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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa dBIS€TCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OONIETo
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE APYTUX JUCHUIUINH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TyMAaHUTAPHOIO LHMKJIOB, €€ OCBOCHUE HEOOXOIUMO IS
MPOJOJKEHUsT 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3BuTue y oOyyarommuxcs
HAay4YHbIX MPEJICTAaBICHUH O MPOUCXONKIEHUU U CYIIHOCTH anredpanyecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOM SBJIIEHUM U MPOIIECCOB
B IpHUpOJE€ U OOUIECTBE, POJIM MATEMAaTUYECKOIO MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHS
M Ka4eCTB MBIIUICHHSI, HEOOXOUMBIX JIJISl aJaNTallid B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI0IaTh,
CpaBHHBaTh, HAaXOAWTH 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOJIBI,
dopMynupoBaTh yTBepxkaeHUs. OCBOeHHE Kypca airedpbl o0ecrneynBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCsl: OHHM HCIONB3YIOT JeAYKTUBHBIE WU
UHAYKTUBHBIE pacCyxkaeHHs, 0000IIeHne U KOHKpPETU3allnio, abCTparupoBaHue M
aHanoruto. OOydyenue  anrebpe  mpeanonaraerT  3HAYUTENbHBIA  00BEM
CaMOCTOSTEIILHON  JIEATENBHOCTH OOYy4YaroMMXCs, TMOITOMY CaMOCTOSITEIBHOE
pelIeHue 3a1a4 ABJIAETCS peaju3alne JesTelIbHOCTHOTO MPUHIIUIA 00yUYEHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «AnreGpay» ajii OCHOBHOTO
o01rero o6pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEP)KAaTebHO-METOINYECKUE
muHuu: «Yucna v BeIUUCIEHUN», «ANTreOpandeckrue BhIPAXKEHUS», «Y paBHEHUS U
HepaBeHCTBa», «Dynkuun». Kaxnas w3 3TUX coaepKaTelIbHO-METOAMYECKUX
JUHUHN pa3BUBAECTCS Ha MPOTSKEHUHU TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €ro JUHUSAMU. B Xome wu3ydeHuss y4eOHOro Kypca OO0ydarolmuMcs
NPUXOJUTCS JIOTHYECKU PacCy>KIaTh, MCIOJIB30BATh TEOPETHKO-MHOKECTBEHHBIN
a3bIK. B CBsi3M ¢ 3TMM B mporpamMmy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTUKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX paszfenax
MaTeMaTHYECKOTO 00pPa30BaHUS U CIIOCOOCTBYIOIIME OBJIAJACHUIO OOYUaIOIIUMHUCS
OCHOB YHHUBEPCAJIBLHOTO MaTEeMAaTUYECKOTO si3bIKa. CoepKaTeIbHON U CTPYKTYPHOU
OCOOCHHOCTBIO yueOHOro Kypca «AnreOpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakxTep.

Conmepxxanue nuHUM «Yucna W BBIYMCICHUS» CIYKUT OCHOBOM Jif
JaJIbHEHIIeT0 W3Y4YeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOy4aromIuXcs
JIOTUYECKOT0 MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BaThCS aJrOPUTMaMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJI1 TIOBCETHEBHON
KU3HU. Pa3BUTHE MOHATUS O YMCIIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
CBS3aHO C PAIMOHATBHBIMU W HWPPANMOHATBHBIMU YHUCIAMH, (HOPMHPOBAHUEM
MPEACTaBICHUN O NEHCTBUTEILHOM UHCIIe. 3aBEPILICHUE OCBOCHUS YUCIOBOM JINHUU
OTHECEHO K CpeJIHEMY 0011IeMy 00pa30BaHUIO.

