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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IpOrpaMMme cpeaHero oOiiero oOpa3oBaHws,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIBHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIUWA pa3BUTUS S3KOHOMHKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOIO aHajlu3a pPa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOILIBIO MHIAYKUHUU U PacCyXAaTh JEAYKTHUBHO, HUCIOJIb30BaTh
0000IIeHNEe U KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyueHus yueGHOro kypca «Anredpa W Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIlUH,
UHTEPHpPETallud  TOJyYEHHBIX  pPELICHUH, 3HAKOMATCA C  [pUMEpaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 Y4eOHBIM wmarepualn, CrnocoOCTBYIOUIUN
(GbOpMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JeATCIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYEeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLUIUE COAEepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BblUKCIEHUsD», « DyHKIMU U rpadukny, «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TeMaMU W paszjaenamu. JaHHBIN
y4eOHBId KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBIJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHYCCKUM alllapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEalbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBanusi. Ha ypoBHe cpeaHero oomiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUKCJICHUS], OLIEHUBATh YHMCIIOBBIE BBIpaXEHHs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleunduyecKkue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS JUIs PELIEHUsS Pa3iNyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMAaTHKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJIEH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKpETH3aIHs.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTe oOydaromuecss OBIAJEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMoHaNbHBIX, HpPpalMOHAIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHblEe yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UpPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHUM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHUMBOJIbBHBIMM  (OpMaMu,  IpPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJIE PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjieTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (PYHKLIHNA, NX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKkoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTeMaTHYECKUX, TaK M INPUKIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEAeNsiTh HMX HauOOJNbIIME W HAUMEHbIIUE
3HAUEHUA, BBIYUCIATH MUIOMaan (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHasi cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJEJIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMAIbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaIT O



BBIIAIOIIMXCS pe3yJbTaTaX, MOIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOoIMYecKast TMHUA «MHOXKECTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEeMATUKU
U TpeiaraloT Hambosee YHUBEPCAIBHBIM SI3BIK, OOBEIUHSIONIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCHOJb30BATh €ro /I BBIPAKEHHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIEOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHu
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT0 MOJEJIMPOBAHUSA, KOTOPbIE NpPU3BaHbBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEIEH peaJbHbIX
CUTyalluii, WCCJIEeNOBaHUS STUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQXX/IbI U3 pa3/iesIoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJsl PelleHUs NPUKIagHbIX 3axad. llpu
peIlIEHNH  peajbHBbIX  MPAKTUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOI0IaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «Anredpa 1 Hagyana
MaTEMaTUYECKOrO aHaJIU3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 gaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOIICHTHI,
OceckoHeUHbIe TNepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W UPpALMOHAIBHBIE YHCIIA.
ApudmMernueckue  omepan ¢ JCUCTBUTCIBHBIMH  YHCIaMd.  Moyiib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubamkEéHHbIC BHIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, IPUKHUJKA U OLICHKA Pe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneMmM. buHom Heroortona. Hcnons3oBanue
noAXo el (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEI JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. J[lecaTuuHble W HaTypalbHbIC
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHHUS W YpaBHEHMS-CleACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TmepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKeHHH, COACPIKANTUX JIOTApU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4ECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Martpuna CHUCTEMBbI JMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHMi. lcciaegoBaHne TMOCTPOEHHOM MOJEIU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX O0JIacTel HayKu M peanbHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa, crnocoOsl 3afanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkimu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe QpyHKUuU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajibHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUUA, UX CBOWCTBA M TpaduKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHU.

TpuronomeTpuyeckas OKPY>KHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maremMaTH4ecKOro aHajim3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. MICTOpHsSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpuUecKas Mporpeccuu. beckoneuHo yObIBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOrpeCCrr. JINHENHBIA U SKCIOHEHIMAIBHBINA POCT. Yucino e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonbs30BaHWE MPOTrPeccCUU JUIsl PELIEHUs pealbHbIX —3aaady
MPUKJIAJHOTO XapakKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTeIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBknmnaa 1ist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/Jad U3 pazIuyHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIEro peuieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoX1eHNs TepBOOOPA3HbIX.

