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MOSICHUTEJIbHAS 3AIIUCKA

VYuebHblii Kypc «AnreOpa M Hayala MaTeMaTW4YeCKOro aHaliu3a» SBISETCS OJHUM W3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OO0mIero oOpa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH 00€CIIEUNBACT MHCTPYMEHTANIbHYIO 0a3y JJIsl U3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C Ipyroil CTopoHbI, (GOPMHUPYET JIOTUYECKOE M A0CTPAKTHOE MBIIIJICHUE 00YJatOIIIXCs
Ha YypPOBHE, HEOOXOAMMOM IJIi OCBOCHHUS HWH(POPMATHKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH W JAPYI'MX IHCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaromuecs
OBJIAZICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HayKd, KOTOpas (OpMYIHUPYET CBOHU
JOCTHXKEHHS] B MaTeMaTudeckoi opme.

VY4eOHbIil Kypc anreOpsl W Hadal MaTeMaTHYeCKOro aHaln3a 3aKJaJbIBa€T OCHOBY IS
YCIICHIHOI'O OBJIAACHHA 3aKOHAMU (I)I/I3I/IKI/I, XNUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHH OCHOBHBIX TeHI[CHIII/Iﬁ
PasBUTHUA DKOHOMUKH U O6HI€CTB€HHOI>1 JKU3HH, IMO3BOJIACT OPHUCHTUPOBATHECA B COBPEMCHHBLIX
HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJB30BaTh UX IS JalbHEHIIEro
O6pa3OBaHI/I$[ nB HOBCCI[HCBHOﬁ )kn3HA. B 1O ke BpEMs OBJIAZICHUC a6CTpaKTHI)IMI/I " JIOTUYECCKHU
CTPOTrMMHU KOHCTPYKLIUSAMU am"e6p},1 N MaTEMaTHYCCKOTO aHalin3a pa3BUBACT YMCHUC HAXOIUTb
3aKOHOMCPHOCTH, 000CHOBBIBATH HCTUHHOCTD, IOKa3bIBATh YTBCPKACHUSA C TIOMOIIBIO MHAYKIIUN
U paccyXJaTh IeAyKTUBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHue u
aHaJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xome m3ydeHust ydeOHOTO Kypca «AnreOpa W Hadala MaTEeMaTHYECKOTO aHAIIN3a»
oOydJaromrecs: MOJy4aloT HOBBIA OIBIT PEIICHHS MPUKIAJHBIX 3a7a4, CaMOCTOSATEIHLHOTO
IMOCTPOCHUA MATCMATUUYCCKUX Moz(eneﬁ PCATBHBIX CHTyaHHﬁ, HHTEpNpETAIU TMMOJTYYCHHBIX
pelIeHN, 3HAKOMSATCSI C TIPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HUCKYCCTBE, C BBIJAIOIIUMHUCA MATEMATUICCKUMU OTKPBITUAMHA U UX aBTOpaMH.

VY4eOHbIl Kypc 00J1afaeT 3HAYUTEILHBIM BOCIMTATEIFHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepual, CrocoOCTBYIONUNA (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHHs, TaK © 4epe3 chnenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJOJDKUTETFHON — KOHIGHTPAIlMd ~ BHUMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJTy4ECHHBIN pe3yJbTar.

B ocHoBe mertonmkum oOydeHHs anreOpe M HadalaM MaTeMaTHYECKOTO aHaliHu3a JICKUT
JeSTEITbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B ctpykrype yuebHOTO Kypca «Ajiredpa U Hadaiaa MaTeMaTHYECKOTO aHaJIH3a» BbIJICICHBI
CIICAYIONINE COJCPIKATEIBHO-METOIMUECKUE JTHHUU: «YHucina W BBIYHCICHUSD», «DYHKIMH WU
rpadukn», «YpaBHEHHUSI U HEpaBEHCTBa», «Havana maremaTudeckoro aHanmusa», «MHOXKeECTBA U
Joruka». Bce OCHOBHBIE COJIepKATEIbHO-METOINICCKUE TIMHIH U3yIat0TCsl Ha IPOTSDKEHUH JIBYX
JetT o0y4eHHUsl Ha YPOBHE CpejiHero oOmiero oOpa3oBaHusi, €CTECTBEHHO JIOTIOJHSS PYT Apyra u
MOCTENICHHO HACHIINAsACh HOBBIMH TEMaMH W paszieiamu. [laHHBIH y4eOHBIH Kypc SBIISETCS
WHTETPATUBHBIM, MOCKOJbKY OOBEIUHSCT B ceOe COJepKaHWE HECKOJBKHX MaTeMaTHYECKHX
JMCUUIUIAH, TAKUX KaK aureOpa, TPUrOHOMETPHsI, MATEMATUUECKUI aHAaJIHM3, TEOPHsS] MHOXKECTB,
MaTeMaTu4ecKas JIoruka u apyrue. [1o mepe Toro kak oOydaromiuecs OBJIAICBAIOT BCE Ooliee
IIMPOKMM  MaTEMaTHMYeCKHM  ammaparoM, y HHX  [OCIEIOBaTelbHO  (HopMUpYyeTCs
Y COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYyH) MOJCIb pPEajJbHONH CHUTYallHuH,
MPUMEHSTh 3HAHUS, TOJYYCHHBIC TIPU U3yYCHUU YIeOHOTO Kypca, Ui PEIICHUsT CAMOCTOSATEIILHO
c(OpMYIIMPOBAHHON MaTEeMaTHYECKOW 33/]1auH, a 3aTeM HUHTEPIIPETUPOBATH CBOM OTBET.

ConiepkaTenbHO-MeTOqMUeCKast TMHUS «HHCa U BEIYMCIICHUS 3aBepiiaeT (GopMUpOBAHHE
HABBIKOB HCITIOJIb30BaHMsI JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmrero obpazoBanus. Ha ypoBHe cpeanero obuiero o6pazoBanusi 0co00e BHUMAHUE YIEISIETCS
(OPMUPOBAHHIO HABBIKOB PAIlMOHAIBLHBIX BBIUYMCICHUH, BKIIOYAIONIMX B ce0sl MCIOJIh30BAHUE
pa3uyHbIX (OPM 3alMCH YHUCIIA, YMEHHE JejaTh NPUKUIKY, BBIMOJHATh MPUOINKEHHBIC
BBIUMCJICHUS], OLICHUBATh YMCIIOBBIC BBIPAXKCHHUS, Pa0OTATh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMbIEC 00YJArOIIUMCS MHOXKECTBA HATYPAJIbHBIX, IIEIIbIX, PAIIMOHATBHBIX U JICHCTBUTEIBHBIX
YKCeT JIOMOJIHSIIOTCS MHOKECTBOM KOMIUIGKCHBIX YHCEN. B KakIOM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE eMy crenu(uyeckre 3a7a4d U ONepalyu: AeJeHHUe Halelo,



