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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SJKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalvi3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOIb30BaTh
0000IIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OPMUPYET
KPEATUBHOE U KPUTUUECKOE MBIIICHUE.

B xone usydenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
WHTEpIpPETAlUh  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001afaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM TOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0ero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHUIA,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToauueckass JUHUS «DyHKIMH U TpaQuKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aad U3 APYruxX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAensiTh HX HauOOJbIINE W HaWMEHbIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaT€MaTHKW B HayKe, TEXHUKE M HCcKyccTBe. OOyyaromuecs y3HaKT 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-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPECIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMHd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIeHUH  peajbHBbIX  MPAKTUYECKUX  337ay  oOyyaroluecss  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCeX TeM yueOHOTo Kypca «Anredpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W MPpAUMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenp ¢ uenbiM mnokaszareniemM. bunom Herootona. Hcnonbs3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

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

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4eCKUX YpaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUr. JINHENHBIA U YKCHOHEHIIMAIBHBIA pOCT. Uncio e. @opmyia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yuknuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbiX  ¢GyHkiuil.  [IpousBogHas ~ CyMMBI,
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,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

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 o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LEJbIX 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 creneHn u3 KOMIUIEKCHOTO uncia. [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  TPUTOHOMETPUYECKMX  YpPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs ypaBHEHM W 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.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre MPOU3BOJHON K UCCIIEOBaHUIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
IPUKIAJAHBIX 3a]a4yax, JUIsl OINPENENEHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JlerOuua.

[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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOrO  OOIIeCTBa,  MPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHH, pacCyXICHHU, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOoEeCCHOHAIBHOM  JNESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH, 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 M COLUAIbHOM
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 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH JJIsI PAa3BUTHS LMBUIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILIEHNS U CPABHEHMSI, KPUTEPUHU ITPOBOJMMOTO aHAIM3a;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSX, MpEjIaratb KPpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

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

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(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  pEIIEHWSA, BHIOMpAaTh HauOoJiee TMOAXOMSIMMUA ¢  y4€TOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

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

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

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

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 HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIeHNUs;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYLIECTBY 00CYX1aeMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpoOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

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

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pediieKCHMH  KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O 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 IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHUCTBHS C JPYTMMHM YJE€HAaMH KOMAaHJbl, OLEHHUBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

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

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
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 OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

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

OIEpUPOBATh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHIE€HC YHCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppAlMOHAJbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTb ONPEAEIECHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W 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 CTEeneHW Kak (PYHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJIB30BATh MX TpaQUKHU ISl PEIICHHS
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEHICHUH 3a/lay U3 APYTMX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasi Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCJIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

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

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
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:

CBOOOIHO ONEpUPOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOJIHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYNIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

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

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU pElIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHUS U  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 MX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHIA;

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:

UCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIICIOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
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, CpeJICTBAMUA MaTeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 5
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [[MHOk€eCTBO, ONepaliy HaJl MHOYKECTBaMU 1
' Y UX CBOMCTBA
2. Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO 1
' anmapara JJisi pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4, JECATUYHBIC IPOOH, TTPOIICHTHI, 1
0OECKOHEUHBIC IEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5. JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
6. BxonHolt koHTpOIB 1 1
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
' pelIeHus MPUKIATHBIX 3a7a4
3 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
' pelleHus MPUKIATHBIX 3a71a4
9 JleicTBuTenbpHbIE ynciia. PaimonanbHbIe U 1
' UppaIMOHATBHbIE YUCIIa
10 ApudmeTndeckue oneparuu C 1
" IeACTBUTENLHBIMA YHUCIAMH
11. Moxaynp AeHCTBUTENBHOIO YHCIIA U €T0 1




CBOMCTBA

12.

13.

14.

[TpuOnkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U

JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE MCTOABI pCIICHUSA LECIIBIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15.

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPABHEHUH H
HEPaBCHCTB

16.

17.

18.

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouYI€Ha HAa MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHs! ¢ LeNbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

19.

20.

21.

Pemenne cucreM TMHENHBIX YpaBHEHUN

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHU.
Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICT M CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

22.

[IpuMeHeHne onpenenuTens s PELICHHs




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

23.

24.

