYTKU 1

23. UYro Takoe pyHKIUS 1

24, Brruncnenue 3nauennii GyHKIUU 10 Gopmyrie 1

25. Brruncnenue 3naueHuid GyHKIUU 0 Gopmyie 1

26. ['padux byaKIIN 1

27. [IpsiMast mpoONOPIIHOHATBHOCTH 1

28. [IpsiMast mpoONOPIIHOHATIBHOCTH 1

29. Jluneiinas QyHkIus u ee rpaduk 1

30. JluneitHas pyHKIHS U ee rpaduk 1

31. Jluneiinas QyHkIus u ee rpaduk 1

32. 3ananue GyHKIIMN HECKOIbKUMHU (HOpMyTaMu 1

33, KonTpomnpHas padora Ne 3 mo Teme: 1 1
«DyHKIUN»

34 OrnpeziesieHne CTETICHN ¢ HaTypaJIbHBIM 1
IoKa3aTeyieM

35. VYMHOKEHUE U JIeJICHHE CTeIICHEH 1




36. VYMHOKEHHUE U NeJICHUE CTEIECHEN 1

37 Bo3Benenue B cTeneHb NMPOU3BEICHUS U 1
CTECIICHU

38 Bo3sBenenue B crenenb NpOU3BEACHUS U 1
CTENEHU

39. OnHOYJIEH U €0 CTaHJAAPTHBINA BUT 1

40, VYMHOXKEHNE OTHOWIEHOB. Bo3Benenue 1
OJHOYJICHA B CTCIICHD

a1 VYMHOXKEHNE OTHOWIEHOB. Bo3Benenue 1
OJHOYJICHA B CTCIICHD

42. Oynxiuu y =x*u Y =x° u ux rpaduxu 1

43. O mpoCThIX U COCTAaBHBIX YUCIIaX 1

a4, KonTtponbsHas padora Ne 4 o teme: «Crenens ¢ 1
HaTypaJIbHBIM TTOKa3aTeJIeM»

45, MHOTO4JICH M €r0 CTaH apTHBIN BUT 1

46. CioKeHne U BEIYUTaHUE MHOTOYJIEHOB 1

47. CroKeHne U BBIMUTaHHE MHOTOYJIEHOB 1

48. CioKeHne U BEIYUTaHUuE MHOTOYJIEHOB 1

49, YMHOXKEHNE OHOUYIICHA Ha MHOTOYJICH 1

50. YMHOXEHHE OHOUYIIeHA Ha MHOTOUJICH 1

51. YMHOXEeHHE OHOUYIIeHa Ha MHOTOYJICH 1

52. Brigecenune o01ero MHOXUTENA 3a CKOOKH 1

53. Brigecenune o01ero MHOXUTENA 3a CKOOKH 1

54, BriHecenne 001Iero MHOKHUTENS 38 CKOOKH 1

55, Konrponbnas pabora Ne 5 o Teme 1
«MHOTrO4JICHED»

