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PaGouas nporpamma no yuedGHomy npeamerty Ajredpa 7-9 kjaccol

HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHUe IPYrux AUCLUIUINH, KAK €CTECTBEHHO-HAyYHOI'0, TaK ¥ TYMaHUTapHOI'0
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEHEBHOMN >KHU3HHU.
PazButne y oOydaomuxcs Hay4dyHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpandyecknx aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOW HayKo SBICHUH U
IPOLIECCOB B TNpUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
[O3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAUeCTB
MBIIICHHSI, HEOOXOAUMBIX JISl aJalTallid B COBpEMEHHOM mmdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTU MBIIIJICHNUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBepKAeHUs. OcBOeHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJaroIIUXCs: OHH HCIONB3YIOT JCIyKTHBHBIE |
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpennoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTU
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHe 3ajay  SBJSIeTCA — pealu3anueit
JeSITeTPHOCTHOTO TIPUHIINATIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Amaredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-MeToAuYeckre TuHuM: «YHucna u
BBIYUCIICHUS», «ANreOpandeckue BbIPAXKEHUS», «YPaBHEHHS M HEpaBEHCTBa», «DYHKLIUN.
Kaxnas 3 3TuX comepkaTenbHO-METOAMYECKHIX JIMHUIM pa3BUBACTCS Ha MPOTHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xo1e n3ydeHus yueOHOTo Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMAaTHYECKOTO
a3bika. CojiepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiIseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanne nuHuM «Yucia W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIIero
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET PAa3BHTHIO Y OOYYArOIIUXCS JIOTUYECKOTO MBIIUICHUS,
(opMHpOBaHHIO YMEHHSI MOJb30BAThCs ANTOPUTMAMHM, a TAaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHSA O YMCIE Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O JEHCTBUTEIHHOM YHCIie. 3aBEPIICHHUE OCBOSHHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne JByX aireOpauecKux JHHUH — «AnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOopMHpOBaHHIO y  OOydaromuxcs
MaTeMaTHYECKOTO ammapaTa, HEoOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX



NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHuUs
yueOHBId  MaTepuan TPYONHPYETCs BOKPYr  pallMOHANBHBIX  BBIpAXKEGHHUU.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK S3bIKA JJISl TIOCTPOCHUSI MaTEMaTHYECKHX MOJIeNnei,
OIKCAHMsI TIPOIECCOB U SIBIICHHUI peabHOro mMupa. B 3amaun oOyueHus anredpe BXOISAT TaKKe
JaNbHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIILIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHHUSI Kypca WHGOPMATUKHA, M OBJAJCHUE HABBIKAMH JCAYKTHBHBIX PACCYXKICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxanve  (yHKIIMOHAIBHO-TPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJY4YCHHUE
00yJarmUMUCs 3HAaHUN 0 QYHKIMSIX KaK BOKHEHIIIEH MaTeMaTUYeCKOW MOJENU JJIsi ONUCAHUS
U HUCCIICZIOBAHMS PAa3HOOOPA3HBIX INMPOLIECCOB M SBICHUI B mpuponae u odmectBe. M3ydenue
Marepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHs KCIIONB30BaTh pa3IMYHbIC
BBIPA3UTEIILHBIC CPEJICTBA SI3bIKA MAaTEMATUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [IUBUIN3AIUN
U KYJIbTYpPHI.

CornacHo ywyebHOMy IuUTaHy B 7-9 Kilaccax u3ydaercss y4eOHbI Kypc «AmnreOpay,
KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3Jielibl cojepxaHus: «Yuciaa W BBIYHACICHUNY,
«AnreOpandecKkue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenne yuebHoro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegemo), B 9 kimacce — 102 ygaca (3 yaca B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA

7 KUIIACC

Yuciia ¥ BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEXOoi OT OJHON (opMbI 3amucH Jpolel K
npyroi. IloHsiTHE palMOHAIBLHOTO YKCIIA, 3alHCh, CPABHEHUE, YIIOPSAI0UYNBAHNE PALlMOHAIBHBIX
yucen. ApupmMeTrnueckue IeiCcTBUS ¢ pallMOHANBHBIMU YMCiIaMu. PelieHue 3aiad U3 peaabHOU
NPaKTUKU Ha 4acTH, Ha ApoOH.

