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AHHOTaNUA
HasBanmue «Anredpa u Hayajla MaTEMaTHYECKOI0 aHAJIN3a. YIIIyOJIEHHbIN YPOBEHbY
Kuaace 10-11
YpoBenb COO, VYrny0neHHbIit
Cranpapr DI'OC COO, DenepanbHas 0OpazoBareabHas IporpaMmMa OCHOBHOTO 00IIero 00pa3oBaHus

MecTo npenmera B
y4eOHOM IIaHe

PaGouas mporpaMmma B COOTBETCTBUH C YUCOHBIM IJIAHOM IIKOJIBI pacCCYMTaHa HA peau3aluio B TeueHue 2 et Ha 204
y4eOHBIX 4aCOB:

—B 10-Mm knacce — 136 yacos, u3 pacuera 4 y4/4. B Henenmo (34 yueOHbIE HEJIeH )

—B 11 -m kitacce — 136 4gaca, u3 pacuera 4 y4/d4. B Henenro (34 yueOHbIC HEIEIH)

KoaunyecTBo yacoB

272

Mean

ObecneunTh WHCTPYMEHTAIBHYIO 0a3y IS M3y4YeHHsS BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, C(OPMHPOBATH JIOTHUECKOE H
abCTpaKTHOE MBIIIJICHHE 00YyYalOIIMXCsl HAa YPOBHE, HEOOXOAMMOM JUIsl OCBOEHUSI HH(OPMATUKH, OOLIIECTBO3HAHUS, HCTOPUH,
CJIOBECHOCTHU U APYTUX JUCLHUIUIMH. B paMKkax 1aHHOro yueOHOro Kypca 00ydaroluecs OBJIaJeBal0T YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpasi GOpMYIHPYET CBOU TIOCTHKEHUS B MaTeMaTHYeCKol (opme.

3amaumn

* chopMupOBaTh MpEICTABIICHUS 00 UEAX U METOJaX MaTeMaTUKH; O MaTEMaTHUKE KaK YHUBEPCAIHHOM SI3bIKE HAYKH, CPEJICTBE
MOJICJIMPOBAHUS SABJICHHUM U MPOIECCOB;

* OBJIQ/ICTh YCTHBIM U MUCbMEHHBIM MAaTEMATUYECKUM SI3BIKOM, MATEMATHUECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOTUMBIMH JIJTsT
W3YYEHUS WIKOJIBHBIX €CTECTBEHHO-HAYYHBIX JUCHUUIUIMH, JI1 MPOJOKeHHs 0O0pa3oBaHUsT M OCBOCHHS H30paHHOM
CIEIHUATLHOCTH HAa COBPEMEHHOM YPOBHE;

* Pa3BUTH JIOTUYECKOE MBIIICHUS, AITOPUTMHUYECKYIO KYJIbTYPY, IPOCTPAHCTBEHHOE BOOOPaKEHUE, PA3BUTh MATEMaTHYECKOE
MBIIJIEHUE W WHTYHIIHIO, TBOPYECKHE CIIOCOOHOCTH Ha ypOBHE, HEOOXOIWMOM ISl TIPOJIOJDKEHHS] OOpa3oBaHUS W IS
CaMOCTOSITENILHOM IeATEIHHOCTH B 00J1aCTH MAaTEMATUKH U €€ IPUIIOKEHUH B OyayIieii mpodeccnoHanbHOM e TeNbHOCTH;

* BOCIIUTATh CPEACTBAMU MAaTEMAaTHUKH KYJbTYpPhl JIMYHOCTH: TTO3HAKOMUTH C UCTOPHEH PAa3BUTHUSI MATEMATHUKH, DBOJIOIHEH
MaTeMaTHYECKUX HJIeH, HAyYUTh MOHUMATh 3HAUMMOCTh MaTeMaTUKHU I OOIIIECTBEHHOTO MTporpecca.

YMK

Maremaruka: anredpa u Hadaia MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa U Hayajga MaTeMaTHYeCKoro aHaim3a (B 2
qactsx), 10-11 kmaccel/ Yacts 1: Mopakosuu A.I., Cemenos I1.B.; Yacts 2: Mopakosud A.I. u apyrue; nox penakiuei
Mopnaxkosuua A.I., O0uiecTBo ¢ orpannyeHHON oTBeTcTBeHHOCThI0 «M1OL] MHEMO3MHA»

Maremaruka: anrebpa v Hayajla MaTeMaTHYeCKOro aHajan3a, reoMeTpus. Anredpa U Hayaia MaTeMaTHIeCKOro aHanusa (B 2
yacTx), 11 kmacc/ Mopakosuu A.T., Cemenon I1.B., Anexcanaposa JI.A., Mapnaxaesa E.JI., AkunonepHoe o01iecTBo
«M3narensctBo «IIpocBenieHue
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Ammmos 1. A., Komsarun 10.M., TkaueBa M.B. u ap.: Maremaruka: Anrebpa 1 Hadaja MaTeMaTHYeCKOro aHaInu3a, TeOMETPHSI.
10-11 knaccel. bazoBerii u yrimyonennsiii ypoBau — M.: [Ipocsemenue, 2020.
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HOACHUTEJBHAA 3ATINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPE/JIMETA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIA3A. YIJIYBJEHHBIA YPOBEHb»

PabGouast mporpamma y4eOHOTO Kypca «AnreOpa M Hayajla MaTeMaTHYeCKOrO aHaJIN3a»
6azoBoro ypoBHs i oOywarommxcst 10 —11 kimaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCY/IapCTBEHHOTO 00pa30BaTENBbHOIO CTAaHAAPTa CPEJHEro oOmero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPeOOBAHWHU, MPEABABISIEMBIX K MaTEeMaTHYeCKOMY OOpa3oBaHUIO, U
TpagMLuil poccuiickoro oOpa3oBanus. Peamuzamms nporpaMmbl 0OECIEYMBACT  OBIIAJCHUE
KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIUMHU OCHOBY IJId CaAMOPAa3BUTHA W HCIPCPLIBHOI'O
00pa3oBaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHFHOTO Pa3BUTHUS
JTUYHOCTH O0YJArOIIHUXCSI.

HOEJIX M3YYEHUA YYEBHOI'O IIPEIMETA <«AJI'EBPA W HAYAJA
MATEMATHYECKOI'O AHAJIM3A. YI'JIYBJIEHHBIM YPOBEHDb»

VYuebublil Kypc «Anredpa 1 Hayajla MaTEMaTHUYECKOT 0 aHAIN3a» SIBJIIETCS OJTHUM U3 Hauboiiee
3Ha4MMbIX B IIPOrpaMMe€ CpEIHEero oomiero oOpa3oBaHMs, IOCKOJIBKY, C OJHOW CTOPOHBI, OH
obecreyrBaeT MHCTPYMEHTAIbHYIO 0a3y A M3y4YeHMs BCEX €CTECTBEHHO-HAay4YHBIX KYpCOB, a C
JpYroil CTOpOHbI, POPMHUPYET JOIMUECKOE U aOCTPAKTHOE MBIIUIEHUE OOYYarOIIMXCS HAa YPOBHE,
HE0O0XOAUMOM JJIsi OCBOEHHUSI MH(POPMATHUKH, OOLECTBO3HAHMS, UCTOPUH, CIOBECHOCTH M APYTUX
IMCHUIUIMH. B pamkax naHHOro y4eOHOro Kypca OOydYaromMecsl OBJIAQAEBAIOT YHHBEPCAIBHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTOpast GOpMyJIUpYyeT CBOU JOCTHIKEHHs B MaTeMaTHUeCKOi (opme.

Vuebublil Kypc anreOpsl M Hayajal MaTeMaTHYECKOro aHaliM3a 3aKiaJlblBA€T OCHOBY JUIS
YCIIEIIHOTO OBJIA/IEHUSI 3aKOHAMM (PM3UKH, XUMHUH, OUOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHICHLUMN
pa3BUTHS SKOHOMHUKHM U OOIIECTBEHHON »HW3HHU, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOIUAX, YBEPEHHO MHCIIONIb30BaTh HUX JJI JlaJbHEHIero
o0Opa3oBaHMs U B MOBCEJIHEBHOM XHU3HU. B TO ke Bpems oBiajeHHe aOCTPaKTHBIMU U JIOTUYECKHU
CTPOTUMM KOHCTPYKLMSMM anreOpbl ¥ MaTeMaTHYeCKOro aHaju3a Pa3BUBAEeT YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UICTUHHOCTb, JJOKA3bIBATh YTBEPKIEHHUS C MOMOIIBI0 MHIYKIIUU U
paccyxnaTh Je€AyKTUBHO, HCIOJb30BaTh OO0OOLIEHME M KOHKPETHU3alHWIo, abCcTparupoBaHHUE U
aHaJIOTHI0, (HOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xome wu3yueHus yueOHOro kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAJIM3a»
oOyyaroluecsi TMOJy4YalOT HOBBIM OMNBIT pEHIeHHUs MPUKIAJHBIX 3aJa4, CaMOCTOSTEIbHOTO
IIOCTPOCHHUSI MAaTEMaTU4YECKMX MOJENEH peajbHBIX CHUTyaluil, HWHTEPHpPETAlUU IOJyYEHHBIX
pelIeHnid, 3HAaKOMATCS C NMpUMEpaMHU MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW B NpHUpOJEe, HayKe U
HCKYCCTBE, C BBIIAIOIUMUCS MAaTEMATUUECKUMHU OTKPBITHUSAMH U UX aBTOPaMH.

