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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TIPOTpaMMe cpeaHero oOmiero obpa3oBaHws,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTOopas (OpMYIUPYyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSMHU aireOpbl M MaTEMaTHUYECKOTO aHalih3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPXKIEHHUS C TTOMOIIBI0O UHAYKIIUU U PACCYXKIaTh JNEAYKTUBHO, UCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEATUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpPIpETAlUX  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyromed MpOoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ysIbTar.

B ocHoBe MeToanku oOydeHust anreOpe U HayajlaM MaTeMaTUYECKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO0 Kypca « Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATeIbHO-METOauYecKkue JmHuu: «Yucna u
BbIUUCTIEHUSD», «DyHKIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa ©  Joruka». Bce ocHoBHbIE
COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOyueHusl Ha YpOBHE CpETHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENIEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3zieiaMu. J[aHHbIN yaeOHbIi
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEeOuHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKHMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jioruka u apyrue. [1o
Mepe TOro KaK 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
amnmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJyYEeHHBIE TPH H3YYCHHH Y4eOHOTO Kypca, Ui PEIICHHS CaMOCTOSTENBHO
c(opMyITUPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH



UCCIIeN0OBaHNM (DYHKIMI C TIOMOIIBIO TTPOU3BOAHOM, TP PEIICHUH TPUKIATHBIX
3a/1a4y M 3a7a49 Ha HAXOXKJCHUE HAMOOBINX W HAUMEHBITUX 3HAYCHUN (PYHKITUU.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHUIA,
COZIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT AajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3GPpeKTuBHbIC
WHCTPYMEHTBl I pEUICHUs MPAKTHYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopepkarenbHo-MeToauYecKass JUHUS «DyHKIMM U TpaQuKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensieTcss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJiaMH 3aBUCUMOCTU MEKITY
pa3IMYHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKAY BEIMYMHAMHU B PA3IMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Hadana mMaTeMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAQYCHUS, BBIYUCIATH IUIOMAau (uryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH U
YCKOpeHHUsl TmpolueccoB. JlaHHasi coaepKaTeiabHas JMHUSA OTKPBHIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJIeJIed pPealbHbIX CUTYyalluu,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-IOTHIECKOTO M KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronInecs y3HatOT O BBIIAFOIIMXCS



pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HAaykd, U 00 HX
aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeil U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUIlbl 2X2, €ro FTEOMETPUUYECKUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHBIe (QYHKIHH.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHas QyHKIMS ¢ HATypaldbHBIM U LIEJIBIM TOKa3zareneM. E€ cBoiicTBa U
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK GyHKIMUK OOpaTHOM CTENEHU
C HATypaJIbHBIM MOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKINOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOLECCaX U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKOon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
MPUKIIATHOTO XapakTepa.



HemnpepsiBHBIE (QYHKIIMM W WX CBOWCTBA. TOuykm pa3phiBa. ACHUMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

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

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHHs] PU3NUECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEJbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 U1 33/1a4 U3 pa3’IMuHbIX 00JacTell HAYKU U peabHOM KU3HHU, UHTEPIPETaIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WuTerpan. ['eomeTpryeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne MHTErpaja s HAXOXKICHHS IUIOIAJeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATHIECKIX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTHSIX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIXKCHUN HAYKU U ACSATEIbHOCTHIO Y4EHOT0, 0CO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GU3NYECKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeICIICHHS TIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHUBOpEYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTLHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEAMETHBIE PE3yJIbTaThl TI0 OTACJIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUN;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATUAMH: APKCUHYC, APKKOCUHYC M apKTAHI€HC YMCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEICIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU [JJIs MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

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

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

DOyHKUMHA U TPaPuKu:

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

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW Kak (PYHKIUH OOpaTHOM CTENEHu C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJB30BATh MX TpaQUKHA IJIs PEIICHHS
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lady U3 JPYrHMX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruecKasi Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUU JIsi PEIIEeHUs pealbHbIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

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

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

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
ypaBHEHUS U HEPABEHCTBA.

