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IHosicHUTEILHAA 3aNNCKA

Anrebpa sBIsIETCS OJJHUM U3 OTIOPHBIX KYpPCOB OCHOBHOT'O O0IIIET0 00pa30BaHUs:
OHa 00ecleurBaeT U3yYeHUE JIPYTUuX TUCHUIUINH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJI MIPOI0JKEHUS 00pa30BaHUS U
B TOBCEAHEBHOW KHU3HU. Pa3zButne y 0OOyYaromMXcsi HAyYHBIX MPEACTaBICHUN O
MIPOUCXOXKJICHUA W CYITHOCTH alreOpandecKux aOCTpaKIui, CIoco0e OTpaKeHUs
MaTeMaTUYECKOW HAayKOW SBJICHUNW W TPOLECCOB B MNPUPOJE M OOLIECTBE, POJIH
MaTEMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM IMO3HAHUM U B TIPAKTUKE CIIOCOOCTBYET
(GhOpMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS M KAUECTB MBILUICHHS, HEOOXOAUMBIX JJIs
aJanTayy B COBpEeMEHHOM (P poBoM obmiecTBe. M3ydeHue anreOpsr oOecrednBaeT
pa3BUTHE yMEHHS HAOII0aTh, CPaBHHUBATh, HAXOIWUTH 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTU MBIIUIEHUSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHU
JOEUCTBUSL W BBIBOJBL, (POPMYJIMpPOBaTh YTBepkaeHUs. OcBoeHue Kypca anreOpbl
o0ecneunBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHHUS] 00yYaronXCs: OHU UCHOIb3YIOT
JNEAYKTUBHbIE M WHAYKTHBHBIE pacCyXIE€HHs, OO0O0OIIEHWE W KOHKPETH3aLUIO,
abcTparupoBanre W aHaioruto. OO0yueHue anreOpe MpeanosaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEIIBHON JESATENIbHOCTH O0YyYaIoIUXCs, O3TOMY CaMOCTOSTEIbHOE
pellIeHue 3aa4 SBISETCS peanu3aleil 1esTeIbHOCTHOIO MPUHLIKIIA O0yUEHUsI.

B ctpykType nporpammel yueOHOro Kypca «Airedpa» Ajis OCHOBHOTO OOLIErO
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE JIMHHH:
«Uucna ©  BBIYUCHEHUS», «ANTeOpanvyecKkue BBIPAKECHUS», «YPpaBHEHUS U
HepaBeHCTBa», « PDyHKIHn». Kaxnas U3 3TUX cOAEpKaTeIbHO-METOINYECKUX JIMHUM
Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUYEHHUs Kypca, B3aUMOJEHCTBYS C IPYTUMHA
ero JUHUAMH. B Xone wu3ydeHus y4dyeOHOro Kypca OOydyaromUMCs HPUXOIUTCS
JIOTUYECKH PACCYXAAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3HU C
3TUM B MpOrpaMMy yudeOHOro Kypca «AureOpa» BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TMPEACTaBICHHBIE BO BCEX OCHOBHBIX paszJenax MaTeMaTH4eCKOro
oOpa3oBaHUsI W  CIOCOOCTBYIOIIME  OBJIQJICHUIO  OOYYaIOIIUMHUCS ~ OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCcKoro s3bika. ComepkKaTeabHOM W CTPYKTYPHOMU
OCOOCHHOCTBHIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
XapaKTep.

Conepxanue TMHUU «HKcla U BBIYUCICHUS» CITYKUT OCHOBOM JJ1 JaIbHEUIIIEro
M3Y4YEHUsI MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAlOLIMXCS JIOTHUYECKOIO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS TOJb30BaThCsl ANTOPUTMAMHU, a TaKKe
NPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJISi TOBCEAHEBHON KU3HU.
Pa3BuTHe MoHATHS O YHClIe HA YPOBHE OCHOBHOI'O 00IIero oO0pa3oBaHUs CBS3aHO C
paloHaIbHBIMU U UPPALMOHATIBHBIMU YHCIIaMU, (POPMUPOBAHUEM IIPEICTABICHUM O
JNEHUCTBUTEILHOM YHCJE. 3aBEepIICHUE OCBOCHHUS YMCIOBOM JIMHMM OTHECEHO K
cpeaHeMy oOleMy 00pa30BaHHUIO.



ConeprkaHue IByX aireOpandyeckux JIMHUN — « AJreOpanyecKue BhIPAXKEHUs» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Y OOYyYaIOIIUXCS
MaTEMaTUYECKOro armapaTa, HeoOXOJIMMOro [Isl peIleHUs 3a7ad MaTeMaTHKH,
CMEKHBIX TIPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmiero obOpa3zoBaHusl y4eOHBIM MaTepuana TPYHNIUPYETCS BOKPYT PallMOHATBHBIX
BBIpOKEHUU. AJreOpa JEMOHCTPUPYET 3HAUYCHHE MATEMaTUKH KakK s3bIKa JUJIs
NOCTPOCHHSI MAaTEMATUYECKUX MOJIEJIEH, OMUCAHUS MPOLIECCOB U SIBIICHUI PEaJIbHOIO
Mupa. B 3amaum oOydyeHuss anreOpe BXOIAT TaKKe JajbHEHIIEe pa3BUTHE
AITOPUTMHYECKOTO MBIIUIEHHS, HEOOXOIMMOI0, B YaCTHOCTH, JJII OCBOCHHS Kypca
uHOOpMATHKHA, W  OBJAJCHUE  HAaBBIKAMU  JICAYKTUBHBIX  PACCYKIICHUHU.
[IpeoOpazoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHUIO BOOOpPAKEHUS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRY.

Conepxanve (QyHKIMOHATBLHO-TPAPUUYECKONW JMHUU HAIEJIEHO Ha IMOJy4YeHHUE
00y4YaroImMUMUCS 3HaHUN 0 PYHKIMIX KaK BaKHEUIIEH MAaTEeMAaTHUYECKON MOJIENH IS
OMHCAHUS M MCCIEOBAaHUSA PAa3HOOOpA3HBIX MPOIECCOB U SIBICHUW B MPUPOJE U
obmiectBe. M3yueHne mMarepuana ciocoOCTBYET Pa3BUTHUIO Y OOyYaIOLIUXCS YMEHHUS
HCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (OPMUpOBAHUE MPEICTABICHUNA O
pOJIM MAaTEMATUKHU B PA3BUTUM LIUBUIIU3AINU U KYJIbTYPBHI.

