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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3yUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILICHHUS, HEOOXOAUMBIX I afaNnTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynrpoBaTh yTBepxkaAcHUA. OCBOEHUE Kypca alire0pbl 00eCcreunBacT pa3BUTHE
JOTUYECKOTO MBIINUICHUSI OOYYaroMIMXCsA: OHM HWCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETU3alHI0, a0CTparupoBaHue u
ananoruto. OOyyeHue  anrebpe  mpeamnoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIHOW  JICATEIBHOCTH  OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SBISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yYeHUSI.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
auHuM: «Yucaa v BBIYMCICHUSY, «AJreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHMHHUAMH. B Xxoje wu3yueHus ydeOHOro Kypca oOydarommmcs
IOPUXOJIUTCS JOTHUYECKHU PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0Opa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ssbika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMA «YHWcIa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHEUIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBuTHeE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO OOLIEro o0pa3zoBaHUs
CBSA3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHHUS YHCIOBOM
JMHUHA OTHECEHO K CpeHeMy o01iemMy 00pa3oBaHHIO.

Copnepkanue JByX anreOpanyecKux JUHUN — « AIreOpanyecKue BhIPAKCHUS
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUs y4eOHBIH MaTepuan TPYIIHUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HAUYCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKkxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKAMU
NeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPaQUUECKON JTMHUK HALEIEHO HA MOJyYeHHE
OoOy4YaronMMHCs 3HaHUM O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJENH
JUISL OIMCAHUsS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIECHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUM O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy maHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandyeckue BBIPAKEHUsSD), «YpaBHEHUS W
HEPABEHCTBA», « DyHKIIUW.

Ha uzyuenue yyeOHoro kypca «Anredpa» orBoautcs 306 yacos: 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 JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaTHe panMOHAIBHOTO 4YHCIA, 3aluCh, CpPaBHEHHE,
YHOOpSAOYMBAHUE  pAlMOHANBHBIX  uuced. Apudmernueckue JeHUCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3aIUCh 00NbIINX uncen. [IponeHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCle T@psiMas W oOpaTHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMS, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoiICTBA CTENEHU C HATyPAIbHBIM MOKA3aTEJIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaApar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHWs, MpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUH [0
YCJIOBHIO 3371a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO YPAaBHEHUM.

JIuneitHOe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema IByX
JIMHEWHBIX YPABHECHUW C JBYMs IEPEMEHHBIMHU. PellleHne CcHUcTeM ypaBHEHUU
CrIocOOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. YUnciioBble IPOMEXKYTKHU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSMOM.

[IpssimoyrosibHast cuctemMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYJIaMHU.
Utenue rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. I['paduk
¢bynkun. CpoiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpadux. I'papuk GyHKIIMN
y = [x|. I'paduueckoe pelueHne ITHHEHHBIX YPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yucsia ¥ BIYMCICHUS

KBanpatueiii kopeHp u3 uucia. [loHstue 00 uUpPpaUMOHATIBLHOM YUCIIE.
JlecsiTuuHble TPUOIMKEHUST UppALlMOHANBHBIX ynces. CBolcTBa apuMeTHnyecKux
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

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

AnredpanvyecKue BbIPAKEHUSA

KBagparHeii  TpEXwieH, pa3JIOKEHUE KBAJIpPaTHOTO TpPEXUIECHA Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JIeJICHHE anreOpandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS M UX MpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOrO ypaBHEHUS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIMXCS K JIUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPaBHEHUS.

['padmyeckas uHTEpIHpeTalys ypaBHEHUN ¢ JBYMSI IEPEMEHHBIMH U CHCTEM
JVHEMHBIX ypaBHEHUW C JABYMsl II€peMEHHBIMU. lIpumepsl penieHus cuctem
HEJIMHEHHBIX YPAaBHEHUH C IByMs MT€PEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1au alNreOpandecKuM Croco0oM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKUIMHA

[Tonsitue ¢ynkmun. OONacTs ompeAeneHuss U MHOXKECTBO 3HAYCHHH
¢ynxun. CrnocoObl 3a1a0us QyHKIUHN.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuum no e€ rpaduky. Ilpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



OyHKIMKA, OMUCHIBAIOIIME TIPAMYI0O ¥ OOpaTHYIO TIPONOPIIMOHAIBLHBIC
3aBHCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = Vx, y=|x|. Tpaduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UPpallMOHAIBHBIC YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPSAMOIL.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEHCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnKE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTrJIeHHe
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOISIUMXCA K TUHEUHBIM.

KBangpaTHoe ypaBHeHue. Pemienne ypaBHEHUMN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHue TEeKCTOBBIX 3aaad
aNredpandeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpPaBHEHUN,
OJIHO W3 KOTOPBIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. [ 'paduueckas
MHTEPIIPETALNs CUCTEMBl YPABHEHNUN C IBYMsI IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOU. PemieHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTals HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
BEPILUHBI MTapaboibl, OCb CAMMETPUH MapadOJIbL.

