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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 0011Ier0 00pa3oBaHuUs:
oHa o0OecrneurBaeT HU3yUYCHHUE APYTUX AUCIUILUIMH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOEHHUE HEOOXOIUMO JIJIsi MPOJOJIKEHUsI 00pa30BaHUs U B
MOBCEAHEBHON KW3HMU. Pa3BuThe y 0O0y4arolUMxcsi HAay4YHBIX MPEACTaBICHUN O
MPOUCXOXKJIECHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuid, croco0e OTpa)xeHus
MaTeMaTU4eCKONM HayKoW SIBJICHUM M TPOIECCOB B MPUPOAE U OOIIECTBE, pPOJIU
MaTeMaTU4eCKOro MOJICIIUPOBAHMS B HAyYHOM TMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS M KAUYE€CTB MBIIIJICHUS, HEOOXOAUMBIX IS
ajanTali B COBpeMeHHOM 1udpoBoM obmiecTBe. M3yuenue anreOpsl oOecrieunBacT
pa3BUTHE yMEHUs HaONIOJaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyer
KPUTUYHOCTH MBIIIJICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEeUCTBUSL U BBIBOJBI, (opMynupoBaTh YyTBepxkieHus. OcCBOoeHHE Kypca anreOopbl
oOecrieurBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHHUS OOY4YaroOlUXCs: OHU HCIOJB3YIOT
NEyKTUBHBIC W WHIAYKTUBHBIE PACCYXJACHUS, OO0O0OIICHHE U KOHKPETU3AIMIO,
a0ctparupoBanne u anaimoruto. OOydeHue anreOpe mpearnoaraeT 3HAYUTEIHHBIN
00BEM CaMOCTOSITEIBHON JIESATEIHPHOCTH OOYYaIOIIUXCS, MMOITOMY CaMOCTOSITEILHOE
peleHre 3a1a4 sIBIsSeTCs pean3alyeil 1eITeIbHOCTHOTO MPUHITUIA 00yUYeHHS.

B cTtpyktype mporpammbl yueOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa30oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKHE JIMHUM:
«Yucrna W BBIYUCICHHS», «AJreOpandyeckue BBIPAXKEHUs», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuun». Kaxaas u3 3TUX coaepKaTelbHO-METOANYECKUX JIMHUN
pa3BUBAETCS HAa MPOTSIKEHUM TPEX JIET U3YUYEHHUs Kypca, B3aUMOIEHCTBYSA C APYTUMU
ero JuHUSAMU. B Xxome wusydeHus ydeOHOTO Kypca OOy4arolmuMcs MPUXOIUTCS
JIOTUYECKU PACCYXIaTh, UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN fA3BIK. B CBsI3u C
ATUM B IPOrpaMMy y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHUKH,
NPE/ICTaBIIEHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4YecKoro oOpa3oBaHHS H
CHOCOOCTBYIOLIHE OBJIAJICHUIO 00yJaroIMMHCs OCHOB YHUBEPCAIBHOTO
MaTeMaTU4ecKoro si3bika. CoaepikaTenbHON M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO
Kypca «Anre0pay» sIBISI€TCS €r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucaa U BBIYUCICHUSD CIY>KUT OCHOBOM JIJIsl aJIbHEHIIIEro
M3Y4YCHUS MAaTEMAaTHUKH, CIOCOOCTBYET pAa3BUTHUIO Yy OOYUYAIOIMIMUXCSA JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TOJIb30BAThCS QJITOPUTMAMH, a TaKKe
MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX IIJISi TOBCEIHEBHOW >KU3HHU.
Pa3Butre MoOHATHS O 4yKcClie HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs CBSI3aHO C
pPaIMOHAILHBIMU W WPPAIMOHATBHBIMHU YHCIaMU, (POPMUPOBAHUEM MPEICTABICHUNA O
JNEUCTBUTEIILHOM YHCIie. 3aBEpIICHUE OCBOCHHUS YHCIOBOM JIMHUM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.



