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MNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa W Hadajda MAaTeMaTHMYECKOTO aHAINU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero oodumero odpa3oBaHus,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEeUHMBAECT WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JOTMYECKOE U abCTPaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
IUI OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U APYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAZCBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (opMyiupyeT cBou
JOCTHKEHHS B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUS 3aKOHaMHM (U3UKH, XUMHH, OUOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONB30BaTh UX IS JajdbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH kM3HU. B TO ke BpeMsi oBiajieHHMEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMM U PACCyKAaTh AETYKTUBHO, UCIOJIB30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hayajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPIPETallud  TOJYYEHHBIX  pELIeHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpPHUPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc o0janaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM TMOTEHITHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadyalaM MaTeMaTH4eCKOIro
aHalli3a JEKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJN3a» BBIIEJICHBI CIEAYIONINE COepKaTeIbHO-METOAMYECKue JIMHUM: «Yucna
U BbIUMCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKATENbHO-METOANYECKUE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO IOTOHSI
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHUYECKUX MAMCLUMIUIMH, TaKMX Kak aiureopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCIIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJENIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia U BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
paloHAIbHBIX BBIUMCICHHUM, BKJIIOYAIOMINX B C€Osl MCHOIB30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaThb NPUKUJKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HAaTypaibHBIX, IIEIbIX,
palMoOHANBHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M OINEepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE OIMepaliy, a TaKkxkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMH MX MPUMEHEHHS JUIS PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TIPEACTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKHd M €€ poiiu B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue |
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pazaene IlporpaMMbl MpEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIONIMX 3amad. B
pesynbrate OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKammx mnapamerpel. [lodydeHHbIEe yMEHHsS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUU.
Jlannasi copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOPMUPOBAHUE YMEHUM
BBIMIOJHATH  pacuéTtel 1o  (Qopmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYyrMMM JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepruaiia. M3yuenue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk U C pEelIeHHEeM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM OonbllIoe BHHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMy 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JTMHUN HaIeJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHass nuHug «Hauana MareMaTHyeckoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHUX, TaK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00Yy4YarolmMMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUMHA, OMpEeAeNsiTh MX HauOOJbIINE W HaUMEHbININE
3HAYEHHUS, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHMsI TpoueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTUYECKOTO
aHanm3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U UcKyccTBe. OOydaromuecs y3HaIT O



BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
W TIpeaiaraloT HanOoJiee YHUBEPCATIBHBIA SI3bIK, OOBECTUHSIONMMNA BCE Pa3zeiibl
MaTeMaTUKH H e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIC MAaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKM KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapaTra aureOpbl |
MaTEMaTHYeCKOTO aHajin3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOT0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAaKTHYECKUX  3a7ad  oOydarluecss  pPa3BUBAIOT
HAOIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO  (OPMUPOBAHWIO HABBIKOB PEIICHHUS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YUEHHUs BCEX TEM yueOHOTO Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHATU3ay.

Ha w3ydeHme ydeOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BBIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiel 3HAHUHN U pealbHOM )KU3HH.

JenictBuTtenpHble uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCIHA.
Apudmernueckre  onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCJIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYKMCIICHUS, TTPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenonbe3oBaHue
NOoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

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

CuHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEIIEHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUMN U
HEpPABEHCTB. MHOroOWwIeHbl OT OJIHOW MEepeMEHHOW. J[leneHne MHOroujieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3y. MHoOrowiessl ¢  LEJIBIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCITOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTEIIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Ipeobpa3zoBanne BbIpaX)EeHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMUUECKUX YpaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUM CMBICI H
CBOICTBA, BBIYMCJIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIECH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHI MU HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX o0JiacTell HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO o0OpaTHblE (QYHKIUU.
Kommnosumms pyskiuit. I'paduk  QyHkiuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHHMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3Ha4eHus: QyHKIIMH HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (YHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuronomeTpuyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyana MaTeMaTH4ecKOro aHajaimnsa

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBAaTENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruueckas rnporpeccuu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
IIPOTpecCHH. JIMHEVHBIN U SKCIIOHEHIMAIBHBIN poCcT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapakTepa.



