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MNOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanu3a» yriayojaeHHOTo ypoBHs s oOydaromuxcsa 10 —11 kiaccoB pazpaborana
Ha ocHOBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa
cpennero obmiero oopazosanus, @OII OO0, a Takxe DenepanbHON MPOrpamMMbl
BocnuTanus, «KoHuenuuu pa3sBUTHS MaTeMaTHYeCKOro 0Opa3oBaHUS B
Poccuiickoit  ®enepanun»  (YTBepkieHa pacnopsbkenueMm [IpaBurenbcTBa
Poccuiickoit ®enepannu ot 24 nexadps 2013 r. Ne 2506-p), ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM, MPEABABIIEMBIX K MaTEMaTHUYECKOMY
00pa30BaHUIO, U TPAIULHUNA POCCUMCKOro oOpa3zoBaHus. Peanuzanus mporpammsl
00ecIeynBaeT OBJIAJICHUE KIOYEBBIMU KOMIIETEHIIUSIMU, COCTABISIOIIMMUA OCHOBY
JUIsL ~ CaMOpa3BUTHUA U HENpepbIBHOrO  00pa3oBaHUs, LIEJIOCTHOCTh
OOIIEKYJbTYPHOTO, JIMYHOCTHOIO M [IO3HABAaTEIbHOIO pPa3BUTUS JIMYHOCTHU
OOy4YaroIMXCcs U MOMJIEKUT HEMOCPEICTBEHHOMY NMPUMEHEHUIO MPU peallh3alun
o0s3aTenbHOM yacTu OOIT COO.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnsiii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOiiero oOpa3oBaHwMs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y s
W3YYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrOM CTOPOHBI, (hopmMupyer
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0yJaIolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsl OCBOEHUS MH(MOpMATUKU, 0OIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
quciuIUIiMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJIeBalOT
YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUPYET CBOU
JTOCTIKCHHSI B MaTEMaTHIECKOM opMme.

VYueOHbIl Kypc anreOphl M Havajl MaTeMaTHYeCKOT0 aHallh3a 3aKJIaJIbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OHUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISICT OPHCHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh WX ISl JANbHEHIIEro oOpa3oBaHUS W B
MOBCETHEBHOM XM3HU. B TO ke Bpemsi OBiaJiecHUE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHMSIMHU aJreOpbl M MaTeMaTHYeCKOTO aHalii3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JIOKAa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCyKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000I1IeHe W KOHKPETH3alMio, a0CTparupoBaHUE M aHAJIOTHIO0, (QopMmupyer
KpPEaTUBHOE U KPUTHUIECKOE MBINIJICHUE.



B xone m3yuyenus yueOHOro kypca «Anrebpa m Hadajla MaTeMaTHYECKOTO
aHanu3a» OOyYarolIMecs IMOJY4YaroT HOBBIA OIBIT PEIICHHs NPUKIAJAHBIX 3ajad,
CaMOCTOATENIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH PEAbHBIX CUTyaluH,
UHTEPIIPETALIMA  TOJYYEHHBIX  PEUICHWM, 3HAKOMSTCA C  [pUMEpPaMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUPOAE, HAayKe U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Y4eOHblii Kypc 00MagaeT 3HAYUTEIHHBIM BOCHHUTATEIbHBIM IMOTEHIIUATIOM,
KOTOpBIM peanu3yeTrcss Kak uepe3 YydeOHbI MaTepuajn, CHOoCOOCTBYIOLIUI
(OpMHUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMsI, TaK U dYepe3 crneuuuky ydeOHOi
NESATEIbHOCTH, TpeOyIoleld MpPOJOJIKUTEIbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBII
pe3yJbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YEeCKOTro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «AnredOpa M Hayajga MaTeMaTHYE€CKOTro
aHaJIKM3a» BbIIEJICHBI CIEAYIOLIUE COAEepPKATEIbHO-METOAUYECKUE TuHuU: «Yucna
U BbIUKCIEHUD», « DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM HW3Y4arOTCsd Ha NPOTSHKEHWH JBYX JIET
oOy4yeHHs Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMM T€MaMU U pasjeiaaMu. JlaHHBIMA
yu4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUI aHAIN3, TEOPUS MHOXKECTB, MaTEMaTUYECKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydarouiumecs OBIAJEBalOT BCE Ooiiee
HIMPOKUM MATEMaTHYECKUM amnmnapaTroM, y HUX MOCIEI0BaTEIbHO (hopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHME CTPOUTh MAaTEeMaTHYECKYH0 MOJIEIb PEaJbHOM
CUTyalliH, IPUMEHATh 3HAHUS, MOJIYYCHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
pelIeHUs] CaMOCTOATEIBHO C(POPMYIUPOBAHHON MaTeMaTHUYECKOM 3a/lauu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopepkarenbHO-MeTOAMYECKass JUHUA «YUucna ¥ BBIYUCICHUS» 3aBEpLIAcT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensiercss (OPMUPOBAHMIO  HABBIKOB
palMOHAIbHBIX BBIYHUCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAHUE PA3IMYHBIX
dbopM 3amucu 4yMcna, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBAa HaTypaibHbBIX, IEJbIX,
palMOHAIbHBIX W JCHCTBUTENBHBIX  YHUCEJ]  JIONOJHSIOTCA  MHOXECTBOM



