


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 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
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 paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

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 oOydJaromIuecs OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



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 W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
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 «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad 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 BbIpaKaTh (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
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, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 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. JlaHHasg coaep)kareinbHas JHHHUS 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
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-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
HAyKU, 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 HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3/eibl
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 €T0 JIJIsi BHIPAXKEHUS 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 pa3BUTHIO JIOTHUECKOTO 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€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, ITOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh 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 yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble TMepuoanueckue apoou. IlpuMeHeHue apoOeil W HPOLIEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

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

Crenenb ¢ wmensiM nokazareneMmM. buHom HperoToHa. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHoOrowwieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M 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.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTyaldd 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 rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosummst pynknuit. 'paduk  QyHkImu. DnemMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHUMYMBbI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHHEe TPUTOHOMETPUUYECKHUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

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



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QYyHKIMI HENpPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
busznyecKkuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELNIEHWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHrne npu3HaKkoB JEIMMOCTH LEIbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee 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 Myapa. Kopau N-oii cTeneHrn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
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 QyHKIUH. [IpaBuna Haxoxk1eHHs TepBOOOPA3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
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 OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
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
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAaHHUE BIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

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

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ 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;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENBHO (POPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI 1O PE3yJibTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

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

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI 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;

CTPYKTYpPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B X0/ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pElICHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBHOM  peduieKCuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

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

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbl pabOT, JOrOBapuBaThCs, OOCYXKIaTh TMPOIECC UM pe3yJbTaT pPaboOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM 4YJIEHAMU KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeIMeTHbIe Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboyeil mporpammbl yueOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJIb JEHCTBUTEIBLHOIO YUCIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

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



CcBOOOJIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C IIeJIbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTEIIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, AQPKKOCHUHYC W apKTaHI'€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAalMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIICHHUS CUCTEMbl JIMHEWHBIX YpPAaBHEHWI,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSIMHU Il MpeoOpa3zoBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIC, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKUMH 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 OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHUS] U MHOXXECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllee M HauMEHblIee 3HaueHWe (YyHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (DYHKIUH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA M rpauKH, HCHOJb30BaTh MX TpadUKH AJis PELICHUS
YPaBHEHHUI;

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

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpHU pElIeHUH 3a/lady U3 JPYTuX y4eOHBIX MPEIMETOB M peallbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHbIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHMYEHHBIC IOCJIEI0BATEILHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

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

cBOOOMIHO OIEpHpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

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

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MMPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa [0 MOMAYJIO, 3alHChIBAaTh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE OTepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYUIECTBJISATH OTOOpP KOpPHEH TIpU pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

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

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M HMX CHUCTEMBI II0 YCJIOBHUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UIIMU JABYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauana MmaTeMaTH4eCKOro aHAIM3A:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM 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] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATUYECKOE NJIAHUPOBAHWE

10 KNACC

( r
Ne/m

Haspanne Pa3Ienos I TeM IIporpaMMbl

KomrecTBo uacos

DTeKTpOHHEIE (I POBEIS)

- 06pa30oBaTeIBHEIE PeCyPCEI
Beero KorTponeHEIE IIpakTiraeckie P becyp
paboTer padoTEr
1 HACTOAIIIX 4Hcel. MHorowleHsl. PamioHanbHbIe 24 1
YpaBHeHHA H cHIMBOIBL. CHCTeMBI THHEHHBIX TaHHBIX
2 @yukunn i rpadukin. CTeleHHas (YHKLHA C HeTbIM 12 1
BHIOM
3 Apudmetiueckiii KopeHb n-oif cTeleHN. 15 1
HpparmioHaIbHEIe YpaBHEHIA
4 [MokazatensHas ¢yHKIm. [loka3aTenbHEle YPaBHEHIIA 10 1
5 Jlorapudmmnueckas ¢y, Jlorapugmiraeckie 18 1
VpaBHeHHA
6 TpuroroMeTpIraeckiie BEIpakeHIA 11 ypaBHEHNA 22 1
7 ITo mocire10BaTeNBHOCTH I IPOTPECCY 10 1
8 Henpepereaere dyukmm. [Iponssoaaas 20 1
9 [ToeTopenne, 0000LIIeHIIe, CHCTEMATII3ALILT 3HAHNIT 5 2
OBIIEE KOIIMYECTBO YACOB IIO ITPOI' PAMME 136 10 0
.
11 KNACC
-
Ne i/ HasaH1le pasjenoB I TeM MPOTrPaMMBbl Komruectso uacos DNeKTpoHHbIE (IH(BPOBbIE)
00pa3oBaTenbHBIE PECYPCHI
Beero KonTponeHeie IIpaxTirgeckire P beeyp
padoTe padoTe
1 HccnenoBanne (GhyHKII ¢ DOMOIIBIO IPOI2BOIHOI 22 1
2 IlepBooOpa3Has H HHTerpa 12 1
3 I'padikil TPHTOHOMETPITECKIX (YHKIIIIL. 14 1
TpuroHoMeTpHIecKIIe 3HAKIL
4 HpparioHanbHble, T0Ka3aTelbHble H 24 1
norapugMiruecKire CHMBOTIB!
5 KommniekcHsle uncia 10 1
6 EctecTBenHsIe 1 1embIe yIiCIa 10 1
7 CHcTeMBl paloHaNIBHBIX, HPPAHOHATBHBIX 12 1
IapaMeTPIYECKIX H JorapudMIIecKIxX Mogenei
8 3ajaun ¢ mapameTpami 16 1
9 IMoBTOpeHIIe, 0600MeH T, CIICTEMATII3AIIIA 3HAHIIT 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




