MHHWUCTEPCTBO IMPOCBEILEHUSI POCCUHCKON ®EJEPALIAM

Munucreperso 00pazoBannst H HAYKH Pecnybauku Taraperan

HenomuureabHbiil KOMHTET AIPbIICKOro MyHHIHNIAIBHOIO paHOHa

Pecnybimku Taraperan

MBOY Kaawibamckan COILL

PACCMOTPEHA
Pykosoaurens MO

3&4&1‘, Mynnanyposa 3.P.
[Iporokon Ne f
ot «29» aBrycra 2025 r.

COI'JIACOBAHA VTBEPXJIEHA

3amecTHTEIb AUPEKTOPaA eKTop

nmo YBP ";ﬁaLHHT{}Ha DX,
Ay Pacynera 3.P. ! Ipukas Ne 7%

: 295 apryera 202
or «29» aprycta 2025 T. OT «29» aBrYCTf{,,VEU-S T.

PABOYASA TIPOT'PAMMA

(ID 1168011)

yueOHOro npeamera «Ajredpa u Ha4YaJIa MATEMATHYECKOTO
aHaJIu3a. YriayO0JieHHbIN YPOBEHb)

st ooydarontuxes 10 - 11 knaccos

¢. Kaasiboam 2025



IHHOACHUTEJIbBHASA 3AIINCKA

VYueOHblil Kypc «AunreOpa M Hayalla MaTEeMAaTHYECKOTO aHAIM3a» SBISIETCS OJHUM U3 Hamboiee
3HAYUMBIX B MpPOTrpaMMe CpeAHEro ooIero oopa3oBaHusl, MOCKOJIbKY, C OJHONH CTOPOHBI, OH 00eCIeYnBaCT
MHCTPYMEHTAIIbHYI0 0a3y JUIsi M3Y4YeHHsT BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYrodl CTOpPOHBI,
(dbopMupyeT Joruueckoe u aOCTpPaKTHOE MBIIUICHHE 00YyYaIOIIUXCsl HA YPOBHE, HEOOXOIMMOM JJIsSi OCBOCHHUS
nHPOPMATUKH, 00IIECTBO3HAHUS, HCTOPHUHU, CIIOBECHOCTH H IPYTHX JUCHUIUIMH. B pamkax TaHHOTO yueOHOTo
Kypca oOydJaroluecs OBJIaJIeBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOI HayKu, KOTopas (Gpopmyiupyer
CBOM JIOCTIKEHHS B MaTeMaTHUECKOH (hopme.

VYueOHblil Kypc anreOpbl U HayaJl MaTeMaTHYECKOTO aHaju3a 3aKJIabIBAeT OCHOBY JJISl YCIELIHOTO
OBJIAJICHUS 3aKOHAMU (DU3UKHU, XUMHH, OMOJIOTHH, TOHUMAaHNS OCHOBHBIX TEHJIEHIUI pa3BUTHS IKOHOMUKHU
U OOIIECTBEHHON >HW3HH, TO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCMOJIb30BaTh UX Ul AalibHEHIIero o0pa3oBaHus U B MMOBCEAHEBHON JKU3HU. B TO
e BpeMs OBJIaiecHHue aOCTPAaKTHBIMU U JIOTMYECKH CTPOIMMU KOHCTPYKIMSAMHU anredpsl 1 MaTeMaTHUYECKOTO
aHaJlu3a pa3BUBAeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTbH, JOKAa3bIBATh
YTBEP)KJICHUS C TIOMOIIBIO HMHAYKIUM U paccyXJIaTh JEeIyKTHMBHO, HCIOJb30BaTh O0000IIEHHE U
KOHKpETH3aluIo, abcTparupoBaHue U aHaJIOTUI0, (POPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIILICHUE.

B xone m3yuenuns yueOHOro kypca «Ainredpa W Hadala MaTeMaTHYECKOTO aHAIM3a» OOydaroluecs
IIOJIy4arOT HOBBIM OMNBIT PEIIECHUS NPUKIAJHBIX 3a7ad, CaMOCTOSTEIBHOIO MOCTPOCHMSI MaTEMaTHYECKHUX
MOJCJIEH pealbHBIX CUTyallMd, WHTEPIPETAlUUN IOJYyYCHHBIX PpEIICHUH, 3HAKOMATCA C IpUMEpPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPHUPOJE, HAYKE U MCKYCCTBE, C BBIIAIOIIUMUCSI MATEMaTUYECKUMHU
OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblil Kypc o0azaeT 3HAaYUTENIbHBIM BOCITUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN peainzyeTcs Kak
yepe3 y4eOHBI Marepuan, CIoCOOCTBYIONMK (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U dYepe3
cneun(uky y4eOHOW JesATENbHOCTH, TpeOyIolmed MpOAODKUTEIbHON —KOHILEHTPAMH BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJIbTarT.

B ocHoBe meTonuku o0ydeHust anredpe U HauajgaM MaTEMaTHYECKOTO aHAIN3a JISKUT A TEIIbHOCTHBIN
MIPUHIINI 00yYEHUS.

B ctpykrype yueOHOro Kypca « Airedpa u Hauajga MaTeMaTHYeCKOTO aHAIM3a» BBICIEHBI CIIEIyIOIINe
CoJlepKaTeIbHO-MeToqudecKre TuHun: «Hucia u BeraucieHus», «OyHkuun u rpadukuy, «YpaBHEHUS H
HepaBeHCTBay, «Hawama wMaremarnueckoro ananmmsza», «MHOXecTBa U JOrMka». Bce ocHOBHbIE
COJIepKATEITbHO-METOJUUECKUE JIMHUYM H3Y4YaroTCsA Ha MPOTSHKEHUH JIBYX JIET 00yUeHHs Ha YPOBHE CPEIIHETO
o0miero od6pazoBaHus, €CTECTBEHHO AOMOJHAA APYT APYra U MOCTENEHHO HACHIIASCh HOBBIMH TEMaMU U
pasnenamu. JlaHHBIA y4eOHBIN Kypc SBISETCS HHTETPATUBHBIM, IIOCKOJIbKY 00BeIMHSET B ce0e coaepKaHue
HECKOJIbKUX MAaTeMaTH4YeCKUX TUCIUIUIMH, TAKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMAaTUYECKUN aHau3,
TEOpHsI MHOKECTB, MaTeMaTudeckas Jioruka u apyrue. [lo mepe Toro xak oOyyaromuecs: OBIaIeBalOT BCE
0oJjiee MIMPOKUM MAaTeMaTHYECKUM ammnapaToM, y HUX MOCIIE0BATEIbHO (POPMUPYETCS] U COBEPIICHCTBYETCS
YMEHHME CTPOUTh MATEMaTUYECKYI0 MOJENb PEaJbHOW CUTyallud, NPUMEHATh 3HAHUS, IMOJIyYEHHBIE IIPU
M3Y4YeHHH Y4eOHOTO Kypca, JUIsl PeLIeHUs] CaMOCTOSTENIbHO C(hOPMYIUPOBAHHON MaTeMaTHUECKON 3a/1a4uu, a
3aTe€M UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHo-MeTOAUYECKasT TUHUS «Uncia U BRIYMCICHUS 3aBepiiaeT (OpMUPOBAHHE HABBIKOB
WCTIOTB30BaHUS IEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO 00I1IIero 00pa3oBaHusl.
Ha ypoBHe cpennero ooOmiero oOpas3oBaHus 0co00€ BHHMMaHUE YIensercs (OPMUPOBAHHIO HABBIKOB



