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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone usyuenus yueOHOro kypca «Aisredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJIyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M ONepaluu: JEeJICHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PA3MYHBIMH METOJAAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUIMU 7Sl pelleHus 3aad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUsS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHATUTHYECKOU, Tpaduueckor u ciaoBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK M MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIONIMI BCE pa3/eibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NPUKIAIHbIX 3aaad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMYy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHble mnepuoanueckue npoou. IlpumeHeHue apoOed W MPOICHTOB ISt
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCIa U €ro cBoicTBa. [IpubmmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe (QyHKIMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepeiBable GyHKIIMM W WX CBOMCTBA. TOUYkW paspbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUHU. Onpenenenne, reOMeTpUIeCKUi 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. JluarpaMMsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHMUSI.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/Jad U3 pa3IudHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
IPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nurerpana no gopmyne Herotona-JleiiOnuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aJa4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUJIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABJIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuu,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOILIECCa, a TaKXKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHMOPMALMIO PANIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (popme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOU 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS WJIM HEJIOCTHUKEHUS! PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYUT CIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIBHOE YHCIO, MHOMXECTBa
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPAaBUJIa OKPYTIIEHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3((UIMEeHTaMu, KOPHH MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA OmpenenuTeNs 2 X 2 i BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKECHMIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKkoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKIMA Ui UCCIENOBAaHMS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMH: TOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCHMIOTOTHI rpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, OIEpaluud  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMAaTUYECKOr0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIYyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIUu3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMNEpPUPOBATH IMOHATUEM OCTaTKa MO MOAYJIO, 3alKChIBATH
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPpHUUYECKOU (hOpMe, BBIMOJIHATh apU(PMETHUECKUE ONEepaluu ¢ HUIMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, IOKa3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA,

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKIMNA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHMUE ID 3071924

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11A, I KIIACC ID 3071924

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/m MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaIBHBIX, HPPANHOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 A KVIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Nen/m  Tema ypoka Konrpoabnbsie IIpakruyeckue Aara mupponere
Bcero H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypest
1 MHo03kecTBO, OnIepaluy HaJl MHOKECTBaMU 1
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
anmapara s peleHus 3a1ad
Panmonanbshble uncia. OObIKHOBEHHBIE U
4 JeCATUYHbIE APOOH, POLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE APOoOU
Parmonanbshble uncia. OObIKHOBEHHBIE U
5 JeCATUYHbIE APOOH, POLIEHTHI, 1
OeCKOHEeUHbIE EPUOJUUECKUE IpoOH
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
pelIeHns MPUKIAIHBIX 3a7a4
7 [Tpumenenue apoGeit ¥ MPOLIEHTOB ISt 1
pelIeHns MPUKIAIHBIX 3a7a4
8 JlencTBUTENBHBIE Yncia. PannonanbHbie U 1
UppalMOHAIILHBIE YKCIIa
9 Apudmerrueckue ornepaum ¢ 1
NeHCTBUTENbHBIMH YUCIIaMU
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €TI0 1

CBOICTBa




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

12

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

13

14

15

OcCHOBHBIE METObI PEIICHUS IENbIX U
TPOOHO-pAllMOHATBHBIX YPABHEHUH U
HCPaBCHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U
IpOOHO-PAlMOHATIBHBIX YPABHEHUH H
HEPaBCHCTB

OcCHOBHBIE METObI PELICHUS LENbIX U
JIpOOHO-pallMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

16

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

17

18

MHorouieHs! ¢ 1eabIMA K0P PUITUSHTAMH.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUN

19

20

21

Pemenne cucreM TMHEHHBIX YpaBHEHUI

Martpuua cCucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHM CMBICI U CBOMCTBA;




BBIYHCIICHUC €TI0 3HAYCHU A

22

23

IIpuMmeHeHne onpenenuTes Uil peIeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

24

Pemrenne npukiiagHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

25

26

27

KontposbHas padota: "PanronansHbie
ypaBHECHHS U HEpaBeHCTBA. CHCTEMBI
JMHENHBIX YypaBHEHUH"

OyHKIHS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno obparusie pynkiun. Kommnosumus
byHKIUH

OyHKIMA, CTIOCOOBI 3a1aHus (DYHKITHH.
Bzaumno obpatusie pynkiun. Kommnosumus
byHKIUH

