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IHosicHuTe IbHAS 3aNIMCKA

Anrebpa sBISETCA OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO o0O0Iero oOpa3oBaHHs: OHaA
o0ecrieynBaeT U3ydeHue IPyTrux AUCHUILINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO AJIs MPOJOKEHHUsS 00pa30BaHusl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydamoomuxcs Hay4yHBIX TIPEACTABICHUH O TPOUCXOXKIECHHUH M CYIIHOCTH
anreOpandeckux abCTpakiuii, crnocobe OTpakeHHsT MaTeMaTHYeCKOMl HayKoil sBIEHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yueHnue
anredpbl 00ecrevrnBaeT pa3BUTHE YMEHUS Ha0JI01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, GOopMyIupoBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3sBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JIeAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJEeHUs, 0000IIeHHEe M KOHKPETH3alUIo, adCTparupoBaHUE W aHAJIOTHIO.
OOydenne anreOpe MpearnonaracT 3HAYUTEIBHBIA OOBEM CaMOCTOSITENLHON NEATEeIHbHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE peIIeHHWe 3aJad  SBISeTCS  peaiu3anuent
JEeSITETbHOCTHOTO IPUHIINTIA O0YIEHUSI.

B crpykType mnporpamMmbel ydeOHOro Kypca «Anredpa» s OCHOBHOTO 0OIIEero
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-METoAWYecKue JIuHuH: «Yucna u
BBIUUCIICHHSY, «AJNTeOpandecKue BBIPAKCHUS», «YPaBHEHUS W HEPABEHCTBA», «DYHKIHHY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMMH €ro JIMHUSAMH. B xo1e n3yueHus yueOHOTo Kypca
00y4aromuMCcsl TPUXOAUTCS JTOTHUYECKH PACCykAaTh, UCIOI30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3BIK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Aredpay BKIIOYCHBI HEKOTOPHIC OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oOpa3oBaHUSA U
CHIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAIHHOTO MaTEMaTHYECKOTO
a3bika. ComepKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOTro Kypca «AnreOpay sSBIseTCs
€ro MHTCTPUPOBAHHBIN XapaKTep.

Copepxanune JuHUUM «Yucina M BBIYUCICHUS» CIY)KUT OCHOBOW [UIsl JalibHEHIIETO
U3yYeHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JIOTUYECKOTO MBIILIICHHS,
(GbOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAKKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHSATHS O YHCIIC HA YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPAlMOHATBLHBIMU YHCIIAMHU,
GbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM YHMCie. 3aBEPIICHHE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanne JABYX anreOpanyeckux JUHUW — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CMOCOOCTBYeT  (OpMHpOBaHUIO y  OOydYaromMXCs
MaTeMaTHYECKOTo amrmapaTra, HEOOXOTUMOTO s pemIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
MPEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOrO 00111€T0 00pa3zoBaHUs
yueOHBI  MaTepuan TPYNNHUPYETCs  BOKPYT  palMOHAIBHBIX  BBIpaXEeHUH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMAaTHUKH KaK S3bIKa JJIsi MOCTPOCHUS MAaTEMaTHUYECKUX MOJIENEH,
OTIHMCAHMsI TIPOIECCOB M SBJICHHUH peabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JManbHEeWIee pa3BUTHE AalNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAUMOTO, B YAaCTHOCTH, IS
OCBOCHHUS Kypca HWHPOPMATUKHA, ¥ OBJQJCHWE HAaBBIKAMH JETYKTHBHBIX PaCCYXJICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Cogepxanre  (QyHKIHOHATHHO-TpahUUYECKOW  JMHUU  HAIEJICHO Ha  TOJy4YeHHE
oOyJaronuMucs 3HaHUN 0 QYHKIMIX KaK BaXHEUIEH MaTEeMaTHIECKON MOJIETH /I OTTHUCAHUS
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INMPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3ydeHue
MaTepuanga CHOCOOCTBYET pPa3BUTHIO y OOYYAIOMIMXCS YMEHHUS HCIOIb30BaTh pPa3jInvHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJIWYECKHUE, TpaduuecKue,



BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPECTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [TUBUIN3AIUU
U KYJIbTYPHI.

Cornacno yuebHOMY 1u1any B 8-9 kitaccax u3y4aercs: yueOHbIN Kype «Anredpay, KOTOPBIH
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3lesibl cojaepkaHus: «Yucina W BBIYHCICHUSY,
«AnreOpandecKkue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN Y.

