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HopmaTuBHO-ipaBoOBbIE JOKYMEHTHI, 00ecneYrBalole OPraHu3aluI0
0o0pa3oBaTe/IbHOI 1eSITeILHOCTH 10 YueOHOMY npeaMery «MaTtemaTnka» B
2024/2025 y4yeOHOM roay

Opranuzanus npernojgaBaHus yaeOHoro npeamera «Maremaruka» Ha YPOBHSIX
OCHOBHOTO O0IIEro M cpeaHero odmero oopazoanusi B 2024/2025 y4yeOHOM TOIY
OCYIIECTBIISIETCS B COOTBETCTBHUH CO CJICTYIOIIMMHA HOPMAaTUBHO-TIPABOBBIMU aKTaMU: —
®denepanbHbiii 3ak0H 0T 29 nekadps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepannny;

— @epepanpubiii 3akoH oT 19 gexabpst 2023 r. No 618-03 «O BHeceHuu
u3MeHenuii B @enepanbubiii 3akoH «O06 oOpa3oBannu B Poccuiickoit denepannny;

— @enepanbHbIil TOCYAapCTBEHHBIH 00pa30BaTENbHbBI CTaHAAPT OCHOBHOT'O OOIIErO
oOpa3oBanus (yTB. pukazoM Munnpocseuenust Poccun ot 31 mas 2021 r.Ne 287) (nanee —
dI'oC 000);

— ®enepanpHplii TOCYIapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CPEAHErO OOILEro
oOpa3oBanus (yTB. mpukazoM MwunHoOpHayku Poccum ot 17 mas 2012 r.Ne 413) (nanee —
dI'OC CO0);

— @epaepanpHas oOpazoBaresibHAas MporpaMMa OCHOBHOT'O 0011ero oopazoBanus (yTB.
npukazoM Munmnpocsemienust Poccuu ot 18 mas 2023 1. Ne 370) (manee — ®OIT O00);

— @epepanpHas oOpa3oBarelibHasl MPOrpaMMa CpeJHero oomiero oopa3zoBanus (yTB.
npukazoM MunmnpocenieHuss Poccun ot 18 mas 2023 r. Ne 371) (nanee — @OIT COO);

— mnpuxka3 MUHIPOCBENICHUS Poccun ot 21 centsiOps 2022 r. Ne 858

«006 YTBEPKIACHUU (denepanbHOrO IIepeyHs y4€OHHKOB,I0MYIIEHHbIX

K HCIOJB30BAHMIO TIPH  peaju3alud HUMEIONIMX TOCYJApPCTBEHHYIO  aKKPEIUTAIHIO
0o0pa3oBaTeNbHBIX MPOrpaMM HauyadbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPeaHero 0OIIero
o0pa3oBaHHUsl OpraHU3alUsMHU, OCYLIECTBISIOIIMMU OOpPa30BATEIbHYIO JESITEIbHOCTh U
YCTaHOBJICHHS MPEACTHLHOTO CPOKA HCTIOIH30BaHUS UCKIIIOUEHHBIX YUCOHUKOBY;

— mnpuka3z Munnpocsemenuss Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHuun
U3MEHeHuN B npuka3 Munnpocsemenuss Poccun ot 21 centsabpst 2022 r. Ne 858
«O0 YTBEPKJICHUH (benepanbHOro  MHEpPEUHs y4eOHHUKOB, JIOMYIIEHHBIX K
UCMOJNBb30BAaHUIO  TIPU  pEIM3alUU  HMMEIOUMX  TOCYJApCTBEHHYI  aKKpEIUTAlLUIO
00pa3oBaTeNbHBIX MPOrPaMM HA4YaJIbHOTO OOIEro, OCHOBHOTO OOIIEro, CpPEeIHEro OOIIero
00pa30BaHUsl OpraHU3alUsIMM, OCYLIECTBISIOIIMMU O00pa30BaTENbHYIO JEATENBHOCTh U
YCTaHOBJICHUSI MPEAEIBHOTO CPOKA MCTIOIb30BAHUS UCKIIIOUEHHBIX YUCOHUKOB»»;
-npuka3 Munnpocsemenus Poccun ot 4 oxtsa0ps 2023 1. Ne 738

«O06 yTBepkIeHUH (eAepalbHOTO TMepeuHs SJICKTPOHHBIX 00pa3oBaTeNbHBIX PECYPCOB,
JOMYIICHHBIX K HUCITIOJIB30BAHUIO npu peairsanun NMCHOIIINX TOCYJAapCTBEHHYIO
aKKpeIuTaluio o0pa3oBaTeNbHBIX MNPOrpaMM HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro,
CpemHero o0Iero 00pa3oBaHUs»;

— Konnenuust pa3Butusi MmaremMatudeckoro oopazoBanus B Poccuiickoit denepanuu

(yrB. pacnopsokenueM [IpaBurensctBa Poccuiickoit denepanuu; nporokon ot 24 nexadps
2013 r. Ne 2506-p).



INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «AusreOpa W Hayajlla MaTeMaTHYECKOTO aHalM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B MPOrpaMMe CpelHero ooémero o0Opa3oBaHUs, MOCKOJIbKY, C OJHOMN
CTOpPOHBI, OH oOecrne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y [Uisi HM3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOE M aOCTPAaKTHOE MBIIIJICHHE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOIMMOM JJisi OCBOCHUS HH(DOPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpyrMX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaromuecsi OBJAJIEBAIOT YHHUBEPCATbHBIM  SI3BIKOM COBPEMEHHOM HAyKH, KOTopas
(dopMyIHpyeT CBOM TOCTHKEHUS B MATEMaTHUECKOW (hopMe.

VY4eOHbIil Kypc anreOppl M Hayall MAaTeMaTHYECKOTO aHallM3a 3aKJaJIblBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh HMX IS
JTAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO JKe Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl 1 MaTeMaTHYEeCKOrO aHaIHM3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUS C MTOMOIIBI0O UHIYKIMK U pacCy X AaTh NeAYKTUBHO, UCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome m3ydenus y4yeOHOro Kypca «AnreOpa W Hayajla MaTeMaTHYECKOTO aHAINU3a)»
oOydaroluecss IOJy4YaloT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO
MOCTPOEHUS MaTeMAaTHYEeCKUX MOJIEJICH pEabHBIX CHUTYallMi, MHTEPIPETAIlUU TOJIYYCHHBIX
pElIeHUH, 3HAaKOMATCA C MpUMEpaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOLIIMMUCA MATEMATUUYECKUMHU OTKPBITUSIMU U KX aBTOPaMH.

VYueOHbIl Kypc 00J1alaeT 3HAYUTEIbHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak uyepe3 ydeOHbIH Marepuall, CHocOoOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydeOHOM  JesATenbHOCTH, Tpedyromen
MPOJIOJDKUTENIBHOM ~ KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yJibTar.

B ocnoBe meroauku o0ydeHusl anredpe M HauyajgaM MaTeMaTHYECKOTO aHaiu3a JIEKHUT
JIeATeTbHOCTHBIM MIPUHITUTT 00YUYECHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hayana MaTeMaTHYECKOTO aHAN3a» BbIICICHBI
CJENYIOIINE COJEepKATEIbHO-METOAUYECKUE JHHUM: «Yuciia u BhUMCIEHUS», «DyHKUUU U
rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Havama maTremaTiuieckoro ananusa», «K MHOXeCTBa U
Joruka». Bce OCHOBHBIE cO/Ep)KATEIbHO-METOAWYECKUE JIMHUM H3Y4aroTcsl Ha MPOTSHKEHUU
JBYX JIeT oOyuYeHHsI Ha YpOBHE CPEIHEro oO0Iero oOpa3oBaHMs, €CTECTBEHHO JOIOJHSSA JPyT
JIpyra U TOCTETNIEHHO HACHIIIASCh HOBBHIMH TeMaMu M pazaenamu. JlaHHBIH y4eOHBIH Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJBKY OOBEAMHSET B cebe coJep)KaHHE HECKOJIbKHUX
MaTeMaTUYeCKUX JUCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUN aHaIus3,
TEOpUsi MHOXKECTB, MareMaTh4deckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MaTEeMaTUYECKUM almaparoM, y HHUX IOCIEI0BATEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyI0 MOJIElb pPeabHOM
CUTyalluu, MPUMEHSTh 3HAHWS, MOJYYEHHBIE TPU HM3YyUYeHUH YYEOHOTO Kypca, Ui PEHICHUS
CaMOCTOSITENILHO C(HOPMYITHPOBAHHOW MaTeMaTHYECKOW 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBeET.