28

29

30

31

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBanus rpadukoB GyHKINN
OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HaueHul pynkuuu. Hynu pyHkumm.
[IpoMexyTKkH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLIUH.
[lepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

[lepuoanueckue GyHKIUN

32

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee 1 HanMeHblee 3HAYCHNE
(GyHKIIMH Ha IPOMEKYTKE




Jlunelinas, KBaJpaTu4yHas U IpOOHO-

33 .
nuHerHas GyHKITUU

34 DeMeHTapHOE UCCIIeIOBAHUE U
MOCTpOEHHE TPaUKOB ITUX QYHKIUN

35 DneMeHTapHOe UCCIIeJOBaHKE U
MOCTPOCHUE IPAPUKOB ITUX (YHKITUN

36 KonTponbnas padora “Huciossie
byHKIIN”
Crenens c 1e7IbIM TIOKa3areneM. bunom

37 Herorona
Crenennast pyHKIUS C HATYPAIHHBIM H
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUIH,
CoJiep KalliX CTENEeHU U KOPHU
WppaunonansHble ypaBHeHUsI. OCHOBHBIE

41 METO/BI PEMICHHS UPPALMOHAIBHBIX
YpaBHEHUI

42 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH
UppalMOHATIFHBIX YPaBHEHUI
CoiicTBa ¥ rpa@uK KOpHS N-O CTENEeHU

43 KaK (QyHKIIMM OOpaTHOM CTETICHHU C
HATypaJIbHBIM MOKa3aTeleM

44 CreneHsb ¢ paliMoHaIbHBIM MTOKA3aTeNIeM U

€€ cBOMCTBA




CrereHs ¢ PallMOHAJIBHBIM ITOKA34aTCJIICM U

45 .
e€ cBoiicTBa

46 Konrponsnas padora Crenennsie GyHKINU.
HppauunonanbHble ypaBHEHUS

47 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

48 Hcnonp3oBanue rpaduka GyHKIMNA 115
peleHus ypaBHEHUH
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE

49 METOBI PEIICHUS TTOKA3aTEIbHBIX
YpaBHEHUU

50 Jlorapudm uucna. CpoiicTBa orapugpma

51 Jlorapudm gucna. CoiicTa iorapugpma

52 JlecATUUHBIE U HaTypaJibHbIE JTOTapr(pMbI

53 [IpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX
Jorapupmbl

54 Jlorapudmuueckas pynkuus, e€ cBolicTBa U
rpaduk

55 Hcnonb3oBanue rpaduka GyHKIMM 115
peleHus ypaBHEHUH

56 Wcnonbs3oBanue rpaduka GyHKIUU A5
peleHus ypaBHEeHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

S7 METO/Ibl pelIeHUs JorapupMUIecKux
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

58 METOBI pelIeHus JIorapu(PMUIECKUX

YpaBHEHUU




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU

> Jorapu(pMUUECKUX ypaBHEHUN
KontponsHas pabdora: "Jlorapudpmuueckas

60 U mokasarenbHas GyHkuuu. [lokazaTensHbie
ypaBHeHus Jlorapudmuyeckue ypaBHeHHUS"

61 UwucoBasi OKpyKHOCTb

62 YucnoBasi OKPYKHOCTb

63 UYucnoBasi OKpY>KHOCTb

64 Uucnosast OKpy>KHOCTb Ha KOOPAVMHATHOU
IJIOCKOCTH

65 Uucnosas OKpy>KHOCTb Ha KOOPAVMHATHOU
TUIOCKOCTH

66 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

67 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC
YHCIOBOTO apryMeHTa

68 Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC
YHCIIOBOTO apryMEHTa

69 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTB,

70 orpeJiesIeHue TPUTOHOMETPUYECKHIX
(GYHKIMN YHCIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

71 ONpeIeJIeHUE TPUTOHOMETPUYECKHUX
(GyHKIMH YIII0BOrO apryMeHTa

79 @OyHKIMHN CUHYCa U KOCHHYCA, X CBOWCTBA

U rpaduku




@yHKIUY CHHYCA U KOCUHYCA, UX CBOMCTBA

73
U rpaduku

72 OyHKIMHN CHHYCA U KOCHHYCA, UX CBOWCTBA
u rpaduku

75 I'paduk rapmoHnUecKoro KoyseGaHus

76 @DyHKIMM TaHT'€HCa, KoTaHreHca. CBolicTBa
U rpaduku

77 @DyHKIUYU TaHTeHca, KoTaHreHca. CBoiicTBa
U rpaduku

78 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

79 ApKcuHYC, apKKOCHUHYC U apKTaHI'€HC
YKCJIOBOTO apryMeHTa

80 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCJIOBOTO apryMeHTa

81 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

82 KonTponbnas padota
“Tpuronomerpudeckue QyHKIUNA"

83 [Ipocreiime TpUroHOMeTpUYECKHe
ypaBHEHHS U HEPABEHCTBA.