CornacHo yueOHOMY IJ1aHy B 7-9 Kitaccax uzydaetcsi yaeOHbIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3lieNibl cojepxanusd: «Yucna wu
BBIYUCIICHUS», «AJITeOpandeckue BbIpAXEHUS», «YPAaBHEHUSI U HEPABEHCTBaAY,
«DyHKIIUN.

Ha usyuyenue yuebHOro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce —
102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kiacce —
102 gaca (3 yaca B HE/IEIIO).



Conep:xanue 00y4eHUs
7 kJacc

Yuciia v BBIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUUHBIE, IEPEX0] OT OAHOM (POPMBI 3a1nucu Apoodei
K apyroi. IIoHATHE panMOHAIBPHOIO YMCla, 3alUCh, CPABHEHHE, YIIOPSIJAOYMBAHUE
palMoHalIbHBIX 4Yncen. Apu(METHYECKHE ACUCTBUA C PALUMOHAIBHBIMU UYHCIAMH.
Pemenue 3a1a4 u3 peayibHOM NPAKTUKHA HA YacTH, HAa JpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTENEM: OIpPEACIICHHE, NpeoOdpa3zoBaHuE
BBIPQXKEHUI HAa OCHOBE OIpENEICHMs, 3aluch OoNbpIIMX uucen. [IpoueHTsl, 3amuch
IOPOLEHTOB B BUJE ApoOM M IpoOM B BUAE MPOLEHTOB. TpU OCHOBHBIE 3aJaud Ha
IIPOLIEHTHI, PEIICHNE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IprMeHenne MPU3HAKOB JEITMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATyPAJIbHBIX
quCell.

PeanpHble  3aBHCMMOCTM, B  TOM  4ucie @psMas W oOpaTHas
[IPONIOPLIMOHAIIBHOCTH.

AJire0OpanvecKkue BbIpaKeHUs!

[lepemMeHHBIE, YMCITIOBOE 3HAYECHHE BBIPAKECHHS C NEPEMEHHOMN. JlomycTumblie
3Ha4YeHUA NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAYy BEIMYMHAMU B BUJIEC
¢dopmyibl. Beruncnenuss no ¢opmynam. IIpeoOpa3oBanrue OyKBEHHBIX BbIPaXKEHHH,
TOXKJECTBEHHO paBHbIE BBIPAXKEHMs, IMpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OpHounensl 1 MHOrouwieHsl. CrteneHb MHOrowieHa. ClioKeHHE, BbIUMTAHUE,
YMHOXE€HHE MHOTOWICHOB. POpMYIIbl COKPAIIEHHOTO YMHOXKEHUA: KBaAPaT CYMMBI U
KBazpaT pasHocTH. Popmysia pa3HOCTH KBaApaTtoB. Pa3nokeHHe MHOTOWICHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IMpaBWiia MPeoOpa3oBaHUsS YpaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIE€HUE YPABHEHUN MO YCIOBUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPAaBHEHUM.

JIluneliHOe ypaBHEHHE C JBYMs NEepeMEHHBIMU U ero rpadux. Cucrema IBYX
JIMHEMHBIX YPAaBHEHUM C JBYMs II€pEMEHHBIMHU. PelleHue cucreM ypaBHEHUU
CII0cOO0M NOJCTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOIIBIO CUCTEM
YPaBHEHUM.

DOyHKIUU

Koopaunara toukn Ha mpsimor. UucmoBble NpoMexyTKU. PaccTosiHue Mexnay
IBYMS TOYKAMU KOOPAUHATHOU IIPSAMOM.

[IpssmoyrosbHas cuctema koopauHat, ocu OX u Oy. Abciucca u opiuHaTa TOYKU
Ha KOOpJuHATHOU miockocTH. [Ipumepsl rpadukos, 3aganHbix hopmyiaamu. YreHue



rpadukoB peanbHbIX 3aBUucuMocTel. [lonstue pynkuuu. ['paduk pynknuu. CBoiicTBa
byukui. Jluneinas Gyukuus, e€ rpaduk. I'paduk dynkiuu Y = |X|. I'padudeckoe
pEIIEHNUE JTUHENHBIX YPABHCHUN U CUCTEM JIMHEWUHBIX YPAaBHEHUM.

8 kiacce
YucJia v BbIYMCJICHUAA

KBagpatHeiii kopeHb u3 uuncna. lloHdarne 00 uHppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UppalUOHANbHBIX uncesl. CBOMCTBA apU(PMETUUECKUX
KBaJIpATHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUHN U
BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YHUCIIA.

CreneHb ¢ LeTbIM MOKa3aTeneM U e€ cBokicTBa. CTaHAapTHAS 3alKUCh YHCIA.

AJredpanveckue BbIpaKeHUs

KBazpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOWCTBO —aireOpandecko JpoOwu.
CnoxxeHnue, BbIUMTAHUE, YMHOXKEHHUE, [eJeHHe  anredpandyeckux JaApoOei.
PannonanbHble BhIpaXXEHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHus U HEPpaBeHCTBA

KBanpaTtHoe ypaBHeHHe, (popMylia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemienne ypaBHeHUH, CBOIAIIMXCS K JIMHEWHBIM U KBagpaTHbIM. [Ipocrenmue
JTpOOHO-paIlMOHATIBLHbBIE YPaBHEHUS.

I'padrueckass uHTEpHIpeTalUsl YpaBHEHHM C ABYMS NEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpPAaBHEHUU C JBYMsS IepeMeHHbIMU. lIpumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aja4 anredpandeckum crocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ ONHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DOyHKUNHA

[lonsitne pynkuuu. O6IaCTh ONMpEAeTeHNUS U MHOKECTBO 3HAYCHUN (YyHKIHUU.
Crnioco0Obl 3aanus PyHKIIHIA.

I'padpux Pynknuu. Yrenne cBOHCTB (PyHKuuuM mno e€ rpaduky. Ilpumepsr
rpaduKoB GYHKIMMA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.