CopepxaHue ABYyX aiareOpanvyeckux JUHUUA — «AJredpanyeckue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Yy OOyYarOMIMXCS
MaTeMaTUYeCcKOro ammaparta, HEoOXOJUMMOro [Jisi peIIeHHs 3aJad MAaTEeMAaTHKH,
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 TakkKe JajibHeillee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIICHUS,, HEOOXOIMMOro, B YaCTHOCTH, JUIsi OCBOCHMS Kypca
UH(GOPMATHKH, U OBJaJICHHE HAaBbIKAMM JIETYKTUBHBIX paccyxaeHui. [IpeodpasoBanue
CUMBOJIbHBIX (OpM  crOCOOCTBYET pa3BUTHIO BOOOPAKEHMs, CHOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Copepxxanue (yHKIMOHATBHO-TpaUUYECKON JIMHUM HAIlEJIEHO Ha MOJy4YeHue
OoOy4YaromMUMHCS 3HAHUNA O (QYHKIUSAX KaK BaKHEHIIeW MaTeMaTUYeCKOW MOJIENH IS
ONMMCAHMSI W HCCIEJOBaHUS Pa3HOOOpA3HBIX NPOIECCOB M SBJICHUH B NPUPONE H
oOmectBe. M3yueHue marepualia CioCOOCTBYET Pa3BUTHIO y OOYyYarONIMXCS 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 CIIEAYIONIME OCHOBHBIE pa3jielibl coaepxkaHus: «Yucna
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).



COIEPKXAHUE OBYYEHUA

7 KIIACC

Yucaa v BbIYMCICHUS

Jpo6u 0OBIKHOBEHHBIE U JECATUYHbIE, IEPEX0]] OT OAHONU (OPMBI 3aITUCH JIpoOei
K apyroi. IloHsTHE panMOHAIBHOTO 4YHMCJA, 3alUCh, CPAaBHEHUE, YHOPSAIOYMBAHUE
palMOHANIbHBIX uHceNl. ApudMeTnyeckue AEHCTBUS C pPAMOHAJIBHBIMH YHCIIAMH.
Pemenue 3a1a4 U3 peaibHON NPAaKTUKU HA YacTH, Ha JPOOH.

CrerneHb ¢ HaTypaJibHBIM TIOKa3zaTejieM: OIpelesieHue, mnpeodpa3zoBaHue
BBIPQKEHUU HAa OCHOBE OIpEENICHMs], 3almuch OoNbIIUX yucend. [IponeHTsl, 3amnuch
NOPOLEHTOB B BHUJIe ApoOM M 1poOU B BHJAE MPOIEHTOB. Tpu OCHOBHBIE 3ajlayd Ha
IPOLIEHTHI, pEHIEHUE 3a7a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHnE TPU3HAKOB AEIMMOCTH, Pa3JIOKEHHE Ha MHOYKHUTEIHU HATypalbHBIX
YHUCEeN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPpONOPIHUOHAIBHOCTH.

AJireOpanvecKme BbIpasKeHHU s

IlepeMeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomycTumble
3HaUYEeHUSl mNepeMeHHbIX. [IpencTaBneHne 3aBUCHUMOCTH MEXIY BEJIMYMHAMU B BUIE
dopmynbl. Beruncnenus no ¢dopmynam. IlpeoOpasoBaHne OyKBEHHBIX BBIPAKEHHIH,
TOKJIECTBEHHO paBHbIC BBIPAKEHUS, MTpaBUiia MPeoOpa3oBaHusi CyMM M MPOU3BEICHUH,
IpaBUJIa PACKPBITHS CKOOOK U MPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowriensl W MHOrowieHbl. CrteneHb MHorowieHa. CroXeHue, BBIYUTAHUE,
YMHOKEHUE MHOTOUYJIEHOB. DOpMYJIbl COKPAIIEHHOTO YMHOKEHHS: KBAAPAT CyMMBI U
KBaapar paszHocTu. Dopmyna pa3HOCTH KBajapaToB. Pa3iokeHne MHOrOUYJIEHOB Ha
MHOHUTENH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHUA, TIpaBWiIa MPeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM NIEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pELICHUE JUHEWHBbIX ypaBHeHUM. CocCTaBlieHHE YpPaBHEHHI MO YCIOBHIO
3a7a4u. PelieHue TeKCTOBBIX 3a4a4 C IIOMOLIBI0 YPABHEHUMN.

JluneitHOEe ypaBHEHHE C JBYMS TMEpEeMEHHbBIMH W ero rpaduk. Cucrema IByX
JMHEWHBIX YPaBHEHHM C IByMsI IepEeMEHHBbIMU. PellleHre cucteM ypaBHEHHM criocoooM
MOACTaHOBKU. [[puMepsl peneHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIBK CHCTEM YPAaBHEHHUM.

DOyHKUUN

Koopannata Toukn Ha mnpsmon. UucnoBble NMPOMEKYTKU. PaccrosiHne mexny
JBYMsI TOUKaMHU KOOPAWHATHOMN MPSMOI.