Ipaduxu Gynkumit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |x| u ux
CBOMWCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPeccum



[IoHsiTHE YKCITOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
pEKyppeHTHOH dhopMyIoi 1 HOpPMyYJIIOi n-TO YIeHA.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. QopMmyibl n-ro 4ieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI TIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4iaeHOB apu(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHA IIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY H HACTOSAMEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3aLUU €TI0
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PEIIEHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAIPABIEHHOCTH, OCO3HAHMEM Ba)XKHOCTHM MaTEMATHYECKOIO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON MNpodeccHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MAaT€MaTHU4YECKON KYJIbTYypOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKUE 3HAHUS B HHTEPECaX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (30pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUM MJII OKPYXKAIOIIEH cpeabl, OCO3ZHAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIeM U MyTeW X pelieHus;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO ESITEIHbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MPpUOOpeTaTh B COBMECTHOM AESTEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpoOBaTh WEH, TIOHITHS, TUTIOTE3bl 00 O0OBEKTaX U SIBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUS, (GOPMYJIHMPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXIYy MOHATUIMHU, (HOPMYIUPOBATH
ONpPEAEICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBCHHBIM  MPU3HAK
KIaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIMPOBaTH W  MPeoOpa3OBBIBATh  CYXKICHUSA:
yTBEpJUTENbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOJABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHbBIE JOKa3aTesIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpaMBaThb AapryMEHTALMI0, I[PUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIMI ¢ Y4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUSA,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MMO3ULIMIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy cOoOOit;

CaMOCTOATENEHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJBI O PE3yJibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora c nundopmanueii:

BBISIBIIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTH WH(GOpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS WH(OpPMAIMM U WUIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHON rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSM, MPEITIOKCHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENHHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



BOCIIpUHUMATh H  (OPMYIHPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
XOJy pellieHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapy»XUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIIACHS, CBOM BO3PAKECHMUS,
IPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCHOJb30BaTh  IpPEUMyIlecTBA  KOMaHIHOM U
UHAMBUIYaJIbHONH pabOThl NpU pPEIICHUU YUYEOHBIX MAaTEMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
0o0CyXKIaTh IPOIIeCC U pPe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (0oOcyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTU€), BBINOJHATH CBOKO YacTb
pa®oTHl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIAThH IUIaH, AJITOPUTM PELIECHUs 3aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pPEIICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb M KOPPEKTUPOBATh
BapUAHTHI pEeUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

NpEeABUJIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TMPH pEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEILHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKECHUS WM HEJOCTIKCHUS T1EIIH,
HAXOJIUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHUCTBUS C pPAIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, NMPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAXKEHUMN, COIEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJIsITh YnCHa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUIM
YHUCJIOBBIX BBIpAKEHUI. BBIMOIHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JACIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3aa4 ¢ Y4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSThH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

HaxonuTe 3HaueHUS OyKBEHHBIX BBIPQKCHUH TPH 3aJlaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBECHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhITIONHATS, yMHOXKEHHE OJTHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAaraeMbIX,
npuMeHeHusT POPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeoOpa3oBaHusI MHOTOWICHOB VISl PEIICHUS PAa3IMYHbBIX 3a7a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHNS U HEPAaBEHCTBA

Pemars yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBHIIA
MepexoJia OT UCXOTHOTO YPABHEHUSI K PABHOCUIBHOMY eMy. [IpoBepsiTh, sBisgeTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

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

[longOupaTe nOpuUMEpbl TApP YKCEN, SBISIIOIIUXCA PEIHICHUEM JIUHEHHOIO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JIMHEHMHOTO YPaBHEHHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMU, B TOM
qucIie rpa@uuecKu.

CocraBisaTh W peniaTh JUHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPAaBHEHHUW TI0 YCIOBHUIO 33/Ja4d, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ MOJTYyYEHHBIA Pe3yJIbTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBAJIbl, 3alIMCHIBATH YHCIOBbIE TPOMEXYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JJaHHBIM KOOpJIMHATaM,
CTpouTh rpaduiky TUHEHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUA U3BECTHBIC 3aBUCUMOCTH MEXKITY
BEJIMUMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOHMMOCTb,
MIPOU3BOJIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoaute 3HaueHne GyHKIIUU 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMAaIH,
W3BJICKATh U UHTEPIIPETUPOBATH HH(MOPMAITHIO U3 TPadUKOB PEATBHBIX MTPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJIYYUT CIICIYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HayajdbHbBIE MPEIACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
quces JI CPAaBHEHUS, OKPYTJICHUSI U BBIUMCIICHUM, U300paXkaTh JICHCTBUTEIIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apudMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJpaTHbIE KOPHHU, UCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHSITH
npeoOpa3oBaHus BBIPAKCHUM, COJEPKAIMUX KBAJApPATHBIE KOPHHU, HWCIIOIb3YS
CBOMCTBa KOPHEW.



