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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «Anredpa u Hayajia MaTEeMaTHYECKOTO aHajiu3a» SBIIAETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpefaHero oOmiero obpa3oBaHws,
MOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy uis
M3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOpPOHBI, (popMHpyeT
JIOTUYECKOE M a0CTPAaKTHOE MBILUICHHE O0Y4YaloIIUXCS Ha YPOBHE, HEOOXOIUMOM
IJI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
aUcUMIIMH. B pamkax naHHoro y4eOHOro kypca oOydaroluecsl OBJIaJEeBarOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KoTopas (OpMyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTH4IeCcKon (hopme.

VY4eOHblii Kypc anreOpsl M HayaJl MaTeMaTHYEeCKOTO aHajln3a 3aKIabIBaeT
OCHOBY Ui YCIEIIHOIO OBJAJCHHUS 3aKOHaMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJCHIUI Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOH KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX HHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOJIBb30BaTh MX JJS JalbHEWUIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiajieHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH aiareOpbl MU MaTEeMAaTHUYECKOTO aHajau3a pa3BUBAcT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3hIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U PacCyKAaTh JIEAyKTUBHO, MCIOJIB30BATh
00001IeHe ¥ KOHKpETH3aluio, a0CTparupoBaHUE W AaHAJOTUIO, (QOpMHUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone m3yuenuss yueOHOro kypca «Aisredpa ¥ Hayajlla MaTeMaTH4eCKOTro
aHaln3a» 00ydYaroIIuecs MOJY4YaroT HOBBIM OMBIT pEIIeHUs MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENILHOTO MOCTPOCHHSI MaTeMaTUUYECKUX MOJIENeH peallbHbIX CUTyalui,
UHTEPIPETallMd  IOJIYYEHHBIX  pEIIeHWH, 3HAKOMSTCA C  IpUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblli Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHAIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHbIH MaTepuan, CHoCOOCTBYIOLIMI
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMs, TaKk M depe3 creuuduxy ydeOHOi
AESITENbHOCTH, TPEeOyIolEell MPOJOKUTENPHOW  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Meromuku oOydeHHs anredpe M HadajlaM MAaTeMaTH4eCcKOro
aHaJn3a JCKUT ACSITeTbHOCTHBIN NMPUHIUI 00YUYCHHS.

B crpyktype ydeOHoro kypca «Aisrebpa M Hauyajga MaTeMaTHUYECKOIO
aHaJIN3a» BbIIEIEHBI CIEAYIOUINE COAEpKATeNIbHO-METOANYECKUEe TUHUM: «Yucna
U BbIUKCIEHUN», « DYHKIMU U rpaduku», «YpaBHEHUs U HEepaBeHCTBa», «Hauana
MaTeMaTHYecKoro aHanuza», «MHoXecTBa © Joruka». Bce ocHoBHbBIE