HenpepsiBHble (QYHKIMM W HX CBOWCTBA. TOYKH pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIecKui u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOM K rpaduKy QyHKIHH.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cyMmMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHKO-MHOXKECTBEHHOIO —amnmapara  Julis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 PazIUYHbIX O0JacTell HayKd M pPeaJbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu GyHKIUA. ['eoMmerpuyeckue oOpa3bl ypaBHCHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellieHHs ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH U1 HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPH PEUICHUW 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamnsa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAMMEHBLIEr0  3HAYEHUU
HEIMpPEePbIBHON (DYHKIMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAAHBIX 3aj]adyax, JUIsl OIpPENENIEHHs] CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0Opa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBoOOpPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Heiorona-JleiOuua.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOIAAEH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00yUJaOIMIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHXKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIeKTaM pa3IMuHbIX BUIOB UCKYCCTBA;

5) pu3UecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYeCKHe 3HAHUA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€STEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrn W Ppeanru3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUIN [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble ornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKaIUH,
OCHOBAHUS /7151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSAX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4ETOM
CaMOCTOSTEILHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble uccienoBareabcKue 1eiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBath  BOMpOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aApPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOJIOJICHUS, HUCCIIEIOBAHUS, OILIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpOLlEcCa, a TakKE BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0menne:

BOCHPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYYECHHBIN pe3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COIMOCTABISATh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(dbopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 33a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBICHITH IPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢Gopmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJIEHAMH KOMAH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJIbTAaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJIHO OINEpPUPOBaTh MOHATHUSMHU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyueckas ApoOb, TMPOIEHTHI, HWPPANUOHATBHOE YHCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEV 3HAHUM U PEATbHOM KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBRIYMCIICHUS, TIPABUJIa OKPYTIICHUS, TPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

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

CBOOOJTHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMS U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CcBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3aad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIEA0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBIO MAaTPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKCHU,

BBITMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIIbHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUH;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WA OCYIIECTBIISAS IPOBEPKY KOPHEMN;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMM U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKLHMS, CIIOCOOBI 3aAaHUs (PYHKIIHH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN QPyHKINHU, HYJIH QYHKIIMH, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYPaJbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HATypaJbHbIM I0Ka3aTeJEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATE 3JIEMEHTApPHOE MCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHUH;

cBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUYECKasi MPOrPeCCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJI PELIEHUs pealbHBbIX 3a4ad MPUKIATHOTO
XapaKTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTo aHajh3a KakK aHaln3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSMHU: HENpPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HENIPEPHIBHBIX (QYHKIUI JIJIs pEIIeHUs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TI€EpBas U BTOpas IPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MMPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MUECKHIl CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 33]a4 U3 IPYrHX yUYEOHbBIX MPEAMETOB;

CBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydwaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CcBOOOJIHO OMNEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYHCEN, UCIOJb30BATh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOIHO OMNEPHUPOBATH MOHITUSMU: HUppALMOHANBHBIC, MOKAa3aTelbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISTH OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuPpMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIU U TapaMeTpPhI;

MPUMEHSIThH TpapuuecKrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABJISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 33aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammnapara aireophl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJbTAT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIMIA;

CTPOUTH TE€OMETpUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPpapUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO VIS UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HANOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTPE3KE;

MCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUUAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICTICHUSI CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOrO (OPMYJIOH WK
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHbIX (YHKIUHA ¥ BBIYHUCISATH
uHTerpan no popmyne Hetotona-JleliOnua;

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

UMETh MpEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmmuyecTBo yacos DJIeKTPOHHbIE
Ne (uudpossbie)
o/ HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Beero KoHTpoabHbIe 0BpazOBATEILHbIE
padoThI pecypest
| MHOK€eCTBO IEHUCTBUTENBHBIX Yncell. MHOrowieHsl. PanimonanbHble 4 |
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI IMHEUHBIX YPaBHEHUN
2 Oynkiun u rpaduku. CreneHHas GyHKIUS C HETbIM IT0Ka3aTeeM 12 1
3 ApudmeTnueckuii KOpeHb n-oi cteneHu. MppannoHanbHble ypaBHEHUS 15 1
4 [TokazarenpHas pynkuus. [lokasarenbHble ypaBHEHHS 10 1
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckre ypaBHEHUS 18 1
6 TpuroHomeTpuuecKue BIPAKEHUS U YPABHEHUS 22 1
7 ITocnenoBaTeabHOCTH U POrPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KIIACC