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

[Ipumenenue wHTErpanga s HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIbI0  auddepeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccurn W Ppeanu3oBbIBaTh COOCTBEHHBIC KHU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeloBEUECKOM IesATEebHOCTH, 3TaroB ¢
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
HMHJIMBUIYaAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIuy,
OCHOBAaHMS 1711 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJIMMOTIO aHAJIN3a;

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

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUI 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpaTh Crmoco0 penieHus YydyeOHOW 3agaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCUPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IpOIEcca, a TaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAYy PEUICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABISATh CBOU CYXIEHUS C CYXKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPEe3eHTAlUU U OCOOEHHOCTEHN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3ajady, MPUHUMATHb I11€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU PabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNoBbIX ¢opMax paboThl (00CykaeHHS, OOMEH MHEHMUIA,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCI0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTIKEHHBIC BRIUMCIICHUS, TIPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHTE€HC
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS M YPABHEHHUSI-CIICACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpULbl 2 X 2 M €ro IEOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurtens 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUSI CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
WCCJIENIOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpPUIl W OIpPEHEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUISt npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKECHMUIA;

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMuyuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHUEe (HOPMYIIbI Il TPeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YyHKUMNA, TpapuK QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE M HEUETHbIE (DYHKUUH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypalbHbIM U
LeIbIM TIOKa3zareneM, rpapuk CTeneHHOW (YHKUHMH C HATypaJbHBIM M LEIbIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUI;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIIOBOTO apIyMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX YyYEeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHaIM3a:

CBOOOJIHO OMNEPUPOBATH MOHATUSAMU: apuPMETHUYEeCKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEpPUPOBATH MOHATUSIMH: HENpPEpPbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IMPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

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

cBOOOJHO OMNEPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOyyaromuics TOJYYHUT CIEIYIOUTUE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasibHBIX uMcen s pelieHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

cBOOOIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTIEPHUPOBATH TOHATHSIMHU: HPPAIMOHAIBHBIE, MMOKAa3aTeIbHBIC |
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKkrue METO/IbI I PEIICHUSI YpaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOphl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOr0 (OpMYJION WU
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpEJCTaBICHHEe O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (UG POBHbIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHO0KeCTBO JIECTBUTENBbHBIX YNCET.
| Mmuorounensl. PannonansHsie 4 ’
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPaBHEHUN
) Oyukuun u rpaduku. CreneHHas 12 |
GYHKIMS ¢ LIeJIbIM IToKa3aTeneM
Apudmerndeckuii KOpeHb n-0i
3 crenenu. UppanronanbHbie 15 1
YpaBHEHUSA
4 [TokazarenbHast pyHKIMSL. 10 |
[Toka3arenbHble ypaBHEHUS
5 Jlorapugmuueckas GyHKIUS. 17 |
Jlorapudmuueckue ypaBHEeHUs
6 TpuronomeTpuuecKkre BHIPAXKEHUS U ” |
ypaBHEHUS
7 ITocnemoBaTeIbHOCTH U MTPOTPECCHH 10 1
g HenpepsiBHble GyHKITHH. 20 |
[IpounsBoaHas
9 [ToBTOpEenme, 0600MIEHNE, 6 )

10

cUCTeMaTHu3anus 3HaHUN




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

11




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 I'paduxu TPUrOHOMETPHUYECKUX (DYHKIIUH. 1
Tpuronomerpruyeckue HepaBeHCTBA
) HCCJ‘IS,Z[OBaHI:Ie GyHKIUH C TOMOIIBIO 4 |
IIPOU3BOIHOM
3 [TepBooOpasHast 1 HHTETpa 17 1
4 Crenenu u kopau. CtenieHHbIe QYyHKINN 8 1
5 [TokazarenpHas u morapudmuueckas 12 1
byHKIIUN
CucreMbl pallMOHaIbHBIX, UPPALUOHATIBHBIX
6 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 19 1
ypaBHEHUH
7 WppanmonanbHble, MoKa3aTelbHbIE U 24 |
norapu(MuIecKrue HEpaBEHCTBA
8 KommiekcHbie uucna 10 1
9 3ajauu ¢ mapameTpamu 16 1
10 HarypainbHble u niensle yucia 9 1
1 HOBTOPGHI/I@, 000011IeHHEe, CUCTEMATH3AIUS 16 )
3HAHUU
12 0
13 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| MHOXecTBO, orepanuu HajJ MHOKECTBAMU |
Y UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO |
anmnapara J1Jis pelieHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE JPOOH
Panmonaneuelie yncna. OOBIKHOBEHHBIEC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONMUECKUE NPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue npobeit 1 MPOLEHTOB JIst |
pEelIeHs TPUKIaJHbIX 3a7a4
2 JleicTBuTenbpHbIE ynciia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C |
JEMCTBUTENbHBIMU YU CIIAMU
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 |

