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HOACHHUTEJIBHAA 3AITHCKA

YueOHbiii kypc «Anrebpa U Hayala MAaTEeMAaTHYECKOTO aHAIHM3a» SIBJISIETCS OMHUM W3 Haubolee
3HaYUMBIX B MPOrpaMMe cpeaHero odmero o0pa3oBaHMs, TOCKOJIBKY, C OMHON CTOPOHBI, OH 00ecreunBaeT
WHCTPYMEHTAIbHYI0 0a3y Ui H3y4YeHHUsT BCEX ECTeCTBEHHO-HAyYHBIX KypCOB, a C JAPYrOdl CTOPOHBI,
dbopMupyeT Joruueckoe U abCTPaKTHOE MBIILICHHE O0YYAIOIINXCSl Ha YPOBHE, HEOOXOAMMOM JJIsl OCBOCHHSI
WH(POPMATUKH, OOINECTBOZHAHUS, HCTOPHUH, CIOBECHOCTH W APYruxX AUCHHUIUIMH. B pamkax HaHHOTO
y4eOHOro Kypca OOydYaroIuecss OBJIAJEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOH HAyKH, KOTOpas
(bopMyIUpyeT CBOM JOCTIIKEHUSI B MATEMaTU4IeCKou opme.

YueOHbIi Kypc anredpbl U HavaJl MAaTEMAaTUYECKOTO aHAJIN3a 3aKJIaAbIBAET OCHOBY JUIS YCHEIIHOTO
OBJIAZICHUS 3aKOHAMH (DU3UKH, XMMUU, OUOJIOTUY, TOHUMAHHSI OCHOBHBIX TEHICHIIUI Pa3BUTHUSI SKOHOMUKHU
U OOILIECTBEHHOW JKU3HH, IMO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOB30BATh UX IS NajJbHEWIEro oOpa3oBaHus W B MOBCENHEBHOMN JKU3HH. B TO
JKe BpeMsl OBJIaJICHHE a0CTPAKTHBIMU U JIOTHUECKH CTPOTUMH KOHCTPYKIUSIMH anreOpbl U MaTeMaTHIECKOTO
aHaM3a pA3BHBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JOKa3bIBATh
YTBEP)KACHUS] C TIOMOIIBK) WHIOYKIUU H PacCy’kKIaTh NEAYKTHBHO, WCIOIB30BaTh 0000IIeHne W
KOHKpeTH3aI1io, adCTparupoBaHue U aHAJIOTHIO, (OPMHUPYET KPEATUBHOE U KPUTUIECKOE MBIIIJICHHE,

B xonme m3ydenus yueOHOTrO Kypca «AnreOpa m Havaia MaTeMaTHYECKOrO aHAIM3a» OOydaroIuecs
MOJTYYarOT HOBBIM OIBIT PENICHUs MPUKIAIHBIX 337a4, CAMOCTOSTEIbHOTO MOCTPOCHUS MaTEMaTHYECKIX
MOJIeJIel peaNbHbIX CHUTYAlMi, WHTEPHpeTaluyd TMOJYYSHHBIX PEIIEeHUH, 3HAKOMSTCS C MpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPONE, HAyKe U MCKYCCTBE, C BBINAIOIUMUCST MATEMATHYCCKUMHU
OTKPBITUSIMH U UX aBTOPAMHU.

YueOHbIi Kypc 00nagaeT 3HAYNTELHBIM BOCIIUTATEIBHBIM ITOTEHIIMAJIOM, KOTOPBIN peaiu3yercs Kak
yepe3 y4eOHbII MaTepual, crocOOCTBYOMMIA (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U Yepes
cenupuky y4eOHOH aesTenbHOCTH, TpeOyoIleid MNPOMOJKUTENbHON KOHIICHTPAIlM  BHUMAHWS,
CaMOCTOSITEJTbHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 32 TIOJYYSHHBIN pPe3yJIbTar.

B ocHoBe wMerommkm oOydeHuss anreOpe W HadajlaM MAaTEMaTHYECKOTO aHAlIW3a JISKUT
NesITeIbHOCTHBIN TMPUHIIUAT O0OYYEHUSI.

B crpykrype yuebHoro kypca «Anrebpa W Hayala MaTEeMAaTHYECKOTO AaHANIM3a» BbIIEJICHBI
CIEeYIOIIHUe COAepKAaTeIbHO-MeToANuecKkue JUHUM. «Uncna u BbraucieHus», «DOyHKOMM u rpapurmy,
«YpaBHeHUsT W HepaBeHCTBa», «Hauanma martemarwueckoro ananmsa», «MHOkecTBa W JIOTHKa». Bce
OCHOBHBIE COJEPKATEIbHO-METONYECKIE JIMHUM HW3Y4YalOTCS Ha TMPOTSHKEHUW JBYX JIET OOy4YeHHs Ha
ypOBHE cpenHero odmero oOpa3oBaHUs, €CTECTBEHHO AOMOJHSSI IPYr Apyra U IMOCTENEHHO HACBIAsICh
HOBBIMU T€MaMHU U pa3fenamMu. JlaHHBINA y4eOHBIN KypeC SBJISIETCS MHTETPATHUBHBIM, TIOCKOJIBKY OOBEIHHSIET
B cebe comepikaHHe HECKOJbKMX MAaTeMaTHYeCKUX MUCIHIUINH, TAKUX Kak anredpa, TPUTOHOMETpPWS,
MaTeMaTHYECKUN aHaJlu3, TeOpUs MHOMKECTB, MaTeMaTuueckas Jioruka u apyrue. Ilo mepe TOro kak
oOy4aroIpecs: OBJAAeBAlOT BCE OoJjiee IIMPOKMM MATEMATUYECKHM ammapaTroM, V HHUX IOCJIEAOBATEIbHO
dbopMUpyeTCST U COBEPIISHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI) MOJENb PEaIbHOW CHUTYyAaIlHuH,
MPUMEHATb 3HAHUS, TMOJIyUY€HHbIE NPU W3YYEHUH Yy4eOHOro Kypca, Ui PEMEeHUs CaMOCTOSTEIbHO
chOpMyJIMPOBAHHON MAaTEeMAaTUYECKOU 3a1a4H, & 3aT€M UHTEPIPETHPOBATH CBOH OTBET.

ConepxatenpHO-MeTOAMYEeCKas TuHU «HUCIa U BBIYUCICHUS» 3aBepiuaeT (OPMUPOBAHUE HABBIKOB
UCTIOJNB30BAHUST JIEHCTBUTENPHBIX YHCE, KOTOpoe OBUIO HAa4aTo Ha YPOBHE OCHOBHOTO 0OIIero
obpazosanusi. Ha ypoBHe cpemHero oOmero obOpasoBaHuss 0co0Oe€ BHUMAaHHE yaessiercss (popMUpOBAHHIO
HABBIKOB PAIMOHAJBHBIX BBIYMCICHHH, BKIIOYAOIMUX B ceOs HCIOIB30BAHUE PAa3IMUYHBIX (opMm 3amucu
YHuClia, YMEHHE [ejaTh NPUKHUIKY, BBINOJHATh NPUOIKEHHBIE BBIYHCICHHS, OLEHUBATH YHCIIOBBIC
BBIpAXKEHMsI, padoTaTh C MaTeMAaTUYECKUMH KOHCTAaHTAMH. 3HAKOMbIE OOYYAIOIIUMCS MHOMKECTBA
HATYPaJIbHBIX, LIEJIbIX, PAMOHAJILHBIX U AEHCTBUTEIBHBIX YHCEI JOMOIHSIOTCS MHOKECTBOM KOMITJIEKCHBIX
gucesl. B KaXXIOM M3 3THUX MHOXKECTB PAacCMATPHUBAIOTCS CBONCTBEHHBIE €My CrHeruduyeckue 3agadd |
Olepalyy: AENCHHE HALeNlo, ONEPHUPOBAHME OCTATKAMHU HAa MHOXKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
pAIMOHATIBHBIX U HPPALUOHAIBHBIX YUCEN, apu(MeTnuecKkne omepanuu, a TakkKe H3BJICUEHUE KOPHS
HATypaJbHOH CTENEeHH Ha MHOXKECTBE KOMILIEKCHBIX YHCel. biaromaps mocinenoBaTeIbHOMY PACIIHPEHHIO
Kpyra HCIMOJIb3YEMbIX YUCENT M 3HAKOMCTBY C BO3MOXXHOCTSIMU UX MPUMEHEHHsS Ui PEUICHUs Pa3IMIHBIX
3ana4 GOpMHPYETCS MPEACTABIIEHUE O €IUHCTBE MATEMATHKN KaK HAYKU U €€ POJIU B TIOCTPOSHUU MOJETIeH
peaslbHOTO MHpPA, IMUPOKO UCTIONB3YIOTCSI 0000IIeHHe U KOHKPETH3AIHSI.



