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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sABIsE€TCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMsl: OHAa 00ECTIEYNBAET U3YUYECHUE JPYTUX JUCLUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAy4YHBIX MPEACTABICHUN O IPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUUECKONW HAYKOH SIBJIIEHUI U MPOLIECCOB
B NPUPOAE U OOILECTBE, POJIM MATEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHS M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeanojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOPTOMY CaMOCTOSITEIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
auHUM: «Yucaa v BBIYMCICHUS Y, «AJreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0OydarommMmcs
IPUXOJIUTCS JOTHUYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «YHWCa W BBIYHCICHUS» CIYXKUT OCHOBOW st
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaIOUIHXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YHUCIIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MATEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJIEHUN peadbHOro Mupa. B 3agaun oOyueHuss anreOpe BXOZSAT TaKxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3ydyeHne marepuana CHoCOOCTBYET Pa3BUTHIO Y OOy4aroLUXcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

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

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 dyaco: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe panMOHAIBHOTO 4YHCHA, 3aluCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHue, NpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, pPA3JIO)KEHHE HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwiensl 1 MHOTOWIEHBI. CtenieHb MHOrowieHa. CroKeHue, BhIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBbl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3371a4u. Penmenne TeKCTOBBIX 3a/1a4 C IOMOIIBI0 YPABHEHHH.

JIuneitHoe ypaBHEHHE C IBYMs NMEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEeM ypaBHECHUU
CIIOCOOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBele TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkmuu. [paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KVIACC

Yucia 1 BbIYMCICHUS

KBanpatubiii kopeHp u3 uucia. [loHsTHe 00 UpPpaUMOHATIBLHOM YHUCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AnredpanvecKue BHIPAKECHUSA

KBaapaTHbIll  TpEX4ileH, pa3lIoKEHHE KBAJAPATHOIO  TPEXWIEHA Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPAaBHEHUS.

['padmyeckass uHTEpIpeTals YpaBHEHUN C JBYMSI IEPEMEHHBIMH U CHCTEM
JVMHEMHBIX YpaBHEHUU C JABYMsl IE€peMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEHHBIX YPaBHEHUH C IByMs MT€PEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue ¢ynknun. OONacTh ompeAeneHuss U MHOXKECTBO 3HAYCHHH
¢yuxun. CrnocoObl 3a1a0us QyHKIUH.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuun no e€ rpaduky. Ilpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIKUX peabHbIE MPOIECCHI.



OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMOPLMOHATIBHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie yncna, UppallMOHAIBHBIE YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MIPSAMOI.

CpaBHEHHME [IEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOoM. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuuynas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoopauHATHI
BEPILMHBI TapaboJibl, OCb CAMMETPUU MapadOJIbL.

I'padukn byskmumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = || u ux
CBOWCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[ToHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
pPEKyppEeHTHOM (popMyioit u GopMyIIoi N-To YiieHa.

Apudmernueckass U reoMmeTrpuueckas nporpeccuu. @opmynsl N-ro WieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI TIEPBBIX N YJICHOB.

N3o0paxkeHne uieHOB apru(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEIIHOM MpOoQecCHOHATBHON
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YelIOBEKa, MPUPOIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaT€MAaTHYECKOW KYJBTYpPOH KaK CpEICTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpaza >KM3HM  (3I0pOBOE  IUTaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIlMel Ha NMPUMEHEHUE MaTeMaTHYCCKUX 3HAHUU JJIS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanus K U3MEHAIIMMCH YCJOBHSAM COLUMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIed, MpUOOpeTaTh B COBMECTHOM AEATEIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jilornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHATHUM, OTHOLICHUM MEXITYy MOHATUIMHU, (HOPMYIUPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYILIECTBEHHBIM  IPU3HAK
KIaccu(uKanyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MMPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYIHpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPJUTENbHbIE W OTpHUIIATENIbHBbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3AKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMIO, MHEHHE;

OPOBOAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIM
HKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEIOBAHMS, OLCHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a/1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTH WH(OOPMAIIMU TIO KPUTEPHUSIM, MPEIITOKCHHBIM
YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE Ha TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEIb COBMECTHOU JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyXKIaTh IPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl W JApPYTHE), BBIIOJHITH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMHU KOMaHIbl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJIATH IUIaH, AJITOPUTM PELICHUs 33Ja4u (MU €ro
YacTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTara peleHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TMPH pEHICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEILHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATH MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1EITH,
HAXOJUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHITh pPa3HOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

OKpyIJISITh YuCHa.