Y4eOHblif Kypc o00jazaeT 3HAUUTENbHBIM BOCHHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak depe3 Y4eOHBbI Marepuan, CHOCOOCTBYIOLIMM (OPMHUPOBAHUIO HAY4YHOTO
MHUPOBO33PEHUS, TaK U Yepe3 CHerupuKy yueOHOU NesTeNIbHOCTH, TPeOyomel Npoa0KUTEIbHON
KOHLIEHTPallul BHUMAaHUS, CAMOCTOSTEIbHOCTH, aKKyPaTHOCTH ¥ OTBETCTBEHHOCTH 3a MOJTY4YEHHbIN
pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajaM MaTeMaTUYeCKOro aHajau3a JIEKUT
NeSITeIbHOCTHBIN MPUHIUI 00yYEHUSI.

B crpykrype yueGHOro Kypca «Anredpa M Hayajla MaTeMaTUYECKOrO aHaIM3a» BbIIEJICHbI
CIIeyIOIIe CcojepxKaTelbHO-MeToAuueckue JuHuu: «Yucna u BbrUMciaeHUs», «DYHKIUH U
rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremaTmueckoro aHaiusa», «MHOXeECTBa U
Joruka». Bce OCHOBHBIE COJEPKATEIbHO-METOAUYECKHE JIMHUU U3Y4al0TCsl Ha MPOTSHKEHUU JIBYX
neT o0y4eHHs Ha YpOBHE CpeIHEero oOIiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHIS APYr Apyra u
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MIOCTENICHHO HACHIIAACh HOBBIMH TeMaMH W pasfenamu. JlaHHBIA y4eOHBIH Kypc SsIBISETCS
MHTETPATUBHBIM, IIOCKOJbKY OOBEOUHSET B cede CoJAepXKaHME HECKOIbKHMX MaTeMaTHYeCKHX
JTMCLUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETPHS, MAaTeMaTHUECKUH aHalu3, TEOPUS MHOXKECTB,
MaTeMaTuudeckas Jioruka u gapyrue. [lo Mepe Toro kak oOywaromumecs OBJaieBalOT BcE Oosee
IIMPOKMM  MaTEeMaTHYeCKMM  ammapaToM, Yy HHUX T[OCIeAoBaTenbHO  (opmupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHUECKYI0 MOJEIb PEaJbHOM CUTYyalUH, IPUMEHSTbH
3HaHUS, T[OJNyYCHHbIE TMPH HW3YYEHUH YUEOHOTO Kypca, JJs peIIeHUS CaMOCTOSITEIbHO
c(popMyIHpPOBaHHONW MaTeMaTHYECKON 3a7aull, a 3aTeM HHTEPIPETUPOBATh CBOW OTBET.

ConepxatenbHo-MeToANYecKas JTUHUSA «Hucna U BBIYUCICHHS» 3aBepiiaeT (popMupoBaHUe
HaBBIKOB HCIIOJIb30BAaHUs JIEHICTBUTENBHBIX YUCEI, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOI'O
obmiero obpazoBanus. Ha ypoBHe cpemnero odmiero oOpasoBaHus 0co00¢ BHUMAHHE YACTISACTCS
(OpPMHPOBAHNIO HABBIKOB PALIMOHAIBHBIX BBIYMCICHHUH, BKIIIOYAIOIIMX B €e0sl UCIOJIb30BaHUE
pa3nuyHbBIX (HOpM 3amUCH 4YHCla, YMEHHE JeJaTh MPHUKHUIKY, BBIIOIHATE NPUOIMKEHHBIC
BBIUMCIICHUS, OLICHMBATh YKCJIOBBIE BBIPAKEHMS, pabOTaTh ¢ MaTeMaTHUYECKMMU KOHCTAHTaMH.
3HaKOMBbIE O0YYarOIMMCSI MHOKECTBA HATYPaJbHBIX, IENBIX, PAIlMOHAIBHBIX U JIEHCTBHTEIBHBIX
qucen JIONMOJIHAIOTCS MHOXECTBOM KOMIUJIEKCHBIX 4HCell. B KaXIoM M3 3THUX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CHenu(UYEeCKHe 3aJaud W OIepalu: JeJIEHUE Halelo,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LEJNbIX YHUCEN, OCOObIe CBONCTBA PALMOHAIBHBIX H
UppaIMOHATIBHBIX YHCeN, apu(METHUECKUE ONEpalni, a TaKKe M3BJICYCHHUE KOPHS HATYPaTbHON
CTENEeH! Ha MHOXKECTBE KOMILICKCHBIX uucell. biarogaps nocienoBareabHOMY PacIlIUPEHUIO Kpyra
WCTIOJIB3YEMBIX YHCET ¥ 3HAKOMCTBY C BO3MOXKHOCTSIMU MX MPUMEHEHHS ISl PEIICHHsI PA3TUIHBIX
3aa4 popMUpYeTCs IPEICTABICHUE O €IMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJH B MOCTPOCHUU
MOJIETICH peaTbHOTO MUPA, IIIUPOKO HUCIIOJIB3YIOTCS 0000IIEHUE M KOHKPETU3AIIU L.

JIuHus «YpaBHEHUs U HEPABEHCTBA» PEANNU3YeTCs Ha MPOTSKEHUH BCETro 00Y4YeHUs Ha ypOBHE
cpeaHero oOmero oOpa3oBaHMsA, TOCKOJIBKY B KaXkIoM pasnene lIporpamMMel mpeaycMOTpPEHO
pellieHre COOTBETCTBYIOIIMX 3ajlad. B pe3ynbraTe oOyuaromuecs OBJIAJEBAIOT Pa3IUYHBIMU
METOAAMH DEUICHHUS PALMOHAIBHBIX, MPPALUOHAIBHBIX, TOKa3aTEIbHBIX, JOTapuPMUUYECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U CUCTEM, a TaKXKe 3aJ]1a4, COJepKALIUX MapaMeTphl.
[lonmy4yeHHbIE yMEHHS IIMPOKO HWCIOJB3YIOTCS TIPH HCCIEAOBaHUM (QYHKIUH C TOMOIIBIO
MPOU3BOIHOM, TMpH pELIeHWH MPUKIAJHBIX 337ad W 3aJad Ha HaXOXKIACHHWE HaumOONbLIMX U
HAaMMEHBIINX 3HaueHWi ¢GyHKuuu. JlaHHas cojep)karenbHasi JIMHUS BKIIOYAeT B ce0sl TakKe
¢dbopMHpOBaHHE yYMEHHUI BBINOJIHATH Pacu€Thl MO (GopMmynaM, NpeoOpa3oBaHUS PALMOHAIBHBIX,
MppaIMOHATFHBIX M TPUTOHOMETPUIECKHUX BBIPAKEHUH, @ TAK)KE BEIPAXKEHUH, COACPIKAIINX CTETICHN
u sorapudmel. braromaps usydeHuio aiareOpanveckoro Marepuana IMpPOUCXOAUT JAajbHenIIee
pa3BUTHE aNTOPUTMHYECKOTO M aOCTPAKTHOTO MBINUICHUST 00ydJaromuxcsi, GOpMUPYIOTCS HaBBIKA
JeTyKTUBHBIX pacCyXJI€HUH, pabOThl C CAUMBOJIBHBIMU (POPMAMH, NTPEICTABIECHUS 3aKOHOMEPHOCTEN
1 3aBHCHMOCTEN B BUJI€ PABEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3pPeKTUBHbIE HHCTPYMEHTBI
JUI peIlleHUs] MPAaKTUYECKUX W eCTECTBEHHO-HAYYHbIX 3a/a4, HArJIAJHO JIEMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeTondeckas JUHUA «DyHKIMM W TpaQUKH» TECHO IeperseTaeTcs ¢
JAPYTUMH JTUHUSIMHA y4eOHOTO Kypca, TIOCKOJIBKY B KaKOM-TO CMBICIIE 331aéT TOCIIeI0BATEIEHOCTh
u3yuyeHus Marepuaia. V3ydeHume  CTENEHHOM, TOKa3aTeNbHOM,  JOrapupMuyeckod u
TPUTOHOMETPHUYECKUX (YHKIMH, UX CBOWCTB M TPAPHKOB, HCIIOJIb30BAaHHE QYHKIIUH IS PEIICHUS
3aja4 U3 APYrux y4eOHBIX MPEJAMETOB U PEalTbHOM JKU3HU TECHO CBA3aHO KAaK C MAaTEeMaTHYECKUM
aHAJIM30M, TaK U C pelIeHHEeM YpaBHEHH W HepaBeHCTB. [Ipn 3TOM 00JIbIIIOe BHUMaHUE YACTISETCS
(GOpMHPOBAHHIO YMEHHS BBIpaXKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIY pa3iIMYHbIMU BEIUYHMHAMHU,
MCCIIeIOBATh MOJyYeHHBIE (YHKIIUHU, CTPOHUTH UX rpaduku. MaTepuai 3Toi conepKaTeaIbHON THHAN
HalleJIeH Ha pa3BUTHE YMEHUH W HAaBBIKOB, MO3BOJSIOMIMX BBIPAXaTh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B pa3IM4YHON (opMme: aHaTUTHUECKOH, rpaduueckoil u cioBecHoW. Ero msydenue
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CHOCOOCTBYET PAa3BUTHIO aJITOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OO0OOIICHHIO U
KOHKPETHU3aIIH, UCTIOIb30BaHUIO aHATOTHA.