56. YMHOXXeHNe MHOTOYJIeHAa Ha MHOTOUJISH 1

57. YMHOXKeHNe MHOTOYJIeHAa Ha MHOTOUJISH 1

58. YMHOKEHHE MHOTOWIECHA Ha MHOTOUJICH 1

59, Pa3noxxenne MHOrowieHa Ha MHOKHUTEIN 1
CIoco0OM TPYITITUPOBKU

60. Pasnoxxenne MHOro4jieHa Ha MHOKHTCIN 1
CIocoO0M TPYNIHUPOBKU

61. Jlenenue ¢ ocTaTKOM 1

62 KonTtponbHas padora Ne 6 o teme: 1
«IIpou3BeneHne MHOTOWICHOBY

63. Bo3Benenue B kBazpar u Bva6 CYMMBI U 1
PA3HOCTH JIBYX BBIPXKEHUI

64, BosBenenune B kBagpar u Bva6 CyMMBI U 1
Pa3HOCTH JIBYX BBIPKEHUI

65. Bo3Benenue B kBazpar u Bva6 CYMMBI U 1
PA3HOCTH JIBYX BBIPAXKEHUI

66. Paznoxxenne Ha MHOKUTEIIH C ITOMOIIBIO 1
dbopMyI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH

67 PaznoxxeHne Ha MHOKUTEIIH ¢ TTOMOIIBIO 1
dbopmMys KBajipaTa CyMMBI U KBaJ[paTa pa3HOCTH

68. YMHOXKEHHE Pa3HOCTH JIBYX BBIPAKCHUM HA UX 1




CyMMY

YMHOKXEHUE Pa3HOCTH JABYX BBIPAKEHUHN HA UX

69. 1
CyMMY

70, Pa3nosxeHne pazHOCTH KBaJpaToOB Ha 1
MHO>KUTEH

71, PasnosxeHne pa3HOCTH KBaJpaToB Ha 1
MHOKUTEIH

72, Pa3znoxeHne Ha MHOXUTEIIN CYMMBI U pa3HOCTH 1
KyOOB

73, KonTtponpHas padora Ne 7 o teme: «@opmyiibl 1
COKPAIIEHHOTO YMHOKEHUS

74 [IpeoOpa3zoBaHue 1EI0T0 BBIPAXKEHUS B 1
MHOTOWIECH

75 [Ipeobpa3zoBanue 11€10T0 BHIPAXKECHUS B 1
MHOTOYJICH

6. [TpuMeHeHue pa3IuYHBIX CIIOCOOOB ISt 1
pa3JIoKEHUSI HA MHOKHUTEIU

77 [IpuMeHeHMe pa3InYHbIX CIOCOOOB AJIs 1
pa3I0kKEeHUsS] HA MHOYKUTEIH

78, [Ipumenenue pa3iuuHbIX CIOCOOOB AJIs 1
pa3I0kKEHUS] HA MHOKUTEIH

79. Bo3Benenue qBy4iieHa B CTEIICHb 1

80 Kontponbnas pabota Ne 8 o teme: 1

' «IIpeobpazoBanue HEIBIX BEIPAKEHUM

81. JInHeitHOe ypaBHEHHUE C IByMsl IEPEMEHHBIMU 1

82, I'paduk nuHeHOTO ypaBHEHUS C ABYMsI 1
NIePEeMEHHBIMHU

83 ['paduk TUHEHHOTO ypaBHEHUS C IBYMS 1
MePEeMEHHBIMHU

84, CucreMbl TUHEHHBIX YPaBHEHHH C ABYMSI 1
TIePEMEHHBIMHU

85, CucreMbl TUHEIHHBIX YpaBHEHUH ¢ ABYMsI 1
NIePEeMEHHBIMHU

86. Croco06 moIcTaHOBKH 1

87. Croco0 moACTaHOBKHA 1

88. Croco0 moCcTaHOBKA 1

89. Crioco0 ciiosxeHust 1

90. Crioco0 ciiosxeHust 1

91. Crioco0 ciiosxeHust 1

92. Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUH 1

93. Pemenue 3a/1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUH 1

94, JIuHeliHbIe HEPABEHCTBA C IBYMsI 1
MEPEMEHHBIMH U UX CHUCTEMBI

95, KOHTPOJ'II:HaSI pa60TaUN9 9 no teme: «Cuctembl 1
JTUHEHHBIX YPABHEHHUH U UX PEIICHUS

96. IToBrOopenue. ®opmyJibl COKPALLIEHHOTO 1
YMHOXKEHUS

97. [ToBTOpeHre. MHOTOUJICHBI 1




98. [ToBTOopenne. OyHKIMH 1
99, [ToTOopenue. CteneHb ¢ HaTypaIbHbIM 1
nokasaresem
100.  ToBtopenue. Cucrembl IMHEHHBIX ypaBHEHUN 1
101. | HToroBasi KOHTpOJIbHAsS paboTa 1 1
102. | O6o6manmuil ypox
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10




8 KVIACC

Ne KoanuecTBo 4acoB JlaTa
Tema ypoka
n/n Becero  K/p M/p H3yuenus

1. PanuoHanbHbI€ BBIpAKEHUS 1

2. | OcHoBHOe cBOMCTBO Mpodu. CokpaieHue 1pooeit 1

3. OcHoBHOe cBO#CTBO npoOu. CokpalieHue apodei 1

4 CrnosxeHue ¥ BBIYUTaHUE APOOEi ¢ OTMHAKOBBIMU 1
3HAMEHATEeISIMH

5 CrnoxeHue U BelYUTaHHE APOOeii ¢ OTMHAKOBBIMU 1
3HaMEHATEJSIMU

6. CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ pa3HBIMU 1
3HAMEHATEeIISIMH

7 CrnoxeHne ¥ BBIYUTaHUE APOOEH ¢ pa3HBIMH 1
3HaMEHAaTeJIsIMU
KoHntponbhas padora Ne 1 o Teme:

8.  «Paumonanpubie 1pobu. CymMMa 1 pa3HOCTh 1 1
JIpoOei»

