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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 oOydaroliuecs 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,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallud  TOJYyYCHHBIX  pEUIeHWH, 3HAKOMATCS €  NIpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
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 BbIUMCIEHUD», « DyHKUMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX 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
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (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 o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
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 creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
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 CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PA3MYHBIMH METOJAAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOIHOM, MPU PEHICHUH TPUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UpPpPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BBIPAKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS 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 MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. 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 YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU 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
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€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.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIONIMI BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
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 MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
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 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

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

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/JIbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI 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 ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA 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, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. 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
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[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 IIOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOUYkM paspbhiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeeneHne, reoOMeTpUIEeCKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

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
TPUTOHOMETPUUECKOU OKPY>KHOCTH. 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.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
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, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE 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 TMOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
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, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH 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(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKaIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee MOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (pOpMHpOBATH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMMU, SBJICHUSIMU, IIPOLIECCAMU;

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

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOILlECCa, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpPOBaTh M HMHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

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 IOJYYEHHBIN PE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOACTBO IMO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHbIC YHHBeEpCaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

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

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh paboOThl 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 xonmy obOydenuss B 10 kuacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, UPPAIHUOHATLHOE YHUCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIMKEHHBIC BBIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, TPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
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;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€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;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
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 BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

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
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi cTeneHW Kak (yHKUMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has 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 maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMH: TOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCHMIOTOTHI rpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJIB30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

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
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3alaHHOro ¢GOpMysnon WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETPaa,

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHOK€eCTBO ICHCTBUTEIBHBIX YHUCEIL.
Muorowiensl. PanimoHanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpPaBHEHUU.

MHOk€eCTBO, ONepaluy HaJl MHOKECTBAMH U
ux cBoiicTa. Jlnarpammel Oiiniepa—BeHHa.
[IpumeHneHne TeOpEeTUKO-MHOXKECTBEHHOTO
arrapara Juis ONMCAHUs PEAbHbBIX
MPOLIECCOB U SIBJICHUM, IIPU PELICHUU 3a/1a4
U3 IPYyTUX y4eOHBIX MTPEIMETOB.
Ompenenenue, TeopeMa, CBOMCTBO
MaTeMaTU4eCcKoro 00ObEKTa, CIE/ICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJILHBIE YPABHEHHS.
Parmmmonansueie unciaa. OOBIKHOBEHHEIE U
JECSITHYHBIE TPOOH, TIPOLIEHTHI,
OeCcKOHEUYHBIE TIEPUOANUYECKUE APOOH.
[Ipumenenue apobeii 1 IPOIEHTOB IS
pELIEHHS TPUKIIAIHBIX 33/1a4 U3 Pa3JIUYHbIX
oTpacieil 3HaHUW U peabHON KU3HMU.
HeiicTBuTenbHble uncia. PaiimonaabHbIC U
HMppaoHalIbHbIE Ynciia. ApudMeTHIECKHEe
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olepaluu ¢ JeHCTBUTEIbHBIMU YU CIAMU.
Moaynb 1€MCTBUTENBHOTO YUCTIA U €r0
cBoiictBa. [IpuOnmkEHHbBIE BHIYHCICHUS,
MpaBWJia OKPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ylibTaTa BEIYUCICHUN.

Crenens ¢ 1enbpIM MokasareneM. bunom
Herorona. Mcnonp3oBanue noaxoaauiein
(hOopMBI 3aITUCH JEHCTBUTEIBHBIX YHCET JIIS
pelIeHns IPaKTUUECKHX 3a7a4 U
IIPE/ICTaBICHUS] JTAHHBIX.

ApudmeTrueckuii KOpeHb HaTypaIbHON
CTETEeHU U €r0 CBOWCTBA.

CreneHsb ¢ palluOHAIBHBIM MTOKA3aTeNeM U e€
CBOWCTBA, CTETEHb C JCHCTBUTEIHHBIM
nokasaresnemM. ToJIecTBa U TOKIeCTBEHHbIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHIIbHBIE YpaBHEHUS U
ypaBHeHHUsI-ciencTBusa. HepaBeHctso,
pELlIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PELIEHUS LIEbIX U
JIpOOHO-pallMOHABHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOrOUJIEHBI OT OJTHOM
IepeMeHHoN. /lenenne MHOrouwIeHa Ha
MHOTOWIEH C ocTaTkoM. Teopema besy.
MHorousneHs! ¢ eabIMi K03 puiineHTamu.
Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIEpIKaIMX CTENEHU U KOPHH.
[IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX
Jorapu(MBsl.




Pemrenne cucreM TMHEHHBIX YPABHEHUM.
Marpuiia cucTeMbl JUHEUHBIX YpaBHEHUH.
Onpenenurenb MaTpUIBI 2X2, €ro
F€OMETPUYECKHUI CMBICI U CBOICTBA,
BBIYHMCIICHUE €0 3HaYCHUs, IPUMEHEHUE
OMPENICTUTEINS ITIs1 PEIICHUS] CUCTEMBI
JIMHEWHBIX ypaBHeHUN. Pemenue
MPUKJIATHBIX 33/1a4 C TOMOIIBI0 CUCTEMBI
JIMHEWHBIX ypaBHeHuUN. MccnenoBanue
MMOCTPOCHHON MOJIENIU C TTIOMOIIBIO MaTPHUIL U
ONpeACIIUTENCH.

