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IHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISETCSI OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 0OIIEro oOpa3oBaHUs: OHA
obecrieunBaeT U3yYCHHE JIPYTUX TUCIUILINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOAMMO JIsi MPOAOKEeHUsT 00pa30BaHUS M B MOBCEAHEBHON KU3HHU.
PasButre y oOywaromuxcs HAyYHBIX TPEJICTABICHUA O TPOWCXOXKICHUM W CYIIHOCTH
anrebpanvecknx abCTpakIuii, crnocobe OTpakeHUsT MaTeMAaTUYeCKOW HAyKOW SBJICHHUNA U
MPOIIECCOB B TpUpOAE M OOIIECTBE, PO MAaTEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUHM U B TPAKTHUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHUS, HEOOXOIUMBIX JJIS aIanTalud B COBpEeMEHHOM IudpoBoM obmiectBe. M3yueHue
anreOpsl 00ecrieunBaeT pa3BUTHE YMEHUS HAOI01aTh, CPABHUBATh, HAXOJIUTH 3aKOHOMEPHOCTH,
TpeOyeT KPHUTUIHOCTH MBIINUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBHSI U BBIBOJIBI, (OPMYITUpPOBaTh yTBEpKAeHHsI. OCBOGHUE Kypca anreOpbl oOecreunBaeT
pa3BHTHE JIOTMYECKOTO MBINUICHHS OOYYaIONUXCS: OHH UCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXACHHS, 00OOIIEHHEe M KOHKPETH3aIUIo, a0CTparipoBaHUE W AHAJIOTHIO.
OOyuenue anrebpe mpeArnojaracT 3HAYUTEIBHBIA OOBEM CAMOCTOSITCIIBHOW NEATETLHOCTH
oOydaromuxcs, TOITOMY CaMOCTOSITENIbHOE pEIICHHEe 3a]ad  SIBISIETCS — peanu3alueit
JESATSIILHOCTHOTO TIPHUHITUTIA O0yYeHUS.

B crtpykrype mnporpammbl ydeOHOro Kypca «Anrebpa» i OCHOBHOTO OOIIEro
0o0pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTEeIbHO-METONNYecKne THHHU: «Yucma u
BBIYHCTICHUS, «ANreOpandecKkue BBIPAKEHUS», «YPaBHEHHUS W HEPaBEHCTBa», «DyHKIUY.
Kaxxnas w3 3THX CoJepKaTeIbHO-METOAMYSCKUX JIMHUH Pa3BUBACTCS HA MPOTSHKECHUHM TPEX JIET
M3YyYEeHHS Kypca, B3aUMOJICHCTBYS ¢ IPYTUMU €ro JIMHUSAMU. B xo/1e u3yueHus yueOHOro Kypca
00yJaromUMCs TIPUXOJIUTCS JIOTHYECKH PACCYkIaTh, UCTIOIB30BATh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBsI3H ¢ 3TUM B mporpamMmy y4eOHOTro Kypca «Anredpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTABICHHBIC BO BCEX OCHOBHBIX pa3jiellaXx MaTeMaTHYeCKOro 0O0pa3oBaHUS W
CHOCOOCTBYIONINE OBJAQJCHUI0 OOYYAIOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTUYECKOTO
si3p1ka. CoJiepKaTebHOM U CTPYKTYpHOU 0COOEHHOCTBIO YYeOHOTO Kypca «Anredpay sBIseTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne nauHUKA «Yuciaa W BBIYUCICHUS» CIYXKUT OCHOBOM JUIsl JajJbHEWIIETO
W3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(OPMHPOBAHHIO YMEHHSI ITOJIb30BATHCS AJITOPUTMAMHK, a TAK)KE NMPHOOPETCHHUIO MPAKTUICCKUX
HABBIKOB, HEOOXOJUMBIX JUIsI TIOBCEHEBHOM KU3HU. Pa3BUTHE TMOHATHS O YUCIIE Ha ypOBHE
OCHOBHOTO 00IIIero oOpa3oBaHMs CBS3aHO C PANMOHAIBHBIMH M WPPAIMOHATBLHBIMHA YHCIIAMH,
(dbopMUpOBaHUEM TPEACTABICHUN O NEHCTBUTETHLHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YUCIIOBOM
JIUHUW OTHECEHO K CpeHeMy o01ieMy o0pa30BaHHUIO.

Copmepxanue JByX anreOpandeckux JIUHUA — «AnreOpanyecKkue BBIPAXKEHUS» U
«YpaBHEHHsI M  HEpaBEHCTBa»  crHocoOCTByeT  (opmupoBaHui0 y  oOydaromuxcs
MaTEeMaTHYECKOTO anmnapara, HEOOXOAMMOTO s pelIeHUS 3a7ad MaTeMaTHKH, CMEXHBIX
MIPEIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHMs
y4eOHBIH  MaTepuan TPYNNHPYeTCs BOKPYr  pPallMOHANBHBIX  BBIpAKEHHU.  Anrebpa
JCMOHCTPHPYET 3HAYCHUE MATEMAaTUKU KaK SI3bIKa JIJIS TIOCTPOSHUS MAaTEeMAaTHYCCKUX MOJICIICH,
OTHCaHUs TIPOIECCOB U ABIEHUN pearbHOro Mupa. B 3amaum oOyueHus anrebpe BXOIAT TaKke
JaJIbHEHIIIee Pa3BUTHE ANTOPUTMHUYECKOTO MBINIICHUS, HEOOXOIUMOT0, B YaCTHOCTH, JIJIS
OCBOGHHUSI Kypca HWH(POPMATHKH, M OBJIAJCHUE HAaBBIKAMU JCIyKTUBHBIX PACCYKICHHI.
[IpeobpazoBanre CUMBOJBHBIX (JOPM CIOCOOCTBYET PA3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne  (QyHKIMOHATBHO-TPAQUUESCKON  JIMHUM  HAIECIEHO Ha  MOJyYeHHUE
o0ydarouMucs 3HaAaHUN O PYHKIMAX KaK BaKHEHIIEH MaTeMaTHUYecKOW MOJETH JJIsl ONUCAHUS
W WCCIICZIOBaHUS Pa3HOOOPA3HBIX IPOIECCOB W SIBICHWI B mpHpone W odmectBe. M3ydeHue
MaTepuaiga CHOCOOCTBYET pAa3BUTHIO y OOydYalolmUXcs YMEHHUS HCIIONIb30BaTh pa3IHYHbIC



BbIpa3UTENbHbIE CPEACTBA S3bIKa MAaTEMAaTUKU — CIIOBECHBIC, CUMBOJHMYECKHE, Ipadudeckue,
BHOCHT BKJIJ] B )OPMHUPOBAHUE MIPEJCTABICHUN O POJIM MaTeMaTHKH B PA3BUTHH ITUBIIIN3AIIUH
U KyJIBbTYpBI.

