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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haudalla MaTEeMaTUYECKOTO aHallu3a» SBISIETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIs OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JAPYTUX
auciuIuivH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsl OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTOpas (OpMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIl Kypc anreOpbl M Hayal MaTEeMaTHYECKOrOo aHajiu3a 3aKjajblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (U3HUKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIIMM Pa3BUTHUSI PKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX IS JajbHEUIIEro oOpa3oBaHHS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaiu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKpeTH3aluio, abCTparupoBaHME W aHAJIOTHIO, (QopMUpYeT
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usydyenus ydeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolluecs IMOJY4YaroT HOBBIM OMNBIT PELICHHS MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEN pealbHbIX CHUTYaIUil,
MHTEpPIpETAlMd  TOJIYYEHHBIX  PEHIEHUW, 3HAKOMATCS C  IpUMeEpamMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JagaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IMOTEHIIAATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHbIH MaTepuan, CrIocoOCTBYIOMUN
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK W 4Yepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolell MNpOJOKUTENBHONM  KOHUEHTPAllMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Metonuku oOydeHHs aireOpe W HadajlaM MaTeMaTH4YeCKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI O0OY4YEeHUS.

B crpykrype yueOHOro kypca «Anrebpa ¥ Haudajla MaTeMaTHYECKOIO
aHaJIM3a» BBIICJICHBI CIEAYIOUIUE COJIepkKaTeIbHO-MEeToquYecKue JuHuu: «Hucna
U BbIYUCHeHUs», «DyHKIUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoOXkecTBa U Joruka». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKHAE JIMHUM HM3y4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0y4yeHUsT Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsCh HOBBIMH TEMaMU U paszjaenamu. JaHHBIA
y4eOHBI KypC SBISCTCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEAWHSAET B cebde
COJIEp)KaHUE HECKONbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUN aHallu3, TEOPHS MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mMepe Toro kak oOydarouiuecsi OBJIaJEBalOT BcE Oolee
[IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENIb peaJbHOU
CUTYaIlH, IPUMEHITH 3HAHUS, MOTYYCHHBIC TIPU W3YYCHUH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITETFHO COPMYIMPOBAHHON MaTeMaTHIeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKasl JTHHUS «UWclia W BBIYMCICHUS» 3aBepIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpeqHero o0iero
oOpa3oBanus oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMNX B CeOS MCIOIB30BaHUE PAa3TMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBIMOIHATH MPHOIMKEHHBIC
BBIUUCIICHHUS, OIEHUBATh YUCIIOBBIC BBIPAKCHHS, pabOTaTh C MAaTEeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIONHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CHENU(PUICCKUE 3aJa4d W OIepaluu: JICIICHUE HaIelo,
ONEPUPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
palMOHANBHBIX M MUPPANMOHAIBHBIX YUCEN, apU(METHICCKHE ONEPAIiU, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocnenoBaTeIbHOMY pPACIIMPEHUIO KPyra MCIONb3YyeMbIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3InYHbIX 3a]ad
(GopmMupyeTcsi mpeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIETEeH peasbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHHe U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSIKEHUU BCETO
oOyueHHus Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl HpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anay. B
pe3ynpTaTe OOy4aroliuecss OBJAACBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHUS
palMOHANBHBIX, HMPPALMOHANBHBIX, IOKAa3aTEeIbHBIX, JOTapupMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI IIMPOKO HCIOIB3YIOTCS MpPH
UCCleOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOIHOM, MPHU PEIICHUH MPHUKIATHBIX



