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HHOACHUTEJBHASA 3AIIMCKA

VY4eOnblii Kypc «Alredpa v Hayajaa MaTeMaTUUYECKOT0 aHAIN3ay SIBJISICTCS. OJTHUM M3 HanOoJiee 3HAUUMbIX B IIPOrpaMme
CpeaHero o0IIero 00pa3oBaHus, MMOCKOJBKY, C OJJHOW CTOPOHBI, OH 00eCIeYnBacT HHCTPYMEHTAIbHYIO 0a3y IS U3YYCHUS
BCEX ©CTECTBCHHO-HAYYHBIX KYypCOB, a C JPYrod CTOPOHBI, (HOPMHUPYET JOTHYECKOE U aOCTPAKTHOE MBIIIICHHUE
oOydJaronmxcsi Ha YpOoBHE, HEOOXOAMMOM JIsl OCBOCHUSI HH(POPMATHUKH, OOIIECTBO3ZHAHUS, UCTOPHH, CIIOBECHOCTH M JPYTHUX
TUCITUIUINH. B paMkax JaHHOTO y4eOHOTO Kypca 00yJaroniuecs: OBJIaICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOUN HAyKH,
KOTOpasi pOpMYJIMPYET CBOU JIOCTHXKEHHSI B MaTEMaTUYECKOMN hopme.

VY4eOHbIlli Kypc anreOpbl M Hadal MaTEMaTHYECKOrO aHajin3a 3aKjajJblBa€T OCHOBY [IJISl YCIICIIHOTO OBJIAJICHUS
3aKOHaMHU (PU3HUKHM, XUMUHU, OUOJIOTHH, TTOHUMAaHUS OCHOBHBIX TCHJCHIINN Pa3BUTHS YKOHOMHKH M OOIIECTBEHHOW >KHM3HHU,
MTO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOIB30BATh UX IS
JanbHeuero oopa3oBaHus U B MOBCEIHEBHOM *KU3HU. B TO ke Bpemsi oBJajieHHe aOCTPAKTHBIMU U JIOTUYECKH CTPOTUMU
KOHCTPYKIUSIMUA aJIreOpbl M MaTeMaTHYeCKOrOo aHajin3a pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
HUCTUHHOCTD, JI0Ka3bIBaTh YTBEPKACHUS C IMOMOIIBIO MHIYKIIMU M PACCykIaTh NEAYKTUBHO, UCIOJIH30BaTh 000OIICHUE U
KOHKPETH3AIMIO, A0CTParupoBaHUE M aHAJIOTHIO, GOPMHUPYET KPEAaTHBHOE M KPUTHUECKOE MBITIICHHUE.

B xone usydenus ydeOHOTO Kypca «Anredpa W Havajla MaTeMAaTHUYECKOTO aHalln3a» O0ydaroluecs MOIy4yaroT HOBBIN
OMBIT PEIICHUs] TPUKIATHBIX 3a/7a4, CaMOCTOSTEIBHOTO MOCTPOEHUS MAaTeMAaTHMYECKHX MOJENEeH pealbHBbIX CHUTYaIlHi,
WHTEPIPETAINH TTOJTyICHHBIX PEIICHHM, 3HAKOMSITCS ¢ IPUMEPaMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIAAIONTUMHUCS MaTEMAaTHYECKIUMH OTKPBITUSIMHU U UX aBTOPaMHU.

VY4eOnbIll Kypc 00J1agacT 3HAYUTEIBHBIM BOCIIMUTATEILHBIM TTOTCHIIMAIIOM, KOTOPBIN pean3yeTcs Kak depe3 YueOHbIN
Martepua, CrocoOCTBYOMMNA (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U depe3 CHeIUuPUKY yIeOHOH JESITCIBHOCTH,
TpeOyIOIIel MPOIODKUTEILHON KOHIIEHTPAIIMM BHUMAHHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a
MOJTyYCHHBIA PE3yiIbTaT.

B ocHoBe MeTomuku oOydeHHs aiareOpe M HadajgaM MaTeMaTHYeCKOTO aHaliu3a JICKHT JeATCIbHOCTHBIA TPHHIIHIT
oOyueHus.

B crpyktype yueOHOro Kkypca «Anrebpa W Hauajga MaTeMaTHYECKOTO aHalM3a» BBIICICHBI  CIEAYIOIIHe
cozepkaTebHO-MeToIMueckue Jmann: «Uucna u BeraucineHus», «OyHkun u rpadukm», «YpaBHEHUS W HEPaBEHCTBAY,
«Hauana marematmdeckoro aHanmsa», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE COAEPKATEIHHO-METOIUYCCKUE JTMHUN
M3yYaloTCs Ha MPOTSHKEHUH JIBYX JIET OOy4YeHHsI Ha ypOBHE CpEIHEro ooImero oOpa3oBaHMs, €CTECTBEHHO JOTIONMHSS IPYT
Apyra W TOCTENEHHO HACHIAsACh HOBBHIMH TeMaMH W pa3aenamu. JlaHHBIH ydeOHBIH Kypc SIBISETCS WHTETPaTHBHBIM,



IIOCKOJIbKY OOBEIUHAET B ce0e Co/lepKaHne HECKOIBKUX MAaTEMaTUYECKUX JUCLUILINH, TAKUX KaK anreOpa, TpPUrOHOMETpPHS,
MaTeMaTUYECKU aHalln3, TEOPUs MHOXKECTB, MaTemMaTHdeckas joruka u napyrue. Ilo mepe Toro kak oOywaromumecs
OBJIQJICBAIOT BCE OoJiee MIMPOKUM MaTEMAaTHUECKUM alnapaToM, y HUX MOCIeI0BaTeNbHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTEMATHUUYECKYIO MOJIENIb peaIbHON CUTyallMH, IPUMEHATh 3HAHUs, IOJyUYEHHbIE IPU U3yUYEHUU y4eOHOT O
Kypca, A pelIeHUs] CaMOCTOSATEIbHO C(HOPMYJIMPOBAHHON MaTeMaTHYECKOW 3aJadyM, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpHO-MeTOIMYEeCKasi TUHUS «Yuciaa U BBIYMCIECHUS» 3aBepiiaeT (OPMUPOBAHNE HABBIKOB HCIOJIB30BAHUS
JNEUCTBUTEIBHBIX YKCEN, KOTOPOe ObUIO HayaTO Ha ypOBHE OCHOBHOTO 0011ero odpazoBanus. Ha ypoBHe cpeaHero ooriero
oOpa3oBaHMsl 0c000€ BHUMaHUE yAesseTcss (POPMUPOBAHMIO HABBIKOB PAllMOHAJIbHBIX BBIYMCIICHUH, BKJIIOUYAIOLIUX B CEOs
HCIIOJIb30BaHUE PA3IMYHbIX (POPM 3amMcH YHcia, YMEHHUE JielaTh NPUKUAKY, BBIIOJIHATH NMPUOIMKEHHBIE BBIYHUCICHMUS,
OLICHMBATh YKCIIOBBIE BBIPAKEHUsA, PabOTaTh C MAaTEMAaTUYECKUMH KOHCTAHTAMH. 3HAKOMbIE OOYYAIOIIMMCS MHOECTBa
HATYpaIbHBIX, IENBIX, PAIMOHATBHBIX M JCHCTBUTEIBHBIX YHCEN JOMOJHSIIOTCS MHOXECTBOM KOMILJIEKCHBIX ducel. B
KQKJIOM U3 3THX MHOXECTB PacCMaTpPUBAIOTCS CBOMCTBEHHbBIE €My CIlEHU(PHUUECKUE 3a/layd U ONEepalvu: JAEJICHHE Hallelo,
ONEPUPOBAHUE OCTATKAMU HA MHOXKECTBE ILIEJIBIX YMCE, 0COOble CBOMCTBA PALIMOHAIBHBIX W UPPALMOHAIBHBIX YUCE,
apumeTHyecKkue omnepanuu, a TaKKe HU3BJICYEHHME KOpPHS HATypalbHOM CTENEHHM Ha MHOKECTBE KOMIUIEKCHBIX YHCEIL.
bnaronapss mociieqoBaTENbHOMY pACIIUPEHUIO Kpyra HCIOJIb3yEMbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSMH HX
MPUMEHEHUS JIJISl PEIICHHs] pa3IMYHbIX 337a4 (OpMUPYETCS MIPEACTABICHUE O €IMHCTBE MAaTEMAaTUKU KaK HAYKH U €€ POoJiv B
MOCTPOCHUHU MOJIEJIEH peaslbHOTO MHpPA, IIUPOKO HUCIOJIb3YIOTCS 000011IeHNEe U KOHKPETU3allus.