COJIEPKATEIbHO-METOAMYECKUE JIMHUM M3y4YaloTCs Ha TMPOTSHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
ApYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMH TEMaMU W pasnenamu. JlaHHbBIH
y4eOHBIA KypC SIBISIETCSA WHTErPATUBHBIM, IIOCKOJIbKY OOBEAWHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMATHUYECKUA aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
IIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIEN0BaTeNbHO (hopMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTE€MaTHYECKyl0 MOJEib peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYYEHHbIE NPU U3yUYEHUU Yy4eOHOro Kypca, [Jis
pEeIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOIMYECKas: JUHUS «YMcaa U BBIYKUCICHUS 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUs JIEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHHsg 0co0O€ BHUMaHue  yJenseTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B Ce0s HCMOJIb30BAaHUE Pa3TMYHBIX
dopM 3amucu 4YMcia, YMEHUE JAeNaTh NPUKHUJIKY, BBINOIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh YUCIIOBBIE BBIPAXKCHHs, padOTaTh C MAaTeMaTHUYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCs MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMoOHaNbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcesl. B KaXJIoM H3 3TUX MHOXKECTB PpacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cCIenupuIecKue 3aadud W OIepaluu: JIelIeHHEe HaIelo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE IENbIX YHCEN, OCOOBIe CBOWCTBA
palMoOHANbHBIX M HUPPAMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNUE KOpHS HATypajbHOW CTENEHUM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TMPUMEHEHHS IJI PEUICHHs PAa3IUYHBIX 3a/ad
dbopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MATEMaTUKU KaK HayKH U €€ poiu B
IOCTPOEHUU MOJIENIEH pealbHOTO MHpa, IIUPOKO HCIOJB3YIOTCA 00001IeHue U
KOHKPETH3aIIHsL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» peaNM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oO0miero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene IlporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydalolIuecsl OBIAACBAIOT PA3NMYHBIMU METOJAaMU  PEIICHUs
palfoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEpaBEeHCTB M CHCTEM, a Takxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHble yMEHHMsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (YHKIUI C TOMOINBIO MPOM3BOJHON, MPU PEHICHUH TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOXKJCHHE HAauOOJbIIUX U HAUMEHBIINX 3HAUCHUN (YyHKIUH.
JlaHHas coneprkarenbHasl JUHUS BKIIOYAeT B ce0s Takxke (popMHpOBaHUE YMEHHI
BBINIOJIHATH ~ pacy€Tsl 1O  QopMynaMm, MNpeoOpa3OBaHMs  PALMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUUYECKUX BBIPAKECHHM, a TaKXkKe BBIPAKEHUH,
COJIEpKaIlMX CTENeHUu U Jorapudmel. braromaps m3ydeHuro anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTHE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0yYaroumxcs, (pOpMHUPYIOTCS HABBIKU JI€AYKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpEIICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 337[a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeTOoMUecKass JUHUA «DYHKIMM U Tpa@UKU» TECHO
nepervieTaercs ¢ APYTMMU JMHUSAMH YYeOHOIro Kypca, MOCKOJBKY B KAaKOM-TO
CMBICIIE 337a€T MOCIIEIOBATENBHOCTh U3YUeHHUsSI MaTepuania. M3ydyenue creneHHo,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpauKoB, UCNHOIb30BaHUE (QYHKIUN JUIsl PEeLICHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEaJbHON KU3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM OoJblioe BHUMaHUE
yaensercsa (OPMUPOBAHMIO YMEHHUS BbIpaKaTh (POpPMyJaMU 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIEH Ha pa3BUTUE YMEHUMN
¥ HaBBIKOB, MO3BOJIAIOIIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIMYUHAMHU B
paznuyHOi (opMe: aHATUTHYECKOW, rpaduyeckoi W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTtnyeckoro aHaivsa» MO3BOJISAET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTHYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOY4YaloIUMCS, TaK KaK Yy HHUX TMOSABISETCS BO3MOXKHOCTb CTPOUTH
rpaUKi CIOXHBIX (YHKUUN, ONpeAensiTh UX HauOOJbIIME M HAUMEHBIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHHsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHAS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH pealbHbIX CHUTYaluH,
NO3BOJIIET HAXOAWTh HaWjIyuylllee pElIeHWe B MPHUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMHMYECKHX, 3ajja4aX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4e€CKOro
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIBHO-IOTHUYECKOTO U
KpEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOywaroniyecst y3HaKT O



BBIJIAIONIUXCSI PE3y/IbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOAUYECKast TUHUS «MHOKECTBa | JIOTHKA» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEeMATHKHU
U TpenjaraloT HamOoJee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIOUIUN BCE pa3Jieibl
MaTeMaTUKM H ©€ NPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYECKHE
TUCITUIUTMHBI W WX TPWIOKEHUS B eamHoe Ienoe. lloaTomMy BakHO JaTh
BO3MOXKHOCTh OOydaromeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIONb30BATh €r0 ISl BHIPAKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTb OOOCHOBAaHUNM U CIEJOBAHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKHA CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4JaroIuXcs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
mpaBuil, GOPMUPYET HABBIKK KPUTHUESCKOTO MBITUICHHS.

