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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecTeurnBaeT U3yYeHHe APYrUX AUCHUILIMH, KaK €CTEeCTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUs M B MMOBCEAHEBHOM u3HU. Pa3BuTHe y o0yuaronmxcs
HAy4YHBIX MPEJICTABICHUN O TMPOUCXOKACHUM U CYIIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMAaTHUYECKON HAYKOH SIBJICHUN M MPOIECCOB
B NIpUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJEIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I aJaNnTallid B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxKAcHUS. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolMXCs: OHM HCIHOJB3YIOT JAEIyKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AINIo, abcTparnpoBaHue u
anajgoruto. OOyueHwe  aireOpe  MpeANnojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JI€ATEIbHOCTH OOYy4alolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBJISICTCS peaan3anueil 1es1TeIbHOCTHOTO MPUHIIUIIA 00yYEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay» st OCHOBHOTO OOIIETO
00pa3oBaHKsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna u  BBIUMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTelbHO-METOIUYECKIX
JVHHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOCHCTBYS C
IpYyrUMU €ro JuHusMU. B Xxoxe wu3ydeHus y4yeOHOro kKypca o0Oydaromumcs
NPUXOAUTCS JIOTUYECKU PACCYKIIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AsnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTHYeCKOro o0pa30oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YyYaIOIIUMUCS
OCHOB  YHHBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajredpa» SBIAETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMA «Yucla W BBIYHCICHUS» CIYXKUT OCHOBOW s
JanbHENIIero U3y4eHus: MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYy4YarOMIMXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEIHEBHOM
KU3HH. Pa3BuUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHCIaMH, (OpMHUpPOBaHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILIEHHE OCBOSCHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY O0IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « AreOpandecKue BhIPaKEHUSD)
U «YpaBHEHHsS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOyUAIOIIMXCA
MaTE€MaTUYEeCKOro armmnapara, HeOOXOJUMOTro JUlsl PEIIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIH MaTepuasl TPYNIHPYETCs BOKPYT PallMOHATBHBIX
BBIpXEHUH. Anredpa JAEMOHCTPHUPYET 3HAYCHHE MaTEeMaTHUKU Kak s3bIKa IS
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMPOLIECCOB M  SIBJICHUU
peanbHOro Mupa. B 3amaun 00ydyenus anredpe BXOAAT TaKKe albHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHHSI, HEOOXOIUMOT0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHDOpMATUKHA, ¥  OBJIAJCHUEC HAaBbIKAMU  JICIYKTUBHBIX  PACCYXKJCHUHU.
[IpeobpazoBaHre CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJIyYCHHE
00y4JarmuMuCcs 3HaHUN 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUTS OTIMCAHUS ¥ UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOiectse. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MATEMAaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKre, BHOCUT BKJIaJ B (POPMUPOBaHUE
IpEeICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU HUBUJIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IMJlaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEP KAHMS:
«Yucna u  BBIUKCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPAaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha uzydenune yuebHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 gaca (3 yaca B HefIeIIO).

COJAEPKAHUE OBYUYEHUA
7 KIIACC

YucJia 1 BbIYUCIEHUS

JpoOu OOBIKHOBEHHBIE U JCCATUYHBIE, MEPEeX0] OT OJHOU (OPMBI 3aMKUCH
apobeit k gapyroit. IloHsTHE palnMOHAIBLHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
yIOPSIIOUMBAHUE  pallMOHATIBHBIX  4ucell. ApudmeTudyeckue JIEUCTBUS €
palMoOHaIbHBIMU YKciiaMu. PemieHne 3a1a4y U3 peaibHOM NPaKTUKW HA 4acTv, Ha
JIpOOH.



Crenenb ¢ HaTypaJdbHBIM TIIOKa3aTelieM: ONpeaesieHrne, MpeoOpa3oBaHUe
BBIPKEHHUII HA OCHOBE OIPEEINICHNUs, 3auch 00apIIMX yncel. [IponenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLIEHTHI, PELLICHHUE 3a]]a4 U3 PEaJbHOM MTPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JCIMMOCTH, pAa3JOKEHHE Ha  MHOXKHUTEIH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBHCcHMMOCTH, B TOM  4ucile mOpsMas W oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AnredOpandeckue BbIpaKeHUs!

