,ﬂ,OKYMEHT nognucaH 3J'IEKTp0HHOﬁ noanucoblo.

MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJNEPAIINN
MuHucTepCcTBO 00pa30BaHus M HAYKH MypMaHCKOH 00J1acTH
YupasJjieHue 06pa3oBaHus aAMUHUCTPAUMU ropoaa MoHuyeropcka
MBOY COHI Ne 5

VrBepxaena npukazoMm Ne 257 ot 31.08.2023 1.

PABOYASI ITPOT'PAMMA
(1D 2836707)
yueOHOro npeamera
«AJredpa U HAYAJa MaTEMATHYECKOT0 aHAJn3a. ba3oBblii ypoBeHb»

nas ooydyawmuxesa 10-11 kiaccon

2023 — 2024
y4eOHBIN TOT



COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yuciaa v BBIYMCICHUA

Parnmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH, MPOICHTHI, OECKOHEUHBIE MEPUOAMYECKUE IPOOH.
ApudmeTnueckue onepalnuu ¢ paiuoHaIbHBIMHE YHCIaMH, IPeoOpa30BaHus YUCIOBBIX BhIpakeHul. [Ipumenenue napobeit
Y MIPOLICHTOB ISl PELICHUS MTPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HU.

JleiicTBuTenpHble yMcla. PanuoHanbHble W UppalMOHalbHbIE 4YHcha. ApuU(METHUYECKHE OINepalud ¢
JNEUCTBUTENHHBIMU unciaaMu. [IpuOnukEHHbIE BBIYMCICHUS, TMpaBUia OKPYIJICHUS, MPUKUIKA U OIIEHKAa pe3yJsbTara
BBIYHCIICHUMN.

Crenenbp ¢ 1ensiM  mnokaszateneMm. CraHnaptHas (opMa 3amMcu JeUCTBUTENbHOro uyucina. lcnons3oBaHue
HOJXOA1IeH (opMbI 3aITMCH IEHCTBUTENBHBIX YUCEI AJIs PEIICHUS IPAKTUYECKUX 3a/1a4 U NPEACTABICHUS TaHHBIX.

ApudmeTnueckuil KOpeHb HaTypajibHOU cTeneHu. JlelcTBUs ¢ apuMETUUECKUMU KOPHAMU HAaTypalbHON CTETICHU.

CuHycC, KOCMHYC M TAHT'€HC YMCJIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTAHTE€HC YUCIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUA.

[TpeoOpa3oBanre TPUTOHOMETPUUYECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPpUUYECKUE (POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUA. HepaBeHCTBO, pelieHne HEpaBeHCTBA. MeTo HHTEPBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHUMN.

[TpumeHeHre ypaBHEHHI 1 HEPABEHCTB K PEIICHHUI0O MAaTEMaTHUECKUX 3a/lad U 3aJla4 U3 pa3IU4HbIX 00acTell HayKu
Y PEAIbHOU KU3HMU.

DyHKIUHN U TPAPUKH

®yHK1us, cocoOsl 3aaanus pyHkuuu. ['padux pynkuuu. Bzaumuo oOpaTHbie QyHKIIMH.

OOnacTh ompeneneHUs: ¥ MHOXECTBO 3HaueHuM ¢GyHkuuu. Hymu @ynkuum. [IpoMexyTku 3HAKOMOCTOSHCTBA.
UéETHble 1 HEYETHBIC (DYHKITHH.

Crenennast GyHKIMS ¢ HATypaJdbHBIM U 1IeJIbIM noka3areneM. E€ cBoiicTBa u rpaduk. CBolicTBa u rpaduk KOpHs N-
OH CTEIICHU.



TpuroHomeTpruyeckasi OKpy>KHOCTb, ONPEIEJICHUE TPUTOHOMETPUUYECKUX HYHKIMNA YUCIOBOTO apIyMEHTA.