JIuaust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSHKEHUH BCEro OOyUYeHHUs Ha YpPOBHE CpPEAHEro OOLIEeTo
oOpa3oBaHMsl, MOCKOJIbKY B KaXkJI0M pazjiene [IporpaMmsl mpelyCMOTPEHO pellieHHe COOTBETCTBYIOIIUX 3a/1a4. B pe3ynbpraTe
oOydJarouiecsi OBJIAJIEBAIOT PA3IUYHBIMU METOJIAMU PEIICHMS] palMOHANbHBIX, HMPPALUOHAIBHBIX, [TOKa3aTEJIbHbIX,
norapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUM, HEPABEHCTB M CHUCTEM, a TAKXKe 3a/1ay, COJAECPKAIUX MMapaMeTphl.
[TosrydeHHbIE yMEHHSI IIMPOKO HCHOJB3YIOTCS MPU HCCIENOBAaHUM (PYHKIHMHI C MOMOIIBI0 MPOWU3BOJHOW, NMPU PEIICHUHU
NPUKIAIHBIX 33/1a4 U 3a]a4 Ha HaXOXKJACHHE HauOONbIIMX W HaUMEHbLIMX 3HaueHWi GyHKIuH. JlaHHas colepkaTeibHast
JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHME YMEHUH BBIMONHATH pacdy€rbl Mo QopMynaMm, IpeoOpa3zoBaHUs
palioHaIbHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKCHUM, CONIEp)KalIUX CTETCHH U
norapudmsl. braaronaps uzydeHuro aareOpanyeckoro MaTepuana MNpoOUCXOIUT AaJbHEMIIee pa3BUTUE AIITOPUTMUUECKOTO U
abCTPaKTHOTO MBIIUICHUSI 00ydYarommxcs, GOpPMUPYIOTCS HABBIKH JETYKTHUBHBIX PACCYX ACHUN, pabOThl ¢ CHMBOJIBHBIMU
dbopMamu, TMpeAcTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEW B BHJAE PABEHCTB M HEPaBEHCTB. Ajiredpa mpeiaract



3¢ PeKTUBHBIE HHCTPYMEHTHI /ISl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3aJ1au, HArJISIHO JEMOHCTPUPYET CBOM
BO3MO>XHOCTH KaK SI3bIKa HAYKH.

ConeprkarenbHO-MeTOAuYeCKast JTMHAA «DyHKIMHA ¥ TpaQuKm» TECHO MEPerieTaeTCs ¢ APYTUMH JUHUSAMH YIeOHOTO
Kypca, TOCKOJBKY B KaKOM-TO CMBbICIE 3a1aéT IOCJIEeIOBAaTeIbHOCT, M3Yy4YCHHUs Marepuaja. l3ydeHue CTerneHHOM,
MOKa3aTeabHOM, JTOTapu(PMUUECKOM U TPUTOHOMETPUYECKUX (PYHKIMM, X CBOMCTB W rpadUKOB, UCMOJIb30BaHUE (YHKIUI
JUISL PEIICHMS 3a/1ad U3 JAPYTUX YUEOHBIX MPEIMETOB U PEajbHOM KU3HHU TECHO CBSA3aHO KaK C MATEMAaTHUYECKUM aHAIM30M,
TaK ¥ C PEIICHUEM ypaBHEHHI W HepaBeHCTB. [Ipu 3TOM Oosblioe BHUMaHUE yaenseTcs (GOPMUPOBAHUIO YMEHHS BBIPAXKaTh
dbopMyaMu 3aBUCHMOCTH MEXY Pa3UYHBIMU BEJIMYMHAMH, UCCJIENOBATh MOJIydeHHbIE (DYHKIIMU, CTPOUTH UX rpaduKu.
Marepuan 3Toil cofepKaTesIbHON JIMHUW HAlIeJICH Ha Pa3BUTHUE YMEHUM U HABBIKOB, MTO3BOJISIONIMX BhIPaKaTh 3aBUCUMOCTH
MEXJIy BEIMYMHAMU B DPa3IWyHON ¢dopMme: aHaTUTHUYECKOM, Tpaduyecko W cioBecHOW. Ero msydeHume crocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTU K OO0OIIEHUIO U KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHUM.