NOYPOYHOE NIAHUPOBAHUE
10 KITACC

n/a

Tema ypoka

KonnuectBo yacoB

Bcero

KonTtposbhbie
paboThI

[IpakTnueckue
paboThI

Jlata
H3y4YeHUs

On

uudp
o0p

pecypcehl

BO-BTOPBIX, OIICpAIMX HAJl pACXOJaMH U X
CBOMCTBaMH

Huarpammel Ditnepa-Benna

HpI/IMeHeHI/Ie TCOPECTUKO-MHOXKCCTBCHHOT'O amrapara
JJI pCHICHUA 3a1a4

Al wN| e

Panmonansasie uncia. OOBIKHOBEHHBIE U
JIECSITHIHBIEC POOH, IPOLICHTHI, OECKOHCUHBIC
MIEPHOTUYCCKHE TPOOH

(¢,

Panmonanshsie uncia. OOBIKHOBEHHBIE U
NIECSITHIHBIC PoOH, IPOIIECHTHI, OECKOHEUHBIE
MIEPHOIUICCKHE TPOOH

[Tpumenenne 1poOei U MPOIEHTOB IS PEIICHNS
MIPUKIIAIHBIX 33734

[Tpumenenne qpoOei 1 MPOLEHTOB IS PEIICHNUS
IIPUKJIAIHBIX 3a/1a4

JleiicTBuTenpHbIE yncia. ParinonansHbie U
HppalMOHAJIbHbIEC YUCIIA

Apudmernyeckre onepanuy ¢ peaJbHbIMI YHCIAMH

Mopaynb 1€HCTBUTENBHOrO YUCIA U €r0 CBOMCTBA

[TpnbGamxEHHBIE BEIYMCICHUS, IPaBHUiIa OKPYTIICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHS

N

OCHOBHBIE METO/IbI PELICHUSI LIEJBIX U JPOOHO-
palMOHAIbHBIX MOJENICH U IPUMEPOB

OCHOBHBIE METO/IbI PELLICHUSI LIEJBbIX U JPOOHO-
palMOHAIbHBIX MOJENICH U IPUMEPOB

OCHOBHBIE METO/IbI PELICHUSI LIEJBbIX U JPOOHO-
palMOHAIbHBIX MOJENICH U IPUMEPOB

MHorouseHsl OT OITHON NepeMeHHOoH. JleneHue
MHOTOWIEHa Ha MHOTOUIEHA ¢ OcTaTKoM. Teopema
besy

A

16

MHorowieHsI ¢ 1ensiMu kodddurmentamu. Teopema
Buera

17

Pemenne cucTeMHBIX TMHEHHBIX JaHHBIX

18

Pemenne cucTeMHBIX THHEHHBIX JAHHBIX

19

Marpuiia cucTeMbl JTMHEHHBIX MOJIEJIEH.
Onpenenurens MaTpULbl 2X2, ero TeOMETPUYECKHUN
CMBICI U CBOMCTBA; BEIYUCIICHUE €r0 3HAUCHUS

N I

20

Onpenenurens MaTpULBl 2X2, €r0 T€OMETPUUECKUI
CMBICI U CBOMCTBA; BEIUUCIICHUE €r0 3HAUCHUS

21

[IpumMeHeHue onpeaenuTens sl peLeHUs CUCTEM
JIMHEHHBIX popMy

22

Pemenne NPUKIIAAHBIX 3a/1a4 € IIOMOIIbIO CUCTEMbL




JMHEHHBIX popMmyn

23 Pemienne npuknaaHpIxX 3a4a4 ¢ IOMOIIBIO CUCTEMBI 1
JMHEHHBIX GopMmy

24 KonrponbHas pabora: "PannoHanbpHble ypaBHEHUS U 1
aHasioruy. CucTeMbl TMHEHHBIX ypaBHEHUN"

25 ®OyHkIus, crocoOsl 3ananus GyHkud. Bzaumuao 1
obpatHble GyHKIMH. KOMIO3UITMOHHBIC (PYHKIIMH