Hauana MaTeMaTH4eCcKOro aHajimn3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs TTOCIIEIOBATENBHOCTEH. MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmernueckas U reoMeTpuUecKas mporpeccur. beckoneuHo yObIBarormiasi reoMerpudeckas nporpeccus. Cymma
OeckoHEeUHO yObIBarolel reomeTpudeckoi nporpeccuu. GopmMyna ciaokHbIX MPOIIEHTOB. Mcroap30BaHNEe MPOTPECCUU IS
pELIEHHUs pEeAJIbHBIX 3a/1a4 MIPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja  MHOXecTBamu. Jlumarpammsbl  Dinepa—Benna. [IpuMeHeHne TeopeTHko-
MHOXECTBEHHOTO armapara JJisi OMMCAHUsS PEAJIbHBIX MPOLIECCOB U SBJIECHUN, IPU PELICHUM 3a7ad U3 JIPYTUX y4eOHBIX
MPEIMETOB.

Onpenenenue, Teopema, CI€ICTBUE, JOKA3ATEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAUTUX JTOTapru(MBI.

[IpeoOpa3zoBaHue BbIpaXeHH, COAEPKALIUX CTETIEHH C PAIMOHATIbHBIM MTOKA3aTeJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl JINHENHBIX YpaBHEHUH. PenieHrne NpuKIagHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JINHEMHBIX YPaBHEHUI.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATHMYECKMX 3aJad M 3a4a4 W3 PA3IUYHBIX
oOnacTeil HayKH U peaibHOM KU3HU.

DyHKUMH U TPaPUKH



Oyuknus. [lepuonnueckue pynkuuu. [IpomexxyTk MOHOTOHHOCTH GYyHKUIMU. MaKCUMyMbl U MUHUMYMBbI (DYHKIIUU.
HauGomnbiee u HaumeHblee 3HaueHue GyHKIUNA Ha TPOMEKYTKE.

Tpuronomerpruueckue QyHKIIUU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB GyHKIHHA 715 peIICHNS YPAaBHEHUHN U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (GYyHKUMNA IS UCCIAEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpPhIE BO3HUKAIOT MpPH
pelIeHUN 3a7]a4 U3 APYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBHble (yHKIMHU. METOA HHTEPBAJIOB JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas pynkuuu. ['eoMmerpuueckuii 1 GU3NUECKUI CMBICT IPOU3BOIHOM.

[TpousBoaHble 31eMeHTapHBIX QyHKIUH. DopMynbl HaX0XKAEHUS MPOU3BOJIHON CYMMBbI, IPOU3BEACHUS U YaCTHOTO
GyHKIIUHA.

[IppumeHeHne NPOW3BOMHOM K HUCCIEAOBAHMIO (YHKIMA HAa MOHOTOHHOCTH M 3KCTpeMyMbl. Haxoxnenue
HanOOJIbLIEr0 U HAMMEHBIIETO 3HaYeHUsI PYHKIIMU Ha OTPE3KE.

[IpuMeHeHne NpOM3BOJHOM Il HAXOXACHUS HAWIYYIIErO0 PEIICHHs B NPUKIAAHBIX 3a7adax, JJIs ONpPEAeNICHUs
CKOPOCTH TIpoliecca, 3a1aHHOT0 (PopMyIioi Win rpaduKoM.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

HNHuTterpan, ero reoMeTpudecKkuii u puzndeckuii cMbici. Beruncnenue unrerpana no ¢popmyne Hetorona—Jleitonuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yueOHOro npeaMera «MaremaThKa» JOJKHO 0O€CIeUMBATh JOCTH)KEHHE HAa YPOBHE CPEIHEr0 OOLIEro
00pa3zoBaHMsI CICAYIONINX TUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS ITPOrpaMMbl y4eOHOTO TIpeaMeTa «MaTeMaThKay XapakTepu3yroTCs:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YUAIOIIETOCSd KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUICKOTO
00111eCTBa, MPE/ICTABICHUEM O MATEMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUH, MPOLETYP
IPaXJIAHCKOTO 00IecTBa (BBIOOPHI, OMPOCH M TIP.), YMEHHEM B3aMMOJICCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBHH C MX QYHKIMAMHU U Ha3HAYCHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKJaHCKOM HWJIEHTUYHOCTH, YBXKEHHUS K TPOIUIOMY W HACTOSIIEMY
POCCHICKOM MaTEMAaTUKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHMIXKEHUSIM POCCUUCKUX MAaTEMAaTUKOB M POCCHUMCKOU
MaTeMaTHYCCKON IIKOJIbI, K UCIIOJIb30BaHUIO 3THX JIOCTHKEHUM B IPYTHX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoja; C(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO TOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKHUM NPUMEHEHUEM JOCTHKEHHI HAYKH WU JIESITEIbHOCTBIO YUYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWIMBOTO OY/TyIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MUPY, BKIIOYAs ICTETHKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEIIeHUN, PaCCYKICHUI; BOCIPUUMYUBOCTHIO K MATEMATUYECKUM aCMEKTaM Pa3JIMYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMAaTHUYECKUE 3HAHUS B MHTEpPECcax 370pOBOTO U Oe3omacHoro odpasa
KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO (30pOBOE MUTAaHWE, COATAHCHPOBAHHBIN PEXKHUM 3aHATHA H
OT/AbIXa, peryispHas (Qu3nueckas aKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS, TPU 3aHATUSIX CIOPTHUBHO-
03JI0POBUTEIBLHOMN JEATEIBHOCTHIO.