OYHKIMK, ONKCHIBAIOIIME MPAMYHO M OOpaTHYIO MPONOPLUUOHAIBHbBIE
3aBrcHMocTH, ux rpadukn. Oyukumn Y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pELIEHNE YPAaBHEHUN U CUCTEM YPABHECHUU.

9 kJacc
Yucia v BBIYUCJICHUA

PanmonanpHple 4ncia, UppalUOHAJIbHBIE YWCIIA, KOHEYHBIE M OECKOHEUHBIE
JEeCATUYHBIE 1poOH. MHOXKECTBO JEHCTBUTEIBHBIX YNCEN, ACHCTBUTENBHBIC YACIIA KaK
OEeCKOHEYHbIE ACCATHYHbIE ApOoOM. B3anMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIIBHBIX YMCEIl U KOOPAUHATHOU MPSIMOM.



CpaBHeHHME  JCUCTBUTENBHBIX  YHUCEN, apupMETHYECKue JeUCTBUS  C
NENCTBUTEIBHBIMU YUCIAMU.

Pa3smepsl 0OBEKTOB OKpYXKAlOLIErO0 MHpPA, JIUTEIBHOCTh TMPOIECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnmxEHHOE 3HAUYEHUE BEIUYMHBI, TOYHOCTH NpUONMKeHUs. OKpyriieHue
yucen. [Ipuknka u olieHKa pe3yJbTaToB BHIYUCICHUIA.

YpaBHeHUS U HEPABEHCTBA

JInneriHOe ypaBHEHME. PenieHne ypaBHEHNM, CBOJSIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpuMmepsl pemieHus ypaBHEHHUW TPETbEU W 4YETBEPTOU
CTEIECHEN pa3ioKEHUEM Ha MHOKUTEIH.

Pemenne napoOHO-pallMOHANIBHBIX ypaBHEHUMW. PelieHne TEKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

YpaBHeHue ¢ AByMsl MEpeMEHHbIMU M ero rpaduk. Pemenue cucteM IByx
JUHEWHBIX YPaBHEHUHN C ABYMs NEPEMEHHBIMU. PellleHHe CUCTEM ABYX YpaBHEHHIA,
OJIHO M3 KOTOpBIX JIMHEWHOe, a Jpyroe — BTOpod creneHu. [paduyeckas
MHTEPIIPETals CUCTEMbI YPABHEHU C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 33/1a4 aNreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOW IepemMeHHOW. PemenHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IniepeMeHHOM. KBaapaTHble HeEpaBEHCTBA.
I'paduueckass wuHTEpHpeTalis HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkmus, e€ rpabuk u cBoictBa. [lapabona, xoopAauHATHI
BEPIINHBI 1apaboIIbl, 0Ch CAMMETPHH 1TapadoJIbI.

I'padukn dyuxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

YucsoBble M0CI€10BATEILHOCTH U MPOTPECCUH

[loHATHE 4YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
pEKyppeHTHOH dopmMynon U Gopmysoi N-ro yieHa.

Apudmernueckass U reomeTpuueckas mnporpeccuu. DopMmynbl N-ro  YieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUit, CyMMBI TIEPBBIX N UJICHOB.

N3o00pakeHrne 4YiIeHOB apu(METHUECKOW W TEOMETPUYECKON mporpeccuit
TOYKaMHU HA KOOPJMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCIIOHEHIMAJIBHBIM POCT.
Ci10HBIE IPOLIEHTBHI.



Ilnanupyembie pe3yibTaThl OCBOCHUS Y4€OHOT0 MpeMeTa
JIMYHOCTHBIE Pe3yJabTAThl

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS IIPOrpaMMbl YUeOHOTO Kypca «Anredopay
XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBJIEHUEM MHTEpECA K MPOUIJIOMY U HACTOSIIEMY POCCUMCKON MaT€MaTHKHU,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSAM POCCUMCKAX MAaTEMAaTUKOB U POCCHMCKOM
MaTE€MaTHYE€CKOW IIKOJIbI, K MCMOJIb30BAaHUIO 3TUX JOCTHKEHHUM B APYTUX HAyKaxX U
PUKJIAIHBIX cdepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEH TIpakJIaHWHA U pealu3alli ero
IpaB, NMPEJICTaBICHUEM O MATEMAaTUUYECKHUX OCHOBAaX (DYHKIIMOHUPOBAHMS Pa3IMYHBIX
CTPYKTYp, SBICHHM, TPOIEAYp TpakKIaHCKOro oOIecTBa (HampuMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKAM MPUMEHEHUEM TIOCTHKEHUIA HAYKH, OCO3HAHUEM BAXKHOCTH MOPaJIbHO-
ATUYECKHUX MPUHIUIIOB B JEATEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacTHE B pPEIICHUHW MPAKTUYECKUX 3ajad
MAaTEMATUYECKON  HAIPABICHHOCTH, OCO3HAHUEM BaXXHOCTHU MaTE€MAaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEW KU3HU I YCHEIIHOM MpodecCHOHATBHOU
NEATeIbHOCTY W Pa3BUTUEM HEOOXOJAUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM H
MTOCTPOCHUEM HHIWBHIYAJbHONW TPaeKTOPUU 0Opa30BaHUS U KU3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  DMOIMOHAJBHOMY UM  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayu, pEIICHUH, pacCyXJICHUH, YMEHUIO BHUJICThH
MaTE€MaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpPUEHTAIIMEd B JCITEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKA, MPHUPOJbLI U
oOmiecTBa, IMOHMMaHWEM MaTeMaTHYCCKOM HayKh Kak cdepbl 4YeIOBEYSCKOU
NEATEIbHOCTH, ATAllOB €€ Pa3BUTHUS M 3HAYMMOCTHM [IJI1 Pa3BUTHUS LMBUIM3ALINH,
OBJIQJICHUEM S3bIKOM MATEMAaTHKA M MaTE€MaTUYECKOW KYJIbTYpOW KakK CPEICTBOM
TO3HAHMWS MHUpPA, OBJAJACHUEM MPOCTEHIIMMHM HaBBIKAMU HCCIIEIOBATEIbCKON
JeSITeIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMUpOBaAHHME KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIarOnoJIyYns:

