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VYuebHblli Kypc «AnreOpa U Hayaja MaTeMAaTHMYECKOTO aHAIM3a» SIBISETCA
OJIHUM U3 Haubosee 3HAYMMBIX B MPOrpaMMe CpeIHEero ooiiero oOpa3oBaHUS,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CreYrBaeT MHCTPYMEHTAIbHYIO 0azy AJis
M3YUYCHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINIJICHUE O0yYarONIMXCs Ha YPOBHE, HEOOXOAUMOM
JUTsI OCBOEHUSI MH(OPMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTHUX
TUCIUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydwaroliyecs OBJaJeBaloT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKH, KOTOpas (OpMYIUpYyeT CBOHU
JTOCTIKCHUS B MAaTEMaTHIECKOU opMme.

VYyebHblli Kypc anreOpsl U Hadall MaTeMaTUYECKOr0 aHallh3a 3aKJaJlbIBaeT
OCHOBY /I YCIICIIHOTO OBJIAJICHUS] 3aKOHAMU (U3UKH, XUMUU, OHOJIOTHH,
MMOHMMAaHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIMOJb30BaTh WX [JIsl JajbHEHIEero oOpa3oBaHUsl U B
MOBCEHEBHOM >KU3HU. B TO ke Bpemsi OBiiaJiecHHE aOCTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAECT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH, JOKa3bIBaTh
YTBEPKICHUSI C MOMOIIBI0 UHAYKIIMU U PACCYXKJaTh JNEAYKTUBHO, UCMOJIb30BAThH
000011IeHNEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTHIO0, (OPMHUPYET
KPEAaTUBHOE U KPUTUYECKOE MBIILICHHE.

B xone usydyenusi yuebHOro Kypca «Anrebpa v Havalla MaTeMaTHYECKOTO
aHanu3a» 00ydYarolIuecs MOJy4YaloT HOBBIM OIBIT PEIICHHUS MPUKIAAHBIX 3a/ad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMAaTUUYECKUX MOJEJIEH pealibHbIX CUTyalui,
WHTEpIIpETAallMM  TOJYYEHHBIX  pElIeHUW, 3HAKOMSTCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEM B NPUPOJE, HAyKEe UM MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VYuebHblli Kypc 00J1aja€T 3HAYMUTEIHHBIM BOCIUTATEIBHBIM IOTEHIIAATIOM,
KOTOPBIM peanu3yercd Kak 4Yepe3 YYeOHbId Marepuan, CIocOOCTBYIOIINN
(OpMHpPOBaHHIO HAYYHOIO MHPOBO33PEHHMs, TaK M 4Yepe3 crneuuduky ydeOHo
NEeATEeIbHOCTH, TpeOyromed MpOoAOKUTEILHON KOHIICHTpAIlMM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHbIN
pe3yJibTar.

B ocHoBe MeTonuMku OOydeHHs anreOpe W HadajaM MaTeMaTH4YeCKOIo
aHaJM3a JISKUT JIeITeIIbHOCTHBIM MPUHITUI O0yYEHUS.

