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HOACHUTEJIBHAA 3AIINCKA

VYuebHsblil Kype «AnreOpa W Hayajla MaTEMaTUYECKOTO aHaJIM3ay SIBJISETCS OJHUM U3 Haubolee
3HaYMMBIX B TIpOrpaMMe cpenHero ooOmiero oOpa3oBaHUs, IMOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAJIbHYIO 0a3zy A M3Y4eHHUS BCEX ECTECTBEHHO-HAyYHBIX KYypCOB, a C
JpYroil CTOpPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHHE OOY4YalOIIMXCS Ha YPOBHE,
HEOOXOJMMOM JUIsI OCBOCHHUSI MH(POPMATUKH, OOIIECTBO3HAHMWS, MCTOPUH, CIOBECHOCTH M JPYTHX
IMCUUIUIAH. B paMKkax naHHOTrOo y4eOHOTO Kypca 00ydarolmuecs: OBJIaeBal0T YHUBEPCATBHBIM S3IKOM
COBPEMEHHOU HayKH, KOTOPast GOPMYIUPYET CBOU TOCTHIKCHHUS B MATEMaTHYECKON (opme.

VY4eOHbIii Kypc anreOppl M Hadal MaTeMaTHYeCKOTO aHalM3a 3aKJaJbIBaeT OCHOBY [UIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMHH, OHOJIOTHUH, MOHMMAaHUS OCHOBHBIX TEHICHLUMN
pa3BUTHS SKOHOMUKHA M OOIIECTBEHHOW >XM3HH, IO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO WCIIONB30BaTh MX [UIA JAJbHEHIIEro
o0Opa3oBaHusl M B TIOBCEAHEBHOW XM3HU. B TO e Bpemsi oBiajeHHWe aOCTPAaKTHBIMHU U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSMHU aireOpbl M MaTeMaTWYecKOro aHalli3a pa3BHBAET YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTHHHOCTD, JIOKA3bIBATh YTBEPXKIACHUS C TOMOIIBI0 MHIYKIUU U
paccyKnatb JIeNyKTHBHO, HCIOJB30BaTh OOOOIIEHNEe ¥ KOHKPETHU3alnio, aOCTparupoBaHue U
aHaJIoTHIO0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIJICHUE.

B xome wusyuenus yueOHOro Kkypca «Anredpa ¥ Hadajga MaTEeMaTHYECKOIO aHaIu3a»
oOydJaromuecs oJy9aroT HOBBIH OIBIT PEHICHUS MPHUKIIAIHBIX 3a/1a4, CAMOCTOSTEIIFHOTO MTOCTPOCHHS
MaTeMaTHYECKUX MOJICNIEH pealTbHBIX CHTYaAIli, MHTEPIPETAINN TTOJTyYCHHBIX PEIICHUH, 3HAKOMSTC S
C TpUMepaMHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE W UCKYCCTBE, C BBIAAIONTMMICS
MaTeMaTHYECKUMHU OTKPBITHSIMA U HX aBTOPaAMHU.

Y4eOHpli Kypc O0OJNIamaeT 3HAYUTENBHBIM BOCHUTATENHHBIM  TMOTCHIIMAIOM, KOTOPBIH
peamm3yercss Kak dYepe3 Y4YeOHBI MaTepuall, CIOCOOCTBYIOUIMH (OPMHPOBAHUIO HAYYHOTO
MHPOBO33PEHHsI, TaK M 4epe3 crnenuduKy y4eOHOU ACSITEIBHOCTH, TPEOYIOMIEH MPOI0DKUTEIBHON
KOHLIEHTPALIMM BHUMAaHUS, CAMOCTOSITEIbHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJYYECHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOyudeHuss anreOpe M HadajaM MAaTE€MaTUYECKOro aHaiu3a JIeKUT
JeSITeNbHOCTHBIN MPUHIUI 00y4YeHHUS.

