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MNOACHUTEJBHASA 3AIIMCKA

VYyeOHblli Kypc «AnreOpa M Hayajga MaTeMaTUYECKOrO aHaIM3ay SBISETCS
OJIHUM U3 Haubojee 3HAYUMBIX B IpOrpaMMe CpeaHero oOmiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0azy AJis
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, @ C JPYroil CTOPOHBI, POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroNIMXcs Ha YpOBHE, HEOOXOAUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax gaHHOro y4deOHOro Kypca oOydarollHecs OBJIAJIEBAIOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyIupyeT CBOH
JOCTHKEHHS B MaTeMaTu4eckoi opme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTeMaTUYECKOTO aHalu3a 3aKJaJbIBacT
OCHOBY Ui YCIIEIIHOTO OBJIAJEHUS 3aKOHaMH (U3UKU, XUMUH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHACHIIMN Pa3BUTHS SKOHOMHUKHU U OOLIECTBEHHOMN KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOIb30BaTh UX JUIsl JalbHEHMIIEro oOpa3oBaHUS U B
MIOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajgeHHE aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSIMU aJreOppl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAcT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, J1OKa3bIBaTh
YTBEPKJICHUS C TIOMOILIBIO MHIYKUUHA U PACCYXAaTh NEAYKTUBHO, UCIOJIb30BAThH
0000lIeHNEe W KOHKpPETU3allhio, abCcTparupoBaHME U aHAJOrUIo, (opmupyer
KpPEaTUBHOE U KPUTUYECKOE MBIIIJIEHUE.

B xone uzyueHus yueOHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIrO
aHalln3a» 00ydYaroIluecs IMOIY4aroT HOBBIM ONBIT pEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJIEH pEabHbIX CHTyaluH,
WHTEPHpPETAllMd  TOJYYEHHBIX  pPEIIEHWH, 3HAKOMATCS €  IpUMEpaMHu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTHYECKUMU OTKPBITHSMU U UX aBTOPaMH.

VY4eOHblil Kypc oO0jazaeT 3HAYUTENbHbIM BOCIUTATEIBbHBIM IOTEHIUAIOM,
KOTOpPBIM peanu3yercs Kak depe3 Y4eOHbI Marepuan, CIocOoOCTBYIOIINN
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK W uepe3 crnerupuky ydeOHOU
NEeATEIbHOCTH, TpeOylolmel MNpOJOJIKUTEIbHOM KOHILIEHTpAUMKW BHUMAHMS,
CaMOCTOATEIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN Pe3yJIbTaT.

B ocHoBe MeToinku 00yueHus anredpe v HauajgaM MaTeMaTHYeCKOro aHajn3a
JICKUT JEATEIbHOCTHBIA TPUHIIUI OOyUEHHUS.

B cTpykType yueOHOro kypca «Anredpa 1 Hayajga MaTeMaTH4YeCKOTOaHaIN3a
BBIJICTIEHBl  CIIEAYIOIIHE COAEpKaTeIbHO-METOANYeCKHe  JIMHUM: «Yucna u
BBIYHCIICHUS», «DYHKIIMU U rpadukn», «YpaBHEHUS W HepaBeHCTBa», «Hawana
MaTeMaTU4YECKOro aHalIn3a», «MHOXKEeCTBa M JIOrMKa». Bce OCHOBHBIE



COJIEPIKAaTEIbHO-METOUUECKIE JHHUM H3Y4aroTCsl HAa MPOTSHKEHUU [BYX JET
oOydeHus Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHusl, ECTECTBEHHO TOTIOIHSIS JPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBEIMH TEMaMH U pa3jienaMu. JJaHHbIH ydeOHbIiH
KypC SBIISICTCS WHTETPATHBHBIM, IMOCKOJBKY OOBEAMHSET B cebe coaepkaHue
HECKOJIbKMX MAaTeMaTHYeCKHX TUCIHUIUINH, TaKuX Kak anreOpa, TPUrOHOMETpPHS,
MaTeMaTHYECKUN aHaJIU3, TEOPHsI MHOKECTB, MaTeMaTH4ecKasjioruka u apyrue. [1o
Mepe TOro Kak 0OydJaroluecs OBJIaIeBaloT BCE Ooiee MHUPOKUM MaTEMaTHICCKIM
anmapaToM, y HUX TOCTIEIOBAaTEIbHO (OPMUPYETCS U COBEPUICHCTBYETCS YMCHHE
CTPOUTh MaTEeMaTHUYECKyI0 MOJENb pealbHOW CUTyallH, NPUMEHSATh 3HAHUS,
MOJyYEHHBIE TPH M3YYCHUH Y4YEOHOTO Kypca, IJIsl PELICHUS CaMOCTOSITENHHO
chopMyIMPOBAHHON MaTeMaTUYECKOM 3a7aud, a 3aTeéM HWHTEPIPETHPOBATH CBOM
OTBET.

