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HOACHUTEJIBHAS 3AIIMCKA

AnreOpa sIBIsIeTCS OJHHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAYyYHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUSI 00pa30BaHMsI M B MIOBCEHEBHOM KU3HH.
Pa3Butne y oOywaroumuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmui, crnocodbe OTpaKEHUS MaTEeMAaTHYEeCKOW HAayKOW SBJICHUH U
MPOIIECCOB B TPUPOAEC M OOLIeCTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
[I0O3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYyYHOTO MHPOBO33PEHHSI U KAayeCTB
MBIIIUICHUS, HEOOXOAUMBIX JIS aJanTalud B COBpEMEHHOM HudpoBoM olmiecTBe. N3ydueHue
anreOpbl oOecrieynBaeT pa3BUTHE YMEHUS HA00IaTh, CPAaBHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBINJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC${Z OHM HCIOJIB3YKOT AOCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHusi, 0000IIeHne U KOHKPETU3alnio, a0CTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe MpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSITEILHOW JESITEIBHOCTH
oOyJarommuxcsi, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIWIIA 06y’~I€HI/I$[.

B crpykrype mnporpammbel yueGHOro Kypca «Aunredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOqHUecKre JMHUN: «Yucma u
BEIUUCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kamnaﬂ N3 OTUX COACPKATCIbHO-MCTOANYCCKUX JTUHUN Pa3BUBACTCA HA MPOTAKCHUN TpéX JICT
W3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €T0 JIMHUSAMH. B Xo1e nzydenus ydeOHOTo Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3BIK. B CBsI3M ¢ 3THM B mporpaMmy yueOHOTO Kypca «Anre0pay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MAaTeMaTHYecKOro oOpa3oBaHUs U
CTIIOCOOCTBYIOIIHE OBJIAICHUIO 00YJYalONTIMICS OCHOB YHHBEPCATLHOTO MAaTEMaTHYECKOTO SI3BIKA.
ConepkaTeTbHOW M CTPYKTYPHOH OCOOCHHOCTBIO YUEOHOTO Kypca «AsreOpa» SIBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Coneprxanue JTMHUH «YHCITa ¥ BBIYUCIICHUSD CITY)KUT OCHOBOU ISl TAJIbHEHIIIEr0 N3YUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUIO y OOYyJarOIUXCs  JIOTHYECKOTO  MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HAaBBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XM3HH. Pa3BUTHE MOHATHS O YHCJIC HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMUpOBaHHEM MPEJICTABICHHIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YKMCIOBOM
JIMHUH OTHECEHO K CpeiHeMy o0I1IeMy 00pa30BaHuIo.

Conepkanue JBYX aireOpauecKuxX JIMHUH — «AlreOpandeckue BBIPAKCHUSD» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y 00YUAIOIIUXCSI MATEMATHIECKOTO
ammapaTa, HeoOXOUMOTO ISl PeIICHHUS 3a/lad MaTeMaTHKH, CMEXHBIX MPEJIMETOB M TPAKTHUKO -
OpPHEHTHPOBAHHBIX 3agad. Ha ypoBHe OCHOBHOro oOrmiero oOpa3oBaHHs Y4eOHBIH Marepual
TPYNIUPYETCS BOKPYT pAlMOHAJIbHBIX BBIpAKEHWH. AnreOpa JEeMOHCTPUpPYET 3HAa4YCHHUE
MaTeMaTUKU KakK S3bIKa IS TIOCTPOCHMS MAaTEeMaTHUECKHX MOJENEeH, OMHMCAHHUs MPOLECCOB H
SIBJICHUH peasbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOAAT Takke AaibHEHIee pa3BUTHE
ATOPUTMHYECKOTO  MBIIUICHHUS, HEOOXOJMMOro, B 4YacTHOCTH, JUIi OCBOGHHUS Kypca
UHQOPMATHKK, W OBJAJCHWE HaBBIKAMHU JIEIYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBanue
CHMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIOCOOHOCTEI K MaTeMaTH4ecKOMY
TBOPYECTBY.



Conepxanne  (QyHKIMOHATBHO-TpAQUYECKOW JIMHUM  HAIEICHO Ha  IOJIyYeHHUE
00yJaronMMuUCcs 3HaHUH 0 QYHKIUIX KaK BaXKHEHIICH MaTeMaTHIeCKON MOJISIN JJIsl OTIUCAHUS U
HCCIIEIOBAaHUS Pa3HOOOpa3HBIX IPOLECCOB U SBIEHUW B Ipupojae U obmectBe. M3yueHue
MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalOIUXCS YMEHHUS HCIOJIb30BAaTh Pa3InIHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOpMHUpOBAHHE MIPECTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LUBIWIIN3ALUU U
KYJIBTYPBI.

