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HOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIoNUXCs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (opMyIHpyeT cBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIi Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKre TuHNH: «Yucna
U BBIYUCIICHU», «DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHoBHbIE



COJIEPKATEIbHO-METOANUECKUE JIMHUM HW3YyYaloTCS Ha TMPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J(aHHBIHI
y4eOHBI KypC SBISIETCA 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 oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS. YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peajbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU U3YUYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud U OIepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH HAa MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIHOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKpETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOydYaroulMecss OBJAJACBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpel. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH
UCCJEIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPHUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas TUHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAXKEHUIA,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Ooblloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3a/1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMATBHO-JIOTHYECKOTO |
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONTUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenpHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 JIJISi BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHUPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapara aureOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

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



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [IpumeHnenue apoOedt U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JEUCTBUTEILHOTO YHMCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABHUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 unmenramu. Teopema Buera.

[TpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUMN, COJIEPIKAIIMNX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)EeHH, COEPIKALIUX JOrapu(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
YKU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocodbl 3amxaHus (QyHkuu. B3auMHO o0O0patHble (QYyHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3HaueHus: QyHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPEAESIEHHEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEILHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnmporpeccuu. beckoneyHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOUKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKuil CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpa@uKy pyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETMKO-MHOXXECTBEHHOTO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BBIYUCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa st pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJI PelIeHUs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapu(hMUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTpPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne uMHTErpaja s HAXOXKICHHS IUIOIAJeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOMW  ACSTENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM MO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckme geicTBUs:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHUS U CPaBHEHHUSI, KPUTEPUH MTPOBOAMMOTO aHAJIHN3a,;

BOCIIPUHUMATh,  (opMymupoBaTh M  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKIACHUSX, Mpejiarath KPUTEPUHU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

POBOJUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh ApPTYMEHTAITNIO, IIPUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS M BBIBOJBI MO PE3YJbTaTaM
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nadopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBATh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKI1aeMOM TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJLJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JICSITEIbBHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NESATEIbHOCTH, TIJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacmpeneisirh
BUIbl pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MIPEIMETHBIC PE3YJIbTAThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSMM: APKCUHYC, APKKOCHHYC M apKTAHTE€HC YMCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHHS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCIECHUS €ro 3HAYCHHS,
IMPUMEHSTh ONPEACIIUTENIN Ui PELWIEHUs CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM € KOpHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpUPOBATH MOHATUSMU: HpPpaIOHATIbHBIC, MOKAa3aTelIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jadyd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHusl QyHKUUH,
B3aMMHO 0OpaTHble (QPYHKIUH, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeo0pa3oBaHus rpauKoB PYHKINT;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM ToKa3zareneM, Ipa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi CTeneHW Kak (DYHKIUM OOpaTHOM CTEneHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIIeHUH 3aJlad U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBAIOIIasi T€OMETPUYECKAs IPOTPECCUs], TMHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKINU, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC 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
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

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

K konmy oOyuenus B11 kjacce oOydYarouiuiics TMOJMYYUT CIIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJIHO OMNEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOMN (hopMe, BBINIOJIHATh apu(PMETHUYECKHUE OlEepallMi ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU pElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATH MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmysne Horotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKECTBO JCHCTBUTEIBHBIX
ypcesl. MHOrO4JIeHH!.
PanmonansHbie ypaBHEHHS U
HEpaBEHCTBA.
CucTeMbUTHHEWHBIX ypPaBHEHUM
Oyukuun u rpaduku. CreneHHas
GYHKIMS C LIeJIbIM ITOKa3aTeIeM
Apudmerndeckuii KOpeHb N-0i
CTEIICHH.
HppaunronanbHbleypaBHEHUS

KoanuecTrBouacos

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

[TokazarenpHaspyHKIIMS.
[Toka3arenbHbIeypaBHEHHUS

JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpHUroHOMETPHUYECKUEBBIPAKEHUS
U YpaBHEHUS

10

18

22

ITocenoBaTebHOCTH U
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
[TpousBoHas
[ToBTOpeHnue, 060061IeHNE,
CHCTEMAaTU3aMA3HAHUH