OTIEPHPOBAHUE OCTATKAMH HAa MHOKECTBE IIEJIBIX YHCENl, 0COObIe CBOWCTBA PAIlMOHAIBHBIX U
UppaMOHABHBIX YUCEN, apu(PMETUYECKHE OTepallii, a TAKKE N3BJICUCHHE KOPHS HATYpaJbHOU
CTENIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4HCell. biaromaps mocienoBaTeIbHOMY pacliUpPEHHUIO
Kpyra HMCHOJIb3YEMbIX UHCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMM MX IPUMEHEHUS I pEleHUs
pa3NUYHbBIX 337a4 (OPMHUPYETCs IPEICTABICHUE O €IMHCTBE MAaTEMAaTUKU KaK HAyKu U €€ pOJIH B
IIOCTPOEHUU MOJIEJIEN peaslbHOr0 MUPA, IIUPOKO UCIIONIB3YIOTCS 0000IIEHNE U KOHKPETU3ALIUS.

JIuaus «YpaBHEHMsI U HEPABEHCTBA» pEAIU3yeTcsl Ha MPOTSHKEHUM BCEro OOydeHMsI Ha
YpOBHE cpenHero oOumiero oOpa3oBaHMs, IIOCKOJIBKY B KaxkIoMm paszene I[Iporpammsl
MPEIYCMOTPEHO PELICHHE COOTBETCTBYIOUIMX 3a1ad. B pe3ynbraTe 00ydaromuecs OBIaJCBAIOT
pa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIBHBIX, HPPALMOHAIBHBIX, IOKAa3aTEJIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUUYECKHX YPaBHEHWH, HEPABEHCTB M CHCTEM, a TAKXKe 3a/1ad,
cojepkauux napaMmerpsl. llogydyeHHblE yMEHHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIEIOBAHUU
(GYHKIMM ¢ TOMOIIBIO TPOU3BOIHON, MPHU PEUICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a]]a4 Ha HaXO0XK/JCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkuu. [lanHast copepkarenbHas JUHUS BKIIIOYAET B
cebs Takxke (GOpMUPOBAHHWE YMEHUH BBINOJHATH pacd€rsl Mo ¢opMmyaam, MnpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUI, a TaKKE BBIPAKEHUI,
CoJiep)KalluX CTeNeHW M Jjorapumel. braronaps wusydeHuio anredpandyeckoro Marepuasia
MIPOUCXOJUT  JalibHEHIee pa3BUTHE AJITOPUTMHUECKOTO0 U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX pacCyXAeHHH, paboThl C CHMBOJbHBIMU
dbopmamMu, mpescTaBICHHUs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3(pPeKTUBHbIE HHCTPYMEHTHI Ul pPELIeHHs] TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33J1a4, HaTrJsAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HAYKH.

CopepxarenpHo-MeToanueckass JTuHUS «DyHKUMKU U TpaduKU» TECHO MEPEIsIeTaeTcs C
JIPYTUMU JTMHUSIMHA Y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMbICIIE 3aJ1aéT MOCJIEJ0BATEILHOCTD
W3ydeHuss Marepuana. V3ydueHue CTenmeHHOH, TOKa3aTeNbHOM, JIoTapuPMUYECKON U
TPUTOHOMETPUYECKHUX (DYHKIUH, UX CBOWCTB U rpaKOB, UCIIOIB30BaHUE (D YHKIIUH AJIs pelIeHus
3a/1a4 U3 IpYrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MaTEeMAaTUYECKUM
aHaJIM30M, TaK U C pelIeHHEeM YpaBHEHHM 1 HepaBeHCTB. [Ipu 3ToM GoJIbIIoe BHUMAaHUE yIesIeTCsI
(hopMHUPOBAHHIO YMEHHUS BbIpaxaTh (pOopMylIaMu 3aBUCUMOCTH MEX/1y Pa3IMUYHBIMU BEIMUYNHAMU,
UCCIIEeIOBaTh MOJTY4YEeHHbIE (YHKIHMH, CTPOUTH MX rpadukd. Marepuan 3TOH coJep:KaTelbHON
JUHUY HalleJICH Ha Pa3BUTHE YMEHUI U HABBIKOB, O3BOJISIOIIUX BHIPAKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMH B Pa3IudHON (opMe: aHATMTHIECKOU, rpaduueckoi u cioBecHOW. Ero m3yuenue
CIOCOOCTBYET DPAa3BUTHUIO AITOPUTMHUYECKOTO MBIIIJIEHUS,, CIOCOOHOCTH K OO0OOIICHHI0 U
KOHKpETH3alluH, UCIIOJIb30BAHUIO aHATIOTHl.

CopepxarenpHasi nuHUg «Hauana MareMaTH4ecKOro aHajan3a» IMO3BOJISET CYIIECTBEHHO
pacIIUpPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIIAIHBIX 33]1a4, IOCTYITHBIX 00y4aronuMcs, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOHUTH TpapUKU CIOXKHBIX (DYHKIUH, OMpEeAensiTh HUX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIATh IJIOMAAn GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM W YCKOpeHMsI mpoleccoB. JlaHHas coaepkaTenbHas IJUHUS OTKPHIBAET HOBBIE
BO3MOYHOCTH IMOCTPOEHUS MaTEMaTHUYECKUX MOJIeNIeH pealbHbIX CUTYAIlHi, TO3BOJISIET HAXOAUTh
HaWIydlllee peIIeHWe B NPUKIAAHBIX, B TOM YHUCIE COLMAIbHO-SKOHOMUYECKUX, 3a/Jayax.
3HAaKOMCTBO C OCHOBaMHM MaTeMaTHMUYECKOTO aHalMu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOTO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMHPOBAHUIO YMEHHUI pacno3HaBaTh
IIPOSIBJIICHUS] 3aKOHOB MaTEeMAaTUKU B HaykKe, TEXHUKE M HcKyccTBe. OOyuarouiuecs y3HaIOT O
BBIJIAIOIINXCS pe3ybTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUS MaTeMaTHKH KaK HAayKH, U o0 uX
aBTOPAx.

