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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISE€TCS OJHMM M3 OIOPHBIX KYpCOB OCHOBHOTO OOILEro
o0Opa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOJOJDKEHHUS 00pa30BaHMsI M B TIOBCEAHEBHOM k1U3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEACTABICHUA O TMPOMCXOXKACHUU U CYHUIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUIECKON HAYKOM SIBJICHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOCIHMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KQuecCTB MBIIIJICHNs, HEOOXOIUMBIX Ul aJIaliTallud B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydenme anrebpsl oOecreynBaeT pa3BUTHE YMEHHsS HaOIIOAATH,
CpaBHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dopMynpoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCs: OHM HCIOJB3YIOT JAEIyKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3AlNI0, a0CTparupoBaHue u
anajoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITETFHOM  JIEATEBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISIETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00yYEeHHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» sl OCHOBHOI'O
o01ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSY, «AreOpandecKkie BBIPAKEHU», « YPaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JHHMAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0Oydarommmcs
MPUXOJIUTCS JIOTHYECKH PACCYXKAAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro sspika. CopepkaTenpHOW U
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTED.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMy o01iemMy 00pa30oBaHHIo.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKxke
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copnepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha u3ydenue yuebHOro Kypca «Anredpa» orsoautcs 374 yaca: B 7 kacce —
136 yacoB (4 yaca B Hezeno), B 8 kimacce — 136 yacoB (4 yaca B Hezeno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).

®OPMbI YUETA PABOUYEH NPOI'PAMMBbI BOCIIUTAHUS B
PABOYEN NPOT'PAMME

Pabouas nporpamma Bociutanust MKOY «Tonnunckas COLLD peanuzyercs
yepe3 MHCIMOJIb30BAHUE BOCHUTATENBHOTO MOTEHI[MANA YpPOKOB anreOpel. ITa
paboTa oCyIEeCTBIIECTCA B CIEAYIONIMX (popmax:

noOyX)aeHNe 00ydJaroIMXCcs COOI0IaTh Ha YPOKE OOIICTPUHSATHIE HOPMBI
MOBE/ICHUs, TIPaBUiia OOIICHUS CO CTapIIUMU (TIe1arorHuecKUMH paboTHUKAMU) U
CBEPCTHUKAMHU (00y4YarOIUMUCS ), IPUHIUIIBI YYeOHON NUCHUTUIMHBI U
caMOOpraHu3alluu;

IpUBJICYEHIE BHUMAHUS 00YyYarOMIUXCS K IIEHHOCTHOMY aCleKTy M3ydaeMbIX
Ha YpOoKax IpeaMeTOB, SIBIICHUH, COOBITHI uepe3: oOpallieHue BHUMAHUS Ha



HPABCTBEHHBIE aCMEKThl HAYYHBIX OTKPBITUH, KOTOPHIEC U3y4alOTCsl B TaHHBIN
MOMEHT Ha YPOKE; Ha MPEICTABUTENEN YUEHBIX, CBI3aHHBIX C U3y4Ya€MbIMU B
JTAaHHBIT MOMEHT TEMAMU, HA TOT BKJIAJl, KOTOPBIA OHW BHECIIM B PA3BUTHE HAIICH
CTpaHbl U MUpPA, HA IOCTOMHBIE TOAPAKAHUS TPUMEPHI UX KU3HU, HA MOTUBBI UX
MTOCTYIIKOB;

WCITOJIh30BAHNE BOCITUTATEIHHBIX BO3MOXKXHOCTEH COAEpKaHUS anreOphl M1
dbopmupoBaHUs Y 00YJAFOIITNXCS POCCUHUCKUX TPATUITHOHHBIX
JTyXOBHOHPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIECHHOCTEH uepe3 moa0op
COOTBETCTBYIOIIMX 3a7a4 JIJIsl PEIICHHUS; MPOOJIEMHBIX CUTYaINi, 00CYy)IaeMbIX B
KJacce;

MIPUMEHEHHUE Ha YPOKE HHTEPAKTHUBHBIX (JOPM pabOThI, CTUMYJIUPYIOIIUX
MO3HABATEIbHYI0 MOTUBAIIUIO O0YYAIOIINUXCS,

MIPUMEHEHHUE TPYIIIOBOM pabOTHI UK PabOTHI B Mapax, KOTOPbHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOM pabOTHI U B3aUMOJIEHCTBUIO C
JIPYTUMH O0yYaIOIUMUCS;

