Pabouasi nporpamMmma yuye0HOro kypca «Ajredpa 1 Hayajia MATeMaTHYeCKOI0 aHAJIN3a»
0a3oBoro ypoBHs aJs1 ooyyammmxcst 10-11-x kiaccos

IHosicHUTEeABbHAA 3aAIIMCKA

Pabouas mporpamma yueOHOT0 Kypca «Anredpa 1 Hadama MaTeMaTHYECKOTO aHAIN3a
6azoBoro ypoBHs st oOyuatonuxcst 10-11-x kimaccoB MBOY «Cpennsist
obmeobpaszoBarenbHas mkoja Ne 12» paspaboraHa B COOTBETCTBHH C TPEOOBAHUSIMU.

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Denepaununy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnn GeaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTeIBLHOIO CTaHAapTa CpeIHEero ooiero 00pa3oBaHus»
(c U3MEHEeHUAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 371 «O6 yTBep:xaeHuu ¢eaepaibHOi
00pa3zoBaTenbHON MPOTrpaMMBbl CPETHET0 00IIET0 00pa30BaHUSY,

o mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3aIliH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM
Ha4YaJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHHS U O0YYCHHUS, OTABIXA U O3[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOPMaTUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
6e3omacHocTH U (M) O€3BPEAHOCTH TS YeoBeka (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 28.01.2021 Ne
2;

e KOHIICTIIIMU PA3BUTHUSI MATEMATUYECKOTO 00pa30BaHMUs, YTBEPKACHHOMN
pacniopspxerneM IIpaButenscTBa ot 24.12.2013 Ne 2506-p;

e yueOHOro MjIaHa cpeHero oouero o0pa3oBaHus, yTBepkKIEHHOIO IPUKA30M
MBOY «Cpennsis obmeodpazoBatensHas mkona Ne 12 ot 31.08.2023 Ne 175 «O6
YTBEP)KJIEHUH OCHOBHON 00pa30oBaTeIbHON MPOrpaMMBbl CPEHETO OOIIETOo
00pa3zoBaHUs»;

e (enepanbHOl paboueil mporpaMmbl yueOHOTO Kypca «Anredpa 1 Havana
MaTeMaTHYECKOTO aHAJIN3ay», KOTOPHIH BXOJUT B COCTAaB y4eOHOTO MpeaMeTa
«MareMaTuka.

PaGouas nmporpamma opreHTHpOBaHa Ha 1[eeBbIe TPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHON pabodei mporpaMMe BOCIIUTaHUA U B paboueit mporpamme BocnuTanus MbOY
«Cpemnsist obmeoopazoBareabHas mkoiga Ne 12y,

Pa6ouas nporpamma yuebHOro kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHAIIN3a)
6a3o0Boro ypoBHs i oOyyaromuxcs 10-11-x kiaccoB pa3paboTaHa Ha OCHOBE
denepanrbHOTO roCyIapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAApTa CPETHETO OOIIETO
00pa3oBaHMsl, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBABISIEMBIX K
MaTeMaTU4eCKOMY 00pa30BaHUIO, U TPAIUIIUA POCCHIICKOTO 00pa3oBaHus. Peanu3amms
IporpamMMbl 00ecreurnBaeT OBJIaIeHHE KIFOYEBBIMH KOMIETEHIUSMH, COCTABISIOIIUMHU



OCHOBY IJIsI CaMOpPa3BUTUSA U HCIIPCPBIBHOT'O 06pa3OBaHI/I}I, OCJIOCTHOCTD O6H.[€KyJII:TypHOFO,
JIMYHOCTHOTO M ITO3HABATCJIIBHOT'O PA3BUTHA JIMYHOCTHU o6yqa}onmxc;1.

Kypc anreGpbl 1 Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY Ul YCIEIIHOTO
OBJIA/ICHUS 3aKOHAMU (PU3UKH, XUMHUH, ONOJIOTUH, TOHUMAaHHSI OCHOBHBIX TEH/ICHIUI
HSKOHOMHKH U 0OIIECTBEHHOH JKNU3HH, 103BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO UCIOIB30BATh UX B TIOBCEAHEBHOM
KU3HU. B TO ke BpeMs oBiiaieHne aOCTPaKTHBIMU M JIOTHYECKU CTPOIMMHU
MAaTE€MaTHYECKUMHU KOHCTPYKIUSAMU Pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTb YTBEP:KJICHHS, UCIIOJIb30BaTh 0000IEHNE U KOHKPETH3ALHIO,
abcTparupoBaHue W aHAJIOTUIO, POPMHUPYET KpeaTHBHOE M KPUTHUYECKOE MBbIIIeHHE. B Xo1e
U3y4deHHs aareOphl M Hayall MaTeMaTHYECKOro aHallu3a B cTaplleil KoJe yJauecs
IIOJIy4alOT HOBBIM OIBIT PELICHUs IPUKIIAIHBIX 3a1a4, CAMOCTOATEIBHOIO IIOCTPOCHUS
MaTEMaTHYECKUX MOJIEJIEH PEalIbHBIX CUTYallui U MHTEPIPETALUU MOJIYyYCHHbBIX PELICHUH,
3HAKOMSATCA C IPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U B
UCKYCCTBE, C BBIIAIOIIMMUCSA MAaTEMaTUYECKUMHU OTKPBITUSAMU U UX aBTOPaMH.

Kypc obnagaet 3HaUNTEIbHBIM BOCIIUTATENbHBIM [IOTEHIIMAIOM, KOTOPBIN peanu3yercs Kak
yepe3 yueOHbIi MaTepua, CiocoOCTBYOUMHI (OPMUPOBAHUIO HAYYHOTO MUPOBO33pEHUS,
TaK ¥ 4epe3 cneunpuky yaeOHOH IesITeNbHOCTH, TPEOYIOIIel CaMOCTOATEIbHOCTH,
aKKYpaTHOCTH, IIPOJIOJKUTENIBHON KOHLIEHTPAllMd BHUMAHUS U OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN pe3yJIbTar.

B ocHOBe MeTonMKu 00ydeHHsI anreOpe U HayajlaM MaTeMaTHISCKOrO aHan3a JICKUT
JeSITeNIbHOCTHBIN MPUHIUI O0yYEHUSI.