KOMIIEKCHBIX 4Hceld. B  KakaoM H3 3THX MHOXECTB PpPacCMATPUBAKOTCS
CBOMCTBEHHbIE €My crHeuu(pUYecKre 3aJadyd W ONepaluu: JCJCHHE Halelo,
ONEPUPOBAHUE OCTATKAaMH Ha MHOXECTBE LIEJBIX 4YHCEN, OcoOble CBOMCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHUCEN, apU(PMETUUECKUE OINEpaIH, a TAKXKE
U3BJICUCHNE KOPHSI HATypaJIbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocnenoBaTeIbHOMY pPACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCENT WU
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX NMPUMEHEHUS JJIA PELICHUs PAa3IMYHbIX 3a/1a4
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMATUKHU KaK Hayku U €€ poJu B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETH3aLusl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSKEHUU BCErO
oOy4yeHHs Ha YpPOBHE CpPEIHEro OOIIero oOpa30oBaHUs, MOCKOJBKY B KaXIOM
pazzene lIporpamMmsl HNPEeAyCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. B
pe3ynbraTe OoOydarolluecss OBJAJAEBAIOT Pa3IMYHBIMM METOJAAMM  PEIICHMS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
cojepKalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH NPUKIaJIHbBIX
3a]a4 W 3aJ]a4 Ha HaXOKJIEHHE HauOOJBIIMX M HaUMEHBUINX 3HAYeHUH (PyHKUUU.
JlanHasi conepxkaTesbHasi IMHUSA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUU
BBINIOJIHATh ~ pacy€Tsl 1Mo  (opMynaMm, MNpeoOpa3oBaHHs  pPalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHMM, a TAKXKE BBIPAKECHUU,
COJEpKalIMX CTENEHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJITOPUTMHUYECKOIO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaroIMXcsa, (OPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyxJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUS «DyHKIMM U Tpa@UKU» TECHO
neperyieTaeTcs ¢ IPYTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337aET MOCIIEN0BATEIBHOCTh U3YUEHUSI MaTepuaia. 3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JJorapu(PMUUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaduKoB, UCHOIb30BaHUE (PYHKUMU 7S pelIeHUs 3ajad U3 JpYruX y4eOHbIX
IPEIMETOB U PEAIBHON KU3HU TECHO CBS3AHO KAK C MAaTEMAaTUYECKUM aHAIU30M,
TaK W C pEHIeHHEeM ypaBHEHUW U HepaBeHCTB. [Ipu 3TOM OosblIoe BHUMAaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJamMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENO0BAaTh IOJIY4YEHHbIE (PYHKLIHMH, CTPOUTH HX



rpaduxu. MaTtepuan 3Tol coaep>KaTeNbHON TUHUH HAIEIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJSIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4yHON (opMe: aHATUTHYECKOM, rpaduueckord U cioBecHo. Ero u3yudenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHNUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTU.

CopnepxarenpHass JuHuA «Hauana MareMaTHyecKoro aHaiu3ay IO3BOJISIET
CYLLECTBEHHO PAaCIIMPHUTh KPYyTI KaK MaTeMaTHYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (GYHKIMMA, OMpEeAeNsaTbh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYCHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TipoleccoB. JlaHHas coaepkareibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENed peanbHbIX CUTyaluH,
NO3BOJISIET HAXOJIWTh HAWJIydllee pEHICHUE B IPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJ1a4axX. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOr0 U
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUM pPacloO3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HAayKe, TEXHUKE U HCKyccTBe. OOydaroniecs: y3HarT O
BBIJAIOLIUXCSL pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOANYECKask TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsl DJIEMEHTbl TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JOTWKH. TeopeTuko-
MHO>KECTBEHHBIE NPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC LIIKOJIBHOW MAaTEMATHKHU
U TpeiaraloT Haubosiee YHUBEPCAJIbHBIA $I3bIK, OOBEIUHSIOUIMI BCE pa3nesbl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MAaTEeMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4arolleMycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKH W HCIIOJIb30BATH €0 ISl BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM MPU3HAKOM MAaTEMaTUKUW KaK HAayKd CleAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMNpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4arolmxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B yueOHOM Kkypce «AnreOpa M Hauyajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJEIHPOBAHUS, KOTOPHIE IMPHU3BAHBI
CrIocoO0CTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMOUIbIO ammapara anreOpbl |
MaTE€MaTUYECKOI0 aHaju3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUS BILUIETEHBI B KaXKJbIM U3 pa3AesioB NIPOrpaMMBbl, TOCKOJbKY BECh MaTepHall



y4e0HOro Kypca MIMPOKO MCIHOJB3YETCs Al PelIeHUs NPUKIAIHbIX 3amad. [lpu
pelIeHn:  peambHBIX  MPAKTHUYECKUX  3adad  oOydaromuecs  pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCTOJBb30BaTh  AQHAJIOTHIO, O0000IIaTh M  KOHKPETU3UPOBATH  IMPOOJIEMY.
JleaTenbHOCTh 10 (OPMUPOBAHMIO HABBIKOB PEUICHUS TNPUKIAIHBIX 3a]1ad
OpraHu3yeTcs B MPOLIECcCe U3YyUEHHUs BCEX TEM yueOHOTo Kypca «AnreOpa u Havasna
MaTEeMaTHYECKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wu3yueHune yueOHOro Kkypca «AnreOpa M Hayajlla MaTEeMaTUYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IPOOH, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JIEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenelM mnokaszareneM. buaom Herorona. HMcenosbzoBanue
noAXo el (GopMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM H €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOIrOWIEHbl OT OJHOW MEepeMEHHOW. [leeHne MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTENICHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaK€HUM, CoepKALIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTyallud C IOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
YKU3HU.

@OyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosummst pynkiuit. 'paduk  QyHkimu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3HaueHus: QyHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OH CTENEHU Kak (PYHKIUKA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnmporpeccuu. beckoneyHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTpecCHy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOUKH pa3pbiBa. ACHMMTOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (PyHKIMH HENpPEphIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKkuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIHU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHble u nensle yucna. [IpumeHeHne npu3HaKoB JEIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa st pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4Yucia. ApudmMerndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApAMETPAMHU.



[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUUN M1 HCCIEIOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxokaenue  HauOOoNbIIET0 W HAMMEHBILIETO  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpakKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON Tpa)kKIaHCKOW HUJIEHTUYHOCTH, YBOKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusruecKOro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEeryispHas (GU3NYECcKash aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIbHOTO XapaKTepa KOJIOTHYECKUX MpoOaeM, OpUeHTaIus
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTeMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh W MPeoOpa3OBBIBATh  CYXKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEYN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAITNIO, IPUBOIUTEH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbCcKue AeCTBHUA !

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IIPOBOJUTH CaMOCTOSITEJIBHO CITITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIETOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIOACHUSA, HCCIEAOBaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBIABJIATH AeUIMTH MHPOpPMAIIMHU, TAaHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKI1aeMOM TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJLJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JICSITEIbBHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
NESATEIbHOCTH, TIJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacmpeneisirh
BUIbl pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyaromiuiicss MOJYYUT CIEIYyIOIINE
MIPEIMETHBIC PE3YJIbTAThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSMM: APKCUHYC, APKKOCHHYC M apKTAHTE€HC YMCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHHS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCIECHUS €ro 3HAYCHHS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM € KOpHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpUPOBATH MOHATUSMU: HpPpaIOHATIbHBIC, MOKAa3aTelIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jadyd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHusl QyHKUUH,
B3aMMHO 0OpaTHble (QPYHKIUH, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeo0pa3oBaHus rpauKoB PYHKINT;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM ToKa3zareneM, Ipa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTEeNeHW KakK (DYHKIUU OOpaTHOMl CTENmeHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH pEIIeHUH 3aJlad U3 JPYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKAs IPOTPECCHs], TMHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKINU, aCUMIOTOTHI rpaduka QyHKINH,

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOIHO OMNEpUPOBaTh TMOHATUSMHU: HATypalbHOE U LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMAYJIO, 3alHChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (hopMe, BBINIOJIHATh apu(PMETHUYECKHUE OllEepallii ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TpU pElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMHU JABYX (DYHKIIHUI;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIH30BATh MPOU3BOHYIO VISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no gopmysne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
/i IporpaMMBI Beero Konrpoubnbie IIpakTHyeckue
padoTshI padoThI
MHOXECTBO I1EHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkun u rpaduku. CrenenHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenspHas pynkums. [lokasarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 TpuronomeTpruyeckue BeIpaxkeHUs U 29 1
YpaBHEHUs
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo 4acos

Ne HaumeHoBaHue pa3iesioB M TeM
w/n OpPOrpaMMBI Beero Kourposbnbie IIpakTHyeckue
padoTshI padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUIECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 Harypanbnblie u nienbie yucia 10
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 16 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KosmnuecTBo yacos
Tema ypoka
n/n Bcero

MHo:xecTBO JeHCTBUTEILHBIX YHceJa. MHOro4JeHbl.
PanuonanbHble ypaBHeHUs1 M HepaBeHCTBA. CHCTEMBI 24
JIMHEHHBIX YPaBHEHU I
MHoxecTBO, oneparuu HajJi MHOKECTBAMH U UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna

3 [IpuMeHeHre TeOpEeTUKO-MHOKECTBEHHOIO arapara JJis 1
pelieHus 3a1a4y

4 Panmonaneubie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, 1
MPOLEHTHI, OECKOHEYHBIE TIEPUOAUYECKUE APOOU

5 Panmonaneubie uncina. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, 1
MPOIIEHTHI, OECKOHEYHBIC TICPUOAMUECKUE APOOH

5 [Tpumenenue apobeli U MPOICHTOB AJIs PEIICHUS MPUKIIATHBIX 1
3a/1a4

7 [Ipumenenue nqpobei 1 NPOUEHTOB JUIsl PEIIEHUs TPUKIIAaIHBIX 1
3a/1a4

8 [eiictBuTenbHbIe yncia. PannoHanbHble U HppalMOHAIBHBIE 1
yucna

9 ApudmeTndeckre onepaluu ¢ 1eiCTBUTEIbHBIMU YHUCIAMH

10 Moaynb AEHCTBUTEIBHOIO YMCIIA U €T0 CBOMCTBA 1

1 [TpubmmkE€HHBIE BBIYUCIECHUS, PABUJIA OKPYTIICHHUS, 1
MIPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM

12 OcHOBHBIE METObI PELLIEHUS LENbIX U APOOHO-PAIMOHATIBHBIX 1
YpaBHEHUU U HEPABEHCTB

13 OcHOBHBIE METOIbI PELIEHUS LENbIX U APOOHO-PAIIMOHATIBHBIX 1
YpaBHEHUI U HEPABEHCTB

14 OCHOBHBIE METOIBI PEIIEHUS ENBIX U APOOHO-PAITUOHATILHBIX 1
YpaBHEHU U HEPABEHCTB

15 MHorouseHs! OT OJTHON epeMeHHOU. Jlenenre MHOro4IeHa 1
Ha MHOT'OWIEH C OcTaTKOM. Teopema besy

16 MHorousnens! ¢ nensiMu kodddunnenrtamu. Teopema Buera 1

17 Pewienne cucreM TUHENHBIX YPaBHEHUN

18 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI

19 Martpuna cuctemsl IMHEWHBIX ypaBHeHUN. OnpenenuTens 1

MaTpHULbI 2X2, €ro FreOMETPUYECKUI CMBICT U CBOWCTBA;