VHULAUPOBAHUE U TIOAAEPKKA UCCIETOBATEIBCKON AEATEIIbHOCTH
IIKOJLHUKOB B (OpME BKIIFOUEHUS B YPOK Pa3IMUHBIX UCCIICIOBATEIHCKUX
3aJlaHui U 3a]1a4, 4TO 1a€T BO3MOKHOCTh OOYYAIOIIMMCSI TPHOOPECTH HABBIKU
CaMOCTOSITETILHOTO PEIICHUSI TEOPETUUECKOM MPOoOIeMbl, TeHEPUPOBAHUS U
oopMIIeHUSI COOCTBEHHBIX TUIIOTE3, YBAXKUTEILHOTO OTHOIIECHUS K UY>KUM HJICSIM,
MyOJIMYHOTO BBICTYIUICHHS, apTYMEHTHPOBAHUS U OTCTAWBAHUS CBOCH TOUKH
3pEHUS

COIAEPKAHUE OBYUEHUA

7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECSITHYHBIE, IEPEXOA OT OJHOW (OpMBI 3aIUCU
npobeit k apyroit. IloHsaTwe palMoOHAIBHOTO 4YHCIA, 3alUCh, CpPaBHEHHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMoOHAIIBHBIMU YuCIaMH. Pemienue 3aiay u3 peajibHOM MPaKTUKU HA YacTH, Ha
JpoOu.

CreneHb C HaTypajlbHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpeeIeHUs], 3aUCh 00X yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
MPOLICHTHI, pEICHUE 33]1a4 U3 PEAIbHON MPAKTUKU.

[IpumeHeHne TNpU3HAKOB  JIETUMOCTH, pa3joKE€HHEe Ha  MHOXKHUTENIH
HaTypaJIbHBIX YUCEL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hcie TmpsiMas U oOparHas
IPONOPLMOHATIBHOCTH.

AnredpanvyecKue BbIPpAKEHUA



IlepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUA C EPEMEHHOU. JlomycTrMmble
3HAaY€HUA NepeMeHHbIX. [IpecTapieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmyibl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpPeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoWiCTBa CTENEHH C HATYPAJIBbHBIM [OKA3aTEJIEM.

OpnHounensl U MHOrouaeHsl. CteneHb MHOrowieHa. ClokeHue, BBIYUTaHUE,
YMHOKCHHE MHOTOWICHOB. QPOpMyJbl COKPAIIEHHOIO YMHOXEHHUS: KBaapar
CyMMBI M KBaapaT pasHocTH. PopMmyna pa3sHOCTH KBaApaToB. PasimoxeHue
MHOTOWICHOB Ha MHOXHUTEIH.

YpaBHeHNs U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHUA, IIpaBWia MpPeoOpa3oBaHUsl YpPaBHEHMS,
PaBHOCUIIBHOCTH YPaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pCELICHHE JIMHEWHBIX ypaBHEHHU. COCTaBICHHE YPaBHEHHM IO
YCJIOBHIO 33J1a4u. Penenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrema JIByx
JMHENHBIX YpAaBHEHUH C JABYMs NE€pEMEHHbIMH. PellleHHe cucTteM ypaBHEHUM
ciocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPaBHECHU.

DOyHKIUU

KoopanHara Touky Ha npsiMoil. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpsimoyrosibHast cuctema koopauHat, ocu Ox u Oy. AGciucca U opJuHaTa
TOYKHU Ha KOOpJAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3aaaHHbIX (HOpMYyIaMU.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonarue @ynkuuu. ['padux
dbynkuuu. CoiicTBa pyukimii. JIunelinas gynkius, e€ rpaduk. ['padux Gynkmm
y = |x|. 'padpuueckoe perieHre JIWHEWHBIX YpPaBHEHHWW U CHUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KIIACC

Yucaa v BIYMCICHUSA

KBagpatueiii kopeHb u3 uwucna. [loHsitue 00 wuppanMoHAIBHOM YHCIE.
JlecsaTnaabie TPUOIMKEHUST HpPAIMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUN
Y BBIYUCIICHUSIM. [[€MCTBUTENBHBIE YUCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YHUCIIA.
AnredpanvyecKue BbIPpAKEHUA

KBagpaTHblii  TpE€XwieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEH.



Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajredOpanyeckoil apoowu.
CnoxxeHne, BBIYMTAHHWE, YMHOXXCHHE, JCJICHHE anreOpanmdeckux JapoOeit.
PanmonanpHbIC BRIpRXKEHHS U X ITpeoOpa3OBaHue.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO ypaBHCHHUS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPaBHEHHUS.

['padrueckas uHTEpHpeTanys ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpAaBHEHUW C JBYMS IEepeMEHHbIMHU. lIpumepnl pelieHus cucteM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJTHOM NMEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
Cucremsl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKIUU

[lonarue @ynkuun. OOIaCTb ONPEACICHUS W MHOXXECTBO 3HAYCHUM
dbyukiuu. CiocoOwl 3a7aHus PYyHKIIHIMA.

I'padpux ¢ynkumn. Yrenune cBoiicTB ¢yHKuMHu 1o €€ rpaduky. IIpumeps
rpagukoB (QyHKIHI, OTPAKAIOMIMX PEAbHBIE TPOLIECCHI.

OyHKIMKM, OIMUCHIBAIONIME TIPSAMYIO M OOpaTHYI MPONOPLHUOHAIIBHbBIC
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElLIECHUE YPAaBHEHUI U CUCTEM YPaBHEHUIA.

9 KUJIACC

Yuciaa v BIYMCICHUSA

PanmonanpHbie unciia, UPPAMOHAIBHBIE YUCIIA, KOHEYHbIE U O€CKOHEYHBIC
JeCATUYHBIC ApoOor. MHOXKECTBO ACHCTBUTEIBHBIX YMCEN, JCHCTBUTEIBHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JEHCTBUTEIIBLHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEHHME [IEWCTBUTENIbHBIX 4HCEN, apU(PpMETUYECKUe JEHUCTBUS C
JIEVUCTBUTEILHBIMH YU CIIAMH.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHPA, JUIUTEIBHOCTh IMPOIIECCOB B
OKPYXKarIIEM MUDE.

[TpubnmxEHHOE 3HAUCHNE BEJIMYUHBI, TOYHOCTH NMpuOIKeHus. OKpyTrieHue
yucen. [Ipukuaka v olieHKa pe3yJbTaTOB BHIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PelieHue ypaBHEHMI, CBOASUIMXCS K KBaJIPATHBIM.
buksanpatHoe ypaBHeHue. lIpumMmepsl pemieHnss ypaBHEHUN TPETbE U 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-panMoOHAIBHBIX YpaBHEHUW. PelieHure TEeKCTOBBIX 3a/1a4y
aNredpandecKuM METOJIOM.



VYpaBHeHHe ¢ ABYMsI NMEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YPaBHEHUH,
OJTHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTopoi creneHu. I 'paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IByMs IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DOyHKIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabomna, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn Gyakmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|,  ux
CBONCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM ITOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
peKkyppeHTHOH hopMysiol u GopMyioil 1-ro diieHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. @opMynbl #-TO YiEHA
apu(MeTHnYeCcKo U reOMeTpUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX 71 UJICHOB.

N300pakeHne YJIEHOB apU(PMETHUYECKON U TE€OMETPHUYECKOM MpOorpeccuii
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.

CnoxHbIE TIPOLIEHTHI.
IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA 1POI'PAMMDBI

YYEBHOI'O KYPCA <«AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMYy M  HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, 1EHHOCTHbIM  OTHOIIEHHEM K  JIOCTMIXKEHUSIM  POCCHUMCKUX
MAaTEMATHUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peau3allii ero
npaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIIMOHHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPaKIaHCKOTo 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ICHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX



C IIPAKTUYECKHUM NIPUMEHEHMEM JOCTHKEHUW HAyKH, OCO3HAHUEM BAXHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaIpaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKM3HM Ui YCHEUIHOW MpodeccHOoHaTbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
IOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEIICHW, PacCyXICHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMA:

OpHEHTaMel B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX
NIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH KakK CQepbl YeJI0BEYECKOU
JEATEIbHOCTH, JTANoOB €€ pa3sBUTUS W 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHYECKON KYJbTYypOH KakK CpPEACTBOM
IIO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMH HCCIEN0BATENBCKON
NEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POpMHPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOy YU :