Crpykrypa Kypca «Anredpa u Hauyajga MaTeMaTUYECKOTO aHaJIN3a» BKJIIOYAET CIEAYIOIINe
CoJlep KaTeIbHO-METOJMUecKue TUHUM: «HUncna 1 BerUcaeHus», « DyHKIUN U rpaduKu,
«YpaBHEeHHS U HepaBeHCTBay, «Hauana MaremaTrueckoro aHanuzay, «MHOXecTBa U
Joruka». Bce 0CHOBHbBIE COEPKATENIBHO-METOANYECKHAE JTMHUH U3YIar0TCs Ha MIPOTSKEHUU
IBYX JIET 0Oy4eHHs B CTaplIel MIKOJE, ECTECTBEHHO JOMOIHAS APYT ApYyra U NOCTEIEHHO
HACBIIAsICh HOBBIMU TEMAMH U pa3zenaMu. /JJaHHBIN Kypc SBIISETCS UHTETPATUBHBIM,
IOCKOJIBKY 06’BGHI/IH$I€T B cebe COACPIKAHNEC HCCKOJIBKUX MAaTEMAaTUUICCKHUX JACHUILINH:
anreOpa, TPUTOHOMETPHS], MATEMAaTUYECKUN aHaIu3, TeOpUsi MHOXKeCTB U 1p. I1o Mepe Toro
KaK ydJalyecs: OBJIaZIeBaloT Bce Oosiee MMPOKUM MaTeMaTUYECKUM annaparoM, y HUX
MOCJeI0BaTeNbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMATUYECKYIO
MOJIETb peabHON CUTYyalluu, IPUMEHSAThH 3HAHUS, TOJTYYEHHbIE B Kypce «Anredpa 1 Havyaja
MaTEeMaTHYECKOT0 aHAIN3ay, Ul PELIEHUs] CAMOCTOATENBHO C(hOPMYIMPOBAHHOM
MaTeMaTHUeCKON 3aaa4H, a 3aTEM UHTCPIPETUPOBATH HOHy‘ICHHLIfI pE3yiabTar.

CopepxarenbHO-MeToIMYecKas TMHUS «Huca u BEIUMCICHUS 3aBepIaeT (OpMUPOBaHHE
HAaBBIKOB UCIIOJIb30BAaHUS JIEHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIIO HAYaTO B OCHOBHOM HIKOJIE.
B crapiueit mkosne ocoboe BHUMaHHE yAeIsSeTCsl POPMUPOBAHUIO TPOYHBIX
BBIUMCIIUTENILHBIX HaBBIKOB, BKIIOYAIONINX B ce0s MCIOJIb30BAaHUE PA3IMYHbBIX (JOPM 3alHCH
JEUCTBUTEIBLHOTO YUCIIA, YMEHUE PALIMOHAIBHO BBINOJIHATH JIEUCTBUS C HUMH, JI€J1aTh
MPUKUIKY, OLIEHUBATh pe3ynbTaT. OOydaromnmecs moayJaloT HaBBIKU TPUOIKEHHBIX
BBIYMCIICHHH, BBITIOJTHEHUS JEHCTBUN ¢ YUCIIAMH, 3alTMCAHHBIMU B CTaHJapTHOU (hopme,
WCIIO0JIb30BaHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKEHUN.



JIunus «YpaBHEHUS U HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHUH BCEro 00y4eHHS B
CTapllel IIKOJIE, IOCKOJbKY B KaXK/I0M pa3/iese NporpaMMbl IPEAYCMOTPEHO pEeLICHUE
COOTBETCTBYIOLIHX 3a7a4d. OOyJaromuecs OBIaeBalOT Pa3IMYHBIMU METOIAMH PEILICHHS
LEeNbIX, PAllMOHATbHBIX, HPPALUOHAIBHBIX, TOKA3aTENbHBIX, JIOrApUPMUIECKUX U
TPUTOHOMETPUUECKUX YPaBHEHUM, HEPaBEHCTB U UX cucreM. [lonydeHHble yMeHus
MCIOJIb3YIOTCS IPU UCCIIEIOBAaHUU (YHKIIHH C TOMOIIBIO TPOU3BOJHON, PELICHUH
MPUKIIAJHBIX 33124 U 33]]a4 Ha HaXO0XKJICHHE HanOOIbIINX U HAMMEHBIINX 3HAYCHUN
¢bynkun. JlanHas coneprxaTenbHas JMHUS BKIIOYaeT B ce0s Takke GOpMUPOBAHUE YMEHHM
BBITOJIHATH PacdeThl 0 (opMysaaM, IpeoOpa30BaHus EIbIX, PALMOHATBHBIX,
HMPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, @ TAK)KE BBIPAXKEHUH, COAEPKALLINX
cTerneHu u jorapudmel. brarogaps n3ydeHuto areOpandeckoro Marepuasia npoucXoauT
JalbHelIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHUS yJaIluXcs,
(bopMHPYIOTCSl HABBIKU JCTYKTHUBHBIX PACCYXICHUH, pabOThI ¢ CAMBOJIBHBIMH (hOpMamH,
MIpeICTaBICHHs 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BUJIE PAaBEHCTB M HEpaBEHCTB. Anredpa
npeuiaraet 3G PpeKTUBHbIE HHCTPYMEHTHI 7Sl pEIICHUS PAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK SI3bIKa HAYKHU.

ConepxatenbHo-MeToandeckas TMHUA «DyHKINUU U IpadUKU» TECHO NepeIuieTaeTcs C
JOPYTMMU JIMHUSMHU KypcCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33J1a€T IIOCIIEI0OBATEIbHOCTh
W3YYCHHS MaTepuaia. M3ydeHue cTerneHHoH, MmoKa3aTeaIbHOM, JJorapuMUIeCcKOl 1
TPUTOHOMETPUUYECKUX (DYHKLMH, X CBOMCTB U Ipa)MKOB, UCIOIb30BaHUE (PYHKIUH 15
pelIeHus 3a/1a4 U3 IpYruxX yueOHbIX IPEIMETOB U PeaIbHON XKU3HU TECHO CBA3AHO KaK C
MaTEeMaTUYECKUM aHAIM30M, TaK U C PEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu aToM
OoJpII0€ BHUMAaHUE yaeseTcs (POPMUPOBAHHUIO YMEHUS BBIpaKaTh popMysiaMu
3aBHCUMOCTH MEX/y pa3IMYHbIMU BETMUMHAMHU, UCCIIEI0BATh MOJy4YeHHbIE (DYHKIIUH,
CTpOUTH UX Tpaduku. Marepuan 3Toii coaepKaTeIbHON JIMHIH HAIleJIeH Ha pa3BUTHE
YMEHUH U HAaBBIKOB, ITO3BOJISAIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY BEIMYUHAMU B
pa3nu4HOM opMme: aHATMTUUECKOH, Tpadudyeckoil u cioBecHou. Ero nzyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUECKOTO MBILIUIEHUS, CIOCOOHOCTH K 0000IIEHUIO U
KOHKPETH3aLlMH, UCIIOJIb30BAHUIO AHAJIOTHM.