B crpykType yueOHOro Kypca «AnreOpa W Havala MaTEMaTHYECKOTO
aHaM3a» BBIACJICHBI CICAYIOIINE COAEPKATEIbHO-METOIMUECKUE JTUHUM: «YHuca
U BbIUKCICHUSD», « DyHKIIUK U Tpadukm», « YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4YeCKoro aHanuza», «MHokecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPIKATENbHO-METOANUECKHE JIMHUM H3Y4alOTCsl Ha HNPOTSHKEHUM JBYX JIET
oOydeHHs1 Ha YpPOBHE CpEIHEro oO0IIero oO0pa30oBaHMs, €CTECTBEHHO JOMOJIHSS
ApyT Ipyra U MOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMU W pazjaenamu. JlaHHBIHA
y4eOHBI KypC SBJSIETCSI HMHTETPATUBHBIM, TOCKOJIBKY OOBEeIuHSET B cebe
COJIEp)KaHUE HECKOJIbKMX MAaTeMaTH4YEeCKMX IUCIUIUIMH, TakuxX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMATUUECKUN aHAIMU3, TEOpUs MHOXKECTB, MaTeMaTHuYecKas
noruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAAEBAIOT Bce Ooree
[IMPOKAM MATEeMAaTUYECKUM amIapaToM, Y HUX MOCIEI0BaTEIbHO (GOPMUPYETCS U
COBEpULICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKYyI0 MOJENIb pPEaJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, TOJYyUYEHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, s
PEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOM 3a/1auM, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYeCKass TUHHS «UHClia U BBIYUCICHUS» 3aBepIIacT
(dbopMupOBaHrE HABHIKOB MCIOJIB30BAHUS JCHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopazoBanusi. Ha ypoBHe cpenHero oOuiero
oOpa3oBaHMsi 0co0o€ BHUMaHue  yJaensercs (OPMHUPOBAHUIO  HABBIKOB
paIOHATIBHBIX BBIYUCICHHUM, BKIIOYAIONINX B CE0S HCIIOJIB30BAHHUE PA3NMUYHBIX
dopM 3amucu uymcna, YMEHHUE JAeNaTh NPUKHUIKY, BBINONHATH MPUOIMKCHHBIC
BBIYHCIICHUSI, OLICHWBATh UYWCJIOBBIE BBIpAXKEHUS, paboTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYyYarolIMMCsI MHOKECTBAa HaTypajbHBIX, LEJbIX,
palMOHaJIbHBIX W JEHCTBUTENIBHBIX  YHCEN  JONOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX YHCel. B KaXJaoM M3 OJTUX MHOXKECTB pPaccMaTpUBaIOTCA
CBOMCTBEHHBIE €My chenupuyecKkne 3aJayd M OMNepaluu: JeJIeHHe Haleno,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENbIX YHCEN, O0COoOble CBOMCTBA
paloHaIbHBIX M UPPALMOHAIBHBIX YHCEN, apu(METHYECKHE ONepaluy, a TaKxke
U3BJICUCHUE KOPHS HATYpPaJbHOW CTENEHW HA MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocnemoBaTenbHOMY pPaCIIMPEHUIO KpPyra HCIOJIb3YEeMBbIX YHCEN U
3HaKOMCTBY C BO3MOJKHOCTSIMH MX MPUMEHEHUS JJIsl PEIICHUs] Pa3INYHbIX 3a7ad
(opMupyeTcsi NpeaCTaBICHUE O €IUHCTBE MAaTEeMAaTUKH KaK HAayKd M €€ pojiud B
IOCTPOEHUU MOJIEJEeH peasbHOro MHUpa, HIMPOKO MCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIIuSI.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajU3yeTcs Ha TPOTSIKECHHH BCETO
o0yuyeHHsI Ha YpOBHE CpPEJHEro o0O0IIero oOpa3oBaHMs, IMOCKOJIBKY B KaXJIOM
pasnene IlporpaMMbl MPemyCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3agady. B
pe3ynbTaTte OOydaroluecss OBJAJCBAIOT PA3IMYHBIMA METOJAMH  PEIICHUS
paloHaIbHBIX, HUPPAIMOHATIBHBIX, IOKA3aTEJbHBIX, JIOTApUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,
cofiepkamux mapameTpbl. llomydeHHBIE yMEHHS HIMPOKO HUCIOIB3YIOTCS MPH
UCCIICIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, MPH PEUICHUH MPHUKIATHBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHUE HAUOOJBIIMX U HAMMEHBIIUX 3HAYEHUN (PYyHKIUU.
JlanHasi comeprkatenbHasi TUHUS BKIIIOYAET B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacueThl 1o  (Qopmyrnam, mpeoOpa3oBaHHs  PALUOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAXKCHHUM, a TaKXKe BBIPAKECHUH,
coJiepKalluX cTeneHu W Jorapudmel. biarogaps u3ydeHUI0 anreOpanveckoro
MaTepualia TNPOUCXOJIUT  JajibHEelllee  pa3BUTHE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOy4aroumxcs, (GOPMHUPYIOTCS HaBBIKH JIE€TyKTHBHBIX
paccyxaeHuid, paboOTBl €  CHMBOJBHBIMU  (opMamMu,  NPEACTaBICHUSA
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEPABEHCTB. Anreodpa
npennaraet d(QQPEeKTUBHbIE HHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3BIKA HAYKH.

CopepxxarenpHo-MeTOonMYeckass JUHUS «DyHKIMU W TpaduKm» TECHO
neperieTaeTess ¢ JIPYTUMH JIMHUSMUA Y4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICTIE 33J1aCT MOCIIEA0BATEILHOCTh U3yUeHUsI MaTepuaia. M3yueHue cTeneHHoil,
[OKa3aTeNIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpavKoB, UCIOJIb30BAaHUE (PYHKUUHN IS pelleHus 3a1ad U3 APYruX y4eOHBIX
MPEIMETOB M PEAIbHOM JKM3HU TECHO CBA3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C PEIICHHEM ypaBHEHHWH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (POpMyJaMU 3aBUCUMOCTH MEKIY
Pa3IMYHBIMM BEJIIMYMHAMH, HCCIIEIOBATh TMOJy4YCHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN colepKaTeIbHOW JIMHUM HAIICJICH Ha Pa3BUTUE YMEHUM
¥ HaBBIKOB, TMO3BOJISIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznuyHOi (opme: aHaTUTHYECKOU, rpaduueckoid u cioBecHo. Ero m3yuenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopepxxarenpHast juHHs «Hauama mareMaTndeckoro aHalid3a» IMO3BOJISIET
CYIIECTBEHHO PACHIMPUTH KPYT KaKk MaTeMaTUYECKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYMHBIX OOYYaOIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKyd CIOXHBIX (YHKIHM, ONpEeAeNiaTh WX HauOOJbIINE W HaWMEHbIIINE
3HAYEHUS, BBIYUCIIATH IUIOMIAAN (PUTYP B OOBEMBI TEJN, HAXOAUTh CKOPOCTU U
ycKopeHusi TmporieccoB. JlaHHas comepkaTenbHas JIMHUS OTKPHIBA€T HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUSI MAaTeMaTHYEeCKHMX MOJeNied peallbHbIX CHUTYyaIui,
MO3BOJIIET HAXOAWTh HAWIydlllee peIICHHEe B TPUKIAIHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3aJjauax. 3HAKOMCTBO C OCHOBAMH MaTE€MaTHYECKOTO
aHajM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTHBHOTO MBIIIJICHHSI, (POPMHUPOBAHUIO YMEHUHM pACO3HABATH MPOSIBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydarommecs y3HAIOT O