10

20




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KIIACC

N HanvenoBanuepas1e1os u KosnuecTBouyacon JJIeKTPOHHbIE
n/n TEMIIPOrpaMMBbl Bcero Konrpoabusiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1
MIOMOIIBIO TIPOU3BOTHON
2 [TepBoOOpa3uHast u HHTETpAI 12 1
['padyiky TPUTOHOMETPHUYECKHIX
3 byukuii. TpuroHomerpuueckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeNIbHbIC U 24 1
JOrapu(pMHUECKUEC HEPABEHCTBA
5 KomMrnekcHpieuncia 10
6 HatypanbHble u 1ienbieuncia 10
Cuctembl paluoOHAIbHBIX,
-, UppaIMOHAITBLHBIX 12 1
NoKa3aTeIbHbIX U
JOTapU(PMHUECKUX YpaBHCHUH
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpEHwue, 0606H16HE/IG, 16 2
CUCTeMaTH3aIUI3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoanuyecTBOuacoB
JIeKTPOHHBbIeNU(PPOBBICOOPA30OBATEILHbIEPE
n/ Temaypoka Bcer  KoutpoJibHbIepato
cypcesbl
n 0 ThI
[[MHOXkeCTBO, ONepaliyi HaJl MHOXECTBAMU U 1
HX CBOMCTBa
HuarpammbiDitiepa-Benna 1
[IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara JJis pelIeHHs 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
JECATHYHBIC TPOOH, MTPOLICHTHI, OCCKOHEUHBIC 1
MEPUOIUUECKHIE IPOOH
Pannonanshele unciaa. OOBIKHOBEHHEIC U
JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOIUUECKHE TPOOH
[Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
[Ipumenenue npobeit ¥ MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 3a/1a4
JlericTBUTeNbHBIE YUCIIa. PallioHaNIbHbBIE U 1
HUPpAIMOHATILHBIE YHCIIa
ApudmeTndeckue oneparuu C 1
JICMCTBUTCIBHBIMH YK CIaMU
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 1
CBOMCTBA
11 [TpuGnuxEHHbIE BHIYMCIECHUS, TPaBHUIIa 1




OKpYTJICHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBEIYHCIICHUN

OCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO-

12 PaLMOHAJIBbHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

14 OcHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON IepeMeHHOM. [lenenne

15 MHOT'O4YIEHA HA MHOT'OYJIEH C OCTaTKOM.
Teopemabesy

16 MHorousieHsl ¢ LelbIMH KO3 UIIMEHTaMH.
Teopema Buera

17 PemennecncreMIIMHEHBIX ypaBHEHU I

18 PemennecncreMIIMHEHBIX ypaBHEHU I
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.

19 Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICIT Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenenurens MaTpuibl 2X2, ero

20 TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens s PeIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

99 Pemenue npuknaaHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

93 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO

CUCTEMBI JINHEWHBIX YPAaBHEHUI




24

KonTtponsnas pabdora: "PanmonanbHbie
yYpaBHEHHUS U HEPABEHCTBA.
CucreMblIMHEMHBIXypaBHEHUN "

25

OyHKIWMS, CIIOCOOBI 3a/1aHUs (YHKITUH.
B3anmuo obpatHbie QyHKIUH.
Komnosunuspynkunit

26

27

I'paduk Gyakmmu. SnemMeHTapHbBIC
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTh onpeeneHuss 1 MHOXKECTBO 3HaUEHHH
¢byukuun. Hynu ¢yakiuu. [IpomexxyTku 3Hak
HOCTOSTHCTBA

28

Ué&rHple 1 HEYETHBIC (PYHKITHH.
[Tepuoanueckue GyHKIUU.
[TpoMeKyTKUMOHOTOHHOCTU (D YHKIIUN

29

MakcuMyMBbI 1 MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

30

31

JluneitHasi, kBaapaTH4Has U APOOHO-TMHEHHAS
byHKIUM

DJIEMEHTAapHOE MCCIIEJOBAHUE U MTOCTPOEHUE
rpaduKoB 3TUX QyHKIUN

32

DeMeHTapHOe UCCIIEI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

33

34

CreneHs ¢ 11eJIBIM TOoKa3aTesieM. buHoM
Hrrorona
CrerneHs ¢ 11eJIBIM TTOKa3aTeeM. buHoMm
HreroTona

35

CrenenHast GyHKIUS C HATypalbHBIM U LIEJIBIM




nokasaresneM. E€cBoiicTBa u rpaduk

KoHntpoinbnas padota: "CreneHnHas QyHKIuS.

