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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,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJXYYEHHBIH
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
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
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 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
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 U ONepaluu: JeJIeHHe 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.
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
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
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 YMEHHUsS 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 MAaTeMaTHYECKUX MOJEJIEH pealbHbIX 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 aBTOpax.

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 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.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 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
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. 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
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM 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
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[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 1 HeuéTHbIe pyHKkuMH. [leproauyeckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPaUKOB.

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 rpadgukoB GyHKLIMA 715 peLIEHUs] YpaBHEHUM.

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

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBable GyHKIIMM W WX CBOMCTBA. TOYKH paspbhiBa. ACHMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble QyHKIUU. Onpenenenre, reOMeTpUIecKUil 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. Jlnarpammsl
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,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHUS.

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 YHUCIIAX.

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.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 PazIUYHbIX O0JacTell HayKd W peaabHOU
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 mMeTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['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 MaTeMaTH4eCcKOro aHajansa

[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 3aj]adyax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

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

[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 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM 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 POCCUMCKON MaT€MaTHUYE€CKOW 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
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCHPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOIIOOUs, HHTEpPEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHWIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COIMATBLHOMN
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 JIJIsI OKPY>KAIOIIECH CPeJIbl;

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
pPa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTHUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

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

JienaTb BBIBOABl C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUSA, BBHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MUCKOMOE W JAaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTAMM, SBJICHUSMU, IPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOJIOKEHNS O €r0 PA3BUTHUH 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,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HH(POPMAIUIO pPa3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIC JCHCTBUSA

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 pE3yIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIEHNs, COINOCTABIIATh CBOM CYXAECHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jIM4M€ U CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIN HHTEJJIEKT:

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

MPEABUIETh 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
JIOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJIUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, pacrpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBHINOJHATH CBOK 4YacTh pabOThl U
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 oOydyenuss B 10 kiacce oOyyaromuics TOJYyYHUT CIEAYIONIUE
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, HPPAIMOHAIIBHOE 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 BBRIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETUUECKUNM KOPEHb HATYpaJIbHOU
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
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJICTBUSA, PABHOCUJIbHbIE 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 € UeNbIMA KO3(UIMEeHTaMu, KOPHH MHOTOWIECHA, MPUMEHSThH
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,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 sl BBIYMCIEHUS €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 NOJYUYECHHBINA PE3YINIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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
TPUTOHOMETPUUECKUX BBIPAKEHUM;

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,
BBITIOJIHATH 3JIEMEHTAapHBIE MTPeoOpa3oBaHus rpaduKoB QyHKIINIA;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKLIHUU, 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 KOpHs N-Oi cTeneHW Kak (yHKUHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTelbHas 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 (YHKUMA JUIS  UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

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

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: MOCIEIOBATENILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINH, aCUMIOTOTHI rpaduka pyHKINY;

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 QyHKIUY;

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  OMEpPHpPOBaTh MOHATHUSMHU: MHOXKECTBO, 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’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOMIHO OMEpUpOBaTh TMOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIIOIHATH apu(METHIECKUE OTEepaIlii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, 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,
JorapuMUYECKU€ U  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 TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA,

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  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
UHTETpall, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIUNA ¥ 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 IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 8
8 HenpepsiBable pynkiuu. [IpouszBoanas 18
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 9 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
norapuMUYecKre HepaBeHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue Aara unpponbie
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 MHO€eCTBO, Onepaluy HaJl MHOKECTBAMHU 1
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHHs 3a7a4
Panmonansueie yncna. OOBIKHOBEHHBIE U
4 JeCSITUUHBIE TPOOH, TPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIaaHbIX 3a7a4
6 [Ipumenenue apobeii 1 NPOLEHTOB IS 1
perieHust MPUKJIaAHBIX 33729
7 JeiicTBuTenbHble yncna. PanimonansHbie U 1
HppallMOHAIIbHBIE YHCIIa
8 Apudmerndeckre onepanuu ¢ 1
JEeWCTBUTEILHBIMHU YU CIIAMH
9 Kontponbras padota (crapToBas 1 1
JTMArHOCTHKA)
10 Moaynb IEMCTBUTENBHOTO YUCTIA U €TI0 1
CBOMCTBa
11 [TpubmmxEHHBIC BEIYMCIICHHUS], IPABHIIA 1




OKpPYTJICHUS], MPUKUKA U OLICHKA
pe3ynbTaTa BhIYUCICHUN

12

13

14

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

OCHOBHBIE METO/TbI pEIIECHHUS LETbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LETbIX U

JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
ocratkoM. Teopema besy

16

17

MHorouieHs! ¢ 1eabIMi KO3PPUITUEHTaMH.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

21

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Marpuia cCucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICI U CBOICTBA;
BBIYMCJICHHE €0 3HAUCHHUS

[IpuMeHeHue onpeaenuTens A pelieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Pemenue npukiagHbIX 3a/1a4 C TOMOIIBIO




CUCTEMBI JINHEWHBIX YPaBHEHUU

23

24

Pemrenne npukiiagHpIxX 3a/1a4 ¢ HOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontposbnas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEHHBIX YpaBHEHUN"

25

OyHKIHSI, CIOCOOBI 3aaHUs (PYHKITHH.
B3aumHuo oOpatubie ¢pyHkimu. Kommosurwst

byHKIUH

26

27

28

I'padux pyHkImU. DeMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

OO6nacTh ornpeieneHUus] 1 MHOYKECTBO
3HadeHui pyHkuuu. Hynu QyHkmm.
[IpomexyTKM 3HAK MMOCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLINH.
[Tepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

29

MakcumMyMbl U MUHUMYMBI ()YHKITUH.
Haubospiee 1 HanMeHbIIEE 3HAYCHNE
(YHKITUN Ha IPOMEKYTKE