ConepxatenbHas JuHUS «Hayana MaTreMaTHYeCKOro aHaldn3a» IMO3BOJISIET CYIIECTBEHHO PaCHIUPUTh KPYT Kak
MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33]1ay, JOCTYITHBIX O0yYarOUIMMCs, TaK KaK Y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpadyKHu CIOKHBIX (QYHKIIUH, ONPEIeNIATh MX HAMOOJBIITNE U HAUMEHBIITNE 3HAYCHUS, BBIYUCIISATD IUIOMAAN GUTYp U 00BEMBI
T€JI, HaXOJWUTh CKOPOCTH W YCKOpEHHs IpolieccoB. JlaHHas cojaepskaTeiabHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MMOCTPOCHUSI MATEMATUYECKUX MOJICJICH pealibHbIX CUTYallUi, MO3BOJISET HAXOAUTh HAWUJIYUIllee PEIICHUE B MPUKIIAIHBIX, B
TOM YHCJI€ COLMAIBHO-DKOHOMUYECKHX, 3ajadaXx. 3HAKOMCTBO C OCHOBAaMHM MaTEMAaTHYECKOrO0 aHaju3a CIOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (hOPMaIbHO-JOTHYSCKOTO M KPEATHMBHOIO MbINIICHUS, (POPMUPOBAHUIO YMEHUW paclio3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTEMAaTHKU B HayKe, TeXHUKE M HCKyccTBe. OOydaroniuecs y3HAIOT O BBIJAIOIMUXCS pe3yJibTaTax,
MTOJTYYCHHBIX B X0JI€ Pa3BUTHS MaTeMaTHUKH KaK HaAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeToANYECKasT JTUHUS «MHOXECTBA W JIOTHKA» BKJIOYAET B CEOSl DJIEMEHThI TEOPUU MHOXECTB U
MaTeMaTUYECKOU JIOTMKU. TeOpEeTUKO-MHOKECTBEHHBIE MPECTABICHHS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTHUKU U
MpeaiaraloT HanboJiee YHUBEPCATBHBIN SI3bIK, OOBEUHSIONINN BCE pa3/iesibl MAaTeMATHUKU U €€ MPUIIOKEHUN, OHH CBSI3BIBAIOT
pa3Hble MaTEMATHUYECKHUE MNUCIUIUIMHBI W HUX MPUIIOXKEHUs B eauHoe uenoe. [losTomy BakHO JaTh BO3MOXHOCTH
oOyyaronemMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOM MaTEeMaTHUKW W MCIOJIb30BaTh €ro s
BBIPAQXXEHUSI CBOMX MbICEH. JIpyruM Ba)KHBIM TMPU3HAKOM MaTE€MaTUKH KaK HAyKd CIeIyeT MPU3HATh CBOMCTBEHHYIO €l
CTPOrOCTh OOOCHOBAHUM M CJI€IOBaHUE ONMpPEACIEHHBIM MTpaBWIaM MOCTPOSHUsS JOKA3aTEIbCTB. 3HAKOMCTBO C dJIEMEHTaMH
MaTeMaTUYeCKOW JIOTUKHA CITOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS OOYYaroluXcs, MO3BOJIIET UM CTPOUTH CBOU
pacCyXJIeHHs Ha OCHOBE JIOTHUECKUX MPaBUil, JOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.



B yuebHOM Kypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaln3a» MPHCYTCTBYIOT OCHOBBI MaTE€MAaTHYECKOTO
MOJCIIUPOBAHUS, KOTOPBIE MMPU3BAHBI CIIOCOOCTBOBATH (DOPMUPOBAHHIO HABHIKOB TIOCTPOCHUS MOJCIICH peaTbHBIX CUTYAITUH,
WCCJICIOBAHMS ATUX MOJEJNIEH ¢ TIOMOIIBIO ammapara ajareOpsl 1 MaTeMaTHYeCKOTo aHaJIN3a, WHTEPIPETAINHA TTOTyICHHBIX
pe3ynbTaToB. Takue 3amaHus BIUIETEHBI B KaXKJBIH W3 Pa3/lIelioB MPOrpaMMBbI, TIOCKOJIBKY BeCh MaTepuan yuyeOHOro Kypca
IIMPOKO MCIIONB3YETCs ISl PelICHHs] MPUKIAAHBIX 3amad. [Ipu penieHnn pealbHBIX MPAKTHYECKHX 3a1ad 00ydaroniuecs
pa3BUBAIOT HAOIIOMATEIILHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIIOJIB30BAaTh aHAJIOTHUIO,
00001maTh M KOHKPETU3UPOBATH MpoOseMy. [lesrenpbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a1ad
OpraHM3yeTCs B POIECCe U3YyUEHHs BCEX TEM YUEOHOTO Kypca «Anredpa 1 Hadalla MaTeMaTHYECKOTO aHaTu3ay.

Ha uzyuenue yueOHOTO Kypca «Anredpa u Hadajia MaTeMaTUYECKOTro aHaln3a» oTBoautcs 272 ydaca: B 10 kiacce — 136
yacoB (4 1aca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEZIEI0).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE M JECATUYHBIE IPOOH, MPOLEHTHI, OCCKOHEUHBIC MEPHOAMYECKHUE IPOOH.
[Tpumenenue ApoOeit 1 MPOIICHTOB JJIsl PEIICHUSI MPUKIIATHBIX 33a/1a4 U3 Pa3IUYHBIX OTPACiIC 3HAHUHN U pealbHOM KU3HHU.

JleiicTBUTENbHBIC YKCia. ParonanbHble U HppAIMOHANBHBIE YHCIa. ApHU(PMETHUECKHUE ONIEPAlUU C ACUCTBUTEIbHBIMU
yrciaMu. MoJtyib IeHCTBUTENIBHOTO YKCiia U ero cBoicTBa. [IpnbnmkEHHbIE BBIUMCICHUS], IPAaBUjIa OKPYTJICHUS, IPUKHUIKA
Y OLICHKA PE3yJIbTATa BIYUCIICHUM.

Crenenp ¢ uensiM nokasareneM. bunom Hrerotona. Mcnonbs3zoBanue moaxonsmied (popmbl 3alliCH JI€WCTBUTENIbHBIX
YUCeJl I PEIICHHs IPAKTUYECKUX 3aJ1a4 U IIPEACTABICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ pallMOHAJIBHBIM ITOKA3aTeNIEM U €€ CBOMCTBA, CTENEHD C JICCTBUTEIBHBIM [T0KA3aTEIIEM.

Jlorapudm yucna. CoiicTBa sorapudma. Jlecaruunbie U HaTypasibHbIE JOTapUPMBI.

CuHyC, KOCHMHYC, TAaHI'€HC, KOTAHI€HC YHCIIOBOIO AapryMeHTa. APKCHUHYC, apKKOCUHYC M apKTAaHI€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHMS U
ypaBHEHUA-CleACTBUA. HepaBeHCTBO, pelieHne HEpaBEHCTBA.

OcCHOBHBIE METO/BI PELICHUS LENbIX W JIPOOHO-PAMOHAIBHBIX YPAaBHEHHM W HEPAaBEHCTB. MHOTOWIEHBI OT OJHOM
nepemMeHHoi. JleneHnne MHOTOWIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema bedy. MHorowiensl ¢ ueiabiMu KodhuiimeHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHU U KOPHHU.

NppannonaneHeie ypaBHeHHsI. OCHOBHBIE METObI PEILICHNS] UPPALIMOHAIBHBIX YPABHEHUM.

ITokazarenbHble ypaBHEHHUS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHBIX YPABHECHUM.

[IpeoOpazoBanue BeIpaKEHHUH, COAEPIKAIIUX JIOTApU(PMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE METO/IbI PELICHHS JTOTapU(PMUUECKUX YPaBHEHUI.

OcHoBHble TpuroHomerpuueckue Gopmynsl. I[IpeoOpa3zoBaHne TPUTOHOMETPUYECKUX BbIpakeHui. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUM.



Pewenue cucrem NMHENHBIX ypaBHEHUH. MaTpuia cucTeMsl JIMHEWHBIX YpaBHeHHN. OnpenenuTens MaTpulbl 2X2, ero
Ir€OMETPUYECKUNA CMBICI W CBOWMCTBA, BBIYHUCICHUE €r0 3HAYCHUsS, NPUMEHEHHE OIPEACIIUTENSA Ul PEIICHHS] CUCTEMBI
JMHEHHBIX ypaBHEHUH. PerieHue NpUKIAIHBIX 3a4ad ¢ IOMOIIBIO CHCTEMBI JIMHEHMHBIX ypaBHeHUH. lccienoBanue
MMOCTPOCHHON MOJENM € IMMOMOIIBIO MAaTPUIL U ONPEICITUTENEH.