Conepxanue JBYyX  alnreOpanuecKux JUHUM —  «Anredpandeckue



BBIPAKEHUA» U «YPAaBHEHHMS] M HEPABEHCTBAa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Yy
oOydaromuxcs MaTeMaTHYEeCKOro ammnapara, HeoOXOJUMOTro JUIsl pelleHus 3adad
MaTE€MaTUKH, CMEXHBIX MPEIMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3anady. Ha
YpOBHE OCHOBHOTI'O 00111ero 00pa3oBaHus yueOHbIN MaTepua rpynnupyeTcs BOKPYT
palMOHANIbHBIX BbIpaXXeHUH. Anredpa JeMOHCTPUPYET 3HAUEHHE MATEeMAaTHKH Kak
A3bIKa JUIsl TOCTPOCHMSI MATEMAaTUYECKUX MOJIENEH, ONUCaHUs TPOLECCOB U SIBJICHUI
peanpHOrO MHUpa. B 3amaum oOydeHusi anrebpe BXOASIT TaKXkKe JalibHEMIIee
pa3BUTHE AJITOPUTMUYECKOIO MBIIUICHHUS, HEOOXOJUMOIO, B YACTHOCTH, IS
OCBOEHHS Kypca HMHPOPMATUKH, U OBJIAJCHUE HaBbIKAMHU JEAYKTHUBHBIX
paccyxaenuii. IlpeoOpa3oBaHue CHMBOJIBHBIX (DOPM CHOCOOCTBYET pPAa3BUTHIO
BOOOpaXKeHMsI, CIOCOOHOCTEN K MaTEMaTUYE€CKOMY TBOPYECTRBY.

Copnepxxanve  (pyHKIMOHAIbHO-TpaUUYECKONM  JIMHMM  HAlleJIEHO  Ha
noJiydeHrue oOy4aromMMuUCs 3HaHu| 0 QYHKUIUAX KaK BaKHEHIIIEH MaTeMaTuuecKon
MOJIENIU JUIsl OTIMCAHMSI U UCCIIEIOBaHUs Pa3HOOOPA3HBIX MPOILIECCOB U SIBJICHUHN B
npupoae u ooémectBe. M3yueHue Marepuana crnocoOCTBYET pa3BUTHIO Y
oOy4JaromuXxcs YMEHHUS UCTOJIb30BaTh Pa3IMuHbIe BhIPA3UTEIIbHBIEC CPEACTBA SA3bIKA

MaTEMaTUKA — CJIOBECHBbIE, CHUMBOJIMYECKHE, Tpaduyueckue, BHOCHT BKJAJ B
dbopMupoBaHUE TPEICTABICHUNA O POJM MATEMATUKU B Pa3BUTUM LMBUIIU3AINHI U
KYJIbTYPBI.

CornacHo ydebHOMYy IutaHy B /-9 Kiaccax wH3ydaeTcss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIIEIYIONIME OCHOBHBIE pa3/elibl COJEPIKaHUS:
«Yucna © BBIUUCIEHUS», «ANTreOpandeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKITUNY.

OO611ee 9ncIio 4acoB JIs U3ydeHHs yaeOHOTO Kypca « Anredpa», — 306 gacos:
B 7 knacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B HeJIel0),
B 9 xnacce — 102 gaca (3 yaca B HeJIeIIO).

7 KJIACC

Yuciia 1 BBIYUCIICHUS.

JlpoOu OOBIKHOBEHHBIC W JECATHYHBIC, TEPEX0]] OT OJHON (POpPMBI 3amucu
npobeit k apyroi. IloHaTHEe pallMOHAIBHOTO 4YHCJA, 3aIliCh, CpPaBHCHHE,
VOOpSIOYUBAHUE  pAllMOHANBHBIX uucell. ApudmeTndeckue JEUCTBUS C
palMoOHAIbHBIMU YUCIaMU. PereHue 3amad U3 peasbHOW MPAKTHKU HA YacTH, Ha
TPOOH.

CrereHb C HaTypaJbHBIM [IOKa3aTelieM: ONpeNeleHUue, MpeoOpa3oBaHHe
BBIPKEHUI HA OCHOBE OMpeNeNeHus, 3anuch 00bpmux uncen. [IpomeHTsl, 3anuch
MIPOLIEHTOB B BHUjE ApoOu u poOu B BUAE MPOIEHTOB. Tpu OCHOBHBIC 3a/1aud Ha
MPOLICHTHI, peIIeHUE 3a71a4 U3 PEATTbHON MPAKTHKH.

[IpumeHenne TPU3HAKOB JEIMMOCTH, pPA3JOKEHHE Ha MHOXHUTEIHU
HATypaJbHBIX YHCEIL.

Peanpubie  3aBHCHMMOCTH, B TOM 4HClIe TpsAMas ©  oOparHas
MPOTIOPIIMOHATTEHOCTH.

