MyHununajgbHoe 010/1:KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
«Cpennss o0meoopa3oBarejibHas MKoJga Ne 32
umenu Baagumupa Kanuronosa

PACCMOTPEHO COTI'JTACOBAHO YTBEPXIEHO

Ha 3acemanuu [IIMO Ha 3acelaHuM eJarornyeckoro HupekTop

€CTECTBEHHOHAYYHBIX U coBeTa MBOY "COLI Ne 32"

MaTeMaTUYECKUX Ko6wips C.M. uM. B.A. Kanutonosa

JTUCIIUAILINH bapaunosa O.b.

PykoBoauTenb: [Tpotokoin Nel ot 31.08.2023 r. [Tpuka3 Ne 122
Kynaruna E.A. or _31.08.2023 r.

ITporokon Ne 1
or 30.08.2023 r.

bapaHoBa
OkcaHa
bopucoBHa

MopnucaHo undpoBon
noanucbio: bapaHosa
OkcaHa bopurcoBHa
Hata: 2023.11.21

Paboyas aganTupoBanHas nmporpamma L S

yueOHOro npeamera " Asureopa'

nas odoyvyarumuxesa ¢ OB3 (3IIP) na nomy
9 kJacc

CocraBuTeins:

Kynaruna Enena AnexcanapoBHa
YUUTEIb MATEMaTUKH

MBOY "COLI Ne 32"

uM. B.A. Kanuronoa

Kemeposo



IHOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma ydeOHoro mnpemmera «AnreOpa» mua oOydarommxcs ¢ 3[IP ompenenser, d4to
oOydJaromuecst ¢ 3aJepXKKOW ICUXWYECKOTO PA3BUTHUS TOIYyYaloT 0Opa3oBaHHE, COOTBETCTBYIOIIEE I10
UTOTOBBIM JIOCTHXKEHUSIM K MOMEHTY 3aBepILIECHUS] 00yUeHHUS, ITITAHUPYEMbIM PEe3yJIbTaTaM OCHOBHOT'O OOIIETO
00pa3oBaHMsl HOPMATHBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB, M B TE e CPOKM 0OydeHus (5-9 kiaccel) mpu
CO3/IaHUHU YCJIOBHM, YUUTHIBAIOIIMX UX 0COOBIe 00pa3oBaTeNbHbIC TOTPEOHOCTH.

Anrebpa sBNsieTCS OJHUM M3 OMOPHBIX HPEAMETOB OCHOBHOTO OOIIEro 0O0pa3oBaHMs: OHa OOecreyuBacT
W3Y4YEeHHE IPYTHX IUCIMIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK M T'YMaHUTapHOTO IUKJIOB, €€ OCBOCHUE
HE00XO0AMMO JIJIs IPOIOJKEHUSI 00pa30BaHuUs U B TIOBCEHEBHOM KM3HU. PazBuTHe y 00ydaromuxcsi Hay4HbIX
MPEJICTABICHUM O TMPOMCXOXKJIEHUU M CYIIHOCTH anreOpanyeckux aOCcTpakiuii, croco0e OTpaskeHus
MaTEeMaTHYECKOH HAyKOW SIBJICHUW W TPOIECCOB B TPUPOJE U OOIIECTBE, POIU MAaTEMaTHIECKOTO
MOJICTIUPOBAaHUS B HAyYHOM TMO3HAHUUM M B TMPAKTUKE CHOCOOCTBYET (DOPMHPOBAHUIO HAYYHOIO
MHUPOBO33PEHUS U KAUEeCTB MBIIUICHHUS, HEOOXOAUMBIX JIJIsl aAaNTallid B COBPEMEHHOM LU(POBOM OOIIIECTBE.
N3ydenue anredpbl obecrneuynBaeT pa3BUTHE YMEHHS HaONI0aTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSA H
BBIBOJIBI, (hopmymupoBaTh yTBepkaeHus. OcBoeHUe Kypca anreopsl

o0ecrieynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHU HCIIONB3YIOT JEeIYKTHBHBIE W
UHIYKTUBHBIE pacCyXaeHUs, 0000IIeHre U KOHKpeTH3aluio, abcTparupoBaHue U aHajioruto. O0ydeHue
anrebpe MpeanonaraeT 3HAUYUTENbHBI 00BbEM CaMOCTOSTEIBHOW AESITENbHOCTU OOYYaloUIMXCs, MOITOMY
CaMOCTOSITENTLHOE PEIICHUE 33124 SBIISICTCS pean3alield AeITeIbHOCTHOTO MTPUHITUIA 00yUSHHS.

