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HOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00I1Ier0 00pa3oBaHUs:
oHa o0OecrnieyrBaeT HU3yUYCHHUE APYTUX AUCIHUILUIMH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOEHHUE HEOOXOAUMO JIJISI IPOIOJKEHUST 00pa30BaHUs U B
MOBCEAHEBHON KW3HMU. Pa3BuThe y 0O0y4aroluMxcsi Hay4YHBIX MPEACTaBICHUN O
MPOUCXOXKJIECHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuid, croco0e OTpa)xKeHUs
MaTeMaTU4YeCKOM HayKoW SIBIEHUM M TPOIECCOB B MPUPOAE U OOIIECTBE, pPOJIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TMO3HAHUU M B MPAKTHUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHHSI M KAYECTB MBIIIJICHUS, HEOOXOAUMBIX IS
ajlanTalu B COBpeMEHHOM IudpoBoM obmiecTBe. M3yueHue anreOpsl oOecrieunBaeT
pa3BUTHE yMEHUs HaONIOJaTh, CpPaBHUBAaTh, HAaXOJUTh 3aKOHOMEPHOCTHU, TpeOyer
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEeUCTBUST U BBIBOJBI, (popMymupoBaTh yTBepkaeHus. OCBOEHHE Kypca anreOpbl
oOecrieurBaeT pPa3BUTHE JIOTMUYECKOTO MBIIUICHHUS OOYYarOlIUXCs: OHU HCIOJIB3YIOT
NEyKTUBHBIC W WHIAYKTUBHBIE pPACCYXJACHUS, O0O0O0OIICHHE U KOHKPETHU3AIMIO,
a0ctparupoBanne u asanmoruto. OOydeHue anredpe mpearnosaraeT 3HAYUTEIHHBIH
00BEM CaMOCTOSITEIBHON JIEATEIHPHOCTH OOYYaIOIIUXCS, MMOITOMY CaMOCTOSITEIbLHOE
pelIeHue 3a7a4 ABIIEeTCS peaqu3alinuen 1eaTeIbHOCTHOTO MPUHIUIA O0yYeHHUS.

B crpyktype mporpammbl yueOHOro Kypca «Anredpa» Ijisi OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKHE JIMHUM:
«Yucrna W BBIYUCICHHS», «AJreOpandyeckue BBIPAXKEHUs», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxaas u3 3TUX coaepKaTeIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS Ha MPOTSHKEHHHM TPEX JIET U3YUYEHHUs Kypca, B3aUMOIEHCTBYS C APYTUMU
ero JuHUSAMU. B Xxome wusydyeHuss ydeOHOTO Kypca OOydarolmuMcs MPUXOIUTCS
JIOTUYECKU PACCYXIaTh, UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN fA3BIK. B CBs3u C
ATUM B IPOrpaMMy y4eOHOTO Kypca « Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHUKH,
MPEICTAaBICHHBIE BO BCEX OCHOBHBIX paszlenax MaTeMaTHYeCKOrO OOpa3oBaHUS U
CIIOCOOCTBYIOIITHE OBJIAJICHUIO 00yJaroIIMMHCs OCHOB YHUBEPCAIBHOTO
MaTeMaTU4ecKoro si3bika. CoaepikaTenbHON M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO
Kypca «Anre0pay» sIBISI€TCS €0 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucaa U BBIYUCICHUSD CIY>KUT OCHOBOM JIJIsl TaJIbHEHIIIEro
M3Y4YCHUS MAaTEMAaTHUKH, CIOCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIHUXCSA JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TOJIB30BATHCS ~QITOPUTMaMU, a TaKkKe
MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX IIJIsi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTne MOHSATHA O 4YHCIIE HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUsS CBSI3AHO C
pPaIMOHAILHBIMU W UPPANMOHATBFHBIMEU YHCIIaMH, (OPMUPOBAHHEM TPEICTABICHUA O
JNEUCTBUTEIIBHOM 4YHUCJE. 3aBEpPIICHUE OCBOCHUSA YHCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.