CopepxarenpHo-MeTOoIMYeCKass JUHUS «Yuclia U BBIYUCIECHUS» 3aBeplIacT
(bopMUpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Ha ypoBHe cpeaHero oo1iero
oOpa3zoBaHus oco0oe BHHUMaHHE ynenserca (OPMHPOBAHHUIO  HABBIKOB
palMOHAIbHBIX BBIYUCICHUM, BKIIOYAIONIMX B CE0Sl MCIIOJIb30BAHUE PA3IMYHBIX
dopM 3amucu 4YHCla, YMEHUE JeNlaTh NPUKUAKY, BBIIOJIHATh MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHMCIIOBBIE BBIpAKEHUS, pabOTaTh C MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOIUMCS MHOXXECTBA HATYPaJIbHBIX, LEJbIX,
palMioHaNbHBIX W JEHCTBUTENBHBIX  YHCET  JOMOJHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4ucel. B  KaXJAoM U3 3THX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creurduyeckue 3aJayd U OIepaluu: JeJIeHUEe Halelo,
OTEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IIEJIBIX YHCEeT, OCOOBbIe CBOWMCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YHCeN, apu(METHIECKUE OTEpaIiy, a TaKXKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTEMEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJb3YyEMbIX YHCeld |
3HaKOMCTBY C BO3MO’KHOCTSIMM MX HPUMEHEHUS ISl PEIIeHUsl pazIu4HbIX 3a]ad
dbopMupyeTcsi IpeCTaBICHUE O €IMHCTBE MAaTEeMATHKH KaK HAayKd M e€ poiu B
MIOCTPOCHUN MOJIETICH peajbHOr0 MHpa, IMUPOKO HCIOIB3YIOTCS 0000I1IeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUsSI U HEPABEHCTBA» peaM3yeTCsl Ha MPOTSHXKEHUU BCEro
oOyueHusi Ha YPOBHE CpEAHEro o0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXKJIOM
pasnene IlporpaMMbl NpeaycCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B
pesynbraTte oOydaromuecs OBJIAJCBAOT Pa3TUYHBIMH METOJAMHU  PEIICHUS
paloOHaIbHBIX, HWPPAIMOHANBHBIX, I[OKA3aTeJIbHBIX, JOTapUOMUYECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHHUH, HEPaBEHCTB W CHUCTEM, a Takxke 3ajad,
cojepkammx mapameTpbl. [lomyuyeHHblE yMEHHS IIHPOKO HCHOIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C MOMOIIBIO TIPOU3BOAHOMN, MPHU PEIICHUHU MPUKIIAIHBIX



3a]a4 W 3a7a4 Ha HaXO)KJIeHWEe HauOONbIINX U HAUMEHbBIIUX 3HAUCHUN (PYHKIINU.
JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ceOsl Takke (OpMUPOBAHUE YMEHHI
BBINIOJIHATh ~ pacu€Thl 1o  ¢dopmyiaMm, NpeoOpa3oBaHUs  palMOHAIbHBIX,
UppaIMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUN, a TAKKE BBIPAKCHUH,
COJEpKalIMX cTerneHn M Jyorapudmel. brarogaps u3yudeHuio anredbpanveckoro
MaTepuana MPOMCXOAMT  JajbHEHIIEe  pa3BUTHUE  AJITOPUTMHYECKOTO  H
a0CTpaKTHOrO MBINUICHUS OOydaromuxcs, (GOpMUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxleHuid, pabOThl C  CHUMBOJIbBHBIMU  (opMamMu,  MpeACTaBICHUS
3aKOHOMEpPHOCTE M 3aBHCHMOCTEW B BHUJE PABEHCTB M HEPaBEHCTB. Anredpa
npeggaraeT A(PQPEKTUBHBIE HWHCTPYMEHTBHI JUIA PEIICHUS TPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToaudeckas JiuHUS «DyHKIMM ©  rpaduKm» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMH Y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaia. M3yueHne CTeneHHou,
MOKa3aTeJIbHOM, JJOrapuMUUYECKOil 1 TPUTOHOMETPUYECKUX (DYHKIIMM, UX CBOMCTB
U rpadvKOB, UCIOJIb30BaHUE (PYHKIIUN NJIsl pelIeHus 3ajad U3 JPYruX yueOHBIX
MPEAMETOB U PEAJTBbHOM KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHaJIM30M,
TaK U C pEHICHWEM YypaBHEHH W HepaBeHCTB. [Ipu sToM Ooibllioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHs BbIpaXaTb (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3NUYHBIMM BEJIIMYMHAMH, HCCIEIOBAaTh MOJyYEHHbIE (YHKIMH, CTPOUTH HX
rpaduku. Matepuan 3ToN coJiep>KaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTUE YMEHHM
M HaBBIKOB, MO3BOJISIONIMX BbIPAXaTh 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
paznuuHoi ¢dopme: aHATUTHYECKOU, Tpaduyeckoit U ciioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO  ANTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHas nuHug «Hauyana maTeMaTHyecKOro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3ajady,
JIOCTYITHBIX OOYYarolmuMCcsl, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpeAensTb WX HauOOJbLUIME U HAUMEHBIINE
3HAYEHUA, BBIYUCIATH IUIOHMIAAU (QUTYp U OOBEMBI Tell, HAXOJIUTh CKOPOCTH H
YCKOpeHMsl TmpoueccoB. JlaHHas coxaepxaTenbHash JUHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MATEMaTUYECKUX MOJEIEH pealbHbIX CHUTYaIluH,
MO3BOJIIET HAXOAUTh HAWITYYIIIEE PEIICHUE B TPUKJIIAIHBIX, B TOM YHCJIE COI[UATBHO-
HKOHOMHUYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOIro aHalin3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-TOTUUECKOTO U KPEaTUBHOTO
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHI pacro3HaBaTh MPOSBIICHHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHHKE W UCKyccTBe. OOydyaroniyecs y3Ha[T O



BBIIAIOIIMXCS pe3ybTaTaX, MOTYYSHHBIX B X0/I€ Pa3BUTHS MaTEMaTUKU KaK HayKH,
1 00 UX aBTOpax.