AnreGpandecKkue BhIpaKEHUS.

[IepemeHHBIE, UUCIIOBOE 3HAYEHNUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTuMBbIe
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3HA4YECHUS NepeMeHHBIX. [IpencraBienne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
(dopmyibl. Beruucnenus no popmynam. IlpeodpaszoBanne OYKBEHHBIX BhIPAXKEHU,
TOXKJIECTBEHHO paBHbIE BBIpAXEHMs, IMpaBuia NpeoOpa3oBaHUs CyYMM U
MPOU3BEACHUI, MPAaBUIIA PACKPBITHSA CKOOOK M MPUBENCHUS MOJOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. Ciio)KeHue, BBIUUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHHUS: KBAAPAT CYMMBI
1 KBajpat pazHoctu. opMyiia pa3HOCTH KBaapaToB. Pa3nokeHNEMHOTIOUJIEHOB HA
MHOKUTEIIN.

YpaBHEHMS U HEPABEHCTBA.

VYpaBHeHUE, KOpPEHb YypaBHEHMs, IpaBuja MpeoOpa3oBaHUsl YypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOW, YUCIO KOPHEH JIMHEUHOTO
YpaBHEHUS, PELIEHUE JINHEWUHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHHI IO YCIOBHUIO
3a1a4d. Pemenue TeKCTOBBIX 3a/1a4 ¢ MOMOUIBI0 YPAaBHEHUM.

JIuneitHOe ypaBHEHHE C ABYMS NMEPEMEHHBIMU U ero rpadguk. Cuctema IByX
JUHEWHBIX YPAaBHEHHMU C JByMs NEPEMEHHBIMU. PelieHue cucTeM ypaBHEHHUI
Croco0oM 1moicTaHOBKU. [IprMepsl pelieHust TEKCTOBBIX 33/1a4 C IMOMOIIBIO CUCTEM
YPaBHEHUM.

OyHKIUY.

Koopaunara Touku Ha npsAMon. YucIIoBbIE IPOMEKYTKU. PaccrosiHue Mexay
IBYMs TOYKaMHU KOOPJAUHATHOU MPSAMOM.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcmucca U opauHarta
TOYKH Ha KOOPAMHATHOM IIOCKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (GOpMYTIaMu.
Yrenue rpaduxos peanbHbIX 3aBucuMocTel. [lonsatue pynkuuu. ['padux pynkum.
CroiicTBa pynkuuii. JIunenas gynkius, e€ rpaduk. ['padhux GyHkmm

JF = ) ) )
y=Ixl I'paduueckoe pemnieHue JTUHEHHBIX YpaBHEHUH W CHUCTEM JIMHEWHBIX
ypaBHEHUH.
8 KUIIACC

Yuciia 1 BBIYUCIICHUS.

KBagpaTtHeiii kopeHb u3 uucina. [loHsiTue 00 UpPpalMOHAIBHOM 4YHUCIE.
JlecsiTuunble TPUOTHKSHHSI UPPAITMOHATIBHBIX yncen. CBoWCTBa apuMEeTHUECKIX
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPEe0Opa30BaHHIO YHUCIOBBIX BBHIPAKEHUN
Y BBIYUCIICHUAM. [[€CTBUTEIILHBIC YHUCIIA.

Crenens ¢ 1enbIM NoKazaTesneM U e€ cpoiicTBa. CTaHAapTHAs 3aMUCh YUCTA.

AnreOpandeckre BBIPaKCHHUS.

KBagpaTHbiii  TpéxusieH, pa3noKeHUE KBaJApaTHOro TpEXUJEHAa Ha
MHOYXHUTEIH.

AnrebGpandeckass apo6s. OCHOBHOE CBOWCTBO aireOpamyeckod Apoow.
CrnoxxeHue, BBIUMTAHHUE, YMHOXXEHHE, JEJEeHHE anredpanyeckux apoOeil.
PanrionanbHbie BRIpaXKEHUS U UX PeoOpa3OBaHUE.

VYpaBHEHHUS U1 HEPABEHCTBA.