paIMoOHAaIbHBIX BEIYMCICHUH, BKIIFOUAIONIUX B ce0s MCTIOIB30BAHUE PA3IMYHBIX ()OPM 3aITUCH YUCIIA, YMEHUE
JenaTh MPUKUJIKY, BBIOIHATH MPUOIMKEHHBIC BRIUUCIICHHUS, OIICHUBATh YUCIIOBBIC BRIPAXKEHUS, paboTaTh C
MaTeMaTHYeCKMMH KOHCTaHTaMH. 3HAKOMBIE OOYyYalolmIMMCSl MHOXECTBA HATypajbHBIX, LEJbIX,
palMoOHANBHBIX W JCHCTBUTEIBHBIX YUCEN JOMOJHIIOTCS MHOXECTBOM KOMIUIEKCHBIX YHceNl. B kaxaom u3
3TUX MHOXECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE eMy crieiu(pruuecKre 3a/1a4u U oreparuu: AeJieHUue HaIlelo,
OTICpUPOBAHME OCTAaTKAMHU Ha MHOXKECTBE IIEJIBIX YHCEJ, OCOObIE CBOWCTBA pAIMOHAIBHBIX |
UppalMOHATFHBIX YHCeN, apu(METHIECKIE ONIepallii, a TAK)KE U3BIICUCHHE KOPHS HATYPaJbHOUW CTENIEHU Ha
MHOECTBE KOMIUIEKCHBIX urcell. biarogaps mociienoBaTeIbHOMY PacIIUPEHUIO KPyTa UCTIOJIb3yEeMbIX YHUCET
M 3HAKOMCTBY C BO3MOXXHOCTSIMH HMX TPHUMEHEHHUsS I pEIIeHUS pa3ludHbIX 3a1ad  (QopMHUpYETCs
MPEACTaBICHUE O €IWHCTBE MAaTEMAaTUKU KaK HAyKW M €€ POJIM B TIOCTPOCHUHU MOJIEICH peasbHOro MHUpA,
IIUPOKO MCTIONB3YIOTCSI 0000IIEeHNE U KOHKPETHU3AIIHS.

JIuHus «YpaBHEHHMS M HEPAaBEHCTBA» PEATM3YETCs Ha MPOTSLDKEHUM BCero oOyuyeHHMs Ha YpPOBHE
cpeaHero o0miero oOpa3oBaHus, MOCKOJIbKY B KaaoMm pasnene [IporpamMmbl mpenycMOTpEHO pelieHHe
COOTBETCTBYIOIMX 3agad. B pe3ynbrare oOywarolmiuecs: OBIaJEBAIOT PA3IUYHBIMU METOJAMU PELICHHS
paloHaIbHBIX, UPPALMOHAIIBHBIX, IOKA3aTENIbHBIX, JIOTAPUPMUUYECKUX U TPUTOHOMETPUUYECKUX YPABHEHUH,
HEPABEHCTB M CHUCTEM, a TaKXKe 3aJad, coaepkamux napaMmerpsl. llomyueHHble yMEHHA HIMPOKO
WCTIOJB3YIOTCS TIPU MCCIIEIOBAHUN (PYHKIUI C MOMOIIBIO TPOU3BOIHOM, TIPU PEIICHUH MPUKIATHBIX 33249 U
3aJja4 Ha HaXOo’KJAEeHUEe HauOOJbIIMX U HAUMEHbIIMX 3HAUeHUM (QyHKUMU. JlaHHAs copeprkaTelibHas JIMHUS
BKJIFOYAaeT B ceOsa Takke (OpMHUpPOBaHHME YMEHHWH BBIMONHATH pacuéTsl mo (opmynam, mpeoOpa3oBaHUs
palMOHAIbHBIX, UPPALIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, @ TAK)KE BBIPAXKECHUIM, COACPKAIINX
cTereHu W Jjorapudmsl. braromaps wu3ydeHHIO anreOpanvyeckoro MaTepuala MPOUCXOIUT HalibHeiinee
pa3BUTHE QAITOPUTMUYECKOIO M AaOCTPAKTHOTO MBIIUICHUs oOO0ydaromuxcs, (OpPMHUPYIOTCS HaBBIKU
JeTlyKTUBHBIX pacCyXJIeHH, pabOTbl C CHUMBOJBHBIMH (OPMAMHU, MPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCHUMOCTEH B BHUJE PAaBEHCTB U HEpaBeHCTB. Anredpa mpeanaraer 3QQEKTHUBHbIE MHCTPYMEHTHI IS
pelIeHns MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/]a4, HaIJIIHO AEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK
A3bIKa HAYKH.

ConepxatenpHo-MeToandeckas JuHUS «DYHKUMU U TpaQUKW» TECHO MNepeIuieTaercs ¢ JpyruMu
JUHUAMU Y4eOHOro Kypca, TOCKOJIBKY B KaKOM-TO CMBICIE 3aJaéT IOCIEeI0BAaTEIbHOCTh H3YUYECHUS
Marepuaia. 3yueHnue CTeneHHOM, TOKa3aTeIbHON, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHH, X
CBOWCTB M Tpa(UKOB, MCHOIb30BaHUE (YHKUMN U pELIeHHs 3aad U3 JIPYrHX Y4eOHBIX MpPEAMETOB H
pEaJIbHOM JKHU3HHM TECHO CBA3aHO KaK C MAaTEMATHYECKUM aHAJIN30M, TaK M C PEUICHHWEM YPaBHEHHUU U
HepaBeHCTB. [Ipu 3TOM OoblIoe BHUMaHHE yAenseTcs (OPMHUPOBAHUIO YMEHHsS BbIpaxarb (opmyliamu
3aBUCUMOCTH MEXAY Pa3INYHbIMU BEIMYMHAMU, UCCIIE0BATh OJIYUYEHHbIE (DYHKIMH, CTPOUTh UX I'padUKU.
Marepuain 3Toi conepKaTeJIbHON JIMHUY HALIEJICH HA pa3BUTHUE YMEHHN U HaBBIKOB, II03BOJISIOIINX BBIPAXKATh
3aBUCHMOCTH MEXJy BEJIMYMHAMU B pa3IMyHON (opme: aHAIUTHUYECKOW, rpaduueckoil u ciaoBecHoil. Ero
U3yYEHHE CIIOCOOCTBYET PAa3BUTUIO AJTOPUTMHUYECKOTO MBIIIICHUS, CHOCOOHOCTH K OO0OOIIEHHIO U
KOHKpETH3alluH, UCIIOJIb30BAHUIO aHAJIOTUH.

COILGp)KaTeJ'II)HaSI muHnsa «Hagama MaTeMaTHYecKoro aHalim3a I03BOJISCT CYHICCTBCHHO PAaCIIUPHUTH
KPpYT KaK MaTEMaTUYICCKHNX, TaK U IIPUKIIAJHBIX 3a1a4, JOCTYIIHBIX O6y‘laIOH_[I/IMC$I, TaK KaK y HUX MOSABJISACTCA
BO3MOXHOCTb CTPOUTDH Fpa(i)I/IKI/I CJIOKHBIX q)YHKHHﬁ, OMpCACIATh UX HauOOJIbIINE ¥ HAUMCHBIIINE 3HA4YCHMUA,
BBIYMCIIATH ILIOIIaAH (1)I/Il"yp U 00BEMBI TCJI, HaXOAUTb CKOPOCTHU M YCKOPCHUS IIPOLCCCOB. HaHHaﬂ
coAcCprKaTcCiibHas JJUHUA OTKPBIBACT HOBBIC BO3SMOXKXHOCTH IMOCTPOCHUA MATCMATHUYCCKUX MoAeIeH PCAJIbHBIX
CHTyaHHﬁ, MO3BOJILICT HAXOAWUTh HaAWJIydlieCe PpCeHICHUEC B TIMPHUKIAAHBIX, B TOM YHCIC COLHUAIBHO-
OKOHOMMUYECCKHUX, 3aJaydax. 3HAKOMCTBO C OCHOBAMHU MAaTEMAaTHYCCKOTO aHAJIM3a CHOCO6CTByeT Pa3BUTHIO
a6CTpaKTHOFO, (I)OpMaHBHO—JIOFI/I‘ICCKOFO H KpCaTHBHOI'O MBIIIJICHUS, (1)OpMI/IpOBaHI/II-O YMCHI/Iﬁ paciio3HaBaTb
IPOABJICHUA 3aKOHOB MATCMATUKH B HAYKC, TCXHUKE U UCKYCCTBC. O6yanOHII/I€C$I Y3HAIOT O BbIAAIOIINUXCHA
pe3ylibTaTtax, IOJYYCHHBIX B XO€C PAa3BUTUA MATCMATHUKU KaK HAYKH, U 00 ux aBTOpax.