B crpykrype ydebHOro kypca «Asredbpa M Hadajga MaTEeMaTHUYECKOTO aHAINW3a» BbLAEICHBI
CIIeyIOIINe COoAepKaTeIbHO-MeToindeckue JIMHUU: «Hucna u BeraucieHus», « OyHKIuu u rpaguxmy,
«YpaBHEeHHUS U HepaBeHCTBa», «Hawama maremaTnueckoro anaiusa», «MHOXeCTBa U Joruka». Bce
OCHOBHBIE COJIeP)KATEeIbHO-METOIMYECKIE JTUHUU U3Y4YaroTCsl Ha MPOTSXKEHUU JIBYX JIET 00ydeHus Ha
YpOBHE cpenHero oOmero o0pa3oBaHUsS, €CTECTBEHHO [OMOJHAS Jpyr Apyra U TOCTENEHHO
HACBIIASCh HOBBIMH TeMaMHM W paszjaenamu. JlaHHBIA y4eOHBI Kypc SBISETCS HHTETPATUBHBIM,
MIOCKOJIbBKY OOBEUHSET B cebe COoNep)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLMUILIINH, TaKUX Kak
anrebpa, TPUTOHOMETPHUS, MaTEeMaTHUYECKUN aHaldu3, TEOPHS MHOXKECTB, MaTeMaTU4yecKasi JOTHKa U
npyrue. Ilo Mepe Toro kak oOydaroluecss OBIAJEBAlOT BcE Oojee MIUPOKUM MaTEeMaTHUYEeCKUM
anmapaTtoM, y HHUX TOCJeI0BaTeNbHO (OPMUPYETCS U COBEPIIEHCTBYETCS YMEHHE CTPOUTh
MaTeMaTHYeCKYyl0 MOJENb peajbHOM CHUTyallud, MPUMEHSITh 3HAHUWA, MOJYyYE€HHBIE MPHU U3Y4YECHUU
y4eOHOro Kypca, Ui pEelIeHHs CaMOCTOSTENbHO CHOPMYIMPOBAHHONW MaTeMaTHYeCKOW 3aaadyu, a
3aTeM UHTEPIPETHPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMUECKast JUHUA «YMcna M BBIYUCICHUS» 3aBepiuaeT (GopMupoBaHHE
HaBBIKOB MHCIIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBbIJI0 HAayaTo Ha YPOBHE OCHOBHOTO
oOmero o6OpazoBaHus. Ha ypoBHe cpenHero oOmiero o0Opa3oBaHus 0c000€ BHUMAaHUE YIENsSeTcs
(OpMHUPOBAHMIO HABBIKOB pPALMOHAIBHBIX BBIYMCIEHUH, BKIIOYAIOMIHUX B ceOd MCII0JIb30BaHUE
pa3nuyHbIX (OPM 3amuCcH Yuciia, yMEHUE J1eN1aTh NPUKUKY, BBIMOJIHATh NPUOIMKEHHBIE BBIYMCIICHNUS,
OLICHUBATh YHCJIOBBIC BBIPAXEHUS, pabOTaTh € MaTeMaTHUYECKUMH KOHCTaHTaMH. 3HaKOMbIE
oOyJaromuMcsi MHOXECTBa HATypaJbHBIX, IE€NbIX, PAIUOHAIBHBIX W JICHCTBUTENBHBIX YHCEN
JIOTIOJTHSIOTCSI MHOXKECTBOM KOMIUIEKCHBIX 4HCel. B KakJOM M3 3THX MHOKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My CIlelU(pHUECKUe 3aaul U OTlepaluu: JIeJIeHUe Hallelo, OTIEpUPOBaHUE OCTaTKaMHU



HAa MHOXKECTBE IIENBIX YHCET, OCOOBIe CBOWCTBA pAIMOHAIBHBIX W UPPAIMOHATBHBIX YHCEl,
apupMeTHYECKHE OIepaluy, a TaKKe HU3BJICUCHHE KOPHS HATypaJbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4MCell. biaromaps mocienoBaTelbHOMY PaCcIIMPEHHUIO Kpyra HCIOJIb3YEMBIX YHMCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHCHHS JUIsl PEIICHHs Pa3jINYHBIX 3a7ad (HOopMHpYyeTcs
IIPEACTABIICHUE O €JUHCTBE MAaTEMATHKU KaK HAyKH M €€ pOJIM B IIOCTPOCHHUM MOJEIEW pearbHOro
MUPA, IUPOKO UCHOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSI.