KounvecTBo yacoB JIeKTPOHHbIE
Ne (mudposbie)
w/n HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KonTposbHbie 0BpazoBaTeTbHBIE
padoThI pecypenI
HccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOIHOMN 22 1
2 ITepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu Tpuronomerpuueckux GyHkuii. TpuroHoMerpuyeckue 14 |
HEpaBEHCTBA
HppanronanbHbIe, MOKa3aTeIbHBIC U JIOTapH(PMUIESCKHE HEPABCHCTBA 24 1
5 KommiekcHbie uncna 10 1
Harypasbnsle u nensie yucna 10 1
7 Cucrembl paMOHaIbHBIX, UPPALMOHAIBHBIX TOKA3ATEIbHbBIX U 12 |
norapu(pMUUECKUX ypaBHEHHIMA
3amauun ¢ mapameTpaMu 16
[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIUs 3HAHUH 16 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo 4yacos
Ne i/ Tema ypoka KonTpoabubie
Bcero
padoThI
MHoxecTBO, oneparuy HajJl MHOYKECTBAMH U UX CBOMCTBA 1
2 JNuarpammsl Ditnepa-Benna 1
3 [TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO alrapara JUlsl peleHus 3a1a4 1
4 Pannonanphblie yncna. OObIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI, 0ECKOHEUHBIE |
MEPUOIUUECKHIE TPOOH
5 Panmonanbsublie ynciaa. OObIKHOBEHHBIE U IECTUYHbBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE |
MIEPUOIUUECKHIE IPOOH
6 [TpumeHeHnue npoOei u MPOLIEHTOB IS PEIICHUs PUKIAIHBIX 3a1a4 1
7 [Ipumenenue qpobeit ¥ MPOLEHTOB [Tl peIIeHUs IPUKIIaJAHbIX 3a1a4 1
8 JleiicTBuTenpHbIE YKCia. PalioHanbHble M UPPALIMOHAJIBHBIE YUCIIA 1
9 ApudmeTrnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHNCIAMU 1
10 Mopynps JENCTBUTEIBLHOTO YKUCIIA U €r0 CBOMCTBA 1
11 [IpubnuxEHHBIE BBIYUCIIEHNUS, IPAaBUIIAa OKPYTJIICHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BHIYUCICHUN 1
12 OCHOBHBIE METO/IbI peIIeHUs LIEIbIX U IPOOHO-PAIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB 1
13 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAMOHAILHBIX YPaBHEHUI U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI pEIIEHUS LIETBIX U IPOOHO-PAMOHANBHBIX YPAaBHEHUI U HEPAaBEHCTB 1
15 MHorowieHsl OT OJHON NEpEMEHHOM. JeTleHre MHOTO4YJIEHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema |
besy
16 MHorousnens! ¢ nensiMu kodddunrentamu. Teopema Buera 1
17 Peuienue cucreM IMHENHBIX YPaBHEHUN 1




18 Pemienue cucrtem JIMHEHHBIX YPaBHEHUM 1
19 Matpuua cuctemsl IMHEWHBIX ypaBHEeHUH. OnpenenuTesb MaTpULbl 2X2, €ro reOMETPUUECKUM |
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €0 3HAYCHUs
20 Ornpeaenurenbs MaTpUIbl 2X2, €ro TeOMETPUUYECKUNA CMBICI U CBOMCTBA; BHIYUCICHUE €TI0 3HAUCHUS 1
21 [IpumeHeHue onpeaenuTens 1yl peIeHUs] CUCTEMbI JTMHEUHBIX YPaBHEHHI 1
22 Pemenne npukiiagHbIxX 3a/1a4 C IOMOLIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUI 1
23 Pemienne npukiiagHbIX 3a/1a4 ¢ HOMOUIBIO CUCTEMbI TMHEHHBIX YPaBHEHUI 1
24 KonTtponpHast padora: "PannonanbHble ypaBHEHHS U HepaBeHCTBA. CHCTEMbI TMHEWHBIX |
ypaBHEHUI"
25 OyHKIM, criocoOsl 3aganust GyHkiuu. Bzaumuo obpatusie pynkiun. Komnoszunusa GyHKui 1
26 I'padux dpynkumu. DnementapHbie mpeodpa3oBanus rpagukoB GyHKITHHA 1
7 OO6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHui Gpynkuuu. Hymu ¢ynkiuu. IpomexyTku 3Hak |
MIOCTOSTHCTBA
28 Yérable u HeuéTHbIe pyHKUUU. [lepuoanyeckue pyHkunu. I[IpoMexyTku MOHOTOHHOCTH (DYHKIIMU 1
79 MakcumyMbl 1 MUHUMYMBI QyHKIMKM. Hanbomnbiiee u HaMeHblliee 3HaueHne QyHKIMU Ha |
IPOMEXKYTKE
30 JluneitHasi, kBaapaTH4Has U APOOHO-TMHEHHAS PYHKIIMH 1
31 DIeMEHTapHOE HUCCIIEIOBAaHUE U ITOCTPOEHHE I'PpaUKOB 3TUX (PYHKIMN 1
32 DeMeHTapHOe UCCIeI0BaHue U MOCTPOEHUE rpauKoB 3TUX (PyHKIIHIHA 1
33 Crenens ¢ nensiM nokasareneMm. bunom Herotona 1
34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1
35 CrenenHast GyHKIIMS C HaTypaJlbHBIM U LIEJbIM NoKa3aTeneM. E€ cBoiicTBa u rpadux 1
36 KonTponbhas pabota: "Crenennas ¢pyukuus. E€ cBoiicTBa u rpadux" 1
37 Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTBa 1
38 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa 1
39 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIINX CTENICHU U KOPHH 1




