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IHHOACHUTEJIBHASA 3AIINCKA

OBHIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJI'EBPA"

Pabouas nporpamma no yue6HOMY Kypcy "Anredpa" s oOydarommxcst 9 KiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rocyIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa OCHOBHOTO 00IIEero 00pa3oBaHus ¢ y4€TOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAaHUMN, IPEABSIBIIEMbIX K MATEMAaTHUECKOMY 00pa30BaHMIO, ¥ TPaIULIHA
poccuiickoro o0pa3zoBaHus, KOTOPbIE 00ECIIEUMBAIOT OBJIA/IEHUE KIFOUEBBIMU KOMIIETEHIIUAMH,
COCTABJISIOLMMU OCHOBY JJIsl HEIPEPHIBHOIO 00pa30BaHUS U CAMOPA3BUTHS, a TAKXKE 1IEIOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO 1 TIO3HABATEIILHOTO Pa3BUTHA O0yJaromuxcs. B mporpamMme yareHsl uaeu
u noJyioxkenus: Konuenuuu pazsurust matemaruueckoro oopasosanus B Poccuiickoit ®@enepanuu. B snoxy
dpoBoit Tpanchopmamnmu Beex chep YeIOBEUSCKOH AeITeIFHOCTH HEBO3MOXHO CTAaTh 00pa30BaHHBIM
COBPEMEHHBIM YE€JIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKOH MOATOTOBKU. YK€ B IIIKOJIE MaTEMATHKA CITYKUT
OTIOPHBIM MIPEMETOM JUISl U3YUCHUST CMEXHBIX AUCIUILINH, a TTOCIIE IIKOJIbI pealbHOW HEOOXO0JMMOCTHIO
CTaHOBUTCS HENPEPhIBHOE 00pa30BaHKeE, YTO TPeOyeT MOTHOLIEHHOM 0a30B0ii 00111€00pa30oBaTENbHOM
MOJITOTOBKH, B TOM YHUCJIE 1 MAaTEMAaTHIECKOM.

3T0 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YUCIIO podeccHil, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MpUMEHEHHEM MaTeMaTHKH: ¥ B cepe SKOHOMUKH, U B OM3HECE, M B TEXHOJIOTHYECKUX 00JIacTsX, U TaKe B
TyMaHHUTapHBIX chepax. Takum 00pa3oM, Kpyr MKOIBHUKOB, IUTS KOTOPBIX MAaTEMAaTHKa MOXKET CTaTh
3HAYMMBIM TIPEIMETOM, PACIIAPSIETCSI.

[IpakTryeckas 1Mojae3HOCTh MaTeMaTHUKH 00YCIIOBIIEHA TEM, UTO €€ MPEIMETOM SIBIISIOTCA
(dbyHIaMeHTaIbHBIE CTPYKTYPBI HAIIIEr0 MUPA: IPOCTPAHCTBEHHBIE ()OPMBI U KOJTMYECTBEHHBIE OTHOIICHHS OT
IIPOCTENIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, JI0 JOCTATOUHO CJIOKHBIX, HEOOXOAUMBIX JUIS
pa3BUTHS HAYYHBIX U IPUKJIAJHBIX UAEH. be3 KOHKPETHBIX MaTEMATUYECKUX 3HAHUH 3aTPYyIHEHO TIOHUMaHHE
IIPUHLUIIOB YCTPOICTBA U MCIIOJIb30BaHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U MHTEPIPETALUS
Pa3HOOOpa3HOM COMATBHOM, S)KOHOMHUYECKOM, TOJUTUYECKOU nHpopmaluu, MmaaodhdexTuBHa
IIOBCEJHEBHAS MTPAKTUYECKAS JeATeNbHOCTh. KaxkIoMy uesioBeKy B CBOEH KM3HU MPUXOIUTCS BBIITOJIHSTH
pacu€Thbl U COCTABIIATH AJITOPUTMBI, HAXOIUTh U IPUMEHSTH (POPMYJIbI, BJIAJE€Th NIPAKTUYECKUMU NPHEMaMHU
reOMETPUYECKUX U3MEPEHUH U IOCTPOSHUM, YNTaTh HH(POPMALMIO, IPEICTABIEHHYIO B BIJIE Ta0JINL,
IMarpaMM M rpaukoB, XKHUTh B YCIOBUSAX HEONPEIEIEHHOCTU U IOHUMATh BEPOSATHOCTHBIN XapakTep
CITyJaiHBIX COOBITHH.

OHOBPEMEHHO C pacuIMpeHreM cep IPUMEHEHNsI MaTeMaTHKH B COBPEMEHHOM 0011ecTBe BcE Ooiee
BaXXHBIM CTAHOBUTCS MATEMaTUUYECKUH CTHIIb MBIILJICHUS, IPOSBIISIOLIUIICS B ONIpeIeIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce n3yueHus MaTeMaTUKU B apceHas MPUEMOB U METOI0B MBILIICHUS YeJIoBeKa
€CTECTBEHHBIM 00pa30M BKIIFOYAIOTCSA MHAYKIMS U ASAYKLUS, 00001eH1e U KOHKPETU3allus, aHaIu3 U
CHHTE3, KIaccupUKalMs U cucTeMaTu3anusl, abctparupoBanue 1 aHasorusi. O0beKThl MaTEMATHYECKUX
YMO3aKJIIOUEHUH, TPaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOIMYECKHUX ITOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUSI (GOPMYIUPOBATh, 0O0OCHOBBIBATh U JIOKA3bIBATh CYXKJCHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHHE. Beaymias posb NpuHAUIeKUT MaTeMaTHKe U B GOPMHUPOBAHUHI
JITOPUTMUYECKON KOMIIOHEHTBI MBIIIUIEHUS ¥ BOCIIMTAaHUM YMEHUH efiCcTBOBATH MO 3a/laHHBIM aJIrOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce penieHus 3ajau — OCHOBOW y4eOHOM
JeATeIbHOCTH Ha YpOKaX MaTeMaTHUKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi U MPUKJIIaHAs CTOPOHbI
MBIIIUICHUS.

OOyuenne MaTeMaTuke Aa€T BO3MOKHOCTh Pa3BUBATh y 00y4arOMUXCs TOUHYIO, PAMOHAIBHYIO U
MH(OPMATUBHYIO Pedb, YMEHUE OTOMpaTh HarboJiee OIXOAAIIHE I3bIKOBbIE, CUMBOJIMUYECKUE, IpadUuecKue
CpeACTBa ISl BBIPAKEHUS CYXKACHUH M HATJISATHOTO MX MPEICTaBICHHS.

Heo0x0auMbIM KOMITOHEHTOM O0I1eH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHMU SIBJIETCS 00I11ee 3HAKOMCTBO



C MCTOJaMHU IIO3HAaHUA HCﬁCTBHTCHBHOCTH, MpEaACTAaBJIICHUC O MPEAMCTC U MCTOAAX MATCMATHUKU, UX OTJIMUHMH
OT MCTOOB APYIUX CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH JJIs1
peleHus HayYHbIX U MPUKIATHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hOpMUpPOBaHKE OOIEH KYIbTYphl YeIOBEKA.

I/IsyquI/Ie MaTEMAaTHUKHU TAaKXKC CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHUMAaHUIO
KpacoOTHI U U3SMIECTBA MATEMATHUECKUX PACCYKICHUH, BOCIIPUSITHIO TEOMETPUUECKUX (POPM, YCBOCHHIO

nacu CHMMCTPUU.