Ha n3yuenue yuebHoro xypca «Anredpa» orsoautcs 204 gacos: B 8 kimacce — 102 gaca (3
yaca B HeZiel0), B 9 kiacce — 102 yaca (3 yaca B HeeNo).

Coaepxkanue y4eOHOro npeaMera «AJreopa»
B 8-9 KJacce

8 kiaacc

1. PanuonasibHbIe Apoou (23 4)
PannonansHas apo0Ob. OCHOBHOE CBOKMCTBO IpoOH, cokparieHue apooeit. CroxxeHue,
BBIUMTAHUE, YMHOKEHUE U JISTICHUE APOOCH.

y k
[TpeoOpa3oBanue panMOHATBHBIX BhIpakeHUH. DyHKIUsA Y = — U €€ rpaduk.
X

2. KBagparubie kopau (204)
[Tonsitre 06 nppanmoHamTsHOM yucie. OOIue CBEICHUS O ICHCTBUTEIIBHBIX YHCIIaX.

KBanpaTHblil KOpeHb, IPUOIMKEHHOE 3HAUEHUE KBaIpaTHOro KOopHsA. CBOMCTBA KBaApaTHBIX
KOpHEH, MpeoOpa3oBaHus BBIPAKEHUH, COAepKalX KBapaTHble KOpHU. DyHKIMS Y = JX un
e€ rpadux.

3. Kpagparnsie ypaBHeHnus (234)

KBanpatHoe ypaBHeHue. @opMyiibl KOpHEN KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemenue panyoHanbHbIX ypaBHEHHN. Penienne 3anaq, IpuBOJALIINX K KBaJIpaTHBIM U
palMOHAJIbHBIM YPABHEHUSIM.

4. HepaBenctBa (194)

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. [louneHHOE c0XkKeHNEe U YMHOKEHUE YUCIIOBBIX
HepaBeHCTB. IIpuMeHeHne CBOMCTB HEPABEHCTB K OLIEHKE 3HAYEHUS BbIpakeHUs. JInHelHoe
HEPaBEHCTBO C OAHON nepeMeHHOoM. CucTeMa TMHEWHBIX HEPABEHCTB C OJIHOM MepeMEHHOM.

5. Ctenensb ¢ ueJbiM nokasaresem (10 u)

Crenenp ¢ 1enbM mokazaTesneM U e€ cBoiicTBa. CTaHAApTHBIM BHJ 4uCia. 3amUCh
NpUOJIMKEHHBIX 3HaUeHUH. JlefcTBYS Haa NPpUOIMKEHHBIMU 3HAYEHUSAMH.

6. J1eMeHTbI CTATUCTUKH U TEOPUM BeposiTHOCcTel (6 4)

COop ¥ rpynnupoBKa CTaTUCTHUYECKHMX JaHHBIX. HarnsgHoe mpencTaBieHHE CTaTUCTUYECKON
uHpOpMaLun

7. lloBTopenue. Pemenue 3axau (6 4)
3akpernieHue 3HaHUM, yMEHUI U HaBBIKOB, MTOJIYUEHHBIX Ha YPOKax MO JaHHBIM TeMaM (Kypc
anredpsl 8 Kinacca)

9 kJjacc

IloBTOpeHne marepuasa 7-8 kiacca 4u.

BripaxkeHus1, TOXX1eCTBa, ypaBHEHHUs, CHCTEMbI YpaBHEHUI (PYHKIMH, KBaJpaTHbIE KOPHH,
CTENeHb C HaTypaJIbHBIM U LIE€JIbIM MTOKa3aTeneM, (POpMYJIbl COKPAIIEHHOTO YMHOXKEHHUS
I'naBa 1. KBaaparnunas pynkous 224.

OyHkuMK U ux ceorctBa. KBagparueiil Tpéxunen. KBagparnunas pyHkuus u e€ rpaduk
Crenennas ¢pynkuus. Kopenb nN-ii creneHn

I'naBa 2. YpaBHeHMsI M HEPABEHCTBA C OJHOM NepeMeHHOH 14 4.

YpaBHeHUs ¢ OQHOM NepeMeHHON. HepaBeHcTBa ¢ OHOM ITIEpEMEHHON



I'nmaBa 3. YpaBHeHus1 M HepaBeHCTBA C ABYMs IlepeMeHHbIMH 17 4.