B yuebHnom kypce «Anrebpa W Hadaga MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOTO MOJEIMPOBAHUSA, KOTOPbHIE MPU3BAHBI
crioco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TIOCTPOEHUS MOJEIEH peallbHBIX
CUTyaIllMii, WCCJICAOBAHMS D3THX MOJEIEH C TOMOIIBIO ammapaTra anreOpbl u
MaTEeMaTUYECKOTO aHajlu3a, WHTEPHPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/esioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YETCs I PEIICHHS MPHUKIAJHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7a4  OOydJarolIuecs  Pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBAThH  MPOOJieMy.
JlesTenbHOCTh 1O  (OPMHPOBAHUIO HABBIKOB PpEIICHUS MPUKIAIHBIX 3a1ad
OpraHU3yeTCs B TPOIECCe HM3YYCHHUS BCEX TeM y4eOHOTo Kypca «AnreOpa u
HayaJla MaTeMaTUYeCKOTO aHaTTu3ay.

Ha wu3ydenue yueOHOro kypca «AjnreOpa M Hayajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hezelno), B 11
Kkimacce — 136 gacoB (4 4yaca B HEJIEIIO).



1.INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O KYPCA «AJITEBPA
U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OOIIeCTBa,  MPEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIEeAYp TPaKIaHCKOTO o00IIecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHUE
B3aMMO/JICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HUX
GYyHKUUSIMHY ¥ HA3HAYCHHUEM;

2) IaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKON T'PaKIAHCKOM MACHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUSAM POCCUICKHX MAaTEMATHKOB U POCCUMCKOW MAaT€MAaTU4YECKOM IIKOJIBI,
WCIIOJb30BaHUE ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTHUYECKOTO IOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAyKu U JEATEeNbHOCTbIO YUY€HOro, OCO3HAHUE
JUYHOTO BKJIQ/Ia B IOCTPOCHHUE YCTOMUMUBOTO Oy AYIIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHUH, PACCyKI€HUN, BOCIIPUUMUYNBOCTb
K MaTEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHYECKHUE 3HAHHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE NHTaHHE, COATTAHCHPOBAHHBIM DPEXXKHM 3aHATHH H
OTIIbIXa, peryispHas (u3nueckass akTUBHOCTb), (PU3NYECKOE COBEPIIEHCTBOBAHKE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM NESITEIHHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccud W peann30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjoruuyeckue JelicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKA MATEMATHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHNS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBAaHMSI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  NIPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX W YTBEPXKICHUSX, MpeiJiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYN;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JACAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJAUTH CaAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTEH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUaHTOB  pelIeHUs, BbIOMpaTh HaumOoJiee TMOAXONAIIMA ¢ Y4€TOM
CaMOCTOATENBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrblie uccienoBare/bCKkue AeHCTBHUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

MHNPEIMETHBIE PE3YJIBTATbBI

K xoniy obyuenuss B 10 kjacce oOydYarouiuiics MOJTYYUT CIETYIOIIHE
NpeIMETHbIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM padoudeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEMaTUYECKOTO aHATIN3ay:

Yuciia v BBIYUCTICHUSA:

cBOOOIHO OIEpUPOBaTh MOHATUSAMHU: pAIlMOHAIBHOE YHCIO0, OECKOHEYHas
nepuogudeckas JpoOb, MPOIEHThI, HWPPANMOHATIBLHOE YHUCJIO, MHOXECTBa
palMOHAIIBHBIX U IEHCTBUTEIbHBIX YUCEN, MOAYJb AEHCTBUTEIHHOTO YHCTIA;

MPUMEHSTh JPOOM W TPOLIEHTHI JIsI PEHICHUS NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

NPUMEHSTh NPUOIMKEHHBIE BHIYUCIICHHUS, TIPABUIIA OKPYTJICHHS, TPUKUIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



CcBOOO/JIHO OMNEpUPOBAaTh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJXOAILYI0 (POPMY 3aIIUCH ACHCTBUTEIbHBIX YMCEN I PELICHMUS
MPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApU(PMETHUECKUI KOPEHb HATypaabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10Ka3aTeNeM;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YuUCHa, JECATUYHBIE U
HaTypaJibHbIE JIOTapu(MBbL;

