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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydarolIuecs OBJIaJIeBaIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYeT CBOHU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

VYyebHblli Kypc anreOpsl M Havyajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOILIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsSl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMU aireOpbl M MaTEMaTHUYECKOTO aHalih3a pPa3BUBAECT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKICHUS C MOMOUIBI0O MHAYKIIMU U PaCCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIPETAllUh  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JEATEIIbHOCTH, TpeOyromeld MNpOoAOIKUTEIbHON  KOHIICHTpPAIllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

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

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTHYE€CKOTro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauaa



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIAACBalOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY 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.

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



UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIAJIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3aad U3 APYruxX y4eOHBIX
IIPEIMETOB U PEAIBHON XU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTUHUN HAIleJIeH Ha pa3BUTHE YMEHHI
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHoil. Ero mzyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTpakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIOUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJI BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUUECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO 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€MaTHYECKOTr0 MOJEIUPOBAHUS, KOTOPbIE NPU3BaHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQXX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaT€pHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NPUKIAIHbIX 3aaad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OecKkOHEeUHblE Iepuoandeckue Apodu. [lpumeHenue apoOell W MPOUEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMu € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENLHOTO YKcia U ero cBoiicTBa. [IpubnmkEHHbIC BRIUMCIICHUS, MTpaBUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHMN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOJXOAIIEeH (OPMBI 3aIIMCH IEUCTBUTEIBHBIX YNUCEN ISl PELLICHUS TPAKTUUYECKUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YMCIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS M ypaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOTO4YICHbl OT OJHOW MNEpEeMEHHOMW. JleneHnue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppauroHansHble YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKAa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YPaBHEHUS. OcCHOBHBIE METO/BI peleHus
Jorapu(pMHUECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpuupl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHIL U OIPEIETUTENCH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amgaHus (QyHkiuu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM U LIENbIM NoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs IIOCJIeqOoBaTeIbHOCTEH. MeTox
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpHUUEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIOHEHIMAIBHBINA pOoCT. Yucio e. Popmyiia ClI0KHbIX



MpOUEHTOB. VCronp30BaHWE MPOrpeccHM Ui PEUIEHUS pPEaNbHbIX 3a7a4
MPUKIAJHOTO XapaKTEepa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHoOkeCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AECIUMOCTH IIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMa EBkinuaa 1js penieHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHUCTEM UM  HEPaBEHCTB K  PEILICHUIO
MaTEeMaTHUYECKUX 3aJad M 3aJad U3 pa3luyHbIX o0JacTell HayKh M peajbHOU
JKA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABI pElICHHs YpaBHEHMU W HepaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajam3a

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEro pElIEHUs B
NPUKIIAIHBIX 3a/1adax, I ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI  AU(depeHIInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YUYaOIIEeTrocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IOpoLEeAyp TpaxAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH U JAPYroe), yMEHHue
B3aHUMOJICMCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHHE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C IPAKTUYECKUM
IIPUMEHCHUEM JOCTHKCHUW HAYKH U JIESITEIBbHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAsg ASCTETUKY MAaTEMaTHYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyKIACHHUMN, BOCIPUUMUYHNBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3J10pOBOTo U 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOM JESITEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HAaHWE IICHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD



Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMY  OOpa3OBaHHUIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTEeMaTHYeCKOH HayKd Kak cgepbl YeIOBEUYECKOW JESITEIIBHOCTH, ITaroB ¢
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KakK CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JICATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUU,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMymupoBaTh U  NPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEOBATENbCKUIA HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00bEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00OBEKTaMHU, BICHUSMH, MPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKKe BBIBUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh HHQPOPMAIMIO PA3TUYHBIX BHUIOB M
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO MO3UILUNA, B KOPPEKTHOU (popme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJ€Th HABBIKAMHM  TO3HABATENBHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUU 3aJ1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa IEIH B YCIOBHUAM, OOBSICHATH PUIHHBI
JOCTIDKCHHSI UM HETOCTHIKCHUS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOU
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYXAAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBINIOJHATH CBOKO 4YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICAd TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:



Yuciia 1 BBIYMCICHHUSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TPOIEHTHI, HWPPALMOHAIFHOE YHCIO, MHOXECTBa
paLMOHAIBHBIX U IEUCTBUTENIBHBIX YHCEI, MOLYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATH JpOOM W MPOLEHTHl JJIsl PELICHUS MPUKIAJHBIX 3a7ad U3
Pa3JINYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCICHUS, TPABUJIa OKPYTJIEHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BBIYHCIICHUN;