26 I'padux pysKINE. DIeMeHTapHBIE GYHKINH 1
npeoOpa3oBaHus rpaduKOB

27 OO6macTp omnpeeeHus © MHOXKECTBO PE3yIbTaTOB 1
¢ysakunit. Hymu gyakmms. [IpomexyTku 3HaK
ITOCTOSIHCTBA

28 UYéraple n HeuéTHbIe QyHKINA. [leprnoamaeckue 1
¢yuKmy. OYHKIMSA TPOMEKYTKH MOHOTOHHOCTH

29 OyHKIINI MAaKCUMYMOB 1 MUHUMYMOB. Hanbounbmiee 1
1 HaMEHblIIee 3HaYeHNE (DYHKIINH Ha MPOMEXYTKE

30 Jluneiinas, kBagpaTUdHas U APpOOHO-THHEITHAS 1
GyHKIMH.

31 DneMeHTapHOe UCCIIeI0BaHHUE U TOCTPOCHHE 1
rpaduKoB 3THX QYHKIUHA

32 DneMeHTapHOe HCCeI0BaHre U MOCTPOSHHE 1
rpaduKoB 3THX QYHKIUH

33 CreneHs ¢ 1eNbIM npu3HakoM. bunom HeroToHa 1

34 Crenens ¢ 1enbIM npu3HakoM. bunom Herotona 1

35 CreneHHasi pyHKIMS ¢ HATYPaJbHBIM U LEIBIM 1
oOpazom. Ee cBoiicTBa 1 rpaduk

36 Kontponbnas padora: "Crennas ¢pynkuus. Ee 1
cBolictBa u rpaduk”

37 Apudmernyeckuii KOpeHb HATYPAJIbHO CTETICHN U 1
€ro CBOMCTBA

38 Apudmernyeckuii KOpeHb HATYPAILHO CTETICHN U 1
€ro CBOMCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKESHUMH, 1
COJIepXKalUX CTENEH! U KOpHEH

40 [IpeoOpa3oBaHUs YUCITOBBIX BEIPAKCHHH, 1
COJIepKalUX CTENEHH U KOpHEH

41 [IpeoOpa3oBaHUs YUCITOBBIX BEHIPAKECHHH, 1
CoJIepXKallX CTENEHH U KOpHEH

42 Hppanmonansusie ypaBHeHU. OCHOBHBIE METObI 1
pelleHNs HppalMOHAIbHBIX MOJENE

43 Hppanmonansueie ypaBHeHH. OCHOBHBIE METO/bI 1
pelleHNs HppalMOHAIbHBIX MOJENEH

44 Hppanmonansusle ypaBHeHH. OCHOBHBIE METObI 1
peIIeHNs HPPalMOHATIBHBIX MOJEIeH

45 PaBHOCHIIBHBIC TIEPEXO/IbI B 00ECTICYCHUN 1
HPPaLUMOHAIILHBIX MOJENEH

46 PaBHOCHITBHBIE TIEpEXO/IBI B 00€CIIEUCHUH 1
HMPPaLMOHAIIBHBIX MOJIENEH

47 PaBHOCHITBHBIE TIEpEXO/IBI B 00€CIIEUCHUH 1
HMPPaLMOHAIIBHBIX MOJIENeH

48 PaBHOCHITBHBIE TIEpEXO/IBI B 00€CIIEUCHUH 1
HMPPaLMOHAIIBHBIX MOJIENEH

49 CBoiicTBa U rpad) ik UMEIOT TaKyIO K€ CTEIeHb, KaK 1
1 (GYHKIUH MIPEIIISCTBYIONIEH CTETIEHH C
OUYEBUIHBIMH IPU3HAKAMU.

50 CBoiicTBa ¥ rpa)iKk HMEIOT TAKyIO ke CTEIEHb, KaK 1

1 QyHKINY IPEALIECTBYIOIEH CTETICHH C
OUYECBHHBIMU NPU3HAKAMH.




51 Konrponbnas pabora: "CBolicTBa u rpaduku 1
HaCTyMaroT B n-oi creneHu. MppannonansHele
ypaBHeHus"

52 CreneHp ¢ pallMOHAILHBIMU IPU3HAKAMHU U €€ 1
CBOMCTBAMH

53 CreneHb ¢ paioHAIFHBIMU NIPH3HAKAMH U €€ 1
CBOMCTBAMH

54 CreneHb ¢ paioHaIFHBIMU NIPH3HAKAMH U €€ 1
CBOMCTBaMH

55 [Noxa3zarenpHast GyHKIHS, €€ CBOWCTBA U TpaduK 1

56 Hcnonp3oBanue rpadpuueckoil pyHKIUM 171 1
pelleHns MaTeMaTHUeCKUX 3a1a4

57 Hcnonp3oBanue rpadpuueckoil pyHKIUM 11 1
pelleHus MaTeMaTHUeCKUX 3a1a4

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METOIbI 1
pelIeHHs] aHAINTHYECKUX METOA0B

59 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METOIbI 1
peIIeHHs] aHAINTHYECKUX METOA0B

60 [TokazarenbHble ypaBHeHUSI. OCHOBHBIE METOIbI 1
pelleHNs] aHAINTHYECKUX METOA0B