CopepxarenpHasi JmHUs «Hauama MaTeMaTHYeCKOro aHallM3a» TO3BOJSET CYIIECTBEHHO
pacmpuTh KPYr KaKk MaTeMaTHUECKUX, TaK ¥ MPUKIIAJHBIX 33/1a4, JOCTYIHBIX 00yJarOIIMMCs, TaK
KaK y HUX TMOSBISETCS BO3MOXXHOCTH CTPOUTH TPaQUKH CIOXKHBIX (YHKIHHA, OMPEAEsTh HX
HauOOJNIbIIINEe W HAUMEHBIINE 3HAUCHHS, BBIYUCIATH IUIONIATUd (QUTYp U OOBEMBI TENl, HAXOAUTh
CKOpPOCTH ¥ YCKOpeHHs TpolieccoB. JlaHHas cojepkaTelbHas JUHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOCHHSI MAaTEMAaTUYCCKHX MOJICJICH peabHbIX CHTYalluH, TO3BOJISIET HAXOAUTh
HaWIydlllee peHIeHHEe B MPUKIAJAHBIX, B TOM YHCIE COIHMATbHO-YKOHOMHYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHajiu3a CIIOCOOCTBYET Pa3BHTHIO aOCTPAKTHOTO,
(hopManIbHO-TOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (DOPMHUPOBAHHIO YMEHUU pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTEeMaTHKH B HayKe, TEXHWKE M HCKyccTBe. OOydaromuecs Y3HAIOT O
BBIIAIOIINXCS Pe3ybTaTaX, MOTYYCHHBIX B X0JI€ Pa3BUTHS MATEMATHKU KaK HAyKH, U 00 UX aBTOpax.

ConeprkaTenbHO-MEeTOInYecKast JINHUST «MHOXKECTBA U JIOTUKA) BKJIFOYACT B CeOs 3JIEMEHTHI
TEOPUU MHOXKECTB W MAaTEMaTHYEeCKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC MPEIICTaBICHHUS
MIPOHU3BIBAIOT BECh KYPC MIKOJIBHON MaTEMAaTUKU W MpeIjiaratoT Hauboyiee YHUBEPCAIbHBIN SI3BIK,
OOBEMHSIIONIMNA BCE pa3Aeibl MATEeMATHKH W €€ TPUIIOKEHUH, OHHM CBS3BIBAIOT pa3HbBIC
MaTeMaTHYECKUEe TUCIMIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BaxKHO IaTh
BO3MOXXHOCTh OOydYaromeMycsi TIOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3BIK  COBPEMEHHOM
MaTeMaTHUKU M UCIIOJIb30BaTh €ro ISl BBIPAKCHUS CBOMX MbICICH. [IpyruM BaKHBIM MPHU3HAKOM
MaTEMaTHKH KaK HayKH CJIeyeT IPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh 0OOCHOBaHUWH U CIICJIOBAHUE
ornpeAenEéHHbIM MPaBUiIaM OCTPOCHUS I0KA3aTeIbCTB. 3HAKOMCTBO C JIEMEHTaMHU MaTeMaTH4eCKOM
JIOTUKH CITIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIINUICHHS O0YYArOIINXCsl, TIO3BOJISIET UM CTPOHTH
CBOU PACCYXJICHUSI HA OCHOBE JIOTHUECKUX MPaBUil, OPMHUPYET HABBIKA KPUTUYECKOTO MBIIILICHHUS.

B y4uebHOM Kypce «AnrebOpa W Havaja MaTeMaTHYCCKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOICITUPOBAHHS, KOTOPBIE TIPU3BAHBI CIOCOOCTBOBATh POPMHUPOBAHUIO HABBIKOB
MMOCTPOCHHSI MOJICTICH pEaIbHBIX CUTYallui, MCCISAOBAHUS ITHX MOJEJICH C IMOMOIIBIO arapara
areOpbl 1 MaTEMAaTUYECKOTO aHAJIM3a, MHTEPIIPETAIMH TIOJTYYCHHBIX pe3yibTaToB. Takue 3a1aHus
BIUICTCHBI B KOXKIBIH U3 Pa3/IeNIOB MPOTPaAMMBI, TOCKOJIBKY BECh MaTepHall y9eOHOTO Kypca IHUPOKO
WCIONB3YEeTCs ISl pelleHus] MPUKIAAHbIX 3a1ad. [Ipu pemieHun peanbHBIX MPaKTHUYECKUX 33134
oOyJaromuecsi  pa3BUBAIOT  HAONMIOAATENBHOCTh, YMEHHE  HaxXOJUTh  3aKOHOMEpPHOCTH,
abcTparupoBaTbcs, HCIOIB30BaTh AaHAIOTHIO, 0000maTh W KOHKPETU3UPOBATH MpobIemy.
JlesiTensHOCTh 110 (DOPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKJIAIHBIX 3a7a4 OPTaHU3YyeTCs B IIPOIiecce
M3YYEHHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hauaisa MaTeMaTHYeCKOTO aHAIHU3a.

MECTO YYEBHOI'O INPEIMETA «AJI'EBPA n HAYAJIA
MATEMATHYECKOT' O AHAJIU3A. YIJIYBJEHHBINH YPOBEHb»

Ha u3ydenne yueGHOTO Kypca «Anredpa v Hadajia MaTeMaTHYeCKOTO aHaTN3a» OTBOJIUTCS 272
qaca: B 10 kmacce — 136 yacos (4 yaca B Henenio), B 11 kimacce — 136 yacos (4 yaca B HEZIENIO).
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COJAEPKAHUE OBYYEHUA

10 KJIACC

Ymucna v BoIYMCTICHUS

Pannonansupie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLEHTHI, OCCKOHEUHBIE
nepuonuveckue npoou. [Ipumenenune apoOeil M MPOIEHTOB Ui PEIICHUs] MPUKIAJAHBIX 3a/1a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHON KU3HU.

JleiicTBuTenbHBIC 4YHcla. PalMOHaNBHBIE W UppaIMOHANbHBIC YHCTIA. ApUPMETHUECKHE
omnepaluy € JEHCTBUTEIBbHBIMU 4YHUCIaMH. MOAynab AEHCTBUTEIBHOTO 4YMCIIA U €ro CBOKCTBA.
[TpubnuxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTICHUS, IPUKUIIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH.

Crenenp ¢ menpiM mokasareneM. bunom Hprorona. Mcmonp3oBanue moaxonsimiei (hopmbl
3aMKCH JEMCTBUTEIBHBIX YNCEIN JUIsl PEIICHUs IPAKTUUYECKUX 3a]a4 U IIPEICTABICHUS JaHHbIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

Crenenb ¢ palMOHAIBHBIM [IOKa3aTeleM U €€ CBOWCTBA, CTEMEHb C JIEWCTBUTEIIbHBIM
MOKa3aTeJeM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHBIC U HATypaIbHBIE JIOTAPHU(PMBI.