CcBOOO/IHO ONEpUPOBATHh MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YHUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUSA U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATb METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJTHO OMNEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMA KO3(Q(UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pELLICHM 3a/1a4;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MAaTpHUIA, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHHA CMBICI,
WCIIOJIB30BaTh CBOMCTBA ompenenuresss 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN Ul PELICHUSA CHUCTEMBbl JIMHEWHBIX YPaBHEHM,
MOJENUPOBATh PEAIBHBIE CUTYALIMU C MOMOILIBI CUCTEMbI JUHEWHBIX YPAaBHEHUN,
HCCIIEIOBATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpPHI] W OINpEACIUTENEH,
MHTEPIPETUPOBATD ITOJIyYEHHBIM PE3yJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEMCTBMM C KOpPHSIMH MJii I1peoOpa3oBaHUs
BBIPAKECHU;

BBIIIOJIHATH PE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALNX CTENEHH C
palMOHAJIbHBIM [10KAa3aTeIIeM;

UCII0JIb30BATh CBOMCTBaA norapudMoB TUTs npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHSIMH: HPPALMOHAJIBHBIE, MOKa3aTelIbHbIE U
Jorapu(pMuyUecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IOMOIBIO PABHOCHIBHBIX
[IEPEXO0JI0B UJIN OCYILECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHU;

CBOOOZIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOoAuMmble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETTUPOBATh pealbHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIpQXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENN C MCIIOJIb30BAHUEM arapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMIO3UIUs GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpapuKoOB (PYHKIIHIA;

CcBOOOIHO OIEpPUPOBaTh MOHATUSAMU: 00JACTh ONPENECICHUS U MHOKECTBO
3HauYeHUN DYHKIMH, HYIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO OIMEpPUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (DyHKIUH,
nepuoanyeckre GyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIIEE W HAWMMEHbIee 3HaueHue GYHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
HENBIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (yHKIUU OOPATHOW CTETECHH C
HaTypaJlbHBIM [MOKA3aTENIEM;

OTEepPUPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTHYHAs U JPOOHO-IMHEHHas
(GyHKIUH, BBITIONHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

cBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3zaTelbHAsl W JIoTapupMUUecKas
(GyHKUMH, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX Tpa@UKUA ISl pElIeHUs
YPaBHEHHUI;

CcBOOOZIHO OMEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpeseseHNue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GYyHKUMA I8 UCCIENOBAaHUSA MPOILECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U pPealbHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEXK/y BETUYNHAMU;

Hauyana mareMaTH4yecKoOro aHam3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHdecKkass U reoOMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIECKasi MPOTrpeccus, JINHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PEUICHUS pealbHBIX 3aJad MPHUKIATHOTO
XapakTepa,;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEIHFHOCTD, CIIOCOOBI 3a/TaHUS
MOCJIEIOBATENIbHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE MOCIEAOBATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYEeCKOr0 aHaJIM3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSMH: HENPEPHIBHBIE (PYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (YHKIIMS, HEMpephiBHAsS Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM 7151 pelieHus 3a1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
(GbyHKIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATh MPOU3BOJIHBIE CYyMMBI, MPOU3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKIIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOIHOM IS
pelieHus 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  MOHATHUSAMHU: MHOXKECTBO, OMEpalluiud  HaJ
MHOXECTBaMHU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONMKUCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]]a4 U3 JPYyTUX yYeOHBIX IPEAMETOB;

CBOOOJIHO OMEPUPOBATH MOHSTUSMU: OIpEJEICHUEe, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce oOydyaroIIMICS TOJYYUT CIIEIYIOIINE
MpEAMETHBIE PE3YIbTaThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTEMaTUYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh TOHATHUAMH: HATypaJlbHOE U IIeJ0€ 4YHUCJIO,
MHOJKECTBA HATYPAJIBHBIX W LEIBIX YHUCEJ, MCHOJIB30BaTh MPU3HAKHU JIEIIMMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHbIX 4nceln AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBknmnpa;

CBOOO/JIHO OMNEPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OMEpUPOBATH MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISATh KOMIUIEKCHBIE YHUCIA B alreOpandeckoll u
TPUTOHOMETPHUUECKON (hopMe, BBITIOIHATh apuMETHUYECKUE ONepalud ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOMN MJIOCKOCTH.

