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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BbIUMCIIEHU», «DyHKINU U rpadukn», « YpaBHEHUs U HEpaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYeHHbIC TIPU U3YYEHUH Y4eOHOro Kypca, s
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero oopazoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YUCJIOBBIC BBIpAXXEHUS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHUIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare 0OydJarmuecs OBIAAEBAIOT PAa3IMYHBIMH  METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCJIENOBAHUM (DYHKIMI ¢ TTOMOIIBIO MPOU3BOAHOM, MPU PEHICHUM MPHUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (POPMYJIAMH 3aBUCUMOCTH MEKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOU, rpaduueckoil u crmoBecHoil. Ero m3ydenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyI KaK MaTeMaTHYECKUX, TaK U NPHUKJIAJHBIX 3a/]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (hOPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM S3BIK, OOBCIUHSIONINN BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET pPAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIMPOBAHUS, KOTOPBIC IMPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yueOHOro kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
KJiacce — 136 4acoB (4 yaca B HEJIEITI0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JIECSITHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHACIaMdA.  MOynb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUH, COACPIKAIIMX CTEIICHU U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. VcciaegoBaHue TMOCTPOEHHOM MOJENIUA C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TIPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B PpEAJIBHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHWE CBOMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u Hanmenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHH C  TOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3yIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre MPOU3BOJHONW K MCCIIEJOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUI, BOCHIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUS, HHTEpEC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa30BaHUIO W
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIUMATIBLHON
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTHUS LUBUJIW3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHI
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh Haubojiee  MOAXONAIUMN ¢  y4€ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CITITAHUPOBAHHBIA SKCIEPUMEHT, UCCIIETOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
MPOBENEHHOTO  HAOJIONEHUS, UCCIENIOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIATh JA€(UUUTHI UHPOpPMALUU, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUPOBAaTh MH(POPMALIMIO, MPEJICTABIATh €€ B PA3NUYHBIX (OpMaXx,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJadyd, BbICKA3bIBaTh MHJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pEIICHUs C
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI AeSITEJIBHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbl pabOT, JAOTOBapuBaThCs, OOCYXKIaTh TMPOIECC M pe3yiabTaT paldoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Havyajla MaTeMaTUYECKOI0 aHaTU3a»:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JIpoOM M TPOLEHTHI JUIsl PEIIeHHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BATh MOAXOIALTYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEI ISl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEepUpPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
paMOHAIBHBIX yPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOIHO ONEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JIMHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BRIPAXKEHUM, COJIEPIKAIINX CTEIICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCUIIBHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXOoAumble (OpMyJIbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPapuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEX]y BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCIMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (DYHKIUHU JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (DYHKIUH, 3HATH IPOU3BOIHBIC SIIEMEHTAPHBIX (PDYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHN 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypajbHBIX M LEJbIX YMCEN, UCIOJb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJIEIM C UCIOJIb30BaHUMEM ammapara ajireOpsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oO0pa3bl YypaBHEHUW U  HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl KCCIIeIOBaHUS (YHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIporecca, 3adaHHOro (GOpMysIond WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HaXOJUTh IUIOLIA/IU TIOCKUX (UTYp U 0OBEMBI TEJ C MOMOUIBIO MHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3ngeckoro Xapakrepa, CpeAcTBaMu MaTeMaTH4YeCKOTO aHau3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
KoHTpoabHbI IpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThbI
pecypcsl
MHOX€ECTBO 1EUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanimoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuit KOpeHb N-0if CTENEHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BIpaXXeHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U TPOTPECCUH 10 1
8 HenpepoiBuble pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoasnst IpaxTHaeckhe oOpa3oBaTejibHbIE
e padoThbI padoThbI pecypeh
1 HccnenoBanue GyHKIMNA C TOMOIIBIO 99 1
IPOM3BOTHON
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduxy TpUrOHOMETPUUYECKUX (PYHKINH. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppannoHanbHble, MOKa3aTeIbHbIE H 24 1
norapuMuUecKre HEpaBeHCTBA
KommekcHbie uncia 10 1
HatypanbHble u iensle yucia 10 1
CucreMbl pariioHATBHBIX, UPPAMOHATBEHBIX
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1
ypaBHEHUNU
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 16 5
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Kontposbubie | IlpakTuyeckue | H3YIECHH
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI s
pecypchl
1 [[MHuOecTBO, onepaiy HaJ MHOKECTBaAMH 1
1 UX CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
arrapara Jijis penieHus 3a1a4y
Panunonansubie yncna. OOLIKHOBEHHEIE U
4 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE APOOH
Panumonannubie yncna. OOLIKHOBEHHEIE U
5 JECSITUUHBIE TPOOU, TPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
penieHust MPUKIaAHBIX 33729
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
perieHust TPUKJIATHBIX 3a7a9
8 JleficTBUTENbHBIC YKCla. PaliioHaabHbIE 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerndeckre onepanuu ¢ 1
JIEHCTBUTEIILHBIMU YHCIaMHU
10 Moaynb A€HCTBUTEIBHOTO YUCTIA U €70 1