CuHycC, KOCHHYC, TAaHT€HC, KOTAaHT'€HC YMCIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC H
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaectBa M TOXKAECTBEHHblE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-ClieIcTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHbBIE METOJIbl PELICHMs LEJIbIX U JPOOHO-pAllMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouiessl 0T OIHOM NEepeMEeHHOU. JleneHne MHOroujaeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. MHorouiens! ¢ nensiMu koddunmentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COIEPIKALINX CTEIEHH U KOPHH.

WppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaXeHH, COEepIKALUX JOTapru(PMBbI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEILICHHs JTOrapu(pMUUECKUX YPaBHEHUH.

OcHoBHblE TpUTrOHOMEeTpHueckue ¢opmyinsl. IlpeobpazoBaHue TPUTOHOMETPHUUECKHUX
BBIpaXKEHUH. PelieHne TpuroHoMeTpu4ecKuX ypaBHEHU.

Pemenne cucrem JIMHEWHBIX YpaBHEHHMM. Marpuna CHCTEMBl JIMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUI CMBICIT U CBOMCTBA, BBIYUCICHUE €0 3HAUYEHUS,
MIPUMEHEHUE OIPEAETUTENS s PEIIeHUs CUCTEMbI JIMHEHHBIX YpaBHEHUN. Pellenne npukiaaHbx
3aa4 C TOMOIIBIO CHCTEMBl JMHENHBIX ypaBHeHMH. lcciaenoBaHue NOCTPOEHHOM MOZENN C
MTOMOLUIBIO0 MATPUIL U OIpeeaUTENEH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH pEalbHOM CUTyallud C IIOMOIIBIO YpaBHEHUH H
HepaBeHCTB. [IprMeHeHre ypaBHEHUI 1 HEPaBEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a]a4 U 3a7a4 13
pa3nuYHbIX 001acTel HAYKU U peaIbHOM KHU3HHU.

DyHKUUH U rpaguKu

®OyHK1M, cr1ocoOb! 3aanus GpyHkun. Bzanmuo oopatabie pyHkunu. Kommnosumus GyHKIuii.
I'paduk pynkunu. dnemeHTapHbie IpeodpazoBaHus rpaduKoB QyHKIUH.

OO6nacte ompeneneHUs M MHOXECTBO 3HaueHM ¢ynkuumu. Hymu ynkuumum. IpomexyTtku
3HaKomocTosHCTBAa. Y&ETHple u Heu€THble (yHkumu. [lepuommueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKUMH. MakcuMyMbl ¥ MUHUMYMbI (QyHKuuu. Haunbosbinee M HauMeHbIee
3HaueHUs! QYHKIIMU Ha IPOMEKYTKE.

JIuHeitHast, KBaJpaTU4Hasi U JPOOHO-IMHEHHas (QyHKIMU. DJIeMEHTapHOe HCCIel0OBaHuE U
MMOCTPOEHUE X TPa(UKOB.
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CrenenHass (QyHKIUS C HaTypadbHBIM M IIeNbIM TokazaresneM. EE cBoiictBa u rpaduk.
CpoiicTBa U TpaduK KOpHS N-OM CTeNeHW Kak (YHKIUM OOpaTHOM CTENEHH C HATypaJIbHBIM
MOKa3aTeJieM.

[TokazarenpHast u jorapudmuueckas (QpyHKUIHUU, UX cBoicTBa M rpaduku. Mcmonb3oBaHue
rpaduKoB PYHKIUH U1 pELICHUs] ypPaBHEHUH.

Tpuronomerpuyeckasi OKpyHOCTb, OIIPEEICHNE TPUTOHOMETPUUECKUX (PYHKIIUI UNCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaIbHBIX Ipoleccax U sBieHUsX. 'pabuku peanbHbIX
3aBUCUMOCTEH.

Hayana maTeMaTH4ecKoro aHajimsa

ITocnegoBarenpHOCTH, CIIOCOOBI 3amaHUs IIOCIENOBATEIbHOCTEH. MeTom MareMaTH4ecKoit
WHIYKUMA. MOHOTOHHBIE M OrpaHUYEHHBIC IIOCIIEIOBAaTEIbHOCTH. VICTOpUS BO3HUKHOBEHHUS
MaTEeMaTHYECKOT0 aHAJIN3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckas u reomeTpudeckas nporpeccuu. beckonedHo yOpiBaroIiasi reoMeTpruiecKkas
nporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETpUYecKol mporpeccuu. JIMHEHHBIM U
SKCIOHEHIHANIbHBIN pocT. Yucno e. PopMyiia CclioKHBIX MPOLEHTOB. Mcnonk30Banue nporpeccuu
JUISL PEUIEHUS pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa.

HenpepriBable GyHKIMU U UX cBoMcTBa. Touku pa3pbiBa. ACUMOTOTHI rpauKOB (YHKIIHIA.
CpoiicTBa (pyHKIMIA HETPEPHIBHBIX Ha OTpe3ke. MeToj WHTEPBAIOB JUIsl PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUI JIJIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas mpousBogHbIe (yHKIUH. OpeneicHne, TeOMETPUISCKU 1 (pU3MIecKuii
CMBICJ IPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpouzBoaubie nmemMeHTapHbIX (GyHKIMMA. [Ipou3BoHASs CyMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMITO3UIIUHU (DYHKIIHIA.

MHokecTBa M JTOTUKA

MHoOkecTBO, omepaluyd HaJ MHOXKECTBAMU W HMX CBoMcTBa. Jlmarpammel Oiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO aIllapara Uil ONMCAaHHUS PEAJbHBIX MPOLECCOB H
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX PEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEACTBUE, JOKA3aTEeIbCTBO,
PaBHOCUJIbHBIE YPaBHEHHS.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Harypanbable W mensle 49ucia. [IpuMeHEHWe TPU3HAKOB JIETMMOCTH IIENBIX YHCEN,
HauOonbpmi obmmit genutens (manee — HOJl) u maumeneiee obmiee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOAYJTIO, anropuT™Ma EBKIIMIa IS perieHus 3a/1a4 B IEJbIX YHCTIaX.

KowmmnekcHele uucma. AnreOpanueckas ¢ TpUTOHOMETpUYecKas (OpMbl  3amucu
KOMIUICKCHOTO YHCITa. ApU(PMETHYSCKHE ONepalud ¢ KOMIUIGKCHBIMU 4YHciIaMu. M300paxeHwue
KOMIUIEKCHBIX YHUCENl Ha KoopauHaTHOU miiockoctu. @opmymna Myaspa. Kopuu Nn-oit crenenu us
KOMIUICKCHOTO 4uncia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN IS pemeHuss (QU3UYeCKuX |
TreOMETPUUYECKUX 3a7au.

YpaBHeHHsI M HEPABEHCTBA

CucremMa U COBOKYMHOCTh YPaBHEHHMI M HEPaBEHCTB. PaBHOCHIILHBIE CUCTEMBI U CHUCTEMBI-
CIIeICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHUH C TIOMOIIbI0 TPUTOHOMETPUUYECKON
OKPYXHOCTH. PellieHue TpuroHoMeTpuIeCcKiX HEpaBEeHCTB.

OcCHOBHBIE METOBI PEIICHUS TTOKA3aTENbHBIX U JIOTApU(DMUIECKUX HEPABEHCTB.

OCHOBHBIE METOBI PEIICHUS UPPAIIOHATBHBIX HEPABCHCTB.
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OCHOBHBIE METO/IbI PEIIECHUS CUCTEM M COBOKYIHOCTEW PAallMOHAIBHBIX, UPPALIUOHAIIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUYIECKUX YpaBHEHUI.

VYpaBHEHMSI, HEpPABEHCTBA U CUCTEMBI C IApAMETPAMH.

[IpuMeHeHnEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3a/1a4 U 3a/1a4
U3 PA3IMYHBIX 00JIACTe! HAYKU M pealbHON JKU3HU, HHTEPIIPETALUS ITOIyYEHHBIX Pe3yIbTaTOB.

DOYyHKUNH U TPaPUKH

I'papux kommnosunuu ¢yHkuuid. ['eomerpuyeckre o0Opa3bl ypaBHEHHWH W HEPaBEHCTB Ha
KOOPJAMHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeToapl pelieHus ypaBHEHUH U HepaBeHCTB. ['paduueckne MeTonbl peleHus
3aJ1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpadukoB GyHKUNHN U1 HCCIIEI0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT IPU PELICHUM 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATILHOM KU3HU.