ConepxarenbHas nuHuA «Havana MaTeMaTnyeckoro aHaan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYECKUX, TaK M MPHUKJIAAHBIX 3aj1a4, TOCTYIHBIX
00y4aroImuMcs, Y KOTOPBIX MOSBIISIETCS] BO3MOYKHOCTD UCCIIEIOBATh U CTPOUTH TPaPHKH
GyHKIMH, onpeaensTh UX HanOOobIINe U HAaMMEHbIINEe 3HAU€HUs, BBIUUCIIATH TUIOMIAAN
¢uryp 1 00beMbl T, HAXOJUTh CKOPOCTH U YCKOPEHMs MpolieccoB. JlanHas

cojiep KaTeNbHas JINHUS OTKPBIBAET HOBBIE BOSMOKHOCTH MOCTPOSHUS MAaTEMaTHUECKUX
MOJIeNIeH pealIbHBIX CUTYallni, HaX0XKICHHsI HAWTYUYIIETO PEIICHHUS B MPUKIIAJHBIX, B TOM
qHcIie COLUATbHO-9KOHOMUYECKHX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOT0
aHaJIn3a CIIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaNIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUIEHUS, HOPMUPOBAHHIO YMEHUN PAacIO3HABATh MPOSIBICHHS 3aKOHOB MaTEMAaTUKU B
HayKe, TeXHUKE 1 UcKyccTBe. O0yJarommecs y3HalOT O BBIIAOIINXCS Pe3yibTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHUSI MAaTEMAaTUKH KaK HayKH, U UX aBTOPaX.

COIlep)KaTCJ'IBHO-MCTOI[PI‘ICCKB.SI nmuHHUsA «MHOXECTBa U JIOTHKa» B OCHOBHOM IIOCBAIICHA
OJICMEHTAM TCOPUHU MHOXKCCTB. TCOPGTHKO-MHO)KGCTBCHHBIG MNpEaACTaBJICHUA MMPOHU3BIBAIOT
BECh KypC IIKOJIbHOM MaTeMaTHKH U npeajiararoT HanbOoJee yHHBepcaJ'ILHLIﬁ A3BIK,
O6T)€JII/IH5IIOH_[I/H71 BCC pa3aciibl MAaTEMATUKU U €€ HpPIJ'IO)KGHPIfI, OHHU CBA3BIBAIOT PA3HBIC
MATEMAaTHYCCKUC JUCHUIIIIMHBI B €AUHOC ICJIOC. HOBTOMy BaXXHO JaTb BO3MOXXHOCTb



IIKOJIbHUKY IMOHUMATh TeOpeTI/IKO-MHO)KeCTBCHHHﬁ SA3BIK COBpeMeHHOﬁ MAaT€MaTHKU 1
HCIIOJIB30BATh €TI0 JJIA BEIPAXKCHHA CBOUX MBICTICH.

B xypce «Anrebpa 1 Hadana MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT TAK)KE OCHOBBI
MaTEeMaTHYECKOT0 MOJICTHPOBAHNUS, KOTOPBIE IPU3BAaHbI C(HOPMUPOBATH HABBIKH ITOCTPOCHUS
MOJIeTIel pealIbHBIX CUTYallUii, UCCIEOBAaHHS ATUX MOJIEJICH C MOMOIIBIO arnapara ajareopbl
U MAaTEMAaTUYCCKOI'O aHaJIn3a U MHTCPIIPCTANH ITOJTYUYCHHBIX PE3YJIbTATOB. Takue 3adaHus
BIUICTCHBI B KQKIBIH U3 Pa3/eJIOB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepuall Kypca IUpPOKO
HCIIOJIB3YCTCA AJid PCUHICHUSA NPUKIIAJAHBIX 3a/1a4. HpI/I pEeICHUHN PCAJIbHBIX IMTPAKTUYCCKUX
3aj1a4 yyalyecs pa3BUBaOT HAOII0IAaTEIbHOCT, YMEHHE HAXOUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, UCMOIB30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh MPOOIEMY.
JlesTenbHOCTh 110 (JOPMUPOBAHUIO HABBIKOB PEILICHNS IPUKIAIHBIX 3a1a4 OPTraHU3yeTCs B
IpoLIECCE U3YUEHUS BCeX TeM Kypca «AnreOpa U Hauana MaTeMaTHYeCKOro aHaIn3ay.

B yueOHOM I1aHe Ha M3yYeHHUe Kypca anreOpbl M Hayajl MaTeMaTUYeCKOro aHalIi3a Ha
0a30BOM ypoOBHE OTBOAMTCS 2 yaca B Henenro B 10-m kiracce u 3 yaca B Heenmo B 11-m
KJIacce, BCero 3a JiBa roga ooyyenus — 170 yacos.

J1a peanuzanuy mporpaMMbl UCIIONIB3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPU peai3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAILIUI0 00pa30BaTeIbHBIX MPOTrpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CpeIHEro 00IIero 00pa3oBaHus OPraHU3aUsIMH,

OCYIIECTBIISIONTUMHI 00pa30BaTEIbHYIO JIEATEIBHOCTE, MPUKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Maremaruka. AnreOpa v Hayajga MaTeMaTHYEeCKOro aHanu3a, 11 kimacc/ Mep3isk
A.T"., Homuposckuii J[.A., [Tononckuit B.b., SAxup M.C.; nox penakuueit
[Togonwsckoro B.E., O0miecTBo ¢ OrpaHM4eHHONW OTBETCTBEHHOCTHIO M3narensckuii
neHtp «BEHTAHA-TPA®»; AkiuronepHoe o0miectBo «31aTenbeTBo
"[Ipocsemienue"y;

e Maremaruka. Anrebpa 1 Hayasla MaTeMaTHYecKoro ananu3a, 10 kinacce/ Mep3isk
A.T"., Homupogckuii J[.A., [Tonouckwuit B.b., SIxkup M.C.; nmox penakuueit
[Toponsckoro B.E., O0miecTBo ¢ orpaHn4eHHOM OTBETCTBEHHOCTbIO M31aTenbekuit
ueHTp «BEHTAHA-I'PA®»; AkunonepHoe oOuiectBo «M31aTenbcTBO
"[Ipocemienue";

o <. >

DNeKTPOHHBIE 00pa30BaTEIILHBIC PECYPCHI, JIOMYIIEHHBIC K HCIIOJIB30BAHHIO IPH PeaTn3aIiuu
MMEIOIIUX FOCYIapCTBEHHYIO aKKpeIUTaIuio 00pa3oBaTeNbHBIX TPOrpaMM HadyaabHOTO
00111ero, OCHOBHOTO OOIIETO, CpEeTHETo 00IIero oOpa3oBaHms MPUKa30M MUHIIPOCBEIICHUS

ot 02.08.2022 Ne 653:

DneKTpOHHBIH 00pazoBaTenbHbIN pecypc «Jlomamuue 3aganus. CpegHee ooiiee
oOpa3zoBanue. Anreopa», 10-11 kmacc, AO «M3natensctBo "[IpocBenienue’;
Tpenaxep «O06nako 3HaHmi». Maremaruka. 10 kmace, OO0 «Duzukon Jlabdy;,
Tpenaxep «O0naxo 3HaHui». Maremaruka. 11 knace, OOO «®PuzuxoH Jlady;

o <.>



Il1aHupyemMble pe3yabTaTbl 0CBOCHUS
Y4eOHOr0o Kypca

OcBoeHue yueOHOro Kypca «Anredpa 1 Havajla MATeMaTHYSCKOTO aHATN3a JI0JIKHO
o0ecrneunBaTh JOCTHIKEHUE HA YPOBHE CPEIHETO OOIIero 00pa3oBaHus CICTYIOIINX
JMYHOCTHBIX, METAIPEJMETHBIX M PEJAMETHBIX 00pPa30BaTeIbHbIX PE3yIbTATOB!