CBOICTBa

11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLlOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLOHAJIbHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JNPOOHO-PaLMOHAJIbHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4wieHa Ha MHOTOWIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HensMi Kod(hGuineHTamu.
Teopema Buera

17

Pemrenne cucreM TMHENHBIX YpaBHEHUN

18

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

19

Martpuua cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUHCIIEHHUE €TI0 3HAYECHUS




21

[IpumeHeHnue onpeaenuTeNs Ui pelieHus
CHUCTEMbI JINHEHHBIX YPaBHEHU

22

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KontponbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHHUH"

25

@ynknws, crocoOsl 3a1aHus QYHKIUH.
B3anmuo o6partubie Gpynknuu. Kommosunms
byHKIUI

26

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBaHus rpagukoB GyHKIMH

27

OO6macth ornpeesieHust © MHOXECTBO
3HadeHuil pynkuuu. Hymm GyHkimm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITMH

29

MakcuMyMbl U MUHIMYMBI (DYHKITHH.
HauOosbiee 1 HanMeHbIIIEE 3HAYCHUE
(GYHKIIUU Ha IPOMEKYTKE

30

Jluneiinas, KBaApaTuyHas U JpOOHO-
TuHeHas QyHKIMH

31

DneMeHTapHOEe UCCIIEJOBaHNE U
MOCTpoeHHE IpadUKOB ATUX QyHKIUN




9J'I€M6HTapHOC HUCCICIOBAHHUEC U

32 .
MOCTpoeHUE IpadUKOB ATUX QYHKUIUN

33 Crenens ¢ 1ensIM MokasareneMm. bunom
Herorona

34 Crenens ¢ 1enbIM MokasareneM. bunom
Herorona
Crenennast GyHKIUS C HATypaIbHBIM U

35 LebIM MoKa3areneM. E€ cBoiicTBa u
rpauk

36 KonTponbnas pabora: "Crenennas
¢bynkius. E€ cBoiictBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

38 ApudpmeTrueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
CoJIep KallMX CTENEHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH,
COJIep KallMX CTENIEHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpIKAIMX CTENIEHU U KOPHU
HppaumnonaneHsle ypaBHeHNs. OCHOBHBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
HppaumnonaneHsle ypaBHeHNs. OCHOBHBIE

43 METO/Ibl PEeIIeHUs HPPALMOHATBHBIX

ypaBHEHUU




Uppanmonansueie ypaBHeHUus. OCHOBHbBIE

44 METO/bI PeIIEHUs] UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppalOHAIbHBIX YPaBHEHHUH

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH
MppaIMOHAIEHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUT
UppaMOHAIEHBIX YPaBHEHHH

48 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEILICHUH
UppaloOHAIbHBIX YPaBHEHHH
CaoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

49 Kak (YHKIIMH OOpaTHOW CTETIEeHH C
HaTypaJIbHBIM ITOKa3aTesIeM
CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEeHU

50 Kak (pyHKIIMM 0OpaTHOM CTEeneHu ¢
HaTypaJbHBIM ITOKa3aTesleM
KonTponbnas padora: "CsoiicTBa u rpaduk

o1 KOpHs N-o¥ creneHu. ppanvoHanbHbIe
ypaBHeHus"