CormacHo yueOHOMY IUTaHy B 7-9 Kimaccax wu3ydaeTcss y4eOHBIH Kypc «AmreOpay,
KOTOpBII BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jiesibl cojiepiaHus: «YUuciaa U BBIYHUCICHUS,
«AnredpanuecKue BRIPAKCHUD», « Y paBHCHUS M HEPABEHCTBAY, « DYHKIIUNY.

Ha usyuenue yuebHoro kypca «Anrebpa» orBoaurcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Henenio), B 8 kimacce — 102 gaca (3 gaca B Henmento), B 9 kimacce — 102 gaca (3 yaca B
HEJIETTIO).

B3AMMOCBS3b C IIPOTPAMMOM BOCIIUTAHUS

e licriosib30BaHrEe BOCIIUTATEIHHBIX BOBMOYKHOCTEH coziepkaHus yueOHOTo peaMeTa ( Kypca)
11 GOPMHUPOBAHUS Y 00yUAIOIIUXCS TPAJUIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYpPHBIX LIEHHOCTEH yepe3 moJ00p COOTBETCTBYIOLIMX 3a4a4 JUIsl peLLCHHUS,
NpOoOJIEMHBIX CUTyallui ISl 00CYKJICHHS B KJlacce;

e BBIOOP U HUCIIOJI30BAHKE HA YPOKaX METOJI0B, METO/IUK, TEXHOJIOT MM, OKa3bIBAIOIIIUX
BOCIUTATEIbHOE BO3/IEHCTBHE HAa IMYHOCTh B COOTBETCTBUU C BOCIIUTATENILHBIM HI€ATIOM,
LIeJIbIO U 3a/1a4aMH BOCIIUTAHMUS;
® [IpUBJICYEHUE BHUMAHUS 00Yy4arOLINXCs K [ICHHOCTHOMY aCHEKTYy U3y4aeMbIX Ha ypoKax
SBJICHU, OPraHU3aIMIO0 UX paboThI ¢ MOIYyYaeMOi Ha YpOKe COLUAIbHO 3HAYMMOM
uHpopManuel — THUIMUPOBAaHKE €€ 00CYKIEHNUs, BbICKa3bIBaHUS 00yUYaIOIIUMUCS CBOETO
MHEHHUS 110 €€ MOBOJLY, BEIPaOOTKH CBOETO K HEll OTHOIIECHUS;

® JIEMOHCTpAIMI0 00yYaroIMMCsl IPUMEPOB OTBETCTBEHHOI'O, TPAKIaHCKOT'O TIOBEIEHUS,

IPOSIBJIEHUS YEJIOBEKOIIOOMS U 100pOCepIeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIUX TEKCTOB
JUIS YT€HHUS, 3a]1a4 JUIs pelIeHUs, TPOOJIIEMHBIX CUTYyalui AJ1sl 00CYKJIEHHS B KJ1acce;

e [IPUMEHEHHE Ha YPOKaX HHTEPAKTHUBHBIX (POPM pabOThI C 00YHaIOLUIMMHUCSA: UHTEIEKTYalbHbIX
UTP, CTUMYJIMPYIOLINX TO3HABATENbHYI0 MOTUBAIIUIO O0YYAIOIIUXCs, TUAAKTUYECKOTO TeaTpa,
IJle TOJIy4E€HHbIE HAa YPOKE 3HaHUS OOBITPBIBAIOTCS B T€ATPAIbHbBIX IOCTAHOBKAX, JAUCKYCCHH,
KOTOpBIE TAIOT 00Yy4aIOUIMMCs BO3MOXXHOCTH IPHOOPECTH OTIBIT BEJCHUSI KOHCTPYKTUBHOTO
AMajora, rpynmnoBoil paboThl UK paboThI B Tapax, KOTOPbIE y4aT 00y4aromuXcss KOMaHIHON
paboTe ¥ B3aMMOJICHCTBUIO C IPYTUMHU 00YyYalOIUMUCS;
® VWHHUIMMPOBAHUE U TIOIEPKKY HCCIEOBATENBCKOM NESTEIFHOCTH 00YJaIOIIIXCS B® paMKax
peanu3ayi MU UHIUBHYaJIbHBIX U TPYIIIOBBIX UCCIIEI0BATEIbCKUX MPOEKTOB, YTO AACT
00y4aroImuMcsi BO3MOXKHOCTh IPHOOPECTH HABBIK CAMOCTOSITETIHHOTO PEIICHUS TEOPETHIECKON
po0JIeMbl, HaBbIK FTeHepUpoBaHUs U 4 0(hOpMIIEHUS! COOCTBEHHBIX HUJIeH, HABBIK YBAKUTEIHLHOTO
OTHOIICHHUS K 9y KHM UIesM, 0OPMIIEHHBIM B paboTax APYTHX MCCIEI0BaTeNeH, HABBIK
nyOJIMYHOTO BBICTYIUIEHUS Mepes ayJUTOpueli, apryMEHTUPOBAHUS U OTCTauBaHUsI CBOEH TOUKU
3peHusl.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BbIYUCICHUA

Jlpobu OOBIKHOBEHHBIE U JECSATHUYHBIC, MEPEX0J] OT OJHOW (GopMbI 3amucu Jpobei K
npyroi. [loHsATHE panOHANBHOIO YMCIA, 3alUCh, CPABHEHUE, YIIOPSAOUMBAHUE PALMOHAIBHBIX
yrcen. Apudmerndeckue AeUCTBUS C PallMOHAIBHBIMH YnciaMu. Pelenue 3aiay U3 peasbHOM
NPaKTUKU Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: oIpejesieHHe, NMpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIpEIEICHNUS, 3aMUCh OONBIINX Yucell. [IpoleHTsl, 3anuch NPOLEHTOB B BUAE ApoOu U
Ipodu B BUJE MPOLEHTOB. TpH OCHOBHBIEC 33/1a4d Ha IMPOLIEHTHI, PEIIeHUE 3a]1a4 U3 peallbHOM
IIPAKTHKH.

