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MOSICHUTEJBbHASA 3AIINCKA

JlanHas pabodasi mporpamma 1o aiareope mis 9-b kimacca (6a30BbI ypOBEHD)
OCHOBHOro  0oOIIero oOpa3oBaHHs COCTAaBJI€HAa HAa OCHOBE OOHOBJIEHHOIO
deepaabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOIO CTaHAAPTa OCHOBHOI'O OOIIETr0O
oOpa3oBaHHus B cOOTBETCTBUH ¢ DenepanbHoi padouel nporpaMMmoi «MareMaTukay
(6a30BbIN YPOBEHB) I 5-9 K1accoB 0011e00pa30BaTEIbHBIX OpraHU3aIui, MPUHITOM
OI'BHY «MHCcTUTYT cTpaTeruu pa3BuTHs 00pa3oBaHus», Mocksa 2023.

VYyeonsti mnman MBOY «Jluneir Nel» r. Cumdeponons mnpeaycMaTpuBaeTt
u3ydeHue Kypca anreopsl B oobeMe 102 vaca (3 yaca B HeJeIo).

Temaruueckoe miaaHUpoBaHUE paboOUeil MPOrpaMMbl C YKa3aHUEM KOJIUYECTBA
4acoB, OTBOJMMBIX Ha OCBOEHHUE Ka)XJOW TEMbI, OCYIIECTBIEHO C y4eTOM pabdoueid
nporpammbl  BoctiuTanus (Moaynb «lllkonbHbll  ypok») u ykazanuem [[OP,
HCIOJIb3YEMBIX NPU U3YUYE€HUU KOHKPETHON TEMBI.

Jlnisa peanu3anuu JaHHOM pabodell mporpaMMBbl UCHIOJIb3YeTCs yueOHUK Anredpa:
9 kimacc: yueOnux/ A.I'. Mepsmsak, B.b. Tlononckuii, M.C. fxup; nox pen. B.E.
[Tomonbckoro. — 4-¢ u3j., crepeorurt. — M. Benrana-I'pad, 2020. — 318, [2] c.

HNannass pabouas mnporpaMMa ajanTHpoBaHa C YYETOM METOAUYECKUX
pexomMeHaauui uist oOuieoOpas3oBarenbHbIX opranuzanuii PecnyOnuku Kpbeim o
npenojaBanuy matemMaTuku B 2023/2024 yue6HOM TOoy, pa3zpadoTaHHbIXx KpeIMCKUM
pecnyOJMKAaHCKUM HMHCTUTYTOM IOCJIEIUIITIOMHOTO IE€1arorn4yeckoro o0pa3oBaHMs,
JOKAJIbHBIX HOpMaTuBHBIX akTOoB MbBOY «Jlumeit Nel» r. Cumdepomnomns,
0COOEHHOCTEM Kitacca.

AnreOpa sBiIsIeTCS] OJHUM U3 OMOPHBIX KypPCOB OCHOBHOT'O OOIIEr0 00pa3oBaHUs:
OHa O0ecCIeunBaeT U3yYeHUE APYruX TUCHUILIMH, KaK €CTEeCTBEHHO-HAyYHOTO, TaK U
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO JIsl MPOIOKEHUS 00pa30oBaHUs U
B TOBCEIHEBHOW >XM3HU. Pa3BuTue y 0oOydaromMXCSd HAYYHBIX MPEACTaBICHHUN O
MPOUCXOXKJICHUU U CYIIHOCTH alreOpandyecKux aOCTpakiui, crnocode OTpaKeHUs
MaTeMaTUYECKOW HAayKOW SIBJICHUW W TPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIH
MaTeMaTUYECKOT0 MOJICIUPOBAHUS B HAYYHOM MMO3HAHUU U B TIPAKTUKE CITIOCOOCTBYET
(hOpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHS U KQU€CTB MBIITUICHHSI, HEOOXOAUMBIX JIJIS
ajanTaiyy B COBpEeMEHHOM 1u(ppoBoM ob1iecTBe. M3ydenue anreOpsl oOecrieunBaeT
pa3BUTHE yMEHHUS HaOJI0/1aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEeUCTBUSL U BBIBOJBI, (popMmynupoBaTh yTBepxkiaeHUs. OcCBOeHHE Kypca aiareopbl
o0ecreuynBaeT pa3BUTHEC JIOTHYECKOTO MBIIIUICHUS O0YyJaroluXcsi: OHU HCTOIB3YIOT
JNEAYKTUBHBIE W WHAYKTHUBHBIE PACCYXACHUS, OOOOIIEHHE W KOHKPETU3AIIUIO,
abcTparupoBanue W aHanoruto. OOydeHuwe anreOpe MpernosaracT 3HAYUTEIbHBIN