YpaBHeHUSA U HEPABEHCTBA:



cBOOO/IHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHAIbHbIE, MOKa3aTelbHbIE U
jJorapu(pMUUECKUE HEPABEHCTBA, HAXOAMTh MX PpEHIEHHsS C  [MOMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYUIECTBJISATH OTOOpP KOpPHEM NpH pElIEHUH TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CcBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIbl  JUJII  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATHAMH: CUCTEMAa M COBOKYIHOCTb YPaBHEHUN U
HEPABEHCTB, PaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHS, HAXOAUTh PEILICHHUS
CUCTEMBI U COBOKYMHOCTEN pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb paluMoOHaIIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapuMuyecKUe€ U TPUTOHOMETPUYECKHUE YpaBHEHUS] U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUuecKre METOAbI IJIsl PELIECHUs YPAaBHEHUN U HEPABEHCTB, a
TaK)Ke 3a/1a4 C apaMeTpaMu;

MOJIEIUPOBaTh pEaJbHbIE CHUTyallud Ha $A3bIKE aureOpbl, COCTaBIAThH
BBIDAKEHUSI, YpPaBHEHHUS, HEPABEHCTBA W HUX CHCTEMBbl IO YCJIOBHUIO 3a/layH,
UCCJEI0BATh IOCTPOEHHBIE MOJIEM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TpauKn:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3ULIMU ABYX (DYHKIIMIA;

CTPOUTH TIeOMeTpHueckue o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH;

CBOOOJTHO ~ ONEpUPOBATh MOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKIUHM JJI1 MOJCIHUPOBAHUS M HUCCIEIOBaHUS peabHBIX
IIPOLIECCOB.

Havasa maTeMaTH4ecKOro anajmnsa:

MCITI0JIb30BaTh MPOU3BOJHYIO JUUISl HCCIAEAOBAaHUS (PYHKIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIIEE U HAUMEHbLIEEe 3HAYCHUS (PYHKIIMN HETPEPHIBHOM Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIY4ylIero peuieHus B
NPUKIAJAHBIX, B TOM 4YHCJIE COLMAJIbHO-DKOHOMUYECKHX, 3ajJadax, Ui
ONIpEe/IENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (QopMyJol uiH
rpadukom;



cBOOOJIHO OMEpUPOBATh TMOHATUSMHU: TEPBOOOpa3Has, OIpeaeIEHHbIN
UHTETpajl, HaXxOIUTh IEPBOOOPA3HBIE DJIEMEHTAPHBIX (QYHKIUM U BBIYUCIATH
uHTerpan no popmyne Hetotona-Jleitouuiia;

HaXOJUTh TJIOLIAAHN MIOCKUX (PUTYp U OOBEMBI TEJ C TOMOILLBIO HHTETPalIa;

MMETh IIPEACTABICHUE O MAaTEMAaTH4YECKOM MOJEIMPOBAHMM Ha IPUMEPE
cocraBieHus 1upepeHIaTIbHbIX YpaBHEHUM;

pemaTh NpUKIAAHBIE 3aJ1a4d, B TOM YHUCIE COLUUAJIbHO-DKOHOMHUYECKOTO H
(u3HYecKoro xapakrepa, CpeICTBaMH MAaTEMATHYECKOT0 aHAIN3A.

2.COAEP XAHUE OBYYEHMUAA
10 KUIACC

Yucsa ¥ BbIYMCICHUS

Panmonaneuble uncia. OObIKHOBEHHBIE W JECATUYHBIE APOOU, MPOLEHTHI,
OeckoHeuHble Tnepuoanyueckue Apoou. IlpumeHenue apobGelt W MPOLEHTOB IS
peleHns PUKIaJAHBIX 3a/1a9 U3 PA3JIMYHBIX OTPaCiIel 3HAHUN U PEAIbHOW JKU3HHU.