JIunus «YpaBHEHUS U HEPABEHCTBa» peajln3yeTcsl Ha MPOTSHKEHUH BCEro 0OydeHHUsl Ha YpOBHE
cpeanero o0rmiero oO6pa3oBaHus, MOCKOJIBKY B KaKI0M pazzene [IporpaMMbl mpeqycCMOTPEHO pelieHne
COOTBETCTBYIOIIMX 3a/1a4. B pe3yibTare oOydaronuecs oBi1aleBaloT pa3IMuHbIMU METOJAMHU PELL €HUS
paIMOHATBHBIX, HPPANMOHAIBHBIX, IMOKA3aTEIbHBIX, JIOTApU(PMHUUESCKUX W TPUTOHOMETPUUYECKUX
YPAaBHEHUI, HEPABEHCTB U CHUCTEM, a TAKXKe 3a/1ad, COJepKalux napamerpsl. [losrydeHHbIe yMEeHMs
IIMPOKO HCHOJB3YIOTCS TMPH HMCCICTOBAaHUMA (DYHKIMI C TOMOIIBIO MPOU3BOJHON, NMPH pPEHICHUU
MPUKIAIHBIX 3a/ad W 33Ja4 Ha HAXOXJCHHE HAMOONBIINX W HAUMEHBIINX 3HAYCHUU (PYHKIIWU.
JlaHHast cofepkaTenbHas JIMHUS BKIIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHUN BBIMIOJIHATH PACUETHI
no ¢opmynaMm, MOpeoOpa3oBaHUS pPALMOHAIBHBIX, HWPPALUOHATIBHBIX M TPUTOHOMETPUYECKUX
BBIPAKEHUHM, a TaKKe BBIPAXKEHUH, COJEp)KAIIUX CTENeHH U JorapudMmbel. braromapss u3ydeHUIO
anredpanveckoro MaTepuaia IpoOUCXOAUT JajbHeWIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUICHUST  O0yJaromuxcsi, (GOPMHUPYIOTCS HAaBBIKM JCIYKTUBHBIX PACCYKACHHH, palboThl C
CHUMBOJIBHBIMH (pOpMaMH, MPEACTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB U
HepaBeHCTB. AnreOpa mpemiaraetT >(Q(QEKTUBHBIE HHCTPYMEHTHI JUIsl PEIICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33/1a4, HAIVIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KAK S13bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUS «DyHKUMM U TpaduKu» TECHO MeperieTaercs ¢
JOPYTMMHU JIMHUSAMU Y4eOHOTO Kypca, MOCKOJBKY B KAaKOM-TO CMBICIE 33/aéT IOCIEI0BaTeNbHOCTD
M3y4deHuss  Marepuana.  V3ydeHwe ~ CTENEHHOW,  MOKa3aTeNbHOW,  JiorapuMUYECKOH |
TPUTOHOMETPUYECKUX (YHKIIMA, UX CBOMCTB M Tpa(MKOB, UCIOJIb30BaHWE (DYHKIMHA JJIs1 perIeHUs
3aa4 U3 APYrux y4eOHBIX MPEeIMETOB U PEabHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMaTHUYeCKUM
aHaJIM30M, TaK U C pelIeHHEeM YpaBHEHUU M HepaBeHCTB. [Ipu 3ToM 00JjblIoe BHUMaHUE YIENSIETCS
(bOopMHUpPOBAHHMIO YMEHHUS BbIpakaTh (OPMYIaMHM 3aBUCHMOCTH MEXAY Pa3IUYHBIMU BEJIMYMHAMU,
UCCIIEI0BaTh MOJy4YeHHbIE (YHKIIMH, CTPOUTH UX rpaduxu. Marepuan 3Toi cojep:kaTeabHON JTUHUN
HalleJIeH Ha pPa3BUTHE YMEHHMM W HAaBBIKOB, IIO3BOJISIOIIMX BBIPAXaTh 3aBUCHUMOCTU MEXIY
BEIMYMHAMH B DPa3IU4YHONW (QopMe: aHAIUTHYECKOW, rpadudeckoil W cioBecHOW. Ero wusydenue
CHOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO  MBIIUICHUS, CHOCOOHOCTHM K 0000IIeHHI0 U
KOHKPETHU3aLU1, UCIIOJIb30BAHNIO aHAJIOTHIA.

