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MNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa W Hadajda MAaTeMaTHMYECKOTO aHAINU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMeE CpeIHEero oO0Iero oOpazoBaHMA,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JOTMYECKOe U abCTPAaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUIE OCBOCHHS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH M JPYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJCBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBou
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHallM3a 3aKja/ibIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh WX AJIA JajbHEHIIero oopa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHIAYKIIMH U PacCykKJaTh JEAYKTUBHO, HUCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIuecs MOJYyYaroT HOBBIM OMNBIT PEIICHWs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

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

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

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BBIIEJICHBI CIEAYIONINE COepKaTeIbHO-METOMUecKue JIuHuM: «Yucna
U BbIUKCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHoBHbIE



COJIEPKATENbHO-METOANYECKUE JHHUM HW3YYalOTCsl Ha MPOTSKEHHH JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJIbBKMX MaTeMaTHYeCKMX JUCHMIUIMH, TAaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BATENbHO (popMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJENIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU U3YUYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHMS «YKclia U BBIYMCICHUS» 3aBEpIIAeT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHaTbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE PA3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
paloOHANbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHaNbHBIX M MPPAIMOHATIBHBIX YHCeN, apu(PMETHIECKUE OTEpaIiy, a TaKkxKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH HAa MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTe OoOydarolluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pELICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB U CHUCTEM, a TakXke 3ajaad,
coaepKaimmx mnapameTpel. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH IPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHasi TUHUS BKIIIOYAeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHl JJI PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3yUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM AHAIU30M,
TaK W C pElIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Ooblloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMy 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeNbHON JIMHUM HaIEJIeH Ha Pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOU, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALINK, UCTI0JIb30BAaHHUIO aHAJIOT .

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpeAeNsaTb MX HauOOJbIIME W HaWMEHbINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWJIydlllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: 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 MaTeMaTH4ecKoul Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIOMMNA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO [aTh
BO3MOXKHOCTh OOy4arolmeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOrOCTh OOOCHOBAaHMM M CJIEIOBAHHE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMii, WCCIACAOBAHMS O3THX MOJEJIEH C TOMOIIBI0 ammapara aiareopsl U
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOT0 Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a1ad  oOydaroniuecs  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B IPOIIeCCe U3yUeHUs BCEX TeM ydeOHOTo Kypca « Anrebpa u Havasa
MaTEMaTUYECKOTO aHATU3a».

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



COJEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodei M MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWU U PEANIbHOU KU3HH.

JlelictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JNEHCTBUTENBHOTO YKciaa U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKPYIJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszareneM. buaom Herotona. HMcnosb3zoBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAIBHBIM IIOKA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CIeICTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METObI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB. MHOrOWwIeHbl OT OJHOW NEpEeMEHHOW. JleleHne MHOrowjieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 unmenramu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOABI PELICHHS MOKAa3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)EeHH, COEPIKALIUX JOrapu(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. Pelienne TpuroHoMeTpuYeCKuX ypaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUH. PellleHWe NpUKIaIHBIX 3aJad C MOMOILIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
YKU3HU.

@OyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHU (yHkumu. Hynu QyHkmuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3HaueHus: QyHKIIMA Ha POMEXKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. 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.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEalbHBIX MpOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTE€MAaTHUYECKOIO aHaJM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnmporpeccuu. beckoneyHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHME MpOrpeccuy JUisl  PELICHHs peajbHBbIX — 3aJad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IIPOU3BENICHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOIO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpiui oOuui aenurens (mamee — HOJl) m nammenbiee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa st pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
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.

Tpuronometpuyeckue GyHKIUHN, UX CBOWCTBA U TpadUKU.