COI[ep)KaTeHbHO-MCTOI[I/I‘-IeCKaH auHuS «MHOKECTBa U JIOTHKA» BKIIIOYACT B ceOsl JIEMEHTHI TCOpHUU
MHOXECTB U MaTeMaTHYECKOM JIOTHKH. TeopeTI/IKO-MHOH(eCTBeHHBIe OpeACTaBJICHUA NPOHU3BIBAIOT BECH
KypcC IIKOJbHOM MaTeMaTHUKU U npeajararoTt HanOoJee YHI/IBepcaHLHHﬁ A3BIK, O6B€I[HHHIOLHHﬁ BCC Pas3iCJibl
MaTEeMaTHUKU U €€ HpHHO}KeHHﬁ, OHHU CBA3BIBAIOT PA3HBIC MATEMATUUCCKHUEC JUCHUIIIIMHBI U UX IPUIIOKCHHUA B
CINHOC 1ICIO0C. HO3TOMy Ba>XHO AaTb BO3MOKHOCTbH 06yanOH1€MYCH IIOHUMAaTb TCOpGTHKO-MHO)KCCTBCHHBIﬁ
A3BIK COBpeMeHHOﬁ MAaTEMAaTUKNU WU HUCIOJB30BaTh €r0o AJid BBIPAKCHHA CBOUX MBICTICH. ﬂpyrI/IM BaXXHbIM
MPU3HAKOM MATCMATHUKH KaK HAYKW CJICAYCT IPU3HATH CBOI\/'ICTBGHHyIO en CTPOroCThb 000CHOBaHUM H
CJIICJOBAaHUEC OHpeI[eJ'IéHHI)IM InmpaBrujiaM IIOCTPOCHHUA JOKa3aTCIILCTB. 3HAKOMCTBO C DJIEMCHTaMU
MaTeMaTHUUYE€CKON JIOTUKH CHOCO6CTByeT Pa3BUTHIO JIOTUYCCKOI'O MBIIIJICHUSA o6yqalonmxc;[, IMO3BOJIAICT UM
CTPOUTH CBOU pPACCYKJACHUA HAa OCHOBE JIOTHYCCKUX IIPaBUII, (bopMpreT HaBbIKU KPUTUYCCKOT'O MBIIIJICHUSA.

B yuebHom Kkypce «AnreOpa W Hayajga MaTEeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTU4YeCKOr0 MOJICIIMPOBAaHUs, KOTOpbIE IPU3BaHbl CHOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
MOCTPOSHHS MOJIETICH peabHbIX CUTYAIUi, HCCIETOBAHNS STUX MOJIEJICH C TIOMOIIBIO anmapaTa anreOpbl u
MaTeMaTUYECKOr0 aHaJIN3a, MHTEPIIPETALUH [T0JTyUYEHHbBIX Pe3yIbTaToB. Takue 3a7jaHus BIUIETCHBI B KaXKIbIH
U3 pa3JesloB IPOrpaMMbl, IIOCKOJIbKY BECh MaTepua y4eOHOro Kypca MHUPOKO UCIOIb3YETCs I PEIIEeHUs
OPUKIAAHBIX 3a7ad. [lpu pemeHMM peanbHBIX MPAKTHMYECKUX 3a7ad  OoO0ydarolluecs pa3BUBAIOT
HaOII0aTeNbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BATH AHAJIOTHIO,
00001aTh M KOHKPETU3UpOBaTh Ipobiemy. JlesTenpHOCTh MO (OPMHUPOBAHMIO HABBIKOB PELICHMS
MPUKIAJHBIX 337a4 OpPraHU3yeTcsl B MPOLIECCe M3YYEHHUsS BCEX TeM y4eOHOTo Kypca «Anredpa W Hayaia
MaTeMaTHYECKOT0 aHAIN3a».

Ha u3yuenue yuebHOTrO Kypca «Anredpa v Hadyajla MaTeMaTUIECKOTO aHAJIN3a» OTBOAUTCS 272 Jaca: B
10 xmacce — 136 gacoB (4 yaca B Heneno), B 11 kmacce — 136 gacoB (4 gaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Yucsia v BbIYMCICHUAS

Paunonaneupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOM, NPOLEHTHI, OECKOHEUHBIE
nepuoandeckue npoou. [Ipumenenue apoOeii U MPOIEHTOB ISl PEIICHUS TPUKIIATHBIX 337a9 U3 PAa3INIHBIX
OTpacJieil 3HaHUH U peaIbHON KU3HHU.

JleicTBuTenpHbIe Yncia. ParmoHaibHBIE W MppalMOHATIBHBIC YuCia. ApU(DMETHUYECKUE OIepanuu C
JNEUCTBUTENBPHBIMA YHCIaMU. MOIylib JCUCTBUTEIBHOTO YHCIAa U ero cBoicTBa. [IpubmmxEéHHbIE

BBIUYMCIICHUS, IPaBUJIa OKPYIJICHUS, IPUKKUIKA U OIICHKA Pe3yiIbTaTa BEIYUCICHUI.

Crenenp ¢ menbIM mokazateneM. bunom HeroTona. Mcnosnp3oBanue moaxopsimiedt GpopMbl 3ammcu
JNEHUCTBUTENBHBIX YACET ISl PELICHMS] IPAaKTUYECKUX 3a/1a4 U ITPEICTaBICHNS JTaHHBIX.

Apudmerrnueckuii KOpeHb HATYPATBHOM CTETICHH U €0 CBOMCTBA.
CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNIeM U €€ CBOMCTBA, CTENEHb C ICCTBUTEIILHBIM MTOKA3aTEIEM.

Jlorapudm uucna. Coiictsa jorapudma. JlecIiTHIHBIC U HATYPATbHBIE JIOTAPU(PMBI.



CuHyc, KOCUHYC, TaHI'€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHe}mﬂ N HEPABCHCTBA

ToxnaecTBa M TOXIECTBEHHBbIE IPEOOpa3OBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUs-CleIcTBUs. HepaBeHCTBO, penieHue HepaBeHCTBA.

OCHOBHBIE METO/IBI PEIICHUS TIETBIX U APOOHO-PAITMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB. MHOTOUICHBI
OT OJHOM IepeMeHHOM. [leneHrne MHOroujseHa Ha MHOIOWIEH ¢ ocTaTtkoM. Teopema bezy. MHorowieHsl ¢
uensiMu Koagdunmenramu. Teopema Buera.

[Ipeo6pa3oBaHust YUCIOBBIX BBIPAXKEHHM, CONEPIKALUX CTENEHU U KOPHH.

WppaunonansHele ypaBHeHHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHUH.
[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX YPaBHEHUH.
[IpeoOpa3oBanue BbIpaXEHUH, CoepKaALIUX JOrapu(PMBbI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS TOTapUPMUUECKUX YPaBHEHUH.

OcHoBHble TpuUroHomerpudeckue ¢opmyisl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUM.
PelreHne TpUroHOMETPUYECKUX YPABHEHU.

Pemenne cuctem NMHEMHBIX ypaBHEHUH. MaTpuiia CUCTEMbI JIMHEHHBIX ypaBHeHHH. OnpenennTensb
MaTpullbl 2X2, €ro IeOMETPUYECKUH CMBICI U CBOMCTBA, BBIYHUCICHHE €ro 3HAYEHMs, NPUMEHEHUE
OINIPEACIUTEINS Ul PEIICHUs CUCTEMBI JIMHEWHBIX ypaBHEHUH. PellleHne mpukiIagHbIX 3alad C IOMOIIBIO
CUCTEMbl JIMHEHHBIX YypaBHeHMH. MccinenoBaHue IIOCTPOCHHOW MOJEIM C IIOMOINBIO MATpULl U
OTIPEACIIUTENCH.