[TocTpoeHne MareMaTHuecKuX Moaenei
peanbHOM CUTYallu ¢ TOMOILbIO YPAaBHEHU
1 HepaBeHCTB. [IpuMeHeHne ypaBHeHUN 1
HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3IuvHbIX oOjacTei
HAyKU U PEaIbHOW KU3HHU.

Oyukuuu u rpadpuku. CreneHHass GyHKIMS C
EJTBIM TTOKa3aTeeM

OyHKIHSI, CTIOCOOBI 3aJaHUs (PYHKITHH.
B3aumuo o6parubie ¢pynkumuu. Kommnosunus
¢bynkuuit. 'paduk pyHKIMHU. DneMeHTapHbIE
npeoOpa3oBaHus rpaguKoB QyHKIHH.
OO6macTh ornpeiesieHuss © MHOXECTBO
3HaueHul pynkuuu. Hynu pyHkumm.
[IpomeKyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U
HeuétHble QyHKIMU. [leprnonndeckue
¢ynkuuu. [IpoMexyTKu MOHOTOHHOCTH
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¢GbyHKIIMH. MakKCHMYMBI 1 MUHUMYMBI
¢bynkuun. HanbGonpiiee u HaMMeHbIIIEE
3HaueHUs QYHKIIMHU Ha IPOMEXKYTKE.
Jluneiinas, kBaApaTuyHas U JpOOHO-
JTuHeWHas QyHKIUU. DJIeMeHTapHOe
MCCIIEIOBAaHHE U TIOCTPOCHUE UX IPahHUKOB.
Crenennast GpyHKIUS C HATYPAJIbHBIM U
1eNbIM nokaszareneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU KaK
(byHKIMK 0OpaTHOM CTENEHH C HATYPAIbHBIM
MIOKa3aTeJeM.

OYHKIMOHAIbHBIE 3aBUCUMOCTHU B PEATbHBIX
nporeccax u siBIeHusX. I'paduku peanbHbIX
3aBUCHUMOCTEH.

Apudmernueckuit KOpeHb N-0if CTENEHH.
HppaumonanbHble ypaBHEHUS
WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/BbI PEMICHHS UPPALMOHAIBHBIX
YpPaBHEHUU.

15
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IToka3zarenbHas pynkuus. [lokasarenbHble
ypaBHEHUS

[TokazarenbHas u Jorapudmuueckas
(GYHKIIMH, UX CBOWCTBA U rpapuKu.
Wcnonb3oBanue rpadukoB GyHKUUN 15
pellIeHNs ypaBHEHU.

IlokazarenbHble ypaBHEHUA. OCHOBHBIE
METO/Ibl PELIECHNUS [T0KA3aTEIbHBIX
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YPaBHEHUU.

Jlorapudpmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHEHUS

Jlorapudm uucna. ColicTBa Jorapudma.
JlecATUYHBIE U HATypaJIbHBIC JIOTapU(PMBI.
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE
METO/bI peIIeHUs JIorapuGPMUIECKUX
YpaBHEHUH.

18
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Tpuronomerpuyeckue BeIpaXXeHUs U
YpaBHEHUS

Tpuronomerpuyeckas OKpy>KHOCTb,
oIpeJieIeHue TPUrOHOMETPHUYECKUX
(GYHKLIMN 4HUCIOBOTO apryMeHTa.

CuHyc, KOCUHYC, TAHI'€HC, KOTAaHT€HC
YHCIIOBOTO apryMeHTa. ApKCUHYC,
apPKKOCHHYC M apKTaHT'€HC YUCIIOBOTO
apryMeHTa.

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBL.
[TpeobOpazoBaHre TPUTOHOMETPUUECKUX
BBIpaKEHUI. PelieHne TpuroHoMeTpu4ecKux
YPaBHEHUM.

22
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[TocnenoBaTeTbHOCTH M TIPOTPECCUH.
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
nociiegoBareabHoCcTel. MeTox
MaTeMaTU4eCKOW UHAYKIUH. MOHOTOHHBIE U
OTrpaHUYEHHBIE MOCIEA0BATEILHOCTH.
Hcropust BOBHUKHOBEHUSI MAaTEMATHYECKOTO
aHa/IM3a KaK aHajau3a 0€CKOHEYHO MAajbIX.
Apudmernueckas ¥ reoMeTprUIeCKas

10

but6mmoreka [IOK
https://m.edsoo.ru/7f4131ce
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nporpeccuu. beckoHeuHo yObIBaroIIas
reoMeTrpuueckas nporpeccus. Cymma
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECKOMN
nporpeccuu. JINHEHHbIN U
SKCIOHEHIMAIIbHBIN pocT. Huco e.
@opMyi1a CII0KHBIX IIPOLIEHTOB.
Hcnonbs3oBanue nporpeccuu Jyisi pereHus
peanbHBIX 3a/1a4 MPUKJIAJAHOTO XapaKTepa.