ConepxaTenpHO-MeTOAMYeCKass  JHUS  «Yucina W BBIYKHCICHHS»  3aBepIIacT
(dbopMHUpOBaHHE HABBIKOB KCIIOJb30BaHMS JICHCTBHUTEIBHBIX YHCEI, KOTOPOE OBbLIO HAa4aTo Ha
ypOBHE OCHOBHOTrO 00IIero obpazoBanus. Ha ypoBHe cpeanero odmiero o0pasoBaHHs 0co00e
BHUMaHHE yjaessieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIENaTh MPUKHUJKY, BBIIOIHATH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHMBATD YUCIIOBBIC BBIPAKEHHS, pad0TaTh ¢ MATEMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYAIONIMMCS MHOXECTBAa HATypalbHbIX, IEJIBIX, PALMOHAIBHBIX U
JCHCTBUTEIILHBIX YHCEN JIOTIONHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxIoMm M3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4H U ONICPAIUH: JICTICHUE
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH HAa MHOXECTBE IIeNIbIX YHCEN, O0COOble CBOMCTBa
palMOHATIBHBIX U UPPAIMOHAIBHBIX YHCEN, apu()METHUCCKUE ONEpalii, a TaKKe H3BJICUCHHE
KOpHS  HATypaJbHOM CTEIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  4ucell.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOYKHOCTSIMHM MX TIPUMEHEHUS JIJIS PEUICHUS PA3IMYHbIX 33724 (OPMHUPYETCs MpeACTaBICHUE
0 CIMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIH B IOCTPOCHUH MOJICIICH pealbHOTO MUPA, ITHPOKO
UCTIOJIB3YIOTCSl 0000IIECHNE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBAa» pealIM3yeTcs Ha MPOTSHKEHUU BCEro oOydeHHs Ha
ypOBHE cpemHero oOmero oOpa3oBaHMs, IIOCKOJBKY B KaXIoMm pasnuene [Iporpammbl
IPEIYyCMOTPEHO pelIeHHe COOTBETCTBYIOUIMX 3ajad. B pesyinbrare oOydaromuecs: OBIaeBalOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS PAIlMOHAIBHBIX, HWPPAIMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPAaBHCHUH, HEPABCHCTB U CHCTEM, a TaKXke 3ajad,
coaepanx mapamerpbl. [loydeHHbIE YMEHHS IIMPOKO HCIOJB3YIOTCS MNPU HMCCICIOBAHUU
(GYHKIHH ¢ TOMOIIBIO TPOU3BOIHOM, ITPU PELICHUN MTPUKIIAAHBIX 33/a4 U 3a]a4 Ha HAXOXKICHUE
HaWOOJIBIINX U HAUMEHBIINX 3HaUCHWI (YHKIUU. J[aHHAs colepiKaTeabHasl JIMHUS BKJIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBITIOJHATH Pacu€Thl 1O QopmylsiaMm, MpeoOpa3oBaHUs
palMoHaIbHBIX, UPPANMOHATIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKECHUH, a TAaKXKe BhIPaKECHUH,
COJIEpKalINX CTEIMEeHW | JorapudMbl. braromaps H3ydeHWIO anreOpamyecKoro Marepuala
NPOUCXOMUT JalbHEHIlIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcs, GOPMHPYIOTCS HAaBBIKU JICAYKTUBHBIX PACCYKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopMamu, TIPECTABIICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB W HEPABCHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a]1a4, HATJISHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAn4Yeckas JTUHUS «DYHKIMU U TpaguKH» TECHO MEPEIUIeTaeTCs C
OPYTUMH  JHHASIMH  y4eOHOrO  Kypca, IOCKOJABKY B KAaKOM-TO  CMBICIE  3a1aéT
MOCJIC/IOBATEIPHOCT, ~ M3YYCHUsS  MaTepuaia. VI3ydeHHe  CTENeHHOW, ITOKa3aTeTbHOM,
JIOTapU(PMHUECKON ¥ TPUTOHOMETPUICCKUX (DYHKITHIA, MX CBOMCTB M TPaUKOB, HUCIIOJIL30BAHHE
GYHKIMA U pelieHus 3aJad U3 JPYyruxX Y4eOHBIX TMPEJIMETOB M pPEalbHOW JKU3HU TECHO
CBSI3aHO KaK ¢ MaTEeMaTHYECKUM aHaJIM30M, TaK U C PEIICHHEM ypaBHCHHMH W HepaBeHCTB. [Ipu
3TOM OOJIBIIIOE BHHMaHUE yaeasercs (OPMHPOBAHUIO YMEHHs BbIpakaTh (hopMysiaMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BETMYHMHAMH, UCCIICOBATh MOJYUYCHHbIC (DYHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUKM HALCJICH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIIMX BbIPaKaTh 3aBUCHMOCTH MEKIY BEIHYMHAMH B Pa3InIHON (opme:
aQHAJTMTUYECKOHM, Tpaduyeckoii U clIoBecHOHM. Ero wu3ydyeHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWUI0 W KOHKPETHU3aIlUH,
HCIIOJIb30BaHHUIO aHAJIOTUH.



CopepxarenpHas nuHusa «Havana mMateMaTnyeckoro aHajan3ay» MO3BOJISIET CYLIECTBEHHO
paclIupUTh Kpyr KAK MaTeMaTU4YEeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIIHbIX 00yYarolumMcs,
TaK KaK y HHUX IOSBISETCS BO3MOXHOCTh CTPOUTH I'paUKU CIOKHBIX (PYHKIUH, ONPEensiTh ux
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IJI0MAaau Guryp u oObEMBI Tel, HaAXOIUTh
CKOPOCTHM U YCKOpeHMs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIC
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH pealbHbIX CHUTyaluid, I03BOJISET
HaxXOAUTh HaWwIydlllee pPEUICHHE B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTUYECKOTO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHUKE U UCKyccTBe. OOyuaronmecs
Y3HAIOT O BBIJAIOLIUXCS Pe3yiIbTaTax, IOJyYEHHBIX B XOJI€ pa3BUTHS MAaTEMATUKHU KaK HAayKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOAMYECKAsT JHUHUS «MHOXeECTBa U JIOTHKAa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYeCKOM JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIE
IIPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KYypC HIKOJBHOM MaTeMaTWKH M IpejulararoT Haubosiee
YHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MAaTEMAaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTh OOydarolemMycs IOHUMaThb TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKW M HCIIOJNb30BaTh €ro s BBIPAXKEHHMsSI CBOUX MbIcied. [[pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
000OCHOBaHUN ¥ CJIeIOBaHHE ONpeAeNEHHBIM TpPaBUIaM IOCTPOCHMS JOKa3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMHM MAaTE€MaTH4YE€CKOW JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILUIEHUS] 00YYaroUIUXCsl, TO3BOJISIET UM CTPOUTH CBOU PAaCCYXkJIEHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTHYECKOTO aHallM3a» MPUCYTCTBYIOT
OCHOBbl ~ MaTe€MaTH4YeCKOro  MOJEIUPOBAaHHUS, KOTOpble  MpHU3BaHbl  CHOCOOCTBOBATh
(OpMHUPOBAHHIO HABBIKOB IOCTPOEHMSI MOJENIEH peallbHbIX CUTYallUud, HCCIIEOBAHUS 3TUX
MoJieJie ¢ TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOTO aHalu3a, HMHTepHpeTaruu
MOJyYEeHHBIX pe3yNbTaToB. Takwe 3aJaHus BIUIETEHBI B KaXIbIH U3 pa3leloB MPOTPAMMBI,
MIOCKOJIbKY BECh MaTepuaji y4eOHOro Kypca MIMPOKO UCHOJB3YEeTCs M PELICHUS MPUKIIATHBIX
3amad. Ilpu pemeHun peanbHBIX MPaKTUYECKMX 3a4ad  OOydaromMecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3MpOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIlIEHUs MPUKIAAHBIX 33]]a4 OPraHU3YyeTCsl B MPOLIECCE M3YUYEHHSI BCEX TEM y4eOHOTro
Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAIIN3ay.

