MynunnunanbHoe 001meo0pa3oBaTebHOE YUpPeKIeHHe
«Cpennsis mkoJia Ne 7 J[3ep:kunckoro paiiona Bosarorpaaa»

PACCMOTPEHO COI'JIACOBAHO YTBEPKAEHO %
Ha 3aceflaHuM Kadepsl 3amecTHTeNb AupeKkTopa o YBP  lupex’ \
€CTeCTBEHHO-MaTeMaTHUeCKUX
NpeJIMETOB : 3 %/ﬁ{//
%7/ 10.B. Monceesa \
H.H. HoBukoBa 02.09.2024 r. HpHKﬁB or 02 09 2024 . Ne119

ITpotokon Ne 1 ot 02.09 2024 r.

IPUJIOKEHUE K OCHOBHOM OBPA3OBATEJILHOM ITIPOTPAMME

CPEJJHEI'O OBHIEI'O OBPA30BAHUS
Padouas nporpamma yue0HOro Kypca «AJredpa»
(Yyriy0JieHHbIH YPOBEHbB)

Kiacce: 10

VYyeOuslii roxa; 2024/2025

PabGouas nporpamma
cocTasJieHa Ha ocHOBe KoHcTpykTOpa padounx nporpamm

r. Boarorpapn, 2024

L 43 I/I HOHOBa



VYuebHblil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOI'O aHalu3a» SIBISETCS OJHUM W3
HanOoJiee 3HAYUMBIX B MPOrpamMMe CpeaHero oOmero oOpa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ecleYnBaeT HMHCTPYMEHTAIbHYIO0 0a3zy Uil H3yYeHHs BCEX eCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHbI, (GOPMHUPYET JIOTHUYECKOE U aOCTPAKTHOE MBIIIJICHUE
o0yyaromuxcsit Ha ypOBHE, HEOOXOIUMOM JMJii OCBOCHMsS HH(POpPMATHKH, OOIIECTBO3HAHUS,
UCTOPUM, CIOBECHOCTM U JApPYyTUX JAMCUMIUIMH. B paMmkax paHHOoro y4eOHOro Kypca
oOyyaroImuecsi OBJIQJEBAIOT YHHBEPCAJIBHBIM  A3BIKOM COBPEMEHHOW HayKH, KOTopas
(dbopMynupyeT CBOU JOCTIKEHUS B MAaTEMaTHUYECKOU opme.

VYuebHblil Kypc anreOpbl M Hadajdl MaTeMaTHYeCKOro aHaju3a 3aKiIaJblBaeT OCHOBY IS
YCIIEITHOTO OBJIAJICHUSI 3aKOHAaMU (U3HWKH, XHMHH, OWOJOTHH, TTOHMMAHUS OCHOBHBIX
TEH/EHIMH pa3BUTUS HPKOHOMMKHM M OOILECTBEHHOW >KM3HU, MO3BOJIIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJIb30BaTh UX IS
JanpHeimero oOpa3oBaHUS W B TOBCEAHEBHOM >kM3HM. B TO ke Bpems oBlaaeHue
a0CTPaKTHBIMU M JIOTHYECKH CTPOTHMMH KOHCTPYKIMSMHU alNreOpbl 1 MaTEeMaTHYECKOTO aHAIIN3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTMHHOCTB, JIOKa3bIBaTh
YTBEPKIACHUSI C MTOMOIIBI0 MHAYKIMHM U paccy aaTh AeIyKTUBHO, UCIIOJIb30BATh 0000IIEHNE U
KOHKpPETH3aI1io, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpeaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone m3yuenus yuyeOHoro kypca «Anrebpa M Hayaja MaTEeMaTHYECKOTO aHAIU3a»
oOydaromuyecss MOJy4YalroT HOBBIM ONBIT PELIEHUS NPUKIAIHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHHS MAaTEeMaTHYECKUX MOJENEH pealbHbIX CUTyallud, WHTEPHPETALUU TMOIYyYEHHBIX
pelIeHni, 3HAKOMSTCA C IpUMEpaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpuUpoOJe, HaAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUAMU U UX aBTOPaMHU.

Y4eOHbIii Kypc 00JamaeT 3HAYUTEIbHBIM BOCIHTATEFHBIM TOTEHIMAIOM, KOTOPBIH
peanu3yercss Kak depe3 y4yeOHbIH MaTepuall, CIOCOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 cHnenupuky ydeOHOM  JAedTenbHOCTH, TpeOyromiei
IPOJODKUTEIPHOW  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSITEIBHOCTH, AKKYpaTHOCTH W
OTBETCTBEHHOCTH 3a MOJIy4EHHBII pe3ynbTar.

B ocHoBe Meromuku oOyueHus anreOpe M HayajaM MaTeMaTHYECKOro aHajau3a JIEKHT
JIeSITeIbHOCTHBIN MPUHIUI O0yUYEHUsI.

B crpykType yueOHOrO Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHaJIN3a) BbI/IEICHBI
CIIEIyIOIIME COJEp)KaTeIbHO-METOANYECKUE JIMHUU: «Yucna U BeIUUCIECHUA», «DyHKUMH U
rpaduku», «YpaBHEHUs U HEpaBEeHCTBa», «Hauana maremaTnyeckoro anaiuza», « MHOXXecTBa U
Joruka». Bce OCHOBHBIE cOAEpKATEIBbHO-METOAWYECKUE JIMHUM H3Y4aroTcsl Ha MNPOTSHKEHUU
JBYX JIeT OOyueHHUs Ha ypOBHE CpPEIHEro OOIIEero oO0pa30BaHHUs, €CTECTBEHHO IOTONHSS IPYT
Jpyra ¥ TIOCTETIEHHO HACHIIIAsACh HOBBIMH TE€MaMH W pasnenamu. J[aHHBIA y4eOHBIH Kypc
SBIIIETCS HWHTETPaTHBHBIM, TIOCKOJIBKY OOBEAMHAET B cede coiepaHHe HECKOIbKUX
MaTeMaTHYECKUX AUCLUUIUIMH, TaKUX Kak ainredpa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUNH aHalu3,
TEeOopusi MHOXKECTB, MaTeMaTHdeckas Jjoruka u apyrue. [lo mepe Toro kak oOydwarommecs
OBJIaJIeBalOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCJIEI0BATEIbHO
dbopMupyeTcss U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyH) MOJEIbh pealbHOM
CUTYyallH, TPUMEHATh 3HAHMA, TOJYYEeHHBIC NPH HM3YYCHUH Y4eOHOTrO Kypca, ISl perieHHs
CaMOCTOSITENIBHO C(OPMYJIMPOBAHHONW MaTeMaTHYECKOH 3ajaud, a 3aTeM HHTEpIPEeTHPOBATh
CBOH OTBeET.