CopepxaHue AByX aiareOpanvyeckux JUHUA — «AJredpanyeckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Yy OOYHAIOIIMXCS
MaTe€MaTUYeCcKOro ammaparta, HEoOXOJUMMOro [Jisi peIIeHHs 33a7ad MAaTeMAaTHKH,
CMEXHBIX NPEIMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHUs Y4YeOHBIM Marepuan TpYyNIUPYETCS BOKPYT pallMOHAJIbHBIX
BBIpKEHUH. AnreOpa JEeMOHCTpUPYET 3HAUEHHUE MaTEeMaTUKA Kak s3blKa s
MOCTPOEHUS] MAaTEMAaTUYECKUX MOJIEJEH, OMUCaHUs MPOIECCOB U SIBJICHUU pearbHOro
Mupa. B 3amaum oOyueHuss anreOpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHUS,, HEOOXOIMMOro, B YaCTHOCTH, JUIsi OCBOCHMS Kypca
MH(GOPMATHKH, U OBJaJICHHE HAaBbIKAMM JIETYKTUBHBIX paccyxaeHuil. [IpeodpasoBanue
CUMBOJIbHBIX (OpM  crOCOOCTBYET pa3BUTHIO BOOOPAKEHMs, CHOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Copepxxanue (yHKIMOHATBHO-TpaUUYECKON JIMHUM HAlleJIEHO Ha MOJy4YeHue
OoOy4YaromMUMHCS 3HAHUNA O (QYHKIUSAX KaK BaKHEHIIeW MaTeMaTUYeCKOW MOJENH IS
ONMMCAHMSI W HCCIEJOBaHUS Pa3HOOOpA3HBIX NPOIECCOB M SBJICHUH B NPUPONE H
oOmectBe. M3yueHue marepualia CioCOOCTBYET Pa3BUTHIO y OOydYarolIMXcs yMEHUs
UCIIOJIb30BaTh Pa3JInYHbIE BHIPA3UTENbHBIE CPEJICTBA S3bIKA MAaTEMAaTHUKU — CJIIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIAJ B (OPMUPOBAHKE MPEICTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALIUU U KYIBTYPHI.

CornacHo yueOHOMY IJ1aHy B 7—9 Kkilaccax u3ydaercs yuyeOHbIH Kypc «Airedpay,
KOTOPBIM BKJIIOYAET CJEAYIONIME OCHOBHBIE pa3fenbl cojepkanusd: «Yucina u
BBIUUCIICHUS», «ANredpandyeckue BBIpAXKEHUS», «YpaBHEHUS M HEPaBEHCTBAY,
«DYHKIHWY.

Ha m3ydenue yuebHoro xypca «Anredbpa» orsoautcs 306 gacos: B 7 kinacce — 102
gaca (3 yaca B Heaenmo), B 8 kinacce — 102 gaca (3 gaca B Heaeno), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COIAEPKAHUE OBYYEHUA
7 KIIACC

Yucjia ¥ BIYUCTCHUSA

Jpo6u 0OBIKHOBEHHbBIE U JECATUUHBIE, IEPEXO0] OT OJHOU (HOpMBI 3anucu Apodeit
K apyroi. IloHsATHEe palnMoHaNbHOrO 4YHWCIA, 3allCh, CPABHEHUE, YMNOPSAOYMBAHUE
palMOHAJBHBIX YHuceld. ApuMETHYECKHE [EUCTBUS C pPAIMOHAIBHBIMM YHUCIAMHU.
Pemenue 3a1a4 U3 peaibHON NPAaKTUKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJibHbIM TIOKa3zaTejieM: OIpejaelieHue, MpeoOpa3oBaHueE
BBIDOKCHUH Ha OCHOBE OMNpENENICHUsI, 3aMuCh OONbIIMX uucen. [IpoieHThl, 3amuch
MPOILICHTOB B BHJE JAPOOM U JApoOu B BHUAEC MPOIEHTOB. Tpu OCHOBHBIE 3ajauyd Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpruMmeHeHne NPU3HAKOB JEIMMOCTH, Pa3l0oKEHUE HAa MHOXKMUTEIM HaTypaldbHbIX
YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIC IPsSIMasi U 0OpaTHasi MPONOPIIMOHATILHOCTH.

AJireOpanvecKue BbIpasKeHHU s

IlepemeHHbIC, YMCIIOBOE 3HAYCHUE BBIPAKEHUS C MEepeMeHHOU. JlomycTtumbie
3Ha4YeHUs] mepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BHUJIE
dopmynbl. Beruncnenus no ¢opmynam. IlpeoOpasoBaHne OyKBEHHBIX BBIPAKEHHIH,
TOKJIECTBEHHO paBHbIEC BBIPAKEHUS, MTpaBUjIa MPeoOpa3oBaHMsl CYMM U MPOU3BEACHU M,
IpaBUJIa PACKPBITHS CKOOOK U MPUBEJEHUS MMOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl W MHOrowieHsl. CrteneHb MHorowieHa. CokeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOYJIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMbl U
kBaapar paszHocTtu. Dopmyna pa3HOCTH KBaJapaToB. Pa3nokeHMe MHOrOYJIEHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHUsA, TIpaBWiIa TPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM NIEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOIO
YpaBHEHHUSI, pELICHUE JUHEWHBbIX ypaBHeHUM. CocCTaBlieHHE YpPaBHEHHUI MO YCIOBHIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUMN.

JluneitHOe ypaBHEHHE C JBYMsS TMEpEeMEHHBIMHU U ero rpaduk. Cucrema IBYX
JTUHEHHBIX YpaBHEHUH C IBYMs IEpEeMEHHBIMU. Pelienre cucteM ypaBHEHHI CITOCO0OM
MOACTaHOBKHU. [[puMepsl peneHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIBK CHCTEM YPAaBHEHHUM.

DOyHKUUN

Koopannata Toukn Ha mnpsmoin. UuciaoBble NMPOMEKYTKU. PaccrosiHne mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN MPSMO.