ConeprxaTenbHO-MeToAuuecKast TMHUS « MHOXKeCTBa U JIOTMKa» BKIIIOYAET B c€0s 27IEMEHTHI
TEOPUHU MHOXKECTB M MaTEMaTHUYECKOM JIOTMKH. TeopeTHMKO-MHOKECTBEHHBIE IPEICTABICHHUS
MIPOHU3BIBAIOT BECh KYPC IIKOIBHOI MaTeMaTHKH U MTPpeIaraoT HanboJiee yHUBEPCAIbHBIN A3bIK,
OOBEeIMHSAIOMUN BCe pa3feiabl MaTeMaTUKH M e TNPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE
MaTeMaTUYECKUE AUCLUUIUIMHBI U HMX HPWIOKEHUs B eauHoe uenoe. [losromy BakHO naTh
BO3MOKHOCTh O0OyyaromeMycs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM



MaTeMaTUKU U UCHOJIB30BATh €r0 YIS BBIPAXKEHHS CBOMX MbICIEH. J{pyruM Ba)KHBIM MPU3HAKOM
MaTeMaTHUKU KaK HayKd CcIeAyeT NIpHU3HaThb CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHUN U
CJIEJOBaHUE ONPEEIIEHHBIM IIpaBUJIaM MOCTPOEHUS JOKA3aTeNIbCTB. 3HAKOMCTBO € DJIEMEHTaMU
MaTeMaTH4YEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS OOyJaromuxcs,
MIO3BOJISIET UM CTPOUTH CBOM PACCY)KJCHHS Ha OCHOBE JIOTHYECKUX MpaBMil, (GOPMUPYET HABBIKU
KPUTHYECKOTO MBIIICHHSL.

B yuebHOM Kypce «Anredpa u Hayajga MaTeMaTHYeCKOro aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTUYeCKOTO MOJCIHPOBAHUS, KOTOpPbIE IPHU3BAHBI CIIOCOOCTBOBATH (OPMHUPOBAHUIO
HAaBbIKOB ITOCTPOEHUS MOJIEIEH peallbHbIX CUTYallUi, UCCIEA0BAHUS ATUX MOJEIEN ¢ IOMOIIbIO
ammapara anreOpbl ¥ MaTeMaTHYecKOTO aHalW3a, WHTEPHpPETAIld IOJIy4eHHBIX PEe3yIbTaTOB.
Takue 3amaHus BIUICTEHBI B KaKIBIH M3 pa3[esioB MPOrPaMMbl, TOCKOJIBKY BECh MaTepHai
y4eOHOro Kypca IIMPOKO HCIOJIB3YEeTCsSl Ul pElIeHUs NpUKIagHbIX 3anad. [lpu pemienun
peaJIbHBIX MPAKTUYECKHUX 3a/1a4 00ydJaroluecs pa3BUBal0T HAOII0aTeIbHOCTh, YMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThcs, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTE TO (OPMHUPOBAHMIO HABBIKOB DEIICHUS MPUKIANHBIX 33734
OopraHmM3yeTcsi B IIpollecC€ H3Yy4eHHUsi BceX TeM YydeOHoro Kypca «Ainrebpa u Hadana
MaTeMaTHYECKOrO aHAIHU3a.

Ha u3yuenue yueGHOTO Kypca «Anredpa u Hayajla MaTEMaTHUYECKOTO aHAIM3a» OTBOJUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henenmoo), B 11 xmacce — 170 ygacoB (5 gacoB B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC
Yucsia 1 BBIYUCIEHUS

Parmonanbupie yncina. OObBIKHOBEHHBIC M JIECATUYHBIE IPOOHM, MPOLEHTHI, OECKOHEYHbIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpPOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U peajJbHOU KU3HU.

JleiicTBuTenpHble uKcia. ParyoHanbHble M MppalMOHaNbHbIE yKcia. ApupMeTrudeckue
OoIepaluyd C JCUCTBUTEIBHBIMU 4YHCIaMU. MOIynb JEWCTBUTEIIBHOTO YHCJIA M €r0 CBOMCTBA.
[TpubnmkEHHbIC BBIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIYHCIICHUM.

Crenens ¢ nenbiM nokaszarenemM. bunom Herotona. Vcnonb3oBanue noaxoasauieil Gopmel
3aMycy JeMCTBUTENbHBIX YNCEN JUIsl pElIeHNs MPAKTUUECKHX 3a/1a4 U MPEJICTaBICHUS TaHHbBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIbHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO apryMEeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnectBa M TOXAECTBEHHbIE TNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHC TBa.

OcHOBHBIE METO/IbI PELIECHUS LENbIX U JIPOOHO-pallMOHANBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouieHsl OT OJJHOU NepeMeHHOH. JleleHrne MHOTOUYIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorounens ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHH, COIEPIKAIINX CTENIEHU U KOPHH.

Wppaumnonansusie ypaBHeHHs.. OCHOBHBIE METOAbI PELICHNS] UPPAMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [TOKA3ATEIbHBIX YPAaBHEHU.

[IpeoOpazoBaHue BhIpaKEHUN, COIEPKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBI PEIICHUS JIOrapu(PMHUUECKUX
YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKHUX
BBIpKECHUI. PellieHre TpPUroHOMeTpUYECKUX YPaBHEHUM.

Pemienune cucrem JMHEWHBIX YypaBHEHUW. MaTpulla CHUCTEMbl JMHEHWHBIX YpaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ro TreOMETPUYECKHM CMBICI M CBOMCTBA, BBIUYMCICHUE
€ro 3Ha4eHMs,, MPUMEHEHUE OIPEACNUTENs [Js PEUICHUsT CHUCTEMbl JIMHEWHBIX YpaBHEHHM.
Pemrenne npukiaaHbIX 3a7ad C MOMOIIBK) CHCTEMbl JIMHEWHBIX ypaBHeHUH. lccienoBaHue
MIOCTPOEHHOM MOJIENU C MTOMOILBIO MaTPUIL] U OIIPEICTUTENICH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEIEH pealbHOW CUTyallud C MOMOUIbIO YPABHEHUU U
HepaBeHCTB. [[puMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a7a4
U3 pa3IUYHbIX 00JacTel HAyKH U PeallbHOM JKU3HH.

DyHKUUH U TPaPUKHU

Oynkuus, crnocoObl 3amanus ¢GyHKkuuH. B3auMuo oOpatHblie ¢yHkiuu. Kommosunus
¢bynkuuit. I'paduk pyHkunu. SneMmeHTapHble Mpeodbpa3zoBaHus rpauKoB (GyHKIMA.