61 Kontponpnas padora: "IlokazarenpHas GyHKIUS. 1
IToka3arenbHbIe YpaBHEHHS "

62 Jlorapudwm uncna. CBoiicTBa ToTapu(MBEI 1

63 Jlorapu¢m uucna. CoiictBa jgorapupmbl 1

64 Jlorapudwm uncna. CBoiicTBa ToTapu(MBEI 1

65 JlecATHYIHBIE ¥ HEPTeTUUECKHE JIOTaprU(PMBI 1

66 JlecsaiTHYHBIE ¥ YHEPreTUYECKHUE JIOTapU(pMBI 1

o7 [Ipeobpa3oBaHue BEIpaKECHUH, CONEPIKAITUX 1
JIorapu(Mbl

68 [IpeobpazoBaHue BEIpaKECHUH, CONEPIKAITUX 1
sorapupMbl

69 [Ipeobpa3oBaHue BEIpaKESHUH, CONEPIKAITUX 1
sorapumMbl

70 Jlorapupmudeckas GpyHKuus, ee CBOWCTBA U rpaduk 1

71 Jlorapudmudeckas GpyHkuus, ee cBoicTBa u rpaduk 1

72 Hcnonp3oBanue rpadudeckoil GyHKIMH 115 1
peleHns MaTeMaTHYECKUX 3a1a4

73 Hcnonp3oBanue rpadudeckoil GyHKIMH 1i1s 1
peleHust MaTeMaTHYECKUX 3a1a4

74 Jlorapudmuueckue ypaBueruss. OCHOBHBIC METOIbI 1
peIeHHst JorapuPMHUIECKIX MOJIeNeH

75 Jlorapudmuueckue ypaBueHus. OCHOBHBIC METOIbI 1
peIeHHst JorapuPMHUIECKIX MOJIeNeH

76 Jlorapudmuueckue ypaBuerus. OCHOBHBIC METOIbI 1
pemeHus JorapuPpMHUIECKUX MOAeTIeH

77 PaBHOCWIIBHBIE TTEPEXO/IBI B IIpeaeiax 1
JorapupMHIECKUX JAHHBIX

78 PaBHOCWIIBHBIE TTEPEXO0/IbI B IIpeIeiax 1
Jorapu()MHUYECKHUX JaHHBIX

79 Konrponbnas padora: "Jlorapudmuueckas GyHKIHA. 1
Jlorapupmudeckue ypaBHeHus"

80 CHHYyC, KOCUHYC, TAHT€HC U KOTAHI€HC YHUCIOBOI0 1
apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC 1 KOTAHI'€HC YHUCIOBOIO 1
apryMeHTa

82 ApKCHHYC, apKKOCUHYC 1 apKTAHT'€HC YHUCIOBOIO 1

apryMeHTa




83 ApKCHHYC, apKKOCUHYC ¥ apKTAHT'€HC YHUCJIOBOIO 1
apryMmeHTa

84 TpuronoMerpuyeckas OKpyKHOCTb, OIIPENEICHUE 1
TPUTOHOMETPUYECKHX YHceN QYHKIHIHOTO
apryMeHTa

85 TpuronoMerpuyeckas OKpyKHOCTb, OIIpENEICHHE 1
TPUTOHOMETPUYECKHX YHceN (YHKIHHHOTO
apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHHUN 1

91 [Ipeobpa3oBaHue TPUTOHOMETPUIECKHAX BEIPAKESHUI 1

92 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHHUN 1

93 [IpeobpazoBaHue TPUTOHOMETPUICCKAX BEIPAKCHUH 1

94 Pemenue TpUroHOMETPUYECKUX JaHHBIX 1

95 Peuienrie TpUroHOMETPpUYECKUX JAHHBIX 1

96 Pemenune TpuroHOMETpUUECKHUX JaHHBIX 1

o7 Peuienne TpUroHOMETpUYECKUX JAHHBIX 1

98 Pemenne TpuroHOMETpUUECKHUX JaHHBIX 1

99 Peuienrie TpUroHOMETPUYECKUX JAHHBIX 1

100 | Pemenune TpUroHOMETpHUUECKHUX AAHHBIX 1

101 | KonrponsHas pabora: "TpuroHomerpuueckue 1
BBIPQKEHUS U TPUTOHOMETPUYECKHUE YpaBHEHUS"

102 | IHocnemoBatenbHOCTD, CIIOCOOBI 3aJIaHUS 1
CTaOMIBHOCTH. MeTOI MaTeMaTHueCKON HHIYKIIUU

103 | MoHOTOHHBIE U OTpaHUYEHHbIE 1
MIOCTIeI0BATENbHOCTH. VIcTOpHSI aHAIN3a MaJICHBKHIX

104 | Apudmeruueckas nporpeccus 1

105 | 'eomerpuueckas nporpeccus 1

106 | beckoneuHo yObIBaromas reoMmeTpuieckas 1
porpeccus

107 | CymMma GeckoHeYHO yOBIBAIOIIEH reOMETPUIECKON 1
IIpOTpeccuu

108 | JIuneitHbIi 1 3KCTIOHEHIMANBHBINA pocT. Uucno e. 1
Dopmyia CI0KHBIX POLEHTOB

109 | JIuneitHblil 1 3KCTIOHEHIIMANBHBIN pocT. Huco e. 1
@dopMyIia CIOKHBIX IPOLICHTOB

110 | Ucnons3oBaHue nporpeccuu sl pelieHus 3a1ad 1
IMPUKIIAJHOrO XapakTepa

111 | KonrponsHas padora: "Ilo mociaeoBaTeIEHOCTH H 1
nporpeccuu”