00BEM CaMOCTOSATETHLHON JEATEILHOCTH O00YYaroNIuXCsi, TO3TOMY CaMOCTOSITEIHHOE
peIIeHue 3a7a4 SBISIETCS peau3aluei 1eITeTbHOCTHOTO MPUHITAIIA 00YICHUS.

B ctpykType nporpammel yueOHOro Kypca «Anredpa» 1jisi OCHOBHOTO OOIIETro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIePKATeIbHO-METOANYECKUE JIMHUU:
«Yucna ©  BBIUMCICHUS», «AJreOpanyeckue BbIpAXEHUS», «YPaBHEHUS U
HEPABEHCTBA», «PyHKIMM». Kaxnas U3 3Tux coaepKaTeabHO-METOAUYECKUX JTUHUAN
pPa3BUBAETCSl Ha MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJEHUCTBYSI C IPYTUMU
ero JuHUAMH. B Xone wu3ydeHus ydeOHOTO Kypca OOY4YarOMIMMCSl MPUXOJIUTCA
JIOTUYECKU PACCYXAATh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsi3uU C
3TUM B NIpOrpaMmy Yy4eOHOro Kypca «Anre0pa» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TMPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3zjenax MaTeMaTU4eCcKOro
oOpa3oBaHMsi M  CHOCOOCTBYIOLIME  OBJAJACHUIO  OOYYalOlIMMUCS  OCHOB
YHUBEPCAJIBHOTO MaTeMaTU4ecKoro s3bika. ColepxkaTeapHOM U CTPYKTYPHOI
OCOOEHHOCTBIO Y4eOHOro Kypca «AIredpa» ABISETCS €ro HWHTETPUPOBAHHBIN
XapaKTep.

Conepxanue TMHUA «HHCIIa M BBIYUCIECHUSD CITY>KUT OCHOBOM JIJT JATbHEUIIIETO
M3Y4YEHUSI MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIMUXCS JIOTUYECKOTO
MBIIUICHHS, (OPMHUPOBAHUIO YMEHUS TOJb30BAThCS ANTOPUTMAMHU, a TaKxKe
MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TOBCEIHEBHOU KU3HHU.
Pa3BuTre MOHATHA O YMCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CBS3AHO C
palMOHAILHBIMUA M UPPALIMOHATBHBIMU YUCIaMU, POPMHUPOBAHUEM MPEICTABICHUN O
JNEUCTBUTEILHOM 4YHUCJE. 3aBEpPUICHUE OCBOCHUS YHUCIOBOM JMHUU OTHECEHO K
cpeaHeMy o01IeMy 00pa30BaHMIO.

Conepxanue IByX aireOpandecKux JIMHUN — « AITeOpanvecKue BhIpaXKEHUsD» U
«YpaBHEHHS] YW HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Y OOYyYaIOIIUXCS
MaTeMaTU4YeCKOro arrmapara, HEOOXOJAMMOTO MJis peHIeHUs 3ajlad MaTeMaTHKH,
CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHusi y4eOHBIH MaTepualn TPYNIUPYETCS BOKPYT pPaIMOHATBHBIX
BbIpaxkeHU. AnreOpa JAEMOHCTPUPYET 3HAUYCHHE MAaTEMaTUKH Kak s3bIKa JUIs
MOCTPOCHUSI MAaTEMAaTUUECKUX MOJIeIel, OMMCaHUs TIPOIIECCOB U SABJICHUN PEAIbHOTO
mupa. B 3amaum oOyueHuss anreOpe BXOIAT TakkKe OalbHEWIee pPa3BUTHE
AITOPUTMHYECKOTO MBIIICHUSI, HEOOXOIUMOT0, B YaCTHOCTH, JUIsI OCBOCHHS Kypca
nHpopMaTUKU, U  OBJAJICHUE  HABBIKAMH  JICAYKTUBHBIX  PAaCCYXXJICHHII.
[IpeoOpazoBaHre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTUIO BOOOPAKEHMUS,
CIOCOOHOCTEM K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIIMOHATBHO-TpAUUECKON JIMHUM HAIEJICHO Ha TOJy4YeHUe
OOyJaroIMMUCs 3HAaHUN O (PYHKITUAX KaK BaXKHEHIIEH MaTEMaTUYECKON MOACIH IS
OTMCAHUS M MCCJEAOBAHUS Pa3sHOOOPA3HBIX MPOIECCOB M SBJICHUM B MPHUPOJEC U
oOmectBe. 3yuenune Marepuana cnocoOCTBYET Pa3BUTHUIO y OOyUYaIOIIUXCS YMEHUS