CBOMCTBA




[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA

11 OKpYIJICHUS, IIPUKUJKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12 BxoaHast koHTpoJIbHAs paboTa
OcCHOBHBIE METO/IbI PELLICHNUS LENbIX U

13 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
OcCHOBHBIE METO/IbI PELLICHNUS LENbIX U

14 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB
MHorowieHsl OT OJHON MEPEMEHHOM.

15 JleneHne MHOTO4YI€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16 MHorouieHsl ¢ LelIbIMU KO3 PUIIEHTaMH.
Teopema Buera

17 Pemenne cucreM TMHENHBIX YpaBHEHUN

18 Pelienne cucreM TUHENHBIX YPaBHEHUN
Marpuria cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpuibl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS
Onpenenurens MaTpulbl 2X2, ero

20 T€OMETPHUUYECKHUI CMBICII M CBOMCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS

21 [IpumeneHnne onpenennuTens il pelieHns
CHUCTEMBI JINHEWHBIX YPAaBHEHMI

” Pemenue npuknaaHbIxX 3aa4 ¢ IOMOIIBIO

CUCTEMBI JINHEWHBIX YPAaBHEHUI




23

24

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHnTtposbHas padota: "PanronanbHbie

ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWUHBIX YpaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKIUH.
B3aunmuo obparnbie pynkiun. Kommosumus

byHKIMHA

26

27

28

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKINUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud pynkuuu. Hynu ¢yHkmm.
[IpomexxyTKH 3HaK MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.

[Tepuoanueckue pynkiuu. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIHH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnrsiree 1 HanMeHbIIIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

31

32

Jluneiinas, kBajpaTuuHas U IpoOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIeI0BaHue U
HOCTPOCHHE TPAPUKOB ITUX (PYHKLUH
DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

33

34

CreneHn ¢ LIEJIBLIM ITOKa3aTeeM. buaom
HeroTouna

Crerens ¢ LIEJIBIM MOKa3aTeneM. buaom




Hrrotona

Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LEeJILIM IToKa3aTeseM. E€ cBolicTBa u
rpadguk

36 KonTtponbnas padora: "CreneHnas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HATYpaIbHOM
CTETEeHH U ero CBOMCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIEpKalINX CTEIIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIeprKalINX CTENeHH U KOPHH

41 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEprKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PELICHUS] UpPALMOHAIBHBIX
ypaBHEHU U
WppanumonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPALlMOHATBHBIX
yYpaBHEHUU

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
MPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUHN




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

47 UPPALMOHATILHBIX YPABHEHHM

43 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPABHEHUM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (yHKIIMH OOpaTHOW CTETeHHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHSI n-Oi CTEICHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHBIM ITOKa3aTeleM
KonTtponpHast padora: "CBolicTBa 1 rpadux

51 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHeHuUs"

50 CreneHbp ¢ pallMOHAJIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHsp ¢ pallMOHATILHBIM [10Ka3aTeIeM U
e€ CBOICTBA

55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIMM 115
pellIeHusl ypaBHEHUI

57 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHusl ypaBHEHU I

53 [ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE

MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX




ypaBHEHU M

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METOJbI PEIIECHUS TTOKa3aTEIbHBIX 1
ypaBHEHU M
[Tokazarenbublie ypaBHeHUsS. OCHOBHbBIE

60 METO/Ibl PEILIEHUS T0KA3aTEIbHbBIX 1
ypaBHEHUU

61 KontponpHas padora: "[lokazaTensHas |
¢ynknus. [TokazarensHeie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 JlecaTHYHBIE U HATYpaAJIbHBIC JTOTAPH(PMBI 1

66 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxeHUH, coaepKalux |
aorapudmsl

68 [Ipeo6pa3oBanue BbIpaxeHH, coaepKalux |
aorapudmsl

69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U |
rpaduk

71 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIMM 115 |
pellIeHusl ypaBHEHUI

73 Hcnons3oBanue rpadpuka QyHKIUN A5 1




pelieHusi ypaBHEHUM

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/BI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METO/BI pEIICHUS JIOTapu(HMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