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTrMmbie
3HAaYEHHUA NepeMeHHbIX. [IpecraBiieHne 3aBUCUMOCTH MEKy BEIMYHMHAMU B BHJIE
¢dopmyibl. Beruucnenus no ¢popmynam. [lpeodbpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIpAKEHUS, MpaBuia NpeoOpa3oBaHUsS CYMM H
IPOU3BEJCHUH, IIPABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOAOOHBIX CIaraeMbix.

CBOIiCTBa CTENEHH C HATYPAJIBbHBIM [IOKA3aTEJIEM.

Onnouwnensl U MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloKeHue, BhIYUTAaHUE,
YMHO>KE€HHE MHOTOWIEHOB. POpMYJIbl COKPAILEHHOIO YMHOKEHHUS: KBAAPAT CyMMBbI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaJIpaToB. Pa3iioxkeHre MHOMO4JIEHOB Ha
MHOXHUTEIN.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUS, IMpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCWJIBHOCTh YPABHEHHUM.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO
YPaBHEHMUS, pEICHUE JINHENHBIX ypaBHEHNN. COCTaBIEHUE YPABHEHHI IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPABHEHUMN.

JluneiitHoe ypaBHEHHE C ABYMs MEPEMEHHBIMH U ero rpadpuk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUU C JIBYMs IEPEMEHHBIMU. PellIeHHE CHUCTEM YpaBHEHUU
croco0oM MoJACTaHOBKHU. [IprMepbl pelieHust TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.

DyHKIUU

Koopaunara Touku Ha npsiMou. UucnoBele TpoMexXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMH KOOPJMHATHOM TIPSIMOU.

[IpsimoyrosbHast cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOpJIMHATHOM IIockocTu. [IpumMeps! rpadukos, 3a1aHHbIX GopMyTamMH.
Urenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuun. ['padux pyHkumu.
CpoiictBa (yukiuid. Jluneitnas ¢yskius, e€ rpaduk. I'paduk byskuu y = [x|.
['paduyeckoe penieHre TUHEMHBIX YPAaBHEHUM U CUCTEM JIMHEUHBIX YpPaBHEHUM.



8 KUIACC

Yucaa v BIYMCICHUSA

KBanpatubiii kopeHbp u3 uucia. [lonsitue 00 upPpaMOHATBLHOM YHUCIIE.
JecsaTnuHble TPUOIMAKEHUSI UppAllMOHAIBHBIX ynces. CBoicTBa apudMeTHuecKux
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[€fICTBUTEIbHBIC YUCIA.

CremneHb ¢ LETbIM IMOKa3aTeNeM U €€ cBokicTBa. CTaHIapTHAS 3alKUCh YHACIA.

AnredpanvecKue BbIPaKEHUS

KBaapatHbIil TpEXUIIEH, Pa3JIOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJIeHHe aireOpanvyeckux JpoOe.
PanrionanbHbIe BhIpaXKEHUSI U UX MPEOOpPa3OBAHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatnoe ypaBHeHnue, opmyina KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenune ypaBHEHUH, CBOISIIMXCA K JIMHEWHBIM M KBAJPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIEHBIE YPAaBHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUNA C JByMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHU C JABYyMs IE€pEeMEHHBIMU. [IpuMepbl pelieHusi CHUcTeMm
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

Pelenne TeKCTOBBIX 3a/1a4 aareOpanyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHON NMEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUU

[Tonsitue pynkuuu. OOIaCTh ONpPEAEIICHUS U MHOKECTBO 3HaUYEHUN (PYHKIIUU.
CrniocoOnI 3a1aHust GyHKIIHA.

I'paduk ¢ynkuuu. Utenwe cBoicTB ¢GyHKIMU 1o e€ rpaduxy. ITpumeps
rpadukoB GyHKIHMA, OTPa)KaAIOIIKUX PEAIbHBIE POLECCHI.

OyHKIMM, OMUCHIBAIOIINE MPAMYI0O M OOpaTHYIO IPONOPIUOHAIBHBIC
3aBHCUMOCTH, HX rpaduku. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUU U CUCTEM YPABHECHUMU.