WCMOJIb30BaTh PA3JIMYHbIC BEIPA3UTEIBHBIEC CPEACTBA A3bIKA MATEMATUKHU — CJIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIAJ B (opMUpOBaHUE TPEICTABICHUNA O
PO MaTEMATUKU B PA3BUTUU LIUBUIU3ALUNA U KYJIbTYPHI.

CornacHo yueOHOMY Tu1aHy B 7—9 Kjaccax n3ydaeTcsl yaeOHbIN Kypc « Anredpay,
KOTOPBIA BKIIFOYAET CIICAYIOIIME OCHOBHBIE pa3laeibl cojepxkanus: «Yucna u
BBEIYHMCIICHUSY, «ANTeOpandecKue BBIPAKCHHS», «YPaBHEHUS W HEPABCHCTBAY,
«DOyHKIIUN.

COJEPXAHUE OBYUYEHUA
9 KUIIACC

Yucia ¥ BIYMCICHUSA

PanmonaneHple 4Mcia, UpPpPalMOHAIbHBIE YUCIA, KOHEUHbIE M OECKOHEUHBIE
JecsITUUHBIE 1poOu. MHOKECTBO 1EMCTBUTEIBHBIX YHCEN, AEUCTBUTEIBHBIC YUCIIA KaK
OeCKOHEUHbIE JAeCATUYHbIE ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTEJIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHME  JACHCTBUTENBHBIX  YHUCEN, apU(PMETHUYECKUe JIEUCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXKaroIIero Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKPY’KAIOIIEM MUPE.

[Ipubnnk€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MpuOIMxkeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIUXCA K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemieHune ypaBHEHUM, CBOIAIIMXCA K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepbl pelleHUsT ypaBHEHHU TPETbEM M YETBEPTOMN
CTEIIEHEW Pa3JI0KEHUEM HAa MHOKUTEIIN.

Pemenne napoOHO-pallMOHANBHBIX ypaBHEHUH. PemieHne TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs NEpeMEHHbIMU M ero rpaduk. PemieHue cucrem ABYyX
JMHEWHBIX YPAaBHEHUN C IBYMs NEpEMEHHBIMH. PelieHue cucrem ByX ypaBHEHUH,
OJIHO M3 KOTOpBHIX JHMHEWHOe, a Jpyroe — BTOpPoW cTeneHu. ['padudeckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHoW. KBanparHeie HepaBeHCTBa.
['padmyeckas uHTEepHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKUNHA



KBampatnunas ¢ynkuusa, e€ rpadux um cpoiictBa. Ilapabona, KoOpAMHATHI
BEPIIUHBI TapadoJIbl, OCb CHMMETPUHU apadoJIbL.

I'padukn dyukumit: y = kx, y = kx + b, y = kix, y =x3,y =X, y = x| , u ux
CBOWCTBA.

YucaoBbie M0OCJIEI0BATEILHOCTH U IPOrPecCun

[loHsATHE YHCITOBOM IMOCIENOBATEIBLHOCTH. 3aJaHHE IOCIEI0BATEIbLHOCTH
pPEKyppEeHTHOH opMyIoit u GopMyInoi N-ro 4ieHa.