[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opJauHaTa TOUYKH
Ha KOOpAMHATHOW miiockocTu. Ilpumepsl rpadukoB, 3amaHHbX (opmynamu. UteHue
rpadukoB peanbHbIX 3aBUcUMOCTed. [lonsaTue pynkuuu. I'papuk Qynknuu. CpoiicTBa
¢ynkuuii. Jlunevinas ¢ynkuus, e€ rpaduk. I'padux dynknum y = |X|. ['padudeckoe
pELIECHUE TUHEUHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPABHCHUM.
8 KUIACC

Yuciia ¥ BIYUCTCHUSA

KBampaTtHeiii kopenb wu3 uwucna. I[lonarue 00 wuppanMoHAILHOM YHCIE.
JlecaTuunble NPUOIMKEHUS UpPpalMOHANBHBIX yuced. CBoiicTBa apu(pMETHUECKUX
KBaJIpaTHBIX KOpPHEH W UX MPUMEHEHHE K MPeoOpPa30BaHMUIO YHCIIOBBIX BBIPAXEHUN U
BBIUHUCJIEHUSIM. J|€ICTBUTENIBHBIE YHCIIA.

CreneHb C 1ENbIM MoKa3zaTeneM u €€ cBoiicTBa. CTaHapTHAs 3allUCh YUCIIA.

AJireOpanvecKue BbIpasKeHHU s

KBanpathbiil TpEXUuiieH, pa3aoKeHUe KBaAPaTHOIO TPEXUJICHA HA MHOKUTEIH.

Anrebpanueckast 1poos. OCHOBHOE CBOMCTBO anreOpandeckoi apoou. CinoxeHue,
BbIUMTAaHUE, YMHOXXEHHUE, JeleHue anreOpanueckux npodOeil.  PanuonanbHbIe
BBIPKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUs 1 HEPABEHCTBA

KBagpatnoe ypaBHeHue, QopMmylia KOpHEH KBaJapaTHOro ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEeHHMH, CBOISIIMXCS K JIMHEWHBIM M KBaJpaTtHbeIM. [Ipocrenmme
JIpOOHO-pAIlMOHANIBHBIE YPABHEHHUS.

['paduueckass uHTEpmpeTanus ypaBHEHHH C JIBYMS NEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YpPaBHEHUW C JByMA MNepeMeHHbIMU. [IpuMepbl pelieHus Ccucrem
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemrenrie TeKCTOBBIX 3a/1a4 anreOpandeckuM CIrocoOoM.

HuciioBple HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OAHOM nepeMeHHON. CrucTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKUUA

[lonstue ¢ynknuu. O6MacTh OMpeNeNeHUs U MHOXKECTBO 3HAUYCHUM (PYHKIUH.
CrocoOb1 3amanus (QyHKITHMA.

I'padux byakuu. Yrenue cBoiicTB pyHkmuu no e€ rpaduxy. [Ipumepst rpadukon
(GYHKITUH, OTpakaloNIUX peaTbHBIC MPOIIECCHI.

OYHKIMY, ONKCHIBAIOIIME TPSIMYI0 ©  OOpaTHyl0O  MPOMOPIHUOHATHHBIC
3aucuMoctH, ux rpadukn. @yHkmpm Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pellIeHUE YPABHEHUIN U CUCTEM YPABHCHUU.

9 KUIACC



Yucaa v BbIYMCICHUS

PannonanbHble 4Mcna, HppalMOHAJIbHBIE 4YHUCIA, KOHEYHbIE M OECKOHEUYHbIE
JeCATUYHbIE TpOOU. MHOXKECTBO NEHCTBUTENBHBIX YHCEIl, JEHCTBUTEIbHBIE YMCIA KaK
OECKOHEYHbIE JECSATHYHbIE ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JI€HCTBUTEIBHBIX YUCEII U KOOPAUHATHOM MPSAMOM.

CpaBHEeHUE  JCHUCTBUTENBHBIX  4HCEN,  apumeTHueckue  JEeUCTBUS  C
JNENCTBUTEIIBHBIMU YU CIIAMM.

Pa3mepbl  0OBEKTOB  OKPYXKAIOIIETO MHUpPA, JJIUTENBHOCTH MPOLIECCOB B
OKpPY’KarolIeM MHpE.

[TpuOnuxEnHoe 3HaYEHUE BEJIUYUHBI, TOYHOCTH NpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BEIYUCICHHI.

YpaBHeHUsS M HEPABEHCTBA

JIuneliHoe ypaBHeHHUE. PerieHue ypaBHEHUM, CBOASIINXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHM, CBOASUIMXCS K KBaJIpaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUUW TpPETbEM M YETBEPTOU
CTEIEHEW pa3I0KEHUEM HAa MHOKHUTEH.

Pemenue apoOHO-palMOHANIBHBIX YypaBHEHMH. PelleHne TEKCTOBBIX —3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs MEepeMeHHbIMH M ero rpaduk. PemieHue cucreM ABYX
JIMHEMHBIX YpaBHEHUN C JByMs IIEpeMEHHBbIMU. PerieHune cucreM ABYyX ypaBHEHMH,
OJIHO U3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTopod creneHu. ['paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Perrenre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CIiocoOoM.