B cTpykType mporpammel yueGHOTO npeamera «Anredpa» Ajisi OCHOBHOTO 001iero o0pa3oBaHUsl OCHOBHOE
MECTO 3aHUMAIOT COJEpKAaTeIbHO-METOANYECKUEe JUHUM: «Yucia M BBIYUCIEHUS», «Anredpanueckue
BBIpXKECHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHKIuN». Kaxnas u3 sTUX coliep:kaTeabHO-METOINYECKIX
JIMHUI pa3BUBAETCs HAa NPOTSKEHUU TPEX JIET U3YUEHHUs, B3aUMOJEHCTBYS C IPYTUMU €T0 JIMHUSMHU.

B xozne n3ydenust yueGHOro mpeamera oOy4yaromuMCs MPUXOANUTCS JIOTHYECKU PAcCyXk/1aTh, MCIIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN SA3bIK. B CBsI3U ¢ 3TUM B nporpaMMmy y4eOHOTro npeamera «Anredpay BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTUKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jieiax MaTeMaTHUYeCKOro 00pa3oBaHMs
U CIIOCOOCTBYIOIIME OBJIaICHNUI0 00YYalOIUMUCA OCHOB YHUBEPCAIbHOTO MaTEMaTHUECKOTO S3bIKA.
ConepxaTenbHOM M CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro mnpenMera «Ainredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTeP.

Conepxanue TuHUK «Yucna ¥ BBIYMCICHUS» CIYKUT OCHOBOHM JJIs JajbHEWUIIEro M3y4yeHHs MaTeMaTHKH,
CIOCOOCTBYET Pa3BUTHIO Y O0YUAIOUINXCS JIOTHYECKOTO MBILUIEHUS, (OPMUPOBAHUIO YMEHUSI TIOJIB30BATHCS
aJITOPUTMaMH, a TaK)Ke MPUOOPETEHHIO MTPAKTUYECKUX HABBIKOB, HEOOXOANMBIX ISl TOBCETHEBHOM JKU3HHU.
Pa3BuTHe MOHATHS O YHMCIe HAa YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs CBSI3aHO C pallMOHAJIbHBIMU U
UppalMoOHAbHBIMU YHUCIaMH, (GOPMUPOBAHMEM IPEACTABICHUN O JEHCTBUTEIBHOM 4YHCIE. 3aBeplleHHe
OCBOEHUS YHCIIOBOW JIMHUM OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIO.

ConeprkaHue IByX anredpanyecKkux JUHUNA — « AnreOpandeckue BhIpaXeHUs» U «Y paBHEHUS U HEPABEHCTBA
CIoCcOOCTBYET (POPMUPOBAHUIO Y 00YUAIOMINXCSI MATEMATHYECKOTO amnmapara, He0OXO0AMMOTO JIJIsl peIeHuUs
3a/la4 MaTeMAaTHUKH, CMEKHBIX NPEAMETOB U NPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOIO
o0miero o6pa3oBaHus yueOHbIH MaTepua rpynIupyeTcsi BOKPYT palliOHaIbHBIX BhIPAKEHUH.

Anrebpa JEMOHCTPUPYET 3HAYEHHE MaTeMaTHKH Kak s3bIKa JJI TOCTPOCHUS MaTeMaTHUECKUX MOJIeeH,
OIMCaHUs MPOLIECCOB U ABJIEHUH peabHOro Mupa. B 3amaun oGyueHus anredpe BXOAST TaKkKe JNaibHeHIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS, HEOOXOJMMOTr0, B YACTHOCTH, JUI1 OCBOCHHS Kypca HH(POPMaTHKH,
U OBJIaJIEHUE HaBbIKaMH JENyKTUBHBIX paccyxaeHuil. [IpeoOpasoBaHune cUMBOIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUs, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanne (yHKIMOHATBLHO-TpaQUUECKONW JIMHUKM HAIEJICHO Ha TMOJydeHHEe OOydJaroIIMMHCS 3HAHUU O
GYHKIMAX Kak BaKHEWIIeH MaTeMaTHYeCKOW MOJENM JUIs OMHMCAaHUS M MCCIEJOBAaHUS Pa3HOOOpPA3HbIX
MPOLIECCOB M SIBIIGHUH B mpupoae u oOmectBe. M3ydeHne marepualia CHOCOOCTBYET Ppa3BUTHIO Y
o0yJaroImuxcs yMEHHs HCIOJb30BaTh pA3IMUHbIC BBIPA3UTENbHBIE CPEACTBA S3bIKA MaTEMaTHKH —
CIIOBECHBIE, CUMBOJINYECKUE, Irpaduueckre, BHOCUT BKJIaJ B (POPMUPOBAHUE MPECTABICHUN O POJIU
MaTeMaTHKU B Pa3BUTUH LUBWIN3ALUU U KYJIbTYPBI.



