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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecrieunBaeT U3ydeHUe IPYTUX JAUCIHUILTHH, KaK €CTECTBEHHO-HAyYHOI0, TAK ¥ TYMaHUTapHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEIHEBHOM KHU3HH.
PazButne y oOydaroomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKEHHS MATEeMATHYECKOW HAyKOW SBICHHA U
NPOIIECCOB B TIpUPOAE U OOIIECTBE, POJIIM MATEMaTHYECKOTO0 MOJCIHUPOBAHHUS B Hay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAa4eCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aJIaliTalldd B COBPEMEHHOM IHdpoBoM oObmiecTBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JICHCTBUSL U BBIBOJIBI, (POPMYIIMPOBATh yTBEepkacHHs. OCBOCHUE Kypca aireOpbl o0ecreyrnBaeT
PasBUTHUC JIOTUYCCKOI'O MBIINUJICHUA 06yqa10m1/1xc;[: OHM HCIHOJB3YHOT ACAYKTHUBHBIC U
UHIYKTHBHBIE PACCYXKACHUS, 0000IMIEHNEe W KOHKPETHU3aLHWIo, a0CTparupoBaHUE M aHAJOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroImuxcsi, IMO3TOMY CaMOCTOSTEIbHOE pEILIeHHWe 3a7ad  SBJISIeTCS — peanu3aunueit
ACATCIIBHOCTHOI'O MPpUHIMAIIA O6y‘-IeHI/I$I.

B crpykrype mnporpammel ydeOHOro Kypca «Ausredpa» Jii OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTelbHO-METOAMYEeCKUe JMHUM: «YHucna u
BBIUUCIIEHUS», «AIreOpandeckue BbIPRXEHUS», «YpaBHEHHS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTeabHO-METOAMYECKUX JIMHUI pa3BUBAeTCs HA MPOTSHKEHUM TPEX JIET
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00yJaromuMCs TIPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Ajiredpay BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIONIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO yUeOHOTO Kypca «Anrebpay siBIseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIIero
U3yUeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMUXCS JOTMYECKOTO MBIIIICHHUS,
(GOpPMHUPOBAHUIO YMEHHSI TOJB30BATHCS ATOPUTMAMHU, a TAK)Ke MPUOOPETCHHIO MPAKTHUECKUX
HaBBIKOB, HeO6XOI[I/IMBIX JJISL HOBCGI[HCBHOI\/'I )kn3HU. Pa3BuTHE MOHATHSA O 4YHUCIIE Ha YPOBHC

OCHOBHOTI'O O6H.[€FO 06p2130BaHI/IH CBA3aHO C palflMOHAJIbHBIMU W HPPAlMOHAJIbHBIMU YUCIIAMU,



dbopMHUpPOBaHHEM TIPEACTABICHUN O NEHCTBUTEILHOM YHCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIo.

CogxepxaHue JBYX anreOpandecKux JIUHUH — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpOBaHUIO y  OOydaromIUXCs
MaTeMaTHUYeCKOro amrapara, HEOOXOAMMOIo /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oopa3oBaHus
y4eOHbI ~ Marepwajg TpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUH.  Aunrebpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH Kak S3bIKa JJIsi IOCTPOCHUS MAaTEMaTHUYECKUX MOJIENEH,
OTHMCAHHUS MPOLIECCOB U SIBICHUN peallbHOTO MHUpa. B 3amaun oOydenus anreOpe BXOAST TaKxke
JaIbHEWIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOJAMMOIO, B YAaCTHOCTH, MJIs
OCBOCHHMS Kypca HWH(GOpPMATHKH, ¥ OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpazoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanve  (QyHKIHOHATbHO-TpAaQUYECKOW JIMHMM  HAIEICHO HAa  IOJIYYCHHC
00yJarIMMUCS 3HAHUN O QYHKIHSIX KaK BOKHEHIICH MAaTeMAaTUYECKOW MOJETH JIJIsl ONUCAHUS
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUH B mIpupoae u obiecTtse. M3yuenue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUsS MCIIOJIb30BaTh pa3MyuHbIe
BBIPAa3UTEIbHBIE CPENCTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, TpauuecKue,
BHOCHT BKJIaJ] B ((OpPMHUPOBAHHUE NPEJICTABICHUN O POJIM MAaTEMATUKK B Pa3BUTUHU LIMBUIN3ALNN
U KYJIBTYPHI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax u3ydaercs Y4eOHBIH Kypc «AnreOpay,
KOTOpBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3lienbl coiepxaHus: «Huciaa U BBIUMCICHUS,
«AnreOpanyeckue BbIpaKeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegeno), B 9 kiacce — 102 yaca (3 yaca B