Havaja maTeMaTH4eCKOI0 aHAJIHM3a

[IpumeHeHre TPOM3BOIHONW K MCCIENOBAaHMIO (DYHKIMI HA MOHOTOHHOCTH M 3KCTPEMYMBI.
HaxoxxaeHre HanOobIIero 1 HAMMEHbIIEr0 3HAYeHUH HeNIPephIBHON (PYHKIIMHM Ha OTpE3Ke.

[IpumeneHne npou3BOIHON /1711 HAXO0XK/IEHUS HAWIYUILEro pelieHus B MIPUKIIAJAHbIX 3a/1a4ax,
JUIsL OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUsI Ipolecca, 3alaHHoro (opMysIoi 1iu rpadukom.

[TepBooOpaszHas, OCHOBHOE CBOWMCTBO IEepBOOOpa3HBIX. [lepBooOpa3HbIC 3iIEMEHTapHBIX
¢bynkuuit. [IpaBuna HaxoX1€HUS TIEPBOOOPA3HBIX.

NHuterpai. I'eoMeTpudecKnuid CMBICII HHTErpaja. BeraucieHne onpeneaéHHoro MHTerpaia 1mno
¢dbopmyne Hetotona-Jleitbuuua.

[Ipumenenne wWHTErpasa isl HAXOXKISHHWS IUIOMAAeH TUIoOCKuX ¢uryp u 00bEMOB
TrE€OMETPUUYECKUX TEIl.

[Tpumepsr pemeHnit audQepeHnraIbHbIX ypaBHEHUH. MaTeMaTn4eckoe MOJEIHPOBAHUE
peabHBIX MIPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPAaBHEHUH.
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IHJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA H
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOrO BOCIUTAHMS:

c(hOpMHUPOBAHHOCTD TPAKAAHCKOHN IMOZUIIMHM 00YJAIOMIEr0Cs KaKk aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIecTBa, MPEACTABICHUE O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IIMYHBIX CTPYKTYP, SBJICHHM, IPOLIEYP TPaXKIAHCKOTO 00IIecTBa (BBIOOPHI, ONIPOCHI U APYToe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU HHCTUTYTaMU B COOTBETCTBHH C UX (DYHKIUSIMU U
Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON T'PaKIaHCKOW HACHTUYHOCTH, YBOKCHHSI K IMPOILJIOMY H
HACTOSIIEMY POCCHUMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSM POCCHUCKHX
MaTe€MaTUKOB U POCCUKMCKON MaTEMaTUUYECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUH B JPYIUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWE JTYXOBHBIX IICHHOCTEH POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOI0 NMOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JIOCTUKEHUN HAyKU
U JIeSTEIBbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKJIIOYAs ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lay, pPELICHUM, pacCyXIeHUH, BOCHPHUHUMYUBOCTH K MATEMATHUYECKUM AacleKTam
pa3IUYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIUTAHUSA:

c(OPMUPOBAHHOCTh YMECHHS NMPUMEHITh MaTeMaTHICCKUE 3HAHMS B MHTEpECax 3I0pPOBOTO U
0e30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (340POBOE MHUTAHUE,
cOamaHCUPOBAaHHBINA PEXXUM 3aHATHI U OTJbIXA, peryisipHas (pusndeckas akTUBHOCTD), (pU3HUecKoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYyIy, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEpEC K Pa3IMuHBIM cdepam
poECCUOHANIBHON JIeITEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ TPHIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KHU3HECHHBIS
MJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHMUYE€CKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUM BCEU KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIIEHHUM MPAKTHYECKUX 3a7ad
MaTeMaTU4eCKOW HalpaBJIeHHOCTH;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

c(hOPMHUPOBAHHOCTh  AKOJIOTHYECKOM  KYJIbTYphl, TIOHUMaHUE BIHUSHUS  COIMAJIBHO-
SKOHOMUYECKHX MPOLECCOB HAa COCTOSHHME NPUPOJHOM W COUMAIBHOM Cpelbl, OCO3HAHHE
JI00AJBHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJieM, OpUEHTAllMs Ha MTPUMEHEHUE MaTeMaTUYeCKUX
3HAHWUU JJIs pelIeHHsl 3a/1a4 B 00J1acTU OKpYXKAIOIIel Cpefibl, INIAHUPOBAaHUE TMOCTYMKOB U OIEHKU
WX BO3MOXHBIX TTOCJICICTBHI JIJIsI OKPYXKAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOU MPAaKTUKU, TOHUMAaHHE MAaTEMAaTHUECKON HAyKu Kak cdepbl 4eT0BEUeCKON
JeSTETLHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl pPa3BUTHS [IUBUIIN3AIINH, OBIAJCHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTH4YeCKON KyIbTypOoll Kak CpEACTBOM IIO3HAHUS MHUpa, TOTOBHOCTb
OCYIIECTBJISITh TPOCKTHYIO ¥ UCCIIEIOBATENBCKYIO JICSITEIIbBHOCTh WHIMBUIYIBHO U B TPYIIIIE.
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METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISTH W XapaKTepU30BaTh CYIICCTBCHHBIC NPH3HAKA MAaTEMaTHYEeCKHX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXIy MOHATUAMHU, (POPMYIHPOBATH ONPEAEICHHUS MOHITUN, YCTaHABIUBATh
CYIIECTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJsi OOOOIICHUS W CPABHECHUS, KPUTCPUHU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATH, (OPMYIHpPOBaTH M TPEOOpPA3OBLIBATH CYKICHUS: YTBEPAUTCIbHBIC H
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTHUBOpEYHs] B (akTax,
JAHHBIX, HAOIIOCHUSX U YTBEPKIICHUSAX, MPEJiaraTb KPUTEPUH JJIsl BBISIBJICHHS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOUCHHUM, YMO3aKJIFOUEHU 110 aHATIOTUH;

MIPOBOAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MaTEeMaTHUYECKUX YTBEPKACHUN (IPSIMbIE U OT
MIPOTHUBHOTO), BEICTPABATh APTYMEHTAIIHIO, IPUBOIUTE IPUMEPHI H KOHTPIIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CY>KJCHHS U BHIBOJBI;

BBEIOMpATh CrOocOo0 perieHust y9eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciegoBare/ibCKue AeiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS, (HOPMYIHpPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYHE, MPOoOJIeMy, YCTAaHABIMBAaTh HMCKOMOE U JIAaHHOE,
(GbopMHUpPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTh  CAMOCTOATENbHO  CIUIAHUPOBAHHBIM ~ HKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4eCKOro OOBEKTa, SBJICHMsS, IPOLIECCa, BBIIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMU, IBICHUSMHU, ITPOLIECCAMH;

CaMOCTOSITENIbHO (POpPMYTUpPOBaTH OOOOIIEHHSI U BBIBOJBI IO pE3yJibTaTaM MPOBEAEHHOTO
HaOJIIOJICHNUsI, WCCIIEIOBAHUSA, OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YyJIbTaTOB, BBIBOJIOB
0000I1IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE TPOIIECCA, a TAKKE BBIJBUTATH MPEATIONOXKEHHS O €r0
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MHDOPMALIUU, JAHHBIX, HEOOXOJUMBIX NJisi OTBETAa Ha BOIPOC U IS
perieHus 3a1a4u;

BEIOMpaTh  MH(POpPMAIMIO U3  UCTOYHUKOB  Pa3NUYHBIX  THIOB, AaHAIW3HPOBATh,
CHUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIUIO PA3IUYHBIX BUIOB U (HOPM MPEACTABICHUS;

CTPYKTYypUPOBaTh MH(OPMAIINIO, TPEACTABIATh €€ B Pa3NUYHbIX (opMaxX, UILTFOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh HH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Oo01enue:

BOCIIPUHUMAThL U (OPMYITUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMU U IEISIMH
O6HI€HI/ISI, SICHO, TOYHO, FpaMOTHO BBIpa)KaTI) CBOHO TO‘IKy 3peHI/ISI B yCTHI)IX U MUCBMCHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUSI 110 X0y PEIIEHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYY€HHBIA PE3yNbTaT;

B XOJI¢ OOCYXIEHHUsI 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, TPOOIEMBI,
pemiaemMoil 3ajlauu, BBICKA3bIBaTh HJIEH, HAIEJICHHbIE HA MOWCK PELIEHUs, COIMOCTaBJISATh CBOU
CYXACHHSI C CYKICHHUSMHU JIPYyrUX YYaCTHUKOB JAMAaiora, OOHAapyKHWBAaTh pa3jlyule U CXOJICTBO
MO3UIUH, B KOPPEKTHOU hopMe (HOpMyIUPOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;
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MPEACTABIATh PE3yJbTaThl PEIIEHUS 3aJaud, HKCIEPUMEHTA, HUCCIEIOBAHMS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIICHUS C YYETOM 3a/lay MpPE3eHTAlUd U 0COOeHHOCTEH
ayJIuTOPHHU.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AeficTBUS