CopepxarenpHo-MeTOIMYECKass  JiMHUA  «YUucia W BBIYMCIIEHHS»  3aBEpIIAET
(dbopMHpOBaHNE HABBIKOB HCIOJIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO HAa4aTo Ha
YpOBHE OCHOBHOro obuiero o0pasoBanus. Ha ypoBHe cpeanero obuiero oOpasoBaHusi ocoboe
BHUMaHHE yjaessieTcss (OpMHUPOBAHUIO HAaBBIKOB PAIlMOHAIBHBIX BBIYMCICHHUH, BKIIOYAIONINX B
ce0s MCIIONIb30BaHKME Pa3IMUYHBIX (POPM 3aMUCH YHCIIA, YMEHHE JIeNIaTh MPUKHUJIKY, BBITOIHSTH
npUOIMKEHHBIC BEIYMCIICHUS, OLICHUBATH YHCIIOBBIE BBIPAKEHHS, pab0TaTh C MATEMaTHUECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOy4YaloLIMMCS MHOXECTBAa HATypajbHbIX, LIEJbIX, PALMOHAIBHBIX U



JENCTBUTENIBHBIX YUCEN JONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX UMCeNl. B KaxxaoMm u3 aTux
MHOYECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIE €My crel(pUyIecKre 3a/1a4i U OTIepaIin: JICIICHUE
HAlleJI0, ONEepUpOBaHME OCTaTKaMM Ha MHOXECTBE IEeJbIX 4YHceld, ocoOble CBOHCTBa
paIMOHATIBHBIX M WPPAMOHAIBHBIX YHCEN, apu(METHUECKUE OIEpalny, a TaKKe M3BIICUCHUE
KOpDHS ~ HaTypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX uucen. biaronaps
MIOCJIEIOBATEIbHOMY  PACIIMPEHHIO Kpyra MCHOJB3YEeMBIX YHCEI M 3HAKOMCTBY C
BO3MOKHOCTSIMHM UX MIPUMEHEHUS JJIS PEIICHUs Pa3IUUHbIX 33734 (GOPMHUPYETCs MpeACTaBIeHUE
0 €IMHCTBE MaTEMAaTUKH KaK HayKH U €€ POJIM B IOCTPOCHUH MOJENIEN peaIbHOr0 MUpa, IUPOKO
UCTIOJIb3YIOTCSl 0000IEHHE U KOHKPETH3allHs.

Jlunus «YpaBHEHMSI U HEPABEHCTBA» peaJU3yeTcs Ha NPOTSHKEHUM Bcero oOydeHHs Ha
YpOBHE cpegHero oOmiero oOpa3oBaHUs, IOCKOJbKY B KaxaoMm paszaene [Iporpammbl
IIPElyCMOTPEHO pEIlIeHnEe COOTBETCTBYIOIIMX 3ajad. B pesynbpTate oOyuaroniyecsi OBiIaJeBarOT
pa3IMYHBIMM  METOJAMM PELICHMs] PpPalUOHAIBHBIX, HWPPALUOHAIbHBIX, IOKA3aTEIbHBIX,
JOTapuPMHUUECKUX U TPUTOHOMETPUIECKHX YPaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
cozepkaux napaMmerpsl. llogydyeHHBIE YMEHHs IIMPOKO HCIHOJB3YIOTCS IPHU HCCIEIOBaHUU
GYHKIMI ¢ TOMOIIBIO IPOU3BOAHOM, IPU PEIICHNUN MPUKIAJHBIX 3a/1a4 U 3a7a4 Ha HaX0X/IECHHE
HauOOJBIINX U HAUMEHBUINX 3HaYeHUH QyHKUuH. JlaHHas cofepkarenbHas JUHHUS BKIIOYAeT B
cebs Take (QopMHpPOBAaHME YMEHHWH BBIMONHATH pacu€Tsl 1Mo (opmynam, mpeoOpa3oBaHUs
palOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAK)KE BBIPAKEHUH,
COIepXKalUX CTeNeHn W Jorapumbl. braromaps wu3y4deHHIO anreOpandeckoro marepuaia
IOPOMCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMUPYIOTCSI HAaBbIKU JE€IYKTHUBHBIX PAcCyXICHHUH, pabOThl ¢ CUMBOJIbHBIMU
dbopmamu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB.
Anrebpa npeayaraet d3QQeKTHBHbIE HHCTPYMEHTHI JJIsl PEICHUS TPAKTHYECKUX U €CTECTBEHHO-
Hay4HBIX 3a7ja4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S13bIKAa HAYKH.

CopnepxarenbHo-MeToIMYecKass TMHUA «DYHKIMM U TpapuKU» TECHO MEPEIIeTaeTcs C
JpyTUMH  JIMHUSAMH  y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIE  3a/1aéT
[IOCJIEIOBATEIPHOCTh ~ M3Y4Y€HUs  Marepuana. l3ydeHue  CTENeHHOM, IIOKa3aTelIbHOM,
JorapupMHUECKON U TPUTOHOMETPUUECKUX (QYHKIMH, UX CBOWCTB U Irpa)MKOB, UCIOIb30BAHUE
GyHKIMI Ui penieHusl 3ajad U3 JpYyrux y4eOHBIX IMPEeIMETOB U PEaJbHOM U3HU TECHO
CBA3aHO KaK C MaTeMaTHYECKUM aHaJIU30M, TaK U C PELICHHMEM YpPaBHEHMH M HepaBeHCTB. IIpu
9TOM OOJbIIOE BHHMaHUE yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaXKaThb (QOpMyaMu
3aBUCUMOCTH MEXIy Pa3IHMYHbIMU BEJIMYMHAMH, UCCIIEOBATh MOTy4YEeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan 3TOW coAepKaTeIbHOM JMHUM HaleJIeH Ha pPa3BUTHE YMEHUH H
HaBBIKOB, MO3BOJISIOIIMX BBIPa)KaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHM B pa3iu4yHON (opme:
aHATMTUYECKOH, Tpaduueckoid © cioBecHOW. Ero wm3ydeHume CHocCOOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJICHUs, CHOCOOHOCTH K  O0OOOLIEHHI0O M KOHKPETHU3aluH,
HCIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Havama MareMaTH4ecKoro aHajln3a» MO3BOJSAET CYIIECTBEHHO
pacIIpUTh Kpyr KaK MaTeMaTHYECKHUX, TaK W MPUKIATHBIX 3a7a4, JOCTYIHBIX O00yYarouumcs,
TaK KaK y HUX MOSIBJISIETCSI BO3MOXXHOCTb CTPOUTh I'paMKH CIOXKHBIX (DYHKIMHA, ONpeAessaTh UX
HanOOJbIIME M HAUMEHBIIINE 3HAYCHHUSI, BEIYUCIATE TUIOMAAN GUTYp U OOBEMBI TEJ, HAXOIUTh
CKOPOCTM M YCKOpPEHHs npoueccoB. JlaHHas copepkaTelpHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHsI MaTEMaTUYECKUX MOJEIEN pEalbHbIX CUTyalud, IO3BOJSAET
HaxXOJWTh HAWIy4dlllee pPEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHMYECKOTO aHajlu3a CIIOCOOCTBYET pa3BUTHIO
a0CTpakTHOTO, (OPMATIBHO-IOTUYECKOTO U KPEATMBHOT'O MBINUIEHUS, (POPMUPOBAHUIO YMEHUI
pacrno3HaBaTh NPOSIBICHUS 3aKOHOB MAaTEMaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOyuaronecs
Y3HAIOT O BBIJAIOUIUXCS Pe3yJbTaTax, MOJYyUYEHHBIX B XOE Pa3BUTUS MATEMaTUKU KaK HAyKH, U
00 uX aBTOpax.