FOTOBHOCTBHIO MPUMEHITh MATEMAaTHUUYECKHE 3HAHUSA B MHTEpPECAX CBOETO
3I0POBbSI,  BEACHUS  3J0pOBOTO  oOpa3a  KW3HU  (3I0pOBOE  TMHTaHUE,
cOaJTaHCUPOBAHHBIN PEKUM 3aHATHIA U OT/IbIXA, PETYJIsIpHas GU3NYeCcKasi akKTUBHOCTb ),



c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOEro IMpaBa Ha OLIUOKY U
TAKOI0 K€ IIpaBa APYyroro 4ejioBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHNE:

OpUEHTAIIMEN HA MPUMEHEHUE MATEMAaTUUYECKUX 3HAHUM Ui PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXAIOIIEH Cpebl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKU UX
BO3MOJKHBIX TIOCJICICTBUH ISl OKPYXKAIOIIeH Cpeabl, OCO3HaHHWEM TIJI00aJIbHOTO
XapakTepa dKOJOTHUYECKUX TTPOOJIeM U MyTel UX PeIICHUs;

8) amanranusi K M3MEHAKINMMCH YCJIOBUAM COLUAJIBHOW U NPHPOTHON
cpeasbl:

FOTOBHOCTBIO K JIEMCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEM KOMIETEHTHOCTH YE€pe3 MPAKTHYECKYIO JESITEIbHOCTh, B TOM UYMCIE
YMEHHE YUYUTHCS Yy APYTUX JIFOJICH, MpHOOpETaTh B COBMECTHOM JEATEIbHOCTU HOBBIC
3HAHMUS, HABBIKA U KOMIIETEHLIMU U3 OTBITA IPYTUX;

HEOOXOJIMMOCThIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUW, B TOM YHUCJE
hopMyJIMpOBaTh HUJICH, TTOHATHS, THUIOTE3bl 00 00BEKTAX M SBJICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaThb  JCPUIUTHI  COOCTBEHHBIX 3HAHUW W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTyallMI0 KaK BbBI30B, TPEOYIOIMHMI KOHTPMEp, KOPPEKTUPOBATH MNPUHUMAEMbIC
pelieHus W JAeHCTBHSA, (GOPMYJIUpPOBaTH M OIICHUBATh PHUCKH M IOCJEIACTBHUS,
hopMHUPOBATH OIBIT.

MeTanpeaMeTHblIe pe3yJbTAThI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC IMPU3HAKH MaTEMaTHUYCCKUX
00BEKTOB, TIOHATHHA, OTHOIICHUH MEXIY TOHITHAMH, (HOPMYIUPOBATH
OmpenencHUsT  TOHATHUH,  yCTaHABIMBAaTh  CYIIECTBEHHBIA  MPU3HAK
KJIaccu(pukanyyu, OCHOBaHUA i OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
IPOBOJIUMOTO aHAJIH3a;

e BOCIpPUHUMATH, (OPMYJIUPOBATH H  MPEOOPA3OBBHIBATH  CYXKICHUS:
YTBEPAWTEIIbHBIE W OTpHUIATEIbHBIC, CIAWHWYHBIE, YacTHbIE M O0OIIHe,
YCIJIOBHBIE;

e BBISBIIATh MATEMATUYCCKHE 3aKOHOMEPHOCTHU, B3aUMOCBS3U U MPOTHBOPEUHS
B (haKkTax, MaHHBIX, HAOMIOACHUSAX U YTBEPXKIACHUSIX, NPEIaratbh KpUTCPUU
TS BBISIBJICHHSI 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

e JeNnaTh BBIBOJABI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIIOUCHHM, YMO3aKIIIOUCHUI 110 aHAJIOTHH;

e pa30upaTh MOKa3aTelbCTBA MAaTEMAaTUYECKHX YTBEPXKIACHUU (MpsIMbIE U OT
IIPOTHUBHOTO), TPOBOJUTH CAMOCTOSITEIBPHO HECIIOKHBIC JT0Ka3aTelIbCTBA



MaTeMaTUYeCKUX  (PAKTOB, BBICTpaMBaTh APrYMEHTALMIO, MPUBOAMTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY XK ICHUS;
BBIOMpaTh CIOCOO pelreHus y4dyeOHOM 3amaun  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEILCHUS, BbIOUpATh HauOoOJee MNOAXOASANMIA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATENbCKUNA WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh BONPOCHL, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MpolIeMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U IaHHOE, ()OPMUPOBAThH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH MO CaMOCTOATENbHO COCTaBJIEHHOMY IUJIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOObIIIOE HCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEMN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pPeE3yjibTaTaM
OpOBEAEHHOIO HAOIOJACHUS, HCCIEIOBaHUs, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOYKHOE pAa3BUTHE IIpoOlEcca, a TaKXKe BbIIBUIaTh
MPEIMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH  HEJOCTATOUYHOCTh M M30BITOYHOCTh HH(OpPMAlLMU, JIaHHBIX,
HEOOXOAUMBIX JUIsl pEIICHUs 3a/1a4H;

BBIOMpPATh, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATH M HWHTEPHPETUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHUS;

BBIOMpATh (OpMy TpeacTaBlieHUs UWHGOpPMAIMM M WUIIOCTPUPOBATH
peraemMbie  3aJaud  CXeMaMH, JuarpaMMaMiy, WHOW Tpadukod U uxX
KOMOMHAIIMSIMU;

OLICHMBATh HAAE&KHOCTh HMH(POPMALMU 1O KPUTEPHUSIM, HPEIII0KEHHBIM
YUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

BOCIIPUHUMATH U (hOPMYIUPOBATH CYX IACHHUS B COOTBETCTBUU C YCIOBUSIMH U
1EeIsIMU OOIIEeHNs, SICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX Y TUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUA IO XO1y PEIICHUS 3a1a4H,
KOMMEHTUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B X0/l 00CYX/IeHHs 3a7jaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMO TEMBI,
MpoOJIEMBI, PENIaeMON 3a/laui, BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha TOUCK
pELIEHNs, COTIOCTABIIATh CBOU CYXAECHUS C CYKICHHUSIMU IPYTUX YYACTHUKOB
auanora, OOHApy>KMBaTh Pa3IMuM€ M CXOJCTBO MO3UIUH, B KOPPEKTHOMN
dbopme popmynIupoBaTh pa3HOTIACHUS, CBOM BO3PAKEHHUS,;