KBanpatHoe ypaBHeHue, QopMmyiaa KOpHEH KBaJApPAaTHOrO YpaBHEHUS.
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Teopema Buera. Pemenue ypaBHeHUM, CBOAALINUXCSA K JUHEUHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

I'padpuueckas uHTEpHIpETAlINs YPABHEHUN C IBYMS NEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YpAaBHEHUU C JABYMs IepeMeHHbIMU. [Ipumepbl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMH.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

HuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OHOM MEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTembl JIMHENHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

O yHKIUY.

[lonstue ¢ynkuun. OO6MacTh oOmNpeneneHuss U MHOXKECTBO 3HAUYCHUU
¢ynkuu. CriocoObl 3ajaHust QyHKIUMA.

I'padpux ¢pynxiuu. YUrtenue cpoiictB ¢yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB GYHKLIUNA, OTPAKAIOLUIUX peaTbHbIE MPOIECCHI.

OYHKIMY, OIHUCHIBAIOIIME TMPSMYI0O U OOpaTHYIO MPONOPIIMOHATBHbBIE
3aBHUCUMOCTH, uX rpaduxu. @ynkuun y = X%, y = X3, y =V*, y=|x|. 'paduueckoe
pelieHrne ypaBHEHH U CUCTEM YPaBHEHH.

Conepxanue o0yueHus B 9 kiacce.

Uucna v BBIYUCIICHHUS.

PanronanbHbie yncia, UppalMoOHAIbHBIE YKCIa, KOHEYHbIE U OECKOHEYHbBIE
JecsTUYHbIE 1poOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEI, IEUCTBUTENbHbBIE YHCTa
Kak OeCKOHEYHbIe JecATUYHbIe ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
MEK/]1y MHOYKECTBOM JIEUCTBUTEIBHBIX YMCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JEUCTBUTENBHBIX YHUCEN, apuPMETHUYEeCKHue JeUCTBUI C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

Pa3mepbl OOBEKTOB OKpYKAlOMIETO MHpA, JIMTEIBHOCTh MPOILECCOB B
OKPYXKaroIIeEM MUpE.

[Ipubnux€nHoe 3HaYeHWE  BEJIMYMHBI, TOYHOCTh  MPHUOIMKEHUS.
Oxkpyrnenue uyncen. [Ipukuaka v oleHKa pe3yIbTaTOB BHIUYMCICHUN.

YpaBHEHHUs U HEPABEHCTBA.

JIuneiiHoe ypaBHeHMe. PemieHne ypaBHEHMM, CBOASIIMXCA K JIMHEHMHBIM.

KBanpatrnoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIMXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIH.

Pemiennie poOHO-pallMOHANIbHBIX YpaBHEHUM. PelnieHrne TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHEeHHE ¢ IByMs NMEPEMEHHBIMH U €ro rpaduk. Pemienue cuctem AByX
JIMHEMHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMU. Pellienne cucteM AByX ypaBHECHUM,
OJTHO W3 KOTOPHIX JMHEWHOE, a JApyroe — BTOpOHW cremeHu. [ 'paduueckas
MHTEpIIPETALN CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM IMEpEeMEHHOW. PemieHue cucrem
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JUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. KBanpaTHele HeEpaBeHCTBaA.
I'padpyueckass uHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMH.

OyHKIUU.

KBagpartnunas ¢ynkuus, e€ rpaduk u cpoiictsa. [lapabona, KoopauHaThI
BEPIIMHBI TapadOoJIbl, OCh CAMMETPHUH MapadoJIbI.

I'papuxu GyHKUIMN:
y=4x, y=Ax+b y==y=xy= 5 y=|x y

x , I UX CBOMCTBA.
146.5.4.4. YucnoBbie MOCIEA0BATEILHOCTH U IPOTPECCHUU.

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE MOCIEI0BATEIbHOCTU
peEKyppeHTHOI dpopMynol u Gopmysoit N-ro uieHa.

Apudmernyeckas U reomeTpuueckas mnporpeccud. Gopmynisl N-ro usaeHa
apu(PpMETUIECKON U TeOMETPUUYECKON MPOTrPeCcCUil, CyMMbI MEPBBIX N UJICHOB.

N300pakeHne 4ieHOB apu(METUYECKOM U T€OMETPUUECKOW MpOrpeccHii
TOYKaAaMHM HAa KOOPJAUHATHOM IUIOCKOCTH. JIMHEHMHBIN M 3KCHOHEHUUAIBHBIM POCT.
CioxHbIE IPOLEHTHI.