CBOOOIHO ONEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: JIOTapu(PM YHKcHa, AECATHYHBIE H
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC
YHUCJIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC W apKTAHI'€HC YUCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHbIE METOJbl pEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOYJIEH ¢ MLedbMH Kod(h(uIUeHTaMH, KOPHM MHOTOYJIeHa, HPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMI,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIB30BaTh CBOMCTBA ompenenuTess 2 X 2 Juisl BBIYUCIEHHUS €r0 3HayeHus,
MPUMEHSTh ONPEACIIUTENIN Uil PEUIEHUS CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAIlMH C MOMOILBI) CUCTEMBI JJUHEWHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPHPETUPOBATH MOJyYECHHBIN PE3yJIbTaT;

WCIIOJIb30BAaTh CBOMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMS
BBIPAKECHU;



BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jgorapu(MUYECKUX BBIPAKECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHMsSI, ypaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadd, HCCIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUU (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue PyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTeneHW Kak (yHKIMH OOpaTHOM CTENEHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTeNbHAs W JorapupmMuyeckas
byHKIUMA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (QYHKOMA Ui UCCIENOBAaHMUS TMPOIIECCOB U
3aBUCUMOCTEH TPH PENICHUH 3a/ad U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;



Hauyaja maTeMaTH4YeCcKOIo aHaJIu3a:

CBOOOJHO OTEPHUPOBATH TOHATHAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi reOMETpUYEcKasi porpeccusi, TMHEUHbIA U
AKCTIIOHEHITUAJILHBIA POCT, (hOpMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEPHUPOBATH MOHITHUSIMHU: TTOCIEAOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIC IIOCIEIOBATEIHLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHajiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUW, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKINY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbhiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIUUCJISITH MIPOM3BOJHBIC CYMMBbI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (OYHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (UBUYECKUM CMBICT TPOU3BOTHON Jis
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJIHO  OINEpUpPOBATh  MOHATUSIMHU: MHOXXECTBO, OIEpaldd  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEaTbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEeeHue, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTa, I0KA3aTeIbCTBO, PABHOCHUIIBLHBIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMMmbl yueOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHATH3ay:

Yucjia 1 BBIYMCJICHUS:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl 1 HOK naTypalibHBIX 4Mcen JJIsl pelieHus 3aa4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,



CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMH: HPPALMOHAIBHBIE, MOKa3aTelIbHbIE WU
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble (GOpMyNbl  JUIsi  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TAKXK€ 3a71a4 C [MapameTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUYECKUX
dynxmi;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;



HAXOAUTh HanOoJbllee U HANMEHbIIEee 3HAUCHUS (PYHKIIMM HENPEpPhIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHS HAWIy4ylIero peuieHus B
OPUKJIAJHBIX, B TOM 4HCIE€ COLMAIbHO-JKOHOMHYECKHX, 3ajayax, i
OIpPENIENICHUS] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod WiH
rpaduxom;

cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEpBOOOpa3Has, OMNpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh NEPBOOOpAa3HBbIE AIIEMEHTAapHbIX (YHKUMH M BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOAMTH IJIOLIAAH IUIOCKUX (GUTYp U OOBEMBI TEN ¢ TOMOLIBIO UHTETpAIa;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUU Ha IpUMEpE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO Yacos. DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpaMMmbl. Beero. Konrponensie | Ipakravieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 Bxoanoit monutopunr. KontponbHas pabora 1 1
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
5 MHorounensl. PalinoHanbHble ypaBHEHUS U 23 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
YpaBHEHUH.
3 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
4 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 14 1
HppaumonanbHble ypaBHEHUS
5 IIpomeKyTOUHBI MOHUTOPHHT. 1 1
KonrtponbHas pabora
6 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
7 Jlorapudmuueckas QpyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
8 Tpuronomerpruyeckue BoIpakeHUS U 29 1
YPaBHEHUH.
9 [TocnenoBaTeIbHOCTH U TPOTPECCUH 10
10 HenpepsiBable pynkiuu. [IponszBoanas 20
1 [Ipomexxyrounas arrecranus. KontposbHas 1 1

pabora.