CopepxxarenbHO-MeTOIMYeCcKass NUHUS «MHOXeCTBa M JIOTMKa» BKJIIOYaeT B ceds
AJIEMEHThl TEOPUHM MHOXKECTB W MaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHBIE
MPEJICTaBICHUS] TPOHU3BIBAIOT BECh KypC IIKOIBHOM MaTeMaTWKH W TpeJylaraloT Haubosee
VHUBEPCATBHBIA SI3bIK, OOBEAMHSIONMIMNA BCE Pa3lelibl MAaTEMATHKH W €€ MPWIOKCHHH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUYECKHUE TUCLIMIUIMHBI U UX MPUJIOKEHHUS B einHoe uenoe. [loatomy
BOXHO JaTh BO3MOXKHOCTh OOYyYalomeMycs TIOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BaTh €ro sl BBIPAKEHHS CBOMX MbIcnei. [[pyrum
BKHBIM TMPHU3HAKOM MAaTEMaTHKH KaK HAyKH CJIEAyeT MPHU3HATh CBOMCTBEHHYIO €i CTPOTroCThb
000CHOBaHMI W CIIEOBaHHE OMNpEAENEHHBIM TMpaBUIaM TOCTPOCHHUS JI0Ka3aTeIbCTB.
3HAKOMCTBO C JJIEMEHTAaMU MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIUICHHUS] 00YYaroUINXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKIIEHUS HAa OCHOBE JIOTMYECKUX
paBwI, GOPMUPYET HABBIKM KPUTUICCKOTO MBITILICHUSI.

B yuebHoM kypce «Anrebpa W Hayala MaTeMaTUYECKOTO AaHAIN3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTeMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpbIe  MPHU3BaHbl  CIIOCOOCTBOBATh
(GbOpMHUPOBAHHIO HABBIKOB IOCTPOCHHSI MOJENel peanbHBIX CUTyaluid, HCCIEHOBAHUS STUX
MOZIeJIe C TIOMOIIBIO anmapara ajreOpbl W MaTeMaTHYeCKOro aHajiu3a, WHTEpIpeTaruu
MOJyYEeHHBIX pe3yNbTaToB. Takue 3aJaHus BIUIETEHbl B Ka)XAbIH U3 pa3lesioB IMPOrpaMMBI,
MMOCKOJIbKY BECh MaTepuaj Y4eOHOTO Kypca MIMPOKO HCIOIB3YeTCs JUIsl PEIICHHS MPUKIIATHBIX
3amau. [lpu pemieHHH peanbHBIX MPAKTHUYECKUX  3aqad  OOydarolluecs pa3BUBAIOT
HaOIOATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HUCIOJIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETHU3MPOBaTh Mpodiemy. JlesTenbHOCTh 1O (POPMUPOBAHUIO
HABBIKOB PEIICHUs MPUKIAIHBIX 33]]a4 OPTaHU3YETCS B MPOIIECCE U3YUCHHSI BCEX TEM YIeOHOTO
Kypca «Anredpa ¥ Hayaia MaTEMaTHYECKOTO aHalTu3ay.

Ha u3ydenune yueOHOTO Kypca «Anredpa U Hadaaa MaTeMaTHIeCKOTO aHAIM3a» OTBOJUTCS
272 ygaca: B 10 kmacce — 136 4dacoB (4 yaca B Henmeno), B 11 kmacce — 136 yacoB (4 vaca B
HEJIEINI0).



COILEPKAHUE OBYYEHUAA
10 KJIACC

Yucia v BbIYUCICHUA

Panmonansubie ynciaa. OOBIKHOBEHHBIE M JIECATUYHBIE OPOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoanueckue n1poou. [lpumenenue apodeli U MPOLEHTOB Ui PEIIeHHs MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTPACiIel 3HAHUHN U PEATbHON KU3HHU.

JeiictBuTenpHpie uncna. PanmoHanpHble W HMppalMOHAIbHBIE YHcla. ApupMeETHUECKHe
omnepaluu C JICUCTBUTEIIbHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YUCIAa M €ro CBOMCTBA.
[TpuOnk€HHbIE BBIYUCICHHUSA, MpaBWIa OKPYIJIEHHS, TPUKUIKA W OIEHKa pe3yJbTaTa
BBIYMCIICHHI.

Crenens ¢ nenbiM nokazateneM. bunom Heiorona. Mcnons3oBanue moaxoasiiei GopMsl
3aMUCH IEUCTBUTEIIBHBIX YUCEIT Il PEIICHUS] TPAKTUUYECKUX 3a/1a4 U TPE/ICTABIICHUS TAaHHBIX.

ApubmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp C panMOHAJIbHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudwm gucia. CBoticTBa Jiorapudma. JlecaTHIHbIC U HATypaTbHBIC JIOTAPUPMBL.

CuHyC, KOCUHYC, TAHI€HC, KOTAHT'€HC YHCIOBOI'O apryMeHTa. APKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHHUS M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE IIpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHMS U YpaBHEHUSI-CIIEACTBUA. HepaBeHCTBO, pellleHre HEpaBeHCTBaA.

OCHOBHBIE METOJIBI PEIICHUS IIEJIBIX U JPOOHO-PAMOHALHBIX YPABHECHUH U HEPABEHCTB.
MHorouwnessl OT OJHOM MNepeMeHHOHM. J[leleHue MHOroujgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorouwens! ¢ riensivMu kodddunuentamu. Teopema Buera.

[Tpeobpa3oBaHus YUCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTETIEHU U KOPHHU.

Uppammonansupie  ypaBHeHHs. (OCHOBHBIE METOABI  PEIICHHUS  HUPPAIMOHATBHBIX
YPaBHEHUU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPaBHEHUH.

[Ipeobpa3oBaHue BbIpaXEHHH, COEepIKALUX JTOoTrapu(pMBbI.

Jlorapudmuueckne ypaBHeHUs. (OCHOBHBIE METOIBI PEMICHUS JIOTAPHU(PMHUICSCKHX
YPaBHEHUU.

OcHoBHBIE TpUTOHOMETpUYeckne (opmynsl. IlpeoOpasoBaHue TPUTOHOMETPHUUECKUX
BbIpa)kKeHMI. PellieHne TpUroHoMeTpu4eCcKuX ypaBHEHUM.