40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COAEPIKAIIUX CTCTICHH U KOPHH 1
41 [Ipeobpa3oBaHust YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTENIEHU U KOPHU 1
42 Uppanuonanbubie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIIbHBIX YPABHEHHUI 1
43 Uppanuonanbubie ypaBHeHU. OCHOBHBIE METO/IbI PEIICHUS HPPALUOHAIIBHBIX YPABHEHHI 1
44 Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALMOHATIbHBIX YPABHEHUM 1
45 PaBHOCHIIbHBIE TEPEXOIbI B PEIICHUU UPPALMOHATIbHBIX YPABHEHUI 1
46 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPABHEHUI 1
47 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUHN UPPALIMOHAIBHBIX YPaBHEHHH 1
48 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUI 1
49 CgoiicTBa u rpaduk KOpHs n-0if cTeneHn Kak (yHKIUN OOpaTHOM CTENEHH ¢ HaTypalbHbIM |
nokasaresieM
50 CgoiicTBa u rpaduk KOpHS N-0if cTENeHN Kak (YYHKIIMA 00OpaTHOW CTETIEHH C HATypaJIbHBIM |
HokKasaresiem
51 KonTponbnas pabora: "CsoiicTBa u rpaduk KopHs n-oi creneHu. MppauroHaibHble ypaBHEHUS" 1
52 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1
53 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEJEM U €€ CBONWCTBA 1
55 [TokazarenpHas pyHKIMS, €€ CBOMCTBA U IrpaduK 1
56 Hcnonb3oBanue rpaduka GyHKINUN A PELIeHUs] ypaBHEHUH 1
57 Wcnonb3oBanue rpaduka QyHKINY U1 pellIeHUs] ypaBHEHUN 1
58 [Toka3zarenbHble ypaBHEHUsI. OCHOBHBIE METO/BI PELICHUS I0KA3aTEIbHBIX YPaBHEHUN 1
59 IToka3aTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIIECHUS [TOKA3aTEIbHBIX YPABHEHUI 1
60 [Toka3zarenbHble ypaBHEHUsI. OCHOBHBIE METO/BI PELICHUS I0KA3aTEIbHBIX YPaBHEHUN 1
61 Kontponbnas paborta: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHeHuU" 1
62 Jlorapudm umncna. CpoiicTBa jgorapudpma 1
63 Jlorapudm umncna. CoiicTBa jJorapudpma 1




64 Jlorapudm uucna. CoiicTBa gorapudma 1
65 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1
66 JlecsaTHYHBIC U HATYpAJIbHBIC JTOTaPHUPMBI 1
67 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTaPHPMBbI 1
68 [IpeoOpazoBanue BEIpaXEHUH, CoAepKAIUX JTorapu(Mbl 1
69 [IpeoOpa3zoBanue BbIpaXeHH, coepKaluX Jorapudmol 1
70 Jlorapudmmueckas GpyHKIus, €€ CBOHCTBA U Tpaduk 1
71 Jlorapudmuueckas GyHKIMs, €€ CBONCTBA U rpaduK 1
72 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUsT YpaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIMU IS pELICHUs] YpaBHEHUI 1
74 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/BI PEIICHUS JIOTapu(PMUIECKAX YpaBHEHHHA 1
75 Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI pellIeHUs JIorapu(pMUUECKUX YpaBHEHHH 1
76 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS JIOTapU(MUIECCKUX YPaBHEHHHA 1
77 PaBHOCHIIBHBIE TTEPEXO0/Ibl B pEIIEHUH JIOTapu(MUUECKUX YpaBHEHUN 1
78 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILIEHUH JIOTAPU(PMUUECKUX YpaBHEHUN 1
79 Konrponsnas pabora: "Jlorapupmuueckas Gpynkuus. Jlorapupmudeckue ypaBHeHUs" 1
80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT'€HC YMCIOBOI'0 apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMEeHTa 1
82 ApKcUHYC, apKKOCHHYC Y apKTaHI'€HC YMCJIOBOTO apryMEHTa 1
83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO apryMeHTa 1
24 Tpuronomerpuyeckas OKpy>KHOCTb, OIPECIICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO 1
apryMeHTa
25 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUECKUX (PYHKIIUNA YHCIOBOTO !
aprymeHra
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1