ConepxarenpHass smHHS «Hauvana MareMaTtnyeckoro aHanu3a» IO3BOJSET CYLIECTBEHHO
pacIIupUTh KPYT KaKk MaTeMaTHYECKHX, TaK M MPUKIAAHBIX 33/1a4, JOCTYIMHBIX 00YyJaloUMCs, TaK KakK
Yy HUX TMOSBIISETCS BO3MOXHOCTb CTPOUTH I'paUKU CIHOXKHBIX (PYHKIUH, ONPENesiTh UX HauOoJIbIIne
U HauMEHbBIINE 3HAYCHHs, BBIYUCIATH IUIOMAId GUryp U OOBEMBI TeJ, HAaXOOUTh CKOPOCTU U
YCKOpEHHUs IpolieccoB. JlaHHas cofeprKareiabHas JIMHUS OTKPBIBAET HOBbIE BO3MOXHOCTH MOCTPOECHUS
MAaTeMaTHYECKUX MOJIEJEH pealbHbIX CHUTyallMid, IO3BOJISET HAXOJIUTh HAaWIy4yllee pEIICHHE B
MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-?’KOHOMUYECKUX, 3aJadyax. 3HAaKOMCTBO C OCHOBaMU
MaTeMaTHYeCKOr0 aHaiu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMAIBHO-JIOTHUYECKOTO H
KpEaTHUBHOTO MBIILICHUS, ((POPMUPOBAHUIO YMEHUI paclio3HaBATh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B
HayKe, TEXHHKe U UcKyccTBe. OOydaromuecs y3HAIOT O BBLIAIOLIUXCSA PE3Yy/IbTaTax, MOJTYYEHHBIX B
XOJIe pa3BUTHS MaTeMaTUKU KaK HayKH, U 00 X aBTOpax.

CogepxatenpHO-MeTOAMYECKAsT TUHUS «MHOXKECTBa M JIOTHKA» BKJIIOYAET B CeOS dIIEMEHTHI
TEOPUU MHOKECTB M MAaTeMaTH4eCKOW JIOTMKH. TeopeTHKO-MHOXKECTBEHHbIE NPEJCTaBICHUS
MIPOHU3BIBAIOT BECh KypC LIKOJIHHOW MaTeMaTHUKW M TpeJiararoT Hambosee YHHUBEPCATbHBIM S3BIK,
oOBeMHSIOMMI BCce pa3feNnbl MaTeMaTUKU U e TPUIOKEHUH, OHH CBS3BIBAIOT pa3HbIE
MaTeMaTHYeCKUe MUCHUIUIMHBI M HMX MPWIOKEHUS B eauHoe 1nenoe. [loaToMy BaxkHO JaTh
BO3MOXHOCTh ~ OOy4aromiemycss MOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIM  SI3BIK  COBPEMEHHOM
MaTeMaTHUKA U HCIMOJIb30BAaTh €r0 JJIA BBIPAXKEHUS CBOMX MbICHEH. J[pyruM BakKHBIM MPU3HAKOM
MaTeMaTHK{ Kak HayKH CJeNyeT MPU3HATh CBOMCTBEHHYIO €if CTPOrocTh 0OOCHOBAHMIA U CIIEOBAHUE
ONpeIeNEHHBIM MTpaBUjIaM MOCTPOEHUS J10KA3aTENbCTB. 3HAKOMCTBO C 3JEMEHTAaMU MaTeMaTH4eCKOU



JIOTUKH CHOCOOCTBYET Pa3sBUTHIO JOTMUECKOTO MBIIUICHUS OOYJarOUIUXCs, MO3BOJIIET UM CTPOHTH
CBOHM PACCYX/IEHUS HA OCHOBE JIOTHUECKUX MPaBU, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIICHHUS.

B ydyeOHOM Kypce «AnrebOpa M Hadanma MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJEIUPOBAHM, KOTOpBIE MPU3BAaHBI CIIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
IOCTPOCHUSI MOJIETIEH pPEAIbHBIX CHUTYallMd, HWCCIENOBAaHUS ITUX MOJIEJEH C IMOMOLIBIO ammnapara
anreOpbl M1 MaTeMaTHYECKOTO aHaIM3a, MHTEPIPETaluu MOJYYEeHHBIX pe3yabTaToB. Takue 3a1aHHS
BILJICTEHBI B K&KIBIH M3 Pa3[esioB MPOrpaMMBbI, MOCKOJIBKY BECh MaTepHall y4eOHOro Kypca IMIMPOKO
UCTIONB3YeTCS JUIsl PEUICHUs TNPHUKIAAHBIX 3a1ad. [Ipy pemeHur peanbHBIX NPAaKTUYECKUX 33734
oOyyaromuecst ~ pa3BHBAIOT  HAONIOJATENbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOJIB30BaTh AHAJOTHIO, O0O0OIMAaTh M KOHKPETHU3UPOBATH IMPOOIIEMY.
JleaTenbHOCTh MO0 (POPMHUPOBAHUIO HABBIKOB PEUICHUS MPUKIIAJHBIX 337a4 OPraHU3yeTCsl B IpoIiecce
M3yUYEHHsSI BCEX TeM Y4eOHOTo Kypca «Anredpa u Hadajia MaTeMaTHYECKOTO aHATTN3ay.