BBIJIAIOIIUXCS pe3yJbTaTax, IOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

CopnepxaTeapHO-MeToANYecKast JIMHUS «MHOXKeCTBa U JIOTUKa» BKJIIOYAET B
ce0si DJEMEHThl TEOPUHU MHOXKECTB M MaTeMaTHYECKOW JIOTMKU. TeopeTHKo-
MHOKECTBEHHBIE TIPEICTABIICHHUS MPOHU3BIBAIOT BECh KyPC IMKOJLHON MAaTEMATHKH
W TIpeaJiaraloT HanOoJiee YHUBEPCATbHBIN S3BIK, OOBEHUHSIONINN BCE pa3Ieibl
MaTeMaTUKd ¥ €¢ TPUIOKEHWH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B eauHoe Ienoe. [loaTroMy BakHO 1aTh
BO3MOXKHOCTh OOy4YaromeMmycsi TMOHHUMAaTh TEOPETUKO-MHOXKECTBCHHBIM SI3BIK
COBPEMEHHOW MaTEMaTHUKH W HMCIOJIL30BATh €0 JJIsi BBIPAKEHUS CBOWX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHUW U CIIEJJOBAaHUE OIPEACICHHBIM
npaBuWjiaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MAaTEMaTUYECKON JIOTUKH CHOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaromnuxcsi, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUSI.

B yueObHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHaIM3a»
PUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJECIUPOBAHUSA, KOTOPHIE MPU3BAHBI
CIOCOOCTBOBAaTh (DOPMHUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENIEH peabHBIX
CUTyallMiii, WCCIAEAOBAHHUSA D3THX MOJEICH C TIOMOIIBIO0 armapara ajreOpbl |
MaTeMaTUYeCKOTO aHalli3a, WHTEPIPETAMH TIOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHusl BIUIETEHBI B KQXKJIBIN U3 Pa3iesIOB MPOrPaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HUCIOJIb3YeTCS MJisi PEIICHHs MPUKIAIHBIX 3anad. [lpu
pPEIICHUM  pEAbHBIX  NPAKTHYECKUX  3a1ad  oOydJaroniuecs  pa3BUBAIOT
HaOMIOAATEIBHOCTh, YMEHHE HAXOIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEeMY.
HestenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS] TMPUKIAIHBIX —3a7a4
OpraHU3yeTCs B MPOIIECCE U3yUeHHUs BCEX TeM yueOHOTo Kypca « Anrebpa 1 Hadasna
MAaTeMaTUYECKOTO aHAIU3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanmuza» otBoguTcs 272 vaca: B 10 xmacce — 136 gacoB (4 yaca B Henento), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIEITI0).



COIEPKAHUE OBYYEHUA
10 KJTACC

Yuciaa 1 BBIYUCTICHUSA

PannonanbsHbie yncna. OOBIKHOBEHHBIE U JECATUYHBIE IPOOU, MPOLICHTHI,
OeckoHeuHble mnepuoguueckue apodu. [lpumenenue npobGeil M MPOLEHTOB A
pelIeHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U PEaIbHOM KU3HH.

JlelictBuTenpHple 4nciia. PanvoHanbHBIE W UMPpALMOHANBHBIE  YHCIIA.
ApudmeTrnueckue  omepanud € JCUCTBUTENBHBIMH  4HCIaMd.  Moayib
JEHCTBUTENBLHOIO Ynciaa U ero cBoicTBa. [IpubamKEHHbIE BBIUMCIIEHUS, ITpaBUIIA
OKpPYIVICHMS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herorona. Hcenone3oBanue
MOAXOASIIECH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELUICHUS TPAKTUYECKHUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HATYPaJIbHOM CTENIEHHU U €r0 CBOMCTBA.

CreneHp C palMOHaJIBHBIM II0OKA3aTeJIEM W €€ CBOWMCTBA, CTENEHb C
JEHUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapupm umcna. CpoiictBa jorapudma. [lecaTuyHbie M HaTypaibHbIC
JoTapu(pMBbl.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YKMCIIOBOTO apryMmMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YUCJIOBOrO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxkmecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMS. PaBHOCWIIBHBIE YpaBHEHUS M ypaBHEHMS-CIEACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEIbIX U APOOHO-PALlMOHAIBHBIX YpaBHEHUN U
HEPABEHCTB. MHOroOwWwIeHbl OT OJHOW II€peMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH C ocTtaTkoM. Teopema be3dy. MHorouneHsl ¢  LENbIMH
ko3 durmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BHIPAKEHUH, COJIEPIKALUX CTEIEHU M KOPHU.

HppanmonanbHbie YpaBHEHMUS. OcHOBHBIE METO]1bI peuieHus
UPpALUOHATBHBIX YPABHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUHU.

[IpeoOpazoBaHue BhIpaKEHUN, COACPIKAIIUX JIOTAPU(PMBI.

Jlorapudmmueckue ypaBHCHHUS. OcHOBHBIC METO/IbI perieHus
Jorapu(MUUECKUX YpaBHCHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHE hopMyJIbL. [Ipeo6pazoBanue

TPUTOHOMETPUYECKUX BBIpAKCHUM. PerieHrne TpUrOHOMETPUYECKUX YPaBHEHHUM.