30

31

32

Jluneiinas, KBaapaTuyHas U JpoOHO-
TuHeHas pyHKIUN

DneMeHTapHOe HcCieI0BaHNue U
MoCTpOeHHE rpauKOB ITHUX QYHKIUN
DJIEeMEHTApHOE UCCIEOBAHUE U
MoCTpOeHHE rpauKOB ITUX QYHKIUN

33

CreneHsb C LIEJIBIM IToKa3aTeneM. buaom
HrroTrona




CrerneHs ¢ LICIBIM ITOKa3aTeneM. buaom

34 HeroTona

35 CrenenHast GyHKIUS C HATYPATBHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "Crenennas
¢dbynkuus. E€ cBolictBa u rpaduk"

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €r0 CBOWCTBA

38 Apudmernaeckuit KOpeHb HATYPAITBHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
CoJIeprKalliX CTENEeHU U KOPHU

a1 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
CoJieprKalliX CTENEeHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

42 METO/Ibl PELICHUS UPPALMOHAIBHBIX
ypaBHEHUH
Uppanmonansuble ypaBHeHHa. OCHOBHbIE

43 METO/]Ibl PELIECHUS NPPALMOHAIBHBIX
ypaBHEHUH
UppanmonansHble ypaBHeHH. OCHOBHbIE

44 METO/BbI PEMICHHS UPPALMOHATBHBIX
YpaBHEHUI

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UPPalMOHAIBHBIX YPaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUUN

41 UppalMOHAIIbHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPaLMOHAIBHBIX YPaBHEHUI
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn

49 KaK (QYHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTeNeHN

50 KaK (QYHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IIOKa3aTelIeM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpH# N-oi crenenu. MppannonaibHble
ypaBHEHHUS"

59 CreneHs ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

53 CreneHsb ¢ palMOHaJIbHBIM NTOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsp ¢ palMOHaJIbHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U
rpaduk

56 Hcnonbs3oBanue rpaduka GyHKIUU A5
peunieHus: ypaBHEHH

57 Hcnonb3oBanue rpaduka GyHKIMM 115
peLIeHusl ypaBHEHUI

58 IlokazarenbHble ypaBHEHUSA. OCHOBHBIE

MCTObI pCHICHUS MOKA3aTCIbHBIX




YpaBHEHUU

IlokazaTennHBIC YpaBHCHMUA. OCHOBHBIC

59 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

60 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHUH

61 Kontposbnas padota: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm uucna. CoiicTa jorapugpma 1

63 Jlorapudm uucna. CpoiicTBa orapudpma 1

64 Jlorapudwm uucna. CoiicTa jorapugpma 1

65 JlecATHUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1

66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH (MBI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

69 [IpeoOpa3oBanue BRIpaKEHNUH, COACPIKAIINX 1
Jorapu@msl

70 Jlorapudpmuueckas pyHKuus, €€ CBOUCTBA U 1
rpaduk

7 Jlorapudmuueckas Qpynkuus, e€ cBolicTBa U 1
rpaduk

79 Hcnons3zoBanne rpaduka QyHKIIUN 115 1
pelLIeHNs] ypaBHEHU

73 Hcnonb3oBanue rpaduka GyHKIMM 115 1




pelIeHusl ypaBHEHUN

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI peIIeHUs JIoOrapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/bI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JorapuMUIECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUH
JoTapu(PMUYECKUX YpaBHEHUM

79 KonTtponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

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

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 orpeJieIeHue TPUTOHOMETPUYECKHIX
(GyHKIUI YKMCIOBOTO apryMeHTa

85 Tpuronomerpuieckas OKpy>KHOCTb,




onpeJieJIeHuEe TPUTOHOMETPUUECKHUX
(GyHKIMI YKMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

01 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPAYKECHU I

92 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

94 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

96 Pemenne TpUroHoMEeTpUYECKUX ypaBHEHUI 1

97 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUN 1
KonrponsHas pabora:

101 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"
[TocegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

102 nocsenoBarenbHOCTe. MeTos 1

MaTeMaTUYECKON MHIYKIIUU




MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

103 rmocJenoBaTeabHOCTH. MicTopus aHanuza
0ECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccust

105 I'eomerpuueckas nmporpeccus
BbeckoneuHo yObIBarolasi reoMeTpUIecKast

106 nporpeccusi. Cymma 6€CKOHEYHO
yOBIBaIOIIEH MPOTrPECCUU.

107 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

108 JIMHENHBIN U SKCIOHEHIIUATIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

109 Hcnonb30BaHne Nporpeccuu Ajsi peeHus
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

110 HenpepriBHble GYHKIIMN U UX CBOWCTBA

111 Touka pa3pbiBa. ACUMITOTHI TpadUKOB
byHKIUH

112 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

113 MeTo MHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

114 MeTo MHTEPBAJIOB VISl PEIICHUS
HEPaBEHCTB

115 MeTo 1 THTEPBAJIOB JUISl PEIICHHUS
HEPaBEHCTB

116 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUIMN 1715 pelieHus 3a1a4

117 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH




Onpenenenne, TeOMETPUIECKUI CMBICIT

118 .
MIPOU3BOTHOM
119 Onpenenenue, GU3NIECKUN CMBICIT
MPOU3BOAHOMN
120 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI
121 IIpousBoagHbIe PIIEMEHTAPHBIX KOUH
VH
122 [IpousBoHas CyMMBI, TPOU3BEACHHUS,
YaCTHOTO M KOMITO3ULIUU (YHKITUI
123 [Tpou3BoaHast CyMMBI, POU3BEICHHS,
YaCTHOTO M KOMITO3ULIUU (YHKITUI
124 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3UIMU (QYyHKIIUH
125 KonTtponsHas padora: "[IponzBoanas”
126 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIH
197 VpaBHEHUE KacaTenbHON K Tpaduky
byHKIIH
128 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"
129 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "OyHkuun"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
130 3HAHUU
[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
131 3HaHUHI
132 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS




3HAHUH

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

133 3HaHUI 1
134 Hrorosas koHTposbHas paboTa
135 HroroBas kKoHTpoIJIbHAsI paboTa
136 HOBTOPGHI/IG, 00001eHNEe, CUCTEMAaTH3AIUS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

[IpumeHeHne mPOU3BOTHON K
UCCIIeIOBaHMIO (GYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mPOU3BOTHON K

UCCIIeIOBaHMIO (GYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIUHU HAa OTpe3Ke

Haxoxnenne HanOoOJIbIIIETO U




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

10

11

Haxoxxnenne HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GYHKIIUY Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxaenne HauOoIbIIErO U
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIIMU Ha OTpE3Ke

12

Haxoxxnenne HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKLIUU Ha OTpe3Ke

13

IIpumenenre npou3BOTHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUS HAaUTYy4YlIEro pelieHus B
MPUKJIaAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpaduxkom

[IpumeneHnre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyJIoN WIH
rpadpukomM




17 Kommozumus ¢pyHKImi

18 Kommo3zurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue oOpas3bl ypaBHEHUH Ha
KOOPJMHATHOH TIIOCKOCTU

99 KonTtponpHas pabora: "MccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBooOpazHbIe 37IeMEHTAPHBIX (HYHKITHIL.
[TpaBuia HaXOXJEHHS IEPBOOOPA3HBIX

o5 [TepBooOpasubie AeMeHTapHBIX (YHKIIUN.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpaa

97 Brruucnenue onpeaenéHHOro HHTErpaia
o popmyne Herotona-JleltoHuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

29 [Ipumenenne nuHTErpaia 1 HaXOXKIACHUS
TJIOMIAJEH TUIOCKUX (pHUTyp

30 [IpumeneHne nuHTErpaia 1 HaXOXKIACHUS
00BEMOB reOMETPUYECKHX TeI

31 [Tpumeps pemennii nuddepeHITnaTbHBIX

ypaBHEHUU




[Tpumeps! pemenuii muddepeHraaTbHbIX

32 .
ypaBHEHUU
MaremaTrnueckoe MOAECIUPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO
QG depeHIraIbHbIX ypaBHEHUN

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHrerpan"

35 Tpuronomerpuueckue GyHKINH, UX
CBOIicTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpadUKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKHUX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemmenuie TpUroHOMeTpHUUECKUX

44
HEPaBEHCTB

45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

16 Pewienne TpuroHOMeTpU4YECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTprUeCcKUx
HEPaBEHCTB
KoHntponbnas pabora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METOJIBI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIBI PEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOIBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METOIBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
UppaMOHATIBLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduaeckue MeTO Bl pemeHHS
UpPPaMOHATILHBIX YPaBHEHUN
62 I'paduueckue MeTObl pelIeHus
UppaLMOHATIBLHBIX YPaBHEHUN
63 I'paduaeckne MeTO B pemeHHs
MIOKa3aTeJIbHBIX YPaBHEHHUI
64 I'paduaeckne MeTOBI pemeHHs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI pelIeHus
Jorapu(pMHUUECKUX ypaBHEHUH
66 I'paduaeckne MeTOBI pemeHHs
norapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTo bl peneHus
68 NOKa3aTeIbHbBIX U JIOTapu(PMUIECKUX
YpaBHEHUNU
I'paduueckue MeTobI pereHus
69 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUN




70

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

71

I'paduueckue MeToBI pemeHUs
MOKA3aTebHBIX U JTOTapU(YMUIECKUX
HEPABCHCTB

72

73

74

KoHnTtpoinbHas padora: "UppanuoHaibHbIe,
NoKa3aTesbHbIe U JToTapudMudeckue
HepaBeHcTBa"

KommiekcHbie uncna. Anredpanueckas u
TPUTOHOMETpHUEcKas (hOpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCJIa

75

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ IJIOCKOCTH

78

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJAMHATHOM IIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu us
KOMIUIEKCHOTO YHUCJIa
®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOT'O YnCia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJI




petieHus GU3NIECKUX U T€OMETPHUICCKHUX
3a1a4

KonTtponpHas padora: "KomruiekcHble

82 |
yuclia

83 HarypanbHble U 11e51ble Yrciia

84 HarypanbHble 1 1ensle yucia

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumMeHeHne MPU3HAKOB IETUMOCTH
LEJBIX YUCell

87 [IpumMeHeHne MPU3HAKOB IETUMOCTH
uensix yrcesn: HOJl u HOK

88 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH
uenbix yncen: HOJ[ u HOK

89 [IpumMeHeHwe MPU3HAKOB IETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

90 [IpumMeHeHre MPU3HAKOB IETUMOCTH
LEJbIX YUCEeJI: OCTaTKH [0 MOAYIIIO
[TpuMeHeHre NPU3HAKOB JIEIUMOCTH

91 EeJIBIX Yucell: anroput™ EBkinaa s
pelIeHus 3a1a4 B IIeIbIX YUCIIaxX

92 KonTtponbHas padora: "Teopus nenbix
qucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.

93 PaBHOCHITBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 CucremMa 1 COBOKYITHOCTb ypaBHEHUH.

PaBHOCHIBHEIC CUCTEMBI M CHCTEMBI-




CIICACTBUA

95 OcCHOBHBIE METO/BI PEILICHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUN

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIiOHAIbHBIX
ypaBHEHU M

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH MOKAa3aTelbHbIX
YpaBHEHUN

OcHOBHEBIE MCTOABI pCICHUA CUCTCM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
ypaBHEHUI

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKHX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuIecKux
yYpaBHEHUHU

[IprMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3

101 pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
KHU3HHU, HHTEPIPETaLUs MOTYYeHHBIX
pe3yiIbTaToB

[IpumeHeHne cUCTEM K PELICHUI0
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3

102 pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
KHU3HHU, UHTEPIPETALs TOTYIEHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
JKU3HU, UHTEPIIPETaLUs MOTy4YeHHBIX
pe3yJbTaTOB
KonTponpHas padora: "Cucremsl