59 CreneHsb ¢ palluOHaJIbHBIM MTOKA3aTeNIEeM U
€€ CBOICTBA

53 CreneHsb ¢ palMOHaJIbHBIM MTOKA3aTeNIeM U
€€ CBOICTBA

54 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ CBOICTBA

55 IToka3zarenbHast QyHKIM, €€ CBOICTBA U




rpaduk

Hcnonp3oBanue rpaduka GyHKIHH 115

56 . 1
peleHus ypaBHEHHHA

57 Hcnonb3oBanue rpaduxa GyHKIUM 115 1
peLIeHusl ypaBHEHU I
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

58 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

59 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
ypaBHEHUH
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
YpaBHEHUN

61 KonTponbhas padora: "[lokazarensbHast 1
¢yukuus. [TokazarenbHble ypaBHeHHS"

62 Jlorapudwm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uncna. CoiicTBa jorapudma 1

64 Jlorapudm uncna. CoiicTBa jorapudma 1

65 €CSITUYHBIE U HATypaJbHBIE JTOTapu(PMBI 1

y

66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
sorapupmbl

68 [IpeoOpa3oBanue BBIpaKEHHUN, COACPIKAIINX 1
Jorapu@msl

69 [IpeoOpa3oBaHue BRIpaKEHNU, COACPIKAIINX 1

sorapudmbl




Jlorapudmuueckas ¢pyHKIuUs, €€ CBONCTBA U

70
rpaduk

7 Jlorapudmuueckas GpyHKIus, €€ CBOHCTBA U
rpadux

79 Ncnons3oBanue rpaduka GyHKINN s
peLIeHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIMM 11
peuIeHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus.. OCHOBHBIE

74 METO/IbI PEIICHHS JIOTApU(PMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHust. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

76 METOBI peIIeHus JIorapuPMUIECKUX
YpaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUUECKUX YpaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(MUUECKUX ypaBHEHUI

79 KontponbHas pabdora: "Jlorapupmuueckas
¢bynkuus. Jlorapupmmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC

YHUCJIOBOT'O apryMCHTA




ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

82 1
YHCIOBOIO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeJieIeHue TPUTOHOMETPUYECKHIX 1
(GYHKIMI 9HACIOBOTO apryMeHTa
Tpuronomerpuveckasi OKpy>KHOCTb,

85 oTpeieNIeHuEe TPUTOHOMETPHUICCKHIX 1
(YHKIMI 9HCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

89 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

01 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPA)KCHU I

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPa)KCHU I

03 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPA)KCHU I

94 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHHUN 1

96 Pemenune TpUroHoOMETpUUECKUX YpaBHEHUI 1

97 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1




98

Pemennie TpUroHoMeTpUUECKUX YpaBHEHUN

99 Perienue TpUrOHOMETPHUECKUX ypaBHEHHUNA

100 Pemenue TpuroHOMeTpUYECKUX YPaBHCHUM
KonTponbHas pabora:

101 "TpUroHOMETpUUECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 33 TaHUS

102 ocjieqoBareapHocTeil. MeTon
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE B OTPAaHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. VicTopust aHanm3a
0ECKOHEYHO MaJbIX

104 Apudmernaeckas mporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoneuno yObIBaroIasi reoMeTpruiecKast
mporpeccus

107 Cymma OeckoHe4HO yObIBaroIien
TE€OMETPHUYECKOHN MPOTPECCHH

108 JIMHEHBIN ¥ YKCTIOHEHIMAIbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U YKCIIOHEHMAJIbHBIA POCT.
Yucno e. Dopmyia CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHue MPOTPECCUU sl peLICHUS
pealbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa

111 Kontponbnas pabora:
"[locienoBarenbHOCTH U IPOrpeccun”

112 HenpepsiBHbIe DyHKITMN ¥ UX CBOMCTBA




Touka pa3pbiBa. ACUMITOTHI IpadUKOB

113 .
byHKIMI

114 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEPBIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPaBEHCTB

117 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

118 MeTo 1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUUH 1715 petieHus 3a1a4y

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUUH 1715 petieHus 3a1a4y

121 [lepBas u BTOpas Npou3BOIHbIE PYHKLIUU

122 OnpeneneHHve, T€OMETPUUYECKHUI CMBICT
IIPOU3BOTHOM

123 OnpeneneHHVe, (bu3HYEeCKU CMBICIT
MIPOU3BOTHOM

124 VYpaBHeHHEe KacaTelbHOU K rpaduKy
byHKIII

195 VYpaBHeHHEe KacaTelbHOU K TpapuKy
byHKIIUN

126 ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKLIUI

127 [Tpoun3BoHbIE 37IeMEHTAPHBIX (DYHKITHI




HpOI/I3BO,I[HaH CYMMBI, ITIPOU3BCACHNA,

128 . 1
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIUI
129 [TpousBoiHAS CYMMBI, POU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3UIIUU (QyHKITUI
130 [TpousBoiHAs CYMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3HUIIUU (yHKITUI
131 Konrtponbnas padota: "[IponsBoanas” 1 1
132 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alus 1
3HaHuil: "YpaBHeHUs"
133 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "OyHkun"
134 Wrorosas koHTpoJIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

IIpuMeneHne MPOU3BOTHON K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeoBaHuI0 (GYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTbB M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HAaUMEHBIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxneaue HauOOoJIbIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUU Ha OTPE3Ke

10

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(byHKINU Ha OTpe3Ke

11

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(byHKINU Ha OTpE3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

13

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4IlIero pelIeHUs B
MPUKIAAHBIX 3a7a49ax

15

[Ipumenenne npou3BOIHOM ISt
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITn
rpaduxom

16

[Ipumenenne npou3BOIHOM ISt
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UK
rpadgukom




17

Kommnosumus hyHkmmi

18 Kommosurus ¢hyHKImit

19 Kommnosumus pyHkimit

20 I'eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJMHATHOMN TIJIOCKOCTH

91 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbie 3NeMEeHTapHBIX QYHKIUH.
[TpaBuna HaXOXKACHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHM.
[IpaBuia HaX0XI€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnid CMBICI
WHTEerpasa

97 Brruncnenue onpeneaéHHOro HHTerpaa
o ¢popmyne Hetotona-Jleitoauia

98 Brruncnenue onpeneiaéHHOro HHTErpaa
o ¢opmyne HproTona-JleiiOuua

29 [IpuMmeHeHne nHTEerpana Uit HaXOXKACHHUS
I0MIAaIeH TIOCKUX QUTYp

30 [TpuMeHeHHe HHTETpaIa T HaXOXICHUS
00BEMOB T€OMETPUUECKHUX TETT

31 [Tpumepsr pemenuit auddepeHImaIbHbIX

YpaBHEHUU




[Tpumeps! pemenunit auddepeHIuaIbHbIX

32 .
ypaBHEHHH
MaremaTruueckoe MOAECIUPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO
mudepeHIaTbHBIX YPAaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerprudeckue QyHKIHH, UX
CBOMCTBa U Tpaduku

36 Tpuronomerpuveckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuveckue GyHKINHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U Tpaduku
O160p KOpHEI TPUTOHOMETPHUIECKHIX

40 YPaBHEHUH € IOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

41 ypaBHEHUH C TOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 ypaBHEHUH C TOMOLIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YPaBHEHUIA ¢ TOMOIIbIO
TPUTOHOMETPHYECKON OKPYKHOCTH

Pemenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTprudeCcKuX
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponsnas pabdora: "I'paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIC METOJIBI PETICHUS
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIC METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PETICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> Jorapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METOABI PELLIEHUS
HppaLiOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/Ibl PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHaIbHBIX HEPABEHCTB
61 I'paduueckue METObI pELICHNUS
UppaloOHAIbHBIX YPaBHEHHH
62 I'paduueckue METOIbI pEeLICHHUS
MppalMOHATIbHBIX YpaBHEHUI
63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue MeTo bl peleHus
II0Ka3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTO bl peLeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'padryueckue MeToabl pemeHus
Jorapu(MHUIECKUX HEPABEHCTB
67 I'padrnueckue MeToabl pemeHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX

YpaBHEHUI




69

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHUI

70

I'padmyeckue MeToAbI pericHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'paduueckue METObI pELICHUS
[I0KAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

72

KonTponbnas padora: "UppannonanbHele,
MOKa3aTeIbHbIE U Jorapu(MudecKkue
HepaBeHcTBa"

73

KomruiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (pOpMBI 3arucu
KOMITJIEKCHOTO YHCIia

74

KomrmiekcHele uncna. AnreOpanyeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIia

75

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YU CIIaMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa




®opmyna Myaspa. Kopuu N-oii ctenenu

80 U3 KOMIUIEKCHOI'O YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEN JUIs

81 pemeHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4

82 Konrtponsnas padora: "KomriuiekcHsie
gucia"

83 HarypanbHble 1 1ienbie yncia

84 HatypanbHble u 1enbie uncna

85 [TpumeHeHne NPU3HAKOB IETUMOCTH
HEJIBIX YUCell

36 [TpumeHeHne TPU3HAKOB IETUMOCTH
HEJIBIX YUCell

87 [IpumMeHeHMne TPU3HAKOB 1€TUMOCTH
nenbrx gucen: HOJ[ m HOK

a8 [TpumMeHeHne TPU3HAKOB 1€TUMOCTH
mensix uncen: HOJ u HOK

39 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEII: OCTAaTKH 110 MOJTYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
IEJTBIX YMCEI: OCTATKH 110 MOJIYITIO
[TpumMeHeHne TPU3HAKOB IETMMOCTH

91 IEJTBIX YMCEIT: aropuT™ EBKiMaa muist
peIIeHw s 3a/1a9 B TEJTbIX YMCIIax

92 KonrtponsHas pabdora: "Teopus memnbix
gucen"

93 Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA.




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CIICACTBHUA

Cucrema 1 COBOKYTHOCTb YPaBHEHUH.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

95 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
98 COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMU4IeCcKux
ypaBHEHUH

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTTHOCTEH JIorapu(hMUIecKux
ypaBHEHUU

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3

101 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALUS TOTYIEHHBIX
pe3yIbTaToB

102 IIpumeHeHnEe CUCTEM K PELIEHUIO




MaTeMaTHYeCKUX 3ajad U 3a7a4 u3
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pe3yJIbTaToOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

103 pa3IMYHBIX 00JIacTel HAyKU U PEATbHOU
KU3HU, HHTEPIPETALUs TTOTYyUYEeHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 paloOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JTOTapUPMHUUECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHHS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 UppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu

109 HppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE YpaBHEHUS, HEPABEHCTBA
C mapameTpaMu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPaAMU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

113 Jlorapugmuueckre CUCTEMBI €




napameTpamu

114 TpUroHomMeTpuIeCKre YpaBHEHHUS C
rapameTpamu

115 Tpuronomerpuyeckne HepaBeHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
napameTpamu

116

[TocTpoenue u uccieaoBaHue
MaTeMaTUYECKUX MOJIEJIEH peabHbIX
CUTYalMi C IOMOILBIO YPAaBHEHUH C
rnapaMmeTpamu

117

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeNIel pealbHbIX
CUTyallUH C IOMOILBIO CUCTEM YPABHEHUI
C rmapamMeTpamMu

118

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIeNel peanbHbIX
CUTyallu} C IIOMOILBIO CUCTEM YPABHEHHM
C rmapamMmeTpamMu

119

KonTtponbHas pabora: "3anaun ¢

120 N
napameTpamu

121 [ToBTOpenue, 0600IIEHNE,
cUcTeMaru3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600MIIEHNE,

cucTtemMaTusanus 3HaHuil: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
123 cUCcTeMaTu3alus 3HaHui: "Y paBHEHUS.

Cucrembl ypaBHeHH "




[ToBTOpeHME, 0000MIIEHNE,

124 e n n
cucteMaTtu3aius 3Hanui: "HepaBeHcTBa

125 [ToBTOpeHue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpenHue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpeHME, 0000IIECHNE,

127 cucteMaTtusanus 3Hanuii: "[IponsBoanas u
e€ npumeHeHue"
[ToBTOpeHuE, 0000MIIEHNE,

128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,

130 cucTeMaTtu3anus 3Hanuii: "MHterpan u ero
npuMeHeHue"

131 [ToBTOpenue, 06001IIEHNE,
cucTeMaTu3anus 3HaHui: "Oynkuun"

132 [ToBTOpenue, 0600IIEHNE,
cucrtemaTtusanus 3Hanuii: "OyHkuun"

133 [ToBTOpenue, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoIpHAs paboTa