CormacHo yueOHOMY TUIaHy B 9 Kjaccax M3ydaeTcsi ydeOHBIN mpeameT «Anredpa», KOTOPBIA BKIIOYAET
CIIEYIOIINE OCHOBHBIC pa3feNbl coiepkaHus: «Uucia U BBIUUCICHUS», «ANTreOpandecKue BBIPAKCHUSY,
«YpaBHEHHS U HEpaBEHCTBaY», «DyHKLIUN.

COJEPKAHUE OBYYEHUA

9 KUIIACC

Yucia v BbIYUCTICHUA

PanmonaneHble yKcnia, UppallMOHANBHBIE YUCIIa, KOHEUHbIE U OECKOHEUHbIE IeCATUYHbIE ApoOU. MHOXKECTBO
JNCHCTBUTENBHBIX YHCEN, JCHCTBUTEIBHBIE YHCIA KaKk OECKOHEYHBIC JAecATUYHBbIC Apodu. Bi3ammuO
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JIEUCTBUTENBHBIX YHCENl U KOOPIUHATHON IIPSIMOIL.
CpaBHeHUE IEHCTBUTEBHBIX YUCEIl, apu(PMETHICCKUE NEHCTBUS C ACHCTBUTEILHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, TUTEILHOCTD MTPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnmxkEHHOE 3HAUEHUE BEIUYHMHBI, TOYHOCTHh NpuOImkeHus. Okpyrienue uucen. [Ipukuaka u orneHka
pe3yAbTaTOB BBIUNCIECHUN.

YpaBHeHUs1 1 HEPABEHCTBA

JInnennoe ypaBHenue. Penienue ypaBHEHUM, CBOIAIINXCS K JTUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASIIMXCS K KBAJIPATHBIM.

bukBanpaTHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUM TPEThel U YeTBEPTOM CTENEHEN Pa3oKeHUEM Ha
MHOKHTEIH.

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUH. PelieHne TeKCTOBBIX 3a/1a4 alreOpandeckiuM METOI0M.
VYpaBHeHHEe ¢ JBYyMsI IEpEMEHHBIMU U ero rpaduk. Pemienue cucreM AByX JMHEWHBIX YpAaBHEHUH C IByMs
nepeMeHHbIMU. Pelienne cucrteM IByX YpaBHEHHMI, OTHO U3 KOTOPBIX JUHEHHOE, a IPyroe — BTOPOM CTEIECHH.
I'padmyeckas mHTEpIIPETALINS CUCTEMBI YPABHEHUH C IBYMS TICPEMEHHBIMH.

Pemmennie TeKCTOBBIX 3324 anredpanyeckum CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEMHBIX HEPABEHCTB C OJAHOM NEPEMEHHOM. PellleHne cucTeM JMHEWHBIX HEPABEHCTB C OJAHOMU
nepemenHoi. KBajparHeie HepaBeHcTBa. ['paduueckast HHTEpIpeTaIsl HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI [IEPEMEHHBIMM.

DOyHKIUH

KBanpatnunas ¢yskius, e€ rpadux u cpoiictBa. [lapaGona, KOOpAMHATHI BEpIIMHBI Mapaboibl, OCh
CUMMETPHUH NapadoJIbl.

I'padukn GyHkmii: y = £x, y = Ax + b, y = £x, y = x3, y = Vx, y = |x|, u ux cBoiictaa.

Yucii0BbIE 10CJI€10BATEIBHOCTH U IPOTPEeCCHH

[ToHsiTHE YHUCIOBOI MOCIENOBATENLHOCTH. 3a/laHue MOCIEA0BATEIbHOCTH PEKYPPEHTHOH Qopmymnoi u
(dhopmyIioif n-To wieHa.