104 paloHaIbHBIX, HPPALMOHATBHBIX
MOKA3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHeHUN"

105 PanuonansHbIe ypaBHEHHUS C TapaMeTpaMu

106 PannonanbHble HEpaBEHCTBA C
napaMeTpamu

107 PanrionanbHbBIE CUCTEMBI ¢ TTapaMeTpaMH

108 HppanunonaibHble ypaBHEHMS,
HEpaBEHCTBA C TTapaMeTpaMu

109 HpparmoHanbHble CUCTEMBI C
napaMeTpamu

110 [loxa3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuieckrue HepaBeHCTBA C

napaMeTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyalUi C IOMOLIBIO YPABHEHUH C
napaMeTrpamu

118

119

120

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH peaabHbIX
CUTYyali C IOMOUIBIO CUCTEM YPaBHEHUU
C ImapameTpaMu

[Toctpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENIEH PeaIbHBIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C ImapamMeTpaMu

Konrtponbnas pabdora: "3agauu c
napaMmerpamu’

121

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHM: "YpaBHeHuUA"

122

123

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHuil: "YpaBHEHH"

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui: "HepaBencrtsa"

124

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBeHcTBa»

125

[ToBTOpenue, o6o0mEHNE,
cucreMarusanus 3HaHuil: "[IponsBoaHas n
€€ nmpuMmeHeHue"

126

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs




3Hanuii: "lIponsBoaHas u €€ npumeHeHue"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

127 o " 1
3HaHuii: "MIHTerpan u ero npuMeHeHHEe
128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIUK"
129 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"
130 HroroBast KoHTpoIbHAs paboTa 1
131 Hroroas xonTpoapHas padbora 1
[ToBTOpeHME, 0000IIEHHE, CHCTEMATH3aIUs
132 3HAHUU 1
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
133 3HaHUH 1
134 HOBTOPCHHC, 000011IeHNE, CUCTEMATH3AIINS 1
3HAHHH
135 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3ALIU
SHAHHH
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AIINS 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







HPUJIOKEHHUE Nel

TEMATHUYECKHUE KOHTPOJIbBHO-UBMEPUTEJIBHBIE

MATEPHAJIBI

10 KITIACC

KonTpoabHnasi padora Nel (craproBasi IMarHOCTHKA).



YJacTs 1.

Hpntm*raﬁ’re BHHMATEARHO TEKCT H BRIIOAHHTE 3aJaHua 1-5.

() | @4 B e

| @ I
oL 1 e

% crre
&) | O |(® =

Ha naane waobpaskeHo nomoxossiicTeo no agpecy: CHT «[lpubops, 2-a Aunnsa,
O. 26 (cTopoHa KamxOol KAeTHKH Ha MaaHe pabBHAa 2 M). YYacTOK HMeeT [IpPAMO-
yroabHyi0 thopmy. BEIesa W BBe3[ OCVIIECTBASITCH eped eIHHCTEEHHEIE BO-
pora. [Ipu BXome Ha VIACTOK CIOIPABA OT BOPOT HAXOOWTCH TAPAIK, & CAEBA B YT-
AV VIACTKA PAcIIoAOeH capal, oTMmedeHHEIH Ha naaxe nudppoii 1. [Naocmanke,
3aHATadA capaeM, paBHa 24 K. M. KHA0l JoM HAaXOAHTCA B TAVDHHE TEPPHTO-
pHH H oDo3HadeH Ha naaHe mHgpoit 6. [loMHMo rapaimka, XKHAOTO JOMA H Ca-
pas, Ha YUACTEE HMEeeTCHd AETHAA DecelKa, PACNOADKEHHAA HATIPOTHE BX0JA B
OOM, U MaHTas pagoM ¢ Hel. Ha yuacrke Tarkske pacTyT eal. B IeHTpe yHACTHA
pacnosos¥eH LUBeTHHK. Bee NOpOMKH BHYTPH YHACTKA HMEHT IMHPHHY 1 M H
BEIMOIIEHEI TPOTYAPHOH NaMTEOH passmepom 50 cum = 50 cm. [lepen rapamom 1
MEHCTY JOMOM H Dece Kol MMEeTCH MTAOMIAMKH Naomaneio 40 1 16 KB. M cooT-
EETCTBEHHO, BEIMOIIEHHEIE TAKOH e MAMTHOoIE. K noMoxozaiicTEY NoOOBEIEHO
IAPKTPHEECTED. MMeeTes MATHCTPAARBHOE TMa30CHATKEHHE.

\

BOpOTA

1. [aq oDBeKTOE, VEAZAHHEIX B TaDAHIEe, OOpeleAlTe, KAKHMH [HppaMHi 0HH
obo3HAaMeHbl HA IIaaHe. 3aloaHHTe TADAHILY, B DAAHK OTEETOE [IepeHecHTe IIo-
CAEIOBATEALHOCTE HeThIpEX 1Hpp Gez npobercE, 3AMATEIX W IPYTHX IOMOAHH-
TEABHBIX CHMEOADE.

O6BeKTB] capaii MAHTAA eaHr rapa

Lrchper

2. HaliguTe paccTosHHe OT FApasKa 0 MHAOTO A0MAa (paccToAHHE MEXIV JBV-
MA BAMMKAHIITHMH TOUKAMH [0 NpAMOH) B MeTpax.
OTEeT:




3. CEOABEOD [pPOLEHTOEB IMACIIANHM BCETD VYACTKA 3aHMMAaeT LBeTHHK!? OTBeT
OKPVTAHTE J0 LEeAOTO.
OTeeT:

4. TporvapHas NAMTEA NpoJadTced B VIAKoBKAX o 12 mTyK. CKOABKO yIIaKo-
EBOK NAHTEH NOHAA00HAOCE, YTOOB! BEIAOKHTE TOABKO JOPOMKH P
OTeer:

5. XoasiHH y9aCTKA MAAHHPYET YCTAHOBUTE B HHAOM JIOME CHCTEMY OTOTIACHHH.
OH pacCMATPHBAET OEBEA BAPHAHTA: JACKTPHYECKOE HAH TA30BOE OTOMACHHE,
llensr Ha oGOpyA0BAHHE H CTOHMOCTE €00 VCTAHOBKH, JAHHEIE O PACKOJE Taza,
SACKTPOIHEPTHH H HX CTOHMOCTH JAHEI B TaBAHIE.