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

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH OHATUSAMU: HATYPAIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMUA H
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jgorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

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

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeaeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnuna;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
N Koan4yecTBO 4acoB
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero
padoThI padoThbI

1 [[MHuOkecTBO, onepariiy HajJi MHOXKECTBAMHU 1
1 UX CBOMCTBA

2 Juarpammsbl Diinepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
arrapara Jijis penieHus 3aj1a4
Panmonansubie unciaa. OOBIKHOBEHHBIC U

4 JECSITHYHBIC POOH, TTPOIIEHTHI, OECKOHCUHBIC 1
MepUOANYECKHE 1podu
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U

5 JeCSITUUHBIE TPOOH, IPOLIEHTHI, OECKOHEUHBIE 1
MePUONYECKHE Ipodu

5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIaaHbIX 3a7a4

; [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust TPUKIAAHBIX 3a7a9

8 JleficTBUTENIBbHBIEC YKCIIa. PalioHaabHBIE U 1
HppaIMOHAIIbHBIE YHCIIa

9 Apudmerndeckre onepanuu ¢ 1
JCHCTBUTEIHHLIMU YK CIaMU

10 Mopaynp A€MCTBUTEIBHOTO YHUCIIA U ET0O 1

CBOWCTBA




11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYTJICHUS, IPUKHJIKA U OLIEHKA pe3yIbTaTa
BBIYHCIICHUM

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEpPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenmenne MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

16

MHorouieHs! ¢ 1eabMi K03PPUITUEHTaMH.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
Ir€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

20

21

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

23

24

25

Perrenue npukiagHbIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontposbnas padota: "PanronansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHECHUN"

DyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH.
Bzaumno obpatusie pynkun. Kommnosumus
byHKIUH

26

I'padux pyHkmu. DeMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

28

29

OO6nacTh onpeneaeHusl © MHOXKECTBO
3HaueHui Qynkuun. Hymu pyHKmm.
[IpomeKyTKH 3HAK OCTOSTHCTBA

YéETHble ¥ HeYETHBIE PYHKITHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITMH

MakcumMyMbl U MUHUMYMBI () YHKITUH.
HauOonpiiee n HauMeHbllee 3HAYCHNUE
(GYHKITUN Ha IPOMEKYTKE

30

Jluneiinas, kBaapaTuyHas u JpoOHO-
JTuHeHas pyHKIUN

31

32

DneMeHTapHOE HCCcieI0BaHuEe U TOCTPOEHUE
rpadukoB 3TuX QyHKUNN
DneMeHTapHOE UccieI0BaHuEe U OCTPOEHUE
rpaduKoB 3TUX HYHKLIUI




CreneHsn C LEIBIM IT0Ka3aTeaeM. buHoM

33 HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona

35 CrenenHast GyHKIIUS C HATypalIbHBIM U
1enbIM nokazateneM. E€ cBoiicTBa u rpadux

36 Kontponsnas pabdora: "Crenennast QyHKIIHS.
E€ croiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypatbHOU
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIeprKallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
coJieprKalluX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/Ibl pEeIIeHUs HPPALlMOHATBHBIX
ypaBHEHUH
WppanmonansHble ypaBHeHN. OCHOBHbIE

43 METO/Ibl PEeIIeHUs UPPALMOHATBHBIX
YpaBHEHUI
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

44 METO/Ibl PELIECHUS NPPALMOHAIBHBIX

YpaBHEHUI




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU

4 UppalMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE TIEpEXObl B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU
UppalMOHATIBHBIX YpaBHEHUI
CoiicTBa U rpaduK KOpHS N-0i CTETIEHU KaK

49 (GYHKIIUU 00paTHOM CTENEHU C HATYypATbHBIM
[I0Ka3areieM
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETEHU KaK

50 GyHKIIUM 00paTHOM CTENEHU C HaTypaTbHBIM
[I0Ka3aresieM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpH# N-oi crenenu. MppannoHaibHble
ypaBHeHus"