CornacHo yueOHOMY MIaHy B 7-9 kiaccax u3ydaercs ydeOHbINH Kypc «AnreOpay, KOTOPBIi
BKIIIOYAET CIIEAYIOIIME OCHOBHBIC pa3feibl cojepkaHus: «Uucna ©  BBIYHUCICHUS,
«AnredpanyecKue BHIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yue6HOTrOo Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Yuciaa ¥ BEIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]T OT OAHOM (POPMBI 3aITUCH APOOEH K JPYroi.
[loHsiTHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YNOPSAJOUYMBAHUE PALMOHAIBHBIX YHUCEIL.
ApupmeTnuecke IeUCTBUS C palliOHATLHBIMU YHCIaMHy. Perienne 3a1ad u3 peaabHON MPaKTUKA
Ha 4acTH, Ha JIpOOH.

CreneHb ¢ HATypaJbHBIM IOKAa3aTeNIeM: OIpeesieHre, MpeoOpa3oBaHne BBIPAKEHHUN Ha
OCHOBE OIpe/iesIeHus], 3aiCh 00ybIUX yucel. [IpoeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
IpoOu B BHJE MPOIEHTOB. TPy OCHOBHBIC 33aJjauyll Ha MPOLEHTHI, PEHICHNE 33734 U3 peabHOI
MPaKTHKH.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, PA3JI0KEHNE HA MHOKHUTENN HATYpaJbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Aaredpanyeckue BbIpakeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C IEepeMEHHOM. JlomycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEX/1y BETMYMHAMHU B Bue hopmyiibl. Berarcnenus
no ¢opmynam. [IpeoOpasoBanrie OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE BBIPAXKEHUS,
IpaBmiia MpeoOpa3oBaHUsl CyMM U MPOU3BEACHUMN, MpaBUiIa PACKPBITUS CKOOOK M MPUBEICHUS
MOJA0OHBIX CIaraeMblIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aATEIIEM.

OpHounenbl 1 MHOrowieHbl. CteneHb MHOrouwieHa. Cro)keHue, BBIUNTaHUE, YMHOKEHUE
MHOTO4YJIEHOB. POPMYIBl COKPAIlEHHOTO YMHOKEHHMSI: KBaJIpaT CYMMbl M KBaJpaT pPa3HOCTH.
®opmyna pa3HOCTH KBaApaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHUs, MpaBuiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBLHOCTh
YpaBHEHUU.

JluHeitHOe ypaBHEHHWE C OJIHOM MEPEMEHHOM, YHMCJIO KOpPHEH JIMHEWMHOro ypaBHEHUS,
peuieHue JMHEMHBIX ypaBHEeHMH. CoOCTaBl€HHE YpaBHEHUH IO YCJIOBHUIO 3ajaud. PenieHue
TEKCTOBBIX 33/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHUE C JABYMs MepeMEHHBIMH U ero rpadpuk. Cucrema AByX JIMHEHHBIX
YpaBHEHUU C JBYMs NEpPEeMEHHbIMHU. PerieHue cucteM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a4a4 € MOMOILBIO CUCTEM YPaBHEHHUM.

D yHKUUHA

Koopaunara toukn Ha npsmoi. UucioBele NPOMEXYTKU. PaccrosiHue Mexay AByMs
TOYKaMH KOOPAUHATHOM MPSMOM.

[IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AOciucca U OopIuHATa TOYKA Ha
KOOpIuHATHOU MiockocTH. [lpumepsl rpaduxoB, 3amaHHbIX (Gopmyrnamu. Utenue rpaduxos
peanbHbix 3aBucumocTteil. [lonstue pynkuuu. ['paduk dynkuun. CoiictBa GpyHkumii. JInnelinas
dynkiwms, e€ rpaduk. paduk Gpyukuuu y = |x|. I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH 1
CUCTEM JIMHEHWHBIX YPABHEHUN.

8 KVIACC

Yucsa v BBIYUCTICHUSA

KBangpatHsiii kopeHb u3 uucia. Ilonarue o6 wuppanmoHanbHOM uyucie. JlecsaTuyHble
NpUOJIMKEHNUS UppalMOHATIBHBIX Yncesl. CBoicTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH U MX
IPUMEHEHHE K IMPeoOpa30BaHUIO YHUCIOBBIX BBIPKEHUN M BBIYMCICHUAM. JleHCTBUTENbHbIE
qucia.

Crenens ¢ 1enbIM [OKa3areneM U €€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.



AunreOpandeckrie BhIpaXeHUIAJTe0pandyecKkne BbIpamKeHus

KBagparHblil TpEXWIEH, pa3yIoKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIHN.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO anreOpamveckoid npodu. CroxeHwue,
BBIUMTaHHE, YMHOXKECHUE, JCICHUE anreOpandeckux apoOeil. PannoHanbHbIe BBIpAXKEHUS U UX
npeobpa3oBaHue.

VYpaBHEHMS U HEpaBEHCTBAY pABHEHMS M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna kopHed KBajapaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine poGHO-
palyoHaIbHbIE ypaBHEHUS.

I'paduueckas uHTEpIIpeTalUsl YpaBHEHUH C ABYMs NEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUH C ABYMs IEpeMEHHBIMU. [[puMepsl penieHus CHCTeM HEIMHEVHBIX YPABHEHUN C IBYMs
MIepEMEHHbBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoilcTBa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBa C OJHOM mnepeMeHHOW. CucTtemsl
JIMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

OyHKIMUDYHKIIUU

[Honsitne ¢pynkunu. OOnacTh ONMpeneneHuss 1 MHOXKECTBO 3HaueHu (yHkiuu. CrocoObl
3aanus QyHKITUH.