MPEJICTABIATh PE3YIbTATHI PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEI0BAHNS,
MIPOEKTa, CAMOCTOSITEIbHO BHIOMPATh (POPMAT BRICTYIUICHUS C YIETOM 3a/1a4
pe3eHTalMU U 0OCOOEHHOCTEN ayAUTOPHUH;



MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHAUBUAYaTbHOM
paboThI MpU pelIeHUH YYeOHBIX MaTeMaTHUYECKUX 3a/1a4;

NPUHUMATh 1€Jb COBMECTHOM JAESTENbHOCTH, IJIAaHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pachpeaeysiTh BUIbI pabOT, JOrOBapHUBATHCS,
0o0CyXIaTh MPOIECC W PE3yJbTaT padOThI, 0000MAaTh MHEHHSI HECKOIBKUX
JIIOJIEH;

y4acTBOBATh B TPYNIIOBHIX (hopMax paboThl (00CYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE INTYpMBI ¥ JIPyTH€), BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JICUCTBHUS C IPYTMMH YICHAMH KOMaH/bI, OIICHHBAThH
KauecTBO CBOETO BKJIaga B OOMMH  TPOAYKT 1O  KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

Pezynamuensle yHusepcanvHole yueoHvle 0elicmeus
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, QJITOPUTM pelIeHUs 3a1adu (Wiu €ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUs € y4€TOM HMEIOIIUXCA PECYpPCOB H
COOCTBEHHBIX  BO3MOKHOCTEW, apryMEHTHUpOBaTh U  KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(pOPMAIIUH.

CaMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJLJIEKT:

BJIAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTara
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTD IIPU PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJibTaTa ACATEIBHOCTH MOCTABICHHOM EIU U
YCJIOBUSIM, OOBSACHATh TMPUYUHBI JOCTHXKCHUS WM HEIOCTKCHHS IIEJH,
HaxXOJIUTh OIMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IIpenmeTHbIe pe3yJIbTATHI

K konuy ooyuenusa 6 7 Kaacce oo0yuarowuiica noayuum cieoyrwuiue
npeomemmbwle pe3ynbmamal:

Yucaa 1 BIYUCICHUA

BrimonHsITh, coYeTas yCTHbIE W THMCHMEHHBIC NPHEMBI, apuPMETHICCKUE
JEUCTBUS C PallMOHATBHBIMU YUCIaAMU.

HaxoguTh 3HAauYeHHS YHCIOBBIX BBIPAKEHUH, TNPUMEHSATH Pa3HOOOpa3HbIE
CrocoObl ¥ TPUEMBI BBIYUCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUN, COACpPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuths OT OgHOW (QOPMBI 3amHMCH YUCEN K APYroil (mpeoOpa3oBBIBATH
JECATUIHYIO IpOoOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCSITUIHYIO APOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIBHBIEC YHCIIA.

OKpyrJisTh yucia.

BrINONMHATh OPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCIICHUH, OLICHKY 3HAYCHUH
YUCJIOBBIX BbIpaXKCHUW. BBIMONHATH NEUCTBUS CO CTENEHSMU C HaTypaJlbHBIMU
MOKA3aTeIIIMHU.

[IpuMeHATh NMPU3HAKUA JETUMOCTH, Pa30KEHUE HA MHOMXKHUTEIU HATypPaIbHBIX
YHCEJL.

Pemiath mMpakTUKO-OpUEHTUPOBAHHBIE 3a7adM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIMOHAIBHOCTHIO BEJIUYMUH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEHIEHUsl 3a7a4 C YYETOM OTPAaHMYEHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0OpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh aliredOpandeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSITH €€ B
MpoIIecce OCBOEHUS yueOHOTO MaTepHalia.

Haxonuth 3HadeHWsT OYKBEHHBIX BBIPAKECHUU TMpPU 3aJaHHBIX 3HAUYCHUSX
MepPEMEHHBIX.

BrinonHaTe npeoOpa3zoBaHus 1EJI0TO BHIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CIaraéMbIX, paCKpbITUEM CKOOOK.

BpINOMHAT yMHOXXEHUE OJHOYJIEHAa HA MHOTOWIEH W MHOrOWIeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3jI0KEHUE MHOTOUJIEHOB HAa MHOXKHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIETO MHOXKUTEJIS, TPYNIIUPOBKHU ClIaraeMbIX, TPUMEHECHUS
(hopMyIT COKpAIEHHOTO YMHOKEHUS.

[TpumensaTs mpeoOpa30BaHNs MHOTOWICHOB TSI PEIICHUS] Pa3IMYHbIX 33/1a4 U3
MaTeMaTUKH, CMEKHBIX MTPEMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPaJbHBIMU IIOKA3aTEISIMUA IS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHEWHbIE ypaBHEHHS C OJHOW NEPEeMEHHOW, MpPUMEHss IMpaBuiia
nepexoja OT UCXOIHOTO YpaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepsTh, sBiseTcs au
YHUCJIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkue METOABI NMPHU PEIICHUU JIMHEHHBIX YPaBHEHUN U UX
CHCTEM.

[logOupaTe mnpuMepsl Tap YHCEN, SBISIOMUXCS pEHICHUEM JUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CTtpouTh B KOOPJIAWHATHON IMJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C JIBYMS
MEPEMEHHBIMHU, MOJIb3YSACH TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUs YPaBHEHUS.

Pematp cuctemsl ByX JIMHEWHBIX YpaBHEHHH C JBYMs MEPEMEHHBIMHU, B TOM
qucie rpapuuecKu.

CocTaBisTh U peliaTh JJMHEMHOE YpaBHEHUE WIIH CUCTEMY JIMHEWHBIX YpaBHEHU N
M0 YCIOBHIO 3a/layl, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/Ja4u
ITOJTyYEHHBINA PE3YJIbTAaT.

DOyHKUNHA

N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJIMHATaM, JIY4YH, OTPE3KU, MHTEPBAJIbI, 3aIIUCHIBATh YKCIIOBBIE MPOMEXKYTKUA Ha
anreOpanyecKoMm si3bIKe.

OtmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH MO 33JaHHBIM KOOpIMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh € TOMOIIbIO (YHKUMH H3BECTHBIE 3aBUCUMOCTH  MEXAY
BEJIMYMHAMHU: CKOPOCTh, BpEMs, pACCTOSHHUE, I1I€HA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOJUTENLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHne GyHKINH 110 3HAYCHHIO €€ apTyMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
U3BJIEKATh U MHTEPIPETUPOBATh MH(OPMALIMIO U3 TPApUKOB peabHbIX MPOLECCOB U
3aBUCHMOCTEM.

K Kkonuy ooOyuenusa ¢ 8 Kuacce ooOyuarwwuiica noayuum cieoyruiue
npeomemmvle pe3yibmamal:

Yucsa v BBIYUCJICHUS

Hcnonp30BaTh HauaabHBIE IPEICTABICHUS O MHOYKECTBE IEUCTBUTEIIBHBIX YHCEI
JUISI CPaBHEHUS, OKPYTJICHUS M BBIYMCIICHUN, M300paxaTh JICHCTBUTEIbHBIC YMCIIA
TOYKaMH Ha KOOPAUHATHOMN IIPSAMOM.

[IpuMeHsATh TOHATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAaXOJUTh
KBaJ[paTHbIE KOPHU, HCIOJBb3YS MPHU HEOOXOAMMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa30BaHus BRIPAKECHHM, COIEPKAIIMX KBapaTHBIE KOPHU, UCTIOIL3Ys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YHUCEI C MOMOIIBIO JECITUYHBIX
npoOeii u crenenelt yucia 10.

AJire0panvecKue BbIPaKeHUsI



[IpuMeHATh MOHSATHE CTENEHM C LEeNbIM  T0Ka3aTejeM, BBIMOJHATh
npeoOpa3zoBaHus BEIPAKEHUM, COEPKAIINX CTETIEHU C IEJIbIM MTOKa3aTeIeM.

BbINONHATE TOXKIECTBEHHBIE MPEOOPa30BaHUsl PAIMOHAIIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACHCTBUI HaJl MHOTOYWIEHAMH U aJIr€OpandecKUMHM IPOOSIMH.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaThy mpeoOpa3oBaHUs BBIPAKEHUHN NIl PEIIeHUs Pa3UyHbIX 3a7a4 W3
MaTEMaTUKH, CMEKHBIX MTPEJMETOB, U3 pPeaTbHOM MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHelHbIC, KBaJpaTHbIE YpPaBHEHHUS U pallMOHAIbHBIC YpaBHEHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUU C IByMsI IEPEMEHHBIMH.

[IpoBouTh poCTENIITNE UCCIIEIOBAHNS YPABHEHHUI U CUCTEM YPAaBHEHH, B TOM
YluCclie C MPUMEHEHHEM TpaduyuecKux MpeAcTaBiIeHU (yCTaHAaBIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U MPOUEe).

[lepexoauTh OT c10BECHOU (POPMYITHPOBKH 3a/1a4U K €€ anreOpandeckoil Moaeu
C IOMOIIBIO COCTABJICHUSI YPABHEHHUS UM CUCTEMbI YPAaBHEHUI, THTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33]1a4¥ MIOJIYYEHHBIN PE3yNbTaT.

[IprMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI, laBaTh IpauUECKyIo
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUNHA

[lonumMaTe W HMCMONB30BaTh (DYHKIIMOHANBHBIE TOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OO0O03HAUCHMS), ONPEACNSITh 3HAuY€HHE (DYHKIUU 1O 3HAYCHUIO
aprymeHTa, OlpeAeaTh CBOMCTBA (PYHKIMH MO €€ rpaduky.

Ctpouts rpaduku dIeMeHTapHBIX QYHKIIUN BUJIA:

y=k/x,y=x2,y=x3,y = ||, Yy = VX, OIICBIBATH CBOICTBA YHCIOBON (YHKIIHH
o e€ rpaduxy.

K Kkonuy ooyuenusa ¢ 9 Knacce ooOyuarowuiica noaydum ciaeoyroujue
npeomemHuuvle pe3ynpbmamaol:

Yucaa 1 BbIYUCIEHUS

CpaBHUBATH U YNOPSAI0YMBATh PAlIUOHAIIBHBIC U UPpaAllMOHATLHBIE YHCIIA.

Brimonuare apudmerndyeckue AeHCTBUSL ¢ pallMOHAIBLHBIMU YMCIIAMH, COYeTast
YCTHBIE M MHUCHBMEHHBIC MPUEMBI, BBITOJHATH BBIYMCIICHUS C HppaldOHAIbHBIMU
YHUCJIaMU.

Haxonute 3HaueHUs CTENEHEN ¢ LUEJIBIMA MOKA3aTeISIMA U KOPHEW, BBIYUCIISIT
3HAYEHMS YUCIIOBBIX BBIPAKECHUH.

OKpyrJisITh  ICUCTBUTENIBHBIC YHUCJA, BBIMOJHATh MPUKUIKY Ppe3ysbTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHEHbIE W KBaIpaTHBIE YPABHEHUS, YPAaBHEHHUS], CBOASIIMECS K HUM,
npocTeiime ApoOHO-paIlMOHATBHBIC YPABHEHUS.



Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU U CUCTEMBI
JByX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SABJISIETCS JINHEHHBIM.

Pemmath TeKCTOBBIE 3a71a41 aNreOpanyeckuM CIIocCOOOM C IIOMOILBIO COCTaBICHHUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTE IPOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
quciie ¢ NPUMEHEHUEM TpaduyecKuX MpeacTaBiIeHU (yCTaHAaBIMBAaTh, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPAaBHEHUN PEILICHUS, €CIIU UMEET, TO CKOJIbKO, U IIpOUee).

Pemarp nuHelHbIE HEpaBEHCTBA, KBaJgpaTHbIE HEPABEHCTBA, H300pakaTh
pElIEHNE HEPAaBEHCTB HA YHWCIOBOM MNPSIMOM, 3alMChIBATh DPEIIECHUE C IMOMOIIBIO
CHUMBOJIOB.

PemaTe cucteMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIINE
KBaJI[paTHOE HEPaBEHCTBO, N300pakaTh PEILIEHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 33]1a4.