136 [ToBTOpeHmE, 00600IIEHNE,




CHUCTCMaTHU3al s 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136
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Ne ypoxka Tema Koa. | Jlara
Jac.
1aH bakt
IloBTOpenue(74.)
1 JleicTBUTEIbHBIC YUCTA. 1 01.09
2 CreneHHas QyHKIHSL. 1 01.09
3 [TokazarenbHast QyHKIIHSL. 1 03.09
4 Jlorapudmuueckas QyHKIusI. 1 03.09
5 Tpuronomerpudeckue GoOpMyIbl. 1 07.09
6 TpUroHOMETpHUUECKHE YPABHEHUSI. 1 07.09
7 Bxognasi koHTpoJIbHas1 paboTa Ne 1. 1 08.09
Tpuronomerpuuyeckue pynxkuuun(20 yacon)
8,9,10 OO6acTh OnpeIeICHNs] 1 MHOXKECTBO 3HAYCHUH 3 08,10,10.09
TPUTOHOMETPHUYCCKUX (DYHKIIHUIT
11,12,13 YeTHOCTh, HEYETHOCThD, IEPHOIUIHOCTh TPUTOHOMETPHUECKHUX 3 14,14,15.09
GYHKIMI.
14,15,16 CBOWCTBO (PYHKIMH Y=COSX U €€ Ipa(uK. 3 15,17,17.09
17,18,19 CBo#cTBO (BYHKIMHU Y= SINX 1 ee rpaduK. 3 21,21,22.09
20.21 CaoiicTBa 1 rpaduku GyHKIMH y=tgX u y=CtgX . 2 22,24.09
22,23,24 OOpaTHble TPUTOHOMETpHUYECKUe QYHKIINH. 3 24,28,28.09
25,26 Ypok 0600111eHNS U CHCTeMaTU3alluy 3HaHU| 2 29,29.09
27 Konumponsnas paboma Ne 1 no meme: 1 01.10
«Tpuzonomempuueckue ghynkyuuy
IoBTOpenu (3 4.)
28 [TapannensHOCTh NPSIMBIX M TUIOCKOCTEH 1 01.11
29 [leprieHIMKYISIPHOCTH MPSIMBIX U MJIOCKOCTEH 1 01.11
30 MHOTOTrpaHHUKH 1 02.11
I'n1aBa V. MeTtoa koopauHaT B npoctpanctie. JIBu:kenue.(15 4.)
$1 KoopanHAaTBI TOYKH U KOOPAMHATHI BeKTOpa(4 4.)
31 [TpssMoyTOBbHAS CHICTEMa KOOPJMHAT B IIPOCTPAHCTBE 1 02.11
32 KoopauHaTs!l BekTOpa. 1 08.11
CBs13b My KOOPJIMHATAMU BEKTOPOB M KOOPAMHATAMH TOYECK
33 [Tpocreiimme 3aaun B KOOpIUHATAX 1 08.11




34 Vpasrenue chepbl 1 09.11
$2 CxajsipHoe npousBejieHHe BeKTOpoB (6 4.)
35 Yromn Mexy BEKTOpamMu 1 09.11
36 CkansipHoe MPOU3BEJICHUE BEKTOPOB 1 1111
37,38 BhIuncieHre yriioB MeK 1y NPSIMBIMU U TUIOCKOCTSIMH 2 11,1511
39,40 YpaBHEHHE IIIOCKOCTH 2 15,16.11
$3 IBnxenne (3 4.)
41 LlenTpanpHasi, oceBasi M 3epKajbHAsi CAMMETPUHU 1 16.11
42 [TapasuienpHblii IEpEeHOC 1 18.11
43 ITpeobpazoBanus 11o100us 1 18.11
44 KontponsHas padora No 3 «MeToa KOOpAMHAT B IpocTpaHcTBe» | 1 22.11
45 3aueT Ne 3 «MeToa KOOpAUHAT B IPOCTPAHCTBE» 1 22.11
IIpousBonHasi u ee reomeTpruueckuii cMbic (20uacos.)
46,47,48 IIpon3zBoHasl. 3 22,26,26.10
49,50,51 [Tpon3BoHas cTeneHHOH QyHKITUH. 3 27,27.10,9.11
52,53,54 [TpaBwia quddepeHIUPOBAHHUS. 3 09,10,10.11
55,56,57,58 | IIpon3BogHBIE HEKOTOPHIX AIEMEHTAPHBIX (DYHKIIHIA. 4 12,12,16,16.11
59,60,61,62 ['eomMeTpHUYeCcKUii CMBICI POU3BOTHOM. 4 17,17,19,19.11
63,64 Ypok 0600111eH s U CCTeMaTU3alluy 3HaHUH 2 23,23.11
65 Koumponvnas paboma Ne 2 no meme: 1 24.11
"IIpouseoonasn u ee 2eomempuueckuil cmoica'’
IIpuMeHeHre NPOU3BOAHOM K HCCJIeI0BAHUIO QyHKIMHT
(18uacoB)
66,67 Bospacranve n yosiBaHUE QYHKITHH. 2 23,23.11
68,69,70 DKCTpeMyMbl QYHKITHH. 3 25,25,29.11
71,72,73,74 | IlpuMeHeHHE IPOM3BOTHON K IOCTPOCHUIO TpadUKOB (PYHKITHIA.. 4 29,30,30,02.12