I'paduk Pynkuuu. Yrenwe cpoiictB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHM, OTpaXkaloUINX peaabHbIe MTPOLECCHI.

OyHKIMM, ONHMCHIBAIOIINE NPAMYI0O M OOpaTHYIO NPONOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. OyHKIUU y = x2, y = x3, y = x, y=|x|. T'paduueckoe pemieHue ypaBHEHU U CHCTEM
YpaBHEHUU.

9 KJIACC

Yucsia 1 BBIYUCICHUSA

PanmonanbHble ynciia, UppalMOHAIbHBIE YHMCIA, KOHEUHbIE U OECKOHEYHBIE JIECITUYHbIE
apoOu. MHOXKECTBO JEHCTBUTENBHBIX 4YMCEN, JACHCTBUTEIbHBIE 4YHMCIAa KaK OECKOHEUHbIE
JecATUYHbIe 1poOu. B3anMHO 0/JHO3HAYHOE COOTBETCTBUE MEXTy MHOKECTBOM JAEHCTBUTEIbHBIX
YUCcell U KOOPJMHATHON HpsIMOHA.

CpaBHeHUE JEWCTBUTENBHBIX 4HUCEl, apu(MeTHYECKHe IEHCTBUS C ACHCTBUTEIbHBIMU
YHCIIAMHU.

PazMepbl 00bEKTOB OKPY)KAIOLIETr0 MUPA, TUTEIBHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnnxéHHOEe 3HAaYEHHWE BEIUYMHBI, TOYHOCTb MNpHOMMKeHus. OKpyrieHue yuced.
[Ipukuaka v OLEHKa Pe3ybTaTOB BHIYMCICHUM.

YpaBHeHus 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHEHUN, CBOJSIIMNXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHuMe. Perienne ypaBHEHH, CBOJAIMXCS K KBaJpaTHbIM. bukBaapaTHoe
ypaBHeHHE. [IpuMepsl penieHus ypaBHEHUN TPETbEM U YETBEPTOM CTENEHEH pPA3JIOKEHUEM Ha
MHOKHUTEIIH.

Pemienne nqpoOHO-palMoHaIbHBIX YypaBHEHHH. PelieHrne TeKCTOBbIX 3a/1a4 allre0pandeckumM
METOJIOM.

VYpaBHeHHe C IBYMS NEpPEeMEHHBIMH U ero rpa¢uk. PemieHue cucteM ABYX JMHEWHBIX
YPaBHEHUH C ABYMs INEPEMEHHBIMHU. PellleHHne cucTeM [BYyX ypaBHEHUH, OJHO M3 KOTOPBIX
JMHEWHoe, a Ipyroe — BTOpO# cremeHu. ['paduueckas MHTEpIpETaLns CUCTEMbl YpaBHEHHH C
JBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3aj1ay anreOpanyeckuM CrocoOOM.



Yucnossle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne JNMHEMHBIX HEPAaBEHCTB C OJHOW IIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHON mepemeHHO. KBagpaTHble HepaBeHCTBA. ['paduueckas MHTEpHpeTanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMs [IEPEMECHHBIMH.

OyHKIMU D YHKIUU

KBamparnunass ¢yHkmus, e€ rpaduk u cpoiictBa. [lapabona, KOOpIWUHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHUH 1apaloJIbL.

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

Yucnossle 110CIIE10BATEIbHOCTU YU CI0BBIE OCAEA0BATEIbLHOCTH H IIPOrPecCHH

[loHsiTHE YMCIIOBON MOCIEN0BATEIBHOCTH. 3aJaHUE IOCIIE0BATEIbHOCTH PEKYPPEHTHOM
dhopmysoit u GopMyIIoi n-To UiIeHa.

Apudmernueckas u reomeTpuueckas nporpeccuu. @opMyssl 7-ro YieHa apuPpMeTHIecKou
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300paxkenne wieHOB apu(pMETHUYECKOM M TeOMETPUYECKOW MpOTpPeccHil TOuKaMu Ha
KOOPJIMHATHOM TUIOCKOCTU. JINHEWHBIN U SKCIOHEHLIUAIbHBIN POCT. CII0KHBIE IPOLIEHTHI.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUS
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHS TIPOTpaMMbl ydeOHOro Kypca «Amnredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPONLJIOMY H HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUMUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peau3allid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKHUX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaxIAaHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ATHYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTUUYECKHUM TPUMEHEHUEM JOCTHKEHUN
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOTO 00pa30BaHMs HA MPOTSDKEHUH BCEH
KU3HU JIJIS1 YCIIENTHOHN Mpo(decCHOHATBHON EeATeTPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM WHIMBUIYAILHOW TPAEKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKO€e BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHAIBHOMY M AICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/a4, PEIICHUH, PACCYKJICHU, YMEHHUIO BUIETh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMECH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX IMPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, MPHUPOILI M OOIIEeCTBa, NOHUMaHUEM
MaTeMaTHYeCKOW HayKH KakK c(depbl 4YeOBEUECKOW JMEATECIbHOCTH, JTaloB €€ pa3BUTHSA U
3HAYUMOCTH JUIsl Pa3BUTHS LIMBUIIM3AIMH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKH U MaTeMaTUYECKOM
KyJbTYpOH Kak CpeACTBOM T[O3HAHHUS MHUpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU
HCCIIEIOBATEIBCKOM JIESITENBHOCTH;