JleiicTBUTENbHBIE 4HMCHaA. PanpoHanpHbIE W HMPPALMOHAIBHBIC YMCIIA.
Apudmernueckue  omepauMd € JCHCTBUTENbHBIMM  4YuciIaMH.  Moayib
JEHCTBUTENBHOTO YKCia U ero cBoicTBa. [IpubnuxEHHbie BBIUMCICHUS, TpaBuiIa
OKPYTJICHHUS], IPUKUKA U OLIEHKA PE3YJIbTaTa BBIUNCICHHM.

Crenenp ¢ 1nenbiM nokazareneM. buHom Hbrorona. Hcenosnbs3oBaHue
noaxosmend GopMbl 3anucy JeHCTBUTENbHBIX YUCEI ISl pELIEHHs TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApupmeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C pauMOHAIBHBIM II0KA3aTENEM W €€ CBOICTBA, CTENEHb C
JEHUCTBUTEIIBHBIM II0KA3aTEIIEM.

Jlorapudm wymucna. CpoiictBa jorapudma. JleciTUUHbBIE U HaTypaJbHbIE
Jorapupmsl.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCUHYC U APKTAaHI'€HC YUCIIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YPAaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCHIIBHBIE ypaBHEHMS M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHne HEpaBeHCTBA.

OCHOBHBIE METOIbl PEIICHUS LIETbIX U APOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB. MHOrowIieHsl OT OJHOW NEPEMEHHOW. JleleHne MHOroudseHa Ha
MHOIO4YJIEH C ocratkoM. Teopema be3dy. MHoOrowieHsl ¢  LEIbIMHU
koaddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINUX CTEIIEHU U KOPHHU.

HNppanmonansHbie YPAaBHEHHSI. OcHOBHBIE METOBI pereHns
MppalyOHaIbHBIX YPABHEHUM.



IToka3aTenbHbIe YPaBHCHUA. OcHOBHBIE MCTOAbI PCHICHHA IIOKA3aTCIbHBIX

YPaBHCHUU.

[IpeobpazoBaHue BEIpAKEHUH, CONEPIKALIUX JOrapU(MBbI.

Jlorapudmuyeckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHUs
norapuMUYECKUX YPaBHEHHI.

OcHoOBHbIE TPUTOHOMETPUYECKUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUN. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.

Pemienne cucrem JMHEMHBIX ypaBHEHHWW. Marpuia CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUs, IPUMEHEHHE ONPEICIUTENS ISl PEIICHHUS
CUCTEMBbl JIMHEMHBIX ypPaBHEHWM. PelleHne NpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMBl JIMHEHWHBIX ypaBHEHHU. lccnemoBaHue TMOCTPOEHHOM MOAEIH C
ITIOMOIIBIO MATPHUIL] U ONPEIEITUTEIIEH.

IlocTpoeHne MaTeMaTHYeCKUX MOJENEN pEalbHOM CUTyallud C ITOMOILBIO
YpPaBHEHUM U HEpPaBEHCTB. lIpuMeHeHME ypaBHEHHWI U HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3aJad M 3aJad W3 Pa3IuuHbIX 00JlacTell HAyKHM U pealbHOU
KU3HHU.

DOyHKUMH U TPaPuKHn

OyHKusA, crnocoObl 3amanus (QyHkiuu. B3aumMHo oOpaTHble (QYHKIHH.
Komno3zuumss Qyskuuii. I'papuk  (yHKIMM. DieMeHTapHble NpeoOpa3oBaHUS
rpadukoB QyHKIIHIA.

OObnacTh onpeneneHus U MHOXKECTBO 3HadeHu (yHkuumu. Hynu ¢yHkuuu.
[IpomesxyTku 3HaKOmoCTOSTHCTBA. UETHBIE 1 HEeU€THBIE PyHKIMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbomnbiee n HaumMeHblee 3Ha4eHus1 QYHKIIMA HAa POMEXKYTKE.