OO6nacTe onpeseneHuss 1 MHOKECTBO 3HadeHui ¢yHkuuu. Hymu ¢ynkiuu. [Ipomexyrku
3HakonocTossHCcTBa. YUETHble M Heu€éTHble QyHKUuU. Ilepuoguueckue ¢yHkiuu. IlpomexyTku
MOHOTOHHOCTH (PYHKUIHU. MakCUMyMbl U MUHHUMYyMBI (yHKIIMU. Hanbomnbiee n HauMeHbIIee
3HaueHUs QYHKIIUU HA TTPOMEKYTKE.

JluneitHast, KBagpaTU4IHast U IPOOHO-THHENWHAs QYHKIUHA. DJIEMEHTApHOE UCCIIEeIOBAaHUE U
MOCTPOEHHUE UX IPaPHKOB.



CrenenHas (QyHKIMS C HaTypalbHBIM W IICNBIM TOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CaoiictBa 1 rpaduK KOpHSA N-Oi CTENeHH Kak (PYHKIHUU OOpaTHOM CTENEHH C HaTypalbHBIM
[I0Ka3aTeseM.

[Toxa3zatenpHast u norapudmudeckas GyHKUUHU, UX CBOMCTBA U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH U pelieHus ypaBHEHUH.

Tpuronomerpuveckass OKpPYKHOCTb, OIpEICICHHE TPUTOHOMETPUYECKHX (PYHKIUH
YHUCJIOBOI'O apryMEHTA.

Tpuronomerpuveckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX IpoLieccax U sBJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTreMaTH4eCcKoro aHajm3a

ITocienoBaTeabHOCTH, CIIOCOOBI 3aJjaHus MOCIIeA0BaTeIbHOCTEN. MeTo 1 MaTeMaTHYECKOM
MHIYKOUU. MOHOTOHHBIE M OTPaHUYEHHBIE ITOCIIEIOBATEIBHOCTH. ICTOpHS BO3HHKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJln3a OECKOHEUYHO MalbIX.

Apudmernueckas U reomeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. CymMMa 0€CKOHEYHO YOBIBAIOIIEH I'€OMETPUYECKOM MPOrpeccuu.
JIuHeWHBI1I M SKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banue Mporpeccuu Uil pelieHus pealIbHbIX 3a1a4 MPUKIIATHOTO XapaKTepa.

HenpepriBHble ¢pyHkIMM 1 X cBoiicTBa. Touku pa3peiBa. ACUMOTOTHI IpaduKoB PyHKIHI.
CpoiicTBa (hyHKIMI HEMpPEepbIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB Ui PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIIMM JUIsl pelIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIMU. ONpeneseHue, rTeOMETPUIECKUA U (PU3NIeCKUi
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

IIpounsBoaHble aneMeHTapHbIX QyHKIMHA. [Ipon3BogHAS. CyMMBI, IPOU3BEAEHUS, YACTHOTO U
KOMIIO3HUITUH (DYHKITUH.

MHo:kecTBa H JIOTHKA

MHOK€eCTBO, Omnepaluyu HaJl MHOKECTBaMHU M MX CBoicTBa. [[narpammel Diinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONWCaHUS PEaJbHBIX INPOLECCOB U
SBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeEMaTHUECKOI0 00BEKTa, CIIEACTBUE, J0KA3aTEIbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KJIACC
Yucaa ¥ BLIYUCTICHUS

Harypanenuble u 1enble uucna. [IpuMeHeHHE MNPU3HAKOB JEIMMOCTH IEIbIX YHCEI,
HanOospmuii o0muid aenurens (nanee — HOJ) u Haumensinee oomee kpatHoe (nanee — HOK),
OCTaTKOB 0 MOAYIIO, anropuTMa EBKinaa ass penienus 3a1a4 B 1eIbIX Yncax.

KommuiekcHpie uymcma. AnreOpawdeckass ©W  TpPUTOHOMETpHYEcKas (GOpMBI  3aIlucu
KOMIUIEKCHOTO 4Hcia. ApudmeTrndeckue ornepanyy ¢ KOMIUIGKCHBIMHU 4uciamMu. M300pakeHue
KOMILJIEKCHBIX YHCeNl Ha KOOpAuHATHOU mockoctu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO uucia. I[IpuMeHeHHe KOMILIEKCHBIX 4YHCed JUIS PeIICHHS (PU3UYECKHX |
TreOMETPHUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPaBHEHHI 1 HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI 1 CUCTEMBI -
ciencTBusi. PaBHOCUITbHBIE HEPABEHCTBA.

Ot6op KOpHEHl TPUTOHOMETPUUECKUX YpPAaBHEHUU C TOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpuieckux HepaBeHCTB.

OCHOBHBIE METO/IBI PEIIEHUS TTOKA3aTENbHBIX U JIOTApU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS] HPPAIIOHATHHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX, UPPAITHOHATIHHBIX,
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YpPaBHEHUN.

YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU.



[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a1ad U
3aa4 W3 pa3IMYHBIX OONacTel HAayKH M peajbHON >KW3HM, WHTEPIpETalus MOJyYSHHBIX
pe3ynbTaToOB.

DyYyHKUUH U TPAaPUKHU

I'papux xommozurmu (yHkuuid. I'eomerpuyeckne oOpas3bl ypaBHEHHI M HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuveckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckue METO Bl pelIeHUs] ypaBHEHUH U HEpaBEeHCTB. | paduueckue METO bl peleHHs
3a/1a4 ¢ mapameTpaMH.

Ucnonws3oBanne rpapukoB (QyHKUMA [UIsT HCCIEIOBAHUSA MPOILIECCOB W 3aBHUCHMOCTEH,
KOTOPBIE BO3HUKAIOT TPU PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX MIPEIMETOB U PEaTbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpumeHeHne Npon3BOAHON K UCCIETOBAHUIO (PYHKIMNH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYECHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[Ipumenenne NPOU3BOAHOM JUISI HAXOXKJAECHUS HAWYYIIEr0 pEIIeHUs B MPHUKIATHBIX
3aja4yax, JJs ONPENENIEHUsT CKOPOCTH M YCKOpPEHHUsS Ipolecca, 3aJaHHOro (GopMysiaol WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe 3IIEeMEHTApHBIX
¢byukuuil. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

NHterpain. ['eomeTprudecKuil CMBIC MHTErpajia. Berauciaenue onpeneséHHOro MHTerpaina
o ¢opmyne Herotona-JleitOnuna.

[Ipumenenune wuHTErpajna Uid HaXOXKJEHUS IUIOHIafed IUJIOCKUX Quryp u oOBEMOB
F€OMETPUYECKUX TEJ.