CpenH. pacxon

lTpouee CTOHMOCTE Ta-

Harpepareas raza,
. ofopynoBaHHe 3a/3AEKTpO-
(KoTEA) ot torTag | CPEAE. mOTpeda. e
pPrHH
MOIHOCTE

l'azosoe
oromaerme | 20 000 py6. | 12204 pyS. 1,6 ky6. Mm/a | 4,7 py6. /Ky6. M

DAeKTp.
oromenne | 12 000 py6. | 10 000 py5. 4,7 kBr 4.9 py6./(kBT11j

Obagymae ofa BapHaHTa, X038HH pPeliHA YCTAHOBHTE ra30Boe oTollneHHe. Yepes
CKOABKO YACOE HENpephIBHOH paloTel 0TONACHHA 3KOHOMHA OT HCIOABIOBAHHS
raza BMECTO 3ACKTPHYUECTEA KOMIIEHCHPYET PA3HHIY B CTOMMOCTH MOKYIIKH H
VCTAHOBKH 'A30BOT0 H 3AEKTPHYECKOT0 000pyI0BaHHS T

OTeeT:

s

b
6. HailinuTe aHaueHHe BRIPAMKEHHT 11

e .
30 OTeeT:

o

7. Ha koopoHHAaTHOH nDpaMoil oTMedeHBl 9Hoad. Kakoe H3 CAEIVIOIIHX
VTBEPHIEHHI BepHoe?

a 0 b
1) ab=0 2) a-b=0 3) a+b<0 4] ab’<0 OTBeT:

8. HaiiguTe sHaueHHE BRIDATKEHHA .('1 6x'y® mpm x=5, y=3.

OTEET:

9. HaiiguTe KopeHE ypaBHeHHd (x+6)° =(11-x).
OreeT:



10. Ha skzamene 30 Guneror, Cepéxa He BRIyUHA 3 M2 HEX. Halinure Bepoar-
HOCTE TOTO, 4TO €My DoNafETCH BEIYHeHHBIH GHALST.
OTeeT:

11. ¥YcTaHOEHTE COOTBETCTBHE Med(My rpadhixamy vHEIHE K dopMyaanmH,
KOTOPEIE HX 3aJaK0T.

A) ] =] W B) L]

\ / 1) k=0,b=0
N /l \ t 2) k<0,b=<0
TSC T N[ 7 awos

/ \ 4) k=0,b=<0

Oteer: |A | B |B | B mafdnuue nod kaxdoil Oyreoll yraxume coomeememayo-
LUl HoMep.

12. B dupme «3Ox, nporady!s cTOHMOCTE IIOE3IKH HA TAKCH (B pyDAsix) paccul-
ThIBAeTCH Mo dopmyae C=150+11+t-5), roe t — JAHMTEABHOCTE IIOE3IKH, BEI-

pameHHaa B MHHYTaAX (t=5). [loapayace astoil dopmyaoii, paccunTaiite cTOH-
MOCTE B-MHHYTHOH MOE3IKH.
OTeeT!

13. YKamuTe pelieHHe HEpABEHCTEA Ox+9<8x+7:
1) (—=;-8) 2) (= 1) 3) (1;+mx) 4) (-8;+x)
OTeeT:

14. B amdwrearpe 20 paaoB, OIpHYEM B KAMKIOM CAEIVIONIEM PAAY HA OJHO H
TO HE THCAD MeCT DOABIIE, eM B Npelelnyiiem. B geearom pany 32 sMecra, a B
OAMHHAAIATOM pany 38 MecT. CKOABKO MECT B IOCAETHEM pAOY amMpHTeaTpa?

OTEET:

YJacTe 2.

20. Pemire ypaBHeHHe (x—3)(x* +6x+9)=T7(x+3).

21. [pa BeAOCHIEOHCTA OJHOBPEMEHHO OTHOpaBasioTca B 105-KHAOMeTpPOBREIH
npofer. [lepeslil eneT co cKopocTelo Ha 16 KMm/4 Ooabllied, uwem BTOpOi, H
npHbelBaeT K (pHHHIY HAa 4 daca paHbile Broporo. HaliguTe CcKOpOCTE BEAO-
CHIEAHCTA, NPHIIEANIEro K (hHHHITY BTOPEIM.

22. Tlocrpoiite rpacdur GyHKIHHE Y= x2 —|ﬁx+5| H OHOpeIeAlTe, IpH KAKHX
3HAYUEHHAX M OpAMAad iy =m HMeeT ¢ rpadHEoM poBHO TpH obIOHe TOYKH.

Koutpoabnas padora Ne2: "PannonajibHble ypaBHeHHsI U HEPABEHCTBA.

CucreMbl THUHEHHbIX YpaBHeHHH'"

. PelmHTe HEpaEEHCTEO!
1y (x+THx - 1Nx+8) <Dy
2 (x - 1P —xHx-6) = Oy
3 x 3 22

w0

x-d4 x x%-dx

4) (x® - 16wz +3 = 0.



Pemmure ypaBHEHHE:
a)y’ - 2y° -3y + 10 = 0;
5 6) x(x + 1)(x + 2)(x + 3) = 8.