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

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 MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON [JIs1 HAXOXKJIEHUS HAWIY4YlIero peleHus 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'eomerpuueckui CMBICI MHTErpaa. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOLECCOB C TMOMOMLIbI0 U depeHInantbHbIX
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  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETHKY MAaTeMaTHUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYECKOW MIesATEeNbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiacCU(]UKaIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

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

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIIOUCHHH 110 aHAJIOTHH;

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

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgadu  (CpaBHUBAaTh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  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 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMpOIECCa, a TaKKe BbIIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THUIIOB, AHATU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
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 INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS IO XOAY PEILICHHS 3a7auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4yve M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM HUH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOW 3a7auH;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH IPUUHUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHud Y4eOHbIX 3aJady, NPUHUMATh Iedb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMbD» 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 oOydenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MPEIMETHBIC PE3yJbTAaThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyYeckas ApoOb, MPOIEHTHI, HWPPALUOHAIBLHOE YHCIO, MHOXKECTBa
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTH MPUONKEHHBIC BBIYUCIICHUS, TPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



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

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOYJI€Ha, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENINTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Ui PELWIEHUs CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPEoOpa30BaHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUsS, HEPABEHCTBAa IO YCIOBHIO 3aJa4d, MCCIEI0BATh
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 TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, 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 KOpHsS N-Oi cTeneHu Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

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

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBaHUS TMPOLIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpHuuecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi T€OMETpUUECKasi MPOrpeCcCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMH: TTOCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI rpaduka QpyHKINM;

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 MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
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, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yuciaa 1 BBIYUCTICHUA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJI0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOJIHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOMYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKON (hopMe, BBIIIOJIHATH apu(PMETUUYECKUE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

peuarp paloOHaJIbHbIE, VppalUOHAJIbHBIE, [I0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJICIUPOBAHUS W MCCICAOBAHUS peaTbHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCMOJIb30BaTh MPOU3BOAHYIO JJI HAXOXKIACHHUS HAWIYYIIEro PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATH MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJUTh MEepPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-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 YHUCIE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
DJIeKT Buabl gesiteJibHOCTH 00y4alOIIMXCH €
KoanuectBo POHHBI yuéToM padoueii mporpaMMbl
4acoB e BOCIIMTAHUS
(mugpo
Ne HanmeHnoBaHue pa3ae/ioB U TeM BbIe)
n/n NPOrpaMMsbI oOpaso
BaTeJIb
Bcero
Hble
pecypc¢
bl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL. Jwnanor, HanpaBJIEHHbBINA HA MPOSBICHUE
MHuorounensl. PaninonanabHble ypaBHEHUS U 24 YBaXXEHUS K MPOIUIOMY M HACTOSIIEMY
HepaBeHCTBA. CUCTEMBI IMHEUHBIX POCCHIICKOI MaTeEMaTUKH
ypaBHEHUH
Juanor, HanpaBJIeHHBIA HA TPOSIBJICHUE
Oyukuuu v rpadpuku. CreneHHas GyHKIMS C
12 YBaXXEHUS K MPOILIOMY M HACTOSAILLEMY
LEIBIM MOKa3aTeIeM N
POCCHIICKOI MaTeMaTUKH
becena, nanpaBneHHas Ha
ApudmeTnueckuii KOpeHb N-0i CTETEHH. 15 (hopMUpOBaHHE HOBBIX 3HAHUI, B TOM
HppaumnonanbHble ypaBHEHUS ymciie GopMyJIMpOBaHUE UIEH,
MOHITUM, TUIIOTE3
Jwnanor, HanpaBJIE€HHbBIA HA OCO3HAHUE
[IEHHOCTHU TPYI0JII00UsI, Ha POSIBIICHNE
[TokazarenpHas pynkuus. [lokazarensHbie
10 WHTEpeca K pa3IudHbIM cepam

YpaBHEHUSA

npodeCcCHOHATBHON JIeATETLHOCTH,
CBSI3aHHBIM C MaTeMaTHUKOU U €€




IIPUITTOKCHUSAM.