BBIYUCICHUC €TI0 3HAYCHUA

Onpenenuresib MATPUIBI 2X2, €r0 TEOMETPUYECKUI CMBICIT U

20 CBOICTBA; BBIYMCIICHUE €T0 3HAYCHUS 1

21 [IpuMeHeHue onpenennuTens A peueHus: CUCTEMBI 1
JIMHEWHBIX YpaBHCHUMN

99 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIbK CUCTEMBI JIMHEHHBIX 1
ypaBHEHUH

93 Pemenne npukiaaHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI JINHEHHBIX 1
ypaBHEHUH

24 KonTpoJsbHasi padora: "PanuonajbHble ypaBHEeHUS H 1
HepaBeHcTBa. CHcTeMbl JIMHEHHBIX ypaBHeHHH'"
®ynkuuu U rpapuxu. CtenenHass GyHKIus ¢ HeJabiM 12
noxKasareJjiemMm

o5 OyHK1MS, criocoObl 3ananus GyHkuu. B3anMHo oOpaTHbie 1
dbynkun. Kommnosunus ¢yHKImii

26 I'padux dpynkumu. DnemeHtapHbie mpeodpa3oBanus rpagukoB 1
byHKIMi

97 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PYHKITUH. 1
Hymu @ynkun. [IpoMexxyTku 3HaK MOCTOSTHCTBA

28 Yértable 1 HeuéTHbIe pyHKUIMU. [lepuoanyeckue GyHKINU. 1
[TpomexyTKM MOHOTOHHOCTH (DYHKITMH

29 MakcumyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee u 1
HauMEHbIlIee 3HaYeHHe (PYHKIUU Ha POMEKYTKE

30 JluneliHas, KBapaTU4HAs M TPOOHO-TUHEWHAs PYHKIUU 1

31 DeMeHTapHOe UCCIeI0BaHUEe U MOCTPOEHUE rPahuKOB 3TUX 1
byHKIMI

32 DNeMEHTapHOE HUCCIIEI0OBAaHUE U ITOCTPOEHHE IPaKOB ITUX 1
byHKIHMA

33 Crenens ¢ nenslM nokasareneMm. buaom Herotona

34 Crenens ¢ nenbM nokasareneM. buaom HeroTona

35 CrenenHast GyHKIMS C HATYypaJIbHBIM M LIEJIBIM ITOKa3aTeNeM. 1
E€ cBoiicTBa 1 rpadux

36 KonTpoubnas padora: "Crenennas ¢pynkuus. Eé 1
cBoiicTBa u rpaguk"
ApudMeTHYecKH KOPEHb N-0H CTEIEeHH. 15
HppaunonajbHble ypaBHeHUs!

37 Apudmernueckuii KOpeHb HaTypaJIbHON CTEIICHH U €ro 1
CBOMCTBa

38 Apudmernueckuii KOpeHb HaTYPaJIbHON CTENIEHH U €T 1

CBOMCTBA




[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHM, COIEPIKALTIX

39 1
CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COAEPIKAIINX 1
CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COAEPIKAILIUX 1
CTENEHU U KOPHU

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

43 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI PEILICHUS 1
UppaLMOHATIBLHBIX YPaBHEHUN

44 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI PEIIECHUS 1
UppaLMOHATIBLHBIX YPaBHEHUN

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLIEHUU UPPALIMOHAIBHBIX 1
ypaBHEHUI

46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUN UPPALMOHAIBHBIX 1
YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUN UPPALMOHAIBHBIX 1
YpaBHEHUU

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLIEHUU UPPALIMOHAIBHbBIX 1
ypaBHEHUH

49 CgoiicTBa u rpaduk KOpHs n-0il cTeneHn Kak (yHKIUU 1
00paTHOM CTENEeHH ¢ HaTypaJlbHbIM [TOKa3aTeIeM

50 CaolicTBa U rpaMK KOpHSI N-Oi CTENEHU KaK (PyHKIUH 1
00paTHOM CTENEeHH ¢ HaTypaJlbHbIM [TOKa3aTeIeM

51 KonTposbHnas padora: "CsoiicTBa 1 rpaguk KOpHS n-oii 1
creneHu. UppauuonaiabHble ypapHeHus"
IToxa3arenbHas ¢pynkuus. [lokazareJbHbIe ypABHEHHSA 10

52 CTeneHb C pallMOHAIBHBIM MTOKAa3aTeNIeM U €€ CBOMCTBA 1

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1

54 CTeneHb C pallMOHAIBHBIM MTOKAa3aTesIeM U €€ CBOMCTBA 1

55 [Toxa3zatenbHast QyHKIM, €€ cBoiicTBa U rpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUYU A peLICHUS ypaBHEHHM 1

S7 Hcnonp3oBanue rpaduka GyHKIUYU AJS peLICHUS YpaBHEHHM 1

58 [loka3zarenbHble ypaBHEeHUs. OCHOBHBIE METOABI PELICHUS 1
NoKa3aTeIbHbIX YpaBHEHUN

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
NOKa3aTeIbHbIX YPaBHEHUN

60 [loka3arenbHble ypaBHEHUsI. OCHOBHBIE METO/BI PELICHUS 1

[I0Ka3aTEIIbHBIX YPaBHEHUM




KonTpoubsnas padora: "IlokaszareabHasi pyHKums.