TpynoBoe BOCUTAHUE:



TOTOBHOCTBIO K TPYZY, OCO3HAaHHUEM LIEHHOCTH TPYJOJIIOOUS; HHTEPECOM K pa3InyHbIM cepaM MpodeccrnoHalIbHOMI
NESATENIBHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM W €€ MPHIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOp OyaylIei
npoeccuu U peann30BbIBaTh COOCTBEHHBIE U3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYECKOMY
o0pa3oBaHHI0 M CcamMO00pa30BaHUIO HA MPOTSHDKEHUHM BCEW JKM3HU; TOTOBHOCTHIO K aKTHMBHOMY YYAacTHIO B PELICHUH
IIPAKTUYECKUX 33/1a4 MaTEMAaTHYECKOW HAPABIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

C()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIBTYpPbI, IOHUMAHUEM BIIMSAHUS COLMATIbHO-3KOHOMMUYECKUX MPOLIECCOB Ha
COCTOSIHUE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHMEM TJIO0AJIBHOIO XapaKTepa JSKOJIOIMYECKHX IpoOseM;
OpUEHTAllUed HA MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHWM JUIs pElIeHHs 3aJad B 00JIaCTU OKpYXarolled Cpenbl,
IJJAHUPOBAHHUSI IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX MOCJIEICTBUH JJIsI OKPYKAOIIEN CPEMBL.

[leHHOCTH HAYYHOI'O ITO3HAHUSA:

C()OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOILIECTBEHHON MPAKTHKW, MOHMMAaHUEM MaTEMaTUYECKOM HayKHd Kak c(epbl YeIOBEUECKOW NEATENbHOCTH, 3TANOB €€
Pa3BUTHS ¥ 3HAYMMOCTH ISl PAa3BUTHs LUBWIN3ALNN; OBIAJACHUEM SI3bIKOM MAaTEMATHKA M MAaT€MATUYECKOM KYJIBTYpPOM
KaK CpEACTBOM IIO3HAHMSA MHUpPA; TOTOBHOCTBIO OCYILECTBIIATH IIPOCKTHYIO M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
WHJVBUAYAIBHO U B IPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe PE3yNbTaThl OCBOSHHUS TMPOTPaMMBI y4eOHOTO TmpeameTa «MaTemaTuka» XapaKTEPH3YHOTCS
OBJIAJICHUEM YHUBEPCAIBLHBIMH HO3HAGAMETbHBIMU OClUCMBUIMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBLIMU OeliCEUAMU,
VHUBEPCAILHBIMU Pe2YIAMUBHBIMU OUCMBUIMU.

1) Vnusepcanvuvie nosnasamenvuvle oeticmaus, 00ecneuusaiom Gopmuposanue 6a306vlx KOZHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 NO3ZHAHUSA OKPYICAIOWe20 MUupa, NpuMeHeHue a0SUYECKUX, UCCLe008amenbCKux
onepayuii, ymeHnuil pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeMCTBUS:

e BBIABISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKMX OOBEKTOB, TOHSTHH, OTHOIICHUU

MEXIy TMOHATUAMH, (OPMYIHPOBATH OMNPENCICHUs TOHSATHH; YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK
KJIacCU(UKAIIMN, OCHOBAHHMSI JIJIs1 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MTPOBOAMMOIO aHAIN3A,