112 | HenpepsiBHbIE pyHKINH U UX CBOWCTBA. 1

113 | Touxka pa3psiBa. ACHMIOTOTHI IpaUKOB PyHKITHHA 1

114 | CgoiicTBa pyHKIMH HETIPEPHIBHBIX HA OTPE3KE 1

115 | CgoiicTBa pyHKINH HETIPEPHIBHBIX HA OTPE3KE 1

116 | Meroa uHTepBalIOB 1Sl pACTBOPOB aHAJIOTOB 1

117 | Meton uHTEpBaIOB Uil pAaCTBOPOB aHAJIOTOB 1

118 | Meroa uHTepBalioB J1sl pACTBOPOB aHAJIOTOB 1

119 | IIpumenenue cBoiicTBa HENMPEPBHIBHBIX (DYHKIMH JUTs 1
peleHus 3agau

120 | IIpumenenue cBoiicTBa HENMPEPHIBHBIX (DYHKIMH JUIs 1

peuicHus 3aga4




121 | Iepsble u BTOpBIC MPOU3BOAHBIC QYHKIIMA 1

122 | OmpenencHue, TeOMETPUIECKUN CMBICI 1
MIPOU3BOTHOM

123 | OmpenencHue, GU3MUECKUIT CMBICT IIPOU3BOTHON 1

124 | YpaBHeHue KacaTeqbHOU K QYHKIUU rpaduka 1

125 | YpaBHeHue kacaTenpHON K QyHKINH rpaduka 1

126 | IIpousBoaHsie 31€eMeHTapHbIE (DYHKIUH 1

127 | IpousBoansie 31eMeHTapHbIe (DYyHKIUH 1

128 | IIpousBoaHbIe MPOU3BENECHUS UCKYCCTBA, YACTHBIE U 1
KOMIIO3UTOPCKHE (DYHKITHH

129 | IIpousBoaHbIe MPOU3BENECHUS UCKYCCTBA, YACTHBIE U 1
KOMITO3UTOPCKHE PyHKINMHU

130 | IIpousBoxaHbIe MpOU3BENCHUS UCKYCCTBA, YACTHBIE U 1
KOMITO3UTOPCKHE PyHKIMHU

131 | Kontponbnas pabota: "[IpousBonnas” 1 1

132 | [oBTopenue, o0o0mIEeHNE, CUCTEMATH3ANNs 3HAHHUM: 1
"YpaBuenus"

133 | HoBTOopenue, o0o0mIEeHUE, CUCTEMATH3aNNs 3HAHHUM: 1
"®yHKn"

134 | Urorosas koHTpOIbHAS paboTa 1 1

135 | UroroBas kOHTpOJbHAs paboTa 1 1

136 | [HoBTopenue, o0o0MmIeHUE, CUCTEMATH3ANINs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10




11 KIIACC

/o

Tema ypoka

KomangecTBo yacos

Bcero

KoHntposnbnsie
paboThl

IIpakTrueckue
paboThI

Jara
H3y4YeHUs

On

i gp
o0p

pecypchl

IIpumeHeHnye MpoOU3BOIHOM K
HCCIeToOBaHMI0 (DYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpumeHeHue MpOU3BOIHOM K
HCCIeTOBaHMI0 (DYHKIMN Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

IIpumeHeHue Mporu3BOIHOM K
HCCIeToOBaHI0 (DYHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpumeHeHnye MpoOU3BOIHOM K
UCCIIeI0BaHMI0 (DYHKIIMN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMmeHeHre NPOU3BOAHOM K
UCClieI0BaHMI0 (DYHKIMN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMmeHeHre NPOU3BOAHOM K
UCClieI0BaHMI0 (DYHKIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Hapacranne 6ompIIero 1 MEHBIIIETO
3Ha4eHMs (QYHKIMN HEIPEPHIBHOCTH Ha
OTpe3Ke

Hapacranne 6ompIIero 1 MEHBIIIETO
3Ha4eHHs (QYHKIMN HENPEPHIBHOCTH Ha
OTpe3Ke

Hapacranne 6ompIIero 1 MEHBIIIETO
3Ha4eHMs QYHKIMN HEIPEPHIBHOCTH Ha
0Tpe3Ke

10

HapacTanue 60mbI11€r0 U MEHBIIIETO
3Ha4YeHUs (PYHKIHUU HEMPEPHIBHOCTH HA
OTpe3Ke

11

HapacTanue 60mbI11€ro U MEHBIIIETO
3Ha4YeHUs (GYHKLIUU HEMPEPHIBHOCTH Ha
OTpe3Ke

12

HapacTanue 60mbI11€ro U MEHBIIIETO
3HaYeHHs PYHKIMU HEIPEPHIBHOCTH Ha
oTpe3Ke

13

IIpumeHenue mpou3BOIHOM JIst
HaXOKACHUS HAWIYYIINX PEIICHUH B
MPUKIIATHBIX 3a/1a9ax

14

IIpumeHenue npou3BOIHOM JIst
HaXOKACHUS HAWIYYIINX PEIICHUI B
MIPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHHE TPOU3BOTHOMN ONPEACTICHHUS
CKOPOCTHU M YCKOPEHHUSI ITpoliecca,
3a1aHHOM popmymoii mim rpadukoM

16

IIpumeHeHue MPOU3BOIHON ONPEEIICHUS
CKOPOCTH U YCKOPEHUs IIPOLECCa,
3a1aHHOM popmysoi mim rpaduroM