Camoopranuszaums:

COCTABIIATh IUIAH, AJITOPUTM pEIIECHHUS 3a7ayd, BBIOMpATh CIIOCOO pEUIeHUs € Y4ETOM
UMEIOINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMAaILIUK.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

BJIQJICTh HABBIKAMH IMO3HABATEIbHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTENbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh CIOCO0AMHM CAMONPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelleHs] MaTeMaTH4YeCKON 3a1auH;

IIPEIBUIIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIPH PEIIEHUM 3aladd, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE PE3Yy/bTaTa LIEJIU U YCIOBUSM, OOBSICHITh NIPUUUHBI JTOCTHIKEHUS
WIA HEJOCTHXEHHUS PEe3ylbTaTOB  JEATENbHOCTH, HAXOAWTh OWMOKY, JaBaTb OLCHKY
PUOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEIBHOCTD:

MIOHUMAaTh U HCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOW M WHAMBUAYAIbHOM pPabOTHI Mpu
peleHnH y4eOHbIX 3a1a4, IPUHUMATh L[€JIb COBMECTHOMH JesITeIbHOCTH, IIJIAHUPOBATh OPraHU3aLUI0
COBMECTHOH pabOoTHI, pacipeIesisiTh BUIBI paOOT, JOTOBApUBATHCS, 00CYKIATh MPOIECC U PE3YIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCykIeHHs, 0OOMEH MHEHHA, «MO3TOBBIE
LITYPMBI» U UHBIE), BBIIOIHATE CBOKO YaCTh PA0OTHI U KOOPJMHUPOBATH CBOM JAEHCTBHS C IPYTHUMU
YJIeHaMU KOMaHJbl, OLEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kiacce oOydarol[uiicss MONYyYUT CJENYIOIIUE IpPEIMETHbIE
pe3yabTaThl MO OTIEIBHBIM TeMaM pabouell mporpamMMbl y4eOHOTO Kypca «Anredpa M Hauana
MaTeMaTHYECKOT0 aHAIN3a»:

Ymucia v BbIYMCICHUSA:

CBOOOJHO OIEPHUPOBATH MOHATHSMU: PALMOHAIBHOE YHCIO, OECKOHEeYHasl MepHoanvecKas
IpoOb, IPOLEHTHI, UPPALMOHATILHOE YHUCII0, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTENBHBIX YHCEIl,
MOJTyJIb IEHICTBUTEIIBHOTO YHCIIA;

MPUMEHSTh APOOU M MPOLEHTHI JUIsl PELIEHUs MPUKIAJHbIX 33/a4 U3 PA3IMYHBIX OTpacieu
3HaHUH U PeaJbHOMN KU3HU;

MPUMEHSTh TPUOIIKEHHBIE BBIYMCICHHS, IpaBHJIa OKPYIJIEHUS, NPUKUAKY U OIEHKY
pe3yibTaTa BRIYMCICHUH;

CBOOO/ZIHO OINEpUPOBaTh TMOHITHEM: CTENEHb C IeJIbIM IOKa3aTelieM, HCIOIb30BaTh
NOJIXOASANIYI0 (opMy 3amucH JEHCTBUTENBHBIX YUCEN I PELIeHUs MPaKTHUECKUX 3a1ad u
MIpe/ICTaBICHUS] JTaHHBIX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpPAIbHOM CTENEHN;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO OIEpPUPOBATh MOHATHAMM: JIOTapudM dHcIa, ACCATUYHBIE W HATypaJibHbIE
J0rapuQMmBbL;
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CBOOOJHO OIEPUPOBATH TMOHATHAMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTA.

YpaBHeHHsI M HEPABEHCTBA:

CBOOO/IHO OIEPUPOBATh MOHATUSMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC
YpaBHEHMsSI U yPaBHEHUA-CIIEICTBUS, pABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHSATh PpaA3IMYHBbIE METOJAbl PEIICHUS pPALUOHAIBHBIX U JAPOOHO-PALMOHATBHBIX
YpaBHEHUH, IPUMEHSITh METO/ HHTEPBAJIOB JJIsl pEIIEHUS] HEPABEHCTB;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MHOTOYJIEH OT OJAHOM IEPEMEHHOI, MHOIOWIEH € LIEIBIMU
KO3 pHULIHEHTaMU, KOPHU MHOTOWIEHA, IPUMEHSATH JA€JI€HHE MHOIOWIEHA HA MHOTOUWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera niis pemenus 3auad;

CBOOOJHO OIIEpUPOBATh MOHATHAMM: CHCTEMa JINHEHHBIX YPaBHEHU, MaTpULIa, ONPEAEIUTENb
MaTpulbl 2 X 2 ¥ €ero reoOMETpUYECKU CMBICII, UCIOJIb30BaTh CBOMCTBA ONPEACIUTENS 2 X 2 s
BBIUMCIICHUS] €r0 3HAYeHMs, NPUMEHATh ONpPEACIUTENN MJI pEIIeHUs CUCTEMBbl JIMHEHHbBIX
YPaBHEHUI, MOJEIMPOBaTh peajbHbIE CUTyallUd C MOMOUIbIO CUCTEMBl JMHEWHBIX YpaBHEHUH,
UCCIIeIoBaTh MOCTPOCHHBIE MOJEIM C IMOMOIIBI0 MAaTpPUIl U ONpeleNuTeNIel, HHTEPIPETUPOBAThH
IIOJIyYEHHBIN pe3ysbTarT;

UCIOJIb30BATh CBOMCTBA JCHCTBUIN C KOPHIMU AJIS IPEoOpa30BaHMsl BEIPAXKEHUH;

BBIIIOJIHATH Pe00pa30BaHMsl YMCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIEHU C palliOHAIBbHBIM
1oKa3aTeseM;

MCIOJIb30BaTh CBOMCTBA JIOTapU(PMOB IJIsl PeoOpa3oBaHus JTorapu(pMUIECKUX BBIPAKCHUH;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: UPPALMOHANIbHBIE, TIOKA3aTeNIbHbIE U JOrapupMUUECKue
YpaBHEHHUsI, HaXOJUTh MX PELIEHUS C MOMOILBI0 PAaBHOCUJIBHBIX IEPEXOJ0B WM OCYIIECTBIASA
IIPOBEPKY KOpHEHi;

OPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHYeCKHMe  (GopMyibl Uit IpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUII;

CcBOOOZIHO  ONEpUpOBaTh MOHSTUEM: TPUIOHOMETPUYECKOE YypaBHEHHE, IPUMEHATH
He00XoAuMBble (OPMYIIbI ISl pEILIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIETTMPOBATh PeasIbHbIE CUTYAllUU Ha S3bIKE ajreOphl, COCTABIIATH BBIPAXKEHNUS, YPAaBHEHUS,
HEPABEHCTBA 110 YCIIOBUIO 33]1a4M, UCCIIEJ0BATh IIOCTPOEHHBIE MOJIENIHN C UCIIOIb30BAaHUEM allapara
anreopsl.