ApudmeTrnueckas U TreoMeTpuueckas mporpeccur. @Dopmyabl n-ro uieHa apuPMETHUECKOH U
Tr€OMETPUYECKON ITPOTPECCUI, CYMMBI IEPBBIX N YJICHOB.

N3o00paxeHne dneHOB apu(METUYECKOM M TEOMETPUYECKOM MPOTpPEecCHii TOYKAaMU Ha KOOPIWHATHOU
IIJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMAIBHBIN pOCT. CII0KHBIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHS [NPOI'PAMMBI YUYEBHOI'O TIPEIMETA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JlnuHOCTHBIE, METamnpeAMETHbIE U MpPEeIMETHbIE Pe3yJbTaThl OCBOCHHS OOYYaIOLUIUMUCS C 3aJep>KKON
MICUXHYECKOTO Pa3BUTHsI MPOTPaMMbI ydeOHOTO TipeameTa «Anredpay mist ooydarommxcs ¢ 3[1P (Bapuant 7)
cootBeTcTByeT ®I'OC OOO C yueTom ux 0coObIX 00pa3oBaTEIbHBIX TOTPEOHOCTEH.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMBbl yUeOHOTo npeamMeTa «Anredpa» XxapakTepU3yTCs:
1) naTpuoTHYecKoe BOCIINTAHNE:



MPOSIBJIEHUEM MHTEpECa K MPOILUIOMY U HACTOSIIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSAM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ITUX
JOCTHKEHHM B IPYrUX HayKaxX U MPUKIATHBIX cepax;

2) rpaIaHCKoO€e U TYXOBHO-HPABCTBEHHOE BOCIUTAHNE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH IpaKIaHWMHA U peaju3allid ero Ipas, MPEICTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM, MPOIEAYP TPAXKIAHCKOTO
oOmecTBa (HampuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO STUYECKHUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTU MOPAIBHO-3THYECKUX MTPUHIIUIIOB
B JICSITENIbHOCTH YU4EHOTO;

3) TpyaoBoOe BOCIIUTaHME:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PELICHUM MPAKTHUYECKHX 3a/ad MaTeMaTH4YeCKOW HaIlpaBJICHHOCTH,
OCO3HAHHWEM Ba)XHOCTH MATEeMAaTUYECKOTO OOpa30BaHW HA MPOTSHKEHUU BCEH JKM3HM NI YCIENTHON
npodeccuoHaNbHOM IeATENBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUI, OCO3HAHHBIM BHIOOPOM U
MMOCTPOCHUEM WHJIMBUIYaTbHOW TPACKTOPUU OOpa30BaHUs M SKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIMOHATBHOMY M AICTETUYECKOMY BOCHPHSTHIO MaTeMaTHUYeCKUX OOBEKTOB, 3ajad,
pElICHUH, pacCyKICHUH, YMCHHUIO BUACTh MATEMAaTHICCKIE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUS:

OpUEHTAIMC B JCSATCILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX TIPEJCTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPHUPOAbI M OOIECTBa, MOHUMAHUEM MaTEMaTHYECKOW HAyKH Kak
cdepbl YeIOBEUSCKON NeATEIbHOCTH, JTAloB ¢ pPa3BUTHUS W 3HAYMMOCTH IS Pa3BUTHS I[MBHIU3ALNH,
OBJIaJICHHEM S3BIKOM MAaTEMATHKU M MAaTEeMaTUYECKOW KyIbTYpOH Kak CpeICTBOM MO3HAHMS MUPA,
OBJIAJICHUEM MTPOCTEHIIIMMI HaBBIKAMHU UCCIICIOBATEILCKOMN IEATEIHHOCTH;

6) puznueckoe BocnuTanue, GopMupoBaHHeE KYJIbTYPHI 310POBbS H

IMOLUMOHAIBLHOTO 0JIArOMOTyYns:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTUUECKUE 3HAHUSI B UHTEPECcax CBOETO 37J0POBbs, BEACHUS 3J0POBOT0 00paza
KU3HU (370pOBOE IMHTaHWE, COATAHCUPOBAHHBIA PEXHM 3aHATHH WM OTIbIXA, pEryisipHas (u3HdecKas
aKTUBHOCTH ), CHOPMUPOBAHHOCTHIO HaBbIKA PEIICKCHH, TPU3HAHIUEM CBOETO MpaBa Ha OIIHMOKY U TaKOTO ke
paBa JIPyroro 4ejioBeKa;