CopepxarenpHo-MeTOIMYeCKast THHUS «MHOXECTBa U JIOTHKA» BKJIIOYAET B
ceOs SJIEMEHTbl TEOPHUM MHOXXECTB M MaTEeMaTHUECKOH JIOTUKH. TeopeTuKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC MIKOJIBHON MaTeMaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCAJbHBIN S3bIK, OOBEAMHSIONIUN BCE pa3eiibl
MaTeMaTUKU H €€ TMPUIOKEHUN, OHHM CBS3BIBAIOT pa3Hble MaTEMAaTUYECKHE
JUCHUIUIMHBL W HMX TNPUIIOKEHUS B eauHoe 1enoe. [loaToMy BakHO [aTh
BO3MOXXHOCTh OOy4Yaromiemycsi TOHHMAaTh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €0 JJIsi BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TNPU3HAKOM MaTEMAaTUKU KaK HayKu CIEeIyeT TMpu3HaTh
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEICIEHHBIM
IpaBWJaM  TOCTPOSHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEeMaTHYECKON JIOTMKH CHOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHHS
o0yuJaroluxcsl, MO3BOJSIET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yuebHoM Kypce «Auredpa M Hayala MAaTeMaTHYECKOrO aHaIn3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MAaTUYECKOTO MOJECIUPOBAHUS, KOTOPBIC MPHU3BaHBI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUSI MOJENEH peanbHbIX
CUTyalluli, MCCJIENOBAaHUS JTHX MOJENEeW C TOMOIIBIO ammapara aiaredpbl U
MaTEeMaTUYECKOr0 aHallu3a, WHTEpIpeTaluy IOJIYYeHHbIX pe3ynbTaTroB. Takue
3aJ]aHus BIUIETEHBI B KQXKIIBIN U3 pa3/ieJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4e0HOTo Kypca IIMPOKO WCHOJIB3YETCS I PelleHus] MPUKIATHBIX 3amad. [lpu
pellIeHUH  peajbHBIX  NPAKTHUECKUX  3a7ad  oOydaroliMecs  pa3BUBAIOT
HAOJII0JaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  QHAJIOTHIO, 0000IIaTh W  KOHKPETU3UPOBAThH  MpoOJieMy.
JlesiTenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB PEUICHUS TNPUKIAAHBIX 33134
OpraHu3yeTCs B MpOIecce U3YUEHHS BCEX TEM yUeOHOTo Kypca «Anredpa 1 Havana
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wusydyenne yuebHOro Kypca «Aurebpa M Hayaisa MaTeMaTHUYECKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 vaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJCITIO).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Yucaa 1 BIYMCICHUA
PaunonansHbie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, IPOLICHTHI,
O6eckoHeuHble nepuoauueckue apoodu. [Ipumenenue npoOeit U MPOLEHTOB AJIs
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U peabHOM )KU3HU.

JlelicTBUTENBHBIE YHWCNa. PalMOHANBHBIE W HUPPALMOHAIIBHBIE YHUCJA.
Apudmernueckue  omepalud ¢ JCUCTBUTENBHBIMU  4YHCIaMH. Moaynb
JEUCTBUTENLHOTO YHCHa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPaBUIIA
OKPYTJIEHUs], IPUKUIKA U OLICHKA PE3YJIbTAaTa BIYMCICHUMN.

Crenenp ¢ wenbiM nokasareneM. bunom Herootona. Hcnons3zoBanue
HOJXOAIIEeH (OPMBI 3aIIUCH IEUCTBUTEIBHBIX YUCEN JJISl PEIICHUS TPAKTUYECKUX
3aJ1a4 U NPEeJCTaBICHUS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C panuMOHAJIBHBIM IOKa3aTeleM MW €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uucna. CpoiictBa jiorapudma. JlecsaTHuHble U HaTypajbHbIE
JorapupMsl.

CuHyC, KOCUHYC, TAHI'€HC, KOTAHI€HC YHUCIOBOr0 aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M ApKTaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHHsS W ypaBHEHUsA-CIeACTBUS. HepaBeHCTBO,
pelLIeHrne HepaBeHCTBA.

OCHOBHBIE METOJIbI PEIICHMS LIENIBIX U APOOHO-pAllMOHANBHBIX YPABHEHHUN U
HEPABEHCTB. MHOTOWIEHB OT OJHOM IEpEeMEHHOM. [leneHne MHOrousjseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorowieHs! ¢ 1ieiapiMu KodhOUIIMeHTaMH.
Teopema Buera.

[IpeoOpazoBaHMs YUCIOBBIX BBIPAKEHUMN, COJIEPIKAIIUX CTEIEHU U KOPHHU.

WppauroHaneHble ypaBHEeHUsI. OCHOBHBIE METOJIbI PELLIEHUSUPPALIMOHATIBHBIX
YPaBHCHUM.

IToka3aTenbHble ypaBHEHUS. OCHOBHBIE METOJbI PELIEHUS MOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXeHH, COACPIKAITUX JTOTAPUPMBI.

Jlorapudpmuyeckue ypaBHEHHUSI. OcHoOBHBIC METO/IbI peIIeHHS
Jorapu(pMUYECKUX ypaBHEHUH.
OcHoBHBIE TPUTOHOMETPHUUECKHUE bOopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHU. Pellienre TpuroHoMeTpuuecKuX ypaBHEHU .



Pemienne cucreM NMHEHMHBIX YpaBHEHMU. MaTpuna CUCTEMBI JIMHEHMHBIX
ypaBHeHU#. ONpenennuTens MaTpULbl 2X2, ero TeOMETPUYECKUI CMBICIT U CBOMCTBA,
BBIYMCIICHHE €T0 3HAYEHUs, IPUMEHEHUE OIPEACIINTENS Uil PEIICHHUS] CUCTEMBI
JMHENHBIX ypaBHEHWH. PelleHune NpUKIAIHBIX 3a4ad C IOMOIIBK) CHCTEMBI
JMHEWHBIX ypaBHEHUU. MccieroBanre MOCTPOCHHOM MOAENH C IMMOMOLIBIO MaTPUIL
Y OTIPENICIIUTEIIEH.