DOYyHKUUH U TPapuKu:

CBOOOZIHO OINEpUPOBaTh MOHATUSIMM: (QYHKIMS, CIOCOOBI 3anaHus (yHKUWH, B3aUMHO
oOpatHble (YHKIMM, KOMOO3MLHUSA (YHKIMH, rpaduk GYHKUINH, BBIIOJHATH 3IIEMEHTApHbIE
npeoOpa3oBanus rpaduKoB QyHKUINH;

CBOOO/THO OTNIEpUPOBATh MOHATUIMU: 00JaCTh ONpPEAETICHNUS U MHOXKECTBO 3HAUCHUH (PYHKIUH,
HYJIU QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: 4YETHBIE M HEUETHbIE (YHKIMM, NEPHOAUYECKHE
GyHKINH, TPOMEKYTKH MOHOTOHHOCTHM (YHKIMH, MaKCUMyMbl W MHUHHMYMBI (YHKIIHH,
HauOoJblIee U HAaMMEHbIIIee 3HaYeHNne (PYHKLIUU Ha IPOMEKYTKE;

cBOOOZIHO ONEpUpOBaTh MOHSTUSAMM: CTENEHHas (QYHKIUS C HaTypajJbHbIM M LEJIbIM
nokasaresueMm, rpaduk cTerneHHON (QYHKIIMM ¢ HaTypaJIbHBIM M LIEJIBIM MTOKa3aTeneM, rpaduk KopHs
N-oif cTeneHu Kak (PyHKIIMU OOPAaTHOM CTENEHU C HaTypalbHBIM MIOKa3aTeNIeM;

ONEepUPOBATh TOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-TMHEWHass (QYHKUIUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U MTIOCTPOCHHUE UX TPapUKOB;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: IOKa3aTelbHas M Jorapupmuueckas (QpyHKIUH, UX
CBOICTBa U rpaMKH, UCIOJIB30BaTh UX I'PpadUKH sl pEIICHNs YpaBHEHUN;

CBOOOJHO OIEPUPOBATH TMOHATHAMM: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpee/ICHUE
TPUTOHOMETPUUECKHUX (YHKIIMI YUCIOBOTO apryMeHTa;
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WCIONIb30BaTh Tpaduku (QYHKIMH A7 WCCIEIOBAHMS TPOIECCOB W 3aBUCHMOCTEH MpH
pelIeHnr 3aJad U3 APYTruX Yy4eOHBIX MPEIMETOB U pealibHOM KHU3HU, BbIpaxarb (opMyliaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauyana maTeMaTH4eCcKOro aHajmu3a:

CBOOOJHO OINEPHUPOBATH MOHATHAMHU: apuMETHUeCKass M TE€OMETPHUYECKash MpPOrpeccus,
OecKOHEYHO YOBIBarOIIasi reoMeTpUUYecKas MpPOTpeccHsi, JTUHEHHBIH U 3KCHOHEHIUAIbHBIA POCT,
(dbopMyIa CI0XKHBIX IPOIIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh MIPOIPECCUH JIJISl pELICHHsI pealIbHBIX 33]1a4 IPUKJIAIHOTO XapaKTepa;

CBOOOJHO  ONEpPHPOBATH  MOHATHSAMH:  IOCIENOBATEIBHOCTh,  CHOCOOBI  3a/JaHUs
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE W OrpPAaHUYEHHBIE MOCIEA0BATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKIEHUS MAaTEMATUYECKOTO aHaJIM3a KaK aHaiun3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO OINEpPUPOBATh MOHATHUAMU: HEIMpepbiBHbIC (YHKIUMH, TOUYKU pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKIHH;

cBOOO/IHO ONIEpUPOBATH MOHATHEM: (DYHKIUS, HEIIpephIBHAS HAa OTPE3KEe, MPUMEHSTH CBOWCTBA
HEMPEPBIBHBIX (PYHKIIHIA JUIS PEIICHUS 33]1aY;

cBOOO/IHO OTNIEPUPOBATH MOHATHAMHU: IIEPBasi U BTOpasi MPOU3BOAHbIC PYHKIIMH, KacaTellbHas K
rpaduKy QyHKIUH,

BBIYUCIISATH MPOU3BOJHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO U KOMITO3UIIUU JABYX (PYHKIIHH,
3HATH MTPOU3BOTHBIC MIEMEHTAPHBIX (DYHKIINI;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI TPOU3BOIHOM JIsl pEIICHUS 3a/1a4.

MHoKecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBAThH MOHATUSMU: MHOKECTBO, OTIEpAIlMU HaJl MHOKECTBAMU;

HCIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIIN ammapar JUisi ONMMCAaHHs PEAbHBIX MPOIECCOB U
SIBJICHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

CBOOO/THO OTIEPUPOBATH MMOHITUSMU: OTIPENICIICHUE, TEOpEMa, YpaBHEHHE-CIIEICTBHIE, CBOMCTBO
MaTeMaTHYeCKOro 00bEKTa, I0Ka3aTeIbCTBO, PABHOCKIIbHBIC YPABHEHHS I HEPABEHCTBA.

K xonmy oOydenuss B 11 kiacce oOyd4aromuics MOTYyYUT CIEAYIOIIME MPEIMETHbBIC
pe3ynbTaThl MO OTAETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Anredpa M Havana
MaTEeMaTHIECKOTO aHAIH3a»:

Yucsia ¥ BHIYUCICHUSA:

CBOOOJTHO OTIEpUPOBATh MOHATHAMU: HATYypaJIbHOE U IEJI0€ YMCII0, MHOYKECTBA HATYpaIbHBIX
U IeNbIX YMCeN, UCTOIb30BaTh Mpu3Haku Aenumoctd nenbix uyncena, HOJ n HOK nHarypambHBIX
qHCeN I PeUIeHUs 3aj1a4, IPUMEHSTh anroput™ EBkinnaa;

cBOOO/IHO OTEpUPOBATH MOHITHEM OCTaTKa MO MOJYIIO, 3aMUChIBaTh HATypalbHBIC YHCIa B
Pa3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOO/THO OIIEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCIIO U MHOXKECTBO KOMIUIEKCHBIX YHUCET,
MIPEJCTABIATh KOMITJICKCHBIE YMCIIa B alNTreOpandeckoil M TPUTOHOMETPHUIECKOH (pOopMe, BHITIOIHATh
apudmeTryecKre oneparri ¢ HUMU U U300pakaTh Ha KOOPIMHATHON TIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

cBOOO/IHO OTEpUPOBATH MOHATUSIMU: UPPALlMOHATILHBIC, TTOKA3aTeIbHbIE U Jorapudmuueckre
HEPaBEHCTBA, HAXOJIUTh UX PEIICHHSI C TTOMOIIBIO0 PAaBHOCUIIBHBIX TIEPEXO0/IOB;

OCYILIECTBISATH OTOOP KOPHEH NMpH pelIeHuH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO  OTEpPHPOBATh MOHATHEM TPUTOHOMETPHUYECKOEC HEPAaBEHCTBO, NPUMEHSTH
Heo0X0IuMBbIe (DOPMYITBI ISl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSTHUSMHU: CHCTEMa M COBOKYITHOCTh YPaBHEHHI W HEPAaBEHCTB,
PaBHOCHUIIbHBIE CHCTEMBI U CHUCTEMBI-CIICJICTBHS, HAXOAUTh PEIICHUS CHCTEMbl U COBOKYITHOCTEH
paIMoHaIBHBIX, HPPANMOHABHBIX, TIOKa3aTSIbHBIX U JIOTAPU(PMUICCKUX YPAaBHEHUH U HEPABEHCTR;

pemars  palMoHANbHBIE, HPpPALHUOHANBHBIE, [OKa3aTelbHbIe, JIOTapUDMUYECKHE U
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINe MOIYIIH U TTapaMeTpHhI;
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MPUMEHSATH IpauuecKue METOJIbI JJIsl pEIIeHUs] YpaBHEHUI U HEPaBEHCTB, a TaKKe 3a/ay C
rapamMeTpamH;

MOJICIMPOBATh PEATbHBIE CUTYallU Ha S3bIKE alreOpbl, COCTABISATh BBIPAKEHUS, YpaBHEHUS,
HEpPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHUIO 3a/layd, MCCIEI0BAaTh ITOCTPOEHHBIE MOJEIN C
MCIOJIb30BAHUEM allliapaTa aireopsl, HHTEPIPETUPOBATH MOIYUYCHHBIN pe3ybTar.

DOYyHKUUH U TPaPuKu:

CTpOUTH TpaUKW KOMHO3MIMU (YHKIHMHA C TOMOIIBIO 3JIEMEHTAPHOTO HCCIECIOBAaHHUA H
CBOMCTB KOMITO3HMITUH ABYX ()YHKIIHIA;

CTPOUTH TeOMETpUYECKHe 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

NPUMEHATH (PYHKIMH JUI MOJCTUPOBAHMS U UCCIIEIOBAHUS PEANbHBIX MPOLIECCOB.