[IpuMeHeHre PU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HAaTyPAJIBbHBIX YHCET.

PeasibHbIe 3aBUCMMOCTH, B TOM UYHUCIIE TIpsiMasi U 00OpaTHasi MPONOPIUOHAIBHOCTH.

AJiredpanyeckue BbIPaKeHUs!

IlepeMeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAXKECHUSA C NMEPEMEHHOW. JlONyCTUMBIC 3HAYECHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBHCHUMOCTH MEXAYy BEIMYMHAMU B BUAe (HOPMYIIBL.
Brruucnenus no gpopmynam. IIpeodpasoBanue OyKBEHHBIX BBIPaKEHHUM, TOXKIECTBEHHO paBHbBIC
BBIpA)KEHUS, IPaBUJIa MPeoOpa3oBaHus CyMM U NMPOU3BEICHUM, MpaBuia PacKpbITHS CKOOOK U
NPUBEJICHUS TOJOOHBIX ClIaraeMblIX.

CBONCTBA CTENECHN C HATYPAJIBHBIM ITOKA3aTEIEM.

OpnowneHsl U MHOrowieHsl. CteneHb MHOrowieHa. CoeHue, BBIYMTaHNE, YMHOKECHHE
MHOTOWIEHOB. POpMyJsbl COKPAIIEHHOIO YMHOXKEHHMSI: KBAagpaT CyMMbl M KBaJpaT pPa3HOCTH.
®opMya pasHOCTH KBaApaToB. Pa3noxkeHne MHOrOWICHOB HA MHOXKUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOPeHb YpaBHEHUS, MpaBuia MpeoOpa3oBaHMsl ypaBHEHHUs, PAaBHOCHIBHOCTh
YpaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEHW JIMHEWHOIO YpaBHEHUS,
penieHue JIMHEWHbIX ypaBHeHMH. COCTaBIICHME YpaBHEHUH II0 YCIOBHIO 3ajaud. Pemenue
TEKCTOBBIX 3a/1a4 C [IOMOILIBIO YPABHEHUM.

JluneitHoe ypaBHeHME C ABYMsI IEpeMEHHBIMH U ero rpadguk. CucreMa JByX JMHEWHBIX
YpaBHEHUH C JABYMS NEpeMEHHbIMH. PerieHue cucTteM ypaBHEHHH CIIOCOOOM MOJCTaHOBKH.
[IpuMeps! penieHns: TEKCTOBBIX 3a4a4 € TOMOIIBIO CUCTEM YPaBHEHHI.

DOyHKUUH

Koopannara Toukm Ha mnpsMod. YUucinoBble NpoOMeXyTKH. PaccrosiHue Mexnay AByMs
TOYKaMHU KOOPAMHATHOU MPSMOM.

[IpssmoyronpHas cuctema kKoopauHat, ocu Ox u Oy. Alcuucca W OpJWHATa TOYKHA Ha
KoOpAMHATHON miockocT. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peasnibHbIX 3aBUcuMoOcTed. Ilonatue Qyukuuu. I'papux ¢ynknuu. CoiicTBa (QyHKUIHH.
Jluneitnas ¢ynkuus, e€ rpaduk. I'papux ¢pynkuuu y = |x|. I'padudeckoe perieHne IUHEHHBIX
YpPaBHEHUH U CUCTEM JIMHENHBIX YpaBHEHUM.

8 KJIACC

Yucia 1 BbIYUCTICHUSA

KBanpatusiii kopenb u3 uucna. lloHarue o0 wuppaunuvoHanbHOM uwmcie. JlecaTudyHbie
NpUOJIMKEHUST UPPALMOHANBHBIX Ynces. CBoMcTBa apupMETHUECKUX KBAJPATHBIX KOPHEH U MX
MPUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPRKEHUW W BBIYHUCICHUSIM. JleHCTBUTENbHBIE
qucia.

Crenensb ¢ 1eNbIM MOKa3atesieM u €€ cBoiicTBa. CTaHgapTHas 3alyCh YHCIIA.

Auredpanyeckune BbIpasKeHUs



KBanpaTHblil TpEXUIIEH, pa3ioKeHUE KBAAPATHOTO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanyeckass Jpodb. OcHOBHOE CBOWCTBO anreOpanueckoit apodu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHHE, JIeJICHUE anredpanyeckux aApoOei. PannoHanbHble BBIpaXKEHUS U UX
npeobpazoBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemenue ypaBHEeHUH, CBOISIIMXCA K JUHEWHBIM M KBajapaTHbIM. Ilpocreiimme apoOHO-
paloHaibHble YpaBHEHUS.

I'paduueckas MHTEpIIpeTAlUsl YPaBHEHUH C JABYMS MEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JBYMs NepeMeHHbIMU. [IpuMepbl pemieHuss CUCTEM HEIMHEWHBIX YPAaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3374 aNTreOpandecKuM CIIOCOOOM.

UucioBble HepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOW IEpPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOM mNepeMeHHOH. Cucremsl
JIMHEVHBIX HEPABEHCTB C OHON IIEPEMEHHOM.

DOyHKUUHA

[Tonsarue ¢pynkumu. OOnacTh ONpeseseHUs] 1 MHOXKECTBO 3HaueHUH (QyHKImHU. CriocoOb
3a1aHus QYHKITHH.

I'papux Qynkuun. UYrenue coicTB ¢(yHkimu mo e€ rpaduxy. Ilpumepst rpadukos
GyHKIHH, OTpa)XaroluX peagbHble MPOLECCHI.

@DyHKIMH, ONHMCHIBAIOIIME TPSAMYIO M OOpaTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, HUX
rpaukn. Oynkumn y = x2, y = x3, y = \x, y=|x|. [padudaeckoe pelnenne ypaBHEHHi U CHCTEM
YPaBHEHUH.