88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUIN 1
91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUIN 1
92 [Ipeobpa3oBanye TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1
93 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUIN 1
94 Pemenne TpuroHoMeTpuUeCcKUX ypaBHEHUI 1
95 Peuienne TpuroHoMeTprUUECKUX ypaBHEHUN 1
96 Pemenne TpuroHoMeTpuUeCcKUX ypaBHEHUI 1
97 Peuienne TpuroHoMeTprUUECKUX ypaBHEHUN 1
98 Pemenne TpuroHoMeTpuUeCcKUX ypaBHEHUI 1
99 Peuienne TpuroHoMeTprUUECKUX ypaBHEHUN 1
100 Pemenne TpuroHoMeTpuUeCcKUX ypaBHEHUI 1
101 KonrtponbHas pabdora: "TpuroHoMerprudeckre BEIpaKeHUs] U TPUTOHOMETpUYECKHE ypaBHEHU" 1
102 ITocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCIeA0BaTENbHOCTEH. MeTo MaTeMaTHYECKOH |
UHIYKIIH
103 MOHOTOHHBIE M OTpaHUYEHHBIE NT0CIIe0BaTeNbHOCTU. icTOpHs aHanu3a 6ECKOHEUHO MaJIbIX 1
104 Apudmernueckas Iporpeccus 1
105 I'eomeTpuueckas mporpeccust 1
106 beckoHeuHo yObIBaroIias reoMeTprUuecKasi Iporpeccust 1
107 CyMMa 0ecKOHEUHO yOBIBaIOIIEH T€OMETPUUECKON MTPOTPECCUU 1
108 JInHEeNHBIN U 3KCIIOHEHIMAIBHBIN pocT. Uucio e. opmyiia CI0KHBIX IPOLIEHTOB 1
109 JInHEeNHBIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yncio e. opmysa CIOXKHBIX TPOLIEHTOB 1
110 Hcnonp3oBanue mporpeccuu sl peleHus pealbHbIX 3a/1a4 IPUKIIAJHOI0 XapakTepa 1
111 Kontponbnas padota: "[locinenoBarenbHOCTH U Tporpeccuu’” 1
112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA 1




113 Touka pa3pbeiBa. AcUMITOTHI TpadUKOB QYHKITUN 1
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
115 CgoiicTBa GYHKIIMIA HEPEPHIBHBIX HA OTPE3KE 1
116 Meto MHTEpPBaJIOB JIsl PEIICHUSI HEPABEHCTB 1
117 Meron UHTEPBAJIOB VISl PELICHUS HEPABEHCTB 1
118 Meto MHTEpPBaJIOB JIsl PEIICHUSI HEPABEHCTB 1
119 [IpumMeHeHme CBOWMCTB HEMPEPHIBHBIX (DYHKIIMN JJIsl pEIICHHS 3a/1a4 1
120 [IpumeHeHne CBOMCTB HEMIPEPHIBHBIX (DYHKIUH JIJIs pEIeHUs 3a/1a4 1
121 [lepBas u BTOpast npou3BOIHBIC PYHKIUU 1
122 Ornpenenenne, reOMETPUUECKHUI CMBIC IIPOU3BOAHON 1
123 Onpenenenne, GU3MUECKUN CMBICI IPOU3BOTHON 1
124 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 1
125 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKIUN 1
126 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (HYHKLIUI 1
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1
128 [Tpou3BoiHAs CyMMBI, TPOU3BECHNS, YACTHOT'O U KOMIIO3UIIUH (DYHKIIHI 1
129 [Tpon3BoiHas CyMMBI, TPOU3BEIEHHS, YACTHOI'O M KOMIO3ULIUU (QYHKIIUH 1
130 [IpousBoHas CyMMbI, IPOU3BEACHMS, YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
131 Konrponsnas padora: "[IpouszBoanas” 1 1
132 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3aIks 3HaHui: Y paBHeHUS" 1
133 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3anus 3HaHui: "OyHkuun" 1
134 HtoroBast KOHTpoJIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHASA paboTa 1 1
136 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIHsl 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10