YpaBHeHMs ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBI. HepaBeHCTBa ¢ IByMs IEPEMEHHBIMH U UX
CUCTEMBbI

I'naBa 4. Apudmerudeckasi u reomeTpudeckasi nporpeccuu 15 u.

Apudmernueckas nporpeccusi. ['eomerpuueckast mporpeccus

I'naBa 5. jieMeHTbl KOMOMHATOPUKHU M TEOPUH BEPOATHOCTH 134.

OnemeHThl KOMOMHaTOpUKU. HavanpHble CBeIeHUS U3 TEOPUH BEPOATHOCTEH

IHoBTOpenue 14 y.

KBanparusiii péxwien. Crenennas ¢pynkuus. Kopens n-if crenenn. HepaBencTBa ¢ onHOM
IIEPEMEHHOI. YpaBHEHM C IBYyMsI IEPEMEHHBIMU U X cucTeMbl. HepaBeHcTBa ¢ 1ByMs
NEPEMEHHBIMH U X CHCTEMBI. ApudmeTndeckas mporpeccus. I 'eomerpudeckas mporpeccus
OnemeHThl KOMOMHaTOpUKU. HauanbHble cBeleHUs U3 TEOPUH BEPOATHOCTEH

ILianupyemMbie pe3ybTAThbl OCBOCHHS VYEOHOI0 nmpeaMera «AJareopa»
B 8-9 kiaccax

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yabTAaThl OCBOGHUSI IPOrpaMMbl  y4yeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

NPOSIBIICHUEM HWHTEpeca K TNPOIUIOMY U HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHICKOU
MaTEeMaTHUYECKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTIKEHUH B APYTHX HAayKaX U MPHUKIAIHBIX
chepax;

2) rpakIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEW TIpakJaHWHA M peau3allud €ro Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HarmpuMep, BEIOOPHI, OIMPOCHI), TOTOBHOCTBHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyaoBoe BociUTaHHE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE B PELIEHMM NPAKTUYECKUX 3aJad MaTeMaTU4ecKOi
HAIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOTo 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MpoQecCUOHANbHON 1eATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOEHHEM WHIWBUIYaIbHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTUYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIECHUN, YMEHUIO BUJIETh MAaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

OpUEHTAIlel B JEATEJbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HbIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKON NeATeIbHOCTH, 3TaloB €€ pPa3BUTUS U
3HAUMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM TPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 3I0POBbSI H IMOIMOHAIBLHOTO
Os1aromosty4usi:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHMEe 3HaHMsI B MHTEpPEcax CBOErO 370pPOBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3nyeckass aKTHUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eIoBeKa;



7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

OpHEHTAlMe Ha NMPUMEHEHHE MAaTeMaTHYeCKUX 3HAaHUM Ul pelleHus 3ajad B o01acTu
COXPaHHOCTH OKpYXKaloIleW Cpepl, IJIAHUPOBAHUS IIOCTYIKOB M OLIEHKM HX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollled cpesibl, OCO3HAHHEM IJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTel UX pPeleHus;

8) aganTanus K N3MeHAIOIMMMCS YCJIOBHIM COMUAIBHON U MPHPOIHON CpebI:

TOTOBHOCTHIO K JEMCTBUAM B YCJIOBMSIX HEONPEIEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/iel, MpUoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE0O0XOIMMOCTBIO B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCiIe (OPMYyIUPOBATH HICH,
HOHATHS, TUIIOTE3bl 00 00OBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTb CTPECCOBYIO CHUTYallUl0, BOCHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMBbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue nelicTBus:

BBISBJISATH M XapaKTEPU30BATh CYILIECTBEHHbIE MPU3HAKY MAaTEMATUYECKUX OOBEKTOB, MOHATHA,
OTHOIICHWA MEXAY MOHATUAMH, (OPMYIHPOBATH ONPEACICHHUS TOHATHHA, YCTaHABIUBAThH
CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKALIMHM, OCHOBAHUSA JJIs1 0000IIEHHS U CpaBHEHUS, KPUTEPUH
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyJIUpOBaTh U MPeOOpPa3OBbIBATh CY)KICHHS: YTBEPAUTENIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOpEYHs B (DaKkTax, JTaHHBIX,
HaOJIIOACHUAX M YTBEP)KACHUAX, MpeajaraTb KPUTEPUM JUIsL BBIABICHHS 3aKOHOMEpHOCTEH
IIPOTUBOPEYUH;

JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKMX YTBEPXKICHMH (IIpsMble M OT MPOTUBHOIO),
IPOBOAMTH  CAMOCTOSTEIBHO  HECIIOKHBIE  JIOKA3aTEeJbCTBA  MaTeMaTU4yecKuX  (akKToB,
BBICTPAWBaTh AapryMEHTAllUI0, MPUBOJUTH MpPUMEPbl M KOHTPIpPUMEPBI, OOOCHOBBIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

BBIOMpATh CNOCOO pelieHuss y4eOHOM 3afaud (CpaBHHUBATh HECKOJIBKO BapHUAHTOB pEILIEHMUS,
BbIOMpaTh HanOoJIee MOAXOAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTeIbCKue 1eHCTBHA!

HCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEOBATEIbCKUNA HHCTPYMEHT IO3HAHUA, (HOPMYIHpPOBAThH
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOpPEUNE, MPOOJIEMY, CAMOCTOSTEILHO YCTaHABINBATh HCKOMOE
U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IJIaHY HECIIOXHBIN HKCHEPUMEHT, HEOOJIbIIoe
HCCJIEIOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4eCKoro OOBEKTa, 3aBUCHUMOCTEN
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (QOopMyIupoBaTh O0OOLIEHUS M BBIBOABI MO peE3yJabTaTaM IPOBEAEHHOTO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAK)KE BBIIBUIaTh MPEIIOJI0KEHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX JUIS
peLIeHNUs 3a1a4H;



BBIOMPATh, AaHATM3UPOBATh, CUCTEMAaTHU3UPOBATh U UHTEPIIPETUPOBATh HH(OOPMAIHIO PA3TUUHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBICHUS HHGOpPMAIMM W WUTIOCTPUPOBATH pellaeMble 3adadu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMK 10 KPUTEPUSAM, TMPEAJIOKECHHBIM YUUTENEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YUeOHbIe 1eliCTBHUS:

BOCIIPMHUMATh U (POPMYJIMPOBATh CYKACHUS B COOTBETCTBUHU C YCIOBHMSMHU U LIEISIMU OOLICHHUS,
SCHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaXx,
JlaBaTh MOSCHEHMs 110 X0y PELICHUs 3a7jaui, KOMMEHTUPOBATh MOIy4YE€HHBIN pe3yJIbTarT;

B XoAe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbI, MPOOJIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HAlLIEJICHHBbIE HAa MOMCK PELICHMS, COINOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMH JPYrUX YYaCTHHKOB JWANOra, oOHApyKMBaTh pa3jiMyhe M CXOJCTBO
HO3ULIMH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS;

IPEJICTaBISITh PE3YydbTaThl PELICHUS 3aJauyd, OKCIIEPUMEHTA, HCCIIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMA C Y4€TOM 3aJad HpPE3eHTalUu |
0COOEHHOCTEHN ayAUTOpHH;

IOHUMaThb W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHONH paboOThl NpHU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

IPUHUMATD 1IeJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3ALMI0 COBMECTHOW PabOTHI,
pacopenenartb BHAbI paboT, JOroBapuBaThes, OOCYKIaTh IPOLECC W PE3yabTaT padoThI,
0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyMIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIC
IITYpMBbl M JpPYyTUe€), BBINOJHATh CBOI 4YacTb pPabOThl U KOOPAMHMPOBATH CBOM JIEHCTBUS C
JpYTMMHM 4WIEHaMHU KOMAaHIbl, OLIEHHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOUIMIl MPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM peIllieHus 3ajaud (WIM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHuss ¢ y4ETOM MMEIOLIUXCA PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIOCOOAMHM CaMOIIPOBEPKM, CaMOKOHTpOJIA Ipollecca W pe3ysbTaTa peleHHs
MaTeMaTUYECKOH 3a7aun;

NpEeIBUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIpH pEIIEHUU 33aJayd, BHOCHUTH
KOPPEKTHBBl B JIEITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

. OLICHMBAaTh COOTBETCTBHE DPE3yJbTaTa JAEATEIBHOCTH IOCTABICHHOM LIENIM U YCIOBHSAM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUIKEHUSI LIEJIU, HAXOUTh OIINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyueHus B 8 Kkiacce oOydarImMCsS TMOTYyYUT CIEAYIOIIME TPEeIMETHBIC
pe3ybTaThl:

Yucia v BbIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEICTABICHUS O MHOXECTBE ACHCTBUTENBHBIX YHCEN MAJIf
CpaBHEHHUS, OKPYTJICHUS W BBIYUCICHUN, W300pakaTh JEHCTBHUTEIbHBIC YHCJIa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumeHnsaTy moHATHE apUMETUUECKOTO0 KBAAPATHOTO KOPHS, HAXOJIUTh KBaJpaTHHIC
KOPHH, UCTIONB3YS MPU HEOOXOUMOCTH KaIbKYJIATOP, BEIOIHATEH MpeoOpa3oBaHUs BRIPAXKECHU,
coJlepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.