9 KJIACC

Yucsia v BbIYUCTICHUSA

ParonanbHble yncna, UppalMOHATIbHbBIE YNCIA, KOHEYHbIE U OECKOHEYHBIEC JECATUYHbBIC
npobu. MHOXECTBO JEMCTBUTENbHBIX YHUCEN, JACWCTBUTENbHBIE 4YHUCIAa KaK OECKOHEUHBIE
JIeCATUYHble  JApoOM. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXAY  MHOXECTBOM
JNEWCTBUTEIBHBIX YUCEN U KOOPJAUHATHOMN MPSMOM.

CpaBHeHue AECHUCTBUTEIBHBIX YHUCEN, apu(METHYECKHE ACHUCTBHS C JEHCTBUTEIbHBIMU
YHUCIIAMH.

PazMepbl 0OBEKTOB OKpPY)KAIOLIETO MHPA, JIUTEIBHOCTH IPOIECCOB B OKPYKAIOLIEM
MHpeE.

[TpubnmxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue yucel.
[Ipuknka v OLleHKa pe3yJIbTaTOB BBIYMCIICHHMN.

YpaBHeHHS U HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienne ypaBHEHNH, CBOIAIIMXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUM TpEeTbeH M 4YETBEPTOM CTENEHen
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHUWH.  PemieHne — TEKCTOBBIX  3adad
anreOpandeckuM METOIOM.

VYpaBHeHHE C JBYMsI NMEpPEMEHHbIMH U ero rpaduk. PemeHue cuctem ABYX JHUHEHHBIX
YPaBHEHUN C IByMs IIEpEMEHHBbIMU. PeleHue cucreM IBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoi creneHu. ['padudeckas UHTEpHpeTalvsi CUCTEMbl YPaBHEHHUH C
JBYMS [IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3374 aNTreOpandecKuM CIIOCOOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHune cucTeM JIMHEMHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHOM. KBanpatHele HepaBeHcTBa. ['padmueckass MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMU.

DOyHKUUHA

KBampatnunas ¢yskus, e€ rpaduk u cpoiictBa. [lapaboria, KOOpAMHATHI BEPUIMHBI
nmapaboJIbl, OCh CHMMETPHUH TTapaboIIbl.

I'paduku Gynkmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| i ux cBoiicTBa.

YucsioBbIe M0CJIE0BATEIbHOCTH U IIPOTPeCcCHU

[loHsiTHE YMCIIOBOM MOCIEAOBATEBHOCTU. 3aJaHUE MOCIEA0BATEIIbHOCTH PEKYPPEHTHOM
dhopmynoit u popMyIiol n-To YJIeHa.

Apudmerndeckass ©u  reomerpuueckas  nporpeccur.  DopMmynbl  n-rTo  4JeHA
apu(MeTnyecKoi U reoOMeTpUYECKO MPOrpecCcHii, CyMMbl TIEPBBIX 71 YJICHOB.

N300paxeHne 4ieHOB apuPMETHYECKON W TEOMETPHUUECKON MpOrpeccuii TOYKamMH Ha
KOOPAMHATHOW TUIOCKOCTH. JIMHEHHBIN U SKCTOHEHIUAIBHBIN poCT. CIIOKHBIEC MPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MpOrpamMMmbl ydeOHOro Kypca «Ausredpay
XapaKTepU3yIOTCSL:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBIEHUEM MHTEpeca K IMPOLUUIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKECHHSIM POCCHMCKMX MAaTE€MaTHKOB MW POCCHICKON
MaTEMaTHYECKOH IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JTOCTHKEHUH B IPYTrUX HayKax U MPUKIIAJIHbBIX
chepax;

2) rpakIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHHIO OOS3aHHOCTEM TIpaXkJIaHWHA M peaju3ald ero Impas,
NPEJCTaBJICHUEM O MaTeMaTUYeCKMX OCHOBaX (YHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBIIGHUH, MpOLeyp TPakIaHCKOTo olIiecTBa (Hampumep, BbIOOPHI, ONPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO ITHYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHHEM Ba)KHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PELICHUM MPAKTUYECKHX 3aJad MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEeMaTHYECKOTO 00Opa30BaHUsS Ha MPOTSKEHUU BCel
KHU3HU JIJIS1 YCHEIIHON NpodeccCuOHAIbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM WHAMBHUIYaJIbHOM TpaeKTOpuU OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M J3CTETHMYECKOMY BOCIHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHNH, pacCyKICHUH, YMEHHUIO BHJIETh MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NO3HAHHUS:

OpUEHTAllMeW B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUs 4YellOBeKa, MPHPOJbl M 0OIIecTBa, NOHUMaHHUEM
MaTeMaTHYeCKOl HayKH Kak c(epbl 4YelIOBEUYECKOH MAedTeIbHOCTH, AITAaloB €€ pa3BUTUS U
3HaYUMOCTH JUIsl Pa3BUTHS LUBUIN3ALNH, OBJIAJCHUEM SI3bIKOM MaTEMAaTUKUA M MaTeMaTUYeCKOU
KyJIbTYpOH Kak CpeICTBOM T[IO3HAHUS MHUpPA, OBJAJCHUEM MPOCTEHIIMMU HaBbIKAMU
UCCIJIEI0BATEIbCKOM 1EATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE  KYJIbTYPbI  3A0POBb U
3MOLMOHAJILHOIO 0JIArOnoIy4us:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYecKHe 3HaHUs B MHTEpPEcax CBOEro 3/I0pOBbS,
BEJICHUS 3JI0POBOTO 00paza KM3HU (370pOBOE MUTAHUE, COANaHCHUPOBAHHBIM PEXUM 3aHATUN U
OTIbIXa, peryispHas (usuueckas aKTUBHOCTh), C(OPMHUPOBAHHOCTHbIO HaBbIKa pediekcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTo K€ IpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

OpHEHTallel Ha MPUMEHEHHWE MaTeMaTUYeCKUX 3HAHUM Ul pelIieHus 3a/ad B 00JacTu
COXPAaHHOCTH OKpYy Karolled cpeiabl, IUIAaHUPOBAHMSI TMOCTYIKOB W OLEHKHM HX BO3MOXKHBIX
MOCTECTBUM Il OKpY>KaroIlel cpejbl, 0CO3HAaHHEM TIJI00aIbHOTO XapakTepa JKOJIOTHYEeCKUX
poOJIeM U yTeH UX PEIICHHUS;

