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MNOACHUTEJBHASA 3AIINCKA

VY4eOnbll Kypc «Anredpa U Havajla MATEMAaTUYECKOTO aHAIN3a» SIBISETCS OJTHUM M3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CpeHero oO1ero oopa3oBaHusi, MOCKOJIbKY, C OJHOU
CTOpPOHBI, OH O0EeCIeYMBaeT UHCTPYMEHTAIbHYIO 0a3y Il U3y4YeHUsI BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C JpPYrod CTOpPOHBI, (OPMUPYET JOTHYECKOE U aOCTpaKTHOE
MBIIIJIEHHE OO0Yy4YalolmMuXcs Ha YpOBHE, HEOOXOIMMOM JJiIi OCBOCHUS HH(DOpPMATHKH,
OOIIIECTBO3HAHUSI, UCTOPUM, CIOBECHOCTH U JIPYTUX JUCUUIUIMH. B pamkax gaHHOTO
yueOHOTO Kypca oOOydYaromiuecsi OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOMN
HAyKH, KOTopas (GOpMyIHPYET CBOU JAOCTIKEHHUS B MaTEMaTHUECKOH dopme.

VY4eOHblii Kypc anredpsl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJaJbIBaeT OCHOBY
JUTSl YCIEIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHJECHUUN Pa3BUTHsI SKOHOMUKH U OOIIECTBEHHOM KU3HU, MIO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOJIb30BATH HMX
IUTsl TajdbHEHero o0pa3oBaHus U B MOBCEJHEBHOM >XKM3HU. B TO e Bpemsi OBiaJieHHE
aOCTpakTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKLUSMHU ajireOpbl U MaTeMaTHUeCKOIo
aHaJlu3a pa3BUBACT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTD,
JOKa3blBaTh YTBEPXKACHHMS C T[OMOUIbI0 HWHIYKUMHW W PacCykJaTb JEAYKTHBHO,
HCIOJIb30BaTh 00001IEHNE U KOHKPETU3AIlHI0, aDCTparnpoBaHue U aHAJIOTHI0, GOPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone usyuenus yueOHOro Kypca «Airedpa n Hauajga MaTeMaTHUYECKOIO aHAJIN3a»
oOy4Jaroniuecs: MoJIy4aroT HOBBIM OIBIT PEIIEeHUs MPUKIAIHBIX 3a/1a4, CAMOCTOATEIbHOTO
MOCTPOEHUsI ~MaTEeMaTHYECKUX  MOJENEW pealbHbIX  CUTYyallMil, WHTepnpeTauuu
MOJIYYEHHBIX PEIICHU, 3HAKOMATCS C MPUMEpPaMU MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE, HAYKE M UCKYCCTBE, C BBIIAIOIIMMUCS MATEMaTHUYECKUMHU OTKPBITHSIMU U HX
aBTOPAMH.

VYueOHbIil kypc 00J1ajaeT 3HAYUTEILHBIM BOCIIUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIMA
peanu3yeTcs Kak 4epe3 yuyeOHbI MaTepuall, CiocOOCTBYIOIINNA (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsA, TaK M uepe3 crnenupuky ydeOHON [eATenbHOCTH, TpeOyromen
IIPOJIOJKUTEIPHOM KOHLEHTpPAlMd BHHMAaHHS, CaMOCTOSITEIbBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJyYE€HHBIN pPe3yJIbTar.

B ocHoBe Mmeronuku oOyueHusi airebpe M HadajaM MaTeMaTHUYeCKOTo aHaju3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUESHHUS.

B crpykType yueOHOro kypca «Anredpa ¥ Hadalla MAaTeMaTHYECKOTO aHaJIU3a»
BBIJICJICHBI CIEAYIOIINE COJIEPKATEIIbHO-METOANUECKHE JTUHUM: «Hucaa U BBIYUCICHUSY,
«DyHkuun U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maTeMaTrnyeckoro
aHanu3a», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATENbHO-METOIMYECKUE JIMHUU
U3Yy4yaloTCsd Ha TMPOTSHKEHUU JBYX JIeT OOydYeHHMs] Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSISA JAPYr APyra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMH M pasjaenamu. J[aHHBIA y4eOHBI Kypc SIBISIETCS WMHTEIPATUBHBIM, MOCKOJIBbKY
o0ObequHsET B cebe coJepiKaHHe HECKOJbKMX MAaTEMaTUYECKUX TUCUUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPUS, MAaTEMATUYECKUN aHAJIN3, TEOPUs MHOXKECTB, MaTeMaTHUeCKast
noruka u apyrue. [lo Mepe Toro kak oOydarommecs OBJaJ€BaIOT BCE OoJiee MIMPOKUM
MaTeMaTHYeCKUM  ammapaToM, y  HHX  [IOCJIEIOBAaTeNbHO  (opMHUpYETCS U



COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaT€MAaTHYECKYIO) MOJENb PEAJbHOW CHUTYalHH,
OPUMEHSTh 3HAHMS, TOJYyYEHHbIE NPH HM3YYCHHH YYEOHOro Kypca, JUIsl peuieHus
CaMOCTOSATENIbHO  COPMYJIMPOBAHHOM  MareMaTHYeCKOoW  3ajadd, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenpHO-MeTOUYECKass JMHUA «Yuciia U BBIUMCICHUS»  3aBepIlaeT
(dhopMHUpOBaHNE HABBIKOB HCIIONIB30BAHUSA JEHCTBUTEIBHBIX YKCEI, KOTOpOE ObUIO HA4aTo
Ha YpOBHE OCHOBHOTr0 001iero odpaszoBanusa. Ha ypoBHe cpeaHero oOiero oopa3oBaHus
0co00e BHHMMaHHUE YAEISIeTCS (POPMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYUCIICHHH,
BKJIIOYAIOIUX B C€OsI MCIIOJIb30BAHUE PA3IUYHBIX (POPM 3alHCH YHUCIIA, YMEHUE JeaTh
MPUKUJIKY, BBITOIHATh NPUOIMKEHHBIE BBIYMCIICHHS, OLIEHUBATh YHCIOBBIE BBIPAXKECHHS,
paboTaTh ¢ MaTeMaTMYECKUMH KOHCTaHTaMHU. 3HAKOMbIe OOydYalOIIMMCS MHOXKECTBa
HaTypaJbHbIX, IEJbIX, PALNUOHAJIBHBIX M JEHUCTBUTEIBHBIX YHCENl JOMOJHSIOTCS
MHO’>KECTBOM KOMILJIEKCHBIX YHCENl. B KaXIOM M3 3TUX MHOXECTB paccMaTpHUBAIOTCA
CBOMCTBEHHBIE €My ClieHM(UUYECKUE 3a]Jaul U ONEpalluu: JEJIEHUE HALENI0, ONIEpUpPOBaHHUE
OCTaTKaMH Ha MHOXECTBE LIEJbIX YHUCENI, OCOObIe CBOWCTBA palMOHAIBHBIX U
UpPpPAlMOHAJIBHBIX 4YMCEN, apu(METHUYECKHE OIepaly, a TakKe HU3BJICYEHHE KOPHS
HaTypaJbHOM  CTEIIEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucenl.  bmaromaps
IIOCJIEIOBATEIbHOMY PpACIIMPEHUIO Kpyra UCIHOJIB3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXXKHOCTSIMM UX MpPUMEHEHUS JJs pElICHUs pa3IMyHbIX 3a7ad  (opMUpyeTcs
IIPEICTABIICHUE O €IMHCTBE MAaTEMAaTHKH KaK HayKd U €€ POJM B MOCTPOCHHUU MOJEIIEH
peasbHOro MUPA, MHUPOKO UCIIOIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIIUS.