84 [Ipocreiinme TpUroHOMETpUYECKHE
ypaBHEHHS U HEPaBEHCTBA.

85 [Ipocreiimme TpPUroHOMETPUUECKHE
YpaBHEHUSI 1 HEPAaBEHCTBA.

86 IIpocreiilre TPUrOHOMETPUYECKUE
ypaBHEHHS U HEPABEHCTBA.

87 MeToapl pemeHns] TPUTOHOMETPHUIECKUX




YpaBHEHUU

MeTo/1b1 pelnieHrs TPUrOHOMETPUUYECKUX

88 .
ypaBHEHHH

89 MerToab! pereHust TPUrOHOMETPHUECKUX
ypaBHEHUU

90 MeToap! pereHus: TPUrOHOMETPHYECKUX
YpaBHEHUU

01 Metoab! pereHus: TPUrOHOMETPHUECKUX
YpaBHEHUU

92 Mertoab! perieHust TPUrOHOMETPHUECKUX
ypaBHEHUH

93 MeToap! pemeHus] TPUTOHOMETPHYECKUX
YpaBHEHUU

94 KonTtponbHas pabora
“TpuroHomeTpuyecKkue ypaBHEeHUs

95 CuHyc , KOCUHYC, TAHT€HC CYMMBbI U
Pa3HOCTH apTyMEHTOB

96 CuHyc , KOCUHYC, TAHT€HC CYMMBI U
Pa3HOCTH apTyMEHTOB

97 Cunyc , KOCHHYC, TAHT€HC CYMMBI U
Pa3HOCTH apTyMEHTOB

98 DopmyIbl IPUBEIECHUS

99 @DopMyITBl TPUBEICHHS

100 DopmyIbl IPUBEIECHUS

101 @opMyibl ABOMHOTO aprymenTa. @opmyiibl
MIOHUKEHHUS CTETIEHU

102 ®opmyisl ABOMHOrO aprymenTta. ®opmysisl




IIOHMXXCHUA CTCIICHU

[Ipeo6pa3oBanue CyMMbI

103 TPUTOHOMETPHUECKUX (DYHKIUN B 1
MIPOU3BEICHUE
IIpeoOpa3oBaHue cymMMmbl

104 TPUTOHOMETPUYCCKUX (DYHKIIUH B 1
IIPOU3BEICHUE

105 [IpeoOpa3oBanue MpousBeAeHUN 1
TPUTOHOMETPUUECKUX (PYHKLUN B CyMMY

106 [IpeoOpazoBanue TPOU3BEICHUI 1
TPUTOHOMETPHUYECKUX (DYHKIUN B CYMMY

107 dopmynbl BCnomoraTe/ibHOro aprymeHTa 1

108 dopmy/ibl BCNOMOraTe/ibHOro aprymeHTa 1

109 Pemrenne TpUroHOMETPHUECKUX ypaBHEHHUN 1

110 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1

111 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

112 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
KonTponbhas pabora:

113 "TpUroHOMETPUUYECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YPAaBHEHUS "
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

114 nocneaoBarenbHocTel. Meron 1
MaTeMaTHIECKOW WHAYKITUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

115 nocienoBarenbHOCTH. McTopus ananuza 1
0ECKOHEUHO MaJIbIX

116 Apudmernueckas Iporpeccust 1




I'eomeTpuueckas nporpeccus

117

118

beckoHeuHO yObIBarolasi reoOMeTpUYecKas
nporpeccus. Cymma 6€CKOHEUHO
yOBIBaroIeil reOMETPUYECKOM MPOTPECCHH

JIMHEWHBIN ¥ SKCTIOHEHITUATIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOIIEHTOB

119

Hcnonb30Banue Nporpeccuu Ajs peleHus
peanbHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa

120

121

122

123

HenpepbiBHBIE QYHKIIMU U UX CBOICTBA
Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIUH

CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX Ha
oTpe3ke. MeTo1 HHTEepBaJIOB AJIsl PELICHUS
HEPAaBEHCTB

Meroxa UHTEPBAIIOB I pELICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB
HENpepbIBHBIX (DYHKIMIA 1151 pereHus
3a1a4

Onpenenenue, TeOMETPUIECKUI CMBICI
npou3sBoaHoM. IlepBas u Bropas
MIPOU3BOIHBIE (DYHKIIUU

124

Onpenenenve, GU3NYECKUN CMBICI
MIPOU3BOIHOMN

125

126

VYpaBHeHHe KacaTeTbHOU K TpaduKy
byHKIIIT
VYpaBHeHHEe KacaTeTbHOU K TpaduKy
byHKIIUU

127

VYpaBHeHHE KacaTeIbHOM K TpaduKy




byHKIIH

VYpaBHeHHE KacaTeIbHOU K TpaduKy

128 1
GbyHKIIIH
[Ipoun3BoIHBIC 37IEMEHTAPHBIX (DYHKITHA.

129 [Ipou3BoHAS CyMMBI, TIPOU3BEICHHS, 1
YaCTHOTO M KOMITO3ULIUU (YHKIUI

130 [Tpon3BoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI

132 KOHTpOHBHaiII'I)a6OTaZ " Ilonsitue 1
MIPOU3BOTHOM

133 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 1
3HaHui: "YpaBHeHus"

134 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "Oyakun"

135 HToroBast KOHTpoJbHASA paboTa 1

136 HOBTOPGHH@, 0000111IeHHEe, CHCTEMATH3aIIUS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 A, T KIIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Koaun4yecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKINMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHOM
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

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

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie IeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICIT
UHTErpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HotoTona-JleliOHumna

29 [TpumeHeHMne UHTETrpaa A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB Ir€OMETPUUYECKHX Tel

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemenuii quddepeHraIbLHbIX

32 .
yYpaBHEHHI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan’

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpuYeCKHX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
ITOKA3aTEeNIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peLICHNUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparmoHaibHbIe,
MOKa3aTeIbHbIE U JOrapuPMHUIECKIE
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi (POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckre ornepanuu c
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

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

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomruiekcHsie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHneHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOIYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LEJTBIX YUCEIT: anropuT™ EBkinaa s
peleHus 3a1a4 B IeJIbIX YUCcIax

92 Konrtponsnas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUII.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3ysbTaToB

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

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETALUs TOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00J1acTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETALUS TTOTy4YECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuieckre HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTEeMaTHYECKUX MOJEIEN peaabHbIX
CUTYyalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C nmapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE,

cucTteMaTusanus 3HaHuil: "YpaBHeHus "

[ToBTOpenue, 06001IeHNE,
123 CUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

126 [ToBTOpeHue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosast koHTpoIpHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 0600MIIEHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




TEMATUYECKOE IINTAHUPOBAHHUE ID 5219405

10 I' KUIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 45 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
VYpaBHEeHMS U HEPABEHCTBA CMELIAHHOTO
6 10 1
THUIIA.
7 TpuronomeTpuyeckue BIpaXKEHUS U 29 1
ypaBHEHUS
ITocnenoBarenbHOCTH U IPOTPECCUH 14
9 HenpepriBabie pynkuu. [IponsBoanas 17
10 [ToBTOpeHmEe, 06001IeHNE, CCTEeMAaTH3aIlUs 7 5

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

11




MOYPOYHOE INIJIAHUPOBAHHUE ID 5219405

10 I' KITACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne ara udpposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 MHo0€ecTBO, onepaluy HaJl MHOKECTBAMU 1
Y WX cBoWcTBa. KBaHTOpBI U IpeAUKATHI.
5 MHo3€ecTBO, onepaluy HaJl MHOKECTBAMH 1
1 UX cBoicTBa. KBaHTOPBI ¥ IpeAMKATHI.
3 MHOXecTBO, orepauu HajJ MHOKECTBAMH 1
Y WX cBoWcTBa. KBaHTOpBI U IpeAUKATHI.
4 Juarpammsl Dlinepa-BeHnHa 1
5 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmnapara J1Jis peleHHs 3a71a4
6 Llemnpre uncna. JlenmumocTs. 3agauun Ha 12
TIeJIbIe YHcIa.
PanmonansHbie yncna. OOBIKHOBEHHBIC U
7 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OECKOHEUYHBIC TIEPUOANIECKHE JPOOH
PanmonanbsHbie yncia. OOBIKHOBEHHBIC H
8 JECSATUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIC TIEPUOANIECKHE JPOOH
Parmmmonansabie yncina. OOBIKHOBEHHEBIE U
9 JECSITUYHbIE TPOOH, IPOLIEHTHI, 1
OCCKOHEUYHBIC TIEPUOANIECKHE JPOOH
10 [Ipumenenue qpoOei U IPOIEHTOB TSt 1