75,76,77 HauGonbIiee v HanMeHbIlee 3HaYeHHE QYHKIINU. 3 02,06,06.12
78,79,80 BrimykiiocTs rpaduka GyHKIHMA, TOYKH TIeperuoa. 3 07,07,09.12
81,82 Ypok 00001IeHNS U CHCTeMAaTU3alluY 3HAHUH 2 09,13.12.
83 Konmponsnaa paboma Ne 3 no meme:" Ilpumenenue 1 13.12
MPOU3BOJIHON K MCCJIEIOBAHUI0 QYHKIIMH «
I'maga VI Huaunap, konyc u map (17 4.)
$1 Hnamuap(3 4.)
84 ITonsiTHe UIMHApA 1 14.12
85,86 [Tnomnia e MOBEPXHOCTH IMIMHIPA 2 14,16.12
$1 Konyc(4 4.)
87 [TonsiTHie KOHYCA. 1 16.12
88,89 [Tnomane MOBEPXHOCTH KOHYCA. 2 20,20.12
90,91 Y cedeHHBIH KOHYC. 2 21,21.12
$1 Cdepa(7 4.)
92 Cdepa u map. 1 23.12
93 B3anMHoe pacnosioxkeHue cepbl U MIOCKOCTH. 1 10.01
94 Kacarenbnas miiockocts k cdepe. [Tnomans chepsr. 1 10.01
95 B3aumHoe pacnosnoxenue chepsl U IpsIMOH. 1 11.01
96 Cdepa BrincanHas B IMIMHAPUYECKYIO U KOHUYECKYIO 1 11.01
TIOBEPXHOCTb.
97 CeueHus IWIMHAPUYECKON TOBEPXHOCTH. 1 13.01
98 CedeHus: KOHMYECKOW TTOBEPXHOCTH 1 13.01
99 Konrponsnas padora No 1 «{umuaap. Konyc.llapy 1 17.01
100 3auet « {ununap. Konyc.Ilapy» 1 17.01
Hurerpas (17 yacoB)
101,102 ITepBooOpa3Hasl. 2 18,18.01
103,104 [TpaBuiia HaX0XkJIeHHUsI IEPBOOOPA3HBIX. 2 20,20.01
105- 107 [Tnomans KpUBOJWHEHHON Tparelnu U HHTETPall. 3 24,24,25.01
108 Brlunciaenue uHTerpanos. 2 25,27.01
109-111 Brruncnenue miomniaeil Guryp ¢ noMouis0 HHTErpaioB. 3 27,31,31.01
112,113 [TpuMeHeHrne POU3BOTHON MHTErpaia K PEHICHUIO IPAKTHIECKUX | 2 01,01.02