Wcronp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JCCATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TMOHSATHE CTENEeHU C IEeJbIM TOKa3aTelieM, BbBIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBUJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOsSIMHU.

PackianbiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHUs BRIPAKEHUM JIs1 pEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpoCTeMIIve UCCIEAOBAaHUS YPABHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBIeHNH (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[TepexoauTh OT crmoBecHOW (OPMYIMPOBKH 3amadul K €€ anre0pandeckoit
MOJIEIA C TIOMOIIBIO COCTaBIICHHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MTOTYUSCHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HUX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUNA HEPABEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNITh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONPEeAeNIATh CBOWCTBA (PYHKIMU 10 €€ TpaduKy.

Ctpouth rpaduku dJeMEeHTApHBIX (YHKIIMA BUIA:

y=k/x,y = x2, y = x3,y = [x|, y = VX, onuceIBaTh CBONCTBA YHCIOBOI
byHkIuu 110 €€ rpadukKy.

K koHmy oOyueHuss B 9 kiacce oOydaromIMHCA TMOJYYUT CIETYIOIINE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBATh U YIIOPSIIOYMBATH PALIMOHANIbHBIE U UPPALlMOHAIbHBIC YHCIIA.

BoInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIIAMH,
couetas YCTHBIE W TIMChbMEHHBIE TPUEMBI, BBITIOJHATH BBIYUCICHUS C
UppaMOHATHLHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTeassMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMN.

OKpyIJisITh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJApaTHBIE YPAaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIEC YPABHEHUS.

Pemate cucrtemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aauydl aidreOpamvyeckuM CIOocOOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS 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 nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C IMOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATh PEHICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUMHA

Pacno3naBath (PyHKIMM U3y4YeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIojIoXeHNe Ha KOOPJAMHATHOW TIOCKOCTH rpadukoB QpyHKIMNA BUOa: y = kX, y
=kx+b y=kix,y=a2 +bx+c y=x3, y=3Vx, y= |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMM 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHyO (QYHKIUIO 10 (HopMyIie, MPUBOIUTH MTPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUECKYI0 U TEOMETPUYECKYI0 TMPOrpPeccud Npu
Pa3HBIX CIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHS C HUCHOJB30BaHMEM (OpMylT N-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpecCcuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 pealbHON KU3HH (C MCIIONB30BAHUEM KalbKYJIATOPA, IIU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBo yacoB
HanmeHnoBaHme pa3ie/ioB U TeM DJieKTpoHHbIe (HM(POBbIE)
Ne n/mn KonTpoJibHbIe
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypcChl
padoThI

| Hucna u BeIuKciieHUs. PalinoHabHbIe 75 ) bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
2 AnrebpanyecKue BhIPAKCHHS 27 3 hitps-//m.cdsoo.ru/7f415590

bu6nunoreka [JOK

2

3 ¥ paBHCHHUS  HEPaBeHCTBa 20 https://m.eds00.ru/7f415b90

bu6nuoreka [JOK

. 2

4 Koopunaret u rpagukn. Cyniuun 24 https://m.eds00.ru/7f415b90

bu6nuoreka [IOK

1
> Tostopenne n 06odmerte 6 https://m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 10




8 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3aeioB U TeM unppoBbIe)
Ne n/m P Kourpoabubie IIpakTuyeckue (1uuhp
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmnoreka LIOK
K 1
1 Uucna n Beruncnenus. Kpajgpataeie KOpHA 5 https://m.edsoo.ru/7f417af8
) Uucna u Beraucienns. CTEIeHs ¢ HeIbIM 7 bu6mmnorexa LIOK
[oxkasareJjieM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BoipaxeHus. KBagpaTHblit 5 | bubnuotexa [IOK
TPEXUIICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUSI. 15 1 bubnuoreka [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. KBagparHbie bubnmnorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa hitps.//m.cdsoo.ru/7f41 7af8
bubmmoreka LIOK
8 PyHKIMH. OCHOBHBIC OHATHA > https://m.edsoo.ru/7f417af8
bub6munorexa LIOK
? PyHKuMn. HHCnoBbIC (yHKIH ? https://m.edsoo.ru/7f417af8
bu6mmnorexa LIOK
I1 1
10 OBTOpCHHE 1 0000meHKe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KUIACC

KoimuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3je/ioB U TeM (uudposbie)
Kourpoabnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Uucna u BeranciieHns. JleiicTBUTEIbHBIS 9 bubnuoreka [{OK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHMs U HEPABEHCTBA. Y PABHEHUS C 14 | bubnuoreka [IOK
OJHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 | bubnuorexa [JOK
YpaBHEHUHU https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
. 1 1
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
1 1
3 Dyt 6 https://m.edsoo.ru/7£419d08
but6mmoreka [IOK
6 YucnoBele OCIEN0BATENBHOCTH 15 1 hitps://m.cdsoo.rw/7£419d08
7 [ToBTOpeHue, 0600MIIEHNEe, CUCTEMATH3AIIHS 13 1 but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 6 0
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