BBITIOTHITS TIPUKUIKY U OIEHKY pe3yjIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH JAEUCTBUS CO CTENEHAMH C HATypaJlbHBIMU
MOKa3aTeJISIMH.

[IpumMeHATh  TPU3HAKK  JCTUMOCTH, pAa3JIOKEHHE HAa  MHOXKHUTEIHU
HATypaJTbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, WHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3a1a4 ¢ Y4ETOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonb3oBaTh anreOpandyecKyto TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HadeHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

BeITTOTHATE  TIpeoOpa3oBaHUsl  IIEJIOTO  BBIPAKEHUS B MHOTOUICH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJipaTa CYMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIW C TIOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIAaraeMbIX,
npuMeHeHusT (POPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[IpumensaTs nmpeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 3a7ad
U3 MAaTEeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypallbHBIMU IOKa3aTeIsiMU s
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsaTs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOJUTH TPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMU, B TOM
qucie rpaduuecK.

CocraBisaTh W pemiaTh JHUHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 338 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YMCJIOBBIE IPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPIAMHATAM,
CTpouTh Tpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpadux GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUA U3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHUS W aHalIW3a WHOOpMaIuy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenus B 8 kJjacce oOydYaromuiiCsi TOIYYUT CIIEIYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTy moHATHE apUMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbBIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKEHUI
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOWICHAMH U alreOpandecKuMu ApOoOsiMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs peUICHUST PA3IMYHbIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YPaBHEHUS W pPalMOHAILHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeilIve UCCIEOBAaHUSI YPABHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPEeICTaBlIeHNH (yCTaHABINBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTth OT cloBecHOW (OPMYIMPOBKH 3amadul K €€ anre0pandeckoi
MOJIEIA C TIOMOIIBIO COCTaBJICHHS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4H IMOJTYyYEHHBIN pe3ysIbTar.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUU

[TornmMaTe W WCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS W S3BIK (TCPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONPEeAeNIATh CBOWCTBA (PYHKITUU 10 €€ TpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, y = X2,y = X3,y = x|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBONA
byHKIUU 110 €€ TpaduKy.

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA MOJYYUT CIETYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAJIbHBIE YHCIIA.

BoInonHaTh  apupMeTHYecKue JEeUCTBHUS C palMOHAIbHBIMU YHKCIIAMH,
couetas YCTHBIE W TIMCbMEHHBIE TPUEMBI, BBHINOJHATH BBIYUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHss CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIE yPaBHEHUWs, YPAaBHEHHS, CBOJSIIUECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMsI NEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3a7aydl aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YMCIOBOWM MPSIMOM, 3alMCBHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’KEHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKimit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBucHMOCTH OT
3HauYCeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKH, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbHIE)
Ne i/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
Yucia u BeIUKCIICHUS. PalinoHalIbHbIE bubmuorexa [JOK
1 25 1
yucia https://m.edso0.ru/7f415b90
bubnuoreka [{OK
2 AJIrCOPAHHCCKHC BLIPKCHILA 21 L https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 Koopmunarst u rpagukn. Cyriuan 24 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
> TosTopenne 1 obodmenHe 6 L https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5



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

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
bubnunoreka LIOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienns. CTENEeHb ¢ eJIbIM 7 bubnuoreka [{OK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubanorexa [JOK
KBanpatHblii TpEXUiIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubmmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
8 ) . 5
YHKLHH. OCHOBHEIC HOHATHS https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
) 4
o YHKUHH. THCAOBLIE QyHKLHH o https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
10 I1 000 6 1
OBTOPEHHE 1 0D0DIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5



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 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

JaeKkTpoHHbIE (HU(POBHIE)

Ne ni/mm KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI
1 Yucna u BeuKucieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [JOK
ypaBHEHUU https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 httos://m.edsoo.ru/7419d08
bu6mmoreka [IOK
° Dymictm 16 1 https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
6 YucnoBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALIHS 18 1 bubnnoreka [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6



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