YuciioBple HEPAaBEHCTBA M X CBOMCTBA.

Pemenne nuHEMHBIX HEPABEHCTB C OJHOM MNEpPEeMEHHOW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW nepeMeHHou. KBaapaTHbie HepaBeHCTBA. [ 'paduueckas
UHTEpIIpEeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSl [IEPEMEHHBIMM.

DOyHKUUMA

KBagpatnunas ¢yukuus, e€ rpaduk u cBoiicTtBa. [lapabona, KoopAMHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapabOIIbI.

I'paduxu dyuxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = x|, u ux
CBOMCTBA.

YuciioBbIE IOCTAEA0BATEIBHOCTH H MPOrPeCcCUH

[loHsiTHE YMCIOBOW  TOCHEAOBATEIBHOCTU. 3aJaHUE  IOCJIEI0BATEIbHOCTH
peKyppeHTHO# dopMynon u hopmymoi N-To YieHa.

Apudmernyeckas W reoMmeTpuyeckas mporpeccun. Dopmynsl N-TO  4iIeHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBBIX N UJICHOB.



N300pakeHne 4WieHOB apu(PMETHUYECKON U T€OMETPUUYECKON MPOrpeccuil TOUKaMHu
Ha KOOPJIWHATHOW IUIOCKOCTH. JIMHEMHBIM M DKCIIOHEHIHUANIbHBIN poCT. CIOXKHbIE
IIPOLICHTBI.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIETIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MNpPOrpaMMbl Y4eOHOTro Kypca «Airedpar»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IPOSIBJIEHUEM HMHTEpEca K MPOILIJIOMY M HACTOSILIEMY POCCUHCKOM MaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JAOCTHKEHHUSIM POCCUICKMX MAaTeMaTUKOB U POCCUHCKOU
MAaTE€MAaTHUYECKOM IIKOJIbI, K HMCHOJIb30BAHUIO 3TUX AOCTH)KEHUM B JIPYTMX HayKax M
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00S3aHHOCTEN Ipask/laHWHA U pealn3aliy ero npas,
NpE/ICTaBIEHUEM O MAaTeMaTHYeCKHX OCHOBaxX (YHKIMOHUPOBAHHS Pa3IUUYHBIX
CTPYKTYp, SBJCHHUH, NpOLEIyp TpaxJAaHCKOro oOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXIEHHMIO DJTHUYECKHX MpoOJeM, CBSI3aHHBIX C
NPaKTUYECKUM NPUMEHEHHEM JIOCTMKEHUM HayKH, OCO3HAHMEM Ba)KHOCTH MOpPAaJbHO-
ATUYECKUX MPUHILMIIOB B AEATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Yy4YacTHE B PEUICHWHU MPAKTUYECKUX 3ajad
MAaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHUEM  BaXXHOCTH  MaTEMaTU4YECKOrO
oOpa3oBaHWs Ha TMPOTKEHUM BCEW JKU3HMU JUIA YCIEIIHOW TpodeccroHaIbHOM
JESTENBbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHHEM WHIUBUIYAIBHOW TPAEGKTOPUU OOpa30BaHMs W >KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  AMOLMOHAIBHOMY U 3CTETHMYECKOMY  BOCHPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyKICHUI, YMEHHIO BHIETb
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHEHTAlME B  JEATCIBHOCTM HA  COBPEMEHHYK) CHUCTEMY  HAy4HBIX
IIPEICTABICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS YEJIOBEKA, MPUPOIBI U
oOmiecTBa, TMOHMMAHMEM MAaTEMaTH4YEeCKOM HAyKH Kak cQepbl 4YeI0BEUeCKOM
NEATEIIbHOCTH, JTanoB €€ pa3BUTUSA W 3HAYUMOCTH JUIA PAa3BUTHS LMBWIN3ALUU,
OBJIAJICHUEM S3BIKOM MAaTEMAaTHKH M MAaTeMaTH4YeCKOW KyJIbTYpOH KAaK CpPEICTBOM
IIO3HAHUS MHpa, OBJIAJECHUEM NPOCTEUIIMMH HABBIKAMH  MCCIEN0BATEIBCKOU
NEATEIbHOCTH;



6) ¢usnyeckoe BocnMTaHUE, (opMHpOBaAHHE KYJBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO PUMEHATh MaTEMAaTUYECKUE 3HAHUSL B MHTEPECAX CBOETO 3/I0POBbS,
BEJICHUSI 3/10pOBOro 00pasa >KHU3HHU (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIA PEXUM
3aHATHM W OTAbIXa, peryisipHas (usuveckas AaKTUBHOCTh), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKkcun, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTo K€ MpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluell Ha NMPUMEHEHHE MaTEeMaTHYEeCKUX 3HAHUM JJIs pelieHus 3aaad B
00JIaCTH COXPAHHOCTH OKpY>Kalollell cpejibl, TUIAHUPOBAHUSI MOCTYIKOB U OLICHKU X
BO3MOXXHBIX TOCIEACTBUI JIJI1 OKpYXKalolleil cpefbl, OCO3HAHMEM TIJI00aIbHOIO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanMsa K W3MEHSIIOIIMMCH YCJOBMSIM CONMAJILHOH W TNPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCIOBUSAX HEONPEJEIEHHOCTH, MOBBIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NEeATeIbHOCTh, B TOM YHCIIE YMEHHE
YUUTBCA y APYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM JI€ATEbHOCTH HOBBIE 3HAHUSA,
HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTUX;