11 KIIACC

KoauuecTBO 9acoB

Ne i/ Tema ypoka KounTpoJabHbie
Bcero
padoThI
1 [IpuMeHeHne MPOM3BOTHOM K UCCIICIOBAHMIO (DYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI 1
2 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI 1
3 [IpumeHeHne MPOU3BOIHON K HCCIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
4 [TpumeHeHre TpPON3BOTHON K UCCIIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
5 [IpumeHneHne MPOU3BOIHOMN K HCCIeI0OBAaHUIO (DYHKIIUIT HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
6 [TpumeHeHre TpPON3BOTHON K UCCIIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
7 Haxoxaenne HaubobIIero 1 HaMMEHbILIEr0 3HAYCHHSI HETIPEPHIBHOM (PYHKIIMK Ha OTpe3Ke 1
8 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETPEPHIBHOM (PYHKIIMH HA OTpE3Ke 1
9 Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsI HETIPePhIBHOM (PYHKIIMM HA OTpe3Ke 1
10 Haxoxnaenne HaubobI11ero 1 HaMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (DYHKIIMU Ha OTpe3Ke 1
11 Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsI HETIPePhIBHOM (PYHKIIMM HA OTpe3Ke 1
12 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMN Ha OTPE3Ke 1
13 [IpuMeHeHne MPOU3BOIHOM JIUIsl HAXOKAEHUS HAaWIy4YlIero PEMICHHs] B IPUKIAIHBIX 3a7a49ax 1
14 [IpumeHeHne MPON3BOIHON JUI HAXOXKACHNS HAWTYUILIEro peleHUs B IPUKIAIHBIX 3a7a4ax 1
15 [IpumeHeHne Mporu3BOIHON /Il OIPEEIICHNS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTO |
dbopmyoit uiu rpadpukoM
16 [IpumeHneHne MpON3BOIHON Ul ONPEAEIIEHNS CKOPOCTH M YCKOPEHUS IIPOLECCa, 3aJaHHOTO |
dbopmyoit uiu rpadpuKoM
17 Kommnozumus ¢pyHkmmit 1
18 Kommosurus dhyHkImit 1
19 Kommnozumus pyakmmi 1




20 I'eomerpuueckue 00pa3bl ypaBHEHUN Ha KOOPAUHATHOMN TIJIOCKOCTH 1
21 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
22 Kontposnbnas padota: "Uccnenopanue GyHKIHA ¢ TOMOIIBIO TPOU3BOAHON" 1
23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBooOpazubie aneMeHTapHbIX pyHKIMIA. [IpaBuia HaxoXIeHNsT IEPBOOOPA3HBIX 1
25 [TepBooOpasubie anemMeHTapHbIX GyHKIMNA. [IpaBuia HaX0XKIESHUS TEPBOOOPA3HBIX 1
26 NHuterpai. I'eoMeTpudecKnil CMBICI HHTETpaa 1
27 Brruncnenue onpenenénnoro uaterpana no popmyne Herotona-JleiiOnuna 1
28 Brruucnenue onpenenénnoro uaterpaia mno popmyne Herotona-Jleitonuna 1
29 [Ipumenenue nHTErpana i HaXOXKACHUS IJIOMAAeH TUIOCKUX GUTyp 1
30 [TpumeHeHne UHTETpaNa Al HAXOKACHUS 00bEMOB FEOMETPUIECKUX TEI 1
31 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHHI 1
32 [Tpumeps! pemenuii qudpepeHnaaTbHbIX YpaBHEHHN 1
33 MaremaTHueckoe MOJICIMPOBAHUE PeATIbHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHIInanbHbIX |
YpaBHEHUU
34 Kontponsnas pabora: "[lepBoobpa3Has u uarerpan" 1
35 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpapuKu 1
36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpapuKu 1
38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
39 Tpuronomerpruyeckue GyHKIIMH, UX CBOMCTBA U TpaQUKu 1
40 OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHUI C TOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
41 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHHH C MOMOIIbI0 TPUTOHOMETPUYECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTU 1
44 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1




45 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1
43 Kontposbnas padota: "['paduku TpuroHoMeTprudeckux GyHKIUNA. TpUTrOHOMETPHIECKUE |
HepaBeHCTBA"
49 OcCHOBHBIE METO/bI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI pELIECHU T0KA3aTEIbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI pELIECHU T0KA3aTEIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METObI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
54 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
55 OCHOBHBIE METO/IbI pEeIICHUS JTOTapU(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
57 OcCHOBHBIE METObI PEILIEHUS UPPAIIIOHATIBLHBIX HEPABEHCTB 1
58 OcCHOBHBIE METObI PELLIEHUSI UPPAIIIOHATILHBIX HEPABEHCTB 1
59 OCHOBHBIE METOBI PELLIEHNUS UPPALIMOHATIBHBIX HEPABEHCTB 1
60 OcCHOBHBIE METObI PELLIEHUSI UPPAIIIOHATIBLHBIX HEPABEHCTB 1
61 I'paduueckue MeTOIbI peLIeHNs UPPAllMOHATIBHBIX YPaBHEHUN 1
62 I'padrueckue MeToabl peleHus: UppalMoOHalIbHBIX YPaBHEHUN 1
63 I'padrueckue MeTo bl pelIeHHs TOKa3aTeIbHbIX YpaBHEHUN 1
64 I'padmueckue MeToabl peneHus IoKa3aTebHbIX HEPABEHCTB 1
65 I'paduueckue MeTOIbl pelIeHNs JOrapuPMUUECKIX YpaBHEHU I 1
66 I'padmueckue metToabl pemeHus JorapupMuIecKuX HEPaBeHCTB 1
67 I'paduueckue MeTO bl pelIeHUs JOrapuPMHUUECKUX HEPABEHCTB 1
68 I'padrnueckue MeToabl peleHus MoKa3aTeNbHbIX U JIOTapU(PMUUECKUX YpaBHEHUN 1
69 I'paduueckue MeTOIbI peLIeHNs TOKa3aTeIbHbBIX U JOrapu(pMUUECKUX YPaBHEHUN 1