[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS

3HAHUH,.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

12




11 KJIACC

KosnvecTBO Yacos. DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 Bxoanoit monutopunr. KonrponbHas pabora 1 1
) I/ICCJIGZLOBaHI:Ie (GYHKIHI C TOMOIIBIO 21 1
MIPOU3BOIHOM
3 [TepBooOpasHas 1 HHTETpaJI. 12 1
4 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
5 [IpomexyTOUHBI MOHUTOPHHT. 1 1
KonTponbnas padota
5 WppatmonansHble, MOKa3aTENbHbBIE U 23 1
norapupMHUECKUe HEPABEHCTBA
7 KomriekcHbie gncna. 10
8 Harypanbhblie u 1ienpie gyucia 10
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
9 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUU
10 3ajauu ¢ mapameTpamH. 16 1
1 [Tpomexyrounas arrectanus. KoHTponbHas 1 1
pabora.
1 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 15 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 12 0







ITOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka. Beero Kontpoabnbie IIpakTnueckue o0paszoBaTebHbIe
padoThI padoTshI pecypesI
1 MHOXeCTBO, OIepaluy HajJl MHOKECTBaMHU 1 1
HX CBOMCTBa
2 Juarpammsl Ditniepa-BenHa. 1
3 [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiis pemeHus 3a1ad
Pannonansheie unciaa. OOBIKHOBEHHEIC U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NePUOANYECKHUE TPOOH
ParnnonansHele unciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NePUOANYECKHE TPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISt 1
pelIeHHs TPUKIIATIHBIX 331a9
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
pelIeHHs TPUKIIATHBIX 331a9
8 JlelicTBUTEeNIbHBIE YKCIIa. PalloHalbHbBIE U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue ornepauu c 1
JIEWCTBUTEILHBIMH YHCIIAMH
10 Moaynb AEHCTBUTENBHOIO YHCIIA U €70 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIUNCIICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

OCHOBHBIE METO/IBI PEIICHHS LIENIBIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPABEHCTB

[TpoMexyTOUHBIIT MOHUTOPHUHT.
Kontponbhas pabota.

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

17

MHorousIeHbI ¢ eabIMA KOIPPUITUSHTAMH.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUH.

18

19

20

21

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia CucTeMbl JINHEWHBIX YPAaBHEHUM.
Ornpenennurens MaTpuLbl 2X2, €ro
F€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

[Ipumenenne onpenennuTens il pelieHns
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenre mpukiagHbIx 3a/1a4 ¢ ITOMOIIBIO




CHUCTEMBI JINHEWHBIX YPABHEHUI

23

24

Pelenne nmpukiagHeIX 3a1a4 C IOMOIIbIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHnTtpoinbhas padota: "PanronanbHbie
YpaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YpaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
B3aumno obpatasie pynkiuu. Kommnosunus

byHKIMi

26

27

28

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH.

29

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

30

31

32

Jluneiinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHNE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

DJeMeHTapHOe UCCIIEIOBAaHNE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

33

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom
Hrrotona




CrerneHs c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona

35 CrenenHast QyHKIUS C HATYPATbHBIM U
1eNbIM NokaszaresieM. E€ cBoiicTBa u rpaduk.

36 KoHntponbnas padota: "CrenenHas QyHKIus.
E€ croiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

39 [TpeoOpa3oBaHus UUCIOBBIX BBIPAKEHUH,
COJIepKalIiX CTEIICHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

a1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanuonaneHble ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
yYpaBHEHUHU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHHS UPPALOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
MUPPALMOHAIIBHBIX YPaBHEHUI

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

41 UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHs N-0if CTENEHN KaK

49 (GYHKIIM 00paTHOM CTENICHHU ¢ HATypPaJIbHBIM
[I0Ka3aresieM
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

50 (GYHKIIM 00paTHOW CTENICHH ¢ HATypaIbHBIM
II0Ka3aTesIeM
KonTponbnas pabora: "CoiicTBa u rpaduk

51 KOpHs1 N-ol creneny. MppanmonanbHele
ypaBHeHuUd".

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U €€
CBOMCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux

56 Hcnons3oBanue rpadpuka QyHKIUN A5
peueHus: ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKIUM 115
pelleHusl ypaBHEHUI

58 IIpomexyTOUYHBI MOHUTOPHHT.

KonTtponsHas pabora.