HEOO0XOAMMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYINPOBATH
UJIeU, TIOHATUS, TUIIOTE3bl 00 00BEKTax U SIBICHUAX, B TOM YMCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh Je(ULUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KakK BbI30B, TPeOYIOIIMI KOHTpPMEp, KOPPEKTHpPOBaTh INPUHUMAEMble
pelieHuss W JAeWcTBUsA, (OPMYJIUpPOBaTh M OLIEHUBAaTh PUCKM U  IOCIEACTBUS,
(bopMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJornyeckue a1eiCcTBUA:

BBISIBIIITh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPHU3HAKHM MATEeMaTHYECKHUX OOBEKTOB,
MMOHSATHH, OTHOIICHHH MEXIY IMOHATHAMH, (DOPMYIHPOBATH ONPEACICHUS TOHSATHH,
yCTaHaBIIMBATh CYNIECTBCHHBIN MPHU3HAK KIacCH(PUKAIMKM, OCHOBAHUS IS 0000IICHUS
Y CpaBHEHHUS, KPUTEPUH ITPOBOJIUMOTO aHAJIN3a;

BOCIIPUHHUMAaTh, (OPMYJIHUPOBATh W IPEoOpPa3OBBIBATh CYXKJICHHS: YTBEPAHUTEIbHBIC U
OTpHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUHs B (haKTax,
JTAHHBIX, HAOJIOACHUSIX WM YTBEPXKICHUSAX, IMpeajiaraTb KPUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;



JienaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, JETYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIOUCHHUM, YMO3AKIIOUeHUH IO aHAJIOTUH;

pa3Oupath JI0Ka3aTeIbCTBA MATEMAaTUUYECKUX  YTBEPXKACHUM (OpsiMble U OT
MPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIILHO HECIIOKHBIE JI0Ka3aTeJIbCTBA
MaTreMaTH4ecKuX (HaKTOB, BBICTpAUBATh AapPryMEHTAIlMIO, MPUBOAUTL MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CcHoco0 pemieHusi ydyeOHOM 3amaud (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BeIOupaTh Hanbojee MOAXOASIIUNA C YYETOM CaMOCTOATENIBHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarejbckue 1eiCTBUS

UCIIOJI30BaTh ~ BOMPOCHI ~ KaK  HMCCJEAOBATENbCKUM  WMHCTPYMEHT  MO3HAHUS,
dbopmMynupoBaTh BOMPOCHI, (DUKCUPYIOLTHUE TPOTUBOPEUUE, TPOOTIEMY, CAMOCTOSITEIILHO
yCTaHABJIMBAaTh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIOTE3Yy, APTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHUE;

IIPOBOJIUTh TIO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAaHY HECJOXKHBIM JKCIICPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHME TI0 YCTAHOBJIEGHUIO OCOOCHHOCTEM MaTeMaTHU4eCKOTO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

CaMOCTOSITeIbHO  (OpPMYJIMPOBAaTH  OOOOIIEHUS U  BBIBOJBI 1O  pe3yJibTaTaM
POBEIEHHOTO HAOIIOACHUS, UCCIIEI0BAHUS, OLIEHUBATHh JOCTOBEPHOCTH MOJTYyYEHHBIX
PE3yNIbTATOB, BHIBOJOB M 00O0IIECHUH;

IPOrHO3UPOBATHh BO3MOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEITOIOKEHUS
0 €ro pa3BUTHH B HOBBIX yCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOUYHOCTh M HM30BITOYHOCTH MHGOPMAIMH, JAHHBIX, HEOOXOIUMBIX
JUTSL pelIeHUs 3a1a4H;

BbIOMpATh, AHATM3UPOBATh, CUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

BBIOMpAaTh (hopMy TpeacTaBieHuss HUHPOPMALUK U WILTIOCTPUPOBATH PEIIaeMble 3a/1auu
CXeMaMH, TuarpaMMamMu, HHOU rpauKoil 1 UX KOMOMHAIUSIMU;

OIICHMBATh HANIEKHOCTh MH(POPMALIUUA TIO KPUTEPHSIM, MPEITIOKEHHBIM YUHTEIEM HWIIH
chOpMyITHPOBAaHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHHUMATh U (POPMYJIHUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUAMH U LEJISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOJy PELICHUS 3a/laud, KOMMEHTUPOBATh
MOJyYEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJICHHS 3aJlaBaTh BOMPOCHI MO CYHIECTBY OOCYK/1aeMOW T€MbI, TPOOJIEMBI,
pelaeMou 3aJjauu, BbICKa3bIBATh MU, HAIIEJICHHBIE HA MOUCK PELICHHUS, CONOCTABIATh
CBOM CYXJEHHUS C CYKJIECHUSIMU JIPYTUX YYaCTHUKOB AUANOra, OOHApPYKUBATh Pa3Indyue