17

Komnozuimonsse GyHKIINN

18

Kommno3umoHssle GyHKIMN

19

Komnozuimonssie GyHKIINN

20

I'eomeTpuueckne n300paxeHus,
NOJY4YEHHbIE HA KOOPAUHATHOM MIOCKOCTH

N




21 I'eomeTpuueckue u300pakeHus, 1
MOJYYEHHbIE HA KOOPAUHATHOI MIOCKOCTH

22 KonrponbHas padora: "UccnenoBanue 1
(YHKIIMH C TOMOUIBIO IPOU3BOTHOI"

23 IlepBooOpa3Hasi, BTOpoe CBOMCTBO 1
IEPBOOOPA3HBIX

24 ITepBooOpa3HbIe AMeMeHTapHbIE (DYHKITHH. 1
ITpaBuna npeObIBaHUS TIEPBOOOPA3HBIX

25 ITepBooOpa3HbIe AMeMeHTapHbIE (DYHKITHH. 1
ITpaBuna npeObIBaHUS TIEPBOOOPA3HBIX

26 Wurerpan. ['eomerpuueckuii cMbICT 1
MHTETpana

27 Brrunciienue onpeneneHHoro HHTerpaia 1
o popmysne HeroToHa-JIeHOHUITBI

28 Brrunciienue onpeneneHHoro HHTerpaia 1
o popmysne HeroToHa-JIeHOHUITBI

29 IIpumeHenue nHTErpana Jisi HaXOXKIACHUS 1
IOIIAICH TIOCKHX uryp

30 IIpuMmeHeHne uHTerpaa AJis1 HaXOXKACHUS 1
00BEMOB Ir€OMETPUIECKUX Tel

31 [Tpumeps! penienuii audpepeHIuanbHbIX 1
METOAOB

32 [Tpumeps! penienuii auddpepeHInanbHbIX 1
METOAOB

33 Marematnueckoe MOJEIUPOBaHUE 1
MPUPOAHBIX MPOLIECCOB C IOMOIIBIO
T hepeHIMATLHBIX MOJICTICH

34 KonTtpomsHas pabora: "IlepBooOpazHas u 1
uHTerpan”

35 Tpuronomerpuueckue GpyHKIUH, X 1
CBOHCTBA U rpaduku.

36 TpuroHomerpudeckue GpyHKIUH, IX 1
CBOMCTBA U rpaduku.

37 Tpuronomerpudeckue GpyHKIUH, IX 1
CBOMCTBA U rpaduku.

38 TpuroHomerpudeckue GpyHKIUH, IX 1
CBOMCTBA M rpaduku.

39 Tpuronomerpudeckue GpyHKIUH, IX 1
CBOWCTBA U IpaduKu.

40 OTO0Op KOpHEH TPUTOHOMETPUIECKHIX 1
MOJIEJIEN ¢ TOMOUIbIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUIECKUX 1
MOJIEJIEN ¢ TOMOUIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH

42 OTO0p KOpHEH TPUTOHOMETPUIECKHIX 1
MoJieNIel ¢ MOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUIECKUX 1
MoJieNIel ¢ MOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