Jluans «YpaBHEHHS M HEPABEHCTBA» PEATHM3YETCsl Ha MPOTSHKEHUU BCEro OOy4YeHHs Ha YpOBHE
cpennero obmero oOpa3oBaHMsA, MOCKOJIBKY B KaXIOM pasneie IIporpamMMbl mpeayCMOTPEHO pelneHue
COOTBETCTBYIOIINX 3amad. B pesynbrate oOydarouiuecs OBJIAACBAIOT PA3IUYHBIMH METOJAMH PELICHHS
PALMOHANBHBIX, HMPPALHOHANBHBIX, IOKA3aTEIbHBIX, JIOTAPUPMHUECKUX ¥  TPUTOHOMETPUUYECKHX
ypaBHEHH, HEPABEHCTB M CUCTEM, a TAK)KE 3a7a4, CoAep Kalnx napamerpsl. [lonyueHHbIe YMEHUS IHPOKO
UCTIOJNB3YIOTCS TIPH UCCIIENOBAHUH (PYHKLUH C TIOMOLIBIO MPOU3BOAHON, MPU PEIIECHUH NMPUKIIATIHBIX 3a1a4
U 337124 Ha HaXOX/IEHUE HanOONBIINX U HAMMEHBIINX 3HaueHUi GpyHkumu. JlaHHas comepskaTenbHast JIMHUS
BKJIFOYAeT B ce0s Takke (POPMUPOBAHME YMEHHMH BBINOJHATH PAcdéThl 1Mo (opMmyiaM, mpeodpa3oBaHUS
PaLMOHABHBIX, HPPALOHATIBHBIX  TPUTOHOMETPUYECKHX BBIPAKEHHM, & TAK)KE BBIPAKEHUH, COAePIKAIINX
crenieHu U Jorapudmel. braromaps usyueHuro anredpanmyecKkoro marepuajia MPOUCXOAHT JallbHeHInee
pa3BUTHE AQJITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS OO0yYaromuxcs, (QOPMUPYIOTCS HABBIKH
IEeNYKTHBHBIX PacCyKOEHHH, padOThl C CHUMBOJIbHBIMU (OpMamH, IMPEACTaBICHHUS 3aKOHOMEPHOCTEH H
3aBHUCUMOCTEH B BHJIE PAaBEHCTB M HepaBeHCTB. Anrebpa mpemnaraer 3¢(eKTUBHbIE HHCTPYMEHTHI AJIS
peLIeHNsT MPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 3a71a4, HarJSIIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK
SI3bIKA HAYKH.

CopnepxatenpHo-MeToandeckass JUHUA «PyHKIMM W TpaduKm» TECHO MepervieTaeTcs ¢ APYrHMHU
JUHUSMH y4e0HOrO Kypca, IOCKOJBKY B KaKOM-TO CMBICIE 3aMaéT IOCIENOBATEIbHOCTh H3YUEHUS
Marepuaia. M3ydeHne CTENeHHOH, MOKa3aTeNbHON, JOrapupMUUecKol U TPUTOHOMETPHUYECKUX (DYHKIUH,
UX CBOWCTB M rpauKOB, UCTIOIb30BaHNE (PYHKIUI U peLIeHns 3a7a4 U3 IPYyrux yu4eOHbIX MPEeIMETOB U
peanbHOH JKU3HU TECHO CBA3aHO KaK C MaTEeMAaTHUYECKHMM AaHAIM30M, TaK U C PEIIeHUEM YPaBHEHHH H
HepaBeHCTB. Ilpu sToM Oonblnoe BHUMaHUE yAenseTcst (OPMHUPOBAHUIO YMEHHUS BbIpaXkaTb (HOpMyJaMH
3aBUCUMOCTH MEKAY PA3JIUYHbIMU BEIMYMHAMH, UCCIICAOBATD MOTyUYEeHHBIE (PYHKLINH, CTPOUTH UX IPadUKHL.
Marepuan 3TOH COmep)KaTeNbHOW JMHUW HALEJIeH Ha Pa3BUTHE YMEHHH W HAaBBIKOB, ITO3BOJISIOLINX
BbIPAKaTh 3aBUCHMOCTH MEXIy BEJIMUYMHAMH B pAa3INYHOH (opMe: aHaTUTHUYeCKOH, rpadudyeckodl u
cnoBecHo. Ero m3ydenune crnocoOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBILIUICHUS, CHOCOOHOCTH K
0000MEHNIO U KOHKPETU3ALNH, UCTIOJIb30BAHUIO aHAJIOTU.

ConepxatenpHast muHNs «Hauana MareMaTHUECKOro aHAJIN3a» MO3BOJISIET CYIIECTBEHHO PACIIMPHUTD
KpPyr KaKk MaTeMaTUYeCKUX, TaK W MPHUKIAJHBIX 3a71a4, JOCTYIHBIX OOYYAIOIIMMCS, TaK KaKk y HHX
MOSIBJIIETCS.  BO3MOXKHOCTH CTPOHTH TpauKH CIOXKHBIX (DYHKLHUH, ONpeneNnsaTe HUX HauOoJbIINE W
HAVMEHBIINE 3HAYEHMs, BBIUUCIATH IUIOMAAN GUryp M OObEMBI T€J, HAXOOUThb CKOPOCTH U YCKOPEHHS
nporecco. JlaHHas comeprkaTeNnbHas JIUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH MOCTPOSHHST MATEMATHUECKUX
MozieNiell peaslbHbIX CHTYalWH, MO3BOJIIET HAXOAUTh HAMIIyYIlee PEHICHWE B NMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-YKOHOMHYECKHUX, 3a/1a4aXx. 3HAKOMCTBO ¢ OCHOBAMH MAaTeMaTHYECKOTO aHaJIN3a CIIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOrO, (HPOPMANbHO-JIOTHYECKOTO U KPEATUBHOT'O MBIILICHHS, (POPMHUPOBAHUIO YMEHHUH
pacrio3HaBaTh MPOSIBJICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOyJaromuecs y3HaT O
BBIJAIOIINXCSI Pe3YJIbTaTaX, MOJYYEHHBIX B XO/I€ PA3BUTHUS MATEMATUKU KaK HAyKH, 1 00 UX aBTOpax.

ConepxaTenpHO-MeTOANYeCKast JTHHUS «MHOXECTBA U JIOTUKA» BKIIFOYAET B CEOsl 3JIEMEHThI TEOPHH
MHOXXECTB MU MaTE€MaTH4YeCKOH JIOTMKH. TeopeTHMKO-MHOXECTBEHHBIE MPEIACTABICHHUs NMPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMAaTHKH U MPEIaratoT Hauboiee YHUBEPCAIbHBIN A3bIK, OOBEIUHSIOIUN BCE Pa3IeIbl
MaTEMaTUKH H €€ MPUIOKEHHUN, OHU CBSI3bIBAIOT Pa3HbIE MATEMATHYECKUE TUCLUIUTHHBI U UX MPHUJIOKEHHS B
enuHoe Lenoe. [103ToMy BaXKHO 1aTh BO3MOXKHOCTh OOYHaIOIIeMyCsl TOHUMATh TEOPETHKO-MHOKECTBEHHBIN
SI3BIK COBPEMEHHOW MAaTEMaTHKH M HCIIOJIb30BaTh €ro U BBIPAKEHUS CBOMX MbICIEH. [IpyruM BaXKHBIM
NPU3HAKOM MaTeMaTHKH KaK HAayKd CJEeQyeT MPU3HATh CBOHCTBEHHYIO €H CTPOroctb OOOCHOBaHHWH H
CJIEZIOBAHUE ONPENENEHHBIM TIPaBHJIAaM IIOCTPOCHHUS JTOKA3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEeMaTHYECKOH JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHST 00yYarOIIUXCsl, TIO3BOJISIET UM
CTPOUTb CBOM PAaCCYXKACHHS HAa OCHOBE JIOTMYECKUX TMpPaBWi, (POPMHUPYET HABBIKH KPHUTHYECKOTO
MBILIJICHUSI.