9 YMmHOxeHue apobeii. Bozsenenue npodu B 1
CTETEHb

10. YMHoxeHue apodeii. Bozsenenue npodu B 1
CTETEeHb

11. [lenenue npoOeit 1

12. [enenue npobeit 1

13. TlpeoOpa3oBaHue panMOHAIHHBIX BEIPAKEHUH 1

14. ®ynkuus y =k/ x u ee rpapux 1

15. TlpexacraBneHue IpoOu B BUAE CyMMBI ApooOei 1

16. Konrtponsnas padora Ne 2 o teme: 1 1
«IIpousBeneHue U 4acTHOE APOOECii»

17. JleiicTBUTENBHBIC YHCTA 1

18. KBaleaTHI)If! KOpHH. ApU(pMETHIECKU 1
KBaJIPaTHBIN KOPEHb

19 KBaz[paTHLIf: KOpHH. ApUpMETHIECKHI 1
KBaJJpaTHBIN KOPEHb

20. VpaBHeHme X°=a 1

21 Haxoxnenue npuOImKeHHbIX 3HAYCHHUH 1
KBaJJpaTHOTO KOPHS

22. Oymkums y =V x  u ee rpaduk 1

23. KsaapaTHbIii KOpEeHb U3 TPOU3BEICHUS U IPOOH 1

24. KsaapaTHbIli KOpEHb U3 CTETICHU 1

o5, KonTtponbHas padora Ne 3 o teme: 1 1
«KBagpaTHbIe KOPHI

2. BrrHeceHne MHOKHUTEIS 32 3HAK KOPHSL. 1
BHeceHrie MHOXKUTES 1O/1 3HAK KOPHS

27 BriHecenue MHOKUTES 32 3HAK KOPHSL. 1
BHecenne MHOXKUTEINS MO/ 3HAK KOPHS

28. TlpeoOpa3zoBaHue BBIpAKEHUH, COIEPIKAIINX 1




KBaJ[paTHbIC KOPHH

[IpeoOpazoBanue BhIpaXEHUH, COAEPKAIIUX

29. 1
KBaJIpaTHbIE KOPHU

30. IIpeoOpa3zoBaHre NBOWHBIX PaTUKAIOB 1
Kontponbnas padora Ne 4 o Teme:

31. «lIpumeneHue CBOMCTB apu(hMETUIECKOTO 1
KBaJIPATHOT'O KOPHSI »