[TocTtpoeHne maremMaTUYECKUX MOJEIEH pPEaNbHOW CUTYyallMd C ITOMOILBIO
YPaBHEHUM W HEPABEHCTB. l[IpuMeHeHME ypaBHEHUHM M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJa4 U3 pa3IuuHbIX 001acTel HAyKU U PeaIbHOM KU3HU.

DyHKIUU U TPAPUKHU

OyHKIMA, crnocoObl 3aaHusi (QyHKIUU. B3aumHO oOpaTHBIe (GYHKIIUU.
Komnozummss ¢ynkuuil. I'paduk  QyHKIMu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpapuKoB (PyHKIIHIA.

OO6nacthb ompeneneHuss 1 MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[TpoMexyTku 3HaKONoCTOSTHCTBA. YETHBIE U HeuéTHbIe QyHKIuH. [lepuoanueckue
¢ynkuun. IIpoMexxyTkn MOHOTOHHOCTH (YHKUHMH. MakCHUMyMbl U MHUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHblllee 3HaueHus QYHKIIMU HA TPOMEXKYTKE.

JluneliHas, KBaJpaTHuYHas W APOOHO-IMHEHHas (YHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOEHUE UX IPa(PUKOB.

CrenenHas QpyHKIHS C HaTypalbHBIM U LIEJIbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBolcTBa U rpa@uK KOpHs N-0i CTENEHU Kak GyHKLIUU OOpAaTHOM CTETIEHU
C HaTypaJIbHBIM [MOKA3aTEJIEM.

[TokazatenbHas 1 jorapupmMuyeckass GyHKUHHA, UX CBOMCTBA U TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIUN TS pEIICHUS] YPABHEHHM.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX IMpoleccax U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maremMaTH4eckoro aHajmsa

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCIeaoBaTeIbHOCTEH. MeTton
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE U OTrpaHUYCHHbBIE
nocyenoBaTeabHOCTH. McTOpHsi BO3HUKHOBEHMSI MATEMaTHUYECKOTO aHallh3a Kak
aHann3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoneuHo yOwiBaromiast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
IIpOrpeccuu. JINHENHBIN U SKCIIOHEHIMAIBHBIA pocT. Hucio e. @opMyra CiI0kKHbBIX
npoleHToB. Mcnonb3oBaHWe MpoOrpeccuy Il  PElIeHHs] pealbHbIX —3ajad
MPUKJIAJHOTO XapaKTepa.



HemnpepsiBHbIe (GyHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkuuid. CBoicTBa (YyHKIMI HEMpEphIBHBIX Ha oOTpe3ke. Meroa
WHTEPBAJIOB [UJISl PEIICHUS HEpaBEeHCTB. lIpriMeHeHHe CBOWCTB HENPEPBIBHBIX
byHKUMNA U1 perieHus 3a1ay.

[lepBas u BTOpas npou3BojHbie GyHKIKU. OnpeaeneHne, reoMeTpUIeCKUil U
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QpyHKIIUU.

[IpousBogubie  anmeMeHTapHbiX  ¢GyHkuui.  [IpousBomHas  cyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMIO3UIIUU (DYHKIIH.

MHoKecTBa M JIOTHKA

MHO»XeCTBO, OINEpalny HaJ MHOXKECTBAMHU M HMX CBOMcCTBa. J(Marpammbl
Oiinepa—Benna. IIpuMeHeHHe TEOPETHMKO-MHOKECTBEHHOIO — amnmapara Jyisd
ONMCAHUs PEaJbHBIX IPOLECCOB W SABJICHUM, NPU PEIICHHH 3a7a4 W3 JAPYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIO OOBEKTa, CIIECICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHS.

11 KJIACC

Yuciia ¥ BBIYUCICHUA

Harypansubie u nensie yucna. lIpyumeHeHne npu3HAKOB JETUMOCTH LEIBIX
yucen, Haubonpmui obmui nenutend (ganee — HOJl) u Hammenslinee oOriee
kpatHoe (nanee — HOK), octaTtkoB no moay:to, anroputma EBkinaa muist pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommiekcHble uucna. AnreGpanueckas M TpUTOHOMETpudeckas (opmbl
3aMMCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYecKHe Oonepalud € KOMIUIEKCHBIMU
yucinamu. M3o0pakeHWE KOMIUIEKCHBIX YHCEN Ha KOOPJIMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHH W3 KOMIUIEKCHOTO 4ucia. lIpumenenue
KOMIUIEKCHBIX YUCEJ JJIs pelieHus] GU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs H HEPABECHCTBA

CucrteMa ¥ COBOKYIHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHWIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  IMOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEpaBEHCTB.

OcCHOBHBIE METOJbl pEIICHHUS TMOKAa3aTeIbHbIX U  JIOrapu(pMUUEecKuX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUSI CUCTEM M COBOKYITHOCTEN pPalMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



IIprMmeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKAX
3a]a4 U 3a7a4 U3 pa3IM4HbIX 00JIacTell HAyKU U peajbHON KU3HU, UHTEPIIPETALINS
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKH

I'paduk kommosunmu QyHkui. I'eomerpuueckue oOpas3bl ypaBHEHUNU U
HEPaBEHCTB HAa KOOPJIAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue QyHKIIMH, UX CBOMCTBA U TPadUKH.