3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUN ()YHKIIUH.
JlanHasi conep:kaTesbHasi JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBITIOJIHATHL  pacu€tel 1o  (dopmynaMm, MpeoOpa3oBaHUsS  PAMOHAIBHBIX,
UPPAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAUT  JajbHEHIIEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBINUICHUST O0ydJaromuxcs, (GOPMUPYIOTCS HAaBBIKK JI€TYKTHBHBIX
paccyxaeHudi, paboTel C  CUMBOJBHBIMH  (opMamu,  TpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraetr d(pQGeKTUBHbIE HWHCTPYMEHTBI [l PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HATrJISIAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxatenbHo-MeTonuueckas JuHusA «DyHKIMM W rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATENBHOCTh U3YUEHUsI MaTepuana. M3ydeHue CTeneHHoi,
MOKa3aTeIbHOM, JIOTapU(MHUIECKON U TPUTOHOMETPUUECKUX (DYHKITUH, HX CBOMCTB
U rpauKOB, UCIOIb30BaHNE (QYHKIMMA AJIsI PEIICHUs 3a/lady U3 JIPYTUX yueOHBIX
IPEAMETOB U PEATBHON KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M,
TaKk W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIOe BHHUMaHHE
ynensiercss GOpMUPOBAHUIO YMEHUSI BhIpaXKaThb (OpPMyJaMu 3aBUCUMOCTH MEXIY
pa3sTUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuas 3Toi cofepKaTeIbHON JIMHUN HAIlleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHATMTHYECKOU, Tpaduyeckoil u cioBecHoU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUs «Hadanma maTeMaTHYeCKOTO aHalW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTUYECKHX, TaK U MPHUKIAAHBIX 3ajad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSBISETCS BO3MOXHOCTb CTPOUTh
rpa@uKky  CIOXKHBIX (QYHKIUNA, OMPENeNsiTh WX HauOONbIINEe W HAMMEHBIIHNE
3HAUEHWs, BBIYUCIATH IUIOMAnd (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
yCKOpeHus TmpoieccoB. JlaHHas conaepxaTeiabHas JHWHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MaTEMaTUYECKUX MOJIENIEd peallbHbIX CHUTYalUH,
MO3BOJIIET HAXOJWUTh HAWJy4Ylllee pEIIeHWE B NPUKIAIHBIX, B TOM YHCIIE
COIMATbHO-2KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOrO, (POPMaIbHO-JIOTUYECKOTO U
KPEAaTHUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOywaromuecs: y3HarT O



BBIJTAIOIIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJAE pPAa3BUTHS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUST «MHOKECTBA M JIOTHMKA» BKJIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKON JIOTUKH. TeopeThko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKHU
U TpejjaratoT Hanbojee YHUBEPCAIbHBIN S3BIK, OOBEAUHSIOMIMN BCE pa3aeiibl
MAaTEMATUKA W €€ MPWIOKECHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMATUUYECKHUE
OUCHUIUIMHBL W WX MPWIOKEHUS B e€auHoe 1enoe. Iloatomy BaxkHO HAaTh
BO3MOXKHOCTb OOy4YaromeMycss TOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMAaTUKW W MCIIOJIb30BATh €r0 JUISl BBIPAXKEHUSI CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MAaTEMaTUKHW KaK HayKd ClIeAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBWwaM  TMOCTPOCHHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO  C  DJJIEMEHTAMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaromuxcs, M03BOJISET UM CTPOUTh CBOU PACCYXKJIEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YECKOI'0 MOJEIMPOBAHUSA, KOTOPBIE INPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTYyallluii, WCCJIENOBAHMUS OSTHUX MOJIEJEH C TOMOIIBIO amnmapara ainreOpsl U
MAaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3eioB IPOorpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCTIOJB3YETCs IS PelleHHs MPUKIATHBIX 3amad. [lpu
pEIICHUH  pealbHbIX  MPAKTHUYECKUX  3a7ad  oOydalliuecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHI0, 0000IaTh ¥ KOHKPETHU3UPOBATH  IPOOJIEeMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MNPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3YUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 kmacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BbIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, MPOILCHTHI,
OeckoHeuHble mepuoanyeckue Apoou. [lpumenenue apobGed W MPOLEHTOB IS
peLIeHUs NPUKIAAHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHblE W HPPALMOHAIBHBIE YHUCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YUCJIa U €ro cBoicTBa. [IpubiamkEHHbIE BBIYUCICHUSI, TTpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenp c 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmied (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN VISl PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBLHBIM TIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTEJIEM.

Jlorapudgm umcna. CpoiicTBa sorapudma. JlecsTuunble W HaTypalbHbIE
Jorapudmel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHT€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHT€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHs U ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METOBI PEIICHUS EIBIX U TPOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOroO4ieHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LeIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHU, CONEPKAIINX CTETICHU U KOPHH.

HNppaunonansHbie YpPaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPAlHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUI, COJIEPKAITUX JTOTAPUPMBI.
Jlorapudmuyeckue ypaBHEHUS. OcHOBHbIE METO/IbI peuieHus

Jorapu()MUYECKUX YpaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIpAXKEHUH. PellleHre TpUroHoMeTpUIECKUX ypaBHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBI JIMHEHWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHECHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBI JIMHEMHBIX ypaBHEHWU. PelieHune NpUKIAHBIX 3aJad C [OMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHOM MOAENIU C
ITIOMOIIIBIO MaTPHI] U ONIPEIEIUTEIEN.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEN pPEaJbHOM CUTyalluyd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTe HAyKH W peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHkIMsA, crnocoObl 3aaanus (yHKIUU. B3aumHo oOpaTHble (YHKIHH.
Komnozunus ¢yskiuit. 'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUus 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHBIE 1 Heu€THbIE QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHHUMYMBI
¢ynkiuu. Haubomnpiee n HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApPOOHO-IMHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIEIOBAaHUE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas (GyHKIMS ¢ HATYpaJbHBIM U IIeJIbIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduKk KOpHA N-OM CTENMEHUW Kak (PYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHHM.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMI YUCIIOBOTO apryMeHTa.

OyHKIIMOHAJIBHBIE 3aBUCUMOCTH B pEAIBHBIX IIPOLECCAX U  SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia MmaTeMaTH4eCcKOro aHaIu3a

IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCJICJOBATEIbHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLIHH. MoHOTOHHBIE " OTPaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reometrpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAOIIEH TeOMeTpUUeCKON
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIUAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. Vcnonp30BaHWE NPOrpPECCHMU Ul PELICHMs pPealbHBIX —3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepobiBHble (QyHKUIMM M HX CBOMCTBAa. Touku pa3pbiBa. ACHUMHOTOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
VHTEPBAJIOB JUI PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
GyHKUMN 111 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3nUecKuii CMbICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHbIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHosxecTBA U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHKO-MHOXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO0 OOBEKTa, CIEJICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nenslie uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEBIX
gyuces, HauOonpmui oOmui gaenutens (ganee — HOJl) m HamMeHsblee oOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanueckass W TpUTOHOMETpHYecKas (OpMBI
3alMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOM TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi creneHu u3 KOMILIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEeN I perieHus: (GU3NIeCKUX U TEOMETPUIECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTU. PellieHne TpuroHoMeTpuyecKux HEpaBEHCTB.

OCHOBHbIE METOJbl PELICHHUS] MOKAa3aTeNbHBIX U  JOrapuMUUYECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS] CHUCTEM U COBOKYIMHOCTEH pallMOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEJIbHBIX U JOTapu(PMUUECKUX YPABHEHUI.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3Ju4HbIX 00JacTell HAYKM U peaabHOU
KU3HU, HHTEPIPETALUS TOJTYYEHHBIX PE3YIbTATOB.

DyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3a]ad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHne MpoU3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHnue  HauOonblllero W HAMMEHBIIETO  3HAYCHHM
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON Ui HAXOXKICHUS HAWIY4YlIEro pPEHICHUs B
OPUKIAOHBIX 3ajayax, I OINpEeNeNIeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WITH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. I'eomeTpuueckuit CMBICJI WHTETpaJA. Brruucienue
omnpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS TUJIOMANEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemennii nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaTHuecKkoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0 Au(depeHIrnaIbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIaHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHKOB U POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHUW B JIPYTUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOrO Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBS3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a7a4, PEIUICHUI, PacCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acClleKTaM pa3JInuHbIX BUJIOB HCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHUS B
WHTEpECax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (30POBOE MHUTaHWE, COAITAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyisipHas (GU3MYecKasi aKTHBHOCTb), (DU3NYECKOE COBEPIICHCTBOBAHME
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznmuuHbiM  cepam  mpodeccUOHATbHOW  JEATENIbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPHIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HaIpaBIEHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJIOTMUECKOW KYJIbTYpbl, TOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpebl, 0OCO3HaHUE II100abHOIO XapaKTepa IKOJIOTHYECKUX POOIeM, OpUEHTALIHUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’XKarolel cpeJbl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAayKd U  OOIIECTBEHHOW  MPAKTHKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH JUIS PA3BUTHS LHUBWIM3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTypOW Kak CpEJACTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEAOBATENbCKYIO IesATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKHM MAaTeMaTHYECKHUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JJ1s1 000OIIEHNS U CPABHEHUS, KPUTEPUH MPOBOJUMOI0 AaHAIN3A;

BOCIIpUHUMATh,  (HOPMYIUpPOBaTH W  TPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJIEHUS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALIUIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCKue AeCTBHUA:

MCII0JIB30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpPYIOIIME  NPOTUBOpEYHE,  MpodIemMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEI0BAHNE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATENIBLHO (POpPMYyIHUpPOBaTH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPEINONIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MH(OpPMAIUMK, TaHHBIX, HEOOXOAUMBIX NIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMAIIMIO, MPEJCTABIATh €€ B pa3IMUHBIX (PopMmax,
WLTIOCTPUPOBATH TpadUuEeCKu;

OLICHUBATh HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYTHUPOBATH CYXKJICHHS B COOTBETCTBHH C YCIOBUSMH H
LeJsIMU OOIIEHMs, SICHO, TOYHO, I'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0j/ic OOCYXXJICHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoil 3aJayd, BBICKA3bIBATh HJCH, HAICJICHHBIC Ha ITOWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMHU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyde U CXOJICTBO IMO3UIIUM, B KOPPEKTHOH (opme
dbopMynupoOBaTh pa3HOIIACHs, CBOM BO3PAXKCHUS,

MPEJICTABIATh PE3YyJbTAThl PEIICHUS 3a/adM, SKCIIEPUMEHTA, UCCIEIOBAHUA,
MPOEKTa, CAaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBbHLIC yqeﬁﬂme IleﬁCTBHH



Camoopranusanus:

COCTAaBIIATH IJIaH, AJITOPUTM PEIIEHUs 3aJlay, BEIOUpATh CIIOCOO pelIeHus C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

BJa/J€Th  HAaBbIKAMU  [O3HABATEJIBHOM  peQueKCMH Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yjbTaTa peuieHus
MaTeMaTUYEeCKOM 3a1a4u;

NpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3YJIbTaTa IIeJIU U YCIOBUSIM, OOBSICHATH IPUUHHBI
JOCTHXKEHUSI U HEJOCTHXKEHUS Pe3yJbTaTOB ACSATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIWBHUIYaJbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCSA, OOCYXIaTh TMpoOLIECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJIaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/JICHCTBUSI.

IHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce o0OyyarOIIMIICS MOJYYUT CIEIYIOIIHE
MPEeIMETHBIE PE3yJIbTAThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTHIECKOTO aHAIH3a:

Ymncia v BBIYUCTICHUSA:

CBOOOJHO OMEPUPOBATHh TMOHATHSIMH: PAIMMOHATBLHOE YHUCIO, OECKOHEUYHas
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUOHATBHOE YHCJIO, MHOXKECTBA
pallMOHATBHBIX U IEUCTBUTEIbHBIX YHCEII, MOJYJIb IE€HCTBUTEIBLHOTO YHCIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUS MPUKIAIHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

MIPUMEHSITH NPUOINAKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, TPUKUIKY U
OIICHKY pe3yJbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpOBaTh MOHATHEM: CTENEHb C LEJIbIM I[OKa3aTelleM,
MCIIOJIB30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApU(DMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM MTOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEUICHUs paIlMOHANBHBIX U JPOOHO-
pPAallMOHAIBHBIX YPAaBHEHMM, IPUMEHITh METOJ HWHTEPBAJIOB Ui PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYWIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATH
JIeJICHHME MHOTOYIEHAa Ha MHOI'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJHO OMEPUPOBATHh TMOHITHSIMHU: CHUCTEMa JIMHEWHBIX YypaBHEHHIA,
MaTpula, ONpENEIUTENb MaTpUlbl 2 X 2 W €ro reoMETPUYECKUU CMBICH,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHMH,
MOJEIIUPOBATH PEAIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOULIBI0O MAaTpHLl U OIPEHEIUTENEH,
MHTEPIPETUPOBATD ITOIYyYECHHBIA PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JEUCTBUM C KOPHSAMU JUisl MpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NMPEOOPA30BAHMSI YUCIOBBIX BBIPAKEHUH, COAEPIKAIIUX CTEIICHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
JOorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: HPpPALMOHAJIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJUTh UX PEIICHHS C TOMOIIBIO PABHOCHUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 PeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYIECKUX YPABHEHHUIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa aireopsbl.

DYyHKIUHN U TPAPUKU:

CBOOO/IHO OTEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3a1aHusl (QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbBIE TpeoOpa3zoBaHus rpaduKoB QYHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHU PYHKINU, HYITU QYHKIIMHA, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
NepUONYECKUE PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI U
MUHUMYMbI (QYHKIUHM, HauOosiblliee W HauWMEHbIIee 3HaueHWe (QyHKIMM Ha
IPOMEXYTKE;

CcBOOOJIHO ONEPHUPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeNneHHON (YHKIMU C HaTypalbHBIM U LEJIbIM
nokaszaTeneM, rpaduk KOpHS Nn-oil CTeNeHU Kak (QYHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM [10Ka3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaJpaTU4yHas U JpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIIMU, WX CBOMCTBAa W TpaduKu, WCIONB30BATh WX Tpaduku JUis pemeHus
YpPaBHEHU;

CBOOOIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pPEHICHUH 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIpaKaTh GOpMyJIaMU 3aBUCUMOCTH MEKy BETMUYNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FT€OMETPHUUECKas MPOrpeccusi, TUHEHHBIN U
AKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHNE
0 KOHCTaHTE;

MCIIOJIb30BaTh MHPOTPECCHH ISl PELICHHUS pPeaNbHBIX 3a7ad IMPHUKIAJIHOTO
XapaKkTepa;



CBOOOJIHO OIEPUPOBATH MOHATUIMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBAaTEILHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXACHUS MATEMaTUYECKOTO aHajdu3a Kak aHajiu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEpPUPOBATHh TMOHATUAMH: HENpPEphIBHbIE (QYHKUIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (PYHKIMHI JJI pelIeHUs 3a/]1a4;

CBOOOJTHO OMEpUpPOBATh TMOHATUSMU: TMepBasi M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON IS
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJHO ~ OMEpUPOBaTh  MOHATUAMH: MHOXECTBO, ONEpallMM  Haj
MHOECTBAMH;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJisl ONMCaHUs PeabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX YUEOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
yYpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM palouell MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a»:

Yuciia ¥ BHIYUCTICHUSA:

CBOOOJIHO ONEpUPOBATh MOHATHSAMH: HATypaJbHOE U LEJO€ YHUCIIO,
MHOXECTBA HATyPaJIbHBIX M LEJbIX YHUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uensix yncen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHITh
anroput™ EBKinna;

CBOOOIHO OMEpUpPOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIUIEKCHBIX YHCEeJl, MPEACTaBIATh KOMIUIEKCHbIE YHUCIIa B alreOpandyeckod u
TPUTOHOMETPHUUYECKON (pOpME, BBINOIHATh apU(PMETHUECKHE ONEPALMH C HUMH U
M300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHMs 1 HEpaBeHCTBA:



CBOOO/IHO OMEpUPOBATH TMOHATUSIMU: HppaAlMOHATBHBIE, MOKa3aTelbHbIE W
norapu@MuUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPHUUECKOTO
ypaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSITh  HE0O0XoauMble  (OpMYJbl IS pEIICHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMa M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAIIbHBIX, UPPAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppaluvoHaIbHbIE, MoKa3zaTeIbHbIC,
gorapumMuyeckue W TPUTOHOMETPUYECKHE ypaBHEHUS] UM  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METO/bI /ISl PEIICHHsS] YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh peajibHble CHUTyalldid Ha S3bIKe alreOphl, COCTaBIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIE/IOBaTh TIOCTPOCHHBIE MOJIEIM C HKCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3YybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKA (YHKIUNA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3HUITUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE o0pa3bl ypaBHCHHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIUHM 11 MOJICIHMPOBAHUS M KCCICJAOBAHUS pPEATbHBIX
MPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJISI UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 DKCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUeHUsI PYHKIIMH HEMPEePHIBHON Ha
OTpPE3KE;

HCTIOJIB30BAaTh IPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYUIIErOo PEIICHHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
ompeAeieHUs CKOPOCTH W YCKOPEHMs IMpoliecca, 3aJaHHOro (opmysnoi wuiu
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpPBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh MEPBOOOPA3HbIE JJIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEACTABIECHUE O MATEMAaTHYECKOM MOJEIMPOBAaHUM Ha IpUMEpE
cocTaBlieHUs TudPpepeHIaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHUCJE COLUAIBbHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbl padoThbI pecypest
MHO3K€ECTBO ACHCTBUTEIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 |
L[eJIBIM TIOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIIECHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [lokazarenpHas ¢pynkuus. [lokazarenpHbie 10 |
ypaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuyeckue BbIpAKECHUS U ” |
ypaBHEHUS
7 [TocnenoBarebHOCTH U IPOTPECCUH 10 1
8 HenpepsiBuble pyHkimuu. [IponszBoanas 20 1
9 [ToBTOpeHnue, 060061IeHNE, CCTeMaTH3aIUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 136 10 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
| UccnenoBanue QyHKININA ¢ TOMOIIIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTrpruyeckue HepaBeHCTBA
4 WppanmonanbHble, mokazareiabHble U 24 |
Jorapu(pmMuUecKre HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
Cucrembl palioHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
ypaBHEHUH
8 3ajauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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