6) pusuveckoe BocnuTanmue, GOpMHUPOBaHUE KYJIbTYPbI 310POBbSI M SMOLMOHAJIBHOIO
0J1aronmosIy4us:

FOTOBHOCTBIO IPUMEHSATh MAaTEMATUYECKUE 3HAHUSI B IHTEPECaxX CBOETO 3/I0POBbS, BEICHUS
3I0pOBOro 00pasa >Ku3HU (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perynspHas (pu3nueckas aKTUBHOCTbH), C(DOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B 001acTu
COXPAaHHOCTH OKpYKAIOIIEeW Ccpenapl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUI JUIsl OKpYXKAIOLIEH cpefbl, 0CO3HAHUEM TI00aTbHOTO XapakTepa SKOJOTHYECKHX
mpo0IeM U MyTel X peuieHus;

8) ajanTanus Kk N3MEHAIUMCS YCJI0BUSM COUMATbHOM M PUPOAHOM Cpebl:



TOTOBHOCTBIO K I[CﬁCTBPISIM B YCJIOBUAX HeOHpeﬂeHéHHOCTI/I, IOBBIIICHHUIO YPOBHA CcBOECH
KOMIICTCHTHOCTH 4YCPE3 NPAKTUYCCKYIO ACATCIBHOCTh, B TOM YUCIIC YMCHUC YUYHUTHCA Y APYIrUX

moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU M3
OIIBITA IPYIUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIOTE3bl 00 00BEKTAaX M SBIICHUSAX, B TOM YHUCIIE paHEEe HEU3BECTHBIX, OCO3HABATH

neuuuTHl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BbI30B, TpPEOYIOIIMA KOHTPMEp, KOPPEKTHpPOBaTh NPUHUMAEMble PEUICHUS U JIEHCTBUS,
(bopMynHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBH, (OPMUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIEe yHHBepPcaIbHbIE YueOHbIE 1eliCTBUSA
ba3oBrble 1ornyeckue 1eCTBHSA:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA MATEMaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIIEHUNH MEXIY MOHATHUAMH, (POPMYTUPOBATH OMPEICICHHS TOHSITHIA,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIAaCCH(PUKAIIMK, OCHOBAHUS JJIsi 0000IEeHUS
Y CPaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

BOCTIpUHUMATh, (DOPMYITUPOBATH U MPEOOPA3OBBIBATH CYXKJCHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHbBIC, €IMHIUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U POTHBOPEUHNS B (paKTax,
JAHHBIX, HAOMIOJCHUSAX W YTBEPXKACHHUSAX, TMpejiaratb KPUTEPHUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, JAETYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHUI TI0 aHAJIOTUH;

pa3bupath 10Ka3aTeabCTBa MaTEeMaTHUECKUX YTBEPKACHUH (TIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHbBIE J0Ka3aTeIbCTBA MaTeMaTU4YeCKUX (DaKToB,
BBICTPAMBATh apryMEHTAlIUIO, IPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHoco0 pemieHus y4uyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoUpaTh HanboJiee NOAXOASIMUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA:

UCIONb30BaTh  BOMPOCHl  KaK  MCCIEJOBATCIIbCKUH  MHCTPYMEHT  IMO3HAHHMSA,
(bopMyITHPOBATh BOMPOCHI, (PUKCHPYIOLTUE IPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIIHHO
yCTaHaBIIMBaTh MCKOMOE W JaHHOEe, (GOpMHUpPOBATh TUIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

MPOBOJIUTh MO0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT,
HEOOJBIIOE HCCIEOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

CaMOCTOSITENIbHO  (OpMYIHPOBaTH O0O0OIIEHNS ¥  BBIBOABI 1O  pe3yabTaTam
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
Pe3yNbTaToB, BBIBOJOB U 0000IIEHNU;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEIIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.



Pabora ¢ undopmanueii:

BBISBJIATH HEJIOCTaTOYHOCTh M M30BITOUYHOCTH MH(OPMAIMH, AAHHBIX, HEOOXOAMMBIX
IUISL PELICHUs 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHUs HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a/1a4n
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MPEIUIOKESHHBIM YIUTEIEM WIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH U ()OPMYJITHUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSAMH H IEIISIMH
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe OOCYX/ICHUS 3aaBaTh BOTPOCHI IO CYMIECTBY 00CYK/aeMOUH TEMBI, TIPOOJIEMBI,
pelnraeMo¥ 3a1a4uu, BICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIONCK PEIIeHUs, COITOCTABIIATh
CBOM CYXKJICHUS C CYXKJICHUSIMH IPYTUX YIaCTHUKOB JIMAIOra, OOHAPYKUBAThH PA3IHINE
U CXOJICTBO TO3UWIMKA, B KOPpPEeKTHOH (opme (opMynmHpoBaTh pa3HOTIIACHS, CBOU
BO3PAXKCHHUS;