59 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

53 CreneHb ¢ pallMOHaJIbHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115

peuieHus: ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIMM 115

57 . 1
peleHys ypaBHEHHH
ITokazarenbHble ypaBHEeHUSA. OCHOBHbIE

58 ’ 1
METOBI pPEIICHUS IOKa3aTEIbHBIX YPAaBHEHUI

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METO/bI PeIIEHUs T0Ka3aTeJIbHBIX YPaBHEHUI

60 ITokazarenbHble ypaBHEHUSA. OCHOBHbIE 1
METO/Ibl PEIIEHUS I0Ka3aTeIbHbIX YPAaBHEHUI

61 KonTponbnas padora: "[lokazarenbHas 1

kuus. [lokasarenpHble ypaBHEHNUA"
VH

62 Jlorapudm uucna. CpoiicTBa orapudpma 1

63 Jlorapudm uucna. CoiicTa jorapugpma 1

64 Jlorapudm uucna. CpoiicTBa orapudpma 1

65 JlecATUYHBIC U HATYypAJIbHBIE JTOTapH (MBI 1

66 JlecsiTuuHBIE U HATYpaJIbHBIE TOTapUPMBI 1

67 [IpeoOpa3oBanHue BbIpaXeHHH, CoepIKaLIX 1
Jorapupmbl

68 [TpeoOpazoBanme BhIpaXXEHUN, CONEPKAIIIX 1
Jorapu@msl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapupmbl

70 Jlorapudmuueckas Qpynkuus, e€ cBolicTBa U 1
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMM 115 1

pelIeHns] ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIMM 115

73
pelieHus ypaBHEHU N
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

74 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/bI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
norapu()MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu)MUIECKUX ypaBHECHUI

79 KontponbHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHenus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

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

84 orpezieNIeHue TPUTOHOMETPUIECKHIX

(GYHKIUI YKCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 onpe/ielIeHUE TPUTOHOMETPUUECKHIX 1
(bYHKIHMIA YHMCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHUE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

01 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPAKCHUI

92 [TpeoOpa3oBanue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

94 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1

95 Pemenne TpUroHoMEeTpUYECKUX ypaBHEHUI 1

96 Pemrenne TpUroHOMETPHUECKUX YpaBHEHHUN 1

97 Pemenne TpUroHoMEeTpUYECKUX ypaBHEHUI 1

98 Pemrenne TpUroHOMETPHUECKUX YpaBHEHHUN 1

99 Pemenne TpUroHoMEeTpUYECKUX ypaBHEHUI 1

100 Pemrenne TpUroHOMETPHUECKUX YpaBHEHHUN 1
KonrtponbHas pabora:

101 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U 1

TPUTOHOMETPUYECKHE ypaBHEHNA"




ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHus

102 ocjieqoBareapHocTeil. MeTox
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYECHHBIC

103 moclie0BaTeIbHOCTH. VicTopus aHanm3a
0ECKOHEUHO MaJIbIX

104 Apudmerndeckast Iporpeccus

105 I'eomerpuueckas nmporpeccus

106 BeckoneuHo yObIBaromasi reOMeTpUIecKas
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIOHEHIMAIIbHBIA POCT.
Hucno e. DopMyra CI0KHBIX POLEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Hucno e. DopMyna CIOKHBIX TPOLEHTOB

110 Vcnonb30BaHue NPOrpeccuu JJis peLieHus
peanbHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBarensHocTu
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH

114 CaoiicTBa QyHKIIHMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (DyHKIMI HETIPEpPHIBHBIX HA
OTpE3Ke

116 Meroa MHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB




117

MeTOI[ HWHTCPBAJIOB JIA pCIICHUS HCPABCHCTB

118 Metoa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 petieHus 3a1a4y

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUIMN 1715 pelieHus 3a1aq

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH

122 Ornpenenenne, reOMETPUYECKUN CMBICTT
MPOU3BOAHOMN

123 Onpenenenue, GU3NYECKUN CMBICIT
MPOU3BOAHOMN

124 YpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

126 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLINH

127 ITpon3BoiHbIE ANIEMEHTAPHBIX (PYHKIUN

128 [Tpou3BoaHast CYMMBI, POU3BEICHHS,
9aCTHOTO ¥ KOMITO3UIIMH (YHKIIUH

129 ITpon3BosiHast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKINH

130 [Tpou3BoaHast CYMMBI, POU3BEICHHS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIHH

131 Kontponbnas padota: "[IpousBognas”

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus"




133 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 Hrorosas KOHTpOJIbHASA paboTa
135 HroroBas koHTpobHas paboTa
136 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3 AU 1
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



11 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero
padoThI padoThI

1 [IpumeneHre mpon3BOIHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

5 [TpuMeHeHne NPOU3BOJHOM K MCCIIEI0OBAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI

3 [IpumMeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

4 [IpumeHeHre TPON3BOIHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

5 [TpuMeHeHre NPOU3BOJHOM K MCCIIEIOBAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

6 [TpumeHeHwe TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO

7 3Hau€HUs HENPEPHIBHON PYHKIINK Ha 1
OTpe3Ke
HaxosxneHne HauOoJbIIero 1 HAMMEHBLIETO

8 3Ha4YeHUs HeNPEePbIBHON (QyHKIMH Ha 1
OTpe3Ke
Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO

9 3Ha4YeHUs HeNPEPbIBHON (QYyHKIIMH Ha 1

OTPEC3KE




10

Haxoxaenrne HanOOIbIIero U HAMMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKLINU Ha
OTpe3Ke

11

Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO
3HAYCHUs HETPEPhIBHON (PYHKIIMH Ha
OTpE3Ke

12

13

14

Haxoxxnenue HauOoJbIIero 1 HAUMEHBLIETO
3HA4YCHUS HETPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

HpI/IMeHeHI/IC HpOHSBO,I[HOﬁ JJI HAXOXKACHU S
HAWJIyqiero pelICHUA B IIPUKIIAJAHBIX
3aJadax

HpI/IMeHeHI/IC HpOI/I3B0)IHOI7[ JJIA HAXOXKACHU A
HAWJIyqIero pelICHUA B IIPUKIIAAHBIX
3aJadax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIETICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoi UITn
rpaduKom

16

IIpumeneHnne npou3BOIHON IS
OTIpEIETICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduKom

17
18

Komnosumus ¢pyHkumii

Komnosunus ¢pyHkuumit

19

20

Komnosumus ¢pyHkumii

I'eomerpuueckue o6pa3bl ypaBHEHHH Ha
KOOpPJMHATHOM INIOCKOCTH




I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha

21 KOOPJMHATHOM TJIOCKOCTH

29 KonTtponsHas pabdora: "Mccnenoanue
(GyHKUINH C TOMOIIBIO TPOU3BOIHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBoOOpa3HbIe dNIEMEHTAPHBIX (HYHKITUH.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe 3NIeMEHTAPHBIX (HYHKITUH.
[IpaBuna Hax0XIEHHS IEPBOOOPA3HBIX

26 Nurterpan. ['eomeTpudeckuii CMbICT
UHTETpaia

7 Brruucnenue onpenenéHHoro MHTerpaia 1o
dopmyne Hetorona-JIeiibnuia

28 Brruucnenue onpenenéHHoro HHTerpaia 1o
dbopmyne Herotona-Jleitoauia

29 [TpuMmeHeHne uHTerpana g HaXOXKACHUS
IUIoINaAeH IIOCKUX GUryp

30 [IpumeneHne nHTETpaia 1k HaXOKICHUS
00BEMOB r€eOMETPUYECKHX TEI

31 [Tpumeps pemienuit AuddepeHnnaIbHbIX
ypaBHEHU I

39 [Ipumeps! pemenuii AuddepeHnnaIbHbIX
yYpaBHEHUN
MareMaTH4ecKoe MOJISITUPOBAHUE PEATbHBIX