HenpepriBabie ¢pynkiuu. [IpousBoanas. bubnnorexa [JOK
HenpepriBHbIe GYHKIIMN U UX CBOWCTBA. https://m.edsoo.ru/7f4131ce

Touku pa3peiBa. ACUMITOTHI rpaduKOB
¢bynkuuii. CBoiicTBa QyHKINI
HEIPEPBIBHBIX Ha OTpe3ke. Merox
WHTEPBAJIOB JUISI PEILICHHUS HEPABEHCTB.
[TpuMeHeHMne CBOWCTB HEMTPEPBIBHBIX
GyHKUIMN 1715 peleHus 3a/1a4.

IlepBast 1 BTOpast NpOU3BOJIHbIE GYHKILIUH. 20 1
Omnpenenenue, reOMeTPUIECKUN U
¢bu3nYecKuit CMBICI IPOU3BOIHOM.
VYpaBHeHHE KacaTelnbHON K rpaduKy
GbyHKIUH.

[Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKIIUH.
[Tpou3BomHAst CYMMBI, TPOU3BEICHIS,
YaCTHOT'O M KOMITO3UIIMU (YHKLIUH.

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL but6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/7f4131ce
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

HccnenoBanue GyHKIMA ¢ TOMOIIBIO
MPOU3BOIHOM.

[IpuMeHeHne Npon3BOJHOM K
MCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxaeHrne HanbobIero u
HAaMMEHBUIETO 3HAaYE€HUIN HENPEPBIBHON
(GyHKINN Ha OTpE3Ke.

[IpuMeHeHne poOn3BOIHOMN IS
HaXO0XCHHS HaWIYy4Ilero peleHus B
MIPUKJIAIHBIX 3a7ja4ax, JUIsl ONPEIEIECHUS
CKOPOCTH M YCKOpPEHUS Mpoliecca, 3aJaHHOTO
¢bopMmyIoit unu rpapuKom.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpasHbIX. [lepBooOpa3Hbie
asieMeHTapHbIX GyHKUMH. [IpaBuna
HaXO0XICHUS [1epBOOOPA3HBIX.

NHuterpai. I'eoMeTpudecKknii CMBICI
UHTerpana. Berancienue onpenenéHHOro
uHTerpaia no gopmyne Hetorona-JleiiGnumna.

[Ipumenenne nHTErpaia s
HaXO0XACHUS IJIOMAaAeH IIIOCKUX GUryp u
00BbEMOB reOMETPUYECKHX TEll.

[Ipumepsl perienni
mudepeHIaTbHBIX YPaBHEHUH.

KoanuecTBo 4acoB

K
Beero OHTPOJIbHbIE
padoTshI
22 1

IpakTuyeckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bub6numoreka [IOK
https://m.edsoo.ru/7f4131ce
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MareMaruueckoe MOACIIUPOBAHUE PEATBHBIX
MIPOLIECCOB C MOMOIIBIO AU(hepeHIInaTbHBIX
YpaBHEHUM.

[TepBooOpasHas u uHTErpa

I'paduxu TPUTOHOMETPHUYECKUX ()YHKITHIA.
TpuroHnomeTpruyeckue HepaBEHCTBA.

I'paduk xommozunuu GyHKIUH.
I'eomerpuueckue oOpa3bl ypaBHEHUN 1
HEPABEHCTB Ha KOOPAMHATHOW IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu.

I'paduueckue MeTo bl peLeHus
ypaBHEHUI U HEpaBeHCTB. ['papuueckue
METO/BI PEIICHMS 33124 C ITapaMeTpaMHu.

Hcnonb3oBanue rpadukoB GyHKIUN
JUIS NCCIIEI0OBaHMS MPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BOSHUKAIOT MPU
pelIeHnH 3aa4 U3 IpYrux y4eOHbIX
MIPEIMETOB U peabHOM ku3HUu. OTOOp KOpHEH
TPUTOHOMETPUYECKHUX YPaBHEHHI C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienne
TPUTOHOMETPUUECKUX HEPABEHCTB

12

14

bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce

HppaumnoHanbHble, TOKa3aTeIbHbIE U
Jorapu(pMUUECKUe HEPABEHCTBA.

24

but6mmoreka [IOK
https://m.edsoo.ru/7f4131ce
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YpaBHeHNsI U HEPABEHCTBA

CucreMa ¥ COBOKYITHOCTb YPaBHEHUH U
HepaBeHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIe/ICTBUA. PaBHOCHIIbHBIE
HEpaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS
[IOKa3aTeIbHBIX U JOrapu(pMUUECKux
HEPABECHCTB.

OcCHOBHBIE METOABI PEILEHUS
UPPaLMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAJIbHBIX,
UPPaLMOHAIIBHBIX, [I0KA3aTEIbHBIX U
norapu(pMUUECKUX YpaBHECHHH.