ApudmeTtnueckas U TeoMmeTpuyeckas mnporpeccud. PopmMynbl N-ro dieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

N3o0paxkeHre UiIeHOB apu(PMETHYeCKOM | TEeOMETPUUYECKON mporpeccuit
TOYKaMHU HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM M 3KCIIOHEHUMAIbHBIA POCT.
CI10%HBbIE IPOLICHTBHI.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMUBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJibTaThl OCBOCHHUS ITPOrpaMMbl Y4eOHOTO Kypca «Anredpay
XapaKTepU3yTCS:

1) maTpuoTnyeckoe BOCIUTAHHE:

MPOSBJIEHUEM MHTEpPECA K MPOILIJIOMY W HACTOSIIIEMY POCCUMCKOW MATEMATHKH,
[IEHHOCTHBIM OTHOILIIEHUEM K JIOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHUW B IPYTHX HAyKax U
MPUKIAAHBIX cdepax;

2) rpaxIaHCcKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH Tpa)KJaHWHA U pealiu3allud ero
MpaB, NPEICTABICHUEM O MAaTEMAaTUUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBIECHUMN, MPOIEAYp TpakIaHCKOro oOIecTBa (HampuMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JSTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM NPUMEHEHUEM JIOCTHXKEHU HAYKH, OCO3HAHUEM BaXXHOCTH MOPAJIBHO-
ATUYECKHUX MPUHIHUIIOB B JCSITEILHOCTH YUYEHOTO;

3) TpyaoBoOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME€ B PEHICHUH MPAKTAYECKHUX 3a1ad
MAaTEMATUYECKON HAIPABJICHHOCTH, OCO3HAHUEM BAXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HM MJIA YCHEIHON NpodecCuoHaNbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H



MOCTPOEHUEM WHIAMBUIYATIbHONW TPAaeKTOPUU OOpa30BaHUS W >KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  SMOIMOHAIBHOMY M  3CTETHUYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, PEIICHHWA, pPaCCyKIECHUW, YMEHHUIO BHJICThH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpUEHTallUe B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Ipe/cTaBlieHud 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSL YEJIOBEKa, MPUPOILI U
oOliecTBa, TMOHMMAHWEM MAaTEMaTUYECKOW HayKu Kak cdepbl YeloBeueCcKoil
NEATEIbHOCTH, J3TanoB €€ pPa3BUTUS M 3HAYMMOCTH [IJIi Pa3BUTHS LMBUIIU3AINH,
OBJIAJICHUEM S3BIKOM MAaTeMaTUKA W MATEMaTHYECKON KYyJIbTYpOWl KakK CpPelICTBOM
MO3HAHUS MHUpPA, OBJIAJACHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIEHOBATEIBCKOM
NEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTranue, GopMHpPOBaHHME KYJILTYPbl 310POBbS M
IMOIMOHAJILHOTO 0JIArONoJTyYns:

TOTOBHOCTBIO TPUMEHSITh MATEMATHYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pOBbs,  BEJCHMSI  3J0pOBOro  oOpaza  KuU3HM  (3I0pOBOE  THUTaHHE,
cOalaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, pEryJigspHas puznueckas akTUBHOCTb),
c(hOpMHUPOBAHHOCTHIO HaBBIKA pPedIEKCUH, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U
TaKOTO e MpaBa JIPyroro 4eaoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpHUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM I PELICHUS 3aJad B
00J1aCTH COXPAHHOCTH OKPYXKaIOIIEH Cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB U OLICHKU MX
BO3MOXXHBIX TIOCJIEACTBUNA ISl OKPY’KAlOIIEH Cpeibl, OCO3HAHUEM TJ100aIbHOTO
XapaKkTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX PEIICHHUS;

8) amanTanus K M3MEHSIONIUMCH YCJIOBUSIM COLUAJBLHOW W NMPHPOAHOI
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TMOBBIIMICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUYECKYIO JEATeIbHOCTh, B TOM YHUCJE
YMEHUE YUUTHCS y APYTHUX JIF0JIeH, MPUOOpPETaTh B COBMECTHOM JIE€SITEIbHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OMBITA IPYTUX;

HEOOXOIUMOCThIO B  (OPMHUpPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dhopMyIMpoOBaTh UJIEU, TTOHSATHS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMM U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCTIPHHUMATH CTPECCOBYIO
CUTyallMI0 KaK BBI3OB, TPEOYIONMIMI KOHTPMEp, KOPPEKTHPOBATH IPUHHUMAECMBIC



pelIeHusT W JACUCTBHSA, (OPMYJIUPOBATH M OICHWBATH PUCKA W TIOCIEIACTBHS,
(hOpMHUPOBATH OTIBIT.

METAIIPEJAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
Ba3oBble Jijornueckue JeicTBUA:

BBISIBIIAITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXAY MOHATHAMH, (OPMYyIUPOBATH
ONpeAeNeHUs]  NOHATHUW,  yCTaHaBIMBAaTh  CYIIECTBEHHBIH  IPHU3HAK
KiaccupuKaly, OCHOBaHUA MMl OOOOIIEHHS W CpPaBHEHUA, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIpUHUMATh,  (opMynaHpoBaTb U  IPEeOOpPa3OBbIBATh  CYXKICHUS:
yTBEpAUTENbHbIE W OTpULATENIbHbIE, €IWHUYHbIEC, YacTHblE U 0OIIue,
YCIIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (haKTax, NaHHBIX, HAONIOACHUSAX U YTBEPKIECHUSX, MpeajiaraTb KpUTEpUn
JUISI BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JIeNaTh BBIBOJABI C MCIOJB30BAaHUEM 33aKOHOB JIOTHKH, JCIYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

pa30OupaTh JOKa3aTeIbCcTBA MAaTEMATHUYECKUX YTBEPKIACHUM (IIPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBLHO HECJIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTU4ecKux (aKkToOB, BBICTpAUBaTh apPryMEHTALUIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpPATh CMOCOO pemieHuss y4eOHOW 3anaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pELICHUs, BbIOMpaTh HauOoyiee NOAXOA[IIUA C Y4ETOM
CaMOCTOSATEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBare/LCKue 1eCTBUSA:

UCIIOJb30BaTh BOIMPOCHI KaK HCCIEN0BATENbCKUI HMHCTPYMEHT MO3HAHUA,
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSITENIFHO YCTaHABIMBATh HCKOMOE U IaHHOE, (HOPMUPOBATH TUIIOTESY,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAUTh IO CAMOCTOATEIbHO COCTaBICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEI0OBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEU
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI IO pe3yJbTaTam
MPOBEAEHHOTO HAONIOJICHUS, MCCIEIO0BaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOllecca, a TakKe BBIIBUTATH
MPEIOI0KEHHUS O €T0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.



PadoTa ¢ nngopmanueii:

BBISIBJISITh HENOCTATOYHOCTh M M30BITOUHOCTh HMH(OpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JUIS PEIICHUS 3a/1a4H;

BBIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHS;

BbIOMpaTh (opMy TmpeacTaBieHUS UWHGOPMALKUKW U  HUIIOCTPUPOBATDH
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, HWHOM TIpapukod H HX
KOMOHMHAIIUSIMU,

OLIEHUBAaTh HAAEKHOCTh HMHPOPMALUU IO KPUTEPHUSIM, NPEI0KESHHBIM
YUUTEIEM UIU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIPUHUMATH U (GOPMYITUPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBHUIMU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX ¥ MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHUS IO XO/1y PEUICHU 3a/1a4u,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0Ji¢ 00CYXKJIeHUsI 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0sieMbl, pelaeMon 3a]adyu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha TOUCK
pELIEHUs, COTIOCTABIATh CBOU CYXACHUS C CYKICHUSIMH JAPYTHUX YYaCTHUKOB
uanora, OOHApY»XWBaTh pPAa3U4YUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme hopMyIHpoOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEJCTABIATh PE3YJIbTaThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIICI0BAHMUS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (hOpMaT BBHICTYIUICHHUS C YUETOM 3aj]1a4y
MPE3eHTAIMU U OCOOCHHOCTEH ayAuTOPHUH;

MOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYaTbHOMN
paboOTHI MPU pelIeHUH YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHUMATh 1I€JIb COBMECTHOM JI€ITENBHOCTH, IJIAHUPOBATH OpPraHU3AIUIO
COBMECTHOM paboThl, pacnpenensiTb BUAbI pabOT, JOTOBAPUBATHCA,
00CyXXIaTh MpoIecC M Pe3ynbTaT padOThl, 0000MAaTh MHEHHUS HECKOJBKUX
JIIOIeH;

y4aCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CykAeHUSI, 0OOMEH MHEHUSIMU,
MO3TOBBI€ IITYPMbI M JIpyTW€), BBIMOJIHATH CBOIO YacTh palbOThl U
KOOPAVUHUPOBATh CBOU JIEUCTBUA C JIPYTMMH WICHAMHU KOMAaHJbI, OIIEHUBATh
KaueCcTBO CBOEro  BKJaga B  OOHmMHA  MPOAYKT TIO  KPUTEPHUSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOCHCTBHUS.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH, AJITOPUTM pEUICHUs 3a1ayu (WU €ro
4acTh), BBIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PecypcoB U



COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBaTb M  KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ y4ETOM HOBOW MH(OpMALIUK.
CaMOKOHTPOJIb, IMOLIMOHAJIBHbBIN MHTEJIEKT:

e BIAJETHh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ybTaTa
pelIeHns MaTEMAaTHIECKOM 3a1a4u;

e TNPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLICHMBATH COOTBETCTBUE PE3YyJIbTaTa JAESITEIBHOCTU NOCTABJICHHON LENHU U
YCIIOBHSIM, OOBSCHATHh MNPUYUHBI JOCTHXKCHHSI WM HEIOCTHXKCHHS IIEJIH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 9 kiacce oOydaromuidcsl TMOMYYHUT CIETYIOLINE
MPEMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Breinonuars apudmerndeckue IeUCTBUS ¢ pallMOHAIBLHBIMUA YHMCIIAMU, COYETast
YCTHbIE M MHUCHBMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C HUppalMOHAIbHBIMU
YU CIIAMM.

HaxoauTh 3HaUeHUsI CTENEHEN C LENbIMU MMOKA3aTEISIMU U KOPHEW, BBIYUCIATD
3HAYEHUS] YUCIIOBBIX BBIPAKECHHIA.

OKpyrJisiTh  CUCTBUTENIBHBIE YHUCJA, BBIMOJHATh MPUKUIKY Ppe3ysbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHEHbIE U KBaIpaTHBIC YPABHEHHUSI, YPABHEHUS, CBOISIIUECS K HUM,
npocTeime ApoOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemiats cuctembl IBYX JIMHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBISETCS JTUHEUHBIM.

Pemate TekcTOBBIC 331241 ANTeOpaNnIECKUM CIIOCOOOM C TOMOIIBIO COCTABIICHUS
YpPaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPABHEHU, B TOM
qyucjae ¢ NMpUMEHEHHWeM Tpaduyeckux MpeacTaBieHui (ycTaHABIUBaTh, UMEET JIU
ypaBHEHHUE WJIM CUCTEMA YPaBHEHUH PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U MPpoYee).

Pemates nuHEVWHBICE HEPABEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, W300paXKkaTh
pelIeHUe HEPaBEHCTB Ha YHWCIOBOM MPSIMOM, 3alMCHIBATH PEUIEHHWE C TMOMOILBIO
CHMBOJIOB.



Pemiats cucteMbl TUHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIIINE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
PSIMOM, 3aIMCBIBATh PELICHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEpaBEHCTBA NP PEILICHUU PA3TUYHBIX 33]1a4.

DOyHKIUU

Pacrio3naBate (yHKUMM HW3YYEHHBIX BHUJOB.

IToka3piBaTh CXEMaTHUUYECKH

pacIoyIoKEHUE Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMH Buaa: ¥ = KX, y = kX

+b,y=kix,y=ax2 +bx+c,y=x3,y =X, y = |X|, B 3aBECHMOCTH OT 3HaUEHHiT

K03 (UIIMEHTOB, OMMUCHIBATh CBOMCTBA (DYHKIIUHA.

Ctpouth U H300paXarb CXeMaTHUYECKH TpauKyd KBagpaTHUUHBIX (YHKIUMH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH MO UX Tpadukam.

Pacno3naBaTe KkBajpaTHyHyr0 (YHKLIHIO 1O (OpMyIe, MPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPUHU.

Yucii0BbIE NOCTIEA0BATEILHOCTH M IIPOrPEeCCHHU

Pacrio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO IIPOIPECCUU MIPU Pa3HbIX

crioco0ax 3a1aHus.

BBINONHAT,  BBIYMCIEHHMS €  HCIOJb30BaHWEM  (GopMyd N-TO0  4ieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YICHOB.