8) aganTanus K N3MEHSIOIMMCS YCIOBHAM COLMATBHON U PUPOAHOI Cpelbl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHSX HEONPEIENIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUYECKYIO JESITEIBbHOCTb, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTUX
JoJiell, mpuoOpeTaTh B COBMECTHOM JESTEbHOCTH HOBBIE 3HAHMS, HAaBBIKU U KOMIETEHIIUU U3
OIIBITA IPYTHX;



HE00X0IMMOCTBIO B ()OPMUPOBAHNU HOBBIX 3HAHWMH, B TOM 4ucie (GOpMYIHPOBATH UJIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTax M SBJICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABATh
AeGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYal[HlO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallI0 KaK BbI30B, TPeOYyIOIUil KOHTpMEp, KOPPEKTUPOBAaTh NPUHHUMAEMble pEIICHHUS M
neicTBus, GopMyIHpOBaTh U OLEHUBATh PUCKU U TOCIECTBUSA, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI

ITo3naBaTe/IbHBIE YHHBepPCAJIbHbIC YUeOHbIE el CTBUS

Ba3oBble JJoruuyeckue aeiicTBus:

BBISIBJISITH U XapaKTEpHU30BaTh CYIIECTBEHHbIE NMPU3HAKUM MaTeMaTUYECKHMX OOBEKTOB,
MOHATHUM, OTHOLIEHUH MEXAYy MOHATHUAMH, (HOPMYIUPOBATh OINpPENENICHUs MOHITUH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHNs
U CpaBHEHHUs, KPUTEPUHU TIPOBOJMMOI0O aHAIN3a;

BOCIIPUHUMATh, (hOPMYIUPOBATh U NMPEOOPa30BBIBATH CYXKJCHHS: YTBEPAUTEIbHBIE U
oTpHIaTeIbHble, €AMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEYHs B (aKTax,
JAHHBIX, HAONIONCHUAX W YTBEPXKACHUAX, Npe/ularaTb KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEH M MPOTHBOPEUHIi;

JIeNIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHNH 110 aHAJIOTHH;

pa3dupaTh J0OKa3aTelbCTBA MAaTeMaTHYECKHUX YTBEpXKIEHMH (mpsiMble U OT
IIPOTUBHOTO), IIPOBOJIUTH CaMOCTOSITEIILHO HECIIOKHBIE  JIOKA3aTeIbCTBA
MaTeMaTHYeCKuX (PAKTOB, BBICTpAauUBaThb ApPryMEHTAIMIO, NPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crmoco0 pemieHust yuyeOHOW 3agaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAUIMNA ¢ YYETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBbie ncciiegoBaTeLCKHue NeliCTBUA:

UCTIONIb30BAaTh  BOMPOCHI  KaK  HCCIIECIOBATCIbCKHIA ~ WHCTPYMEHT  IO3HAHUS,
dbopmynHupoBaTh BOTIPOCHI, bukcupyromme MPOTHBOPEYHE, npoOiemy,
CaMOCTOSITETTFHO YCTaHABIIMBATh HWCKOMOE H JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIIUI0, MHECHHC;

MPOBOANTHL TIO CAMOCTOSITETFHO COCTaBICHHOMY IIJIaHY HECIOXKHBIM AIKCIEPUMEHT,
HEOOJIBIIIOE WCCIICJOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY CO00ii;

CaMoOCTOSITETbHO ~ (pOpMyITHpOBaTh OOOOIICHWSI ¥  BBIBOABI 10  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOJICHUS, UCCIICIOBAHMS, OIICHUBATh JJOCTOBEPHOCTh MOIYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 0000IIICHMIA;

IMPOTrHO3UPOBATE BO3BMOKHOC pa3BUTUC ITPOLECCA, 4 TAKIKEC BBIIBUTaTh MPEAIIOIOKCHUA
0 €ro Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH HEJIOCTATOUYHOCTh M M30BITOYHOCTh HMH(OPMAIIMU, AAHHBIX, HEOOXOIUMBIX
JUIS peLeHUs 3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH HMHPOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM MPEICTABICHHUS;

BBIOMpATH (OpMY MpeACTaBICHU HH(GOPMAIMH U WILTIOCTPUPOBATH pEIIacMble 3a1a4H
CcXeMaMH, IarpaMMaMu, MHOU TrpaduKoi 1 X KOMOUHAIUSAMU;



OLICHMBATh HAAEKHOCTh HHPOPMAIMH 110 KPUTEPUSM, MPEITIOKEHHBIM yUUTEIEM UITU
c(hOpMYJIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXkICHUS B COOTBETCTBUH C YCIOBUSMHU U LIEIIMHU
oOlIeHHs, SICHO, TOYHO, TPaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHSI TIO XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yJIbTaT;

B X0Jie 00CY/ICHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 0OCYXIaeMOM TEeMbI, IPOOIIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaTh UJAEH, HAIEJICHHbIE Ha TIOUCK pEUICHHUS,
COTMOCTABJIATh CBOM CYXACHHUS C CYXKIGHUSMHU JPYTUX YYaCTHMKOB JMajora,
OOHapy’KUBaTh paszIMyue M CXOJCTBO MO3UIIHIA, B KOPpEeKTHOU (popme popMynupoBaTh
pasHorjacusi, CBOU BO3PaKEHUS;

MIPEJICTABISITh Pe3ybTaThl PEUICHHs 3a7aud, YIKCIEPUMEHTA, UCCIEAOBaHNUs, TPOCKTa,
CaMOCTOSITENTHO BBIOMpATh (OpMaT BBICTYIUIEHHMSI ¢ Y4YETOM 3ajjady Ipe3eHTalud U
0COOEHHOCTEH ay TUTOPHUH;

MOHUMATh M MCIOJB30BAaTh NMPEHMYIIECTBA KOMAaHAHON M WHIUBUAYAIbHOU pPabOTHI
MIPU PEIIeHUU YUYeOHBIX MaTeMaTHUECKUX 3aJ1ay;