Cremnenb ¢ HaTypaJbHBIM MOKa3aTelieM: ONpeJelieHne, Ipeodpa3oBaHue BBIPAKCHUN Ha
OCHOBE OTIpe/IeNIeHUs], 3aUCh OonbIIuX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUE IPOOH U
JpoOu B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jaul HA MPOILIEHTHI, pellIeHHE 3a/1a4 U3 PealbHOil
IIPAKTUKU.

[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOXKUTEN HATypaIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

AuredpanyecKkune BbIPaKeHUs

IlepeMeHHbIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C MEpeMEHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpeacTaBneHue 3aBHCUMOCTH MEXJIy BeIMYMHAMH B BUAE (HOPMYIIBIL.
Boruncnenus no ¢popmynam. [lpeoOpazoBanne OyKBEHHBIX BbIpaXKEHHH, TOKIECTBEHHO PaBHbIE
BBIp@)KEHUS, TPaBUIa NPeoOpa3oBaHus CyMM M MPOM3BEACHUH, NMpaBUiia PACKPBITUS CKOOOK M
NpPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITIOKA3aTEIEM.

OpnnHounenbl 1 MHOrouwileHbl. CteneHb MHorousiaeHa. Clio)keHHe, BbIUUTAHUE, YMHOXKEHHE
MHOro4JeHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBajapaT Pa3HOCTH.
®opmyna pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOTOWIEHOB HA MHOKUTEH.



YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, NIpaBUiIa MpeoOpa3oBaHMs ypaBHEHHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JluHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEMHOTO ypaBHEHWUS,
peuieHue JMHEHHbIX ypaBHeHUM. CoOCTaBlICHME YpaBHEHHMI IO YCIOBHIO 3ajadyu. Perienue
TEKCTOBBIX 3a/]a4 C TIOMOILIbIO YPABHEHUH.

JluneliHOE ypaBHEHHE C JABYMS NEpEMEHHBIMH M ero rpaduk. Cuctema IBYX JTHHEHHBIX
yYpaBHEHUU € JByMsl NEpPEeMEHHbIMH. PelieHue cucteM ypaBHEHUH CIOCOOOM MOJICTaHOBKHU.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7a4d ¢ ITOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKUUHA

Koopaunara Touku Ha npsMod. UucinoBble NPOMEXYTKU. PaccrosiHue Mexny IByMs
TOYKAMU KOOPJAMHATHOU MPSAMOIA.

[IpsimoyronbHast cucrema koopauHat, ocu OX m Oy. AOcuucca U opauHaTa TOYKH Ha
KOOpAMHATHON miockocT. [IpumMeps! rpadukoB, 3amaHHbIX (popmynamu. Urenue rpaduxos
peanmpHbIX 3aBUcuUMoOcTel. [lonstne ¢ynknun. I'padux ¢yakuuu. CsoiicTBa  (QyHKIHIA.
Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk pynkuuu y = |x|. ['padudeckoe pemieHue TMHEHHBIX
YpaBHEHUU U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yucsia ¥ BbIYUCICHUSA

KBagparueiii kopenbp u3 uucina. [lonstue 00 wuppanuvoHanbHOM umcie. [lecsTuynbie
npuOJIMKEHUST HPPALMOHANBHBIX Yncenl. CBoWCcTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U HX
NPUMEHEHHE K MpeoOpa3oBaHUI0 YHCIOBBIX BBIPAKCHUNW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
YHCIIa.

Crernens ¢ 11enbIM I0Ka3aTesaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch Yucha.

Auredpanyeckune BbIPaKeHHUs

KBanpatublii TpEéXuseH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa HA MHOXKHUTEIH.

Anrebpanueckast 1pobb. OcCHOBHOe CBOMCTBO anreOpandeckoil apobu. CroxxeHue,
BBIUMTAHUE, YMHOKEHUE, JeJeHne aaredpandeckux apoOeil. ParroHanbHble BBIpaXKEHUS M UX
npeoOpazoBaHue.

