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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbIit Kypc «Anredpa W Hadajga MaTeMaTHMYECKOTO aHAIMU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTPaMME CpEIHEro odumero obpa3zoBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JOTMYECKOe U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUI. OCBOCHMS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU M JPYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIl Kypc anreOpbl M Hayajl MaTeMaTUYECKOrO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh WX IS JajbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanM3a» 00ydYarIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a71ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUUECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIolel MPOJOJDKUTENIbHONM  KOHUEHTpAalUd BHUMAaHMS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Havajla MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIONINE COepKaTeIbHO-METOAMUecKue JIHUM: «Yucna
U BBIUMCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3Y4aloTCsl Ha MPOTSHKEHHH JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYeCKMX JUCHMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia U BBIYMCICHUS) 3aBEPIIAET
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUYMCICHUM, BKIIOYAIOMINX B CEOSI MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M MUPPAIMOHATBHBIX YKCEN, apu(METHIECKUE ONepalny, a TakkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX MPUMEHEHHS Ul PELICHUsS pa3iHyYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpEIHEro oOIIero o0pa30BaHMs, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHHH, HEPaBEHCTB W CHUCTEM, a TakXke 3anad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlanHast copepkarenbHas JIMHUS BKIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUIA
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJWUT  JaJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HHCTPYMEHTBI JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofep KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALINK, UCTI0JIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKIMMA, ONpeAensaTb MX HauOONbIIME W HAUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HAaWJydlllee peHIeHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pACIO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOXKEHUs B eauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrocTh OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, GOPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS DJTHX MOJENICd C TIOMOIIBI0 ammapara anreOpsl U
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAIbHBIX  MPAKTHYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B MPOIIECCe U3yUEHUs BCeX TeM yueOHOTO Kypca « Anrebpa u Havasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OOBIKHOBEHHBIE U JECATUYHBIE TPOOH, IPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [Ipumenenune apober U MPOIECHTOB s
pelIeHnsT NPUKIAAHBIX 3a1ad W3 Pa3JIMYHBIX OTpAciied 3HAHUW M PEaIbHOU
KU3HU.

JencTBuTenpHple uucia. PanvoHanpHble W HMPPALMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omepanuu ¢ JICWCTBUTENbHBIMU  4YucIaMH. Moayib
JNEUCTBUTEIBLHOTO 4HCIIa U ero cBoicTBa. IlpuOnmxEHHBIE BBIYUCICHUS,
IIPaBUJIA OKPYIJICHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ wnenbiM mnokazarenemM. bunom Herotona. HMcnons3oBanue
HOAXOAsAmer (GOopMbl  3alMUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELICHUs
NPAKTUYECKUX 3a7a4 U MIPEACTABICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHaJIBHBIM IIOKa3aTeIEM M €€ CBOMCTBA, CTEINEHb C
JNEHUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uyncna. CpoiictBa jorapudma. JlecsITUUHBIE U HATypajbHbIE
JorapupMsl.

Cunyc, KOCHHYC, TAHT€HC, KOTAHITE€HC YHMCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXKIECTBEHHBbIE INpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIIbHBIE YPABHEHHS U ypaBHEHUS-CeACTBUs. HepaBeHCTBO,
pelLIEHNE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIEJBIX U JPOOHO-PALIMOHAIBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. [[eieHne MHOro4wieHa Ha
MHOTOWIEH C oOcTtarkoM. Teopema be3y. MHorounensl ¢  LeEJIbIMU
ko3 urmentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCITOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

WppaunroHaneHbie  ypaBHeHUs.  OCHOBHBIE  METOJBI  PELICHUS
MPPALMOHAJIBHBIX YPABHEHUM.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMIEHUS OKA3ATENbHBIX
YpaBHEHUN.

[IpeoOpazoBaHue BbIpaXeHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapugmuueckue  ypaBHeHUs.  OCHOBHbIE  METOJBl  pEIICHHUS
Jorapu(pMHUUECKUX YpaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIbI. [Ipeobpa3zoBanue
TPUTOHOMETPHUECKHUX BBIPAKECHHM. Pewenne TPUTOHOMETPHUYECKHUX
YPaBHCHUU.

Pemrenue cucrem JIMHEHWHBIX ypaBHEHUW. MaTpuiia CUCTEMBI JIMHEUHBIX
ypaBHeHUH. Ormnpenenurenb MaTpUIlbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBOWCTBA, BBIYMCJICHUE €r0 3HAYECHUSA, IPUMEHEHUE ONPEACIUTENS I
pELIECHUsT CUCTEMBI JIMHEHWHBIX YypaBHEHUW. PelieHue NpuKIaIHbIX 3a1ad C
NOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHWU. lcciemoBaHne MOCTPOCHHOM
MOJENH C IOMOILBIO MAaTPULL U ONIPEAECITUTEIICH.

