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INOACHUTEJIBHASA 3AIINCKA

Y4eOnbiii Kypc «Anrebpa W Hadaia MaTEMAaTHYECKOTO aHAIA3a» SBIISICTCS OJTHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CPEIHETO OO0IIero 0Opa3oBaHUSs, MOCKOJBKY, C OJHON
CTOPOHBI, OH OOecreunBaeT MHCTPYMEHTAJIbHYIO 0a3y JUisl M3Y4YeHHUsS BCEX €CTECTBEHHO-
HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, POPMUPYET JTOTUUECKOE U A0CTPAKTHOE MBIIIJICHUE
o0ydJaronmxcsi Ha YpoBHE, HEOOXOUMOM JJIsI OCBOSHUS WH(POPMATUKH, OOIIECTBOZHAHUS,
WCTOPWH, CJIOBECHOCTH U JPYTUX AWCHHMIUIMH. B pamkax maHHOro y4eOHOro Kypca
oOydJaroruecs: OBJIAJICBAIOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIMpyeT CBOU JOCTHKEHUSI B MaTeMaTuieckon popme.

VYueOHbIl Kypc alireOpbl U Ha4all MATEMaTUYECKOTO aHaIN3a 3aKJIabIBA€T OCHOBY JIJIS
YCTENIHOTO OBJIAJIEHUsT 3aKOHAMU (PH3WKHM, XUMHH, OWOJOTHH, TOHHMMAaHHWS OCHOBHBIX
TEHJICHITUN Pa3BUTHS YKOHOMHUKH M OOIIECTBEHHOW KU3HHM, TTO3BOJISET OPUCHTUPOBATHCS B
COBPEMEHHBIX U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO UCIOIB30BATh UX JIJIS
nanbHeiero oopa3oBaHUs U B TMOBCEIHEBHOW KH3HU. B TO ke Bpemsi OBIajeHUE
aOCTpaKTHBIMU U JIOTMYECKH CTPOTMMU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYECKOTO
aHaNM3a pa3BHBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD,
JTIOKa3bIBaTh YTBEPIKIACHUS C TTIOMOIILI0 MHAYKIIMH U PACCyKIaTh 1€ TyKTUBHO, UCIIOIh30BaTh
000011IeHre U KOHKPETH3aIlMI0, a0CTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3yueHus yueOHOro kKypca «Anredpa M Hayajga MaTe€MaTHUYECKOTO aHAIN3a»
oOydJaromuecs: MOJIy9ar0T HOBBIM OMBIT PEIICHHS MPUKIAIHBIX 3a/ad, CaMOCTOSATEIHLHOTO
MIOCTPOCHUS MaTEMAaTHUECKUX MOJIEICH pealbHbIX CUTYAIlUi, HHTEPIIPETAINH TTOJTYICHHBIX
pelieHuni, 3HaKOMATCSI C PUMEpPaMy MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTUIECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.

VYuebHbIil Kypc 00J1ajaeT 3HAYUTEIBHBIM BOCIIUTATENIBHBIM MOTEHIIUATIOM, KOTOPBIN
peanusyeTcsi Kak yepe3 y4eOHbI MaTtepHuall, CliocOOCTBYIONINI (POPMUPOBAHNIO HAYYHOTO
MUPOBO33pEHUS, TaK U Uepe3 chnenuduky ydeOHOM JeATeIbHOCTH, TpeOyromiei
MPOJIOJDKATEIFHON KOHIIGHTPAIlMM BHUMAHUS, CAaMOCTOSITEIBHOCTH, AaKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a TIOJIyYCHHBIN PE3yJIbTaT.

B ocHOBe MeTOMKN 00ydYeHHUs anredpe W HavajgaM MaTeMaTHYeCKOTo aHajau3a JICKUT
NEeATETLHOCTHBIN IPUHIIAI 00y4YeHUSI.