36 E¢ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHON
CTEIEHU U €ro CBOKCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U ero CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKAIIMX CTEIIEHU U KOPHU

40 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIepXKalINX CTETIEHU U KOPHU

41 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKAIIMX CTEIIEHU U KOPHU
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
HppanuonaneHele ypaBHeHUsA. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
yYpaBHEHUHU

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUN
UpPpalMOHATILHBIX YPAaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
VPPaLMOHATIbHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT

UppalMOHATILHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

48 UppaALMOHATILHBIX YPABHEHHIM
CgoiicTBa u rpaduk KOpHs N-0i CTENEHN KaK

49 GYHKIIMM 00paTHOM CTENIEHH ¢ HATypaIbHBIM
[I0Ka3aTesieM
CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK

50 GyHKIIMH OOpaTHOW CTENEHU ¢ HATypaJbHBIM
[OKa3areieM
KonTponbnas pabora: "CpoiicTBa u rpaduk

51 KOpHS N-0i CTENEeHHU.
WppaunonanbHbieypaBHEHUS "

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBa

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€
CBOMCTBA

55 [TokazarenpHas pyHKLMS, €€ CBOMCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKINN A5
peuieHus: ypaBHEHU I

57 Hcnons3oBanue rpaduka QyHKIUN IS
pelIeHus] ypaBHEHUI

58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKa3aTeNbHbIX YPaBHEHUN

59 [TokazarenbHble ypaBHEeHUsI. OCHOBHbIE
METO/Ibl PEeIIeHNUs TOKa3aTEeNbHbIX YPaBHEHUN

60 [TokazarenbHble ypaBHEeHUsI. OCHOBHbIE




MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

Kontponbnas padora: "[loka3arenpHas

61 krus. [lokasarensHele ypaBHeHUS" .
yH yp

62 Jlorapupmuncna. CoiicTBanmorapupma 1

63 Jlorapugmuucna. CoiicTBanorapudma 1

64 Jlorapupmuncna. CoiicTBanmorapupma 1

65 JlecaTuunble U HaTypaJIbHBIETOTapu(pMBbI 1

66 JlecsTuuHbIe U HATYpalIbHBIEIOTapU(BMBI 1

67 [IpeobpazoBaHnEeBbIpAKEHUH, 1
COJePIKALTUXIOTaAPHUPMBI

68 [TpeoOpa3oBaHuEBBIpasKEHUII, 1
COZePIKALTUXIOTaAPHUPMBI

69 [TpeoOpa3oBaHuEBBIpasKEHU, 1
COJIepKALIUXIOraprUPMBbI

70 Jlorapudmmueckas pyHKuusA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKINUN A5 1
peleHns ypaBHeHUH

73 Hcnonws3zoBanue rpaduka QyHKIUN 1JIs 1
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE

74 METO/Ibl PelIeHuUs JTorapuGMUIECKUX 1
ypaBHEHUU

75 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE 1

MCTOJbI pCHICHUA HOTapI/I(l)MI/I‘-IeCKI/IX




ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METOBI peIIeHUs JTorapu(HPMUIECKUX 1
yYpaBHEHU I

77 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH 1
JOrapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
Jorapu(pMUUECKUX ypaBHEHUH

79 KonTponpHas padora: "Jlorapudmudaeckas 1
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apTyMEHTa

82 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKHUX (YHKIUI 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

85 orpezieNieHue TPUTOHOMETPUYECKHUX (QYHKIUI 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYIIBI 1

87 OCHOBHBIETPUTOHOMETPUYECKUE(HOPMYJIIBI 1

88 OCHOBHBIETPUTOHOMETPUYECKHE(POPMYIIBI 1

89 OCHOBHBIETPUTOHOMETPHYECKHE(POPMYITBI 1




[TpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPAKE

90 . 1
HU

01 [IpeoOpazoBaHNETPUTOHOMETPHUIECKUXBBIPAKE 1
HUI

92 [TpeoOpa3oBaHUETPUTOHOMETPHUECKUXBBIPAKE 1
HUU

93 [IpeoOpazoBaHNETPUTOHOMETPHUIECKUXBBIPAKE 1
HUU

94 PemieHneTpuroHOMEeTpUYECKUX ypaBHEHU I 1

95 PemeHneTpuroHoMeTpuYeCKMXypaBHEHUHA 1

96 PemenneTpuroHoMeTpuIeCKUXypaBHEHU I 1

97 PemeHneTpuroHoMeTpuYeCKMXypaBHEHUHA 1

98 PemenneTpuroHoMeTpuIeCKUXypaBHEHU I 1

99 PemeHneTpuroHoMeTpuYeCKMXypaBHEHUHA 1

100  PemeHHETPUTOHOMETPHUECKUXYPABHEHHHA 1
KonrtponbHas pabora: "Tpuronomerpudeckue

101  BBIpa)keHMs U TPUTOHOMETPUUECKHE 1
ypaBHEeHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102  nocnenoBatensHOCTEl. MeToa 1
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE B OTPaHUYCHHBIC