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 1
METO/IbI PEIICHUS TOKA3aTeIbHbIX YPABHEHUIA

60 [loka3arenbHble ypaBHeHUs. OCHOBHbBIE 1
METO/IbI pEIICHUS TOKA3aTeIbHBIX YpaBHEHHH

61 Kontponbnas padora: "[lokazarenpHas 1
¢bynaknums. [TokazarenpHble ypaBHEHUS"

62 Jlorapudm uymncna. CBoicTBa Jorapudma. 1

63 Jlorapudwm yucna. CBoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 JlecsTuuHble U HATYpallbHBIE TOTaPU(MBL. 1

66 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxxeHU, CopepKaLIUX 1
aorapudmsl

68 [TpeoOpa3oBaHue BhIpaXKEHUH, COACPIKAIIINX. 1
J0rapupmbl

69 [Ipeo6pa3oBanue BbIpaxeHU, coaepKaluX 1
J0rapupmbl

20 Jlorapudmuueckas pyHKUusA, €€ CBONWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

7 Ucnonp3oBanue rpaduka GyHKIIUN IS 1
peueHust ypaBHEHU I

73 Hcnonp3zoBanue rpaduka GyHKIIUN AJIs 1
peueHus: ypaBHEHU I

74 Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE 1

METO/bI peIIeHUs Torapu(HPMUIECKUX




ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/BI peIIeHUs Torapu(HMUIECKUX
ypaBHEHU I
Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
Jorapu(pMHUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KontposnbHas padora: "Jlorapupmuueckas
dbyukuus. Jlorapupmudeckre ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIOBOTO apryMeHTa
TpuronomeTpudeckast OKpy>KHOCTb,

84 oTIpeNieIeHue TPUTOHOMETPHUECKUX ()YHKITHIA
YHCIIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpyKHOCTb,

85 oTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIHI.




87

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [Ipeobpa3oBaHyre TPUTrOHOMETPUUECKHUX. 1
BBIPAKCHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHU.

94 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUH. 1

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUI 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM. 1

98 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUI 1

99 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

100 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUM. 1
KonTponbhas pabota: "Tpuronomerpuyeckue

101 BBIPAXEHUS U TPUTOHOMETPUUECKHE 1
ypaBHeHHUA"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS

102 rocienoBareabHocTeill. Meron 1
MaTeMaTHYECKOW WHIYKITHH
MOHOTOHHBIE U OTPAaHUYECHHBIE

103 MoCJIeI0BaTeILHOCTH. VIcTOopus aHamu3a 1

OECKOHEYHO MaJIbIX




104

Apudmernueckas mporpeccusi.

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccusi.

107 Cymma 6ecKOHEYHO yOBbIBAIOIICH
FE€OMETPUUECKOHN IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

110 Hcnonp3oBanue nmporpeccuu Ajs peleHus
peayIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKkTepa

111 Konrtponsnas pabora: "[locienoBarenbHoCTH
U Iporpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbIBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl PELIEHHSI HEPAaBEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [IpuMeHeHne CBOKMCTB HEMPEPHIBHBIX




GYHKIMH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH

122 Onpenenenne, reOMETPUYECKHA CMBICI
MIPOU3BOAHOM.

123 Onpenenenne, GU3MUECKUNA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIMN

15 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIIUN

126 [Ipou3BoaHbIE HIIEMEHTAPHBIX ()YHKITHA.

OM3BO/IHBIE DJIEMEHTAPHBIX KIIHi

127 IT

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UINH ()YHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

131 KonTponshnas pabora: "[IpousBoanas”.

132 [Ipomesxyrounas arrectanus. KontponbHas
pabora.

133 [Tpomexxyrounas arrecranusa. KontposbHas
pabora.

134 [ToBTOpenue, 06061IeHNE, CUCTEMaTH3alus
3HAHW.

135 [ToBTOpenue, 0600IICHNE, CUCTEMAaTHU3AIUS

3HAHUH




136

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HAHHUH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

12




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0OBAaHHIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
) [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO 1
(GyHKUIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
3 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO 1
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHHIO 1
(GyHKIMNH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
6 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
GbyHKINUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
HaxoxxneHne HanOoIbIIero 1 HAMMEHbIIETO
7 3HA4YeHHUs1 HeTPEphIBHOM (PyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenne HanOOoIbIIero ¥ HANMEHBIIIETO
8 3HA4YeHHUs1 HeTPEePhIBHOM (PyHKIIMM Ha 1
OTpe3Ke
Haxoxxnenrne HanOoIbIIero 1 HANMEHBIIIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
10 Haxoxnenue HauOOJIBIIEr0 U HAUMEHBIIIETO 1