B ctpykrype yueOHOTrO Kypca «Anredpa W Hadalla MaTEeMAaTHYECKOTO aHAIN3a»
BBIJICJICHBI CJICAYIONINUE COJEPKATEIbHO-METOIUYECKHe JTMHUK: «Huciaa M BBIYUCICHHS,
«Dynkuun U rpadukuy, «YpaBHEHHs W HepaBeHCTBa», «Haudama wmaTeMaTHyeckoro
aHanuza», « MHOXecTBa U JIOTHMKa». Bce OCHOBHBIE cOAepKaTENbHO-METOJUYECKUE JTUHUU
U3YYaroTCs Ha MPOTSHKEHUU JIBYX JIET 00yUeHHUs Ha YPOBHE CpEHEro o01ero oopa3soBaHus,
€CTECTBEHHO JOMOJHSS APYyr Jpyra W TOCTENEHHO HACBIIAACh HOBBIMA TEMaMH H
pasnenamu. JlaHHBIA Yy4eOHBIA KypC SBISICTCS WHTETPATUBHBIM, IMOCKOJIBKY OOBEIUHSET B
cebe coJepkaHHe HECKOJbKMX MaTeMaTUYeCKUX MAMCIUIUIMH, TakKuX Kak anreopa,



TPUTOHOMETpPHUS, MaTEMATUYECKUI aHaJIN3, TEOpUsS MHOKECTB, MaTeMaTH4ecKas JIOTUKA U
apyrue. Ilo Mepe Toro xak oOywaromuecs OBJaieBalOT BcE 0Oojee IMIHMPOKUM
MaTeMaTHYeCKUM anmnapaToM, Y HUX IOCJIE0BATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTEeMAaTHUYECKYI0 MOJENb PEalbHOM CHUTyalluu, NPUMEHATH 3HAHUS,
MOJlyYeHHBIE TIPU M3YYECHUH y4eOHOro Kypca, [UJIsl pEIIeHHS CaMOCTOSITEIBHO
chopMyIMPOBAHHON MaTEeMAaTUUYECKOH 3a/1a4H, a 3aTeM UHTEPIPETHUPOBATH CBOM OTBET.

CopepxxarenpHo-MeTOIMYECKass JHMHUA «Yucaa UM BBIUMCIEHHS» — 3aBepLIacT
(dbopMupOBaHrE HABBIKOB UCTIOIB30BAHUS IEHCTBUTENBHBIX YHCET, KOTOPOE OBLJIO HA4YaTO Ha
ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeanero obiiero oopa3oBanus ocodoe
BHUMaHUE yieisieTcsi GOpMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYMCICHUH, BKITFOUAIOTIX
B ce0s HUCHOJb30BAaHUE PA3JIMYHBIX (OPM 3alUCU YHCIIA, YMEHHUE JelaTh MPUKUAKY,
BBINOJIHATh NMPUOIMKEHHBIE BBIYUCIICHUS, OLIEHUBATh YMCIIOBBIE BBIpAXEHHS, pabOTaTh C
MaTEeMaTHYECKUMU KOHCTAaHTaMH. 3HAKOMBIE OOYYalOIIMMCS MHOXECTBA HATypajbHBIX,
IEJIBIX, PAIIIOHATIBHBIX U JCUCTBUTEIHHBIX YHCEI JOMOIHAIOTCS MHOKECTBOM KOMILIEKCHBIX
yuces. B kaxa0M U3 3TUX MHOXKECTB pacCCMAaTPUBAIOTCS CBOMCTBEHHBIE EMY CHELIMPUUECKHE
3ala4d ¥ OIepalyu: JeJICHUE HAaleJ0, ONEPUPOBAHUE OCTAaTKAaMU Ha MHOKECTBE LENbIX
4uCcesl, 0COObIe CBOMCTBA PAaLlMOHAIBHBIX U HUPPALUOHAIBHBIX YHUCEN, apuPpMETHUECKHUE
oTiepaIiy, a Tak)Ke U3BJICUCHNE KOPHS HATypajbHOW CTENEHN HA MHOXKECTBE KOMITJIEKCHBIX
gyucen. bmaromapst mocneaoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIHOJIb3YeMBIX YHCENl |
3HAKOMCTBY C BO3MOKHOCTSMHU MX TPUMEHEHMsI MJi1 pEHICHUs pa3InyHbIX 3a]ad
(dopMupyeTcsi IpeCTaBICHUE O €IMHCTBE MaTEMATHKU KaK HAyKH U €€ POJIM B IOCTPOECHUU
MOJIeJIel peaslbHOTO MHpPA, IMUPOKO UCTIONB3YIOTCSI 0000IIIEHIE U KOHKPETH3AIH .