[ToctpoeHne MaremMaTHYECKUX MOJENEH peaqbHOW CUTyallud C MOMOUIBIO YPaBHEHUN U HEPABEHCTB.
[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHX 3a/1a4 U 3a/1a4 U3 pa3IMyHbIX o0iacTeit
HAayKHU U PEajbHOM KU3HHU.

DyHKIUH U rpaduKku

OyHK1Ms, crioco0bl 3a1anus GpyHKIMH. Banmuo oopaTtabie GyHkmm. Komnosunus ¢pynkuuit. ['padux
GbyHKIHH. DJIeMeHTapHbIe TpeoOpa3oBaHus rpadukoB QPyHKITHH.

O6mactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkinuu. Hymu ¢dysakoun.  [IpomexyTku
3HAKOMOCTOSIHCTBA. Y&THbIE 1 HeuéTHbIe PyHKIMH. [lepuonunueckue pynkunu. [IpoMexyTKu MOHOTOHHOCTH
¢GyHkuMu. MakcuMymbl M1 MMUHUMYMbl (QyHKuuu. HanGosbliee ¥ HauMmeHblllee 3Hau€HUs (YHKLUU Ha
IIPOMEXKYTKE.

JIuneitHast, KBaJjpaTU4Has U APOOHO-IMHEHHAs QYyHKIMU. DIIEeMEHTapHOE UCCIIEJOBAaHUE U TIOCTPOCHUE
UX TpauKOB.

CrenenHasi GyHKIMSI ¢ HATYpaJIbHBIM W IIEJbIM ToKa3ateneM. EE cBoiicTBa u rpaduk. CpoiicTBa u
rpaduk KOpHS n-0i cTeneHu Kak GyHKIHUK OOpaTHOM CTENEHU C HATYPaJbHBIM [TOKa3aTeIeM.



IlokazatenbHast u norapupmMuueckas QpyHKIUH, UX CBOWCTBA U rpaduku. Mcrnons3oBaHue rpadukoB
GyHKIUH 1715 penieHus] ypaBHeHHH.

Tpuronomerpudeckass OKPYXHOCTb, OIpPEIEIEHHE TPUTOHOMETPUYECKAX (YHKIHMHA YHUCIOBOTO
apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCHMOCTH B pPEAJIbHBIX IIpolleccax U SIBICHUSAX. ['paduKu pealbHBIX
3aBUCUMOCTEM.

Hagana MmaTeMaTH4eCKOro aHaJIM3a

HOCJ’IGI{OB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHusA HOCHCﬂOBaTeHBHOCTCﬁ. MGTOI[ MaTeMaTU4eCKOM HWHAYKIH.
MOHOTOHHBIE B OIrpaHUYCHHBIC IMOCJICAOBATCIIBHOCTH. I/ICTOpI/Iﬂ BO3HHMKHOBCHUSA MAaTEMaTHYCCKOT'O aHaJIn3a
KaK aHaJIn3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckass U reoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromass reoMeTpHuecKas
mporpeccus. Cymma OecCKOHEUHO YOBIBAaKOIIECH TreoMEeTpUYeckord mporpeccud. JIMHEWHBIH U
SKCHOHEHIHAIBHBIN pocT. Yucno e. Dopmyna CIOXKHBIX MNPOLEHTOB. MCHosib30BaHWE MPOrPEeCcCUr s
pelieHus: pealibHbIX 3314 MPUKIIATHOTO XapaKTepa.

HenpepoiBHble (yHKIMU U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMOTOTHI rpadukoB ¢pyHkuuid. CBoiicTBa
(GyHKIUI HETPEphIBHBIX Ha OTpe3ke. MeTol MHTEepBajIoB JUIsl pellleHus: HepaBeHCTB. [IpuMeHeHne cBoicTB
HENpepbIBHBIX QYHKIMIHA U1 peleHus 3a1ay.

[lepBass u BTOpass mpousBoAHble (yHKIMU. OnpenencHue, reOMETPUICCKUNA U (PU3HMUYSCKUI CMBICI
MIPOU3BOTHON. YpaBHEHHE KacaTelbHOU K TpaduKy QyHKITUH.

[IpousBomubie snemMeHTapHBIX GyHKIUH. [Ipom3BogHAass CyMMBI, TNPOHW3BEICHHS, YacCTHOTO H
KOMITO3HUITUH (DyHKITHA.

MHo:xecTBa M JIOTHKA

MHoecTBO, onepaly HaJl MHOXKECTBAaMH U UX cBoicTBa. Juarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'0 anrapara Jijisl ONMCaHUs pealbHbIX IIPOLIECCOB U SBJICHUM, IPU PELICHUH 3a1a4
U3 IpYruX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTEeMAaTHYECKOTO OOBEKTa, CIEJICTBUE, JI0KA3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

11 KJIACC
Yuciia v BBIYHCICHHSA

Harypanbnble u niensie uncina. [IpuMeHeHne npu3HakoB AIETUMOCTH EIbIX YUCEeIl, HANOOIBIIHA OOIIIHiA
nenutenb (nanee — HOJl) u naumenbinee oomee kpatHoe (nanee — HOK), octatkoB 1o Moaysiio, aaropurma
EBxnuna nist peieHus 3a1a4 B LEJIbIX YUCIIAX.

KommnekcHble uncia. Anredpanueckasl 1 TPUrOHOMETpUYecKas (POpMBbI 3alMCH KOMITJIEKCHOTO YHCIIA.
Apudmernueckne omepanud ¢ KOMIUIGKCHBIMH dWCiaMu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha
KoopauHaTHOM iockoctd. @opmyna Myaspa. KopHu n-oii cteneHu u3 KOMIIEKCHOTo uncia. [Ipumenenue
KOMIUIEKCHBIX YHCeN JUIsl pelieHns (PU3MUEeCKUX U T€OMETPUUECKHX 3aj1au.



YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYNHOCTh YPAaBHEHHI U HEPAaBEHCTB. PaBHOCHIIbBHBIE CUCTEMBI U CUCTEMBbI-CIIEICTBUS.
PaBHOCHITbHBIE HEPABEHCTBA.

OT0op KOpHEW TPUTOHOMETPHUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUYECKOH OKpPY>KHOCTH.
Pemenne TpUroHOMeTpUYECKUX HEPABEHCTB.

OcHOBHBIE MCTOABI pCHICHUS ITOKAa3aTCIbHBIX U J'IOFapI/I(i)MHLIeCKI/IX HCPaBCHCTB.
OcHOBHBIC MCTOABI pCHICHUS UPPALIMOHAJIbHBIX HCPABCHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM U COBOKYMHOCTEW pAlMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPaBHEHHII.

ypaBHeHI/Ifl, HEPAaBCHCTBA U CUCTEMBI C IMapaMETpaMHu.

[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHIO MATEMaTHYECKUX 3aJad U 3ajad u3
pa3nuYHbIX 001acTell HAyKH U peanbHOM KU3HU, HHTEpIpEeTalts NOJYyYEHHbIX Pe3yJIbTaTOB.

DYyHKUNH U TPAPUKH

I'paduk xomnosuuuu ¢pyukiuii. ['eomerpuueckre oOpa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM
IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIHH, UX CBOWCTBA U TPaPUKH.

I'padmyueckue MeTonbl perieHusl ypaBHEHU U HepaBeHCTB. ['paduueckue MeTonbl pelieHus 3ajad ¢
napaMeTpamu.