HEJIN UBYYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

AnreOpa sSBISETCS OJTHUM U3 OTIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00€CIICYNBACT U3YICHHUE JPYTHX
JTUCIHIUINH, KaK €CTECTBCHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJKEHHSI 00pa30BaHUS U B TIOBCETHEBHOM KU3HU. Pa3BuTHe y 00ydaroniuxcs HayqIHBIX TPEICTaBICHHMA
0 MPOUCXOKJACHUH U CYIITHOCTH aNreOpandeckux adCTpakInid, Ctoco0e OTpakeHUs MaTeMaTHIeCKOM HayKOM
SIBJICHUH M TPOIIECCOB B IIPHPOJIC M OOIIECTBE, POJIM MATEMATHIECKOTO MOJISIIMPOBAHUS B HAYYHOM
MMO3HAHUU W B ITPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHPOBO33PECHHSI U KAYSCTB MBI IIIJICHHSI,
HEOOXOMMBIX JUIsI aIallTalluk B COBpeMEHHOM 1udpoBoM obiecTse. M3ydeHune anredpsl eCTECTBEHHBIM
o0pa3om obecrieunBaeT pa3BUTHE YMEHUS Ha0I0/1aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYIHOCTH MBITIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yrBepxKIAeHUSA. OCBOCHHE Kypca alreOpbl 00eCIeunBaeT Pa3BUTHE JIOTHYECKOTO MBIIIIICHUS
00yJaroNIuXCcs: OHU UCTIOJB3YIOT e TYKTUBHBIC M HHIYKTHBHBIC PACCYXK/ICHUS, 0000IICHIE U
KOHKpETH3allio, abcTparupoBanre u aHajaoruto. O0yueHnue anredpe mpeanoiaraeT 3HauuTeIbHBIN 00bEM
CaMOCTOSITENIBHOM 1eATeIbHOCTH 00yJaroIuXcsl, TO3TOMY CAMOCTOSITENIbHOE pellIeHre 3ajad €CTECTBEHHBIM
00pa3oM sIBiIsieTCs peanu3alreil JesiTebHOCTHOTO PUHLUIIA 00ydeHHUS.

B cTpykType nporpammer yaeGHOTO Kypca « AnreOpay 0CHOBHOM ITKOJIBI OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTelbHO-MEeTOuuecKne TUHIH: «Hucna u BIYUCIeHus»; «AnreOpandeckue BhIPasKeHUs»;
«YpaBHEHMS U HEpaBeHCTBaY; «DyHKIMW». Kaxkmas u3 3Tux cojiepKaTeabHO-METOAUYECKUX JTUHHUI
pa3BHUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3Y4EHUS Kypca, €CTeCTBEHHBIM 00pa3oM MeperieTasch 1
B3aUMO/ICHCTBYS C APYTUMHU €ro JIMHUSAMU. B X0/€ n3ydeHus Kypca 00y4aromumMcest IPUXOAUTCS JOTHUECKU
paccyXaaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN A3bIK. B CBA3M ¢ 3TUM 11e71€c000pa3HO BKIIOUUTH B
MIPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/Iesibl MAaTEMaTHYECKOTO
00pa3oBaHus U CIIOCOOCTBYIOILIUE OBJIAJCHUIO O0YYaOIIMMHKCS OCHOB YHHUBEPCATHbHOTO MAaTEMAaTHUYECKOTO
s3pIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, YTO COJIEPKATEIBHON U CTPYKTYPHOI 0COOEHHOCTBIO Kypca

«AnreOpay ABISETCS €r0 UHTEIPUPOBAHHBIN XapaKTep.
Copepxanne muHIN «HuCIa ¥ BEIYUCICHUSD CIIY>)KUT OCHOBOM JIJIs IajibHEHIIIEro n3yuyeHus MaTeMaTHKH,

CIOCOOCTBYET PAa3BUTHIO Y 00YYAIOLIMXCS IOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHHIO YMEHUS 110JIb30BaThCS
AJITOPUTMaMH, a TAKXKE MPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /715 IOBCEIHEBHOM JKU3HU.
Pa3BuTHe NOHATHSA O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U UPPALIMOHAIBHBIMY YNCIIAMH,
(bopMuUpoBaHHEM MPEACTaBIECHUHN O 1EHCTBUTEIBHOM YHCIE. 3aBepIIEHUEe OCBOCHUS YUCIOBON IMHUN
OTHECEHO K CTaplIeMy 3BeHY 0011ero 00pa3oBaHusl.

Coneprxanue qByX anredpanyeckux JUHUN — «AnreOpandeckre BhIpaXXeHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy 00yUAIOMIMXCS MATEMATHUYECKOTO arnapaTa, He0OX0IMMOTo
JUI PELIECHUs 3a]]a4 MaTeMaTUKN, CMEKHBIX IIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
IIKOJIE YUeOHBIM MaTepual IpyNIUpyeTcsl BOKPYT pallMOHAIBHBIX BBIpAXEHUNA. Anredpa 1eMOHCTpUpPYeET
3HAUEHUE MAaTEMATHUKH KaK S3bIKa JJI IOCTPOEHUSI MaTEMaTHUECKUX MOJEIIEN, ONTMCaHUs TIPOLIECCOB U
SBJICHUH peaibHOTO MUpa. B 3amaun oOydeHus anredpe BXOAAT TaKKe JAajbHellee pa3BUTHE
AJITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXO0JMMOT0, B YaCTHOCTH, JUIl OCBOEHHS Kypca HH()OPMATHKH, U
OBJIaJICHUE HAaBBIKAMU JCYKTUBHBIX paccyxkaeHuid. [IpeoOpasoBanue cCHMBOIBHBIX ()OPM BHOCHUT CBOH



crnienn(pUUeCcKuil BKJIaJ B pa3BUTHE BOOOPaXKEHUs, CIIOCOOHOCTEN K MAaTEMAaTHIECKOMY TBOPUECTBY.
Coneprxanue GyHKIMOHATBHO-TpapUUECKON JIMHIK HALIETICHO Ha MOJYYEeHUE IIKOJIbHIUKAMH 3HAHUH O
(GyHKIMSAX KaK BaKHEHIIEH MaTeMaTu4ecKoi MOJEH JUIsl OTIMCAHUS U UCCIIEIOBAHUS Pa3HO 00pa3HBIX
IPOLIECCOB U SIBJICHUI B IpUpojie u obmiecTe. M3yueHne 3Toro MaTepuana CriocoOCTBYET Pa3BUTHUIO y
o0yJaromuxcss yMEHUS HCIIOJIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIE CPEJCTBA S3bIKA MATEMATUKA —
CIIOBECHbIE, CUMBOJIMUECKHUE, TpadUuecKue, BHOCUT BKJIa B JOPMHUPOBAHUE MPEICTABICHUI O POIIH

MaTEMaTUKU B pa3BUTHUHU HUBWIN3AlUA U KYJIbTYPBL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TIaHy B 9 Kjlacce n3ydaercsi yueOHbIH Kype «Anredpay, KOTOPBINA BKIIIOYACT
CJICTYIOIIE OCHOBHBIC pa3JIeNibl COAepxKaHus: «UuCa i BEIYUCICHHSD, «AJITeOpandecKue BRIPAKESHUS,
«YpaBHEHUS ¥ HEPABEHCTBaY, «DyHKIMW». YUeOHBIN IIaH Ha H3ydeHHE anreOphl B 9 Kiraccax OTBOIUT 3
yaeOHBIX yaca B Heemo, 102 yaeOHBIX aca B To/I.



COJAEP)KAHME YYEBHOI'O KYPCA "AJI'EBPA"

Yucaa 1 BbIYMCIEHHUSA

JlelicTBUTENBHBIE YKCTIA.

PanmonanbHbIe YnCIa, UppAIMOHATFHBIC YHCTIa, KOHEYHBIC U OECKOHEYHBIE IECATUIHBIE IPOOH.
MHO0K€eCTBO JICHCTBUTEIBHBIX YHCEI; ICHCTBUTEIILHBIC YMCIIa KaK OECKOHEUHBIC IECATUIHBIC IPOOH.
B3anMHO 0/1HO3HaYHOE COOTBETCTBUE MEXK Yy MHOKECTBOM JCHCTBUTEIBHBIX YACE U KOOPAUHATHOM
MIPSIMOM.