[IpsimoyronbHas cuctema koopauHat, oc OX u Oy. AGciucca u OpJuHATa TOYKU
Ha KOOpJIMUHATHOW miockocTu. [Ipumepsl rpadukoB, 3agaHHbiX (opmynamu. UrteHue



rpadukoB peanbHbIX 3aBUcUMOcTed. [lonsiTne pynkuuu. I'papuk ynknuu. CpolicTBa
¢yukuuii. Jlunerinas ¢ynkuus, e€ rpaduk. [padux ¢ynknuum y = |X|. I'paduyeckoe
pELICHUE TUHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHECHUM.

8 KIIACC

Yuciia ¥ BIYUCTCHUSA

KBaapatueiii kopeHb wu3 uyucna. [loHsTue 00 uHppalMOHATIBLHOM YHUCIE.
JlecsiTuuHble MPUOJIMKEHUS HppalMoOHaNbHbIX uuced. CBoicTBa apuMETHUYECKHX
KBaJpaTHBIX KOPHEH W UX MPUMEHEHHE K MPeoOpPa30BaHMUIO YHCIIOBBIX BBIPAXKEHUUN U
BBIUHCJIEHUSM. J|eliCTBUTENIBHBIE YHCIIA.

Crenens ¢ 1enapIM NokaszaTesnem U €€ ceorictBa. CTaHIapTHas 3alMCh YUCTA.

AJireOpanyecKue BbIpasKeHHU s

KBagpaTHslil TpEXUNEH, pa3710KEHUE KBAIPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anre6panueckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoi npodu. CroxeHnue,
BbIUMTAHHUE, YMHOXEHHUE, JeJieHne anreOpanyeckux aApobeil. PamnmonanbHbIe
BBIP@XKEHUS U UX MPeoOpa3oBaHUeE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmylia KOpHEH KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEeHHMH, CBOISIIMXCS K JMHEHMHBIM U KBaapaTHbIM. [Ipoctenmme
JIpOOHO-pAIlMOHANIBHBIE YPABHEHHUS.

['paduueckass uHTEpmpeTanuss ypaBHEHUH C JIBYMS NEPEeMEHHBIMH M CHUCTEM
JUHEWHBIX YpaBHEHHI ¢ JByMs [epeMeHHbIMU. [IpuMepbl penieHus cucreM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Perrenrie TeKCTOBBIX 3aj1a4 anreOpandyeckKuM CriocoOoM.

YuciioBple HEpaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpPaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJTHOW MepeMeHHON. CucTemMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

DOyHKUUMA

[lonstue ¢ynknuu. O6MacTh OMpeNeNeHUs U MHOXKECTBO 3HAYCHHH (DYHKIUU.
CnocoOsbI 3amanus QyHKIIUMA.

I'padux dpynkiuu. Yrenue cBoiicTB pyHkimu no e€ rpaduxy. [Ipumepst rpadukon
(bYHKITUH, OTpakaIoONIUX peaTbHBIC MPOIIECCHI.

OYHKIMY, ONKCHIBAIOIINE TPSIMYI0 ©  OOpaTHyl0  MPOMOPIHUOHAIHHBIC
3aucuMocTH, ux rpadukn. @yHkmpm Y = X2, ¥y = x3, y = VX, y=|x|. [paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Ymucia v BBIYUCTICHUSA

PaunonanbHble 4ucia, HMppalMOHAIbHBIE YHCIIA, KOHEUYHbIE U OECKOHEYHBIC
JeCATUYHbIE TpoOU. MHOXKECTBO JEHUCTBUTEIBHBIX YHCEII, IEUCTBUTEIbHBIC YUCIa KaK



OECKOHEYHbIE JECATHYHbIE ApoOH. B3aMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JI€HCTBUTEIBHBIX YUCEII U KOOPAUHATHOM MPAMOM.

CpaBHeHue  JEUCTBUTENBHBIX  4HUCeN,  apumeTudyeckue  JACUCTBUS  C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3smepbl 0OBEKTOB  OKpY)KAIOIIETO MHUpPA, JJIUTENBHOCTh IMPOIECCOB B
OKpPY’KaroIIEM MHpE.

[Tpubnmx€HHOoe 3HAUYEHUE BEIWYMHBI, TOYHOCTH NpuOMKeHus. OKpyrieHue
yucen. [[pukuka v oleHkKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUS M HEPABEHCTBA

JIuneitHoe ypaBHeHUE. PenieHrne ypaBHEHUH, CBOSIIIIMXCS K TMHEUHBIM.