Pemenne cucrem JIMHEWHBIX ypaBHEHUMH. MaTpuia CUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpUlbl 2X2, €ro reOMETPUYECKUM CMBICI M CBOMCTBA, BBIYHMCIEHHE €T0
3HAUCHUsI, TPUMEHEHUE ONPEACIIUTENS IJIsl PEIIeHUsI CUCTEMBI JTMHEHHBIX ypaBHeHUM. Perenue
MPUKJIAAHBIX 33/1a4 C OMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEeHUU. VccnenoBanue nmocTpoeHHOM
MOJIEJIX € TOMOIIBIO MaTPHI] ¥ OIIPEAEINUTENEH.

[TocTpoeHne MaTeMaTHUeCKHMX MOJENEN peajbHON CUTyallud C MOMOIIbI) ypaBHEHUH M
HepaBeHCTB. [IprMeHeHHe ypaBHEHHMII M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a1ady U
3aJ1a4 U3 pa3IUYHbIX 00JacTel HayKu U peanbHOMN KU3HH.

DOyHkuuM ¥ rpaguku

OyHkuus, crnocoObl 3amaHus ¢GyHkuH. B3aumuo oOpaTtHble ¢(yHKUIMU. Kommosunus
¢bynkuuii. ['paduk pyHKIHMN. DeMeHTapHbIe TPeoOpa3oBaHus TPAPUKOB (HyHKITHIA.

OO6nacTh ompeneneHuss 1 MHOKECTBO 3HaueHui QyHkuuu. Hynu ¢ynkiun. [TpomexyTku
3HAKOIIOCTOSTHCTBA. UETHBIC M HeuéTHbie (QyHKIMH. [lepuomnyeckue GyHKmuu. [TpoMexyTku
MOHOTOHHOCTH (pyHKIHMU. MakcuMyMbl 1 MHHUMYMBI (hyHKIIMU. Hanbomnbiiee U HauMeHbIIee
3HaUYCHUS PYHKIIMU HA TIPOMEKYTKE.

Jluneitnasi, kBaApaTU4HAs U IPOOHO-THHEHHAs PyHKINU. DIEeMEHTapHOE HCCIeA0BaHNe U
MOCTPOEHUE UX TPaUKOB.



Crenennas (yHKIMS ¢ HaTypaJbHbIM U LEJbIM MOKa3zaTeneM. E€ cBoiicTBa u rpaguk.
CaoiictBa M TpaduK KOpHS N-0il cTeneHW Kak (yHKIHMHA OOpaTHOW CTENEeHH C HATypaJbHBIM
IIOKAa3aTeJIEM.

[ToxazarenbHas u norapudmudeckas QyHKIMU, UX CBOWCTBA U rpaduku. Mcnoms3oBanue
rpaduKoB (pyHKIMI U1 peleHns ypaBHEeHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUYECKUX (DyHKUIUN
YKCJIOBOTO apryMEHTa.

@OyHKIIMOHAIBHBIE 3aBHCUMOCTH B PealTbHBIX MPOLIEccax U sABICHUAX. | paduku peasbHbIX
3aBUCUMOCTEN.

Hayana maTremMaTH4ecKoro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIEI0BaTENbHOCTENH. MeTo1 MaTeMaTH4eCcKOi
MHIAYKIMA. MOHOTOHHBIE M OrpaHUYEHHBIE ITOCIIENOBATEIbHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHajn3a OECKOHEYHO MaJIbIX.

Apudpmernueckass U reoMeTrpuueckas — nporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. CymMMa OECKOHEUHO yObIBaroIllel reoMeTpUYecKoil mporpeccuu.
JIMHEeNHBI M HOKCHOHEHUMAIBbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IpOrpeCCUU [UIs PELIEHHs PEAJIBHBIX 3aa4 IPUKIAJHOTO XapaKTepa.

HenpepeiBHble (yHKIMH M uX cBolcTBa. ToukM paspeiBa. ACHUMNTOTHI TpapuKOB
¢ynkuuii. CoiicTBa ()yHKIMH HENpepbIBHBIX Ha OTpe3ke. MeTox WMHTEepPBANOB AJS PELICHUs
HepaBeHCTB. [IpruMeHeHrne CBOWCTB HEMTPEPBIBHBIX (DYHKIWH ISl peIICHHs 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIMKU. OnpeaeneHue, reOMeTpUYECKUi U pu3ndecKuit
CMBICIT IPOM3BOAHOM. Y paBHEHUE KacaTeIbHOU K rpa@uKy QyHKINU.

[Tpou3BoHbIe 3neMeHTapHbIX QyHKUuMH. [Ipon3BoaHas cyMMBbI, TPOU3BEIACHUS, YACTHOTO
¥ KOMITO3UIMA (DYHKIIHH.

MHuoxecTBa M JTI0THKA

MHOXeCTBO, Onepanuu HajJ MHOXKECTBAMU U MX CBoicTBa. [luarpammsl Ditnepa—Benna.
IIpuMeHEeHnEe TEOpETUKO-MHOKECTBEHHOTO amnmnapara AJIs ONMCAHUS PEAIbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYeCKOro  OoObeKTa,  CIEICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KIIACC

Yuciia 1 BbIYUCICHUA

Hatypanbuble u nenble uucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HanOonmpImi obuwii nenurensd (nanee — HOJl) n Haumenbmee obmee kpataoe (nanee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKIIMAa 1S perieHus 3a1ad B LIEIbIX YHACIax.

KommniekcHple umncma. AnreOpandeckas W TPUTOHOMETpUYecKas (HOPMBI  3aruCcH
KOMILIEKCHOT'O 4Hcia. ApudMeTHdeckue onepauuy ¢ KOMIUIEKCHBIMM yuciamu. V3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOPJIUHATHOM MtockocTh. Popmynna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uyucha. llpuMeHeHne KOMIUIEKCHBIX 4YMCeN s peleHus (QU3MUeCKuX M
r€OMETPUYECKHX 3a]1a4.

YpaBHeHHUS M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
clenCcTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OtOop KOpHEH TPUTOHOMETPUUYECKUX YpPAaBHEHHUH C TMOMOILBIO TPUTOHOMETPUUYECKOU
OKpPYXHOCTH. PellieHne TpuroHoMeTpu4ecKux HEPABEHCTB.

OCHOBHBIE METO/bI PELICHUS TOKA3aTENbHBIX U JIOTAapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE ~ METOABl  pELIEHUS] CHUCTEM U  COBOKYIHOCTEH  pallOHAJBHBIX,
UppalMOHATIbHBIX, TOKA3aTEIbHbIX U JJOTapU(PMUUECKUX YPABHECHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.



IIpuMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMATUYECKUX 3alad U
3aJa4 M3 pa3iIMyYHbIX o0JlacTell HAayKM W pealibHOM >KM3HM, WHTEpPIpETalus IOJTyYeHHbIX
pE3yJIbTATOB.