HEJIEIIO).



COJEPKAHUE OBbYYEHUA

7 KJIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHbIE WU JECATUYHBIE, MEPEX0]] OT OJHOM (opMBI 3amUCH Jpodel K
npyroi. IloHsTHE palMOHaIBHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHANBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOM
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTesIeM: OIpellelIeHue, Mpeodpa3oBaHNue BhIpaKEHUH Ha
OCHOBE OTIpE/ICIICHHUS, 3aIMCh OOIBIINX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IPOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHNUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHrEe NPU3HAKOB IE€IUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auaredpanyeckune BbIPaKeHHUs

IlepeMeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXIY BEJIMYMHAMM B BUAE (HOPMYIIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIpaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHUSI, TIpaBUJIa MIPeoOpa3oBaHUs CYMM U MPOU3BEJEHUI, IpaBUiia PaCKPbITUS CKOOOK U
IPUBEIEHUS TOIOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10KA3aTEIEM.

OpnHowieHbl 1 MHOrowieHsl. CteneHb MHOrouieHa. Clio)kKeHHEe, BBIUUTAHUE, YMHO)KEHHE
MHOTo4JIeHOB. DOpMyibl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelleHue JIMHEHHBIX ypaBHeHHIl. CocTaBieHHME ypaBHEHUH IO YCIOBHUIO 3agadd. PemieHue
TEKCTOBBIX 33/Ja4 C TIOMOIIbIO YPAaBHEHUH.

Jlunelinoe ypaBHEHHE C ABYMs MEpEeMEHHBIMU U ero rpaduk. CrucremMa ABYX JMHEWHBIX
ypaBHEHUW C JBYMsI TepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.

IIpuMmepsl peleHns TEKCTOBBIX 3a7a4 € TOMOIIBI0 CUCTEM YPAaBHEHU.



DOyHKIUHA

Koopaunara Toukum Ha npsMou. YucnoBsle NPOMEXKYTKH. PaccrosiHue Mmexny AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHaT, ocu OX m Oy. AOcuucca u opauHaTa TOYKU Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonstue ¢ynknun. I'padux ¢yakuuu. CpoiictBa  (QyHKIMIA.
Jlunetinas ¢ynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX

YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yucsia ¥ BLIYUCICHUSA

KBagparueiii kopenbp u3 uucna. [lonstue 00 wuppanroHasbHOM uyucie. JlecaTuunbie
npUOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCcTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH M MX
IpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crernenb ¢ 1enbIM M0Ka3zaresnaeM U e€ cBoiictBa. CTaHgapTHas 3alluCh YKCIa.

Auredpanyeckune BbIPaKeHHUs

KBanpaTHblil TpEXUIIEH, pa30kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckast pobb. OCHOBHOe CBOMCTBO anreOpandeckoit apobu. CroxxeHue,
BbIUWTAaHUE, YMHOXEHHE, JelieHue ainredpanyeckux apoOeil. PanuoHanbHble BBIpRXKEHUS U UX
npeoOpazoBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOJMIIMXCA K JMHEWHBIM M KBajapaTHbIM. [Ipocteifmue npoGHO-
panMoOHAIbHBIE YPABHEHUS.