3aga4d




114,115 Ypok 00001IeHNS ¥ CUCTEMATHU3AIH 3HAHUS 2 03,03.02
116 Koumponvnan pabomaNe 4 no meme:""Unumezpan" 1 07.02
Komounnaropuka(13 yacon)
117,118 ITpaBuso npoun3BeeHUsI. 2 07,08.02
119,120 ITepecTaHOBKH. 2 08,10.02
121,122 Pasmernienus. 2 10,14.02
123,124 CoueTaHus U UX CBOKICTBA. 2 14,15.02
125,126 Burom HeroroHa. 2 15,17.02
127,128 Ypok 0000IIeHNS ¥ CUCTEMATHU3AIMH 3HAHUS 2 17,21.02
129 Konmponvnaa pabomaNe 5 no meme:" Komounamopura " 1 21.02
JJieMeHThI TeopuM BepossiTHOCTel (13 yacos)
130 CoObITHSI. 1 22.02
131,132 KomOunanust coowrtuii. [IpoTHBONOI0KHOE COOBITHE. 2 22,28.02
133,134 BeposTHOCTh COOBITHSI. 2 28,01.03
135,136 CJ10’)KeHHE BEPOSITHOCTEH. 2 01.03.03
137,138 He3aBucumblie COOBITHS. Y MHOKEHUE BEPOSITHOCTEH. 2 03,07.03
139,140 CrarucTrueckasi BEpOSITHOCTb. 2 07,10.03
141 Ypok 0600111€HHs] U CUCTEMATU3alMH 3HAHUS 1 10.03
142 Konmponvnas paboma 1 14.03
MNe 6 no meme: «dnemenmol meopuu eeposmuocmeit»
Cratucruka (9 yacoB)
143,144, Crny4aifHbIe BETMYUHBI. 2 14,15.03
145,146 [leHTpanbHbIE TEHAEHIIUH. 2 15,17.03
147- 149 Mepsl pazbpoca. 3
150 Ypoxu 060011IeHIST U CUCTEMaTU3AINH 3HAHUN 1
151 Koumponvnaa paboma Ne 7 no meme: «Cmamucmuka « 1 17.03
['naBa VII. O6bemsl Ten (224.)
$1 O6wvem npsimoyrospbHOro Napauienenumnena(3 d.)
152 [TonsiTue o6bema. 1 28.03
153,154 O0BeM MPSIMOYTOJIFHOTO NapaJITIeIIETHITE . 2 28,29.03
$2 O6wpembl psiMoii TipU3MBbI 1 IHIHHAPA(3 4.)
155 O0BeM IPsIMOI MPU3MBI. 1 29.03




156-158 O0beM 1uIHHIpa 3 31,31,04.04
$3 OObeMbl HAKJIOHHOW MPU3MBI, TUPAMHIBI U KoHyca(7 4.)
159 Brrunciienue 00beMOB TEJ ¢ TOMOIIBIO HHTETPaIa. 1 04.04
160 O0BeM HAKJIOHHOM MPU3MBI. 1 05.04
161,162 O0beM nupamMubl. 2 05,07.04
163-165 O0Bem KoHyca. 3 07,11.04
$4 O6bem mapa u mwiomank chepsr (84.)
166,167 O06bem mapa. 2 11,12.04
168,169 OO0beMbI apOBOr0 CETMEHTA, MIAPOBOT0 CJIOS U IIAPOBOTO 2 12,14.04
CEKTOopA.
170,171 [Tnomans chepsr 2 14,18.04
172 KonTponbHas padota Ne 2 «O0beMBbl TE» 1 18.04
173 3auet N2 "O6bemsbl Ten" 1 19.04
Hrtorosoe nosropenue (19 yacon)
174-177 IToBTOpenue. Tpuronomerpuyeckue GyHKIUH. 4 19,21,21,25.04
178-181 IToBTopenue. [IponsBoiHAs U €€ TEOMETPUUCCKUIA CMBICTT 4 25,26,26,28.04
182-185 [ToBTOpenwue. [IpuMeHEHHE TPON3BOTHOM K HCCIICIOBAHUIO 4 28,02,02,03.05
byHKIHI
186-188 [ToBTOpenue. MaTErpan 3 03,05,05.05
189-190 IToBropenue. KomOuHaTtopuka 2 10,10.05
191-192 Hmozosas konmpoavnas paboma 2 12,12.05
193 T[ToBTOpEHHE TEMBI: «AKCHOMBI CTEPEOMETPHID 1 16.05
194,195 TTosropenue Tembl: «I[apaiesbHOCTh MPSIMBIX U MIJIOCKOCTEN» 2 16,17.05
196,197 TTosropenwe Tembl: «I[epIEHIMKYISIPHOCTD NPSMBIX M IDIOCKOCTEH» | 2 17,19.05
198,199 ITosropenue Tembl: «MHOTOTpaHHUKH» 2 19,23.05
200,201 TTosropenue Tembr: « fummap.Konyc [lap» 2 23,24.05
202,204 IMosropenue Tembl: «OOBEMBI TEI» 2 24,25,25.05
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