CpaBHeHUE ICHCTBUTEILHBIX YUCEII, apu(PMETHICCKHUE ACUCTBUS C JCHCTBUTEILHBIMH YHACTAMH.

N3mepenust, mpuOIMKeHUs, OTICHKH.

PazMepsl 00BEKTOB OKPYKAIOLIETO MHUPA, JITUTEITBHOCTH MIPOIIECCOB B OKPYKAIOIIEM MHUDE.

[Tpubmmx€HHOE 3HaUEHNE BETMYUHBI, TOUHOCTH TpulImkeHus. Oxpyrienue yucen. [Ipukuaka u oleHka
pEe3yJIbTATOB BBIYMCIICHHUI.

YPaBHeHHﬂ H HEPABEHCTBA

YpaBHEHHs ¢ OJTHOM ITEPEMEHHOM.

JIuneiiHoe ypaBHeHMe. Pemienne ypaBHeHHM, CBOIAIMXCS K IMHEWHBIM. KBajpaTHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJAIINXCS K KBaApaTHbIM. bukBapaTHoe ypaBHeHue. [IpuMepsl peleHns ypaBHEHUH TpeTben
1 4eTBEPTOM cTeneHel pa3iokeHrneM Ha MHOXKuTenu. Pemenne 1poOHO-pallMOHaIbHBIX YpaBHEHUI.
Pemenne TeKCTOBBIX 33/1a4 areOpandeckuM METOOM.

Cucremsl ypaBHEHUM.

VYpaBHeHUE ¢ AByMsI IEPEMEHHBIMU U €r0 rpaduk. Penenne cucrtemM AByX TUHEHHBIX YpaBHEHUH C IBYMS
nepeMeHHbIMU. Perienue cuctem AByX ypaBHEHUM, OJJHO U3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM
crenenu. ['paduyeckas uHTEpIIpeTalvs CUCTEMbl ypaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemrenne TEKCTOBBIX 33124 aJIreOpandecKiM CIIOCOOOM.

Hepapencrtpa

UucnoBble HEPABEHCTBA U X CBOWCTBA. PerieHre TMHEHHbIX HEPABEHCTB C OJIHOM NIepeMeHHOM. Pemenne
CUCTEM JIMHEHHBIX HEPABEHCTB ¢ OJHOU nepeMeHHol. KBanpaTHeie HepaBeHCTBa. [ 'padudeckas
WHTEpIIpETAIUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMHU.

DyHKUUHA

Keanpatnunas ¢pyHkuus, e€ rpaduk u cBoiictsa. [lapaGosia, KOOpAMHATHI BEPLIMHBI TapaboIIbl, 0Ch
CHMMETPHUH 11apaboibL.
Ipaduku dyukrmit: y =kx, y=kx +b, y=k/x. V=Vx, y=x3. y = | x | u ux cBoiicTBa.

YucioBble MOCJI€10BATEIbHOCTH

Omnpenenenue u crocoObl 3a7JaHNs YUCIOBBIX MTOCIIEI0BATEILHOCTEH.

[ToHsiTHE YK CIOBOM MOCEI0BATENBHOCTHU. 3a/1aHUE TOCIEI0BATEILHOCTH PEKYPPEHTHOMN hopMysoit u
¢dopmynoit N-ro 4ieHa.

ApugpmeTrnueckast ¥ reoMeTpuyecKasi IpOrpeccuu.

Apugpmernueckas 1 reoMmeTpudeckas nmporpeccud. @opmyIsl n-To uieHa apupMeTHIecKon U
rE€OMETPUYECKOM MPOTPECCH, CyMMBI NIEPBBIX N YJIECHOB.

N306pakeHue 4ieHOB apu(pMETHIECKON U TeOMETPUUECKOM Mporpeccuii TOUKaMu Ha KOOPMHATHON
IJIOCKOCTH. JIMHENHBINA U SKCIOHEHIMANbHBIN POCT. CI0KHBIE IPOLIECHTHI.



IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoenne yaeOHOTo Kypca «Anredpbl» T0IDKHO 00ecieynBaTh JOCTHIKEHHE HA YPOBHE OCHOBHOTO OOIIET0
06pa3OBaHI/I$I CJICAYIOIIUX JUIYHOCTHBIX, MCTAIPCAMCTHBIX U NPCIMCETHBIX O6pa30BaTeJIBHBIX PE3YJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YJIbTATHl OCBOCHHS ITPOTPaMMBbI yUeOHOTO Kypca «ANreOpay XapakTepU3yIOTCA:

IlaTpuoTHveckoe BocnuTaHue:

MPOSIBJICHUEM HMHTEpeca K MPOILIOMY U HACTOAIIEMY POCCUMCKOM MaTeMaTHUKHU, IEHHOCTHBIM OTHOIIIEHHEM
K JOCTHUKEHHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX
JTOCTHIKEHHH B IPYTHX HayKax W MPUKIAIHBIX chepax.

I'pa:knanckoe 1 JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 0053aHHOCTEH IpakJaHWHA U PEAIM3alliH €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAaX (DYHKITMOHUPOBAHUS PA3TUUHBIX CTPYKTYP, SIBICHUHN, MPOIIEAYP I'PAKIAHCKOTO
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIEeM, CBI3aHHBIX C
MPAKTUYECKUM TIPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPaJIh- HO-3THUECKHUX
MIPUHITUATIOB B JIEATEILHOCTH YIEHOTO.

Tpynosoe BocnuTanue:

YCTaHOBKOM Ha aKTUBHOE YJaCTHE B PEIICHUH MPAKTHYECKUX 33]]a4 MaTEMaTHIECKON HAIIPaBJICHHOCTH,
OCO3HAaHUEM BKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEU KU3HH JIJIS1 YCIICITHON
npodeccuoHaIbHOM 1eATEIbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HAHHBIM BHIOOPOM U IOCTPOEHUEM UHIUBUIYATbHON TPAEKTOPUH 00pa30BaHMsI U )KU3HEHHBIX JIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHUE!

CHOCOOHOCTBIO K SMOIIMOHATIBHOMY M 3CTETHUYECKOMY BOCIPUATHIO MaTeMaTUYeCKUX 00BEKTOB, 3a/1a4,
peuieHui, pacCyXIeHH; YMEHHUIO BUJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI0 IO3HAHMSA:

OpHUEHTAIIMeH B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MIPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U 00IIECTBA, IOHUMAaHNEM MaTeMaTHUYeCKON HayKU KaK
cdepbl 4eTOBEUECKOH AeATeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH I Pa3BUTHUS [IUBHIIM3ALINM;

OBJIQJICHUEM SI3bIKOM MATEMAaTUKH U MATEMaTUUYECKOM KyJIbTYpOU KaK CpEACTBOM IIO3HAHUS MUPA;

OBJIQJICHHEM IPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATEIbCKOM A TEIbHOCTH.

dusuyeckoe BOCIUTAHUE, (POPMHUPOBAHUE KYJIbTYPHI 310POBbS H 3MOLHOHAJBHOI0 0JIarONOJIyYHs:

TOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 370POBbs, BECHUS 3J0POBOTO
o0pas3a X13HHU (3A0pPOBOE MMUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryispHas puznyeckas
AKTUBHOCTH);

chOpMUPOBAHHOCTHIO HaBbIKa peduieKCHH, TPU3HAHUEM CBOETO MpaBa Ha OLIUOKY U TAKOTO K€ MpaBa
JIPYroro 4eyoBeKa.

JK0JI0rnYeCcKoe BOCIIUTAHHE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUN JUI PElIeHus 3a7a4 B 00JIaCTH COXPaAaHHOCTH
OKpYXarollel cpeibl, INIAHUPOBAHMS TOCTYIKOB M OLIEHKU UX BO3MOYKHBIX MOCIIEICTBUN JJI OKpYKarolen
Cpelbl;

OCO3HAHHEM TII00aILHOTO XapaKTepa IKOJOTHYECKUX MPOOIEM U IyTei UX pereHusl.