33 MIPOIIECCOB ¢ TTOMOIIBIO AU(PepEeHIINATHHBIX

YpaBHEHUU




KonTtponsHas padora: "[lepBooOpazHas u

34 \ 1
UHTErpal

35 Tpuronomerpudeckue GyHKINHU, UX 1
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX 1
CBOMCTBA U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX 1
CBOMCTBA U rpaduKu

38 Tpuronomerpudeckue GyHKINHU, HX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckue GyHKLINU, UX 1
CBOMCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHHUH C IOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpuUECKNX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1




KonTtponsnas pabdora: "I'paduku

48 TPUTOHOMETPUYCCKUX (DYHKITAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeJIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOIbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABCHCTB

53 OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMUUECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS
norapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIICHUS
UppaIlMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS
HUppAIMOHATFHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
UppaIMOHATIFHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS

HppanuoOHaJIbHbIX HCPABCHCTB




I'paduueckue MeTo Bl pemeHus

61 UppaLMOHATIBHBIX YPaBHEHUN

62 I'paduueckue MeTO Bl pelICHUS
UpPpaMOHATILHBIX YPaBHEHUN

63 I'paduueckue MeTObl pelIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue MeTO Bl pelIeHUS
IIOKa3aTeIbHbIX HEPABEHCTB

65 I'paduaeckue MeTO Bl pemIeHHUS
norapu(pMHUECKUX YpaBHEHHMA

66 I'paduueckue MeTobl pelIeHus
J0rapupMHUECKUX HEPABEHCTB

67 I'paduaeckne MeTO Bl pemeHHus
norapu(pMHUECKUX HEPABEHCTB
I'paduaeckue MeTO Bl pemeHHuS

68 MIOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue MeTObI perIeHus

69 NOKa3aTeIbHbIX U JIOTapu(pMUIECKUX
ypaBHEHU I
I'paduueckue MeTOIbI pelIeHus

70 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
['padrueckue METO B! peIIeHUS

71 MOKa3aTeNbHBIX U JIOrapu(OMUYECKUX

HCPAaBCHCTB




KonTtponbHas pabdora: "MppanuonanbHele,

72 MOKa3aTeNIbHBIC U JIOTapU(PMUUECKHE
HepaBeHCTBA"
KommuiekcHbie uncna. Anredpandeckas u

73 TpUroHOMETpHUUecKasi (pOpMBI 3arucu
KOMILJIEKCHOTO YHCIIa
KomruiekcHbie uncia. Anredpandeckas u

74 TpUroHOMETpHUUecKasi (pOpMBI 3arucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU

76 Apudmerndeckre onepamum ¢
KOMILJICKCHBIMHU YUCIIAMU

77 N306pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOM IIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMITJIEKCHOTO YHCIIa
[TprMeHeHNne KOMITJIEKCHBIX YHCEN JUIs

81 peteHns (PU3NYECKUX U FeOMETPHUECKUX
3a1a4

82 KonTponbhas pabota: "KommiekcHbie
quciaa'

83 HarypanbHble 1 1iebIe Yncia

84 Harypanbhbie u nemnsie ynucia




HpI/IMeHeHI/Ie IPHU3HAKOB JCJIMUMOCTHU LECJIBIX

85
yucel

86 [IpumeHeHre MPU3HAKOB AETUMOCTH IIEITBIX
yucel

87 [TpumeHeHne TPU3HAKOB AETUMOCTH IIEJIbIX
yucen: HOJl u HOK

88 [IpumeHeHre MPU3HAKOB AETUMOCTH IIEITBIX
yucen: HOJL u HOK

89 [IpumeHeHHEe TPU3HAKOB JICTUMOCTH IIEITBIX
YHCEeJI: OCTaTKU 10 MOJYJIIO

90 [TpumeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
YHCell: OCTaTKH [0 MOYJIIO
[IpumeHeHHe TPU3HAKOB JICTUMOCTH IIEITBIX