Jluaust «YpaBHEHUS U HEPABEHCTBa» peajn3yeTcs Ha MPOTSHKEHUN BCEro o0yueHus Ha
YpOBHE CpenHero oomero oOpa3oBaHUs, TMOCKOIBKY B KaxkaoMm pasneine IIporpammsr
NPEeIyCMOTPEHO pEIlIEHHWE COOTBETCTBYIOIIMX 3anad. B  pesynbrare oOydarommecs
OBJIAJICBAIOT PA3IUYHBIMH METOJIAMU PEIICHHS PAlUOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPU(PMHUUECKHX W TPUTOHOMETPHUECKUX ypaBHEHWH, HEPABEHCTB U
CHUCTEM, a TaKXke 3aaad, coiepxamux mapameTpbl. [lomydeHHbIE YMEHUS IIMPOKO
UCHIOJIB3YIOTCSl MPU HMCCIEAOBAHUM (YHKIUN C MOMOUIbIO MPOU3BOAHOM, MPHU PEIICHUU
NPUKIAIHBIX 337a4 M 3aJad Ha HaXOXXJIEHUE HaWOOJbIIMX M HAWMEHBIINX 3HAYCHUN
dbynkuuu. JlaaHas coqepikarenbHas TUHUS BKIIIOYAET B ce0s Takke (OPMHUPOBAHNUE YMEHUN
BBITIOJHATH Pacd€Thl Mo GopMyiaM, Mpeodpa3oBaHus pallMOHATBHBIX, HPPAIIHOHATBHBIX U
TPUTOHOMETPUUYECKUX BBIPAXKCHHUH, a TakKe BBIPAKEHUH, COJEpXKAIINX CTENEHH W
norapudmel. brarogaps u3yueHuto anreOpanyeckoro Marepuaia MpouCXouT dalibHEHIIee
pa3BUTHE AITOPUTMHUECKOrO M aOCTPaKTHOTO MBIIIICHHUS O0ydarommxcs, GopMUpyrOTCs
HaBBIKU JIEAYKTUBHBIX pacCyXIeHHUH, paboTbl C CUMBOJIBHBIMU (hOpMamu, MpeAcTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AnreOpa mpejaraert
3 PEeKTUBHBIE NHCTPYMEHTHI JJISl pEIICHUS IPAKTHUECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4,
HaTJISAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.