PCHICHHUA IMPUKIIAJHBIX 3a/1a4

11

12

[Ipumenenue qpoOei U IPOIEHTOB ISt
pelieHust NPUKIAIHBIX 33124

JleicTBuTEnbHBIC YKclia. PaimonanbHbIe U
HUPpALMOHATILHBIE YHCIIA

13

Apudmerndeckre onepanum ¢
JeCTBUTEILHBIMU YHCITAMHU

14

15

Monynb 1eiCTBUTENLHOTO YUCIA U €r0
CBOWCTBA

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

17

18

19

20

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIENbIX U
JTpOOHO-pallMOHATIFHBIX YPABHEHUHN U
HEPaBEHCTB

MHoOrouieHsl OT OJHON NEPEMEHHOM.
[enenne MHOro4JieHa Ha MHOT'OUJIEH C
ocratkoM. Teopema besy

MHorousIeHbI ¢ 1IeabIMHA K0P hUITIeHTaMH.
Teopema Buera

21

PaBHOCHIIBHBIE Tpe0Opa3oBaHUsl IPU
pelIeHnH ypaBHEHU 1 HEPaBEHCTB




22

Pewienne cucreM NTMHENHBIX YPaBHEHUN

23

24

Pemienue cucrtem JIMHEHHBIX YpaBHEHUM

Marpura cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenuresb MaTPUIBI 2X2, €10
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

25

Ornpenenurens MaTpUIlbl 2%X2, €ero
FCOMETPHUYCCKUN CMBICT M CBOMCTBA,;
BBIUMCJICHHE €r0 3HAYCHUS

26

27

28

[IpumeneHne onpenennuTens s peleHust
CHUCTEMBI JINHEVHBIX YPAaBHEHUI
Pemenue npukinaaHeIxX 3aa4 ¢ MOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI
Pemenue npuknaaHpixX 3a1a4 ¢ MOMOILBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

29

30

31

KonTponbnas pabora: "Pannonanbhble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a1aHus QYHKITUH.
B3aumno obpatHbie pynkuu. Komnosunus
byHKIMMA

I'padux dpynkunu. JnemeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

32

OO6nacth onpeesieHus] © MHOYKECTBO
3HaueHui Gpynkunu. Hynm pynkumn.
[IpoMexyTKH 3HaK IOCTOSTHCTBA

33

YeErabie 1 HEYETHBIC (DYHKITUH.
[Tepuonnueckue GyHkiuu. [IpomexxyTku




MOHOTOHHOCTH ()YHKIIUU

MakcuMyMbl  MUHUMYMBI (DYHKLIHH.

34 HauGonbIiiee 1 HauMeHbIIIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE

35 Jlunelinas, kBagpaTuuHas U JpOOHO-
nuHenHas QyHKIIT

36 DJIeMEHTapHOE UCCIIEIOBAaHUE U
ocTpoeHue rpaduKoB ATUX QYHKIUI

37 DJIeMEHTapHOE UCCIIEIOBAaHUE U
MIOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

38 Crernens ¢ 1enbIM MokaszareieMm. bunom
Hsrotona

39 Crenens c 1esbIM TTOKa3zareneM. bunom
Herorona
CrernenHast QyHKIUS C HATYPATBHBIM U

40 LeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

a1 Konrtponbnas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadgux"

42 ApudmeTnueckuiit KOpeHb HaTypaIbHOU
CTEINEHU U €ro CBOMCTBA

43 ApudmeTnueckuiit KOpeHb HaTypaJbHOU
CTEIEHU U €r0 CBOMCTBA

44 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUIH,
COJIepXalINX CTETIEHH U KOPHU