Ha usydenue yuebHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHaIN3a» OTBOAUTCS 272
yaca: B 10 kiaacce — 136 yacoB (4 yaca B Hezesr), B 11 kimacce — 136 gacoB (4 4aca B HEJIETIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciaa ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [lpumenenne qpoOeil M IPOLEHTOB JUIS PEIICHUS IPUKIIAIHBIX 33134 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble W HMppalMoOHANIbHBIE yucia. Apudmernyeckue
OoIepaluyd C JCUCTBUTEIbHBIMU 4YHMCIAMU. MOJylib JEHCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA.
[TpubnmkEHHbIC BBHIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIYHCIICHUM.

Crenensp ¢ uensiM nokxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENBHBIX YNCEN JUISl pEIIeHNs TPAKTUUECKUX 33/1a4 U IPEJCTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
MIOKa3aTesIeM.

Jlorapudwm uncna. CoiictBa norapudma. JlecsiTuuHble U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-cIeCcTBUA. HepaBeHCTBO, peleHre HepaBeHCTBa.

OcHOBHBIE METOIbl PEHICHUSI LENIbIX U IPOOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEPEeMEHHOW. JleneHue MHOrodjseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema besy. MHorowieHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BEIPAXKEHUH, COAECPKALIUX CTENEHN U KOPHH.

Hppauunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHbie ypaBHeHUsA. OCHOBHBIE METO/IbI PEHIECHUS [TOKA3aTEIbHBIX YPABHEHHM.

[IpeobpazoBaHue BhIpaKEHUN, CONEPKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUYECKUX
YpaBHEHUH.

OcHoBHble TpHUroHOMeTpuueckue Qopmynbl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YPaBHEHUM.

Pemienne cucteM JMHEHHBIX ypaBHEHHM. MaTpuiia CUCTEMbl JIMHEHHBIX YypaBHEHU.
Onpenenurens Marpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIICHHE €O
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MIOMOILBK CUCTEMBbI JIMHEHHBIX ypaBHEeHM. VccienoBanue nocTpoeHHOU
MOJIENH C MIOMOIIBIO MAaTPUIL U ONIPEIAECIIUTEIIEH.

[TocTpoeHne mMareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHMII M HEPAaBEHCTB K PEIICHUI0 MAaTeMaTUYECKHX 3a/Jad U
3a/1a4 U3 pa3IuYHbIX 00JaCTel HayKH U pealbHOM JKU3HMU.

DyHKUUH U TPaPUKHU

OyHKIMsA, crnocoObl 3amaHus ¢QyHKUUM. B3aumuo oOpatHble (yHkimu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHble peodpa3zoBaHus rpauKOB (PyHKIIMHA.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gynkmuu. [Tpomexyrku
3HakonocTossHCcTBa. UETHble M HeuéTHble QyHkuuH. [lepuoanueckue ¢yHkuuu. ITpomexyrku
MOHOTOHHOCTH (DPyHKIHMH. MakcuMyMbl 1 MUHUMYMbl QyHKIMH. Hanbosnbiiee U HauMeHbIlee
3Ha4YeHUs (PYHKIIUH HAa IPOMEKYTKE.

JIvHeliHas1, KBaJipaTU4YHas U JpoOHO-TMHENHHas GYyHKIMU. DIeMEeHTapHOe UCCIIEI0BAaHUE U
MOCTPOEHHE UX I'PapHKOB.



Crenennas (yHKIMSA C HaTypaJbHBIM M II€JbIM Toka3ateneMm. EE cpoiicTBa u rpaduk.
CaoiictBa U rpaduK KOpHA N-Oi CTeneHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HATypalbHBIM
[IOKa3aTeseM.

[Toxa3zaTtenpHas u norapupmMuueckas GyHKIHH, X CBOHCTBa U rpaduku. Mcnonp3oBanue
rpaduKoB QYHKIHUH U pelieHHs ypaBHEHUH.