JInnus «YpaBHEHHS] U HEPABEHCTBA» PEANM3YETCsl HA MPOTSHKEHUU BCEr0 00y4YeHUs
Ha YpOBHE CpeaHero oOuero o0pa3oBaHUs, MOCKOJIBbKY B KaxaoM paszaeine [Iporpammbl
MPEAYCMOTPEHO pEUIEHUE COOTBETCTBYIOIIMX 3adad. B pesynbrate oOywaromuecs
OBJIAJICBAIOT PA3MYHBIMM METOJAMM PEIICHUS PALHUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapUPMUUECKUX U TPUTOHOMETPUUECKUX YpPABHEHHI, HEPABEHCTB W
CUCTEM, a TaKkXKe 3aJad, coJepKamux napameTpbl. [lonydeHHbIE YMEHHSI HIMPOKO
HCIOJIB3YIOTCSL IPU HCCIEN0BaHUU (YHKIUI C MOMOILIBIO MPOU3BOJHOM, NMPU pELICHUU
MPUKIAAHBIX 3a/lad W 3a/lad Ha HAaxOXKJEHWE HauOOJIBIIMX ¥ HAWMEHBIINX 3HAYCHHM
bynkuun. JlanHas conxepkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpMHpPOBAHUE
YMEHUW BBIIOJNHATH pacu€Tel 10 (QopMysinaMm, MpeoOpa3oBaHUsI PaAIMOHAIBHBIX,
UPpALMOHATIBHBIX W TPUTOHOMETPUYECKUX  BBIPAXKEHUH, a TakKe BBIPAKCHH,
COJIeprKalINX CTENEHU U JIorapu(msbl. biaronaps nsydenuto aaredGpanyeckoro Marepuana
MPOUCXOJUT JaibHeWIlIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPaKTHOTO MBIIIJICHUS
oOyuaromuxcsi, (GOPMUPYIOTCS HABBIKA JICIYKTUBHBIX PACCYXKJIECHHM, pabOThl C
CUMBOJIBHBIMH (hopMamu, MpEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE
PaBEHCTB U HepaBeHCTB. Anire0pa npeayiaraeT 3QPeKTUBHbIE HHCTPYMEHTHI IS PEIICHUS
MPaKTUYECKUX M EeCTECTBEHHO-HAYUYHBIX 3aJlay, HaIJISIAHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-MeToIMYecKas TUHUSA «DyHKIUU U rpapUKn» TECHO MeperieTaeTcs
C JpyrMMH JIMHHUAMHU Y4YeOHOro Kypca, IIOCKOJbKY B KaKOM-TO CMBICIE 3aJ1aéT
MOCJIEIOBATENbHOCTh M3Yy4YEHHs Marepuana. l3yueHwe CTeneHHOM, NO0Ka3aTelbHOM,
JorapuMUUECKOd ¥ TPUTOHOMETPUYECKMX (YHKUUN, HX CBOHCTB M TIpaduKoOB,



UCIIONIb30BaHNEe (YHKIHMM I pemieHus 3amad W3 JAPYruX YYeOHBIX MPEAMETOB H
peanbHOM KM3HU TECHO CBSI3aHO KAK C MAaTEMAaTHUYECKUM aHAJM30M, TaK M C PEHICHUEM
ypaBHeHUN M HepaBeHCTB. [Ipu 3ToM OoJbllIoE BHUMaHUE yhAeNseTcs (POPMUPOBAHUIO
yMEHUSl BBIpaXaTh (QOpPMYyJIaMH 3aBUCUMOCTH MEXIY pPa3iM4YHbIMA BEJIMYMHAMH,
UCCJIeIOBaTh TMOJIydeHHbIe (YHKIMH, CTPOUTh UX rpaduku. Martepuan 3To
COJICPKATEIIbHOW JIMHUM HAlEJEH Ha pa3BUTHE YMEHUW W HAaBBIKOB, ITO3BOJISIFOLIUX
BBIpAKaTh 3aBUCHUMOCTH MEXJYy BEIMYMHAMU B Pa3IU4YHONA (QopMe: aHATUTHYECKOM,
rpaduyeckoil u cioBecHOW. Ero m3ydenune crnocoOCTBYET pa3BUTHUIO aJrOPUTMUYECKOTO
MBIIUICHUS, CITOCOOHOCTH K 0000IICHUIO M KOHKPETU3AINH, UCITOJIH30BAHUIO aHAJIOTUH.