BOCIIPUHUMATh, (OpPMYJIUPOBATh W NPEOOPA30BbIBATh CYXACHMSA: YTBEPAWUTENbHbIE M  OTPHULATEIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHNs B (pakTax, JaHHBIX, HAOIIOJECHUSIX U
YTBEPKJICHUSIX; IPEAJIaraTh KpUTEPUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX YMO3aKIIOUEHHIH,
YMO3aKJIIOUEeHHUH 110 aHaJIOTUH;

IPOBOJNUTH CAMOCTOSITENIbHO JOKAa3aTENIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUHM (MpsMble WU OT MIPOTHUBHOIO),
BBICTPAMBaTh apryMEHTAIMIO, IPUBOJUTH IPUMEPHI U1 KOHTPIIPUMEPHI; 00OCHOBBIBATh COOCTBEHHbBIE CYKIEHUS U
BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BRIOUpaTh HauboJsee
HNOAXOMSIINANA ¢ YYETOM CaMOCTOSATENIBHO BbIICJIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

WCITOJIB30BaTh  BOIPOCHl KaK HMCCICAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKcUpyIone MPOTHBOPEYHE, MPOOJIEMy, YCTaHABIMBaThH HWCKOMOE U JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIEJOBAaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTEeMaTUYeCKOTO0 OOBEKTa, SIBICHHS, IMPOIIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMH;

CaMOCTOSITENIbHO (pOpMYJUpOBaTh OOOOIIEHHUS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOCHUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 000OIIICHMUI;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEAMOIOKEHUS O €T0 PA3BUTUU B HOBBIX
YCIOBUSX.

Pabota ¢ nundopmarmeii:

BBISBJIATH Ae(UIIMTHI UH(POPMAITUHU, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC U JJIsI PEIICHUS 3a]1auu;
BBIOMpATh WHOOPMAIIMI0O W3 UCTOYHWKOB PA3UYHBIX TWUIIOB, AaHAJIW3UPOBATh, CHUCTEMAaTU3UPOBATH U
WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM IpeICTaBICHUS;

CTPYKTYPHUPOBATh UHPOPMAILIKIO, IPEACTABIATH €€ B pa3IMUHbIX opMax, MWILTIOCTPUPOBATH rPaduUECcKu;
OLICHMBATh HaAEKHOCTh UH(OPMAIIUH IO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMYyHUKamueHble Oelicmaus, 00ecneyusaom cQOopMUpOBAHHOCHb COYUATbHBIX HABLIKOB
00VUATOWUXCHL.



OO01ienue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCJIOBHUSIMU U NEISIMHU OOIICHUS; SICHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y pelIeCHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B XO0Jie OOCYXJEeHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJIeMbl, peliaeMod 3aaayd,
BBICKA3bIBaTh MJICU, HAICJICHHbIC HAa TMOWCK PEIICHUS; COMOCTaBISATh CBOM CYXICHUS C CYXKICHHUSIMHU JIPYTUX
YYaCTHUKOB JlMajora, OOHapyXUBaTh pa3IMuMe M CXOJICTBO MO3UIMN; B KOPPEKTHOM (opMe (opMyIHpoBaTH
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4U, SKCIIEPUMEHTA, HCCIEOBaHUs, IPOCKTA; CAMOCTOSITENIBHO BBIOUPATh
(dbopmMar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALNUN U OCOOEHHOCTEHN ayJUTOPUH.

CoTpyIHUYECTBO:

MOHMUMAaTh W HUCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIUBUIYAIbHOW pabOThl MpU PEHICHUH YYEOHBIX
3a/a4; TPUHUMATh IIeJIb COBMECTHOH NEATEIbHOCTH, IUIAHWPOBATh OPTaHHW3AIlMI0 COBMECTHOW palOTHI,
pacmpenenaTh BUALI pabOT, JOTOBapHWBATHCS, OOCYXKIaTh IMPOIECC W pe3yiabTaT padoThl; 0000IaTh MHEHHUS
HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYKIeHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbBD» U HHBIC);
BBHITIOJIHATH CBOIO YacTh PabOThI M KOOPJAMHHUPOBATH CBOM JEHCTBUSA C IPYTUMHU UYJI€HAMU KOMAaHJbI; OIICHHUBATh
KaueCTBO CBOETO BKJIa/ia B OOIIHIA MPOIYKT MO KPUTEPHUSIM, CPOPMYITMPOBAHHBIM y4aCTHUKAMH B3aMMOICHCTBHSI.