70 I'padmyueckue MeToabl peleHus MoKa3aTeNbHbIX U JIOTapu(pMUIECKIX HEPABEHCTB 1
71 I'paduueckue MeTOIBI pEeLICHHUS TOKA3aTeIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB 1
72 Kontponbnas padota: "UppanmonainbHble, TOKa3aTeIbHbIE U JIOTapupMuveckue HepaBeHcTBa" 1
7 KommekcHbie uncna. AnreOpanueckas U TpUroHOMeTpudeckasi GOpMbl 3aITUCH KOMITJIEKCHOTO |
yucia
74 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi OPMBI 3aIMCH KOMITJIEKCHOTO |
qucia
75 ApudmeTrueckue onepanuu ¢ KOMIJIEKCHBIMU YHCIIaMU 1
76 ApudmeTraeckne onepaiuy ¢ KOMITIEKCHBIMH YUCIIAMA 1
77 N300paxkeHre KOMILJIEKCHBIX YHCET Ha KOOPIAUHATHON TIOCKOCTH 1
78 N300paxkeHre KOMITIEKCHBIX YHCET Ha KOOPIUHATHON TUIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILUIEKCHOTO Yucia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILUIEKCHOTO Yncia 1
81 [IpumeHeHne KOMIUIEKCHBIX YMCeN JUIsl pelleHns (PU3HMUeCKUX U T€OMETPUUECKUX 3a]a4 1
82 KonrtponsHas pabora: "KommiekcHbie uncna" 1
83 HarypanbHblie u 1ienbie gyucia 1
84 HarypainbHble u niensle yucia 1
85 [IpumeHeHne NpU3HAKOB IETUMOCTH 1IEJIbIX YU CET 1
86 IIpuMeHeHNne MPU3HAKOB IE€IMMOCTH LIEJIBIX YU CET 1
87 [Tpumenenue npuszHakoB Aenumocty nensix yucen: HOJl n HOK 1
88 IIpumenenne npusHakoB aenumoctu nensix yncen: HOJl n HOK 1
89 [IpumeneHne Npu3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYJIIO 1
90 IIpumeHeHne MPU3HAKOB AETMMOCTH LEJIBIX YUCEI: OCTATKU [0 MOIYIIIO 1
o1 [IpumeHeHne MpU3HAKOB AETUMOCTH IEJIBIX YHCEN: aAIrOpuT™M EBKMIa A peieHus 3a1a4 B HeNbIX |
YHUCIax
92 Kontponbnas padota: "Teopwus nenbix uncen" 1




93 Cucrema v COBOKYITHOCTh YPaBHEHHI. PABHOCUIIBHBIE CHUCTEMBI M CUCTEMBI-CIIECTBUS 1
94 Cucrema 1 COBOKYITHOCTh YpaBHEHUM. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM M COBOKYITHOCTEHN PALIMOHAJIBHBIX YPABHEHUI 1
96 OCHOBHBIE METO/IbI PELICHUS CUCTEM U COBOKYITHOCTEN MppalMOHAIbHBIX YPABHEHUI 1
97 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U COBOKYITHOCTEHN IOKAa3aTEJIbHBIX YPAaBHEHUI 1
98 OCHOBHBIE METO/IbI PELIEHUS CHCTEM U COBOKYITHOCTEH NOKA3aTeJIbHbIX YPaBHEHUM 1
99 OCHOBHBIE METO/IBI PEIICHUS CUCTEM M COBOKYITHOCTEH JIOTapu(PMHUUECKUX ypaBHECHUN 1
100 OcHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JIorapu(MUIECKUX ypaBHEHUN 1
101 [TpuMeHeHne CHCTEM K PEIICHUI0 MAaTeMaTHYECKUX 33J1ad M 3a]1a4 U3 Pa3IUUHBIX 00JIacTel HAYKU U |
peaJIbHOM JKU3HU, HHTEPIIPETALIMS TIOJTYYEHHBIX PE3YJIbTaTOB
102 [IpuMeHeHne CUCTEM K PEIeHUI0 MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3 Pa3IuYHbIX 00J1acTeil HAyKu U |
pealIbHOM JKU3HH, MHTEPIIPETALINS [TOJIYYEHHBIX PEe3yIbTaTOB
103 [IpuMeHeHne HePaBeHCTB K PEIICHUIO MAaTeMaTHYECKUX 33]1a4 U 33a]1a4 U3 pa3IudHbIX o0macTei |
HAyKH U pealIbHOM JKU3HH, HHTEPIIPETALNS [TOJIyYEHHBIX PE3YIbTaTOB
104 KonTponbhas padota: "CrucreMbl palliOHAIbHBIX, UPPALMOHAIBHBIX TOKA3aTEIbHbBIX U |
norapuMUIECKuX ypaBHEHUN"
105 PauvoHansHbIE ypaBHEHMS C TapaMeTpaMu 1
106 PanmonanbHble HepaBeHCTBa ¢ HapaMeTpamMu 1
107 PanyoHanbHbIE CUCTEMBI € ITapaMETPaMH 1
108 HppaumoHanbHble ypaBHEHMS, HEPABEHCTBA C MapaMETPaMHU 1
109 HppanumoHaibHble CUCTEMBI C ITapaMeTpaMu 1
110 ITokasaTenbHbIE ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MTapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 TpuroHomerpuueckre ypaBHEHHUs C lIapaMeTpaMu 1