B) lrx?-8x®-0x-9=0,

3. Pewutb cuctemy nuHenHbIX ypaBHeHUA, NpuMmeHsas doopmyrnbl Kpamepa.
3m iz, =1
xn+dx =-3

Hecaeposate, Gyget aw CHCTeMa YpasHedHEf anpegenesHa
{Hmeer BEIHHETREH HOR |:II\.'IIJI!'HIII.':|. HEOnN e e aeHHY [IIHLI\.' et fecHn- I Iz = 2
H = g, ar

HEMHO  MHOrG  pewedi#fl)  dar pporescpeussz (He  HmeeT

P B
4, pelEdin}: ]. oz My 1.

Konrpoabnas padora Ne3: "Crenennas ¢pynkuus. E€ cBoiictBa u rpagux"

1. dyurnua zanada opuayroil f{x) = x'. CpagpHuTE:
1y f5,6) = fi2,4);
2) FI-2.8) w fi-7.8)
3 FiA5) | fi-4.5)
4y F0,3) u f(-0.8).

2. HallguTe 3HAMEHNE BRIPAREGHAA!
1y Y@= 5%,

Yaaz

I

4. UérHEIM HAH HEUETHREIM ARMAETCH HATYPANBHOS SHCAO A E DOHAZATEIE
cremeHEn fiyHERIHE flx) = 2%, ecoH:
Ly fi-31 = fil
2y fi—4) < Fily
30 Fi5) = Fi-6).

4. HaliguTe Hanfoaemes H HAHMeHBIIeS ZHASEHWA (PWHEOHH L =X
npoMexyTEe [2; 4].

5. ¥npoocTHTe BREIPAREHNE!
l, '_"'.llﬂ_:lu

2y Ym® Ym;

3y Vat, ecom a = O

)

' Ha

Ay ga - 1)*, ecam a = 1o
—d 4
. Mocrpoiire rpagmy dyakoan § = (4 -1) +{$-2) .
7. BHECHTE MHMEITENE 0 3HAK KOpHA:
Ly (a - 1pa - 2;
2y (2 - B)ib.

8. ¥npocTuTe BRIpAKeHNE

=1

+{|’¥+1_{E+3'1 3

-1 -1 Yes1) Jr-o1

] ol )
9. JoxkaxuTe, ¥To 3HAYEHHE BRIPAKEHHA QIEE + 16,3 + 326 - 152 arnaer-
CA [ETEIM THEI0M.

KonTtpoubnas pabora Ned:



"CpoiicTBa 1 rpadpuk KOpHs N-0ii crenenu. UppanuonajbHble ypaBHeHus1"

1
1
1. MocrpoiiTe rpahuy yEROIHT I = ({x -2 2}' .
2. ¥YOpoocTHTE BRI PAMK eHIIE!
i ¥

1y a Taiv;
i 2
2y arr 1 ge;
3, ':I'J t'-“:'-l _':I._-r I.-I:l 2 _-{I._-rl:l.d} 5:
H]
L
ay lassps |
3. PemuTe ypaEHeHHE:
1y J2x = 8B = x3

2 -.,II.::'—EH'.I.'—-'I.:EJ:'—-'L

4. Corparnre gpofe:

2Iyd — xiy3
5. PemuTe YpaEHeHHE:
1) vz -4 +24x -4 = 35
2)Jr+5-JB-z=1
NN-x+PT+x=2
KonTposbnas padora NeS
"Iloka3areabHasi pynkums. [lokasareinbHble ypaBHeHus"

MocrpoiiTe rpadme pyErnam g = [25 - 4]

Pemute ypapHeHEE!
1) 5% - 5 = 120, 29 7.3 = 18.

Pemute ypasHaHHEE!

1) 6yt =[%] 8677

2} 3.4 +2-97 = 5-67;

2y (Ja+242) «(Ja-2.2) -6

[MpHKAKEX FHATEHHAX TapaMeTpad ypasHeEHe 4° —(a + 2)2° +da -8 =10
HMEeST eIHHCTREHHOE peileHneT

KonTtpoabnas padora Ne6



"Jlorapugmuveckas pynkuus. Jlorapupmmuyeckne ypaBHenus'"

1. Cpasaure log, 12 u log  11.

Pemnre ypanHeHme:
1) log, (x —1)+1 3=1 2o,y
Vlog {x — 1)+ log, (x +3) =13 Icru1r1.r—-*]_ :

2 2) log, (x* + bx - 10y = log (x + 2N A4) Zlog (x - 1) + log (x -3¢ = 0.
log B+ log 2

BRITTHCINTE 3HATTEHHE ERIpas e A = ==
3 2log 12 - log 16

Pemnrte ypaBHeHHE!
4. 1) log,x+25log, 2 =10 2) x0T < 0.

KonTpoabHnasi padoraNe 7
"TpUroHoMeTpuYecKHe BbIPasKeHUsl U TPUTOHOMETPUYECKHE YpaBHeHus "

¥FOpocTHTE BRIPAX EHHE!
cos” Bo -1
1 - sin® 6o

2) ainfleosdp + coafisin 4[;

1) tgBuectgBa —

3 sin Go |
1 Zaindo
. T . 12 . - n ) .
Maso: coga=-—, coaff=-—=, n<a<—=, _—<pf<n Haiigure
23 13 2 2

2. ainfa + f).

PemHTe YpaBHaHHE?

1) Beos®x = Teinxy -6 =0;

2) 2gin’ x + 1,58in2x - Beos®x = 1;
3) ainBx +ginlly + coax = 0y

roEx — tashr
1) = 0.
3' cosdr

KonTtpoabHnas pa6oraNe8
"TlocsienoBaTeIbHOCTH U Porpeccun’”

1. Bpruucaure nepBblid, TPUAILLATBIA M COTHIM YJeHBbI IIOCJeNOBa-
3n-6

TEJILHOCTH, €CJIU ee n-# WieH 3afaercsa GopMyJIon X, = 10

2n + 30

2. HcenenyiiTe nociefoBaTeJIbHOCTD X, = 1

Ha OTpaHUYeH-

HOCTb I Ha MOHOTOHHOCTBD.