61 1
IToxa3atenbHble ypaBHeHus "
Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue 18
ypaBHeHHs

62 Jlorapudm uucna. CoiicTBa jgorapudpma 1

63 Jlorapudwm yucna. CBoiicTBa orapugma 1

64 Jlorapudm uucna. CoiicTsa jgorapudma 1

65 JlecaTuuHbIE U HATYypaJIbHBIE JTOTapH(PMbI 1

66 JlecsaTHUuHBIC U HATYpAJIbHBIC JTOTaPHUPMBbI 1

67 [IpeobpazoBanue BEIpKEHUIA, COAECPIKAIIMX JIOTAPU(MBI 1

68 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTaPHPMBbI 1

69 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIMX JIOTAPUHMBI 1

70 Jlorapudmuueckas GyHKIMs, €€ CBONCTBA U rpaduK 1

71 Jlorapudmmueckas GpyHKIus, €€ CBOHCTBA U Tpaduk 1

72 Hcnons3oBanue rpaduka GyHKIUU AT peLICHUS YpaBHEHHIA 1

73 Hcnonp3oBanue rpaduka QyHKIMH 11 PELICHUsT YpaBHEHUH 1

74 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS 1
norapu(pMHUECKUX YpaBHEHHMA

75 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOABI PELICHUS 1
norapu(pMUUECKUX ypaBHEHHMA

76 Jlorapudpmuueckue ypaBHenusi. OCHOBHBIE METObI PEIICHHUS 1
norapu(MUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU JIOTApU(PMUIECKUX 1
ypaBHEHHIA

78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PEIICHUH JIOTapU(MUIECKIX 1
ypaBHEHUU

79 Konrpoubnas padora: "Jlorapupmudeckast pyHKums. 1
Jlorapudpmuueckue ypapHenus'
Tpuronomerpuyeckne BbIPaKeHUs U ypaBHEHUsI 22

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC YMCIIOBOTO apryMeHTa 1

82 TpuroHoMeTpuveckast OKpy>KHOCTB, ONIPEICTICHHIE 1
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMeHTa

83 TpuronomeTrpudeckas OKpyKHOCTb, OIIpe/Ie/ICHHE 1
TPUTOHOMETPHUECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa

84 OCHOBHBIE TPUTOHOMETPUUIECKUE (POPMYITBI

85 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

86 OCHOBHBIE TPUTOHOMETPUUIECKUE (POPMYITBI 1




87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUM 1

89 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1

90 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKESHUN 1

91 [Ipeobpa3oBanye TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1

92 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOI'0 apryMeHTa 1

93 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMEHTa 1

94 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUN. Y paBHEHHUE BUIA 1
COS X=a

95 PelieHne TpUroHOMETpUYECKUX YpaBHEHUH. Y paBHEHUE BUAa 1
sin x=a

96 PemieHne TpUroHOMETpUYECKUX YPAaBHEHHUN. Y paBHEHHE BUIA 1
tg x=a

97 Penienne TpUroHOMETpUUECKUX YPAaBHEHUM, CBOJAIIUXCS K 1
anredpanvdecKum

08 Penienne TpUroHOMETpUUECKUX YPABHEHUH, CBOJSAIIUXCS K 1
anreOpanvdecKuM

99 Pemienne oqHOPOAHBIX TPUTOHOMETPUIECKUX YPAaBHEHHMA

100 Penienne oqHOPOAHBIX TPUTOHOMETPUUECKUX YPAaBHEHHM

101 KonTposbHas padora: "Tpuronomerpudeckue 1
BbIpa:KeHHsl 1 TPUTOHOMeTpUYeCKHe YypaBHeHus "
IHocienoBaTe/ IbHOCTH M NPOTPEeCCHH 10

102 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS 1
[IOCJIEIOBATEIBLHOCTEM. MeTo MaTeEMaTUYECKON UHIYKIUU

103 MOHOTOHHBIE Y OTPaHUYEHHBIE MTOCIEI0BATEIbHOCTH. 1
Hcrtopus anannza 6€CKOHEYHO MaJTbIX

104 Apudmernueckas mporpeccust 1

105 ['eomeTpuueckast mporpeccus

106 BeckoneuHo yOpIBarolasi reoMeTpudecKas mporpeccus 1

107 CyMMa 0ecKOHEUHO yOBIBAIOIIEH T€OMETPUUECKON 1
IIPOrpeccCuu

108 JInHelHbI 1 SKCTOHEeHIaNbHBIN pocT. Yucio e. opmyna 1
CJIO’KHBIX TIPOIIEHTOB

109 JInHenHbIN U KCIIOHEHIMaIbHBIN pocT. Uucio e. dopmyia 1
CJIO’KHBIX TPOLIEHTOB

110 Hcnonp30BaHue Nporpeccuu il pelieHns peanbHbIX 3a1a4 1
NPUKIIAJHOTO XapaKTepa

111 KonTpoasHnas padora: "[lociienoBaTesibHOCTH H 1

nporpeccun’