3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

HaXO)KHGHI/Ie HaMOOJIBIIECr0 ¥ HAUMEHBIIIETO

11 3HA4YEHUs1 HeTPEPhIBHON (pyHKIIMH Ha
OTpE3Ke

12 Bxonnoit monutopunr, KontposbHas
pabora.
[IpuMeHeHne npoN3BOIHOM I HAXO0XKICHUS

13 HaWJIy4lIero PelieHus B TPUKIaIHbIX
3a1auax
[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS

14 HaWJIy4lIero PeIIeHNs B IPUKIIaIHBIX
3a1auax
[IpuMeHeHne Mpou3BOJHON JUIs

15 OTpe/IeTICHUSI CKOPOCTU U YCKOPEHHUS
rporecca, 3a1aHHOro GopMyJIoi UiIn
rpaduxom
[Ipumenenne nponu3BOIHOM IS

16 OTpe/IeTICHUSI CKOPOCTHU U YCKOPEHHUS
rporecca, 3a1aHHOTro GopMyJIoi UiTn
rpaduxom

17 Kommosurus ¢hyHkImit

18 Kommnozumus GyHKImit

19 Kommosurus ¢hyHkImit

20 ['eomerpuueckue 0Opa3sl ypaBHEHUN Ha
KOOPJAMHATHOMN MJIOCKOCTH

21 ['eomerpuueckue 0Opa3bl ypaBHEHUN Ha

KOOPJMHATHOM INIOCKOCTH




Kontponsnas pabdora: "UccnenoBanue

22 (GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1€pBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIie 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnuid CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro HHTErpaa mo
dbopmyne Herotona-Jleitouuia

28 Boruncnenue onpeie€HHOro HHTErpasia mno
dhopmyne HeroTona-Jleitonuna

29 [TpumeHeHne UHTETpaa sl HaX OXKACHUS
iouaiel IIOCKUX Guryp

30 [IpuMmeHeHne nHTErpana Ui HaX 0K ICHUS
00BbEMOB reOMETPUYECKUX TeT

31 [Ipumeps! pemiennii quddepeHnnaIbHbIX
YpaBHEHUI

39 [Tpumeps! pemenuit AudpepeHnaTbHbIX
YpaBHEHUI
MatemaTuueckoe MOJCIIUPOBAHKE PEATbHBIX

33 MIPOLIECCOB C MOMOIIBIO AU(hepeHIINATHEHBIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX




CBOWCTBA U TpapuKu

Tpuronomerpuyeckue GyHKIUU, UX

36 . 1
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX 1
CBOWCTBA U IrpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

40 yYpaBHEHUH C IIOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHUICCKHIX

41 YPAaBHEHUH C TOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

42 YpaBHEHU € IOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHHI C TIOMOIIIbIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB 1
KonrponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUH. 1

Tpuronomerpuyeckre HepaBeHCTBA"




OcHoBHBIC MCTOJbI PCHICHUS IMOKA3ATCIIbHBIX

49
HEPaBEHCTB

50 OCHOBHBIE METO/bI PELIEHUS TIOKA3aTENbHbIX
HEPAaBEHCTB

51 OCHOBHBIE METO/Ibl PELLICHHS T0Ka3aTEeIbHBIX
HEpPaBEHCTB

59 OCHOBHBIE METO/IbI PELIECHUS TTOKAa3aTENbHbIX
HEpPaBEHCTB

53 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METOABI PELLIECHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
UPPaLMOHAIILHBIX HEPABEHCTB

58 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS
UppalMOHAIIbHBIX HEPABEHCTB

60 IIpomeKyTOUHBI MOHUTOPHHL.
KonrtponbHas pabora.

61 I'padnueckue MeToabl pemeHus
UppalMOHAIBHBIX YPaBHEHHUH

62 I'padmyueckue MeToAbI perieHUs

UppalMOHATIBHBIX YpaBHEHUI




63

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHbIX YPaBHCHUN

64

65

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus
Jorapu(MUUECKUX ypaBHEHUI

66

I'padmyeckue MeToabI pemicHUS
norapuMUUECKUX HEPABEHCTB

67

68

69

I'padmyeckue MeToabI pemicHUS
norapuMUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

I'padnueckue MeToabl pereHus
MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH

70

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

71

72

73

I'padnueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

KonrtponbHast padora: "UpparoHanbHeie,
noKa3zaTebHbIe U Jorapudmudeckue
HEpaBeHCTBA"

KommiekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa




KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (POPMBbI 3amucu
KOMILJIEKCHOT'O YHCIIa

75 Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMHU YU CIIaMHU

76 Apudmernueckue onepanum ¢
KOMILIEKCHBIMHU YU CJIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu u3
KOMIIJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMILJIEKCHOTO YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YMCEeT JUIS

81 peuieHns GU3NYEeCKUX U T€OMETPHUUECKUX
3a1a4y

82 KontponbHas padora: "KomiuiekcHble
yuca"

83 HarypanbHble u niensie yucna

84 HatypanbHble u 1ienble uncna

85 [IpuMeHeHne TPU3HAKOB JIETMMOCTH IIEITBIX
qucen

86 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qucen

87 [TpumMeHeHne TPU3HAKOB JIETUMOCTH IIETBIX

yucen: HOJl u HOK




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX

88 yucen: HOJl u HOK

89 [TpuMeHeHHe TPU3HAKOB AETUMOCTH IEJBIX
4KCeJl: OCTaTKU 110 MOAYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX
YHCell: OCTaTKU M0 MOAYIIIO
[TpuMeHEeHHE TPU3HAKOB JICTMMOCTH IIEJTBIX

91 qrceln: aropuT™ EBkinia amns pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontposnbnas pabota: "Teopust menbix
yucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METOBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEH MpPalMOHATBHBIX
YpaBHEHUI

97 OCHOBHBIE METOBI PEUICHUSI CUCTEM U
COBOKYITHOCTEH TTOKA3aTENbHBIX YpaBHEHUN

08 OCHOBHBIE METOBI PEIICHUS CUCTEM U
COBOKYITHOCTEH TTOKA3aTENbHBIX YpaBHEHUN

99 OCHOBHBIE METOBI PELICHUSI CUCTEM U

COBOKYITHOCTEH JIorapu(MUUECKUX




YpaBHEHUU

100

101

102

103

104

105

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

[IpumeHeHue CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHbBIX 00JaCTe HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJIbTaToB

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 u3
pa3IUYHBIX 00JacCTel HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pe3yJIbTaToB

IIpuMeHeHNnEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, HHTEPIPETALUS TOTYyUYECHHBIX
pe3yabTaTOB

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUH"

PanunoHannHBIC YpaBHCHHU C ITapaMCTpaMn

106
107

PanmonanbHble HepaBeHCTBaA ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

WppanmonansHble ypaBHEHHUs, HEPaBEHCTBA
C mapameTpaMu




109

HppauunoHanbHble CUCTEMBI C ITApaMeTpaMu

IlokazaTennHBIC YpaBHCHU:A, HCPABECHCTBA C

110
napameTpamu

111 IToka3zaTenbHBIE CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmudeckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpaMu

114 TpuronomeTpuuecke ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuueckre HEpaBeHCTBA C
napameTpamu

116 TpuroHomeTpuuecKrue CUCTEMBI C
rnapameTpamu
[TocTpoeHue u uccnenoBaHue

117 MaTeMaTUYeCKUX MOJIEIEeH peaTbHbIX
CUTYallU| C IOMOILBIO YPAaBHEHUH C
rnapameTpamu
[TocTpoeHue u uccnenoBaHue

118 MaTeMaTUYeCKUX MOJIEIeH peaTbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapameTpamu
[TocTtpoenue u uccnenoBaHue

119 MaTeMaTUYeCKUX MOJIEIeH peaTbHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHHI C
napameTpamu

120 KonrtponbHas pabora: "3anaun ¢
napamerpamu"

121 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS




3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUH"

124 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIS
3HaHuii: "HepaBeHncra"

125 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBeHncra"

126 [Ipomexyrounas atrectanus. KontponbHas
pabora.

197 [Ipomexxyrounas arrecranus. KontponabHas
pabora

128 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

129 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "VIHTErpan u ero npumeHenue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

132 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

133 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "OyHkuun"

134 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS
3HAHUM.

135 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 Al




3HAHUU.

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hadajga MaTeMaTHUYECKOTO aHanu3a, remerpus 10-11
kiccel. HI.A.AnmumoB, FO.M. Konarun, M.B. Tkaué€B u np. 3gaTenbcTBO

"IIpocsenienue".

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metoauueckoe nmocooue At yuurens 10-11 kimacchl.
Marematuka npodunbHbIi ypoBeHb. [lon penakiueit ®@.d. JIsicenko, C.1O.

KanybyxoBa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
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