Hcnonb3oBanue rpadukoB (GYHKUMN JUIS MCCIEJOBAHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

[IpumeneHne Npon3BOAHOM K HCCIe0BaHUIO (DYHKIMI HA MOHOTOHHOCTB U 9KcTpeMyMbl. Haxoxxaenne
HauOOJIBIIEr0 U HAMMEHBILET0 3HAUCHUI HeMpPepbIBHON ()YHKIIMU HA OTPE3KE.

[IpumeneHne NpoM3BOAHON ISl HAXOXACHHUS HAWIY4YILIEro pelieHHus B NPUKIAAHBIX 3ajadax, Jis
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUS Mpoliecca, 3aJaHHOro (hopMyJIIoi Wity rpapuKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MepBOOOpa3HbIX. IlepBooOpasHbie 3eMeHTapHbIX (YHKIIHI.
[TpaBwuita HaX0XICHUS TEPBOOOPA3HBIX.

WuTterpan. I'eomeTpudeckuii cMbICIT HHTETpaia. Beruncnenue onpeaenéHHoOro HHTerpaia mno Gpopmyse
Hprorona-JleiiOuuma.

[IpuMeHeHne uHTErpasa s HaX0XKICHUS TIOMAIEH IITOCKUX PUTYDP U 00BEMOB reOMETPHUUECKUX TEI.

[Tpumeps! pemenuit nupdepeHnnaNbHbIX YpaBHeHNH. MaTeMaTnyeckoe MOACTHMPOBAHUE PEaTbHbIX
IIPOLIECCOB C MOMOILBIO AU(PepeHInaNbHBIX YPaBHEHUH.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS1 VHEBHOI'O KVYPCA «AJITEBPA 1 HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) IPaKIaHCKOT0 BOCIIUTAHUA:

c(OPMHPOBAHHOCTh TPAKIAHCKOHN MO3UIMH 00yUYaIOMIErocss KaK aKTHBHOT'O M OTBETCTBEHHOTO 4JIEHA
POCCHICKOTO 00IIecTBa, MPEICTABICHHE O MaTeMaTHYeCKHMX OCHOBaX (DYHKIMOHHWPOBAHUS Pa3IUIHBIX
CTPYKTYp, SIBICHHH, NpOLEAyp TIpa)JaHCKOro oO0ImecTBa (BBIOOPBI, OMpPOCHI U JIPYroe), yMEHHe
B3aMMOJICHCTBOBATH C COLMATBLHBIMA HHCTUTYTaMH B COOTBETCTBUH C X (DYHKIMSAMH U Ha3HAUYCHHEM;

2) MATPUHOTUHIECCKOI'O BOCIIMTAHUS

c(OPMHUPOBAHHOCTH POCCHUCKOMN TPaKIaHCKON MIICHTUIHOCTH, YBAKCHHS K ITPOIUIOMY U HACTOSIICMY
POCCUICKON MaTeMaTHKHU, LIECHHOCTHOE OTHOILIEHHE K JIOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKOM
MaTEeMaTHYeCKON IITKOJIBI, WCIOJIb30BAaHUE ITUX JIOCTIDKCHUH B APYTUX HAyKaX, TEXHOJOTHUSX, cdepax
SKOHOMMKHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoa, ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI,
9THUYECKOI0 TIOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTIKEHUM HAYKU U AESITEIbHOCTHIO
y4€HOr0, 0CO3HAHUE JIMYHOT'O BKJIaJa B IOCTPOCHUE YCTOWYMBOrO Oy1yIIETO;

4) 3cTeTUYECKOT0 BOCTIUTAHMSI:

9CTCTUYCCKOC OTHOMICHUC K MUPY, BKIIFOYAA 3CTCTUKY MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ, O6’b€KTOB,
3aaa4, pemeHI/Iﬁ, paCCY)I(I[eHHfl, BOCIIPUUMYKUBOCTE K MAaTEMATHUYCCKHUM acCIICKTaM pa3JIMYHbBIX BHI0B
HUCKYCCTBA,;

5) puznveckoro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSAThH MaTeMaTUYeCKHWe 3HAHUS B MHTEpecax 3J0pOBOTO U
Oe3omacHOr0 00pasza KHM3HHM, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0pOBBIO (3710pOBOE MHUTAHUE,
cOanmaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas (u3nueckas aKTHUBHOCTB), (U3NYECKOE
COBEPILICHCTBOBAHHE MIPH 3aHATHIX CIIOPTUBHO-0310POBUTEIBHOMN IEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TpPYAY, OCO3HAaHHE LIEHHOCTH TPYIOJdIOOUs, HMHTEpeC K pa3Iu4HbIM cdepam
poeCCHOHATFHON JeSITeTbHOCTH, CBSA3aHHBIM C MaTeMaTHKOW M €€ MPHIOKEHHUSIMHU, YMEHUE COBEPIIATh
OCO3HaHHBIN BbIOOp Oynymieil mpodeccun M peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE TJIaHbl, TOTOBHOCTb
U CHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHMIO M CaMOOOpPa30BAHMIO Ha NPOTSHKEHUHM BCEW JKHM3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN NPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HAIPaBICHHOCTH;



7) 3K0JI0rMYeCcKOro BOCIIMTAHHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYphl, MOHUMAHHE BIHUSHUS COIUAITBHO-DKOHOMHYECKHX
MIPOLIECCOB HAa COCTOSIHME MPHUPOAHONM U COLMAIbHOW Cpelbl, OCO3HaHHE TIJ00aJbHOTO Xapakrepa
9KOJIOTMYECKUX MPOOJIeM, OpUEHTAIUsl HAa MPUMEHEHHE MAaTeMaTWYeCKUX 3HAHUM A penieHus 3a7ad B
00JacTH OKpYXaromie Cpenbl, IIAaHUPOBAHUE ITOCTYNKOB M OICHKM HMX BO3MOXKHBIX TOCICACTBHMA IS
OKPY’Kalolllel cpebl;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U
OOIIECTBEHHON MPAaKTUKH, MOHMMAaHUE MaTEeMaTHUYeCKONW HAayKH Kak C(epbl UelIOBEYECKOH NesATeIbHOCTH,
3TaIoB €€ PasBUTHUA W 3HAYUMOCTHU [JIsI Pa3BUTHUA HOUBUIMW3ALUK, OBJIAJICHUC A3BIKOM MATCMATHUKU H

MaTeMaTH4YeCKOi KynLTypoﬁ KakK CpCACTBOM IIO3HAHHA MHUpA, TOTOBHOCTH OCYIICCTBJISITH NPOCKTHYHO U
HCCIICA0BATCIILCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

IMo3naBaTeIbHBbIE YHHBEPCAJbHbIE YUeOHbIe e CTBHS

Ba3oBble JJornueckue aeicTBus:

BBISIBJIATE U xapaKTepmoBaTL CYHIGCTBCHHI)IC HpI/I3HaKI/I MATCMATHUYCCKUX 06’BeKTOB, HOHSITI/IfI,
OTHOIICHUN MEXAY TMOHATUAMHU, (OPMYIUPOBATH OMPECICHUS MOHATHH, YCTaHABIMUBATH CYIIECTBEHHBIH

MPU3HAK KJIacCU(DUKAIIMK, OCHOBAHUS Ui 000OIICHUS U CPAaBHEHUSI, KPUTEPUH TIPOBOJUMOTO aHAIH3a;

BOCIIPHHUMATh, (OPMYIIMPOBATEH U NMPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbIE M OTPHIIATEIILHBIE,
€/IMHUYHBIE, YaCTHbIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHBOpEuYUs: B (PaKkTax, NaHHBIX,
HAOJIOACHUAX U YTBEPKACHUAX, IPEIaraTh KPUTEPUH /TS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;

JIeJIaTh BBIBOJbI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKIFOUEHUN,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

MPOBOJIUTh CAMOCTOSITEJILHO JIOKA3aTEIbCTBA MATEMATHUYECKUX YTBEpXKICHUM (TpsiMble H  OT
MIPOTUBHOTO), BBICTPAMBATh ApPTYMEHTAIUIO, MPHUBOJIUTH MPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBLIBATH

COOCTBEHHBIE CYKIACHUA U BBIBO/bI,

BbIOMpATh crioco0 pemieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BEIOUPATH
HanboJee MOAXOAAIINN C y4ETOM CaMOCTOSITEIIEHO BBIZICTICHHBIX KPUTEPHUCB).

ba3oBble ucciaenoparelbckue AeiicTBUS:



MCTOJIb30BATh BOMPOCH! KaK MCCIIEAOBATENLCKUI WHCTPYMEHT MO3HAHUS, (HOPMYyITUPOBATh BOIPOCHI,
¢bukcupyoomuye NpoTUBOpeure, MpodieMy, yCTaHaBIMBaTh MCKOMOE U JIaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

IIPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OJKCIIEPUMEHT, MCCIENOBAHUE II0 YCTAHOBIICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro OOBEeKTa, SBICHHS, IPOIEcca, BBIABICHHIO 3aBUCHMOCTEH MEXKIy
00BEKTaMU, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOSTENbHO (POPMYIHPOBATH 0O0OIIEHNUS U BHIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
HCCIIeIOBaHUS, OIICHUBATH JIOCTOBEPHOCTh MOJMyUYEHHBIX PE3YJIbTaTOB, BEIBOJIOB i 000OIICHNUI;

MIPOTHO3UPOBATH BO3MOKHOC PA3BUTHUC ITPOLCCCA, a4 TAKIKE BbIABUTATH MPCAIIOJIONKCHHUA O €TI0 Pa3BUTUN
B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH JeUIUTHI HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX NI OTBETA HA BOMPOC W ISl PEIICHUS
3aJa4M;

BBIOMpATh MHPOPMAIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATH, CUCTEMATHU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (hOPM MpEICTaBICHUS;

CTPYKTYpUpOBaTh HH(OpMaILuIo, MpeICTaBIATh €€ B Pa3IUYHBIX (OpMax, HIUIIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCcAIbHbIE YUeOHbIE e CTBHUS

Oo01menue:

BOCIIPUHUMATH U (hOPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U LEISIMH OOIICHUS, SCHO,
TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3p€HI/15[ B yCTHBIX U IIMCBMCHHBIX TEKCTaX, JaBaTh ITOACHECHHS II0
X0Jly peIIeHHUs 3a1a4i, KOMMEHTHPOBATD MOJTYYEHHBIN pe3yJIbTaT;

B X0Jie¢ 0OCYXKJIEHHUSI 3aJ]aBaTh BOIPOCHI IO CYMIECTBY OOCYXKIaeMOH TEMbI, MPOOJIEMBI, periaeMoin
3aJa4u, BbICKA3bIBaTh UJCH, HALICIICHHBIC HA ITIOHUCK peI_HCHI/ISI, COIIOCTABJIATH CBOU CY)KHGHI/IH C Cy)KI[CHI/ISIMI/I
JIPYTHX YYaCTHHKOB JHajora, OOHApPY)KHMBaTh pPa3IMUUe M CXOJCTBO IO3MIMHA, B KOPPEKTHOH Qopme

(bopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATH PE3YyJIbTaThl pELUICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIAEAOBAHUS, IPOEKTA, CAMOCTOATEILHO
BbIOMpATh (OpMAT BBHICTYIUICHUS C YUETOM 3ajau IPE3EHTALUU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszaums:



COCTaBIISITh IUIAH, aJTOPUTM PEIICHUS 3a/1a4, BBIOMPATH CIIOCOO PEIIeHUS C YYETOM HMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BapHAHTHI PEIICHUN C
y4€TOM HOBOU MH(OPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJIEKT:

BJa/IeTh HAaBbIKAMU [103HABATEIbHOM peQUIeKCHH KaK OCO3HAHHUsS COBEpIIAaeMbIX JEHUCTBUH U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIIS TpoIiecca
U pe3yJbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

OpeABUACTbL TPYAHOCTHU, KOTOPBLIC MOTYT BO3HUKHYTH IIPHU PCUHICHUHN 3aaa4l, BHOCUTHL KOPPCKTUBLI B
ACATCIIBHOCTb Ha OCHOBE HOBBIX 06CTOHTCHLCTB, JaHHBIX, Hafl,[[eHHLIX OI_I_II/I6OK, BBISIBJICHHBIX TpYﬂHOCTCﬁ;

OLIEHUBATh COOTBETCTBHE pe3ysbTaTa LENUd U YCIOBHSM, OOBACHATh HPUYMHBI JOCTHXKEHHUS WU
HEIOCTIKEHHS PE3YIbTATOB JNESTEILHOCTH, HAXOIUTH OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAsI ACATECIbHOCTD:

MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHUIYAbHOW paOOTHI MpPHU pEIICHUH
y4eOHBIX 3aJa4, MPUHUMATH IIeJIb COBMECTHOW NEATEIHbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pactpeesiTh BUIbI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC U pe3yabTaT padoThl, 06001IaTh
MHEHHS HECKOJILKUX JIOJICH;

y4acTBOBATh B TPYMIOBBIX (Gopmax paboTel (00CyKIeHHS, 0OMEH MHEHHH, «MO3TOBBIE HITYPMBD» U
UHbIE), BBINOJIHATH CBOK YacTh PabOThl U KOOPAMHUPOBATH CBOM JEMCTBUS C APYTUMH WiIEHAMHM KOMAaH/bI,
OLIEHUBATh Ka4eCTBO CBOETO BKJIJa B OOIIWI MPOIYKT MO KPUTEPHUSIM, CPOPMYINPOBAHHBIM YUaCTHUKAMH
B3aUMOJICHCTBHSL.

IHNPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 10 ki1acce oOydarouuiics MOIYYUT CIEAYIOUIME MPEIMETHBIE PE3yJIbTaThl IO
OTJIEJIbHBIM TeMaM paboueil mporpaMMbl y4eOHOTo Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHaIu3ay:

Yucsa v BbIYUCICHUSA:
CBOOOJHO OIEPHPOBATH MOHATHIMH: PaIlMOHATBHOE YUCIO0, OCECKOHEYHAs TMEpHOAMYEcKas APOOb,
MPOLICHTBI, HPPALMOHAIBHOE YMCIO, MHOYKECTBA PALMOHAIBHBIX W JEHCTBUTEIBHBIX YHCEI, MOIYJb

JIEUCTBUTEIILHOTO YHCJIA;

MPUMEHATH POOU M MPOLEHTHI U PELICHU MPUKIAJHBIX 33/1a4 U3 Pa3InYHbIX OTpacieil 3HaHUH u
pEabHOM JKU3HH;

MPUMEHATh TPUOTMKEHHBIE BBIUMCICHUS, TMpaBUia OKPYTJCHUS, MPUKUIKY M OLEHKY pe3yJibTara
BBIUMCIICHUH;



CBO6OILHO ONCprUpOBaTh IMOHATHUCM: CTCIICHL C MCJBIM IMOKAa3aTCJIEM, UCIIOJIB30BATH MOAXOASALIYIO
(bOPMy 3aIltucu JleﬁCTBHTeHBHBIX YUCCIT IJid pCIICHUS MPAKTUYCCKUX 3aaa4 U NPEACTABIICHUS JaHHBIX,

CBOOOJTHO OTIEPHPOBATH TOHATHEM: apU(hMETHUECKUI KOPEHb HATYPaJIbHOMN CTEIICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PALIMOHATIBHBIM ITOKa3aTeleM;