Hayana maTremMaTH4yeckoro aHajamsa:

MCIOJIb30BATh MPOU3BOJHYIO JIJIsl UCCIEOBAHUS (PYHKIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIee U HAUMEHbIIIee 3HaYCHHS PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

HCII0JIb30BaTh MPOU3BOAHYIO /ISl HAXOXKICHUS HAWIYYILEro pelleHtsl B IPUKIaJHbIX, B TOM
YHUCJIE COLMAIbHO-O)KOHOMHYECKUX, 3aja4ax, JUIs ONpe/leJIeHUs CKOPOCTH U YCKOPEHHs Ipoliecca,
3a1anHOro (PopMyson wim rpadukom;

cBOOOJIHO OMNEpUPOBATH MOHATUSAMU: MEPBOOOPA3HAasi, ONpeAeNEHHBIH MHTErpaji, HaXOAUTh
NepBOOOPA3HbIE 3JIEMEHTAPHBIX (DYHKIMIA U BBIYUCIIATH HHTETpal o popmyne Herotona-JleiibHumna;

HAXOJUTh ITOMIAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBI0 HHTETpaia;

UMETh NPEJICTaBICHHE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha MPUMEPE COCTaBJICHUS
muddepeHInaTbHbIX YPaBHEHHI;

pemarh NPUKIAIHBIE 33/a4d, B TOM YHCJIE COLUAIBHO-YKOHOMHUYECKOTO M (DU3MYECKOTO
XapakTepa, CpeACTBAMUA MaTEMAaTUYECKOTO aHAJIU3a.
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TEMATHYECKOE IVIAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTebHBIE pecypchl
padoThI padoTshI
MHOXeCTBO eHCTBUTEIBHBIX YHCEIL.
M .P :
1 HOTORICHBL. FAHOTAIBHEE }ipaBHeHHH 24 1 https://resh.edu.ru/subject/51/
1 HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpaduku. CreneHHas 12 1 https://resh.edu.ru/subject/51/
(bYHKIMS C IETBIM MTOKa3aTelleM
3 Apudmerndeckuit KopeHb N-0ii CTEIICHH. 15 1 https://resh.edu.ru/subject/51/
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 https://resh.edu.ru/subject/51/
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1 https://resh.edu.ru/subject/51/
Jlorapudpmuueckue ypaBHEHUs
6 TpuroHoMeTprUECKIE BBIPAKCHUS U 29 1 https://resh.edu.ru/subject/51/
YpaBHEHHS
7 ITocnenoBareabHOCTH U POTPECCUH 10 1 https://resh.edu.ru/subject/51/
8 Henpepsiemsre by, [poussoHas 20 1 https://resh.edu.ru/subject/51/
9 [ToBTOpenue, o6o0mEHNE, 5 5
cUcTeMaTH3aInsI 3HaHWH
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOTPAMME
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11 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 HccnenoBanue QyHKIHIA ¢ TTOMOIIBIO 27 1 https://resh.edu.ru/subject/51/
MIPOU3BOIHOMN
2 TepBOOGpA3HAs M HHTErpal 12 1 https://resh.edu.ru/subject/51/
3 I'paduku TPUrOHOMETPUUECKUX (YHKIIUH. 14 1 https://resh.edu.ru/subject/51/
Tpuronomerprieckue HEPaBEHCTBA
4 HppaimoHaibHble, TOKa3aTeIbHBIC U 24 1 https://resh.edu.ru/subject/51/
norapuMuuecKre HepaBeHCTBA
5 KOMIUICKCHEIE qHCa 10 1 https://resh.edu.ru/subject/51/
6 HaTypabHsie i rebie THea 10 1 https://resh.edu.ru/subject/51/
CucreMsbl paliiOHaIbHBIX, https://resh.edu.ru/subject/51/
7 MPPALMOHAIBHBIX ITOKA3aTENbHBIX U 12 1
norapu(MUUECKUX YpaBHEHUN
8 3ajaun ¢ mapaMeTpaMi 16 1 https://resh.edu.ru/subject/51/
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 16 5
3HAHUM
BIIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB I1O 136 10 0

I[TPOTPAMME
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ﬂ,OKYMeHT noanuncaH 3HEKTp0HHOf/'I noanucbio.

YYEBHO-METOINYECKOE OBECTIEYEHUE OBPA3OBATEJIBHOI'O
IHPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

Martemaruka: anreOpa U Havajla MaTeMAaTUYECKOTO aHalu3a, TeoMeTpus. Anredpa u
Hayajla MaTeMaTU4ecKoro ananusa (B 2 4actsax), 10-11 kmaccsl/ Yacts 1: Mopakosud AT,
Cemenos I1.B.; Yacte 2: MopnakoBuu A.I'. u apyrue; noxn penakuueit MopakoBuua A.T.,
OO61mecTBO ¢ orpaHndeHHOM 0TBeTCTBeHHOCTHI0 « 1O MHEMO3MHA»

Maremaruka: anredpa U Hayajla MaTeMaTUYECKOro aHalin3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTH4ecKoro ananmsa (B 2 dactsax), 11 kmacc/ Mopakosuu A.T'., Cemenos I1.B.,
AnekcannpoBa JI.LA., Mapnmaxaesa E.JI., AxknuonepHoe oo6mectBo «l3maTenscTBO
«IIpocBemenue»

Amumos 1. A., Komsarun 10.M., TkaueBa M.B. u ap.: Maremaruka: Anrebpa u Havana
MaTeMaTHYeCcKoro ananusa, reomerpusi. 10-11 kmaccel. ba3oBblif u yriayOieHHBIH YPOBHU —
M.: IIpoceemnienue, 2020.

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

Y4eOnuk: Anrebpa u Had. mart. aHanm3a. 10-11kn. AmumoB HILA. u np Anrebpa u
Hayajla MaTeMaTU4YeCcKoro aHanusa. Meroanyeckue pekoMmengamnuu. 10 kiacc: mocodue s
yuuteneil oOmeoOpasoBar. opramm3anuii / M. K. Iloranmos, A. B. IleBkun. — M.:
[Ipoceemenne, 2013. — 191 c.: un. — (MI'Y — mkosne).

AnreOpa W Hayajla MAaTeMaTHYeCKOro aHanu3a. JMoakTHYecKue MaTepuaibl K
yueonuky HI.A. AnumoBa u apyrux 11 kmacc: yueb. mocobue ans oOmieoOpaszoBar.
opranu3zanuii: 6a3oBblii u yriryosa. yposau / M. U. IllaGynun, M.B. Tkauésa, H.E. ®&noposa.
- 8- m3a.-M.: IlpocBemenne, 2017. — 207 c.: mnllopran «EguHoe comepxkaHue 0OIIEro
obpasoBanusi. Marematuka https://edsoo.ru/Predmet_Matematika.htm

[Ipumepnass pabouas mporpamma cpeaHero oOmero o0pa3oBaHUS MpeaMeTa
«Marematuka» yriryOIeHHbIN YPOBEHb. — Pexxnm JOCTyIa:
https://edsoo.ru/Primernaya_rabochaya_programma_srednego_obschego_obraz
ovaniya_predmeta_Matematika uglublennij_uroven.htm

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

https://skysmart.ru/
https://eqge.sdamgia.ru/
https://resh.edu.ru/subject/51/

JOKYMEHT NMOAIMUCAH 3JEKTPOHHOHU NMOAIMUCHIO

A NOAJINMHHOCTDH JOKYMEHTA HE HIOATBEPK/IEHA.
w IMPOBEPEHO B ITPOT'PAMME KPUIITOAPM.

MOAIUCH
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O6wuii ctaTyc noanucK:

CepTtuduKar:
Bnapeneu;:

Uspartenb:

CpoK peiicTBuA:

[ata n Bpemsa co3gaHua IM:

MNoanucn matemaTuyeckn KOPPEKTHbI, HO HET MNOJIHOrO A0BEPUA K OgHOMY
U HECKOJIbKUM CepTVId)MKaTaM noanucu

O00F7BC4C42075123AFFFD4COE976F31D83

MYHUUMNANBHOE BIOAXKETHOE OBLLLEOBPA30OBATE/IbHOE
YYPEXAEHUE "CPEOHAA OBLLEOBEPA3OBATE/IbHAA LLUKOJIA Ne 10
MMEHW ABAXK bl TEPOA COBETCKOIO COKO3A b.¢. CA®GOHOBA",
Becnanosa, CeeTnaHa bopucosHa, schooll0@edumonch.ru,
510701997785, 5107110319, 06523496064, 1025100654853,
MYHUUMNANBHOE BIOAXKETHOE OBLLLEOBPA30OBATE/IbHOE
YYPEXAEHUE "CPEOHAA OBLLEOBEPA3OBATE/IbHAA LLUKOJIA Ne 10
MMEHU OBAX bl TEPOA COBETCKOIO COHO3A b.®. CAGOHOBA",
OunpekTop, r. MoH4Yeropck H.n. 27 KM »KenesHol goporn MoHYeropcK-
OneHbs, yn. OKTabpbekas a.14a, MypmaHckasa obnacTs, RU

KasHauelctBo Poccuu, KasHauvelricteo Poccun, RU, r. MockBa, BonbLuow
3/1aTOYCTUHCKNI Nepeynok, a. 6, ctpoeHue 1, 1047797019830,
7710568760, 77 MockBa, uc_fk@roskazna.ru
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