JINYHOCTHBIE pPe3y/bTaThl, 00eCeYnBAOIINE AJANTAIUI0 00y4a0LIerocsi K M3MeHA UM CS
YCJI0BHAM COLMATBLHOM ¥ IPUPOJAHOM CPelbI:

— TOTOBHOCTBIO K JICCTBUSAM B YCJIOBUAX HeOHpe)leHéHHOCTI/I, MOBBIICHUIO YPOBH cBOEM



KOMIIETEHTHOCTH 4epe3 NPAKTHUUECKYIO AEATEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIOJEH,

HpI/IO6peTaTb B COBMECTHOI1 ACATCIIbHOCTU HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUHA U3 OIIbITAa APYTHUX;

— HEe00X0IMMOCTHIO B (GOPMUPOBAHMH HOBBIX 3HAHUI, B TOM 4Hcie (JOPMYIUPOBATH HJICH, TOHSATHS,
TUIOTE3bl 00 00BEKTaxX U SIBICHUSIX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATh JE(PHUIIUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TPEOYIOIINNA KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMBIE PELLIEHUS U IEHCTBUS, POPMYIHPOBATH

1 OICHHUBATb PUCKHU U IOCJIICACTBHA, (1)OpMI/Ip0BaTI) OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3ybTaThl OCBOSHUS MPOTPAMMBbI Y4eOHOTO Kypca «Anredpa» XapaKTepHu3yrTCs

OBJIAZICHUEM YHUBEPCAIbHbIMU ROZHABAM C/IbHbIMU deﬁcmeuﬂmu, YHU6EPCATTbHHBIMU KOMMYHUKAMUBHbBIMU

OeticmeusMU U YHUBEPCANTbHLIMU PEeYIAMUGHBIMU OCUCEUIMU.

YHu6€pC(1ﬂbel€ nosnasamenvhule oelicmeus obecneyusarom qbopmupoeaHue 6A306bIX KOCHUMUBHDLX

npoyeccoes 06ytta;0u;uxc;z (06’60€Hu€ Memoo08 NO3HAHUSA OKpyotcarnoweco mupa, NPUMEeREerUe 102u4eCKux,

uUcce008amenbCKux onepayull, ymMeHul pabomams ¢ uHgopmayueti).

Ba3oBble Jiornueckue aeicTrBus:

— BBISIBIIAIT U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN MaTeMaTUUECKUX OOBEKTOB, MOHSITUH,
OTHOIICHUI MEXy MOHATUAMU; GOPMYIUPOBATH ONPEeNIEHUS IOHATU; yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCUPHUKALIMH, OCHOBAHUS AJIs1 0000ILICHNS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

— BOCIIPUHUMATh, OPMYIMPOBATH U MPE0OPa30BBIBATE CYKICHUS: YTBEPAUTEIbHBIC U
OoTpuLaTeNIbHbIE, €MHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE,

— BBISIBIISATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B (haKkTax, JAHHBIX,
HaOIOJICHUSX U YTBEPKACHUAX; TIpeylaraTb KpUTEPUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

— JACJIaTh BEIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U NHAYKTHBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'IIOLIeHI/Iﬁ I10 aHaJIOT'UH,

— pa3bupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IPSIMbIE ¥ OT IPOTHUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECJIOKHbBIE JOKA3aTeIbCTBA MaTEMAaTHUYECKHUX (DAaKTOB, BBICTpanBaTh apryMEHTAIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpaTh ciocoO perieHus yueOHOH 3a7aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHMUS,
BBIOMpaTh HarboJiee MOXOASIINN C YUETOM CaMOCTOSITENTFHO BBIZCTIEHHBIX KPUTEPHEB).

BasoBbie uccienoBaTebCKHe JeHCTBUS:

— HCIIOJIb30BATH BOIIPOCHI KaK HCCIeI0BaTEIbCKUM HWHCTPYMCHT IIO3HAHUS; q)OpMy.TII/IpOBaTL BOIIPOCHI,
(I)I/IKCI/IpyIOH_II/Ie MpoOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHABJIMBATb NCKOMOC U JTAHHOC,
(I)OpMI/IpOBaTB THUIIOTE3Y, apryMCHTUPOBATH CBOIO IMO3UIIHIO, MHCHHC,

— TPOBOJUTH MO CAMOCTOSTEIIBHO COCTABJICHHOMY ILJIaHY HECJIOMKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOE
MCCIIEIOBAHKE 10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB
MeXIy CO00H;

— CaMOCTOATCIIbHO (I)OpMYJ'II/IpOBaTB O606I.I.[CHI/IH " BBIBOJIBI I10 pE3yJibTaTaM HpOBCI[éHHOF (8}



HaGHIO,Z[eHI/ISI, HCCICA0BaHHuA, OLICHUBATH I[OCTOBepHOCTB HOJ'Iy‘-IeHHBIX peSy.HBTaTOB, BBIBOJIOB U
0000IIIEeHHI;

— IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLECCA, 4 TAKIKC BBLABUTATH MTPCAIIOJIOKCHUS O €TO
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanueii:

— BBISIBJISITH HEAOCTATOYHOCTHh N I/136I>ITOLIHOCTI) I/IH(I)OpMaIII/II/I, JaHHbIX, HCO6XOI[I/IMBIX JJIA peHIeHI/ISI
3a/1a4u;

— BBIOMpATH, aHATU3UPOBATH, CHCTEMATU3UPOBATH K MHTEPIPETUPOBATH HH(POPMAITUIO PA3ITNIHBIX
BUJIOB U ()OPM IPEICTABIICHHUS,

— BbIOMpATh GOpMY IpeACTaBICHUS MHPOPMAIMH U WIUTIOCTPUPOBATH pellaeMble 3a/1a4l CXeMaMH,
JrarpaMmmamu, MHOM rpa@uKkoil 1 uX KOMOMHALMSIMU;

— OLEHUBATh HAAEKHOCTh UHPOPMAIUH IO KPUTEPUSIM, IPEUI0KEHHBIM YUUTEJIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

o VHuusepcanvhbie KOMMYHUKAMUBHBLE OClCMBUS 00eCnedusarom cqhopmMupo8anHoCmy COYUATbHBIX
HABLIKOB 0OVHUAIOWUXCAL.
OO0menue:

— BOCIIpUHUMATH U (bOpMy.]'H/IpOBaTI) CY)XXICHHA B COOTBETCTBUH C YCIIOBUAMU U LCIISIMU O6HICHI/I$[;
SICHO, TOYHO, 'PAMOTHO BBIPAXKAaTb CBOIO TOYKY 3pC€HUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, JaBaTh

MOSICHEHHUSI TI0 XOJTy PEIICHUS 3a/1a4l, KOMMEHTHPOBATh MOJIyYEHHBIH PE3yNIbTaT;

— B X0Je 00CYKICHHS 3a]]aBaTh BOMPOCHI 0 CYIIECTBY OOCYKIaeMO TEMBI, TPOOJIEMBI, peIracMou
3aJauu, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK PEUICHHUS; COMTOCTABIISTh CBOM CYXKICHHUS C
CYKIICHUSIMH JPYTUX YYaCTHUKOB JAHMAI0Ta, OOHAPYKMBATh Pa3IMYKMe U CXOJCTBO TIO3HIIUH; B
KOPPEKTHOH (opme (GopMyITHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

— TMPEACTaBJIATh PE3yJbTaThl PEHICHUs 33/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHUS, TPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHHS C YUETOM 33124 MPE3CHTAIUU U 0COOEHHOCTE!
ayJUTOPHUHU.