YpaBHeHusI U HepaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, CBOAALIMXCA K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimue apoOHO-
palMOHAJIbHbIE YPAaBHEHUS.

I'padmueckas mHTEpIpeTalis ypaBHEHUN C JABYMs NMEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUH C JIBYyMs NepeMEHHbIMU. [IpuMmepbl pelieHns CUCTEM HENMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

UucnoBble HepaBeHCTBA W HX CBoOMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHoCcuiibHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBa C OAHOM mnepeMeHHOM. Cucrembl
JMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonstue Gpynkuuu. O6GnacTh ONpeaeseHns U MHOXKECTBO 3HaueHUi (yHkuu. CrnocoObl
3ananus QyHKIUH.



I'padpux dbyaxkuum. Utenue cpoiicTB dyHkumm mo e€ rpaduky. [Ipumepsr rpadukos
(GYHKIMHI, OTpa)arouX peaabHbIe MTPOIECCHI.

OYHKIMK, OMUCBHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIMOHATBHBIE 3aBHCHMOCTH, HX
rpaduku. Oynxupn y = X2, Yy = X3, y = Vx, y=|x|. ['padudeckoe peleHne ypaBHeHHi H CHCTEM
YpaBHEHUU.

9 KJIACC

Yuciia 1 BLIYUCICHUA

PanmonaneHble uncia, UppallMOHANbHBIE YHCIA, KOHEUYHbIE U OECKOHEUHBIE J1ECATUYHbBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENIbHBIE 4YHCIA KaK OECKOHEYHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apU(MeTHUecKue ACUCTBUS C ACHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpA, JJIUTEIBHOCTb IPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[TpubnnxEHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh MNpUOMDKeHHs. OKpyrjieHue uucel.
[Ipuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUMN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pernieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEen
Pa3JIoKEHUEM HA MHOKHTEIIN.

Pemienne  npoOHO-pallMOHAIBHBIX ~ ypaBHeHMH.  Pemenue  TEKCTOBBIX  3ajaad
areOpanyeckuM METOOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpapuk. PemieHue cucteMm ABYX JMHEWHBIX
YpaBHEHUN € JBYyMs IIEpEMEHHBIMU. PellleHne cHCTeM JBYX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpOpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI [IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3ajjau aNreOpandeckuM CriocoOOM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienne JNMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMH.

DOyHKIUHA

KBagparuunas ¢yukuus, e€ rpapuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0OCb CHMMETPHH MapadoIIbl.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y=x3, y = VX, y = |X| i ux cBoiicTBa.

Yucii0BbIe MOCIE10BATEIBHOCTH U NPOrPECCHH

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3aJJaHUE MOCIEI0BATEIIbHOCTA PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To wiieHa.

Apudmernueckass M reomeTrpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrPECCHil, CyMMBI NIEPBBIX N YJIECHOB.

N300paxeHne 4jaeHOB apU(PMETHUECKON M TeOMETPUYECKOM Mporpeccuid TOYKaMu Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA pOCT. CII0KHBIE MPOLIEHTHI.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpaMMbl Y4eOHOro Kypca «Anrebpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCUHCKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B IPYIMX HayKaX M IMPHUKIAIHbIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBJICHHUM, MPONEAYP TPa)KAaHCKOTO oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PELICHMM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IIOCTPOEHHUEM MHIUBUIYaJIbHOW TPAeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, PacCyKI€HUH, YMEHUIO BUJIETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI U O0OIIeCTBa, MNOHWMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOM NeATelNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuw,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B obsactu
COXPAHHOCTH OKpYXKarollel cpefbl, MIaHUPOBAaHUS IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K ,Z[el\/'ICTBI/IHM B YCIIOBHUSAX HeOHpeI[eHéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHWU HOBBIX 3HAHHI, B TOM 4Yucie (GOpMYIHUPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPHUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble oruueckue aeiicTBUs:

® BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS IMOHITUH,
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKANU, OCHOBAHHS 151 0000IIeHNUS
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIU3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, CTUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIABIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JAHHBIX, HAOIIOJEHUSX W YTBEPXKACHMSX, IpeljiaraTb KPUTEPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeNbCTBA MATEMAaTHMUECKUX YTBEPXKJIEHUM (IpsAMbIE M OT
IPOTHBHOTO), IIPOBOJUTH CaMOCTOSITEIILHO HECJIOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTU4ecKux (HakToB, BBICTpAaMBaTh apryMEHTAlUIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHNUS;

e BbIOMpaTh cnocob pemieHHuss y4eOHOM 3anauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKUe A1eHCTBHA!