[locTpoeHne MaTeMaTU4eCKUX MOJENEW peaJbHOM CUTyaluHd C MOMOIIBI0 YpPAaBHEHWW M HEpaBeHCTB. [IpumeHeHwne
YpaBHEHUI U HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3aa4 U 3a/1a4 U3 PA3IMYHbIX 00J1acTel HAYKH U PEaJIbHOM JKU3HU.

DOyHKUUM U TpaduKu

OyHkuMs, cnocoObl 3ananus ¢yHkuu. B3anmuo obpatubeie ¢ynkiuu. Komnosunus ¢ynkuuit. ['padux dysxumn.
DneMeHTapHbIe TpeoOpa3oBaHus rpauKoB PyHKIUH.

OO6unacTtb onpeaesieHus 1 MHOKeCTBO 3HaueHnd pyHkuuu. Hynmu @ynkiuu. IIpomexyTku 3HakonoctossHcTBa. UETHBIE U
Heu€éTHble QyHkiuH. [lepuonmueckue ¢yHkiuu. IIpomMexyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHUHUMYMBI
¢ynkuun. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHHsI PYHKIIUN HA IPOMEXKYTKE.

JIuneitnasi, kBagpaTu4yHas U IpoOHO-IHHENHAs QYHKUMU. DIEMEHTAPHOE UCCIEA0BAHUE U MOCTPOCHHUE UX TPA(UKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u rpaduk. CBoicTBa U rpaduk KOpHS N-0i
CTENEHU KaK (PYHKIIMH 0OpaTHOW CTENEHH C HATypajIbHBIM IOKA3aTEIIEM.

[TokazaTenbHas u norapudmuueckas QyHKIHHM, UX CBoWMcTBa W rpaduku. Mcnons3oBanue rpaduxoB QyHKIMN s
pelLIeHUs] YPaBHEHUM.

TpuroHomeTpruyeckas OKpy>KHOCTb, OIPE/IETICHUE TPUTOHOMETPUUYECKUX (PYHKLHI YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B PEaJIbHBIX MPOLIECCcaX U BIEHUSAX. [ paduku peanbHbIX 3aBUCUMOCTEN.

Hayajia MaTeMaTH4eCKOro aHaIM3a

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MOCNIEAOBaTeIbHOCTEH. MeTo MareMaTH4ecKod MHAYKIUA. MOHOTOHHBIE U
OrpaHUYEeHHbIE MTOCIIeI0BATENBLHOCTH. VIcTOpHSI BOSHUKHOBEHHSI MATEMAaTUYECKOT0 aHAIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass 1 reomerpuueckas mnporpeccuu. beckoHeuHo yObIBaromias reomerpuueckas mnporpeccus. Cymma
OECKOHEYHO YOBIBAIOIIECH T€OMETPUYECKOW Mporpeccuu. JIMHEHWHbII M 3KCHOHEHIMaNbHbIA pocT. Yucno e. Popmyna
CJIOKHBIX IIPOLIEHTOB. Vcrionbs30BaHue nporpeccuu Ui peLIeHus peaabHbIX 3a1a4 IPUKIIAIHOTO XapakTepa.

HemnpepriBable (yHKIIMM ¥ WX cBOMcTBAa. Touku paspbiBa. ACUMOTOTHl TpadukoB (PyHKiui. CBoicTBa (yHKIHIA
HENPEPBIBHBIX HAa OTpe3ke. MeToJl MHTEpBAJIOB JUIsl PELIEHUs] HEPABEHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (DYHKIUMH
JUISl peLIeHus 3a/1ay.

[lepBass u BTOpas mpousBojHbIE (QyHKIMH. OmnpenencHUe, T€OMETPUUECKU U (U3UYECKUN CMBICT MPOU3BOJHOM.
VYpaBHeHHe KacaTeabHON K rpaduKy QyHKIIUU.

[IpousBoaHbie aneMeHTapHbIX PpyHKuuid. [Ipon3BogHast CyMMBbI, TPOU3BENAEHNUS, YACTHOTO M KOMITO3ULIUU (QYHKITHI.



MHoxecTBa U JIOTUKA

MHO»XeCTBO, Oomepaluy HajJ MHOKECTBaMH U WX CBOMCTBa. Jlumarpammel Dinepa—Benna. [IpuMmeHeHne TEOpeTHKO-
MHO>KECTBEHHOT'O arrapara Jyisi ONMUCaHUsl peajbHBIX MPOLECCOB MU SIBICHUM, MPU PEUICHUHU 3aJad U3 JIPYTruX y4eOHBIX
MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHIECKOTO O0BEKTa, CICACTBHUE, I0KA3aTEIIbCTBO, PABHOCHIIBHBIC YPABHCHHUS.

11 KIIACC

Yucsia 1 BBIYUCJICHUSA

Hartypanbnbie u nenslie yucna. [IpuMeHeHHEe MPU3HAKOB JEIUMOCTH IENBIX YHUCEN, HAMOOJIBIINK OOIIUNA NeTUuTeNb
(manee — HOJ1) u naumenniee odimiee kpatHoe (nanee — HOK), octatkoB nmo mMoayinio, anroput™Ma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YUCIIAX.

Kommnekcuple uymcna. AnreOpamdeckas W TpUTOHOMETpuueckas ¢GOpMBI  3alMCH  KOMIUIEKCHOTO — YHCTA.
ApudmMernueckue onepaluy ¢ KOMIUIEKCHBIMU yuciamu. M300paskeHrne KOMIUIEKCHBIX YMCe Ha KOOPJAMHATHON TIOCKOCTH.
®opmysia Myaspa. KopHu N-0M CTENEHWM M3 KOMIUIEKCHOTO 4ucia. [IpruMeHeHrne KOMIUIEKCHBIX YHCEN ISl PEUICHUSA
(hbU3UYECKUX U T€OMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucreMa U COBOKYIHOCTb YPaBHEHHI U HEPABEHCTB. PAaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE
HEPABEHCTBA.

OT10op KOpHEW TPUTOHOMETPUUECKUX YPABHEHUN C TMOMOIIBI0 TPUTOHOMETPUYECKOM OKPYKHOCTHU. Pelienue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTAPU(PMHUUECKUX HEPABCHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHUCTEM U COBOKYIHOCTEW pAIlMOHANBHBIX, HPPALUOHAIBHBIX, IMOKA3aTEJIbHBIX U
JorapupMUUECKUX YpaBHEHUMH.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpumeHeHnre ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a7a4 U 3aJla4y U3 Pa3jIudHbIX oOyiacTen
HAYKU U PEAIbHOM KU3HU, UHTEPIPETALHNS MTOTYUYEHHBIX PE3YJIbTATOB.