CoTpyaHunyecTno:

— IIOHUMATb U UCIIOJIb30BaTh IIPCUMYILIICCTBA KOMaHﬂHOﬁ u I/IH,Z[I/IBH,Z[yaHBHOﬁ pa6OTBI IIpH PCIICHU U
y‘Ie6HI>IX MaTEMAaTHYCCKHUX 3aJa4,

— MPUHUMATH LI€Jb COBMECTHOMN JEeSITeNbHOCTH, TUTAHUPOBATH OPTaHU3AIIMI0 COBMECTHOM paboThI,
pacrpenensaTs BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U pe3yabTaT padoThl; 060011aTh
MHEHHS HECKOJIBKUX JIFOJIEH;

— Y4acTBOBaTh B IPYNNOBLIX (hopMax paboThl (00CykAeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMbI U
p.);
— BBIIIOJIHATH CBOKO HAaCTh pa6OTLI n KOOp)II/IHI/IpOBaTL CBOHU I[CI>’ICTBI/I5[ C I[pyrI/IMI/I YJICHAMH KOMAaHAbI,

— OIIGHUBATh Ka4eCTBO CBOETO BKJIaJ(a B OOIIUII MPOAYKT MO KPUTEPHUSAM, CHOPMYINPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICHCTBHUS.

o Vuueepcanvhvie pecynamugnule oelicmaus 0becneyusaiom Qopmuposanie CMulC08bIX YCMAHOBOK U
JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmn3anus:
CaMOCTOSITEIIBHO COCTABJIATH IJIaH, aITOPUTM PEIICHHS 3aJauu (WM €T0 YacTh), BHIOUPATh CIIOCO0 perieHus
C Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH M KOPPEKTUPOBATH



BapHAaHTHI PEUICHU C YYETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

— BIIAJETh CIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIIECCca U Pe3yIbTaTa PeICHUS
MaTeMaTHUYECKOM 3aa4H;

— NPEABUIETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELICHUU 33/1a4l, BHOCUTh KOPPEKTUBBI B
NESITETHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMJICHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa AESATEIbHOCTH MOCTABICHHOM LIEJIU U YCIOBUSAM, OOBSICHATh
MIPUYMHBI JOCTUKEHUSI MM HEAOCTHXKEHUS 1I€JIH, HAX0JUTh OIIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

OcBoenue yueOHOTO Kypca «Anredpa» 9 Kitacc J0JDKHO 00eCTIeunBaTh JOCTHKCHUE CIICAYIONTIX
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIILTATOB:

Yucaa 1 BbIYMCIEHHUS

CpaBHUBATh U YIOPSJI0UUBATh PAllMOHAIBHBIE U HPPALlMOHAIIbHBIE YHCIIA.

BoinonHsATe apudmMeTnieckre AeUCTBUS ¢ pallMOHATbHBIMU YHCIaMH, COYETasi yCTHbIE U TUChbMEHHbIE
MPUEMBI, BHITIOIHITH BHIYMCIECHUS C UPPALUOHAIBHBIMH YHCITAMHU.

Haxonuth 3HaueHus cTenexei ¢ LeiabIMU MOKa3aTeIsiMU U KOPHEN; BBIYUCIISTh 3HAYSHHS YHCIIOBBIX
BBIPAKEHUII.

OKpyrasTe JEMCTBUTEIBHBIE YNCIIA, BHITOIHATH IPUKHUJIKY PE3YJIbTaTa BBIYMCICHUM, OLIEHKY YHCIIOBBIX
BBIPAKCHUM.

YpaBHeHHsI U HEPAaBEHCTBA

Pemats nuHeiHbIe U KBaIpaTHbIC YpaBHEHUS, ypaBHEHUS, CBOASIINECS K HUM, IPOCTEHIITNE APOOHO-
paloHaIbHbIe YpaBHEHUS.

Pemath cucteMbl IBYX JTMHEHHBIX YPaBHEHUN C IByMsl IEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHUH, B
KOTOPBIX OJJTHO YPAaBHEHUE HE SIBJISCTCS JTUHEHHBIM.

Pemath TekcTOBBIE 331aUl aNTreOpandecKiM CIIOCOOOM € TOMOIIBIO COCTABJICHUS YPABHEHUS HIIK CUCTEMBI
JBYX ypaBHEHUH C ABYMS [IEPEMEHHbBIMU.

[IpoBoauTh MpoCTEIINE NCCIIEIOBAaHUS YPAaBHEHUN U CUCTEM ypaBHEHUI, B TOM YHKCIE C MPUMEHEHHUEM
rpaduyeckux npeacTaBieHui (ycTaHaBINBaTh, UIMEET JIM YpaBHEHHUE WJIM CUCTEMa YPaBHEHUN pEIICHUs,
€CJI UMEET, TO CKOJIbKO, U TIp.).

Pemats nuHeiiHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300paXKaTh pEllIeHHe HEPAaBEHCTB Ha
YHCIIOBOM MPSMOI, 3aMHMChIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemrate cucteMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE KBAJAPAaTHOE HEPABEHCTRBO;
M300paxaTh pelIeHne CUCTEMbl HEPABEHCTB Ha YHUCIOBOM MPSMOH, 3alMCHIBAThH PEUICHUE C TOMOIIIBIO
CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA TP PELIEHUH PA3JIMYHBIX 3aa4.

DyHKUUH

Pacrio3znaBates GpyHKIIMK U3ydeHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUECKU PACIIONOKEHHIE HA KOOPIUHATHON
MJIOCKOCTH TpaduKoB



dynkimit Buma: y =kx, y =kx + b, y = k/x, y=ax2 + bx + ¢ ¢, y = x3, y=\x, y = | x | B 3aBHCHMOCTH OT
3Ha4eHUH K03()(HUIIMEHTOB;0NUCHIBATH CBOUCTBA (DYHKIIUH.

CtpouTb 1 H300pakaTh CXeMaTHUECKH Ipa(UKU KBAIPATUIHBIX

(GyHKIUH, OMCHIBATh CBOMCTBA KBAaPATUUHBIX (DYHKIMNA 1O MX TpaduKam.

Pacnio3naBate KBaipaTHYHYIO PYHKIIHIO 10 (popMysie, TPUBOAUTH IPUMEPHI KBAAPATUYHBIX (YHKIHH 13

peanbHOM KU3HHU, PU3UKU, TEOMETPHH.

ApudmMeTuyeckasi U reoMeTpuyecKas MPorpeccun

Pacrnio3naBate apuMeTHIECKYIO U TEOMETPUUYECKYIO IIPOTPECCUH MTPU Pa3HBIX CIIOCO0aX 3a1aHMs.

BEINOJIHATE BBIYMCICHHUS C UCTIOJIb30BAaHUEM (OPMYII N-TO WieHA apU(PMETHIECKON U T€OMETPUIECKOM
IIPOTPECCUM, CyMMBI IIEPBBIX N WICHOB.

N3006paxkaTh wieHbl NOCIEA0BATEIbHOCTH TOUKAMU Ha KOOPJMHATHOM MIIOCKOCTH.

Pemrare 3amaun, CBsA3aHHBIE C YUCIOBBIMU MTOCIIEI0BATEIBHOCTSIMY, B TOM YUCIIE 33/1a4U U3 PEAIBHON

YKU3HHU (C UCTIOJIb30BAHUEM KAJIBKYJISTOPA, IIUPPOBHIX TEXHOJIOTHH).