ConepxarenpHas jauHUs «Hadanma MaTeMaTM4ecKOro  aHajau3a»  MO3BOJSET
CYIIECTBEHHO pPAaCUIMPUTh KPYyTr KakK MaTeMaTUYeCKUX, TaK W TMPHUKIAIHBIX 3ajad,
JOCTYMHBIX OOYYalOIUMCS, TaK KaK y HUX MOSBIISETCS BO3MOXKHOCTh CTPOUTH rpaduku
CJIOKHBIX (PYHKIIMM, ONPENessaTh UX HAUOOJbIINE U HAMMEHBIINE 3HAUYCHUS, BBIUUCIATD
wiomaan GuUryp u o0bEMBI TEJ, HaXOJIUTh CKOPOCTH U YCKOPEHHs mpoleccoB. [lanHas
CoJiepKaTelibHasl JTUHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTHU MOCTPOEHUS MATEMATHYECKUX
MOJIEEN pealbHbIX CUTYAIUH, TO3BOJISIET HAXOAUTh HAUJTYUIllee PEIICHUE B MPUKIAIHBIX,
B TOM YHCJIE COLUAIbHO-3KOHOMHYECKHX, 3aJadyaxX. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpMaIbHO-
JIOTUYECKOTO U KpPEAaTUBHOTO MBIIUICHHS, (OPMHPOBAHUIO YMEHHUM pacro3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaTEMAaTUKU B HAayKe, TEXHUKE U UCKyccTBe. O0yUaromuecs y3HatoT
O BBIJIAIOIIMXCS pe3yJIbTaTax, MOJYyUYCHHBIX B XOJI€ PA3BUTHS MaTEMAaTUKU KaK HAyKH, U 00
UX aBTOpax.

ConepxaTenbHO-MeTOANYECKasT JTUHUS «MHOXECTBA U JIOTMKa» BKJIIOYAeT B ceOs
AJIEMEHTHl TEOPUM MHOXKECTB M MATEMAaTHYECKON JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIC
MPEJCTABIICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MATeMaTUKH U TMpeJjlararoT
HauOoJiee YHUBEPCAIbHBIN SI3BIK, OOBEAWHSIONIMN BCE pa3lesibl MaTeMaTUKU U €€
MPUJIOKEHUIM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUUECKUE JUCHUIUIMHBI U UX MPUIIOKECHUS B
eauHoe T1ienoe. [losToMy BaXHO JaTh BO3MOXKHOCTH OOydYaromiemMycst IOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMAaTHKU M HWCIIOJIb30BaTh €ro A
BBIPAXKEHUSI CBOMX MbICIICH. [[pyruM Ba)KHbIM MIPU3HAKOM MATEMATHUKHU KaK HAYKH CIEAYET
MPU3HATh CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAaHWW W CJIEAOBAHHE OIPEACIEHHBIM
MpaBWJIaM MOCTPOEHUSI JOKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMU MaTE€MaTH4YEeCKOU
JIOTUKHU CTIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBINUICHUS 00YYaIOIIUXCsl, TTO3BOJISIET UM
CTPOUTh CBOM pAaCCyXJCHUS Ha OCHOBE JIOTHUYECKUX TMpaBWi, (OpPMHUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yuebHOM Kypce «AnreOpa um Hadajla MaTEeMAaTHYECKOTO aHaIu3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHUS, KOTOPbIC€ MPHU3BAHBI CIIOCOOCTBOBATH
(hopMUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJICNICH peaJIbHBIX CUTYaIlUM, UCCIIEAOBAHUS dTUX
MOJIeJIel C MOMOIIBIO anmapaTta ajJire0Opbl 1 MaTeMaTHYECKOr0 aHaJIU3a, UHTEPIpeTaIlluu
MOJTYYEHHBIX PE3YyIbTAaTOB. Takue 3aaHus BIUIETEHbI B KAXIbIM U3 pa3fesioB IPOTrpaMMBl,
MOCKOJIBKY BECh MaTepuan Yy4eOHOTO Kypca IIUPOKO MCHOJB3YeTCS I PEIICHUS
OpUKIAAHBIX 3amad. [lpu pemeHun peanbHbIX NPAKTHYECKUX 3a7ad  00ydaroniuecs
Pa3BUBAIOT HAOIIOAATELHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,



MCIIOJIh30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh NpodsieMy. JlesTenbHOCTh 1o
(OpPMHPOBAHUIO HABBIKOB PEIICHHS TPHUKIAAHBIX 3aJad OPTraHM3yeTcs B IIpoliecce
M3YYCHHS BCEX TEM YUCOHOTr0 Kypca «Alredpa v Hayajaa MaTeMaTHYEeCKOTO aHAIH3ay.