9 KJIACC

Yucaa v BLIYUCJICHUSA
PanmonanpHbie unciia, UPpallMOHAIBHBIC YHCIIA, KOHEYHbIE M OCCKOHEYHBIC
JECATUYHBIC Ap0oOr. MHOXKECTBO ACHUCTBUTEIBHBIX YMCEN, JCHCTBUTEIBHBIC YHCIIA



KaKk OeCKOHEUHbIe JAecSITUYHbIe ApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YUCENI U KOOPAUHATHON MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAEUCTBUA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepsl 0OBEKTOB OKPYKAIOMIETO MHUPA, JIUTEIBHOCTh IPOILECCOB B
OKpY>KaroleM MHUDE.

[TpubnmxEéHHOE 3HAUYECHUE BEIMYUHBI, TOYHOCThH NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yibTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunerinoe ypaBHeHuE. Pellienrne ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
buxkBagpatHoe ypaBHenue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemienrne npoOHO-pallMOHANBHBIX ypaBHEHHM. PelieHue TEKCTOBBIX 3ajad
areOpandeckuM METO/IOM.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PelieHne cucrteM 1ByX ypaBHEHHH,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HUucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOHM. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoi. KBagpaTHele HepaBEHCTBA.
['padrueckas wHTEpHperTanysi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBaaparuunas ¢yHnkuus, e€ rpadpuxk u cBoictBa. [lapabona, KoopauHATHI
BEPIINHBI 1apadoJIbl, 0Cb CUMMETPHUH 1apadoJIbI.

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

YucioBBIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[ToHsiTHE YMCITOBOM MOCIENOBATEIBHOCTH. 3aJaHue MOCIEA0BATEIIbHOCTH
pexkyppeHTHOH popMyioit u hopMyJIoHN 1-TO WICHA.

Apudmernueckas U reoMmeTrpuyeckas mnporpeccur. PopMmysibl #-ro YieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbl IEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKOH W TE€OMETPUUYECKOW MpPOTrpeccHii
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCINOHEHUHUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHMS MporpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTepU3yHOTCSL:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTUX HayKaX U NPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKIaHCKOro oOuecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PEIICHUM IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJIS YCIEHIHONW Mpo¢deCcCHOHATbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHHUEM MHAUBUAYAIbHON TPAEKTOPUHU OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHHUHA, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMU HCCIEI0BATEIBCKON
NesATEeIbHOCTH;



6) ¢usunyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTyYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hICKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIMe Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYIXKAloIIel cpeibl, TNIAHUPOBAHMS MOCTYNKOB M OLIEHKH
UX BO3MOKHBIX MOCJICJCTBHUI AJIsi OKPY>KAIOILIEH CpeJibl, 0CO3HAHUEM TJ100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X pPelIeHus;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIUMOCTHI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM YHUCIIE
dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATH
CTPECCOBYIO0 CHUTYalMI0 KakK BBI3OB, TPeOYIOMIMNA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYJIHMPOBATH M OICHUBATh PHUCKU U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue 1eiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMHU, (DOpMYyIHpPOBATH
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KiaccuuKalu, OCHOBaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymHpOBaTH U MNPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W 0O0Iue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (akTax, JaHHBIX, HAOMIONEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA,
JeNnaTh BBIBOABI C KCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTALMIO, TPUBOAMTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HawboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEILCKANA MHCTPYMEHT MO3HAHMUS,
(GbopMyIIMpOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHOe, (OPMHUPOBATH
TUIOTE3Y, AprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
POBEAEHHOTO HAOJIOICHHUS, UCCIEIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIPOIlECcca, a TaKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nunopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(POpPMALUU, aHHBIX,
HEOOXOIUMBIX JUISl peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHHUS,

BbIOUpaTh (GopMy MpEACTaBICHUS HH(DOpPMALMM U WIUTIOCTPUPOBATH
pemiaemble 3aJauyd CXeMaMM, auarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