DOyHkuuM U rpaguku

I'padux xomnosuuuu QyHkuuil. ['eomerpuueckue oOpas3sl YypaBHEHUH M HEpaBEHCTB Ha
KOOPAWHATHOW ITIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpadUKH.

['paduueckue MeTOAbI pEIICHWS ypaBHEHWH W HEPaBEHCTB. [ 'paduueckre MeToJbI
pelIeHns 3a1a4 ¢ HapaMeTpamH.

Ucnons3zoBanue rpadukoB (QyHKIUN I UCCIEIOBAHUS TMPOIECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U peallbHON KU3HH.

Hayana maTremMaTH4ecKoro aHajamsa

[TpuMeHeHHEe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxosxnenne HanOobIero ¥ HAMMEHBIIETO 3HAYCHUH HETIPEPBIBHOM (DYHKITH HA OTpEe3Ke.

IIpuMeHeHre NPOU3BOMHOM M HAXOXACHHUA HAWIYUIIEr0 PEUICHHWs B IPHUKIAIHBIX
3ajadax, IS ONpEACNICHHS CKOPOCTH M YCKOPEHHs NpoIecca, 3aJaHHOTO (GOpMyINoil wim
rpadukoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IMepBOOOpa3HBIX. [lepB0oOOpa3HBIE 3JIeMEHTAPHBIX
¢byukuuii. [IpaBuia HaxoXA€HUS IEPBOOOPA3HBIX.

Nurerpan. I'eomerpuyecknii cMbICI MHTErpaga. BerauciieHne onpeneéHHOro HHTerpaia
no ¢opmyie Hetorona-Jleitbuuna.

[IpumeHenne wHTErpana Ui HAXOXKICHHS IUIOMIANCH IUIOCKUX (HUryp ¥ 00BEMOB
reOMETPUUYECKUX TEIL.

[Tpumeps! pemennit nuddepeHnnanbHbIX ypaBHeHHNA. MaTteMaTHYecKoe MOJISIPOBaHUE
peabHBIX MPOLIECCOB C MOMOIBIO U] PepeHInaTbHBIX YPaBHEHUH.



IDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHMYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIMI VPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

JINMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3WUIUU  OOYYAroMerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OO0IIeCTBa, MPEACTAaBICHHE O MAaTEeMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SIBICHUW, MPOIEAYp TpakIaHCKOro o0O0IiecTBa
(BBIOOpHBI, OMPOCHI U APYTro€), YMEHHE B3aWMOJACWCTBOBATH C COLMAIBHBIMU WHCTHTYTaMH B
COOTBETCTBUU C X (PYHKIUSIMHU M Ha3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHPOBAHHOCTh POCCUHCKON TPAKAAHCKON MACHTUYHOCTH, YBOKEHHS K TPOIUIOMY H
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSM POCCHMCKUX
MAaTeMaTUKOB M POCCUHUCKON MaTEMAaTHYECKOW IIKOJIbI, MCIOJIb30BAaHUE 3THUX JOCTHUKECHHUU B
JIpYTHX HayKaX, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHWE JYyXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapona, Cc(HOpMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHUEM
JOCTH)KEHU HAyKu U JACSTENbHOCTBIO YUEHOIO, OCO3HAHUE JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYUBOTO OYyIyIIETO;

4) 3¢cTeTHYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHUH, pacCyXKIeHUH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acTleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

S) pu3nvyecKkoro BOCIUTAHUA:

c(hOpMHUPOBAHHOCTh YMEHHUS MMPUMEHITH MATEMATUICCKUE 3HAHUS B HHTEPECAX 3I0POBOTO
u Oe3omacHOro obpa3a >XU3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3[I0OPOBBIO (3I0pPOBOE
MUTaHKe, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/BIXA, PeryJiipHas (U3HYecKas aKTHBHOCTS ),
buznYeCcKoe COBEPIICHCTBOBAHHE MPH 3aHATHSIX CIIOPTUBHO-03JOPOBUTEIBHOM IEATENBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTBH K TPY/Iy, OCO3HAHHME LIEHHOCTU TPYIOTIO0US, HHTEPEC K PAa3NUYHBIM chepam
MpOECCUOHAIBHON JIESITEIbHOCTH, CBS3aHHBIM C MAaTEMaTHUKOW M €€ MPHIIOKEHUSIMU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun W peaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TIUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHUYeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0rMYeCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh  KOJIOTUYECKOW KYJBTYphl, IOHUMAaHHE BIUSHUS COIUAIBHO-
SKOHOMHUYECKHUX TPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBbHOM Cpeibl, OCO3HaHUE
[JI00AJIBHOTO ~ XapakTepa  9JKOJOTMYECKHMX  MpoOjeM, OpHEeHTalMs Ha  IpUMEHEHUE
MaTeMaTHYeCKUX 3HAHUN Ui pelieHus 3a7ad B 00JacTU OKPYIXKAIOIIe cpelbl, MIaHUpOBaHHE
MOCTYTIKOB M OLICHKH UX BO3MOXXHBIX TIOCIIEJCTBUN ISl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTUKH, IOHUMaHUE MaTEMaTHYECKON HayKu Kak chepsl
YEJIOBEUECKON NIEATETbHOCTH, ITAOB €€ Pa3BUTHUA M 3HAYUMOCTH /Ui PA3BUTHUS LIUBHIIM3AINHY,
OBJIaJICHHE SI3IKOM MATEMAaTHKU U MaTEeMaTHYECKOUN KyJIbTYpPOUl KaK CpeICTBOM IO3HAHUS MHUPA,
TOTOBHOCTBH OCYIIECTBIISTh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO ACITEIBHOCTh UHANBUIYAIBHO U
B IpYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIC YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS



Bba3zoBble Jloru4eckue AeiicTBUA:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBbIE NPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAy MOHATHAMH, (OpPMYyJIUpOBaTH ONpEAEICHUs MOHSATHH,
yCTaHABJIMBATh CYIICCTBEHHBIH NpPU3HAK KIACCH(PHUKAWK, OCHOBAaHUS s OOOOIIEHUS U
CPaBHEHMsI, KpUTEPUN IPOBOAUMOTIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W TPEeOOpa3OBHIBATh CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W MPOTHBOpEYHs B (paKTax,
JAHHBIX, HAOMIONEHWSIX W  YTBEPXKACHUAX, Mpeylaratb KPUTEPUM U1 BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEIYKTHUBHBIX W HWHIYKTUBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JOKa3aTelbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (MpsiMble U
OT TPOTUBHOIO), BBICTpAaUBaTh APryMEHTAIMIO, MPUBOJAUTH MPUMEPHl M KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pemieHus y4eOHOW 3amaun  (CpaBHHMBATH HECKOJBKO BapHAHTOB
pewieHus, BbIOMpaTh Hambonee NOAXOAAUIMH C YYETOM CaMOCTOSATENBHO BbIAEICHHBIX
KpUTEPUEB).