TEMATUYECKOE IINTAHUPOBAHUE
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padoThI KOHTP | pecypchl
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0 YHCIax: klass/deistvitelnye
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qrca d2b77f8036el
KaK OeckoHeuHON
NECATUYHONH  JIpo0w,
MPUMEHSATh
JIECATUYHBIC
TIPUOIDKEHS
palroHaIbHBIX
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u YIIOpSA0YNBATh klass/deistvitelnye
JECATUYHBIE IPOOH. IEHCTBUTENbHEIE -chisla-
Yyucaa.; 9092/mnozhestvo
-deistvitelnykh-
chisel-i-ee-
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rpadu4ecKoro
KaJbKyJIATOpa U T.11.).;

6. | CIOXKHbBIC [IPOLCHTEL. 2 -Pemate 3amaun Ha  [TecT https://www.yakl|
7. CITOYKHBIE TPOIICHTHI, B ass.ru/p/osnovy-
TOM UYHCIIE 3aa4M U3 finansovoj-
[peabHOM MPaKTHKH (C gramotnosti/7-
HCITOJTE30BAHNIEM klass/bankovskai
KaJIbKyJIATOPA). ; a-i-nalogovaia-
3HAKOMHTHCS C sistemy-
MCTOpHEH pa3BUTHUS 127377/kak-
MaTEeMaTHKH; sberech-dengi-s-
pomoshchiu-
depozitov-
127380/tv-
c47394cb-b9b6-
443c-abad-
00962bb01a53
Hroro mo pazmeny: 15

Paznen 7. IloBTopeHue, 00001IeHne, CHCTEMATH3ALUST 3HAH U

7. |Yucaa w  BbIUMCIeHHs] (3aIUCh, CpaBHEHUE, 3
1. | meiicTBUA ¢ NEMCTBUTENBHBIMU YHCIIAMH, YHCIIOBAS
mpsiMasi;  IPOLEHTHI,  OTHOLICHHWS,  HPONOPLHY;
OKpYIJIEHHE, IPUOIMKCHNE, OLIEHKA; PELICHHE
TEKCTOBBIX 3a7ad apu(METHICCKUM CITOCOOOM)
7. | Anredopanveckue BbIPaKECHHSA (mpeobpazoBanme3
2. | anreOpanvyecKuX BBIPAKEHUH, AOMYCTUMbIC 3HAUCHUS)
7. | ®ynxkunn (moctpoenue, CBOMCTBA M3ydEHHBIX (YHKIHIL; |2
3. | rpaduueckoe pelieHne ypaBHEeHUH U UX CHCTEM)
Wroro no pazneny: 18
OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE 9 aaredpa.

Ne Tema ypoka KounyecTBo yacoB Hara Buabl, popmsl
n/n HU3YyUYeHHsl | KOHTPOJIs
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoTsbI padoThI

1 [loBTOpEHUE MO 1 VYerHslii onpoc
Teme:"Peenue cucrem
HEpPAaBEHCTB U
HEpaBEHCTB'".

2 [loBTOpEHue no Teme:" 1 TectupoBanue
KBanpaTtuueckas QyHKIT
ST U PIICHUS] HEPABEHCTB
METOJIOM MHTEPBAJIOB."

3. [ToBTOpenue no teme:" 1 WuauBuayansHbIH
Perenune 3a1a4y Ha OIIpocC 110
ypaBHEHUs". KapTO4YKaM

a [loBTOpEHue no Teme:" 1 IIncemeHHBbII
PereHue 3a1a4d Ha onpoc
rnporpeccun’.

5. [loBTOpeHue no reme:" 1 Y CTHBIH onpoc
Permenre ypaBHEHUN BCEX
BUIOB".

6. J{marnoctuaeckas 1 1 KoutponbsHas
KOHTpOJIbHAs paboTa. paborTa.

7. PanmoHnanbHbIC YnCa, 1 'Y CTHBIN OITPOC
HppalMOHAJIbHBIC YHCIIA,

KOHCYHBIC U
0ECKOHEYHBIS
eCSITUYHBIE IPOOH.

8. MHOX€ECTBO 1 TectupoBanue

TeVICTBUTEIBHBIX YHCEIT;
TeICTBUTENIBHBIEC YHCIIa
KaK O€CKOHEUYHbIE

NeCSITUYHBIE IPOOH.

9. B3anMHO O1HO3HAYHOE 1 WNHnuBunyanbHbIN
COOTBETCTBUE MEXKTY Ompoc 1o
MHO>KECTBOM KapTo4KaM
TeICTBUTEIIBHBIX YUCEIT U
MHO>KECTBOM TOYEK
KOOPJIMHATHOM MPSIMOMU.

10. CpaBHeHME 1 [TruceMeHHbII
NENCTBUTENBHBIX YHCET, ompoc
apudmeTnyeckue
ENCTBUS C
ECTBUTENIbHBIMU
YUCIIaMHU.

11. [IpuGamxEnHOE 1 1 VCTHBIN ormpoc
3HAUYCHUE BEJIMYUHBI,

TOYHOCTb MPUOITIHKEHUSI.
12. OKpyriaeHue Yucerl. 1 WHuBHyanbHBIN
onpoc 1o

KapTOYKamM




13. [Ipukuaka 1 OLICHKA IInceMeHHbIN
[PC3YJILTATOB OIIpocC
BBIYMCIICHU.

14. [Ipuknaka 1 oLeHKa YcTHBII ompoc
[pe3yJIbTaTOB
BBIYMCIICHUI.

15. KonTtpomnsHas padora Nel. KonTpoJsibHas

pabota

16. JInHelHOE ypaBHEHUE. VYerHslii ompoc

17. Pemienue ypaBHeHMH, TectupoBanue
CBOJISIIIINXCS K
JTMHEUHBIM.

18. Pemienue ypaBHeHUH, WHanButyanbHbIH
CBOJISIIIINXCST K OIPOC IO
JTMHEWHBIM. KapTo4YKam

19. KBanpaTHOE ypaBHEHHE. IIncemenHbI

onpoc

20. Pemienue ypaBHeHM, Y CTHBIN onpoc
CBOJISIIIIUXCST K
KBaPaTHBIM.

21 Penienue ypaBHeHU, WHauBuTyabHbIH
CBOJISIIIINXCS K OIPOC IO
KBapPaTHBIM. KapTOYKam

22 bukBagpaTHbie Y CTHBIN OIpoc
YpPaBHEHMUSI.

23, bukBagpaTHbie TectupoBanue
YpPaBHEHMUSI.

24. [ Ipumepsl penieHus WNu By yanbHBINH
YpaBHEHMI TPEThEN U OIpOoC 10
4eTBEPTOU CTENIEHEN KapTovKaM
pa3JI0’)KEHUEM Ha
MHO>KHUTEJIH.

25 Pemenne apo6HO- ITuceMeHHbBIH
pallOHAIbHBIX onpoc
YpaBHEHUH.

26. Pemenue npoOHoO- YeTHBIH orpoc
pallOHAIbHBIX
YpaBHEHUH.

27. Permienre TEKCTOBBIX WnouBuayanbsHbId
3a71a4 anreOpandecKum OIpPOC 10
MCTOJJIOM. KapTouyKaM

8. PenieHne TeKCTOBBIX YcTHBIH omnpoc.
3a71a4 anreOpandecKum
METOJOM.

29, KonTpomnbHast pabota Ne2 KonrtponbHas

pabora.

30. JInHeHOE ypaBHEHUE C VYerHblii ompoc
IByMsI IEPEMEHHBIMU U
ero rpadux.

31 JInHeliHoe ypaBHEHUE C TectupoBanue
IByMsI IEPEMEHHBIMU U
ero rpaduk.

32. JInHeliHoe ypaBHEHUE C WuauBuyanbHbIi
IByMsI IEPEMEHHBIMHU U OIpOC 110




ero rpaduk. KapTOYKaM

33 CucremMa ABYX JIMHEMHBIX [I1CbMEHHBII
YpaBHEHUH C ABYMsI oIIpoc
[ICPEMEHHBIMU U €€
pelieHue.

34. CucremMa ABYyX JIMHEMHBIX VY CTHBII orpoc
YpPaBHEHUH C ABYMsI
[IEPEMEHHBIMU U €€
[pelIeHHuE.

35, Cucrema JBYX JIMHEHHBIX HauBHTyaTbHBIH
YPaBHEHUH C JByMs 0IpOoC 10
[MEPEMEHHBIMHA U €€ KapTOuKaM
[pelIeHue.