HenpepsbiBHble pynkuun. IlpousBognas 20
112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB GyHKIUN 1
114 CgoiicTBa GYHKIIMIA HEMPEPBHIBHBIX HA OTPE3KE 1
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 MeTo MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1
117 Meron MHTEPBAJIOB JUIs PELLIEHUs HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIs PELLIEHUs HEPABEHCTB 1
119 [IpumMeHeHne CBOKMCTB HEMPEPHIBHBIX (DYHKIIMI JIJIs1 PEIICHUS 1
3a1au
120 [IpuMeHeHre CBOWMCTB HEMPEPHIBHBIX ()YHKIMN /IS pEIICHUS 1
3a1a4
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINUU 1
122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, GU3MUECKUNA CMBICIT MPOU3BOAHOMN 1
124 YpaBHeHUEe KacaTeNbHOU K TpapuKy HyHKINA 1
125 YpaBHeHUe KacaTeNbHOU K TpapuKy HyHKINA 1
126 [TpousBoaHBIE JIeMEHTAPHBIX (PYHKUINH 1
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIMA 1
128 [Tpon3BoiHast CyMMBI, TPOU3BEICHHSI, YACTHOTO U 1
KOMITO3UIIUH (DYHKIIHIA
129 [IpousBomHast CYyMMBI, TPOU3BEICHHSI, YACTHOTO H 1
KOMITO3HITMHU () YHKIIUHA
130 [Tpon3BoiHast CyMMBI, TPOU3BEACHHS, YACTHOTO U 1
KOMITO3HITUHU () YHKIIUHA
131 KonTpoJubnas padora: "IlpousBognas"
IHoBTOpEHUe, 00001IeHUE, CHCTEMATH3AIUA 3HAHUI 5
132 [ToBTOpEeHue, 06001IeHNE, CCTeMaTU3allls 3HAHUN: 1
"VpaBuenus"
133 [ToBTOpeHue, 00001IeHNE, CHCTEMATH3AIUs 3HAHU: 1
"®yHkuun"
134 Hrorosasi KOHTpOJIbHAsI padoTa 1
135 Hrorosasi KOHTpOJIbHAsI padoTa
136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUT
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




11 KJIACC

Ne KoimuecTBo yacos
Tema ypoka
n/n Bcero

HccaenoBanue pyHKUMH ¢ IOMOIIbLIO TPOU3BOIHOM 99
22

1 [IpumeneHne NpoN3BOIHON K UCCIETOBAHHIO (DYHKIHMIA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

9 [IpumMeneHre MPON3BOIHON K UCCIIEAOBAHHIO (PYHKINI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

3 [TpuMeHeHne NPOU3BOIHOM K MCCIeI0BaHNIO (DYHKIIMN Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

4 [TpumeneHre TPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

5 [TpumMeneHre mpON3BOIHON K UCCIIEAOBAHHIO (DYHKINIA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

5 [TpuMeHeHne NpOU3BOJHOM K MCCIeI0BaHNIO (QYHKIIMN Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

7 Haxoxaenne HanbobIIero 1 HAUMEHBILETO 3HAYCHUS 1
HENpephIBHON (YHKIIUU HA OTPE3Ke

3 Haxosxnenne HauOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs 1
HENpepbhIBHON (YHKIIUU HA OTPE3Ke

9 Haxosxnenne HauOobIero 1 HAMMEHbLIETO 3HaYEeHUs 1
HENpepbIBHON (PYHKIIMU HA OTpE3Ke

10 Haxoxaenne HanbobIIero 1 HAUMEHBILETO 3HAYCHUS 1
HENpepbhIBHON (YHKIIUU HA OTPE3Ke

11 Haxosxnenne HauOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs 1
HENpepbhIBHON (YHKIIUU HA OTPE3Ke

12 HaxoxeHre HauOobIIero 1 HAMMEHbBIIETO 3HAUYCHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3Ke

13 [TprmeHeHre TpOU3BOIHON IS HAXOXKACHUS HAWTYUILEero 1
pelIeHys B MPUKJIaHbIX 3aa4ax

14 [Ipumenenne npon3BOIHON ISl HAXOXKICHHSI HAUITYUILIErO 1
pelIeHys B MPUKJIaJHbIX 3aa4ax
[Ipumenenne npou3BOIHON ISl ONIPENIENEHHSI CKOPOCTH U

15 YCKOpEHHs Ipoliecca, 3aJaHHOTo (OpMYJIOi nin 1
rpadpukom
[IpuMeHeHne MpOU3BOIHON IS ONPEIEIEHUS CKOPOCTH U

16 YCKOPEHHS TIpoliecca, 3aIaHHOT0 (GopMyIioi uim 1

rpadpukom




17 Kommozunus ¢pyHKImi

18 Kommozurust ¢hyHKImii 1

19 Komnosunus ¢pyHkuumit

20 I'eomeTprueckue 00pa3bl ypaBHEHUN Ha KOOPIMHATHOU 1
IUIOCKOCTH

21 I'eomerpuueckue oO6pa3sl ypaBHEHUI Ha KOOPAMHATHON 1
IUIOCKOCTH

29 KonTpoJubnas padora: "HUcciaenopanne GyHKIuUii ¢ 1
MOMOIIbI) MPOU3BOTHOM"
IlepBooOpa3Hasi 1 MHTErpaJ 12

23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO IMEPBOOOPA3ZHBIX 1

24 [TepBooOpazHble neMeHTapHbIX (GyHKUMH. [IpaBuiia 1
HaXO0’KJICHUs IepBOOOPA3HBIX

o5 [lepBooOpasubie anemeHTapHbIX QyHKIMIA. [IpaBua 1
HaXO0’KJICHUs IepBOOOPA3HBIX

26 Wurerpan. ['eomeTpuueckuii cMbICa HHTETpajIa 1

97 Brruucnenue onpeaenéHHoOro MHTerpaia rno Gopmyiie 1
Herorona-Jleiioauna

28 Brrurcnenue onpenenéHHOro nHTErpaia no Gopmyse 1
Herotona-Jleitoauma

29 [TpuMeHeHne MHTETrpaa A HAXOXKACHUS IUTomaiei 1
IUIOCKUX QUTyp

30 [TpuMeHeHHe UHTETrpaia A1 HaX0XKACHUS 00bEMOB 1
reOMETPUYECKUX Tel

31 [Ipumeps! pemennii quddepeHnaIbHbIX YpaBHEHHUM

32 [Tpumeps! perieHnit quddepeHnaIbHbIX YpaBHEHUN 1

33 MaremaTnueckoe MOJEIMPOBAHUE PEAIbHBIX MTPOLIECCOB C 1
NOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

34 Kourpoabnas padora: "IlepBoodpa3Has u unterpan" 1
I'paduku TpuronoMerpuyecKux (pyHKIUi. 14
Tpuronomerpnyeckue HepaBeHCTBA