KBanparHoe ypaBHeHue. PelieHwe ypaBHEHMM, CBOISIIIUXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. I[lpumepbl pelieHus ypaBHEHHUM TpPEeTbEW U YETBEPTOU
CTEINEHEN Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemiennie  apoOHO-paliMOHANIBHBIX ypaBHeHUH. PelieHne TEKCTOBBIX 3aaad
anredpanvyeckiuM METOJIOM.

VYpaBHeHHE ¢ JBYMs IEepeMEHHbIMH H ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YpaBHEHUN C JIByMsl MEPEMEHHBbIMHU. PellieHue cucTteM JIByX YpaBHEHHIA,
OJIHO U3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpod creneHu. ['paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJHOM INIepeMeHHOM. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHoM. KBaapaTHbie HepaBeHCTBA. ['paduueckas
UHTEpIIpEeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsl [IEPEMEHHBIMU.

DOyHKUUHA

Ksampatnunas ¢yskiusa, e€ rpaduxk u cpoiictBa. IlapabGoma, KoopIMHATHI
BEPIIUHBI TapaboJIbl, OCb CHMMETPHUH TTapadoJIb.

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

YucaoBbie MOCAEI0BATEIbHOCTH U POrPeccHu

[lonsiTHEe YMCIOBOM  MOCIENOBATENbHOCTH. 3aJaHHWE IOCJEI0BATEIbHOCTH
peKyppeHTHO# dhopMyno u Gopmymoi N-To wieHa.

Apudmernyeckas W reoMmeTpuyeckas mporpeccun. Dopmynsl N-TO  4iIeHa
apuPMETUIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne 4wieHOB apu(PMETHIECKON U TEOMETPUUECKON MPOTPECCUN TOUKAMH
Ha KOOPJIWHATHOW TUIOCKOCTH. JIMHEHHBIM W 3KCHOHEHUHMAIbHBIA pPocT. CIoKHBIS
MPOLECHTBHI.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MNpPOrpaMMbl Y4eOHOTro Kypca «Airedpar»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IPOSIBIEHUEM HMHTEpEca K MPOLIJIOMY M HACTOSILIEMY POCCUHCKOW MaTEMAaTHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JIOCTM)KEHHMSIM POCCHUHCKHUX MaTeMaTHUKOB M POCCHICKOI
MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO ATHUX JOCTHKEHUN B JPYrUX HAyKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00S3aHHOCTEN Ipask/laHWHA U pealn3alliy ero mnpas,
Npe/ICTaBIeHHEM O MAaTeMaTHYeCKHX OCHOBaxX (YHKIMOHUPOBAHMS Pa3IUUYHBIX
CTPYKTYp, SBJCHUH, NpOLEIyp TpaxaaHckoro oOmiecTtBa (Hampumep, BbIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXIEHHMIO DJTHUYECKHX MpoOJeM, CBSI3aHHBIX C
NPAKTUYECKUM MPUMEHEHHEM TOCTH)KEHUM HAyKH, OCO3HAHWEM Ba)KHOCTH MOPAJIbHO-
TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOW Ha AKTMBHOE YYacTHE B PpELICHUM MPAKTHYECKUX 3aaad
MaTEMaTU4YECKOM  HAIPaBICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MaTe€MaTU4YeCKOIo
o0pa3oBaHMd Ha MPOTSKEHUM BCEH JKHU3HM JUIsl YCHEIIHOM Npo¢ecCHOHANIBHOM
AESITEIPHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM HWHAMBHUAYAJIBHON TPAaeKTOPUM OOpa30BaHUSA M >KM3HEHHBIX IUIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  AMOLIMOHAJIBHOMY U ACTETHMYECKOMY  BOCHPUSATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyKICHUI, YMEHHIO BHJIETh
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauueld B  JCATEIIBHOCTM HAa  COBPEMEHHYIO CHCTEMY  HAay4yHBIX
IIPEICTABICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAHMEM MAaT€MaTH4YeCKOM HayKH Kak cQepbl 4YeI0BEUeCKOn
NEATENbHOCTH, 3TallOB €€ pPAa3BUTHA W 3HAYUMOCTH JUJISl Pa3BUTUS LMBHIM3ALMH,
OBJIAJICHUEM SI3BIKOM MaTEMaTUKH M MaTE€MaTU4YeCKOM KyJIbTypOHM Kak CpeICTBOM
MO3HAHUS MHUpa, OBJAJACHHEM [MPOCTEUINMMH HaBBIKAMU  MCCIIEIOBATENbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnMTAaHHE, G(OPMHPOBaHHE KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBIO PUMEHATh MaTEMAaTUYECKUE 3HAHUSI B MHTEPECAX CBOErO 3J0POBb4,
BEJICHUsI 3/10pOBOro 00pasa >KHU3HHU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIM PEXUM
3aHATHM W OTAbIXa, peryisipHas (Qu3uveckas aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKcuy, MPU3HAHUEM CBOETO IpaBa Ha OMIKUOKY M TAKOI'o e MpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluell Ha NMPUMEHEHHE MATEeMaTUYEeCKUX 3HAHUM I pelieHus 3ajad B
00JIaCTH COXPAHHOCTH OKPY>KAlOUIel cpejibl, IUIAHUPOBAHUS MOCTYIIKOB U OLICHKU HX
BO3MOXXHBIX TOCIEACTBUI JIJI1 OKpYXKalolleil cpefbl, OCO3HAHMEM TIJI00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanMs K W3MEHSIIOIIMMCH YCJOBHSAM COLMAJIBHOW M TPHUPOIAHOM
cpeabl:

TFOTOBHOCTBIO K JACHCTBUSM B YCIOBUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO NEeATEIbHOCTh, B TOM YHCIIE YMEHHUE
YUUTBCA y APYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM JI€ITEIbHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTUX;

HEOOXOIMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4yucie GOpMYIHpPOBATH
UJieH, MOHSATHUS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YUCJIE paHEe HEM3BECTHBIX,
0CO3HaBaTh Je(ULUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HaBATh CTPECCOBYIO CUTYAllMI0, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KakK BbI30B, TPEOYIOUIMM KOHTpPMEp, KOPPEKTHpPOBaTh INPUHUMAEMbIE
pelieHuss W JAeWcTBUsA, (GOpPMYyIUpOBaTh M OLEHUBAaTh PUCKM U  IOCIEACTBUS,
(bopMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AeMcTBUA:

e BBIBIATh M XapaKTePU30BATh CYIIECTBEHHBbIC TMPU3HAKA MATEeMATHYECKUX
OOBEKTOB, TIOHSTHHA, OTHOUIEHWH MEXKAy TMOHATUAMH, (HOPMYyIUPOBATH
OTIpENICICHHUs]  TOHSTHH, yCTaHABJIMBATh CYIIECTBEHHBI  MpHU3HAK
KIaccu(UKaIMi, OCHOBAHHUS [JIi OOOOIIEHUS U CpaBHEHUS, KpPUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIPUHUMATS, bopmMyIUpoOBaTH 151 npeoOpa3oBHIBATh CYXKJIECHUS:
yTBEPAUTEIbHBIE W OTpUIATEIbHbIE, €IMHUYHbIC, YAaCTHbIE U OOIIUe,
YCIIOBHBIE;

e BBUIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHS B
dakTax, TaHHBIX, HAOMIOJCHUSIX U YTBEPKICHUAX, MpeasiaraTb KpUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNN;



JienaTh BbIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIOUEHU 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUU (MpAMBbIE M OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO HECJOXKHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKuX (HaKTOB, BBICTPAUBATh apryMEHTALIUIO, IPUBOJUTH MPUMEPHI
U KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh CcHoco0 pelleHus ydeOHOM 3agaur  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauboJiee MOAXOAANUMUA C  YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTeIbCKIE AEMCTBUS .

UCIIOJIB30BaTh BOMPOCHI KaK MCCJIEA0OBATEIbCKUI HMHCTPYMEHT TO3HAHUA,
dbopmynupoBaTh  BOMPOCHl, (PUKCUPYIOIIME MPOTHUBOpEUHe, MpoliieMy,
CaMOCTOSITEJILHO YCTaHABJIMBATh UCKOMOE W JIaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMI0, MHEHUE,

OPOBOAUTH MO  CaMOCTOSITEIBHO  COCTaBICHHOMY IUIaHYy  HECIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHHE IO YCTAaHOBJICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOM;
CaMOCTOATENIbHO (OpMyTUpOBaTH OOOOIIEHUS M BBIBOJABI IO pe3yjibTaTam
IPOBENEHHOTO HAONIOIEHUs, WCCIEAOBaHUs, OLEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE IMPOLECCA, a TAKKE BBbIIBUTATh
NPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH  HEJIOCTATOYHOCTh W M30BITOYHOCTH HWH(POpMAIlUH, JTaHHBIX,
HEOOXOMMBIX JUTSl PEIICHUS 3a/1a4H,