36. Pemienue cucreM nByx Y CTHBIH orpoc
YpPaBHEHUH, OJTHO U3
KOTOPBIX JUHEHHOE, a
Ipyroe — BTOpOU
CTETICHH.

37. Pemienue cucreM n1Byx TectupoBanue
YpPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEWHOE, a
Npyroe — BTOPOM
CTETICHH.

38. Perienne cuctem IByx WHanBUayanbHBIIT
YpaBHEHUH, OJTHO U3 OIPOC IO
KOTOPBIX JUHENHOE, a KapTO4KaM
pyroe — BTOpOM
CTETICHH.

39 [ paduueckas [TuceMeHHBIH
WHTEPIPETAINS CUCTEMBI omnpoc
YpaBHEHUH C JByMs
[1€pEMEHHBIMU.

40. ['paduueckas Y CTHBII ompoc
MHTEpIPETALUS CUCTEMBI
YpPaBHEHUH C JByMs
[1€pEMEHHBIMU.

41. Permmenre TeKCTOBBIX WHauBuAyaIbHBIN
3a71a4 anreOpandecKum OIPOC 10
CIIOCOOOM. KapTO4Kam

42. Pemienre TEKCTOBBIX 'Y CTHBIN oIpoc
3a71a4 anreOpandecKum
CIIOCOOOM.

43. KonTponbsHas padotaNe3 KoHTponbHas

paborTa.

44. UucinoBble HEpABEHCTBA WHauBuAyaIbHBIN
1 UX CBOHCTBA. OIIPOC I10

KapTOYKaM

45. UncinoBble HEpaBEHCTBA [I1cbMEHHBIN
1 UX CBOMCTBA. 0IIpocC

46. UuciioBble HEpaBEHCTBA VY CTHBII orpoc
1 UX CBOMCTBA.

47. JInHeliHbIe HEpaBEHCTBA Wu By yanbHbIH
C OJIHOM IEPEMEHHOM U ompoc 1o
HX pEIICHUE. KapTO1KaM




48. JInHelHbIC HEpaBEHCTBA Y cTHBII orpoc
C OJIHOM IEPEMEHHON U
X pELICHUE.

49. JInHelHbIEe HEpaBEeHCTBA TectupoBanue
C OJIHOM IIEPEMEHHON U
X pELICHUE.

50. CucTeMBI INHENHBIX 120 01020:37 010200850807
HEPAaBECHCTB C OJHOU OIpoC 10
[IEPEMEHHOM U UX KapTO4YKaM
[pelIeHHuE.

51. CucTteMbl TUHEHHBIX [[1CbMEHHBII
HEPABEHCTB C OJTHOU 0IIPOC
[IEPEMEHHOU U UX
[pelIeHHuE.

52. CucTteMbl IMHEUHBIX Y cTHBII Ompoc
HEPaBEHCTB C OJTHOMU
[EPEMEHHON U UX
[pelIeHHE.

53. KonTtposabHas pabota Ne4 KoHTponbHas

aboTa

54. KBanpatHbie Y cTHBIH ompoc
HEPaBEHCTBA U UX
[pelLIeHHE.

55, KBanpatHbie TectupoBanue
HEPaBEHCTBA U UX
[pelLIEHHUE.

56. KBanpaTHbie HuBHyabHBINH
HEPaBEHCTBA U UX OIPOC 110
[pCILICHUC. KapTOuKaM

57. ["padpmueckas [ lucbMeHHBII
MHTEpIIpEeTaIus 0Ipoc
HEPaBEHCTB U CUCTEM
HEPABEHCTB C IByMsI
[epeMEeHHbIMU

58. ["padpmueckas YV cTHBII onpoc
MHTEpIIpeTaLus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMs
[epeMEeHHbIMU

N HuBHIyanbHBINA
OIpOC 10
KapTOYKaM

59. KonTtponbsHas padota No5 KonTtponbHas

pabora.

oU. KBanpatuunas GyHkus, Y CTHBIN onpoc
e€ rpauK 1 CBOMCTBA.

61. KBanparuunas ¢pyHKIMA, TectupoBanue
e€ rpaduk ¥ CBOMCTRA.

62. KBanparnunas QyHkus, Wu By yanbHbIH
e€ rpaduk U CBOMCTBA. Ompoc 1o

KapTOYKaM

63. KBanpatuunas QpyHkus, [IncbMeHHBII

e€ rpaduk U cBOICTBA. 0IpoC

64.

[TapaGosa, KOOpAUHATHI

Y cTHBII oIpoc




BEPILINHBI TapadoJIbl, OCh
CHMMETPUHU napadoJIbl.

65. [Tapabomna, KoopIHHATHI WHnuBuayanbHBINR
BEPILINHBI 1apaboJIbl, OCh OIIpOC 110
CHMMETPUHU apadoJIbl. KapTO4Kam

66. [Tapaboa, KoopIHHATHI 'Y CTHBII OmIpoC
BEPILINHBI 1apaboJIbl, OCh
CHMMETPHUHU 11apaldoJIbl.

67. KonTtposabHas padora Neb. KoHTposbHast

pabora.

68. CreneHHbIe (YHKIIUU C V CTHBII onpoc
HAaTypaIbHBIMU
[MoKa3zaTeisiMu 2 U 3, UX
rpaduku u CBOMCTBA.

69. CreneHHble (QYHKIIUU C TectupoBanue
HAaTypaJIbHBIMU
MoKa3aTelsIMA 2 U 3, UX
rpaduku 1 CBOMCTBA.

70. CrenenHble (QYHKIIUU C WHanBYTyanbHbIH
HAaTypaJIbHBIMU OIpOC 110
[MOoKa3aTelsIMA 2 U 3, UX KapTO4YKaM
rpaduku u CBOMCTBA.

71. I'paduxu pynkumii: y = [lncbMeHHBIH
kx,y:kx+b’y:m, OIIpOC
y=ax? y=ad,y=Vx,
y=1xI

72. I'paduky GyHKIHIA: Y = 'Y CTHBII OIIpocC
kx,y =kx + b,y =k/x,
y=ax? y=ad y=x,
y=1xlI

73. I'paduky GyHKIHIA: Y = WHnuBuyanbHBINA
kx,y = kx + b, y = kix , OIpOC 110
y=ax3 y=ae y= \/X’ KapTouKam
y=1x1I

74. I'paduxu GyHKIMA: Y = Y CTHBIN onpoc
kx,y =kx + b,y =k/x,
y=axz y=ady=x,
y=1x1I

75. KonTpombHast pabota Ne7 KonTtponbHas

pabora.

/0. [loHsiTHE YnCITOBOM 'Y CTHBIN onpoc
[10CJIe/IOBATEILHOCTH

77. [loHsiTHE YnciIoBOM TectupoBanue
[10CJIEI0BATEIbHOCTH

78. SamaHue WNHnuBuayanbHbINA
MOCJIE0BATEILHOCTU OIpOC 110
PEKYypPPEHTHOU KapTO4YKaM
bopmyoit u popmyoit
N-ro ujeHa.

79. 3ananue [I1CbMEHHBIN
[10CJIEI0BATEIILHOCTH 0IIpocC

PEKYpPPEHTHOU

hopmyoit u popmynoit

N-T0O 4JjIeHa.




80. Apudmernyeckas u Y CTHBII orpoc
reomMeTpruyeckas
[IPOIPECCUU.

81. Apudmerndeckas u Mu By AyaIbHBINA
reomMeTpruyeckas OIpOC 110
[IPOrPECCUH. KapTo4KaM

82 Apudmernyeckas u V CTHBII orpoc
reoMeTpUUYEecKast
[IPOIPECCUU.

83. DopMyJIbI N-TO WieHa TectupoBanue
apu(METHIECKON 1
reOMETPUIECKON
[POrPECCHI, CYMMBI
[1epBBIX N YJIEHOB.

84. DopMyJIbI N-TO WieHa By TyabHBIH
apudmeTnyeckon u OIpOocC 1o
reOMETPUYECKON KapTO4YKaM
MPOTrpeCcCuil, CyMMBI
[1epBBIX N YJIEHOB.