KomM1iekcHele yncia.
KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUIEKCHOTO uncia. ApumMeTndeckre
orepayy ¢ KOMIJIEKCHBIMU YHCIIaMHU.
N3o0pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOpJAMHATHOM IUIOCKOCTH. Popmyna
Myaspa. KopHu n-oii crenenu u3
KOMILIEKCHOTO0 uncina. [Ipumenenne
KOMIUIEKCHBIX YHCEN ISl pEIICHUS
(bu3MYECKUX U TEOMETPUUYECKUX 3a7a4
HatypanbHble u 1ensie yucia.

HaTypaJ'H:HBIC n 1OCJIbIC YUCia.
HpI/IMGHeHI/Ie MPU3HAKOB ACIMMOCTH LICIIbIX

10

10

bubnmorexa LIOK
https://m.edsoo.ru/7f4131ce
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YyuCell, HanOOJIBIIHKA OOIIUMA ISTUTEIb (anee
— HO/l) u HaumeHbIIee o0111ee KpaTHOe
(manmee — HOK), octaTkoB 1o MOyJItO,
anroputMa EBkimia s pemeHus 3a1a4d B
I[EJBIX YUCIIAX.

CucreMsl palOHAJIBHBIX, UPPALIUOHAJIBHBIX
MIOKAa3aTeIbHBIX U JOrapu(pMUUECcKux
YpaBHEHUU

12

bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce

3aiauyu ¢ mapamMeTpamu.
YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C

napaMeTpaMH.

[TpumeHeHne ypaBHEHHUH, CUCTEM U

HEPaBEHCTB K PELICHUIO MaTeMaTHYECKUX

3aJa4 M 3a/1a4 U3 pa3InYHbIX o0nacTei

HAyK{ U peaslbHOW ’KU3HM, UHTEPIpEeTaLus

IMOJIYUYCHHBIX PE3YyJIbTAaTOB

[ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs

3HaHUH

16

16

bubnunoreka LIOK
https://m.edsoo.ru/7f4131ce
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo JlaTa
Ne n/mm Tema ypoka 4acoB flata no (haxTHyeckas
IIAHY
[[MHO>XeCTBO, Onepalii Ha/l MHOXKECTBAMU U UX CBOMCTBA
Huarpammsl Ditniepa-Benna
3 [IpuMeHeHnne TeopeTUKO-MHOKECTBEHHOTO anmapara Jjist 1
pelieHus 3aaa4y
4 Pannonansueie yncna. OObIKHOBEHHBIE U AECATUYHBIC APOOH, 1
MPOIIEHTHI, 0ECKOHEYHBIC TICPUOUUYECKUE IPOOH
5 Pannonaneueie yncna. OObIKHOBEHHBIE U ACCATUYHBIC APOOH, 1
MPOLIEHTHI, OECKOHEYHBIE TIEPUOANYECKHE APOOU
6 [Ipumenenue npoOeli U MPOLIEHTOB JIJISl PEIICHUS TPUKIIATHBIX 1
3a71a4
7 [Tpumenenue Apobeli U MPOIECHTOB JJIs PEIICHUS MPUKIIATHBIX 1
3a7a4
HelicTButenpHble yncia. PainoHanbHble U UppallMOHAIbHbBIE
8 ymcna. Apudmernyeckue onepamnuu ¢ AeMCTBUTEIHLHBIMU 1
YUCIAMHU
9 CraproBas IMarHOCTHKA
10 Moaynb AENCTBUTENBHOIO YMCIIA U €r0 CBOMCTBA
11 [Tpubmmx€HHBIC BEIYUCIICHUS, IPABUJIA OKPYTJICHUS, TIPUKUIKA 1
Y OIICHKA pe3yJbTaTa BhIUMCICHUN
12 OCHOBHBIE METO/IbI PEIISHUS IEJIBIX U JPOOHO-PAIMOHATIBHBIX 1

ypaBHEHUH U HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUA LCIIbIX U I[pOGHO-paL[I/IOHaJIBHBIX

13 YPaBHEHMI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LEBIX U IPOOHO-PAIIMOHATBHBIX
YPAaBHEHUN U HEPaBEHCTB

15 MHorouieHsl OT OJHOU NepeMeHHOM. JleneHne MHOrowieHa Ha
MHOTOYJIEH C ocTaTkoM. Teopema be3y

16 MHorousieHsl ¢ nensiMu kodddunrentamu. Teopema Buera

17 Penienune cucrem TMHEHHBIX YpaBHEHHH

18 Pemenne cucreM TMHENHBIX YpaBHEHUN
Martpuiia cucteMsl JMHEHHBIX ypaBHeHHH. Onpeaenurenb

19 MaTpHULIbI 2X2, €ro FreOMETPUYECKHUM CMBICI U CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro TeOMETPUUYECKUN CMBICIT U
CBOICTBA; BBIYMCIIEHUE €T0 3HAYECHUS

21 [Ipumenenue onpenenuTens 1l peIeHNus CUCTEMbI TMHEWHBIX
yYpaBHEHUU

99 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIbIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

93 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBK CUCTEMBI JINHEHHBIX
yYpaBHEHUHU

24 KonTponbhas pabota: "PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl IMHENHBIX YPAaBHEHUN"

25 OyHKIMS, criocoOb! 3a1aHus GyHKIMU. B3aumHo oOpaTHbIe
¢byukun. Komnosunus ¢pyHkimit

26 I'padux dpynkuuu. DnemeHTapHbie mpeoOpa3oBaHus rpagukos
byHKIII

97 OO6nacth onpeAesIeHns] 1 MHOYKECTBO 3HaUeHUN (DYHKITHH.

Hymu pynkiuu. [TpomexxyTku 3HaK MOCTOSTHCTBA




Uérnpie n Heu€THBIE QyHKIMH. [Teproanueckue GyHKINN.