JIuneliHas, KBaJgpaThyHas M JpOOHO-IMHEWHas (yHKUUU. DJIEeMEHTapHOe
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CreneHHas (pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W TrpaduK KOPHS N-OM CTEMEHU Kak (PYHKIUU OOpaTHOMN
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[loka3zatenbHass u jorapupmuyeckas (yHKUIMU, WX CBOMCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 151 peIIEHUs] YPABHEHU.

TpuroHoMmerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIUI YUCIOBOTO apryMeHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAJbHBIX IIPOLIECCAX U SBJICHUSAX.
I'paduixu peanbHbIX 3aBUCUMOCTEN.

Havana mareMaTH4eCKOro aHAJIN3a

[TocnenoBarenbHOCTH, CMOCOOBI 3alaHus IocieaoBarenbHOCTe. Merton
MaTeMaTU4ECKOU WUHIYKLIHH. MoHOTOHHBIE U OTpaHUYECHHBIE



MOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MaT€éMaTUYE€CKOrO0 aHajin3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U reomeTpudeckasi mporpeccuu. beckoneuHo yObiBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIEH FeOMETPUUYECKON
MPOrpecCur. JINHENHBIA U 3KCIOHEHINAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOB. Mcrmonp30BaHME MPOrPECCUU Il  PELICHUS peaJbHBIX 3a7ad
MPUKJIATHOTO XapaKTepa.

HenpepoiBHble (yHKIIMM U uX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (GYHKIIMHA HEMPEPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB ISl PELICHUsS HEpPaBeHCTB. [IpuMeHEHHE CBOMCTB HENPEPBIBHBIX
GyHKUMNA 15 peleHus 3a1ay.

[lepBas u BTOpast mpou3BoiHbIe PyHKIMHU. OnpeneraeHue, reoOMeTPUYECKUl U
(bu3HYeCcKuil CMBICT TPOU3BOTHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUH.

[IpousBoanbie  anemeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIMY (DyHKIIHUHA.

MHo:xecTBa U JIOTHKA

MHOk€eCTBO, omnepanuyd HaJl MHOXXECTBAMM W WX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. [IpuMmeHeHne TEOPETHKO-MHOKECTBEHHOTO — ammapara  Juis
ONMCAHUSI PEaJbHBIX IPOLECCOB W SIBICHUW, MPU PEUICHUM 3aJad W3 APYTUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
J0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KIIACC

Yucia v BBIYUCTICHUSA

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JIETUMOCTU LEIbIX
qyuces, HauOonbmui oOmui naenutens (manee — HOJl) u HaumeHnbiee ooOiiee
kpatHoe (nanee — HOK), octatkoB o monyinto, anroputMa EBkiaunaa s pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucia. AnreOpanyeckass W TpUTOHOMETpHUecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO YHcla. ApUpMETHYECKHE ONEepaluy C KOMIUIEKCHBIMU
yucinamu. M3o0paxkeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN ISl PeIIeHUs] PU3NYECKUX U TEOMETPUUECKUX 3a7ad.

YpaBHeHUs U HEPABEHCTBA

CuctemMa ¥ COBOKYNMHOCTh YpaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. Perenne TpuroHoMeTpuIeCKuX HEPABEHCTB.



OCHOBHBIE METOJIbI PELIEHUS [OKa3aTelIbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIIHOCTEH PALMOHAIBHBIX,
MpPpALMOHATIbHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHHII.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

IIpumeHenne  ypaBHEHUM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYEeCKUX 3aJad M 3aJad W3 Pa3IuuHbIX 00JlacTell HAyKHM U peadbHOU
KU3HU, UHTEPHPETALNS I0JTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPuKHn

I'padpux kommnosuiuu ¢GyHkuuil. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckre GyHKINHN, X CBONCTBA U TpadUKu.

['padmyeckue MeToAbl pellleHusT ypaBHEHUN W HepaBeHCTB. ['paduueckue
METO/IbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Ucnonw3oBanue rpadukoB GyHKIUN Uil KCCIEIOBAHUS MPOIECCOB MU
3aBHCHUMOCTEM, KOTOpble BO3ZHUKAIOT MpPHU PEIICHUHU 3a/]a4 U3 JIPYTHUX y4eOHbIX
IPEIMETOB U PEAIBHOMN KU3HH.