146.5.5. TlpenmeTHBIE pe3ybTaThl OCBOCHHUS MPOrPaMMbl yU4eOHOTO Kypca
«Anrebpay.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kiiacce.

Uucna v BBIYUCICHHUS.

BrimoniHaTh, couerass yCTHbIE M NUCBMEHHBIE TMPHUEMBI, apudmeTrueckue
NENUCTBHS C PALMOHAIBHBIMU YUCIIAMMU.

HaxonuTe 3Ha4YeHUS YUCIOBBIX BBIPAXKEHUH, NMPUMEHATH PAa3HOOOpa3HBbIE
CrocOOBl M MPUEMBI BBIUYMCICHUS 3HAYCHHUH MPOOHBIX BBIPAXKEHUHN, COIAEPIKAIIUX
OOBIKHOBEHHBIE U JECATHYHBIC TPOOH.

[Tepexonuth OT OgHOM (HOPMBI 3aIIUCH YUCEN K APYyror (mpeoOpa3oBHIBATH
JECATUYHYIO APOOH B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JICCATUIHYIO POOB).

CpaBHUBAThH U YNOPSAOUYNBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJisTh yucia.

BrINOJHATE NPUKUIKY U OLIEHKY PE3YJIbTaTa BBIUYMCIEHUM, OLICHKY 3HAUEHUI
YUCJIOBBIX BBIPAXKCHUW. BBITONHATE ACHUCTBUA CO CTEIEHSAMM C HATypaJbHBIMU
[MOKA3aTENSIMH.

[IpyuMeHAT, OpU3HAKM  JEJIUMOCTH, PA3J0XKEHHE HAa  MHOXUTEIU
HaTypaJIbHBIX YUCET.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJa4M, CBSA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPUAOHAIBHOCTBI) BEJIWYMH, NPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 ¢ YYETOM OTPAHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnreOpanyecKre BbIPAXKEHUS.

Hcnonwp3oBaTh alire0pandyeckyto TEPMUHOJIOTHUIO U CUMBOJMUKY, MPUMEHSITh
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e€ B mporiecce 0OCBOCHUS Y4eOHOTO MaTepHania.

HaxomuTe 3HaueHuss OYKBEHHBIX BBIPOKCHHH MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimosHATE  TIpeoOpa3oBaHUS  I[EJOTO  BBIPAXKEGHHS B MHOTOYICH
MIPUBEACHUEM TIOJJOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BEBITIOJTHAT YMHOXKCHHE OJHOYICHA HAa MHOTOYWIEH M MHOTOYJICHa Ha
MHOTOWICH, MPUMEHATH (HOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OCyIIecTBIATh PA3I0KEHUE MHOTOWICHOB HAa MHOXXHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKH 00IIEro MHOKHUTES, TPYIITUPOBKHU CJIaracMbIX, IPUMEHEHUS
dopMyIT COKpANIEHHOTO YMHOKEHUS.

[TpumeHATh MpeoOpa3oBaHUs MHOTOUICHOB JIJIS PEIICHUS Pa3IMIHBIX 3a1a4
U3 MaTeMAaTHUKH, CMEKHBIX ITPEAMETOB, M3 PEaTbHOM MPAKTHKH.

Hcnonp30BaTh CBOKMCTBA CTENEHEH C HATYPAIbHBIMU TOKA3aTCIISIMH IS
nmpeoOpa3oBaHus BHIPAKESHUM.

YpaBHEHUS U HEPABCHCTBA.

Pemath nuHEHHBIC ypaBHEHHS C OJHOW TEPEMEHHOMW, NMPUMEHSS IpaBUIIa
Iepexo/ia OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsiTh, SBIICTCS
JIM YHUCII0O KOPHEM YPaBHCHHUSI.

[TpumeHsATh rpaduyecKre METOIBI PU PEIICHUH JIMHEHHBIX YPABHCHHH W UX
CUCTEM.