Pemienne cucrem JNMHENMHBIX ypaBHEHUW. Marpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHUH. OrnpenenuTenb MaTpUilbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUYMCJIIEHUE €0 3HAYCHHS, TPUMEHEHUE ONMpPENETUTENS sl pelIeHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PelleHne NpUKIaIHBIX 3a1ad C HOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHWI. lcciaeqoBaHWE TMOCTPOEHHOM MOJEIU C
MIOMOIIBIO MaTPHI] U OTIPEICTUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEN PEalbHOM CUTyaldH C IOMOIIBIO
YpPaBHEHHI U HEpaBEHCTB. [IprMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 337a4 M 3a/Jad M3 pa3IMyHbIX O0JacTel HayKu M pPEaIbHON
KU3HU.

DOyHKIUM U rPpapuKu

OyHkius, crnocoObl 3agaHus (QyHkIMU. B3auMHO o00patHble (QYHKIUU.
Komnosumms  ¢ynkuuit. 'paduk  QyHKIuu. nemMeHTapHble MNpeoOpa3zoBaHUs
rpa@uKoB QyHKIIHMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkmum.
[TpomexxkyTku 3HAKOMOCTOSIHCTBA. YeTHbIe M HeueTHble GyHKIuu. [lepuoanueckue
¢byakuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIIMU. MaKCUMyMbl U MHUHUMYMBbI
¢bynkuuu. Hanbosnbiee 1 HauMeHbIee 3Ha4eHUs1 GYHKIIUHA Ha TPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TMHEWHasT (DYHKUIUU. DIEMEHTapHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPa(UKOB.

Crenennast QyHKIMS ¢ HATypaJbHBIM U 1IEJIbIM MTOKa3zaTeseM. E¢ cBoiicTBa u
rpadguk. CpoiicTBa W rpaduK KOPHS N-OW CTENEHM Kak (yHKIUH OOpaTHOU
CTEIEHH C HATYpaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHass u Jorapudmuueckass (yHKIHHU, UX CBOMCTBA U TpaduUKH.
Hcnonb3oBanue rpadukoB QyHKITUHN 1J1s1 pelIeHUsT ypaBHEHUH.

TpuroHomerpuueckass OKpPY>KHOCTb, OIPEIAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

OYHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOIECCax U SBICHUSIX.
['paduyiky peanbHBIX 3aBUCUMOCTEH.

Hauana maTeMaTH4ecKoOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCJIEIOBATENLHOCTEH. MeTon
MaTeMaTUYECKOU MHIYKIUH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEA0BATEILHOCTU. VICTOpHUS BOBHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHAIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmerrueckas ¥ reoMeTpruUecKas Mporpeccuu. beckoHeuHo yObIBarolas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMEeTpUUECKON
nporpeccu. JINHENHBIN U S3KCITOHEHIMAIbHBIN pocT. Hucno e. dopmyiia CI0KHBIX
npoueHToB. Mcmosib30BaHWE TPOTPECcCUH IS PEIICHUS peajbHbIX 3a/ad
PUKIIAJTHOTO XapakTepa.



HenpepeiBHble (QyHKIMM W HMX cBOWcTBAa. TOUKM pa3pbiBa. ACHMNTOTHI
rpadukoB ¢ynkiuii. CBoicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [UIsl pElIeHUs HEepaBeHCTB. l[IpuMeHeHne CBOICTB HEMPEPBIBHBIX
(GYHKIMI 7151 perieHus 3a1ad.

[lepBas u BTOpas npousBoaHble PyHKIMU. OnpeeneHne, TeOMETPUIECKUH U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTelbHOU K rpa@uKy (QyHKIHH.

[TIpousBomnble  snemeHTapHbIX  (QyHKuumid.  IlpomsBomHas  cymMbl,
IPOU3BEJICHUS, YACTHOTO U KOMIIO3UIINH (DYHKITHH.

MHo:kecTBa H JIOTHKA

MHOXecTBO, oOIepanyyu HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsl
Oitnepa—Benna. IlpumeHeHne TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUS PEaJbHBIX NPOLECCOB WM SBJICHHUW, NPHU PEIICHWM 3a1ad U3 JIPYTUx
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 KJIACC

Yucsia v BBIYHCITIEHUS

HatypaneHble u nensie yucna. [I[puMeHeHrne npu3HAaKOB JEIMMOCTH LEJBIX
yucesn, HauOosbiuii oOmui nenurtens (nanee — HOJl) m Haumenbliee ooOiiee
kpatHoe (nanee — HOK), octaTkoB nmo Mmoaysto, anroputma EBkinaa 1uist pemeHus
3a/1a4 B LIE€JIBIX YHUCIIAX.

Kowmmnekcuble uucna. AnreOpamdeckas W TpPUTOHOMETpUYecKass (HOpPMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuuecKre ornepanud ¢ KOMIUIEKCHBIMU
guciamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHy u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PelIeHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHUMHW W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHX  YpaBHEHUH C  MOMOLIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBICE METOJBI PCIICHUS TOKA3aTeIbHBIX U  JIOTapu(DMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PELICHUS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
WPpALMOHATBLHBIX, TTOKA3aTEIbHBIX U JJOTapU(MUYECKUX YPABHCHHM.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMH.