73 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
JOrapu(pMHUUECKUX ypaBHEHUIN

79 KonTtposnpHast pabdora: "Jlorapupmudaeckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTAaHT€HC
YHCJIOBOT'O apryMeHTa

21 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 ONpeIETIEHUE TPUTOHOMETPUUECKUX
(YHKLUI YUCIOBOTO apryMeHTa

85 Tpuronomerpudeckast OKpyKHOCTb,




OIpe/IeTICHNEe TPUTOHOMETPHYECKUX
(GyHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPKECHUI

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpKEHU I

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHUI

03 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX |
BBIPKECHUI

94 Peenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Penenne TpUroHOMETpUUECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

97 Penenne TpUroHOMETpUUECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemenne TpuroHoMeTpuUECKMX ypaBHEHUN 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"
[TocnenoBareabHOCTH, COCOOBI 3aJaHUS

102 ocjienoBareibHocTel. Meton 1

MaTeMaTUYECKON MHIYKIINU




hAOHOTOHHHeIlOFpaHquHHHe

103 MocJIeI0BaTeIbHOCTH. VIcTopus aHanu3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast
porpeccus

107 CyMMa OeckOoHEeUYHO yObIBaroIen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucio e. Dopmyna clI0KHBIX IPOLUEHTOB

110 Hcnonp30BaHue mporpeccuu A peleHus
peanbHBIX 3a/1a4 IPUKIAJHOIO XapaKTepa

11 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa ()yHKIIMH HENPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

17 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS

HCPAaBCHCTB




118 MeTto MHTEpBAIOB ISl pEIICHUS
HEPABEHCTB

119 [IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 115 perenust 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH

122 Ornpezenienne, reOMETPUUECKHI CMBICTT
MIPOU3BOIHOM

123 Omnpenenenne, GU3HMYSCKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

125 VYpaBHeHME KacaTeabHOU K rpaduxy
byHKIIUN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

127 [Tpon3BoIHBIE 3JIEMEHTAPHBIX PYHKLUI

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

129 ITponsBogHast CyMMBI, IPOU3BEACHNUS,
YaCTHOTO U KOMITO3UIIMU (DYHKIMH

130 [IpousBonHas CyMMbl, TPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

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

133 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIIH




3HaHui: "OyHKIUN"

134 Wrorosas kKoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpoOIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS |
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 1

[NPOT'PAMME




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoxa Bceero Kontpoabubie  Ipaxruyeckue u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI pecypenI
1 Tpuronomerpuyeckue QyHKIHH, UX |
CBOWCTBA U TpapuKu
[IpumeHeHne Mpou3BOIHOM K
2 WCCJICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBbI
[IpumeHeHne Mporu3BOIHOM K
3 UCCIIEeIOBaHMIO (PYHKIIHH Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[IpumeHeHne MpoU3BOIHOM K
4 UCCIeIOBaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
5 Bxomnas konTponpHas pabora 1 1
6 IlepBooOpazHasi, OCHOBHOE CBOMCTBO |
NepBOOOPA3HBIX
7 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA. |
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX
g [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA. 1
[IpaBuiia HaxoXk/1€HNS IEPBOOOPA3HBIX
9 HNurerpai. I'eoMeTpU4eCKUN CMBICI |
WHTErpasa
10 MeTo bl HaX0XKIAEHUS HEOTIPEeIEHHBIX 1

HUHTCETpaIOB




MeToapl HaX0X/IEHUS HEOTPeIeIEHHBIX

1 MHTETPaJIoB

12 Beruuciienue onpeaenéHHOro MHTerpana
o ¢popmyse Hrrorona-Jleibanma

13 Brruuciienue onpeaenéHHOro HHTErpaia
no opmyne Herorona-JleriOnuma

14 Beruuciienue onpeaeneHHOro MHTerpana
no opmyne Herorona-JleriOnuma

15 [IpuMeHeHHe UHTErpana A HaXOXKACHUS
IUIOIIAAeH IIOCKUX GUryp

16 [TpumeHeHne MHTETpaIa A1 HAXOXKACHUS
TIoMIAIeH TUIOCKHUX (PUTYP

17 [IpumeHeHue uHTErpana 11 HaXOXKACHUS
IUIOINAeH IIOCKUX GUryp

13 [IpumMeHeHHe UHTErpana A HaXOXKACHUS
00BbEMOB r€OMETPUYECKUX TeT

19 [Ipumeps! pemennii quddepeHnaIbHbIX
YpaBHEHUU

20 [Tpumeps! pemeHuit quddepeHIraIbHbIX
ypaBHEHUH
MaremaTrnueckoe MOAECITMPOBAHUE

21 peanbHBIX MIPOLIECCOB € ITOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

2 Kontponbnas padota: "[lepsoobpazHas u
nHTerpan”

3 Crenensb ¢ 1e7bIM MOKa3aTesneM. bunom
Herorona

24 CrenenHast GyHKLUS C HATYPaIbHBIM




nokazareneM. Ee cBolicTBa u rpaduk.