['paduueckass UHTEpIIpeTalsl YpaBHEHUH € JABYMS NEPEMEHHBIMH U CHCTEM JMHEHHBIX
YPaBHEHUH C JByMs NepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHWH ¢
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIIocoOOM.

UucioBble HEpaBeHCTBA M HX CBOMcTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeliHble HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA



[Tonsitne gynkmuu. O6GnacTh onpeneneHUus U MHOXKECTBO 3HaueHH (yHKIuH. CriocoObl
3ananus QyHKIUH.

I'padux Pynxmun. Yrenue cpoiictB ¢yHkmmu mno e€ rpaduxy. IIpumepsr rpadukon
(GyHKLUH, OTpaKalOLIUX pealibHble IPOLIECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPAMYI0 M OOpaTHYIO MPOINOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. ®ynxupn y = x2, y = x3, y = \x, y=|x|. ['padideckoe pemenre ypaBHCHUI H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BLIYUCICHUSA

PanyonaneHble yKcia, UppalMOHAIbHbBIE YUCIA, KOHEUHbIE U OECKOHEUHbIE JIECITUYHbIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHUCEN, ACUCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JEeCSTHUUHble  JpoOu. B3aMMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JICAUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEeHUE JEMCTBUTENBHBIX 4YHCElN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpa, JJIUTEIBHOCTH IPOLIECCOB B OKPY)KAIOIIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yuced.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCIICHHN.

YpaBHeHUs] M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3azau
areOpanyeckuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JIBYyMs IE€pEMEHHBIMU. PelleHne cHucTeM [BYX YpaBHEHUHM, OJHO W3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpo# cremneHu. [ padudeckas UHTEpIIpeTaus CUCTEMbl YPaBHEHHH C
JBYMsI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 areOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHne cucrteMm JIMHEUHBIX
HEpaBEHCTB C OJHOW mepeMeHHO. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. IlapaGomna, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'paduxn dyukmmit: y = kx, y=kx + b, y=k/x, y =x3, y =x, y = [x| , # ux cBoiicTsa.

Yucii0BbIe NOCI€I0BATEJIBHOCTH U NPOTrPeCcCUm

[ToHsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyioit u HopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mnporpeccur.  Dopmynsl  N-ro  4YieHa
apuQMeTUUECKOI U TeOMETPUUECKON MPOTPECCHiA, CyMMBI IIEPBHIX N YJICHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOH MPOrpeccHid TOYKaMu Ha

KOOPJMHATHOM IJIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIUAIbHBINA POCT. CII0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThbl OCBOCHUS MPOrpaMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

NpOSIBIICHUEM MHTEepeca K TMPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIGHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kTaHCKOTO oOIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXKJIEHUIO ITHUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHIHUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PEIICHUH MPAKTUYECKUX 3a/ady MaTeMaTU4eCKOU
HaIPaBJIECHHOCTH, OCO3HAHWEM BaXHOCTH MAaTeMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCel
JKU3HU JJIs1 YCHEIIHON MPOQecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OO0pa3oBaHUS U
KU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3creTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY W OJCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PaCCyKIEHUN, YMEHUIO BUJETh MaTEMaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHHUEM
MaTeMaTUYeCcKOl Hayku Kak cdepbl 4elIOBEYECKOW [eATeNbHOCTH, JTaloB €€ pa3BUTUS U

SHAYUMOCTH IJId pa3BUTHUA LMUBUIIN3allWHU, OBJIAJICHUCM A3BIKOM MAaTCMAaTUKH U MaTeMaTHYeCKOM



KyJAbTYpO KaK CpEICTBOM IO3HAaHWsS MHpPa, OBJAJCHHEM MNPOCTEHIINMU HaBBIKAMH
HCCJICIOBATEIbCKOM IeITCIIbHOCTH,

6) ¢usnueckoe BocnuTaHue, ¢GopMHpPOBAHHE  KYJbTYPbl  310pPOBbS U
IMOLMOHAIBHOIO 0JIAr0MoJIyYHs:

TOTOBHOCTBIO IPHUMEHATh MAaTEeMAaTHUECKHE 3HAHHMS B HHTEpEcax CBOETO 3/I0pPOBBS,
BE/ICHUS 3J0POBOTO 00pa3a >XKM3HM (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryisipHas (Qus3nueckass aKTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedICKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAKOTO K€ IpaBa JAPYroro 4eJoBeKa;

7) 3K0J10THYECKOe BOCTIUTAHNUE:

OpHEHTalMe Ha MPUMEHEHHE MAaTeMaTWYeCKHX 3HAHWW NIl PEelIeHHs 3a7ad B 00J1acTH
COXPaHHOCTH OKpYXKarolleld Ccpenpl, IUIAHUPOBAHHS TIOCTYIKOB M OLEHKM HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpesbl, OCO3HAaHMEM IJI00AIBHOTO XapakTepa KOJOTHYECKUX
npoOJieM U yTel UX PeIleHHS;

8) ajanTanus K N3MEeHAIOIUMCS YCJIOBUIM COLMATbHOI U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSAX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOSH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeATebHOCTh, B TOM YHCIE YMEHHE YUYUTHCS Y JIPYTHX
Jrofied, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIEC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OTIBITA APYTHX;

HEOO0XOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHI, B TOM 4HuCIe (OPMYIHPOBATH UJICH,
HOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
JNe(QUINUTBI COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOMNN KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMbIE PEHICHUS W

HeﬁCTBHH, (I)OpMyJ'II/IpOBaTB " OUCHHUBATDH PUCKHU U NTOCIICACTBUA, (bOpMHpOBaTL OIIBIT.

METANPEAMETHBIE PE3YJIbTATbHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBHUS

ba3oBrble Jornyeckue 1eHCTBHUA:
® BBIBIATH U XapaKTEpPH30BaTh CYIIECTBCHHBIC MPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOLICHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS IMOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCH(PUKANU, OCHOBAHMS JJIs1 0000IIeHUs

U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIN3a;



BOCIIPUHUMATh, (POpPMYyIUpOBaTh U MPeoOPa30BbIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUNs B (aKTax,
JTAaHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelaraTb KPUTEpUHM sl BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€OYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh J0OKa3aTeJbCTBA MATEeMAaTHYECKUX  YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IIPOBOJIUTH CaMOCTOSITEIIBHO HECJIOXKHBIE JI0Ka3aTeNnbCTBa
MaTeMaTHYecKuX (PAKTOB, BBICTpPAUBaThb ApPryMEHTALUI0, NPUBOIUTH IPUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BbIOMpATh CIOCOO pelieHust y4eOHOM 3ajauM (CpaBHUBaTb HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAIMMA ¢ YIETOM CaMOCTOSITENbHO BbIJEIECHHBIX

KPUTEPUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

WCIIOJIb30BaTh  BOMPOCHl  KaK  MCCIEIOBATEILCKUM  MHCTPYMEHT  TO3HAHMS,
dbopmMyIupoBaTh BOIIPOCHI, (bukcupyromye MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpMHUPOBATh THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOANUTH TIO CAaMOCTOSITENIFHO COCTAaBICHHOMY IUJIaHY HECIOXKHBIM HSKCIIEPHUMEHT,
HEOOJBIIOE HWCCIEOBaHWE TI0 YCTAaHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

CaMOCTOSITENNbHO  (OPMYyTUpPOBaTH O000OIIEHUS W  BBIBOABI IO  pe3ylbTaTraM
MPOBEAEHHOTO HAONIOACHUS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPETOTOKEHHUS

0 €r'o pa3sBUTUHN B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISBIISATH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;
BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OpMAIUIO

pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,



BBIOMpATh (hopMy MpeacTaBIeHUS HHYOPMAIIMHN U WIUTIOCTPUPOBATh PeIIaeMble 3a]jauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;
OLICHUBATh HAJAE&KHOCTh MH(POPMAIUH 110 KPUTEPUSAM, MPEII0KEHHBIM YUUTEIEM WU

c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBUA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CY)KICHUS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOImIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/ OOCYKIIEHHsI 3371aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOii TEMBI, TPOOIIEMBI,
pemraeMoi  3amaud, BBICKA3bIBaTh MWJCH, HAIEJICHHBIE Ha TIIOMCK DEIICHHS,
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
OoOHapy>KUBATh Pa3IMUMe U CXOJACTBO MO3UILUH, B KOPPEKTHOH Popme popMyIupoBaTh
pa3HOIIIACHsl, CBOM BO3PAKCHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, POCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEH ayTUTOPUH;

MNOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON W WHAMBHUIYAIbHOM pabOTHI
IPY PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a]1a4;

IPUHUMATD 11€7Ib COBMECTHOM JeSITeIbHOCTH, UIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacnpeaensTb BuAbl padOT, JOroBapuBaThcsi, OOCYXXIaTh Npolecc U
pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpYNHOBBIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHHUIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHITH CBOKO YacTh pabOTHI M KOOPAMHUPOBATH
CBOMU JICWCTBUS C JPYTMMH WIEHAMH KOMaH/bI, OLIEHWBATh KaueCTBO CBOETrO BKJaJa B

00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTh),
BBIOMPATh CIMOCO0 pEImIeHHs ¢ y4E€TOM MMEIOMIUXCSA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM

HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:



e BJAJETh CIOCOOAMHU CaAaMONPOBEPKH, CAMOKOHTPOJISI MPOLIEcca U pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3a7a4u;

e IpeABUAETH TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YNbTATa ACATEIbHOCTU MOCTABICHHOMN LIEJIU U YCIOBHAM,
OOBSICHATh TPUYUHBI JOCTHIKCHHUS WM HEJOCTIDKEHHUS IIeJId, HaXOOUTh OIIHOKY,

JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHBI

K xonimy oOydenuss B 7 kJjacce OOydYalOMIMICS TMOJYYUT CIEAYIOIIHAE TPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

BbimonHsaTe, coueTas yCTHbIE W MHCbMEHHBIE NPUEMBI, apudmeTuyeckue IEHCTBUS C
paloHaTbHBIMH YHCTIAMHU.

Haxoauth 3Ha4YeHUs] YUCIOBBIX BBIPAXKEHUN, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI M
npu€Mbl BBIUMCICHHUS 3HAYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBLIKHOBEHHBIE U
JECATHUYHBIE TPOOH.

[TepexonuTh OT OAHOM (HOPMBI 3aMKCH YUCEN K ApYroi (MpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAIOYNBATH PAIIMOHAIBHBIE YUCIA.

OKpyTITh YUCIHa.

BBITIOTHATE MPUKUIKY W OIIEHKY pe3yJIbTaTa BBIYMCICHUH, OICHKY 3HAYCHUH YUCIIOBBIX
BBIpOKECHHM. BBIMOTHATE JEHCTBUS CO CTENIEHSIMHU C HATypaJbHBIMHU TTOKA3aTEIISIMH.

[TpuMeHsTh IPU3HAKU JETUMOCTH, PA3I0KEHUE HA MHOKUTEIIN HATYPaTbHBIX YHCET.

PemaTth mpakTHKO-OPHEHTUPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOIICHWEM BEIUYHH,
MPOTOPIIMOHAITBPHOCTHIO BETTUYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YIIbTAThI PEIICHUS 3a71a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonp30BaTh anreOpanyecKyr0 TEPMHHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IMpoIiecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaXOI[I/ITI) 3HA4YCHUA 6YKBeHHBIX BI)Ipa)KCHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.



BeinonsATe npeoOpa3oBaHus LIEI0r0 BbIPaKEHHUsI B MHOTOWIEH MPUBEAECHUEM MOJ00OHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATE yMHOXXEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIIEH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBATh pa3iaoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMsi MHOTOYIEHOB JUI pPELICHHUs pa3IM4yHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU I IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHElHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NIPUMEHss MpaBmiIa Iepexona OT
UCXOJHOIO ypaBHEHUS K pPAaBHOCWIbHOMY eMy. [IpoBepsTb, SBISIETCS JM YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPaBHEHUH U X CUCTEM.