Jlorapupmuueckas GyHKIHS.
Jlorapudmuyeckre ypaBHEHHS

18

TpuronomeTpuyeckue BoIpaKEHUs U
YpaBHEHUS

22

Jwuanor, HanpaBJIE€HHbIA HA pa3BUTHE
YMEHHSI COBEpPILIATh OCO3HAHHBIN BHIOOD
Oynyuiei nmpodeccuu U peain30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TTAHbI

Juckyccus, HarpaBiIeHHas Ha
OCO3HAHUE JYXOBHBIX LIECHHOCTEN
pOCCHIICKOr0 HapoJa, Ha
(hopMHUpOBaHHE HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO MTOBEJCHUS,
CBSI3aHHOTO C TPAKTUYECKUM
IMPUMEHEHUEM JOCTHXKEHUIM HAYKH

ITocnepoBaTenbHOCTH U IIporpeccuun

10

HenpepriBabie pynkiuu. [IponsBoanas

20

JIuckyccusi, HarpaBJieHHas Ha
(bopMUpOBaHUE YMEHUS TPUMEHSTh
MaTeMaTHYECKUE 3HAHUS B HHTEPECaX
3I0pOBOTO U Oe30macHOro oopasa
JKU3HN

Juarnor, HanpaBJICHHBIN HA PA3BUTHE
3CTETUYECKOTO OTHOLIEHUS K MUDY,
BOCIIPUMMYHMBOCTb K MAaTEMaTHYECKUM
aCIIEKTaM pa3JIMYHbIX BUJI0B HCKYCCTBA.

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

I[I/ICKyCCI/ISI, HaHpaBHeHHaH Ha
(hopmupoBaHrEe MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
00IIECTBEHHON PAKTUKH, TOHUMAHUS
MaTeMaTUYECKON HayKH Kak cepsl
YeJIOBEUECKON NeSITEILHOCTH.
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11 KJIACC

n/n

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

KoanuectBO

yacoB

Bcero

DJIEeKTPOHH
ble
(uudpossbie)
oOpa3zoBareJ
bHbIE

pecypchl

Buanl nesreJLHOCTH
00y4arouuxcs ¢ y4éTom
paboueii mporpaMmbl
BOCIUTAHUS

HccnenoBanne QyHKIMI ¢ TOMOIIBIO
MPOU3BOIHOM

22

[lepBooOpa3Has u uHTErpai

12

Jwnanor, HanpaBleHHBIA Ha
(dbopMHpoBaHKE TPAKIAHKON
MO3ULIUU 00YYaoLIEerocs Kak
aKTUBHOT'O M OTBETCTBEHHOI'O
YJIeHa POCCUICKOro o01ecTBa

[uainor, HanpaBIeHHBINA Ha
IMMPOABJICHUC YBAKCHHS K
IIPOILIJIOMY U HACTOSAIIEMY
POCCHUICKON MaTeMaTUKHU

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIUM.

Tpuronomerpuyeckue HepaBeHCTBA

14

I/IppaL[I/IOHaJ'IBHBIC, IIOKa3aTCJIbHBIC U
JIOFapI/I(I)MI/I‘-ICCKI/IC HCPAaBCHCTBA

24

AuncKkyceuna , HanpaBaeHHasa Ha
dopmunpoBaHue npeacTaBaeHUA
0 MaTeMaTUYEeCKUX OCHOBAX
bYHKUMOHMPOBAHMA Pa3INYHbIX
CTPYKTYp, ABNEHMI, Npoueayp
rpa*kaaHcKoro Bbibopa

[nckyceua, HanpaBneHHas Ha
$bopmMMpOBaHME IKOIOTMYECKOM
KY/AbTYpbl , OCO3HaHUA
rnobanbHOro xapakrepa
9KOJIOTMYECKUX Npobiem.




KommniiekcHble uuncia

10

Ananor, HanpaB/eHHbIN Ha
bopmUpoBaHME 3TANOB PasBUTUA
HayKM, 3Tanos e€ pa3BuTUA U1
3HAaYMMOCTM AN Pa3BUTHSA
UMBUAN3ALNN.

HaTypaJ'IBHI)IC " 1 eJIbIC Ynuciia

10

CucreMsl pallMOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

12

3ana4yu ¢ mapameTpamu

16

Jdunckycena, HanpaBneHHaA Ha
pa3BUTUE ICTETUKM
MmaTemaTuyecKmx
3aKOHOMEPHOCTEN, 0OBEKTOB,
33434, peLeHnN, paccyKaeHNN.