JIMUHOCTHBIE pPe3yJIbTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro rpeamera «MareMmaTHuKa»
XapaKTEePU3YIOTC:

Fpamaﬂckoe BOCIIMTAHUE:

cOPMHUPOBAHHOCTHIO MPAXKIAHCKON TO3UIMK 00YYAIOIIEroCst Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOr0 OOIIECTBA, MPEICTABICHHUEM O MaTEMaTHICCKIX
OCHOBaX (DYHKIIHOHHUPOBAHHS PA3TUYHBIX CTPYKTYD, ABJICHH, POIEAYP IPAKIAHCKOTO
obrecTBa (BBIOOPHI, OMPOCHI U T1P.), YMEHHEM B3aUMOICHCTBOBATH C COLUAIbHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIMSIMHU M HA3HAYCHUCM.

ITaTpuoTnyeckoe BOCIIUTAHME!

Cc(OPMHPOBAHHOCTHIO POCCUNUCKOM Ipa)1aHCKOM MACHTUYHOCTH, YBAXKEHUS K MPOLLIOMY U
HAaCTOSIIEMY POCCUICKON MAaT€MAaTHKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSAM
POCCUICKUX MAaTEMaTUKOB U POCCUHCKON MaTeMAaTHUYECKON IIKOJIBI, K UCIIOJIb30BAHUIO ITUX
JOCTUKEHHUM B IPYrMX HayKaxX, TEXHOJIOTUAX, cpepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCHIICKOro HapoJa; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUSI, CBA3aHHOIO C PAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAYKU U I€ATEIbHOCTHIO YUEHOI0; OCO3HAHUEM JINYHOTO BKIJIA1a
B [IOCTPOEHUE YCTONYMBOIO OYIyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIIOYasi 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCIIPUUMYHNBOCTHIO K MATEMAaTUUECKIM
aCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTBIO YMeHI/ISI HpI/IMeHSITB MaAaTEMAaTHUUYCCKHUEC 3HAHUSA B HHTepecaX SHOpOBOFO

1 0e30macHoOro 00pasa )KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (3710poBOE
NUTaHue, cOalaHCUPOBAHHBIN PEXUM 3aHATHH U OTIIbIXA, peryisipHas (usnueckas



aKTI/IBHOCTb); (1)PI3H‘-I€CKOFO COBCPUICHCTBOBAHUS, TIPH 3aHATUAX CIIOPTUBHO-
OSHOpOBHTGJ’IBHOﬁ JCATCIBbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHUEM LIEHHOCTH TPYAOIIO0HS; HHTEPECOM K Pa3IMYHbIM
cdepam npodheccnoHaNbHON AEATEIBHOCTH, CBA3aHHBIM C MAaTEMAaTHKOHN U €¢
MPUIIOKEHUSMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD Oyaymiel nmpodeccun u
peann30BBIBATh COOCTBEHHBIE KU3HEHHBIC TUIaHBl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY 00pa30BaHHIO U caMO00Pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU,
TOTOBHOCTBIO K aKTHBHOMY YYacTHIO B PELICHUH MTPAKTUYECKHUX 3a/1a9 MaTEMaTHIECKON
HaIpPaBJICHHOCTH.

IK0JOrH4ecKoe BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUUCCKOU KYIbTYPHI, TOHUMAHUEM BIIMSHUS COIUATBHO-
HSKOHOMMYECKUX MPOIIECCOB HA COCTOSHUE MPUPOJIHOM U COIMAIBHOM Cpeibl, 0CO3HAHUEM
IJ100aJIbHOTO XapaKTepa IKOJIOTHYECKUX MPoOJIeM; OpUEHTalluel Ha IPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a7a4d B 001aCTU OKPYXKAIOIIEH Cpeibl,
TJITAHUPOBAHUS TTOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCTEACTBUM IS OKPYKAIOIICH CPEIbI.

HeHHOCTlfl HAYYHOI'0 NMO3HAHUSA !

C(l)OpMI/IpOBaHHOCTBIO MHUPOBO33pCHUS, COOTBCTCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U O6HIGCTB€HHOﬁ IIPaKTUKH, TIOHNMaHUEM MaTeMaTH4IECKOI HAaYKHM KaK
C(bepbl YeJIOBEUECKOH ACATCIIbHOCTH, 2TAIIOB €€ PA3BUTHUA U 3HAYMMOCTHU IJISA pa3BUTHA
LUBUIJIN3ALUH, OBJIAACHUEM SI3bIKOM MAaTEMaTHKU U MaTeMaTHYeCKOI KyanypOfI KakKk
Cp€ACTBOM ITO3HAHUA MHPA, TOTOBHOCTBIO OCYIIECTBIIATh IIPOCKTHYIO U UCCIIEI0BATCIIbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeranpeamMeTHbIe pe3yIbTaThl OCBOEHUS MTPOTPaMMBbI y4eOHOTO Kypca «Anredpa u Havasa
MaTEeMaTHYECKOT0 aHAIIN3a» XapaKTePU3yIOTCs OBIaICHUEM YHUBEPCATbHBIMU
MO3HABATEJbHBIMM JCHCTBUSMH, YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSAMH,
YHUBEPCATbHBIMU PETYISATUBHBIMH JICHCTBUSMHU.

1) YHuBepcanbHbIle MO3HABATEIbHbIE JICHCTBUS 00€CTICUYMBAIOT (OPMUPOBAHUE OA30BBIX
KOTHUTHBHBIX MIPOIIECCOB 00yUarOIUXCsi (OCBOCHHE METOIOB MO3HAHUS OKPYKAIOIIIETO
MHpa; MPUMEHEHUE JOTUIECKUX, HCCIIEI0BATEIbCKUX OEpaliid, YMEHUI padoTath C
uHpopMarmei).

bazosBrle jornueckue nelicTBUA.

e BBIABITH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKY MATEMaTUYECKUX
00BEKTOB, MOHATUI, OTHOLIEHUI MEXIy NOHITUIMH; POPMYIUPOBATH
OTIpeieNIeHus TIOHATHI; YCTaHABJIMBATh CYIECTBEHHBIIN MPU3HAK KIIACCHU(PHUKAIIHH,
OCHOBaHUs 111 000011IeHUsI U CPAaBHEHUS, KPUTEPUU MPOBOIUMOT0 aHAJN3a,;



e BOCHPUHUMATH, POPMYIUPOBATH U MIPEOOPA3OBHIBATH CYXKACHHUS: YTBEPAUTEIbHBIC
U OTpULIATEIIbHbIE, €JMHUYHbIC, YACTHBIE U OOLIHE; YCIOBHBIE;

e BBIABISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B
(axTax, 1aHHBIX, HAOIIOEHUAX U YTBEPXKIECHUAX; IPEUIaratb KpUTEpUN AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYUH;

e JleIaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€IyKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOYECHHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOJIUTH CAMOCTOSITEJIBHO 10KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUM
(mpsiMbIe M OT IPOTUBHOTO), BEICTPAUBATh apryMEHTAIIHIO, IIPHBOIUTH IPUMEPHI 1
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBO/IBI;

e BBIOMpATh CIIOCOO pelieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJILKO BapUAHTOB
peleHus, BEIOUpaTh Hanbo1ee NOAXOAAINN ¢ Y4ETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

bazoBrie ncciaenoBaTeabCKUe ASHCTBUS.