3) Vuusepcanvhuvie pecynsamuenwle Oeticmsust, 00ecneuusarom Gopmuposanue CMolCi08bIX YCMAHOBOK U HCUSHEHHBIX
HABbIKOG TUYHOCTIU.
CamoopraHu3zanus:

COCTaBJISITh IUJIaH, AJITOPUTM PEIIEHHUs 3aJadyM, BHIOMPATH CIOCOO pEeIIeHUs C YYETOM HMEIOIIMUXCS PECYPCOB U

COOCTBEHHBIX BO3MOKHOCTEM, apIyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEUICHUI ¢ y4ETOM HOBOM MH(GOpMAIIIH.
CaMOKOHTPOJIb:

BJI1aACTh HAaBBIKAMH M03HABATEILHOU peCI)HeKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX I[GﬁCTBHfI U MBICINTCIBHBIX
mpoueCCcoB, HUX PE3YyJIbTATOB, BJIAJICTH crocodaMu CaMOITPOBCPKH, CAMOKOHTPOJIIA IPOoHeCCa H pPC3yjibTaTa
PCHICHUA MaTE€MaTH4YE€CKOM 3aaa4H,

npeaABUACTL TPYAHOCTHU, KOTOPBIC MOT'YT BOSHUKHYTD IIPpHU PCIICHHUH 3aJa4i, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTD
Ha OCHOBC HOBBIX O6CTO$IT€J'H>CTB, JaHHBIX, HaﬁHeHHBIX OHII/I6OK, BBIAABJICHHBIX pr,[[HOCTeI\/'I;



e OIIEHUMBATH COOTBETCTBHE PE3yJIbTATa IIEJIM U YCIOBHSIM, OOBSICHATH MPUUYUHBI JOCTUKEHUS WM HEIOCTUKEHUS
pe3yIbTaTOB JIEATEIbHOCTH, HAXOJAUTh OUIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

INNPEAMETHBIE PE3YJIBTATDBI

OcBoenne yuyeOHOro Kypca «Anrebpa M Hadaja MaTEeMaTUYECKOIO aHajiM3a» Ha YPOBHE CpEIHEro OOLIero
0o0pa3oBaHus 10JDKHO 00ecreunBaTh JOCTHKEHHUE CIIEIYIOIUX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB!

10 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATHSAMHU: PALMOHAIBHOE W JIEUCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs] W JECSATHYHAs JpoOb,
IIPOLICHTBHI.

BoinonssaTh apudmeTrueckue onepanuy ¢ paiMoHaIbHBIMU U IEHCTBUTEIILHBIMU YUCIIAMH.

BrinonHaTs npuOImkEHHBIE BHIYUCICHUS, UCIIOJIB3YS MPaBUiIa OKPYIJICHUS, IeJaTh TPUKUIKY U OLIEHKY pe3yjbTaTa
BBIYHCIICHUH.

OnepupoBaTh MOHATUSIMU: CTENEHb C LIEJbIM MOKa3aTeleM; CTaHAapTHas (opma 3amucHu JEeHCTBUTEIBHOTO YHCIIA,
KOpPEHb HATypaJbHOM CTENEHM; HCIOJIb30BaATh MOAXOISAIIYI0 (OpMYy 3alUCH JEHCTBUTENBHBIX YHCEN [JIS pPEelICHUs
IIPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCHHYC M TAHI'€HC MPOU3BOJIBHOIO YTJIA; UCIOJIB30BATh 3alMCh ITPOU3BOJIBHOTO
yria uyepe3 o0paTHble TPUTOHOMETPUYECKHE (PYHKIUU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MOHIATUSIMHU: TOXJIECTBO, YpPAaBHEHUE, HEPABEHCTBO; II€J0€, pPalMOHAIBHOE, HPPaALUOHATIBHOE
YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BrinonHaTe npeoOpazoBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUHN U peliaTh TPUTOHOMETPUUYECKUE YPaBHEHUS.

BreinmonHaTe npeoOpa3oBaHus 1EbIX, PAllMOHAIBHBIX M HUPPAIMOHAIBHBIX BBIPAKEHUW M pelllaThb OCHOBHBIC THUIIBI
LEJIBIX, PAIMOHAJIBHBIX U UPPALMOHAIIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS] U HEPABEHCTBA JIJISl PEUICHUS MaTEMAaTUUECKUX 3aJ1ay U 3a/1a4 U3 Pa3IMyHbIX 00JacTeld HAyKu
Y pE€aJIbHOM KU3HH.