MPEJICTABJIATh PE3yIbTAaThl PEIICHUS 3a1aud, SKCIICPUMEHTA, UCCIEA0OBAHMS, MTPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUICHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATb U UCII0JIb30BATh MPEUMYIIECTBA KOMaHTHOM U HHAUBUAYAIbHON pabOThI pU
pelIeHnH y4eOHbIX MaTeMaTHYEeCKHX 3a/1ay;

MIPUHUMATH 11eJIb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboTHI, pacpeeNsiTh BUIBI paOOT, JOTOBApUBATHLCS, 0OCYKIATh MPOIIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNIOBHIX (hopMax paboThl (00CykaeHHs, 0OMEH MHCHHSIMH, MO3TOBBIC
LITYPMBI U IPYTHE), BHIIIOJIHATH CBOIO YacTh pabOTHl M KOOPIAUHUPOBATH CBOU ICUCTBUS
C JPYTMMH 4YJeHaMH KOMaHJbl, OLIEHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT
[0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYaCTHHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHbIE YHHBepPcaJIbHbIe YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aNTOPUTM pEIIeHUs 3agaud (WM ero 4Yacthb),
BBIOMpATh C€Moco0 pemieHuss ¢ y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh M KOPPEKTHUPOBATh BAPHUAHTHI PEHICHHH C y4ETOM
HOBOM HH(OpMALIHH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocoboamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOH 3aga4u,
OpeABUACTb TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPU PCHICHUHN 3ada4Uv, BHOCUTb
KOPPEKTHUBLI B ACATCIIbBHOCTE HA OCHOBE HOBBIX O6CTO$IT€J'H:>CTB, HalJICHHBIX OI_HI/I60K,
BBIABJIICHHBIX prﬂHOCTeﬁ;



® OIICHMBATh COOTBETCTBUE pPe3yibTaTa JCATEIbHOCTH MOCTABICHHON IETH U YCIOBUAM,
OOBSICHATH MPUYUHBI TOCTHXKEHUS UITH HETOCTH)KEHUS LI, HAXOAUTh OMIMOKY, 1aBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 7 KJjacce OOYydYalOUIMICA TOJYYUT CIEAYIOIIME HPEIMETHBIC
pe3ybTaThl:

Yucsia ¥ BbIYMCICHUS

BeImonHATh, couyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKue ICUCTBUS C
paloHaIbHBIMU YU CIIAMHU.

Haxonuth 3HaueHHsS YHUCIIOBBIX BBIPROKEHUH, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUHW JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpO0OB).

CpaBHUBaTh U YHOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINoHATE NPUKUIKY M OLIEHKY pe3ysbTaTa BBIYMCIECHUM, OLIEHKY 3HAUE€HUN YHCIIOBBIX
BbIpa)KEHUH. BBINONHATE NEMCTBHS CO CTETIEHSIMHU C HATYpaJIbHBIMU MOKA3aTeNsIMU.

[IpuMeHsTh PU3HAKY JEIUMOCTH, Pa3IokKeHHe Ha MHOKUTEIHN HaTypaJlbHbIX YHCEI.

Pemarte mNpakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YIbTaThl PELICHAS 33434
C y4€TOM OTrpaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBate anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHns1 OyKBEHHBIX BBIPAKEHHUH ITPU 3aJJaHHBIX 3HAUYEHUSAX [IEPEMEHHBIX.

BeimonHaTe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHUS] B MHOTOUWIEH IPUBEACHUEM MO0J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOWICHA HAa MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymecTBIATh pa3ioKEHUE MHOTOWICHOB HA MHOXKMTEIM C IOMOIIBK) BBIHECEHUS 3a
CKOOKH OOIIero MHOXUTENS, TPYNIHUPOBKHU claraeéMblX, IpUMeHeHUs: (GopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUsl MHOTOYJICHOB Ul pEIIEHHs Ppa3IMuHbIX 33734 M3
MaTEMaTUKHU, CMEKHBIX IIPEMETOB, U3 PEAJIbHON NIPAKTUKH.

Hcnonb3oBaTh CBOHCTBA CTENEHEN C HATypalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemare nuHelHbIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSs MpaBUia Iepexona OT
UCXOJHOTO ypaBHEHUS K PAaBHOCWIBHOMY eMy. I[IpoBepsATh, ABISETCS JIM YHUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbl IPH PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath npuMepsl Hap YMCell, SIBISIOUUXCS PelIeHueM JTHHEWHHOTO YPaBHEHHUS C IBYMsI
[IEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHOM TIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JBYMS
NePEMEHHBIMH, TIOJIB3YACh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHMH C JBYMS IIE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUU IO
YCIIOBUIO 3a/layl, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJIyYEHHBIN
pe3ynbTar.

DyHKUUHA

N300paxkxaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpJAMHATaM, Jy4Md, OTpPE3KH, MWHTEpBalbl, 3alUChIBaTh YMCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKUKN. CTpouTh rpaduk QyHKIUHN y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTH, BPEMS,
00BEM paboTHI.