B yuebHom kypce «Anrebpa W Hayajga MaTeMAaTUYECKOrO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJEIUPOBAHMS, KOTOpPbIE MPH3BaHBl CIIOCOOCTBOBATH (POPMHPOBAHUIO HABBIKOB
NOCTPOCHHSI MOZIETIEH peasIbHbIX CHUTYALMH, UCCIIEIOBAHMS 3TUX MOZEINEl C IOMOIIBIO anmapara anreopbl u
MaTEMaTHYECKOTO AaHalu3a, WHTEPIPETalUd TOJyYEeHHBIX pPe3yJbTaToB. Takue 3aaHus BIUIETEHBI B
KaXXIbIH U3 Pa3[esioB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepuas y4eOHOro Kypca IHUPOKO HUCTOIB3YETCs s
peleHnst MPUKJIagHbIX 3a1ad. 1lpu pelmeHnn peanbHBIX MPAKTHUECKUX 3amad 00ydarolinecs pa3BUBAIOT
HaOJIOIaTENIbHOCTh, YMEHHE HaXOIOUThb 3aKOHOMEPHOCTH, abCTparnpoBaThCs, HCIOIB30BATH AHAJIOTHIO,



0000maTe M KOHKpeTHU3upoBaTh mpodiemy. JlesaTeapbHOCTh NO (OPMHPOBAHUIO HABBIKOB PEIIEHHS
NPUKJIAJHBIX 337124 OPraHU3yeTCs B MpoIecce M3YYEeHUs BCeX TeM y4ueOHOro kypca «Anrebpa m Hadajia
MaTEeMaTHYECKOrO aHAJINU3a».

Ha n3ydenne yueOHOro Kypca «Anrebpa u Hadana MaTeMaTHYeCKOrO aHAJIN3a» OTBOXUTCA 272 daca:

B 10 knmacce — 136 yacos (4 yaca B Henenmo), B 11 knacce — 136 yacos (4 yaca B HeZEINIO).
CO/IEP’KAHHUE OFYYEHHA

10 KVTACC

Yucaa u BbIYUCTCHUSA

Paunonaneabie  ymcna. OOBIKHOBEHHbIE U JECSITHYHBbIE OpOOHM, TIPOLEHTHI, OECKOHEYHBIE
nepuoguueckue apodu. [Ipumenenne npoOelt 1 MPOLEHTOB AJIs PEIIeHUs PUKJIIATHBIX 3a/1a4 U3 Pa3INIHBIX
OTpaciiell 3HaHUI U peabHOU JKU3HU.

JeiicTBuTenpHble Ynciaa. PannoHanbHbIE M UPpPALMOHATBHBIE YnCia. ApudmeTndeckue onepanuu ¢
NEUCTBUTENbHBIMU  YHCIaMU. MOAyJab JeHCTBUTENBHOIO 4YHCIA W ero cBoicTBa. [lpuOmmkéHHbIE
BBIUMCJICHMS], [TpaBUJla OKPYTJIEHHUs, IPUKHUJKA U OLIEHKA Pe3yJIbTaTa BbIUNCICHUN.

Crenenp c nenbiM mnokasateneM. buHom Herotona. HMcnonp3oBanmne moxpxopsmed (GOpMbl 3amucu
NEeMCTBUTENbHBIX YHCEN IS peLIeHUs] MPAKTUUECKHUX 3a7a4 U MPeCTaBIeHUs JaHHbBIX.

Apudmerndeckuii KOpeHb HATYPATBHOH CTENEHH U €r0 CBOMCTBA.

Crenenb ¢ palMOHAIBHBIM [TI0OKa3aTeNieM U €€ CBOMCTBA, CTENEeHb C AeCTBUTENbHBIM [T0Ka3aTeeM.

Jlorapudwm uncna. CpoticTsa norapudma. JlecaTUUHbIC U HATYPAJIbHBIC JOTapr(pMBL.

CuHycC, KOCUHYC, TAHI€HC, KOTAHI€HC YHUCIOBOrO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHI€HC
YHUCJIOBOI'O aPryMEHTA.

YpaBHeHHUSI M HEPABEHCTBA

ToxnecTBa W TOXIOECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHUs. PaBHOCHIIbHBIC
YPaBHEHUs U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO, pelueHrne HepaBeHCTBA.

OCHOBHBIE METONBI pPEIIEHUs] LEeNbIX W JIPOOHO-PAllMOHANBHBIX YPAaBHEHHWH M HEPaBEHCTB.
MHorouseHbl OT OJHOW MepeMeHHOW. JlelleHne MHOroudjieHa Ha MHOTO4YJIEH ¢ ocTtatkoM. Teopema besy.
MHorouseHsl ¢ ueibiMu kodddunrentamu. Teopema Buera.

IIpeobpa3zoBaHMs YUCIOBBIX BBIPAKEHUH, COEPIKALINX CTEIIEHN H KOPHH.

Hppaunonansuble ypasHeHUs:. OCHOBHBIE METObI PELIEHUS HPPALMOHAIBHBIX YPaBHEHU.

ITokaszartenpHble ypaBHeHUs. OCHOBHbBIE METOBI PELIEHUS IOKA3aTebHbBIX YPaBHEHUI.

[IpeobpazoBanne BEIpAKEHHH, COAEPIKALINX JOTapr(MBbL.

Jlorapudmmueckue ypaBHeHHs1. OCHOBHBIE METOABI PEIIEHUS JIOTapu(PMUIECKUX YPABHEHHI.

OcHoBHbIe TpuroHomerpuueckue ¢opmynsl. [IpeodpasoBaHue TPUTOHOMETPUUECKUX BBIPAKEHHI.
Pemenre TpUroHOMETPUYECKUX YPABHEHUI.

Pewenne cucreMm JMHENHBIX ypaBHeHUNH. MaTpuuia cucTeMbl JIMHEHHBIX ypaBHeHui. Onpenenurenb
MaTpULbl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIYUCICHUE €r0 3HAYEHHUs, MPUMEHEHUE
ONpeaeNuTeNs IJsl PELIEHUs] CHUCTEMBbl JIMHEHMHBIX YpaBHEHMU. PellleHne NMpUKIagHbIX 3a4ad C [OMOLIBIO
CHUCTEMBbl JIMHENHBbIX ypaBHeHHH. HMccrnenoBaHne NOCTPOEHHOM MOAENNM C NOMOLIBID MAaTpUl U
ONPEACTUTENCH.

ITocTpoenune mareMaTH4ECKUX MOJENEH PEaJbHONW CUTYallMu C MOMOUIBI0 YPABHEHUN U HEPABEHCTB.
IIpuMeHeHne ypaBHEHHUH M HEPABEHCTB K PEIIEHUI0 MaTeMaTHYeCKUX 3alad U 3a7ad U3 pPa3In4HbIX
oOnacTeil HAyKH U pPeabHOMN JKU3HHL.

DyHKIUH U rpagUKH

OyHkius, crnocodbl 3amanHus (pyHkuuu. B3ammuo obpathbie ¢yskimmn. Kommosumnwst (QyHKIHA.
I'paduk pyHkumu. DnemeHTapHbIe Ipeodpa3zoBaHms rpaduKoB GyHKIH.

Obnacte ompeneneHuss W MHOXeCTBO 3HaueHWH QyHkuuu. Hymu ¢ynkomu.  ITlpomexyTku
3HAKOMOCTOSIHCTBA.  YéTHble W HeuérHele (QyHkuun. Ilepumogmueckue ¢yHkumu. IIpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl U MHUHMMYMbI (pyHKunu. Hanbonpinee m HauMeHbIIee 3HAUYCHUS
(YHKIMH Ha TPOMEKYTKE.

JluneitHass, kBajgpaTu4yHass W JOpPOOHO-TUHEHHass (QYHKIUU. DJIEMEHTapHOE UCCICIOBAHUE U
MOCTPOEHUE UX rpadMKOB.

CrenenHas QyHKIUS ¢ HATYpaJbHBIM M LENIBIM MOKasatesneM. E€ cpoiictBa u rpaguk. CoiicTa u
rpadpuK KOpHs n-Oi cTeneHn Kak QyHKIH 0OpaTHOM CTENEHHU C HATYPAJIbHBIM ITOKA3aTeNEM.



MokasaTenbHas 1 norapuMmuyeckas MyHKLUM, UX CBOWCTBA M rpamku. Micnosib3oBaHue rpaukos
(YHKUWUA ANa pelleHns ypaBHeHWA.