Ha wm3ydeHme yueOHOro kypca «Anrebpa W Hayajga MaTEMaTHYSCKOTO aHAIIA3ay»
otBoauTCs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Heaemo), B 11 kmacce — 136
yacoB (4 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoganueckue npodu. IlpumeneHue npodei U MPOLEHTOB IS
pelIeHus TPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWM U PEANIbHON KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMu € JICWCTBUTENBHBIMU  yHclIaMd.  Monyib
JEHCTBUTENHLHOTO YKcia U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHUS, TTPABUIIA
OKPYTIJICHHS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELIEHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTYpaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHBIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHHYC M apKTaHI€HC YUCJIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LIEJBIX U APOOHO-PAIMOHAIIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorouseHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koappurmentamu. Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppauroHansHble ypaBHEHHUSI. OcHOBHBIE METO/IbI penieHus
VPPALMOHATIBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKAa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
JorapuMHUYECKUX YPaBHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.
Pemienue cucreM JIMHEWHBIX ypaBHEHHMW. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHU. Omnpenenurenb MaTpuilbl 2X2, €ro TreOMETPUYECKUN CMBICT H
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUsS, IPUMEHEHUE OIPENACIUTENS I PEIICHUS
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PeleHne npuKIagHbIX 3a4ad ¢ ITOMOLIBIO



CUCTEMBl JIMHEWHBIX ypaBHEeHHMU. lccinepoBanme MOCTPOEHHOM MOAENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJEIEH pEeaJbHONM CHUTyalud C ITOMOILIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuYHbIX O0JIacTell HayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocoObsl 3amganus ¢GyHKIUH. B3anmHO oOpaTHbIe (YHKIUU.
Komnosumus ¢ynkumii. 'padux  QyHkmum. DiaemMeHTapHbIe MpeoOpazoBaHUs
rpadukoB QyHKIIHIA.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymn yskumu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKIMU. MakCUMyMbl U MHUHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTHU4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHKUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEJIEM.

[TokazarenbHast U Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHUM.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoro aHajimsa

ITocienoBaTebHOCTH, CHOCOOBI 3aJaHUs IIOCIIEAOBATEIbLHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHBIE
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajdu3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoneuno yObiBaromast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YObIBaIOIIEH reoMeTpUUeCKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBIN POCT. Yucio €. @opmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEecCUU JUIsl  PELIEHUs pealbHBbIX —3a/ay
MPUKJIAJHOTO XapaKTepa.

HenpepoiBHble (QyHKIMM W UX cBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoiicTBa (YHKUMH HENPEepbIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PEIICHUs HEepaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPephIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIeCKui U
(bu3HYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHHUE KacaTeabHOU K TpaduKy QyHKITUH.

[IpousBogHbIE  BIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMMBbl,
MPOU3BENIEHUS, YaCTHOTO U KOMIO3UIINH (PYHKIIUH.



MHoskxecTBa H JIOTHKA

MHOX€eCTBO, olepaluyd HajJ MHOXKECTBAaMHW M WX CBoOWcTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONHUCAHUSI PEAbHBIX MPOILIECCOB W SIBJICHUM, MPU PEIICHUU 3adad U3 JIPYTrUxX
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u nensie yucna. [IpumeHeHne npu3HakoB JEIUMOCTH LIEIBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHnbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa s peneHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMBI
3alMCH KOMIUIEKCHOTO 4Hciia. ApupMeTHYEeCKHe OIepanuud C KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IIOCKOCTH.
®opmyiia Myaspa. KopHu n-oif CTeNeHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMIUIEKCHBIX YMCEI Ul pelieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJABl PELIECHUS TOKA3aTEeNbHbIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMETPaAMU.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JlacTell HAayKu U peanbHOMN
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'padpux xommosuruum Gyukmuii. ['eomerpudeckne o0pa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonpl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPaAMH.

Hcnons3oBanue rpadukoB (QYyHKIUH IS HUCCIECIOBAHHUS IPOIECCOB WU
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUW 3a7ady U3 JIPYTrUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a



[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
3KCcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0O M HAaMMEHBIIETO0  3HAYEHUH
HENpepbhIBHON (QYHKIMU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIero pELICHUS B
IPUKIAJAHBIX 3ajadax, Uil OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxIeHUS TEPBOOOPA3HBIX.

WNHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncienne
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JleiOnura.

[Ipumenenrne uWHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOLECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM,
OpoLEeAyp TpaxAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakTaHCKOW UIAECHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OyAyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHHUS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (GU3NYEeCcKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeJIOBEUYECKOW MESITEIBHOCTH, ITAloB €€
Pa3BUTUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICICHNs TIOHATU, YCTAaHABIMBATH CYIIECTBEHHbBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3OBBIBaTh  CYXICHHUS:
YTBEPAMUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAIT MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTUU;

MIPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BONPOCHl,  (UKCHPYIOUIME  MOPOTUBOpEUYHEe,  MNpodseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEA0BaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUYeCKOTO 00BEKTa, SIBICHMS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;



CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH Je(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATHh MH(POPMAITHIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMAIHMIO PA3TUYHBIX BHJIIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B pa3IUYHBIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMsI, SCHO, TOYHO, I'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJeMbl, pelaeMol 3aJauyd, BbBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpPCaJbHbIE Y4eOHbIe ACHCTBUS

Camoopranusamnus:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO PEIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGpOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT !

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnoco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUN 33]a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHWBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisirh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OOMEH MHEHU,
«MO3TOBBIE INTYPMBI» W HHBIE), BBIMNOJIHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH WICHAMHW KOMAaH[bI, OLIEHUBATH
KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kuacce oOyyarouiuiicss HOJYYUT CIEIYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOro aHaTU3a:

Yuciaa 1 BBIYUCTCHUSA:

CBOOO/IHO OIEpUPOBaTh MOHATUSMU: palMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanueckas JApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHUCIO, MHOXECTBa
PalMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOAYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOW KU3HU,

NPUMEHSTH NMPUONIMKEHHBIE BBIYMCIICHUS, TTPAaBUJIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH MOHSATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT JISl pEIIeHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBaTh MOHATHUEM: apUPMETUUECKUN KOpPEHb HATYpajbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAILHBIM ITOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHUYHBIE U
HaTypaJbHBIC JIOTApU(MBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTAa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC W apKTAHT€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,



OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEeMEHHOH,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUEeHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JICJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISl pellieHus 3a/1ay;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MATpULA, ONPEACIUTENIb MATpPULBl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA OMpeAenuTeNs 2 X 2 s BBIYUCICHHS €ro 3HAYCHMUS,
OPUMEHATH ONPEACTUTENN M PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTMPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C IOMOINBI0 MaTpUll U OIpPEACIHUTENEH,
UHTEPIIPETUPOBATH MTOJIyYE€HHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTETIEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pmMUUECKUX BbIPAKECHUM;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMHU: HPPANMOHANBHBIE, TOKAa3aTENbHBIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYECKre GOpMYIIbI TS TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKCHUI;

CcBOOOIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJayM, MCCIEA0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DYyHKIUHN U TPAPUKHU:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUH, KOMHOO3UIMUS GYyHKUUNA, Trpaduk QyHKIUY,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBanus rpaduKoB PYHKIUH;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpPUPOBATh TMOHITHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanydeckre GyHKINU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIHH, MAaKCUMYMBI U
MUHUMYMBI (pyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HaTypalbHBIM U
HENbIM TOKa3zaTeaeM, rpa@uK CTENEeHHOW (PYHKIMHM C HATypaJbHbIM U LEIbIM



nokasarenemM, rpauk KOpHs Nn-0il CTeNeHW Kak (PyHKIHMU OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh TMOHATUSMU: JUHEHHAs, KBaJpaTuyHas U JPOOHO-TMHEITHas
(GyHKUIMU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs U JorapudmMuueckas
GyHKUIMHA, UX CBOMCTBA U TrpauKH, HUCIOIb30BaTh MX TIpa@UKUA IS pEIICHUS
YPaBHCHUI;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpEEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku GYyHKOUN JJi1  HMCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
YKU3HH, BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEKY BEIMYMNHAMU;

Havana maTteMaTH4ecKOro aHajmsa:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIlasi T€OMETpUUECKasi MPOrpeccus, TMHEUHBIN 1
HKCIOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM U PEIIEHUs pEeajbHBIX 3a4ad IMPUKIATHOTO
XapakTepa;

cBOOO/IHO OTIEPUPOBATH NOHATUAMMU: MOCIIEIOBATEIIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXIACHUS MAaTeMaTHUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO ~OINEPUPOBATH TMOHATUSMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3psiBa rpaduka GyHKIHUN, aCUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OINEPUPOBATH MOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYMCIIATH [TPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINIA;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3MUECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMNEpUPOBATh  TMOHATHSIMU:  MHOXECTBO,  OINEpaluu  HaJ
MHOKECTBaMU;

UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSATUAMHU: OIpEACNICHHe, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.