[TocTtpoeHne MaTeEMaTUYECKUX MOJEIEH PEATbHON CUTYallMd C TOMOUIIBIO
YpPaBHEHUHN U HEPaBEHCTB. l[puMeHEeHNE ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJlad M 3a7a4 U3 Pa3IMYHbIX 00JacTel HayKu M peajbHOU
KU3HU.

DOyHKUMU U TPpaGUKH

@yHKMsA, crnocoObl 3anaHus (yHKUMUA. B3auMHO 0OpaTHble (DYHKIMH.
Komnozunus dyukmuit. ['paduk dyHkuu. DnemeHTapHble TpeoOpa3oBaHUS
rpaguKoB QyHKIIHIA.

OO6nactb onpenenieHrs 1 MHOKECTBO 3HaUeHU GpyHkiuu. Hynu dyHkmm.
[IpomMexxyTku  3HAKOMOCTOSHCTBA.  UE€THble M HEYETHBIE  (PYHKIUU.
[lepuonuueckne  QpyHkuuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIMH.
Makcumymbl 1 MUHUMYMBbI (GyHKIIMUA. Hambomnblliee © HauMeHbIlee 3HAYCHUS
(GyHKIIUY HAa TPOMEKYTKE.

Jluneitnasi, kBagpaTuyHas U APOOHO-TMHEHHAss QYHKIUUA. DJIEeMEHTapHOE
MCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas GyHKIMS ¢ HATYypaJdbHBIM U 1EJIbIM MoKazaTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi CTeneHu Kak (PyHKIUU 0OpaTHOM
CTENIEHU C HaTYpaJbHBIM [TOKA3aTEJIEM.

[TokazaTenbHas u gorapudmuueckas pyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnons3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpPEAENIEHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

QOyHKIMOHAIbHBIE 3aBUCUMOCTH B PEalbHBIX MpolLeccaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hayaja MmaTeMaTH4ecKoro aHajamnsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCJeIoBaTeNbLHOCTEH. MeTos
MaTeMaTU4YEeCKOU WHTyKIIHH. MoHOTOHHBIE u OTpaHUYECHHbIC
[IOCJIEI0OBATENBHOCTH. VICTOpUS BOBHUKHOBEHUSI MAaTEMAaTHYECKOT0 aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.



ApudpmeTrnueckas U TreoMeTpuueckas  mporpeccuu.  beckoHeyHO
yObIBatomasi reomerpuyeckas mporpeccusi. Cymma OeCKOHEYHO YOBIBaroIIeH
F€OMETPHUUECKOM MPOrpecCuu. JIMHENHBINA U 3KCITIOHEHIUAIBHBIN POCT. YucIo e.
Q@opmysia CIOXKHBIX MPOUEHTOB. VCnonb30BaHWE MPOTPECCHM ISl PELICHUS
peanbHBIX 3aJ1a4 IPUKJIAIHOTO XapakTepa.

HemnpepriBHbIe (yHKIIMM U WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (yHKIMM HEMPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JJIsI PEIIEHUsT HEpaBeHCTB. [IprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GbyHKUMN U1 pelieHus 3a1ay.

[lepeass  w  BrOpas  mpousBogHble  (ynkuuu.  OmnpenencHue,
reoMeTpuueckuii ¥ (U3MYECKUH  CMBICT  TPOU3BOAHOM.  YpaBHEHHE
KacaTelbHOM K rpaduKy QyHKIUH.

[IpousBoanbie  anemeHTapHbIX  GyHkumit. [IpousBogHas  CymMMBlI,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIUK (DYHKIIHIA.

MHosKecTBa M JIOTMKA

MHOK€ECTBO, Onepanyyu HaJ MHOXXECTBAMHU M WX CBOMCTBA. [[narpammbl
Oiinepa—Benna. [IlpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO ammnapara JJis
ONMCAHUSl PEAJbHBIX ITPOLECCOB U SIBICHUM, NPU PELICHUU 3a4ad U3 APYTrUX
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOTO 0OBEKTA, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KUIIACC

Yuciaa v BIYUCICHUA

Hartypanbuble u wnensie uucia. [IpuMeHeHuHe NpU3HAKOB JEITUMOCTH
LEJbIX Yuces, Hanbonpmui obmmii genurens (naisee — HOJl) u HauMeHblee
obmee kpatHoe (nanee — HOK), octaTkoB 1mo Mmoyito, anroputMa EBkiauaa mis
pelIeHus 3a1a4 B UEJbIX YUCIax.

Kowmmnekcubie uncna. Anredpanueckass U TPUTOHOMETpUUYECKass (OPMBI
3aMUCU KOMIUIEKCHOrO uuciia. Apu@MeTHdyecKkue onepauud ¢ KOMIUIEKCHBIMU
yucnamu. M300pakeHne KOMIUIEKCHBIX YHMCEN Ha KOOPAMHATHOW MIIOCKOCTH.
®opmyna Myaspa. KopHu nN-ol cTeneHHM U3 KOMIUIEKCHOIO YHUCJA.
[IpumeHeHre  KOMIUIGKCHBIX  YHCEN JJis  perieHuss  (QU3UYeCKux U
reOMETPUYECKUX 33]1aY.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHHMH M HEpaBEHCTB. PaBHOCHIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.