U CXOJICTBO MO3MIMI, B KOPPEKTHOH (opMe (PopMyIHpoOBaTh pa3HOINIACHS, CBOU
BO3paXKEHUS;

MIPEACTABIATh PE3YNbTATHl PEIEHUs 3aJlayM, SKCIEPUMEHTa, UCCIEI0BaHUsA, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMpATh (PopMaT BBICTYIUIEHHMSI C YY4ETOM 3aJad MPE3CHTAlUUd U
0COOEHHOCTEN ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAJIbHON pabOThI IPU
pElIeHNH YYEOHbIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATh 1€JIb COBMECTHOW NIEATEIbHOCTH, MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThl, pacpeaensTh BUIbl padoT, JOroBapuBaThCs, 00CYKAaTh MPOLECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYNIOBBIX (popMax padOThl (00CykKAeHHS, OOMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U JIPYTHUE), BBIMOIHATH CBOIO YaCTh PabOTHI U KOOPJIAMHUPOBATH CBOM JI€UCTBUS
C IpyTMMU YJIEHaMH KOMaH/Ibl, OLIEHUBATh Kaue€CTBO CBOETO BKJIAJa B OOIIMI MPOIYKT
0 KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMHU B3aHUMOJICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITh IUIAH, QJITOPUTM peHieHus 3ajauu (WK €ro 4acTh),
BbIOMpATh CMOCOO pemieHus ¢ y4€TOM HMEIOIIHUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAapHAaHThl PELICHUN C Y4ETOM
HOBOH MH(pOpMAaIUH.

CaMOKOHTPOJIb, 3MOIIHOHAIbHBIN HHTE/JIEKT:

BJIJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca M pe3ybTaTa PeleHUs
MaTeMaTUYeCKON 3a/1auu;

HOpeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIICHUU 3aJaud, BHOCUTh
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBbCTB, HAWJAECHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH MOCTABICHHON LIEIH U YCIOBUSM,
OOBSICHATH MPUUMHBI JOCTHXKEHUS WM HETOCTHKEHHUS 1IeJTH, HaXOIUTh OIINOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjacce o0y4aroniuics MOIyYuT CAEAYIOLUUE NPEeIMETHBIC
pe3yJIbTaThI:

Yucsa 1 BBIYUCICHUSA

BoInonHsATh, coueras yCTHbIE U MMCbMEHHbIE TPUEMBI, apu(PMETHUECKHUE AeHCTBUS
C PAaMOHAIBHBIMU YHCIIAMU.

HaxonuTh 3HaYeHUs1 YNCTOBBIX BBIPAXKEHUH, MPUMEHSITh Pa3HOOOPa3HbIE CIIOCOOBI
Y IpUEMBI BBIYUCIICHUS 3HAYEHUHN IPOOHBIX BBIpaKEHUM, COJIEpHKAITUX OOBIKHOBEHHbBIE
U JIECATUYHBIE TPOOH.



[lepexoauTs OT OAHOW (OpMBI 3amUcH 4Yucen K Apyrod (mpeoOpa3oBbIBAThH
JNECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCTUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECITUYHYIO APOOB).

CpaBHUBATH U YIIOPSOUYMBATH PAIUOHAIIbHBIC YUCTIA.

OKpyrIJITh yncCna.

BbINOMHATh NPUKUAKY W OLEHKY pe3yjbTaTa BBIYUCICHUN, OIICHKY 3HAYCHUM
YUCJIOBBIX BBIP@KEHHU. BBITIOMHATE HEUCTBUS CO CTENEHSAMH C HaTypajlbHBIMU
ITOKA3aTEIISAMH.

[IpuMeHsIT, TPU3HAKK JEIUMOCTH, PA3JI0KECHHE Ha MHOXHUTEIM HATypalbHBIX
YHUCen.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, TMPOMOPIMOHATLHOCTHIO  BEJIWYWH, TMPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yNbTaThl peHieHus 3ajad C y4ETOM OTpaHMYEHHH, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKue BbIpasKeHHU s

Hcnonb3oBaTh anredpanyecKkyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHATH €€ B
npolecce OCBOCHHs y4eOHOro MaTepuaa.

Haxonuth 3HadueHuss OYKBEHHBIX BBIPOKECHUM TIPpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrimonHaTs npeoOpa3oBaHus 1LEJIOTO BBIPAXKEHUS B MHOTOYJIEH TPUBEIECHUEM
NOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHATh YMHOKEHUE OJJHOWICHA HAa MHOT'OYIEH U MHOTOYJIEHa HA MHOTOYJIEH,
OpPUMEHSTH GOPMYIIBbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOXHUTEIHU C TOMOIIIBIO BBIHECEHUS
32 CKOOKHM OOIIEro MHOXHTEJS, TPYNITUPOBKH ClIaraeMbIX, MPUMEHCHHS (HOpMYyIl
COKpAILIEHHOTO YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHKsl MHOTOWICHOB JUISl PEIICHUs Pa3jIMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMM IIOKA3aTEISIMU IS
peoOpa3oBaHUs BRIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHUsS C OJHOM IIEPEMEHHOW, MPUMEHAS IpaBUia
nepexojia OT UCXOJHOIO0 YpPaBHEHHMsI K paBHOCWIbHOMY eMy. [IpoBepsiTh, sIBIS€TCS 1K
YHUCJIO0 KOPHEM YpPaBHEHUSI.