85, DopmyJibl N-TO YJieHA [[1iCbMEHHBII
apudmeTnueckon u 0IIpoC
reOMETPUIECKON
MPOTPECCUI, CYMMBI
[epBBIX N YJIEHOB.

86. 300pakeHne 4IeHOB 'V cTHBII Ompoc
apu(pMETHIECKON U
reOMETPUYECKON
MPOTrpeccui TOYKaMu Ha
KOOPJAUHATHOMN
[JIOCKOCTH.

87. 300pakeHne 4jIeHOB HAMBYTyaIbHBIH
apu(pMETHIECKON U OIIpOC 110
reOMETPUYECKON KapTO4KaM
[IPOrpeccuil TOUKaMH Ha
KOOPAMHATHOU
[JIOCKOCTH.

88 JInHelHbIi u [lrucbMenblit
SKCITOHEHIMAIbHbBIN 0IIpocC
POCT.

89 C10>KHbIE TPOLIEHTHI. Y CTHBII orpoc

90. KonTtpomnbHast pabota No§ KoHTpobHas

pabora.

91. Uucsia ¥ BBIYUCICHUSA Y cTHBIN orpoc

(3anucek, CpaBHEHUE,
NelCTBUS C

el CTBUTEIbHBIMHU
qrCIIaMU, YU CIOBas
MpsiMasi; POLEHTHI,
OTHOIUEHUS, TIPOIOPLINH;
OKpPYIJIEHHE,
puOIM>KeHHUE, OLICHKA,
[pELIEHUE TEKCTOBBIX

3a1a4 apupMETUUECKUM




crrocobom)

92.

Uucyia ¥ BBIYHCIECHUS
(3anuch, cpaBHEHUE,
eCTBUSA C

el CTBUTEILHBIMH
YKCIIaMU, YUCIIOBAs
MIpsiMast; MPOIICHTHI,
OTHOIIICHUSI, POIIOPIIHH;
OKpYyTJICHUE,
MpUOJIMKEHUE, OLICHKA;
[PCIIICHNE TEKCTOBBIX
3aga4 apuPMeTHICCKIM
crrocobom)

TectupoBanue

93.

Uuciia ¥ BHIYUCICHUS
(3anuck, cpaBHEHHE,
TefCTBHUA C
efiCTBUTETLHBIMH
YHCIIAMU, YUCIIOBAs
MpsiMast; MPOIICHTHI,
OTHOIIICHUSI, IIPOITOPIIHH;
OKpYyTJICHUE,
MpuOTMKEHUE, OIICHKA,
[peIIICHUE TEKCTOBBIX
3asad apuPMeTHIeCKUM
crrocobom)

NHauBUTyanbHBIA
OIIPOC MO
KapTOuKam

94.

UncJyia 1 BbIYMCTIECHUS
(3amuck, CpaBHEHUE,
NEeCTBUS C
NeiCTBUTEILHBIMU
qurcJIaMU, YHCIOBas
MpsiMasi; POIICHTHI,
OTHOIIICHUS, TPOTIOPIIUH;
OKpYTJICHHE,
MpUOJIMKEHUE, OLICHKA;
[peIIeHUE TEKCTOBBIX
3asa4 apuPMeTHICCKUM
crrocobom)

[InceMeHHbBIH
oTIpoC

95.

Uucaa u BbIYUCIEHUA
(3amuch, CpaBHEHUE,
NencTBUS C

I CTBUTEIbHBIMU
qHCIIaMH, YACJIOBas
MpsiMasi; MPOLIEHTBHI,
OTHOILLIEHUS, TPOTOPIUH;
OKpYIJIEHHE,
MPUOTMIKEHHE, OIICHKA;
pELICHUE TEKCTOBBIX
3aga4 apuPpMeTHIeCKUM
CIIocoOooM)

'Y CTHBIH OIpoc

96.

PEINETULIMOHHBIN
PK3AMEH

B ¢popme
KOHTPOJIbHOU
a00ThI

97.

AJredpanyeckue
BbIPaKCHU S

(mpeoOpa3zoBaHue

Y cTHBII onpoc




asreOpanyecKnx
BBIPAKCHUH, JTOMyCTUMBIE
3HAUEHUS)

98.

AJredpanyeckue
BBIPAKEHUSI
(mpeoOpazoBaHue
QIreOpanvdecKux
BBIPKECHUH, TOMTyCTHMBIE
3HAYEHUS)

TectupoBanue

99.

AJIredpanyeckue
BbIpaKeHH s
(mpeobpa3zoBaHue
aIreOpandecKux
BBIPAXKEHUH, JHOITYCTUMBIE
3HAYEHUS)

14001020:37 010200 20807
OIIPOC MO
KapTOuKam

100.

DyHk1MH (TTOCTPOSHHUE,
CBOMCTBA N3YYEHHBIX
(byHKUMIL; rpaduyeckoe
pelleHre ypaBHEHUN U
X CUCTEM)

[licbMEeHHBIN
OIpOC

101.

DyHKUNH (TTOCTPOEHUE,
CBOMCTBA N3YYEHHBIX
dbyHKUMii; rpaduueckoe
peleHne YPaBHEHUN U
X CHCTEM)

'Y CTHBII OIIpocC

102.

TOroBbIii YpOK.

MHauBU Ty anbHBIN
OTIPOC TI0
KapTOYKaM

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102

10




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O TPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Makapsrue F0.H., Muniox H.I'., HemikoB K.W. u apyrue; nox penakiueii Tenskosckoro C.A., Anredpa, 9 kiacc,
AxtnonepHoe o01ectBo "M3narenscrso "Tlpoceermenue";

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

e MaxkapsiueB FO.H., Muntok H.I'. u ap.. Meronnueckue pekomengauuu juist 7-9 xnaccos 2017 M.:
[Ipocsemenue

o [IpumepHas pabouas mporpamMma OCHOBHOTO 00I1Iero oopazoBanus npeamera «MaTeMmarrkay 0a30BbId
YPOBEHb

OnoOpena penienreM QeaeparbHOTO yIeOHO-METOIUNYECKOTO 00bEIMHEHUSI TT0 00111eMy 00pa30BaHMIO,
npotokona 3/21 ot 27.09.2021 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

—uztest.ru
—https://resh.edu.ru/

—https://uchi.ru/
-https://math8-vpr.sdamgia.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YUYEBHOE OBOPYJOBAHHUE
1.JIuHelika knaccHast

2. TpeyronsHUK KnaccHbIi (45°, 45°)
3.TpeyronbHuK KinaccHbli (30°, 60°)
4. TpaHCTIOPTUP KIACCHBIM

5. IUpPKyYJb KIACCHBIN

6.Ha0Op KITaCCHOTO MHCTPYMEHTA
7.pynerka

8.men Oenbrii

9.Men IBETHOM.

MOJIETTH JUTSI U3yUCHHUSI TEOMETPUUECKHUX (PUTYP — YaCTH IENIOr0 Ha Kpyre, TPUTOHOMETPUYECKHH KpyT,
CTepeOMETPUYHBIN HA0Op, HA0OOPHI TEOMETPHUYECKUX MOJIeNe B QUTYD C pa3BEepTKOM.

MeYaTHBIC MaTEpUalibl JIA padgadrd Ha YpOKax — INOPTPETHI BBIAAIOMINXCA YUYCHBIX B obacTH MaTEMaTHKH,
IUAAKTUYCCKHUE MaTEpUallbl 11O anre6pe " réOMETPUN, KOMILJICKThI Ta6HI/IH.

OBOPY/IOBAHUE /151 [IPOBEJIEHUS IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIMI

Kapannam, nmunetika, Tabnuibl bpaauca
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