103 = mocnenoBatensHOCTH. VicTOpHS aHamM3a 1
0ECKOHEUHO MaJIbIX

104  Apudmernyeckasmporpeccus

105  T'eomerpuueckasmporpeccus

106  BeckoHEYHOYOBIBAIOIIASTEOMETPUIECKASIIPOTP 1




cccui

CyMMa OecKOHEUYHO yObIBaromen

107 . 1
FE€OMETPUUECKOMN IPOTPECCUU

108 JIvuHEeHbIN 1 SKCHOHEHIMANIbHBIA pocT. Ynciio 1
e. @opMmyra CI0XXHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ YKCHOHEHUMANIbHBIN pocT. Ynciio 1
e. @opmyJia CIOKHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus 1
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KoHntpoinbHas padora: "[locnenoBareIbHOCTH U 1
nporpeccun”

112  HemnpepsiBHBIE ()YHKIIMH U UX CBOKWCTBA 1

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB 1
byHKIMi

114  CsaoiicTBa (pyHKUMI HENPEPHIBHBIX HA OTPE3KE 1

115  CaoiicTBa GyHKIMI HEIPEPHIBHBIX Ha OTPE3KE 1

116 =~ Merox MHTEPBAJIOB JUI PELICHNUS HEPABEHCTB 1

117  Meron uHTEpBANIOB /7Sl pELICHHS] HEPABEHCTB 1

118  Merox MHTEPBAJIOB JUIs PELICHNUS HEPABEHCTB 1

119 [IpumeHeHne cBONCTB HEMPEPHIBHBIX (DYHKIMI 1
JUISl pelIeHus 3a1a4

120 [IpumeHeHne CBOWCTB HENIPEPBIBHBIX (YHKIIUN 1
JUISl pEIIEHNUs 3aa4

121  TlepBas u BTOpasi MpOU3BOIHBIE (PYHKITHH 1

122 Onpenenenue, ) ) 1
reOMEeTPUYECKUHCMBICITPOU3BOIHOM

123 Onpenenenue, 1




(U3UIECKUHCMBICIITTPOU3BOTHOM

124 = VYpaHeHue kacaTelbHOU K rpaduKy HyHKIIUH 1
125  VYpaBHeHue KacaTeiabHOH K rpaduky QyHKINU 1
126 IIpou3BoJHBIEIIEMEHTAPHBIX () YHKIIUN 1
127  IIpow3BoaHBICIEMEHTAPHBIX PYHKITUH 1
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA
129 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMH ()yHKIIUH
130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO U KOMITO3UIIMH () yHKIIMNA
131  KonrponsHaspabora: "[IpousBogHas" 1 1
132 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHui: "OyHKuUN"
134  HroroBaskoHTposbHaspaboTa
135  HroroBaskoHTpoOJbHasIpadOTa
136 [ToBTOpEHwue, O606I.L[€HE/IG, 1
cUCTeMaTH3aIUI3HAHU]
OBLIEE KOJIMYECTBO YACOB I1O0 136 10

[NPOT'PAMME




11 KIIACC

Ne KosanuyecrBoyacos
Haranzy JIeKTPOHHBbIeNU(POBHICOOPa30Ba
n  Temaypoka Be Konrpoubnbie  IIpakTuyeckue
YeHHUs TeJbHbIEPECYPChI

/ ero  padoTbl padoThI
n

[IpumeneHne Mponu3BOIHON K

UCCIIeIOBAaHUIO (PYHKIMIA Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne Mponu3BOIHON K

UCCIeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K

UCCIeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHUIO (YHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHUIO (PYHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K

HCCIIeIOBaHHIO (PYHKIMH Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxxnenne HanOoIbIIero u