Ha uzydenue yue6HOTO Kypca « Anredpa u Hadajga MaTeMaTHYECKOTO aHAIN3a» OTBOJUTCS
272 ygaca: B 10 kmacce — 136 gacoB (4 uwaca B Hezento), B 11 kmacce — 136 yvacoB (4 vaca B
HEJIEIIO).

COJAEPKXAHUE OBYUYEHUS

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuonudeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui peIIeHHs MPUKIaTHBIX 33134 U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U peallbHOU JKU3HHU.



JetictButenbHble uyncia. PamwoHambHbIE M WppalMOHAIBHBIE 4yuciaa. ApudMerndeckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIIEHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasatesneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmbl
3anMcH JEHCTBUTENBHBIX YNCEN JUIsl pEIICHUs IPAKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypaIbHON CTEIIEHHU U €r0 CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm yucna. CoiicTBa orapudma. J[ecaTHIHbIE U HATypaIbHBIC JIOTAPUPMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUSI.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsI-ceACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IE€peMEHHOH. JleneHue MHOroudjeHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ riensivu kodhdunuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COAEPKANX CTENEHU U KOPHU.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMsS  UPPaLUOHAIBHBIX
YPaBHEHUU.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PEIIEHHUS [T0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIIMX JIOTAPU(DMBIL.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YPaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHUH.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €TI0
3HauEHUsl, IPUMEHEHNUE OIPENEIUTENs ISl PelIeHUs] CUCTEMBbI JIMHEWHBIX yYpaBHeHUH. Pemienne
MPUKIAIHBIX 3a7]a4 ¢ OMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrue nmocTpoeHHON
MOJIEJH C TOMOULIBIO MaTPULL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEH pealbHOW CUTyallUH C IOMOIIBIO YPaBHEHHWH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHMYeCKHUX 3a7ad M
3a]a4 U3 pa3IM4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKkuuMs, crnocodbl 3anaHus (QyHkuuu. B3aummuo oOpatsble (yHkiuu. Kommosuiums
byuxuii. ['padux pyHkumnn. DnemeHTapHble Mpeodpa3oBanus rpadukoB QyHKINHN.

Ob6unacTp onpeneneHuss ¥ MHOXKeCTBO 3HaueHUi ¢yHkiuu. Hynu dynkuuu. IpomexyTku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKuuU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIuH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs PYHKIMH Ha IPOMEXKYTKE.

Jluneitnast, kBaapaTU4Has U IPOOHO-TUHEIHAST PYHKIMH. DIIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOEHHE UX IPaPHUKOB.



CrenenHas (yHKIMS C HaTypalbHbIM M LI€JbIM IoKa3areneMm. EE cBoiicTBa U rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-Oi CTENeHW Kak (PyHKIMH OOpaTHOI CTENEeHH C HaTypalbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas U gorapupmuueckas QyHKIUH, UX cBOicTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKUUH JUIsl pelIeHUs] ypaBHEHUH.

TpuroHomerpuveckas OKpPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPHUUYECKUX (PYHKLUIH
YKCJIOBOTO apryMeEHTa.

@OyHKIMOHANIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U ABIeHUsIX. I'paduku peabHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4ecKOro aHajmu3a

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3a4aHMsI IOCIEN0BATEILHOCTEH. MeToI MaTeEMaTHIECKON
UHAYKIMA. MOHOTOHHBIE M OTIPaHUYEHHBIE IOCIEA0BATEIbHOCTU. VCcTOpHsS BO3HMKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHajlu3a OECKOHEYHO MaJlbIX.