[uanor, HanpaBaeHHbIN Ha
bopMMpPOBaHNE OTBETCTBEHHOIO
OTHOLIEHMUA K CBOEMY 3[10POBbIO

Ananor, HanpaB/ieHHbIN Ha
pa3BUTUE YMEHMA COBEpLUaTb
0CO3HaHHbIN BbIbOp ByayLLeln
npodeccun 1 peannsoBbiBaTh
COBCTBEHHbIE KM3HEHHbIE MJ1aHbl,
FOTOBHOCTb M CNOCOBHOCTb K
mMaTemaTnyeckomy obpasoBaHuIo
Ha NPOTAXKEHUW BCEWN KU3HMU.

[ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS
3HAaHUU

16

[unanor, HanpaB/eHHbI Ha
pa3BUTME YMEHUA COBEPLLATb
OCO3HaHHbI BbiIbOp 6yayLei
npodeccun 1 peannsoBbIBaTb
cobCTBEHHbIE KU3HEHHbIE NAaHbI,
rOTOBHOCTb M CNOCOBHOCTb K
MaTemaTnyeckomy obpasoBaHuUIO
Ha NPOTAXKEHUU BCEMN KU3HMU.
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuectBo
Ne Tema ypoka YACOB DJIeKTpoHHbIe HU(pOBbIE
n/n o0pa3oBaTe/ibHbIE pecypchbl
Bcero
1 MHOXeCTBO, Olepaluy HaJl MHOKECTBAaMU U 1
WX CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonaneueie yncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOHU, TPOLICHTHI, OECKOHEUYHbIE 1

MIePUOTUYECKHE TPOOH

Parnnonanshele ynciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NePUOANYECKHE POOH

[Tpumenenue apobeli U MPOIEHTOB AJIs

6 pEeLIeHUs TPUKJIIAIHbBIX 3a/1a4 1

7 [Tpumenenue apobeli u MPOIEHTOB AJIs 1
pEeLIeHUs TPUKJIIAIHbIX 3a/1a4

8 JlericTBUTeNbHBIE YUCIIa. PallioHaIbHbBIE U 1
HppalyoHaJbHbIC YHCTIa

9 ApudmeTndeckue oneparuu C 1
e CTBUTEIIFHBIMH YHCIIAMU

10 Mopynpe JeMCTBUTEIBHOTO YHCIIA U €r0 1

CBOMCTBA




11

[TpuG>xEHHBIC BEIYMCIICHUSI, TPABHUJIA
OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yIbTaTa
BBEIYHCIICHUN

12

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTO4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HeabMu Kod(hGuiineHTamMmu.
Teopema Buera

17

Pemenue cucreM IMHENHBIX ypaBHEHUI

18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT U CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELeHHs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemmenuie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBbI
JUHENHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.
Bsanmuo obparnbie pyaknun. Kommosumms

byHKIII

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacth ornpeaesieHUs] 1 MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKLINU Ha TPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AvHeNHas QyHKIH

31

DJeMeHTapHOe UCCIIeI0BaHNE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

32

DIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHE
rpadukoB 3TuX QyHKUINN

33

Crenens ¢ IIEIBIM ITOKa3aTelneM. bruaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 HeroTona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eJIbIM Moka3aTenieM. E€ cBoiicTBa u rpaduk

36 KoHntponbnas padota: "CrenenHas QyHKIus.
E€ croiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA,
CoOJIeprKalIiX CTEIEHU U KOPHU

40 [IpeoGpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepIKalINX CTEIEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIICHUS HPPAIIMOHATBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
yYpaBHEHUN
Uppanmonanbusie ypaBHeHHUs1. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TTEPEXO/IBI B pELICHUU

UppalMOHATIbHBIX YPAaBHEHHH




PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

40 VPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHECHUN

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPABHECHUN
CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
[OKa3aTeieM
CoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