DOYyHKIUHN U TPAPUKHU

I'paduk kommnosuruu GyHkiui. ['eomeTprdeckrue 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPJMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TpauKH.



['padmyeckue MeToAbI pelieHUs] ypaBHEHHUM U HepaBeHCTB. [ paduueckue MeTOAbI peleHus 3a1a4 ¢ mapaMeTpaMu.

Hcnonp3oBanue rpapukoB (YyHKIUN 7S MCCIEAOBAaHUS IPOLECCOB U 3aBHUCHUMOCTEHM, KOTOpPbIE BO3HUKAIOT IpPU
pELIEHNH 3aa4 U3 JPYruX YUYEOHbIX NIPEAMETOB U peabHOM KU3HH.

Havana mareMaTH4ecKOro aHaJIu3a

[IpumeHeHne MPON3BOAHON K UCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh M SKCTpeMyMbl. Haxoxnenrne HanOobIIero
Y HAMMEHBIIIET0 3HaYeHUH HEeNpephIBHON (DYHKIIMU Ha OTPE3KE.

IIpuMeHeHre TPOW3BOMHOM I HAXOXKIACHUS HAWIy4llero peleHus B NPUKIAAHBIX 3ajadax, I OIpeIeIcHUs
CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOro (popMyson nin rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbiX. IlepBooOpasHble 3nemeHTapHbIX (QyHKuui. IIpaBuna
HaXO0XJEHUS NEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuil cMbIcil MHTErpajia. Beluucinenue ompenenéHHoro mHrerpana mno ¢opmyne HproToHa-
JleitOHuNA.

[IpuMeHeHre uHTerpana i HaxoKEHUS IIoMael TIOCKUX (Uryp 1 00bEMOB reOMETPUUYECKUX TEJL.

[Ipumepsl pemiennii Tud@epeHInanbHbIX ypaBHEHUN. MaTtemaTHuecKkoe MOJEIMPOBAHUE PEATbHBIX IMPOLECCOB C
MOMOIIbI0 TUu(depeHITUaATBHBIX YPABHEHHM.



[NTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA  YYEBHOI'O  KYPCA  «AJITEBPA U HAYAIJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIII YPOBEHL) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WIMK OO0YdYarONMIETOCs KaK aKTHUBHOTO M OTBETCTBEHHOTO WJICHAa POCCHUHCKOTO
o0111ecTBa, MPEICTABICHUE O MATEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJICHUN, MPOLEAYP
rpaXIaHCKOro oOIlecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJICUCTBOBATh C COLUAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOM HMJIEHTUYHOCTH, YBAXEHUS K MPOIUIOMY M HACTOALIEMY POCCUHCKOU
MaTeMaTUKH, [ICHHOCTHOE OTHOIIEHUE K JOCTH)XEHUSM POCCUUCKUX MAaTEMATHUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJIbI,
MCIIOJIb30BAHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHWE ITYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITHYECKOTO
MOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKHU U JAESATEIbHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi SCTETUKY MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH,
paccyXaeHu|, BOCIPUUMUYUBOCTh K MATEMATUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3nuecKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHUS MPHUMEHSATh MaTEMaTU4YeCKHE 3HAHUS B WHTEpecax 3J0poBoro u Oe3omacHoro oobpasza
’KU3HU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3J0POBBIO (3/I0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,
perynsipHas (Qu3nyeckass aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE IMPHU 3AHATHUAX CIOPTHUBHO-030POBUTEIHLHOM
NEeSITETbHOCTDIO;

6) Tpy10BOIr0 BOCIMTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOWs, WHTEPEC K pa3nuuHbIM cdepam TpodheccHoHaTLHOM
NESTETPHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ TPWIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyriei



nmpodecCu ¥ peann30BbIBaTh COOCTBEHHBIC JKU3HCHHBIE ILJIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTHYECKOMY
o0pa3oBaHMI0 W CaMOOOPA30BaHMIO HA MPOTSHDKCHWHM BCEW JKW3HHW, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHHUH
NPaKTHYECKUX 3a7a4 MaTeMaTHUECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

c(hOPMHUPOBAHHOCTh AIKOJOTHUECKON KYJIbTYphI, TOHMMAaHWE BIMSHUS COIHMATHLHO-YKOHOMHUYECKUX IPOIIECCOB Ha
COCTOSIHME TIPUPOJTHOM M COLIMATIBLHON Cpefibl, OCO3HAHME TI00ANIBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, OpHEHTAlMs Ha
MPUMEHEHNE MATeMaTHYECKUX 3HAHWM IS PEIICHHsI 3a/1ad B 00JIACTH OKPYXKAIOMIEH Cpeibl, TUIAHUPOBAHUE TMOCTYIKOB U
OIICHKH UX BO3MOJKHBIX TIOCJICICTBUMN JJIsI OKPY KAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOU
MPaKTHUKH, TOHUMAaHNE MaTEMaTHICCKON HAYKH KaK c(pepbl 4eTOBEYECKON EeATeILHOCTH, 3TAIOB €€ pa3BUTHUS U 3HAUMMOCTH
JUTSL Pa3BUTHS ITUBWIIM3AINK, OBJIAJICHUC SI3bIKOM MAaTEMATHKH M MaTEMaTHYECKON KYyJIbTypOH KaK CpPEICTBOM ITO3HAHUS
MHpPa, TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA

ba3oBble Jijornueckue AeMcTBHUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXKIY
MOHATHAMU, (HOPMYJIMPOBATH ONPEICICHUS MOHITHH, YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCHU(UKAIMU, OCHOBaHUS
JU1s1 0000IICHUS U CpaBHEHUS, KPUTEPHH TIPOBOJIMMOTO aHAIN3a,

BOCIIPMHUMATh, (OPMYJIMPOBATh U MPEOOPa30BBIBATh CYXKICHUS: yTBEPAUTEIbHbIE M OTPUIIATEIIbHBIC, €IUHUYHBIC,
YacTHBIE U 00III1e, YCIOBHBIE;

BBISBJISITh MAaTeMaTHUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3UM W MPOTHUBOpPEYHs B (aKTaxX, JNAHHBIX, HAOIIOJCHUIX H
YTBEPKICHUSIX, IPEUIaraTb KPUTEPUU ISl BBISIBIICHHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeJaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOUCHUHN, Y MO3aKIIOUCHUI
10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITEJILHO JJOKA3aTEIbCTBA MATEMATUUECKUX YTBEPXKACHUH (IIPSAMBIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMEHTAIUI0, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;



BbIOMpaTh CHocoO pemieHUs yueOHOW 3ahauu (CpaBHMBATh HECKOJIBKO BApUAHTOB pEUICHMs, BBIOMpATh Hauboiee
MOIXOAIINMN ¢ yUETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHEB).