CopeprkarenbHO-MeToAMYecKas JIMHUS « DYHKIIUU U TpaQUKKU» TECHO MEPEIIETAaeTCs C
IPYTUMHU  JUHUSMHA  y4€OHOTO Kypca, TIOCKOJIbKY B KakOM-TO CMBICIIE 3aJaéT
MOCJEAOBATENbHOCTh M3Y4YEHUs] MaTepuana. V3ydeHue CTENneHHOW, N0Ka3aTeIbHOM,
jgorapu(pMuueckoil W TPUTOHOMETPUUYECKHUX (PYHKIMM, HUX CBOHCTB H TpadHKOB,
UCTIONb30BaHue (DYHKUIMN ISl pelIeHUs 3a/1ad U3 APYTruX Y4eOHBIX MPEAMETOB U peaabHOU
YKU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C PEIICHHEM YPAaBHEHUU U
HepaBeHCTB. [Ipu 3ToM O0JbIIIOE BHUMaHUE yJeseTcss (OPMUPOBAHUIO YMEHUS BhIpakKaTh
dbopMynaMu 3aBUCUMOCTH MEXKIY PA3NUYHBIMU BEIMYMHAMH, UCCIIEOBATHh MOTyYEHHBIC
dbyHKIIMKM, CTpouTh HX Tpaduku. MaTepuan 3Toi coaep)KaTeIbHOW JMHMM HAIENeH Ha
pa3BUTHE YMEHUUN U HABBIKOB, MTO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXI1Y BEJIMUYMHAMU
B pa3IuyHOM (QopMe: aHAIUTUYECKOM, Tpaduueckoir u cioBecHoM. Ero wuzyuenue
CIOCOOCTBYET PA3BUTHUIO AJITOPUTMUYECKOTO MBILIUIEHUS, CHOCOOHOCTH K OOOOIIEHHUI0 U
KOHKPETHU3AIUH, UCITOJIb30BAHUIO AHAJIOTHH.

ConepxarenpHass suHuA «Hayana  MaremMaTWyeckoro a”anu3a»  MO3BOJSET
CYILIECTBEHHO PACIIUPUTE KPYT KaK MaTEMAaTHYECKHX, TAK U MPUKIIAHBIX 33]1a4, JOCTYIIHBIX
oOydaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOYKHOCTb CTPOUTH TI'padUKH CIIO0KHBIX
(GYyHKIMHI, onpeneisTh UX HauOOJbIINE W HAaUMEHBIIME 3HAYEHHUS, BBIYUCIATH IUIOIIAIU
buryp u 00BEMBI TEN, HAXOAUTh CKOPOCTH M YCKOpeHusi mnpoueccoB. JlaHHas
CoZepKaTeNbHas JUHUA OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS MaTEMATHYECKUX
MOJIEJIEN PEAVIBHBIX CUTYalUi, IO3BOJISIET HAXOAUTh HAWITYUIIEE PEIICHNUE B IPUKIIAIHBIX, B
TOM  YHCJIE€  COLMAJIbHO-DKOHOMUYECKMX, 3aJadyax. 3HAKOMCTBO C  OCHOBaMH
MaTeMaTHYECKOro aHajiu3a CHOCOOCTBYET pa3BUTHIO a0CTPakTHOTO, (opMajbHO-
JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUS, (POPMUPOBAHUID YMEHUH PpAaCIO3HABATh
MPOSIBJIICHHS 3aKOHOB MAaTEMATHUKH B HAyKe, TEXHUKE U UCKyccTBe. OOyyaroumecs y3HatT O
BBIIAIOIIMXCSI PE3YNbTaTax, MOJTYYEHHBIX B X0/1€ Pa3BUTHUSI MaTeMaTUKHU KaK HayKu, U 00 UX
aBTOpax.