Haxonuts 3HaueHne (GyHKIMH 110 3HaYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPenCTaBICHUS W aHadu3a WHQPOpPMAIlUW, WU3BJIEKATh U
HMHTEPIPETUPOBATH HHPOPMAIINIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydenuss B 8 kiacce oOydarOmMiiCsS TMOTYYUT CIASAYIOMHUE TPEIMETHBIC
pe3yNabTaThl:

Yucsia 1 BBIYUCTCHHUSA

Hcnonp30BaTh HadanbHbIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIYMCICHHMH, M300paxkaTb AECHUCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOMA.

[IpuMeHsATh NOHATHE apU(METHUYECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbHIC
KOPHH, MCIIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIOJIHATH IPE0OpPa30BaHUs BbIPaKEHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENT C MOMOIIBIO JECATHUYHBIX ApoOeil u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHW C LENbIM I[OKa3aTeleM, BBIIOJIHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa3oBaHUs PAlMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
IIPaBUJI IeMCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMU JpoOsMu.

PacknaapiBaTh KBaspaTHbBIN TPEXUICH HA MHOKUTEIIH.

[IpumMensaTh peobpa3zoBaHUs BIPAXKEHUH IS pEIIeHUs pa3IMYHbIX 33/ja4 U3 MaTEMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

Pemate nuHelHbIe, KBapATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIMECS K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh NMpoCTENIINE UCCIEN0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UYHCIE C
IIPUMEHEHHEM IrpapuUuecKX MpeCTaBlIeHNH (YCTaHaBIMBAaTh, UMEET JIM YpaBHEHHE WIIN CHUCTEMa
yYpaBHEHUH pELIeHHUs, €CII UMEET, TO CKOJIBKO, U Ipoyee).



[lepexoauTs OT cIOBEeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckod MOAETH C
IIOMOLIBIO COCTaBJECHHSA YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TIOJYyYEHHBIN pe3yibTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEMEHHOM W HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[TornMaTh 1 KCTIOJIB30BATh (DYHKIMOHAIBHBIE TOHATHUS U S3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaueHMST), OTIPENIENIATh 3HaYeHNE (PYHKIIMHU 10 3HAYEHHUIO apryMeHTa, ONpPEIesaTh CBOWCTBA
byHKIHH 110 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=kix,y=x2,y=x3,y=[x|, y = VX, OTHCHIBATH CBOMCTBA UHCIOBON (GYHKIIMH 1O €8
rpaduky.

K koHmy oOydyenuss B 9 kijacce oOydarIMICS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3yIabTaThl:

Yucna v BBIYUCTICHUSA

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIlMOHATIbHBIEC YHCTIA.

BoinonHaATe apudmeTrueckrue IEHCTBUS C pallMOHAIbHBIMU YHCIIAMH, COYETasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasTh J€HCTBUTENbHBIE YHUCIIA, BBINOJIHATH MPHUKUAKY pPE3yibTaTa BBIYUCICHHH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nuHeliHbIE U KBaJpaTHbIEC yPABHEHUS, YPABHEHNUS, CBOIAIIMECS K HUM, IPOCTEHILINE
IpOOHO-pallMOHATIBHBIE YPABHEHMSL.

Pemare cuctemsl AByX JMHEMHBIX YpaBHEHHH C ABYMS NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPaBHEHHH € ABYMsI IEPEMEHHBIMU.

IIpoBoanTh mpocTeiilye uccaeoBaHus YpaBHEHUN U CHCTEM ypaBHEHUH, B TOM YHCIIE C
IIPUMEHEHHEM IpapUUecKUX NMpeiCTaBIeHUH (YCTaHaBIUBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMA
YpaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB Ha YHUCJIOBOM MPSMOM, 3alIMCHIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUAIOIINE KBAAPaTHOE
HEpaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPAaBEHCTB HAa YMCIOBOM NpPSAMOM, 3alUCBHIBATh
pELIEHNE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH Pa3IMYHbIX 3a]ad.

DyHKUUH

Pacnio3HaBath yHKIIMHM U3y4e€HHBIX BUJIOB. [IoKka3bIBaTh CXeMaTHYECKU PACIIOJIOKEHHE Ha

KOOPJIUHATHOM TJIOCKOCTH rpadukoB GyHKuMid Buna: y = kx, y=kx + b, y = k/x, y = ax2 + bx +
o y=x3y= \/X, y = |x|, B 3aBuCHMOCTH OT 3HaueHHUI KOA(POHUIHEHTOB, OMUCHIBATH CBOICTBA

GbyHKIUH.



Ctpouth W HM300pakaTh CXEMAaTHUYECKU TPaPUKH KBAAPATHUHBIX (DYHKIIHMIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIMN MO UX TpapHKaMm.

Pacrnio3naBate KBaipaTH4HYO (GYHKUUIO 110 (JOpMYIIe, IPUBOJUTH IPHUMEPHI KBaIPaTUIHBIX
GyHKUIUH U3 peabHOM KU3HU, (PU3UKH, TEOMETPHH.