I'padmyeckue MeTOabl pelIeHHs YpaBHEHMM M HEpaBeHCTB. I 'paduueckue
METO/IbI PEIIEHUs 3a/1a4 C IapaMeTPaMHU.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsi HMCCIEAOBAaHUS IPOLIECCOB U
3aBHCUMOCTEM, KOTOpbhIE€ BO3HUKAIOT MPHU PEHICHUU 3aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana mareMaTH4ecKOro aHaJm3a

[IpuMeHeHre MPOU3BOAHON K MCCIAEAOBAHHMIO (DYHKIIMIT HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxneHne HanbobIIero 1 HAMMEHbIIEro 3Ha4eHU N HellpepbIBHON
(yHKUIHMH Ha OTPE3KE.

[IpuMmeHeHne TPOU3BOJHOM ISl HAXOXKACHWUS HAWIYYIIETO pEIICHUS B
NPUKIIAIHBIX 3a/Jadax, Il ONpPEACIICHUS CKOPOCTH M YCKOPEHMs Mpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpasHble
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoXaeHUS TEPBOOOPA3HBIX.

Nurerpan. [ eomeTpudecknii CMbICT HHTETpala. BeraucieHue onpeaeaéHHoro
uHTerpaina no popmyne Hetorona-Jleitonua.

[IpumeneHne wuHTErpana i HAXOXKACHUS IUIOUIaled IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit  auddepeHnnanbHbIX ypaBHEeHUNH. Maremaruueckoe
MOJICJIMPOBAHUE PpEaJbHBIX MPOLECCOB C MOMOIIBIO AU epeHnanbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OFIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’kIaHCKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMHA 00YYAIOIIETrocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUKCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHYECKHUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHHUM, Mpoleayp
IpaXKJaHCKOT0 00IIeCTBa (BBIOOPHI, OMPOCHI U IPYTO€), YMEHUEB3aUMOIeCTBOBATh
C COIIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIIUSMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpakAaHCKOW UIECHTUYHOCTH, YBaXKEHHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIICHHUE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTHXKEHUH B JPYruxX HayKaX, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, cOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JTOCTUKEHUI HAYKH U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1a4, PEIICHUI, pPACCYKACHUI, BOCTIPUUMYNBOCTHK
MaTeMaTUYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BoCUTAHUSA:

c(hOPMUPOBAHHOCTh yMEHHUS TPUMEHATh MAaTeMaTUYECKUE 3HAHUA B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (3J0POBOE THUTaHWE, COANIAHCUPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM ESTEIHHOCTHIO;

6) TPYA0BOr0 BOCIIUTAHUSI:

TFOTOBHOCTh K TpYydy, OCO3HAaHUE IIEHHOCTH TPYAOJt00Us, HUHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHONW  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, yYMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC ILJIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTP K  MaTeMaTUYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTH K AKTUBHOMY YYaCTHIO
B PEIICHUH MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOIN HApaBIEHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIbTYpbl, TOHUMAaHUE BIUSHUSA
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLUATBHOM
CpeIlbl, 0CO3HaHME TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OPUCHTAITHS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWN [JIs peIIeHUs 3amad B 00JacTh
OKpYXalolel cpepl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUM ISl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTUKHU, IOHUMaHUE MaTEMAaTHUECKOM
HAyKHU Kak cepbl 4eTIOBEYECKOM IeITEILHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUIN3ALMY, OBJIAJICHUE S3bIKOM MAaT€MaTUKH U MaTEMATHYECKOMN
KYJBTYpOU KakK CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISITH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTesbHBbIC YHUBEPCAJIbHbIE YYeOHbIe 1eHCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBJSIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKM MaTE€MaTHYECKHX
00BEKTOB, HOHATUMN, OTHOLICHUI MEXTy TOHATUSIMHU, (POPMYITUPOBATHONPEICICHNUS
MOHSATUH, yCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIMHI, OCHOBAHUS JJIsI
000011IeHNS U CPAaBHEHHUS, KPUTEPUHU MPOBOAMMOTO aHAJIN34;

BOCIIpUHUMATh,  (OPMYyIHUpPOBaTh M  NpeoOpa3oBbIBaTh  CYXKICHUS:
yTBEpJAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPXKIEHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEUYUN;

JeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIHHO J1I0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMBbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BBIOMpPATh CHOCO0 pemieHus ydeOHOM 3amayu  (CpaBHUBATH HECKOJBKO
BapHaHTOB pELICHUsI, BRIOMPATh HanOoiee MOAXOASIIUN ¢ y4ETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPUEB).



ba3oBble uccienoBareabCKue JeHCTBUSA:

HCIIOJB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BONPOCH,  (GUKCHpPYIOLIME  NIPOTUBOpeuHe,  Mpolsemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaTh THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINIO0, MHEHHE;

MIPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTA, SBICHHUSI, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOSTENbHO (OPMYIUPOBAaTH OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMS, HUCCJIEJAOBAaHMS, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000O0IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TakKe BBIIBUTATH
MPENOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmei:

BBIABJIATH Ae(UIMTH MHPOPMAINHU, TAHHBIX, HEOOXOJUMBIX IJIi OTBETA Ha
BOIIPOC U JJIs PEUICHUS 3a]1a4H;

BbIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
MPECTABIICHHUS;

CTPYKTYPUPOBAaTh MH(POPMAIIMIO, TPEICTABIATh €€ B Pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJEKHOCTh uH(opMaru o CaMOCTOSITEIILHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBEPCAJbHBbIE YUeOHbI€e JIelicCTBHS