44 Pewienue TpuroHoMeTpuUeCKIX 1
nokasarenen

45 Pemenne TpuroHoMeTpUYECKUX 1
nokasarenen

46 Pemenne TpuroHoMeTpUYECKUX 1
1oKa3arenen

47 Pewienue TpuroHoMeTpuUECKUX 1

MoKa3aTeae




48 Konrponbhas padora: "I'paduxu 1
TPUTOHOMETPUYECKHUX (DYHKITHIA.
TpuroHomeTpuyeckue CUMBOJIBI"

49 OCHOBHBIE METOJIbI PELLIEHUS TIOKa3aTeNel 1

50 OCHOBHBIE METOJIBI PEUICHUS TIOKa3aTeNeH 1

51 OCHOBHBIE METOJIbI PELLIEHUS TIOKa3aTeNnel 1

52 OCHOBHBIE METOJIBI PEUICHUS TIOKa3aTeNeH 1

53 OCHOBHBIE METO/Ibl PELICHUS 1
JIOTApU(PMHUYCCKHUX I[BETOB

54 OCHOBHBIE METO/IbI PELICHUS 1
JIOTApU(PMHUYCCKHUX I[BETOB

55 OCHOBHBIE METO/Ibl PELICHUS 1
JIOTAPU(PMHUYCCKHUX IIBETOB

56 OCHOBHBIE METO/Ibl PELICHUS 1
JIOTApU(PMHUYCCKHUX I[BETOB

57 OCHOBHBIE METO/IbI PELICHUS 1
MppaLMOHAJIbHBIX LIBETOB

58 OCHOBHBIE METOBI PELLIEHUS 1
MppaLMOHAIbHBIX LIBETOB

59 OCHOBHBIE METOBI PELLIEHUS 1
MppaLMOHAJIbHBIX LIBETOB

60 OCHOBHBIE METOBI PELLIEHUS 1
MppaLMOHAJIbHBIX LIBETOB

61 BusyaneHble METOIbI pELIEHUS 1
HpPaNFOHATIHHBIX (OPMYI

62 BusyaneHble METOIbI pELICHUS 1
UPPalOHATBHBIX (OpMYJI

63 I'padrueckie METOIBI pEIICHUS 1
U3MEPUTEIIbHBIX U3MEPEHUI

04 BusyanbHble METOIbI peLIeHUs 1
HoKa3arenen

65 BusyanbHble MeTOIbI pellIeHUs 1
JIOTAPU(PMHUYCCKUX MOCIICH

066 BusyanbHble MeTOIbI pellieHUs 1
JIOTApPU(PMHUYCSCKHUX I[BETOB

67 BusyanbHble MeTOIbI pellieHUs 1
JIOTApPU(PMHUUYESCKHUX I[BETOB

68 BusyanbHble MeTOIbI pellIeHUs 1
MOKA3aTeIbHBIX U JOTapU(PMHUUCCKIX
MoJelen

69 BusyansHble MeTOIbI peLIEHUS 1
MOKA3aTeIbHBIX U JIOTapUPMHUECKIX
MoJenen

70 BusyansHble MeTO1bI peLIeHUS 1
MOKA3aTeIbHBIX U JOTapU(PMHUUSCKIX
1oKa3arenen

71 BusyanbHble METOIBI pellieHUs 1
MOKA3aTeNbHBIX U JOTapH(PMHUIECKIX
1oKa3arenen

72 KonTpoasHas padora: "UppannoHanbHeie, 1
MOKa3aTeIbHBIE U JIoTapu(MUIECKre
CHUMBOJIBI"

73 KommnekcHbie gncna. Anredpandeckas u 1
TpUrOHOMETpHUYecKas (OPMBI 3aIICH
KOMIUIEKCHOIO YHClia

74 KommuiekcHble uncna. Anredpandeckas u 1

TpPUTOHOMETpHUecKast GOPMBI 3aITHCH
KOMIUIEKCHOTO YHCJIa




75 Apudmernueckue onepaimu ¢ 1
KOMIUIEKCHBIMU YHCIIAMU

76 Apudmernueckue onepaimu ¢ 1
KOMIUIEKCHBIMHU YHCIIAMU

77 N3006parkeHre KOMILICKCHBIX YHCEN Ha 1
KOOPAMHATHOM IJIOCKOCTH

78 N3o6pakeHNe KOMIUIEKCHBIX YHCEN Ha 1
KOOPAMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. Kopuu H-0i1 crenenu 1
13 KOMIUIEKCHOTO YHCJIa

80 ®opmyna Myaspa. Kopuu H-0i1 crenenu 1
13 KOMIUIEKCHOTO YHCJIa

81 IIpumeHeHEe KOMITTIEKCHBIX YHUCEN ISt 1
pemeHns GU3NIECKUX U TEOMETPHISCKUX
3a/1a4.

82 KonTtponsHas padora: "KomrmiekcHbie 1
qucia”

83 EctecTBeHHbIE U Lieble YucIa 1

84 EcrecTBenHble U 1eIbIE YUCTIA 1

85 IIpumeHeHe NpU3HAKOB ACIUMOCTH 1
LEJBIX YUCe

86 IIpuMeHeHrne NPU3HAKOB AECIUMOCTU 1
LEJIBIX YUCe

87 [IpuMeHeHne nprU3HAKOB AETMMOCTH 1
nenbix yucesn: HO u HOK.

88 [IpuMeHeHne nprU3HAKOB AETMMOCTH 1
nenbix yuces: HO u HOK.

89 [IpuMeHeHne nprU3HAKOB AETMMOCTH 1
LEJBIX YUCeJI: PE3YJIbTAThl IO MOAYIIIO

90 [IpuMeHeHne nprU3HAKOB AETMMOCTH 1
LEJBIX YUCeJI: PE3YJIbTaThl IO MOAYIIO

91 IIpumenenune NpuU3HAKOB IETUMOCTH 1
LENbIX YUcell: anroput™ EBkiuza ais
peuieHys 3a/1a4 B LeJIbIX Ynuciaax

92 KontponsHas pabora: "Teopus nemsrx 1
yucen"

93 CucreMa U COBOKYITHOCTb PE3YJIbTaTOB. 1
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 CucreMa U COBOKYITHOCTb PE3YJIbTaTOB. 1
PaBHOCHIIBHBIE CHCTEMBI i CHCTEMBI-
CJIeJICTBUSA

95 OCHOBHBIE METO/IbI, PEIIEHUS, CHCTEMBI U 1
KOMIUIEKCHOCTh PAllMOHAIBHBIX MOJIeTIEH

96 OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U 1
COBOKYITHOCTH HPPaIMOHAIBHBIX MOJIEeH

97 OCHOBHBIE METOIbI, CACTEMBI PEIICHUH U 1
COBOKYITHOCTH M3MEPHUTEJBHBIX METO/IOB

98 OCHOBHBIE METOIbI, CACTEMBI PEIIEHUH U 1
COBOKYITHOCTH M3MEPHUTENBHBIX METOJIOB

99 OCHOBHBIE METOIBI PEIIEHUS CHCTEM U 1
COBOKYITHOCTH JIOTapU(MUIECKUX
Mojenei

100 | OcHoBHBIE METOABI PELIEHHS CUCTEM U 1
COBOKYITHOCTH JIOTapU(PMUIECKUX
Mojenei

101 | IpumeHeHue cucteM i pelIeHUs 1

MAaTE€MaTUYCCKUX 3aJa4 1 3aJa4 U3
Pa3JIMIHBIX obacrei HAYKHU 1 OIIMCAHU




JKU3HU, UHTEPIPETALUS 10Ty YCHHBIX
pe3yibTaToB

102

IIpumMeHeHHe cucTeM JUIs peleHus
MaTeMaTHUYECKUX 3a7a4 U 3a7a4 U3
pa3IMYHbBIX 00JIacTeH HAYKH U OIIMCAHUS
KU3HU, HHTEPIIPETALHS Oy IEHHBIX
pE3yIbTaTOB