CopepkarenbHO-MeTOAMYECKass JTUHUSA «MHOXECTBA W JIOTMKa» BKJIIOYAET B ceOs
AJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMAaTUYECKOW JIOTMKU. TeOpeTMKO-MHOKECTBEHHBIE
NpeJICTaBICHNUS POHU3BIBAIOT BECh KypC IIKOJBbHOM MaTeMAaTUKH U MpeAsaraioT Hauobosee
YHUBEPCAIBHBIN S3BIK, OOBEAUHSIOMNNA BCE Pa3/ielbl MATEMATHKU U €€ TIPHIOKESHUH, OHU
CBA3BIBAIOT pa3Hble MAaTEMAaTUYECKHWE NHUCLUMIUIMHBI U UX NPUIIOKEHHS B €AMHOE IIEJIOE.
[ToaTOMY Ba’KHO JaTh BO3MOKHOCTh 00YyYaIoeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOM MAaTEMATHMKHA W HCHOJb30BAaTh €ro ISl BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BayKHBIM NPU3HAKOM MATEMATHUKHU KaK HAyKH CJIEAYET NPU3HATh CBOMCTBEHHYIO €1
CTPOTOCTh OOOCHOBaHMM W  CIEAOBAaHWE OMNpPENeIEHHBIM MpaBUIaM IMOCTPOCHUS
JTIOKA3aTeNbCTB. 3HAKOMCTBO C OJJIEMEHTaMU MAaTE€MaTUYECKOM JIOTMKU CIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOYyYarolIMXcs, TIO3BOJIIET HMM CTPOUTH CBOU
pacCykJIeHUs Ha OCHOBE JIOTMUECKHX TNpaBuil, (OPMHUPYET HAaBBIKM KPUTUYECKOIO
MBIILJIEHUS.



B yueOHOM Kypce «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHajIn3a» MPHUCYTCTBYIOT
OCHOBbI MaTEMaTUYECKOTO MOJICIMPOBAHMS, KOTOpbIE TPH3BaHbI CIIOCOOCTBOBATh
(GhOopMHUPOBAHHUIO HABBIKOB MTOCTPOCHHS MOJECIICH pealIbHBIX CUTYyaIlui, HUCCICIOBAHUS ITHX
MOJIEJIEll ¢ MOMOIIBIO amnmnapaTta ajredpbl ¥ MaTeMaTUYECKOr0 aHalliu3a, UHTEPIPETALUU
MOJIYYEHHBIX pe3yJibTaToB. Takue 3aaHusi BIUIETEHBI B KXl U3 pa3/ejIoB MPOrpaMMBl,
MOCKOJIbKY BeChb MaTepuaj y4eOHOro Kypca IIMPOKO MCIOJB3YETCS IS PEIICHUS
NPUKIAIHBIX 3amad. [lpu pemeHun peadbHbIX NPAKTHUYECKUX 3aJad  o0ydaromiuecs
pa3BUBAIOT HAOIOAATEIILHOCTh, YMEHHE HAaXOIWTh 3aKOHOMEPHOCTH, aOCTparnpoBaThCA,
WCIIOJIB30BaTh aHAJIOTHI0, 0000IaTh U KOHKPETU3UPOBaTh MpodiemMy. JledaTenbHOCTh MO
(GhopMUPOBAHUIO HABBIKOB PEIICHUS MTPUKIIAJIHBIX 337]a4 OPTaHU3YETCA B MIPOIIECCE U3YUEHUS
BCEX TEM Y4eOHOTO Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO aHATIN3ay.

Ha wu3ydenue ydeOHOro kypca «AnredOpa W Hayajga MaTeMaTHYECKOTO aHaIU3a»
oTBoauTCs 272 vaca: B 10 knacce — 136 gacoB (4 daca B Henento), B 11 kmacce — 136 yacoB
(4 yaca B HEZIEIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEeUHbIE Iepuoandeckue Apodu. IlpumeHnenue npoOell MU NPOUEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudpmernueckue  onepauMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCHA U ero cBoicTBa. [IpuOnmkEHHbIE BHIYMCICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEACTBUTEIIBLHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJbHbBIC
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOTo1IeHb!I ¢ 11eIbIMU KO3 DHUTTIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIIEHU U KOPHH.

HNppaunonanbHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppalMoOHaIbHbIX YPaBHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHHI, COACPIKAITUX JTOTapU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JMHEWMHBIX ypaBHEHWH. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JVMHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3aJad C IMOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanue noCTpOCHHOW MOJEIN C MMOMOILIBIO MATPHII
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

@OyHkuuu U rpapuku

OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTku 3HakOnocTOsTHCTBA. YETHBIE U HeuéTHble pyHKIuH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHas (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATYypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKIIHUNA YUCIIOBOTO apTyMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yOpiBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCT. Yucio €. PopMyJia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKITMU. Onpeaenenrue, reoOMEeTPUICCKU 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOxk€eCTBO, oOmnepanuyd HajJ MHOXKECTBAMU M WX CBOWMCTBa. [lnarpammebl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa aiis perneHus
3a/1a4 B LEJIBbIX YUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMuHbIX 00JacTeil HAYKU U peanbHOM KU3HU, MHTEPIPETALUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUs YpaBHEHMH U HepaBeHCTB. | 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajam3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIAIHBIX 3a/Ja4dax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHHWsS Mpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

Nuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepst pemenuit auddepeHManbHBIX ypaBHEHUN. MaTemaTu4ieckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOU IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO IMOBEICHHS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKJIeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIO0Us, HUHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHUE MPHUPOIHON U COIMATILHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTH
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTU4eCKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jioruueckue aeMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIIECTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH  MEXIy IMOHATHAMH, (HOPMYIHPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U MPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKIOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBEIOMpATh CMOCO0 pemeHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIECHUS, BEIONPATh HAanOO0JIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BONPOCHl,  (GUKCUpYIOUIUME  MPOTUBOpEuYHe,  MpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKXKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMHU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, AaBaTbhb IIOJACHCHHUA 110 XOI[y peIICHuA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATHh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh I1€Jb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCyxkaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

IHNPEAMETHBIE PE3YJIBTATHBI

K xonmy obOywenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAIlMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUjIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOZIHO ONEpUPOBATH IOHSATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NIPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIIOBOTO apTyMEHTA;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSTD JICJICHUE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLd, ONPEACIIMTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX YypaBHEHUM,
MOJICJIMPOBATh peajbHbIE CUTYallMH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPEIEIIUTEIICH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA jorapumMoB TUTSt npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHNUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCUIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI JIJIsl MpeoOpa3oBaHms
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmmo3uius GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZIHO ONEpUPOBATh MOHATHSMH: YETHbIE M HEYETHBIE (PYHKIMH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HeJabIM TIOKaszarenieM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GYHKINH, BBITIONHATH JIEMEHTAPHOE HCCIIEI0OBAHUE U TIOCTPOCHHE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKITUIM YHMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUAMM: apumeTHyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIN pocT, (hopMyJia CII0KHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIsl PEIIEHUs peajbHBIX 3aJad MPUKIIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH TOHATUSIMU: HEMIPEPHIBHBIE PYHKITNN, TOYKH Pa3phbIBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATHh MOHITUSMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: OIPEACICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YUCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YUCEN, UCIOIb30BATh MPU3HAKU JIEIMMOCTH IEIIbIX YHCEI,
HOJ/l u HOK HaTypaibHBIX 4yuCEN MJid pEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOTHATH apU(PMETHIECCKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!



CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICCTBUSA, HAXOJUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalOHaIbHbBIE, NOKa3aTelIbHbIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOAbI JIsl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha $3bIKE anreOpbl, COCTABISATH
BBIDOKEHHUSI, YpPABHEHHUsS, HEPABEHCTBA M HUX CHCTEMbl IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammnapara ajireOpsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMATIBHO-OKOHOMUYECKHUX, 3a/1a4ax, JJIsl OIPEIEICHUS
CKOPOCTH U YCKOpPEHUS MpoIiecca, 3aJaHHOro (popMysIon nin rpaduxkoM;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoThI padoTsbI
pecypcsbl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 0 1
WppanmonaibHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 0
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 0
YpaBHEHUs
[TocnenoBaTenbHOCTH M POTPECCUN 10 0 1
HenpepsiBabie pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 9 0
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 2




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH C TOMOIIBIO 29 1 0
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 12 0 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1 0
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 0
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10 0
HatypanbHble u 1ienbie uncna 10 0
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1 0
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 0 1
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 16 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 4