[Tpumepsr pemenuit nuddepeHnnaTbHBIX ypaBHEHUH. MaTemMaTHYeCKOe MOJICITHPOBAHHE
peabHBIX IPOLIECCOB C MOMOIIBIO U] (epeHInaNbHbIX YPaBHEHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KYPCA «AJITEBPA U
HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskIaHCcKOro BOCIIMTAHUS:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOW TO3MIMH OOydYalomerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4JIE€HA POCCHUUCKOro OOIIeCTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOpPBI, OMPOCHI U JPYTrO€), YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh POCCUMCKON I'pak/IaHCKON MJIEHTUYHOCTH, YBaXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHICKHX
MAaTEMAaTUKOB M POCCHMCKOW MAaTE€MaTHUYECKON IIKOJbI, MCIOJb30BAHUE ATUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHME  JYXOBHBIX  LIEHHOCTEH  pPOCCUICKOr0  Hapojaa, CcGHOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBEJCHHS, CBA3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTIDKCHHN HAyKH M JCSITEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJga B TOCTPOCHHUE
YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl ICTETUKY MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHUH, PacCyXACHUN, BOCIPUUMYHBOCTH K MATEeMaTHYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIIMTAHUS:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUYECKUE 3HAHUSI B HHTEpecax 3J0POBOIr0O
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/J0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OT/AbIXA, peryisipHas (u3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTEIBHOMN J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUS:

TOTOBHOCTb K TPYZAY, OCO3HAHHME LIEHHOCTH TPYIO0JIO0Us, HHTEPEC K pa3IuyHbIM chepam
podecCHOHANBHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTUYeCKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJABTYpHl, TOHUMAHHE BIUSAHUS COIHMAIIBHO-
SKOHOMUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHONM M COLUAIBHON Cpeabl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa YKOJIOTUYECKUX MPOOIeM, OpUeHTAIIHSI Ha TPUMEHEHNE MaTeMaTHIEeCKUX
3HAHMI 7S pelIeHus 3a7a4 B 00J1aCT OKpY>Karolei cpe/ibl, IIIaHUPOBAHKUE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MTOCJIEICTBUM IJIs1 OKPYXKAIOLIEN CPEebl;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

cOpPMUPOBAHHOCTH ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKHM, MTOHUMAaHUE MATEMaTHYECKOW HAyKd Kak cgepbl
YEJIOBEUECKOU AESITENIbHOCTH, ITANOB €€ Pa3BUTHUS UM 3HAUMMOCTHU JUISl Pa3BUTHS IIUBUIIU3ALINH,
OBJIAJICHHUE S3bIKOM MATEMaTHKU U MaTeMaTHUYE€CKOUN KyJIbTYpOil KaKk CpEJICTBOM MO3HAHUS MHUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIC yHHBepcaibHbIe YueOHbIe el CTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITh U XapaKTEpU30BAThb CYIIECTBEHHbIE IPU3HAKU MaTeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHM,
YCTAQHABJIMBATh CYIICCTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAHHMS JUIS OOOOIIEHHS W
CPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH M IPEOOpPa3OBbIBATh CYKICHUS: YTBEPAWUTEIbHBIE U
OTpHULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpPEUMsS B (akTax,
JaHHBIX, HAONIOAEHMAX W  YTBEPXKICHMSX, TMpeajgaratb KpUTEPUH JJI  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKM, AEIYKTHBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIpSIMbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapPryMEHTAlUIO, NPUBOJUTH MPUMEPHl U  KOHTPHPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpATh cr1oco0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpaTh HanOoJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3soBble nccienoBare/bCKHe JeHCTBUA:

UCIIOJIb30BATh BOIPOCH! KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUs, (POPMYIUPOBATH
BONPOCHI, (PUKCHpYIOIME NPOTHBOpEUYHE, NpoOIEMy, YCTAaHaBIMBATH HCKOMOE M JaHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO NMO3UINI0, MHEHHE;

IIPOBOJIUTh  CAMOCTOSATEJIBHO — CIUIAHUPOBAHHBIA  IKCIIEPUMEHT, HUCCIEAOBAaHHE IO
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4eCKOro OOBEKTa, SIBJIECHHUS, IPOLECcca, BBISBICHUIO
3aBUCUMOCTEH MeX 1y 00BbEKTaMH, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENIBHO (POPMYIUPOBATh 000OIIEHHUS U BBIBOJIBI [0 pe3yibTaTaM IPOBEIEHHOTIO
HaOJII0/IeHUS, UCCIIEI0BAHMS, OLIEHUBATh JIOCTOBEPHOCTD IOJIyYEHHBIX PE3YJbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCa, @ TAKXKe BBIABUIaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISBIIATE 1€(UIUTHI HH(OPMAIMHY, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa Ha BONPOC U VIS
peleHus 3a/1a4u;

BbIOMpaTh HMHQOpPMAIMIO U3 MCTOYHMKOB  pa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3UpOBaTb M MHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U  (opMm
IIPEJCTABICHMUS;

CTPYKTYpUPOBATh HH(OPMAIIHIO, IPEICTABIATE €€ B pa3IMnYHbIX (OpPMaX, WIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMHGPOPMALIMM MO  CaMOCTOSTENbHO  CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KommyHukaTuBHbIe YHUBEpcaibHbIe yueOHbIe JelcTBUs

Oo60menue:

BOCIIPUHUMATh U (DOPMYIHUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBHUSIMU H IEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHMEHHBIX
TEKCTaX, aBaTh MOSCHEHUS 10 X0y PEIICHHs 3a]]aul, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yNbTaT;



B X0/ie¢ OOCYKIEHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl, IPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXJICHHSI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAIOTa, OOHApYKUBATh Pa3U4Me M CXOJICTBO
MO3UIINIA, B KOPPEKTHOU opme (GopMyaHpOBaTh Pa3HOIIACHS, CBOU BO3PAKCHHUS;

MNPpCACTaBJIATE PE3YJIbTAThl PCHICHUA 3aJadu, SKCIICPUMCHTA, HCCICAOBAHUA, IPOCKTA,
CaMOCTOSITEJILHO BbIOMPATh (pOpMAT BBHICTYIUIEHHS C YUETOM 3aa4 MPE3EHTALUU U 0COOCHHOCTEH
ayJIUTOpUH.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anus:

COCTaBJIATH IUTAH, AJTOPUTM pEIICHUS 3aJadd, BBHIOMPATh CIOCOO pemieHus ¢ y4ETOM
UMEIOIIUXCS PECYPCOB W COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BAapUAHTHI PELIEHUN ¢ yU€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TIO3HABATENLHON pe()IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX EHCTBUHN 1
MBICTIMTEIHHBIX MPOIIECCOB, MX PE3YABTATOB, BIIA/IETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3ysibTara penieHus MaTeMaTHIeCKON 3a1auu;