BOCIIpUHUMATD U (I)OpMYJII/IpOBaTB CYXXICHHUA B COOTBETCTBUU C YCIOBUAMU
" 1eJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPEUICHUS
3aJa4i, KOMMEHTHUPOBATh MOJYyUYEHHBINA Pe3yJIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJeMbl, perraeMoi 3a1a4n, BEICKA3bIBaTh UJICH, HAIlCIEHHbIE Ha TIOUCK
peIlIeHUs, COIMOCTaBISATh CBOM CYXACHUS C CYXACHUSMH JpPyTUX
YYaCTHUKOB JHayiora, oOHapy»KUBaTh PAa3IMYUE€ M CXOJACTBO MO3UIMIL, B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJaud,  OKCIEpPHUMEHTa,
MCCIIEIOBAHMSI, IPOEKTA, CAMOCTOATEIBHO BRIOMPATh (hOpMaT BBICTYIIIICHUS
¢ y4€TOM 3aj]1a4 MPE3eHTAMN U 0COOEHHOCTEN ay IUTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboTHI IPU pEIIeHUU YUYEOHBIX MaTEeMaTHUECKHX 3a71ay;

NPUHUMAThH LEJb COBMECTHOW AESTENbHOCTH, TUNIAHUPOBATh OPraHU3ALINIO
COBMECTHOH pabOThl, paclpenessiaTh BUABI paboOT, OTrOBapUBATHCH,
o0cyXaaTh MpoIecc U pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHSMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh pabOTHI
U KOOPAMHUPOBATh CBOM JCWCTBUS C JAPYTUMH YJCHAMU KOMAaHJIBI,
OLICHHBATh KAa4€CTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMS 3aJaud (WK €ro
4acTh), BHIOMpATh CHOCOO pELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ yYETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLECCA U pe3yJIbTaTa
pELIeHNs] MaTEMaTUYECKOM 3a7a4H;

MPEABUJIETh TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTb MPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH TOCTABIEHHON LIETU U
YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHUS TICIIH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjaacce OOyYarONIMICS TONYYUT CIICTYIONTHE
MIPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrimonHsATh, codeTas yCTHBIE M NMHUCHMEHHBIE MPHUEMBI, apu(METHYCCKHUE
JEHCTBHS C palliOHATBHBIMU YHCIIAMH.

Haxonuth 3Ha4YeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIOCOOBI W MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuTh OT omHOW (HOPMBI 3alUCH YUCEN K JApyrod (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOh B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH M YIIOPSIIOYMBATH PAITMOHAILHEIE YHACTIA.

OXpyrJSTh YuCIIa.

BEITIONHATE MPUKUAKY M OIIEHKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY 3HAYEHUH
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIMU
MTOKa3aTeIISIMH.

[IpuMeHSATh PU3HAKYU AETUMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATYPaTbHBIX
qrCcel.

Pemarh mpakTHKO-OpUEHTHPOBAHHBIC 3a7a4M, CBS3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIIMOHATHHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJredOpandeckue BbIpaKeHUs!

Hcnonp3oBath anredbpandecKkyto TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BrImonHATE ipeoOpazoBaHus 1EJI0TO BBIPAXKCHUS B MHOTOWIEH MPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrImonHATE yMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH W MHOTOYICHa Ha
MHOTOWICH, MPUMEHSATH (DOPMYJIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pPa3HOCTH.

OCyIIeCTBIATh Pa3IOKEHUE MHOTOUYICHOB Ha MHOMHUTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 0OIIEr0 MHOKHUTETIS, TPYIITUPOBKH CJIaraeMbIX, TPUMEHEHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTy mpeobpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a/1ad
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypaldbHBIMU IIOKA3aTeIsIMU IS
npeoOpa3oBaHus BBIPAKCHHI.

YpaBHeHMs U HEpaBeHCTBA



Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSS NpaBUia
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABnseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CHCTEM.

[TonGupate npuMepbl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOU MJIIOCKOCTH IpaUK TMHEHHOTO YpaBHEHUS C IBYMsI
NePEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, MPUBOIUTH TPUMEPDI PEIICHUS YPAaBHEHUS.

Pemars cucrembl AByX TMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHMI MO YCIOBUIO 3a7ja4l, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M MOJIyYEHHBIN pe3yybTaT.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTPOUTH rpaPuKu JIUHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMA HW3BECTHBIE 3aBUCHUMOCTH MEXKAY
BEJINYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJWUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIINIO U3 TPaUKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydaroUIMIiCS MOJYYHUT CIIETyIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUS], OKPYTJICHUS U BBIYUCIECHUN, N300paXkaTh JACHUCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAIPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCTOJB3YsI MPH HEOOXOAMMOCTH KAaJIbKYJSTOP, BBINOJHATDH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBAJpaTHbIE KOPHU, HCHOJb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJbIX YKCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.