HAaUMEHBIIIETO 3HAUEHUS 1

HeNpepbIBHON (YHKLIUU HA




OTpe3Ke

10

11

12

13

Haxoxnenune HanOonpIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKINU HA
OTpe3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS
HETpEepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxpaenue HaubobIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxnenue HanOobIIero u
HaMMEHBLIETO 3HAYEeHUs
HenpepbIBHON (GYHKLIUHU HA
OTpe3Ke

HaxoxxneHne HanOoIbIIero u
HAaUMEHBIIETO 3HAUYEHUS
HenpepbIBHON (GYHKLIMHU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOJHON [
HaXO0XACHHS HaWIyqIlEero
pelIeHns B IPUKJIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIeTro
perieHus B MPUKIIAIHBIX 3aa9ax

15

[Ipumenenne npou3BOIHOM JUIs




OTIpeJIeNIEHUs] CKOPOCTH U
YCKOpEHHS Tpoliecca, 3aIaHHOTO
dhopmynoit uiu rpagukom

[IpuMeHeHne Npou3BOJHON IS
OIIPEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dhopmynoit uim rpagukom

17 KommozumusdyHkmi

18 Komnozunusdyaxiuit

19  KomnozunuspyHkuui
I'eomerpuueckue oOpassl

20 ypaBHEHU HA KOOPJIWHATHOM
TUIOCKOCTH
I'eomeTpuueckue o6passl

21 ypaBHEHU Ha KOOPAUHATHOM
IJIOCKOCTH
KonTponbHas padora:

22 "UccnenoBanue QyHKIHI C
MTOMOIIIBIO TTPOU3BOAHOM"
[TepBooOpaznas,

23 OCHOBHOECBOWMCTBOIIEPBOOOPA3HBI
X
ITepBooOpazHbIe HIeMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaxXoXKAEHUSA
epBOOOPaA3HBIX
ITepBooOpazHbIe H1eMEHTAPHBIX

25 ¢bynkuuid. [IpaBuia HaxXoXKAEHUSA

NepPBOOOPA3HBIX




26

Hurerpain.
['eomeTpuyeckuiicMbICIUHTETpalIa

27

28

29

Brrunciienue onpeneséHHOro
uHTerpaia no gopmysne Herorona-
JleiiOnuma

Brruncnenue onpenenéHHOro
uHTerpana no gopmyne Horotona-
JleiiOHmma

[Ipumenenue uHTErpana Juis
HAXO0XACHUS IJIOMIAAEH TIIOCKUX

$uryp

30

[IpuMeHeHne nHTErpaIa U1
HaX0XJIeHUs 00BEMOB
TEOMETPUUYECKUX TEI

31

32

33

[Tpumepsipemenuiinnddepennna
JIbHBIXYPaBHEHUN
[Tpumepsipemenuiinnddepennna
JIbHBIXYpaBHEHHH
MaremaTrnueckoe MOAECITMPOBAHUE
peabHBIX MPOLECCOB C MOMOILBIO
muddepeHranbHbIX ypaBHEHUH

34

KonTponbHas pabora:
"[lepBoobpa3nas u unTerpan”

35

36

Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBA U rpapuKu
Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBA U rpaduKu

37

Tpuronomerpruyeckue GyHKIHH,




UX CBOMCTBA U rpaduKu

38

39

Tpuronomerpuueckue GyHKIIH,
UX CBOMCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHU
C MOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUUECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUUECKUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

PeI_HCHI/IeTpI/IFOHOMeTpI/I‘IeCKI/IXHe
PaBCHCTB

PCI_HCHI/ICTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

46

47

PeIHeHI/IeTpI/IFOHOMeTpI/I‘-IeCKI/IXHe
PaBEHCTB

PCI_HCHI/IeTpI/Il"OHOMeTpI/I‘-ICCKI/IXHe




pPaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKHUX (DYHKITHIA.

48 TpuroHomeTpruyeckueHEepaBEeHCTB
a"

49 OcHOBHbIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PETLICHUS
norapuMUUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIbI PEIICHUS
MppaIOHALHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEeIICHUS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
UppalnoHaIbHBIX HEPABEHCTB