OO0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
M THMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS II0 XOJy PpEILICHUs 3aJauu,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBHI,
npoOJjieMbl, pelIaeMoil 3ajayu, BBICKA3bIBATh WJICU, HAIICJCHHbIE Ha TIOUCK
pEelIeHUs, COINOCTAaBIISATh CBOU CYXIEHUA C CYXICHUSIMU JPYTUX YYaCTHUKOB
nuarnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

NPEACTaBISATh PE3YJIbTaThl PEIICHUS 3a/laud, dKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4&€TOM 3aaad
MPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHHBepcalbHbIe YieOHbIe 1elCTBUSA



Camoopranuzamnus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMpPATh CIIOCOO pEIIeHUS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MHGOpMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

BIIQZICTh  HaBBIKAMH  ITO3HABATCIBHOW  pediIeKcMr Kak  OCO3HAHUSA
COBEPIIIAEMbIX JEUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJCTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJSL Tpollecca U pe3yiibTaTa pelieHus
MaTeMaTU4YeCKON 3a/1auu;

NpeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PEUICHUU 3a/layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJCHHBIX OIMMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTATa IEIU U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUS WIIM HEJIOCTUKEHUSI PE3yIbTaTOB ACSATEIbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEILHOCTD:

MMOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYyATBHOU
paboOThl TpU pemeHWH YYEOHBIX 3a7a4, MPUHAMATH I11e7b COBMECTHOM
NEATEILHOCTH, TNIAHUPOBATh OPTaHHW3AIlMI0 COBMECTHOW pabOTHI, pacIpeacisiaTh
BU/JIBI PabOT, JOTOBAPUBATHCSA, 0OCYKIATh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBAaTh B I'PYIIOBLIX (popmax paboThl (0OCYyX aeHUSI, OOMEH MHEHUH,
«MO3TOBBIE INITYPMBD) ¥ UHBIE), BBITIOIHATH CBOIO YaCTh pa0OTHl M KOOPAMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJE€HAMHU KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmUHA TPOAYKT TIO KpUTEpHUsiM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce oOydaromMiiCs TMOJMYYUT CIETYIOIINE
MPEAMETHBIC PE3YJIbTaThl MO OTACIBHBIM T€MaM pabouell MmporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hadajia MaTEMaTHIECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: PAIMOHAIBHOE YHCIIO, OeCKOHEYHas
nepuoAndeckasl ApoOb, TMPOIEHTHI, HUPPANUOHAIBHOE YHCJIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb IEMCTBUTEIBHOIO YUCIIA;

MPUMEHATh JApoOM ¥ TIPOIEHTHI Uil PEIICHUS MPUKIATHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEU 3HAHUM U PEATbHOW )KU3HU,

MPUMEHSITh NMPUOTUKEHHBIE BEIYUCIICHUS, PABUJIa OKPYTJICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BBIYUCIICHUM;



CBOOOZHO OMEpUpPOBaTh MOHATHEM: CTENEHb C LENbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOISAIYI0 (hOpMY 3allUCH ACUCTBUTENBHBIX YUCEN AJI PEIICHUs
MPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHOU
CTEIICHH;

CcBOOO/IHO ONEpPUPOBATh MOHATHUEM: CTEIICHb C PAIMOHAIBHBIM MOKa3aTeNeM;

cBOOOHO OMEpUPOBATH MOHATHAMHU: JOorapudM yucia, AeCITUIHBIC U
HaTypaJbHbIC TOTapU(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHTECHC
YUCJIOBOTO apTyMEHTa;

ONEepUpOBaTh MOHATUSIMH: APKCUHYC, apPKKOCUHYC M apKTAHI'€HC YMCIOBOTO
aprymMeHTa.

YpaBHeHnusi 1 HepaBeHCTBA:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEACTBUS, PABHOCHUJIbHBIE HEPABEHCTBA,;

OPUMEHATh pPAa3JM4YHbIE METOJbl pEIICHUs palOHAIbHBIX U JPOOHO-
palMOHAIBHBIX ypaBHEHWH, NPUMEHATH METOJ HHTEPBAIOB [UIsl PEHICHUS
HEPaBEHCTB;

CBOOOJIHO OIEPUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHOM INepeMEeHHOH,
MHOTOYJIEH C UEJIBIMU KO (UIIMEHTaMH, KOPHU MHOTOWJIEHA, IPUMEHSITH JIeJICHUE
MHOTOWIEHa HAa MHOTOWIEH C OCTaTKoM, Teopemy be3dy m Teopemy Bumera s
pelIeHus 3a1ay;

CBOOOJHO OMNEPUPOBATH MOHATUSMU: CUCTEMA JIMHEHHBIX YpPaBHEHHIA,
MaTpulla, ONpPEIeIUTeIh MaTpHUIBl 2 X 2 W ero TeOMETPHUYECKHd CMBICT,
UCIIOJIb30BaTh CBOMCTBA ompenenuTenst 2 X 2 A BBIUMCICHMSI €ro 3HauyeHus,
IPUMEHATh ONPEIEIUTENIN [UIsl PELICHUs CHCTEMbl JIMHEMHBIX YpPaBHEHMIA,
MOJIEJIUPOBATh PEaNIbHbIE CUTYalluH C TIOMOUIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENU C TOMOUIBI0 MAaTpUI] M OMNpeaesuTeNeH,
MHTEPHPETUPOBATH MOJYyUYEHHBIN PE3YJIbTaT;

WCIIOJIB30BaTh CBOMCTBA JIEUCTBUM C KOpPHSAMH IS TIpeoOpa3oBaHUs
BBIPAKCHU,

BBITIOJHATH MPe0Opa30BaHUs YHCIOBBIX BRIPAXKEHUN, COJIEPIKALINX CTEIECHH C
palMOHANIBHBIM MTOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBa JaorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUH;

CcBOOOZIHO ONEpUPOBATh MOHATHUSMU: HppaIOHAIbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKre YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
NEePEXOA0B UM OCYLIECTBIISAS TPOBEPKY KOPHEH;



MPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHE GOPMYIIBI JIJIsl TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OMNEpHpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoaumble  (OpPMyNbI ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICIMPOBaTh pEaJlbHblE CUTyallUd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPQXEHUS, YpPABHEHUS, HEpPaBEHCTBA 110 YCIOBHUIO 3a/Jayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHKUEM ammapara anreOphl.