115 TpuronomeTpuyeckre HEPaAaBEHCTBA € MTapaMeTpamMu
116 TpuronomeTpuuecKre CUCTEMBI ¢ TapaMeTPaMHU
117 [TocTpoenue u uccieoBaHNe MaTEMaTHUECKUX MOJIEJIeN PeabHBIX CUTYaIlUil C ITOMOILBIO
YPaBHEHUH € ITapaMeTpamMu
118 [Toctpoenue u uccieqoBaHre MaTEMAaTUYECKUX MOJIENIEN PeabHBIX CUTYaIHil C TOMOIIBIO0 CUCTEM
YpaBHEHHUI ¢ TapaMeTpamu
119 ITocTpoenue u uccieoBaHNEe MaTEMaTUUECKUX MOJIENIEN PEaJIbHBIX CUTYAIUil C TIOMOLIBIO CUCTEM
YPaBHEHUH € ITapaMeTpaMu
120 KonTponbnas pabora: "3amgauu ¢ napamerpamu" 1
121 [ToBTOpEeHME, 00001IEHNE, cHCTeMaTH3alus 3HaHui: "Y paBHeHuUs" 1
122 [ToBTOpeHME, 0000IIeHNE, cHCTeMaTH3alus 3HaHui: ""Y paBHeHus" 1
123 [ToBTOpenue, 06061IeHNe, cucTeMaTH3aus 3HaHui: "YpaBHeHus. Cuctembl ypaBHEeHUI" 1
124 [ToBTOpeHMEe, 006001IeHNEe, cucTeMaTH3anus 3Hanni: "HepaBencTra" 1
125 IToBTrOpenue, o0o0mIeHNe, cucTeMaTH3anys 3Hanuit: "HepaBencraa" 1
126 [ToBTOpenue, 06001IeHNe, cUcTeMaTH3aus 3Hanuii: "HepaBencrea" 1
127 [ToBTOpenue, 0606meHne, cuctemaTu3anus 3Hanuii: "[IponsBoanas u e€ npumeHeHue" 1
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanui: "IIpousBoaHas u e€ npuMmeHeHune" 1
129 IToBTrOopenue, o0o0mIeHNe, cucteMaTu3ays 3Hanui: "[IponsBonHas u e€ npumeneHue" 1
130 [ToBTOpeHue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "MHTerpan u ero npuMeHenue" 1
131 [ToBTrOopenue, 00001IeHNE, cUcTeMaTH3alMs 3HaHui: "OyHKIun" 1
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3aKs 3HaHu: "OyHKIUN" 1
133 IToBTrOopenue, o0o0IeHNE, cUCTeMaTH3aIMs 3HaHui: "OyHKIuN" 1
134 WroroBas koHTpoJsibHas paboTa 1
135 Hrorosast koHTpopHAs paboTa 1
136 [ToBTOpeHme, 06001IeHNe, cCTeMaTH3allusl 3HAHUN 1
3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

p—






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

* Maremartuka. AnreOpa ¥ Hauajia MaTeMaTUYECKOTO aHAJIN3a; YIIIyOJIeHHOE
obyuenue, 10 knacc/ Mepzisik A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakiueit [Togonsckoro B.E., O61iecTBO ¢ orpaHiueHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp «BEHTAHA-I'PA®y»; AkurionepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka. AnreOpa U Hauajia MaTeMaTHYECKOT0 aHAIN3a; YIIIyOJIeHHOE
oOyuenue, 11 knacc/ Mepzisik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; mox
penakiueit [Togonsckoro B.E., O61mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «KBEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO

«M3parensctBO «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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