7) 3K0JIOrH4YecKoe BOCIUTAHHE:

OpHEHTAINCH HAa NMPUMEHEHHE MAaTeMAaTWYSCKUX 3HAHWUU IS pelIeHHs 3ahad B 00JacTH COXPaHHOCTH
OKpY>Karollen cpeibl, TUIAHUPOBAHMSI TIOCTYIKOB U OIIEHKU UX BO3MOXKHBIX MOCIEICTBUN ISl OKpYKaroIen
Cpelbl, 0CO3HAHUEM TII00aTHbHOT0 XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IIyTeH X PEIICHUS;

8) aganTanus K U3MEHAIOIMMCS YCIOBHUSAM COIHAILHON M MPUPOIHOI cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSIX HEOIPEICIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
gyepe3 MPaKTUYECKYI0 NeATENbHOCTh, B TOM YHCIE yYMEHUE YYHUThCA y APYTUX IIOJeH, mpuoOperaTh B
COBMECTHOM JIeTEeIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIMH U3 OTIBITA IPYTHX;

HE00X0TUMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YUCie (HOPMYIHPOBATH UICH, TIOHATHUS, TUTIOTE3bI
00 00BEKTaxX W SIBJICHUSX, B TOM YHCJIC paHee He M3BECTHBIX, 0CO3HABATH JCPHUITUTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEH, MIaHHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPHHHMATH CTPECCOBYIO CHUTYAIIHIO KaK BBI3OB,
TpeOyIOMIH KOHTPMED, KOPPEKTUPOBATH PUHUMAEMBIE PEIICHUS U ACHCTBUS, POPMYTUPOBATH U OIICHUBATH
PHUCKH U TIOCIEICTBUS, (POPMUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIEC YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble JJornyeckue aeicTBUA:

BBISIBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHICCKUX OOBEKTOB, TOHATUH, OTHOIICHHM
MEXIy MOHATUAMH, (HOpPMyTUpOBaTh ONpeAETCHHUS TIOHITUN, YCTaHABIMBATH CYHIECTBEHHBIH NpPU3HAK
KJ1accuuKaumu, OCHOBAHUS ISl 0000IIEHNS U CPAaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a,
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BOCIIPUHUMATh, (OPMYIUPOBaTH M IpPeoOpa3oBBIBATh CYKICHHS: YTBEpAHMTEIbHbIE M OTpULATEIbHBIC,
eIMHUYHbIE, YaCTHBIC U O0IIHUE, YCIOBHEIC;

BBIBISITH MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpeYuss B (akTaxX, HTaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX, IPEJIaraTh KPUTEPUH IJIs1 BBISABICHHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;
JeNaTh BBIBOJBI C HCIIOJB30BAaHHMEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX M HMHIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOYECHUH 110 aHAJIOTHH;

pa3bupaTh JOKa3aTelnbCTBA MAaTEMAaTHYECKUX YTBEP)KACHUH (MpsMble M OT IPOTHBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECJIOXKHBIE JI0KAa3aTelbCTBA MAaTEeMaTHYECKUX (DAKTOB, BBICTPAaMBATh apryMEHTAIHIO,
MPUBOAUTH PUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh CHOCO0 pelieHuss yuyeOHOH 3amaum (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHUS, BHIOMPAThH
HanboJIee MOAXOAAIIMN C y4ETOM CAaMOCTOSATEIIFHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejabLcKue AeiicTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUA HMHCTPYMEHT IIO3HAHHSA, (POPMYIHPOBATH BOMPOCHI,
(bUKCHpYIOIUEe TPOTUBOpPEYHE, MPOOJIIeMy, CaMOCTOATEIBHO YCTAaHABJIMBATH HCKOMOE H JaHHOE,
(dbopMUpPOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIIMIO, MHEHUE;