[TonGupath mpuMepsl Map YUCe, SBISIOLUIMXCS pellleHueM JMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpapuK JIMHEHMHOrO YypaBHEHUS C JBYMs
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarp cucTeMbl ByX JIMHEHHBIX YpaBHEHUH C JIByMsl NIEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pelIaTh JUHEWHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX YPABHEHUH I10
YCIOBUIO 3a/ladl, HMHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N3o00paxaTh Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIUH. CTpouTh rpaduk GyHKIIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,

00BEM paboTHI.



Haxonuts 3HaueHune GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeACTaBiICHUS M aHAIW3a WHPOPMALMHU, U3BIEKATh U
MHTEPIPETHPOBATH UHPOPMALIUIO U3 TPa(PUKOB peaTbHBIX MPOLECCOB U 3aBUCHMOCTEH.

K konmy oOyuenuss B 8 kjacce oOydaromuiics MHOJYYHUT CIEIYIOLUE MpPEIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

Hcronb30BaTh HadalbHBIE IPEACTABICHUS O MHOYKECTBE JCUCTBUTENBHBIX YUCET UL
CpaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHMH, M300pa)xkaTh AEHCTBUTEIbHbIE 4YMCIAa TOYKAMH Ha
KOOpJAMHATHOM NPAMOM.

[IpumeHsTh TOHATHE apU(PMETUUYECKOTO KBAJIpPaTHOIO KOPHS, HAXOJUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHATH IPE0oOpa3oBaHMsl BbIpaKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJb3Yysl CBONCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJBIIMX M MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOe u
creneHeil uncna 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHUW C IeNBIM TI0Ka3aTesleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALUX CTEIICHH C LIEJIBIM II0OKa3aTeIIEM.

BbINOMHATE TOXAECTBEHHbIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAXXEHUII Ha OCHOBE
IpaBWJI AEUCTBUM HaJ MHOTOWIEHAMH U anreOpanuyecKuMu JpoOsiMH.

PacknanpiBaTh KBaApaTHBIA TPEXUIICH HA MHOKUTEIIH.

[TpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUM A7  pPEUIeHUs pa3IMyHbIX 3a7ad M3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAbHON MPAKTUKH.

YpaBHeHUsI M HEpaBEHCTBA

Pewrats nuHelHbIE, KBapaTHbIE YPABHEHUS U PAllMOHAJIBHBIC YPABHEHMS, CBOASAIINECT K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBOINTE MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
NPUMEHEHHEM Tpa@UuecKux TMpeAcTaBieHuil (ycTaHaBlIMBaTh, HMEET JIM YpaBHEHHE WIIU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[Tepexoauth OT ciOBecHOH (GOPMYIUMPOBKM 3ahauM K e€ aireOpanyeckod MOJAETH C
IIOMOLIBI0 COCTABJICHUS YPAaBHEHHMsS WJIM CHCTEMBl YpPaBHEHMH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 334U IOJyYEHHBIN PE3YJIbTAaT.

IIpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PEIIaTh JIUHEHHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUYEcKyl0 HILTIOCTPAILIUIO

MHO’KECTBa peLICHNI HepaBEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUHA

[lonumMaTh ® WCHOJB30BaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUS), ONPEAeIITh 3HA4eHHWE (YHKUIMU 10 3HAYCHHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y = kiX, y =x2, y =x3,y = [x|, y = VX, OIIHCBIBATH CBOIICTBA YHCIOBOI (YHKIHH 110 €&
rpapuky.

K koHiy oOyuenuss B 9 kjacce oOydaromuiics MHOJYYUT CIEIYIOLUE MpPEIMETHbIE
pe3yJbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh ¥ YIOPSIOUYMBATH PAllHOHAIEHBIEC M HPPAIOHAILHBIC YHCIIA.