[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYECKHX 337a4 M 3aJa4 M3 pa3IMYHBIX 00JacTel HAayKh U pealbHOU
KW3HU, UHTEPIPETALMS OJyYEHHBIX PE3YJIbTAaTOB.

DyHKUMH U TPAPUKHU

['paduk xommoszunuu ¢GyHkIud. ['eomerpuyeckue o0pa3bl ypaBHCHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometrpudeckue QyHKIIMH, UX CBOMCTBA U IPadUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHM 3a/1a4 C ITapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS KCCIENOBAaHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOPbI€ BOZHHMKAIOT NMPH PELIEHUU 3a7a4 U3 JIPYTUX YYEOHBIX
PEIMETOB U PEANIBHON KU3HH.

Hayana maTeMaTH4ecKOro aHaIM3a

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoknenue  HauOonblIero W HAaMMEHBLIETO0  3HAYEHUU
HENpPEepbIBHON (QYHKIIMH Ha OTPE3KeE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEro pPEIICHUS B
OPUKJIAJHBIX 3ajadax, Uil OIpPEACIICHHs CKOPOCTH M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (POPMYIIOH WK TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOOOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKUUH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurterpain. I'eomerpuueckui CMBICII VHTErpala. Brruucnenue
onpeneneHHoro uurerpaia mno ¢popmyne Hororona-JleiOuuna.

[IpumeHeHne uHTErpana s HAXOXKACHUS IUIONIaJeH MJIOCKUX (QUryp H
00bEMOB T€OMETPUUECKUX TE.

[Tpumepsl pemenuit auddepeHIUanbHbIX ypaBHEHU. MaremaTuueckoe
MOJEIIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YpaBHEHUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«~AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJAYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCcKOro BOCIIHTAHNS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMHA O0yYaIOIIETOC] KaK aKTHBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKNX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpOIeyp TPaKIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHHM C HX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'PAKIAHCKONW MACHTUYHOCTH, YBAKCHUS K
MPOUIJIOMY M HACTOSIIIEMY POCCHUMCKOW MAaTE€MaTWKH, IEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIKEHHM B JIPYTMX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOTO BOCIIHMTAHMSI:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJECHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HayKu ¢ JIeITeJIHbHOCTBIO YYCHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTONYUBOTO OYAYIIIETO;

4) 3¢TETHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXIeHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIIMTAHHUS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMATUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, peryispHas (Gu3nvecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYIOJIOOUs, HMHTEpEC K
pasiuuHbIM  cepam  TPOodECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOM W e¢ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccurn ©u peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTb U CIIOCOOHOCTb K  MaréMaTH4eCcKOMy  OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTHKEHUU BCEH KHU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHIO B PEIICHUYU TPAKTUYECKUX 3314 MaTEMaTHYECKOW HAIPABIECHHOCTH;

7) IKOJIOTMYEeCKOT0 BOCTIHTAHHUS:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJIbTYpbl, IOHMMAHHUE BIIUSHUA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLECCOB HA COCTOSHHUE IPUPOJHON M COLUAIBHOU
Cpelibl, 0OCO3HaHME TI100aIbHOIO XapaKTepa SKOJIOIMUECKUX MPOOJIEM, OpUEHTAUs
Ha [PUMEHEHHE MaTeMAaTUYECKUX 3HAHMW s pelieHus 3agad B o0sactu
OKPYKAIOLEHW Cpenapbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HX BO3MOXKHBIX
IIOCJIEACTBUN [T OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NpPAaKTHKW, [OHUMAaHHE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeIOBEYECKOM IeATEIbHOCTH, 3TalloOB €€
pa3BUTHS M 3HAYMMOCTH JUISl DPa3BUTUS LMBWIW3ALMU, OBJAJEHUE S3BIKOM
MaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOM KaK CpEICTBOM ITO3HAHUS MHDA,
TOTOBHOCTb OCYUIECTBIIATh IPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIBHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCATbHbIC YUeOHBbIE 1eHCTBUA

ba3oBble Jornueckue aeficTBU:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, TMOHATUN, OTHOUIEHHWH MEXIy MOHATUAMH, (DOPMYIUPOBATH
oTpe/ieNieHUs MOHATUH, YCTaHAaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIacCU(UKALINY,
OCHOBaHMs 1J1s1 0000IIEHNS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyaupoBaTb U  NPeoOpa3oBBIBaTh  CYKICHHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHBIC, €AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEYUS
B (haKkTax, JAHHBIX, HAOJIONEHUSAX M YTBEPKIEHUSX, MpeAsiaraTb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JIEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BBIOMpATh CMOCO0 pelleHnus Yy4eOHOW 3aaaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUsA, BHIOMpAaTh HauOoyiee TMOAXOASAIIMMA C  Y4ETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPHUEB).



ba3oBble ucciieoBare/ibCKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
(GopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POPMHpPOBATH TUIOTE3y, apTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMAaTUYECKOT0 00BEKTa, SIBJICHUS, MIPOLIEcCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMHU, SIBJICHUSAMHU, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
MIPOBEICHHOIO  HAOJIIOJICHHS, UCCIENIOBAaHMS, OLIEHHBaTh  JTOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUI;

IIPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLECCA, A TAaKXE BBIIBUIaTh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c undgopmanueii:

BBISABJIATH JeUIUTH MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIS PELICHUS 3a1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBaTh M HUHTEPIPETUPOBATh HHMOPMAIMIO PA3NIUYHBIX BUIOB U
(dopM npeacTaBiIeHUs;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEJACTABIATh €€ B pa3IMYHBbIX (popmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHMBATh HaJCKHOCTD uH(bopMaluu 1o CaMOCTOSITEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIC y4eOHbIE 1eCTBUA

O01mennue:

BOCIPUHUMATh U (HOPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUHU C YCIOBUSAMHU U
HeasiMu OOIIEHUs, SICHO, TOYHO, I'PAaMOTHO BbIpaXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS MO XOAYy PELICHMS 3aJayH,
KOMMEHTUPOBATH ITOJYy4YECHHBIN pE3yJIbTaT;

B X0/ 00CYXJIeHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY OOCYKIAE€MOW TEMBI,
npoOJieMbl, pelaeMoi 3a7aud, BBICKA3bIBaTh MJIEH, HAIEJICHHbIE Ha IOHCK
pELIEHUs], COIMOCTABIISITh CBOU CYXAECHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me M CXOACTBO MO3UILMH, B KOPPEKTHOU (opme
(GopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEIOBAHNUs,
POEKTa, CaMOCTOATENIbHO BbIOUPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3aj]ad
pe3eHTalM U OCOOEHHOCTEN ayIUTOPHUH.

PeryisiTuBHbIC YHUBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUSA



Camoopranmusanms:

COCTaBJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pelIeHUs C
Y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, S)MOIHOHAIbHBIH HHTEJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPILIAEMbIX JEUCTBUI U MBICIUTENbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAIETh
crocodbamMu CaMOINpPOBEPKH, CAaMOKOHTPOJSL MpoIlecca W pe3ysibTaTa pPEHIeHUs
MaTEMaTUYECKON 3aJa4H;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3a]auH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAaHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LU U YCIOBUAM, OOBICHATH TPUUIHHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTAaTOB JESITEIHbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY MIPHOOPETECHHOMY OIIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:

MIOHMMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIYAIbHOU
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajad, MPUHAMATH 1€Jb COBMECTHOM
JeSTEIBbHOCTH, TJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM DPaOOThI, pacmpenemsiTh
BUbl PabOT, JOrOBapuBaThCA, OOCYXKIATh TMPOIECC U pe3yibTaT padoTHI,
000011aTh MHCHHS HECKOJIBKHUX JIIOMICH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» M HHBIC), BBINOJIHATH CBOK 4YacTh pPabOTHl U
KOOPAMHUPOBATH CBOMU JEHUCTBUS C JIPYTMMHU YJIGHAMH KOMAaH[IbI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOHIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kjacce 0OydyarOIIMICSd TOJYYUT CIEAYIOIINE
MpEMETHBIE PE3YJbTaThl MO OTMEJIbHBIM TeMaM paboueil MporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIN3a:

Yucaa v BIYMCICHUS:

CBOOOJIHO OIEpUPOBATH MOHATUSAMH: pPAIMOHATBLHOE YHUCJIO, OCCKOHEUHAs
nepuoandecKasl JpoOb, TMPOLEHTHI, HppalMOHATBLHOE YHCJIO, MHOXECTBA
palMOHAJIBHBIX U JICHCTBUTEIBHBIX YHCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA,;

NPUMEHSATh JPpoOW ¥ TPOLEHTHI JUIsl PEIICHUS TPHUKIAJAHBIX 3a1ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU,

MPUMEHSTh MPUOTMKCHHBIC BRIUUCIICHUS, TIPABHUIIa OKPYTJICHUSI, IPUKUIKY U
OLICHKY pesyJibTara BBIYUCJICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IIOKa3aTeseM,
MCIOJIb30BATh MOAXOAILYI0 (POPMY 3alUCH JIEHCTBUTEIBHBIX YUCEIN TSl PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBaATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEMEHH;

CBOOO/IHO OIEPUPOBATh IMOHATUEM: CTENEHb C PAllMOHAIBHBIM [10KA3aTEJIEM;

CBOOO/IHO ONEpPUPOBATH TOHATUSAMU: JIOTApU(PM YHUCHIA, JECATUYHBIE U
HaTypaJIbHbIE JOrapU(PMBbL;

CBOOO/IHO ONEpUPOBATH MOHATHUAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOIO apIyMEHTa;

ONIEPUPOBAThH MOHATUAMU: APKCHUHYC, apKKOCHUHYC U apKTaHTE€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHNs 1 HEpaBeHCTBA:

CBOOOJHO OIEpPUPOBATh MOHITUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3IUYHbIE METOJAbl PEIICHHUS paldOHAIBHBIX U JAPOOHO-
pAalMOHAIBHBIX yPAaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUISI PEIICHHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH € UEeIbIMH KO3(PUIIMEHTaMU, KOPHH MHOIOWIEHA, HPUMEHSATH
JIeJICHNE MHOTOWJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIeHUs 3a/]1a4;

CcBOOOIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenuTess 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
MPUMEHATh ONPENEIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJIbHbIE CUTYalluH C MOMOUIbIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIEIOBATh ITOCTPOEHHBIE MOJENM C IOMOIIBIO MAaTpULl U OIpPEAEIIHUTEINEH,
HMHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOpPHAMM JUisl TpeoOpa3oBaHUs
BBIPAKECHHUI;

BBINOJIHATH MPeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUMN, COJEPKAIMX CTEIICHH C
palMOHAIBHBIM [TOKA3aTENIEM;

UCI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUUECKUX BbIPAXKECHUI;

cBOOOIHO OMEpUPOBATH MOHATUSMU: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U
JorapupMHUUECKUe YpaBHEHUS, HAXOJUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0B WIH OCYLIECTBIISS IIPOBEPKY KOpHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ul TPe0Opa3OBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZIHO ONEpUpPOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh HEOOXOAMMBIE (OPMYJBl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI;

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDOKEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJa4yH, HCCIEA0BATh
IIOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKUEM alapara ajreOphl.

DYyHKUMM U TPAPUKH:

cBOOOIHO ONEPUPOBATh MOHATUAMM: (PYHKIIHSI, CIIOCOOBI 3a/1aHus (pyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3WIMs (yHKUMH, rpadux QyHKIUH,
BBINOJIHATH 3JIEMEHTAapHbIE TPeoOpa3oBaHus rpaduKoB QyHKLIUHI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN QYHKUMU, HYJIU QYHKIIHH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUPOBATh IMOHATUSMU: YCTHBIE M HEYETHbIE (DYHKIMH,
nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYyMBbI U
MUHUMYMbI (YHKUMH, HauOojblllee M HaUMEHblLIee 3HAaYeHHEe (QYHKIUM Ha
POMEKYTKE;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTEMIEHHAs (QYHKIUS C HATYpaJbHBIM U
[ENbIM TOKaszarejaeM, rpaduK CTENEeHHOW (QYHKIIMH C HATYpPaJIbHBIM U IEIBbIM
nokaszateneM, rpauk KOpHsS n-ol cTeneHu Kak (PyHKUMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeseM;

ONEepUpPOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4HAas M JPOOHO-TUHEHHas
(YHKITMH, BBITIONHATH JIEMEHTAPHOE UCCIIE0OBAHUE U IOCTPOCHHUE UX TPAPHUKOB;

cBOOOZHO OMEpHUpOBATh MOHATHAMH: TOKa3aTelbHas M Jorapudmuyeckas
(GyHKIIMM, WX CBOWCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHHU;

CBOOOJIHO OMEpUPOBATh TMOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPUUECKUX (PYHKITUI YUCIIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku GyHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHMOCTEH TPH pEUICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHON
’KU3HU, BBIpaXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETMUMHAMH;

Hauajia MaTeMaTH4eCKOT0 aHAJIM3A:

cBOOOIHO ONEpUPOBATHh MOHATUAMHU: apudmeThyeckas MU TeoMeTpuyecKas
mporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi TEOMETPUIECKasl TPOTPECCHs], TUHEHHBIN U
HKCIIOHEHIIMATIBHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTAaBICHHE
O KOHCTaHTE;

UCTIONIb30BaTh TPOTPECCUU IS PEIIeHUs pPeabHBIX 3aa4 MPUKIATHOTO
Xapakrepa;



CcBOOO/IHO ONEPUPOBATh NOHATUAMU: MOCIIEI0BATENIBHOCTb, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATEIbHOCTE, MOHOTOHHBIE W OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHAMAThb OCHOBBI 3apO’KJICHHMS MATEMaTUYECKOrO aHajlv3a Kak aHaau3a
OCCKOHEYHO MAJIBIX;

CBOOOIHO OIEPUPOBaTh MOHATUSMU: HENPEPBIBHbIE (YHKIHMHM, TOUYKU
pa3pbiBa rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
OPUMEHATH CBOICTBA HEMPEPHIBHBIX (DYHKIUH 17151 pEeLICHMs 3a/1a4;

CBOOOJHO OIEPUPOBATH TMOHATHUAMM: MEpBasi M BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHast K rpaduKy QyHKINM;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEACHUSA, YACTHOTO U KOMIIO3ULIUU
ABYX (YHKIU, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUIM CMBICT MPOU3BOIHON 1Jis
peleHns 3aad.

MHoskecTBa U JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluud  Hal
MHOKECTBAMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM aAIlaparT JJjIsl ONMCAHUS PEATbHBIX
MIPOLIECCOB U ABJICHHM, ITPU PELLIEHUH 33]1a4 U3 APYTUX YY€OHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH TMOHATHUAMM: OIPEACICHHE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOICTBO MaTeMAaTUYECKOT0 00BEKTa, TOKA3aTeIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce 0OydyarOmIMiCS TOJYYUT CICAYIOIIHE
MpEAMETHBIE PE3YNbTATHl MO OTACIBbHBIM T€MaM paboyell ImporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOr0 aHaIU3ay:

Yucsia ¥ BBIYUCICHHUSA:

CBOOOJHO OMNEpHUpPOBATh MOHATHSMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOKECTBA HATYPaJbHBIX M LEJBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIMMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX umMcen IS peleHus 3a1a4, IPUMEHSATh
anroput™ EBximmaa;