Hcnonb30BaTh 3amMcy OOJIBIIMX M MalbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOeil u
creneHen yucia 10.

Auredpanyeckue BbIpaKeHHUs

[TpuMeHATh MOHATHE CTENEHM C LEeJdbIM IOKa3aTeJIeM, BBIIOJHATh IMPeoOpa3oBaHUs
BBIPQ)KEHUH, COJIEPKAIIUX CTETICHHU C LIEJIBIM ITOKa3aTeNeM.

BBINONHATE TOXJIECTBEHHBIE MPeoOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOYICHAMH M alreOpanyecKuMH JpoOsMu.

PacknapiBaTh KBaJpaTHBIM TPEXUIIEH HA MHOXKUTEIH.

[TpuMeHsTH TpeoOpa3zoBaHus BEIPAKEHUH I PELICHNS PA3JIMYHbIX 337a4 U3 MAaTEMAaTUKH,
CMEXKHBIX IIPEIMETOB, U3 peallbHON IPAKTUKU.

YpaBHeHUSs] U HEPABEHCTBA

Pemiate nHeiHbIe, KBaJIpaTHbIE YPAaBHEHUS U PAaLlMOHAJIbHbIE YPaBHEHUs, CBOJAIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

[TpoBoaUTH IpOCTEHIIME UCCIEIOBaHNUS YPAaBHEHUN M CUCTEM ypaBHEHUH, B TOM YMCIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUH (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelleHts, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauth OT cioBecHOW (OPMYIMPOBKH 3amaud K e€ anreOpanmyecKod MOJIenu ¢
IIOMOILIBIO  COCTaBJICHUS ypaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUH, MHTEPIPETUPOBaTh B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TOJTYYCHHBIN pe3ysIbTaT.

[TprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB Ul CPAaBHEHMsI, OLIEHKHU, pelllaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHOY€ECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[loHumaTh ¥  HCIONB30BaThb  (YHKUMOHAIbHbIE MOHATHS M SI3bIK  (T€PMHUHBI,
CHUMBOJIMUYECKHE OO0O3HAYEHUS), ONMPEACsITh 3HAa4eHHWE (YHKIHMHM MO 3HAYCHHUIO apryMEHTa,
OIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

CrpouTtsb rpaduku JIeMEHTAPHBIX (YHKINN BUIA:

y = kIX, Yy = X2, Y = X3,y = [x|, y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOH (YHKIUH IO €&

rpaduky.

K xonmy oOydeHus B 9 Kkjacce oOydaOMMICS TMOMYYUT CICAYIOMNUE TMPEAMETHBIC
pE3yNbTaThI:

Ynciia ¥ BLIYHCICHHUS

CpaBHUBATH U YIOPSAIOUYNBATH PAIMOHAIBHBIE H UPPALIMOHALHBIE YUCIIA.

BeImonHATe apudMeTHIeCKHe JICUCTBHS C PANMOHAIBHBIME YHCIIAMH, COYETasl YCTHHIC U
MUChMEHHBIEC TPUEMBI, BHITIONHATH BEIUMCICHUS C UPPAIIMOHATILHBIMU YHCIIAMHU.

HaxomuTh 3Ha4eHHS CTENEHEH C IMeTbIMU MTOKA3aTesIMU  KOPHEH, BRIYUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrsITh JACHCTBUTEIBHBIC YHWCIIA, BBITOJHATH MPUKHUIKY pE3yJIbTaTa BBIYHCICHUH,
OIICHKY YHCIIOBBIX BBIPQKEHUU.

YpaBHeHUsI 1 HEPABEHCTBA

Pemare nuHelHBIE W KBaJpaTHBIE ypaBHEHUS, YpaBHEHHs, CBOJSAIIMECS K HUM,
npocTeiiye ApoOHO-palMOHATIbHBIE YPAaBHEHUS.

Pemarh cuctemsl IBYX JTUHEHHBIX YpaBHEHUW C JABYMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIIICTCS JIMHCHHBIM.