BBIOMpATh, AaHAJM3UPOBATh, CHUCTEMATH3UPOBATH M  WHTEPIPETHPOBATH
UHQPOPMAITUIO Pa3INIHBIX BUIOB U (OPM TPEICTABICHUS;

BbIOMpaTh (OopMy MpeACTaBICHUS HHOOPMAIIUU U WLTIOCTPUPOBATH PEIllaeMble
3aJlayu CXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 nX KOMOUHAIUSIMU;
OIICHMBATh HAAEXKHOCTh WH(OOpPMAIMKM TO KPUTEPUSM, MPEITIOKECHHBIM
yuuTesIeM Wi chOopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KomMmyHuKaTHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYXKIEHUSI B COOTBETCTBUM C YCIOBHUSIMU U
HeasIMU OOILEHHUSI, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHHUS 110 XOAY PEIICHHUs 3a0a4u,
KOMMEHTHPOBATh MOJYYEHHBIN PE3YJIbTaT;

B X0Jle OOCYXJIEeHHsSl 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MON TEMBI,
npoOJieMbl, pelaeMoil 3a7auu, BbICKA3bIBaTh WJIEH, HAIICJICHHBIE Ha IOMUCK
pELICHUs, COMOCTABIATh CBOU CYXKICHHUS C CYXICHUSMHU JAPYTMX YYaCTHHUKOB



nuasnora, oOHapyKUBaTh pa3IMyue U CXOJICTBO MO3UIUH, B KOPPEKTHOU hopme
dbopmMynUpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

e TPEACTABIATH PE3YJbTAaThl PEIICHUS 3aJaud, DKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIuTOPUH;

e TIOHMMAaTh M HCIMOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYAIbHOM
paboOTHI NP PEIICHUU YIEOHBIX MATEMATHUYECKUX 3a/1a4;

e TMPUHUMATH II€JIb COBMECTHOW JESATEIbHOCTH, IUJIAHUPOBATH OPraHU3AIUIO
COBMECTHOU pabOThI, pacrpeessTh BUIbl padoT, TOrOBapUBATLCS, 00CYKIATh
MPOILIECC U Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e Y4aCTBOBaTh B IpymnmoBbIX (hopmax paboThl (0OCYXKIeHUs, 0OMEH MHEHUSIMH,
MO3TOBbIE INTYPMBI W JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C JAPYTMMH WICHAMH KOMAaHbI, OIEHUBATh
KauecTBO  CBOET0  BKJIaga B  OOMMH  MOPOAYKT TIO  KPUTEPUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aHUMOCHCTBHUSI.

Pery/isiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

e CaMOCTOSITEJIPHO COCTaBJIATH IUJIaH, AJITOPUTM pelieHus 3afadyu (WId ero
4acTh), BBIOMpATh CHOCOO peIIeHHs C YYETOM HUMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BApUAHTHI
pelieHnii ¢ y4éToM HOBOW MHGOPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:

e BIIAJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS TpOIecca U pe3ysbTara
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

e TMpPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PEIICHUM 3aJ]layH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pe3yJibTaTa JACSATEIbHOCTH IOCTABICHHOW ULEIU U
YCIOBUSAM, OOBSICHATh NPUYMHBI JOCTHKCHUS WIH HEIOCTIDKCHUS IICIH,
HAXOJUTh OLIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy o0yuenus B 7 kjacce o0y4aroniuics MOJIyYuT CAEAYIOLUME NPEeIMETHBIC
pe3yJIbTaTHhI:

Yucsa 1 BBIYUCICHUSA

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

HaxonuTh 3Ha4eHUs1 YNCTOBBIX BBIPAXKEHUH, IPUMEHSITh PA3HOOOPA3HbIE CIIOCOOBI
1 IpUEMBI BBIYUCIICHUS 3HAYEHUH IPOOHBIX BBIpaKEHUHU, COJIEpHKAIUX OOBIKHOBEHHBIC
U JIECATUYHBIE IPOOH.



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

CpaBHUBATH U YIIOPSJOUYUBATH PALIUOHAIIbHBIC YUCTIA.

OKpyrIJITh yncCna.