Penienne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenuie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

25.

Kontponbnas padora: "Pannonanbuble
ypaBHEHUs U HepaBeHcTBA. CrcTeMsl
JIMHEWHBIX YpaBHEHUI"

26.

217.

28.

OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.

Bsanmuo obparnbie pynkiun. Kommosumms

byHKIII
I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth onpeAesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpomexyTKM 3HaK MOCTOSIHCTBA

29.

UYErHble 1 HEUETHDBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

30.

31.

32.

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubonpiiee n HauMeHblllee 3HaYCHHUE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

33.

DIeMEeHTapHOE MCCIICIOBAaHNE U
NocTpoeHue rpauKoB ATUX QYHKIUN




Crerens ¢ LICIBIM OKa3aTelneM. buaom

34. HeroTona
35 Crenens c 1eJIbIM TTOKa3areneM. bunom
" Herortona
36 CrenenHast GyHKIUS C HATypaIbHBIM U
" uenbIM nokasareneM. EE cBolicTa u rpaduk
37 KonTtponsnas padora: "CreneHnas
" ¢yuknus. EE coiicta u rpaduk"
38 Apudmerndeckuii KOpeHb HaTypaTbHON
" CTENEHU M €ro CBOMCTBA
39 ApudmeTnuecknii KOpeHb HATYpaJbHOM
" CTENEHH M €ro CBOMCTBa
40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH,
" couepsKaluX CTENEHU U KOPHU
41 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
" coIepKalMX CTENEHU U KOPHU
42 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIA,
" cojepKalIUX CTEINEHU U KOPHH
Uppanmonansusie ypaBaeHusi. OCHOBHBIE
43.  MeTOIbI PeUICHHUS UPPAIIHOHATBEHBIX
yYpaBHEHUHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE
44. = MeToJbl pelIeHUs HppalOHAIbHBIX
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIC
45. | MeTOoJbl pelIeHUs UPPALUOHAIBHBIX
ypaBHEHUU
46. = PaBHOCHIIBHBIE TIEPEXOJIbI B PEIICHUN




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

4. UPPAIMOHATILHBIX YPABHCHHIA
48 PaBHOCHIIbHBIE TTIEPEXObI B PELICHUH
" MppalMOHAIBHBIX YPABHEHUN
49 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
' HMppalHMOHAILHBIX YPaBHEHHI
Kontponbnas pabota: "CpolicTBa u rpaduk
50. = kopHs N-oii crenenu. MppanmoHanbHbIe
ypaBHeHUA"
CaoiicTBa U rpaduK KOpHSI N-Oi CTEHEeHH
51.  kak ¢yHKIMH OOpaTHOM CTETNEHH C
HATypaJIbHBIM IOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0ii cTeneHn
52. | kak ¢yHKIIMH OOpaTHOMW CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
53 CreneHp ¢ palfOHAIBHBIM TIOKA3aTelIeM U
" eé cBoiicTBa
54 CrermneHsb ¢ pallMOHATBHBIM [TOKa3aTeIeM U
" g cBolicTBa
55 CrermneHsb ¢ paliOHaTbHBIM MTOKA3aTeNeM U
" €€ cBoiicTBa
56 [ToxazarenbHast pyHKILIHS, €€ CBOWCTBA U
" rpaduk
57 Hcnonb3oBanue rpaduka GyHKIUN s
" pelieHus ypaBHEHHIA
58 Ucnonb3oBanue rpaduka GyHKIUN ATs

pelLleHusl ypaBHEHUI




59.  AamuHHCTpaTHUBHAsl KOHTPOJIbHAS paboTa 1
[Toka3zaTtenbHble ypaBHeHUs1. OCHOBHBIE
60. = MeToIBI pelIeHHUs TOKA3aTEeIbHbBIX 1
ypaBHEHU U
[Toka3zatenbHble ypaBHEeHUs1. OCHOBHBIE
61. METO/Ibl PEIICHMSI TOKA3aTeIbHbIX 1
ypaBHEHU M
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE
62.  MeTOoJBI pelIeHus MOKa3aTeNbHbBIX 1
YpaBHEHUU
63.  Jlorapudwm uucna. CoiicTa sorapupma 1
64.  Jlorapudwm uncna. CBoiicTBa norapudma 1
65.  Jlorapu¢wm uucna. CoiicTa orapupma 1
66.  JlecaTuuHble U HATypalbHbIE JOrapu(Mbl 1
67.  [lecarn4Hble U HATypaIbHbIEC JOTapUPMBI 1
68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
" jorapu¢Msl
69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
" nmorapugmsl
70 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
" jorapu¢Msl
71 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U 1
" rpaduk
79 Jlorapudmuueckas pyHKIus, € CBOHCTBA U 1
" rpaduxk
73 Hcnons3oBanue rpaduka GyHKIIUN AJIs 1