® HCIOJNB30BaTb  BONPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IIO3HAHMS,
bopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;



CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaraM
NPOBEAEHHOTO HAOIONCHNUS, UCCIEAOBaHNS, OLICHUBAThH JOCTOBEPHOCTh MOTYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATH MPEIIOT0KEHHS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HH(OPMAIUIO
pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHHUS;

BBIOMpATH (hOpMy IpeCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH PEIIacMbIe 3a1a4H
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM U
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CY)XICHUS B COOTBETCTBUH C YCIOBUSIMH U LEIIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/ 00CYKIIEHHI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMO TeMBI, TPOOJIEMBI,
pemraeMoi  3amaud, BBICKA3bIBaTh MWJCH, HAIEJICHHBIE HA IIOMCK DEIICHHS,
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMU JPYrUX YYacTHHKOB JHAajora,
0OHapy>KUBATh Pa3IMUMe U CXOACTBO MO3ULUI, B KOPPEKTHOH Popme GpopMyInpoBaTh
pa3HoTIacusi, CBOM BO3PaKEHHUS,

NPECTaBIATh PE3yIbTAThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, IPOCKTA,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € Y4E€TOM 3aaad IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a/1ay;

NPUHUMATD 1I€7Tb COBMECTHOH JeSITeThHOCTH, TUTAHUPOBATh OPTAaHU3AIMIO COBMECTHOM
paboThl, pacmpenensTb BUAbBl padoOT, JOroBapHBaThbCs, OOCYXKAAaTh Hpolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTel (0OCYXAeHHS, OOMEH MHEHHUIMH,
MO3TOBBIE INTYPMBI M JIPYTHE), BBIOJIHITH CBOK YacTh pabOTHI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaHJbI, OIICHWBATh KA4eCTBO CBOETO BKIIAJA B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, ANTOPUTM pEIIeHUs 3anadyu (WM ero 4YacTh),
BBIOMpPATh CMOCOO pEImIeHHs ¢ YYETOM UMEIOIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM
HOBOU WH(pOpMAITUH.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ylbTaTa peuieHus
MaTEeMaTHYeCKON 3aJ1a4H;



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHUE PE3YNbTAaTa ACATECIbHOCTU IIOCTABICHHOM LIEJIU U YCIOBUSAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHHS WM HENOCTMXKEHMsS 1I€JIM, HaXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOyuyenus B 7 KJjacce OOYyYaIOUIMICA MOMYyYUT CICIYIOIIUE TMPEAMETHBIC
pE3yJIbTaThL:

Yuciia 1 BBIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudmMeTHuecKkue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPAXKEHUH, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCICHHS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexoauth OT OqHON (HOPMBI 3aMKCH YUCET K JpYroil (mpeoOpa3oBBIBATH NECATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucna.

BbInonHATE NPUKKUIKY U OLIEHKY pe3y/ibTaTa BBIUMCICHUN, OLEHKY 3HAYEHHMH YMCIOBBIX
BBIPAXCHU. BBINIOIHATE NEHCTBHS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

[TpyuMeHATH NPU3HAKU JEITUMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemate mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IPONOPLUOHAILHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0BEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp30Bath anredOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH MPU 33aHHBIX 3HAUCHHUSIX MEPEMEHHBIX.

BeinonHATe npeoOpazoBaHysl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MO00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbInonHAT, yMHOXKEHHE OJIHOYJIEHAa HAa MHOIOWIEH M MHOTOWIeHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOYKUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMyN COKpaII€HHOTO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpa3oBaHUsl MHOTOYICHOB Uil pPELICHHMS pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Ul IpeoOpa3oBaHuUs
BBIPAKECHUII.