32. HemnonHble KBaApaTHBIE YPABHCHHS 1

33. HemnonHble KBaApaTHBIE YPABHCHHS 1

34. ®opmyna KOpHEl KBaIpaTHOTO YpaBHEHUS 1

35.  ®opmya KopHeil KBaIpaTHOTO YpaBHEHUS 1

36. ®opmya KOpHEeil KBaIpaTHOTO YpaBHEHUS 1

37, Pemenune 3aja1 ¢ TIOMOIIBIO KBa/IPAaTHBIX 1
YpaBHEHUI

38 Pemenue 3a7a1 € MOMOILIBIO KBA/PATHEIX 1
ypaBHEHHHA

39. Teopema Buera 1

40. KonTponbnas paborta Ne 5 o reme: 1
«KBaznpaTHble ypaBHEHHS»

41. KBaapaTHbI TpEXUWIEH U €ro KOPHU 1

42. KBazmpaTHBI TPEXWICH U €0 KOPHU 1

43, Paznoxxenue kBajpaTHOrO TpexXujieHa Ha 1
MHO>KUTEIH

44, PaznoxeHne kBagpaTHOrO TpexuwieHa Ha 1
MHOXHTEIH

45, PaznoxeHne kBagpaTHOrO TpexuyieHa Ha 1
MHOXHTEIH

46. Pemenne n1poOHBIX PAlMOHATIBHBIX YPAaBHEHHN 1

47. Pemienue ApoOHBIX pallMOHANBHBIX YPaBHEHUN 1

48. Pemenne 1poOHBIX PAIMOHATIBHBIX YPAaBHEHHN 1

49. Pemenne npoOHBIX PAIMOHATIBHBIX YPAaBHEHHN 1

50, Pemenne 3aia1 ¢ MOMOILIBIO PALHOHANLHBIX 1
ypaBHEHHHA

51 Pemenune 3a/1a4 C OMOIIBIO PALHOHATBHEIX 1
ypaBHEHHH

52. VYpaBHeHUE C IByMs MIEpEMEHHBIMU U €Tr0 rpaduk 1

53, I/ICCJIeL[OBa}HI/Ie CHCTEM JIBYX JTMHEHHBIX 1
YpaBHEHHIA C IByMsI IEpEeMEHHBIMHU

54, I/IccneJIOBitHHe CHCTEM JIBYX JTHHEHHBIX 1
YpaBHEHM C IByMsI TIepeMEHHBIMU

55, r pa(pnqecicnﬁ CIOCO0 pelIeHus! CUCTEM 1
ypaBHEHHHA

56, r pa(pnqecicnﬁ CIOCO0 pelIeHus CUCTEM 1
ypaBHEHHHA

57 Anre6paHiIeCKm71 CIoCco0 PEIIeHHs CHCTEM 1
ypaBHEHHH

58. AunreOpanyeckuii cnoco0 pelieHus: CHCTEM 1




YpaBHEHUU

Anrebpanueckuii crocod peneHnus CucTeM

59. . 1
ypaBHEHHUIA
60. ' Pemenue 3amau 1
61. Pemenue 3amau 1
62. VYpaBHEHHE ¢ TapaMeTPOM 1
63. VYpaBHeHHE ¢ mapaMeTpPOM 1
64, KonTponpHas padora vN(_) 6 1o Teme: «YpaBHEHUS 1
U CHUCTEMBI YpaBHEHUIN»
65. YwucrnoBbie HEpAaBEHCTBA 1
66. CBoiiCcTBa YHCIIOBBIX HEPABEHCTB 1
67. CioxeHue 1 YMHOKEHHE YMCIIOBBIX HEPABEHCTB 1
68. CrnoxeHue U YMHOXEHHE YUCIOBBIX HEPABEHCTB 1
69. TIlepecedenue u 00beTMHEHUE MHOXKECTB 1
70.  YwucrnoBble MPOMEKYTKH 1
71. PemieHue HEpaBEHCTB C OJJHOM NTEPEMEHHON 1
72. Penienue HEpaBEHCTB C OJHOM MEPEMEHHOMN 1
73, Pewenne CHCTEM HEPaBEHCTB ¢ OJIHOU 1
ePEeMEHHOI
74. ]lokazaTeinbCTBO HEPABEHCTB 1
75 KonTtponsHast padora Ne 7 o teme: 1
«HepaBencTBa»
6. Oyuknusa. O6nacTh onpeaeneHus 1 MHOXKECTBO 1
3HAYCHHUH PYHKITUU
77, @yuknus. O0nacTh onpeaeneHuss 1 MHOXECTBO 1
3HaueHUHN QYHKINH
78. CaoiicTBa (PyHKIIMU 1
79. CsoiicTBa (PyHKIIMU 1
80. CsoiicTBa (HyHKIIMU 1
81. CgoiicTBa THMHEHHOU (QYHKIIMA 1
82. CgoiicTBa THHEHHON QYHKINN 1
83. CoiicTBa MHEHHOW (QYHKINN 1
84. CsoiicTBa QyHKIMN y = E ,y =X 1
85. CaoiicTBa pyHKIMI y = E ,y =X 1
86. CaBoiicTBa QpyHKIMH y = E ,y =X 1
87. llenmas m npoOHAas 4acTH YMCIa 1
88. llenmas m npoOHas 4acTH YmCIa 1
89. KontpospHas padora Ne 8 o Teme: « DyHKITHSI» 1
90. OmnpeneneHne CTENIEHN € TENTbIM OTPHUIIATEIbHBIM 1
MOKa3aresiaeM
91. | CBoicTBAa CTEIEHH C LIEIBIM ITOKA3aTeIEM 1
92. | CBOICTBA CTEIEHH C LIEIBIM MOKA3aTEIEM 1
93. TlonsiTHE CTAaHIAPTHOTO BHJIA YUCIIA 1
94. | Pemenue 3amad ¢ OOJBIIMMHA ¥ MAIBIMH YUCIIAMH 1
95. ®yHKIHH Y =X Uy =X 1 HX CBOHCTBA 1