e HCIMOJB30BaTh BOMPOCHI KAK UCCIIEI0BATENLCKUIM HHCTPYMEHT IMO3HAHNUS;
(dopMynupoBaTh BONIPOCH], (PUKCUPYIOIINE IPOTUBOPEUHE, TPOOIEMY,
yCTaHaBIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh
CBOIO TIO3UIINIO, MHEHHUE;

e TPOBOJUTH CAMOCTOSITENILHO CILITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE T1O
YCTaHOBJIEHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00bEKTa, SIBJIEHMUS, ITpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIYy OObEKTaMH, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIICHHSI U BBIBOJIBI I10 PE3YJIbTaTaM
MPOBEJICHHOTO HAOIOICHNS, UCCIIEIOBAHMUS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB M 00OOIIECHNUIA;

e TPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE NPOLIECCA, a TAKIKE BbIIIBUTaTh
IPEJTOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c unpopmarnuei:

e BBIABJIATH Ae(PUUNTHI HHPOPMALIMH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BOIIPOC
W JUIsl pelIeHus 3a/1a4H;

e BBIOMpaTh HHPOPMALIMIO U3 UCTOYHUKOB PA3IMUHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO PA3IMUHBIX BUIOB U (HOpM
IIPEJICTaBIICHNUS;

e CTPYKTYpHpPOBaTh MH(OPMAIUIO, IPEJICTABIATH €€ B Pa3IMUHBIX opMax,
WITIOCTPUPOBATh rpauuecKy;

e OLIEHMBATH HA/IEKHOCTb HH(OPMALIUU IO CAMOCTOSATENHHO CHOPMYINPOBAHHBIM
KPUTEPHUSIM.

2) YHuBepcaibHbIe KOMMYHHKATHBHBIE JICHCTBHS 00ecreunBaoT c()OPMUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB 00YUYaOIINXCS.

OO01enue:

e BOCHPUHHUMATH U (POPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSAMH U
HEJSIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BbIpa)aTh CBOIO TOUKY 3pEHUS B
YCTHBIX U ITMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 XOAY PELICHU 3aa4H,
KOMMEHTHPOBATH ITOJTYyYEHHBIN pe3ybTar;



e B X0Je 00CYXKICHHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOI TEMBI,
po0JieMbl, peraeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIC Ha TIOUCK
pELLEHNUs; COMIOCTABIISITh CBOU CYXACHHUS C CY)KICHUSMH IPYrUX YYaCTHUKOB
Juanora, oOHapyXHBaTh pa3InyKe U CXOACTBO MO3UIMIL; B KOPPEKTHOU (hopme
(dbopMynHpoBaTH pa3HOTIACHS, CBOM BO3PAKEHUS,

e IIPEACTABIIATH PE3YyJbTaThl PELICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHUS,
IPOEKTA; CAMOCTOATEIBHO BHIOMPATh (DOpMAT BBHICTYIUICHHUS C YUETOM 33134
MpEe3eHTALUU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpynHUYECTBO:

e TIOHMMATh M UCIOJIH30BATH MPEUMYIIECTBA KOMAaHIHON U MHAWBUIYAIbHOU PabOTHI
IPU pEelIeHNU y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOM J1€ATEIbHOCTH,
IUTAHUPOBATh OPTAHM3ALMIO0 COBMECTHOM paboThI, pacrpenensaTh BUAbI padboT,
JIOTOBapUBATHCA, 00CYKIATh MPOIECC U Pe3yabTaT paboThl; 0000IIaTh MHEHUS
HECKOJILKUX JIIOJIEN;

e y4acTBOBATH B IPYIIOBBIX (opMax paboThl (00CYKIACHHUS, 0OMEH MHEHHUIA,
«MO3TOBBIC IITYPMbI» U HHBIC); BBHIIIOJIHSITH CBOKO YacTh PabOThI U
KOOPJIMHHUPOBATH CBOU JCHCTBUS C IPYTMMHU YWICHAMU KOMaH/Ibl, OLICHUBATh
KayeCcTBO CBOET0 BKJIa/1a B OOLIMI MPOAYKT IO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHS.

3) YuuBepcasibHbIC peryJissiTHBHbIE JICHCTBHS 00€CIICUMBAIOT (POPMUPOBAHHUE CMBICIIOBBIX
YCTAaHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.

CaMOOpFaHI/IBaHI/IH:

COCTABJIATH IJIaH, AITOPUTM PELICHUS 33J]auH, BBIOUpaTh CIOCO0 PEIIeHUs C y4eTOM
MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHUaHThI PELICHUH C y4eTOM HOBOM MH(pOpMAaIHH.

CaMOKOHTpOJIB:

e BIJIAJIETh HABBIKAMM IT03HABATEIbHON PeQIIEKCUM KaK OCO3HAHUS COBEPIIIAEMbIX
JeMCTBUI M MBICTUTEIBHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIAIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yJibTaTa pelieHusl MaTeMaTH4eCKON
3a/1a4y;

e TPEABUAETH TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEILICHUU 3a/]auH,
BHOCUTBH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yJIbTATa IIETH U YCIOBUAM, OOBIACHATH IPUUNHBI
JOCTHKEHUS WM HETOCTHKEHUS PEe3yIbTaTOB JESATEIbHOCTH, HAaXOIUTh OIIHOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

IlpeameTHbIC pe3yabTaThl

OcBoeHue yueOHOro Kypca «Anredpa U Hauaaa MaTeMaTHUYECKOr0 aHAJIN3a» Ha YPOBHE
cpeaHero o01ero oopazoBaHusl JOHKHO 00eCeunBaTh TIOCTUIKEHUE CIIeTyIOIIUX
MIpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!



10-1 kiaace
Yuciia v BBIYUCICHUS

OHepI/IpOBaTB IOHATHAMU. PALIUOHAIIBHOE 1 ﬂCﬁCTBHTGHBHOC YHuCJIo, OOBIKHOBEHHAs U
JACCATUYHAaA I[p06b, IMPOLCHTEI.

BremoaHATh apI/I(bMeTI/I‘IeCKI/IC onepanru ¢ paluOHAJIIbHBIMU U IIGIZCTBPITCHBHBIMH qucCJ1aMu.

BrinonHsaTe npubInKeHHbIE BEIUUCICHUS, UCTIONB3Ys IIPaBUiIa OKPYTJICHHUS, JIeJaTh
MPUKUIKY U OLICHKY Pe3yJibTaTa BRIYUCICHUH.