MIPUHUMATH 11€JIb COBMECTHOM JEATEIbHOCTH, TUIAHUPOBATh OPraHU3allUI0 COBMECTHOM
paboThl, pacmpenensTb BHIBI padOT, JOrOBapUBATHCS, O0O0CYXJaTh Npolecc u
pe3yabTaT paboThl, 0000IaTh MHEHHSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboTel (0OCYX HCHHS, OOMEH MHCHUSIMU,
MO3TOBBIE IITYPMBI M JIPYTHE), BHIIOIHATH CBOIO YacTh PabOTHI U KOOPAMHHUPOBATH
CBOM JICHCTBUS C JIPYTMMH YI€HAMHM KOMaH]bl, OLIEHHBATh KAYECTBO CBOETO BKJIAJa B
OOIIHIA IPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUSA
Camoopranu3amnus:

CaMOCTOSITEJIPHO COCTABJIATH IIJIaH, AJITOPUTM pELIEHWs 3afaud (WIM €ro 4acTh),
BbIOMpaTh CIOCOO pelIeHusT C y4E€TOM HMEIOUIMXCS pPECYypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELIEHUH C y4ETOM
HOBOW MH(OpMaIUH.

CﬂMOKOHTpOJ’Ib, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIPOLECCa U Pe3ysabTaTa PEeIICHUs
MaTeMaTHUYECKOH 3a7auu;

IIPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HMKHYTb IIpU PELICHUM 3a]a4d, BHOCUTH
KOPPEKTUBHI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAaMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysbTaTa IEATEIbHOCTH IIOCTABICHHOMN LIEJIN U YCIOBUSAM,
OOBSICHATh NPUYMHBI JTOCTHMIKEHUS WIM HEAOCTHXKEHMS LEIH, HAXOAWUTh OILIUOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY.

IHNPEAMETHBIE PE3YJIBTATHI

K koHiy oOyuenuss B 7 kJjacce OOyYalOUIMHCS MOJYYHT CJEIYIOIIUE TNPEIMETHBIE
pe3yJIbTATHI:

Yucna v BbIYMCICHUSA

BbImonHATe, coderass yCTHblE M NHUCbMEHHbIE NPUEMBI, apupMeTHUYecKHe IeHCTBUA C
palliOHAJIbHBIMHA YUCJIAMH.

HaxonuTh 3HaueHMs 4YMCIOBBIX BBIPAKEHHWH, MPUMEHATh Pa3HOOOpaszHble CHOCOOBI U
NpUEMBl BBIUMCIICHHUS 3HAUYE€HUN JApPOOHBIX BBIPAKEHUH, cOAepXk alluX OOBIKHOBEHHBIE M
JeCATUYHBIE Ipo0u.



[Tepexoaute OT OAHOM (OPMBI 3aNUCH YHCEN K APYroi (mpeoOpa3oBhIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTHU B OECKOHEUYHYIO
JECSITUUHYIO APOOB).

CpaBHMBAaTh M YNIOPAJOYNBATH PAlMOHAIBHBIEC YUCIIA.

OxpyrJsITh UncIa.

BbINOMHATE MPUKUAKY M OLIEHKY pe3ysibTaTa BHIYMCIEHHH, OLIEHKY 3HAUE€HUH YHCIIOBBIX
BBIPAKEHUH. BBINIOIHATE AEUCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU MTOKA3aTEISIMH.

[IpuMeHATh NpU3HAKK JENMMOCTH, Pa3I0KEHUE HA MHOKUTEIHN HATYPAIbHBIX YHCEIL.

Pemarp npakTHKO-OPUEHTHUPOBAHHBIE 3aJaud, CBA3aHHBIE C OTHOLIEHUEM BEJIMYMH,
MIPONOPIMOHAIIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHl PEUICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHUs!

Hcnonb30Bath anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHHst OyKBEHHBIX BBIPaKEHUM MPU 33JJaHHBIX 3HAUEHHUSIX EPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LENOT0 BhIPAaXKEHHUsS] B MHOTOWIEH NMPHUBEIEHUEM MOJ00HBIX
CJIaraeMbIX, PACKPHITUEM CKOOOK.

BBINONMHATE yMHOXXKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIIATh pa3IoKEHUE MHOTOWICHOB HAa MHOXXHUTENIHM C IOMOIIBIO BBIHECEHMS 32
CKOOKH OOIIero MHOXKHUTENS, TPYNIUPOBKH CJaraeMbIX, IpUMEHEHUs1 (HOpMyJT COKpaIEHHOTO
YMHO>KEHUS.

[IpumeHnsaTh mnpeoOpa3oBaHMs MHOTOWICHOB Ul pELICHHS pa3IM4yHbIX 3a7ad M3
MaTEeMaTHKH, CMEKHBIX TPEMETOB, U3 PEATbHOM MPAKTHKU.

Mcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeIAMH Ul peoOpa3oBaHUs
BBIpAKEHU.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHMS C OJHOW INEPEMEHHOM, NPUMEHSS IMpaBHiIa MEepexoja OT
UCXOOHOIO YpPaBHEHHUS K DPABHOCWIBHOMY eMy. [IpoBepsATh, sBIsIETCd 1M YHUCIO KOPHEM
YpaBHEHHS.

[TpumeHsTH rpaduyeckre MeTOIbl P PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath mpuMepsl nap Yrcen, ABISIOIUXCS PEIIeHHEM JUHEHHOTO YpaBHEHUS C IByMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHHUS C JBYMs
NEPEMEHHBIMH, MOJIB3YsICh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemarp cucrteMbl NByX JIMHEHHBIX YpaBHEHHI C JByMs MEPEMEHHBIMH, B TOM YHCIIE
rpaduyuecKu.

CocTaBisATh M pemaTh JUHEHHOE YpPAaBHEHHE WJIM CHCTEMY JIMHEWHBIX YPaBHEHWM IO
YCIIOBUIO 3aJa4d, WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJIbTar.

DOyHKUUH

N3o0pakaTh Ha KOOPAWMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, Jy4H, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh 4YMCIOBBIE NPOMEXYTKH Ha
anreOpandeckoMm si3bIKE.