91 YuCell: AropuT™ EBKIIMIA 1T pereHus
3a/1a4 B LIETIBIX YKCIaX

92 Kontponbnas padota: "Teopust menbix
yucen"
CucreMa 1 COBOKYMHOCTh ypaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIeICTBUS
CucreMa 1 COBOKYMHOCTh ypaBHEHUH.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAaJIbHBIX YPAaBHEHUM
OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U

96 COBOKYITHOCTEH MpPPalMOHATBHBIX

ypaBHEHUH




97 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUN

08 OcCHOBHBIC MCTOJbI pCICHUA CUCTCM U

COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHECHUI

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU M

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUN

[IpuMeHeHne cUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

101 pa3an4YHbIX 00JacTel HayKH U pealbHOM
JKU3HU, UHTEPIIPETALUs OTy4YEeHHBIX
pe3yIbTaTOB

[IpuMeHeHne CUCTEM K PEIEHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 pa3InYHbIX 001acTe HAYKU U peaslbHOM
KHU3HU, UHTEPIpETaLUs MOTYyYeHHBIX
pe3yibTaToB

[TpumMeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

103 pa3InYHbIX 001acTe HAYKU U peaslbHOM
KHU3HHU, HHTEPIPETaLUs MOTYyIeHHBIX
pe3yibTaToB

Kontponbnas pabdota: "Cuctemsr
104 paluoOHaJIbHBIX, UPpPALlUOHATIBHBIX
MOKA3aTeNbHBIX U Jorapu(PMUIECKUX

ypaBHEHHH"




105

PaunonansHbIe ypaBHEHUS C TapaMeTpaMu

106 PanmoHansHbIC HEpABEHCTBA C TapaMeTpaMU

107 PanyonanbHbIE CUCTEMBI € ITApaMETPAMU

108 WppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C TmapaMeTpaMu

109 HppanrioHanbHbIE CUCTEMBI € TTapaMeTpamMu

110 [loxa3aTenpHbIC YpaBHEHUS, HEPABEHCTBA C
napaMeTpamMu

111 IToxazaTenbHBIC CHCTEMBI C TTApAMETPAMHU

112 Jlorapudmuueckre ypaBHEHUs, HCPABEHCTBA
C mapameTpaMu

113 Jlorapugmmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 TpuronomeTpuyecKkue ypaBHEHHUS C
napaMeTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C
napaMeTpamMu

116 TpuUroHoMeTpUYECKHUE CUCTEMBI C
napaMeTpamMu
[TocTpoenue u uccieoBanue

117 MaTeMaTHUYECKUX MOJIENeN peaTbHbIX
CUTYalUH C IOMOILBIO YPAaBHEHUH C
napaMeTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTHYECKUX MOJIENIeH peaTbHbIX
CUTYaIlUi C OMOIIBIO CUCTEM YPaBHEHHH ¢
napaMeTpamu

119 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX Moneneﬁ PCAIBHBIX




CUTYallMi C IOMOLIBIO CUCTEM YPAaBHEHUH C
napaMeTpamu

KonTtponpHas pabdora: "3anaun ¢

120 "
napameTpamu

121 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IICHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHuii: "YpaBHeHus. CucremMsl ypaBHeHUN"

124 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrtna"

126 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrtna"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpEeHnue, 060061IeHNE, cCUCTEeMaTH3alus
3Hanuii: "lIpousBoaHas u e€ npumeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3Hanuii: "l[IpousBoaHas u e€ npumeHeHue"

130 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "MHTErpan u ero npumeHeHue"

131 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH
3HaHui: "OyHKun"

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

3HaHui: "OyHKun"




[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUS

133 - 1
3HaHui: "OyHKIUN"
134 Wrorosas KoHTpoJbHAS paboTa
135 HroroBast koHTpoIbHAs paboTa
136 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10






YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