DOyHKUUM U TPaPUKN:

CBOOOHO ONEpUPOBATh MOHITUIMM: (PYHKIIHS, CIIOCOOBI 3aaHNs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUU, KOMMO3UIMA GyHKIHUM, Tpaduk GyHKINUH,
BBINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoB (HYyHKIIHIA;

CBOOOJHO OIEpPUPOBATh MOHATHAMHU: 00JIACTh ONPENENICHUS U MHOKECTBO
3HaYE€HUN PYHKIMH, HYJIU (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBATh TMOHATUSAMU: 4YETHBIE W HEUYETHbIE (YHKIUHU,
nepuoanyYeckre (QyHKIUU, TPOMEKYTKM MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMBbI (DYHKIIMM, HauOoJibllleeé M HauWMEHblIee 3HaYeHUe (QyHKIUU Ha
IIPOMEKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUAMHU: CTENEHHAas (QYHKIUS C HATYpaJbHBIM U
LENbIM [OKa3areiaeM, rpauk CTENEeHHOM (YHKIUU C HaTypajJbHbIM M IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Ol CTENEeHW KaK (PYHKIIMM OOpaTHOM CTENEeHu C
HaTypaJbHbIM MOKa3aTeIeM;

OMepupoBaTh MOHATUSAMHU: JIMHEWHAs, KBaJpaTU4Has U JpOOHO-TMHEHHas
(GYHKIUH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X I'Pa(UKOB;

CBOOOJIHO OIEpUpOBaTh MOHATHUSAMH: IMOKa3aTellbHas M Jorapumuueckas
(GyHKUMH, WX CBOMCTBA M rpauKu, UCHOJIb30BaTh WX TpadUKu Uil peLICHUs
YPaBHEHMUI;

CBOOOZIHO ONEpUpPOBATh MOHATHUAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh Trpauku  (QyHKUMH 11  UCCIENOBaHMS MPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 33Jay U3 JPYrHX y4EeOHBIX MPEIMETOB U pealbHON
YKU3HH, BBIpAXaTh POpPMyJIaMH 3aBUCUMOCTH MEXAY BETUUHMHAMU;

Havana mareMaTH4ecKoOro aHajmsa:

CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: apUPMETHUECKas U TeOMETpHUecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Mporpeccus, IMHEHHbIA U
HKCIIOHEHIUATIBHBIN pOCT, (hOpMysa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3a7ad MPUKIATHOTO
XapaKkTepa;



cBOOOZHO OMEPUPOBATH MOHITUSIMU: TTOCIEI0BATENBHOCTD, CIIOCOOBI 3a/1aHUs
MOCJIEA0BATENLHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE IOCIIEIOBATENBHOCTH,
MIOHMMATh OCHOBBI 3apO’KJCHHUS MATEeMaTUYECKOr0 aHaliu3a Kak aHaiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OMIEPUPOBATH MOHATUSAMHU: HEMIPEPHIBHBIE (PYHKITUU, TOUYKHU pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpPUPOBATh TOHATHEM: (YHKIHS, HEMpephIBHAS Ha OTPE3KE,
MPUMEHSTH CBONCTBA HEMPEPBIBHBIX (DYHKITUI JJIs pEIICHUS 3a0a4;

CBOOOJTHO OIEpUPOBaTh TMOHATHSMHU: TIepBas M BTOpasi IPOU3BOAHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIYUCIISATh MPOU3BOJIHBIC CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIO3UIIUU
NBYX (YHKIIMH, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUA;

UCIIOJIb30BaTh T€OMETPUYECKUH M (PU3NYECKUN CMBICI TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHoKecTBa M JIOTHKA:

CBOOOJTHO  OMEpUpOBaTh  MOHSATHUSIMU:  MHOXECTBO, ONEpallud  Haj
MHOECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jyisl OMUCAaHUS PEAIbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHITHAMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMAaTHYECKOr0 00BbEKTa, JOKA3aTeNbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydarOmMICS TMOJMYYUT CIETYIOIINE
MPEIMETHBIE PE3yJIbTaThl IO OTACIBbHBIM T€MaM pabouel MporpamMMbl y4eOHOTO
Kypca «Anrebpa u Hauajia MaTEMaTHIECKOTO aHATN3ay:

Yucia 1 BBIYMCJICHUS:

CBOOOJIHO ONIEPUPOBATH MOHIATUSIMU: HATYPAIBHOE U LIEJI0€ YKCII0,MHOKECTBA
HaTypaJIbHBIX U LEIbIX YUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU LEIbIX YUCET,
HOJ/l u HOK HaTypasibHBIX 4ucCen Mg peuleHus 3aJad, NPUMEHSTh alrOPUTM
EBxnuna;