KontponsHas padora Ne 9 o teme: «Crenens ¢

96. 1 1
IEJIBIM TTOKa3aTelIeM»

97, [ToBTOopenue. ParmonabHbIe APOOH. 1
KBagparusie kopHU

98. [ToBTOpeHUE. YpaBHEHUS U CUCTEMBI YPABHEHUM. 1
HepaBencrtpa

99. TIloBropenne. OyHKIHSA 1

100. IToBTopenue. CTeneHsb C MENIBIM ITOKa3aTeJIeM 1

101. HToroBas KOHTpoOJIbHAs paboTa 1 1

102. O6o0bmmaronwmii ypok 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




9 KJIACC

No 11/ Tema ypoka KounuectBo yacos JlaTa
Bcero K/p II/p u3y4yeHus
1. JleiicTBusl HaJ AEHCTBUTEILHBIMU YUCIAMHU 1
2. JleiicTBust HaJ AEHCTBUTEIBLHBIMU YUCIAMHU 1
3. JleiicTBust HaJ AEHCTBUTEILHBIMU YUCIAMHU
4. CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
5. CpaBHEHHE ICHCTBUTEIIBHBIX YHACET 1
6. [TorpentHocTh ¥ TOYHOCTH MPUOTMHKCHUS 1
7. [TorpentHocTh ¥ TOYHOCTH MPUOTMHKCHUS 1
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPa U
8. JUTUTEIIBHOCTD MPOIIECCOB B OKPYXKAIOIIEM 1
MUpe
9. [TpakTHKO-OPHEHTUPOBAHHBIE 331aYU 1
10. [IpakTHKO-OpUEHTUPOBAHHBIE 3a1a41 1
11 TouyHOCTB TIpE/ICTaBICHHS JEHCTBUTEIIBHBIX 1
qrcell B BUJE JECATHYHBIX qpobeil. Yucio
12, KonTponbnas padora Nel mo teme: «Hucna u 1 1
BBIYHCIICHUS
13 @ynkiusa. O6macTh onpeneneHus 1 00JacTb 1
3HaYeHUHN QPYHKINH
14.  CsoiicTBa dyHKIUI 1
15.  CsoiicTBa dyHKIMI 1
16. I'paduku 1 cBOIICTBA HEKOTOPHIX BUIOB 1
byHKIMI
17 I'paduku 1 cBOIICTBA HEKOTOPHIX BUIOB 1
byHKIMI
18. I'paduku 1 cBOMCTBA HEKOTOPBIX BUJIOB 1
byHKIHMI
19. | ®ynkius Yy = ax?, ee rpaduk u cBoiicTBa 1
20.  dymkmusa Yy = ax?, ee rpaduK U CBOHCTBA 1
21.  Tpaduku dpysxmmii y = ax® +n,y = a( x — m)? 1
22.  Tpaduku dpynximii y = ax® +n,y = a( x —m)? 1
23.  T'paduxu dpynxmmii y = ax® +n,y = a( x — m)? 1
24.  Tloctpoenue rpaduka KBaapaTHIHOU QYHKIIUN 1
25.  Tloctpoenue rpaduka KBaapaTHIHOU QYHKIIUN 1
26.  Tloctpoenue rpaduka KBaapaTHIHOU QYHKIIUN 1
27.  JIpoOHo-nmHeWHas GpyHKIHUS 1 ee rpaduk 1
8. Kontponbras padota Ne 2 o teme: « DyHKIIUN 1 1
U rpadukm»
29.  llenoe ypaBHEHHUE U €ro KOPHH 1
30.  Ilemoe ypaBHEHHUE U €r0 KOPHH 1
31. | JlpoOHBIe parmoHAIbHBIC YpPAaBHEHUS 1
32. | JlpoOHble paliioHaIbHbIE ypaBHEHUS 1
33. | Pemenune TEKCTOBBIX 3a1a4 C IOMOIIBIO 1