OT1bop KOpHEW TPUTOHOMETPHUYECKHX YPAaBHEHHH C  MOMOUIBIO

TPUTOHOMETPUUECKON OKPY’KHOCTH. Pemenune TPUTOHOMETPUUECKUX
HEPaBEHCTB.

OcCHOBHbIE METOABl PELIECHUS TOKa3aTeIbHbIX M JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS] CUCTEM M COBOKYIHOCTEW pAaIlMOHAIBHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUYECKUX YPAaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHenne ypaBHEHHMM, CHUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3a/ad W 33Jad U3 pa3JudHbIX O0JacTell HAyKHM M pealbHON
KU3HH, NHTEPIPETALNS [IOJTYyYEHHBIX PE3YIbTATOB.

DOyHKUUM U TpaduKu

I'padpux kommosummu ¢yHkuuid. ['eomerpruyeckne oOpa3bl ypaBHEHHN H
HEPaBEHCTB Ha KOOPJAUHATHOM TIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'padmyeckue MeTObl pelIeHUs] ypaBHEHUN U HEpaBeHCTB. ['paduueckue
METO/IbI PELIECHNUS 3a/1a4 C IIapaMETPaAMHU.

Hcnonb3zoBanne rpa@ukoB (YHKIMA 715 UCCIENOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PELICHUH 337a4 U3 JPYTrux y4eOHBIX
IPEIMETOB U PEANIBHON KU3HH.

Havana mareMaTH4ecKOro aHajausa

[IpumeneHnre MpOM3BOIHON K MCCIIEIOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTD
U JKcTpeMymbl. HaxokneHue HaumOOJbIIEr0 M HAMMEHBIIEro 3HAaYeHUU
HETpEPHIBHON (DYHKLIUU HA OTPE3KE.

IIpuMeHeHre NPOM3BOJHOM UIsI HAXOXKIAEHUS HAWIYYILEro pELICHUs B
OPUKJIAJHBIX 3aj]adax, JUIsl ONPENETIeHUs CKOPOCTH M YCKOPEHUs IIpoliecca,
3a1aHHOTO (hOPMYJIOM Wi rpadUuKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

WNarerpan.  ['eomerpuueckuil  CMbICT  HWHTErpana.  BeruucieHue
onpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[IpumeHeHnre uHTErpana i HAXOXKJECHUS IUIOIIAJEH TIIOCKUX (QUryp H
00BEMOB r€OMETPUYECKUX TEll.

[Tpumepst pemennii qudPepeHImanbHbIX ypaBHEHUH. MaTemaTuiyeckoe
MOJIETUPOBAHUE pEAbHBIX MPOIECCOB C MNOMOUIbI0 U (epeHInaIbHbIX
YpaBHEHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamIaHCKOr0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WIMM  OOYYaIomerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOrO OOIIECTBA, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBJICHHM,
MpONEAYp TPaKIaHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAJIbHBIMH WHCTUTYTAMU B COOTBETCTBHHM C HUX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKON MIEHTUYHOCTHU, YBaXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKEHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCHUMCKONM MaTEMaTHYECKON
IIKOJIbI, WCIIOJB30BAHUE 3TUX JOCTHXKEHUN B APYTUX HAyKax, TEXHOJIOTHUSX,
chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOrO TMOBEACHMS,
CBA3AHHOIO C TNPAKTUYECKUM NPHUMEHEHUEM JOCTH)KEHMM HAyKd W
NESATEIBHOCTBI0 YYEHOTO, OCO3HAaHHWE JIMYHOIO BKJIAaJa B IOCTPOEHUE
YCTONYUBOTO OYyAYIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIIOYAsl ICTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad4, pEIICHU, PACCYXICHUM,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSA NPHUMEHSITh MaTeMAaTHUYECKHEe 3HAHHUS B
MHTEpecax 3J0poBOoro M 0Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE MHUTaHHE, CcOaTaHCHUPOBAHHBIN
PEXKUM 3aHATUNA U OTIbIXA, peryjsipHas ¢u3nuecKkas akTUBHOCTD), (PU3HUECKOE
COBEPILIEHCTBOBAHME npu 3aHSTUIX CIIOPTUBHO-03/J0POBUTEIHHOM
NS TEIbHOCTbIO;

6) TPy10BOr0 BOCIIUTAHUS:



FOTOBHOCTh K TpPYIy, OCO3HAHME ILIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnmuyHbiM  chepaM  TPO(PEeCCHOHATBLHON  ACATENHHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ NMPUIOKCHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccun W peaau3oBBIBATh COOCTBEHHBIE >KU3HCHHBIC IUIaHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO Ha TMPOTSHKCHUH BCEH >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh JKOJOTHUUYECKON KYJIbTYphl, MOHUMAHHE BIUSHUS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU U
COIIMAJILHOM Cpejbl, OCO3HaHUE TIJIO0ATBLHOrO XapakKTepa 3KOJIOTUYECKUX
po0JieM, OpHEeHTAIIMs Ha MMPUMEHEHHUE MaTeMaTHYeCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAOIIEH Cpelibl, INIAHUPOBAHHUE MTOCTYIIKOB U OILICHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsA HAyKM U OOINECTBEHHOW MPAKTHKH, ITOHUMAaHUE
MaTeMaTHYECKOM HAyKHW KakK cQepbl YeIOBEUECKON NeATeIIbHOCTH, ATAIlOB €&
pPa3BUTUSI M 3HAYMMOCTH JJISl Pa3BUTHS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK U MaTEMaTHYEeCKOM KyJIbTYpOH Kak CpPeJACTBOM IO3HAHUSI MHUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HMCCIIEIOBATEIbCKYIO JIESATEIbHOCTh
WHJIMBU]IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBbie jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHA MEXAy TMOHATUSAMHU, (DOPMYIUPOBATH
OnpeaeIeHUs HOHSTHH, YCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK
KJacCU(PUKaUMKA, OCHOBAaHMS JUIsi OO0OOLIEHUST M CpPAaBHEHHS, KpPUTEPUU
IPOBOJUMOTI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATH U  NPeoOpa3OBbIBaTh  CYKJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBIISITH ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
IpOTUBOpEYHs B PaKTax, JaHHBIX, HAOJIOICHUSIX U YTBEPKACHUSX, Mpejiaratb
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JieNaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTUH;



IIPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
YTBepXKACHUM (MpsIMbIe U OT MPOTHBHOTO), BBICTPAaWBATh apTyMEHTAIIHIO,
OPUBOJUTH TIPUMEPBl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBIOMpaTh crmoco0 pemeHus y4yeOHOM 3adaud (CpaBHHMBATh HECKOJBKO
BApUAHTOB peIIeHUs, BHIOMpaTh Haubojee MOAXOAAIHMN ¢  y4ETOM
CaMOCTOSTENIbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciienoBarejbLCKHUe JeCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMUS,
GopMynupOBaTh  BOMPOCHL, (PUKCHUpYIOIIHME MPOTHBOpEYHEe, MpodieMy,
YCTaHaBIIMBAaTh UCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTYMEHTHUPOBATH
CBOIO [TO3ULIHI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEIIBHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH  MeXAy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIHPOBATH 0000ILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
OpOBEAEHHOIO HAOJIOJIEHUS, MCCIEIOBAHUS, OIEHMBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIEHUI;

MIPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE NPOLECCA, a TAKXKE BBIABUTAThH
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanueii:

BBISIBJISITH 1epULIMTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U ISl pEUICHUS 3a]1auu;

BBIOMpAaTh  MH(GOpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
Pa3IMYHbIX BUIOB U (POPM IpeICTaBICHMUS;

CTPYKTYPUPOBATh UHPOPMALIHIO, MPEACTABIATh €€ B pa3jIMYHbIX QopMax,
WJUTIOCTPUPOBATH IpapUuecK;

OLICHUBATh HaAEKHOCTh uH(popMaIun 1o CaMOCTOSITEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE JeHCTBUS

Oo0wmenue:

BOCHPUHUMATh M  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSMH U LEISIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXkaTh CBOIO TOUKY
3pEHUS B YCTHBIX U TMCBMEHHBIX TEKCTAaX, A1aBaTh MOSCHEHUS 10 XOAY PEUICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNIbTAaT;



B X0JIe 00CYKJIeHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJieMbl, peliaeMoOi 3ajlaud, BBICKA3bIBATh WJICHM, HAIICJICHHBIE HAa TOUCK
pEIIeHUs], COMOCTABISATh CBOU CYXKJIEHUS C CYXICHHUSIMHU APYTHMX YYaCTHUKOB
uanora, 0OHapy>XKMBaTh pa3iMuue U CXOJICTBO MO3UIUH, B KOPPEKTHOU popme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh  PE3YyJbTaThl  PEIICHUS  3aJayd,  AKCIECPUMEHTA,
UCCJICIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATH (POpMAT BBICTYIUICHUS C
y4€TOM 3aJ1ay Mpe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIE YHMBeEpPCaJbHbIe YueOHbIe 1eiCTBUA