CrenenHast GyHKIIHS C pallHOHATBHBIM

25 nokazateneM. Ee cBolicTBa u rpaduk

26 IloHsATHE KOpHS N CTENICHMU.

7 Koneas ¢ynkums. CBoHCTBa KOPHS N OH
CTEIeHU
[IpeobpazoBanus anredpandecKux

28 BBIPAKEHM, COAEP/KAIUX KOPHU N O
CTEIEeHU
[IpeobpazoBanus anredpandecKux

29 BBIPAKEHM, COAEP/KAIUX KOPHU N O
CTENEeHU

30 CamocrosiTenbHas paboTa 1mo Teme
"CreneHu U KOpHH"

31 Beenenue nokazarenbHoit ¢pyHkiuu. Ee
CBOHCTBaA U TrpaduK

0 O6umacthb omnpezenenusi, 00J1acTh 3HAYCHUS
MOKa3aTeabHON (QYHKIIUU

33 MeTozabl Hax0X/1eHUs 00J1aCTH 3HAYEHU I
MOKa3aTeabHOU (QYHKIIUU

34 MeToabl HaX0XKIEHUS 00JIaCTH 3HAYECHUH
MoKa3aTeabHOU (QYHKIIUU

35 [Toctpoenue rpadukoB MokazareabHON
(GyHKIIMH ¢ TTOMOIIIBIO TTPeoOpa3oBaHUA

36 Beenenue norapudmuueckoit pynkuuu. Ee
CBOMCTBaA U TpaduK

37 OO6macth omnpeeneHus u 00J1acTh

3Ha4YeHUH JorapuMudeckoit pyHKIuit




38

39

MeToabl Hax0XIeHUS 00JIaCTH 3HAYCHUH
norapupMuIecKoir QyHKIHH
MeToabl Hax0XIeHUS 00JIaCTH 3HAYCHUH
sorapuMuIecKoir PyHKITUN

40

41

42

[Toctpoenue rpadukoB morapudmMuaeckoi
(GYHKINHU C TOMOMIBIO TPeoOpa3zoBaHui
[Toctpoenue rpadukoB Jorapumuueckoi
(GyHKIMH C TOMOMIBIO TPeodpa3zoBaHui
Kontponbnas padota: "[loka3arenpHas u
norapudmudeckas GpyHkuun"

43

Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIE/ICTBHS

44

45

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIIBHEIC CHCTEMBI I CHCTEMEI-
CICACTBUA

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEN PAllMOHAJIBHBIX YPaBHEHUN

46

OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYITHOCTEW UppaliOHAIbHBIX
ypaBHEHUH

47

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEN UPpaIMOHAIbHBIX
YpaBHEHUI

48

49

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN MOKa3aTeIbHBIX
YpaBHEHUI

OcHoBHBIC METOJbI pCHICHUSA CUCTCM U




50

COBOKYITHOCTE MOKa3aTeIbHbBIX
YpaBHEHUU

OcCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEeIbHbBIX
ypaBHEHUI

51

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
ypaBHEHUM

52

53

54

55

OCHOBHBIE METObI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(pMU4YECKUX
ypaBHEHUH

OCHOBHBIE METObI PELIEHUSI CUCTEM
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH

56

OcHOBHBIE MCTO/Ibl PCHICHUS CUCTEM
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

57

[IpuMeHeHne cuCTEM K pEIEHUIO
MaTeMaTHYeCKUX 3a/1a4 ¥ 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB




58

IIpuMeHeHNnE CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs I10JY4CHHBIX
pE3yJIbTaTOB

59

IIpuMeHEeHNE HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJa4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs I0JTY4EHHBIX
pEe3yJIbTaTOB

