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IHHOACHUTEJBHASA 3AIINCKA

VYuebnpiii kKypc «Anredpa» SBISETCS OAHUM M3 HaOOJee 3HAYMMBIX B TIPOTPaMME
cpemHero oOmero oOpa30BaHUs, TOCKOJBKY, C OJHOW CTOPOHBI, OH OOECTICUMBACT
MHCTPYMEHTAJIbHYIO 0a3y JIJIsl U3yUYEHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTroi
CTOPOHBI, POPMHUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIIJICHUE 00yYaIoUXCcsl Ha YPOBHE,
HEOOXOAMMOM TSI OCBOSHUS MH(POPMATHKH, 0OIIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U
IPYTUX AUCIUIUIAH. B paMkax JaHHOTO y4eOHOTO Kypca OOydJaroniuecs OBJIaJIEBAIOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH, KOTOpas ((OPMYJIHPYET CBOU JIOCTUKEHHUS
B MaTeMaTu4yeckou opme.

VY4eOHblll Kypc ayireOpbl M Ha4aJl MaTEMaTUYECKOTO aHallu3a 3aKJIaJblBaeT OCHOBY
JUTSL  YCTICTITHOTO OBJIQJICHWS 3aKOHAMU (U3UKWA, XWUMHH, OWOJOTHH, TIOHMMAaHUS
OCHOBHBIX TEHJEHIUM pPa3BUTUS SKOHOMUKH U OOIIECTBEHHOW >XU3HM, MO3BOJSET
OPUEHTHUPOBAThCS B COBPEMEHHBIX MHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX JJIA JajdbHEHIIero o0pa3oBaHusi U B MOBCEAHEBHOM JKU3HHU.
B 10 e BpeMms oBnajeHue aOCTPAKTHHIMU M JIOTUYECKH CTPOTMMH KOHCTPYKIHSIMHU
anreOpsl 1 MaTEeMaTUYECKOTO aHajM3a Pa3BUBACT yMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTb, JOKAa3bIBaTh YTBEPXKACHUS C TMOMOIIBI HWHIYKIHU U
paccykJIath  JEIyKTUBHO,  HCIOJb30BaTb  O0OOIIEHHE W  KOHKPETHU3AIHIO,
abCcTparupoBaHue U aHAJOTHIO0, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIILJICHHUE.

B xone u3ydenus yueOHOro Kypca «Anredpa U Hayaia MaTEMAaTUYECKOTO aHATN3a»
00yyaroIuecs MOJy4yaroT HOBBINA OMBIT PELICHUS TPUKIIAJIHBIX 3a/1a4, CAMOCTOSITEILHOTO
MOCTPOCHUSI MATEMAaTHYECKUX MOJEJICM pealbHbIX CUTyalluid, WHTEpIpeTaluu
NOJIYYEHHBIX PEUICHUM, 3HAKOMSTCA C TPUMEpPaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B
IpUPOJIE, HAYKE M HCKYCCTBE, C BBIJAIOMIMMUCI MATEMAaTUUYECKUMU OTKPBITUSAMHU U HX
aBTOpaMHU.

VYuebHbIil Kypc 001a/1aeT 3HAYUTEIbHBIM BOCIUTATEIbHBIM MOTEHIIMAIIOM, KOTOPBII
peanu3yeTcss Kak depe3 Y4YeOHBIM MaTepual, CHoCOOCTBYIOUUN (HOPMUPOBAHHIO
HAyYHOT'O MUPOBO33PEHHUS, TaK U Yepe3 cneluduKky yueOHOU NesaTeTbHOCTH, TpeOyromiei
IPOJIOJKUTEIBHON KOHIIEHTPAMd BHUMAHMS, CAMOCTOSITENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYYECHHBIN pe3yJbTart.

B ocHoBe Merommkm oOydeHHsl anreOpe W HadajaM MaTeMaTUYecKOro aHalln3a
JICKUT NEATEIbHOCTHBIM MPUHITUATT 00YYESHUSI.

B ctpykType yuebHOro Kypca «Anredpa» BbIEICHBI CIEAYIOUIME COEpPKaTeIbHO-
MeTOoANYeCKue TUHUHN: «Uucia u BeraucieHus», « DyHKkunu u rpadukmy, «YpaBHEHUS U
HEepaBeHCTBa», «Hawama maremarumdeckoro aHanmmsa», «MHoOxecTBa W Joruka». Bcee
OCHOBHBIE COJEPKATEIHbHO-METOIMYECKUE JIMHUU W3Y4YalOTCs Ha MPOTSIKEHUU IBYX JIET
oOy4yeHHs Ha YpPOBHE CpeJHEero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pazzenamu. JJaHHbIN yaeOHbIN Kypc
SBJISICTCSI MHTETPATUBHBIM, TOCKOJBKY OOBEAMHSET B cebe comepkaHhe HECKOJIbKHX



MaTEeMaTUYECKUX AUCIUIUIMH, TaKUX Kak ainreOpa, TPUrOHOMETpHUS, MaTeMaTUYeCKHil
aHalu3, TEOpHs MHOXECTB, MaTemMaTudeckas Jiormka u apyrue. [lo Mmepe Toro kak
oOyyaroruecs: oBjiaAeBalOT BcE Oosee MMPOKUM MaTeMaTHYECKUM allapaToM, Y HHUX
MoCiIenoBaTeIbHO  (OPMHUPYETCS W COBEPIICHCTBYETCS  YMEHHE  CTPOUTH
MaTeMaTUYECKYI0 MOJIEeNb PeaTbHOW CUTYallMH, MPUMEHSTh 3HAHWS, TIOJyYCHHBIC TPHU
U3YYCHUH Y4YeOHOro Kypca, JUIsl PEeIIeHUS CaMOCTOSITENbHO CHOpMYyIUpOBaAaHHOM
MaTEeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-METOaUYECKass JUHUAA «YWcia W BBIYUCICHHS 3aBepIacT
(dhopMHUpOBaHNE HaBBIKOB MCTIOIB30BAHMS ICHCTBUTEIBHBIX YHCEI, KOTOPOE OBIII0 HAYaTO
Ha YpOBHE OCHOBHOTO 00mIero oopa3oBanus. Ha ypoBHe cpeaHero o6mero oopa3oBaHus
oco0oe BHHMaHHUE YJIeisieTcs (POPMUPOBAHUIO HABBHIKOB PAIMOHAJIBHBIX BBIYUCIICHHM,
BKJIFOUAIONINX B C€OSl MCIOJIb30BAHUE PA3TUYHBIX (DOpPM 3amucH 4Mcliia, yMEHUE JenaTh
MIPUKUJIKY, BBITTOTHATEH MPUOIMKEHHBIC BRIYMCIICHUS, OICHUBATh YHCIIOBBIC BHIPAKCHUS,
paboTaTh ¢ MaTeMaTWYECKHMMH KOHCTaHTaMHU. 3HAKOMbBIC OOYJArOIIMMCS MHOXKECTBA
HATypaJbHBIX, IEJbIX, PAIMOHAIBHBIX U JICUCTBUTENIbHBIX YHUCENT JOMOJHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4ncell. B KakIoM M3 3THX MHOXECTB PacCMaTpHUBAIOTCS
CBOMCTBEHHbIE €My cleuuduueckue 3aJadyd M OINepaluu: JIeJICHue Haleno,
OTIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEed, OCOOBble CBOWMCTBA
paIMOHANBHBIX W HPPAIMOHAIBHBIX YHCEN, apu(METHUECKHE OTNepalnd, a TaKKe
U3BJICUCHUE KOPHS HATypaJlbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapss mocnenoBaTeIbHOMY —PACHIMPEHHIO Kpyra HCIOJIB3YEMBbIX UHCeNl U
3HAKOMCTBY C BO3MOXHOCTSIMH WX TPUMCHCHHS IS PEUICHUS pPa3IudHBIX 3a]1a4
dbopMHUpyeTCS TPEACTABICHHE O CIWHCTBE MaTEeMaTHKA KaK HaykKd W e€ poiu B
MOCTPOCHUM MOJIENIEH peajbHOr0 MHpa, IMUPOKO MCHOIB3YIOTCS 0000IIeHne W
KOHKpETH3aIHS.

JIunus «YpaBHEHUSI 1 HEPABEHCTBA» PEATU3YETCsl Ha MPOTSHKEHUU BCETO OOyUEHHUS
Ha YPOBHE CpeAHEro 00Iero oopazoBaHus, MOCKOIBKY B Kaxa0M paszaeie [Iporpammbl
MPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3amad. B pesynbrare oOydarommecs
OBJIAJICBAIOT PA3IUYHBIMU METOJAMU pPEIICHUS PAIMOHAIBHBIX, HPPAUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApUPMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHHI, HEPABEHCTB U
CUCTEM, a TakXKe 3ajady, cojepxkalmx napamerpbl. [lomydeHHbIE yMEHHUS MIMPOKO
WCITOJIB3YIOTCSL TIPU WCCIICIOBAaHUN (PYHKITUN C TIOMOIIBI0 TTPOU3BOJIHOMN, MPU PEIICHUN
MPUKIAAHBIX 33729 M 33/Ja4 Ha HaXOXJECHWE HAMOOJBINX M HAUMEHBIINX 3HAYCHUI
¢dbynkuuu. JlaHHas conepikarenbHas JIMHUS BKIIOYaeT B cebsi Takke (opmupoBaHue
YMEHUN BBIMOJNHATH pacu€rel 1o dopMmynaMm, NpeoOpa3oBaHUs palMOHAIBHBIX,
UPpAIMOHATBLHEIX W TPUTOHOMETPUYECKUX BBIPAKCHUHA, a TaKXKE BBIPAKCHUH,
ColepKalIMX cTeneHu U Jjorapudmel. braromaps u3ydeHHIO —anredpanveckoro
Marepuansa TPOUCXOIUT JalbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO W aOCTPAKTHOTO
MBIIIJIEHUST 00y4YaromuXxcsi, POPMUPYIOTCS HABBIKU JETYKTUBHBIX PACCYKIEHUHN, pabOTHI
C CUMBOJIbHBIMU (pOpMaMu, MpeJCTaBICHUSI 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHUJIE



PaBEHCTB M HepaBeHCTB. AnreOpa mnpeniaraer 3(QQeKTUBHbIE HHCTPYMEHTHI IS
pelIeHUs TPAaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 337]a4, HATJISIAHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK sI3bIKa HAYKHU.

ConepxarenpHO-MeTOqUYECKass  JUHUS  «DyHKIMU W Tpadukm»  TECHO
MeperUieTaeTCsl ¢ APYTUMH JIMHUSIMH YIeOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJENOBATENBbHOCTh  WM3yYEHHs  Marepuasna. V3ydeHue  CTENeHHOW,
MOKAa3aTeNIbHOM, JIOTapu(PMHUUECKOM U TPUTOHOMETPUUYECKUX (YHKIIMM, WX CBOWCTB H
rpauKoB, HWCMOIb30BaHWE GYHKIWA IS PEIICHUs 3amad W3 JAPYTHX Y4eOHBIX
MPEIMETOB U peaIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEeMaTUYECKUM aHAJIM30M, TaK U C
peliecHNeM ypaBHEHUH W HepaBeHCTB. [lpm 3ToM OoJblioe BHUMAHHE YIETISETCS
(GbOpMHUpPOBAHUIO YMEHUSI BbIpaXaTh (OpMyJaMHU 3aBUCUMOCTH MEXKIY pPa3IuYHBIMU
BEJIMYMHAMH, HUCCJIEIOBATh MOJy4YeHHbIE (DYHKIIMH, CTpOUTh uUX rpaduku. Marepuan
ATOM coJiepKaTeIbLHON JIMHUU HAlleJIeH Ha pa3BUTHE YMEHUM U HABBIKOB, MO3BOJISIOIINX
BBIpAXaTh 3aBUCUMOCTH MEX]Y BEIMYMHAMHU B Pa3IMYHON (opMe: aHaTUTUYECKOM,
rpadguueckoit u cioBecHO. Ero u3ydenue cnocoOCTBYET Pa3BUTHIO aJTOPUTMUYECKOTO
MBIIIJIEHUS, CTOCOOHOCTH K OO0OIIEHUIO M KOHKPETU3AIlUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JsuHMS «Havama wMaremaTthyeckoro aHaivs3a» IO3BOJIAET
CYIIECTBEHHO pAaCIIMPUTh KPYr Kak MaTEeMAaTHYEeCKUX, TaK M TMPHUKIAJHBIX 3a/ad,
JTOCTYITHBIX 00YYaloNUMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH TpaduKu
CJIOXKHBIX (DYHKIMMA, OTPEEISATh X HAUOOJBIINE U HAUMEHbBIIINE 3HAUYCHUS, BHIYUCIISATD
wiomaan GUryp u o0bEMBI Tell, HAXOJUTh CKOPOCTU U YCKOPEHUs mpoiieccoB. JlanHas
coj/iepKaTesibHasi JUHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH MOCTPOCHUSI MaTE€MaTUUYECKHUX
MOJIEJel pealbHBIX CHUTyalldid, TO3BOJIIET HAXOAUTh HAWIIY4IlIee pEIICHUE B
MPUKIAIHBIX, B TOM YHCII€ COLMATbHO-3KOHOMUYECKHUX, 3ajayaXx. 3HAKOMCTBO C
OCHOBAaMHM MaTeMaTHYE€CKOTO aHajh3a CIOCOOCTBYET Pa3BUTHIO  a0CTPAKTHOTO,
(OpMaIbHO-JIOTHYECKOTO W KPEAaTUBHOTO  MBIIUICHUS, (OPMHUPOBAHUIO YMEHHI
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE M HCKYCCTBE.
OOyuaromuecss y3HAIOT O BBIIAIOIIMXCS PE3YJIbTaTax, MOJYYCHHBIX B XOJE Pa3BHTHS
MaTEMaTUKH KaK HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeToquYecKas JUHUS «MHOXeCTBa U JIOTHKa» BKIIOYAET B ceOs
AJIEMEHTBl TEOPUH MHOXKECTB U MAaT€MaTUYECKOW JIOTHKHU. TeopeTHKO-MHOXKECTBEHHBIE
MPEJCTABICHUS] TPOHMU3BIBAIOT BECh KYypC IIKOJbHOW MATEMaTUKU M MpEeJiararor
HauOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSAIONIMN BCE pa3leibl MaTEeMaTUKU U €€
NPUJIOKEHUM, OHU CBS3BIBAIOT PA3HbIE MATEMATUUYECKUE TUCLMUILUIMHBI U UX MPUITIOKEHUS
B eauHoe 1enoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH OOydYaromiemMycsi MOHHMMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMAaTHUKU W UCIIOJIb30BaTh €0 IS
BBIPAXKEHUSI CBOUX MbICIEH. J[pyrMM BaKHBIM TPU3HAKOM MaTEMAaTHUKUW KaK HayKd
ClemyeT TpHW3HATh CBOWCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHWN W CJICIAOBAHHE
ONpPENENIEHHBIM TpPaBUIaM TOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTUYECKONM  JIOTMKA  CIOCOOCTBYET  PAa3BUTHUIO  JIOTMYECKOTO  MBIIUICHHS



oOy4Jaronuxcsi, Mo3BOJIIET UM CTPOUTH CBOM PACCYXKJICHHUS HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anredpa» MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYE€CKOTO
MOJICTUPOBAHUSA, KOTOpbIE TMPHU3BAaHbI CHOCOOCTBOBATh (POPMUPOBAHUIO HABHIKOB
MOCTPOCHUSI MOJIEJIEH peaIbHBIX CUTYallUi, UCCIIECIOBAHUSI ATUX MOJIENICd C MOMOIIBIO
anmaparta anreOppl W MaTEMaTUYECKOTO aHaldu3a, HHTEPIPETAIMU TMOJyUYEeHHbIX
pe3yabTaroB. Takue 3aaHus BILUIETEHBI B KaKIbIH U3 PAa3[eiIoB MPOrPAMMBI, MOCKOJIbKY
BECh Marepuan ydeOHOTO Kypca IMHPOKO HCIOIB3YETCS IS PEIICHUS TPUKIIaTHBIX
3amad. [lpm pemieHMM peanbHBIX MPAKTHYECKUX 3adad OOydJaroIMecs pa3BUBAIOT
HaONIOAATENIbHOCTh,  YMEHHE  HaXOAUTh  3aKOHOMEPHOCTH,  a0CTparupoBaThCH,
MCIIOJI30BaTh aHAJIOTHI0, 00001aTh U KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTh 1o
(GOpMHUPOBAHHMIO HABBIKOB pEHICHUS MPUKIAIHBIX 3a/lad OpPraHu3yeTcsl B Ipollecce
M3YYEHHUS BCEX TeM y4eOHOTro Kypca «Anredpa u Hadajga MaTeMaTUIECKOTO aHATH3ay.

Ha un3yuenue ydeOHOro kypca «Anrebpa W Hauajga MaTEMaTHUYECKOTO aHAIU3a»
orBonutcsa 272 4aca: B 10 xmacce — 136 yacoB (4 gaca B Henemo), B 11 kimacce — 136
4acoB (4 4yaca B HEJIETI0).



COILEPKXAHUE OBYUEHUA
10 KITACC

Yucaa 1 BIYUCICHUSA

Panmonaneupie umucna. OOBIKHOBEHHBIE H JECATHYHBIC JPOOH, TMPOLEHTHI,
OeckoHeuHbIe neproandeckue npodu. [Ipumenenne qpobei u MPOICHTOB ISl PEIICHHS
MPUKJIAIHBIX 33/1a49 U3 PA3JIMYHBIX OTPACIIEV 3HAHUU U PEAIBHOW KU3HU.

HenictBuTenbHble  4ucna.  PanuoHanbHblE W HMppalMOHAIBHBIE  YHCIIA.
ApudmeTrueckue onepannu ¢ 1eHCTBUTENbHBIMU YicIaMu. Moayiib JeiCTBUTENBHOTO
qrclia ¥ ero cBoicTBa. [IpubmmkEéHHbIE BEIUKUCICHUS, IPABHUIIA OKPYTIICHUS, TPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYUCIICHUN.

Crenens ¢ nenbiM nokasareneM. buaom Herotona. Mcnonp3oBanue nmoaxonsmen
(GopMbI 3amUCH JEHCTBUTENBHBIX YHCEN JUIsl PELICHHUs TMPaKTUYECKUX 3anad MU
[IPEACTABICHUS TaHHBIX.

ApudmeTHiecKuii KOpeHb HATYPaTbHOW CTENIEHU U €T0 CBOMCTBA.

CreneHb C panvoOHAJIbHBIM TOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudpm uymcna. CpoiictBa Jorapudma. JlecsiTMuHble U HATypajbHBIE
Jgorapu@mel.

CuHyC, KOCHHYC, TaHIE€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHus M HEPABEHCTBA

ToxzaecTBa U TOXIIECTBEHHBIE NTPEOOPA30BaHUS. Y paBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCMIIBHBIE ypaBHEHMST W  ypaBHEHHUs-CIENCTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJbl PEIIECHUS LENbIX U APOOHO-pAallMOHAIBHBIX YpPaBHEHUH U
HEpPaBEHCTB. MHOIrOWIeHbl OT OJHOW IIEpEMEHHON. JleneHne MHOro4wjieHa Ha
MHOTrouleH ¢ octaTkoM. Teopema be3y. MHorounens! ¢ neiabiMu KO3 ULIHEHTaMHU.
Teopema Buera.

[IpeoOpa3oBaHMs YNCTOBBIX BBIPAKEHUM, COAECPKAIIUX CTEIIEHU U KOPHHU.

HppauuroHaneHbie ypaBHeHUs. OCHOBHBIE METOJABI PEIIEHUS HPPALMOHAIBHBIX
YpPaBHEHUN.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOIBI PELICHHS IOKA3aTENbHBIX
YpaBHECHUM.

[IpeobpazoBanue BbIpaxKeHUH, COACPKAIIUX JOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PELICHUs JIOTapUPMUUECKUX
YPaBHEHUN.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. IIpeoOpazoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHNN. PerieHne TpuroHOMETpUIEeCKUX YpaBHEHUN.



Pemienne cucreM JMHEMHBIX YypaBHEHHMHA. Marpuna CUCTEMBI JIMHEMHBIX
ypaBHeHH. OnpenenuTens MaTpUIbl 2X2, €ro reOMETPUYECKUN CMBICI U CBOWCTBA,
BBIYUCJICHUE €0 3HAYEHMs, INPUMEHEHUE ONPENCIUTEN Ul PELICHUs CHUCTEMBI
JIMHENHBIX ypaBHEHUU. PemeHne nmpukiIagHbIX 33/1a4 ¢ TOMOIIBI0 CUCTEMBI JIMHEHMHBIX
ypaBHeHnil. MccinenoBaHne TIOCTPOCHHOM MOJEIM C NOMOLIBKD MaTpUll H
OIPEICITUTEIICH.

ITocTpoeHne MareMaTUYEeCKUX MOJCIEN pPEaJbHOM CUTyallUd C IIOMOIIBIO
YpaBHEHUN U HeEpaBeHCTB. IIpuMeHeHue ypaBHEHHH M HEPABEHCTB K PEIICHUIO
MaTEeMaTHUECKHX 3a7a4 U 3a71a4 U3 Pa3INuHbIX 00JacTel HAYKH U PEaIbHOM JKU3HH.

DOyHKUMU U rpaduKHn

Oyukius, cnocoObl 3amanus GyHKuuM. B3aumHO oOpaTtHBIe  QYHKIUU.
Kommnozumus ¢ynkiuit. I'paduk dyHkmuu. DneMeHTapHbie peoOpa3oBanus rpauKkoB
byHKIHA.

Obnacte ompenencHUs M MHOXECTBO 3HaueHui ¢yHkiuu. Hymm dyHknum.
[TpomexxyTku 3HaKonmocTossHcTBa. UETHble M Heu€THble (QyHKumu. [lepuoamueckue
¢bynkuun. IIpoMexyTKu MOHOTOHHOCTH (yHKIMH. MakCUMyMbl ¥ MHUHHUMYMBbI
¢bynkuun. Haubosnbiiee 1 HauMeHblee 3HaueHus: QyHKIIMM Ha POMEXKYTKE.

Jluneitnasi, KBagpaTWdHass W JAPOOHO-TMHEWHAs (QYHKIUU. ODJIEeMEHTapHOE
UCCJIEI0BAHKE U MIOCTPOCHUE UX TPA(UKOB.

Crenennas ¢yHKUMS C HaTypaldbHBIM M IIEJIBIM TOKa3aTesneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTENEHH KaK (PYHKIMU OOpAaTHOM CTENEHU C
HaTypaJIbHBIM MOKA3aTEJIEM.

[lokazarenpHast u Jorapudmuueckas QYHKIHMH, HX CBOWCTBA U TpaduKu.
Hcnonb3oBanne rpadhmkoB GyHKIWN A PEIICHUS] YpaBHEHUI.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIpeIeJICHIUE TPUTOHOMETPUUECKUX (DYHKIUH
YUCJIOBOTO apryMEHTA.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEANbHBIX Mpolleccax U sBIEHUsAX. [ paduxu
pEAbHBIX 3aBUCUMOCTEM.

Hayaja MaTeMaTH4eCcKOro aHajIM3a

[TocnenoBarenbHOCTH, CIOCOOBI  3afaHusl  MocieAoBaTeiabHOCTEH.  MeTton
MaTEMaTUYECKOM WHAYKLIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IMOCIEAOBATEIBHOCTH.
Hcroprsi BOSHUKHOBEHHSI MAaTEMAaTUYECKOTO aHAIM3a KAK aHaIM3a OECKOHEYHO MaJlbIX.

ApudmeTndeckass W TreoMeTpuueckas mporpeccuu. beckoHedHo yObIBaromas
reoMerpuueckas mnporpeccusd. CymMmMa OECKOHEUHO YOBIBAaIOIIEH I'€OMETPUYECKON
IpOrpecCuu. JIMHEMHBIA U SKCIOHEHUHAIbHBIA pocT. Yucno e. dopmyiia CIOXKHBIX
IpoLeHTOB. Mcnonp30BaHue NMPOrpecCun Il PELICHUS PealbHbIX 3a/ay IIPUKIIAJHOIO
Xapakrepa.

HenpepriBHble (QyHKIIMU U BX CBOMCTBa. TOUKH pa3pbiBa. ACUMOTOTHI TpapuKOB
¢bynkumii. CBoiicTBa (PYHKIIMN HENPEPHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB IS



pemieHuss HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX (YHKIUH IS pEIIeHUs
3aaad.

[lepBass u BTOpas mnpousBojHble (QyHKIMH. OnpeneneHue, reoOMETPUYECKUM U
(bu3nuecknii CMBICT MPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K rpa@uKy (QpyHKINH.

[IpousBoaHbie 31emMeHTapHbIX (yHKUMNA. [IpousBoaHas CyMMbl, POU3BEIACHUS,
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIUH.

MHoKecTBa M JIOTHKA

MHOxecTBO, onepanyy HaJl MHOXECTBAMU U UX CBOWCTBA. J(marpammel Dinepa—
Benna. [Ipumenenne T€OpeTHKO-MHOKECTBEHHOTO anmapara Juisi ONMCAaHUs PEabHbIX
MIPOLIECCOB U ABJICHUM, TPU PELICHUH 3a/1a4 U3 JPYIUX Y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHYeCcKOro OOBEKTa, CJEJCTBUE,
JI0OKa3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KITACC

Yucia v BLIYHCTEHHUS

Hatypanbnbie u nienpie yncna. [IpuMenenre npu3HakoB JETMMOCTH IENIbIX YUCE,
HanOobIMi 00mumii nenurensd (naiee — HOJI) u naumensInee ob1iee KkpaTHoe (janee —
HOK), ocrtatkoB mo Moaymto, anroputMa EBknmzaa nis pemieHus 3ajgad B ILIEJIBIX
qrcIax.

KommiekcHpie yucna. Anredpanyeckas U TPUTOHOMETpUYEcKas (OPMBI 3aIllrcCh
KOMIUIEKCHOTO 4YHclia. ApudmeTnyeckne oOmepanul C KOMIUICKCHBIMH YHCIIaMHU.
N300paxkeHne KOMIUIEKCHBIX YMCeNl Ha KOOpAMHATHOW miuockoctu. Popmyna Myaspa.
Kopuu n-oif crenenn u3 KOMIUIEKCHOTO uncia. [IpuMeHeHrne KOMIUIEKCHBIX YMCeNl st
penieHus (U3NIECKUX U TEOMETPHUUECKHX 3a7ad.

YpaBHeHus U HEpaBeHCTBa

CucremMa U COBOKYIHOCTh YPaBHEHMH M HEPaBEHCTB. PaBHOCHUIIbHBIE CHCTEMBI U
CUCTEMBbI-CIIeZICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt6op KOpHEH TPUTOHOMETPUUECKUX ypaBHEHUI C MOMOLIBIO
TPUTOHOMETPHUECKOH OKPYKHOCTH. PelieHne TpuroHoMeTpuiecknx HepaBeHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTENbHBIX U JIOTApU(MUIECKIX HEPABCHCTB.

OCHOBHBIE METO/Ibl PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIIEHUS CUCTEM M COBOKYIHOCTEH palMOHAIBHBIX,
MPPALMOHATIFHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUIECKIX YPAaBHEHUH.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C TTapaMETPAMHU.

[Ipumenenne ypaBHEHUH, CHCTEM W HEPABEHCTB K PEIICHHUI0 MaTEeMaTHYECKHUX
3aJa4 M 3aJad U3 pazIu4HbIX o0jacTeld HayKW U peajbHOW KU3HM, MHTEPIpETalus
MOJTyYEHHBIX Pe3yJIbTaTOB.

DOyHKUMU ¥ rpaGuKn

I'padpuk xommosunmu GyHKIMA. ['eomerpuyeckue o00pa3sl ypaBHEHUH U
HEPaBEHCTB HAa KOOPAMHATHOM MJIOCKOCTH.



Tpuronomerpudeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padpuueckue MeTobl pelieHrs ypaBHEHUM U HEpaBEeHCTB. | 'paduueckre MeTo bl
pelIeHus 3a7ay ¢ napameTpaMmu.

Ucnonp3oBanne TpadukoB (DyHKIME a7 WCCIACAOBAHHMS  TIPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT NPU PEIICHUH 3aJad W3 APYTUX Y4eOHBIX
IIPEIAMETOB U PEAIbHOMN KU3HMU.

Hauana MmaTeMaTH4eCcKOro aHajamn3a

[IpumMeHeHre NPOU3BOIHON K HCCIEAOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxneHne HauOONBIIEr0 M HAMMEHBIETO 3HAUYE€HWH HENpepBhIBHON
(GyHKIIUM Ha OTpPE3Ke.

[IpumeHeHue TIPOM3BOAHOM JUIi HAXOXKIACHHUS HAWIIY4IIEro peLICHUs B
NPUKIAAHBIX 3a/1a4ax, I ONPENeNICHUs CKOPOCTH U YCKOPEHHUs Ipouecca, 3alaHHOTO
dbopmyIoit wim rpadpuKoM.

[TepBooOpasHasi, OCHOBHOE CBOKMCTBO TmepBooOpasHbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxokIeHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomerpuueckuii CMmbICa HMHTErpana. BeruucieHue oOrnpenesi€HHOTro
uHTerpana no popmyne Hetorona-Jleitouuiia.

[Ipumenenne uHTErpana A HaXOXKJIECHUS TUIOMIAAeH MIOCKUX GUryp u 00bEMOB
r€OMETPUYECKHUX TEJL.

[Ipumepsl  pemienuit  nuddepeHHaNIbHBIX  ypaBHEHUNH. MaTteMaTtuyeckoe
MOJIETMPOBAHHUE PEaNTbHBIX MPOIIECCOB C MOMOIIBIO AU depeHIInaTbHbIX YpaBHEHUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EGPA 1
HAYAJIA MATEMATUUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONW TIO3UIIMK OOYYAIOIIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIlecTBa, MPEACTaBICHHE O MAaTeMaTHYeCKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEAYpP T'PaKIAHCKOTO
oO1iecTBa (BBIOOPBI, OMPOCHl U APYro€), YMEHUE B3aUMOJICUCTBOBATH C COI[MATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOW WACHTHUYHOCTH, VYBAaXEHUS K
OPOLLIOMY M HACTOSIIEMY POCCHICKOW MATeMaTUKH, LEHHOCTHOE OTHOIICHHE K
JOCTHKCHUSAM POCCHUMCKUX MATEMATHKOB W POCCHUMCKONM MAaTEMATUYECKOM IIKOJIBI,
WCITOJIH30BAaHNE ATUX JOCTIKCHHH B IPYTUX HayKaX, TEXHOJIOTHIX, c(hepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX I[EHHOCTEH pPOCCHUHCKOro Hapoaa, CcHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, JTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKU U JCATENbHOCThIO YUYEHOr0, OCO3HAHHE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOWUNBOTO Oy IYIIIETO;

4) 3¢TeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIHOYAs OCTETUKY MAaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PELICHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(OpPMHUPOBAHHOCTh YMEHHS TMPUMEHATh MAaTeMaTHUYEeCKHUE 3HAHUS B HWHTEpecax
3I0pOBOI0 U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37]0POBBIO
(3mopoBoe TMTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHA ¥ OTABIXA, PETyJISIpHas
¢u3uUecKass aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHHUE TPU 3aHATHUSX CIIOPTHBHO-
03JI0pPOBUTENBHOMN JAEATEIBHOCTHIO;

6) Tpya10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYIOJIOOWs, WHTEPEC K Pa3TuIHBIM
chepam TpodecCHOHATBLHON  NEATEITHHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW © ¢
MPWIOKEHUSIMHA, YMEHHE COBEpINaTh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUJIaHbI, TOTOBHOCTb M CIOCOOHOCTH K
MaTEMaTUYECKOMY OO0pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEHM >KU3HM,
FOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUUECKUX 3a7a4 MaTeMaTUUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:



c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COIUAIBHO-
HKOHOMHUYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOJIHON M COIMAIBHOM CpPEJlbl, OCOZHAHUE
rJI00aJbHOTO  XapakTepa OJKOJIOTMYECKUX MpoOJieM, OpHUEHTalMs Ha MPUMEHEHHE
MaTeMaTUYeCKNX 3HAHWWA JUIsI pEIIeHHWs 3agad B 0OJaCTH OKpYXKalomeH Cpebl,
MJJAHUPOBAHKE TOCTYIKOB W OIICHKA WX BO3MOXXHBIX TIOCIEACTBUN IS OKPY>KaromIei
Cpelibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HayKH W OOIIECTBEHHOW MPAKTHUKH, MOHUMAHHE MaTEMaTHYECKONW HAyKH Kak
chepsl 4eIOBEUECKONW NEATEIHPHOCTH, ATANOB €€ Pa3BUTHUSA M 3HAYUMOCTH ISl Pa3BUTHS
[UBUJIM3AIINK, OBJAJICHUE SI3bIKOM MAaTEMaTUKU WU MaTEeMaTUYeCKOW KyJIbTYpOll Kak
CpPEICTBOM  TO3HAHMUS  MHpa, TOTOBHOCTh  OCYHIECTBJISITh  MPOEKTHYIO U
MCCIIEIOBATENbCKYIO ICSITIIBHOCTh WHIAWBUTYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jiornueckue 1eMCTBHA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKUX O0OBEKTOB,
MOHATHUM, OTHOIICHUN MEXAY NOHSATUAMH, (OPMYIUPOBATH OMNpEACICHUS TOHSATUH,
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCHU(PUKAINKA, OCHOBAHUS JJII 0000IIECHUS U
CpPaBHEHHUSI, KPUTEPUU MTPOBOJIUMOTO aHAIN3A;

BOCIIPUHUMATh, (HOPMYITUPOBATh U MPEOOPA30BBIBAThH CYXKJICHUS: YTBEPAUTEIbHbIE U
OTpHULIATEIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBIIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M WM NPOTUBOPEUHS B
(dakTax, TaHHBIX, HAOTIOJECHUSX W YTBEPKIACHUSIX, TIPEJIaraTh KPUTCPUHU JJIS BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHNIL;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOYEHHUH, YMO3AKIIFOUEHNUN 110 aHAJIOTUH;

MPOBOJIUTh  CAMOCTOSITEJIBHO  JOKA3aTEIbCTBA MATEMATUYECKUX  YTBEPKICHUU
(mpsiMble ¥ OT NOPOTUBHOTO), BBICTPaMBaTh apPryMEHTAlLlUIO, MPUBOJAUTH MNPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIbI;

BBIOMpATh CrOCco0 pelieHus y4eOHOM 3amauyu (CpaBHHUBATh HECKOJIBKO BapUAaHTOB
perieHus, BeIOMpaTh HanbOoyee TMOIXOIANUNA C YIETOM CaMOCTOSITEIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eMCTBUSA:

UCIIOJIB30BaTh  BOIIPOCHI  KAaK  MCCIIEOBATEIbCKAM  HMHCTPYMEHT  IIO3HAHWS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOUIUME MPOTHUBOpPEUYHE, NpOoOeMy, yCTaHABIUBATH
HMCKOMOE U JaHHOE, POPMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;



IPOBOJHNTH CAMOCTOSITEJIbHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTreMaTuueckoro oOBeKTa, SBJIEHUS, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO  (OpMYJIHpPOBaTh OOOOIIEHUS W BBIBOJLI MO pe3yjbTaTam
MPOBEEHHOTO HAOJIO/ICHUS, MCCIICIOBAHUS, OLIEHUBATh JOCTOBEPHOCThH MMOJYUYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIECHNUI;

OPOTHO3UPOBATh  BO3MOYKHOE  pa3BUTUE IMPOIECCa, a TakK€  BbIIBHUIATH
MPEOJIOKEHHS O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ePUIUTHI HHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX ISl OTBETa Ha BOIIPOC U
IUTSL PELLICHUS 3a/1a4H;

BbIOMpaTh MHGOPMAIMI0 K3 HCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh U HWHTEPIPETUPOBATH HMHQPOPMAIUIO PA3IUYHBIX BUAOB U (HopMm
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh HMH(POpPMALIMIO, TMPEACTaBIATh €€ B pa3lIuyHbIX (dopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJEKHOCTh HH(OpPMAIMU IO CAMOCTOSTEIHHO CGHOPMYIUPOBAHHBIM
KpUTEPUSIM.

KoMMyHUKATHBHBIE YHHBEPCAIbHbIE YUeOHbIEe TeiCTBUS

OO0wmenue:

BOCIPUHUMATh W (OPMYJIUPOBATH CYXKIACHHS B COOTBETCTBHH C YCIOBUSMHU U
[ESIMA  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOIy PEUICHHs 3a7add, KOMMEHTHPOBATh
TIOJTyYEHHBIN Pe3yJIbTarT;

B XOJ¢ OOCYXICHHS 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYKIAaEeMOW TEMBI,
poOJIeMbl, pelacMoi 3aJladd, BBICKAa3bIBaTh HJICH, HAIICICHHBIC HA ITOWUCK PEIICHHUS,
COTOCTABJIATh CBOM CYXIEHUS C CYXKICHUSMH JAPYTUX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaTh PAa3INYUE U CXOACTBO IMO3UIMH, B KOPPEKTHOH (opme PopMyIHpoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPEICTaBIATh PE3yJIbTaThl PEHICHHWS 3a7add, OJKCICPUMEHTAa, WCCIICIOBAHHUS,
MPOEKTa, CAMOCTOSTEIIEHO BEIOMPATh (DOPMAT BBICTYILICHHUS C yUETOM 3a7a4 MPE3CHTAIIUN
M 0COOEHHOCTEH ayAUTOPHUH.

PerynsiTuBHbIe YHHBepPCcaJbHbIE YueOHbIE 1€l CTBUSA

Camoopranusanus:

COCTABJISITH TIJIaH, ITOPUTM PEIICHUS 33]]a4H, BEIOMPATh CIIOCO0 pelIeHUs ¢ YIETOM
UMEIOIIUXCS  PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ yIETOM HOBOW MH(OPMAITHH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBI HHTEJJIEKT:



BJIA/IeTh HAaBBIKAMU I103HABATEJIBHOM pe(diekcnyn Kak OCO3HAHUS COBEPILIAEMBIX
JACUCTBUM M  MBICIUTENbHBIX MPOLIECCOB, HMX pPE3yJbTaTOB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJISl Tpolecca U pe3yjbTaTa pEIIeHUs MaTeMaTHYeCKON
3a/a4u;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MIPH PELICHUH 33a4l, BHOCUTD
KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAWIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEM;

OLICHMBAaTh COOTBETCTBUE pe3yNbTaTa IeId U YCIOBHUSM, OOBSCHATH NPUUHHBI
JOCTHKCHHS WM HETOCTI)KCHUS PE3yNbTAaTOB AEATEIbHOCTH, HAXOAUTh OIMOKY, aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

INOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAUBUAYAIbHONU PabOTHI
IPH pEIICHUN y4eOHBIX 3a]a4, MPUHUMATH 1€ COBMECTHOM I€ATEIbHOCTH, TNIAHUPOBATH
OpraHM3aIMI0 COBMECTHOM paboOThl, pacmpeaensiTe BUABI padOT, JOTOBAPUBATHCH,
o0Cy’KIaTh MPoIIEcC U pe3yabTaT padoThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNINOBBIX QopMax paboTsl (0OCyxkIeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATH CBOU
JACUCTBUS C OIPYTMMH YiE€HAMHU KOMaHbl, OIICHHBATh KaYECTBO CBOETO BKJada B OOIIUI
MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMO,ICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koHiy o6yuenus B 10 kiacce oOydaromuiicss MOJyYUuT CIENYIOIINE TPEIMETHBIE
pe3ysbTaThl MO OTAEIBHBIM TeMaM paboueill MporpaMMbl yueOHOro Kypca «Anredpa u
HayaJla MaTEMATHYECKOTO aHATIN3a»:

Yuciia 1 BBIYMCICHUS:

CBOOOZHO  OINEpPUpPOBaTh IMOHATUSMHU: PALUMOHAIBHOE YHCIIO, OECKOHEuHas
nepuoanYecKkas Ipoob, IPOLUEHTHI, HPPALMOHATIBHOE YHCII0, MHOKECTBA PAllUOHATIBHBIX U
JIEHCTBUTENBHBIX YHUCEN, MOAYJIb JEHCTBUTENLHOTO YNCIA;

OPUMEHSTh APOOM M TPOIEHTHI ISl PElICHUs] MPUKIAJHBIX 3a7ad M3 Pa3indHbIX
OTpaciie 3HAaHUW U PEATbHOW KU3HU;

NPUMEHATH NPUOIMKEHHBIE BBIYMCIICHUS, TIPaBUJIa OKPYTJICHUS, IPUKUIKY U OLIEHKY
pe3yJibTaTa BIYMCIICHUH;

CBOOOJHO OIEPUPOBATH MOHSATHEM: CTENEHb C LEJbIM IMOKa3aTejeM, UCIOIb30BaTh
MOAXOASAIIYI0 (DOPMY 3alUCU TEUCTBUTENBHBIX YMCEN IJISl PEIICHUs MPAKTUYECKUX 3a]a4
Y TIPE/ICTABIICHUS IaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTEINEHU;

CBOOO/IHO ONEPUPOBATh MOHATUEM: CTENEHD C PALIMOHAIBHBIM MOKa3aTeNIeM;

cBOOOHO OMEpPHUPOBATH MOHATHAMU: JIOTAPU(PM YUCIA, AECATUIHBIC U HATypaIbHBIC
aorapudmer;



CBOOOZIHO ONEpUPOBaTh MOHATUSAMH: CHHYC, KOCHUHYC, TaHI€HC, KOTaHIEHC
YUCJIOBOTO apryMEHTa;

OIEpPUPOBATh IOHATUSAMM: APKCUHYC, AapKKOCHHYC M AapKTaHI€HC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OINEpUpPOBaTh MOHATUSAMHU: TOXKIECTBO, YpPaBHEHUE, HEPaBEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

MPUMEHSATh Pa3IMYHbIE METO/bl PELICHUSI PAIMOHAIBHBIX U JAPOOHO-PAIMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB I PEILICHUS] HEPABEHCTB;

cBOOOHO OMEPUPOBATH MOHATUSMU: MHOTOUWIEH OT OAHOW MEPEMEHHON, MHOTOUJICH
C LEeIbIMU KO3 (UIMEHTaMH, KOPHU MHOTOYJICHA, MPUMEHSTh JEJIEHNEe MHOIO4YIEHa Ha
MHOI'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera s peiienus 3anay;

CBOOOMHO OMEpUPOBATh TOHATHUSMU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHIIA,
ONPEAECTUTENIb MATPULIBL 2 X 2 U €r0 Ne€OMETPUYECKUN CMBICI, HCIOJIb30BATh CBOMCTBA
onpenenuTesss 2 X 2 1A BBIYMCICHHS €ro 3HA4YCHMS, NPUMEHSTh ONPEACIUTENN IS
pELIEHNsT CHUCTEMBl JIMHEHUHBIX YPaBHEHUH, MOJEIUPOBATH pPEAJbHBIE CHUTYallUU C
IIOMOIIIBIO CHUCTEMBI JIMHEMHBIX YPaBHEHWM, MCCIENOBATh IIOCTPOCHHBIE MOJEIU C
ITOMOIIBIO MaTPUI] U ONPEIEIIUTENEH, NHTEPIIPETUPOBATH ITOJYYEHHBIN pE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHUCTBUN C KOPHSAMU ISl Pe0Opa30BaHMs BIPAKEHU;

BBIMOJIHATh IPEOOpPa30BaHUs YHMCIOBBIX BBIPAKEHUHN, COAEpXKAIIUX CTEHEHH C
palMOHAJIBHBIM [1I0KAa3aTeJIEM;

MCIIONIb30BaTh CBOWCTBA JOorapuMoOB sl mpeoOpa3oBaHUS JIOTAPUPMUIECKIX
BBIPAKEHNU;

cBOOOMHO  OMEepUpOBaTh MOHATHSAMHU: UppAlMOHATIbHBIC, TOKA3aTelIbHBIE U
JorapuMHUUECKUe YypaBHEHHUS, HAXOAWUTh HUX PEIICHHS C TOMOIIbIO PaBHOCHIBHBIX
[IEPEXO0I0B UM OCYILECTBIIAA IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (OpMyNbl Ui TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKHUX BBIPAKEHHU;

CBOOOJHO OINEPUPOBATh MOHSITHEM: TPUTOHOMETPUUECKOE YpPaBHEHUE, MPUMEHSTH
HeoOXoaumble (POpMyNbl JUIsl  PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX
YPaBHEHU;

MOJEJIMPOBATh PEAIbHBIE CUTYAllMM Ha SI3bIKE ainreOpbl, COCTAaBJISATh BBIPAKEHHS,
YpPaBHEHMS, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIIENOBATH IOCTPOEHHBIE MOJEIU C
UCIOJIb30BaHUEM arrapara ajareopsbl.

DOyHKUUM U Tpaduku:

CBOOOMHO OMNEpPHpPOBaTh MOHATHUAMHU: (YHKIHS, CHOCOObI 3amaHus (PyHKIHUH,
B3aMMHO O0paTHble (YHKIWH, KOMIIO3WIUSA (YHKINH, rpaduk (YHKIWH, BBITOIHATH
AIIeMEHTapHbIe MpeodpazoBaHus TpaduKoB QyHKIUH;

CBOOOHO ONEPUPOBATh MOHATUAMU: 00JIACTh ONpPEAEICHUS U MHOKECTBO 3HAUECHUHN
byHKIUY, HyIU QYHKLIWHU, TPOMEXKYTKH 3HAKOIOCTOSTHCTBA,;



CBOOOJIHO OMIEPUPOBATH MOHATUSIMU: YETHBIE U HEUETHBIE (DYHKIIMH, IEPUOTUIECKUE
GyHKIMHA, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl U MUHUMYMbI (DYHKIIHUH,
HauOOoJbIIIee M HAMMEHbBIIIee 3HaUeHUE (PYHKIIUN HA TTPOMEKYTKE;

CcBOOOHO ONEpPUPOBATH MOHATUSAMU: CTEMCHHAS] (PYHKIMSA C HATYPAJbHBIM U LEIBIM
nokasaresneM, rpaduk cTeneHHOW (YHKIUH C HATypaldbHBIM M IEJIBIM TOKa3aTelieM,
rpa@uKk KOpHS N-OM CTeneHW Kak GYHKIUM OOpaTHOM CTENEHUW C HaTypalbHBIM
[IOKa3aTeJIeM;

OTIepUPOBAThH MOHATUSMU: JIMHEWHAs, KBaApaTHYHAS U IPOOHO-IMHEHHAS (YHKIIUH,
BBITIOJHSATH DJIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHHE UX TPAHUKOB;

CcBOOOJHO OMEpPHPOBATh MOHATUSMU: TIOKa3aTeNlbHAs U JIoTapupMudeckas QyHKIIIH,
UX CBOMCTBA U rpaduKu, UCIIOIBH30BATh WX rpadUKH IJIs1 PEIICHUs YPaBHEHU;

CBOOOJHO  OMEpUpOBaTh  TMOHSATUSMU:  TPUTOHOMETPUYECKAsT  OKPY>KHOCTb,
OTIpe/IeNIeHUE TPUTOHOMETPUIECKHX (DYHKIIUI YUCIOBOTO apTyMEHTa;

UCTIONB30BaTh rpaduku (yHKIUN 1711 UCCIEAOBAHUS IMPOILIECCOB M 3aBUCUMOCTEM
IpU pElIeHUU 3a/lad U3 JIPYTUX Y4eOHBIX MPEAMETOB M PeaJbHOM >KU3HU, BBIPAKATH
dbopMysamMu 3aBUCUMOCTH MEK]y BEJIMUNHAMU;

Hauvana mareMaTH4ecKOro aHaju3a:

CBOOOMHO  OMEpUPOBATH TMOHATUSMHU: apupMeTHUecKass ¢ TeoMeTpUdecKas
nporpeccusi, OECKOHEYHO YOBIBAarOIIasi TeOMETpUYecKass MpOorpeccusi, JIUHEWHBIM U
AKCTIOHEHIIUANIBHBIN pocT, (opMysa CIOXHBIX IPOIEHTOB, MMETh MPEACTABJICHHUE O
KOHCTaHTE;

MCIIOJIb30BaTh IPOTPECCUH JIJISl PEIICHHSI PEATbHBIX 33/1a4 MPUKJIAHOTO XapaKTepa;

CBOOOMHO OIEpPUPOBATh TMOHATUSMHU: TIOCIEAOBATEIBHOCTh, CIOCOOBI 3aJaHUs
MOCIIEI0BATEILHOCTEH, MOHOTOHHBIE M OTPaHWYCHHBIE MOCIEI0BATEIHHOCTH, TTOHUMATh
OCHOBBI 3apOKJICHHUSI MATEMAaTHYECKOTO aHaJIN3a KaK aHalin3a OECKOHEUHO MaJlbIX;

CBOOOJHO OMEPUPOBATH TMOHATUSIMU: HENpEpbIBHbIE (GYHKIWUU, TOYKHA pa3pbiBa
rpaduka QyHKINH, aCHMIOTOTHI Tpadrka QPyHKINY;

cBOOOHO ONEepHUpOBaTh MOHATHEM: (YHKIUS, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN JJI PEIICHUS 3a]1a4;

CBOOOJHO OIEpPUPOBATH MOHATHSIMU: TIEpBas W BTOpas MNPOU3BOJHbIC (YHKIINH,
KacarenbHas K rpaduky QyHKIINY;

BBIYHCIIATh MPOU3BOAHBIC CYMMBI, TTPOW3BEICHUS, YaCTHOTO W KOMITO3UIIUU JBYX
(GyHKIHA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKITHIA;

UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3UYECKUN CMBICI MPOM3BOJHOMN IIJIsi pEIICHUs
3ajay.

MHosKecTBa M JIOTMKA:

cBOOOIHO ONIEPUPOBAThH MOHATUSMU: MHOKECTBO, ONIEPAllK Ha/l MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar [Jjs ONHCAHHs pealbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX yU4EOHBIX MPEAMETOB;



CBOOOHO ONEPUPOBATh MOHATHAMU: ONpPEIECICHNUE, TEOPEMA, YpaBHEHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTU4YEeCKOro OOBEKTa, J10Ka3aTeIbCTBO, PAaBHOCWIIbHBIE YPAaBHEHUS U
HEPABEHCTBA.

K xoniy oOyuenust B 11 kiacce oOydaromuiicss MOMyYUT CIEAYIOMINE MTPEIMETHBIC
pe3ynbTaThl MO OTAETBHBIM TeMaM paboueil MmporpaMMbl yueOHOro Kypca «Ausrebpa u
HayaJla MaTeMaTHYECKOr0 aHAIIU3a»:

Yucua 1 BIYUCICHHUSA:

CcBOOOZHO OMEpUPOBATH TMOHSATUSIMHU: HATypalbHOE W LEJI0€ YHUCIO, MHOXKECTBa
HaTypaJbHBIX U LIEJIBIX YUCEN, UCIIOIb30BaTh MPU3HAKU NEIMMOCTH 1enblx uncen, HO/ n
HOK HatypanbHBIX 4ncel U1 pEMIeHUs 3a1a4, IPUMEHATh anropuTM EBkimaa;

CBOOOJHO ONEpUPOBATh MOHATHEM OCTaTKa IO MOAYJIO, 3alMCHIBATh HATypajbHbIC
YKCJIA B PA3JINYHBIX TO3ULHOHHBIX CUCTEMAaX CUHUCIICHUS;

CBOOOMHO OMEpUpPOBaTh TOHATHUSAMHU: KOMIUIEKCHOE€ YHCIO ¥  MHOXECTBO
KOMIUIEKCHBIX YHCEJNl, TPEACTaBIATh KOMIUIEKCHBIE 4YHClIa B anreOpamyeckoil u
TPUTOHOMETPUUECKON (opMe, BBIIOJHATh apUPMETHUECKUE ONEepalud C HUMU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOMHO OMEepUpOBaTh MOHATHSAMHU: UppAIMOHATIbHBIC, TMOKAa3aTelIbHBIE U
JorapuMuuecKre HEPaBEHCTBA, HAXOAWUTh HMX PELICHUS C TOMOIIBIO PaBHOCHIIBHBIX
[IEPEX0/I0B;

OCYILECTBIISATH OTOOP KOPHEN IPU PEIIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

cBOOOMHO OIEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXxoaumble (OpMYJbl JII  PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOZIHO ONEpUpOBaTh MOHATUSIMM: CUCTEMA U COBOKYIHOCTb YPaBHEHHH U
HEPABEHCTB, DPABHOCWIBHBIE CHUCTEMBI M CHCTEMBI-CIEACTBUS, HAXOOUTh PpELICHUS
CUCTEMBbl M COBOKYITHOCTEH pAalMOHAJIbHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX H
Jorapu(MHUECKUX YpaBHEHUI U HEPABEHCTB;

pelarh paluoHaNbHbIE, MppallMOHANbHbBIE, MOKa3aTeNlbHbIC, JorapudMuyeckue u
TPUTOHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA, COAEPKAILME MOIYJIH U ITAPAMETPBHI;

OPUMEHATH IpaduuecKkue METObI Ui PEIICHUs] YPaBHEHUN M HEPAaBEHCTB, a TAK¥Ke
3a/1a4 ¢ IMapaMeTpamu;

MOJEJIUPOBATh PEAIbHBIE CUTYAllMM Ha SI3bIKE ainreOphl, COCTAaBJISATh BBIPAKEHHS,
YPaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEN0BATh ITIOCTPOEHHBIE
MOJIEIM C MCHOJb30BAaHUEM ammapara aiaredpbl, HHTEPHOPETUPOBATH IOIYYEHHBIN
pe3ynbTar.

DOyHkuMu ¥ rpapuku:

CTPOUTH TPaPUKN KOMIO3UINH (PYHKINUN C TOMOIIBIO JIEMEHTAPHOTO MCCIEA0BAHNUS
Y CBOWCTB KOMITO3ULIMH JIBYX (DYHKLIM;



CTPOUTb TE€OMETpUYecKue oOpa3bl YpaBHEHHM M HEPABEHCTB Ha KOOPJAMHATHOM
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHIL;

NPUMEHSTHh (PYHKINU AJI1 MOJCTUPOBAHUS M HCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauyajna maTeMaTH4eCKOro aHaJIu3a:

UCIOJb30BaTh MPOU3BOAHYIO JUIsl HCCIeNOBaHUS (YHKIMU HAa MOHOTOHHOCTh M
KCTPEMYMBI;

HAaXOAUTh HauOoNblllee W HaWMEHbIee 3HAaYeHHWs (QYHKIMH HENpephIBHON Ha
OTpE3KE;

WCIIONIb30BaTh  MPOM3BOJHYIO JJS HAXOXKJICHWS HAWIydIlIero pelieHus B
NPUKIAJHBIX, B TOM YHCII€ COLUAJIbHO-3KOHOMHYECKHX, 3ajayax, [UIsl OINpeieseHUs
CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOro (opMysoi uin rpaduxkoM;

CBOOOMHO OMEpHpPOBaTh MOHATHUSAMHU: TEPBOOOpa3Hasi, OMPENCIEHHBIN WHTETrpa,
HAXOJHUTh MEPBOOOPA3HBIC dNIEMEHTAPHBIX (YHKIUI U BBIYUCIATH MHTETpal 1Mo Gopmysie
Hrrorona-JleiiOnunna;

HaXOAMTH IJIOLIAIN IUIOCKUX GUTYpP U OOBEMBI TEN ¢ TOMOIIBIO UHTETpaa;

UMETh TPEACTAaBIEHUE O MAaTeMaTUYeCKOM MOJEIUPOBAHUM HAa  IpUMeEpe
coctaBneHus nuddepeHnanbHbIX YPaBHEHN;

pemath MpHUKIaAHbIE 3a7add, B TOM YHCJIE COIUATBHO-DKOHOMHUYECKOTO H
($u3MYECKOTo XapakTepa, CPeICTBAMU MAaTEMATUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposnbie)
n/n NPOrpaMMblI Bcero Konrponbvie  IpaxTiieckie o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHokecTBO NeHCTBUTENBHBIX YHCE.
1 MHorounensl. PannonanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
) Oyukuuu u rpaduxu. CrenenHas QyHKIUS C 12 |
LEJIBIM TOKa3aTelleM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
Hppanuonaibuble ypaBHEHUS
4 [Toka3zatenpHast pynkius. [lokazaTenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas GyHKUIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuyecKkue BbIpaXKeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTenbHOCTH U IIPOTPECCUM 10 1
8 HenpepsiBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposwbie)
n/n NPOrpaMMblI Bcero Konrponeuie  Ipaxtisecke o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| HccnenoBanue GyHKIHI C TOMOIIIBIO 2 |
IIPOU3BOTHOM
2 [lepBooGpa3Has 1 UHTErpa 12 1
3 ['paduku Tpuronomerpuueckux GyHKIUH. 14 1
TpuronomeTpuueckrne HEpaBeHCTBA
4 WppannonanbHble, oKkazareiabHble U 24 |
norapu(pMUUECKIE HEPABEHCTBA
KommnekcHele uncna 10 1
Harypasibnble u niensle yncia 10 1
CucreMsl pallMOHaIbHBIX, UPPALMOHAIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUU
8 3aa4yy ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IIEHNE, CUCTEMATHU3AIIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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