CBOOOJHO OMNEpPUPOBATH IMOHSATHEM OCTAaTKa MO MOAYJIO, 3alHChIBATH
HaTypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOIHO ONEpUPOBATH MMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCia B alreOpandecko u
TPUTOHOMETPUUYECKON (pOopMeE, BBIMOIHATH apu(PMETUUECKUE OMEpaAlMK C HUMH U
U300paXkaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBuenus U HepaBeHCTBA:



CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: HppPAIMOHAIIbHBIE, MMOKa3aTeJbHbIE U
jJorapuMHUUECKUe HEPABEHCTBA, HAXOJUTh WX PEIIEHUS C  IOMOIIBIO
PABHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpHEH TpH PEIICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHS;

CBOOOJIHO OIEpUPOBaTh TMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxonumble  (OPMYJIbl Il  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PELICHUS
CUCTEMBI U COBOKYITHOCTEW pAIlMOHAIBHBIX, HPPALMOHAJIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarhb palroHalIbHbIE, UPPALMOHAIILHBIE, IIOKa3aTelbHbIE,
gorapu(pMUUECKHe W  TPUTOHOMETPUYECKHME YpPaBHEHHMs M  HEpPaBEHCTBA,
COZIepIKaIlle MOYJIM U TapaMeTphl;

IPUMEHATH TpauyecKue METO/Ibl JUIs PELIEHUs] YPAaBHEHUM U HEPaBEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHblE CUTyalldd Ha A3BIKE airedpbl, COCTAaBIATh
BBIPQKCHHUSI, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIIOBHIO 3aJayH,
UCCJIEI0BaTh IMOCTPOCHHBIE MOJENIHM C UCIOJIb30BAaHUMEM anmapara ajareOpsl,
MUHTEPIPETUPOBATH MOJYyYEHHBIN pE3yJIbTaT.

DOyHKUMHU U TPAPUKH:

CTpOUTh TpaduKU KOMIO3UIIMA (PYHKIMH C TOMOIIBI0 DJIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOMTb TIEOMETPUYECKHE O00pa3bl YypaBHEHHM U  HEpPaBEHCTB  Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJHO  OINEpPUPOBATH  MOHATHSAMH: TpadUKd  TPUTOHOMETPUUECKUX
INZEINIVIH

OPUMEHITh (QYHKIUU A MOJEIUPOBAHUS U UCCIECJOBAHMS PEAbHBIX
ITPOLIECCOB.

Hauyaja maTeMaTH4eCKOro aHamM3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIEe 3HAUCHUS (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIy4dllero pELICHUs B
NPUKIAIHBIX, B TOM YHMCJIE COLUMAJIbHO-JKOHOMHMYECKHX, 3ajadax, s
OnpeneneHns CKOPOCTH M YCKOPEHHUsS Ipoliecca, 3aJaHHOro (QopMysion WU
rpaduxom;



CBOOOJHO ONEpUPOBATh MOHATHSIMU: TepBooOpasHas, ONpeAeNCHHbIHN
UHTETPaj, HAXOIUTh MEPBOOOPa3HBIC SJIEMEHTAPHBIX (DYHKIUA W BBIYHUCISTH
uHTerpan no gopmysne Hototona-JleitOnuna;

HAXOJIUTh IUIOMA/IN TUIOCKUX (DUTYP U OOBEMBI TEJ C MOMOIIBI0 WHTETPaa;

UMETh TPEACTABICHAE O MaTeMaTHYEeCKOM MOJICIMPOBAHUU HA TPUMEPE
coctapiieHUs ¢ GepeHIIaTbHBIX YpaBHEHU;

peliath MPUKJIaJHbIe 33a7a4d, B TOM YHUCIE COLUATBHO-d)KOHOMUYECKOTO U
¢du3ugeckoro Xapakrepa, CpeAcTBaMu MaTeMaTHYeCKOTO aHaJm3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Koutpoapupie | Ipakruieckue o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypesI
MHOK€eCTBO I€CTBUTEIIBHBIX YUCEL.
1 MHuorounensl. PalinonaibHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
9 Oyukuuu U rpaduku. CreneHHas QyHKIUSA C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTETICHH. 15 1
WppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas yHkius. [lokazarenbHble 10 1
yYpaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHUS
5 Tpuronomerpuyeckue BbIpaXKeHUs U 29 1
yYpaBHEHUS
[TocnenoBaTeIbHOCTH U MPOTPECCUN 10
HenpepsiBable pyakimu. [IponsBonHas 20 1
9 [ToBTOpeHME, 0000MIEHNE, CUCTEMATH3AITHS 5 9
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrpobibre | Ipaktirieckie o0pa3oBaTe/bHbIe
padoThbI padoTsbI pecypest
1 HccnenoBanue GyHKINI C TOMOIIBIO 29 1
MIPOU3BOAHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TpUrOHOMETPUIECKUX (HYHKIINH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 HppanmoHansHbIe, TOKAa3aTeIbHbIEC H 24 1
norapuMUUecKre HepaBeHCTBA
5 KomrmnekcHbie uncna 10
6 Harypanbnslie u 1ienbie uncna 10
CucTreMBbl palluOHATBHBIX, UPPAIIUIOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YPaBHEHUHU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpEeHme, 0000IIeHNEe, CUCTEMATHU3AIIHS 16 5
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136 10 0