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM PELIEHUS 3aJ]aul, BHIOMpPATh CLIOCO0O peIIeHus
C y4Y€TOM HMEIOIIUXCSI PECYpPCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTHPOBATh BApHAHTHI PEHIEHUH € YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJa/JeTh HAaBBIKAMU IIO3HABATEIBHOM pediiekcun Kak OCO3HAHUs
COBEpILAEMbIX JEHCTBUM U MBICIUTEIbHBIX IPOLIECCOB, HUX PE3YJIbTaTOB,
BJIQJIETh CIIOCOOAMH CaMOINpPOBEPKU, CAMOKOHTPOJIA MpOLEcca U pe3yibTaTa
peuIeHUs MaTEMaTUYECKOH 3a1auH;

OPENBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPH PELICHUU
3a/lauyd, BHOCUTb KOPPEKTUBBI B  JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJId M YCIOBUSM, OOBACHSTH
OPUYMHBl  JTOCTHOKEHUS WM HEJOCTH)KEHHUS pe3yJbTaTOB JEATEIBbHOCTH,
HaXOAMUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEILHOCTD:

MOHUMATh W HUCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM U
UHAMBUIyaJIbHOM paOOThl MPHU pelIeHWH Y4eOHBIX 3a/Jad, NPUHUMATh LEb
COBMECTHOH N1€ATEIbHOCTH, MJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW paloTHI,
pacnpenenaTb BUIbl padoT, JOroBapuBaThes, 00CYKIaTh MPOLIECC U pe3yibTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPyNMHOBBIX (hopmax padboThl (00CyKaeHus1, 0OMEH MHEHH,
«MO3TOBBIE HITYPMB» W HWHBIE), BBIIOJHATH CBOIO dYacTb paboOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJ€HAMU KOMAaHIbI, OLIEHHBATh
KauyeCcTBO  CBOEr0  BKJaJga B  OOWMHA  TOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

HPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenuss B 10 kyacce oOyyaromuics MOITYYUT CIETYIOIIUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «Anrebpa 1 Hayalla MAaTeMaTHIeCKOT0 aHATTN3ay:

Yucia v BBIYMCJICHUSA:

CBOOOJTHO OMEPUPOBAThH MOHATHUAMHU: PAIMOHAIILHOE YUCIIO0, OECKOHEUHAas
nepuoguyeckas JpoOb, TMPOIEHTHI, HPPALUOHATBLHOE YHCIIO, MHOXECTBa
paLMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOIO YUCIIA;

MPUMEHATh APOOM W TPOLIEHTHI [JIs PEIICHUS MPUKIAIHBIX 3a]ay M3
Pa3IMYHBIX OTPACJIEN 3HAHUN U pealbHOW KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
IIPUKUJIKY U OLICHKY pE3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO OMEPUPOBATH TOHSITHEM: CTEMEHb C IEJbIM IOKa3aTelieM,
WCIIONB30BaTh MOAXOIAUIYI0 (OpMY 3aluCH JIEUCTBUTEIBHBIX YHCEN IS
pelICHUs MPAKTUYECKHUX 3a]1a4 Y MMPEICTABICHUS JaHHbBIX;

CBOOOJTHO  OMEpUpOBaTh  MOHATHEM:  apU(PMETUUYECKUM  KOPEHb
HaTypaJbHOW CTEIICHU;

CBOOOJHO  OMEpPUPOBATh TMOHATUEM: CTENEHb C  palMOHAJIbHBIM
MOKa3aTeseM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMU: Jorapup™m UHcCa, JNECATUYHBIE U
HaTypajbHbIE JIOTapU(MBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATH TMOHATUAMHU: APKCHUHYC, AapPKKOCHUHYC M apKTaHICHC
YHCIJIOBOT'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATHSAMHU:  TOXIECTBO,  ypaBHEHUE,
HEPABCHCTBO,  PAaBHOCWJIbHBICE  YpPaBHEHHS W YPaBHEHUS-CIICIICTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IUYHBIE METOJbl PEIICHHS PalMOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPAaBHEHHM, MPUMEHATb METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO OMEpPUPOBATh MOHATUSIMHU: MHOTOYJIEH OT OJHOM MEpPEMEHHOM,
MHOTOWICH C MEJbIMU KOIPPUIIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSTh
JICJICHUE MHOTIOWICHAa Ha MHOTOWIECH C OCTaTKoOM, TeopeMy be3dy u teopemy
Buera nns pemenns 3anay;

CBOOOJHO OINEpUpPOBATh MOHATUSMH: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MAaTpHUIlA, OMNPEICIUTENh MAaTPULBl 2 X 2 W €ro reoMETPUYECKUH CMBICIH,
WCIIOJIb30BaTh CBOMCTBA OMpeAesuTelis 2 X 2 1Jisl BBIYUCIEHUS €ro 3HAYCHMUS,



MIPUMEHATh ONPEIEIUTENIN I PEIICHUs CHUCTEMbl JIMHEWHBIX YPaBHEHHI,
MOJEIIUPOBATh pEAIbHbIE CUTyalldd C I[OMOIIBIO CHUCTEMBI JIMHEHHBIX
YPaBHEHUH, HCCIENOBaTh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MATPULl U
ONPENEIUTENICH, UHTEPIPETUPOBATH IIOJYYCHHBIN PE3yJIbTaT;