TpuroHomeTpruyeckas OKPYXHOCTb, OMNpefeneHne TPUTOHOMETPUYECKUX (YHKLMIA  4YMUCNOBOrO
aprymeHTa.

®PyYHKUMOHaNbHbIE 3aBUCUMOCTM B peasibHbIX Mpoueccax W ABneHuax. [paukym  peanbHbIX
3aBMCMMOCTE.

Hauyana matemaTmnyeckoro aHanmsa

MocnefoBaTenbHOCTH, CNOCO6LI 3afaHna nocnefoBaTelbHOCTEN. MeTog MaTeMaTUYeCKOW MHAYKLMN.
MOHOTOHHbIE 1 OrpaHNUYeHHble NMOCNeA0BaTENbHOCTU. VICTOPUSA BOSHUKHOBEHUA MaTemMaTUyecKoro aHanmsa
KaK aHanm3a 6eCKOHEYHO MasibiX.

Apu@dmeTnyeckas un reoMeTpuyeckas nporpeccun. beckoHeyHO YyObiBalOLWLad reomeTpuyeckas
nporpeccmuda. Cymma  6eCKOHeYHO  y6blBalolein reomMeTpuyeckom nporpeccun.  JIMHEWHbIA  W©
9KCMOHEHLManbHbIN pocT. Yucno e. dopmyna CMOXHbIX MPOLEHTOB. Kcnonb3oBaHwe nporpeccun Ans
peLleHns peanbHbIX 3a4a4y NPUKNagHOro xapakrepa.

HenpepbiBHble PYHKLWUW U UX CBOMNCTBA. TOYKM pa3pbiBa. ACUMNTOTbI rpaimkoB yHKUNA. CBOICTBA
(YHKUMIA HenpepbIBHbIX Ha OTpe3ke. MeTo4 WHTepBanoB A/1A pelleHns HepaBeHCTB. MNpUMeHeHWe CBOWCTB
HenpepbIBHbIX DYHKUWA ANS pelleHmns 3ajay.

MepBas ¥ BTOpas NPoOU3BOAHbIE (YHKUUKW. OnpegesieHne, reoMeTpuyeckuin U (U3NYECKUA CMbICN
NPON3BOAHON. Y paBHeHWEe KacaTe/lbHOW K rpauky yHKUUN.

Mpoun3BofHble 3NEMEHTapHbIX (YHKUWA. [lpom3BofHas CYMMbl, MNPOW3BEAEHWUS, YACTHOro W
KOMMNO3MLUMN DYHKLWIA.

MHoxecTBa 1 nornka

MHOXecCTBO, onepauun Haj MHOXECTBaMU N MX CBOWCTBa. [Anarpammbl Jiinepa-BeHHa. MpuMeHeHNe
TEOPETUKO-MHOXECTBEHHOI0 annapara A/18 ONUCaHUS peasibHbIX MPOLECCOB W ABNEHWUNA, MPU peLleHum
3afiay U3 gpyrux yyebHbolx npesmeTos.

OnpepgeneHve, TeopemMa, CBOMCTBO MaTemaTuU4yeckoro o06bekTa, CneAcTBMe, [0Ka3aTe/lbCTBO,
pPaBHOCW/bHbIE YPaBHEHWS.

11 KJTACC

Uwncna n BblYnCIeHNA

HaTypanbHble n uenble yucna. MNMpuMeHeHMe MNPU3HAKOB AeNIMMOCTU LefblX 4ucesi, HanboNbLUWiA
obwwnin gpenntens (ganee - HO/M) n HauMeHbluee o6ulee KpaTHoe (ganee - HOK), ocTaTkoB no moaynto,
anroputMma EBknnga ana peweHuns 3afay B LenblxX Yucnax.

KomnnekcHble uwucna. Asnrebpanmyeckas u TPUTOHOMETPMYECKAd (OPMbl 3amncu KOMMJIEKCHOro
yncna. ApuMeTryecKue onepauuy C KOMMNEKCHbIMU yucnamu. 3o6paxeHne KOMMIEKCHbIX 4uCen Ha
KoopauHaTHoM nnockoctn. ®opmyna Myaspa. KopHM n-oli CTeNeHn 13 KOMMNAEKCHOro yncna. MpumeHeHmne
KOMMJIEKCHbIX YnCen A8 peleHns PU3NYecknx 1 reoMeTpuyecknx 3agad.

YpaBHeHUA N HepaBeHCTBA

Cunctema 1 COBOKYMHOCTb YPaBHEHUI N HepaBEHCTB. PaBHOCW/IbHbIE CUCTEMbI U CUCTEMbI-C/IEACTBUS.
PaBHOCW/IbHbIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUYECKUX YPaBHEHWUA C MOMOLLbID TPUTOHOMETPUYECKOW OKPY>XXHOCTMW.
PelleHne TPUTOHOMETPUYECKNX HEPABEHCTB.

OCHOBHble MeTOAbl peLleHNs nokasaTe/lbHbIX U I0rapuMnYecKUX HepaBeHCTB.

OCHOBHbIE METO/bl peLleHns nppaunoHanbHbIX HepPaBeHCTB.

OCHOBHble MeTOAbl peleHUss CUCTEM W COBOKYMHOCTEW pauuOHalbHbIX, WppaLnoHanbHbIX,
noKa3saTeslbHbIX W N10rapuMUYecknx ypaBHeHui.

YpaBHeHWs, HEPABEHCTBA U CUCTEMbI C NapaMeTpamu.

MpuMeHeHWe ypaBHEHWA, CUCTEM U HEPaBEHCTB K PeLIeHMI0 mMaTemaTU4ecKuX 3afay u 3ajay u3
pas3MyHbIX 061acTell HayKu U peasibHOM XU3HU, UHTepnpeTauns nonyyYeHHbIX pesynbTaTos.

DPYHKUUN U TpanKmn

Mpathmk KoMnosmMumm  QyHKUMin. [eomeTpuyeckne o6pasbl YpaBHEHWIA U  HepaBeHCTB Ha
KOOPAMHATHOW NMOCKOCTH.

TpuUroHoMeTpuyeckme yHKLMM, X CBONCTBA M rpativku.

pauyeckme mMeToabl peLleHUs ypaBHEHUN U HepaBeHCTB. ['paMyeckne MeTOAbl pelleHus 3ajay C
napameTpamu.



Ucnonb3oBanne rpagukoB (YHKIUN aJIT WUCCIEIOBAHUS MPOIECCOB U 3aBUCHUMOCTEH, KOTOpBIE
BO3HHUKAIOT MPH PELISHUH 3a7a4 U3 IPYTUX YIeOHBIX MPEIMETOB U PEAbHON JKU3HU.

Hagana maTeMaTH4eCKOro aHAJIN3A

[IpyMeHeHre TPOM3BOMHONW K HCCIEAOBAHMIO (YHKIMA HA MOHOTOHHOCTH W OSKCTPEMYMBL.
Haxoxxnenne HaubobILIEro 1 HANMEHBIIEro 3HAUSHUH HePEPbIBHON (PYHKLIUU HA OTPE3KE.

IIpumenenne mpOU3BOAHON MJII HAXOXKIECHUS HAWJIY4LIEro pPEeUleHus B MPUKIAAHBIX 3a7adax, IJist
OTIpeNeNIEHUs] CKOPOCTH U YCKOPEHHsI IPOLIecca, 3aaHHOTO (POPMYJIOH MITH TpaguKOM.

ITepBooOpas3Hast, OCHOBHOE CBOHCTBO MepBooOpasHbX. [lepBooOpasHbie 3J€MEHTAPHBIX (PYHKIIHH.
[IpaBuia HaXOXKAEHUS MTEPBOOOPA3HBIX.

Hurerpan. ['eoMeTprueckuii CMbICT HHTerpaia. BeraucieHrne onpeaenéHHoro nHrerpana mno Gopmyie
HetoTona-JleiOHuma.