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pPOBbsl, BEIEHMS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryspHas Quznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAaKOT'O )K€ MpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha MMPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JUIsl PELICHUS 3a/1a4
B 00JIACTM COXPaHHOCTH OKPYKAIOIIeW cpeibl, IUIAHUPOBAaHUSA IOCTYNKOB H
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOLIEH Cpenbl, OCO3HAHHEM
r7100aJbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTeH UX PelleHus;

8) ajanTanusi K M3MEHSIOMUMCH YCJIOBHSM COLUMAJIbHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIOBHUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJAeH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;



HEOOXOJUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHWH, B TOM YHUCIE
dbopMynMpoBaTh UJIeH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30OB, TPEOYIOMMHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAaeMble pPEIICHUST U JACUCTBUA, (POPMYJIUPOBATH M OILICHUBATH PUCKH U
HOCJENCTBHS, (GOPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3zoBble 1ornyeckue AecTBU:

e BBIBJISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE NMPU3HAKUA MAaTEMATUYECKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIY TMOHATHIMH, (OPMYIHPOBATH
OTIpeNeNCHUs]  TMOHATHUH, YCTAaHABIMBATh CYIICCTBCHHBIA  TMPHU3HAK
KJaccu(uKanyy, OCHOBAaHUA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMylIHpOBaTE U  MPeoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKIACHUSX,
npemyiaraTh  KPUTEPUM  JUIA  BBISBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMIA;

e JeJaTh BBIBOJBI C HCITOJH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e pa30upaTh JI0Ka3aTENbCTBA MATEMATHUECKUX YTBEPKIECHUHN (TIPSMBIEC U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIIOKHBIC 0Ka3aTelIbCTBA
MaTeMaTH4ecKnX (aKTOB, BBICTpaWBaTh AapPTYMEHTAIMIO, IPUBOIUTH
PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCY KICHUS;

e BBIOMpaTh CcHOCOO pemieHuss y4eOHOU 3amay (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BBIOMpaTh Hauboiee MOAXOASAINMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:

e HCIOJBH30BaTh BOMPOCH KaK MCCIEAOBATENLCKUI HHCTPYMEHT MO3HAHUS,
dbopMyupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOpEUHE, MpolIemMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHEHHUE;



OPOBOAUTH IO CaMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY HECJIOXKHBIN
OKCMEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE IO  YCTAaHOBIICHHUIO
O0COOCHHOCTEM MaTeMaTUYEeCKOI0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOATENBLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKKE BBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOUHOCTH HH(OpPMAlMM, JAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(GOPMAILIMIO Pa3IMUHBIX BUAOB U (POPM IIPEICTABICHHUS;

BBIOMpATh (opMy MpeACTaBICHUS HWH(DOPMAUUMU U HILIIOCTPUPOBATH
pemaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW Trpadukod M HX
KOMOMHAIIMSIMU;

OLIEHUBATh HaAEKHOCTh WMH(GOPMALUU MO KPUTEPUSM, MNPEUI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

BOCIIPUHMMAaTh M  (QOpPMYyJIHpPOBaTh CYXKJIEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU M LIEJISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCBMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS 110
XOJly pelleHus 3a/1a4ui, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BONPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
npoO0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pelIeHus, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3JIMYMEe M CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHUd  3aJa4yd,  DKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ay JUTOPHH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYyINECTBA  KOMaHIHOM MU
WHIUBUIYaIbHOM pabOThl TpPH pEIIEHUH Y4EeOHbIX MaTeMaTH4YEeCKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelnessiTb BHABI pPadOT, JOrOBapUBATHCA,
00CyXI1aTh TIPOIIECC U PE3YNbTAT pabOThI, 0000IATh MHEHHUSI HECKOJIBKUX
JIIOJIEH;



e y4YacTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCyxaeHHs, O0OMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JApYTUE), BBIMOJHATH CBOK 4YacTb
paboTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJICHAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Pery/isiTUBHBbIE YHUBepCaJbHbIe y4eOHbIe ieiicTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIAThH IUIAH, QITOPUTM pELICHUs 3ajaud (WU €ro
4acTbh), BbIOUpATh CHOCOO pEUIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:

e BJIAJETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTpOJIA Ipouecca u
pe3ysbTara peleHusl MaTeMaTHIeCKON 3a/1auH;

e TPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU pEHICHUU
3aa4d, BHOCHUTb KOPPEKTHUBHI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENHCTB, HAWJECHHBIX OIIHOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIBHOCTH MOCTABIEHHOW IENIU
U YCIIOBUSIM, OOBSCHATH NPUYMHBI TOCTHKEHUS WU HEJOCTUKEHUSI LIENH,
HaXOAHTh OMHOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydenuss B 7 kJjacce OOyYarolMiiCsi TMOJIYYUT CIIECAYIOIIHE
MIPEIMETHBIC PE3yJIBTATHI:

Yucaa v BIYMCICHUSA

BrImonHATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(dMETHUECKHE
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4YeHWS YHUCIOBBIX BBIPAKCHHUM, MPUMEHATH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTh OT omHOM (OPMBI 3aMMKMCH YUCEN K JIPYyroil (mpeoOpa3oBHIBATH
NECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO IPOOB).

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIILHBIC YHCIA.

OKpyTJsTh YUCIa.

BBINOMHATS NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCICHUM, OLIEHKY 3HAYCHUU
YHUCJIOBBIX BBIPQXCHUH. BBIMOTHATH ACHCTBUSA CO CTENCHSAMH C HATypaJbHBIMHU
MIOKa3aTEISIMH.



[IppuMeHATs  NpPU3HAKM ~ JCIMMOCTH,  pPa3jOKEHWE HAa  MHOXKUTEIH
HaTypaJbHbIX YNCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4H, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3aay C YYETOM OIPAHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuUBaEMbIX OOBEKTOB.

AuredpanyecKue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHMM NpPHU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BeIlonHATE  NpeoOpa3oBaHusi  LEJIOrO0  BBIPAXKEHUS B MHOTOYJIEH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

BpINONHATE yMHOXXEHME OJHOWIEHA HAa MHOIOWIEH M MHOIOYIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCymeCTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXKHTEIH C IIOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENSA, TIPYNNUPOBKU — ClIAraeMbiX,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbIX 3aja4
W3 MAaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJIbHBIMU IOKa3aTEIsIMH IS
peoOpa30BaHus BIPAKECHUII.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHUsI C OJHOM IEPEMEHHOW, NPUMEHSs IpaBUJIa
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHUIIBHOMY eMy. [IpoBepsATs, sABIsIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPHU PEIICHNUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
YpPaBHEHHUS.

PemaTte cuctembl IByX JIMHEHHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMH, B TOM
quclie rpapuuecku.

CocraBisaTh W peuiaTh JHUHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ MOJyYEHHBIA PE3yJIbTaT.

DyHKUIMHA



N306paxaTh Ha KOOPIAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbI, 3aAMCHIBATh YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TOMOUIBIO (PYHKIIMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIMU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a MHOOpMaIuuy,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHuss B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIIHNE
IIPEIMETHBIE PE3YJILTATHI:

Yucia 1 BbIYMCICHUS

Hcnonb30BaTh HadallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJICHUSI U BBIYUCIECHUMN, N300pa)aTh JIEHCTBUTEIbHbBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.

[TpumeHsTh TOHATHE apU(pMETHUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTh
KBaJpPaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npobeit u crenieHeit uucia 10.

AnredpanvyecKue BbIPAKEHUA

[IpuMeHsATh TMOHSATHE CTENEHW C LEJbIM TOKa3aTelieM, BbIIOJHSITh
peoOpa3oBaHus BbIPAXKEHUH, COIEPIKAIUX CTENEHH C LEIbIM TOKA3aTEJIEM.

BbINONHATE TOXKIECTBEHHbIE NPEOOpa30BaHUsl palMOHATIbHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJICHAMH U alNreOpandyecKuMu ApoOsiMU.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUsI Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHelHble, KBaJpaTHbIE YpAaBHEHUS U palMOHAIbHBbIE ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMbI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIECIOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHHUH, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUl (yCTaHaBIMBaTh, UMEET
JY ypaBHEHUE WM CUCTEMA YPABHEHUM PELICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).



[TepexoauTh OT cloBecHOW (OPMYITMPOBKH 3amadynl K €€ anreOpandecKoiu
MOJIEIM C TIOMOIIBIO COCTABJIECHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN Pe3ysIbTar.

[IpyMEHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpaUIecKyr0 HWJUTIOCTPAIIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToHumMaTh ¥ KCHONB30BATh (DYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNATh 3HAUY€HHE (YHKIHUU O 3HAYEHUIO
apryMEHTa, OIpeIeTsITh CBOMCTBA QYHKIUH MO €€ TpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIUNA BUJIA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
byHkuuu 1o e€ rpaduky.

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIIHE
MpEAMETHBIE PE3YIbTATHhI:

Yucaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOYNBATH PALIUOHAIIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoimonHaTh  apudMeTHYecKue JEUCTBUS € PAlMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M MHUCHBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppalrMoHaIbHBIMU YUCIaMHU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJIbIMUA [OKa3aTelsIMU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKCHUI.

OKpyIJIsITh  IEUCTBUTEIBHBIE YHCJA, BBIMOJHATh MTPUKHUAKY pe3yjibTara
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiath JMHEHBIE W KBaJpaTHbIC YPaBHEHHWS, YPaBHEHHUsS, CBOJISIIMECS K
HUM, TIPOCTEHIITNE TPOOHO-pAIIMOHAIIbHBIE YPABHEHHSI.

Pemiath cuctembl JIBYX JIMHEHMHBIX YpaBHEHUW C JABYMS MEPEMEHHBIMU U
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBHIX OJTHO YPABHEHUE HE SABJISICTCS TUHECUHBIM.

PemaTte TeKkcTOBBIE 3amauyM aiareOpamdyeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHMHM, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpauUeCKUX MpeACTaBIeHUN (yCTaHABJIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUH PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pellieHre HEPaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.



Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbBl  HEPABEHCTB,
BKJIFOYAIONINE KBAJPAaTHOE HEPABEHCTBO, W300pa)xaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIMHA

Pacno3naBath (yHKIMM HU3y4YeHHBIX BHJOB. IloKa3pIBaThb CXEMaTHYECKH

pacroioKeHue Ha KOOPAMHATHOM IMJIOCKOCTH rpaduKoB QYHKIMA BUaa: y = kx, y
=kx+b y=kixy=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0A()(PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth U H300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 110 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (opMyJie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

YucsioBble MOCAEA0BATEILHOCTH H IPOTPeCCHH

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYI0 MPOTrPECCHHd MpU
Pa3HbIX COCO0aX 3aaHMsL.

BBINONHATS  BBIYMCIIEHHST C  HCIOJIb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCIEIOBAaTENILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PeaIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Ne ni/mm S — Beero K06I{Tp0JILHLIe HpﬁaKTuquKne 0Bpa30BATETBHBIE
padoThI padoThbI pecypebi
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIE ) 1 bubmuorexa [JOK
quclia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIreOpaneCKHe BRIPaKCHHA 32 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 Y PaBHEHNS U HEPABCHCTBA 25 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopunaret u rpaguiu. ®ynKim 33 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tostopenue u 0bobmenne 14 I https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 5 0



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 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/ EpOrPAMMEI Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIBHBIE
padoTbI padoThbI pecypeb
bubmuoreka [JOK
1 Uucna u Beruncnenus. KBaaparubie KOpHU 20 https://m.edsoo.ru/7f41 7af8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 10 bu6mmoreka [IOK
IIOKa3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 3 1 bubnuoreka [IOK
KBanpatHbiii TpéxwieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 19 1 bubnuorexa [JOK
AnreOpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 20 1 bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 16 bubnuoteka [JOK
YPaBHEHHU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 15 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Oynkuuu. OCHOBHBIE TTOHITHS 7 hitps-//m.edsoo.ru/7f417af8
bu6mmorexa [IOK
? Pynxupm. uciosbie GynKiH 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Toropenne n 0bobmenne 10 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0



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

9 KUIIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpOJIbeIe H[%aKanecmae 0BPA30BATETBHBIE
padoThI padoTbl pecypebi
1 Yucna u BeuucieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [IOK
quciaa https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUSA C 14 1 bubmmoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 YpaBHeHus u HepaBeHCcTBa. HepaBeHCcTBA 16 1 https-//m.cdsoo.rw/7f419d08
bubmmoreka IIOK
> DyHKIHH 16 1 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YucoBkle MOCIeI0BATEIBHOCTH 15 1 https://m.edsoo.rw/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 13 1 bubnmorexa LIOK
3HAaHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



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