HCIIONIb30BaTh CBOMCTBA JCHCTBHI C KOpHAMU [UIsI TpeoOpa3oBaHUs
BBIPAKCHHU;

BBINOJHATh NPEOOPAa30BaHMsI YHUCIOBBIX BBIPAXKEHHUM, COJEpKaLIUX
CTEIIEHU C PallMOHAIBHBIM ITI0KA3aTENEM;

UCII0JIb30BaTh cBoiicTBa  JorapupmMoB I npeoOpa3oBaHus
Jorapu(MHUECKUX BBIPAKCHU;

CcBOOOHO ONEpPHUPOBATh MOHATUSIMU: UPpAIMOHATbHbBIC, TOKAa3aTeIbHbIE U
jJorapuMHUUECKUe YpaBHEHHUS, HAxOOUThb HX pPEHIEHUs C IOMOIIBIO
PAaBHOCWJIBHBIX IIEPEXOJ0B UIIM OCYLIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE  TPUTOHOMETPUYECKHUE Gopmynsl s
npeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO ONEPHPOBATH TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh HEoOXoAuMbIE (QOpPMYJbl sl PEUIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJICJIUPOBATh peaJbHbIE CHUTYallMM Ha A3bIKE alreOpbl, COCTABISTH
BBIPO)KEHMS, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJadd, HCCIIEI0BATh
HOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM alapara ajreOphl.

DYyHKIUM U TPAPUKH:

CBOOOZIHO OMNEpUpOBaTh MOHATHUAMHU: (YHKIUS, CHOCOOBI 3aJaHus
(yHKUMU, B3aUMHO OOpaTHble (QYHKUMH, KOMMO3UIUS (PYHKUUH, rpaduk
(yHKUMU, BBIIOJIHAT 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOHO OINEpPUPOBATh MOHATUSMU: 00JACTh ONPEAENICHUS 1 MHOXKECTBO
3HaYeHUN QYHKIMU, HYJIH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUPOBATh MOHATUSMU: YETHbIE M HEYETHbIE (DYHKIIMH,
nepuoanyeckne GyHKUUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI
1 MUHUMYMbI (YHKUWH, HauOoJblllee U HAaUMEHbIIee 3HaueHue (QyHKIUU Ha
IPOMEKYTKE;

cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJIbHBIM
U 1IeJIbIM MOKa3aTeseM, rpaduk cTeneHHOW GyHKIHUHA C HATYPaJIbHBIM U LETbIM
nokasaresieM, rpauk KOpHs N-0il cTeneHu Kak (QyHKIMK OOpaTHOM CTENEHU C
HaTypaJIbHbIM MOKA3aTeJeM;

ONEepUPOBAThH MOHATHAMU: JTUHEHHAs, KBaJpaTUYHasi U JPOOHO-ITMHEWHas
(YHKIIMM, BBIMOJHATH DSJIEMEHTAPHOE UCCIEJOBAHUE M TIOCTPOCHUE UX
rpauKoB;



cBOOOJHO OMEpPUPOBATh MOHIATUAMMU: TOKa3aTeIbHas U JorapupmMudeckas
(GYHKIIMH, UX CBOMCTBA M rpa(KH, UCIOJIB30BATh UX TpadUKU JJIs PEUICHHS
YPaBHCHUI;

CBOOOJTHO OMEpUPOBATh MOHSATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
oTpe/ieNieHue TPUTOHOMETPHUUECKHUX (DYHKIUI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh Tpaduku (GYHKIUH AN UCCIENOBaHUS TPOIECCOB U
3aBUCUMOCTEH MpU pElIeHUH 3374 U3 JPYruX y4eOHbIX MPEIMETOB U peaIbHON
KU3HU, BBIPAXATh POPMYJIaMH 3aBUCUMOCTU MEXY BEIMYUHAMU;

Hauvana mareMaTH4ecKOro aHaju3a:

CcBOOOHO ONEpPUPOBATh MOHATUSAMU: apuPMETHUECKas U TeOMEeTpUYeCcKas
nporpeccusi, 60eCKOHEYHO yObIBaroIIasi reoMeTpudecKasi IporpeccHsi, THHEHHBIN
U OKCHOHEHIMAIbHBIA pPOCT, (opMylia CIOXHBIX IPOIIEHTOB, HUMETh
IPECTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUH NSl PEUICHHs] pealbHBIX 3a/1a4 MPUKIATHOTO
XapakTepa;

CBOOOMHO OIEPHPOBATh TMOHSATHSAMHU: TOCIEIOBATEIIEHOCT, CIOCOOBI
3aJlaHus HOCJIEI0BATENbHOCTEH, MOHOTOHHBIE u OTrpaHUYCHHbIE
[OCJIEI0BATENbHOCTH, IOHUMAaThb OCHOBBI 3apOXJIECHUS MaTEeMaTHYeCKOIo
aHaJM3a KaK aHaJin3a OECKOHEUHO MaJIbIX;