28 [TpomeKyTKM MOHOTOHHOCTH (DYHKIIMH

29 MaxkcumyMmbl 1 MUHUMYMBI (pyHKIMH. Hanbomnbiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEKYTKE

30 Jluneiinas, kBaapaTuyHas U IpoOHO-IMHEHHAS PYHKITUN

31 DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE rPahuKOB ITUX
byHKIII

39 DeMeHTapHOe UCCIIeI0BaHUEe U MIOCTPOEHUE rPpahuKoOB 3TUX
byHKIII

33 CreneHnsb ¢ nenbiM nokasaresneM. bunom Hetorona

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herotona

35 CrenenHas GyHKLHUS C HATYpaJIbHBIM U LIEJIBIM [TOKa3aTeNIEM.
E€ croiicTBa u rpadux

36 KonTponbhas pabora: "Crenennas pynkuus. E€ cBoiicTBa u
rpaduk"

37 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENEHH U €TO
CBOMCTBA

38 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENEHH U €TO
CBOMCTBa

39 [IpeoOpazoBaHus YUCIOBBIX BHIPAKECHUHN, COACPIKAIINX
CTETIeHU W KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETIeHU W KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUN, COAECPIKALINX
CTETIEHU U KOPHU

4 Hppannonansabie ypaBHeHUS. OCHOBHBIE METO/BI PEIICHUS

UppaLMOHATILHBIX YPaBHEHUM




Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS

43 UppaLMOHATIBHBIX YPaBHEHUN 1

44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS 1
UPPALMOHATIbHBIX YPABHEHUM

45 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEILIEHUH HPPALMOHAIBHBIX 1
ypaBHEHUH

46 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLIEHUU UPPALIMOHAIBHBIX 1
YpaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIEHUU UPPALIMOHAIBHbBIX 1
ypaBHEHUI

48 PaBHOCHIIBHBIE TTEPEXO0/IBI B PEIIEHUN UPPALMOHAIBHBIX 1
YpaBHEHUN

49 CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHn Kak (HyHKIUA 1
00paTHOM CTENEHHU C HaTypaJbHbIM [TOKA3aTeleM

50 CaolicTBa U rpaguK KOpHsI N-Oi CTENEHU KaK (PYHKIMH 1
00paTHOM CTENEHHU C HaTypaJbHbIM [TOKa3aTeleM

51 Konrtponsnas pabdora: "CpoiicTBa u rpaguk KOpHs N-0i 1
creneHu. MppamuoHanbHble ypaBHeHUs"

52 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENIEM U €€ CBONWCTBA 1

54 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

55 [oxa3zatenbHast QyHKIM, €€ cBoiicTBa U rpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUHU A peLICHUS] ypaBHEHHM 1

S7 Hcnonps3oBanue rpaduka GyHKIUU A peLICHUS ypaBHEHHM 1

58 [loka3zarenbHble ypaBHEHUsI. OCHOBHBIE METOABI PELICHUS 1
NoKa3aTeIbHbIX YpaBHEHUN

59 [TokazaTenpHbIe ypaBHEeHUs. OCHOBHBIE METOJIBI PEIICHUS 1




II0OKa3aTEJIbHBIX YPaBHEHUM

IToxasaTenpHBIE YpaBHCHHA. OCHOBHEBIE MCTOJbI pCUHICHUA

60 II0OKa3aTEJIbHBIX YPaBHEHUU 1

61 Kontpoinbnas pabora: "IlokazaTenpHas GyHKIIHS. 1
ITokazarenbHble ypaBHEHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudwm gucia. CBoiicTBa orapugma 1

65 JecsaTuunble U HATypallbHbBIE TOTapU(PMBI 1

66 JlecaTH4HbIE U HATYypaJIbHBIC JTOTApH(PMBI 1

67 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTaPHPMBbI 1

68 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI 1

69 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIMX JIOTAPUHMBI 1

70 Jlorapudmuueckas GpyHKIuUs, €€ CBOMCTBA U Tpaduk 1

71 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U rpapuk 1

72 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHHH 1

73 Wcnonb3oBanue rpaduka QyHKUINU Ui pellIeHUs] ypaBHEHUN 1

74 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METObI PEIICHUS 1
JorapupMHUUECKUX ypaBHEHUH

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METObI PELICHUS 1
norapu(MUUECKUX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METObI PELICHUS 1
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMUIECKUX 1
ypaBHEHUI

78 PaBHOCHITBHBIE TTIEPEXO/IBI B PEIICHUH JIOTAPU(DMUIECKAX 1

ypaBHEHU M




KonTponpHas padora: "Jlorapudmudeckas QyHKIIHS.