Pemate TekcTOBBIE 3amauM  anreOpanyecKUM CIOCOOOM C TOMOIIBI0 COCTABIICHUS
YPaBHEHHUS WM CHCTEMBI IBYX YPaBHEHUH C IBYMS TIEpEMEHHBIMH.

[TpoBoANTH MPOCTEHIIINE UCCIECTOBAHNS YPABHEHH U CUCTEM YPaBHEHHUM, B TOM YHCIE C
NMPUMECHEHHEM TpaUUecKux IpeJICTaBiICHU (YyCTaHABIMBATh, HWMEET JIM YpaBHECHUE WIU
CUCTEeMa YPaBHEHHI PEIleHus], €CIIi UMEET, TO CKOJIbKO, U IIpoYee).

Pemare nmHeliHBIE HEpaBEHCTBa, KBaJpAaTHBIC HEPABEHCTBA, HW300pa)kaTh pEHICHHE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCBHIBATH PEIIEHUE C MOMOIIBI0 CHMBOJIOB.



Pemate cucremMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPABEHCTB Ha YKCJIOBOW MPSIMOM,
3alUCHIBATh PEILICHUE C TOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUUHA
Pacnio3HaBaTh (yHKIMU M3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHYECKU PACIIONI0KEHUE HA
KOOpJMHATHON IUIOCKOCTH rpaduKoB byHKUIMH

puza:y =kx, y =kx + b, y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, B
3aBHCUMOCTH OT 3HaYCHHUN KO3(PHUIINEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIMH.

Crpouth n u300paXxkaTb CXEMaTHYECKH IpadUKHU KBaJApaTUYHbIX (YHKLUH, ONMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA N0 UX TpaduKaMm.

Pacno3HaBaTh  KBaJpaTW4yHyr0 (QyHKUMIO 10 ¢opMmysie, NPUBOAUTH IPUMEPHI
KBaJPAaTUYHBIX QYHKIUH U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

YucJi0BbIE MOCJIE10BATEIbHOCTH U POTIPeCcCUH

PacniozHaBath apu(METHUECKYI0 U F€OMETPUYECKYIO IPOIPECCUU IPU Pa3HBIX CIocobax
3aJlaHuUs.

BBINOTHATE BBIMHMCIEHUS C HCIOIB30BaHHEM (GOPMYT N-TO wWieHa apu(pMETUUYECKOH U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IIOCKOCTH.

PemaTs 3a1aun, CBsI3aHHBIE C YHCIOBBIMH [10CIIEJOBATEIBHOCTAMHE, B TOM YHCIIE 3aa4H U3
peasbHOM JKU3HU (C UCTIOJIB30BAaHUEM KAJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTHI).

TemaTnueckoe NJIAHNPOBAHNE ¢ YKAZAHUEM KOJIHUYECTBA YaCOB, OTBOANMBIX
HA OCBOCHHE KAKION TeMbI

8 kiace
Ne Tema 3aHsATHA KoiamnuecTBo
4acoB
n
/
n
1 | BBoaHOE OBTOPEHHE 2
2 | ParmmonanbHbie 1poOu 23
3 | KBanparnsie kopHU 19
4 | KBazpatHble ypaBHEHHUS 21
6 | HepaBencrsa 20
7 | CreneHs C LETBIM [TIOKa3aTeIeM. DIIEMEHTEI CTATUCTUKHI 11
8 | I[loBropenue 6
Hroro 102
9 kacc
Ne KonnyectBo
n/n Tema 4acoB
1 | [ToBropenue matepuana 7-8 kiacca (44) 4
2 | KBagparuunast pynkuus (224) 22




YpaBHEHHUS ¥ HEPABEHCTBA C OAHON mepemenHoi (14 1) 14
VYpaBHEHUs U HEpPAaBEHCTBA C IBYMs IepeMeHHbIMU (17 1) 17
Apudmerndeckas u reoMmerpudeckas nporpeccun (1549) 15
OneMeHThl KOMOMHATOPUKH U TeOpuH BeposTHOCcTH (13u) 13

[ToBTopenue (14 1) 14
Utoro 99

JJ1eKTPOHHBbIEe 00pa3oBaTebHbIe pecypchl

http://school-collection.edu.ru/
http://fcior.edu.ru
http://eor.edu.ru
http://povschola.edurm.

http://shevkin.ru/Maremaruxa.
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