60 = OcHOBHBIC METOMBI PEIICHUS




HMPPALMOHAIILHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus

61 UPPaIMOHATILHBIX YPaBHEHUI
62 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue METObI pEeLICHHUS
[I0KA3aTENIbHBIX YPABHEHUM
64 I'padmueckue MeToabl pemeHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToabl pemeHus
norapu()MUYECKUX ypaBHEHUI
66 I'padmyeckue MeToabI pemicHUS
norapuMUIECKUX HEPABEHCTB
67 I'padmueckue MeToabl pemeHus
norapuMUIECKUX HEPABEHCTB
I'padmueckue MeToAbI pemieHus
68 MOKa3aTEeNbHBIX U
norapuMUYECKUX ypaBHEHUI
I'padmyueckue MeTOABI pelIcHUS
69  moka3aTeNbHBIX U
norapuMUYECKUX ypaBHEHUI
I'padmyueckue MeTOBI pelIcHUS
70  ToOKa3aTeNbHBIX U
Jorapu(MHUIECKUX HEPABEHCTB
I'padmyeckue MeToabl perieHus
71 MOKa3aTeNbHBIX U
Jorapu(MUIECKUX HEPABEHCTB
72 KonrponbHas pabora:




"UppainmoHanbpHele,
MoKa3areabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KomrmnekcHeie uncia.
Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMBI
3aMnyucy KOMIUIEKCHOTO YHciia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIMCU KOMIUIEKCHOTO YHClia

75

76

ApudmeTrueckue ornepaium ¢
KOMILUIEKCHBIMH YHCTIaMU

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMIUIEKCHOI'O YHCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

81

[IpuMeHeHne KOMIUIEKCHBIX
YUCEJ JIJISl PeIIeHUs PU3NIECKUX
Y TEOMETPUYECKUX 3a]1a4




KonTtponsHaspaboTa:

82 \ "
KomrnekcHpieuncia

83 = HarypanpHble u Lenbleyucia

84 HarypanbHble u 1ienpleuucina

85 [IpuMeHeHne pu3HaKoB
JETUMOCTH LIEJIbIX YHCEIT

86 [IpumeHeHue MpuU3HaAKOB
JEIMMOCTH LIE€JIBIX YHCE
[IpuMeHeHne npu3HaKoB

87 JenumocTu Heabix uncena: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88  memumoctu nensix ucer: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

89  JemMMOCTH LIEJIBIX YMCEINT: OCTaTKU
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

90  mEeTUMOCTH HENBIX YHCeI: OCTATKH
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

01 JENMMOCTH LIEJIBIX YHCE:
anroput™ EBKimaa 11 pemieHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontponbnas padota: "Teopust
Lenbix yucen"

93 CucremMa 1 COBOKYITHOCTh

ypaBHeHUM. PaBHOCHITbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

95

96

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS

OcHOBHbIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEMH
paloOHaIbHBIX YPaBHEHHI

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEH
UppallMOHATIBHBIX YPaBHEHUI

97

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
II0OKa3aTeIbHbIX YPABHEHUN

98

99

10

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYIHOCTEH
ITOKA3aTENIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI pEUICHUS
CUCTEM U COBOKYIHOCTEH
JoTapu(PMUYECKUX YpaBHEHUM

OcHoBHbBIE METOJbI PCHICHUS

CHUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX ypaBHEHUN

10

[IpuMeHeHne cucTeM K peleHUI0
MaTeMaTU4YeCKUX 3a1a4 U 3aJ1a4
U3 PA3JIMYHBIX 00JIacTei HAYKU U
peanbHON JKU3HU, UHTEPIIpETaLUs
[IOJIyYEHHBIX PE3YJILTATOB

10

[IpuMeHeHne cucTeM K pelIeHUI0




MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4y
U3 pa3aNyHbIX 00JacTel HayKu U
peasIbHOM JKU3HU, HHTEPIIPETALIUS
MOJIyYEHHBIX PE3yIbTaTOB