BoINOMHATh NPUKUAKY W OLEHKY pe3yjbTaTa BHIYUCICHUM, OLICHKY 3HAYEHUM
YUCJIOBBIX BBIP@KEHHUU. BBHITIONMHATE HEUCTBUS CO CTENEHSMH C HaTypajlbHBIMU
ITOKA3aTEIISAMH.

[IpuMeHsT, TPU3HAKK JEIUMOCTH, PA3JI0KEHHE Ha MHOXHUTEIM HATypalbHBIX
YHUCEN.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, TMPOMOPIMOHATLHOCTHIO  BEJIWYWH, TMPOLEHTAMHU, HWHTEPHPETUPOBATH
pe3ynbTaThl peHieHus 3ajad ¢ y4€TOM OTpaHMYEHHH, CBA3aHHBIX CO CBOWCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKue BbIpasKeHHU s

Hcnonb3oBaTh anredOpanyecKkyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, PUMEHATH €€ B
npolecce OCBOCHHs y4eOHOro MaTepuaa.

Haxonuth 3HadueHuss OYKBEHHBIX BBIPOKECHMM TIpU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BrimoniHaTs npeoOpa3oBaHus 1LEJIOTO0 BBIPAXKEHUS B MHOTOYJIEH TPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

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

Ocy1iecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOXHUTEIHU C TOMOIIIBIO BBIHECEHUS
3a CKOOKHM OOIIEro MHOXHTEJS, TPYNITUPOBKH ClIaraeMbIX, NPUMEHCHHS (HOpMYII
COKpAILIEHHOTO YMHOXEHHUS.

[TpumensaTs npeoOpa3oBaHUsl MHOTOWICHOB IS PEIICHUS Pa3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C€ HATypaJdbHBIMM IOKAa3aTEsAMU  JJIS
peoOpa3oBaHs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, IPUMEHSA IIpaBuia
nepexojia OT UCXOJHOT0 YpaBHEHHUsI K paBHOCHIbBHOMY eMy. [IpoBepsTb, sIBIsIETCS Jin
YHUCJIO0 KOPHEM YpPaBHEHUSI.

[IpumensTe rpaduyeckue METOJIbl MPU PELICHUH JIMHEWHBIX YpPaBHEHUM U HX
CUCTEM.

[TonOupaTs puMeEpHI Map YHCEI, SBISIONUXCS PEIICHHEM JTUHEHHOTO YpaBHEHUS
C ABYMSI IEPEMEHHBIMH.



Ctpouth B KOOPJIMHATHOM IUIOCKOCTH rpauK JUHEHHOrO YpaBHEHUS C JIByMs
NEePEMEHHBIMH, MOJIb3YSICh TPa(UKOM, IPUBOAUTH MIPUMEPHI PELICHUSI YPABHEHMUS.

Pemrate cucTemMbl IByX JMHEWHBIX YpPaBHEHHHM C JIByMs NEPEMEHHBIMH, B TOM
quciie rpauuecKu.

CocTaBiATh M pelIaTh JIUHEMHOE YPABHEHUE WJIM CUCTEMY JIMHEWHBIX YPAaBHEHUU
[0 YCJIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
IIOJIy4YEHHBIN pe3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATAaM, JIy4HM, OTPE3KH, MHTEPBAJIbI, 3aIlMCHIBATH YHUCIIOBBIE IMPOMEXKYTKHM Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh Irpaduku TUHEHHBIX QYyHKUIUNA. CTpouTh rpaduk GyHKIUMU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO PYHKIMNA U3BECTHBIE 3aBUCUMOCTH MEXKy BEITMUUHAMU:
CKOpPOCTb, BPEMSI, pacCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
Bpemsi, 00bEM paboTHI.

HaxoauTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduueckuii crnoco0 TMNpeACTaBICHUS W aHamu3a HWHGPOPMAIINH,
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

Hcnonb30BaTh HayaJlbHBIE MPECTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEI
JUIs CpaBHEHMsI, OKPYIJICHHUS U BBIYMCICEHUH, W300paxkaThb JIeHCTBUTEIbHBbIE 4YHCIIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOTO KBAaJIpPAaTHOTO KOpHS, HAXOIUTh
KBaJI[paTHble KOPHH, HCHOJb3YyS MpPH HEOOXOIUMOCTH KaJbKyJATOpP, BBIIOJHATD
npeoOpa3oBaHus BBIPAXKEHUH, COAEpKallluX KBaJpaTHbIE KOPHH, MCIOJb3Ys CBOMCTBA
KOpHEM.