MIPOBOAMTH 0 CAMOCTOSITEILHO COCTABIIEHHOMY IJIaHYy HECJIOKHBIN SKCIIEPUMEHT, HEOOIbILIOE UCCIIE0OBAHNE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOO0I;
CaMoCTOSITeNTLHO (POopMyIUpOBaTh OOOOIICHHSI W BBIBOJBI IO pPE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
UCCIIeTOBaHMs, OLIECHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3yIbTATOB, BEIBOJIOB  00O0OIIECHUI;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKXKE BBIABUTATh MPEIIOJIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBI/ISIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISTH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAITUH, TAHHBIX, HCOOXOAUMBIX ISl PEIICHUS 33]1a9H;
BBIOMpaTh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIIMIO PA3TUYHBIX BUIOB U
dhopm npecTaBIeHus;

BbIOMpaTh (OpMy TNpelacTaBiIeHHUs HMHQOpPMAIMM M WIIIOCTPUPOBATh peEIIaeMble 3aladdl CXEMaMH,
JauarpaMMaMu, HHOM rpadukoil 1 MX KOMOMHAIIMSIMH,

OLICHHUBATh HAIEKHOCTh HHPOPMAIUH MO KPUTEPHUSAM, MPEATIOKEHHBIM YUUTEIeM UIH cHOPMYITHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHUKaTHBHBIE YHHBeEPCcATbHbIE YUeOHbIE el CTBHUS:

BOCIIPUHUMATH B (DOPMYIIUPOBATH CYXKJACHHS B COOTBETCTBHHY C YCIOBHSIMH U IIETISIMHU OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JABaTh MOSCHEHHS MO XOAY
pelIeHus 3a/1au, KOMMEHTHPOBATH TIOJTYyICHHBIN Pe3ysIbTarT;

B X0/ OOCYXKJIEHHUS 3a/7aBaTh BOMPOCHI TIO CYIIECTBY OOCYK/1aeMOW TE€MbI, TPOOJIEMBI, perraeMoi 3a1aqm,
BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA MTOWCK PEIIEHUS, COMIOCTABIISITh CBOU CY)KJICHUS C CYKIEHUSIMHU IPYTHUX
YYaCTHHKOB JIMAJI0Ta, OOHAPYKUBATh PA3JIMINE M CXOACTBO MO3UIIHIA, B KOPPEKTHOU opme (HopMyITHpOBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

MPEJICTABIATh PE3yAbTaThl PEIICHUS 3a7aud, SKCIEPHUMEHTa, HCCIEeNOBAaHUS, MPOEKTa, CaMOCTOSTEIHHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 33a4 MPEe3eHTAIlMU U OCOOCHHOCTEH ayIuTOpUH;

MMOHMMATh ¥ MCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW W HHIUBUIYaTbHOW paOOTHI IPH PEIICHUH YIeOHBIX
MaTeMaTHYECKUX 3a]1ad;

NPUHUMATh [€1h COBMECTHOW JIESITEIBHOCTH, IUIAHUPOBATh OpPTaHM3AIUI0 COBMECTHOW paboTHI,
pactpenensatb BUAbl padoT, T0TOBApUBATHCS, 00CYKIaTh MPOIIECC U PE3yIbTaT padoThl, 0000IIaTh MHEHHS
HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B TPYNIOBBIX (popMmax paboTsl (00CykaeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE),
BBITIOJTHSATH CBOIO YacTh padOThHI M KOOPAWHUPOBATH CBOM JICUCTBHUS C IPYTUMU WiICHAMU KOMaH/Ibl, OIICHUBATh
KauyecTBO CBOEr0 BKJaJa B OOHIMIl MPOIYKT IO KpUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aUMO/ICVCTBUSIL.



PeryasiTuBHbIe YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Camoopranuszaums:

CaMOCTOSITENILHO COCTABJIATH IUIAH, aJITOPUTM pEIICHHs 3a1a4i (MM eTo 4acTh), BBIOMPATh CIIOCO0 pelIeHus
C y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH
BapHUaHTHI PEHICHUH C y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb:

BJIaJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS IMpolLiecca U pe3yjbTaTa pelieHHs MaTeMaTH4ecKOi
3ajauuy;

NPEIBUAETh TPYAHOCTH, KOTOpPbIE MOT'YT BO3HUKHYTh IpU PEIIEHUM 3a7a4yd, BHOCUTb KOPPEKTHUBHI B
JeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa JESITEIbHOCTH MOCTABICHHOMN LIEJIU U YCIOBUSM, OOBSCHITH IPUYNHBI
JOCTUKEHUS UM HEIOCTHIKEHUS LENIN, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus B 9 kiacce 00y4aroImuics MoyduT caelyromue NpeMeTHbIC pe3yIbTaThl:

Yucina v BbIYMCICHUSA

CpaBHMBATH M YIIOPSI0OYUBATh PallMOHATIbHBIE U UPPALIMOHATIbHBIC YUCIIA.