Ba3zoBrble nccienoBarenbckue 1eiCTBUA:

MCTIOJIB30BaTh BOTPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHUSA, (POPMYINPOBATH
BOINPOCHI, (UKCUPYIOIIME NPOTUBOpeUHe, MNpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(GbopMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEeKTa, SIBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCUMOCTEH MeXy 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOATENEHO (hOPMYITUPOBaTh 000OIIEHNST M BBIBOJIBI MO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IeHUs], UCCIIEI0OBAHMs], OLIEHUBATh JIOCTOBEPHOCTh MOJyUYEHHBIX Pe3yJIbTaTOB, BHIBOJOB U
000011IEeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE NPOLIECCA, a TAKKE BBIABUTATH IIPEAIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHSIX.

Padora ¢ unpopmanmeii:

BBISIBIIATH JePUIUTHI MHPOPMAIIUH, JaHHBIX, HEOOXOIUMBIX JJISi OTBETA Ha BOIIPOC U IS
pELIeHNs 3a]a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3IMYHBIX THIIOB, aHAJIW3HPOBATH,
CHUCTEMAaTH3UpOBaThb W HHTEPHPETUPOBATh MHMOPMAIMIO PpA3IMYHBIX BUAOB U (HopM
IIpeJICTaBICHMUSI;

CTPYKTYpUpOBaTh  HMHGpOpMALMIO, TMpPEJICTaBIATh €€ B  pa3IuyHbIX  (Qopmax,
WILTIOCTPUPOBATH TpadUUecKy;

OLICHUBATh HAAEKHOCTh MH(MOPMAIMM IO CaMOCTOATENBbHO  C(HOpPMYyIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHukaTHBHBIE YHHBePcAIbHbIE YUeOHbIE JelcTBUS

Oo0menue:

BOCIPUHUMATh U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSAMH H UEISIMH
06IIICHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3peH1/151 B YCTHI:IX U IIHNCBbMCHHBIX
TEeKCTax, JaBaTh TMOSCHEHHUS 1O XOAYy peHIeHHsS 3aJayd, KOMMEHTHPOBATh MOJTYYCHHBIN
pe3yJIbTaT;

B XOJIe OOCY>KICHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY O0OCYXIaeMOil TeMbl, MPOOIEeMBbl,
pemaeMoﬁ 3aJa4ul, BBICKA3bIBATh HACH, HAIICJICHHBIC Ha IIOHUCK pemeHI/m, COITOCTABJIAITH CBOU
CYXKIEHHS C CYXIEHUSIMU IPYTHX YYaCTHUKOB JHajnora, oOHapyXHBaTh Pa3IUyUe U CXOJCTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;



IIPEJCTABIIATh PE3YJbTaThl PELICHMs 3aJadM, SKCIEPUMEHTa, HCCIIECJOBAaHMs, IPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BBICTYIUICHHA C YYETOM 3agad NpPE3CHTAllMd |
0COOEHHOCTEH ay TUTOPHH.

PeryssiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM pEUIeHMs 3aJayd, BBIOMpPATh CHOCOO pelieHus ¢ y4€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SJMOIHOHAJIBHBIH HHTEJICKT:

BJIAJIETh HABBIKAMU ITO3HABATEIHHON peIIEeKCHU KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBHMA
U MBICIUTENIBHBIX TIPOLIECCOB, HUX pe3yJbTaTOB, BIAAETh CHOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3yJibTaTa pelleHns MaTeMaTHUeCKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IPHU PEIIEHUU 3aJa4yd, BHOCHUTH
KOPPEKTHBHI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, JAHHBIX, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBUSM, OOBICHATH TNPUYUHBI
JOCTYDKEHUS] WM HEAOCTWKEHHsI pPe3yJbTaTOB NESATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eSITEIBHOCTD:

MOHMMATh U MCMOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOTHI MpHU
pelieHnH Yy4yeOHBIX 3a/ay, NPUHUMATh IeIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMi0 COBMECTHOM pabOThI, paclpeaesisTh BUIbI pabOT, JOTOBApUBATHCS, OOCYXKIATh
npoliece U pe3yabTaT padoThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

yYacTBOBaTh B TPYMIIOBBIX (Gopmax paboTsl (00CYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLEHMBAaTh KayeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOAECHCTBHSL.

INPEAMETHBIE PE3YJIBTATHI

K xonuy oOyuenuss B 10 kJiacce oOyyaromiuiicsi MOJYYUT CIEAYIOUIME MpeAMETHbIE
pe3yIbTATHI TI0 OTIENBHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO Kypca «AnreOpa ¥ Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia v BbIYMCICHUSA:

CcBOOOJIHO ONEPHUPOBATH MOHATUAMU: PALIMOHAIBHOE YHCIIO0, OECKOHEYHAs MepHOoANYecKas
JIpo0b, MPOLEHTHI, UPPALUOHATIBLHOE YHCIIO, MHOKECTBA PALMOHAJBHBIX U JEHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOH M MPOLIEHTHI AJIsl PEIIEHUs IPUKIAIHBIX 3a/a4 U3 Pa3InYHbIX OTpacien
3HAaHUU U peaJIbHOU KU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCIEHUS, MPAaBWJIa OKPYIJIEHUS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIUUCIICHUN;

CBOOOZHO ONEpPUPOBATH IOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM, HCIOIb30BaTh
NOaX0AALIYI0 (OopMy 3alHMCH JEHCTBUTENbHBIX UYWCEN JUIsl PELIeHUs MPAaKTHYEeCKUX 3ajJad U
IIPE/ICTaBICHMSI JTaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOI CTENEeHH;

CBOOOJHO ONEPUPOBATH OHATHUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJIHO ONEpUpPOBATh MOHATUSAMH: Jiorapu(M 4HCIA, AECCATUYHBIE W HATypalbHbIE
JOTapuQMBbI;

CBOOOJTHO ONEpPHPOBATh MOHATHUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHT'€HC YHCIOBOTO
apryMeHTa;

OIEpUPOBATH NOHATUAMHU: APKCUHYC, ADKKOCHHYC ¥ ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHusi U HepaBeHCTBA:



CBOOOJTHO ~ ONepupoBaTh  MOHATHAMM:  TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PAaBHOCUJIbHBIE YPAaBHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCWIIBHBIEC HEPABEHCTBA;

IOPUMEHATh pa3MYHbIe METOJbl PELICHUS pPALMOHAIBHBIX M JPOOHO-pAllMOHAIBHBIX
YpPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB ISl pELICHUSI HEPaBEHCTB;

CBOOOJIHO ONEpUpPOBaTh MOHATHSAMU: MHOTOWIEH OT OJHOW MEPEeMEHHOH, MHOTOYJIEH C
HeNbIMU  KO3(QGUIUEHTAMH, KOPHHM MHOIOWIEHA, MpPHUMEHSITHh JIeJIeHHEe MHOTrOWJieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nins pemenus 3anay;