ypaBHEHUH

Pelienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

34. . 1
ypaBHEHHI

35 Pemenue TEKCTOBBIX 3a]1a4 C IOMOLLbIO 1
YpaBHEHM

36. Konrtponsnas padora Ne 3 o teme: 1
«YpaBHEHUS C OHON MEPEMEHHOWN

37, Pemenue HEpaBEHCTB BTOpPOM CTENEHU C OJHOMN 1
IIEpEMEHHON

38 Pemenue HEpaBEHCTB BTOPOM CTENEHU C OJTHOU 1
IIEpEMEHHON

39.  Pemenue HepaBEHCTB METOJOM HHTEPBAJIOB 1

40.  PemeHue HEpaBEHCTB METOJIOM HHTEPBAJIOB 1

a1 HGKOTopI{e NPUEMBI PEUICHUS IIeITBIX 1
ypaBHEHUN

12, KonTponbnas pabota Ne 4 o teme: 1
«HepaBeHcTBa C OJTHOM IEPEMEHHOW»

43, VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U €TI0 1
rpaduk

44, VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMH U €TI0 1
rpaduk

45, VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €T0 1
rpaduk

16, Pemrenue cuctem ypaBHEHHIA ¢ IByMsI 1
NepPEMEHHBIMU

47, Pemienue cuctem ypaBHEHMH ¢ IByMsI 1
MIepEMEHHBIMH

48, Pemrenue cuctem ypaBHEHHIA C IByMsI 1
NepPEMEHHBIMU
HccnenoBanue cucteMsl JBYyX JTMHEHHBIX

49.  ypaBHEHHUI c ABYMs IIepEMEHHBIMU 1

50 I/ICCJ'ICILOB:’:}HI/IG CHCTEMBI ABYX JTMHEWHBIX 1
YPaBHEHMH C IByMsI IEPEMEHHBIMU

51 PemeHuI/Ie 3a]1a4 ¢ IOMOUIBIO CUCTEM YPABHEHUI 1
BTOPOI1 cTeNeHn

50, PemeHvHe 3aJ1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM 1
BTOpPOH CTENEHU

53, PemeHuI/Ie 3a]1a4 ¢ IOMOUIBIO CUCTEM YPABHEHUI 1
BTOPOI1 cTeNeHn

54, PemeHvHe 3aJ1a4 ¢ TOMOIUIBIO CUCTEM YPaBHEHUM 1
BTOPOH CTENEHU

55. | HepaBeHcTBa ¢ AByMs TepeMEHHBIMU 1

56.  HepaBeHcTBa ¢ AByMs IepEMEHHBIMHA 1

57. | HepaBeHcTBa ¢ AByMs TepeMEHHBIMU 1

58. | CucreMbl HEPABEHCTB C ABYMS IEPEMEHHBIMH 1

59.  CucreMbl HEPABEHCTB C ABYMS IEPEMEHHBIMH 1

60.  CucreMbl HEPABEHCTB C ABYMS IEPEMEHHBIMH 1




61.

Cucremnl HCPAaBCHCTB C ABYMA INICPECMCHHBIMU

62.

HekoTtopsie npueMsl peleHus CucTeM
YpPaBHEHU BTOPOM CTEMEHU C JBYMSI
MepeMEHHbIMU

63.

HekoTtopsie ripueMsl peieHus CucTeM
YpPaBHEHU BTOPOM CTEMEHU C JBYMSI
MepeMEHHbIMU

64.

HekoTtopslie ripueMsl pelieHus CucTeM
YpPaBHEHUU BTOPOU CTEMEHU C JBYMSI
MepeMEHHbIMU

65.

Hekotopslie nipueMsl pelieHus CucTeM
YpPaBHEHU BTOPOW CTEMEHU C JBYMSI
MepeMEHHbIMU

66.

67.

68.

69.

70.

71.