MopnenupoBaTh pealibHble CUTyallud Ha S3bIKE aiareOpbl, COCTaBIIATH BBIPAYKEHUS, YpPABHEHUS, HEPABEHCTBA IO
YCIIOBUIO 33JJa4M, UCCIEA0BATh MOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAaHUEM ammapara aareOpsl.

DyHKIUHN U TPAPUKH



OnepupoBath NOHATUSAMU: (QYHKIMS, CIIOCOOBI 3a7aHusl (PYyHKIMHU, 00JacCTh ONMpPENeNeHUss U MHOKECTBO 3HAYEHUH
byHKIUU, Tpa@uK QYyHKIIMH, B3aUMHO 0OpaTHbIE (DYHKITUH.

OnepupoBath MOHATUAMU: YETHOCTh U HEUETHOCTh QYHKIUHU, HYJIU (QYHKIIMH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHIA.

Ctpouth W unTaTh Tpaduku JIHMHEWHOW QYHKIIMW, KBaIpaTUIHONW (QYHKIWU, CTENEHHOW (QYHKIIMH C IIEIBbIM
MOKA3aTEJIEM.

Hcnonb3oBath rpaduku GyHKUMNA AJI1 UCCIECIOBAHUS MPOIIECCOB U 3aBUCUMOCTEHN MPHU PEIICHUH 3ajlay U3 APYTHUX
y4€OHBIX MPEAMETOB U PEaTbHOM KU3HU; BhIpaXkaTh (hOPMYJIaMU 3aBUCHUMOCTH MEX1y BEJIMUUHAMU.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh NOHATUSAMU: MTOCIEN0BATENLHOCTD, ApU(PMETHUECKAs U T€OMETPUUECKasi IPOrPECCHH.

OnepupoBaTh NOHATUSMU: OECKOHEYHO YOBIBAIOIIAs T€OMETPUYECKasl IPOrpeccusi, cyMmma 0€CKOHEUHO YObIBaroIei
reOMETPUUECKON IPOTPECCUMN.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA TMOCIEIOBATEIBHOCTEN W TMPOTPECCHM Uil PELICHUS PEAbHBIX 3aJlad IMPHUKIIATHOTO
xapakrepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHATUSIMU: MHOKECTBO, ONEPALIMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JJisl OMUCAHUS PealIbHBIX MPOIIECCOB U SBJICHUH, MPU PEIICHUU
3aJ1a4y U3 APYyruX y4eOHbIX IPEAMETOB.

OnepupoBath MOHATUSMU: ONIPEAEIECHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh NOHSATUAMH: HATypajbHOE, II€JIO€ YHCIIO; HCIOJIb30BATh MPU3HAKH JCIMMOCTH LIEJIBIX YHCEl,
PAa3JI0KECHUE YKCJIa HA TPOCTHIC MHOKUTEIIN JJIs1 PEIICHUS 3a7a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OmnepupoBatTh MOHATUAMU: JIOTapu(pM Yucia, 1eCATUIHBIC U HATypaJbHbIE JOTapru(PMBI.

YpaBHeHMS U HEPaBeHCTBA

[IpumeHsATh CBOWCTBA CTETNEHW MJIA MPEOOpa3OoBaHUSI BBHIPAKECHHM, OIMEPUPOBATh TMOHITHSAMHU: IOKA3aTEIHHOE
YpPaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



BoinonHATe npeoOpa3zoBaHus BbIPAXKEHUM, COJIEpKALIUX Jorapu(dMbl; ONeprUpoBaTh MOHATUAMU: JOrapu(PMUUECKOE
YpaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHBIE TUIIbI JIOTAPU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB.

HaxonuTe pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CHUCTEMA JIMHEHMHBIX YPAaBHEHHM W €€ pEelIEeHWE; HUCIOJIb30BaTh CUCTEMY JMHEHHBIX
YPAaBHEHUM I PELICHUs] PAKTUYECKUX 3aa4.