CBOOOJTHO OIEPUPOBATh TOHATHEM OCTaTKa [0 MOJMYJIO, 3alKChIBATh
HaTypaJbHBIC YHUCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO OMEPUPOBATH TMOHITHUSMH: KOMIUJIEKCHOE YHCIO U MHOYECTBO
KOMITJIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMILUIEKCHBIC YHCJIa B ajareOpanveckorl u
TPUTOHOMETPHUUECKON (hOpMeE, BBHITIOTHATH apu(PMETHUECKUE ONEeparii ¢ HUMHU U
M300pakaTh Ha KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOZHO OMEpUpPOBaTh MOHATUSAMH: HPPALUOHATBHBIC, MMOKa3aTeIbHBIC U
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEHIEHHS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISITH OTOOpP KOpPHEH TMpU PpEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OMNEpUPOBATH MOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoawmble  (POpMYyNIbI IS pEIIeHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTNEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELICHUS
CHUCTEMbl U COBOKYITHOCTEH paIlMOHATBHBIX, UPPALIMOHAIIBHBIX, MTOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuathb paluoOHaIbHbIE, UppaLMOHAJIbHEIE, MOKAa3aTeIbHbIE,
jJorapupMUYecKue U TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEPABEHCTBA,
coJieprKalllie MOJYJIM U apaMeTphl;

MIPUMEHATH TpauyecKkre METOJIbI JIs PEIICHUSI YPAaBHEHU U HEPABEHCTB, a
TaKXKe 3a/1a4 C NapaMeTpaMu;

MOJICIUPOBAaTh peajbHbIE CUTyalldd Ha s3bIKe aireOpbl, COCTaBIATH
BBIPDAQKECHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C UCIOJIb30BAaHUEM armapara ajireophl,
MHTEPHPETUPOBATH MOJYyUYEHHBIN pe3ybTaT.

DyHKIUMN U TPaPUKHU:

CTPOUTh TpaUKKM KOMOO3UUMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTapPHOIrO
WCCJICIOBAHMS 1 CBOMCTB KOMIO3UIIMU ABYX (hYHKIIHIA;

CTPOUTh TeOMETpUYECKHEe oO0pa3bl YpaBHEHM H  HEPaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJHO  OMEpUPOBATH TMOHATUSIMU: TpaPUKU TPUTOHOMETPUUECKUX
dynxmi;

OpUMEHATh (QYHKIUUA JJIS MOJCIMPOBAHUS M UCCIECIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauvana maremaTu4eckoro aHajimnsa:

MCIIOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxXOJIUTh HAaMOOJbIIICE U HAUMEHbIIIee 3HaYeHUsT (YHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JJIs HAXOXKACHUS HAWIY4IIEro pEeIIeHUs B
MPUKJIAJHBIX, B TOM YKCJIE COIMATbHO-IKOHOMUYECKHUX, 3a/1a4ax, JJIs ONpeaesICHUs
CKOPOCTHU ¥ YCKOPEHHUsI TPOIECcca, 3aJaHHOTO (OPMYIION WK TpaduKoM;



CBOOOAHO OMEpHpoOBaTh MOHATUSAMH: TEpBOOOpa3Hasi, OMpPeaeIEHHBIH
WHTErpajl, HaXOAWTh IEPBOOOpA3HbIC 3JIEMEHTAPHBIX (PYHKIUNA U BBIYUCIATDH
uHTterpan rno popmyne Hetotona-JIebnuna;

HAXOJUTh TJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEJl ¢ MTOMOIIBIO MHTErpaa;

UMETh NPEACTABICHUE O MAaTEMATUYECKOM MOJEIIMPOBAHUM HA MPUMEPE
cocraBieHus quddepeHInaTbHBIX YpaBHEHUH;

pemarhs NPUKIAIHbIE 337a4d, B TOM YHCIIE COLMAIbHO-D)KOHOMUYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Korrpoarsie | Mpaxrirecke o0pasoBare/IbHbIE
padoThI padoThI pecypenI
MHOX€ECTBO IEUCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 5
HepaBeHCTBAa. CUCTEMBI JIMHEMHBIX
ypaBHeHu. CTapToBas AMArHOCTHUKA.
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM ITOKA3aTeIeM
Apudmernueckuit KOpeHb N-0il CTENEHH.
3 WppanronanbHble ypaBHEHHUS. 15 2
MonuTopuHrosas pabota 3a 1 noxyroaue
4 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapugmuueckue ypaBHeHHUs
5 TpuronoMeTpuyeCcKne BbIpa)KEHUS U 29 1
YpaBHEHHUS
[TocnenoBarenbHOCTH U IPOTPECCUN 10
HenpepriBabie pyakmum. [Ipon3BomaHas 20
9 [ToBTOpEeHme, 0000IICHHE, CHCTEMATH3AITUS 5 1
3Hanuil. KontponpHas pabora 3a rox
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 11 0




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
n/n MPOrpamMmbl Bcero Kontpoapueie | Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 I/ICCJ'IG,I[OBaHI:Ie GyHKIUI ¢ TOMOIIBIO 29 1
IPOM3BOTHOM
2 [TepBoOOpa3Hast 1 MHTETpAI 12 1
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHI. 14 1
Tpuronomerpuyeckne HepaBEHCTBA
4 WppanuonanbHeie, MoKa3aTeabHbIC U 24 1
norapudMuuecKre HepaBeHCTBA
KomMrnekcHbie yncina 10
HatypanbHble U 11en1ble uncia 10
CuHcTeMBbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUUECKUX 12 1
yYpaBHEHUHU
8 3amaun ¢ mapaMeTpamu 16 1
9 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AIIHS 16 )
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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