. 2_2n+2 . . x2-6x+9
3. Belunciure: a) ,}]_1,130322+6n:12’ 0) ,];]:1,1% xz_x3; .

4. Ilonp3ysdack onpenesieHNEeM, BeIBeauTe (Gopmyay auddepeHIN-

1
POBaHUA QYHKIHUHA Y = 3-
Haligute Cymmy 6ecKoHeuHo ybbiBatoLLei reoMeTpMUYEeCcKon Nporpeccuu:
1) 0,4; 0,04; 0,004; 0,0004...

2)0,17; 0,0017; 0,000017...



10.

3) 0,054; 0,0054; 0,00054...

4) ;151

1
2 36

’

1
6

wl=
[EEN

Kountpoubnas padora Ne 9
"IIpousBognas"

. Hallaure nponzeoaay 0 PyYHEITHN:

‘
Ly fizx)y = Tx® —J:—+ Gt — 6

2) fix) = (3x + 1)x;
) flxy = L

x

4y fix) = ain? Hx.

. CocTaBeTe YPAEHEHHE KACATENEHON K rpadmey pyErOonr flx) = x* — 2x

B Towke ¢ afcunecoil x = 3.

. M&Té]‘.l]-l&f[h[—[&ﬂ TOUHEA JBH¥EETCH II0 KL‘I:L'I:FJJ,]!HETHL‘I:“ ]'.Ipﬂh'h'.li'l o0 SAK0OHY

g(t) = 2¢* -3t +1 (mepeMelleHNE § HIMEPAESTCHA B METDAX, BpeMsa { —
B cexyHAax). Hailgnre crROpocThE €8 ABHHEHNA B MOMEHT EpeMeHH
T =3c.

o

. Hafigure nponzeogHYH GaEHE0H (VEEDNE ¥ = x|lx - 8| B Tougax x = L m

x=4d.

. Hallaure afcuuweey Tourn rpadmea pyargun fx) = x® - x\u'ﬁ, B KOTOPOI

npoBeJEHHAA K HeMY KacaTeawHad ofpasyeT ¢ NONOMHTENEHEM HANPAaE-
meHHeMm ocl afcuouce yron 307,

. Hailaure ypapHenne RacaTedrHol krpaduey gyaroman flx) = x* + 3x - 8§,

BCIIH 9TA KACATENRHAA DAPANASNEHA NpaMoll ¥ = hx + 1.

. B raroil roure rpadpuara pyeroun y = x* — 4dx + 6 mHago npoeecTn kaca-

‘g
TENEHYEY, ITOHE 0HA DPOXOSHIA TeDes: TOTEY ¢ KOODAHHATAMH L_: 0 |?
2

Hrorosasi koHTpoJIbHAsI paboTa

CpaBHurte UZ\E u 6‘/5\@

Haiinute o6aactes onpeaeneHus: GyHKITUN

f(x) =

Haiigure spauenne sppasmends log, 90 —log, 2.5

1 37
Haiigure tga, ecin cusrx=ﬁ H ue[;:zrj_

Haiijnre kopeHs ypasHenns  log, (I I-—x)=-2.

Haiigure xOpeHb YpPABHEHHA J27+6x =x Eciin ypasHeHHE
HMeeT 00ee OAHOID KOPHIL, VERQKHTE MCHBLIHIT H3 HIX.

Teno Haunnaet ApHKenHe H 10 CeKYHA ABHMKETCA NO 3aKOHY

z(t) = 2t? — 3t. B KaKo# MOMEHT BPEMEHH €ro CKOpoCTh GyaeT pagHa 6?2
a)PumTth ypasHenue 6) HaliTu KOpHU, IIPUHAUICKAIME OTPE3KY

4) 8sin’2x+cos2iF1=0; ) |:—:rr',£i|

2
3

Peinre HepaBescTRO

+ = <0
X -12x+85 ¥ -1T7x+T0



11 KUIIACC
KonTposbnasi padora:

"UccaenoBanne GyHKIMHA ¢ IOMOUIbIO POU3BOIHOM "

1
1. Horamuare, uTo HYHEOHA [lx) = 31’“ - 2x* + Gx - 20
EOIDACTART HA MHOEECTEE JeHcTENTEALHEIY MHOAT.,
2. Haiignre npoMesyTEH BOPACTAHNA H YOMBAHHA H TOWT
K SRCTReMYMa (WHEIHE!
| P
1} flx)=x" — x* —x3 3) fix)=x —2einx.
I
2) flxd= x/12 - x5
3. Haftnnre Hapdolkmes H HANMeHEIIeE JHATEHWA (WHE
2
¢ - Bx
nun fix) = <31 Ha npoMesyTRe [0 —2].
I+
4. HecnegyliTe iyrrgnw fix) = 2x* - x' 1 oocrpoiiTe eé
rpaip .

KontpoJsbHas padora: "IlepBooOpa3nas u uarerpaJ"

1. BRMHCIRTE HHTETRAN:

1

a .
dx | [ SR
costx 2) JIII-..T_2 dx Jd-L
L]

2. Haifigure nepeoolpasaym dyvErnEn flx) = 4x° — 4x + 5, rpadmr woropoil
npoxogaT wepes rouky A (1; 6).
3. BRIYHCINTE HHTETPAI:
a i b 1 |" .I
13 “ -i.mﬂ-ix+laini|dx: aj J- 3 —x |dx.
A 4 El ] ]

\I'Fu.' +d A

1 n
4. Hafigure nmomane GErypel, orpasdseHsoll rpadmramu Gpyaroni
F=6-x*nmy=x+4d.
5. Ona dyaemun y = x% + Zr malignre Tapymn oepeoosipasay o, 1To OPpAMAR
I = 3x ABIAeTCH HACATEALHON K eé rpahuey.