79 1
Jlorapudmudeckue ypaBHeHHS"
80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHI'€HC U KOTAaHT'€HC YUCJIOBOIO apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apI'yMEeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOIO apryMeHTa 1
84 TpuronomeTrpuveckas OKpy>KHOCTb, OIIPECIICHHE 1
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
85 Tpuronomerpuyeckas OKpy>KHOCTb, OIIpeieIICHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOIO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 1
91 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 1
93 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUI 1
94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1
95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
100 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
101 KonTtponbHas padora: "TpuronoMmeTpruuecKie BEIpaKEHUS U 1




TPUTOHOMETPUUECKHUE ypaBHEHUS"

HOCJIG,I[OB&TGJIBHOCTI/I, CII0COOBI 3aJaHusA

102 MOCJIEN0BATEIbHOCTEN. MeTo MaTeEMAaTUUYECKOW HHAYKIIUN 1

103 MOHOTOHHBIE U OTpaHUYEHHbIE I10CIIEA0BATEIbHOCTH. 1
Hcropus aHanuza OECKOHEUHO MaJlbIX

104 Apudmernueckast mporpeccus 1

105 I'eomeTpuyeckas nporpeccus 1

106 beckoneyHo yOBIBaroIas reOMETPUIECKasi IPOTPecCcust 1

107 Cymma O0eckOHEYHO yOBIBAIOIIEH reOMETPHUECKON MPOTrPECCHH 1

108 JInHenHbIN ¥ 3KCIOHEHIMANbHBIN pocT. Yucio e. ®opmyna 1
CJIO’KHBIX IPOLIEHTOB

109 JInHenHbIN ¥ 3KCIIOHEHIMANbHBIN pocT. Yucio e. ®opmyna 1
CJIO’KHBIX TIPOLIEHTOB

110 Vcnionb30BaHuE MPOrPECCHU AJIS PELICHUs pealIbHBIX 3a/1a4 1
HPUKJIAJHOTO XapakTepa

111 Kontponbnas padota: "[locienoBarensHOCTH U Iporpeccun” 1

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMNTOTHI TpaduKOB QyHKIUH 1

114 CpoiicTBa (hyHKIMH HETIPEPBIBHBIX Ha OTpE3Ke 1

115 CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA OTpE3Ke 1

116 Mertoa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1

117 MeTto MHTEPBAIIOB JIUIsl PELIEHHSI HEPABEHCTB 1

118 Mertoa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

119 [IpumeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIIMHA JJIST peIIeHus 1
3a1a4

120 [TprMeHeHre CBOMCTB HENPEPHIBHBIX (QYHKIIUI s pelIeHus 1

3a1a4




121 [lepBas u BTOpast npou3BOIHbIC PYHKIIUU 1

122 Ornpezenenne, reOMETPUYECKHI CMBICI TIPOU3BOHOM 1

123 Onpenenenne, GU3MUECKUNA CMBICI IPOU3BOTHON 1

124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUU 1

125 VYpaBHeHuUe KacaTelbHOU K rpaduKy yHKIIMH 1

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

127 [TpousBoHBIE I€MEHTAPHBIX (PYHKINH 1

128 [IpousBoaHast CyMMBI, POU3BEICHHSI, YACTHOTO ¥ KOMIIO3HIIUU 1
byHKIII

129 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO ¥ KOMIIO3HIIUU 1
byHKIMi

130 [IpousBoaHast CyMMBI, TPOU3BEICHHSI, YACTHOTO i KOMIIO3HIIUU 1
byHKIMi

131 Kontponbnas padota: "[IponsBognas” 1

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH: 1
"VpaBHenus"

133 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUIA: 1
"OyaKIMn"

134 HToroBas KOHTpoOJbHAsA paboTa

135 Wrorosast kKoHTpoJbHAS paboTa

136 [ToBTOpEeHME, 0000IEHNE, CHCTEMATH3AIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KJIACC

KoanugecTBo Jlara
Ne i/ Tema ypoxka 4acoB JarTa mo nmiany (baxkTHyecKast
1 [IpumeneHne npou3BOHON K HccienoBanuo | 1
(GbyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne NpPOU3BOIHON K UcchenoBanuio | 1
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI
3 [Ipumenenue npou3BOJHON K UccaenoBanuo | 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
4 [IpumeneHue npou3BOJHON K UccienoBanuo | 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHeHne TPOU3BOIHON K UcchenoBanuio | 1
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI
6 [IpumeHneHue mpou3BOJHON K HccienoBanuo | 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
Haxoxzaenne HaubosbI1ero 1 HAUMEHbILIETO 1
7 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO 1
8 3HAa4YeHHUs1 HeNPEPhIBHON (PyHKIIMM Ha
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO 1
9 3HA4YeHHUs1 HeTPePhIBHOM (PyHKIIMM Ha
OTpe3Ke
10 Haxoxzaenne HaubosbI1ero 1 HaMMEHbILIETO 1