BemonsaTe apudmMeTnueckue NEHCTBHUA C PallMOHAIBHBIMH YHCIAMH, COYETas YCTHBIE M IHUCHMEHHBIC
PUEMBI, BBIIIOJIHATH BHIYMCIIEHUS C HPPALIMOHAIBHBIMU YHCIIaMHU.

HaxomuTh 3HaueHus CTENeHEeW C ILEeNbIMM I10Ka3aTeasIMU M KOpPHEH, BBIYUCIATH 3HAUEHUS YHMCIOBBIX
BBIPAYKECHHUIA.

OKpyryisiTh AEMCTBUTEIbHBIE UMCIA, BBINOJHATH NPUKHUAKY pe3ylbTaTa BBIYMCIEHUHN, OLEHKY YMCIIOBBIX
BBIPAKCHUM.

YpaBHeHus1 U HepaBeHCTBA

Pemiate nuHelHBIE M KBaJpaTHbIE YpaBHEHHs, YpaBHEHHs, CBOAALIMECS K HHUM, HpocTeliine ApoOHO-
paloHaIbHbIe YPaBHEHUSI.

Pemarp cuctemsl IByX JMHEMHBIX ypaBHEHUH C JIBYMs NIEPEMEHHBIMH U CHUCTEMBI JIBYX YPaBHEHMM, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemrate TekcToBbIE 337U anreOpanyeckuM CIocoOOM C TOMOIIBIO COCTABJICHUSI YPaBHEHUS MIIM CUCTEMBbI
JIBYX ypaBHEHUH C IByMs IEpEMEHHBIMHU.

IIpoBoauTh mpocTeie UCCIeOBaHNsl YPAaBHEHUM U CHUCTEM YpaBHEHUH, B TOM UHUCIE C IMPUMEHEHUEM
rpaduyecKux NpeacTaBlIeHNU (yCTaHaBIUBaTh, UMEET JIM YPAaBHEHUE UJTU CUCTEMA ypaBHEHUH pelleHus, €Clin
UMEET, TO CKOJIBKO, U IpoYee).

Pemartp nuHeiiHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pellleHue HEPAaBEHCTB Ha YUCIOBOM
IIPSIMOM, 3aIIMCBIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemarb cuctembl TUHEHHBIX HEPAaBEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO,
n300pakaTh pelIeHHe CUCTEMbl HEPaBEHCTB HA YHCIOBOM MpPSIMOI, 3alMUCBHIBaTh pEIIEHHE C TOMOIIbIO
CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMUHBIX 3a/ad.

DOYyHKIUHT

Pacrnio3HaBath (yHKIMU U3y4yeHHBIX BUIOB. [ToKa3pIBaTh cXeMaTHUYECKH PACIONIOKEHUE Ha KOOPAMHATHOMN
mockocTu rpagukos Gpynkuumii Buga: Y = KX, y = kx + b, y = k/x, y = ax? + bx + c, y= X3, y= \/X,
Y = |X|, B 3aBucuMocTH OT 3HAUEHUIT KOIPPUIMEHTOB, OMUCHIBATL CBOHCTBA (YHKIIHIA.

Crpouth M wu300pakaTh CXeMaTHYEeCKH Trpaduky KBaApaTUUYHbIX (YHKIUN, OMUCHIBATH CBOMCTBa
KBaJPaTUYHBIX (PYHKLIUH 110 UX Tpaduram.

Pacrnio3HaBaTh KBajpaTH4YHYIO (YHKLHIO 1O (opMyse, IPUBOAUTH NMPUMEPHl KBAJAPAaTHUYHBIX (QYHKIUN U3
peanbHOM KU3HU, PU3UKHU, TEOMETPHH.

YucJi0BbIE 0CIEA0BATEIHOCTH M IPOIPecCHH

Pacrnio3naBath apupMeTHIeCcKyI0 1 TeOMETPUUECKYIO IIPOTPECCHH MPH Pa3HbIX CII0co0ax 3aJaHMs.
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BbINONMHATE BBIYMCIIEHUS C KCIOJIb30BaHHEM (GOpMYN N-ro 4jieHa apupMeTHYecCKOW M TeOMETPHUYECKON
MPOrpeCCUii, CYMMbI IEPBBIX N YJICHOB.