IIpuMeHeHHne HEpaBEHCTB K
PELICHUIO MaTEMAaTUYECKUX 3a/1a4

10 Y 3aJ1a4 U3 Pa3IuIHBIX 00JIacTeit

3 HAyKH U pealibHOM JKU3HH,
MHTEPIPETAIMS TOTYIEHHBIX
pe3yNbTaToB
Kontposnbnas pabora: "Cucrtemsi

10 = panuoHaNBHBIX, UPPALIMOHAIBHBIX

4 MOKAa3aTeIbHbBIX U
Jorapu(MUUECKUX ypaBHEHUI"

10 = PammonanbHBICypaBHEHHUS C

5 napameTpamu

10 PannonansHbIeHEpaBEHCTBA C

6 napamMeTpamu

10 PanmoHanbHBIECHCTEMEI C

7 napaMeTpamu

10 UppanmonanbHbie ypaBHEHHS,

8 HEPaBEHCTBA C TTapaMeTpaMu

10 = HppauuoHaJIbHBIECHCTEMBI C

9 napameTpamu

11 IlokazarenbHblE ypaBHEHUS,

0 HEpaBEHCTBA C MapaMeTpamMu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamMmu




11 Jlorapudmuueckue ypaBHEHUS,

2 HEpaBEHCTBA C MapamMeTpaMu

11 = JlorapudMHYECKHECUCTEMEI C

3 napameTpamu

11 TpuronomeTpuueckrueypaBHEHH

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a ¢ mapameTpamu

11 TpUroHOMETPUUYECKUECUCTEMBI C

6 napameTpamu
ITocTpoenue u uccienoBaHue

11 MaTeMaTHYEeCKUX MOJEIIEN

7 peabHBIX CUTYALUH ¢ TOMOIIBIO
YPaBHEHUH C ITapaMeTpamu
ITocTpoenue u uccienoBaHue

11 | MATeMATHYeCKHX Moieneit

3 peanbHBIX CUTYALMH ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napameTpamu
ITocTpoenue u uccienoBaHue

11 | MATeMAaTHecKHX Moieneit

9 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napaMmerpamu”

12 [ToBTOpenue, o600mIEHNE,

1 cHCTeMaTH3aInsI 3HAaHUH:




"VpaBHeHus"

[ToBTOpeHue, o600IIEHNE,

;2 cHCTeMaTHu3alus 3HaHUMH:
"VpaBHeHus"
[ToBTOpEeHue, 0600IIEHNE,

12 CUCTEMATH3AIN 3HAHW:

3 "YpaBHEHHS.
CucremplypaBHEeHUN"

12 [ToBTOpeHME, 0000IIEHNE,

4 cUCTeMaTu3alys 3HAHMM:
"HepaBencrna"

12 [ToBTOpeHme, 06001IEHNE,

5 cUCTeMaTu3alys 3HAHMM:
"HepaBenctna"

12 [ToBTOpeHme, 06001IEHNE,

6 cucTeMaTu3alus 3HaHuH:
"HepaBencrsa"

12 [ToBTOpenue, 06001IeHNE,

; CHCTEMaTH3aINsI 3HAHUH:
"IIpon3BoHas u e€ npuMeHexnue"

12 [ToBTOpenue, 06001IEeHNE,

3 cUCTeMaTHh3aIysl 3HAHMI:
"IIpon3BoHas u €€ npuMeHeHue"

12 [ToBTOpenue, 06001IeHNE,

9 cUCTeMaTu3alIysl 3HAHMIA:
"IIpon3BojHas u €€ npuMeHeHue"

13 [ToBTOpenue, o600mIEHNE,

0 CHCTEMATH3AIMS 3HAHWIA:




"NHTerpan u ero npuMeHexue"

[ToBTOpeHue, o600IIEHNE,

13 .
1 cUCTEMAaTH3alls 3HAHUH: 1
"OyHkuun"
13 [ToBTOpeHue, 0600IIEHNE,
5 cHUCTeMaTU3alys 3HAHMM: 1
"®yukuun"
13 [ToBTOpEeHME, 0000IIEHNE,
3 cUCTeMaTu3alys 3HAHMM: 1
"OyHKuMKn"
13
4 HroroBasikoHTpoIbHasipaboTa 1 1
13
5 HroroBaskoHTpoabHasIpadboTa 1 1
13 [ToBTOpeHue, 0600IIEHNE, 1
6 CHUCTeMaTH3alusI3HAHNI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Marematuka: airedpa 1 HadaJla MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
Y Hayaja MaTeMaTtudeckoro ananusa,l0 xiacc/Komarun FO.M., TkaueBa M.B.,
dénoposa H.E. u apyrue, Akimonepnoe oo0uiectBo " U3narenscTBo

"IIpocBemienue"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

MareMatuka: airedpa 1 HayaJla MaTEMaTHYECKOT0 aHalln3a, reoMeTpus. Anredpa
M Hauvaja MateMatndeckoro anainusa, 10 knacc/ Komsrua FO.M, Tkauésa M.U,
®énoposa H.E, u apyrue, Akiimoneproe oomiectBo "N3mnarenbcTBo

"IIpocBemienue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

SI-xmacc, ustest.