50 (GYHKIIM 00paTHOM CTENICHHU ¢ HATypPaIbHBIM
[OKa3aTeieM
KonTtponpHast padora: "CBolicTBa u rpapux

o1 KOpHs N-oi creneHu. MppanroHanbHbIe
ypaBHeHUS"

59 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

53 CremneHb ¢ palluOHAIBLHBIM [TOKA3aTeNeM U e€
CBOMCTBA

54 CreneHsb ¢ pallMOHATIBHBIM [TOKA3aTENEeM U €€
CBOMCTBA

55 [Toka3zarenbHas (GyHKIHMSA, €€ CBOWCTBA U
rpadux

56 Hcnons3oBanue rpaduka QyHKIHM 15
pelleHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIMM 15
pelIeHus] ypaBHEHUI

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE




MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX ypaBHCHI/Iﬁ

IToxasaTennHBIE YpaBHCHHA. OCHOBHEBIE

59 METO/IbI PEIICHNUs TOKa3aTeIbHbIX YPaBHEHUN L

60 [ToxazarenbHble ypaBHeHUSI. OCHOBHBIE 1
METO/IbI PEIICHNUs TOKA3aTEIbHBIX YPaBHEHUN

61 Kontpoinbnas padota: "[lokazarenpHas 1
¢dbynaknwms. [TokazarenpHble ypaBHEHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm yucna. CoiicTBa norapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 JecsaTuunble ¥ HATypallbHbIE TOTapU(PMBI 1

66 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

67 [TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAIITIX 1
sorapuhMbl

68 [TpeoOpa3oBaHue BbIpaKEHUH, COEPIKAIINX 1
J0rapuQpmbl

69 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX 1
J0rapuQmbl

70 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U 1
rpadux

79 Ucnonb3oBanue rpaduka GyHKINUN ATs 1
peuieHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN AJs 1
peueHust ypaBHEHU I

74 Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC 1




METO/Ibl PeIIeHUs JTOrapuGMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHSI JIOTApUPMUIECKUX
ypaBHEHUH
Jlorapupmuueckue ypaBHeHHs. OCHOBHBIC

76 METOBI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
norapu(pMHUECKUX YpaBHEHHMA

79 KonTtponbHas padora: "Jlorapupmudaeckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

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

82 APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN
YHCIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpyKHOCTb,

85 ofpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIMN

YHUCJIOBOTO apryMEHTa




86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

o1 [IpeoOpa3oBaHue TPUTOHOMETPHUCCKUX 1
BBIpAXKEHUM

92 [IpeoOpa3oBaHue TPUTOHOMETPHUCCKUX 1
BBIPAXKEHUM

93 [IpeoOpa3oBaHue TPUTOHOMETPHUCCKUX 1
BBIPAXKEHUM

94 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

95 Pemienne TpuroHOMeTpHUUECKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

99 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTponbHnas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKECHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTell. MeTon 1
MaTeMaTHYeCKOW MHAYKIIH

103 MOHOTOHHBIE U OTPAaHUYEHHBIE 1

noCICaA0BAaTCIBbHOCTH. I/ICTOpI/ISI aHaju3a




OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccus

107 CyMMa OecKOHEUYHO yObIBaromen
reoMEeTPUUECKON Iporpeccun

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs peIIeHus
peabHbIX 33Ja4 IPUKJIaJHOIO XapaKTepa

111 KoHntposnbhas padora: "[locnenoBareabHOCTH
U Iporpeccun”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

118 MeTto MHTEPBAIIOB JUIsl PELIEHUSI HEPAaBEHCTB

119 [IpumeHeHue CBOMCTB HEMPEPHIBHBIX

GbyHKIMH 115 perenust 3a1a4




[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120
GbyHKIMHI 115 perenust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH

122 Onpenenenre, reOMETPUYECKUN CMBICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIMN

125 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

126 [TpousBoHBIE AIeMEHTAPHBIX (PYHKINH

127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH

128 [TpousBoHas CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

129 [TpousBoHAS CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH

131 KonTponsnas pabora: "[IpousBonnas”

132 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aUs
3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHKIMK"