KontpoabHas padora: "I'padpuku TpuronHomerpuuecknx (pyHKIHi.
Tpuronomerpuyeckne HepaBeHcTBa'

9n
4
1) vy pyHELHMH yp=38inx;

Ha npomesyrre {§~ ] VELHHTE:

2) 3HAUCHMA APIYMEHTA, IPH KOTOPEIX (PYHKUHA ¥ =SiNx IpHEHMACT

1. HanbOABIIECE W HAMMCHBIICE SHAYCHHI.

. 3n
4" 4
1) wynu ynknun v =tgx;

. Ha npoMexytre {— :| VEARHTE:

2 2) uMcna, KOTOPEIC HE IPHHALICKAT 001acTH OUpeIeicHH PYHEIHH Vy=1gx.

. Cpasnure:

3 1) sinm?ﬂ H sinﬂ?ﬂ: 2) cos (—5) u cos (—6).



=

. Cpasuunre:

1)tz 43° u ctg 437, 2y ctg 28% wg 597 3) g 46" usin 91°,
1. .

I‘Jmslx'-::i, Nl

2]c1g(;'_]fa)g\f; 4]|sinx|>lz;

Konrpoabnas padora: "UppaunoHajibHbie, IOKAa3aTeIbHbIE U

JorapupmMuyeckne HepaBeHcTBa'

Pemnare HEPABCHCTRO!

3 =10>J6=x: 3 Jrx+33=x43;
2) J4x + 5+l <x-1; 4) (B-3xWx-2=0;

Femnre HepABEHCTHRO:D
2 -pr-24

102 =% =0,0016;
2) 2 527 4+ 2 = 0.

Femnre sepageseteo log,  (x +6) = log, (4 - x).

o4
. Haiignre muosecTeo pemennii sepasenctsa log; r — 2log, x -3 = 0.

Konrpoabnas padora: "KommiekcHbie yucaa'

1. Ha HoopAHHATHON OAOCHOCTH OTMETHIN Havalo koopguHat O (0; 0)
n rouky A (2; §). Bagalire B anrefpanueckoil popMe KOMNIITEKCHOS WHE-
N0, PABHOE BERTODY A, Haligure MOTYAE STOTO BOMOTERCHOTO THETA.

(2 +i)i—3

i+1

2, BrruncanTe:

5 2 . 2m)
3. HEHAHT\E AHAMEHNE BRIPASHEHNA 27, eCAH 2 = —[Cﬂ&[——|+ !Eln—].
LT T

4. Pemure ypasuenne 2z? + bz + 4 = ) HA MHOMECTES HOMITEKCHELX THCET,
5. HeolpasuTe Ha HoMOIISHCHON NIGCHOCTH BOe THeNa 2, YIOBTETEODAE-
mpe yenoeun |1+ 2z — 2| = 1.

KounrpoabHas padora: "Teopus neabix yucen'

1. HafiT ocTaTos o7 AedeHHA STHCIA
=2 LAY LT [a=2"" 4+ 3"+ 7] ma 10.
2, BHUACHETE, AeAHTCA TH THEAG
a=10"-73" [a=10"+120] ma 9[11].
3. Hafitin ocTaTos o7 AedeHHA MHCIA 4 HAa M, eCOH!
1) a=5-2"+3-16", m=17
[@a=5 2Ws4 7.201 m=15]:
2y a=T-2"+5-18™, m=17
[@a=T 2% 4+ 5, 18", m=1T].
4. HafiTH Bce UeNoUHCAeHHES PEIIEHHA YDABHEHHA!
1} bx+ 3y =17
[Tx—9y=23]:
2) 16x* + By - 3"+ 19<0
[Bx®—Bxy—dy*=1T].



KontpoabHast pabora: "CucremMbl pAaMOHAJIbHBIX, HPPALNOHAIBHBIX

NMOKAa3aTeJbHbIX U JJOrapupMHuUecKnX ypaBHeHU'"

g - e
.. [x*+ 7 =26, [3\- kLY =31,
Pemmre cHeTeMy YpasHeHHI: a)- i o) -
1 2y =2 ]1+l—‘_‘i=lﬂ
. [log, x=log, p=2,
Pewmre cueremy ypasHenwi |
2 ° x=2y=12
LS R =127,
LDE ] [_‘1,.
PelwnTe cHOTEMY YPABHEHHA 4 ., )
i 17 _,
3 logl y' —2[ - | -log,y=137-125"
. L

KonTpoabnas padora: "3agaun ¢ napamerpamn’

1. Ipx Ka¥kAOM 3HAYEHWH MapaMeTpa a PeIHTe HEePaBeHCTBO
xa* —(5x+2)a+4x+2 2 0.

2. HaiinyTe BCe 3HaUeHMA MapaMerpa ¢, NpH KOEIOM HI KOTOPHX
ypaBHenue 2x° — (a+3)x® + 2(a — 1)x = 0 uMeeT POBHO [iBa PasTHYHEIX
KOPHA.

MMprrakHX sHATEHHAK DapaMeTpaa ypaHerne 4° —{a + 2)2° + da -8B =10
4 HMEeT EIHHCTERHHOR PelleHReT

Hrorosasi KoHTpOJbHAsA padoTa

1. PemnTe YpaBHEHHE!
1) 7' -2-7= + 5-7° " = 280,
2) log, (5 —4p=1-x:
3) log? x - 2log, vx = 2.

8
2. PemiATe HEPABEHCTEO?

1) Zlng_,l{—x} = 1|:|g=_t5 —dxh;
2) lg®10x - lgx = 3;
3) ]r.-gfj{:ix — 3y =0,

3. Haiignte npoMesYTER BOIPACTAHHA B YOREAHHA B TOUKEH 3HCTPeMYyMA
fpyarnun flx) = dlnix + 2) - ix‘.
n b

4. BRIUHECINT: HHTET AT I e e,
o.n

[Tpi pakUX SHAMEHNAX DapaMeTpa a ypaesenne log (2o - 3x) = 27 nue-
5 &T perneHna’