[lonOupaTes TpuUMeEpbl THap 4YHUCEN, SBISIONIUXCS PpElIEHuEM JMHEHHOTOo
YpaBHEHHUS C IBYMS II€PEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MIIOCKOCTH Ipap MK TUHEHHOTO YPABHEHUS C IBYMSI
NEePEMEHHBIMHU, MOJIB3YSICh TPa(pUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

PemaTth cucteMbl ABYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM
qucie rpaguiecky.

CocTaBisaTh W pemaTh JHHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX
YPaBHEHHI 10 YCIOBHIO 33]]a4H, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlayy TIOJyYCHHBIN pPe3yIbTar.

DOyHKINH.

N3o0paxaTth Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpJIMHATAM, JTy4Hd, OTPE3KU, UHTEPBAJIbl, 3aITUCHIBATH YHCIOBBIC TPOMEKYTKH HA
anredpandeckoM S3bIKE.

OtmedaTh B KOOPJIMHATHOMN TUIOCKOCTU TOYKH IO 3aJlaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKINHU Y = |x|.

OnuceiBaTh € TOMOIIBIO (YHKIMA WM3BECTHBIE 3aBUCUMOCTH MEXIY
BETMYMHAMU: CKOPOCTh, BPEMS, pACCTOSIHUE, I1€HA, KOJUYECTBO, CTOUMOCTH,
MPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTe 3Hauenne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TornmaTts Tpaduueckuii cmocod MpeACTaBICHUS W aHajdu3a WHOOpMAaIUH,
W3BJICKATh U MHTEPIIPETUPOBATh MHGOPMAIUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.



[IpeameTrHble pe3ynbTaThl OCBOEHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
oOyudeHus B 8 Kiacce.

Yuca 1 BBIUUCIICHUS.

Hcnonb3oBaTh HaYaIbHBIE MPEACTABICHUS O MHOMXECTBE JIEMCTBUTEIBHBIX
qyuces IS CPaBHEHUS, OKPYTJEHUS U BBIUUCICHHUM, H300pakaTh IEHUCTBUTEIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOM.

[IpuMensaTs TOHSTHE apU(PMETUYECKOr0 KBAAPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHU, UCIOJIb3Yysd MPU HEOOXOJMMOCTH KAJIbKYJISITOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAXKEHUM, COAEPXKAIMMX KBaJApaTHbIE KOPHHU, HCIOIb3YS
CBOWCTBA KOPHEM.

Hcnonws3oBaTh 3anmucu OOJIBIIMX M MAJIBIX YUCE C MOMOIIBIO JIECSITUYHBIX
npoOeii u creneHelt yuca 10.

AnrebpanuecKkre BbIPaXKEHUS.

[IpyMeHAT, TOHATHE CTENEHW C LEeJbIM [O0Ka3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BRIPAKEHHM, COJIEPIKAITUX CTETICHHU C LIEJIBIM MTOKa3aTesIeM.

BrINOTHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs pPAlMOHATBHBIX BhIPAKCHUN
Ha OCHOBE MPABMWJI JICUCTBUM HAJI MHOTOWICHAMH U alreOpandecKuMu IPoOsMHU.

PackianpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh mpeoOpa3oBaHus BBIPAKCHHUH ISl PEIICHUS PA3IUYHBIX 3a/1a4
U3 MaTeMaTUKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

VYpaBHEHUS U HEPABEHCTBA.

Pemiats nuHEHbIE, KBaJpaTHbIE YPAaBHEHUS U pPallMOHAJIbHBIC YpPaBHEHMUS,
CBOZSIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUN C IByMsI IEPEMEHHBIMU.

[IpoBOANTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHHU U CUCTEM YpaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpeCcTaBIeHUl (yCTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHUS, €CIU HUMEET, TO CKOJbKO, U
nmpouee).

[Tepexonuth OT cioBecHOW (OPMYIHPOBKH 3aauu K e€ anreOpandeckon
MOJENH C IIOMOIIbIO COCTaBIICHHS YPaBHEHHS WM CHCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJIbTar.

[IpuMeHsTh CBOKCTBA YHCIIOBBIX HEPAaBEHCTB JMJIsI CpPaBHEHUS, OLICHKH,

pelaTh JIMHEWHbIE HEPABEHCTBA C OJTHOW NIEPEMEHHOM U UX CUCTEMBI, 1aBaTh

rpauyuecKy0 WIUTIOCTPAlMI0 MHOXKECTBA PEIICHWN HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

OyHKIUU.