Hcnonp30BaTh 3amucu O0JIBIINX U MAJIBIX YUCEII C MOMOUIBIO JECATHUHBIX ApoOei
u creneHeit uncna 10.

Auredpanyeckue BbIpaKeHUA

IIppuMeHATP  MOHATHE  CTENEHM C  LEIbIM  IIOKa3aTeleM,  BBIINOIHATH
npeoOpa3oBaHus BIPAXKECHH, COIEPIKALIUX CTETICHH C LEJIBIM TIOKa3aTeeM.

BbIMOTHATE TOXAECTBEHHbIE NPEe0Opa30BaHUsl PALMOHATIBHBIX BBIPAXKEHUH Ha
OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOUJICHAMH U aIre0panyecKuMu ApoOsSMHU.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKHUTEIH.



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

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHeliHBIE, KBaJgpaTHBIE YPaBHEHUS M pPalMOHAIBHBIE YpPaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMU.

IIpoBoaUTE MpOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUW, B TOM
yucjie C MNpUMEHEHHEeM TrpadHuuecKux MpeAcTaBieHul (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIICHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoUee).

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

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

DyHKUUHA

[Tonumate W UCMONBL30BaTh (DYHKIMOHAJIBHBIE TIOHITUS M S3bIK (TCPMUHBI,
CUMBOJIMYECKUE O0O03HAuUCHUsI), OMPEACNATh 3HadeHWe (QYHKIUU 10 3HAYCHHIO
apryMeHTa, OnpeessaTh CBOMCTBa GYHKIMU 10 €€ Tpaduky.

Ctpoutsb rpaduku djaeMeHTapHbIX QYHKIIUNA BUJIA:

y=k/X,y = X2,y = X3,y = [X|, ¥ = VX, ONIHCHIBaTH CBOICTBA YHCIOBOH (yHKIMH
o e€ rpaduxy.

K xoniy oOydenus B 9 kiacce oOy4aronifiicsi MoIy4yuT CIEeAYIOUUE MPEAMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYUCTCHUSA

CpaBHUBATh U YIOPSAAOUYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BreimonHaTs apudMeTndeckue NEeWCTBUS C PallMOHAIBHBIMU YHUCJIAMH, CodYeTas
YCTHBIE W TIMCBMEHHBIC IIPUEMBI, BBINOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YUCIIAMHU.

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

OKpyrnisiTh  ACUCTBUTENIBHBIE  YHWCIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE W KBaApAaTHBIE YPABHEHMS, YPABHEHHUsI, CBOISIIMECS K HHM,
npocTeime ApoOHO-paAIMOHAIbHBIE YPABHEHUSI.

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

Pemiath TekCTOBBIE 3aauM AIreOpandeckuM CrocoOOM € MOMOIIBIO COCTaBICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.



IIpoBOaUTE MpOCTEUIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUM, B TOM
quclie ¢ NPUMEHEHHEM TrpaduyecKux MNpeCcTaBIeHUuN (yCTaHAaBIMBaTh, UMEET JIH
YpaBHEHHUE WK CUCTEMA YPaBHEHUH PEIIEHUs, €CITU UMEET, TO CKOJIBKO, U IpoUee).

PemaTp nuHeiiHbIe HEpABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXaTh PEIICHHE
HEPABEHCTB HA YHCJIOBOM IPSAMOM, 3alIMChIBATH PEIICHUE C IOMOLIBI0O CUMBOJIOB.

Pemate cucTeMBbl JIMHEHMHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIKOYAIOIIME
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTb PEIICHHE CUCTEMbl HEPABEHCTB HAa YHMCIOBOM
IIPSIMOM, 3aIIMCHIBATH PEUIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHbIX 3a1a4.

DOyHKUUH

PacriozHaBaTh (QyHKIMM M3y4eHHBIX BHAOB. [loKa3biBaTh CcXeMaTHYECKU

pAacIoIoKEHHE Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKImA Buaa: ¥ = 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 (yHKLUHIO 10 (QopMmyse, NPUBOAUTH IPUMEPHI
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 3amauu, CBA3aHHBIE C YMCIOBBIMU IMOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE
3aJaud M3 peaJbHOW JKM3HU (C HCIIOJIb30BAHHMEM KaJIbKYJSATOpa, IH(PPOBBIX
TEXHOJIOTHU).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0
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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 Berauciienns. CTeneHb ¢ eTbIM 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

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHU U https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHCcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6moreka [IOK
5 O 16 1
Y https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
HCIOBBIC HOCICAOBATEIBHOCTH https://m.edso0.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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