HaxonuTp pemenyst MpoCTENIINX CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

MojaenupoBaTh peajibHble CUTYallUd Ha SA3BbIKE aireOpbl, COCTABIATH BBIPAXKEHMs, YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI M0 YCIIOBUIO 33Ja4H, UCCIEA0BATh IOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM anmapara ajreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATHIAMU: MEepUOAUYEcKas (DYHKIMS, TPOMEKYTKA MOHOTOHHOCTU (PYHKUMHU, TOUYKH SKCTpEMyMa
¢yHKIMKM, HauOonblllee U HaMMEHbIIEE 3HAUYEHUS (PYHKIMM Ha MPOMEXKYTKE; HCIOJb30BaTh MX JUIS HCCIEIOBAaHUS
byHKIIMU, 3a]TaHHON TpadUKoM.

OnepupoBaTh MNOHATUSIMH: TpaQUKA T[OKA3aTEIbHOM, JIOrapu(PMUUECKONM W TPUTOHOMETPUYECKHX (PYHKIUM;
M300pakaTh UX HA KOOPAUHATHOM MJIOCKOCTH M MCTIOIb30BATh ISl PEILICHUSI YPaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JTHUHEHHBIX ypaBHEHUN W HUCIOJIb30BaTh UX JJISl PEIICHHUS
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

Hcnonws3oBathk rpaduku GyHKUMN A UCCIIEOBAHUS TPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCLIMILINH.

Hauvaja MaTeMaTH4eCcKOro aHajimn3a

OnepupoBaTh MOHATUSMU: HENpPEPbIBHAS (PYHKIMS; MPOU3BOAHAS (YHKUMH; MCIOIb30BATh I'€OMETPUUYECKUN U
(bu3HYeCKUil CMBICT TPOU3BOIHOM IS PEIICHUS 3a/1a4.

HaxoauTh mpoU3BOAHBIE 3JIEMEHTApHBIX (DYHKIMHA, BBIYUCISATH HMPOU3BOAHBIC CYMMBbI, MPOU3BEIEHHUS, YACTHOTO
GyHKUIHHA.

Hcnonb3oBaTh MPOU3BOAHYIO IJisi HMCCieAOBaHUS (YHKIMM HAa MOHOTOHHOCTh W JKCTPEMYMBI, NPUMEHSThH
pe3ynbTaThl KCCAEAOBAHUS K MOCTPOEHHUIO IpauKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIAEHUS HAWIIY4IEro PEIIeHUs B IPUKIAIHBIX, B TOM YHUCIE COLMAJIBHO-
HDKOHOMMUECKHUX, 3a1a4ax.

OnepupoBaTh NOHATUSMHU: IE€PBOOOpa3Hasi W HHTErpana; HNOHUMATh TIEOMETPUYECKUH U (PU3NYECKUIl CMBICIT
MHTErpaa.

Haxoauts nepBooOpa3Hble 37IeMEeHTapHbIX (QYHKIUI; BRIYUCISAT HHTErpan rno gopmyine Herotona—JleitOnumna.



Pematsp INPUKIIAJHBIC 3aaa4, B TOM 4YHUCIC COLHUAIIbBHO-O9KOHOMHYCCKOTO H (1)I/ISI/IIIGCKOFO XapakTepa, CpcaCcTBaMu
MAaTCMAaTHYCCKOI'O aHaJIn3a.



Temaruveckoe MIaHUPOBAHUE Pa3padOTaHO C YUETOM padoUeid mporpaMMbl BOCITUTAHUSI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM (uudposbie)
n/n MPOrpaMmbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHoecTBa palliOHAJIBHBIX U
1 JNIEWCTBUTENILHBIX uncel. PaloHaisHbIe 14 1
YPaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbIM 6
[IO0Ka3aTeleM
3 Apudmerndeckuii KOpeHb N—O CTETICHHU. 18 1
WppannonanbHble ypaBHEHUs U HEPABEHCTBA
Dopmybl
4 TPUTOHOMETpHUH. T pUroHOMETpUUECKHE 22 1
YPaBHEHHUS
5) [TocnenoBaTenbHOCTH U IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenbHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckre 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




JOKYMEHT NOJANUCAH JIEKTPOHHOW MOANUCHIO
HOAJIMHHOCTD JOKYMEHTA NOATBEPX/IEHA.

w IMPOBEPEHO B IIPOI'PAMME KPUIITOAPM.
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