134 Hrorosast koHTpOIBHAS paboTa

135 Hrorosast koHTpOIBHAS paboTa

136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS




3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136




11 KJIACC

KosnunuyectBo
Ne Tema ypoka 4ACOB DJIeKTpoHHbIe HU(pPOBbIE
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero

1 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

) [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

3 [TpumeHeHre TPOM3BOTHON K UCCIIETOBAHHIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

4 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

5 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO 1
(GyHKUIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI

5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
Haxoxxnenne HarOobIIero 1 HAMMEHbIIETO

7 3HAa4YeHHUs1 HeTIpephIBHOM pyHKIIMM Ha 1
OTpe3Ke
HaxoxxneHne HanOobIIero 1 HAMMEHbIIETO

8 3HAa4YeHHUs1 HeTIpephIBHOM (pyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO

9 3HAYEHUS HeNPEepbIBHON PyHKIIMM Ha 1
OTpe3Ke

10 Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIIETO 1
3HA4YCHUs HeTIPEPHIBHOM (PyHKIMH Ha




OTpe3Ke

11

Haxoxzaenune HaubosbIIero 1 HaMMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

12

Haxoxzaenue HaubosbII1ero 1 HaMMEHbILIETO
3HAYEHUS HEMPEPHIBHON PyHKIINU HA
OTpE3Ke

13

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HaXOXKACHUA
HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX
3agadax

14

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIErO PEMICHUS B TPUKIAJIHBIX
3a1auax

15

[Ipumenenne nporu3BOIHOMN ISt
onpeJieJIeHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduKom

16

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduxom

17

Komnozunus GyHkiumit

18

Komnozunus GyHkiumit

19

Komnozunus pyHkuuit

20

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM ITUIOCKOCTH

21

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM TIOCKOCTH




Kontponbnas padota: "UccnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOIHOM"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1€pBOOOPA3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XICHHUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCKnuid CMBICI
UHTerpana

97 Boruncnenue onpeie€HHOro HHTErpasia mno
dbopmyiie Hetorona-Jleiioamma

08 Boruncnenue onpeie€HHOro HHTErpasia 1o
dbopmyne Hetotona-Jleitouuia

29 [IpumeHeHue uHTerpana i HaXoXACHUS
IO AeH IIOCKUX GUryp

30 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
00BbEMOB reOMETPUYECKHX TeT

31 [Tpumeps! pemenuit quddepeHInaIbHbIX
ypaBHEHUH

39 [Tpumeps! pemeHuit quddepeHInaIbHbIX
ypaBHEHUH
MaremMaTHuecKoe MOJICIMPOBAHUE PeaTbHBIX

33 MIPOLIECCOB € MOMOIIBIO AU(hepeHIINATHEHBIX
YpaBHEHUI

34 Konrtponsnas pabora: "[lepBooOpasznas u

nHTerpan”




Tpuronomerpuyeckue GyHKIUU, UX

35 . 1
CBOIiCTBa U rpaduku

36 Tpuronomerpuueckue GyHKINH, HX 1
CBOIiCTBa U rpaduku

37 Tpuronomerpuueckue GyHKINH, HX 1
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu
OTb60p KOpHEH TPUTOHOMETPHUICCKIX

40 YPaBHEHHIA C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKIX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

45 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1




Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (YHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOABI PELICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
norapuMUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
UppaIllMOHATFHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHUS
UppallMOHANILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
UppallMOHAILHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS
HppallMOHAILHBIX HEPABEHCTB

61 I'padmyeckue MeToAbl perieHus




UppalMOHATIBHBIX YpaBHEHUN

62

I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI

63

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX YPaBHEHUI

64

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeToabl pemeHus
norapu()MUYECKUX ypaBHEHUN

66

I'padmyeckue MeToabl pemeHus
norapu(MUUYECKUX HEPABEHCTB

67

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB

68

I'padmyeckue MeToabI pemicHUS
[I0Ka3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

69

I'paduueckue MeToabI pelICHUS
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

70

I'paduueckue MeToabI pelICHUS
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX
HEPaBEHCTB