DOyHKUNHA

Pacnio3naBaTh (PyHKIMM H3y4yeHHbIX BUIOB. I[loka3biBaTh CXeMaTHYECKU

pacrosoXeHue Ha KOOPMHATHO TuIockocTy rpadukoB GpyHkuuil Buaa: y = kx, y = kx
+b,y=kix,y=ax2 + bx +c,y=x3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIi
KO3((PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Ctpouth M H300pakaTh CXEMAaTHUECKH TpadUKu KBaAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX PYHKIMH MO UX Tpadukam.

Pacnio3naBaTh KBaJpaTUYHYIO (QYHKIHIO 1O (popmyre, MPUBOIUTH HPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HH, (PU3UKH, TEOMETPHUH.

YuciioBble MOCIEA0BATETbHOCTH U MPOTrPeccun

Pacno3naBaTh apu(pMeTHUUECKYI0 M T€OMETPUUYECKYIO MPOTPECCUU MPU Pa3HBIX
croco0ax 3aaHusl.

BbInonHAT,  BBIUMCIEHHMS C  HCHOJNb30BaHMEM  (QopMya N-TO  4jieHa
apu(pMETHIECKON U TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N UJICHOB.

N300pakaTb Wi€Hbl TMOCJIEAOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOU
MJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YHCIOBBIMU MOCIEA0OBATENBHOCTAMH, B TOM YHUCIIE
3aJaud U3 pPEaTbHOW JKM3HM (C HCIOJIb30BAHMEM KaJbKYJIATOPA, IHPPOBBIX
TEXHOJIOTUH).



TemaTnyeckoe IJIAHKPOBaHHE

7 KJace
N Paznen n tema KoaunuecrBo JesiTeJIbHOCTD YYUTEJIS ¢ Y4éToM padoueii DJIeKTPOHHbIe (1M POBHIe)
B nporpamMmmabl 4yacoB NporpamMmMbl BOCIIUTAHUSA 06p33OBaTeJ'll)Hl)le pecypceol
1 UYucnawn 25 [IpuBnexars BHUMaHue yueHUKOB = bubmmoteka [JOK
BBIYHCIICHHS. K 00Cy»XIaeMoii Ha ypoke https://m.edso0.ru/7f415b90
PanmonansHble WHQOPMaIUH, aKTHBU3UPOBATh
yucia [I03HABATEIbHYIO IEATEIbHOCTD
IIKOJIBHUKOB
2 | AnreOpaunueckue 27 YcTanaBnuBaTh TOBEpUTENBHBIE Bubmuorexa LJOK
BBIPKCHHS OTHOILICHUSI MEX/Iy YUUTEIIEM U https://m.eds00.ru/7f415b90
y4alluMHCs, CIIOCOOCTBYIOLINX
MO3UTUBHOMY BOCIIPHUSTHIO JJETEMHU
TpeOOBaHMiA U MPOCKO yUHUTEINS
3  VYpaBHeHus u 20 [MoOyxnaTh yueHUKoB coomonaTh |~ bubnmuoteka [JOK
HEepaBEeHCTBA Ha ypOKe MpaBuiia yueOHOH https://m.eds00.ru/7f415b90
JTUCHIUIUIMHBI ¥ CAMOOPTaHU3aLUH
4 | KoopauHaTsl U 24 [IpuBrnekaTb BHUMaHHE YYEHUKOB Bbubmuoreka LIOK
rpaduku. OyHKIHU K IIEHHOCTHOMY acCIeKTy https://m.eds00.ru/7f415b90
U3y4YaeMbIX Ha YPOKE SIBJICHHH,
MOHATUH, IPUEMOB
5 IloBropenue u 6 Peanu3oBbIBaTE BOCIIUTATEIBHBIE Bubmuoreka [JOK

000011IEHHE

BO3MOXXHOCTH B Pa3INYHBIX BHAX
JIeSITeJIbHOCTH IKOJILHUKOB Ha
OCHOBE BOCIIPHUSTHS DJIEMEHTOB
JICHCTBUTEIHHOCTH: HAOIIOJICHNE
3a JICMOHCTPAIMSIMA YIHUTEIS,
MPOCMOTP YU€OHBIX (PHILMOB

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

KosmuecTBo

JlesiTeJIbHOCTD YYHUTEJISl ¢ y4ETOM

DJ1eKTpOHHbIe (1 POBBIE)

Ne Pasnea n Tema mporpammst paboueii mporpaMMbl BOCIUTAHUS odpa3oBaTebHbIE PecypChl

1 Uwucna v Beramcnenus. | 15 Opranun3oBeIBaTH padboTy bubmuoreka [IOK

KBagpaTusie kopHU YYEHHUKOB C COLIMAIBLHO https://m.edsoo.ru/7f417af8
3HAYUMOU HH(POPMATIHECH,
[IOJTy4a€MOH Ha YpOKe

2 Uwncna v BEIYACHEHUSA. | [ CrpouTts BocriutatensHytlo | bubmmotexa [JOK
CTereHs C 1ebIM TS TSIILHOCTD C YIETOM https://m.edsoo.ru/7f417af8
MoKasareynem KYJIETYPHBIX pa3iinyuii

JleTel, N0J0BO3PACTHBIX U
VHIVBHIYaJIbHBIX
ocoOeHHOCTEeH

3 Anrebpandeckue 5 [MoxnepxuBaTh B IETCKOM bubmuoreka I[{OK
BBIPAXKCHUSI. KOJUICKTUBE JICJIOBYIO, https://m.edsoo.ru/7f417af8
KsanpartHerit IpyXKeTmo0HyI0 aTMochepy
TPEXWICH

4 Anrebpandeckue 15 [IpuBnekate BHUMaHUE bubmmorexa [{OK
BBIPAXKCHHSI. YUYCHHUKOB K 00CyXK1aeMoii https://m.edsoo.ru/7f417af8
Anrebpandeckas Ha ypoke uH(pOopMalny,
apoOb aKTHBU3MPOBATH

MO03HABATENLHYIO
JeSITeNBHOCTD ITKOJLHUKOB

5 YpaBHEeHUd U 15 Opranu3oBBIBaTH IS bubmuoreka I[IOK
HEPaBECHCTBA. IIKOJIbHUKOB CUTYyallUuU https://m.edsoo.ru/7f417af8
KBanparHsie CaMOOIICHKH (KaK y4eOHBIX
ypaBHEHUS JOCTIDKEHHH OTMETKaMHU,