Ba3oBhIe ucciieqoBarebLCKHUe J1elCTBUA:

HCIIOJIb30BaTh BOIMPOCHI KAaK HMCCIENIOBATEIbCKUII MHCTPYMEHT MO3HaHUsSA, (GOPMYJIHPOBATh BOMPOCHI, (pukcupyromme
IpOTUBOpEYHE, Mpo0IeMy, yCTaHABIMBATh HICKOMOE U JIaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATh CBOIO MO3UIIHIO,
MHEHHE;

MPOBOANTH CAMOCTOSITENIBHO CIUTAHUPOBAHHBIA HKCIIEPUMEHT, HCCIEIOBAHHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00BeKTa, IBJICHHS, POIlecca, BBIIBICHHUIO 3aBUCUMOCTEN MEXKAY 00bEKTaMu, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYIUPOBATh OOOOUIECHHS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOIO HAOMIOIEHUS, UCCIIeI0BaHus,
OILIEHMBAThH JOCTOBEPHOCTH MOTYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 00OOIIICHMIA;

MIPOTHO3MPOBATh BO3MOXHOE pPa3BUTHE IMPOLIECCA, a TAKXKE BBIABUTATH MPEIIMOJIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ nndopmanmueii:

BBISBJIATH Je(UIUTHI HUHPOPMALIMK, TaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U JUIsl pEIICHU 3a/1a4H;

BbIOMpaTh MHGOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATH3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH
WH(GOPMAIIMIO Pa3INYHbIX BUIOB U (HOPM MPEICTaBICHHS,

CTPYKTYpUpPOBaTh HH(GOPMALIMIO, IPEICTABIISTH €€ B Pa3IMUHBIX (opMax, WILTIOCTPUPOBATH TpaduiecKH;

OLICHMBATh HaJAEKHOCTh HH(OPMALIUK IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCalbHbIe y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (POPMYITUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXaTh CBOI TOYKY 3pEHHMS B YCTHBIX M IHCBMEHHBIX TEKCTax, aBaTh MOSCHEHWs IO XOAY pELICHHsS 3aJayd,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yIbTarT;

B X0J1e 00CYk/IeHHs 337]aBaTh BOIIPOCHI IO CYIIECTBY OOCYK1aeMOM TEMbI, TPOOJIEMBI, pEIIaeMON 3a/1a4H, BHICKa3bIBaTh
WJICH, HALEJIEHHBIE HAa IIOMCK pELICHHUs, CONOCTABIATh CBOM CYXACHHUS C CYXKICHHUAMH JPYIMX YYaCTHUKOB JHAJIOTra,
OoOHapyXUBaTh pa3IU4Me U CXOACTBO MO3UIIHM, B KOPPEKTHOH (opMe GOopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHMUS,;

IOPEICTaBIATh PE3yJbTaThl PEIICHUS 3a/Ja4yd, HKCIEPUMEHTAa, HCCIENO0BaHMUs, IPOEKTa, CaMOCTOSTENBHO BBIOMPATh
(dopMart BBICTYIUIEHHUS C YUETOM 3a]1a4 IPE3EHTALMN U OCOOEHHOCTEN ay JUTOPHH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE JelicTBUS

Camoopranusanus:

COCTaBIISITh IUIAH, aJTOPUTM PEIICHUS 3a/Jayd, BBIOMpATh CIIOCO0 pemieHWs ¢ y4ETOM HMEIONIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHHUH ¢ yUETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIEKT:

BJIAJICTh HAaBBIKAMH ITO3HABATEIHPHOU PEICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUI M MBICIUTEIHHBIX TIPOIIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Iporiecca M pe3ysibTara perieHus] MaTeMaTHIeCKOn
3314w,

PENBUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a/I1a4d, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa MM M YCJIOBHSAM, OOBSCHATH MPUYMHBI JOCTWKCHUS W HEIOCTKEHUS
PE3yIBTATOB JIEATEILHOCTH, HAXOAUTH OITHOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIBHOCTD:

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW U MHIWBUAYaJIbHOM paOOTHI MPHU PEIICHUH YYEOHBIX 3ajad,
MIPUHUMATH 1IEJTb COBMECTHOM JCSITCIIBHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHON PabOThI, paclpeeisaTh BUIALI padoT,
JIOTOBAPUBATHCS, 00CYKIaTh MPOIIECC M Pe3yabTaT paboThl, 0000111aTh MHCHHSI HECKOJIBKUX JTFOICH;

y4acTBOBaTh B TPYNIOBBIX opMax paboTel (00CykneHusl, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMbD» U UHBIC), BHITIOIHSITH
CBOIO 4acCTh pabOThI U KOOPIUHUPOBATH CBOU JCHCTBUS C APYTHUMH YJIEHAMU KOMaH/IbI, OIIEHUBATh KAYECTBO CBOETO BKJIa/a B
001U TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

HHPEAMETHBIE PE3YJIBTATDBI

K konity o6yuenus B 10 ki1acce o0ydaroniuics MoyduT CISAYIOIINE MPEIMETHBIC PE3YIbTaThl MO OTACIBHBIM TeMaMm
paboueit mporpaMmbl y9eOHOTO Kypca « Anredpa 1 Hadajia MaTEMaTHIECKOTO aHAIN3ay:

Yuca 1 BbIYUCIEHHUA:

CBOOOJHO ONEPUPOBATh TOHATHUSMH: pAlMOHAJIBHOE YHCIIO, OECKOHEYHAas IepuoauYecKas JapoOb, IIPOIICHTHI,
HMppalroOHaIbHOE YHCIIO, MHOYKECTBA PALIMOHAIIBHBIX U IEICTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHCIIA;

MPUMEHSIThH APOOHU U TIPOLICHTHI JIJIs PEIICHUS MPUKIAJAHBIX 33/1a4 U3 Pa3IUYHBIX OTpAciieil 3HaHUN U peabHOM )KU3HH;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TIPABIIIA OKPYTIICHUS, TIPUKUIKY U OLIEHKY pe3yiIbTaTa BIUMCICHUMN;



cBOOOZIHO OMNEpUPOBATHh TOHATHUEM: CTENEHb C IIeJIIM IOKAa3aTeNeM, HCIONb30BaTh MOAXOAIIYI0 (OopMy 3alucu
JNEVUCTBUTEBHBIX YNCEI JUIsl PELICHUS TPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTEIIEHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIIEPUPOBATh MOHATUAMU: JIOrapu(pM YKciia, IECATUUHBIE U HaTypajbHbIE JIOTapU(pMBbI;

cBOOO/IHO ONEPUPOBATh MOHATUSIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apTyMEHTa,

OIEPUPOBATH NOHATHUAMU: APKCUHYC, APKKOCHHYC U APKTAHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC YPABHEHUSI M ypaBHEHUS-
CJIEACTBUS, PABHOCWIbHBIE HEPABEHCTBA;

MPUMEHSATh PA3IMYHbIE METOJAbl PELICHUS PAalMOHAIBHBIX U JAPOOHO-PAMOHAIBHBIX YPAaBHEHHWM, TPUMEHSATH METOJ
WHTEPBAJIOB JUJIS PELIEHNSI HEPABEHCTB;

CBOOO/JIHO ONEpPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOM MEPEMEHHOW, MHOTOWIEH C LEIbIMU Ko3(dduIMeHTaMmu,
KOPHHU MHOTOWIECHA, IIPUMEHATH JCICHUE MHOIOYJIEHA Ha MHOTOYWIEH C OCTaTKOM, TeopeMy besdy m teopemy Buera s
pelIeHns 3a1ay;