OTmeuaTe B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAMHATaM, CTPOMTH
rpaduku TuHeHHbIX QyHKIMHA. CTpouTh rpaduk GpyHKINN y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIUH M3BECTHbIE 3aBUCHUMOCTH MEXAY BETUUYMHAMM:
CKOPOCTb, BpEMs, PacCTOSIHHE, LI€HA, KOJWYECTBO, CTOMMOCTb, MPOU3BOJHUTEIBHOCTb, BPEMS,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.



[Tonumath rpaduyueckuii crnocod NMpeAcTaBiICHUs M aHaTu3a MH(OpMAIMM, M3BJIEKATH U
MHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPpadUKOB PeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koHiy oOyueHus B 8 kJjiacce OOydarolMHCS MOJIYYHUT CJEAYIOIIUE MpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JEUCTBUTENBHBIX YHCEN s
CpaBHEHMS, OKPYIJIGHHUS M BBIYMCICHHUH, HM300pakaTh JEHCTBUTENIbHBIE YHCIIA TOYKAMU Ha
KOOPJMHATHOM MTPSIMOM.

[TpuMeHATh TOHATHE apU(METHYECKOTO KBAJPATHOTO KOPHS, HAXOAUTh KBaJIpaTHBIC
KOPHH, UCIIOJIB3YS IPU HEOOXOJUMOCTH KaJIbKYJIATOP, BBIMOIHITH MPE0oOpa30oBaHUs BbIPaKEHUH,
COJIEprKalMX KBaJpaTHBIE KOPHH, UCIIOJb3Ysl CBONCTBA KOPHEH.

Hcnonw3oBath 3amucu OONBIIMX W MaJbIX YHUCEN C TIOMOIIBIO JECATUYHBIX APOoOeH u
creneHel yucina 10.

AJiredpanyeckue BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEeHHW C IENbIM I0Ka3aTesleM, BBIIOJIHATh MPeoOpa3oBaHUS
BBIpAKEHUH, COIepKAIUX CTENEHH C LIEIbIM TOKa3aTEJIEM.

BBINONHATE TOXKIECTBEHHBIE IMPEOOpPa30BaHUsl PAIMOHAIBHBIX BBIPAKEHUH HA OCHOBE
MpaBWJI JEMCTBUI HaJl MHOTOWICHAMH U anreOpanuyecKUMU JpoOsiMH.

PacknaapiBaTh KBafipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTb npeoOpa3oBaHusl BBIPAKEHWN IS pEIIEHUs Ppa3IUYHbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEATILHOU MTPAKTUKU.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeiHbIe, KBapaTHBIE YPAaBHEHUS U PAallMOHAJIBHBIE YPABHEHHUS, CBOISAIIMECS K
HUM, CUCTEMBI JIByX YpaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBoauTh MpoOCTENIINE UCCIENOBAHNS YPAaBHEHUN M CUCTEM YPaBHEHMI, B TOM YHCIE C
MPUMEHEHHEM Tpa@UuecKux IMpeacTaBiIeHu (ycTaHaBIMBaTh, HMMEET JIM ypaBHEHUE WIIH
CHCTEMa yPaBHEHUI PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOUEE).

[lepexonute OT cioBecHOW (GOPMYJIHUPOBKU 3aJauM K e€ anreOpandyeckoidl MOJeNu ¢
IIOMOULIBI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMBl YpaBHEHHWIl, HWHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 33/1a4¥ MOJIYUYEHHBIN pe3ysIbTar.

IIpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PEIIATh JIMHEHHBIE
HEpPAaBEHCTBA C OJIHOM NEpeMEeHHOM M HUX CHCTEMbI, JaBaTh TpapUUecKyl0 WILIIOCTPALUIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbI HEPAaBEHCTB.

DOyHKUUHA

[ToHumaTh M  HKCHOJB30BATh  (YHKIMOHAJIBHBIC TOHATHS M A3BIK  (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAuUEHUs1), OMpeneisaTh 3HAaueHHE (PYHKUIMK IO 3HAYEHHUIO apryMeHTa,
OIpeIeNIATh CBOMCTBA (PyHKIMH 110 €€ rpaduky.

CrpouTts rpaduKy 31eMEeHTapHbIX PYHKINN BUA:

y=k/x, y =x2,y = x3,y = |x|, y = VX, OnucBIBaTb CBOMCTBA YHCIOBOH (YHKIMH O €&
rpaduky.

K koHiy oOyuenus B 9 kJacce oOydarolMHCS MOJYYHUT CJEAYIOIIUE NpPEIMETHBIC
pE3yJIbTaTHhI:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIOPSAJOYUBATH PAllMOHANIbHBIE U HPPALlMOHATIbHBIC YHCIIA.

BeimonsATe apupMeTHuecKkue AeHCTBHS C pallMOHAIbHBIMU YUCIIAMH, COYETasi YCTHBIC U
MUCbMEHHbIE TPUEMBI, BBITTOJIHATH BBIUMCIICHUS C UPPAIMOHATIBHBIMU YHCIIAMHU.

HaxoauTh 3HaueHus CTENEHEN C LEIbIMU MTOKA3aTeNsIMU U KOPHEH, BBIUUCIIATH 3HAYEHUS
YHCIIOBBIX BBIPAXKECHUH.

OKpyIJsITh JIEHCTBUTENIBHBIE 4YHCIA, BBINOJHATH NPUKUIKY pPE3yJbTaTa BBIYMCIICHUH,
OLIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA



Pemarp nuHEWHbIE M KBaJApaTHbIE YpPaBHEHHUs, YPaBHEHMs, CBOASIIMECS K HUM,
npocTeiiye JpoOHO-palliOHATbHbIE YPaBHEHHUS.

Pemarp cuctemsl ByX JIMHEHHBIX YpaBHEHWM C JBYMs NEPEMEHHBIMH U CHCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJJHO ypaBHEHHUE HE SIBJIAETCS JTUHEUHBIM.

Pemate TekcToBBIE 3amaud  alreOpandeckMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBoauTh MpOCTENIINE UCCIEOBAHNS YPAaBHEHUN M CUCTEM YPaBHEHMI, B TOM YHCIE C
MpPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHU (yCTaHaBIMBaTh, HMMEET JIM ypaBHEHUE WIIHU
CHCTEMa yPaBHEHUI PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOUEE).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh pelIeHHE
HEPABEHCTB Ha YKMCIOBOW MPSIMOM, 3aIIUCBHIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemarp cucTtemMbl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSMOI,
3aMKChIBaTh PEICHHUE C TIOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELICHUN PA3IMUHBIX 3a7ad.