[IpuMmeHeHne MHTErpaia sl HAXOXKISHHS IUIOIAned MIOCKUX (Uryp U OOBEMOB reOMETPUYECKHX
TeJL

[Ipumepr! pemennit auddepeHranbHbIX ypaBHEHUH. MaTreMaTHuecKoe MOAEIHPOBAHNE PEabHBIX

MPOIIECCOB ¢ TOMOIIBIO U hepeHINATBHBIX YPABHEHUH.
IUTAHHUPYEMBIE PE3YJ/IbTAThI OCBOEHHA YYEBHOI'O KYPCA «AJITEEPA H HAYAJIA
MATEMATHYECKOT O AHAJIH3A» (YITIVBJIEHHBIH YPOBEHDb) HA YPOBHE CPEJHEIQ
OBILIEI'O ObPA30BAHHA
JINMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHCKOro BOCIUTAHUS:

c(pOPMHPOBAHHOCTD IPAXKAAHCKON MO3ULMK 00YHaIOMIEerocss Kak aKTUBHOTO M OTBETCTBEHHOT'O WJICHA
poccuiickoro ofmiecTsa, NMPEACTaBIEHHE O MAaTEMATHYECKHMX OCHOBaX (YHKIIMOHHUPOBAHUS Pa3THMYHBIX
CTPYKTYp, SIBJI€HUH, mpouenayp TpakmaHckoro oobmectsa (BBIOOPBHI, ONPOCBI M JIPYroe), yMEHHe
B3aUMOJIEHICTBOBATh C COLMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUH C MX (YHKIHMAMU U HA3HAYCHUEM,

2) NaTPpHOTHYECKOr0 BOCIIUTAHUSI:

c(pOPMHPOBAHHOCTb POCCUHCKOM TPaXKJAHCKOW WAEHTHYHOCTH, VYBAXKEHHS K MPOLUIOMY U
HaCTOSALIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSM POCCUIICKUX MaTEMaTHKOB
1 POCCHHCKOM MaTeMaTU4ECKOM LIKOJIbI, UCIOIb30BAHNE STUX AOCTUXKEHUN B IPYrUX HAyKaxX, TEXHOJOTHSX,
cepax 3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHME MOYXOBHBIX ILIEHHOCTEH POCCHUIICKOrO Hapona, C(HOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMs, 3TUYECKOTO MOBEAEHMs], CBSI3aHHOTO C NPAaKTUUYECKUM NPUMEHEHHEM AOCTHXKEHHM HayKu U
IESATEIbHOCTBIO YUEHOTO, OCO3HAHME JINYHOTO BKJIAAA B IOCTPOSHHUE YCTOWYHBOTO OyIyIIero,

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHNE K MHPY, BKJIIOYAs 3CTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, pelleHul, pacCykAeHuH, BOCIPUHUMYHMBOCTL K MaTE€MAaTHYECKUM acleKTaM pas3JIndHbIX BUIOB
HCKYCCTBa,

5) puznueckoro BoCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHUSI TNPUMEHSATb MaTeMaTHUECKHWE 3HAHUS B MHTEpEcax 3I0pOBOTO U
OezomacHoro obOpasa JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3AO0POBBIO (340pPOBOE MUTAHMUE,
cOaaHCUPOBAHHBI pEXUM 3aHATHH W OTAbIXA, peryiisipHas (PuU3NUeckas AaKTUBHOCTh), (PU3NUECKOE
COBEPLIEHCTBOBAHNE MTPU 3aHITUSIX CIIOPTUBHO-0310POBUTEIBbHON AESITEbHOCTHIO,

6) TPyAOBOr0o BOCIIUTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHWE LEHHOCTH TPYIOJMIOOMs, HHTEpPEC K pa3iIu4dHbIM cdepam
npodeCcCHOHATBHON AEATENbHOCTH, CBS3aHHBIM C MAaTEeMATHUKON M €€ MPIJIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HaHHBII BbIOOp Oyayiiei mpodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL, TOTOBHOCTD
U CIOCOOHOCTh K MaTeMaTUYeCKOMYy OOpa30BaHUIO M CaMOOOpPA30BAaHHMIO HAa MPOTSDKEHWH BCEH JKU3HH,
rOTOBHOCTb K aKTHBHOMY yUYaCTHUIO B PEeLIEHUH NMPAKTUYECKHX 3a/1a4 MaTeMaTUYECKON HaIlPaBJI€HHOCTH;

7) 3KO0JIOrHYeCKOro BOCTIMTAHUS:

c(OPMHPOBAHHOCTb 3KOJOTMYECKOH KYJNbTYpbl, TTOHUMAHHUE BIUSHHS COLUAIBbHO-3KOHOMHUYECKUX
NPOIIECCOB HA COCTOSIHUE MPHPOAHOH M COLMAJBHON Cpenpl, OCO3HAaHHE TIIOOATBPHOTO Xapakrepa
SKOJIOTUYECKHX TpoOJeM, OpUEHTAlMsl Ha NMPUMEHEHHEe MAaTeMaTHYeCKUX 3HAHWH Ui pelIeHHs 3a1ad B



00NacTH OKpYy’KaroLeH cperpl, TUIAHHPOBAHUE MOCTYNKOB M OLEHKH MX BO3MOXKHBIX ITOCIIEACTBUN IS
OKpYKaroIleu cpensr,

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(pOpMHPOBAHHOCTb MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIEeCTBEHHOHN MPAKTHKH, MOHMMAHNE MAaTEMAaTUYECKOH HAayKH Kak Cepbl 4eJOBEUECKOH NEesTETbHOCTH,
STAanoOB €€ pa3BUTUS M 3HAYUMOCTH U PA3BUTHUS LMBWIM3ALMH, OBJAJCHHE SI3BIKOM MAaTEMATHKH U
MaTeMaTHYECKOW KYJbTYpPOH Kak CPEACTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO H
HCCIIEIOBATEIIbCKYIO AESITeIbHOCTh MHANBHUIYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTeIbHBIE YHHBePCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3oBrble JornyecKkue AeHCTBHA:

BBISABJIITD M XAaPAaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEMaTHYECKHUX OOBEKTOB, MOHSTHIA,
OTHOIIEHWHA MEXAY MOHSATHSIMH, (POPMYJIHPOBATH OINpPEIENIEHHUs MOHITHUH, YCTAHABIMBATH CYIIECTBEHHBIH
NPU3HAK KJIAaCCU(DUKALIMN, OCHOBAHUS 11 0000IIEHUS M CPABHEHUS, KPUTEPUU MMPOBOAUMOTO aHAJIN3A,

BOCIIPUHUMATh, (POPMYJIUPOBATE U MPe0OPA30BBIBATE CYKIASHHS: YTBEPAUTEIbHBIE U OTPHUIIATEIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE,

BBIBJIITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3H M MPOTHBOpEYHs B (PaKTax, NaHHBIX,
HaOJFOICHUSIX U YTBEPKACHUSX, IPEAJIaraTh KPUTEPUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U POTUBOPEUHT;

IenaTb BBIBOABI C  HCIOJB30BAHMEM 3aKOHOB JIOTHKH, MJENYKTHBHBIX M  HMHOYKTHUBHBIX
YMO3aKJIFOYSHUH, YMO3aKIIIOYEHUH TI0 aHAJIOTHH;

NPOBOIUTH CAMOCTOSITENIPHO JTOKAa3aTeJIbCTBA MATEMATUYECKUX YTBEP)KACHHWH (MpsiMble M OT
NPOTHBHOIO), BBICTPAWBATh APTYMEHTALMIO, NPUBOAUTH NPUMEPbl U KOHTPIPHUMEPBL, OOOCHOBBIBATH
COOCTBEHHbBIE CY>KI€HUS M BHIBOJB,

BBIOMpPATH CrIOCO0 pereHus yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIEHHs], BBIOUPATh
HanboJsiee MOIXOASIIUN ¢ YIETOM CAMOCTOSITENIBHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble nccnenoBareibCcKue JeHCTBUS:

HCIIOJIB30BATh BOMPOCHI KaK HCCIENOBATEIbCKII MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOMPOCHI,
bukcupymue MpoTUBOpPEeUre, MpoOIeMy, YCTaHABIMBATH NCKOMOE M JaHHOE, (OPMHUPOBATh THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINID, MHEHHE,

NPOBOJUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCJIEAOBAHHE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHMS, NPOLECCA, BBLIBICHUIO 3aBHUCUMOCTEH MeEXIy
00BEKTAMH, SIBJICHUSIMH, TIPOIIECCAMI;

CaMOCTOSITENIbHO  (popMynupoBaTh OOOOIIEHHS ¥ BBIBOABI IO pe3yJbTaTaM MpPOBENEHHOTO
HAOJFIOIEHUsS, WCCJIEAOBAHUS, OICHHWBATh JOCTOBEPHOCTb TMOJIYYEHHBIX pPE3YJIbTATOB, BBIBOAOB H
00001IeHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pA3BUTHE TPOLECCA, a TAK)KE BBIABHIAaTh IPEATIONOKEHUS] O €ro
Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmanueii:

BBIABJIATh A€(PULINTEI MHPOPMALIUHY, NaHHBIX, HEOOXOAMMBIX Ui OTBETA HAa BOIPOC U JJISI PELICHUS
3am1a4y;

BbIOMpPaTh MHPOPMALMIO U3 MCTOYHHKOB PA3JIMUHBIX THIIOB, aHAJIN3UPOBATh, CHCTEMATU3HPOBATH U
UHTEPIPETHPOBATh MHPOPMALIUIO PA3JIMUHBIX BHIOB U (OPM MPENCTABICHUS,

CTPYKTypUpOBaTh HWHGPOPMAIMIO, TPENCTABIATh €€ B Pa3JMYHbIX (opmax, WIIFOCTPUPOBATH
rpaduyecky,

OLICHUBATh HAIEKHOCTh NH(POPMAIIHH MO CAMOCTOATENBHO C(HOPMYIHMPOBAHHBIM KPUTEPHUSIM.

KomMyHHKATHBHBIE YHHBepPCAJIbHbIE YUeOHbIe AeiicTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIUPOBATDH CYXKIEHHUS B COOTBETCTBHH C YCIOBUSIMH H LEJSIMU OOIIEHUs], SICHO,
TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHMS B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS T10
XOJy peLIeHHUs 3a71a4i, KOMMEHTHPOBATh IMOJyYeHHBIN pe3yJIbTaT;

B XOze OOCY)KIEHUs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXXIaeMOW TeMbI, MpOOJIeMBl, permaeMon
3a/1a4y, BbICKA3bIBATh HIEH, HALICIIEHHBIE HA MTOMCK PEIIEHHSI, COTIOCTABIISTh CBOU CY)KISHHS C CY>KACHUSIMHU
APYTUX YYacCTHUKOB JHAyora, OOHApy)KWBaThb pa3jMyHe W CXOJCTBO IO3ULIUH, B KOPPEKTHOH (opme
(bopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS,



NPEACTaBJISITh  pe3ydbTaThbl  peUleHus  3a7aydd, JKCIEPUMEHTa, HCCIEOBAaHMs,  IPOEKTa,
CaMOCTOSITENIPHO BBIOMpaTh (POpPMAT BBICTYIUIEHHSI C YY€TOM 3a4a4 TNPE3EHTALUUH W OCOOEHHOCTEMH
ayqUTOpPUU.

PerynsiTuBHBIe YHHBepcaJIbHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

COCTABJIATD ITUIAH, aJTOPUTM PELIEHHs 337a4d, BBIOMPATh CIOCOO PELIeHHS C yUYETOM HMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPHAHTBHI PELICHUN C
y4€TOM HOBOH MH(pOPMAIUH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIEKT:

BJIAETh HABBIKAMU TIO3HABATENIbHOW pe(QJeKCHH KaK OCO3HAHHs COBEPIIAEMBIX MACHCTBUH U
MBICJIUTENIBHBIX MPOLIECCOB, UX PE3yJIbTATOB, BIAIETh CIOCO0AMH CAMONPOBEPKH, CAMOKOHTPOJIS MPOLIecca
U pe3ysbTaTa pelleHuss MaTeMaTUIeCKOH 3a1a4y;

NpeaBUIETb TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH NPHU PELIEHUH 3a1a4dl, BHOCUTb KOPPEKTUBHI B
IeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHACHHBIX OLIMOOK, BBIABJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa LENH W YCIOBUSAM, OOBSCHATH NPUYHMHBI JOCTHXKEHUS WU
HEIOCTHKEHUS PE3YJIbTATOB AEATEIBHOCTH, HAXOAUTH OIIUOKY, 1aBaTh OLICHKY IMPHOOPETEHHOMY OIIBITY.

CoBmecTHas1 1eATEJILHOCTD:

MOHMMATh U UCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAJIBLHONW PabOThI MPH PELICHUU
yueOHBIX 3a7a4, MPUHUMATh LEJIb COBMECTHOHW HEATEIbHOCTH, IUIAHMPOBATH OPTaHHM3ALMI0 COBMECTHOW
paboThl, pacipenenaTb BUABI paboT, JOroBapuUBaATHCS, 00CYKIATh MPOLECC U Pe3yabTaT padboThl, 0000maTh
MHEHHsI HECKOJIbKHX JIFOJIEH;

y4acTBOBATh B IPYMIIOBBIX (popMax padoThl (0OCYyKneHusi, OOMEH MHEHHH, «MO3rOBbIE IITYPMBD) U
UHBIE), BBIIOJHITH CBOIO YaCTh PaOOTHI U KOOPAMHHUPOBATH CBOU NEHCTBHS C APYTHMH YICHAMU KOMAaH/BI,
OLICHUBATh Ka4eCTBO CBOETO BKJaAa B OOIIMIA MPOXYKT MO KPUTEPHSIM, CHOPMYyIHPOBAHHBIM YUaCTHUKAMH
B3aUMONEHUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K konmy obyudenust B 10 kaacceoOydarommiicss MONYyYUT CIAEAYIOLINE MPEAMETHBIE PE3yJbTaThl 110
OTAENbHBIM TeMaM pabouel mporpaMMbl yueOHOro Kypca «Anredpa 1 Hayajia MaTeMaTUIECKOTO aHAJH3ay

Yucaa u BBIYUCTCHUA:

CBOOOJHO OMEpPUPOBATh MOHITHAMHU: PALMOHAJIBHOE YHCIO, OECKOHEUHas mNepuonuveckas apoosb,
MPOLIEHTH], HUPPALMOHANIbHOE YHCJIO, MHOXECTBA PALMOHAJbHBIX M JEHCTBUTENBHBIX 4YMCEN, MOAYJb
NEeHCTBUTEJILHOIO YHCIA,

NPUMEHSTH APOOU U MPOLEHTHI U PELICHUs MPUKIATHBIX 331a4 U3 PA3JIMYHbIX OTpacyiell 3HaHUN U
peanbHON KU3HU,

NPUMEHSTh NPUONMKEHHBIC BBIYMCICHUS, MPAaBIJIa OKPYIJICHHs, NPUKUAKY M OLEHKY pe3yJbTara
BBIUMCJICHU,

CBOOOJTHO OMEPHPOBATh TOHSATHEM: CTENEHb C LEJNBIM IIOKA3aTeNIeM, HCIOJIb30BATh MOAXOISLIYIO
dbopMy 3amucH AeHCTBUTENBHBIX YHCEN U PEIIEHHSI TPAKTHYECKUX 3a/1a4 U NPEACTABICHUS TaHHBIX,

CBOOOJIHO OMEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYypPaAIbHOM CTETEHH,;

CBOOOJTHO OMEPHUPOBATH MOHSITHEM: CTENEHb C PALIMOHAIBHBIM ITOKA3aTeleM,

CBOOOJIHO OMEPHPOBATH MOHATHIMHU: JIOTAPU(PM UHCIIa, AECATUYHbIE U HATypaJIbHbIE JTOrapu(p MBI,

CBOOOJTHO OMEPHPOBATH MOHATHSIMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA;

OMepUpPOBATh MOHATUAMU: APKCUHYC, APKKOCHUHYC U apKTaHI€HC YHCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHSATHUSMHU. TOXAECTBO, YPaBHEHHE, HEPABEHCTBO, PaBHOCHJIbHBIC
ypaBHEHUsI U yPaBHEHUS-CIIEJICTBUS, PABHOCUIIbHbIE HEPABEHCTBA,

NPUMEHSTh PA3JINYHbIE METONIBl PELICHHs PALMOHAJIBHBIX M APOOHO-PALMOHANBHBIX YpPaBHEHUM,
MPUMEHATb METOJl UHTEPBAJIOB Vsl PELIEHUs] HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATh MOHATHSIMH. MHOTOYJIEH OT OJHOW IEePEeMEHHON, MHOTOWJIEH C IeJbIMU
k03¢ puLmeHTaMy, KOPHM MHOTOWIEHA, NMPUMEHSATh NEJIeHHe MHOTOYJeHa Ha MHOTOWIEH C OCTAaTKOM,
TeopeMy besy u Teopemy Buera nns pelenus 3anad;

CBOOOJHO OMEpPHPOBATh TMOHATHSAMH. CHCT€Ma JIMHEWHBIX YPaBHEHHUH, MaTpHUIA, ONPENEIUTENb
MaTpuLpl 2 X 2 W €ro reOMETPUYECKUH CMBICH, HCIOJb30BaTh CBOWCTBA ompenenurens 2 x 2 1o
BBIUNCJIEHHs] €r0 3HAYEHMs], NMPUMEHSATh ONpEeAeNUTeNN sl PeLIeHUsl CUCTEMbl JMHEHHBIX ypaBHEHUM,



MOZIEIUPOBATh pEAJbHbIE CHUTYallMd C I[IOMOINBI0 CHCTEMBl JIMHEHHBIX ypPaBHEHHH, HCCIENOBATh
MOCTPOEHHBIE MOJIENH C TIOMOIIBIO MATPHULL M OTIPECTIUTENEH, HHTEPIPETHPOBATh IMOJyUEHHBIN PE3yJIbTaT;

HCTIOJIB30BATh CBOHCTBA AEHCTBUIN C KOPHAMH JJIsl MPeoOpa3OBaHMs BIPAKEHUH,

BBIMOJIHATh TPEOOPa3OBAHUsI YUCIOBBIX BBIPAXKEHHUH, COAEPIKALINX CTENEHH C pallOHAIBHBIM
NIOKa3aTeseM,;

UCIIOJIB30BATh CBOMCTBA JIOrapru(pMOB Al TpeoOpa3oBaHus JOrapupMUUECKUX BbIPAKEHUH,

CBOOOJHO OIEpUPOBATh NOHATUSIMH. HUPPALMOHAJbHBIE, TOKA3aTeNbHbIE M JOorapuMuyeckue
yYPaBHEHUsI, HAXOIUTh UX PEIIEHHs] C MOMOLIbI0 PAaBHOCHIJIBHBIX MEPEXOOB WJIM OCYIIECTBISS MPOBEPKY
KOpHeH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKUE (POpMyIbl At mpeoOpa3oBaHUs] TPUTOHOMETPHUECKUX
BBIPAXKECHHUI,

CBOOOJHO ONEPHPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpPaBHEHHUE, MPHUMEHSITh HEOOXOAUMBIE
(bopMyJIBI IS peIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH,

MOJIENIUPOBATh PEANbHbIE CHTyallUd Ha s3bIKe anreOpbl, COCTABIISATH BBIPAKEHHS, YPABHEHMS,
HEPaBEHCTBA MO YCJIOBHIO 3aa4d, HMCCIENOBATHb IMOCTPOEHHBIE MOJAEIH C HCIIONb30BAaHUEM arapara
anreOpsl.

DyHKIUH U TPaQUKH:

CBOOOMTHO OMEpUPOBATh MOHSATUSMHU. (PYHKIMSA, CMOCOOBI 3amaHus (PYHKIHMH, B3aUMHO OOpaTHBIC
byHKIMH, KOMIIO3UIHS QYHKIHHA, Tpaduk PyHKLINH, BBITIOIHATD 3JIEMEHTapHbIEe peodpa3oBanus rpaduKoB
dyHKLM;

CBOOOJTHO ONEPHPOBATH MOHATHAMMU: OOJNACTh OMPENeTIeHNUsT 1 MHOKECTBO 3HAUEHUH (YHKINH, HYJIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJHO OMEPHPOBATH MOHATHAMHU. UYETHBIE M HEUETHbIE (YHKIMH, NEePHOAMYEcKUe (YHKIIHH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMbl 1 MUHUMYMBbI (PyHKIIUH, HauOobllee 1 HAaUMEHbIIEE
3HaueHHe (PYHKIUU Ha TPOMEKYTKE;

CBOOOJTHO ONEPHPOBATH MOHATUSIMH. CTENEHHAs (PYHKLHUS C HATYpPAJIbHBIM W LIENBIM IOKa3aTelieM,
rpaduK CTerneHHOH (YHKLMU C HATYpPaJbHBIM M LENbIM IOKa3aTeneM, rpaduk KOPHA N-OH CTEMeHH Kak
(byHKIMH OOpaTHOH CTETIEHH C HATYPaJIbHBIM MTOKa3aTeleM;

ONEPHPOBATh TOHATHSAMH: JIMHEWHAs, KBagpaTU4HAs M IpOOHO-NMHEHHas (YHKIHMH, BBIOJHSITH
3JIEMEHTAapHOE MCCIEIOBAHNE U IIOCTPOEHUE UX rPadHKOB,

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: IOKa3aTeNbHas U Jorapudmudeckass PyHKIUH, UX CBOHCTBA H
rpadpuKy, UCMOIB30BATh UX IPaUKH I PEIICHHs YPaBHEHUT,

CBOOOJHO  ONEpUPOBaTh  NOHATHSIMH.  TPUTOHOMETPHYECKAs  OKPY)KHOCTb,  ONpEACICHHE
TPUTOHOMETPHUECKUX (PYHKLUN YUCIOBOTO apTyMEHTA;

UCTIONB30BaTh rpadukn (QyHKOMHA AJI UCCIENOBaHMS MPOLECCOB M 3aBUCHUMOCTEH NPHU peIleHHH
3ama4 U3 APYruX y4eOHBIX MPEIMETOB U PEealbHOW JKM3HHU, BBIPAXKAaThb (HOPMYJaMH 3aBUCHMOCTH MEXKIY
BEJIMYNHAMUY,

Hauana maTeMaTH4eCKOro aHAJIN3A:

CBOOOJHO OMEpPUPOBATh MOHATUSIMH. apupMETHUECKast U TeOMETPUIECKass MPOrpeccHsi, OECKOHEYHO
yObIBarOINAsl T€OMETPHUYECKasl MPOTPECCHs], JHHEHHBIH W SKCIMOHEHIUAIBHBIA POCT, (OpMysa CIOKHBIX
NPOIIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE,

HCTIOJIB30BATh MPOTPECCHH TS PELICHHS PEeabHBIX 3a7a4 NPUKIAIHOTO XapaKkTepa;

CBOOOJHO OMEPUPOBATh MOHATUSIMH: TIOCIENOBATENBHOCTD, CITOCOOBI 33JaHNUsI TOCIEA0BATENIbHOCTEMH,
MOHOTOHHBIE M OTPaHHYEHHBIC MOCIENOBATEIBHOCTH, MMOHUMATh OCHOBBI 3apPOKACHUS MaTeMaTHUYECKOTO
aHaJIN3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh MOHITHAMHU. HENPEPbIBHbIE (PYHKIMU, TOYKU paspbiBa rpaduka (yHKIHH,
acCHMITTOTHI rpaduka PyHKINY,

CBOOOJTHO OMNEpUpPOBAaTh IMOHATHEM: (YHKLHS, HEMpEephIBHAS Ha OTpPE3Ke, NPUMEHATb CBOMCTBA
HETIPEPbIBHBIX (YHKIMHA JIs PEIIEeHUs 3a1aY;

CBOOOJHO OMEPHPOBATH TMOHSATHSAMU. TeEpBas W BTOpas NMPOW3BOAHbIE (YHKIMHU, KacaTelbHas K
rpaduKy QyHKIHH;

BBIYUCIISITD TIPOU3BOIAHBIE CYMMBI, MPOU3BENEHUS, YACTHOTO U KOMIIO3UIUHN IBYX (PYHKLUMH, 3HATH
MPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKLIUH,

HCTIOJIB30BATh FT€OMETPUIECKHIA U (PU3HMUECKUI CMBICT TPOU3BOAHON JUISI PELICHUs 3a1a4.



MHoxkecTBa H JIOTHKA:

CBOOOJIHO OMEPHPOBATH MOHATHSIMUA: MHOXECTBO, OTIEPALlUN HaJl MHOXKECTBAMH,

HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN aInapar Uil ONMMCAHUS PEabHBIX MPOLECCOB U SIBJIICHUI,
NPU PELICHUH 33/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB;

CBOOOJHO OMNEpUPOBaTh MOHATUSIMH. OINpENeIeHUue, TeopeMa, YpPaBHEHUE-CIENCTBUE, CBOWCTBO
MaTeMaTHYECKOro 00BEKTa, JOKA3aTENbCTBO, PABHOCHIIbHBIE YPABHEHUS] M HEPABEHCTBA.

K xonny obydenus B11 kjaacceoOy4arOIUACs MONYYUT CIEAYIOIINE MPEIMETHBbIE Pe3yJIbTaThl IO
OTHENbHBIM TeMaM pabouel mporpaMMbl yueOHOTo Kypca «Anredpa 1 Hayaja MaTeMaTUIECKOTO aHAJIH3ay

Yucsa 1 BEIYHCJICHHS:

CBOOOJHO OMEPHPOBATDH MOHATUSIMH: HATYPAJIbHOE U LIEJI0€ YHUCIIO, MHOJKECTBA HATYPAJIbHBIX M LIEJBIX
4HCell, UCIONIb30BaTh Npu3Haku aenumoctu nenslx yncesn, HOJl u HOK HaTypanbHbIX uncen A peLieHus
3a7a4, MpUMeEHATh anroputM EBknnna;

CBOOOJHO ONEpPUPOBATh MOHITHEM OCTaTKa IO MOIYJIFO, 3aMUCHIBATH HATYypajbHBIE YHCIA B
Pa3JIMYHBIX MO3UIMOHHBIX CUCTEMaX CUHCIICHUS,

CBOOOJHO OMNEpPUPOBATh TMOHATHSIMH. KOMIUIEKCHOE YHCIO W MHOMKECTBO KOMIUIEKCHBIX HYHCE,
NPEACTaBISTh KOMIUIEKCHbIE 4YHCIa B anreOpanyueckodl W TPUTOHOMETPUYECKOH (opme, BBITONHATH
apupMeTHIeCKre onepariy ¢ HUIMUA 1 H300paskaTh Ha KOOPIWHATHOH MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OMNEpPUPOBATh NOHATHUSIMH. HUPPALMOHAJIBHBIE, IIOKA3aTENbHbIE M JIOrapuMUIECKHE
HEPaBEHCTBA, HAXOIUTh UX PELICHMs C TIOMOLIBK) PABHOCUIIBHBIX NIEPEXOAOB;

OCYIIECTBIIATH OTOOP KOPHEH NMPU peIieHuH TPUTOHOMETPHUIECKOTO YPABHEHNS,

CBOOOJTHO OMEPHPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOAUMBIC
(bopMyJIBI 7151 peIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB;

CBOOOJTHO ONEPHPOBATH TOHATHSIMH. CHUCTEMa M COBOKYIIHOCTb VPaBHEHHH U HEPABEHCTB,
PaBHOCUJIbHBIE CHCTEMBI U CHUCTEMBI-CIEACTBHs, HAaXOOUTh pPELIEHUs CUCTEMBI U COBOKYIHOCTEHN
PAaLMOHATIBHBIX, HPPALMOHATBHBIX, IIOKA3aTENbHBIX U JOrapu(pMUIECKNX YPaBHEHUH 1 HEPABEHCTB;

pewarb pauroOHaNbHbIE, HUPpPaLMOHAIbHBIE, MOKAa3aTeNbHbIE, JorapugMuyuecKue 51
TPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA, COAEPIKALINE MOAYJIH U MapaMeTPhL,

NPUMEHSTh TpadUyecKkre METOAbl Ul PEIleHUs YPaBHEHWH W HEPaBEHCTB, a TaKXke 3amad ¢
napameTpamy,

MOJENIUPOBaTh pEaJbHbIE CHTyallUd Ha s3bIKe anreOpbl, COCTABIISATH BBIPAKEHHS, YPABHEHMS,
HEPAaBEHCTBA U UX CHCTEMBI M0 YCJIOBHUIO 3aJa4M, UCCJIENOBAaTh NOCTPOEHHBIE MOAEIN C HUCIOJIb30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJYYSHHBIH Pe3yJIbTarT.

DyHKIUH U TPaUKH:

CTPOUTh TpPapUKH KOMMO3HLUMU (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCIIEAOBAHHUS U CBOWCTB
KOMITO3UIIUH IBYX (PYHKLHNH;

CTPOHTB TeoMeTpHuUeckie 00pas3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPAMHATHOM MIOCKOCTH,

CBOOOJHO OMEPHPOBATH MOHATHIMU: TPapUKH TPUTOHOMETPHUECKUX (YHKIIHH;

NPUMEHSTH QYHKIMH IJ11 MOAETUPOBAHUS U UCCIEIOBAHUS PEAbHBIX IPOLIECCOB.

Hagana maTeMaTH4eCKOro aHAJIM3A:

HCTIOJIB30BATh MPOU3BOAHYIO JIJIsI UCCIIENOBAHUS (PYHKLIMKM HA MOHOTOHHOCTD U 3KCTPEMYMBI,

HAaXOUTh HanOoJIblIee 1 HAMMEHbIIee 3HaUeHHs (PYHKIIMH HENMPEPBIBHON HAa OTPE3KE;

HCIIONIb30BATh MPOU3BOIHYIO IJII HAXOXKIAEHUS HAWJIY4YIIEero PEIleHHs] B MPUKJIANHBIX, B TOM 4YHCIIE
COLIMAIbHO-3KOHOMHUYECKHX, 3a]adax, AJs ONpPEdeNICeHUs CKOPOCTH M YCKOPEHHMs MpoLecca, 3aJaHHOrO
(bopMy ot mm rpaduKoMm;

CBOOOJHO OMEpUPOBaTh MOHATHUSAMHU. TEPBOOOpa3Has, ONPEAENEHHbI HWHTErpaj, HaXOAHUThb
nepBooOpasHble SJIEMEHTAPHBIX (PYHKIIUI U BBIYUCIISTH HHTErpaj o ¢popmyse HetoToHa-JIeliOHua;

HAXOJIUTh IO IJIOCKUX (PUTYp U OOBEMBI T C TIOMOLIBIO HHTETPaa,

UMETb IPENCTAaBJICHHE O MAaTeMaTH4eCKOM MOAEIUPOBAHMM HA IPUMEpPE COCTAaBJICHUS
i depeHInaTbHBIX YPAaBHEHHUH,

pewmarb NPUKJIagHbIE 331a49H, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO M (PU3MUYECKOro XapakTepa,
CpencTBaMU MaTEMaTUYECKOrO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KITACC
KosnyecTBo uacos DJIeKTPOHHbBIE
Ne n/m HaunmeHoBaHue pa3iesioB U TeM NPOrPaMMBbl Beero KOHTpOIbHBIE TMpaxTuueckue gléz(;);)ooBBaI::;bew
padoTbI padoTbI pecypeb
MHOk€eCTBO AEUCTBUTENBHBIX YHCEIL.
1 Meuorounensl. PanioHanbHbIE ypaBHEHUS U 24 1
HepaBeHCTBa. CHcTeMbl JTMHENHBIX YpaBHEHUN
5 Oyukiun u rpadukn. CreneHHas GyHKLIUSA C 12 1
LIEJIbIM [TOKa3aTeseM
3 Apudmernueckuii KOpeHb N-0i CTENEHHU. 15 1
HppaunoHanbHble ypaBHEHHUsI
4 ITokazatenpHas pyHkws. [TokazaTenpHbIe 10 1
ypaBHEHUsI
5 Jlorapudmmueckast pynkius. Jlorapupmuueckue 13 1
ypaBHEHUsI
6 TpuroHomeTpuYecKUe BbIPAKEHUSI U YPABHEHUs 22 1
7 IlocnenoBarenbHOCTH U NPOrPECCUU 10 1
8 Henpepsiubie pyHkumu. [IponsBogHast 20 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATHU3ALIHS 5 5
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KITACC
KosauuectBo uacos DJIeKTPOHHbBIE
Ne n/m HanmeHoBaHHe pa3iesioB U TeM MPOrpaMMBbl Beero KOHTpOIbHBIE TMpakTaaeckue gléz(;);)ooBBaI::;bew
padoTbl padoTbI pecypeb
1 HCCJ‘IGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 2 1
IIPOU3BOJHOMN
2 ITepBooOpa3Hasi 1 MHTErpaI 12 1
3 I'paduku TPUTOHOMETPUUECKUX (DYHKIIHH. 14 1




TpuroHomeTpuyecKre HEPaBEHCTBA

4 HppaunoHanbHble, MOKa3aTeIbHbIE U 4 1
JorapupMIUIeCKre HEPaBEHCTBA

5 KommiekcHble uncna 10 1

6 HatypanbHble U 1iesblie yncna 10 1

7 CucreMbl paliMOHANIBHBIX, HPPALMOHABHBIX 12 |
MOKA3aTEIbHBIX U JIOTApU(YMHUUECKUX YPABHEHUN

8 3amaun ¢ mapameTpamMu 16 1

9 HOBTOPGHHG, 00001IeHIE, CUCTEMATH3ALIHS 16 5
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