OmnepupoBath MOHATUSAMU: CTEIICHB C IEJIBIM ITOKa3aTelieM; CTaHIapTHas Gopma 3amucu
JEHCTBUTENBHOTO YMCIIa, KOPEHb HATypaJIbHOM CTETIEHU; UCIIOIb30BaTh MOIXOIAIIYI0 (hopMy
3allMCH IEVCTBUTEIIBHBIX YUCEI ISl PEIICHUS MPAKTUYECKUX 33/1a4 U MPECTABICHUS
JIAHHBIX.

OnepupoBaTh NOHATUSAMH. CUHYC, KOCUHYC Y TAHI'€HC IPOU3BOJIBHOIO YIJIa; UCIIOJIb30BaTh
3aMuch MPOU3BOJIBHOIO YIJla yepe3 oOpaTHbIE TPUTOHOMETPUUECKUE PYHKIIMH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

OmnepupoBaTh NOHATUSAMU: TOKJECTBO, YpaBHEHHUE, HEPABEHCTBO; L1€J10€, palluOHAIbHOE,
UppalMOHAIILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE.

BrimonHATs ipeoOpa3oBaHysi TPUTOHOMETPHUYECKUX BBIPAKEHUH U peniaTh
TPUTOHOMETPUYECKUE YPABHCHUS.

BoinonHATE IpeoOpazoBaHus LENbIX, PALMOHAIBHBIX U UPPAlMOHATIbHBIX BHIPAKEHUN U
peuniaTb OCHOBHBIE TUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALlMOHAIBHBIX YPABHEHUH U

HEpPABEHCTB.

[IpuMeHATH ypaBHEHHUS U HEPABEHCTBA JUIS PEIICHHS MAaTEMAaTHYECKUX 33]1a4 U 3a7a4 U3
pa3nuyHbIX 0071acTeil HayKH U peaNbHOM KU3HU.

MonenupoBaTh peajibHble CUTYalllU Ha 3bIKE alreOpbl, COCTaBIATh BEIPAXKEHUS, ypaBHEHMUS,
HEPaBEHCTBA 0 YCIOBUIO 3a/1a4H1, UCCIEI0BATh NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM
afmapara anreopsbl.

DyHKIUH U TPaGUKH

OmnepupoBath MOHATHAME: QYHKIIHS, CTIOCOOBI 3a1aHus GYHKIIMU, 00JIACTh OTIPEICTICHUS 1
MHOYKECTBO 3HauUeHUH (PyHKIMH, TpaduK GYHKIUH, B3aUMHO 00OpaTHbIe (Q)YHKIIHH.

OHepI/IpOBaTB MOHATUSIMU. YCTHOCTb U HCYETHOCTD (I)yHKI_II/II/I, HYyJIIn (I)YHKI_[I/II/I, IMPOMEIKKYTKHU
3HaAKOIIOCTOAHCTBA.

Hcnonb3oBatek rpaguky GyHKIMHA U1 pelieHns ypaBHEHUH.



Ctpoutb 1 unTaTh rpaduKu JIMHEHHON QYHKIINH, KBaJpaTHIHOW (DYHKIIMH, CTETICHHON
(GYHKIMH C LIETBIM OKa3aTelIeM.

Hcnonb3oBathk rpaduku QyHKUIUN U UCCIIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEN MPH
pelIeHNH 331249 U3 APYruX y4eOHBIX MPEIMETOB U peallbHOW KHU3HH; BBIPAXKaTh (POPMYITaMu
3aBUCUMOCTH MEXAY BEJIMUYMHAMH.

Hauana MaTeMaTH4eCKOI0 aHAJIH3A

OmnepupoBaTh MOHATUSMHE: TTOCIIEA0BATEIBLHOCTD, apu(hMeTHIECKasi K TeOMEeTpUIecKast
IIPOrPECCUM.

OrniepupoBaTh HOHATHSIME: OECKOHEUHO YOBIBAIOIIAs TEOMETPUYECKAst IIPOrPECCHsI, CyMMa
0ECKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3aﬂaBaTL MMOCJICAOBATCIbHOCTHU PAa3JIMYHBIMUA croco0aMu.

Hcnonb30BaTh CBOMCTBA NOCIEAOBATENIBHOCTEN U TPOTPECCUI 1JIs PELICHUS PeaTIbHBIX 3aa4
MPUKJIATHOTO XapakTepa.

MHuozxecTBa U JIOTHKA
OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEpAIlUU HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN allllapar JJIs ONUCAHUs PeaJbHbIX MIPOLIECCOB U
SIBJIGHUH, TIPU PELIEHUU 33/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.

OrniepupoBaTh MOHATHAMU: OTIPEIETICHUE, TEOPEMA, CIIEJICTBHE, TOKA3ATEIIbCTBO.
11-i xkaace
Yucaa 1 BLIYUCJIEHUSA

OHGpHpOBaTI) IMOHATHAMU. HATYPAJIbHOEC, LEJIOC UM CII0,; MCIIOJIb30BATh NPU3HAKU ACITIUMMOCTH
LEJIBIX YUCCII, PA3JIOKCHUC YHCJIAa Ha ITPOCTBIC MHOXKHUTCIIN AJI PCIHICHUA 3a1a4.

OnepupoBarh NOHATHEM: CTENIEHD C PALlMOHAIBHBIM [T0KA3aTEIIEM.

OmnepupoBaTh MOHATUSAMHU: JIorapu(M YUCIIA, TECATUYHBIC U HATYpaJbHbIE JIOTapU(MBI.
YpaBHeHHsI M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTETIEHHU I TPe0O0pa30BaHUs BEIPAKEHUI; ONEpUPOBATh MOHATUSIMU!
[I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO,; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX
YpaBHEHU U HEPABEHCTB.

BoinonHATe mpeobpazoBaHus BEIpAaXKEHHH, ColepKalIiX Jorapudmsl; orneprupoBaTh

MOHATUSAMU. JIoTapu(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; PelllaTh OCHOBHBIE THIIbI
Jorapu(MHUUECKUX ypaBHEHUI U HEPaBEHCTB.



Haxonuts pemenus mpocTeUInX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMU. CUCTEMA JIMHEWHBIX YPABHEHUH U €€ pPEIlICHUE; UCI0Ib30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH JJI PEIIEHUS PAKTUYECKUX 3a1a4.

Haxonuts pemenus NpocTeUINX CUCTEM U COBOKYITHOCTEH PallMOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

MO,I[GJ'II/IpOBaTB PEAIBHBIC CUTYyallul Ha SA3BIKE anre6pLI, COCTaBJIATH BBIPAXKCHHS, YPABHCHUA,
HCPABCHCTBA U CUCTCMBI 110 YCJIIOBUIO 3a1a4u, UCCIICA0OBATh MOCTPOCHHBIC MOACIIN C
HCITIOJIb30BAHHECM allllapara anre6pbl.