DOyHKUUHA

Pacrnio3HaBaTh QyHKIMHU U3YYEHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTHYECKH PACIIONOKEHHE Ha
KOOPJMHATHOM TIJIOCKOCTH TpadukoB GyHKIMMA Buaa: y = kx, y =kx + b, y =k/x, y = ax2 + bx +
¢, vy =x3, y=1x y = |x|, B 3aBHCHMOCTH OT 3HaYeHHi1 KOI(QDUIHEHTOB, OMICHBATH CBOHCTBA
GbyHKIHA.

Ctpouth M n300pakaTh CXEMaTHUECKH TpaduKu KBaApaTHUYHBIX (DYHKIMHA, OMHCHIBATH
CBOMCTBA KBaJpaTUUHBIX (PYHKIUHN MO UX rpaduKam.

Pacnio3HaBaTh  KBagpaTuuHyro (QyHKIMIO 10  (opMmyie, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, (PU3UKH, TEOMETPUH.

YucnoBblie NOCTEI0BATEIBLHOCTH H MPOrPecCHH

Pacrio3znaBaTh apuMeTHUECKYI0 U F€OMETPHUECKYIO MPOTPECCUU NPH Pa3HBIX CHOCO0ax
3aJlaHusl.

BbINOMHATE BBIUMCIIEHUS C HMCHOJb30BaHHEM (QOPMYJ N-ro wieHa apu(MeTH4ecKod u
reOMETPUUYECKOMN MPOTrPeECCHiA, CyMMBI IIEPBBIX N YJIEHOB.

N3006paxaTh 4ieHbl MOCIeI0BAaTeIbHOCTH TOUKaMH Ha KOOPJMHATHOM MIIOCKOCTH.

Pemarp 3agaun, cBsA3aHHBIE C YUCIOBBIMM IOCJIEI0BATEIBHOCTSIMM, B TOM YHUCIE 3a7auu
W3 peajbHOM KU3HU (C UCTIOIB30BAHUEM KaJIbKYJIATOPA, TU(POBBIX TEXHOIOTHMN).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
KoJsaun4yecTBo yacoB DJIeKTPOHHbIE
Ne i/ HauMeHoBaHue pa3iesioB U TeM (uudpossbie)
B NMPorpaMMblI Bcero Koﬁﬂ TPOILHbIC Hpaécanecml o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypchl
1 Yucna u BeIunclieHus. PammonanbHbIe 75 1 0 bu6mmoreka [IOK
quclia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BhIpaXKEeHUs 27 1 0 Eggg?/ﬁeelﬁsgoorﬁﬁ £415b90
bubmuorexa [JOK
3 VPABHCHHUS! 1 HEPABCHCTBA 20 ! 0 httos://m.edS(])_E).ru/7f415b90
bu6mmoreka [JOK
4 Koopaunate! u rpaduku. OyHKIUN 24 1 0 https:/m.e dS(])_E).ru 7£415b90
bu6mmoreka [JOK
> [osTopenue u 060dmennue 6 ! 0 https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME




8 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHBIE
Ne i/ HaumeHnoBaHue pa3iesioB u TeM (ungposBbie)
B NMPorpamMmsblI Bcero KO;ITPOJILHLIe Hpagnmecxu o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
| Uwucna u Beruncnenus. KBagpaTHbsie KopHU 15 0 0 Eggg@ﬁeﬁiorﬁn f417afs
’ Yucina u BeruncieHus. CTeneHs ¢ 1eIbIM 7 0 0 bu6nmorexa [JOK
MOKa3aTesneM https://m.edsoo.ru/7f417af8
3 AnreOpandecKue BhIPAKCHHUS. 5 1 0 bubnuorexa [JOK
KBanparsbeiii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaXKEHHUS. 15 | 0 bub6nuorexa [IOK
Anrebpanyeckas Jpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHusa 1 HepaBeHCTBA. KBapaTHbie 15 1 0 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCcTBa. CHUCTEMBI 13 0 0 bubnmoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 E:tff;/ﬁeel(c?sﬁ)orﬁﬁ 41713
Bbu6nuoreka [JOK
8 @®ynkuuu. OCHOBHBIE OHITHS 5 0 0 https://m.edsoo.ru/7f417af8
bubnnorexa [HOK
? Dynxiuu. Hucnosrie Gyniiu 0 0 0 httDs://m.edscI)_E).ru/7f417af8
10 [ToBTOpEeHmNe u 06001IeHUE 6 1 0 E§S§7/§e£(§)or§/7 f417afs
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME




9 KJIACC

KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undposbie)
- NpPOrpaMmblI Bceero KoHTposbHBI IIpakTirieckue o0pa3oBaTe/IbHbIE
e padoThl padoThbI pecypeb
Yucaa v BeIUMCICHUS. [[efCTBUTEIbHBIE bubmiorexa [IOK
1 ) 9 0 0 https://m.edsoo.ru/7f419d0
quclia 8
YpaBHEHUS U HEPABECHCTBA. Y PaBHEHHUS C bubmmorexa [OK
2 pash pat e 14 1 0 https://m.edsoo.ru/7f419d0
OJTHOM ITepeMEHHOMN 2
Vpasuenus u HepaBeHcTBa. CHCTEMBI buGmorexa LIOK
3 PABHCHIA I HEPABCHCTEA. LHUCTC 14 1 0 https://m.edsoo.ru/7f419d0
ypaBHEHUI 2
bu6mmoreka [{OK
4 VYpaBHenust u HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d0
8
bu6mmoreka [{OK
5 DyHKIIUN 16 1 0 https://m.edsoo.ru/7f419d0
8
bu6mmoreka [{JOK
6 YucoBEIE MOCIEN0BATEIHHOCTH 15 1 0 https://m.edsoo.ru/7f419d0
8
[ToBTOpenue, 0000IICHNE, CHCTEMATHU3AIUS bubmmorexa LOK
7 DEHHUE, ODODIICHHE, H 18 1 0 https:/m.edsoo.ru/7£419d0
3HAHUN 2
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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