TaK ¥ MOPAJBHBIX,
HPABCTBCHHBIX,
TpayKIaHCKUX TIOCTYITKOB)

6 YpaBHeHUs U 13 Peanm3oBriBaTh bubmmorexa [{OK
HEpaBEHCTBA. BOCIIUTATEIbHBIC https://m.edsoo.ru/7f417af8
CucreMsl ypaBHEHUI BO3MOXHOCTH B Pa3IMIHBIX

BUJIaX JICSATEINEHOCTH
y4almxcsi co CJIOBECHOU
(3HaKOBOIT) OCHOBOIA:
CITyIIaHHUE W aHAIN3
BBICTYIUICHUH CBOMX
OJTHOKJIACCHUKOB

7 VYpaBHeHUs U 12 BrickasbiBaTh cBoii uaTepec = bubmmoreka [JOK
HEpaBEeHCTBA. K yBIICUCHUSIM, MEUTaM, https://m.edsoo.ru/7f417af8
HepaBenctsa ’KM3HEHHBIM IIJIaHaM,

npoOyiemaM JieTei B
KOHTEKCTE COJICPIKAHUS
y4eOHOTO IpeiMeTa
8 Oynkruu. OCHOBHBIE | 5 HNuaunuuposats u bubmuoreka [{OK

TIOHATHA

NOAAEPKUBATH
HCCIIEIOBATEIBCKYIO
JIEeSATeNFHOCTD YUaIIuXCS B
pamKax peanu3anuu
VHWBUTYaTbHBIX H
TPYHIIIOBBIX
HCCIEA0BATEIBCKUX
MIPOEKTOB

https://m.edsoo.ru/7f417af8




KosmuecTBo

JlesiTeJIbHOCTD YYHTEJIS ¢ y4ETOM

DJieKTpOHHbIE (1 (POBHIE)

Ne Pa3;[e.l1 ¥ TeMa pOrpaMMe! yacoB paﬁoqeﬁ nporpamMmMsbl BOCIUTAHUA 06pa3OBaTeanme pecypchl
9 OyHkuuu. YnucnoBbie 9 Pa3BuBaTh y HIKOJIBHUKOB bubmmoreka I[JOK
byHKIMN MO3HABATEIILHYIO https://m.edsoo.ru/7f417af8
AKTUBHOCTb,
CaMOCTOSITETTLHOCT,
VWHUIMATHUBY, TBOPUYECKUE
CHOCOOHOCTH
10 [ToBTOpeHue u 6 PeanuzoBbiBaTh bubmuoreka I[{OK
00001IeHEe BOCITUTATEIIbHBIC https://m.edsoo.ru/7f417af8

BO3MO’KHOCTH B Pa3IMYHBIX
BUJAX JIESTEIHHOCTH
YYaIIHUXCs CO CIIOBECHOM
(3HaKOBOM) OCHOBOIA:
cucTeMaru3anys yueOHoro
MaTepuana
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9 ki1ace
N Paenn e mporpaas ot pass nocTan oipasonasenie pecypen
1  Ywucna u BeIYUCICHUS. 9 IToOyxnaTh y4eHUKOB BubGmmoreka [JOK
JIeHCTBUTENbHBIC YHCIIA coburoaTh Ha ypoke mpaBwiaa  https://m.edsoo.ru/7f419d08
y4eOHOM AUCIMIUTMHEI U
caMoOopraHu3aluu
2 VYpaBHeHus u 14 OpraHu3oBbIBaTh padoOTy Bubmmoreka [TOK
HEpPaBEHCTBA. YYCHUKOB C COIIUATIBHO https://m.eds00.ru/7f419d08
YpaBHEHUs ¢ OTHOMN 3HAYUMON WHPOPMAITHEH,
MepEMEHHOMN MOJy4aeMou Ha YpOKe
3 YpaBHeHUS U 14 [IpuBnexats BHUMaHHE bubmuorexa IIOK
HepaBeHCTBA. CHCTEMBI YYEHUKOB K IIEGHHOCTHOMY https://m.edso00.ru/7f419d08
ypaBHEHHI ACIIEKTY M3y4aeMBbIX Ha yPOKe
SIBJIEHUU, TOHATUIA, IPUEMOB
4 YpaBHeHUS U 16 Haxonuth 1ieHHOCTHBIN acnekT | bubanoreka [IOK
HEepaBEHCTBA. y4eOHOTO 3HAHUS U https://m.edso00.ru/7f419d08
Hepasencrtsa uHpOpMaIUK, 00ecreunBaTh
€ro NOHUMaHUE U
HepeKNBaHNE YICHHUKAMH
5 OyHKIMN 16 Peanu3oBrIBaTH Bbu6nuoreka IJOK
BOCIIMTATEIIbHBIC https://m.eds00.ru/7f419d08
BO3MOYKHOCTH B Pa3IMYHBIX
BUJIaX JICSATEIbHOCTH
y4aluxcs Ha OCHOBE
BOCHPHSTHS JJIEMEHTOB
JCWCTBUTEIBHOCTH: U3y4YCHHE
ycTpoiicTBa mpuOOpoOB 1Mo
MOJIEIISIM 1 YepTexkam
6 Hucnossle 15 IIpoekTupoBaTh CUTyalU U bubmmorexa LIOK
IOCJIEN0BATENLHOCTHA COOBITHS, Pa3BUBAIOIIIHE https://m.edso0.ru/7f419d08




KoanuecTBo

JlesiTeJIbHOCTD YYHUTEJISl ¢ y4ETOM
paboueii nporpaMMsbl BOCHUTAHUS

DJIeKTPOHHbIe (1M (POBHIE)
o00pa3oBaTeIbHbIE PeCypPChl

HMOLMOHAIBHO-IIETIOCTHYIO
chepy yueHHKa

Ne Pazges1 u TeMa nporpamMmsl wacos
7 | IloBTOpeHue, 18
0000111EHNE,
cruCcTeMaTHU3aus
3HaHUMN

OnupaThCs Ha )KU3HECHHBIN
OIBIT YYAIUXCS C YYETOM

BOCIIUTATENbHBIX 0a30BBIX
HallMOHAJIBHBIX [ICHHOCTEH

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