[TorumaTe ¥ UCTIONB30BaTh (PYHKITMOHAIBHBIE MOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHWS), OMPECATh 3HAUCHHE (PYHKIIUU IO 3HAYCHUIO
apryMeHTa, ONpeaesaTh CBOMCTBA (QYHKINH 10 € TpaduKy.

Ctpoutsb rpaduku dMeMeHTapHBIX QYHKITUN BUA:

y= E; y=x%y=x%y=1x y=Ix| .

* ) ONMUCHIBATh CBOMCTBA
YUCIIOBOM PYyHKIMU 110 € rpaduky.
[IpeameTHble pe3yabTaTbl OCBOEHUSI MPOTrpaMMbl YYEOHOTO Kypca K KOHILY
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oOyueHus B 9 kiacce.

Yuciaa u BBIYUCIICHUS.

CpaBHHBATH U YNOPSAOUYNBATH PALTMOHAIIBEHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boinonusate apudmernyeckue JEUCTBUS C pallMOHAIBHBIMU YWCIAMU,
coyeTas YCTHbIE M TIMCbMEHHbIE NPUEMBI, BBINOJHATH BBIYMCICHUSA C
MPpalUOHAIIBHBIMU YHCIIAMM.

Haxomute 3HaueHHss CTENEHEW C ULENbIMUA I[IOKa3aTesIMU U KOPHEW,
BBIYMCIIATH 3HAYEHUSI YUCIIOBBIX BBIPAXKECHUMH.

OKpyraaTh JE€UCTBUTENIBHBIE YHUCIA, BBINOJIHATh NPUKUAKY PE3yibTara
BBIYMCIICHUH, OIIEHKY YHCJIOBBIX BBIPAKEHUI.

YpaBHEHUS 1 HEPABEHCTBA.

PemiaTe nuHENHbICE W KBAaJPATHBIE YPAaBHEHUS, YPABHEHUS, CBOJIAIIMECS K
HUM, TIPOCTEHIINE APOOHO-PAIIMOHATIBHBIC YPABHECHHUS.

Pemate cuctembl ABYyX JTHUHEHHBIX YpaBHEHUW C JABYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBIIACTCS IUHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  aNreOpPaMUYECKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UJIM CUCTEMBI JIBYX YPAaBHEHUH C JIByMs IEPEMEHHBIMM.

[TpoBOUTE MpOCTENIIINE UCCIIENOBAHUSI YPABHEHUM U CUCTEM YpaBHEHUM, B
TOM YHCJIC C IPUMEHECHHEM TpauiecKux mpeacTaBieHu (yCTaHAaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHECHUW PEIIEHHS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

Pematy nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHWCIIOBOM NPSAMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemare cucTeMBl  JTMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIFOYAIONIE KBAJpAaTHOEC HEPAaBEHCTBO, M300pakaThb PEIICHHUE CHCTEMBI
HEPABCHCTB HAa YHUCJIOBOU MPSIMOM, 3aIIUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DOyHKINH.

Pacno3naBath (pyHKIMM W3ydyeHHBIX BHAOB. I[loKa3pIBaTh CXEMAaTHYECKU
PacCITOIOKCHHE Ha KOOPJMHATHOM IUIOCKOCTH TpadUMKOB (YyHKIHMHA BHAA:

y= hx, y= Ax+Db, yzﬁ, y=ax*+bx+c, y= x°

y=+x y=x| B 3aBUCHMOCTH OT 3HAaYeHUH K0I()(PHUIIMEHTOB, ONMUCHIBATH
CBOMCTBA (HYHKITUH.

CTtpouTh ¥ M300paXkaTh CXeMaTHYECKH TpaduKd KBaJAPATUIHBIX (YHKIIUH,
OIMCBIBATH CBOMCTBA KBaIPATUYHBIX (YHKIIMIA MO UX rpaduKam.

Pacrnio3HaBaTh KBaapaTHUHyO (QYHKIHIO 10 opMyJie, IPUBOIUTEH IPUMEPHI
KBaJIPAaTHYHBIX QYHKIIUN U3 peaNbHON KU3HH, QU3UKH, TEOMETPHH.

YucioBbie TOCIEI0BATEIBHOCTH U TPOTPECCHH.