60

61

62

KonTponbnas pabota: "Cucrembl
palMoOHAIBHBIX, UPPAIMOHATBHBIX
MOKa3aTEIbHBIX U JIOTAPUPMUUYECKUX
ypaBHEHHH"

OCHOBHEBIE MCTO/bI PCIICHHA
IIOKAa3aTCJIbHbIX HCPABCHCTB
OcHOBHBIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HEPABCHCTB

63

64

65

OcHOBHBIE MCTOJbI pCUHICHUS
IMOKa3aTCJIbHBIX HECPABCHCTB

OcHoBHbBIC METOJbI pCHICHUS
MOKa3aTCJIbHBIX HEPABCHCTB
OcHOBHBIE MCTOJbI pCHICHUSA
JIOFapI/Iq)MI/I‘-ICCKI/IX HCPAaBCHCTB

66

67

OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS
JIOFapI/I(I)MI/I‘-ICCKI/IX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

08 norapuMIUYECKUX HEPABEHCTB
69 OcHOBHbIE METOBI PELICHUS
UppallMOHATILHBIX HEPABEHCTB
70 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHATbHBIX HEPABEHCTB
71 OcHOBHbIE METOBI PELICHUS
UppaoOHaTbHBIX HEPABEHCTB
7 OcHOBHBIE METOBI PELICHUS
UppallMOHATILHBIX HEPABEHCTB
73 I'padrueckue METOIbI pELICHUS
UppaMOHAIFHBIX YPaBHEHHHA
74 I'padmueckue MeToabl pemeHus
UppallMOHATIBHBIX YpaBHEHUI
75 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX YPABHEHUI
76 I'paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
77 I'paduueckue MeTo bl peLIeHus
Jmorapu(MUUECKUX ypaBHEHUI
78 I'paduueckue METOIBI pELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
79 I'paduueckue METOIBI peIICHNUS
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
80 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUI
81 I'padmyeckue MeToab! perieHus




82

MOKa3aTeIbHBIX U JorapupMuuecKux
YpaBHEHUU

I'padmyeckue MeToabl pemeHus

IIOKa3aTCJIbHBIX U J'IOl"apI/I(l)MI/I‘ICCKI/IX
HCpPaBCHCTB

83

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBEHCTB

84

85

86

87

KonTponbnas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KommiekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCIIA

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi (pOPMBI 3anucu
KOMIIJIEKCHOTO YHUCIIa

Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

88

89

90

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
N300paskeHre KOMIUIEKCHBIX YHCell Ha
KOOP/AMHATHOH MJIOCKOCTH
N3o0pakeHne KOMIUJICKCHBIX YnCes Ha
KOOP/AMHATHOH MJIOCKOCTH

91

92

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

®opmyna Myaspa. Kopau n-oii crenenu




M3 KOMIIICKCHOI'O 4Hucja

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJIA

93 peuieHus GU3NYEeCKUX U TeOMETPHUIECKUX
3ajau

94 Konrtponsnas padora: "KomriuiekcHbie
yucna"

95 PaunonaneHbIe ypaBHEHMS C TapaMeTpaMu

96 PanmonansHble HEpaBEHCTBA C
napameTpamu

97 PanyoHaneHbIE CUCTEMBI € ITapaMeTpamMu

08 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

99 HppanmoHaibHbIe CUCTEMBI C
napameTpamu

100 IToka3zaTenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

101 IToka3saTenbHBIE CUCTEMBI C ITAPAMETPAMHU

102 Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

103 Jlorapudmuueckue ypaBHeHUs,
HEPABEHCTBA C TapaMeTpamMu

104 TpuroHnomerpruyeckue ypaBHEHHUS C
napameTpamu

105 TpuronomeTpuyeckre HEpaBeHCTBA C
napameTpamu

106 TpuroHomeTpru4YeCKue CUCTEMBI €

napameTpamu




107

108

109

110

[TocTpoenue n nccnenoBanue
MaTeMaTUYECKUX MOJENIEN PeabHbIX
CUTYalHi C MOMOIIBIO YPAaBHEHUH C
rapaMmeTpamu

ITocTpoenue u uccieoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEIeN pealbHbIX
CUTYyallUi C TOMOIIBIO CUCTEM YpaBHEHUIN
C napaMeTpamMu

KonTponbnas pabora: "3amgauu ¢
napameTrpamu"