YpaBHeHUs1 1 HEPABEHCTBA

Pewars yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa IIepexona OT
UCXOJHOIO YypaBHEHUS K PpaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS M 4YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[ToaGuparb mpUMepHI Map YUCEI, SIBISIOUINXCS PEIIeHUEM JTMHEHHOTO YPAaBHEHHS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOW IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHUS C JIBYMS
MEePEMEHHBIMH, MOJIb3YACh IPpadUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemats cucrteMbl ABYX JIMHEHHBIX YpaBHEHUH C JBYMS IIEPEMEHHBIMH, B TOM YHCIE
rpadu4ecKy.

CocTraBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBHIO 3a/1auyd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJIyYECHHBIN
pe3yJbTarT.

DOyHKUUHA

H300paxaTh Ha KOOPJAWHATHOW NPSIMOH TOYKH, COOTBETCTBYIOUIME 3aJlaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3allMCHIBATh YHUCJIOBBIE MPOMEXYTKHM Ha
aNreOpanvdecKoM s3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTHM TOYKM 10 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHenHbIX QyHkuid. Ctpouts rpaduk GyHKINU y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BeIHMUYWHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BEM pabOTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate rpaduyeckuii cnoco0 MpeCcTaBleHUs U aHanu3a WHGOpMallUu, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy oOydenuss B 8 kiacce OOydYarONIMIICS TMOMYYUT CIEAYIOMIUE MPEIMETHBIE
pE3yJIBTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE MPEJICTABJICHHUS O MHOXXECTBE JIEHCTBUTEIBHBIX YHCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [IEHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTOo KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJIATOP, BBIIOIHATH IPE0Opa30BaHusl BhIPAKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOJIb3Yys CBONCTBA KOPHEH.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOei u
creneHei yucna 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpyMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAXEHU, COEPIKALUX CTENIEHU C LIEIBIM IIOKA3aTENEM.

BbINONHATE TOXJECTBEHHBIE NPEOOpa3OBaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI ACMCTBUI HaJ MHOTOWIEHAMH U anreOpandyeckKuMu JpoOsiMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTs npeoOpa3oBaHUS BBIPAKEHUH A peUIeHHs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTIbHOU TPAKTHKU.



YpaBHeHUs1 1 HEPABEHCTBA

PemaTs nuHelHbIe, KBapAaTHBIE YPAaBHEHUS U PALIMOHAIBHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoauTH pOCTEHIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YUCIIE C
IpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[lepexoauth OT ciOBeCHOH (GOPMYIMPOBKM 3ahaud K e€ anreOpanyeckoil MOAETH C
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHMH, HMHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ II0Jy4YCHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLICHKH, PELLIATh JIMHEIHbIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpa(UUYecKyl0 HILTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lonumMaTh ¥ HKCHOJB30BAaTh  (YHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUS), ONPENeNiATh 3HA4eHHWE (QYHKIMU IO 3HAYEHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLIUN BUA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBOI (YHKIHH IO €&
rpaduky.

K kxoHmy oOyueHus B 9 kiacce oOydaromuiicss MONYYHUT CIEAYIOLUIUME IPEIMETHbBIE
pE3yJIbTaThI:

Yuciia 4 BbIYHCICHUSA

CpaBHUBATh U YIOPSAI0YNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Bemonaare apudmernueckue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi yCTHBIC U
NUCbMEHHbIE IPUEMBI, BHIIIOJIHATH BBIUYUCIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxoauTh 3HaueHUs CTENEHEN C LEIbIMH MTOKA3aTeIsIMU U KOPHEW, BBIYUCIIATH 3HAYECHUS
YHCIJIOBBIX BBIPAKEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMONHATH NPUKHUIKY pe3yjbTaTa BBIYHCIICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHEWHbIE M KBaJgpaTHbIE YpPAaBHEHHUs, YPaBHEHUS, CBOIAIIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemath cuctembl IBYX JMHEMHBIX yYpaBHEHHI € JIByMSI NEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBBIE 3ajaud anreOpanyeckuM CIOCOOOM C MOMOINBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMs IIEPEMEHHBIMU.