BeimonuaTe apudmMernueckue AeHCTBHS C pallMOHAJIbHBIMU YHMCIAMHU, COYETasi YCTHbIE U
NUCbMEHHBIE IPUEMBI, BBITIOIHSITH BEIYUCICHHS C UPPALIMOHATIBHBIMH YU CIaMHU.

Haxoaute 3HaueHMs cTENeHEeH ¢ HeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPA)KEHHIA.

OKpyrisiTh JEHCTBUTEIbHBIC YHWCIA, BBIMOJHATH NPUKUAKY pE3yibTaTa BBIYMCICHUH,
OLIEHKY YHMCIIOBBIX BBIPAXKEHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTeime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMsS MEPEMEHHBIMU M CHCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISIETCS TNHEHHBIM.

Pemrate TekcTOBBIE 3amauM anreOpanvdecKUM CIIOCOOOM C TMOMOIIBI0 COCTAaBIICHUS
YPaBHEHMSI WM CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMS epEeMEHHBIMHU.

[TpoBoaUTH MpOCTENIIME UCCIETOBAHNS YPABHEHUN M CCTEM YpaBHEHHH, B TOM YHCIE C
NpUMEHeHHEeM TpadUYecKuX TPEICTaBICHUH (yCcTaHaBIMBaTh, WMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI peIIeHs, €CIIi IMEET, TO CKOJIBKO, B ITpovee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPAaBEHCTBA, M300pa)kaTb peLICHHE
HEPaBEHCTB HA YMCJIOBOU MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO0 CHMBOJIOB.

Pemate cuctemMbl JIMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIEHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPAMOH,
3aIMMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA [IPU PELLICHUH PA3JIMYHBIX 3a1a4.



DOyHKUUHA

Pacno3naBate GyHKIMU U3y4EHHBIX BUI0B. [10Ka3pIBaTh CXEMaTUYECKH PACIIOIOKEHUE HA
KOOPAMHATHOM Mm1ocKkocTh rpadukoB GpyHkimil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y=1x, y = |X|, B 3aBHCHMOCTH OT 3HAUYeHHi1 KO>(DDUIHEHTOB, ONMUCHIBATH CBOHACTBA
byHKUINH.

Crpouth U M300pakaTh CXEeMAaTHUYECKU TpapUKH KBAIPATHUYHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBa KBaIpaTUUHBIX (DYHKIUII 110 UX Tpadukam.

PacriosHaBath  KBaspatuuHyo (yHKOHIO 10  Qopmyie, NPUBOAUTH IPHUMEPEI
KBaJPAaTUYHBIX (QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucJi0oBbIe MOCJI€10BATEIbHOCTH U MPOTrPecCUH

PacriosnaBaTh apuMeTHYECKYI0 U T€OMETPUYECKYIO NPOrPECCUH TPH PasHBIX CHOCO0ax
3a/1aHusl.

BEBINMONHATE BBIYUCICHHUS C HCIOIB30BAaHHEM (OPMYIT N-TO WieHa apu(PMETHYECKOH u
F€OMETPUYECKON TPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJUHATHON TIOCKOCTH.

Pemate 3aaum, CBsI3aHHBIE C YMCJIOBBIMU MOCJEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJjaud

W3 peajbHOM XU3HU (C UCTIOIB30BAHUEM KaJIbKYIISATOPA, IIU(POBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie IIpakruueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BeluMcieHus. PanimonanbHbie o5 2 bubnuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
2 AnrebpandecKkue BhIpaKEHUS 27 2 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 ¥ PaBHEHIL i HEpaBeHCTsa 20 2 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopaunats! u rpapuku. OyHkunu 24 2 httos://m.edsoo.ru/7415b90
bu6mmoreka [JOK
> TopTopenne 1 obodwmeHHe 6 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 0
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8 KVIACC