CBOOO/THO OTIEPUPOBATH MOHATHAMU: JIOTapu(PM YKcia, JeCATUUHbIE U HATYypaJIbHbIE JOrapu(MBbl;
CBOOOJIHO ONIEPUPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTC€HC YMCIIOBOTO apTyMEHTa;
OIIEpUPOBAThH NOHATUAMHU: APKCUHYC, ADKKOCHHYC U APKTaHI'€HC YUCIOBOIO ApPIyMEHTA.
YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH MOHATUSAMHU: TOKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHUJIHHBIC YPABHEHUS
U yPaBHEHUA-CIIEACTBUSA, PABHOCUIIBHBIEC HEPABEHCTBA,

MPUMEHSTh Pa3UYHbIE METOJbl PEIICHUS PAlMOHAJIbHBIX M JAPOOHO-pAllMOHATBHBIX YpaBHEHUH,
MIPUMEHATHh METOJ] MHTEPBAJIOB JIJIsl PEILICHUS HEPABEHCTB;

CBOOOJHO OINEPHPOBATh MOHSATHUSMHU: MHOTOWIEH OT OJHOW MEepPeMEHHOH, MHOTOWIEH C LEeIbIMU
kod(purmeHTaMu, KOPHH MHOTOYJICHA, MPUMEHATH JEJICHHE MHOTOYJEHA Ha MHOTOYJIEH C OCTaTKOM,
teopemy be3y u reopemy Buera ans pemenus 3anay;

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: CHUCTEMa JIMHEMHBIX YpaBHEHW, MaTpuiia, OINpeAeTUTelNb
MaTpUIlbl 2 X 2 ¥ €r0 TEOMETPUUYECKHUM CMBICII, UCTIOJIb30BaTh CBOMCTBA ONPENETUTENS 2 X 2 JIsl BHIYUCICHUS
€ro 3Ha4YeHHs, MPUMEHATh OMPECIUTENHN JJs PELICHUS CUCTEMbl JTUHEHHBIX YpaBHEHHH, MOIEINPOBATH
peajbHBIe CUTyallMd C MOMOIIBIO CHUCTEMbl JTUHEHWHBIX YpaBHEHUM, MCCIIEIOBATh MOCTPOCHHBIE MOJEIU C
MOMOIIBIO0 MaTPUIL U OTIpeIeTUTENeH, HHTEPIPETUPOBATH MOTyUYEHHBIH Pe3ybTaT;

WCIIOIh30BaTh CBOMCTBA ICUCTBHI C KOPHAMM JIJIsl TPeoOpa30BaHUsI BIPAKEHUH;

BBIIIOJIHATH npeo6pasoBaHI/151 YHCJIOBBIX BBIp&)KGHHfI, coJcpKamunx CTCICHU C pPaluOHaJIbHbIM
IIOKa3aTeCJICM,;

WCIIOJIb30BaTh CBOMCTBA TOrapu(MOB ISl MPeoOpa3z0oBaHUsl TOTapU(PMUUECKUX BbIPAKECHHIA;
CBOOOZHO OINEpPUPOBATh MOHATUSAMM: HppPALMOHAIbHBIE, TIIOKa3aTelbHble U Jorapudmuyueckue
YPaBHEHUS, HAXOAUTh UX PEUICHMsI C IOMOIIBI0 PaBHOCHUJIBHBIX INEPEXOJO0B WJIM OCYIIECTBIAS IMPOBEPKY

KOpHE;

MIPUMEHATh OCHOBHBIC TPUTOHOMETpUYECKHE (OPMYJIIBI I MPeoOpa3oBaHUsI TPUTOHOMETPUUECKUX
BBIPAYKECHUI;

CBOOOJHO ONEpUPOBaTh IMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NPUMEHATh HE0OXOIUMbIe
(bopMyJIBI 1715 pEIIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJACIMPOBATH PCAJIbHBIC CUTYyallMKM Ha A3BIKC aJIr e6p51, COCTAaBJIAATb BbIPAKCHHA, YPABHCHUA,
HEPaBCHCTBA I10 YCJIOBUIO 3a/1a4n, UCCIICA0BATh IIOCTPOCHHBIC MOACIIN C UCITOJIb30BAHHUEM aIlliapara anre6pbl.

DyHKIUH U TpagUKH:



CBOOOJHO ONEpUPOBATh MOHATUSAMH: (YHKIHSA, CIOCOObI 3ajaHMs (YHKLIWH, B3aUMHO OOpaTHbBIE
GyHKIUU, KOMIO3ULNS PYHKIMN, TpaduK (QYHKIMH, BHIIOIHATE JIEMEHTapHbIe peoOpa3oBaHus rpadukoB
bynximit;

CBOOOJHO ONEpPHPOBATH MOHATUSAMM: 00JACTh ONpEAETICHNUS U MHOXECTBO 3HaUY€HUH (QyHKIUH, HYIU
(GYHKINHU, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OINEPHPOBATH MOHATUSAMH: UYETHBIE M HEYETHBIE (YHKIMH, NEpUOIUYecKHue (YHKIIHH,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKLHHU, MAKCUMyMbl U MUHUMYMBbI (YHKIIUH, HAUOOJIbIIIee U HaUMEHbIIIee
3Ha4YeHUE (PYHKLIUHU HA IPOMEKYTKE;

CBOOOMHO ONEpPUPOBATH TMOHSATHUSMU: CTEMEHHas (DYHKIHMS C HATYpalbHBIM M IEJNBIM IOKa3aTeeM,
rpauK CTEMEHHOW (PYHKIIMM C HATYpPaJIbHBIM M IIEJIBIM IOKa3aTeleM, Tpaduk KOpHS N-OM CTENEHW Kak
(byHKIIUU 00paTHOM CTENEeHU ¢ HaTypaIbHBIM MTOKa3aTeNIeM;

ONEpUPOBATh MOHATUSAMU: JIMHEHHAs, KBaJpaTW4yHas M JpOOHO-TMHEWHass (YHKIMH, BBINOIHATH
9JIEMEHTAPHOE UCCIIEIOBAHNE U TOCTPOEHHE UX I'Pa(UKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IMOKa3aTeNbHast U Jorapupmuueckass (pyHKIUH, UX CBOHCTBA U
rpaduKu, UCIOIB30BATh UX I'PapUKH JUIsl PELICHHs yPaBHEHUIA;

CBOOOZHO  OMNEpUPOBATH  MOHATUSMHU:  TPUTOHOMETPUYECKAss  OKPYXKHOCTb,  ONpEIENICHUE
TPUTOHOMETPUYECKUX (YHKLUH YUCIOBOIO apryMEHTa;

UCIIOJIb30BaTh Tpauku PyHKIUHN ISl MCCIIeJOBAHUS NPOLIECCOB U 3aBUCUMOCTEH MPH PELICHUH 33134
U3 JpYrux Yy4deOHBIX TPEJAMETOB M pEaTbHON JKU3HHU, BBIpaXaTh (OpPMYJaMH 3aBUCUMOCTH MEXIY
BEJINYUHAMU;

Havana maTeMaTH4ecKoOro aHajam3a:

CBOOOJIHO OTIEpUPOBATH MOHATUSAMU: apu(PMETHUECKass U TeOMETpUUYecKas mporpeccusi, 06CKOHEUHO
yObIBaroIas T€OMETpUYECKasi MPOrPeccus, JTUHEWHBI M SKCHOHEHIHUATbHBIA POCT, (opMylia CIOKHBIX
MPOLEHTOB, UMETH MPECTABICHUE O KOHCTAHTE;

HCMOJIb30BATh MPOTPECCUH JIJISI PELIEHUS] PEAJIBHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa;

CBOOOHO OMEPUPOBATH MOHATUSMHU: MOCIIEOBATEILHOCTD, CIIOCOOBI 3aJJaHMsl TTOCIEI0BATEIILHOCTEH,
MOHOTOHHBIE Y OTPaHUYEHHBIEC IIOCIEA0BATEIBHOCTH, IIOHMMATh OCHOBBI 3apOXKIACHUS MATEMAaTUYECKOIO

aHaIM3a Kak aHajau3a 0ECKOHEUYHO MaJIbIX;