MPEBHUJICTh TPYJAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TIPH PEIICHWH 3aJadd, BHOCHTH
KOPPEKTHUBHBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAHJICHHBIX ONIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3y/IbTATa IEIH U YCIOBUSAM, OOBSICHATH IPUIUHBI JIOCTHIKECHUS
WIM HEJOCTYDKCHUS PE3yJbTAaTOB JEATCIBHOCTH, HAXOJUTh OINMOKY, J1aBaTh OIECHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MMOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaIbHOU PabOTHI MpHU
pelieHnd y4eOHbIX 3ajay, MPUHUMATh IleJib COBMECTHOM JEsTeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpenessaTh BHABI pabOT, TOTOBapUBATHCS, 00CYKIATh
MPOIIECC M pe3yibTaT pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B I'PYNIOBBIX (hopmax paboThl (0OCYXKIeHUS, OOMEH MHEHHUH, «MO3TOBBIC
LITYPMBI» U HHBIE), BBIMOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBUS C JPYTUMU
YJieHaMd KOMaHJbl, OIICHMBATh KAayeCTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUsIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.



HNPEAMETHBIE PE3YJIbTATbBI

K konmy oOydenuss B 10 kjacce oOydaromiuiics MOJYYHUT CIEAYIOIIME MPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paboueil mporpaMMbl y4eOHOro Kypca «AunreOpa u Haudana
MaTeMaTHYECKOTO aHATH3ay:

Yucia U BIYMCTEHUS:

cBOOOJTHO OTIEPHPOBATH MOHATUSAMH: PAIIMOHAIBLHOE YHCII0, OECKOHEYHAS MEPUOTUIECKast
IpoOb, TPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX M JIEHCTBHTEIBHBIX
YHCeN, MOJIYJb IEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTH APOOH M TPOLEHTHI ISl PEICHHS MPUKIIAAHBIX 33ad U3 Pa3IUIHBIX OTpacien
3HaHUU U PEAIbHOM KU3HU;

MPUMEHATh TPHONMKEHHBIC BBIYMCICHUS, TMPAaBHJIA OKPYIJCHHS, TPUKUAKY WU OICHKY
pe3yJbTaTa BIYUCICHU;

CcBOOOJTHO ONEpUPOBATh TOHATHEM: CTENEHb C IEJIBIM TOKa3aTeJeM, HCIOJIb30BaTh
MOAXOASANIYI0 (OPMY 3alUCH ACHCTBUTEINBHBIX YHCEN IS PEIICHUS MPAKTHYECKHX 3a1ad U
MIPECTAaBICHHS JAHHBIX;

cBOOOJTHO OTIEPHPOBATH TIOHATHEM: apH(PMETHICCKUI KOPEHb HATYPAJIbHOU CTETICHH;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM: CTETIEHB C PAIlMOHAIHLHBIM ITOKA3aTEIIeM;

CBOOOJTHO OTIEpUPOBATH TOHATHUAMU: JIOTApU(PM UYHWCIA, ICCATUYHBIE M HATypajJbHBIE
Jorapu(MmBbl;

CBOOOJTHO OTIEpUPOBATHh TMOHITHSIMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC YHCIOBOTO
apryMeHTa;

OINEpPUPOBATH MOHATHIMHU: APKCUHYC, APKKOCHUHYC U aPKTaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJTHO ONEPUPOBATH NOHATUSAMM: TOKAECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCHJIbHBIE
YPaBHEHMsI U yPABHEHUA-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHATh PA3JIMYHbIE METOJbl PEUICHHUS palUOHAIBHBIX M JPOOHO-PALMOHAIBHBIX
YPaBHEHM, IPUMEHITh METOJ HUHTEPBAJIOB JUIsl PELLICHHsI HEPABEHCTB;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMH: MHOTOWIEH OT OJHON NEpEeMEHHOH, MHOTOWIEH C
LeJIBIMU K03()(UIIMEeHTaMuU, KOPHU MHOTOUJIEHA, IPUMEHSATh JIeJICHHEe MHOTOYJIEHa HA MHOTO4JICH
c ocTaTkoM, Teopemy besy u Teopemy Buera i pemenus 3anay;

CBOOOJIHO ONEpUPOBaTh NOHATUSAMM: CHCT€Ma JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpeNeNUTeNIb MaTpullbl 2 X2 M ero IeOMETPUYECKHM CMBICI, MCIOJIb30BaTh CBOMCTBA
onpenenurens 2 X 2 [yl BBIYUCICHUS €ro 3HAY€HMs, NPUMEHATh ONPEAEIUTENH Ul pelIeHus
CHCTEMBbl JMHEWHBIX YpaBHEHHH, MOJEIMPOBATh peajbHble CUTYallMd C I[OMOIIbIO CHCTEMbI
JUHEWHBIX YpaBHEHWH, WCClIe0BaTh IOCTPOEHHBbIE MOJEIM C IOMOINbIO MAaTpUll H
olnpenenuTeneil, HHTEPIPETUPOBATH MOJTyYEHHBIH pe3yibTar;

UCIOJb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMU AJIS TPeoOpa30oBaHMsl BEIPAXKEHUI;

BBIMOJIHATh ~ NMPEoOpa3oBaHMsl YMCIOBBIX  BBIPQKEHUH, COJAEp)KAIUX CTENEHU C
palMoHaIbHBIM IIOKA3aTEeIeM;

UCIOJb30BaTh  CBOMCTBa  JjorapumMoB Ui  mpeoOpa3oBaHUS  JOrapuPMHUECKUX
BBIPAKECHUMH;

CBOOOJTHO ~ OMepHpoBaTh  MHOHATUSMHM:  MppalMOHAJIbHBIE,  IOKa3aTelbHblE U
norapu(MUUECKUE YpaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYILECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHbIE  TpUTOHOMETpUYeckue  (GopMyisl  Uii  NpeoOpazoBaHUA
TPUTOHOMETPUUYECKHX BBIPAKEHUI;

CBOOOJITHO ONEpHpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TNPUMEHATh
HE00X0AUMBbIe (POPMYIIBI [T PELICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpPaBHEHHUI;



MOJICIUPOBATh peajbHbIC CHUTYyallMd Ha S3BbIKE aireOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHMs, HEPABEHCTBA 10 YCIOBHIO 3aJaud, MCCIIEJOBAaTh IOCTPOCHHBIE MOJACIH C
MCTIOJIb30BAHMEM allllapara ajareOphl.