3HAYEHUS HEMPEPbIBHOM (PyHKINU Ha




OTpe3Ke

11

12

13

Haxoxxaenune HanOoJIbIIero 1 HAMMEHbBIIETO
3HA4YEeHUs1 HeTPEPHIBHON (PyHKIMH Ha
OTpe3Ke

Haxoxzaenune HaubosbIIero 1 HaHMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM ISt
HAXO0XJICHUS HAWITYYILEro PelmeHus B
MPUKJIATHBIX 3a/1a4ax

14

[Ipumenenne npou3BOIHOMN ISt
HaxO0>KJICHUSI HAWJTYYILEro PEIIeHus B
MPUKJIATHBIX 3a/1a4ax

15

[IpuMeHeHne Mpou3BOJHON [
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (GopMyJoN Ui
rpaduxkom

16

17

[Ipumenenne npou3BOIHOM IS
ONPEAEIICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxom

Komnozunus GyHkiumit

18

Kowmnozunus ¢pyHkimit

19

20

Komnozunus GyHkiumit

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM TUIOCKOCTH

N R

21

I'eomeTpuueckue o6pa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH




Konrtponsnas pabdora: "HccnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOMN"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1€pBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnuid CMBICI
UHTErpana

97 Brruncnenue onpenenéHHOro uHTerpaia mno
¢dbopmyne Hetotona-Jleitouuia

28 Boruncnenue onpeien€HHOro HHTErpaa mo
dhopmyne HeroTona-Jleitonuna

29 [IpumeHeHne nHTerpana s HaxoXKIACHUS
iouaiel IIoCKUxX Guryp

30 [IpuMmeHeHne nHTerpana Ui HaX 0K ICHUS
00BbEMOB IreOMETPUYECKUX TeT

31 [Ipumeps! pemennii qudpepeHnaIbHbIX
YpaBHEHUU

39 [Tpumeps! pemenuii quddepeHInaTbHbIX
YpaBHEHUI
MaremaTuueckoe MOJICIIUPOBAHKE PEATbHBIX

33 MIPOLIECCOB C MOMOIIBIO AU(hepeHIINATHEHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX




CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu
37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U IrpaQuKu
38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu
39 Tpuronomerpuyeckue GyHKINH, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUYECKUX 1
40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX 1
41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX 1
42 YpaBHEHUH C IOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX 1
43 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
44 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTpu4EeCKUX HEPABEHCTB 1
46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1
47 Pemenne TpuroHoMeTpuUEeCKUX HEPABEHCTB 1
KonrponsHas padora: "['paduku 1
48 TPUTOHOMETPUUYECKUX (YHKLIUH.

Tpuronomerpuieckre HepaBeHCcTBA"




OcHoBHBIC MCTOJbI PCHICHUS

49 MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHbIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
norapuMUUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEUICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METO/TbI pEIICHUS
HPpAIMOHATIEHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
HMPpAIMOHATIEHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEUICHUS
HppaIllMOHATFHBIX HEPABEHCTB

61 I'paduueckne MeToabI peIICHHS
WPPAIMOHATIBHBIX YPaBHEHUN

62 I'padmyeckue MeToAbI perieHus

UppalMOHATIBHBIX YpaBHEHUI




63

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX YPaBHCHUN

64

65

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX ypaBHEHUI

66

I'padmyeckue MeToabI pemicHUsS
norapu)MUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToabI pemicHUS
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'padnueckue MeToabl pereHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pereHus
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

71

72

73

I'padnueckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPaBEHCTB

KontponsHas padora: "UpparoHaibHele,
noKa3aTesbHbIE U Jorapudmudeckue
HEpaBeHCTBA"

KommniekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUECKasi POPMBI 3amucu
KOMIIJIEKCHOTO YHUCIIa




KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (pOpMBbI 3anucu
KOMILJIEKCHOT'O YHCIIa

75 Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YU CIIaMHU

76 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMHU YU CJIaMHU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOP/AMHATHOH MJI0CKOCTH

78 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenesu u3
KOMIIJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. Kopau nN-oii ctenenu us
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YMCEeT JUIS

81 peuieHns GU3NYEeCKUX U T€OMETPUUECKUX
3a1a4y

82 KontponbHas padora: "KomriuiekcHble
gucna"

83 Harypanbnble u niensie yucna

84 HatypanbHble u 1ienble uncna

85 [IpuMeHeHne TPU3HAKOB JIETMMOCTH IIENTBIX
qucen

86 [TpumMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qucen

87 [IpuMeHeHne TPU3HAKOB JIETUMOCTH LIETBIX

yucen: HOJl u HOK




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX

88 yucen: HOJl u HOK

89 [TpuMmeHeHne TPU3HAKOB JIETUMOCTH IIEJTBIX
4KCeJl: OCTaTKU 110 MOAYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU M0 MOAYIIO
[IpuMeHeHHE TPU3HAKOB JICTUMOCTH IIEJIBIX