CBOOOJHO OMEpPUPOBATh MOHATHUSMH: HENPEPHIBHBIE (YHKIMH, TOYKA
paspsiBa rpaduka GyHKIHUU, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpUpPOBaTh MOHATHEM: (PYHKIIMSI, HEIPEphIBHASI HA OTPE3KeE,
IPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a71a4;

CcBOOOMHO OMEpPUPOBATh MOHATHAMH: TEpBas W BTOpas MPOU3BOIHBIC
¢yHKUMHU, KacaTenbHas K rpaduKy QyHKINHY;

BBIUKCIIATh  MPOU3BOAHBIE CYMMBI, TIPOU3BEACHHUS, YACTHOTO W
KOMITO3UIIMU JIBYX (PYHKITUH, 3HATH MMPOU3BOAHBIC dJIEMEHTAPHBIX (DYHKIIUNA;

HCTIOJIL30BaTh T€OMETPUUECKUN U (DU3NUECKUN CMBICT TTPOU3BOIHON s
pelIeHus 3aaau.

MHoKecTBa M JIOTHKA:

CBOOOZIHO ONEpUPOBATh TMOHSATHUSIMHU: MHOXKECTBO, OIEpallMd  HaJ
MHOXECTBAMU;

UCTIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapaT JUisi  OMHCAHUs
pEabHBIX TIPOIIECCOB W SIBIICHWM, MPU PEIICHUH 3a7ad W3 IPYTHX Y4eOHBIX
MPEIMETOB,;

CBOOOJHO OMEpUPOBATH MOHATHAMU: ONpEAeNICHUuE, TeopemMa, ypaBHEeHHE-
CIIEICTBUE,  CBOMCTBO  MaTeMaTHYeCKOro  OOBEKTa,  JOKa3aTelbCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U HEPABEHCTBA.



K koniy obOyuenuss B 11 kiacce oOy4yarouuiicss MOMYYHUT CIEIYIOIINE
MpeIMEeTHBIC PE3YIbTAThI [0 OTACIBHBIM TeMaM paboyeil MporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHAIN3ay:

Yucia 1 BIYUCICHHUA:

CBOOOJHO OMEpUPOBATh TMOHATHSAMHU: HATYpaJlbHOE U IEJI0E YHCIIO,
MHO>KECTBA HATYPAJIbHBIX U LEJIBIX YHCEJI, UCIIOIb30BATh NPU3HAKH JCIIMMOCTH
nensix uyucesn, HOJ[ m HOK HarypaJbHBIX uMcesl Ui pPEIICHMs 3aj1ad,
IPUMEHATH aNroput™ EBKnnna;

CBOOOZIHO ONEpUpPOBATh IOHATHEM OCTaTKa MO MOJYJIO, 3aliChbIBAaTh
HATypaJIbHbIE YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OMEpPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEICTABISITh KOMIJIEKCHBIE YHMCIIa B alreOpandeckon u
TPUTOHOMETPUUYECKON (PopMe, BBHINOJIHATE apu(PMETUYECKUE ONepal ¢ HUMU
1 n300pakaTb Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHus U HEPaBeHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUAMH: UPPALIMOHATIBHBIE, IOKA3aTEIbHBIE U
JorapuMHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOIIBIO
PAaBHOCWIIBHBIX IIEPEXOOB;

OCYUIECTBJIATH OTOOp KOPHEW NpH PEMIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoAuMble (GOpPMYJbl s pEHIeHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh NOHATUSMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUN
U HEPaBEHCTB, PaBHOCWIbHBIE CHUCTEMbl M CHCTEMbBI-CIEACTBUS, HAXOIUTh
pELIEHUs] CHCTEMBI M COBOKYIIHOCTEH palMOHAIbHBIX, WPPALMOHAIBHBIX,
NOKa3aTeJbHbIX U JIOrapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb panuoHalIbHbIE, UppalroOHaIbHbIE, MOKa3aTelbHbIE,
gorapu(MUUECKHe MW TPUTOHOMETPUYECKHE YPAaBHEHHS M HEPaBEHCTBA,
coJiepKalire MOy U TapaMeTphl;

OPUMEHATDH rpaduuecKkrue METOIbl sl pELICHNs YPaBHEHUN U HEPABEHCTB,
a TaKXe 3aJa4 C napaMeTpamu;

MOJIENIUPOBaTh pealbHbIE CHUTyallud Ha $3bIKE aireOpbl, COCTaBIATH
BBIPAKECHHUSI, YPaBHEHHUS, HEPABEHCTBA M HX CUCTEMBI MO YCIOBUIO 33JayH,
MCCIIEIOBaTh MOCTPOCHHBIE MOJETU C HCIOJIB30BAaHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT.