CBOOOJHO ONEpUPOBAThH MOHATUSMU: CUCTEMA JMHEHHBIX YpPaBHEHUW, MATPULIA, ONPEACIIUTENb MATPULBI 2 X 2 U €ro
Tr€OMETPUYECKUA CMBICH, HCIIOIb30BAaTh CBOWCTBA ONpenenuTens 2 X 2 Juid BBIYMCICHMSI €r0 3HA4Y€HUs, NPHUMEHSTh
ONPENEIIUTENN I PEIICHUS CUCTEMBl JIMHEWHBIX YPABHEHMM, MOJEIUPOBATh PEaJbHbIE CUTYallUd C IOMOLIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUH, HUCCIIEN0BATH IOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATPHULl M OIPEIEIUTENIeH, UHTEPIPETUPOBATH
ITOJTYyYEHHBIA PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU AJiA MPeoOpa30BaAHMS BhIPAKEHUM;

BBITMOJIHATH MPEOOPA30BAHMSI YUCIOBBIX BBIPAXKEHHM, COIEPIKALNX CTENCHH C pallMOHAIbHBIM TOKa3aTeIeM;

WCIIOJIh30BaTh CBOMCTBA JoraprudMOB i MpeoOpa3oBaHMsl IOTApU(PMUIECKUX BHIPAKCHUI;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: UPPALMOHATIBLHBIC, TTOKA3aTeIbHbIE U JIOTapu(MUUECKIEe YPAaBHEHUS, HAXOIUTh UX
pEeLIEHNs C MOMOIIBIO PABHOCUJIBHBIX MEPEXOA0B MU OCYIIECTBIIAS MPOBEPKY KOPHEW;

IPUMEHSTH OCHOBHBIE TPUTOHOMETPpUUYECKHE POPMYJIBI AJi TPeoOpa30BaHUS TPUTOHOMETPUUECKUX BBIPAKEHUH;

CBOOOJIHO OMNEpUpPOBATh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, MPUMEHSATh HE0OXoIuMble (HOPMYIbI IS
pelIeHNs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUM;

MO/JIEIMPOBATh pPeajbHbIE CUTYALIUU HA SA3bIKE alNreOpbl, COCTABIATh BBIPAXKEHUsSI, YPABHEHUSI, HEPABEHCTBA 10 YCJIOBHIO
3aJ1a4M, UCCIIE0BATh IOCTPOEHHBIE MOJIENHN C UCIOIb30BAHUEM alllapaTa ajareopsl.



DOyHKUMU ¥ rpauKu:

CBOOOJHO ONEpUPOBATH MOHATUSAMU: (PYHKIHMS, CHOCOOBI 3adaHus (QYHKIUH, B3aUMHO oOOpaTHble (DYyHKIHNH,
KOMITO3UIIHS PyHKIMH, rpaduK (YHKITMH, BBITIOIHATH dJIEMEHTAapHbIE ITpeoOpa3oBaHus rpaduKoB (PyHKIINIA;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: OOJACThb ONPENEICHHS W MHOXKECTBO 3HAuU€HUU (yHKUIUU, HYyIH (PyHKLHH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMU: UETHBIE M HEUETHBIC (PYHKIUH, MEPUOAUYECKUE (DYHKIHUU, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMbl M MHUHUMYMBbI (QYHKIIUH, HauOOJbIIee M HaWMEHbIIee 3Haue€HHE (PYHKIHMH Ha
IPOMEXKYTKE;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKLHS C HATYpaJbHBIM U LEJNbIM MOKa3aTelleM, rpaduK CTEIEHHON
(yHKIMH C HaTypaJlbHbIM M LEJbIM IOKa3zaresneM, rpaguk KOpHS N-0il CTENeHW KakK (PyHKIMM OOpaTHON CTENEHU C
HATYpaJIbHBIM ITOKa3aTelNeM;

OTIEpUpPOBATh TOHATUSAMU: JHHEWHAs, KBaJpaTHUHas W ApOOHO-MMHEWHas (yHKIUHU, BBIIOJHATH SJIEMEHTApHOE
UCCJIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOZIHO ONEpUpOBaTh MOHATHAMM: IOKa3aTeiabHas M Jjorapupmuyeckas (QYHKIMH, UX CBOICTBa W rpadukwy,
MCIIOJIb30BaTh UX IpaUKH 7S pelieHNs YpaBHEHHIA;

cBOOOIHO OTIEpUPOBATH MOHATHIMH: TPUTOHOMETPUYECKAsT OKPY>KHOCTbD, ONPEICTICHNE TPUTOHOMETPHUUECKUX (DYHKIINI
YHCJIOBOTO apryMEHTAa;

UCIOJIb30BaTh rpaduku (GyHKUUN JUIsl UCCIIEOBAHUS MPOLECCOB M 3aBHUCUMOCTEM NpU pEelIeHMH 3a7ad U3 APYTUxX
y4eOHBIX MPEIMETOB U PEATTLHON KU3HH, BBIpAXaTh (HOpPMyIaMH 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyajna maTeMaTH4eCKOro aHajmu3a:

CBOOOJHO OINEpUPOBATh MOHATHAMHU: apupMeTHUYecKas M TreoMeTpuueckas mporpeccusi, OeCKOHEUHO YObIBaroIas
reoMeTpuyecKas Mporpeccus, JMHEHHBIM U SKCIIOHEHIIMATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTAaBICHUE
O KOHCTaHTE;

MCTIOTB30BaTh MPOTPECCHUH sl PEIICHUS PealbHBIX 3a7ad MPHUKIATHOTO XapaKTepa;

CcBOOOHO OMEpUPOBATh MOHATUSAMHU: TIOCIEIOBATEIBHOCTh, CIIOCOOBI 3a/IaHUs TOCIEI0BATEIILHOCTEH, MOHOTOHHBIC U
OTpaHUYEHHBIC TIOCIIEIOBATEIHPHOCTH, IOHUMATh OCHOBBI 3apPOXKACHUS MaTeMaTHYECKOTO aHAIM3a Kak aHaian3a OECKOHEYHO
MaJblX;

cBOOOHO OTMEpUPOBATH MOHATHIMH: HEMPEPbIBHbIE (DYHKIMH, TOUKU pa3pbiBa rpaduka GyHKINH, ACUMIITOTHI Ipaduka
bynxmy;



CBOOOJTHO OTIEpUPOBATH MOHSATHEM: (PYHKITUS, HETIPEPHIBHASI HA OTPE3KE, MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (YyHKITUN
IUISL pELICHUS 3a/adY;

CBOOOJTHO OTIEpUPOBATH MOHATHAMU: TIEPBasi U BTOpas MPOU3BOIHBIC (PYHKIIUU, KacaTeabHas K TpaduKy QyHKIINU;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, MPOU3BEICHMS, YACTHOTO M KOMIIO3UIIMM JBYX (DYHKIMHA, 3HATh MPOU3BOIHBIC
AJIEMEHTAPHBIX (QYHKIIHI;

HCIIOJB30BaTh TE€OMETPUUECKUMN U (PU3UUECKUIM CMBICI MPOU3BOIHOM JIJIsl pEIICHUS 3a7a4.

MHoKecTBa U JIOTHKA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: MHOKECTBO, OTII€pallMK Ha/l MHOKECTBAMH;

HCTIOJIb30BAaTh TECOPETUKO-MHOXKECTBEHHBIN armapar sl ONMHUCAHUS PEAIbHBIX IMPOILECCOB U SIBJICHUM, IPU PEIICHUU
3a/1a4 U3 APYruX yu4eOHBIX MPEIMETOB,;

CBOOO/JHO OMEPUPOBATH MOHATUSIMU: OINpEJEICHUE, TEOpeMa, YpaBHEHHE-CIIEICTBHUE, CBOMCTBO MAaTEMaTHYECKOTO
00BbEKTa, JOKA3aTEIHCTBO, PABHOCUJIbHBIC YPABHEHUS U1 HEPABEHCTRA.

K xonity o0yuenns B 11 kiiacce o0ydaronuics MOMyYUT CICAYIOIINE MPEIMETHBIC PE3YJIbTAThl 0 OTACIBHBIM TEMaM
paboueit mporpaMMbl Y4eOHOTO Kypca « AJreOpa ¥ Hayajla MaTeMaTHYeCKOTO aHaTHu3ay:

YucJia 1 BBIYUCIEHUA:

CBOOOJHO OMNEPUPOBATH MOHATUSMU: HATypaJibHOE W II€JI0€ YKCJIO, MHOXXECTBA HATYpaJbHBIX U IIEIBIX YHCEII,
KCMOJIb30BaTh MpHU3HAKU JeaumocTu nenbix uucena, HOJ[ u HOK HaTypaidpHBIX 4YMcCen sl pelIeHUs 3ajaad, TPUMEHSThH
anroput™ EBkinaa;

CBOOOJHO ONIEPUPOBATH MOHATHEM OCTaTKa IO MOAYJIIO, 3aITMChIBATh HATYpaJIbHbIC YHUCIIA B PA3IMYHBIX MMO3UITMOHHBIX
CHCTEMaX CUMCJICHMS;

CBOOOJHO OMNEPUPOBATh TMOHATUSIMU: KOMIUIEKCHOE€ YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEeICTaBIATh
KOMIUICKCHBIC YHC/Ia B aJlreOpandecKord U TPUTOHOMETPUUECKON (opMe, BBIOJIHATh apu(PMETHUSCKUE ONEepalii ¢ HUMHU U
n300pakaTh Ha KOOPJIWHATHOM INIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: UPPALMOHAIIbHBIC, MOKa3aTeIbHbIC U JIOTapU(PMUUECKUE HEPABEHCTBA, HAXOUTh
MX PEUICHUS C MTOMOILBbI0 PABHOCUJIIBHBIX MEPEXO/IOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHUN TPUTOHOMETPUIECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSATh HEOOXOIUMBIE (OPMYIBI IS
pEILIEHNS] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;



cBOOOJHO OMEpUPOBATH MOHSATHSIMHU: CUCTEMa M COBOKYITHOCTb YPaBHEHHH M HEPAaBEHCTB, PAaBHOCUJIbHBIE CHCTEMBI U
CUCTEMBbI-CJICZICTBHS, HAXOJIUTh PEIIECHUS] CUCTEMbI 1 COBOKYMHOCTEH pallMOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTENbHbBIX U
norapu(MUYECKNX YpaBHEHUI U HEPABEHCTB;

penaTh paloHalbHbIE, UPpallMOHATIbHBIC, MOKa3aTeIbHbIC, JOrapu(PMUUECKUe U TPUTOHOMETPUUYECKHUE YPAaBHEHUS U
HEPaBEHCTBA, COJIepKallle MOYJIA U TapaMeTphI;

MPUMEHSTH rpapuueckre METO bl JUIsl peIlIeHNs YPaBHEHUN U HEPABEHCTB, a TAKXKe 3a]a4 ¢ TapaMeTpamu;

MOJIETTUPOBATh pealibHble CHUTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUSA, YPAaBHEHMS, HEPABEHCTBA U HX
CUCTEMBbI IO YCJOBHIO 3aJayd, HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIM C KCIOJB30BAaHHEM almapara ajreopsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTar.

DOyHKUMU ¥ rpaduku:

CTPOUTH TPAPHUKU KOMITO3UINU (HYHKIIUN C MOMOIIBI0 AJIEMEHTAPHOTO HCCIIECOBAHMUS U CBOMCTB KOMITO3UIIMHU JIBYX
(byHKIUH;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (YHKIIHI;

MPUMEHSTh (PYHKINHU AJI1 MOJCTUPOBAHUS M UCCIIETOBAHUS PEATHHBIX MPOIIECCOB.

Hauyajna maTeMaTH4YeCKOro aHaJu3a:

UCIOJIb30BaTh MPOU3BOAHYIO I UCCIIEI0BaHUS (PYHKIIMM Ha MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIee U HAUMEHbIlIee 3HaUeHHsI (PYHKIIMK HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOJHYIO U HAXOXKJIEHUS HAWIyYIlIEero penieHHus B MPUKJIAJHBIX, B TOM YHUCJIE COLHUAIbHO-
YKOHOMUYECKHUX, 3a]1a4ax, 75 ONpeAeTICHHs] CKOPOCTH M YCKOPEHHSI Mpoliecca, 3aJaHHOT0 (OpMyIIoi Hin TpaduKoMm;

cBOOOMHO OMEpUpOBaTh TMOHATHAMH: TiepBooOpa3Has, ONpeAeNEHHBI WHTErpaj, HAaXOIUTh MEpPBOOOpa3HbIC
AJIEMEHTAPHBIX (PYHKIIUN U BEIYUCIATH UHTErpal 1o ¢popmyie Hororona-JIeiiOnuia;

HAXOJUTh IJIOIIAAH IIOCKUX GUTYp U 00BEMBI TEN ¢ TOMOIIBIO MHTETpaa;

MUMETH MPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUH Ha TIPUMEPE COCTaBICHUS AU depeHIINaTbHBIX YPaBHEHHH,

pemath MPUKIAJHbIE 3aJa4d, B TOM YHUCJIE COIUAIBHO-DKOHOMHUYECKOTO M (U3UYECKOTO XapaKTepa, CpeACTBaMH
MaTEeMaTHYECKOTO aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCHH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Ipakruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI
1 Hccnenoanue QpyHKIMIA ¢ TOMOIIBbIO 29 1
MIPOU3BOTHON
2 [TepBooOpa3Hast U HHTETpAI 12 1
3 ['paduku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanuonanbHeie, MOKa3aTebHBIE U 24 1
JorapupmMuUecKiue HepaBeHCTBA
KomMrnekcHbie yncia 10
HatypanbHble u ensle yucia 10 1
CucTeMbl palioOHATEHBIX, HPPAITHOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1
YpaBHEHUU
8 3ara4yy ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3AIIH 16 9
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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