45 [IpeoOpazoBaHms YUCITOBBIX BHIPAKECHUH,
COJIepXkaIINX CTETIEHU U KOPHU

46 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,




COACPpKAMNX CTCIICHU U KOPHU

47

48

49

Wppaunonanbubie ypaBHeHNs. OCHOBHBIE
MCTOJbI PCHICHUA UPpALTUOHAIBHBIX
ypaBHEHU I

HppaunonanbHble ypaBHeHUs1. OCHOBHBIE
METO/bI peIlIEHUs] UPPALUOHAIBHBIX
YpaBHEHUU

HppauuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/IbI peIIeHUs] UPPALIUOHATBHBIX
YpaBHEHUN

50

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
MPPALMOHAIBHBIX YPABHEHUN

51

52

PaBHOCHIIBHBIE ITEPEXO/IBbI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN

53

54

55

56

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUHN
MPPALMOHAIBHBIX YPABHEHUN

CgoiicTBa u rpaduk KOopHs N-0if cTeneHn
KaK (QYHKIIMH OOpaTHOW CTENEHHU C
HaTypaJbHBIM IOKa3aTeleM

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
Kak (DyHKIIMM OOpaTHON CTENEHH ¢
HaTypaJIbHbIM I10Ka3aTeleM
KonTponbhas pabota: "CpolicTBa u rpapuk
KOpHsI N-oi creneHy. MppannonanbHble
ypaBHeHHUA"

57

CreneHsb ¢ panrOHAJIBHBIM IIOKAa3aTCJICM U




€€ CBOIiCTBa

CrenieHb ¢ panrOHAJIBHBIM IIOKa3aTCJICM U

58 . 1
e€ cBolicTBa

59 CreneHb ¢ palMOHAJIHBIM IIOKA3aTeleM U 1
€€ CBOMCTBA

60 [oka3zatenbHast GpyHKIMS, €€ CBOICTBA U 1
rpaduk

61 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peueHusl ypaBHEHU I

62 Hcnonb3oBanue rpaduka GyHKINUN A7 1
peleHNs ypaBHEHUH
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE

63 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHUU
[Tokazarensubie ypaBHeHUsS. OCHOBHbBIE

64 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

65 METO/Ibl PEIIEHUS TOKA3aTENbHbIX 1
ypaBHEHUU

66 KonTtponbHas padora: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

67 Jlorapudm yucna. CoiicTBa orapugpma 1

68 Jlorapudm uyncna. CoiicTBa jJorapudpma 1

69 Jlorapudwm uncna. CBoicTBa jJorapudpma 1

70 JlecaTu4HbIE U HaTypaJIbHBIE JTOTapH(PMbI 1

71 JlecsaTiuHbIC U HATYpAJTbHBIC JTOTAPH(PMBI 1




[IpeobpazoBanue BeIpaXXxeHUU, COAECPKAIINX

72
JorapudMbl

73 [IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIX
J0rapupMbl

74 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX
JorapudMbl

75 Jlorapudmmueckas pyHKIus, €€ CBOWCTBA U
rpaduk

76 Jlorapudmmueckas pyHKIus, € CBOWCTBA U
rpaduk

77 Hcnonb3oBanue rpaduka GyHKIMU A1
peleHNs ypaBHEHUH

78 Hcnons3oBanue rpaduka QyHKIHH 115
peuieHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

79 METO/Ibl PeIIeHUs JTorapuPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE

80 METO/bI pelIeHus Jorapu(MUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE

81 METO/bI pelIeHus Torapu(HPMUIECKUX
yYpaBHEHUN

82 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

83 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
JOrapu(pMHUUECKUX ypaBHEHUI

84 KonTtponbHas padora: "Jlorapudgmuueckas




¢ynkuus. Jlorapupmudeckue ypaBHeHUS"

PaBHOCHIEHEIC HpCO6p330BaHI/I${ JIA

85 peleHus ypaBHEHHI U HEPaBEHCTB
CMEIIaHHOTO TUTIa

86 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

87 MeToa HHTEPBAIOB /ISl pEIICHUS
HEPaBEHCTB

88 MeToa HHTEPBAIOB /ISl pEIICHUS
HEPaBEHCTB

89 MeTtoa HHTEpBaIOB /s peIeHUs
HEPaBEHCTB

90 MeToa HHTEePBAIOB /ISl pEIICHUS
HEPaBEHCTB

01 KonTponbHas pabora: "YpaBHeHus u
HEPAaBEHCTBA CMEIIAHHOIO THUHA"

92 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

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

94 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa

95 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa
TpuronomeTpudeckast OKpyKHOCTb,