K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYHUT CIICTYIONTHE
MpPEAMETHBIE PE3yJIbTAaThl IO OTACIBbHBIM T€MaM pabouyel mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yucaa 1 BBIYUCTICHUA:

CBOOOJHO OMNEpUPOBATh TMOHATUSIMHU: HATypallbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKOW (hOpMeE, BBHIMOJIHATH ApUPMETUUECKUE ONEpalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKAa3aTEJIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEW TMpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble  (OPMYJBl  JJI8  pPELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ napaMeTpaMy;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 334U,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUMN U TPAPUKU:

CTpOUTH TpadUKHd KOMMO3UIMU (PYHKIUHA C MOMOILIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJIWHATHOM IIOCKOCTH;

CBOOOIHO  OINEpPUpPOBaTh MOHATUSAMHU: TpaUKH TPUTOHOMETPUUECKHUX

(bYHKITH;



OpUMEHATh (QYHKIUWA 1T MOJCITUPOBAHUS M WCCICIOBAHUS PEATHHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCII0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHHs (DYHKIIMU HEPEPHIBHOW Ha
OTPE3KE;

WCIIOJB30BaTh NPOWU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-DKOHOMHMYECKHX, 3ajadax, I
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpollecca, 3aJaHHOro (QOopMyJol WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSIMHU: MEPBOOOpa3Has, ONpeneIEHHBIN
WHTETpajl, HaXOJUTh IEpPBOOOpa3HbIC 3JIEMEHTAPHBIX (GYHKIMHA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOJIUTh TJIOMIAIH TIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPAIa;

MMETh MPEACTAaBICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUM Ha IPUMEPE
cocTaByieHUs U PepeHITMATbHBIX YPaBHEHUN;

pelaTe NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKOIO U
bu3nuecKoro Xapakrepa, cpeacTBaMu MaTEMaTU4YECKOr0 aHaJun3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVTIACC

KoJsinyecTBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
n/n NPOrpaMMmblI Bcero Oﬂgpo‘m’m’l pﬁaKT"quK"e o0pa3oBaTesbHbIe
e padoThI padoThI pecypes
MHO0XeCTBO IECTBUTENIBbHBIX YNCET.
1 MHorousnensl. PanyoHanbHbIe ypaBHEHHUS U 24 2
HepaBeHCTBAa. CUCTEMBI TMHEHHBIX
ypaBHEHUU
2 Oynkuuu u rpapuku. CreneHHas QyHKINS C 12 1
1eJIBIM [TOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0il CTENEHH. 15 1
HppauyroHanbHbIEe ypaBHEHUS
4 [TokazarenpHast pynkmus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapugmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHeHuUs
6 TpuroHomeTpruveckne BRIPOKEHUS U 99 1
ypaBHEHUS
7 ITocenoBaTenbHOCTH U IPOTPECCUN 10 1
8 HenpepsbiBable GyHkimn. [TponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 5 9
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11 0




11 KVIACC

KoJsinyecTBO yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero KoHTpo/mHLL IipaxTiaeckue o0pa3oBaTesbHbIE
e padoThbI padoThI pecype
1 I/ICCJ'IC,I[OBaHI:Ie GYHKIHHA ¢ TOMOIIBIO 29 1
IPON3BOTHOM
2 [TepBooOpasHas u HHTETpal 12 1
3 ['paduku TPUrOHOMETPUUECKUX (PYHKIIHM. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuYecKre HEPaBeHCTBA
5 KommekcHple yncna 10
6 Harypasibabie u 1iessie yucia 10
CucreMbl palliOHATBHBIX, HPPAMOHATBEHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUU
8 3aaun ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/I@, 000011IeHHE, CHCTEMATU3ALIM 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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