DOYyHKUMH U TPaPuKu

OmnepupoBath MOHATUSAMHE: IEpHOANYEcKast QYHKIHS, MTPOMEKYTKH MOHOTOHHOCTH
(GyHKLINHU, TOYKH SKCTpeMyMa (GyHKLIHU, HAnOoJIbllee 1 HaMMEHbIIee 3HaueHUs! (PYHKIUHU Ha
MIPOMEKYTKE; NCIIOIB30BATh UX JJISl HICCIEeIOBaHUs (DYHKINH, 3alaHHON TpauKoM.
OnepupoBarh NOHATUAMU: TpapUKU OKA3aTEIbHOM, TIOrapu(PMUUECKON U
TPUTOHOMETPHUECKUX (DYHKIMH; N300paXkaTh UX HAa KOOPIMHATHOM IIIOCKOCTH U

HCIIOJIB30BATh ISl PELICHUs YPABHEHNUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM MJIOCKOCTU TPaQUKH JTMHEWHBIX YPaBHEHUH U UCTIONIB30BaTh
UX JUIS PELICHUs CUCTEMBI TMHEHHBIX YPAaBHEHUH.

Hcnonb3oBatk rpaduku GyHKINN IS KCCIISIOBAHUS TPOIIECCOB M 3aBUCUMOCTEH U3 IPYTHX
y4eOHBIX AUCHHUIIIHH.

Hagana MmaTeMaTH4€CKOI0 aHAJIH3A

OnepupoBaTh NOHATUAMU: HEpepbIBHAs (QYHKIUS; TPOU3BOHAS (PYHKIINH; UCITIOIb30BaTh
reoMeTpHUECKUil ¥ (PU3NYECKUI CMBICI TPOU3BOAHOM I peleHns 3ajay.

HaxomuTh mpon3BoaHbIE 37IEMEHTAPHBIX (QYHKIIN, BBIYUCISATH TIPOU3BOIHBIE CYMMBI,
MIPOU3BENICHUS], YACTHOTO (hYHKIIUM.

Hcnonb30BaTh MPOU3BOIHYIO ISl HCCIEA0BaHUS (DYHKIIMU HA MOHOTOHHOCTB U 3KCTPEMYMBI,
MPUMEHSATH PE3YyIbTAThl UCCIIEAOBAHUS K IOCTPOECHUIO TPapUKOB.

Hcmons3oBaTh MMPOU3BOJHYIO JJII HAXOXKIACHUA HAWITYUIICTO PEHICHUS B ITPUKJIIAAHBIX, B TOM
YHUCJIC COIUAJIbHO-OKOHOMHUYCCKUX, 3aJavdax.

OmnepupoBaTh MOHATUSAMHU: IEpBOOOpa3Hast U MHTErpall; HOHUMATh F€OMETPUUECKUN 1
(bu3nyecKuit CMbICT UHTETpaJa.

HaxomuTs mepBooOpa3HbIe 2JIeMEHTapHBIX (DYHKIIHIA; BRIYHCIIATH HHTETpall o hopmyrie
Herorona—Jleibouuma.

PemraTs IMPUKJIAAHBIC 3a/1a4, B TOM YHCJIC COONUAJIbHO-OKOHOMHNYECKOTO U (bl/ISI/I‘IeCKOFO
XapaKkTepa, CPpEACTBAMU MATEMATUUCCKOT'O aHAJIN34a.



Copep:xkanue y4e0HOro Kypca

10-i kiace

Yucia ¥ BHIYHCICHUSA

Panmonanbhble ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHBbIE
nepuoanveckue Apoou. ApudmMernueckre onepanui ¢ paluoHaTbHBIMUA YHCIaMH,
peoOpa30BaHus YNCIOBBIX BhIpaXKeHUH. [Ipumenenue 1pobeii U NpoLEeHTOB AJIs peIIeHUs
IIPUKJIAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTpAcied 3HAHUU U pealbHOU KU3HU.
JlelicTBUTENbHBIE YKCa. PaliioHanbHble M UppallMOHAIBHBIE Yncia. ApupMeTuiecKre
OIepaLuy C JecTBUTENbHBIMU unciamMu. [IpubnmkeHHble BEIUMCIICHUS, TpaBUiIa
OKPYIJICHMS, IPUKUKA U OLICHKA PE3YJIbTATA BBIYNCICHUM.

Crenensb ¢ nenbiM nokaszaresneM. CTangapTHast popma 3anicH JeiCcTBUTEIBHOIO YHCIA.
Hcnonp3oBanne moaxo el opMbl 3aucH AEHCTBUTEIBHBIX YHCEIN IS PEIICHUS

INPAaKTUYCCKUX 3ada4 U MMPCACTABJICHNA JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JlefcTBrs ¢ apupMETHUECKUMH KOPHIMU
HATypaJbHOU CTEIICHMU.

CuHyc, KOCUHYC U TaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC
YHUCJIOBOI'O apr'yMEHTA.

YpaBHeHHsI M HEPABEHCTBA
ToxnaecTBa u TOXAECTBEHHbIE TPe0Opa30BaHUS.

[IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BhIpaKeHNH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
(bopMyIIbI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Pemrenue nensix u ApoOHO-pAIMOHAIBHBIX YPABHEHHI 1 HEPABEHCTB.

Pemenue nppannoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemienue TpuroHOMETPUYECKUX YPABHEHUH.

[IpuMeHeHre ypaBHEHUIN U HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX 3a]ad U 3a7a4 U3
pa3IMYHbIX 00JaCTel HayKH U peaIbHOM JKU3HH.

DYyHKUMH U TPapuKu

Oynk1us, crocoosl 3ananus GyHkun. ['papux Gynkuu. Bzaumuo odpaTtHble QyHKIHH.



OO6nactp ornpeeneHuss © MHOXKeCTBO 3HaueHui pynkiun. Hynmm ¢pyakmum. [pomexytku
3HAKOIMOCTOSHCTBA. UeTHbIe U HeUeTHbIE (DYHKIINH.

CrenenHas GyHKIMS ¢ HATYpaIbHBIM U LIEJIBIM TTOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHS N-i CTENICHH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPe/IeICHHE TPUTOHOMETPUUECKUX (DYHKIIHI
YHUCJIOBOT'O apT'yMEHTA.

Hauana MaTeMaTH4eCKOI0 aHAJIH3Aa

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCe0BaTeNbHOCTEH. MOHOTOHHBIE
[IOCJIEI0BATENLHOCTH.

Apudmerrdeckas ¥ TeoMeTpUUecKas mporpeccuu. beckoneuHo yObIBaromas
reoMeTrpuueckas nporpeccusi. Cymma 0€CKOHEUHO yObIBaroOIIel reoMeTpUIecKOit
nporpeccuu. Popmyiia CIOKHBIX IPOLEHTOB. MCIoap30BaHne NPOTrPECCUH IS PELICHUS
peanbHBIX 3a/1a4 MPUKJIAJHOrO Xapakrepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, onepanuu HajJ MHOkecTBamu. J(narpammel Ditnepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O anmnapara JJisi OMMCaHUs peAJIbHBIX IMPOLECCOB U SIBJICHUH, TPU

PpCUICHUHU 3a1a1 U3 APYIrux y‘Ie6HHX IpeaAMETOB.