72

KonrtponbHas padora: "UpparoHanbHele,
noKa3aTeJbHbIe U JorapupMuyecKue
HEpaBeHCTBA"




KomrmiekcHbie uncia. Anredpanyeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3amucu
KOMILJIEKCHOT'O YHCIIA
KomrmiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3amucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckre onepanum ¢
KOMILUIEKCHBIMU YHCIIaAMHU

76 Apudmerndeckue onepanum ¢
KOMIUIEKCHBIMHU YU CIIaMHU

77 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJHMHATHOM IIJIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOM IIJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi1 ctenenu u3
KOMIIIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oit ctenenu us
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YMCEeT JIIS

81 pemeHust GU3NYECKUX U reOMETPUUECKUX
3aja4

82 KontponbHas padora: "KomriuiekcHble
gucia"

83 HatypanbHble 1 1ie5bie yncia

84 HatypanbHble u 1ienble uncia

85 [IpuMeHeHne TPU3HAKOB JIETMMOCTH LIEITBIX

YHUCCJI




HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTHU LEIIBIX

86
qucen

87 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
yucen: HOJl u HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX
yucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTHU ENbIX
YHCell: OCTATKU M0 MOAYIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IENbIX
YKCeJl: OCTaTKU 110 MOAYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX

91 qrcell: AITOPUTM EBKiIHIA IS pemeHus
3a/1a4 B LEJBIX YHCIIaxX

92 Kontposnbnas pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema ¥ COBOKYIHOCTh YPaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBHS

95 OCHOBHBIE METOBI PEUICHUSI CUCTEM U
COBOKYITHOCTEM pallMOHaJIbHBIX YPABHEHHI
OCHOBHBIE METOBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEH MpPalMOHATBHBIX
YpaBHEHUI

97 OCHOBHBIE METOBI PEIICHUS CHCTEM U




COBOKYITHOCTEH MOKA3aTeIbHbIX YPaBHEHUI

08 OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTeNbHBIX YpaBHEHUN

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYIHOCTEH JIOTapru(PMUIECKUX
ypaBHEHUU

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUU

[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3

101 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HHU, UHTEPIPETALNS TTOTYICHHBIX
pe3yibTaToB

[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuYHbIX 001acTe HAyKH U peallbHOM
KHU3HH, UHTEPIPETaLns OTYyYEHHBIX
pe3yIbTaToB

[TpumeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pa3nu4HBIX 001acTeil HAYKH U peabHOM
’KM3HU, HHTEPIPETAIHS TTOTYUYCHHBIX
pe3yIbTaTOB

Kontponbras pabdora: "Cuctemsr

104 palOHAJIBHBIX, UPpPAllMOHATIBHBIX
IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘{eCKI/IX

ypaBHeHUi"




105

PanmonanbHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPaMHU

107 PanrioHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 WppatmonansHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEeHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpaMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuYecKue CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

117 MaTEeMaTHYECKUX MOJIEeN peabHbIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
[TocTtpoenue u uccnenoBaHue

118 MaTEeMaTHYECKHUX MOJIEIICH peaTbHBIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rapameTpamMmu

119 [TocTpoenue u nccnenoBanme




MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C OMOIBIO CUCTEM YPaBHEHHI ¢
napameTpamu

Kontponbnas padota: "3agauu ¢

120 .
napameTpamu

121 [ToBTrOpenue, 00001IEeHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cucrembl ypaBHeHU"

124 [ToBTrOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHuii: "HepaBencrpa"

125 IToBTrOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHui: "HepaBeHncrsa"

2 2

126 IToBTOpenue, 00001IeHNE, CUCTEMAaTH3AIUS
3HaHui: "HepaBeHncrsa"

127 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "VIHTErpan u ero npumMeHeHue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "Oyakun"




132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHuii: "OyHkuun"

133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "OyHkun"

134 HToroBast KOHTpOJIbHAs paboTa 1

135 HToroBast KOHTpOJIbHAS paboTa 1

136 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHUUI

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136




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

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