Yuc/10BbIe M0CJIE10BATEIbHOCTH U IPOTPeccHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO POTPECCUU TIPH Pa3HBIX CIIOCO0axX
3a7aHusl.

BEHINONHATE BBIYMCICHHUS C HCIIOJB30BAaHHEM (OPMYN N-TO WieHa apu(PMETHYeCKOH U
F€OMETPUYECKON MTPOTrPECCUM, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TUIOCKOCTH.

Pemrate 3a1a4n, cBs3aHHBIE C YMCIOBBIMH MOCIIEIOBATEIBHOCTSMH, B TOM YHCJIE 33a9 U3
peayIbHOM JKHU3HHM (C UCTOIb30BaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUI).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| Yucna u BeUUCICHUS. ParnoHanbpHbIe 75 | bubmmoreka [{OK
quciia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOPJMHATEL H rpagHic. Dy https://m.edsoo.ru/7€415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpeiHe i 0boDIIe1e https://m.edsoo.ru/7£415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoaunuyecTBo yacos
Nen/m | Tema ypoka Konrpoabnbie | IlpakTHyeckue Aata
Bcero H3Y4YeHH s
padoTsbI padoThI
1 [TonATHE panMOHANBHOIO YKCIa 1
) Apudmernueckue AeMCTBUS C |
paloOHaIbHBIMU YU CIIAMU
3 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMerrnueckue IeUCTBUS C |
palnMoOHAIBbHBIMU YUCIIAMU
6 ApubmMernueckue TeUCTBUS C |
palnMoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, yrnopsIouuBaHue |
palnMoHaIBHBIX YHCET
g CpaBHeHue, yrnopsI0uuBaHue |
panMoHaIbHBIX YHCET
9 CpaBHeHue, yrnopsI0uuBaHue |
palnMoHaIbHBIX YHCET
10 Crenens ¢ HaTypalIbHBIM [TOKa3aTEIEM 1
11 CreneHns ¢ HaTypalbHBIM [TOKa3aTEIEM 1
12 CreneHnsp ¢ HaTypalbHBIM [IOKa3aTEIEM 1
13 Crenensp ¢ HaTypalIbHBIM [TOKA3aTENEM 1




14

CreneHnsp ¢ HaTypalbHBIM [I0KA3aTEIEM

Pemenune oCHOBHBIX 3a/1a4 HA JpooOH,

15 MIPOLICHTHI U3 PEATHHOH MPAKTUKH

16 Pemnrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHHOU MPAKTUKH

17 Pemnrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PEATHHOH MPAKTUKH

13 Pemnrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATHHOH MPAKTUKH

19 [Ipu3Haku nenuMocTH, pa3aoKeHUs Ha
MHOHUTEN HATYPAIbHBIX YUCEIT

20 [Ipu3Haku nenMMocTH, pa3aoKeHUs Ha
MHOHUTEJN HATYPAIbHBIX YACETT

71 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MPOIMOPIMOHATBHOCTH

2 Peanbubie 3aBucumoctu. [psmas u
oOpaTHas MpOIoPIUOHATBHOCTH

3 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MpOIoPIUOHATBHOCTH

24 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHast MPOMOPIMOHATBHOCTH

)5 KonTtponpHas paboTa o teme
"PannoHanpHbIe unciaa"

26 bykBeHHbIE BBIpa)KEHUS

7 [Iepemennsble. JlonmycTrMble 3HaYEHUS
MePEMEHHBIX

28 DopMmyisl




29 Dopmyiibl 1
IIpeoOpazoBanne OyKBEHHBIX BBIPRXKECHUH,

30 pacKpbITHE CKOOOK U TIPHUBEICHUE 1
MOJ0OHBIX CIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKECHUH,

31 pacKpbITHE CKOOOK U TIPUBEICHUE 1
MOJIOOHBIX ClIaraeMbIX
[IpeoGpa3oBaHne OYKBEHHBIX BBIPAKEHUH,