DyHKIUHN U TPa@UKH:

cBOOOJTHO OMEpUPOBATh MOHATHAMHU: (QYHKIHS, CIIOCOOBI 3aJaHus (YHKIUH, B3aUMHO
oOparHble (QYHKIHH, KOMIO3UIHS (yHKUUH, rpaduK (QYHKIUH, BBIIOJIHITH 3JIEMEHTapHBIC
npeoOpa3oBaHus Tpa@uKoOB QyHKIUH;

cBOOOJTHO ONEpUpPOBATh TMOHATHAMHU: O0JACTh OMPEACTCHUS W MHOXKECTBO 3HAYCHHUU
GbyHKIMHU, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

cBOOOJTHO OTEPHPOBATH NOHATHSAMH: YETHBIE W HEUYETHBIE (DYHKIMH, MEPUOTUYECKUE
(GyHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (DYHKITUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

cBOOOJTHO OTEPHPOBATH TOHSATHAMH: CTETICHHAsh (YHKIUS C HATYpaJbHBIM MU IIEIBIM
nokaszatenieM, rpaduk creneHHON (YHKIMU C HATYpaIbHBIM M IENbIM TOKa3areieM, rpaduk
KOPHS N-0# CTETIeH! KaK (QYHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MIOKA3aTeIeM;

OTIEPHPOBATh TOHATUSAMH: JIMHEWHas, KBaJpaTHYHas W JAPOOHO-IHHEHHAs (QYHKIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapuKOB;

CBOOOJTHO OTIEpUPOBATh MOHATHSAMHU: TOKa3aTeldbHas W JorapudmMudeckas (GYyHKIHUU, WX
CBO#CTBA ¥ TpaMKH, HUCIIOJH30BATh UX TPAPUKH TS PEIICHHUS yPaBHEHUH;

CBOOOJTHO OIEPHUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB, OTIpE/ICICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apTyMEHTa;

UCTIONB30BaTh rpadukn (HYHKIUH [UIS WCCIIEAOBAHHUS TPOIIECCOB M 3aBHUCHMOCTEH MpH
pelIeHnn 3a1ad U3 JIPYruX Y4eOHBIX MPEAMETOB M pealbHOW JKH3HH, BBIpAXKaTh (OpMyIIaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMM;

Hayana MmaTeMaTH4ecKOro aHaIn3a:

CBOOOJIHO ONEpHpOBaTh NOHATHAMM: apU(MeTHuecKass U IeoMeTpHuYecKas MpOorpeccHs,
0eCKOHEUHO YOBIBaIOIIAsl FEOMETPUUECKasi MPOrPECCHs, JIMHEHHBIN U SKCIOHEHIIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

HCIOJIb30BATh IPOrPECCUM VI PELIEHUs PealbHbIX 3a/1a4 IPUKIIAJAHOTO XapaKkTepa;

CBOOOJIHO ~ ONEpPUPOBATH  MOHATUAMHU:  IIOCIIEIOBATEIBHOCTb,  CHOCOOBI  3aJaHus
II0CJIEI0BATEIbHOCTEH, MOHOTOHHbBIE 1 OIPaHHUYEHHBIE IT0CIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MATEMaTUYECKOTI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: HENpepbIBHbIE (YHKLUHU, TOUKH pa3pbiBa rpaduka
(hyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CBOOOJIHO ONEpUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAs Ha OTpe3Ke, MPUMEHAThH
CBOICTBA HENIPEPBIBHBIX (DYHKIMH Ul peLIeHus 3a1a4;

CBOOOJTHO ONepupoBaTh TMOHATHAMU: TIepBasi M BTOpas NPOM3BOJHBIE (yHKIHMH,
KacaTtenbHas K TpaduKy QyHKINHU;

BBIUUCIIATH IPOU3BOHBIE CYMMBI, IIPOU3BEICHHSI, YACTHOTO ¥ KOMIIO3UILIMU JIBYX (DYHKIIHIH,
3HATh MPOU3BO/IHbIE AIEMEHTAPHBIX (DYHKIIMH;

UCIOJIb30BATh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM /Il peLleHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallMi HaJl MHOKECTBAMH;

UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJsl OIMMCAaHUs peallbHBIX TPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYruX ydeOHBIX MPEIMETOB;

CcBOOOJIHO OMNEpUPOBaTH MOHATUSAMHU: ONpEAETIeHHEe, TeopeMa, YpaBHEHHE-CIEICTBUE,
CBOMCTBO MareMaTH4YecKoro OObeKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YpPAaBHEHUS U
HEpaBEHCTBA.



K konmy oOydenuss B 11 kjacce oOydaroumiuiics MOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «Aunrebpa u Hauvana
MaTEeMaTUYECKOI0 aHAIN3ay:

Ymucaa v BHIYUCICHHUS:

CBOOOJTHO OMEpPHPOBATH MOHSATUAMHU: HATypaJllbHOE U IEJ0€ YHWCIIO0, MHOXECTBa
HaTypaJIbHbIX M LIEJBIX YHMCEJl, UCII0JIb30BATh MPU3HAKK JenuMocTH 1enbix yncen, HO u HOK
HaTypaJIbHbIX YHMCEN JJIsl PELIEHUS 3ajia4, IPUMEHATh alnroput™ EBkinna;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa MO MOIYIIO, 3aITMCHIBATH HATYpaJIbHBIC YNCIIA B
Pa3IMYHbIX TO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

cBOOOJTHO OMNEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCII0O M MHOKECTBO KOMIUIEKCHBIX
YHCeI, MPEJICTABIIATh KOMIUICKCHBIC YHCIa B alreOpandeckoil ¥ TpPUTrOHOMETpHUYecKoi (opme,
BBINIOJIHATH apu(pMeTHYECKUe onepalyy ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJAHO  ONEpUpOBaTh  MOHATUSMHU:  HppallMOHANIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMUUECKUe HEPABEHCTBA, HAXOUTh UX PELIEHUSI C TOMOIIbIO PABHOCUIILHBIX NIEPEXO0/I0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPAaBHEHUS;

CBOOOJHO ONEpUPOBAaTh IOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0xo1uMble (HOPMYIIBI 17151 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U HEPaBEHCTB,
PaBHOCHJIbHBIE CHCTEMBI I CUCTEMBI-CIIEJICTBUS, HAXOIUTh PEIICHUsI CHCTEMBI M COBOKYITHOCTEN
palOHaJIbHBIX, HWPPALUOHAIBHBIX, IOKA3aTENbHBIX M JIOrapu@MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pelmarh palndoHAIbHbIE, HWpPpAalMOHANIbHBIE, TIOKa3aTellbHble, Jorapu@Muyeckue u
TPUTOHOMETPUUECKHE YPAaBHEHMsI U HEPABEHCTBA, COAEPIKAINe MOIYIIH U ITapaMeTphl;

MPUMEHSATH IpauuecKnue METO/IbI Ul PELICHUs] YPAaBHEHUI U HEPABEHCTB, a TAaKXkKe 3aJjay C
napameTpamu;

MOJICIUPOBATh pEAJbHbIE CHUTYyallMd HaA A3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHMsI, HEPAaBEHCTBA M X CUCTEMBI 110 YCIOBHIO 33JjauH, UCCIIE0BATh TIOCTPOECHHBIE MOJIENIH
C MCIIOJIb30BaHMEM almapara ajareOpbl, HHTEPIPETUPOBATh MOTYYEHHBINH PE3yNIbTaT.