Omnpenenenue, Teopema, CIeCTBHE, T0Ka3aTEIbCTRO.
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Yucna v BoIYMCICHUA

Hatypanbuble u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCE.

Cremnens ¢ palluoOHaIBHBIM Moka3areneM. CBOMCTBa CTETICHH.

Jlorapudm ymcna. JlecaTHdHbIE U HATYpaTbHBIE JTOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBanue BBIpAXEHUH, COAECPIKAIIMX JIOTAPU(MBI.

[IpeoOpa3oBaHue BbIpaXeHHH, COepKALIUX CTENIEHHU C pallMOHAIbHBIM MTOKA3aTEJIEM.
[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

HOFapI/I(I)MI/ILICCKI/IC YpaBHCHHA U HCPABCHCTBA.



Cucrembl TMHEHHBIX ypaBHEHUH. PelieHue npukiIaaHbX 3a7a4 ¢ IOMOIIbIO CUCTEMBI
JINHEHHBIX YpaBHCHUH.

Cucremsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ H HCPaBCHCTB.

IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKHX 3a]a4 U 3a]a4
U3 pa3iMyuHbIX 00JacTel HAyKH U pealibHOM JKU3HH.

DOYyHKUMH U TPaPuKu

Oyukuus. [lepuoguueckue Gpynkuuu. [IpomexxyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl
1 MUHUMYMBI QyHkimnn. Hanbombiiee n HauMeHbIee 3Ha4eHne (DYHKIIUN HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapUKU.

[TokazarenbHas u morapudmuueckas QyHKIUU, X CBOMCTBA U TpadUKH.
Hcnonb3oBanue rpadukoB GyHKUUN I PeLICHUS] YPaBHEHUI U TUHEHHBIX CUCTEM.
Hcnonb3oBanue rpadukoB GyHKINN I UCCIICTOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MU PELICHUH 33134 U3 APYTruX Y4eOHBIX MIPEIMETOB U peallbHOM
KU3ZHHU.

Havyana maTteMaTH4eckoro anajmsa

HenpepoiBable GyHKITMU. MeTOT MHTEPBAIIOB JIJIsl PEIICHHUS HEPABESHCTB.

ITpouzBonnas ¢pynkuuu. ['eomerpuueckuit 1 Gpu3nyecKuii CMBICI TPOU3BOAHOM.

[Tpou3zBosHbIe An1eMeHTapHbIX (yHKIMNA. DOpMyIIbl HAX0KIEHNUS TPOU3BOHON CYMMBI,
MIPOU3BEICHUS U YACTHOTO (PYHKIIMH.

[IpumeHeHne MPOU3BOTHON K HCCIETOBAHUIO (DYHKIIMN HA MOHOTOHHOCTB U KCTPEMYMBI.
Haxosxnienne HanOobIIero 1 HAMMEHBIIETO 3HaUeHUs (PYHKITUU Ha OTPE3KeE.

HpI/IMeHeHI/Ie HpOI/ISBOI[HOI\/JI JJI HAXOKACHW A HAUJTYYIICTO PCIHICHUA B IPUKIIAIHBIX 3a1a4ax,
IJI OIIPEACIICHUST CKOPOCTH MPOoNHECCa, 3a1aHHOTO (I)OpMYJ'IOI\/'I niIn l"pa(l)I/IKOM.

IlepBooOpaznas. Tabnura nepBooOpa3HbIX.

HHuTerpait, ero reoMeTpuueckuii U GU3NUECKU CMBICT. Bhrancienue narerpaia mno ¢gopmysie
Herorona—IJleitOnumna.

TemaTnueckoe MIAHUPOBAHHUE
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KoanuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
Ne a3/1eJI0B U TeM (undposeie)
u/m | P23 Beero | KOHTPOILHBIE | [IpakTHUCCKHE | oGpazopaTenbubie
nporpamMMbl pa6oThbI pa6oThbI pecypeb
ONEKTPOHHBIN
o0pa3oBaTeNbHbIi
MHoxecTBa pecypc «lomarnue
paloHaIbHBIX U 3ananus. Cpennee
1 JIEACTBUTEIIHHBIX 14 1 o01ee
yuceln. PanmonanbHbie oOpa3oBaHue.
ypaBHEHUS U Anrebpay, 10-11
HEpPaBEHCTBA kiacc, AO
«3narenbcTBO
"[IpocsemieHue"»
Tpenaxep «O0nako
OyHKIMH U TpadUKH. 3HAHUW.
2 | CremneHs C HeIbIM 6 Maremaruka. 10
IOKa3aTeIeEM kiacc, OO0
«Duzukon Jlad»
Apudmernaeckuit
KOpPEHb N-i CTENEHU.
3 | UppamumonanbHbIe 18 1 <..>
YpaBHEHUS U
HEPaBEHCTBA
Dopmybl
TPUTOHOMETPHH.
4 (P P 22 1 <.>
Tpuronomerpuyeckue
ypaBHEHUS
5 [TocnenoBarenbHOCTH 5 < >
U TIPOTPECCUU
IToBTOpEHME,
00o001IeHne,
6 H 3 1 <.>
cHUCTEMaTH3aIUs
3HAHUU
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 0
I[MPOT'PAMME
11-1 KJaacce
Ne | HammeHoBaHue KosmmuecTBo yacos DJIeKTPOHHbIE




n/m | pa3aesoB U TeM ugposbie
pas KonTposabnbie | [IpakTnueckue (undpp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
DIIEeKTPOHHBIN
Crenens ¢ o0pa3oBaTeNbHBIN
paloHaIbHBIM pecypc «JlomarniHue
[IOKA3aTeJIEM. 3ananus. Cpennee

1 [TokazarenbHas 12 1 oOmiee
byHKIHS. oOpa3oBaHue.
IToka3arensHbIE Anrebpay, 10-11
ypaBHEHUS U kiacc, AO
HEPaBEHCTBA «3narenscTBO

"[Ipocsemienue"»
Jlorapudmmueckas Tpenaxep «O0mako
GyHKIUS. 3HaAHUN.

2 | Jlorapudpmuueckue 12 Maremaruka.
ypaBHEHUS U 11 xmacc, OOO
HEPABEHCTBA «DwusukoH Jladc»
Tpuronomerpuueckue
GYHKIMY 1 UX

3 |rpadukn. 9 1 <..>
Tpuronomerpuyeckue
HEPaBEHCTBA
[TpounsBoaHas.

4 | Ilpumenenue 24 1 <..>
MIPOU3BOAHOMN

5 WHurerpai u ero 9 < >
IPUMCHCHUS

6 | Cucrembl ypaBHEHUI 12 1 <..>

7 HatypanbHble U 11eb1e 6 < >
yucna
IToBTOpEHME,
00001IeHnE,

8 H 18 2 <.>
CUCTeMaTH3aLHs
3HAHUU

OBUIEE KOJIMYECTBO

YACOB I10 102 6 0

[TPOI'PAMME