CBOOOJHO OMNEpUPOBaTh MOHATUSAMH: HENpepbIBHbIC (DYHKIMH, TOUYKH pa3pbiBa Tpaduka (yHKIHH,
acUMINTOTHI rpaduka QyHKIMH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKIHS, HETpephlBHAs HAa OTPE3Ke, MPUMEHSITh CBOWCTBA
HenpepbIBHBIX QYyHKIMH U1 peleHus 3aad;

CBOOO/IHO ONIEPUPOBATH MOHATHAMU: IIEPBasi U BTOpast MPOU3BOIHBIC (DYHKIINH, KacaTeIbHas K rpaguKy
GbyHKIUY;

BBIYUCIIATh NPOM3BOJHBIE CYMMBI, NMPOU3BEICHHS, YACTHOTO M KOMITO3UIMU JBYX (DYHKIMHA, 3HATh
IIPOU3BOIHBIE AIEMEHTAPHBIX (PYHKLINI;



HCIOJIb30BaTh TEOMETPUUYECKUN U (PU3UIECKUI CMBICI TPOU3BOTHOM JUISI PEIICHUS 3a/1a4.
MHo:xecTBa M JIOTHUKA:
CBOOOHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEpallii HaJl MHOKECTBAMU;

WCIIOIh30BaTh TEOPETHUKO-MHOXKECTBEHHBIN arlmapaT JJisi OMUCAHUsSI PEATbHBIX TPOIECCOB U SIBICHUH,
MIPH PEIICHUH 3a]a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBO60)IHO ONepupoOBaTh IMOHATUAMHU: OINPCACICHHUEC, TCOPEMd, YPaBHCHUC-CIICACTBUC, CBOMCTBO
MaAaTEMaTU4ICCKOI O O6T)€KT3., A0Ka3aTCJIbCTBO, PABHOCUJIBHBIC YPABHCHUA U HCPABCHCTBA.

K xonny obyuenus B 11 kjaacce oOydaromuiics MOJYyYUT CIEAYIOIINME MPEIMETHbIE PE3yJbTaThl IO
OTJEeNbHBIM TeMaM pabouell mporpaMMbl yueOHOTo Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOro aHaIu3ay:

Yuciaa 1 BLIYMCJIEHUA:
CBOOOJTHO OTIEPUPOBATH MOHATHIMU: HATYPAIBHOE M IIEJI0€ YHCII0, MHOYKECTBA HATYPaIbHBIX M IEITBIX
4KCcell, UCII0JIb30BATh NpU3HAKU AenuMocTH Lenbix yrces, HOJl 1 HOK HaTypasibHBIX uncen i peleHus

3a/1a4, IPUMEHSTh anroput™ EBkiuma;

CBO6OI[H0 OICpHUPOBATH MOHATUEM OCTATKaA IO MOAYJIIO, 3aIIMChIBATh HATYPAJIbHBIC YHCJIa B PA3JIMYHBIX
NO3MIIMOHHBIX CUCTEMAX CUMCICHUA,

CBOOOJHO OIEPUPOBATH MOHATHUAMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX YHCEll,
MPEJCTAaBIATh KOMIUIEKCHBIE 4YHC]Ia B aireOpandeckod W TPUTOHOMETPUYECKOH (opme, BBINOIHATH
apupMeTHYeCKUe onepaluy ¢ HUIMU M N300pakaTh Ha KOOPIMHATHOM MJIIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBO60)IHO ONCpHUpOBaATh IMOHATHAMHU: HUPPALUOHAIBHBIC, II0KA3aTCIbHBIC U J'IOl"apI/I(i)MI/ILIGCKI/IC
HCPABCHCTBA, HAXOAUTDb UX PCHICHUS C IIOMOIIBIO PABHOCUJIBHBIX IIEPEXOJ0B,

OCYHIECTBIISATH OTOOp KOPHEH IMPU PEIIeHUH TPUTOHOMETPUUECKOTO YPABHEHHUS,

CBOOOZHO ONEpUPOBATh MOHATHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, NMPUMEHSATh HEOOXOIUMBIE
(hOpMyIIBI I71S1 pEIIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABCHCTB;

CBO60)IHO OIICpHUPOBATH TMOHATHUAMHU: CUCTEMA U COBOKYIIHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIBHBIC CHUCTEMBI W CUCTEMBI-CIICACTBHA, HAXOJAUTH PCHICHHUA CHUCTCMbI U COBOKyHHOCTGfI
PpadruoOHAJIbHbIX, HPPALIUOHAJIBHBIX, IIOKA34aTCIbHBIX U J'IOl"apI/I(l)MI/I‘ICCKI/IX ypaBHeHI/Iﬁ 1 HCPaBCHCTB,

pewaTthb paluOHaJIbHBIE, UpPpaLMOHAJIBHEIE, [I0Ka3aTelbHBIE, JorapupmMuyecKue u
TPUTOHOMETPUYECKUE YPABHEHMS M HEPABEHCTBA, COJIEP KAILME MOLYJINA U ITapaMeTPbL;

IPUMEHATh TpapHUuecKue METOAbI Ui pEIIeHUs ypaBHEHMH M HEPaBEHCTB, a TakXke 3a7ad C
rapamMeTpamu;



MOJICTTUPOBATh pEAIbHbIE CHUTYallud Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKCHUS, YPABHCHHS,
HEpaBEHCTBA U HX CHUCTEMBI MO YCJIOBUIO 3aJauM, MCCIE0BATh IMOCTPOCHHBIE MOJENIN C MCIOIb30BaHUEM
anmapara anreOpbl, UHTEPIPETUPOBATH MOJYICHHBIN pe3yNbTar.

DOyHKINH U TpapuKu:

CTpOUTHh TpadUKU KOMIIO3ULMU (PYHKIHUN C MOMOIIBIO 3JEMEHTAPHOTO HCCIEIOBAHUS M CBOWCTB
KOMITO3UINH IBYX (DyHKIIU;

CTPOUTH T€OMETPUIECKIE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HA KOOPAUHATHOMN TIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

NPUMEHATH (PYHKIIUH [T MOJICIIMPOBAHUSI U UCCIICIOBAHHS PEATIbHBIX MTPOIIECCOB.

Hayana MmaTeMaTH4eCKOro aHAJIN3A:

WCIOJIb30BaTh MIPOU3BOTHYIO JUISI HCCIIE0BaHUs (DYHKIIMU HA MOHOTOHHOCTB U 3KCTPEMYMBI;

HAXOJUTh HAUOOJbIIICe U HAUMEHbIIIee 3HAYCHHS (PYHKIIMH HEMTPEPHIBHON HA OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO JJIsi HAXOXKIECHUS HAUIYUIIETrO PEIIeHUs B MPUKIAJHBIX, B TOM YHUCIE
COIMAIIEHO-)KOHOMHYECKUX, 3a/lavyax, JJIs OINpEeNeeHUs] CKOPOCTH M YCKOPEHHS Mpoliecca, 3aJaHHOTO
bopmyoit unu rpadhuKkoM;

CBOOOJHO ONEpPHpPOBATh MOHATUSAMM: IEpBOOOpa3Has, ONpeAeAEHHBIH HWHTErpajg, HaXOAUTh
NepBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMIA U BBIYUCISATH HHTETpai 1o popmyne Herorona-JleiiOnuma;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 00BEMBI TEJT ¢ TOMOILBIO HHTETPaa;

WMETh MPEJACTAaBIECHUE O MaTEMaTUYECKOM MOJCJIMPOBAHUM HAa IPUMEpPE  COCTaBJICHUS
mudepeHInaTbHBIX YPaBHEHUIH,

peliaTh MPUKIIAJHBIC 3ada4d, B TOM YHCJIIC COUHUAJIBbHO-OKOHOMUYCCKOI'o U (1)I/I3I/I‘ICCKOFO XapakTepa,
CpeaCTBaM MAaTEMATUYICCKOI'O aHaJIn3a.