35 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu 1

36 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu 1

38 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

39 Tpuronomerpudeckne GyHKIINHU, UX CBOMCTBA U rpaduKu 1

40 OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C 1
HOMOILBIO TPUTOHOMETPUYECKOM OKPYKHOCTH

41 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1




[IOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

OT160p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C

42 IOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH 1

43 OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
[IOMOUIbIO0 TPUTOHOMETPUYECKON OKPYHKHOCTHU

44 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

46 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1
KonTpoubnas padora: "I'paduxku

48 TpUuronoMerpuyeckux ¢pynkumii. Tpuronomerpuyeckue 1
HepaBeHCTBa'
HppannonaibHble, NOKa3aTeJbHbIE H 24
Jorapugmuyeckue HepaBeHCTBA

49 OCHOBHBIE METO/IbI pEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METO/Ibl PELLICHNUS T0KA3aTEIbHbIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI pEIIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1

52 OcCHOBHBIE METO/Ibl PELLICHNUS T0KA3aTEIbHbIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pelIeHUs JJorapu(pMUIECKUX 1
HEPaBEHCTB

54 OcHOBHBIE METO/IbI PEILLIEHUs JTOrapu(PMUIECKUX 1
HEPaBEHCTB

55 OcHOBHBIE METO/IbI PEILLIEHUs JTOrapu(PMUUIECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI peIIeHUs JIorapu(HPMUIECKUX 1
HEPaBEHCTB

57 OCHOBHBIEC METO/IbI PEIICHUS HPPAITMOHATBHBIX 1
HEPABEHCTB

58 OCHOBHBIEC METO/IBI PEIIEHUS] HPPAITUOHATBHBIX 1
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS] UPPALTTOHATBHBIX 1
HEPaBEHCTB

60 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITUOHATBHBIX 1
HEPABEHCTB

61 I'paduueckue MeToIbl pelIeHHs HPPALIMOHATIBHBIX 1
ypaBHEHUU

62 I'paduueckue MeTobl pelIeHHs HPPALIMOHAIBHBIX 1
YpaBHEHUN

63 I'paduueckue MeTo bl peLIeHNs TOKA3aTEIbHbBIX 1

ypaBHEHUH




I'paduueckue MeToaBI pemeHus OKa3aTeIbHBIX

64 1
HEPaBEHCTB

65 I'paduueckue MeTo bl peLIeHUs JTOrapuPMUUECKIX 1
ypaBHEHUH

66 I'paduueckue MeTOIBI pEeICHUS JTOTaPHPMHUUECKIX 1
HEPaBEHCTB

67 I'padmueckue MeTOIBI peICHUS JTOTapHUPMHUUECKIX 1
HEPaBEHCTB

68 I'paduueckue MeTObl pEeLICHUs IOKA3aTENbHbIX U 1
JOrapu(pMHUUECKUX ypaBHEHUN

69 I'padmaeckne METOBI peIICHHS TOKA3aTEeIbHBIX U 1
Jorapu(pMHUUECKUX ypaBHEHUH

70 I'padmaeckue MeTOIBI peICHHS MTOKA3aTEeIbHBIX U 1
norapupMHUECKUX HEPABEHCTB

71 I'paduueckue MeTO bl PELICHUs IOKA3aTeNbHbIX U 1
J0rapupMHUECKUX HEPABEHCTB

7 KonTposbHnas padora: "UppannonaabHble, 1
MoKa3areJbHbIE U JJorapudMuiecKue HepaBeHcTna'
KomniekcHble yncia 10
KommnnekcHsble uncna. Anredpandeckas u

73 TpUTrOHOMETpHUUECKast (POPMBI 3aMUCH KOMITJIEKCHOTO 1
qucia
KommnekcHeie yncna. AnreOpanueckas u

74 TPUTOHOMETpHUEcKas (POPMbI 3aMTUCU KOMILIEKCHOTO 1
qucia

75 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMUA YUCITaMHU 1

76 Apudmerndeckre onepanuy ¢ KOMIJICKCHBIMU YU CIaMH

77 N300paskeHne KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHON 1
TUTOCKOCTH

78 N300paskeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHON 1
TUTOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii creneHu u3 KOMILJIEKCHOTO 1
qucia

80 ®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMIUIEKCHOTO 1
qrcia

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEN JUIsl peIeHHs 1
(U3NUECKUX U TEOMETPUUYECKHUX 3aj1a4

82 KonTpoubnas padora: "KommiiexkcHbie yncia' 1
HarypaabHble U 1eJible Yncia 10

83 Harypasnbnble u niensie yucia 1




84

Harypanbnsle u niensie yucna

85 [IpumeHeHne MPU3HAKOB JACTUMOCTH IEIBIX YHCEIT 1

86 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX YUCEI

87 [IpruMmeHeHue npu3HaKoB AETUMOCTH 1enblx yncen: HOJ u 1
HOK

88 [Ipumenenue npuszHakoB AenuMocTy nensix yucen: HOJ u 1
HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH IENIBIX YHCEIT: 1
OCTaTKH 110 MOJTYJTIO