KounvecTBO yacoB JIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bu6mmorexa [IOK
. 2
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 0 bu6mmorexa [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuoteka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 0
8 DyHKIHH. OCHOBHBIC MIOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
. 1
o DyHKuyH. HCHOBbIE yHKLHH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0
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9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnsie IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
1 Yucna u BeruncieHus. JlecTBUTEIbHBIC 9 1 0 bubmuoreka [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 0 bubnnoreka [JOK
OJHOU MIepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubmmoreka [JOK
YpaBHEHUU https://m.edso0o.ru/7f419d08
bubnunoreka LIOK
. 0
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
0
> Dynxuun 16 1 https://m.eds00.ru/7f419d08
bubmmoreka IIOK
0
6 YucrioBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 15 1 0 bubmmnoreka HOK
3HaHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 7 0



https://m.edsoo.ru/7f419d08
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10.

11.

12.

13.

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Anrebpa, 7 wimacc: yueOHuk / HO.H.MakaperaeB, H.I'. Munaiok, K.M.Hemkos,
C.b.CyBopoBa; mox pen. C.A. Tenskockoro. — 1l4-e usn., crep. — Mocksa:
[IpocBemenue, 2022. — 255, [1]c.: .

Anrebpa, 8 kmacc: yueOnuk / FO.H.MaxkaperueB, H.I'Munmiok, K.M.Hemxkos,
C.b.CyBopoBa; mox pen. C.A. Tenskockoro. — 15-e m3nm., crep. — Mocksa:
[Ipocemenue, 2022. — 287c.: ui.

Anrebpa, 9 wmacc: yue6nHuk / FO.H.MaxkaperaeB, H.I .Munmok, K.J.Hemkos,
C.b.CyBopoBa; mox pen. C.A. Temskosckoro. — 14-e wu3ap., crep. — Mocksa:
[Ipocseenue, 2022. —287c¢.: ui.

METOIAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Anrebpa. 7 kiacc. Tematnueckue tectol / FO.I1. Jynuusn, B.JI. Kponray3.— M.:
[Ipocsemenue, 2011.

Anrebpa. unakruueckue matepuansl. 7 kmace/ JILU. 3BaBuu, JI.B. Ky3nemnosa,
C.b. CyBopoBa — M.: [Ipocsenienue, 2012.

Anreopa. 8 xinacc. Temarnueckue tectsl / FO.I1. Qyauusia, B.JI. Kponray3. — M.:
[Ipocsemienue, 2011.

Anrebpa. 8 knmacc: nunaktuyeckue marepuansl / B.M. XKoxos, FO.H. Makaperues,
H.I''Mungtok. — M.: IIpocsemenue, 2014.

Anrebpa. 9 knacc. Temarnyeckue tectsl / FO.I1. dyauusin, B.JI.Kponray3z.— M.:
[Ipocsemienue, 2011.

Anrebpa. [umaktuueckue wmarepuansl. 9 kmacc / KO.H. Makaperues, H.T.
Munnmtiok, J.M. Kopotkosa. — M.: [Ipocsemenue, 2013.

W3yuyenune anredpbl B 7-9 ki.: mocobue st yuureneit / FO.H. Makapreiues,
H.I'. Munmiok, C.b.CyBoposa, 1.C. lllnsixoBa. — M.: [Ipocsemenue, 2009.
PasHoypoBHEBBIE 3a1aHUSI A1 TEMATHUYECKUX U UTOTOBBIX KOHTPOJIBHBIX pabOT Mo
anrebpe. 7-8 knaccel. / JI.S. ®emguenko. — /1., 2004.

Pa3HoypoBHEBBIE 3a1aHUsI A1 TEMATHUYECKUX U UTOTOBBIX KOHTPOJIBHBIX pabOT Mo
anreope. 9 knacc / JI.A. deaguenxo. — /., 2004.

COopHUK 3amaHui AN TEMAaTHUYECKUX M UTOTOBBIX aTTecTaluii mo anredpe. 7-9
kmacc / JI.A. @emuenko. — /1., 2009.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru
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