AnredpanvecKue BbIPaKEHUSA

[IpumMeHATP NOHSATHE CTENEHH C LEIbIM IO0KA3aTelIeM, BBIIOJIHATH
npeoOpa3oBaHus BBIPAXKEHHH, COEPIKAIIUX CTENEHH C LIEJIbIM MOKA3aTEIEM.

BhINoaHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHATBLHBIX BEIPAXKEHHUM Ha
OCHOBE MPaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMHu.

PacknaapiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

[TpumensTh mpeobpa3oBaHus BEIPAKECHHUN JISI PEIICHUS PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBbIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YPaBHEHMS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUN, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJBKO, W
npouee).

[TepexoauTts OT cioBecHOW (OPMYTUPOBKH 3amadu K e€ anrebpandeckoi
MOJENM C IIOMOLIBIO COCTABJIECHUS YPABHEHUS WIH CHUCTEMBl YpPAaBHEHHH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIN PE3YJIbTAaT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB 1JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, 1aBaTh rpauueCcKyIo
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumaTh W KCMONB30BATh (PYHKIIMOHAJIbHBIE TOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), OMpPENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMEeHTa, OINpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINNA BUIA:

y=k/x,y=x2,y=x3,y =|x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBON (yHKINHN
o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydaroHIMiiCs MOJYYHUT ClIETyIOLIUE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIbHBIE YUCJIA.

BrinonnsaTe apudmerrueckue 1eHCTBUS ¢ palliOHATBHBIMU YUCIIAMH, COUETast
YCTHBIE U MHCbMEHHbBIC MPUEMBI, BBINOIHATh BBIYUCICHUS C MUPPAUOHAIBHBIMU
YHCIIAMU.

HaxonnTe 3HaueHUs CTENEHEN C LIENBIMU MOKA3aTEIAMU U KOPHEN, BBIYUCIIATH
3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyIJisiTh I€UCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKEHUU.



YpaBHeHMs U HEpaBeHCTBA

Peuiats nuHeliHbIe M KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
pocTerime ApOOHO-pAllMOHAIBHBIE YPABHEHMS.

Pemate cuctembl ABYyX JNHMHEHHBIX YpaBHEHHUW C IBYMsI NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTABJICHHS YPAaBHEHUS WJIU CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBbKO, W
npouee).

Pemars nuHeliHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEILIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemlate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, U300paxaThb pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacnio3naBate (yHKIIMM W3yuyeHHBIX BHUAOB. [loKa3bIBaTh CXEMaTUYECKU

pacrojiokeHue Ha KOOpIMHATHOM IIOCKOCTH rpadukoB GyHKIUM BUaa: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=Vx, y = |x|, B 3aBUCHMOCTH OT 3HaUCHHi
K02(pHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300pakaTh CXEMATHUYECKU TpAPUKU KBaJAPATHUUHBIX (PYHKIMMH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO0 UX rpaduxam.

Pacnio3naBate kBaapaTHuHy0 (QyHKUHIO MO (HopMysie, MPUBOAUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIE MOCIE10BATEILHOCTH U MIPOrPecCum