peueHus: ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

4. pELIEHHs] YpPaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
75.  MeTOoJbl peUIeHHUs JOTapHUPMHUIECKIX
ypaBHEHU U
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC
76. = METOJbI peuieHus JorapuGMHUICCKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
77.  METOJbI perieHus JorapupMUISCKIX
YpaBHEHUU
78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
" jorapu()MUYECKUX ypaBHEHHUH
79 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
" jgorapu(MUYECKMX ypaBHEHHUI
80 Konrtponbnas pabora: "Jlorapudmuueckas
" (ynkuus. Jlorapudmuueckre ypasHeHus"
81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa
8. Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
" YKCIIOBOTO apryMeHTa
84 APKCHHYC, apKKOCUHYC U apKTaHTEHC
" YHCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
85.  ompeneneHne TPUTOHOMETPUIECKHX

(GYHKIIMI YHCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

86.  ompenencHUE TPUTOHOMETPUUECKUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

87.  OcHOBHBIC TPUTOHOMETPHUYECKUE (POPMYIIBI 1

88.  OcHoBHBIE TpUTOHOMETpPUYECKHE (POPMYIIBI 1

89.  OcHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

90.  OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [IpeoOpazoBaHme TPUTOHOMETPUIECKUX 1

" BBIpOKEHWI
93 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
" BBIp@XKEHHH

94 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

95.  PemieHue TpUrOHOMETPUYECKUX YpaBHEHUI 1

96.  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI 1

97.  Pemenne TpUTOHOMETPUYECKUX YpaBHEHUIA 1

98.  PemieHue TpUrOHOMETPUYECKUX YpaBHEHUI 1

99.  Pemienue TPUTOHOMETPUYECKUX YPaBHEHHHA 1

100. PemieHue TPUrOHOMETPUUECKUX YPAaBHEHUN 1

101. PemieHue TPUTOHOMETPUUECKUX YPABHEHHIA 1
KonTtponbhas pabora:

102. "TpuroHomeTpHueCcKUE BBHIPAXKECHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

103 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs 1

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEIE U OTrpaHNU4YCHHBIC

104. mocnenoBatenbHOCTH. McTOpus aHanm3a
0OECKOHEYHO MaJIbIX

105. Apudmerndeckas mporpeccus

106. T'eomerpuueckas mporpeccus

107 beckoneuyHo yObIBaroIasi reoMeTpruiecKast

" mporpeccus
108 CyMMa O0ecKkOHEUYHO yOBIBaroIen

' TEOMETPHYECKOM IPOrPeECCHU
109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.

" Yucno e. ®opmyJia CIOKHBIX POIEHTOB
110 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

" Yucno e. DopMyJia CI0KHBIX HPOLEHTOB
111 Hcnonp3oBanue mporpeccuu Ajs peleHus

' peanbHBIX 33/1a4 NPUKJIAJHOTO XapaKkTepa
112 Kontponbnas padoTa:

" "[MocnemoBaTeNbHOCTH U IIporpeccun”
113. HenpepbiBHBIE QYHKIIUU U UX CBOMCTBA
114 Touka pa3pbiBa. ACUMNITOTHI IpaUKOB

" byHKuMl
115 CpoiicTBa (hyHKIMIA HENPEPHIBHBIX Ha

" oTpeske
116 CpoiicTBa (h)yHKIMH HENPEPHIBHBIX HA

" oTpeske
117 MeTto1 MHTEpPBAJIOB JUIsl pELICHUS

HEpPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

118.
HEPaBEHCTB
119 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
' HEpaBEHCTB
120 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
" (yHKUMH 1S pEIleHus 3a1a9
121 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX

GYHKIMHA 715 peIIeHus 3a1a4

122. TlepBas u BTOpas NpOU3BOIHBIC (PYHKIIUU

OHpeI[eJ'ICHI/IC, FeOMCTpI/I‘IeCKI/Iﬁ CMBICJI

123. .
IIPOU3BOJHON

124, OnpeneneHHUe, (U3HYECKUN CMBICIT
IIPOU3BOTHON

125, YpaBHeHUE KacaTelbHOU K rpaduKy
byHKITUN

126. YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIMHN

127. TIpom3BoAHBIE DIIEMEHTAPHBIX (HYHKIIUH

128. IIpou3BojaHbIE NIeMEHTAPHBIX (PYHKIUN

IIpon3BoHASE CyMMBI, IPOU3BEACHUS,

129. .
YaCTHOT'O ¥ KOMIIO3ULIUU (PYHKIUI
130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
' 4aCTHOTO M KOMIIO3MIMH (YyHKIIUI
131 [IpousBoiHAs CyMMBI, TPOU3BEACHHSI,
' YacTHOTO W KOMITO3MIIUH (YHKIIUH
132 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3 AL

3HaHuii: "YpaBHeHus"




[ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS

133. - 1
3HaHui: "OyHKIUN"

134. HroroBasi KOHTpOJbHAsS paboTa 1

135, HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUH

136, HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
[Ipumenenne npou3BOHON K
1. nccaeaoBaHuio (PyHKITUN Ha 1
MOHOTOHHOCTB U SKCTPEMYMBI
[IpuMeHeHne npou3BOJHOM K
2. UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHne Npon3BOJHOM K
3. WCCJICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHne Mpon3BOHOM K
4. uccaea0BaHuio PyHKIUH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
5. uccaea0BaHuio PyHKIMH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI
6. Bxo1HOM KOHTPOJIb 1 1
Haxoxxnenne HanbOobIIero u
7. HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON 1
(GyHKIIUM Ha OTpe3Ke
Haxoxaenune HaubombIero u
8. HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON 1

(GYHKIIMM Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

10.

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

11.

12.

13.

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
GbyHKINU Ha OTpE3Ke

Haxoxnaenue HaubobIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWITYYILEro peleHus B
MPUKIIATHBIX 3a/1a4ax

14.

[IpumeneHnne npou3BOTHOM JUIs
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

15.

[IpuMeHeHne Mpou3BOHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyIon Ui
rpaduxkom

16.

17.

[Ipumenenne npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH B YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

Komnozunus GyHkiuit

18.

Komnoszunus ¢pyHkimit




19. Kommosurus ¢hyHKImit

20, I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOpPJAMHATHOM INIOCKOCTH

51, ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

97, KonTponbnas pabora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

’ [TepBooOpazHas, 0CHOBHOE CBOHCTBO
1epBOOOPA3HBIX

” [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

- [lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

2%6. Huterpan. ['eomeTpudeckuii CMbICT
UHTErpana

57, Brruucnenue onpenenéHHOro MHTErpana
o gopmyne HeroTona-JleiiOnuma

58, Beruucnenue onpenenéHHoro HHTerpaa
o Gopmysne Horotona-JleliOHuna

59, [IpuMeHeHue nHTErpaa Juisi HaXOXKACHUS
Ioaiel IIOCKUX GUryp

30, [IpuMeHeHue uHTErpaa Juisi HaXOXKACHUS
00BbEMOB Ir€OMETPUYECKHX TeT

3 [Ipumeps! pemenuit quddepeHnnaIbHbIX

L ypaBHEHUH

- [Tpumeps! pemenuii uddepeHInaTbHbIX
ypaBHEHUN

33. MaremaTrnueckoe MOAECITMPOBAHNE




peabHBIX MPOIECCOB C TOMOIIBIO
mudepeHInaTbHBIX YPaBHCHUM

Konrponsnas pabdora: "[leppooOpaznas u

34. "
MHTErpal

35 Tpuronomerpuyeckue GyHKINU, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBa U TpaduKu

37 Tpuronomerpudeckne GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuieckue GyHKIUH, UX

" cBolicTBa U rpaduKu

OTb60p KOpHEH TPUTOHOMETPUICCKHIX

40. YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41. YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

42. YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43, YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

a4 Perrenne TpuroHOMETpHUYECKUX

HEpPaBEHCTB




Pemrenne TpuroHOMeTpu4ECKUX

45.
HEPaBEHCTB

46. Pemrenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

47 Pewrenne TpuronoMeTpudecKkux
HEPaBEHCTB
KontponsHas padora: "['paduku

48. TPUTOHOMETPUYECKUX (YHKIIUH.
Tpuronomerpuueckre HepaBeHcTBa"

49, OcCHOBHBIE METO/BI PELLICHUS
II0Ka3aTEeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS

' II0Ka3aTeJIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PELLICHUS
I0Ka3aTeJIbHBIX HEPABEHCTB

gy OCHOBHBIE METO/BI PELICHUS
II0Ka3aTeJIbHBIX HEPABEHCTB

53, OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

ca. OcCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

~ OCHOBHBIE METO/BI PELLICHUS
Jorapu(MUIECKUX HEPABEHCTB

6. OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OcCHOBHBIE METOBI PELICHUS
HppaliOHAIbHEIX HEPABEHCTB

58. OCHOBHBIE METOBI PELICHUS




HMPPALMOHAIIbHBIX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

> HMPPALMOHAIIBHBIX HEPABEHCTB
€0 OCHOBHBIE METO/IbI pEUICHUS
' HMPPALMOHATIbHBIX HEPABEHCTB
61. AJIMUHUCTpATUBHAS KOHTPOJIbHAS paboTa
- I'padmyeckue MeToabl pemeHus
' HMPPALMOHATIbHBIX YPaBHEHUN
63 I'paduueckue METOIbI pEeLICHUS
' MIOKA3aTeNIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pEeLICHUS
' IIOKA3aTEJIbHBIX HEPABEHCTB
€5 I'padmueckue MeToabl pemeHus
' orapu()MUUECKUX ypaBHEHUI
66 I'paduueckue METOIbI pELICHNUS
' Jorapu(pMHUUECKUX HEPABEHCTB
7 I'padnueckue MeToabl pereHus
" nmorapu()MUYECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
68. MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue MeTo bl peLIeHus
69. MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'padrmyueckue MeToabl pemeHus
70. MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPABEHCTB
71. I'padnyeckue MeToabl pemeHus




MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPABEHCTB

KonrponsHas padora: "UpparuoHaibHeie,

72. NoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"
KowmrmiekcHbie uncna. Anredpanyeckas u
73. TpUrOHOMETpHUecKasi (pOpMBI 3anucu
KOMIUIEKCHOTO YHClia
KommnekcHble uncna. Anrebpandeckas u
74. TpUTrOHOMETpHUEcKasi (POPMBI 3aucu
KOMILJIEKCHOT'O YHCIIa
75 Apudmernaeckue onepauu ¢
' KOMILIEKCHBIMU YU CJIaMHU
26 Apudmernaeckue onepauu ¢
' KOMIUIEKCHBIMU YHCIIaMU
7 N300pakeHre KOMIUIEKCHBIX YHCell Ha
' KOOPJAWHATHOM TUIOCKOCTH
28 N300paxeHne KOMITJIEKCHBIX YHCE Ha
" KOOpIMHATHOM IIOCKOCTH
29, ®opmyna Myaspa. KopHu n-oi ctenenu
13 KOMITJIEKCHOTO YHUCIIa
80 ®opmyna Myaspa. Kopau n-oii crenenu
' 13 KOMITJIEKCHOTO YHUCIIa
[IprmeHeHrne KOMIUIEKCHBIX YHCEI JUIS
81. peuieHns GU3NUecKuX U reOMETPUIECKUX
3a1a4
22 KonTponbhas pabora: "KommiekcHbie

gucia"