IIpoBONUTE MPOCTENUIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHeHHEeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelieHus, €Ciii UMEET, TO CKOJIbKO, U ITpoyYee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xkaTh pelIeHHe
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aMIUCBHIBATH PEILIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cucreMpl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh peEIleHHE CUCTEMbl HEPAaBEHCTB HA UYMCIIOBOU MPSMOI,
3aMKChIBaTh PEIICHNUE C TTOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7au.



DOyHKIUHA
PacnioznaBath (hyHKIIUY H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMATHUECKH PACIIONOKEHHE Ha

KOOPJMHATHOM IIocKOCTH TpadukoB Gpynkumid Buna: y = kX, y = kx + b, y = k/x,y = ax2 + bx +
¢,y =x3, y =1, y = |X|, B 3aBHCHMOCTH OT 3HAUYeHHi1 KOIDDUIHEHTOB, OMUCHIBATH CBOHCTBA

G YHKIIHA.

Crpouth U M300pakaTh CXeMAaTHUECKU TpapuKH KBAJPATUUHBIX (DYHKIMHA, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3HaBath  KkBajgpartuuHytro ¢QyHKIOMO 10  ¢Gopmysie, NPUBOIAUTH IMPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHOMN KU3HHU, (PU3UKHU, FEOMETPHUH.

YucJioBbIe MOCJIe10BATEIbHOCTH U MPOTrPeCcCUH

Pacno3naBate apu(METHUECKYIO U TEOMETPUUECKYI0 MPOTPECCHU MPH Pa3HBIX CIOCO0ax
3aJlaHuUA.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (GOPMYJ N-ro 4YjeHa apudMeTHuecKko u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbI OCIE0BATEIHHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemiate 3a7auu, CBsI3aHHbIE C YMCIOBBIMU IOCIIEIOBATEIbHOCTSIMU, B TOM YHUCIIE 3aJaud
U3 peabHOM KU3HU (C UCIIOJIB30BAaHUEM KaIbKYISITOPa, HU(POBBIX TEXHOIOTHA).



PA3SJIEJ IV. TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BbIpaXKCHUS 27 1 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopanwatst u rpaguici. Gyniiuin 24 ! https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
IT 1
° OBTOpEHHE H 0000MmeRHe 6 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
8 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Kourpoabsnble IIpakTnyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 q .K 1
ucia v BelauciaeHus. KBaaparHeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienusi. CTeneHp ¢ HeabIM 7 bubnmoreka [JOK
I0Ka3areyieM https://m.edsoo.ru/7f417af8
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AnreOpanueckre BbIpaXKeHUsI. bubmumoreka [IOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanueckre BbIpaXKeHUsI. 15 1 bubnuoreka [IOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBa. CUCTEMBI bubnuorexa [JOK
6 . 13
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKUHH. OCHOBHBIE IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o Dyrxupm. Huciosbie pynKimn 9 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 TosToperne 1 06obmene 0 1 https://m.edsoo.ru/7f417af8
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
9 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nudpoBbIe
Ne n/mm P Konrpoabnbsie IlpakTnyeckue (up )
NMporpamMmmbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypcsl
1 Yucna v BeluncieHus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
qucIia https://m.eds00.ru/7f419d08
5 YpaBHEHHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmoreka [JOK

OJHOI EpEMEHHOU

https://m.edso0.ru/7f419d08
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3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 bubmmoreka [JOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bubnunorexa LIOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBencTsa 16 https://m.eds00.ru/7£419d08
bubnunoreka LIOK
> Dyt 16 https://m.eds00.ru/7f41908
6 q €JIbHOCTH 15 bubmorexa [IOK
HCHOBBIC HOCTEAOBAT https://m.eds00.ru/7f419d08
7 [ToBTOpEeHHE, 0000IIEHUE, CUCTEMATH3 AL 18 bubnunoreka LIOK
3HAHUM https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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