N3006paxaTh 4ieHbl MOCIeI0BATEIbHOCTH TOUKAMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pematp 3a1aun, cBsI3aHHBIE C YUCIOBBIMU IIOCIIEI0BATENBHOCTSIMY, B TOM YHCIIE 33a4U U3 PEAJIbHOM KU3HU
(c UCTIOJIb30BaHUEM KaJIBKYJIATOPA, HU(GPOBBIX TEXHOJIOTHUIN).



TeMaTnyecKoe NJIAHUPOBAHUE

9 xiaace
Homep Conep:xaHue yueOHOro MaTepuasa KoanuectBo
naparpadga 4yacoB
I'nasa 1. HepaBenctBa 16
1 YucnoBble HEPABEHCTBA 2
2 OCHOBHbBIE CBOICTBA YUCIIOBBIX HEPABEHCTB 2
3 CroxeHne 1 yMHOXKEHUE YUCIIOBBIX HepaBeHCTB. OLleHUBaHNE 2
3HA4YCHUsI BBIPAKECHUS
4 HepaBeHcTBa ¢ 0HOM epeMeHHON 2
) Pemrenne nuHENHBIX HEPABEHCTB C OAHOW ITIEpEMEHHON. YnCI0BbIE 3
IIPOMEKYTKHU
6 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM IepeMeHHOMN 3
[ToBTOpeHue u cucremaruszanus yaeOHOTo MaTepuaia 1
Kontponbnas padora Ne 1 1
I'naga 2. KBanparnunas GpyHKUuus 19
7 [ToBTOpEHME U paclIupeHne CBEACHHUHN O GyHKIIHH 1
8 CaoiicTBa GyHKIINH 2
9 [Moctpoenue rpaduka pynkiuu y = Kf (X) 2
10 [Moctpoenwue rpadukor pyunkuuit y = f(x) + b 2
uy="f(x+a)
11 KBanpatuunas ¢pyHkus, e€ rpaduk 1 cBOMCTBa 3
KonrtponbHas pabora Ne 2 1
12 Pemennie kBagpaTHBIX HEPABEHCTB 3
13 CucreMpl ypaBHEHHUH C IByMSI IEPEMEHHBIMU 3
[ToBTOpeHue u cucreMaTn3anus yaeOHOro MaTepuaia 1
Kontponbnas padota Ne 3 1
I'naga 3. JneMeHThI NPUKJIAJHOH MATEMATHKH 12
14 MareMarnueckoe MOCIUPOBAHUE 2
15 IIpouieHTHBIE pacuéThl 2
16 AOCOIIOTHAS M OTHOCUTENbHASI TOIPEIIHOCTH 1
17 OcHoBHbIE MpaBUIa KOMOMHATOPUKU 1
18 YacToTa 1 BEpOATHOCTh CIY4alHOTO COOBITUS 1
19 Kiaccuueckoe onpeneneHue BEpoSTHOCTU 2
20 HavanbpHbie cBeIeHUS O CTATHCTHKE 1
[ToBTOpeHue u cucremarn3anus yaeOHOTO MaTepuaa 1
Kontponbnas padota Ne 4 1
I'naga 3. YucjioBble M0CJIEI0BATEIbHOCTH 13
21 YucnoBbIe MOCIEN0BATEIBHOCTH 2
22 Apudmerndeckas mporpeccust 2
23 CyMMa N epBBIX WICHOB apu(METHUECKOU MPOTPECCUH 2
24 I'eomerpuueckas mporpeccus 2
25 CymMma N IepBbIX YWIEHOB F€OMETPUUYECKON Nporpeccun 1
26 CymMa 6eCKOHEUHOW TeOMETPHUECKOM MPOrpeccu, 2
y KoTopoii [g] < 1
[ToBTOpeHue u cucremaruszanus yueOHOro MaTepuana 1




Kontponbnas pabora Ne 5 1
IloBTOpEHME M cUCTEeMATH3ALMs Y4eOHOr0 MaTepuaJsa 8
VYrpaxHeHus uisi IOBTOPEHUs Kypca 9 kiacca 7
KontposbHas padora Ne 6 1
Hroro 68
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