32 PacCKpBITHE CKOOOK M MPUBEICHHE 1
MOIOOHBIX ClaraeMbIX
[IpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH,

33 PacKphITHE CKOOOK M MPUBE/ICHHE 1
MoIOOHBIX ClaraeMbIX

34 OIHOYWIECHBI 1

35 OIHOYJIEHEI 1

36 OIHOYJIEHEI 1

37 MHorousneHsl 1

38 MHorousneHsl 1

39 CrnosxeHue, BBIYUTaHUE, YMHOKEHHE |
MHOTOYJICHOB

40 CrnosxeHue, BBIYUTaHUE, YMHOXKCHHE 1
MHOTOYJICHOB

Al CrnosxeHue, BBIYUTaHUE, YMHOKEHHE 1
MHOTOYJICHOB

4 CrnosxeHue, BBIYUTaHUE, YMHOKEHHE |
MHOTOYJICHOB

43 DopMyIIbl COKPALIEHHOTO YMHOKEHUS 1




44 @opMyIIbl COKPALIEHHOTO YMHOKEHUS 1
45 DopMyIbl COKpPAILIEHHOTO YMHOKEHUS 1
46 DopMybl COKpPAILIEHHOTO YMHOKEHUS 1
47 @opMyIIbl COKPAIEHHOTO YMHOKEHUS 1
48 Paznosxenne MHOTOUYJICHOB HA MHOXKUTEITH 1
49 PaznoxeHne MHOTOUYJICHOB HA MHOXKUTEITH 1
50 Pa3noxeHne MHOTOUYJIEHOB Ha MHOXKUTENN 1
51 PaznoxeHne MHOrO4wIeHOB Ha MHOKHUTENH 1
57 KounTponbHas pabota o teme 1
"AnreGpanyeckue BbIpaxKeHHs "
53 VYpaBHeHue, MpaBuiia Mpeoodpa3oBaHus 1
ypaBHEHUS, PABHOCUJIBHOCTh YPaBHEHUH
JIuHeitHoe ypaBHEHUE C OJTHOM
54 MEPEMEHHOM, PEIIEHNE TUHEUHBIX 1
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJTHOM
55 MePEMEHHOM, PEIICHUE JTUHEHHBIX 1
ypaBHEHUH
JIuneitHoe ypaBHEHUE C OJTHOM
56 MePEMEHHOM, PEIICHUE JTUHEHHBIX 1
ypaBHEHUH
57 Peurenue 3agau ¢ noMOIIbIO YpaBHEHUN 1
58 Peurenue 3agau ¢ noMOIIbIO YpaBHEHUN 1
59 Pemenue 3ana4 ¢ moMOIIBI0 ypaBHEHUI 1
60 Pemenue 3ana4 ¢ moMOIIBI0 ypaBHEHUI 1
61 JIuneliHOE ypaBHEHHUE C IBYMs 1

NEPpEMECHHBIMU U €TI0 Fpa(bI/IK




JIuneliHOE ypaBHEHHUE C JIBYMs

62 1
MEpEMEHHBIMH U €ro rpaduk

63 Cucrema /1ByX JTUHEHHBIX YpaBHEHUH ¢ |
JBYMsI IEpEMEHHBIMU

64 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ |
JBYMsI IEPEMEHHBIMU

65 Cucrema /1ByX JTUHEHHBIX YpaBHEHUH ¢ |
JBYMsI IEPEMEHHBIMU

66 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢ |
JBYMsI IEPEMEHHBIMU

67 Pemenue cucreM ypaBHeHHI 1

68 Pemenue cucreM ypaBHeHUIt 1

69 Pemenune cucrem ypaBHeHHI 1

70 Pemenue cucrem ypaBHEHUI 1

71 Pemenue cucrem ypaBHEHUI 1

7 KonTtponbras padoTa o teme "JInHeiHbIC |
ypaBHeHUS"

73 Koopaunara Touku Ha NpsAMoid 1

74 YucnoBble MPOMEKYTKH 1

75 YucnoBble MPOMEKYTKH 1

76 Paccrosinue Mexay 1ByMsl TOUKaMH |
KOOPJIMHATHOU NIPSIMOM

77 Paccrosinue Mexay 1ByMsl TOUKaMH |
KOOPJIMHATHOW NPSIMOM

73 [IpsimoyronpHas cucreMa KOOpAMHAT Ha 1

IIIIOCKOCTH




[IpsimoyrosnbpHas cucreMa KOOpAMHAT Ha

79 1
IUIOCKOCTH
80 [Tpumeps! rpadukoB, 3agaHHBIX GopMymamu 1
81 [Tpumeps! rpadukoB, 3agaHHBIX GopMymamu 1
82 [Tpumeps! rpadukoB, 3agaHHBIX GopMyTamu 1
83 [Ipumeps! rpagukoB, 3aaHHbBIX (HOpMyTIaMu 1
84 Urenue rpauKoB peaibHbIX 3aBUCHMOCTEN 1
85 Urenue rpauKoB peaibHbIX 3aBUCHMOCTEN 1
86 [lonsiTne pynkunu 1
87 I'paduk pynkun 1
88 CpoiicTBa (yHKIMIHA 1
89 CpoiicTBa (yHKIMHA 1
90 Jluneitnast pyHKIUSA 1
91 Jluneitnast pyHKIUSA 1
92 [TocTpoenue rpaduka nuHeHHON QyHKIMH 1
93 [TocTpoenue rpaduka nuHeHHON QyHKIMH 1
94 I'paduk pynkuum y =|x| 1
95 I'paduk pynkuum y =|x| 1
96 KonTposnpHas paboTa 1o teme |
"Koopaunats! u rpadpuku. OyHkiun"
97 [ToBTOpEHHE OCHOBHBIX MOHATUH U METOJIOB |
Kypca 7 kinacca, 000011eHue 3HaHUH
08 [ToBTOpEHHE OCHOBHBIX MOHATUH U METOJIOB |
Kypca 7 kiacca, 000011eHIe 3HaHUM
99 [ToBTOpEHHE OCHOBHBIX MOHATUI U METOJIOB |

Kypca 7 kiacca, 060011eHre 3HAaHUHA




100 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 xinacca, 0000eHre 3HAaHMA
101 Hrorosas koHTposbHAs paboTa 1
102 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB |
Kypca 7 kinacca, 00001eHue 3HAaHUIA
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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