96 oTpeieTICHUE TPUTOHOMETPUUECKHUX
(yHKLUH YUCIOBOTO apryMeHTa

97 TpuronomeTrpudeckasi OKpY>KHOCTb,




ONpeIeTICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YUCIOBOTO apryMeHTa

98 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

99 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

100 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

101 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

102 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

103 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

104 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

105 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHUH

106 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

107 Pemenne TpuroHOMETpUYECKUX YPaBHEHHUN 1

108 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

109 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

110 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

111 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

112 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHHUN 1
KonTtponbhas pabora:

113 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS

114 IIOCJIEAOBATEIbHOCTEH. MeTox 1

MaTeMaTUYECKON MHIYKLIHNU




MoHoTOoHHBIE B OrpaHUYCHHBIC

115 MOCJIeIOBaTEILHOCTH. VIcTOpus aHanm3a
OECKOHEYHO MaJIbIX

116 Apudmernueckast mporpeccus

117 ['eomeTpuyeckas nporpeccus

118 BeckoneuHo yObIBaromas reoMeTpuiecKas
nporpeccust

119 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOMN MPOTrPECCUU

120 [lonsitue npeaena. OCHOBHBIE TEOPEMBI O
npejaesnax.

121 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

122 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

123 Hcnonp30BaHnEe IPOrPECCUU sl pELICHUS
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

124 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

125 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

126 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIII

197 CaolicTBa (DyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

128 CaoiicTBa (h)yHKIIMNA HENPEPHIBHBIX HA
OTpe3Ke

129 [IpruMmeHeHne CBOMCTB HEMPEPHIBHBIX

GYHKIMMA 715 peIIeHus 3a1a49




[IpuMeHeHne CBOWCTB HENPEPBIBHBIX

130
GbyHKIMH 115 perenust 3a1a4

131 [lepBas u BTOpast npou3BOIHbIC GYHKIUU

132 Onpenenenue, reOMETPUUECKUA CMBICIT
MIPOU3BOIHOMN

133 Onpenenenne, GU3MUECKUANA CMBICIT
MIPOU3BOIHOMN

134 YpaBHeHHe KacaTeabHOU K rpaduky
byHKITUN

135 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

136 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

137 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

138 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHIA

139 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHIA

140 [Tpou3BoiHAs CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

141 Kontponbnas padora: "[IponsBognas”

142 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHus"

143 [ToBTOpeHme, 0000IIEHNE, CHCTEMATH3AIIH
3HaHui: "OyHkun"

144 Hrorosast koHTpOIBHAS paboTa

145 Wrorosast KoHTpoJbHASA paboTa

146 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIH




3HAHUH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

147 N 1
3HAHUI
148 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 170 1

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

152. Anrebpa 1 Hayana maTemaTMyeckoro aHanmsa (B 2 yacrax), 10-11 knaccbi/
Yactb 1: Mopakosuy A.l., CemeHos [1.B.; Yactb 2: Mopagkosud A.l. n gpyrue; nog,
pepakuuen Mopakosmya A.T., O6LwEecTBO C OrpaHNUYEHHOM OTBETCTBEHHOCTbLIO
«MOL, MHEMO3MHA» 2019 roa

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

“Anrebpa n Hayana aHanmsa 11 knacc”, npodunbHLIN YPOBEHDb (MEeTOoAMYECKOE
nocobue gna yuntena) A.. Mopakosuy, N.B.CemeHos, nsa. “MHemo3unHa”,
Mocksa 2010 rog,

“Anrebpa n Hayana aHanmsa 11 knacc”, NpoPuNbHLIN YyPOBEHD, KOHTPOJIbHbIE
paboTbl, B.1.TAn3bpyr, n3a. “MuemosmHa”, Mocksa 2010 roa.

“Anrebpa n Havyana aHanms3a 11 knacc”, NpPoPUNbHBLIN YPOBEHD,
CamocTtoATtenbHble paboTbl, J.A.AnekcaHgposa, u3a. “MHemo3snHa”, Mockea

2010 ropn

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

Bubanoteka LIOK
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