PacniozHaBaTh apu(pMeTHUECKYIO U FTEOMETPUUECKYIO IIPOTPECCUM IIPU Pa3HbIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HKCIOJb30BaHHEM (GOpMylT n-ro 4jaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPIAMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qHclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBan KosauvecTBo yacoB JJIeKTPOHHbIE
* | We pa3uejioB (uudposbie)
n/ Becer Konrponnrn  IIpakruueck
U TeM oOpa3oBaTe/ibHbIE
n 0 bIe padoThI ne padboTbl
NMpOrpaMMblI pecypchl
Yucna n
bubmunoreka LIOK
BBIYHMCIICHHS.
1 PaIOHATLHLL 25 2 https://m.edsoo.ru/7f41
t 5690
€ uucia
Anrebpanyec bubmmoreka [JOK
2 KHe 27 2 https://m.edsoo.ru/7f41
BBIPAXKEHUS 5b90
VpaBHCHIS I bubmuoreka [{OK
3 Hep ABCHCTEA 20 2 https://m.edsoo.ru/7f41
P 5690
Koopaunatst bu6nuoreka [IOK
4 U TpaduKy. 24 1 https://m.edsoo.ru/7f41
DOyHKIMH 5b90
bubmunoreka LIOK
[ToBTOpEHME N
5 oBoBIICHIe 6 1 https://m.edsoo.ru/7f41
B 5690
OBIIEE
KOJIMYECTBO
102 8 0
YACOB I10
IMTPOIT'PAMME
8 KUIIACC
N HaumenoBan Koun4yecTBo yacos DJIeKTPOHHbIE
© | We pa3zeioB (uudposbie)
n/ Becer Konrtpoabn  IIpakTunueck
U TeM o0pa3oBaTe/bHbIE
n 0 ble padoThI He padboThbl
MPOrpaMMblI pecypcsl
Hucna u
bu6mmoreka [IOK
BBIUUCIICHHSL.
1 KBalbaTHELE 15 1 https://m.edsoo.ru/7f41
P Tafy
KOpHHU
Ynena u bubmuorexa [JOK
2 7 https://m.edsoo.ru/7f41
BBIYUCIICHHSL. 7af8
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CreneHsn ¢

ETBIM
MOKa3areineM
Anrebpanyeck
ue bu6mmoreka [IOK
3 BBIPAYKEHHS. 5 https://m.edsoo.ru/7f41
KBagparusrit 7af8
TpEXUIICH
Anrebpanyeck
ue bu6mmoreka [IOK
4 BBIPaKCHMUSI. 15 https://m.edsoo.ru/7f41
AnreOpanueck Tafl
ast 1po0b
YpaBHeHus u
bu6mmoreka [IOK
HEPaBEHCTBA.
5 KBannaTHELE 15 https://m.edsoo.ru/7f41
P Tafy
YpaBHECHHUS
YpaBHeHus u
Bbu6nmuoreka [JOK
HEpaBEHCTBA.
6 13 https://m.edsoo.ru/7f41
Cucremsl
o 7af8
YpaBHEHHIA
VYpaBHeHus U bubmmoreka [JOK
7 HEpPaBEHCTBA. 12 https://m.edsoo.ru/7f41
Hepasencrpa Taf8
OYyHKIINH. bubmmoreka [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f41
TOHSTHS 7af8
OYHKIUH. bubanorexa [HOK
9 Yucnosbie 9 https://m.edsoo.ru/7f41
byHKIII 7af8
Bbu6nuoreka [JOK
[ToBTOpEHME U
10 6 https://m.edsoo.ru/7f41
00001IEHNE
7af8
OBIIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME



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
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 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne  HaummeHoBaHme
(uudposbIe)
n/ pasgeroBuTeM  Bce  Komrtpoann  IIpakTmuec
oOpa3oBaTe/ibHbIE
1| nporpaMmMbl ro ble padoThbI KHe padoThbl
pecypcebl
Yucna u
bubmunoreka LIOK
BBIYHCIICHUSI.
. 9 https://m.edsoo.ru/7f4
JleicTBUTENIbHBIC 19408
qucna
YpaBHeHUs U
HEPaBEHCTBA. bubmmoreka [JOK
2 YpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f4
OIHOM 19d08
MepEMEHHON
YpaBHeHUs U
HeDABCHCTE bubmuoreka [IOK
3 C P ’ 14 1 https://m.edsoo.ru/7f4
UCTEMBI ) 19d08
ypaBHEHHI
VYpaBHeHus u bu6nuoreka [IOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f4
Hepasencrtpa 19d08
bubmunoreka LIOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f4
19d08
Yucnossie bubmunoreka LIOK
6 MOCJIeI0BaTEIbH 15 1 https://m.edsoo.ru/7f4
OCTH 19d08
[ToBTOpEHUE,
oGoGmere bubmuoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f4
CI/ICTel\faTI/ISaHI/ISI 19d08
3HAHUU —
OBIIEE
KOJIMYECTBO
102 6 0
YACOB I10
[MTPOI'PAMME



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