Apudmerndeckass W TreoOMeTpHYECKass mporpeccud. beckoHedyHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO yObIBAIOLIEH reoMETpUUECKO MPOrpeCCUU.
JIuneiHbIi M OKCHIOHEHLHMANbHBIM pocT. Yucno e. Popmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrPECCUU IS PELICHMsI pEAJIbHBIX 3a]1a4 IPUKJIAJHOIO XapaKTepa.

HenpepeiBable ¢GyHKIMM M HX cBoiicTBa. Toukm paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMPEPBHIBHBIX HAa OTpe3ke. MeTOo[ MHTEPBAJOB JUIS pEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (YHKLMHM /1JIs peIIeHus 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeeneHue, reOMeTpUIeCKUil U GU3NIEeCKUi
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduKy yHKINH.

[TpousBonHbIe dNeMeHTapHBIX QyHKIUH. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMITO3UIIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Oomepalny HajJ MHOXKECTBAMU M UX CBOMCTBa. [narpammser Diinepa—BeHHa.
[IprMeHeHrnEe TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Juis ONMCaHHUs pealbHBIX MPOIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTH4YeCKOro  O0ObBEKTa,  CIEACTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIbHBIE YPaBHEHMUSI.

11 KJIIACC

Yucsa v BbIYUCICHUSA

HarypaneHuble u uenple uyucia. [IpumMeHeHMe NPU3HAKOB [EIMMOCTH IEJNbIX YHCEN,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOJTyJII0, aliropuT™Ma EBKkimMAa 715 peiieHus 3a7a4 B LebIX YUCiax.

KommekcHpsle uymcna. AnreOpandeckas W TpUTOHOMETpuUuecKas (OpMbl 3amucu
KOMILIEKCHOTO YHclia. Apu(meTrndeckue onepanuy ¢ KOMIUIEKCHBIME YnciiaMu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOPJIUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCel [UIsl pemieHuss (QU3NYECKuX U
TeOMETPUUYECKUX 3a]1ay.

YpaBHeHHUsI M HEPaBEHCTBA

CucTtema 1 COBOKYITHOCTb YpaBHEHUN U HEPABEHCTB. PaBHOCMIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.



OT6Op KOpHEH TPUTOHOMETPUYECKUX YpaBHEHUH C IOMOIINBI0 TPUTOHOMETPHUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS TTOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PEILICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM U COBOKYIHOCTEH  pallMOHAJIbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPABHECHHA.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMH.

IIpuMeHeHNnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATHUYECKUX 3a7ad U
3ajjad U3 pa3MuyHbIX 00jacTell HayKM M pPEJIbHOM JKU3HU, HHTEPHpETalus MOJyYEHHBIX
pe3yJIbTaTOB.

DOyHKUUH U rpaduku

I'padux xomno3uuuu QyHkuui. ['eomerpuueckue oOpas3bsl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpauKH.

I'paduyeckue MeTOnbl pELICHUS YpaBHEHUW M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB (YHKUMH I HCCIEAOBAaHHUS NPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTHX Y4EOHBIX MPEIMETOB U peallbHOW KHU3HH.

Hayana maTreMaTH4ecKoro aHajamsa

[TpruMeHeHne TPOU3BOAHOM K UCCIEIOBAaHUIO (P)YHKLUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HauOobIIero 1 HAMMEHbIIEro 3HaYeHN I HeNTPEePhIBHOM (PyHKIIMM Ha OTpe3Ke.

IIpuMeHeHre NPOW3BOMHOM [UIS HAxXOKJIEHHsS HAWIYYIIero pPEIICHHWs B NPUKIAJHBIX
3a/7a4ax, JJIs ONpeAeNieHUsT CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOro (GopMyJioll wiu
rpauKoMm.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MHepBOOOpasHbIX. [lepBooOpa3Hble 371€MEHTapHBIX
¢yuxuii. [IpaBuna HaxoXAEHUS 1EPBOOOPA3HBIX.

Nurerpan. I'eomerpuyecknii CMbICT MHTErpaia. BeraucieHne onpenenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHne uHTErpana JUid HaXOXKICHHMs IUIOMIAAeH IMIIOCKUX ¢GHUryp ¥ 00BEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemennit nuddepeHnanbHbIX ypaBHEHH. MaTeMaTnueckoe MOAEeIUpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIIMK  OOy4YaroIIerocss Kak AaKTHUBHOTO |
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIIecTBa, MPEICTAaBICHHE O MaTEMaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NIPOLEAYyp TPaXKAAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMA WHCTHTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKONM MaT€MaTHUKH, LIEHHOCTHOE OTHOILICHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaT€MaTUKOB M POCCUMCKONM MAaTeMaTHYECKOW IIKOJIbI, MCMOJb30BAHUE ITUX JOCTH)KECHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MOBEACHHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCTbIO YYEHOrO, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peHIeHW, pacCyXIeHUH, BOCIHPHUUMUYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, perylisapHas (pu3nueckas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHSIX CIIOPTHUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYO0JI00Us, UHTEpEC K pa3iuuHbIM cdepam
pohecCHOHANBEHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MpPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBIeHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAHWE BIWSHUS COIHMAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLHMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakKTepa  JKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTH OKpYXKalolel Cpeibl, TNIAaHUPOBAHUE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIICJCTBUN TSI OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MAaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKOM JESITEIbHOCTH, ITAllOB €€ pa3BUTUS U 3HAYUMOCTHU JUI pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILIECTBIIAThH POCKTHYIO U UCCIIEN0BATENIBCKYIO ACATEIbHOCTh MHANBUIYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiiCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBECHHBIC MPU3HAKH MAaTEMaTHYECKHUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYITUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKU, OCHOBAHUA I 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBaTh W MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHUSAX, TNpeajaraTb KPUTEPUU JJIA  BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTEbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAUBATh AapPTyMEHTAIIMIO, MPUBOAWTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KJCHHS 1 BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus yd4eOHOHM 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOIXOMANUN C YYETOM CaMOCTOSITEILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3oBbie ucciegoBaTe1bCKHeE 1eHCTBHSA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIENOBATENbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBAThH
BOIPOCHI, (DUKCUPYIOIIME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHaBIMBATh HMCKOMOE M JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HUITUIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YECKOTO OOBEKTa, SBICHHS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTH 0OOOIICHUS M BBIBOJBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJIs OTBETAa Ha BOIPOC U IS
pEIICHUS 3a1a9H;