[IpumensTe rpaduyueckue METOJbl MPU PEUICHUH JIMHEHHBIX YpPaBHEHUU M HUX
CUCTEM.

[TonOupaTh mpuMeEpHI AP YHCEI, SBISIONIUXCS PEIICHHEM JTUHEHHOTO YpaBHEHUS
C ABYMSI IEPEMEHHBIMH.



Ctpouth B KOOPJIMHATHOM IUIOCKOCTH rpauK JUHEHHOrO YpaBHEHUS C JIByMs
MEPEMEHHBIMH, MOJb3YSICh TPa(QUKOM, MPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

Pemrate cucTeMbl ABYX JMHEWHBIX YPABHEHHWU C JIBYMS NEPEMEHHBIMH, B TOM
quciie rpauuecKu.

CocTaBiATh M pelIaTh JIMHEMHOE YPABHEHUE WIIM CUCTEMY JMHEWHBIX YPaBHEHUN
[0 YCJIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJayu
IIOJIy4YEHHBIN pe3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPJAWHATHON MNpPSAMON TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATAaM, JIy4HM, OTPE3KH, MHTEPBAJIbI, 3aIlMCHIBATH YHUCIIOBBIE IMPOMEXKYTKHM Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpadukyu TUHEHHBIX QYyHKIUN. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (PYHKIMNA U3BECTHBIC 3aBUCUMOCTH MEXKY BEIIMUYMHAMU:
CKOpPOCTb, BPEMSI, pacCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
Bpemsi, 00bEM paboTHI.

HaxoauTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuil cmnoco® TNpeacTaBiIeHUS W aHalW3a UHGOpMAIUH,
U3BJIEKaTh U MHTEPIPETUPOBATHh MH(OPMALMIO U3 IpaUKOB peaibHBIX MPOLECCOB U
3aBUCUMOCTEN.

K xoHny oOyudeHus: B 8 kiacce o0yyaromuiicst HOJYUYUT CIEAYIONIUE MTPEIMETHBIE
PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HayaJIbHBIE MPEICTABICHUS O MHOXECTBE NEHCTBUTEIBHBIX YUCEI
JUIs CpaBHEHMsI, OKPYIJICHHUS U BBIUYUCICHUH, M300paxkaThb IEHCTBUTEIBHBIE 4YMCIIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOTO KBAaJIpPAaTHOTO KOpHS, HAXOAWUTH
KBaJI[paTHble KOPHHM, HCHOJb3ysl MNP HEOOXOAUMOCTH KAaJbKYJIATOP, BBINOIHSITD
npeoOpa3oBaHusl BBIPAXKEHUH, COAepKallUX KBaJpaTHbIE KOPHH, MCIOJb3Ysl CBOMCTBA
KOpHEM.

Hcnonap30BaTh 3amucu OOJIBIINX U MAJIBIX YUCEII C MOMOUIBIO JECATUUHBIX ApoOei
u creneHeit uncna 10.

Auredpanyeckue BbIpaKeHUA

IIppuMeHATP  NOHATHE  CTENEHM C  LEJbIM  II0Ka3aTelieM,  BBINOJIHATH
npeoOpa3oBaHus BIPAXKECHH, COIEPIKALIUX CTETICHH C LEJIBIM TIOKa3aTeeM.

BbINOTHATE TOXAECTBEHHbIE NPEeoOpa30BaHUsl pAIMOHATIBHBIX BBIPAXKEHUH Ha
OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOUJICHAMH U aIre0panyecKuMu ApoOsSMHU.

PacknanpiBaTh KBaApAaTHBIM TPEXUIEH HA MHOKUTEIIN.



[IpumensTs npeoOpazoBaHUs BBIpAXKEHUN ISl PELICHUs] PA3IMYHBIX 3a7ad W3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHelHBIE, KBagpaTHBIE YPaBHEHUS M pPalMOHAIBHBIE YpPaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUN C IByMS IEPEMEHHBIMHU.

IIpoBoauTh MpoCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUW, B TOM
yucjie C MNpUMEHEHHEeM TrpadHuuecKux MpeAcTaBieHul (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIICHHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexonuth OT cioBecHOU GHOPMYIMPOBKHU 33/1auu K €€ anreOpandeckoil Moaenu
C TOMOIIBIO COCTABJICHUS] YPABHEHHSI WJIM CUCTEMbl YPAaBHEHUMN, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJYUYECHHBIN PE3ybTarT.

[IprMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB [JI1 CPAaBHEHMS, OLIEHKH, PEIIaTh
JUHEWHbIC HEPABEHCTBA C OJHOM MEPEeMEHHOM M MX CHUCTEMBI, JaBaTh rpadUuecKyro
WJUTIOCTPAIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

[Tonnmare ¥ UMCHONB30BaTh (DYHKIMOHAJIBHBIC TIOHATHUS M S3bIK (TCPMUHBI,
CUMBOJIMYECKUE OO0O03HAUCHUsI), ONPEACNIATh 3HaueHWe (QYHKIUU 1O 3HAYCHUIO
apryMeHTa, OnpeessaTh CBOMCTBa GYHKIMU 10 €€ Tpaduky.

Ctpoutsb rpaduku djaeMeHTapHbIX QYHKIIUNA BUJIA:

y=k/X,y = X2,y = X3,y = x|, Y = VX, ONIHCHIBATH CBOICTBA YHCIOBOH (yHKIUN
o e€ rpaduxy.

K xoniy oOydenus B 9 kyacce oOy4aronifiicsi Moxy4yuT CIeAYIOUUE MPEAMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYUCTCHUSA

CpaBHUBATh U YIOPSAAOUYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BreimonHaTs apudMeTndeckue NEeWCTBUS C PallMOHAIBHBIMU YHUCJIAMH, CodYeTas
YCTHBIE W TIMCBMEHHBIC IIPUEMBI, BBINOJHIATH BBIYUCICHHUS C HUPPALMOHAIBHBIMU
YUCIIAMHU.

Haxonuthe 3HaueHHs cTeneHeW ¢ LENbIMU INOKA3aTEeISIMA U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTh  ACUCTBUTENIBHBIE  YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBIE W KBaApaTHbIE YPAaBHEHMS, YPABHEHHUsSI, CBOASIIMECS K HHM,
npocTeime ApoOHO-paAIMOHAIbHBIE YPABHEHUSI.

PemaTte cuctemspl 1ByX JTMHEUHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

Pemrathe TekCTOBBIE 3a/1aun are0pandeckuM CocoOOM € MOMOIIBIO COCTaBICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.



IIpoBoauTh MpoCTENIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUM, B TOM
quclie ¢ NPUMEHEHHEM TrpaduyecKux MNpeCcTaBIeHUuN (yCTaHAaBIMBaTh, UMEET JIH
YpaBHEHHUE WA CUCTEMA YPABHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U MpOUee).

PemaTp nuHeiiHbIe HEpABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXKaTh PEIICHHE
HEPABEHCTB HA YHCJIOBOM IPSAMOM, 3alIMChIBATH PEIICHUE C IOMOLIBI0O CUMBOJIOB.

Pemate cucTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTb PEIICHHE CUCTEMbl HEPABEHCTB HAa YHMCIOBOM
IIPSIMOM, 3aIIMCHIBATH PEUIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHbIX 3a1a4.

DOyHKUUH

PacriozHaBath (QyHKIMM M3y4eHHBIX BUAOB. [loka3piBaTh CcXeMaTUYECKU

pacIooKEeHHE Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKIMA Buaa: Y = KX, y = kX
+by=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBuUCHMOCTH OT 3HaYCHUI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUM.

Ctpoutrb M u300pakaTh CXEMaTUYECKU TpaduKu KBAJAPATUUYHBIX (DYHKIIMIA,
ONMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh kBagpaTuuHyro (YyHKLUHIO IO (Qopmyse, NPUBOAUTH IPUMEpPHI
KBaJpAaTUYHBIX QYHKLIMH U3 peaslbHOM KU3HU, (PU3UKHU, TEOMETPUH.

YucioBble MOCIAe10BATEIbHOCTH H IPOrPecCuU

Pacno3naBaTh apumeTnyecKkyr0o M IE€OMETPUYECKYH0 MPOrpecCUd NpPHU Pas3HbIX
croco0ax 3a1aHusl.

BbIMONHAT  BBIUMCIIEHHS € UCHOJB30BaHWEM  (GopMyl  N-To  4jeHa
apupMETHIECCKON U TEOMETPUIECKON TPOTrPECCHii, CYMMBI ITEPBBIX N WICHOB.

N300paxaTh WieHbl NOCIEI0BATEIbHOCTH TOUKAMU HAa KOOPAMHATHOM MJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YMCIOBBIMU MOCJIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE
3aJaud M3 peaJbHOW JKM3HM (C HCIIOJIb30BAHHMEM KaJbKYJSATOpa, IH(PPOBBIX
TEXHOJIOTHU).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (u¢poBbIE)
Ne i/ KoHnTpoibHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe 13 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bubmmoreka [JOK
2 AJIrCOPAHICCKHE BbIpaXCHHA 45 > https://m.edso0.ru/7f415b90
bubmmoreka [JOK
24 2
3 ¥PABHEHIS H HEPABEHCTBA https://m.edso0.ru/7f415b90
bu6moreka [IOK
4 Koopaunarst u rpaduki. Dymkui 12 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
5 IT 0600 8 1
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 10



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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