111

[IpumeneHnne npu3HAKOB AETUMOCTH
LEJIBIX YHCeN: anroput™ EBkinuaa mis
pELIECHHS 3a/1a4 B LEJBIX YUCTAX

112
113

HarypanbHsle u niensle yucna

HaTypaJ'ILHHe " [OCJIbIC YHUCiia

114

115

116

[IpuMeHeHne NPU3HAKOB AEITUMOCTH
LIETIBIX YUCE
IIpuMeHeHne IPU3HAKOB ACIUMOCTH
LIETIBIX YHUCEII

[IpuMeHeHne MpU3HAKOB AETUMOCTH
uensix yucen: HOJl u HOK

117

118

[IpuMeHeHne MpU3HAKOB AETUMOCTH
nensix yucen: HOJl 1 HOK

HpI/IMCHCHI/Ie IMPU3HAKOB JCINMMOCTHU




LEJIBIX YUCEI: OCTAaTKH 110 MOAYIIIO

[IpumeHeHne NpU3HAKOB AETUMOCTU

119
LIEJIBIX YMCEJI: OCTATKH 110 MOJIYITIO
120 KonTponpHas padora: "Teopus menbix
gpcen"
121 [ToBTOpeHME, 0000IIECHNE,
cucrtemaTusanus 3HaHuil: "YpaBHenus"
122 [ToBTOpeHue, 0600mEeHNE,
cucTtemaTusanus 3HaHuil: "YpaBHenus"
[ToBTOpeHue, 0600mEeHNE,
123 cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsbl ypaBHeHUI"
124 [ToBTOpeHME, 0000IIECHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrsa"
125 [ToBTOpeHME, 0000IIECHNE,
cucreMmarnsanus 3HaHui: "HepaseHncraa"
126 [ToBTOpenue, o6o0IIEeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTHu3alvs 3HAHHH: OU3BOAHAS U
127 "IT
e€ npuMeHeHue"
[ToBTOpenue, 06061IeHNE,
cUCTeMaTu3alis 3HAHHMH: OU3BOAHAS U
128 "IT
e€ npumeHeHue"
[ToBTOpenue, o6o0mEeHNE,
129 cucrtematusanus 3Hanuii: "l[IponsBoHas u
e€ npumeHeHue"
130 [ToBTOpenue, 0600MIIEHNE,




cucrtemaTusanus 3Hanuii: "MHTerpain u ero

IpuMeHeHue"

[ToBTOpeHME, 0000IIECHNE,

131 . 1
cucremaTtusanus 3Hanui: "OyHkuun"

132 [ToBTOpeHue, 060061IeHNE, |
cucreMaTtu3anus 3Hanuii: "Oynxknun"

133 [ToBTOpeHME, 0000IIECHNE, |
cucTeMaTu3aius 3Hanuii: "Oynknun"

134 HroroBasi koHTpoIbHAs paboTa 1 1

135 HToroBast KOHTpOJIbHAS paboTa 1 1

136 [ToBTOpEHME, 0606H_[eHI:Ie, |
CUCTEMaTH3aIUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




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

° Marematuka. Anredpa U Hadajga MaTeMaTUYECKOTO aHanu3a, 10 kiacc/
Mep3snsk A.I'., Homuposckuit [{.A., [Tomakos B.M.; nox penakuuen
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3marensctBO «lIpocBemienre»

° Marematuka. Anredpa U Hadajga MaTEMaTUYECKOTO aHanu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii I.A., [Tonsakos B.M.; nox penaxkuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I11ECTBO
«3narensctBO «lIpocBemienre»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

o VYpaBHeHus U HepaBeHCTBa ¢ nmapameTpamu / A. X. [llaxmeiicTep —e uz.
— CI16.: «Bukropus mmtocy : M. : U3parenscteo MIITHMO, 2019

o Jlorapudwmel. [locobue nsst MIKOJIBHUKOB, aOUTYPUEHTOB U
npenonaBareneit/ A. X. [llaxmeiictep —e uza. — CII6.: «Bukropus mmtocy : M.
: I3parenscteo MITHMO, 2023

o Tpuronometpus/ A. X. [laxmericrep —e uza. — CII0.: «Bukropus mirocy

: M. : U3patensctBo MITHMO, 2022

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://uchi.ru/
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4

9
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. https://metaschool.ru/

. https://maketest.ru/

. https://foxford.ru/

. https://math-ege.sdamgia.ru/

. https://math100.ru/
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