BBIOMpAaTh MH(POpPMAIUIO W3 HMCTOYHUKOB  PA3JUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBATh W HMHTEPHPETUPOBATh HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMH(pOpMalMIO, MpPEACTaBIATh €€ B pa3iMuHbIX  (opMax,
WILTIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKaTHBHbIE YHMBepcaIbHble yueOHbIe AeiicTBUS

OO0wmenne:

BOCHPUHUMATh M (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBUSIMH M LEISIMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, HdaBaTb IIOJACHCHHUA II0 XO4Yy PCIICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHLIﬁ
pe3yJbTar;

B X0Jie OOCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMbI, IPOOJIEMBI,
peraeMoil 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA TOMCK PELICHUs, COIOCTABISATH CBOM
CYXKIACHUA C CYXIACHUAMH APYIrUX YYaCTHHKOB AWajora, O6Hapy)KI/IBaTB pasiinuue U CXoAaCTBO
MO3HIINH, B KOPPEKTHOU popme HopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, HCCIEIOBAHMS, IPOCKTa,
CaMOCTOSAITENIFHO  BBIOMpaTh (opmar BBICTYIUICHHS C Y4YETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHA

Camoopranusaunmus:

COCTABJIATh IUIAH, aJIFOPUTM pEIeHHs 3a/aud, BBIOMpATh CIOCOO peleHHs ¢ YyYETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBAThH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIH HHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAaHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIEcca U pe3yJibTaTa pelleHrs MaTeMaTUYeCcKoH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSM, OOBSICHATH MPUYUHBI
JOCTYDKEHUS! WM HEJAOCTHXKEHHsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYyLIECTBAa KOMaHAHON W MHIUBUIYaJIbHOW pabOThI IpU
pelmieHMH y4yeOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMHU 4IEHAMH KOMaHJbl, OLIEHMBATh KAauyeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KpUTEpUIM, CHOPMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kjacce oOydaromuiics TMONYYUT CICAYIOIIUE MPEIMETHBIE
pe3yJbTaThl IO OTIENBbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO Kypca «AnreOpa u Havaia
MaTEMaTUYECKOT0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEYHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qKCcell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JAJIsl PEIICHUs IPUKIAIHBIX 33a/1a4 U3 Pa3JInYHbIX OTpacieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOTIKEHHBIE BBIYUCICHHS, MPaBWJIA OKPYTJCHHS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHUEM: CTENEeHb C IeJIbIM IOoKa3aTelieM, HCIO0JIb30BaTh
NOAXOANIYI0 (OpMY 3amuCH JIEHCTBUTENBHBIX YMCEN ISl PEIIeHUs MPAaKTHYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTETICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTeleM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4YHucla, ACCITUYHBIE U HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOTO apryMEHTAa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOZHO  OIEpUpPOBaTh  MOHATHSMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUA-CIIECCTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh pa3lU4yHble METOJbl DPEUICHUs pPALUOHAIBHBIX U JIPOOHO-PAIIMOHAIBHBIX
YpaBHEHUMH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEIIEHNS] HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHON, MHOTOWIEH C
HeNbIMA - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJHO ONepUpoBaThb MOHITUSIMM: CHCTEMa JIMHEMHBIX YpaBHEHUH, MaTpHIia,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATH PEAJIbHBIE CUTYAllMH C IMOMOULIBIO CHUCTEMBI
JUHEHHBIX YpaBHEHHH, HCCIeNOBaTh IIOCTPOEHHbIE MOJEINW C TOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOTYYEHHBIN pe3ybTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHHI;

BBIMOJIHATh  MIPEOOpa30oBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIorapu(pMOB il  NIpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUpPOBATH  MOHATUAMHU:  HppAaLMOHAIbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMynsl Ui IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHME, IPUMEHATh
HE00X01uMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJENIMPOBATh pEAIbHBIE CUTYallMM Ha s3bIKE anreOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBUIO 3a/auyd, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa anreOpsl.