HekoTopsle mprieMbl pelIeHNs] CUCTEM
YpPaBHEHUN BTOPOU CTEIIEHU C JIBYMs
IIEPEMEHHBIMU

KonTponbnas pabota Ne 5 o teme:
«YpaBHEHUS U HEPABEHCTBA C JABYMsI
MIEPEMEHHBIMID)

ITocnepoBaTenbrHOCTH

Onpenenenue apupMeTHYECKON IPOrPECCUH.
®opmyia N- ro wieHa apuPMeTHIECKOH
IpOrpeccun

Onpenenenue apupMeTHYECKON IPOrPECCUH.
®opmyna N- ro wieHa apupMeTHIecKon
IIPOrPECCUU

Onpenenenue apupmMeTHYECKON TPOTrPECCUH.

®opmyia N- ro wieHa apuPpMeTHnIecKoi
IIPOrpeCcCUuu

72.

73.

dopMyna CyMMBI IEPBBIX N YJIEHOB
apu(pMeTHUeCKON IpOorpeccuu
®dopmysia CyMMBI IEPBBIX N WIEHOB
apudmeTnyeckoil nporpeccun

74.

75.

@opMyna CyMMBI IEPBBIX N YJIEHOB
apu(pMeTHUeCKON IpOorpeccuu
KonrtponsHas padora Ne 6 o teme:
«Apupmernyeckasi IpOrpeccusd»

76.

OmnpeneneHne reoOMeTpUYECKON TPOTPECCHUH.
®opmyia N- ro 4ieHa reOMeTpUUECKON
Iporpeccuu

77.

78.

79.

OmnpeneneHre reoMeTpUYeCcKOl MPOrpeccu.
dopmyia N- ro YiieHa reOMeTPUIECKO
porpeccuu

OmnpeneneHre reoMeTpUYECKOl MPOrpeccui.
®dopmyia N- ro YiieHa reOMeTPUIECKOI
porpeccuu

®dopmysia CyMMBI IEPBBIX N WIEHOB
TrE€OMETPUYECKON MPOTPECCUH

80.

®dopmysia CyMMBbI IEPBBIX N YJIEHOB




reOMETPUUECKOI MPOTrPeECCUH

81. Merto MaTteMaTUYECKOM MHIYKIIUU 1
82 Konrponsnas padora Ne 7 o teme: 1
«["eomeTpuueckas mporpeccus»
83.  ITloBtopenue. Yucia v BRIYMCICHUS 1
84.  TloBtopenue. Yucia v BRIYMCICHUS 1
85.  TloBtopenue. Yncina u BEIYUCICHUS 1
86.  IloBTOpenue. Uncina U BEIYUCICHHS 1
87.  TloBTOpeHue. AnreOpanydecKue BHIPAKCHHS 1
88.  IloBTOpenue. AnredpanyuecKue BHIPAKCHHS 1
89.  IloBTOpenue. AnredpanyuecKue BHIPAKCHHS 1
90. TloBTOpeHue. YpaBHEHUS M HEPABEHCTBA 1
91. | IloBTOopenue. YpaBHEHHs U HEPABEHCTBA 1
92. | IloBTopenue. YpaBHEHHs U HEPABEHCTBA 1
93. | IloBTOpenue. YpaBHEHHs U HEPABEHCTBA 1
94.  TloBropenue. @yHKIIUU 1
95. IloBTropenue. @yHKIIUU 1
96. IloBTtopenue. ®yHKIIUU 1
97, [ToBrOopenue. Uucnossble OCIET0BATEIBHOCTH U 1
porpeccuu
98. [ToBTOpenue. YncioBbie MOCIEI0BATEIIEHOCTH U 1
porpeccuu
99. | Hroromas KOHTpOJIbHAsI paboTa 1
100. HToroBasi KOHTpOJIBHAsS padoTa 1
101. Peseps 1
102. Peseps 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA

» Anre6pa, 7 xinacc/ Makapseraes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue, AknnonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue

» Anre6pa, 8 knacc/ Maxkaperues FO.H., Munatok H.I'., Hemkor K.U. u apyrue, Akinonepaoe
obmectBo «M3natenscTBO «IIpocBemnieHue

» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkos K.W. u npyrue, AKiimoHepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA
Maremartuka. Anredpa: 7-9 kiacchl: 0a30BbIi YPOBEHb: METOIMYECKOE TOCOOME K MPEIMETHOM
nuHUY yaeOHukoB no anreope FO.H.MakaperueBa u ap. M.: IIpocBemenue,2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET












