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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anrebpa ¥ Hayaja MaTeMaTHYECKOrO aHaIu3a» SBISIETCS
OIHUM U3 HauOoJiee 3HAYMMBIX B MpOTrpaMMme CpeaHero oluiero oOpazoBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
M3YUYEHUSI BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hOPMUPYET
JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHHE 00yYaloluXcsl Ha YpOBHE, HEOOXOAMMOM
JUIS OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHX
TUCUUIUIMH. B paMkax aaHHOTO y4eOHOTO Kypca oOydaromiuecs OBIaJeBarOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON Hayku, Kotopas ¢GOpMyJIUpPYET CBOU
JTOCTH)KEHUSI B MaTeMaTH4YecKou opme.

VY4eOHbIll Kypc anreOpbl M Hadajl MAaTeMaTHUYECKOro aHajlM3a 3aKiaJlbIBaeT
OCHOBY Il YCIHEUIHOTO OBJIQJeHUs 3aKOHaMu (U3UKH, XUMHH, OHOJOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTUS SKOHOMUKHU M OOIIECCTBEHHOMW >KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJb30BaTh WX JJIs JaJbHEHIIEro oOpa3oBaHUA U B
MOBCETHEBHOW >XM3HU. B TO ke Bpems oBlajeHHe aOCTPAaKTHBIMU U JIOTMYECKHU
CTPOTUMH KOHCTPYKIIUAMH aireOpbl M MaTeMaTHYECKOTO aHajin3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBATh
YTBEPKACHUS C MOMOUIIBI0O MHAYKIIMU U PACCYKIATh NEIYKTUBHO, HCIOJb30BATh
00001IeHre W KOHKpEeTH3aluio, abCcTparupoBaHUE U AaHAIOTHUIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xone usyuenusi yueOHOro kypca «Asredpa U Hadaja MaTeMaTHYECKOIO
aHanM3a» OOydYarolIMecs MOJY4YaloT HOBBIA OIBIT PEIICHUs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIbHOTO TMOCTPOCHUSI MATEMAaTUUYECKUX MOJIENIE pealibHbIX CUTYaIluH,
UHTEpOpETAlMd  [OJYYEHHBIX  PEUICHUW,  3HAKOMSATCA €  [pUMEpaMHu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTE B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBIAAIOLIMMHUCS MaTEMaTUHYECKUMH OTKPBITUSIMUA M UX aBTOPaMHU.

VY4eOHbIli Kypc 0071ajae€T 3HAYUTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAIIOM,
KOTOpBIN peanu3yeTcs Kak dYepe3 Y4ueOHBI wmaTepuajn, CHOCOOCTBYIOIIHIMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK U 4epe3 chenuuKy ydeOHOU
JESATENBHOCTH, TpPEOyIOmeH TPOJOIKUTEIHHOM KOHIICHTPAIlMM BHHUMAHWS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM ¥  OTBETCTBEHHOCTHM 3a IOJYyYEHHBI
pe3yibTar.

B ocHoBe wmeromukm oOydeHwsl anredpe W HaydajlaM MaTeMaTHYeCKOro
aHaJu3a JISKUT JIeITeIIbHOCTHBIA MPUHIIUNI 00YYEHUS.

B crpykType yueOHOro Kypca «Anredpa W Hayaia MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIENYIOIINE COAEPXKATeIbHO-METOIuYeCcKue JuHum: «Yucna
U BblUuCieHus», «OyHkuuu u rpadpuxkn», «YpaBHEHUsI U HepaBeHCTBay», «Hauana
MaTeMaTH4eCcKOro aHainuzay, «MHoKecTBa U JIoTHKa». Bce OCHOBHbIE



COZIePKATEIbHO-METOINUECKUE JIMHUM W3Y4alOTCsSd Ha TMPOTSHDKCHHH JIBYX JIET
o0y4yeHUsT Ha ypOBHE CpPEIHEro oO0IIero oO0pa3oBaHMs, ECTECTBEHHO JOTMOJHSS
JpyT Ipyra U MOCTENICHHO HACHINASACh HOBBIMH TeMaMU W pasaeiamu. JlaHHBIN
y4eOHBIN KypC SBIIACTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBemuHsSEeT B cebe
colepKaHNEe HECKOJbKMX MAaTeMaTHYeCKUX JHCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MATEeMATHUYECKHH aHAIW3, TEOPUS MHOXECTB, MaTeMaTH4YeCKas
noruka u apyrue. Ilo Mepe Toro kak oOyuarommuecs OBJaAeBalT Bc€ Oolee
ITUPOKUM MAaTEMAaTHYECKHM aliapaToM, Y HUX IMOCJIeI0BaTeIbHO popMupyercs u
COBCPIIIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHYCCKYI0 MOJCIb peabHOU
CUTYaIllH, MPUMEHATH 3HAHUS, MOJIYYCHHBIC MPU M3YYECHUU y4eOHOTO Kypca, IS
PEIICHHS] CaMOCTOSTEIBHO C(HOPMYITUPOBAHHOW MaTEMaTHUYECKOM 3a7a4u, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConeprkareapbHO-MeTOANYECKass JIMHUA «Uuciaa W BBIYUCIICHUS» 3aBEpPIIACT
(dbopMHUpOBaHNE HABBIKOB HMCIOJIB30BAaHMS JACHCTBUTEIIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOIO 00IIero oopasoBanus. Ha ypoBHe cpemHero ooiero
oOpa3oBaHHMs 0cOo0O¢ BHHMaHHE yjaelsercs (HOPMHUPOBAHHUIO  HABBIKOB
paIMOHAJILHBIX BBIYMCIICHUM, BKIIIOYAMOIIMX B CEOSI MCIIOJIB30BAaHUE PA3IMYHBIX
dopM 3amucu YHUCIa, YMEHHE JieJaTh TPHUKUIKY, BBIOJHATh NPHOIMKEHHBIC
BBIUMCIICHUS, OLICHMBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HaKOMble OOy4YalOIIMMCSI MHOXKECTBA HATYpalbHBIX, IENbIX,
palMOHANIBHBIX U JCHCTBUTENBHBIX  YHMCEN  JOIMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KaXIoM #3 JITUX MHOXECTB paccMaTpHUBAaIOTCA
CBOICTBEHHBIE €My clienuduueckre 3ajaud | OINepaluu: JeJIeHWe Hallelo,
OTEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE LEJIbIX YHCEN, O0CO0ble CBOWCTBA
paIMOHANIBHBIX M UPPAIMOHATIBHBIX YKces, apudMeTHYeCKrue Oornepalu, a TakxKe
U3BJICYCHUE KOPHSA HATypajJbHOM CTENEHW HAa MHOMKECTBE KOMIUIEKCHBIX YHCET.
brnarogaps mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSMH WX NMPUMEHEHHUS JUIsl PEHICHHs Pa3IMYHbIX 3a7a4
dbopmMupyeTcst mpecTaBIeHUE O €IMHCTBE MAaTEMAaTUKU KaK HAyKH W €€ poJd B
MOCTPOCHUU MOJICNIed PeaTbHOr0 MHUpA, MIHUPOKO HCIOIB3YIOTCS 0000IIeHne H
KOHKpETHU3AIIHSL.

Jluaus «YpaBHEHHsI M HEPABEHCTBA» peAM3yeTCsd HAa MPOTSHKECHUH BCETO
o0ydeHUsT Ha ypOBHE CpPEIHETro OO0Iero oO0pa3oBaHHs, IMOCKOJBKY B KaXJIOM
pasnene IlporpamMmbpl TPETyCMOTPEHO pEIIeHHE COOTBETCTBYIOMMX 3amad. B
pe3ynbprate OOydJaromyecss OBJAACBAIOT Pa3IMYHBIMU  METOJAMH  PEIICHUS
paIMOHANIBHBIX, HWPPAINMOHATBHBIX, MOKA3aTeNbHBIX, JOTAPU(PMUYECKUX U
TPUTOHOMETPUYECKUX YypPABHCHMI, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
colepKamux mapaMmeTphl. [lolydeHHBIE YMEHHS IMUPOKO HCIONB3YIOTCS TIPH
UCCIeT0BaHNH (DYHKIUA C TIOMOIIBIO MPOU3BOJHOM, TIPH PEIICHUH TPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HaXOXKJCHUE HAMOOJBITNX W HAUMEHBITUX 3HAYCHUHN (YHKIIUU.
JlanHast conmepikaTellbHAs JTUHUS BKIIIOYAET B ce0s Takke (popMUpOBaHHME YMEHUU
BBITIOJHATh  pacy€Tel 1Mo  ¢dopMmynaMm, TMpeoOpa3oBaHUsS  palMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPHYCCKUX BBIPAKEHUH, a TaKKe BBIPAKCHUH,
colepKaluX CTETNeHW W Jorapudmbl. biiaromaps W3ydeHHIO anreOpanmdecKoro
Marepuaiia  MPOUCXOAUT  JaJbHEWIIEe  pPa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIIJICHUS OO0yYarOIMXCcs, (POPMHUPYIOTCS HABBIKA JCTYKTHBHBIX
paccyXJaeHu#d, pabOThl C  CHMBOJBHBIMH  (OpMaMH,  IPEIACTABICHHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJC PaBEHCTB M HEpPaBEHCTB. AureOpa
npeninaract 3(PQGEeKTHUBHBIE HMHCTPYMEHTBI JUJISI  PEIICHHWS TPAKTHYCCKUX H
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJISJIHO JICMOHCTPHPYET CBOM BO3MOXHOCTH KaK
SI3bIKA HAYKH.

ConepxarenpHo-MeToAnYeckass JimHUS «DyHKIMU ©  TpaduKw» TECHO
NeperieTaeTCss ¢ JPYTMMHU JIMHUSAMHM y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIC 3aa€T MOCIIeI0BATEIbHOCTh 3YUCHHUS MaTepuaia. M3ydeHune cTeneHHoM,
NOKa3aTeIbHOM, JIOrapu(PMUUCCKONW U TPUTOHOMETPHICCKUX (DYHKIIUHA, HX CBOMCTB
U rpaduKOB, UCIOJb30BaHUEC (PYHKIMH JIJI pelieHus 3aaad W3 APYTHX y4eOHBIX
NPEIMETOB U PEaJIbHOM JKM3HU TECHO CBS3aHO KaK C MAaTEMaTHYCCKUM aHAIM30M,
TaK U C pelIeHWeM YypaBHEHUI M HepaBeHCTB. [Ipu 3ToM OoJbIIOE BHUMAaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BBIpaXaTh (HOpMyJaMu 3aBUCUMOCTU MEXIY
pa3sTUYHBIMUA BEJIMYMHAMH, HCCIENOBAaTh MOJy4YeHHbIE (GYHKIHUU, CTPOUTH HUX
rpaduku. Matepuan 3Toi cofep)KaTebHON JIMHUK HAIleJIEH Ha pPa3BUTHE YMEHU
U HaBBIKOB, IMO3BOJISIONIMX BBIpAXKaTh 3aBUCUMOCTH MEXIYy BEJIMYMHAMU B
pasnmuuHoON dopme: aHATUTHUYECKOM, Tpadudeckoid U cioBecHo. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHast nuHua «Hadanma MareMaTHuecKoro aHaiaw3a» IO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MAaTeMaTHUYECKHX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYYalONIUMCs, TaK KaK y HHUX TOSIBISIETCS BO3MOXHOCTH CTPOHTH
rpaduKky  CIOXHBIX (YHKIHMA, OMNpENeTsITh WX HAUOONbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYUCIATH TUIOMIAAU (QUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTH H
YCKOpeHHsl TporieccoB. JlaHHas conaepkaTelbHas JHHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MAaTEMaTHYECKUX MOJIEIEeH pEaNbHBIX CHUTYyaIui,
MO3BOJISIET HAXOJUTh HAWIy4YIIee pelHIeHWe B TNPHUKIAJHBIX, B TOM YHUCIE
COIMAITbHO-DKOHOMHYECKHX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAMHU MAaTEMaTHYECKOTO
aHaNMM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTHYECKOTO H
KPEaTUBHOTO MBINUICHHS, (OPMHPOBAHUIO YMEHHI pPACIIO3HABATH MPOSIBICHHUS
3aKOHOB MAaTEMAaTHKU B HAyKe, TEXHUKEe W HCKyccTBe. OOydarommecs y3HAIOT O



BBIJIAIONINXCA PE3ybTaTax, IMOJIYYEHHBIX B XOJI€ PA3BUTHS MaTEMaTUKU KakK
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUSL «MHOXECTBAa U JIOTHKa» BKJIIOYAET B
ce0si SIEMEHThl TEOPUU MHOXKECTB W MAaTeMaTUYECKOW JIOTUKHU. TeopeTuko-
MHOXECTBEHHBIC TIPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIHHON MaTeMaTHKU
W TpenjaraioT HamOoJiee YHHBEPCAIbHBIN SI3bIK, OOBEIUHSIONUNA BCE Ppa3ieibl
MaTeMaTUKu ¢ €€ TPUIOKEHUH, OHM CBSA3bIBAIOT pa3HbIE MAaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B enuHoe 1enoe. [loaTomy BaxkHO [daTh
BO3MOXKHOCTH OOy4YaromeMycss TOHUMATh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHON MaTeMaTHKU W UCIIOJIb30BaTh €ro JJIsi BHIPAXKEHUS CBOUX MBbICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTUKU KaK HAayKu CJIeAyeT NPHU3HAThH
CBOMCTBEHHYIO €W CTpOrocTh OOOCHOBAaHMI U CJIEJIOBaHUE ONPEACIEHHBIM
npaBujaM  MOCTPOEHHUS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKU CIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTHh CBOU PACCYXKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUIECKOT'O MBIIILICHHS.

B yuebGHOoM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHaIN3ay
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJICTUPOBAHUS, KOTOPBIC IPU3BAHBI
crocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENEH peabHbIX
CUTyallui, HCCIEAOBAHHS JTHX MOJENe C TOMOIIbIO ammapara anreopsl H
MaTE€MAaTHYECKOTO aHaln3a, WHTEPHpPETAlMU TMOJYyYEHHBIX pe3yJbTaToB. Takwue
3a/1aHUs BIUIETEHBI B KK/ U3 Pa3JIeNIOB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTEpHall
y4e0HOro Kypca IIMPOKO HCIOJB3yeTCs i pelieHus MpUKIaAHbIX 3anad. [lpu
pEIICHHH  peallbHbIX  NPAKTUYECKUX  3a7ad  oOydarolquecs  pPa3BUBAIOT
HAO0JII0IaTeTbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIB30BaTh  aHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBAThH  IPOOJIEMY.
HesTenbHOCTh 1O (OPMUPOBAHUIO HABBLIKOB PEIICHHUS TPUKIAIHBIX 3aja4
OpraHu3yeTcs B Mpoliecce U3yueHus: BCeX TeM yueOHOro Kypca « Anrebpa u Havasna
MaTeMaTH4eCKOTrO aHAIU3a».

Ha w3yuenne ydeOHOTO Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KJJACC

Yuciaa v BbIYMCICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIE U JIECSITHUYHBIC JPOOU, MPOICHTHI,
OeckoHeuHble mnepuoanyeckue apodu. IlpumeHnenue apodeil W MPOIEHTOB IS
peLIeHus PUKIaAHbIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUU U PEAIbHOM KU3HU.

JlencTBuTenbHbIE uKCla. PalMoOHalbHBIE W UPpPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepainud ¢ JACHCTBUTEIbHBIMH  uyucliamMH.  Moayib
JEUCTBUTEIILHOTO YHCJa U €ro cBoicTBa. [IpubnukEéHHbIE BBIUUCICHHUS, TIpaBUIIa
OKpYTJICHUS, NPUKHUIKA U OLICHKA PE3yJbTaTa BEIYUCICHUM.

Crenenb ¢ 1enbiM TmokazarenemM. buHom HeroToHa. Vcnonb3oBaHue
noaxoAsmied GopMbl 3aMUcH AEHCTBUTEIIBHBIX YACEI JJISI PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndecknii KOpeHb HATypaJIbHOM CTETICHU U €TI0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uyncna. CpoiicTBa norapudma. JleciTUUHBIE W HATypajbHbIC
Jorapu@mel.

CuHyc, KOCHUHYC, TAHT€HC, KOTAHT€HC YUCIIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC U apKTaHT€HC YMCIIOBOTO apr'yMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUA. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE ypaBHEHMS M YpaBHEHHMs-CieAcTBusA. HepaBeHCTBO,
pELIEHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENbIX U APOOHO-PAIIMOHAIIBHBIX YPaBHEHUN U
HEPABCHCTB. MHOroO4YIeHbl OT OJHOW MNEpPEeMEHHOMW. JlemeHne MHOrowieHa Ha
MHOIOWIeH C ocratkoM. Teopema be3dy. MHOrouiaeHsl C  LEIbIMU
kodpunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BHIPAXKEHUH, COAEPKAIUX CTENIEHN U KOPHHU.

HppaunonansHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

Iloka3arenbHble ypaBHEeHMs. OCHOBHBIE METOJIbI PEIICHUSI MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanme BEIpaKEHUN, CONEPKAIIHUX JTOTAPUDMEI.

Jlorapudmudeckue ypaBHECHMUS. OcHoBHBIE METO/IbI penieHus
norapuMUYECKUX YPABHCHHM.

OcHOBHBIE TPUTOHOMETPUUECKHE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUN. PerieHre TpuroHOMETpUYECKUX YPABHEHU .



Pemienue cucreM JIMHENMHBIX YypaBHEHUM. Marpuna CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpenenuTens MaTpulbl 2X2, €ro TI'E€OMETPUYECKUH CMBICT U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHUE ONpPENeIuTeNs s peleHus
CUCTEMBbI JIMHEMHBIX YypaBHEHUU. PemieHue NpUKIaaHbIX 3a7a4 € IIOMOLIBIO
CUCTEMBl JIMHEHWHBIX YypaBHEHUW. lcciaenoBaHue IIOCTPOCHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTENIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIENW PEANbHOM CHUTYyalUH C IOMOUIBIO
YPAaBHEHUN U HEpPABEHCTB. lIpuMeHEHME ypaBHEHHI U HEPABEHCTB K PEILLICHUIO
MaTEeMaTUYEeCKUX 3a/Jad M 3ajlad M3 pa3lInyHbIX oO0JacTel HayKu M peanbHOU
KU3HU.

DYyHKIUHN U TPaPUKU

OyHKIMA, cnocodbl 3anaHuss ¢GyHKUUMU. BzaumHO oOpaTHble (GYHKIHU.
Komnosunust ¢ynkuuii. I'padux ¢GyHKUMH. DaeMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIHUIA.

OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHui (ynkuuu. Hymu ¢yHkium.
[IpomesxyTku 3HakonocTossHCTBA. YETHbIe M HeuéTHbIe pyHKuMU. [leproanyeckue
¢ynkiuu. TIpomMeXyTKu MOHOTOHHOCTH (GYHKUIMU. MakCUMyMbl U MHUHUMYMBbI
¢ynkiuu. Hanbomnbiiee 1 HauMeHbllee 3HaYeHHs] QYHKIIMU Ha TIPOMEKYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TUHEHHAs (QYHKIMHU. DJIEeMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypalIbHBIM U IIEJIBIM TIoKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHA N-OH CTeNeHH Kak (YHKIMH OOpaTHOM
CTEIEHU C HATYpaJIbHBIM MTOKA3aTEIIEM.

ITokazarenbHast u JmorapudmMuueckass (GyHKIIMH, UX CBOMCTBA M Tpadukw.
Hcnons3oBanue rpadukoB GyHKIMH JIs pEIICHUS] YpaBHEHUH.

Tpuronomerpuyeckass OKPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YUCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMIpOLlECCaX U SBJICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAIH3A

ITocnenoBaTeABHOCTH, CIOCOOBI 3aJaHUs MOCJIEA0BaTEIBHOCTEH. MeTon
MaTeMaTU4YECKOM VUHIYKIUU. MoHOTOHHBIE " OrpaHUYEHHBIE
MIOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaT€MaTUYECKOIO aHalIu3a Kak
aHam3a 0ECKOHEUYHO MAaJIbIX.

ApudmeTtnueckas U reoMeTpuueckas nporpeccud. beckoneuno yObiBaroras
reomerpuueckasi nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM
MpOorpeccuu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poueHToB. Mcronb3oBaHWE MPOrpeccCUMy Uil PEIICHMs] peabHbIX —3aj]ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBuble (yHKIMM U uUX cBOWcTBA. Touku pa3peiBa. ACHUMOTOTHI
rpadukoB Qynkuuid. CBoicTBa (YHKUMI HENpEpBIBHBIX Ha oTpe3ke. Meroa
MHTEPBAJIOB I pPELICHUs HEpaBeHCTB. [IprMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUUN U1 petieHus 3a1ay.

[lepBas u BTOpas npousBoAHble PyHKIMU. OnpeaeneHrue, reOMeTPUIECKUN U
(du3nyUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  B3JEMEHTapHbIX  (PYHKIUH. IIpousBogHass  CyMMbl,
MPOU3BEACHUS, YACTHOTO M KOMIO3UIIMU (PYHKIUH.

MHoxecTBa U JIOTHKA

MHoxecTBO, Ollepanuy HaJ MHOXECTBAMM M HX CBOMCTBA. JlMarpammsl
Oiinepa—Benna. IlpuMmeHeHHe TEOPETMKO-MHOYKECTBEHHOIO — ammapara i
ONMCAaHUA pPeaJbHbIX IPOLECCOB U SBJICHUM, NPU PELICHUU 3a7ay U3 JAPYrux
y4eOHBIX MIPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEMaTUYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KJIACC

Yucia v BbIYMCICHUSA

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB JEIUMOCTH LIEJBIX
gyuces, HauOonpimmii obmuit nenurens (namee — HOJl) u HammeHblee oOiee
kpaTtHoe (nanee — HOK), ocratkoB o moaysnto, anropurma EBkiuaa mis pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpamdeckass ¥ TpPUTOHOMETpUYecKas (HOpPMBI
3aMiCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKHe OIlepalud ¢ KOMIUIEKCHBIMU
gyuciamMu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPJAWHATHOM IUTOCKOCTH.
®opmysia MyaBpa. KopHu n-oil CTeneHH W3 KOMIUIEKCHOTO 4ucia. [IpumeHnenue
KOMIUIEKCHBIX YUCEIN JIJISl pelIeHUs] PU3NYECKUX U TEOMETPUUECKUX 3aa4.

YpaBHeHUs] 1 HEPABEHCTBA

Cuctema U COBOKYIIHOCTh YpaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEHl  TPUTOHOMETPHUYECKHUX  ypPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellIeHne TpUroHoOMETpUYECKNX HEPABEHCTB.

OCHOBHbIE METOJbl PELICHHS] TOKA3aTeNbHBIX U  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OcHOBHbBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OcCHOBHbBIE METO/Ibl PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UppaIMOHANBHBIX, MOKA3aTENbHBIX U JOTapU(YMUUECKUX YPABHEHUM.

YpaBHEHHUSsI, HEPABEHCTBA U CUCTEMBI C IAPaMETPAMMU.



IIpumeHeHnne  ypaBHEHMI, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3a7ady M 3aJad M3 pa3IMYHbIX OOJacTell HayKu W peajbHOU
KU3HU, UHTEPNIPETALUSA [TOTYyUYEHHBIX PE3YIbTATOB.

DyHKUMM U TPaPUKH

I'paduk kommnozunuum (Qyskiuidi. ['eomeTpuueckue oOpas3bl ypaBHEHUNU U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U IpaduKu.

['paduueckne Meronbl perieHHs ypaBHEHUH W HepaBeHCTB. | 'paduueckue
METO/bI pELICHU 33J1a4 C TapaMeTpaMHu.

Ucnonb3oBanue rpa@ukoB QYHKUIUN [JIs HUCCIEAOBAHMUS MPOLECCOB H
3aBUCUMOCTEH, KOTOPbIE BO3HMKAIOT IMPHU PEIICHUU 3a/ady U3 JAPYruX y4eOHbIX
IPEAMETOB U PEANBHOM JKU3HHU.

Havana MaTeMaTH4eCKOr0 aHAJIN3A

[IpumeHeHue Mpou3BOAHON K HUCCIAEAOBAHHUIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxokzneHue  HauOONbIIEr0 W HAaWMEHBIIETO  3HAYCHH
HENPEpPhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM JISI HAXOXKIACHUS HAWIYYIIETO pEIICHUS B
OPUKIAOHBIX 3ajadax, [JIs OINpENEeTeHUs CKOPOCTH M YCKOPEHUs Ipolecca,
3a1aHHOTO (HOPMYJION UITH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiui. [IpaBuiia Haxox1eHUs TEPBOOOPAZHBIX.

HuTerpann. ['eomeTpuueckuit CMBICJI MHTErpaia. Brruucnenue
ornpenenéHHOro uuTerpana mno ¢popmyne Hototona-Jlenbnuna.

[Ipumenenue wHTErpajga JJid HAXOXKIEHUS IUIOMANed TUIOCKuX (uryp u
00BEMOB TEOMETPUUECKHUX TEJL.

[Ipumepnbr pemennit  audpepeHIMaIbHbIX ypaBHEHUH. MareMaTndeckoe
MOJIETMPOBAHUE pPEAIbHBIX TMPOILECCOB C TMOMOIBI  auddepeHnnarTbHbIX
ypaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA VYUEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkIaHCKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOM MO3ULIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHAa  POCCHUUCKOTO  0OIecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
npoleayp TpaxkaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe€), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHU C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOTO0 BOCITHTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAXKIAHCKOW HACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOU ITKOJIBI,
UCIIOJIb30BaHUE JTHX [OCTIKEHMM B JPYrMX HayKaX, TEXHOJOrusax, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH poccUiicKoro Hapojaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JOCTIDKEHUH HAyKH U JeATEIbHOCThIO YYE€HOTO, OCO3HAHUE
JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSI:

ACTETHUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl ICTETUKY MAaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/1au, pelIeHUd, PacCyKIESHUH, BOCITIPUUMUHUBOCTh
K MaTeMaTHYECKUM ACTIEKTaM Pa3IMYHbBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh YMEHUS TNPUMEHATh MaTeMaTHYECKHUE 3HAHHUS B
WHTEpEcax 3JI0pOBOT0 1 6€30mMacHOro o0pas3a KU3HHU, OTBETCTBEHHOE OTHOIIECHHUE K
CBOEMY 3J0pPOBBIO (3I0POBOC IHTAHHWE, COAJTAHCHPOBAHHBIA PEKHUM 3aHATUH H
OTIbIXa, peryisipHas (Gu3ndecKasi akTHBHOCTH), (U3NUYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTHUBHO-03OPOBUTEIIBHOMN AESTEIbHOCTBIO;

6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTU TPYIOJIO0OUsl, HWHTEpPEC K
pa3nuuHbIM  cpepaM  NpoeCCUOHAIBHON  JEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ NPUIOKEHUSIMHU, yYMEHHUE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynyuieit mpodeccuu U peanu30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TJIAHBI,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTreMaTHYeCKOMY  OOpa30BaHHIO U
caMoO0pa30BaHUIO Ha MPOTHKCHHH BCEH JKM3HHM, TOTOBHOCTh K aAKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMAaTHYECKOM HAIIPaBICHHOCTH;

7) IKOJIOrH4€eCKOro BOCIIUTAHHUS:

C(OPMHPOBAHHOCTh  DKOJIOTMYECKOH  KYJIBTYphl, IOHMMAaHUEC BIMSHHS
COITHATLHO-9KOHOMHUYECKUX TPOLECCOB HAa COCTOSHHE MPUPOJHOM M COIUATbLHOM
Cpefibl, 0OCO3HAHME TI00aIBHOI0 XapaKTepa SKOJIOTHUYECKUX MPO0JIeM, OpHEHTAIIHs
HAa [PUMEHCHME MAaTeMaTHUYCCKUX 3HAHHWHM I peIleHHs 3agad B 00JacTh
OKpYJKaloIlel Cpeapl, IUIAHHPOBAHME IIOCTYIKOB M OICHKH HX BO3MOKHBIX
HOCJIEICTBHI [JIs1 OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMS

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM M  OOIIECTBEHHOH  MPAaKTHKH, IOHMMaHHUE
MaTeMaTHYECKOW HAyKH Kak c(depbl YeI0BEYEeCKOH IeSTEIbHOCTH, DOTaloB €&
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHUS I[MBHIH3AIMM, OBIAJEHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KYJIBTYpOM Kak CpEACTBOM IIO3HAHUS MHpA,
TOTOBHOCTH OCYIIECTBJISATh TPOEKTHYI0 W HCCIIENOBATEILCKYIO IEATEILHOCTh
HHIABUIYaAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHBEPCAIbHbIE YUeOHbIE 1eiiCTBUA

Ba3oBble JJoruuyeckue aelicTBUA:

BBISIBIIATH U XAPAKTEPU30BaTh CYIIECTBEHHbIE MNPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHOLIGHUA MEXAY TOHATHUSAMHU, (OPMYIHPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIMBAThH CYIECTBEHHBIN MpPU3HAK KIIacCU(PUKAIIUH,
OCHOBaHHUS 7151 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOI0 aHAIIN3A;

BOCIpUHMMATh,  (HOPMYyIUpOBaTh U  NPEoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, Mpejiaratb KpUTEpUH IS
BBIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKHM, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHHH, yMO3aKIFOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHHS M BBIBOIHI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajnaud  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pELICHHUs, BbIOUpaTh Hauboree MOAXOASIMMHA C  y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBrble ucciienoBare/ibCKue 1eiCTBUA:

MCIIOJIb30BaTh BOINPOCHl KaK HCCIEN0BATEIbCKUI HMHCTPYMEHT MO3HAHUA,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  IpoOseMy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (POPMUPOBATh THMIIOTE3Yy, APTYMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHME
M0 YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTU4YEeCKOro 00beKTa, SABJICHUS, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MeXaAy 00bEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;

CaMOCTOATENIbHO (OPMYIHPOBATH OOOOIIEHUST U BBIBOABI MO pPE3yJbTaTaM
OpOBENEHHOTO  HAONMIOJIEHUS, HUCCJENOBaHUS, OIEHUBAaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IEHUN;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpOIECCa, a TaKXKe BbIIBUIaTh
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unopmanueii:

BBISBJIATH JAePUIUTH MHDOpMAIMK, JaHHBIX, HEOOXOAUMBIX JJi1 OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a/1a4H;

BbIOMpaTh MHOOPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJM3UPOBATH,
CUCTEMaTU3UPOBaTh W HWHTEPIPETUPOBATH WHGOPMAIMIO PA3IUYHBIX BUIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh HH(POPMAIIUIO, MPEACTaBIATh €€ B pazNu4HbIX (opmax,
WLTIOCTPUPOBATH TPadhUUECKH;

OLICHUBATH HaJEKHOCTh uHbopmMauu 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHUBepPCAJbHbIEe Y4eOHbIE AelCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
HEeJIIMHA OOIICHUS, SICHO, TOYHO, TPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHUCHBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHUS IO XOAYy PEIICHHUs 3a7ayu,
KOMMEHTHPOBATH MOJYYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKTaeMOM TEMBI,
npoOJieMBl, peIraeMoN 3ajladd, BBICKA3bIBATh HJICH, HAIlCJICHHBIC Ha IIOHMCK
pEIICHUS, COMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMHU JPYTHMX YYaCTHHUKOB
auajnora, oOHapY)KMBATh Pa3jIudyue W CXOJICTBO TO3WIHMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJICTABMIATh PE3YyJAbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, MUCCIIeI0BaHus,
MPOCKTa, CAMOCTOSITEIBLHO BBIOMPATH (GOpMaT BBICTYIUICHHS C YYETOM 3amad
MPEe3EHTAIIMU U OCOOCHHOCTEN ayIUTOPHH.

PerHﬂTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, aJTOPUTM PEIICHUS 33/a4H, BEIOMPATh CIIOCOO PEUICHHS C
y4€TOM UMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PEUIEHUH C YYETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIMOHATbHbIN HHTEJJIEKT:

BIAJIeTh  HABBIKAMU  [O3HABATENIBHONW  peIeKCMH  KaK  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3YyNbTAaTOB, BIAJETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yjbTaTa peleHus
MaTeMaTUYEeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIC MOTYT BO3HUKHYTH TPU PEIICHUU 3a1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaAWJCHHBIX OIMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yJIbTaTa IIETH U YCIOBUSAM, OOBSCHATH TPUUNHBI
JTOCTY)KCHUS WU HEJAOCTHIKCHUS PE3YNIbTaTOB JCATCILHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHMMATh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBHIYabHOM
paboTel TpHM pemieHWH Y4eOHBIX 3a/ady, MPUHAMATH I[EIb COBMECTHOMN
JEeSTENbHOCTH, TUIAHUPOBATh OPTaHHU3AIlMI0 COBMECTHOW pabOThI, paclpeiessTh
BUIBl palOT, AOroBapHUBaThCs, OOCYXAaTh NPOLECC M pPE3yabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (hopMax paboThl (0O0CyXaeHus, 0OMEH MHEHHUH,
«MO3TOBbI€ IITYPMBI» U HHBIE), BBINOJIHATH CBOI YacTh pabOThl U
KOOPJMHUPOBATh CBOU JACHCTBUSI C JPYTMMHU YIEHAMHU KOMAaH[IbI, OIICHUBATH
Ka4yeCcTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CHOPMYIMPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATbHI

K konnmy oOyuenus B 10 kjacce oOydaromuics TMOJYYUT CICAYIOIINE
MPEeIMETHBIE PE3yJbTAaThl IO OTACIBbHBIM TeMaM pabouell MporpaMmbl Y4eOHOTO
Kypca «AnreOpa u Havajla MaTEeMaTHIECKOTO aHATN3ay:

Yucsa 1 BbIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATh MOHATHSAMHU: PANMOHAIBHOE YHCIO, OECKOHEUYHas
nepuogudeckass JpoOb, TMPOICHTHI, HMPPAIMOHAIBHOE YHCIIO, MHOXECTBa
pallMOHATBHBIX U IEUCTBUTEIbHBIX YHCEN, MOJYJIb IEHCTBUTEIBHOIO YNCIA;

NPUMEHSATh JIpOOM W TPOLEHTH IS PENICHUS TNPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIC 3HAHUN U pEabHOM KU3HU;

MIPUMEHSITh MPUOTNKEHHBIEC BHIYUCIICHUS, IPABUIIA OKPYTIICHHUS, IPUKUAKY U
OLICHKY pPe3yJIbTaTa BbIUYMCIICHUN;



CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOAAIIYIO0 (hOPMY 3alHUCH AEHCTBUTENBHBIX YUCEN JJI PEIICHUS
IIPAKTUYECKUX 33/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypajbHOMU
CTEIEHU;

CBOOOJIHO OINEPUPOBATH MOHSATUEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTENIEM;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: JorapupM yucia, 1eCITUUHbIE U
HaTypajbHbIEe JTOrapu(pMbI;

CBOOOJTHO ONEPUPOBATH MOHATHSIMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
YHUCJIOBOI'O apryMEHTa,;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHATUSMU: TOXKACCTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IMYHbIE METOJAbl PEIICHHsS PpPalMOHAIBHBIX W JAPOOHO-
pallMOHANbHBIX YpPaBHEHWI, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: MHOTOYIEH OT OJHOW IEpPEMEHHOM,
MHOTOWIEH C ILeJbIMH Ko3(p(dUIHEeHTaMH, KOPHHM MHOTOYJI€Ha, MPUMEHSThH
JI€JICHUE MHOTOWIEHAa HA MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u reopemy Buera
JUIS PELICHUS 3a/1a4;

CBOOOIHO ONEpUPOBATh MOHATUAMM: CHUCTEMA JIMHEMHBIX ypaBHEHUH,
MaTpulla, ONpPENENUTENb MaTpUllbl 2 X 2 U €ero TreoOMETPUYECKUH CMBICT,
UCMOJIb30BaTh CBOWCTBA ONpEAENUTeNss 2 X 2 s BBIYUCIECHUS €ro 3HA4YCHMS,
IPUMEHATh ONPENEIUTENN Ui PELIEHUs CUCTEMbl JIMHEHWHBIX YPaBHEHH,
MOZCJIIMPOBATh PEAJIBHBIE CUTYallMM C MOMOIIBIO CUCTEMbI JUHEUHBIX YPaBHEHUN,
UCCJIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOIIBI0 MAaTpPULl U OIPEHCIUTEINIEH,
MHTEPIPETUPOBATD IOJIyYECHHBIA PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEUCTBUM C KOPHSAMH [JJii MPeoOpa3zoBaHUs
BBIPAKCHUU;

BBITIOJIHATH NIPEOOPA30BaHMS YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX CTETIEHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIB30BATh CBOMCTBA aorapumMoB JUIS npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBIPAKEHUH;

CBOOOIHO ONEpUPOBATh MOHATHUSMHU: HpPpALHOHANbHBIC, TOKa3aTelIbHbIE U
JorapuMUUECKUEe YpaBHEHUS, HAXOAUTh UX PELICHHUS C MMOMOIIbI0 PABHOCUIBHBIX
IIEPEX0I0B WIIN OCYIIECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIbI Jisl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHHUIA;

CBOOOJHO OINEpPUPOBATHh IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEoOXoauMmble  (OPMYNBI A PELICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHECHUI;

MOJIENIUPOBATh pealbHblE CUTyallMd Ha S3bIKE€ alreOpbl, COCTaBIATh
BBIPAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHIO 3aJayd, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DyHKIUM U rpaQuKu:

CBOOO/IHO OMEpPUPOBATH MOHATHAMH: (QYHKIIHSI, CTIOCOOBI 3a7aHust (PYHKIINH,
B3aMMHO oOOpaTHble (QYHKIUHU, KOMIO3uUUsA GYHKUMM, Trpaduk GyHKIMH,
BBITIOJTHATH AJIEMEHTapHbBIE TIpeoOpazoBanus rpadukoB QyHKINH;

CBOOOJTHO OIEpPUPOBATH MOHSATHUSAMU: O0JACTH OMNPEACIICHUS U MHOXECTBO
3HaYeHWH PyHKINHU, HYJTH QYHKIIMHA, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJIHO ONEpUPOBaTh TMOHATHUSAMHU: YETHBIE W HEUYETHBIE (DYHKIUH,
nepruoandeckue QyHKIUHN, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUH, HauOoJblllee W HAWMCEHbIee 3HaueHWe (QYHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CTENEHHas (QYHKIUS C HATypajJbHbIM U
LeJIbIM TOKa3aTesieM, Ipa@UK CTENEeHHOW (QYHKIMM C HATypaJbHbIM U LEJIbIM
nokaszaTesieM, rpauk KOpHsS n-oil CTENEeHW Kak (PYHKIMHU OOpaTHOW CTENEHU C
HaTypaJIbHBIM IT0Ka3aTeJeM;

ONepUpOBaTh MOHATUSAMU: JIMHEHHAas, KBaApaTW4yHas M JApOOHO-TUHEHHAs
(YHKIMH, BBITOIHITH 3JIEMEHTAPHOE MCCIIEJOBAHUE U IIOCTPOCHHUE UX IPa(pUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATHAMH: TOKa3aTelbHAs M JiorapupMuueckas
GbyHKIIMM, WX CBOWCTBA M TpaduKH, MCIOJIB30BaTh WX TpadUKH I pEHICHUS
YpaBHEHUM;

CBOOO/IHO ONEPUPOBATh MOHATUSAMM: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa;

UCTOJb30BaTh TIpaduku (GYHKIUH IS HUCCIEJOBAHUA TPOIECCOB H
3aBHCHMOCTEW MpU pEelIeHUH 3aJay U3 JPYTHX Y4eOHBIX MPEIMETOB U peasibHOM
’KU3HH, BBIpaKaTh (OpMyJIaMU 3aBUCHUMOCTH MEK/y BEJIMUNHAMU;

Hauana MaTeMaTH4eCKOI0 aHAJIN3a:

CBOOO/IHO ONEpUPOBATh MOHATUAMU: apHUPMETHUECKas U TeOMETpUYECKas
nporpeccusi, 06CKOHEYHO yOBbIBaIoIasi TeOMEeTpUIecKasi Mporpeccus, TMHEUHbIN U
HKCMOHEHLIUATBHBIA POCT, (POpPMyNa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTaHTE;

WCIIONB30BaTh MPOTPECCHU JIA PEIICHUS PEealbHBIX 3aJad MPHUKIATHOTO
XapakTepa;



CBOOOJTHO ONEpPUPOBATH NOHATUSIMU: MOCIEA0BATEILHOCTD, CIIOCOOBI 3aJaHus
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE W OTPAHUYCHHBIE ITOCJIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apPOKJICHMS MATEMAaTHYECKOrO aHAJIW3a KakKk aHaIn3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpUpPOBATh MOHATUSIMH: HENPEPhIBHbIE (YHKUUH, TOYKHU
paspsiBa rpaduka GyHKIUU, aCUMIITOTHI T'paduka GyHKINH;

CBOOOJTHO OINEpUPOBATH MOHATHEM: (YHKIMS, HENpepbiBHAs Ha OTpE3Ke,
MPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (PYHKIUN SISl pelIeHUs 3a/1ay;

CBOOOJTHO OINEpUPOBATh TNOHATHSIMHU: TIepBas M BTOpask MPOU3BOAHbBIC
GyHKIMY, KacaTeabHas K rpaguky GyHKUNU;

BBIYUCISATH POU3BOJHBIE CYMMBbI, TIPOU3BEIACHUS, YACTHOTO M KOMIIO3HUIIMH
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKHH M (U3MYECKUH CMBICT MNPOU3BOJHON st
peuieHus 3aad.

MHoxecTBa M JIOTMKA:

CBOOOJTHO  ONEpUPOBATh  TOHITHUSMHU:  MHOXECTBO, ONEpalud  HaJl
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapaT JJis OMUCAHUS PEaTbHBIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OIMpENETICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, 10KA3aTENbCTBO, PABHOCUII bHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOyuaromuics TMOJYYUT CIEAYIONINE
NpEeIMETHBIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIN3a:

Yucia v BbIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATHSAMHU: HATypallbHOE U I1IE€JI0€  YHUCIIO,
MHOECTBA HATYyPAJIbHBIX M LEJbIX YUCEJ, HUCIOJIb30BaTh MPU3HAKU JIEIMMOCTU
uensix yucen, HOJl 1 HOK HaTypalibHBIX yMcen s pelieHus 3a/1ad, TPUMEHATh
anroput™ EBKnna;

CBOOO/IHO OIEpUpOBaTh IOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBaTh
HaTypaJIbHbIE YHCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHUCIO M MHOKECTBO
KOMIIJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCJIa B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHIOIHATH apu(pMETHUECKHUE ONepali ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHATUAMH: HUPPAIMOHAIbHBIC, IMOKAa3aTelbHbIC WU
norapuMuyYecKre HEpPaBEHCTBA, HAXOJWTh MX PELIEHUS C  IOMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEW TpU pEUIEHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJIHO OMEPUPOBATh TOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
NPUMEHSITh  HEoO0Xonumble GOpPMYJbl  JJIsi  pElIeHHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHCHUH U
HEPABEHCTB, PABHOCUJIBHBIC CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEUICHUS
CHUCTEMBbI U COBOKYITHOCTEW pallMOHAIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHECHUN U HEPABEHCTB;

pelarthb paloHalbHbIE, YppaldoOHAIIbHBIE, MMoKa3aTeJbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHME YpaBHEHHSI U  HEPABEHCTBA,
coepKalMe MOAYJU U mapamMeTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJICIMPOBATh pEaIbHbIC CHUTYallUM Ha S3bIKE aireOphl, COCTaBIISATH
BBIPDAXKCHMS, YpPAaBHEHMs, HEPABEHCTBA M HX CHCTEMBl IO YCIOBHUIO 3a]auyH,
UCCJIEJIOBaTh IIOCTPOCHHBIE MOJEIM C UCIIOJB30BAaHUEM allmapara ajreophl,
WHTEPIPETUPOBATH OJTYUYCHHBIN Pe3yJIbTar.

DOyHKUNH U TPaPUKH:

CTPOUTHh TpadUWKd KOMIO3UIIMU (PYHKIUA C TIOMOIIBIO DSJIEMEHTAPHOIO
UCCJICOBAHUS M CBOMCTB KOMITO3UIIUU JIBYX (DYHKITUIA;

CTPOUTH TEOMETPHYECKHE 00pa3bl ypaBHEHHWH MW  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  ONEPUPOBATH IMOHATUAMHU: TpapuKU TPUTOHOMETPUUCCKHUX
dynKmi;

NPUMEHATh (QYHKIHUH JJII MOJCIUPOBAHUS W HCCIACAOBAHUSA pPeabHBIX
MPOLIECCOB.

HauaJja MmaTeMaTH4eCKOI0 aHAJIM3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIs UCCIAeA0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
U KCTPEMYMBI;

HaxO0JUTh HauOOJIbIlIee M HAUMEHBIIIee 3HaUeHUS ()YHKIIMU HEIPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BAaTh IPOU3BOJAHYIO JUII HAXOXICHUS HAWJIYUIIEro pPEIICHUS B
NPUKIAJHBIX, B TOM 4YHCII€ COLMAJIbHO-DKOHOMHYECKHX, 3ajayax, It
OmpeAeeHUs CKOPOCTH M YCKOPEHHs IIporecca, 3aJaHHOro Qopmynon wiu
rpauKoMm;



CBOOOJHO ONEPHUPOBaTH MOHATHAMHU: NEPBOOOpa3HasA, ONpEACIEHHBINA
MHTErpaj, HaxXOAWTh MEPBOOOpa3HbIE 3JIEMEHTAapHBIX (YHKUUA M BBIYUCIATH
uHTerpai no popmyne Herotona-Jleitonuna;

HaXOJUTh IUIOLIAU TJIOCKUX (PUTYp U OOBEMBI TEN C MOMOILBIO UHTETpaa;

UMETh MPEACTABIECHUE O MATEMATUYECKOM MOJEIMPOBAHUU HA IPUMEPE
cocrtaBiieHus AU depeHnaibHbIX YpaBHEHHIH;

pemaTe NpUKIAgHbIE 3a4a4d, B TOM YHUCJIE COLMATbHO-DKOHOMUYECKOIO U
(u3nyeckoro xapaxkrepa, CpeCTBAMH MaTEMAaTUUYECKOIO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Konrponenpie | Ipaxriuseciite o0pa3oBaTe/bHbIE
padoThl padoTsbI pecypebi
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeNIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckre ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTensHOCTH U MPOTPECCUU 10
HenpepsiBuble pyHkimu. [IponsBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoabublie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 I/Iccne)mBaHI:Ie (GYHKIMN ¢ TOMOUIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpa3Hast 1 HHTETpAI 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTrpuyeckue HepaBeHCTBA
4 WppanmonanbHble, mokazareabHble U 24 1
JorapumMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e51b1e yrciia 10
Cucrembl paliMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeJIbHbIX U Jorapu(pMUIecKux 12 1
ypaBHEHUH
8 3amauu ¢ mapaMeTpaMu 16 1
9 HOBTOPGHPIG, o0o011enue, cucreMaTi3anus 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10 0
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