90 [IpuMeHeHne MPU3HAKOB ACTIUMOCTH IEIbIX YHCEIT: 1
OCTaTKH 110 MOJYJIIO

01 [IpumeHeHre TPU3HAKOB JACTUMOCTH IEJIBIX YHCEIT: 1
anropuT™ EBKIMIA U1 pelIeHus 3aa4 B MEJIbIX Yhciax

92 KonTposbHas pa6ora: "Teopus ueianix uncen" 1
CucreMbl pallHOHAIbHBIX, HPPANMOHAIBHBIX 12
NMOKA3aTeJbHbIX U JIOTapu(pMUYecKUX ypaBHeHUit

93 Cucrtema ¥ COBOKYITHOCTh yYpaBHEHUH. PaBHOCHIIbHBIE 1
CHUCTEMBI M CUCTEMBI-CJICICTBUS

94 CucremMa ¥ COBOKYIMHOCTh ypaBHEeHH. PaBHOCUIIbHbBIE 1
CHCTEMBI M CUCTEMBI-CJICICTBUS

95 OcCHOBHBIE METOJIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
palroHaIbHBIX YPAaBHEHUM

9 OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1
UPPAIMOHATEHBIX YPABHCHHMA

97 OCHOBHBIE METOJIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
MOKa3aTeNbHBIX YpaBHEHUN

08 OcCHOBHBIE METOJIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
MOKa3aTeNbHBIX YpaBHEHUN

99 OCHOBHBIE METObI PEIICHUS CUCTEM U COBOKYITHOCTEU 1
norapu(MHUUECKUX YpaBHEHUN

100 OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U COBOKYITHOCTEH 1
norapupMHUECKUX YpaBHEHHHA
[IpumMeHeHne CUCTEM K PEIICHHIO MaTeMaTHIeCKUX 3a/1ad U

101 3a/1a4 U3 pa3IUnIHbIX 00JIaCTel HAYKU U peaTbHOM KU3HHU, 1
WHTEPIPETAINS TOTYICHHBIX PE3yIbTaTOB
[TpMeHEeHHEe CUCTEM K PEIICHHIO MATEeMaTHICCKUX 3a]1a4 U

102 3aj1a4d M3 pa3IMYHBIX 00J1acTel HAYKU U peabHOM JKU3HH, 1
WHTEPIPETAINS TOTYICHHBIX PE3yIbTaTOB

103 [IpuMeHeHne HepaBEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 1

3a/1a4 ¥ 3374 U3 Pa3IMIHBIX 001acTe HAYKH U peaTbHOM




JKU3HH, UHTCPIIPETAlMA ITOJTYYCHHBIX PC3YJIbTATOB

KonTpoasHnas padora: "CucreMbl pAlMOHAJIbHBIX,

104 HPPAUMOHAJIBHBIX MOKA3aTeJbHBIX H 1
Jorapu(pMuuecKux ypapuenuii'
3agauu ¢ napamerpamMu 16

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1

106 PanmoHansHbIC HEpABEHCTBA C TapaMeTpaMU

107 PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU

108 HppanmonansHble ypaBHEHHUS, HEPABEHCTBA C 1
napaMeTpamu

109 HppannoHalibHbIE CHCTEMBI ¢ TTapaMeTpaMH 1

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C 1
napaMeTpamMu

113 Jlorapudmudeckne CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuroHomeTprudeckue ypaBHEHMs C apaMeTpaMHu 1

115 TpuronomeTprueckrue HEPABEHCTBA C TTapaMeTPaMH 1

116 TpuroHomeTpruuecKue CUCTEMBI € ITapaMeTpamMu 1
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX MOJIeNei

117 peanbHBIX CUTYALMI C TOMOIIBIO YPABHEHUH C 1
napaMeTpamu
[TocTpoeHwme 1 UCCIIeIOBaHNE MATEMATHICCKIX MOJICIICH

118 peaNbHBIX CUTYALMI C MOMOIIBIO CUCTEM YPABHEHUN C 1
napaMeTpamu
[TocTpoeHwme u UCCiIeIOBaHHE MaTEMATHIECKIX MOJIEIICH

119 pEATBHBIX CUTYalMil C TOMOIIBIO CUCTEM YPaBHEHUH C 1
napaMeTpamMu

120 KonTpoabHasi pa6ora: "3axaum ¢ napamerpamu' 1
IHoBTOpEHue, 00001IeHNE, CHCTEMATH3 AU 3HAHUI 16

121 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3allsI 3HAHUM: 1
"VpaBHenus"

122 [ToBTOpeHnue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA: 1
"VpaBuenus"

123 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIsI 3HAHUN: 1
"VpaBuenus. Cuctemsl ypaBHeHUN"

124 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3alIHsI 3HAHUM: 1
"Hepasencrna"

125 [ToBTOpEeHue, 06001IeHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1

"HepaBenctaa"




[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIMS 3HAHUHA:

126 "HepaBencrpa" !

127 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"[IponsBoaHas u e€ npumMeHenue"

128 [ToBTOpEeHUe, 06001ICHNE, CHCTEeMAaTU3allNs 3HAHUNA: 1
"[IponsBoaHas u e€ npumeHenue"

129 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"ITponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"HuTerpan u ero npuMeHeHue"
[ToBTOpEeHUe, 06001ICHNE, CHCTEMAaTU3AINS 3SHAHUNA

131 IRp— 1
[ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3aINS 3HAHUINA:

132 IRp— 1
[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUH:

133 I 1

134 HUrorosasi koHTpoJIbHaAsI padoTa

135 HTorosasi KOHTpPOJIbLHAsSI padoTa

136 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUsl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