DYyHKIUHA U TPaPUKH:

CBOOOJTHO ONEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpatHble (QYHKIMH, KOMIO3ULMs (PYHKIUH, rpaduk (QYHKIHH, BBHITOJIHATH JJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKIINM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
¢byHKIMY, HYIU QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OINEpPUPOBATH MOHATUAMU: YETHBIE U HEUETHbIC (DYHKIUM, MEPUOJUUECKUE
(GYHKLIMH, OPOMEKYTKM MOHOTOHHOCTH (YHKUMH, MaKCUMyMbl U MHUHUMYMbI (YHKIHH,
HanOoJIbIIIee M HAMMEHbIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTETEHHass (DYHKIHUS C HATypaJIbHBIM U IIEJIBIM
nokasaresueM, rpaQuk CTeNeHHON (YHKLUMU C HaTypajbHBIM U LENbIM IOKa3aTeneM, rpaduk
KOpHS N-0i CTENeH! KaK QyHKLUU 0OpaTHOH CTENEHU C HaTypaJIbHbIM [IOKA3aTeIeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBAaJpaTU4YHAs W JAPOOHO-IMHEHHAs (QyHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpHPOBATh MOHATUAMM: IOKa3aTelbHas U Jorapugmuueckas QyHKLUUH, UX
CBOMCTBA U IpadMKH, UCIIOJIb30BaTh UX I'paUKU [Tl peIlieHHs ypaBHEHUIA;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIPENEICHUE
TPUTOHOMETPHUYECKUX (DYHKIUN YMCIOBOTO apryMEHTa;

UCMOJb30BaTh Ipaduku (QyHKIUH A7 MCCIe0BaHMs MPOLECCOB M 3aBUCUMOCTEH MpuU
peLIeHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HM, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

Hauyana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMEeTpUYecKas Mporpeccus,
OeckoHeuHO yObIBaroIasi reOMETpUYEcKasi MPOrpeccHsl, JUHEHHBIN U SKCIIOHEHIIMAIbHBIN POCT,
(dopMyIIa CI0XHBIX MPOIIEHTOB, UMETh NIPEJCTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MIPUKIIAHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OIpaHMYEHHBIE I1OCIIe0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKJICHHUS] MaTEMAaTHIECKOTO aHaj3a KaK aHaun3a OECKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (PYHKIUS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH /ISl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: TiepBas W BTOpas TNPOHW3BOJIHBIC (YHKIIHH,
KacaTebHas K rpaduky QpyHKIUM;

BBIYUCIIATh TPOU3BOJHBIE CYMMBbI, IPOU3BEACHHS, YaCTHOIO M KOMIIO3UIMU JABYX
(GyHKIWH, 3HaTh IPOU3BOTHBIC JIEMEHTAPHBIX (YHKIINH;

UCTIOJTB30BaTh TE€OMETPUICCKHUIA U PU3UIECKUI CMBICI POU3BOIHON [T peIICHHS 3a/1ad.

MHuoxecTBa H JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIMU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONACAaHUS PealbHBIX MPOLECCOB
U SIBJICHUM, IPU PELICHUY 3a7a4 U3 JPYIUX YUYEOHbIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpEIeNCHHE, TEopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOLIME MpPEAMETHBIC
pe3yJbTaThl MO OTIENBbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO Kypca «AnreOpa u Havaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTy nensix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEII AJI PEIIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJIIO, 3alIUChIBATh HATypaJbHbIC YHUCIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaxX CUHUCIICHNUS,

CBOOOJHO ONEpUPOBAaTh MOHATHUAMHU: KOMIUIEKCHOE YHMCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHBIE YHCIa B aNreOpandyeckol U TPUroHOMETpHUYEcKoi (opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHus M HEpaBEeHCTBA:

CBOOOZAHO  ONEpUPOBATH  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIIEHHUS C TOMOILBIO PABHOCUIIBHBIX IIEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH NpH pelieHUH TPUTOHOMETPUUYECKOI0 YPaBHEHHUS;

CBOOOJHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATH
HE00X0IMMBbIE (POPMYITBI TSl PEIICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHU CUCTEMBI U COBOKYITHOCTEH
palMOHANIBbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOrapu(MUYECKUX YpaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbBIE, I[OKa3aTeJdbHblE, JorapuMUUecKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJEp KAILIKNE MOLYJIN U ITapaMeTPBbIL;

IPUMEHSTH TpaduuecKre METOAbI ISl PEILIEHUs] YpaBHEHUI U HEPABEHCTB, a TaKkXKe 3a/1a4y
C IapaMeTpaMy;

MOJENIUPOBaTh peaibHble CUTYallMd Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJaud, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATD MOJyYEHHBIN pe3yIbTaT.

DYyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApPHOTO UCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (DYHKITHIA;

CTPOUTh TIeOMEeTpHYecKkue oOpa3bl ypaBHEHMH M HEPAaBEHCTB Ha KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUUECKUX (QYHKIIUM;

OPUMEHATH QYHKIMU I MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana maTemaTH4yeckoro anajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO [UIsl HCCIEAOBaHHUA (QYHKIMM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJIUTh HauOOoJIbIIIee U HAUMEHbIIIee 3HaUeHUs (PYHKIINH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOAHYIO U HAXOXICHUS HAMITYyUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3aadax, IUIsl ONpPEICICHHsS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (OPMYIIOH WU rpaduKom;

CBOOOJTHO OTIEPUPOBATh MOHIATHUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA HHTETPANI, HAXOJAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne HprooToHa-
JleriOnuna;

HAXOJWTh IJIOMAIH IIOCKUX (PUTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTeMAaTHUYeCKOM MOJCIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPAaBHCHH,

peliaTh MPUKIAJHBIE 33]]a4i, B TOM YHCJIE COLHUATBbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHYECKOTO aHAIIH3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
n

KoaudecTBO 4acoB

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Bcero

KonTpoanb
Hble
padoThI

IIpakTn
YyecKue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTeibH
ble pecypchl

MHOXeCTBO

JICHCTBUTCIIBHBIX YHCE]L.
MHOTrO4JICHEL.

PanmonannHbIC 24
yYpaBHEHUS U

HepaBeHCTBA. CHCTEMBI

JIMHEWHBIX YpaBHEHUN

OyHKIUYN U TpapuKy.
Crenennast pyHKIHS C 12
LEJIBIM TTOKa3aTeIeM

Apudmernaeckuit
KOpPEHb N-Ol CTETIEHHU.
HppaunonaibHbie
YpaBHEHUs

15

Tloka3arenbHas

byHKIHS.

10
Tloka3zarenbpHbIE

YpaBHEHUSA

Jlorapudpmuueckas
byHKIHS.
Jlorapupmuueckue
YpaBHEHHUS

18

Tpuronomerpuyeckue
BBIPQ)KEHUS U YPAaBHEHUS

22

TlocnenoBaTenbLHOCTH U 10
MPOrpeccuun

OBIIEE KOJIMYECTBO

HenpepriBable GyHKINH. 20
[IpousBoHas

[ToBTOpEHME,
0000111EHNE, 5
cUCTEeMaTH3aInsI 3HaHUHN

136

YACOB 110 ITPOTPAMME

10




11 KJIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTeibH
ble pecypchl

Ne = HaumeHoBaHue
n/  pa3sgesioB H TeM Becer  Kourpoibu IpakTHyeck
I MporpaMmMal 0 ble padoThI ue padboTbl

HUccnenosanue
byHKIHA ¢
[IOMOIILIBIO

22 1

IIPOU3BOJHOM

[TepBooOpasnas u
UHTETrpal

12 1

I'padpuxu

TPUTOHOMETPHYECK

uX (QyHKIHHA. 14 1
Tpuronomerpuueck

Ue HEPaBEHCTBA

Hppanuonaibusle,
MOKa3aTeJbHbIE U

24 1
JorapupMUIECKue

HCPAaBCHCTBA

K
OMIIJIEKCHBIE 10 |

qucia

HarypanbHble u
LieJIbIE YUCIIa

10 1

Cucremsbl
paloHaIbHbIX,
UPpalMOHATBHBIX
MOKAa3aTeNIbHBIX U
JorapuGpMUUECKUX

12 1

ypaBHEHUU

3agauu ¢
napameTpamu

16 1

IToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs

16 2

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 136 10 0
I[MTPOT'PAMME




N —

CIIMCOK PEKOMEHJIOBAHHOM JIUTEPATYPBI

l'ocynapcTBeHHbIN 00pa30BaTeNbHBIN CTAHAAPT CPEAHETO 001Iero 00pa3oBaHusl.
AmumoB IIILA. Maremartuka: anrebpa ¥ Hayajla MaTeMaTHYeCKOro aHalu3a,
reometpus. Anredpa u Havaja MareMarndeckoro aHamm3a. 10-11 kmaccel: yue0. ms
001meo0pa3oBaTeNbHBIX ~ OpraHu3anuii: 0a30BBIA M yIIIyOJEHHBIH ypOBEHb /
[I.A.Amumos, FO.M. Kossarun u ap. — M.: [Ipocsemienue, 2016.

JlaKTHYecKre MaTepuasl 1Mo ajredpe U HavajnaM aHanu3a: KH. s ydanmxes 11 ki
/ M.W. llabynun, M.B. TkaueBa, H.E. ®enoposa, P.I". 'azapsu. — M.: [IpocserieHue,
2005.

TkaueBa M.B. Anrebpa n Hayana mMaTeMaTUYeCKOro aHaau3a. TemaTnyeckmne
TecTbl. 11 knacc / M.B. Tkauesa, H.E. ®egoposa. — M.: MpoceelteHune, 2011.

Tkauésa M.B. Anrebpa 1 Hauyana MatemaTnMyeckoro aHanusa. Metogunueckne
pekoMeHzaLumu. 10-11 KNnacc: nocobue Aans yuntenen
obuieobpazoBaTtenbHbix opraHmsauui / M.B. TkaueBa, H.E. ®epop. - M.

MpoceeleHne, 2011.

Oenuenko JI.S. PasHoypoBHeBble 3amaHus NI TEMAaTHMYECKUX U  HUTOTOBBIX
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