91 qrceln: aropuT™ EBkinia ans pemeHus
3a/1a4 B LIEJIBIX YMCIIaX

92 Kontposnbnas pabota: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIeICTBUS
Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEMN palMOHaJIbHBIX YPABHEHHI
OCHOBHBIE METOBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEH MppaliOHaTbHBIX
YpaBHEHUI

97 OCHOBHBIE METOBI PEUICHUSI CUCTEM U
COBOKYITHOCTEH TTOKa3aTEeNbHBIX YpaBHEHUN

08 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH TTOKAa3aTEeNbHBIX YpaBHEHUN

99 OCHOBHBIE METOBI PEIICHUS CHCTEM U

COBOKYITHOCTEH JIorapu(MUUECKUX




YpaBHEHUU

100

101

102

103

104

105

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

[IpumeHeHue CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHBIX 00JIacTel HAyKH U PeaIbHOU
YKU3HH, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJIbTaToB

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHBIX 00JacTel HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJIbTaToB

IIpuMeHeHNnEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUS OTYyYECHHBIX
pe3yIbTaTOB

KontponsHas pabdora: "Cucremsl
palOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHeHUH"

PanunoHannHBIC YpaBHCHHU C MapaMCTpaMu

106
107

PannonansHble HepaBeHCTBa ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

N R R




109

HppauunoHaibHble CUCTEMBI C ITapaMeTpaMu

IlokazarennHBIC YpaBHCHU:I, HCPABECHCTBA C

110
rnapameTpamu

111 ITokazaTenbHBIE CHCTEMBI C TTapAMETPAMHU

112 Jlorapudmudeckue ypaBHEeHUs, HEPaBEHCTBA
C mapameTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpamMu

114 TpuronomeTpuueckre ypaBHEHHUS C
rnapameTpamu

115 TpuroHomeTpuueckre HEPaBeHCTBA C
rnapameTpamu

116 TpuroHomeTpuuecKue CUCTEMBI C
rnapameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTUYeCKUX MOJIEIEeH peaTbHbIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
rnapameTpamu
[TocTpoeHue u uccnenoBaHue

118 MaTeMaTUYeCKUX MOJIEIEeH peaTbHbIX
CUTYAalMi C IOMOLIBIO CUCTEM YPaBHEHUH C
rnapameTpamu
[TocTpoenue u nccnenoBaHue

119 MaTeMaTUYECKUX MOJIEIeH peaTbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI C
napameTpamu

120 KonrtponbHas pabdora: "3anaun ¢
napamerpamu”

121 [ToBTOpeHme, 06001IeHNE, CCTEeMAaTH3aIlUs




3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

122
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HaHuii: "YpaBHeHnus. Cuctembl ypaBHEeHUN"

124 [ToBTrOpenue, 0600IIEeHNE, CUCTEMATH3AIIS
3HaHuii: "HepaBencrna"

125 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
3HaHuii: "HepaBencrna"

126 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alus
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuii: "[IponsBoanas u e€ npumeHexue"

128 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

129 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3alus
3HaHui: "VIHTErpan u ero npumeHeHue"

131 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "Oynkun"

132 [ToBTOpeHmEe, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "Oynkun"

133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "OyHkuun"

134 HTorosasi KOHTpOJIbHASA paboTa

135 HroroBast koHTpobHAs paboTa




136

[ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1. Maremartunka: aireOpa 1 Hadaia MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa u
Hayvajia MaTeMaTUYEeCKOro aHajau3a. YiayOseHHbI ypoBeHb: 10 kiacc: yueOnuk / A. T
Mep3smsix, [. A. Homuposckuii, B. M. ITonsikos. - M. : Benrana-I'pag, 2023.

2. Maremaruka. AnreOpa 1 Hayaia MaTeMaTH4eCKoro aHajiusa. Y ri1yOJIeHHbI ypoBeHb: 11
Kiacc: yueoHnoe mocobue / A. I'. Mepainsk, JI. A. Homuposckuii, B. M. TlossikoB: o
penakuueii B. E. [Togonsckoro. - M. : Benrana-I'pag, 2023

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

byuko, E. B.

Marematuka : airedpa ¥ Hayajia MaTeMaTUYeCKOTo aHaJn3a.

3uB b.I'. «/lunaktnuueckue Marepuaisl o reomerpuu 118 10 knaccan, M.: IIpocsenienue, 2019.
Epmosa A.IL., T'ono6opoabko B.B., «CaMmocTosiTennbHbIE U KOHTPOJIbHBIE PaOOTHI O anredpe u
HavaJlamaHaiu3a », Mocksa, Mnekca, 6 uznanue, ucnpasiaeHHoe, 2019 rog.

Yrny6nénnsiii ypoBeHsb : 10 kinacc : MeTogudeckoe nocooue /
E. B. byuko, A. I'. Mep3isk, B. b. [Tononckui, M. C. fAxup. — M. :
Benrana-I'pad, 2020. — 92 c. : mi. — (Poccuiickuii yueOHUK).

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://window.edu.ru/
https://fipi.ru/
http://www.school.edu.ru
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://urok.1sept.ru/
https://uchi.ru/
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