Havana MaTeMaTH4eCKOro aHaju3a

[IpumeHeHne Mpou3BOAHON K UCCIENOBaHUIO (DYHKIHMI HA MOHOTOHHOCTb H
skcTpeMyMbl.  Haxokaenue  HauOosbIIEr0 W HAaMMEHBLIETO  3HAYEHUU
HEeNpPepbIBHON (PYHKIIMM Ha OTPE3KE.

[IpuMeHeHne nNPOU3BOAHOM MU HAXOXKICHUS HAWIY4dlIEero pEUIeHUs B
MIPUKIIAHBIX 33/a4ax, Uil ONPENEJICHHS CKOPOCTM M YCKOPEHHMs IIpoIlecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIM. [IpaBuiia HaxoXaeHUs TEPBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII UHTETpaa. Brrancnenne
onpenenéHHoro uurerpana mo ¢popmyne Herorona-JlenGuuna.

[IpumeHeHne uHTErpaja s HAXOXKICHHUS IUIOWAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB € MOMOLIbI0 U depeHIHaTbHBIX
YPaBHCHUU.






3. TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThbI padoThI
pecypcsl
MHOX€ECTBO IEHCTBUTEIBHBIX YHACEI.
| MHOrOouJIEHSI. PaLU/IOHanLHLIe: YpaBHEHUSA U 24 | httns://resh.eduru
HepaBeHCTBa. CHCTEMBI IMHEHHBIX :
YpaBHEHUU
o .
5 yHKIMU U rpadukn. CternienHass QyHKIHUS ¢ 12 1 hitns://resh.edu.ru
LIEJIBIM TIOKa3aTeNIeM
A i -Ol .
3 puMeTHIecKuil KOpeHb N-0i CTENEeHU 15 | hitps://resh.eduru
WppatnmoHnanpHble ypaBHEHUS
II i
4 okasarenbHas (yHkuus. IlokazarenbHble 10 | hitps://resh.eduru
YpaBHEHUS
J .
5 orapHpmiriecias GyHKLLA 18 1 https://resh.edu.ru
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BoIpaXXeHUS U ” | httos://reshedu.ru
ypaBHEHUs Attps.//rest.edu.ru
7 [TocnenoBaTenbHOCTH U IPOIPECCUN 10 1 https://resh.edu.ru
HenpepsiBable pynkmum. [IponsBoaHas 20 1 https://resh.edu.ru
I1 000
9 OBTOPGHI/IC, 0000111eHIEe, cUCTeMaTH3aIHs 5 ) hitos://resh edu.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NMPOrpamMMmbl Bcero o0pa3oBaTebHbIE
e padoThI padoThI
pecypchl
" .
1 CCHeHOBaHI:Ie (ymxuuii ¢ momompIo 22 1 https://resh.edu.ru
MIPOU3BOJHON
2 [TepBooOpasHas u HHTETpal 12 1 https://resh.edu.ru
r .
3 paduKy TPUTOHOMETPUYECKUX (PYHKINN 14 | hitps://resh.eduru
TpuroHomerpryeckrie HEpaBeHCTBA
Hppammonan e, TIoKa3are e
4 PPAHOHAILHBIC, TOKASATCILHBIC 1 24 1 https://resh.edu.ru
norapuMuyecKrie HEpaBeHCTBA
KommnekcHsie uncia 10 1 https://resh.edu.ru
6 Harypasnbnble u 11enbie ynciia 10 1 https://resh.edu.ru
CucteMbl pallMOHAIIbHBIX, UPPALIMOHATIBHBIX
7 MOKa3aTeIIbHBIX U JIOTApUPMUISCKUX 12 1 https://resh.edu.ru
ypaBHEHUN
8 3agauu ¢ mapaMmeTpaMu 16 1 https://resh.edu.ru
IT 0006
9 OBTOPGHI/IC, 000011eHNE, CHCTEMATH3aLNs 16 ) httos://reshedu.ru
3HaHUHN NP, el edUL T
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0