83. HarypanbHsle u nensie yucia
84. Hatypanbnble u 1esnbie uncna
g5 [IpuMeHeHue MpU3HAKOB ACIUMOCTH
' HEJTBIX YHCEIT
26 [IpuMeHeHne MpU3HAKOB ACITUMOCTH
" LENbIX 9HCcel
g7 [IpumeHeHne MpU3HAKOB AETUMOCTH
' nenbix yncen: HOJ u HOK
a8 [IpuMeHeHue NpuU3HAKOB ACITUMOCTH
' nenbix yncen: HOJD u HOK
29 [IpuMeHeHne NpuU3HAKOB ACITUMOCTH
" IEJBIX YUCEN: OCTATKHU [0 MOIYJIIO
% [IpumeHneHne MpU3HAKOB AETUMOCTH
' LEJBIX YUCEII: OCTATKH [0 MOIYJIIO
[IpuMeHeHne NpuU3HAKOB ACITUMOCTH
91. LENBIX YUCeN: alroput™ EBkmuaa mst
peuieHus 3a/1a4y B UEeNbIX YHCIIax
92 Kontponbnas pabota: "Teopus 1enbix
" uncen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHII.
93. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-
CJIEJICTBHS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
94. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIeJICTBHS
95 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U
' COBOKYIHOCTEH pallMOHAIbHBIX YPAaBHEHUI
96. OCHOBHBIE METObI PELIEHUSI CUCTEM U




COBOKYITHOCTEW MppaliOHAIBHBIX
ypaBHEHUI

97.

98.

99.

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH IIOKa3aTEeJIbHbIX
YpaBHEHUU

OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCKUX
ypaBHEHUH

100.

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH JIorapu(pMU4eCcKux
ypaBHEHUH

101.

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKU3HU, UHTEPIIPETALUs IIOJY4YEHHBIX
pe3yabTaToB

102.

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HU, UHTEPIIPETALUs IIOJY4EHHBIX
pe3yiabTaToB

103.

[IpuMeHeHrne HEpaBEHCTB K PELICHHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3nMYHbIX 00JacTel HayKH U pealbHON
YKU3HU, UHTEPIIPETALUS II0JTY4CHHBIX
pe3yabTaToB




KonTpomnpnas padota: "CucreMbl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHU"
105. PanumoHanbHbIC ypaBHEHUS C IapaMETPaMHU
106 PanmonanbHble HEpaBEHCTBA €
" mapameTpamu
107.  PanuoHanbHbBIE CUCTEMBI C MapamMeTpaMu
108 HppauunoHnanbHble ypaBHEHMS,
" HEpaBEHCTBA C MapaMeTPaMH
109 HppannoHanbHble CUCTEMBI C
" mapameTpamu
110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
' mapamerpamu
111.  Iloxa3arenbHbIE CUCTEMBI C lTapaMeTpamMu
11> Jlorapudmuueckue ypaBHeHUs,
' HEpaBEHCTBA C MapaMeTPaMH
113 Jlorapudmudeckue CUCTEMBI ¢
' mapameTpamu
114 TpuronomeTpruyeckue ypaBHEHHUS C
' mapamerpamu
115 TpuronomeTpruyeckue HEPaBEHCTBA C
' mapameTpamu
116 TpuronomeTpruyeckue CUCTEMBI €
' mapameTpamu
ITocTpoenue u uccienoBanue
117. MaTeMaTHUYECKHUX MOJEJIEH peabHbIX

CUTYalllil C MOMOIIBIO YPAaBHEHUH C




rapameTpamu

118.

119.

120.

[TocTpoenue n nccnenoBanue
MaTeMaTUYeCKUX MOJIEJICH peaabHbIX
CUTYalHH C MOMOILBIO CUCTEM YPABHEHHU I
C mapameTpaMu

[TocTpoenue n nccnenoBanue
MaTeMaTUYECKUX MOJENEN peaabHbIX
CUTYallMi C IIOMOIIBbIO CUCTEM YPABHEHUHN
C mapameTpaMu

KonTponbnas pabora: "3amnauu ¢
napametrpamu"

121.

[ToBTOpeHue, 06001IEeHNE,
cucrtemaTusanus 3HaHuil: "YpaBHenus"

122.

123.

124.