CBOOOJHO oOmepupoBaTh TMOHATUSAMHU: CHCTEMa JIMHEMHBIX YpaBHEHUI, MaTpula,
ONpENENINTENb MaTpULbl 2 X 2 W €ro IreOMETPUYECKHH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 A BBIYMCICHUS €r0 3HAYeHMs], IPUMEHATh ONPEAETUTENN Ul pelIeHUs
CUCTEMBI JIMHEWHBIX YpPaBHEHHH, MOJEIMPOBATh PEAbHBIE CUTyallUd C IOMOILBIO CHCTEMBI
JUHEHHBIX YPaBHEHMM, MCCIEIOBAaTh IIOCTPOCHHBIE MOJENM C IIOMOIIBIO MAaTpull U
OIpEIEIINTENEH, UHTEPIIPETUPOBATD ITOJIyYEHHBIN pe3ysbTarT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIs MpeoOpa30BaHUsl BhIpaXKEHU;

BBIMOJIHATh  MIPEOOpa30BaHUSl  YHMCIOBBIX  BBIPAKEHMH, COJEp)KAIUX CTENEHH C
palMOHAIBHBIM IT0KA3ATENEM;

UCMOJb30BaTh  CBOMCTBA JIOrapupMoB [UId MpeoOpazoBaHMs — JIOrapu(PMUUYECKUX
BBIPAKCHMUI;

CBOOOJTHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbIE,  TOKa3aTelbHblE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C MOMOIIBI0 PaBHOCHIIBHBIX MEPEX0/I0B
WJIM OCYILIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpUYecKne (GOpMyJbl s TpeoOpa3oBaHHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHUE, MPUMEHSITh
HEeo0Xo1uMble (GOPMYIIBI TSl pELICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIIMPOBATh PpPEANbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJaud, MCCIENOBATh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIB30BAaHUEM alnapaTa ajareopsl.

DYyHKUMH ¥ TPaPUKU:

CBOOOJTHO OTEPUPOBATH MOHATUSAMHU: (YHKIHUS, CIIOCOOBI 3aaHus (DYHKIHMH, B3aWMHO
oOpaTHble (QYHKUUH, KOMMO3ULMSA (YyHKIMHA, rpaduk (YHKLIHHU, BBINOIHATH 3J€MEHTapHbIe
npeoOpa3zoBanus rpaduKoB PyHKINH;

CBOOOJIHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHUs U MHOXKECTBO 3HAUYEHUI
¢GyHKIMH, HyIH QYHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OIEpPHUPOBATH MOHATUAMU: UYETHBIE U HEUETHbIE (YHKIMH, MEPUOIUUYECKHUE
(GYHKINUH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl W MHHUMYMBI (YHKIUH,
HauOoJIbIlIee M HAUMEHblIIee 3HaUeHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: CTENEHHAs (YHKIHS C HATYpPaJbHBIM H IEIBIM
nokasareseM, rpauk CTENeHHOM (YHKLUMU C HATypajbHBIM M LENBIM IOKa3zaTeleM, rpaduk
KOPHSI N-Oi CTENEeHM KaK (PYHKIIMH 0OpaTHOW CTENEHH C HATYpaJIbHbIM I1OKa3aTeleM;

ONEepUpOBATh MOHATHAMM: JIMHEWHas, KBaJIpaTU4Has M JpOOHO-TMHEHHas (QYyHKUUH,
BBITNIOJHATH 3JIEMEHTAPHOE UCCIIEI0OBaHUE U TOCTPOCHUE UX IPaUKoOB;

CcBOOOJIHO ONEpPHPOBATh MOHATUSAMM: IOKa3aTelbHas M Jorapupmuueckas (yHKLUUHU, UX
CBOICTBa U IpaUKH, CIOJIB30BATh UX IPa(UKH JIJIs peIIeHHs YPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMU: TPUTOHOMETPHUUECKAsi OKPYKHOCTh, OIpelesIeHUe
TPUTOHOMETPHUYECKUX (PYHKIUI YUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMHA 175 UCCIeIOBaHMs MPOLIECCOB M 3aBUCHUMOCTEH IpH
pelieHnn 3a1ad U3 APYruxX y4eOHBIX NPEIMETOB M peallbHOW JKM3HM, BBIpAXKaTh (OpMyaMu
3aBHCHUMOCTH MEKIy BEITUYMHAMU;

Havajia MmaTeMaTH4Ye€CKOI0 aHAJIM3Aa:



CBOOOJTHO OIEPUPOBATH MOHATHUAMHU: apUPMETHUECKas U TeoMEeTpUYecKas MpOrpeccus,
OeckOoHEeYHO YyObIBaroIIasi reoMeTpuyecKas Iporpeccusi, TMHEHHBINA U AKCIIOHEHIIMAJIbHBIA POCT,
(dbopMyIIa CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh MTPOTPECCUU JJIS PELLIEHUS PEAJIBHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEIOBATEIBHOCTh, CHOCOOBI  3a/laHUs
IIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIEA0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKIEHUs] MaTEMAaTHYECKOT0 aHaIM3a KaK aHalnn3a 0€CKOHEUYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMPEpBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa rpaduka
(GYHKIIUH, aCHMIITOTHI rpaduka GyHKIUH;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (PYHKILHS, HENpepblBHAs Ha OTpEe3Ke, MPUMEHSThH
CBOMCTBA HEMIPEPBIBHBIX (DYHKLUH IS pellieHHs 3a]1a4;

CBOOOJTHO ONEpPUPOBATh TMOHATHUSMHU: TiepBas W BTOpas TPOU3BOAHBIE (PYHKIWH,
KacaTenbHast K rpaQuky QpyHKINU;

BBIUUCIIATh NPOU3BOAHBIE CYMMBI, INPOU3BEICHMS, YacTHOIO W KOMIIO3UIUH JBYX
(GyHKUMH, 3HaTh TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKLUH;

MCIIOJIb30BaTh T€OMETPUUYECKUI 1 (PU3UUECKHUIM CMBICI IPOM3BOJHOMN I PELIeHus 3ajau.

MHoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEpallU HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar Ui ONMCAHMs PEAJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 33/1a4 U3 JPYTUX yUYeOHBIX IPEAMETOB;

CBOOOJITHO ONEepUpoBaTh MOHATHSMU: ONpEIENCHHe, TEOpeMa, ypaBHEHHE-CIIEACTBUE,
CBOICTBO MAaTe€MaTHYEeCKOro OO0BEKTa, JI0Ka3aTelbCTBO, PABHOCUJIbHBIE YPAaBHEHUS W
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJiacce oOydaromMiCsl TMOJNYYUT CIEAYIOUINE MpPEAMETHBIC
pe3yJabTaThl MO OTIENbHBIM TeMaM paboueil mporpaMmsel yueOHOro Kypca «AnreOpa u Havyaia
MaTE€MaTHYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OINEpPUpPOBaTh TMOHATUSIMHU: HATYpaJbHOE U 1LEJ0€ YHMCI0, MHOXKECTBa
HaTYpaJIbHBIX U LENBIX YNCEN, UCIONIb30BaTh NPU3HAKU JeIUMOCTH 1enbix uncen, HOJl u HOK
HaTypaJIbHBIX YMCEN IS PELICHMs 3a1a4, IPUMEHATh anroput™ EBkinaa;

cBOOOJIHO OMNEPUPOBATh MOHATUEM OCTaTKa MO0 MOJYJII0, 3alIUCHIBATh HATypaJbHbIE YHUCIA
B Pa3JIMYHBIX NO3ULIUOHHBIX CUCTEMAaX CUMCIICHHUS,

CBOOOJIHO ONEpUpPOBaTh MOHATHSAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
qucesl, IPeICTaB/IsITh KOMIUIEKCHbIE YHCia B aareOpanyeckoil M1 TpPUrOHOMETPUUYECKOH (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJUHATHON IIOCKOCTH.