DYyHKIUU U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZULIMHK (YHKIMA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU ABYX ()YHKIIMIA;



CTPOUTh TEOMETpUYECKHe O00pa3bl ypaBHEHHWH ¥ HEPABEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH,;

CBOOOJTHO OINEPUPOBATH TMOHATUSAMU: TpaduKUd TPUTOHOMETPHUUECKHUX
byHKIM;

MPUMEHATh (YHKIIUW 711 MOJICITHPOBAHUS M HWCCICAOBAHMS PEATBHBIX
ITPOLIECCOB.

Hauyana MareMaTH4ecKOro aHaJm3a:

UCIIOJIb30BaTh  MPOU3BOJAHYIO  JJisi  HccleAoBaHUs  (QYHKIMM  Ha
MOHOTOHHOCTb M 9KCTPEMYMBI;

HaxXOJIUTh HAWOOJIbIIIEE ¥ HANMEHBIIIEE 3HAYCHHS (PYHKITUU HETPEPHIBHOM
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO U1l HAXOXKIACHUS HAWIY4IIEro PEIIeHUs B
NPUKIAIHBIX, B TOM YHUCJE COLHUAJIbHO-’KOHOMHUYECKUX, 3ajadax, i
ONpeNeNeH!s] CKOPOCTH M YCKOpPEHHUs MpOLEcca, 3aJaHHOro (POpMyIJION WU
rpagukom;

CBOOOJHO OINEpUPOBaTh MNOHATUSAMU: MEPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpajl, HaxOJUTh NMEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIIUH U BBHIYUCISTH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HaXOJUTh IUIOMIAAN IJIOCKMX GUTYp M O00BEMBI TEl € TOMOIIBIO
MHTETpania,

UMETh MPEICTABICHUE O MAaTEMaTUYECKOM MOJICIIMPOBAHUM Ha IPUMEpPE
coctaBieHus nuddepeHInaIbHBIX YPaBHCHMUI;

pemaTth NpPUKIaIHbIE 3aa4l, B TOM YHCIIE€ COIMAIbHO-?)KOHOMUYECKOTO U
(u3ruecKoro xapakrepa, CpeICTBaMU MaTeEMaTUYECKOTO aHaJIU3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne  HaumenoBaHue
(uu¢posbIe)
n/ pa3aesioB U TeM Bcer  Koutpoabhn IIpakTHyeck
o0pa3oBaTe/ibH
n NMPOrpamMmsbl 0 ble padoThI ue padoTsl

ble pecypchl

MHOXeCcTBO

JEUCTBUTEIIHLHBIX

YqHCel.

1 MHoOTroWIeHbI. 24 1
PammonansHbie

ypaBHEHUS U

HEPaBEHCTBA.




CucreMsl
JIMHENHBIX
ypaBHEHUI

DyHKIUU U
rpaduKy.
Crenennas
(GyHKIUS C LEeNbIM
IoKa3aTelIeM

12

Apudmernaeckuit
KOpeHb N-0H
CTEIICHU.
Hppanuonansusie
yYpaBHEHUS

15

IToka3zaTennHas
byHKIHS.
IlokazarenpHBIC
ypaBHEHUS
Jlorapudpmuueckas
byHKIHS.
Jlorapudmmueckue
ypaBHEHUS

Tpuronomerpuyeck
Y€ BBIPAKEHUS U
ypaBHEHUS

ITocaenoBarenbpHOC
TH U IIPOrpecCuunu

10

18

22

10

HenpepriBHbIe

GyHKIHH.
[IponsBoHas

20

IToBTOpEHUE,
o0o01Ienue,
CcucreMaTru3sanus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

136




11 KIIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTesibH
ble pecypchl

Ne HaumMmeHoBaHue
n/  pa3jgesioB M TeM Becer KoHTpoibh IpakTHYecK
n NMPorpamMmbl 0 ble padoThl ue padboThbl

HUccnenosanue
GyHKIHH ¢
ITOMOIILIO
MIPOU3BOJHOMN

22 1

IT
epBooOpasHas u 12 1
UHTErpaj

I'padpuxu

TPUTOHOMETPHUUECK

uX (QyHKIHH. 14 1
Tpuronomerpuueck

Y€ HEpAaBEHCTBA

Hppanuonanbusle,
NOKa3aTeNbHbIE U

24 1
JorapupMUIECKue

HEPaBeHCTBA

K
OMIIJIEKCHBIE 10 1

qucia

HarypanbHble u
LieJIbIE YUCIIa

10 1

Cucremsl
palrOHAIbHBIX,
MPPaLMOHATIBHBIX
MIOKAa3aTeNbHbIX U
J0rapupMHUECKUX
yYpaBHEHUU

12 1

3
aJlayu C 16 1
napameTpamu

[ToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs

16 1

3HAHUU

OBIIEE KOJIMYECTBO
YACOB 10 136 9 0
[TPOI'PAMME
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