Pacrnio3HaBaTh apU(pMETHYECKYI0O M TECOMETPUYECKYIO TMPOTPECCUH TPH
pa3HbIX crlocobax 3agaHusl.

BBIMONHATS  BBIYMCIEHHS C HCIOAb30BaHMEM (GopMyn N-ro  4jieHa
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apu(PpMETHUYECKON U T€OMETPUYECKON MPOrPECCHil, CYMMBbI EPBBIX N YICHOB.
N300pakaTh ujeHbl MOCJIEAOBATEILHOCTH TOYKAMU Ha KOOPJIMHATHOM
IIJIOCKOCTH.
Pemate 3amauu, CBA3aHHBIE C YUCIOBBIMH IIOCIEIOBATCIBHOCTIAMU, B TOM
quCclie 3a/1a4d U3 PeaIbHOM KU3HU (C MCIOJIb30BAHUEM KaJIbKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHI).
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n/n

TEMATHUYECKOE INTAHUPOBAHHUE
7 KJIIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM
NPOrpamMMbl

Yucna ¥ BeIUMCIeHNA. ParinoHaIbHbIE
qycia

2 AnreOpandeckre BEIpaKCHUS
3 YpaBHEHUS 1 HEPABEHCTBA
4 Koopaunats! u rpadpuxu. OyHKIun

5 [ToBTOpeHue n 0600IIEHNE

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

KoanyecTBo yacoB

Kontpo
IIpakTu
Bcero JabHbIE
YyecKkue padboThl
padoTsI
25 1
27 1
20 1
24 1
6 1
102 5 0

DJIeKTPOHHbIE
(uu¢posrbie)
o0pa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
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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 KJIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/n NPOrpamMMbl

Uucna n Beruncienus. KBagparusie
KOpHH

Uucna u Beraucienus. CTeneHs ¢
O ECJIBIM ITOKA3aTCIEM

AnrebpapdecKkue BhIpaKeHHUsL.
KBagpartsslii TpéxuneH

AnrebpandecKkue BbIpaKeHHUSL.
Anrebpanyeckas ApoOb

VYpaBHEHHUsI 1 HEPABEHCTBA.
KBanpaTtHbie ypaBHEeHUS

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUI

YpaBHEHUS U HEPABEHCTBA.
HepaBencrtpa

~N oo o B~ O w N

8 OyHKIMU. OCHOBHBIE TOHATHUS

©

Oynkuuu. Yucnosbie GyHKIUN

[ToBTOpeHue n 0000IICHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

Kouun4yecTBo yacos
Kontpo

Bcero JbHbIE IpakTn
padoThI 4yecKue padoThl
15
7
5 1
15 1
15 1
13
12 1
5
9
6 1
102 5 .

DJIeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTtejibHbIE

pecypchbl

bu6moteka [IOK
https://m.edsoo.ru/7f417af8
bu6moteka [IOK
https://m.edsoo.ru/7f417af8
bu6moreka [IOK
https://m.edsoo.ru/7f417af8
bu6moreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK

https://m.edsoo.ru/7f417af8
bubmuoreka [JOK

https://m.edsoo.ru/7f417af8
bubmuorexa [JOK

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

n/n

9 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

Yycira ¥ BEIYHUCIIEHUS.
JlelicTBUTENbHBIC YHCIIa

YpaBHEHUS 1 HEPABEHCTBA. Y paBHEHUS
C OJIHOM IIEPEMEHHOU

VYpaBHeHHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUU

YpaBHEHUS 1 HEPABEHCTBA.
HepaBencrtpa

OyHKIMU

YwucioBelie II0CIC€0BATCIIBHOCTHU

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTH3aIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME

KoaunuecTBo 4acoB

Bcer

14

14

16

16

15
18

102

Kontp
OJIbHbIE
padoThI

DJIeKTPOHHbIE

Ipakru (undposkIe)

yeckue
padoThI

o0pa3oBaTte/ibHbIE
pecypchbl

buommoreka [JOK
https://m.edsoo.ru/7f419d08

bu6moreka [{OK
https://m.edsoo.ru/7f419d08

bu6moreka [OK
https://m.edsoo.ru/7f419d08

bu6moreka [{OK
https://m.edsoo.ru/7f419d08

bu6moreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
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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
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