YpaBHeHUsI M HEpaBEHCTBA:

CBO6OI[HO ONeprupoOBaThH IIOHATUAMU: HpparOHAJILHBIC, IIOKa3aTCJIbHbBIC n
norapmbMqucm/Ie HCpPaBCHCTBA, HAXOJUTb HUX PCHICHUA C TIOMOIIBIO PAaBHOCUIIBHBIX
Mepexoa0B;

OCYILIECTBIIATH OTOOP KOPHEH MPH PEIIEHNH TPUTOHOMETPHUYECKOTO YPaBHEHHUS;

CBOOOJIHO OIEPUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HE0O0X0IMMBIE (POPMYITBI TSI PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUIECKUX HEPABEHCTB;

CcBOOOJTHO ONEPUPOBATH MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUM U HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI 1 CUCTEMBI-CIIEAACTBUSI, HAXOIUTh PEILIEHUSI CUCTEMBI U COBOKYITHOCTEH
pallMOHATBHBIX, HpPpALMOHAIBHBIX, IIOKa3aTeNbHBIX M JIOTapu()MUYECKUX YpaBHEHUH U
HEPABEHCTB;

pelmaTh palMoHalbHble, HppaLUOHAIbHbIE, IOKa3aTelbHbIE, JorapuMUUecKue |
TPUTOHOMETPHUUECKHE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOIyJIN U TapaMeTphl;

IPUMEHSATH rpaduyecKre METO/Ibl ISl peIIeHUs] ypaBHEHUI U HEPABEHCTB, a TaKKe 3aJau
C IapaMeTpaMu;



MOJICJIUPOBaTh pealbHble CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIIATh BbIPAXKEHUS,
YpaBHEHHUs, HEPaBEHCTBA U MX CHCTEMbI II0 YCJIOBHIO 3aJlayM, HCCIIEIOBaTh IOCTPOCHHBIE
MO/IEJIN C UCIOIB30BAHMEM alliapara ajareopbl, UHTEPIPETUPOBATh MOTYUYEHHBINH pe3ysbTaT.

@OyHkuum 1 rpadpuku:

CTPOUTH TpaUKH KOMIO3ZULUHN (PYHKIHMHA C MOMOIIBIO JIEMEHTAPHOIO MCCIEIOBAHUS U
CBOMCTB KOMIO3HUIIUHU ABYX (DYHKIIHI;

CTPOMTh TeOMeTpuYecKkue o00pa3bl YpaBHEHUII U HEPaBEHCTB Ha KOOPIWHATHOM
IUIOCKOCTH;

cBOOOJTHO ONEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUECKUX (QYHKIIMH;

NPUMEHATH QYHKIMH IJ11 MOJCITUPOBAHMS U HCCIIEIOBAHNS PEANbHBIX TPOILIECCOB.

Hayana maTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh IPOU3BOJHYIO JUIsl HCCIENOBaHMUS (QYHKIUM HAa MOHOTOHHOCTh U
HKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIee U HAaUMEHbIlIee 3HaUeHHsI (PYHKIIMY HEPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO Uil HAXOXKJEHHUs] HAMIy4Illero peleHus B MPHUKIAIAHbIX, B
TOM YHCJE COLUAIbHO-3KOHOMHYECKHX, 3a7audax, JUIsl ONpEeNeleHHs] CKOPOCTH U YCKOPEHHS
npoiiecca, 3alaHHOro GopMyIIoi Ui rpaduKkoMm;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOpA3HAasi, ONPEAeIEHHBIN HHTETpall, HAXOIUTh
NEepBOOOpPA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mno ¢opmyine Hproorona-
JletiOaumna;

HaXOJUTh MJIOUIAIU MIIOCKUX (UTYp U 00BEMBI TE C TOMOILIBIO HHTETpaa;

UMETh NPEJCTaBICHHE O MAaTEeMAaTUYECKOM MOJEIMPOBAHMM Ha IMPUMEPE COCTABIICHUS
T depeHIMaIbHbIX YpaBHEHUH;

pemaTh MpUKJIagHbIe 33a4d, B TOM YHCIE COIHMAIbHO-YKOHOMUYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMUA MaTeMaTHUECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosanyecTBo yacos JIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jeioB U TeM K n (uudposrie)
n/n NporpamMMel Bcero OHEPOM’H” pﬁaKT"quK"e o0pa3oBaTe/bHbIE
e padoThl padoThI pecypes
MHOeCTBO IEHCTBUTENbHBIX YHCET.
1 Muorouwiensl. PanimonanbHble ypaBHEHUS U 24 1
HepaBeHCcTBa. CHCTEMBbI TMHEHHBIX
YpaBHEHUH
) @Oyukiun 1 rpaduku. CreneHHas GyHKIUS C 12 1
1[eJIBIM TIOKa3aTesleM
3 ApubmeTnueckuii KOpeHb N-0i CTETICHH. 15 1
WppaimoHanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
ypaBHEHUs
5 Jlorapudmuueckas QyHKIHS. 13 1
Jlorapudmuueckue ypaBHeHuUs
6 TpuronomeTpuyeckue BbIpaXKEHUS U 2 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH M TPOTPECCUH 10 1
8 HenpepsiBabie pynknun. [Iponssonnas 20 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aIUS 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJsunyecTBo 4yacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMmblI Bcero Kontpoatkubt HpakTiyeckue o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 HccnenoBanmne GyHKIMIA ¢ TOMOIIBIO 2 1
MPOU3BOAHOMN
2 [TepBooOpasHas u UHTETpa 12 1
3 ['paduxy TpUTOHOMETPHUYECKUX (DYHKIIUH. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppatmonansHbie, TOKa3aTENbHbBIE U 24 1
JorapuMuIecKue HEPABEHCTBA
5 KommiekcHbie yncna 10 1
6 HarypanbHble U 1iesnbie yucia 10 1
CucreMbl palioHaIbHbBIX, HPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
YpaBHEHUU
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHME, 06001IIEHNE, CHCTEMAaTH3AIUS 16 )
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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