[ToBTOpeHue, 0600IEeHNE,
cucTeMarusanus 3HaHui: "YpaBHeHnus"
[ToBTOpenue, 06001IeHNE,
cucTeMaTHu3anus 3HaHui: "YpaBHeHus.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 0600IIEHNE,
cucreMarnsanus 3HaHui: "Hepasencraa"

125.

126.

127.

[ToBTOpenue, 0600IIEHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpenue, 060061IeHNE,
cucreMmarnsanus 3HaHui: "HepaBeHncraa"
[ToBTOpenue, 0600MIIEHNE,
cucremarusanus 3Hanuii: "[IponsBoanas u
e€ npumeHeHue"

128.

[ToBTOpenue, 0600MIIEHNE,




cucreMmarusanus 3Hanui: "lIponsBoanas u
e€ mpuMeHeHue"

[ToBTOpeHue, 060061IeHNE,

129.  cucremarusauus 3HaHui: "lIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIECHNE,

130. cucremaruzanus 3HaHui: "MHTerpan u ero 1
IpuMeHeHue"

131, [ToBTOpeHME, 0000IIECHNE, 1
cucreMaTu3anus 3HaHui: "Oynkuun"

132, [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanuii: "OyHkun"

133, [ToBTOpeHME, 0000MIECHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHxkun"

134. Hroromas KOHTpOJIbHAs paboTa 1 1

135, [ToBTOpenue, o6o0IIEHNE, 1
CUCTEMaTHU3aI1sl 3HAHUH

136, [ToBTOpEHwUeE, 0606H.[CHI:IC, 1
cucTeMaTu3alys 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havajia MaTeMaTH4YeCcKoro anaiausa (B 2 yactax), 10 kimacc/ Yactsp 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penaknueir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«101] MHEMO3M1HA»

* Marematuka: anrebpa U Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSL.
AnreOpa u Hauajia MaTeMaTUYeCKOro aHaiau3a (B 2 yactsax), 11 kmace/ Hacts 1:
Mopakosuu A.I'., CemenoB I1.B.; YacTtb 2: MopakoBuu A.I'. u npyrue; noju
penakuuein Mopakosuua A.I'., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

Maremartuka. Anredpa 1 Hayajla MaTeMaThuyeckoro aHanusa. 10 kiacc.
VYyeonuk. YrayOnéuunsiii ypoeHb ABTOp(bI): Mep3isk A.l'.,HomupoBckuit
I.A., ITonsikoB B.M./ ITox pen. [Togonsckoro B.E.; AkiinonepHoe o011ecTBo
«M3parenscTBO «IIpocBenienney;

Mepaimsik, [Tonskos. Anre6pa. 10 kimacc. CaMocTosiTeNIbHBIE 1 KOHTPOJIbHBIC
paboThI (yriy0sieHHBIN ) AKIIMOHEpHOE 00111ecTBO «31aTeNnbCcTBO
«IIpocsemieHuey.

Anrebpa 1 Hadasia MaTemMaTuueckoro ananusa. 10-11 kmaccel. YueOHUK.
ba3oBblit 1 yriyosnennbiil ypoBHu. 2021. YueOuuk. Anumos I1LA.

N3 parenscTBO «IIpocBenienne



METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Anre6pa u Hadana MareMatudeckoro aHanusa. 10 kiacc. YriayOeHHbIH
ypoBeHb. Meroaudeckoe nocooue (E.B. bymko, A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. SIkup); AkimonepHoe o01ecTBo «31aTenbcTBO
«IIpocsemieHue»

» AnreOpa 1 Havana MmaremMatudeckoro ananusza. 10-11 kmaccel. Y4yeOHUK.
bazoBblit 1 yrmyOnennsiit yposau. 2021. YueOnuk. Anumos LLA.

Nz narenscTBO "IIpocBenienne”

* MeTonuueckue peKoMeHaAaIuu o yueOHuky "Anredpa u Hayaia aHaiau3a"
10-11 xmaccel /ABTtop: Anumos 1. A., U3natensctBo "[IpocBemienne”

» Anrebpa u Havasa aHanu3a, 10-11 kimaccel, B 1Byx vactsx. [loypounoe
IIaHupoBaHue 1o yueoHuky Anumosna 11.A/ ABrop-coctaButens: ['puropnrena

I'A.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