DOYyHKUUM U TPaPUKH:

CTPOUTH T'papUKH KOMIO3ULIMU (YHKIUI C MOMOIIBIO 3JEMEHTAPHOIO HCCIIEIOBAHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIUH;

CTPOMThL FeoMeTpHUUecKre 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIUHATHON INIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHIMHU: TpaQUKH TPUTOHOMETPUUYECKUX (PYHKIMII;

IPUMEHATh (PYHKIMM JUI1 MOJICIMPOBAHUS U UCCIIEIOBAHU S PEATIbHBIX ITPOLIECCOB.

Hayana MaTeMaTH4ecKoOro aHajan3a:

UCIOJb30BaTh IPOU3BOAHYIO JJs HCCIEAOBaHUS (YHKIMH HAa MOHOTOHHOCTb M
KCTPEMYMBI;

HaXo0JIUTh HanOOJIbIlIeE U HAaUMEHbIlIee 3HaUeHUs (DYHKIIUN HENPEPhIBHON HA OTPE3KE;

UCIOJIb30BATh IPOU3BOIHYIO JUIS HAXOKIACHUS HAWTYUILIEero PELICHUs B IPUKIIAJHbIX, B TOM
YHCcIIe COLUAIBbHO-9KOHOMUYECKHUX, 3a/1auax, sl ONpeIeeHusl CKOPOCTH U YCKOPEHUs Ipolecca,
3aJJaHHOTO (POPMYJION UK rpaduKoM;

cBOOOJTHO ONepUpPOBATh MOHATHAMMU: MIEPBOOOpa3Hasl, ONPEAeIEHHbIN HHTErpall, HaX0AUTh
nepBooOpa3Hble IEMEHTAPHBIX (DYHKIMH W BBIUMUCIATH UHTerpain mno Qopmyne HproroHa-
JletiOonuma;

HaXOJUTh IJIOUIA/IU TIIOCKUX (UTYp U 00BEMBI TN C TOMOILIBIO MHTETpaa;

UMETh IPEACTABICHUE O MAaTEMAaTUYECKOM MOJEIMPOBAHMM HA IPUMEPE COCTABICHMS
g depeHIInanbHbIX YpaBHEHHI,

pemaTh MpUKIaJHBIe 337a4i, B TOM YHCJE COLUAIbHO-I)KOHOMHUYECKOTO M (PU3NYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KousmmuectBo yacos
No HaumenoBanue pas3ieiioB u Tem Kontpon | OnexrponHsle (HM(POBLIE)
B IPOrpaMMBbl Bcero bHBIC o0pazoBarelbHbIE PECYpPChI
paboThl
MHOK€ECTBO ACHCTBUTEIBHBIX YHCEIL.
1 Mpmuorouiensl. PaninoHanbHbIe 6 i https://resh.edu.ru
ypaBHEHUsI U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPABHEHUN
0. |Apudmernieckuii kopens n-oii 4 - https://resh.edu.ru
creneHu. MppainmoHaibHble YpaBHEHHUSI
3, | Pynxumn urpaduicu. Crenennaz 14 1 https://resh.edu.ru
(GYHKIMS C LIETBIM [TOKa3aTeleM
4. Tpuronomerpuyeckre GyHKIHH 20 1 https://resh.edu.ru
5 TpuronoMmeTpruveckre BEIPAKEHUS U 20 1 https://resh.edu.ru
ypaBHEHUS
6. MoxasatenbHas dpynxims, 10 1 https://resh.edu.ru
[TokazaTenbHble YypaBHEHUS
7. Jlorapudmmieckas QyRKI. 16 1 https://resh.edu.ru
JlorapudmMuueckre ypaBHEHUS
8. ITocnetoBaTeIbHOCTH U IPOTPECCHH 6 - https://resh.edu.ru
9. Henpepoisusie Gyakiuu. [Tponssoanas 28 1 https://resh.edu.ru
10. Hostopenue, O606meHPuIe’ 12 2 https://resh.edu.ru
crCcTeMaTH3alHsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 7
I[TPOI'PAMME
11 KJIACC
KonmyectBo vacos
No HaunmenoBanue pa3aennoB u TeM Kontpon | OnexTpoHHBIE (HH(POBBIE)
B IPOrpaMMBbl Bcero bHBIE o0OpazoBaresbHbIC PECYPChI
paboThHI
1. IToBTOpEHNE U aKTyaIM3aIUs 10 - https://resh.edu.ru
9 HccnenoBanue GpyHKIUN C TOMOIIBIO 15 1
) MIPOM3BOTHOM
3. ITepBooOpa3Has U HHTETPA 15 1 https://resh.edu.ru
4. PaBHOCHHE’HHe NpeoOpasoBaH 20 1 https://resh.edu.ru
ypaBHCHUI U HEPABCHCTB
I'paduiky TPUTOHOMETPUUECKUX
5. ¢ynkumii. TpuroHomeTpuyeckne 10 1 https://resh.edu.ru
HEPaBEHCTBA
6. HppanuoHaisHbIe, OKa3aTeIbHbIC U 10 1 https://resh.edu.ru
norapu(MUIECKHUEe HEPABCHCTBA
CucTeMbl pariMoHAIbHBIX,
7. UppaloOHAIbHBIX TOKa3aTEIbHBIX U 10 1 https://resh.edu.ru
norapu(MHUUECKUX YPaBHCHUH
8. 3agauu ¢ mapaMeTpaMu 20 1 https://resh.edu.ru
9. HatypanbHble u nienpie yncna 15 1 https://resh.edu.ru




10. | KomrIuiekcHsle yunciia 10 -

11. Hosropenne, 0606meHIfe’ 35 2 https://resh.edu.ru
CHCTEMATU3ALIU 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 170 10
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