N300paxaTh YjeHbl MOCIEAOBATEIBHOCTH TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemarn 3aJa4M, CBA3aHHBIC C YU CJIOBBIMU ITOCIICAOBATCIBHOCTAMU, B TOM HHUCIIC

3alayd M3 pPEAJIbHOM JKM3HU (C HCIOJb30BAHUEM KaJIbKYJIATOPA,

TEXHOJIOTHH).

1 (ppoBbIX

TEMATHUYECKOE IINTAHUPOBAHUE

Ne | Hsywaewmslit pa3nen Kon-Bo ONEeKTpOHHBIE Meponpustus padoueit
4acoB (tmudpoBsie) MPOrpamMMbl BOCITUTaHUS
o0OpazoBarenbHbIE
pecypceel
1 Yycna ¥ BEIYUCIECHHUS. 9 bubmuoreka [JOK 3 cenrsiops - JDxeiime ikosed
JleficTBUTEIIbHBIE YnCa https://m.edsoo.ru/7f419dog | Cwweectp (1814 - 1897),
aHIIMHACKHUH MaTeMaTHK. BBen TEPMUH
YpaBHeHus u JMCKPUMUHAHT.
HEPaBEHCTBA. Bu6moreka [IOK 24 cents0ps - Jlens Poxcnenmsi
2 P 14 1 Muxauna BacunbeBuua

YpaBHEHUS C OTHOU
[IEPEMEHHOMN

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

OcTtporpaackoro
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YpaBHeHus u
HepaBeHCTBAa. CUCTEMBI
YpaBHEHUU

14

but6mmoreka [JOK
https://m.edsoo.ru/7f419d08

YpaBHeHus u
HEPaBEHCTBA.
HepaBencrtpa

16

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

OyHKIUU

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

YuciaoBble
IIOCJIEAOBATEIBHOCTH

15

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

[ToBTOpEHME,
000011IeHHE,
cHCTEMAaTH3allHs 3HAHUHI

18

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

4 okTs0ps - JleHs poxxaeHust A0y
Petixan Myxammén noH AXMER anb-
bupynn 973, ropon Ksat, Xopeam—
1048
S oxTa0ps - [lens poxxaenus bepuapn
bonsuano
20 oxTa0ps - [lens poxaenus Ceprest
AunexceeBuua Jlebenena (1902-1974)
8 HosA0ps - Poxuncs yueHsrit
MHUPOBOTO 3HAUYEHUs, MOIT,
ncropuk Muxaun Bacunseuu
Jlomonocos (1711-1765).
17 Hos0p4 - [IeHp pOXICHHS
Meb6uyca (1790-1868).
20 Hos10ps - Pomuics pycckuit
maremaTuk Hukomnaii iBanoBU4
Jlo6auesckuii (1792-856).
23 Hos0ps - lens poxxaenus JxoHa
Bannuca (1616-1703). Beén
NPUIYMaHHBIA UM CHMBOJ
0ECKOHEYHOCTH.
3 nexadps - [lens Poxxaenne Buktopa
Bynsxosckoro. Pogmics 3 mexadOps
1804, Benukuil pycCKUX MaTeEMaTHK
27 nexadps - [lenp poxneHus koo
Bepuysu (1654-1705).

3 sinBaps - Jlens poxaenus Codpu

Kosanesckoii (1850 — 1891)

3 saiuBap4 - JleHb pOXKICHUSA
CrekJoBa (1863-1926)

4 siuBaps - JleHb poKICHUS
Hcaaak Hprotona

10 ssuBaps - JIeHb pOXKACHUS
Wcaii Ilypa (1875-1941)

13 deBpans - Jlens Poxxnenus

O®pancya Buer 13 deBpans - [lenn
poxnenus [lerepa Jupuxie (1805-

1859)

14 deBpang - /leHb poxxaeHus
Cepres Kanuipst (1928-2012)

23 deBpausd - /leHs reomeTpun

3 mapta - [lens poxxnenus Anekces
Bacunwesnya [Toropenosa (1919-
2002).

14 mapta - JleHb poKICHUS YnCIIa
Mu .

31 mapra - JleHb poxKAeHUS

12 anpeas - [lens Poxxaenus
Anpnpest Konmmoroposa

15 anpeas -/lens Poxxnenue
Jleonapno a Bunuu

4 mas - Jless poxaenus [apryTus
Yeobnimena (1821-1894)

OO0111ee KOJIMYECTBO YaCOB 110
porpaMmme
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