103

IIpumeHenne MeToa peleHus
MaTeMaTHYECKHX 3a7ad 1 3a/1a4 13
pa3IMYHbBIX 00JIacTe! HAYKH U OIMCAHUS
KU3HU, HHTEPIIPETANHS TOTyIEHHBIX
pe3yJIbTaToB

104

KonTtponbHas pabora: "Cuctemsl
palMOHANTBHBIX, UPPALIMOHATBHBIX
WU3MEPUTEIILHBIX U JIOTapHU(YMUICCKUAX
JIAaHHBIX"

105

PannonanpHele ypaBHEHHUS ¢ IapaMeTpaMu

106

ParmoHansHBIC JOKYMEHTHI C
nmapamMeTpaMu

107

PaI_II/IOHaJ'ILHBIS CHUCTCMEI C TapaMeTpaMn

108

HppanuoHanpHble ypaBHEHUS, 3aIIUCH C
napaMmeTrpamMu

109

HppanuoHanbHble CUCTEMBL C
napaMmeTrpamMu

110

IToxa3arenbHbIe ypaBHEHHUS, TIOKA3aTEIH C
napaMeTpamMu

111

IlokazaTenbHBIE CHCTEMBI C napamMeTpammn

112

Jlorapudmudeckue ypaBHEHHS, 3aIIUCH C
napamMeTpamu

113

Jlorapudgmudeckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETPUYECKUE YPABHEHUS C
napaMmeTrpamMmu

115

TpuroHomeTpuueckue noxka3aTesu ¢
napamMeTpamu

116

TpUrOHOMETPUYECKUE CUCTEMBI C
napaMmeTrpamMmu

117

Iloctpoenue u uccienoBanue
MAaTE€MaTHYCCKUX MOI[CJ'ICIZ CJIOKMBIIUXCA
CUTYaIUi C TOMOIIBI0 MATEMaTHIECKUX
mapaMeTpoB

I e e e e e I I

118

HOCTpOéHI/IG U UCCIICJOBAHUE
MaTEMaTUYCCKUX Moneneﬁ CJIOKHMBIINXCS
CI/ITya].[I/Iﬁ C IIOMOIIIBIO CUCTEMBI
KOOpPAHUHAT C mapaMeTpaMu

119

[ocTpoenue u ncciaenoBaHne
MaTeMaTHYECKUX MOJIENIEH CIIOKHMBIIUXCS
CUTyaluii C TOMOIIIBIO CUCTEMBI
KOOPJMHAT C TapaMeTpaMu

120

Kontponsnas pabora: "3agaquu c
napamerpamu’

121

IToBTOpenue, 06001ICHNE,
cucrteMaTu3auus 3HaHui: "YpapHeHUs"

122

IToBTOpenue, 06006IICHNE,
cucrteMaTu3auus 3HaHui: "YpapHeHUs"

123

IToBTOpenue, 060061ICHNE,
cucTeMarHu3alus 3HaHuil: "YpaBHEeHHUS.
CucteMsl MoenupoBaHus"

R Rk Rk e




124 | lloeropenwue, 0600MIICHHE, 1
cucrtemarusauus 3Ha"uii: "Hepasencrsa"

125 | IoBropenwue, 06001IICHNE, 1
cucrtemarusauus 3Ha"uii: "Hepasencrsa"

126 | [loBropenwue, 0600MIICHNE, 1
cucTemMarm3anys 3HaHui: "HepaBeHncrTna"

127 | loBTopenwue, 0600IICHNE, 1
cucremaTtm3anus 3HaHui: "[IponsBoxHas u
ee npuMeHeHue"

128 | IloBTopenwue, 060bIICHNE, 1
cucremarm3anus 3Hauui: "[Ipon3BonHas u
ee npuMeHeHue"

129 | INoBTopenwue, 0600OIICHNE, 1
cucremarm3anus 3Hauui: "[Ipon3BonHas u
ee npuMeHeHue"

130 | [oBTopenwue, 0600MIICHNE, 1
cucteMaTu3anus 3HaHui: "MHTerpan u ero
npuMeHeHue"

131 | IloBTopenue, o6oOIeHME, 1
cucTeMarusaiys 3HaHui: "OyHkimn"

132 | IloBTopenue, o6oOIeHKE, 1
cucTeMarusaiys 3HaHui: "OyHkimn"

133 | IloBTOpenue, o6obIIeHKE, 1
cucreMarusanus 3HaHul: "OyHxun"

134 | HUtorosas koHTposbHas padoTa 1 1

135 | HUrorosas koHTponsHas padoTa 1 1

136 | IloBTopenue, o6oOIeHME, 1
CHCTEMAaTH3aIus 3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