Tpuronomerpudeckass OKpPYXHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKHX  (DyHKIMiA
YHUCJIOBOI'O ApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHbIX Mpolieccax U sBJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana MmaTteMaTH4ecKoro aHajm3a

IlocnenoBaTenbHOCTH, CIIOCOORI 3aJaHus OCIEA0BaTEIbHOCTEH. MEeTO 1 MaTeEMaTHYECKON
UHAYKIUA. MOHOTOHHBIE M OIpaHUYEHHBIE IOCIEA0BATEIbHOCTU. VcTOpHs BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJlbIX.

Apudmernueckas U reoMeTrpuueckas nporpeccud. beckoHeuHo — yObIBaroIast
reoMerpuueckas nporpeccusi. CymMa O€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccuu.
JIuHEeWHBI1I M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonb30BaHne nporpeccuu JUisl pelieHus peajibHbIX 3aJad MPUKIaIHOTO XapaKTepa.

HenpepeiBHble ¢QyHKIMM M uX cBoiicTBa. Touku paspbiBa. ACUMOTOTHI TpaduKOB
¢yukuuii. CBoiicTBa (QyHKIMI HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBalOB JUIsl pEUICHUS
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEpbIBHBIX (GYHKIMI ISl pEIIeHUs 3a/1a4.

[TepBas u BTOpast mponsBoaHble GyHKIMH. OnpeneneHne, reOMeTpUIeCKU U (GU3NIECKUI
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonHbie anemenTapHbIX GyHKUUN. [Ipon3BoaHas cyMMBbl, MPOU3BEIEHHUS], YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepaly HaJl MHOKECTBAaMU M UX CBOMcTBa. Jlnarpammsbl Diliepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO armapara Uil ONUCAaHUS PEaJbHBIX INPOLIECCOB U
SBJICHUH, TIPU PEIICHUN 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MAaTeMAaTH4YeCKOro  OOBEKTa,  CIEICTBHE,
JOKa3aTeNIbCTBO, PABHOCWIIBHBIC YDABHECHHS.

11 KJIACC

Yucaa v BLIYHCIEHUS

HarypaneHubie u menbie uucna. [IpuMeHeHWE NPU3HAKOB JCIUMOCTH IIENBIX YHCEN,
HauOospmuii oo aenutens (nanee — HOJl) m Hanmensinee obmee kpatHoe (nanee — HOK),
OCTaTKOB TI0 MOJTYJI0, alropuT™Ma EBKHIa 1S penieHus 3a/1a4 B 1ENIbIX YUcax.

KommuiekcHbie 4ymciia. AnreOpandeckas ¢ = TPUTOHOMETpUYECKass (OpMBI  3amucu
KOMIUIEKCHOTO 4Hcia. ApudmeTrndeckue ornepanuy ¢ KOMIUIGKCHBIMHU 4uciamu. M300pakeHue
KOMILJIEKCHBIX YHCeNl Ha KOOpAuHaTHOU miockoctu. @opmyna Myaspa. Kopuu N-oif crenenu u3
KOMIUIEKCHOTO 4YHcla. [IpuMEHeHHME KOMIUIGKCHBIX YHCEN JUIs pelieHus (U3HYEeCKUX |
r€OMETPUYCCKHX 3a]1a4.

YpaBHeHus 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHUH U HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBbI -
ciencTBusi. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT16op KOpHEW TPUTOHOMETPUYECKHX YpaBHEHHH C MMOMOIIBI0 TPUTOHOMETPHUYECKOU
OKPYKHOCTH. PellieHne TpuroHoMeTpuieckux HepaBeHCTB.

OcHOBHBIE METO/IBI PEILIEHUS TOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUST CHUCTEeM U  COBOKYITHOCTEH  palMOHAIBHBIX,
HppalMOHAIILHBIX, TIOKA3aTeNbHBIX U TOTApU(MUIECKUX YPaBHEHUI.

YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU.



[IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLEHUIO MAaTEMaTHUYECKHUX 3ajad U
3aa4 W3 Ppa3IMYHBIX OONacTe HAyKHM M pEaJbHON >KW3HM, WHTEPIpETalus MOJYyYSHHBIX
pe3ynbTaToOB.

DYyHKUUH U TPaPUKH

I'padux xommoszurmu ¢yHkiuii. ['eomerpuueckue oOpa3sl ypaBHEHUH U HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUHN, UX CBOICTBA U rpadUKH.

I'paduueckne MeTonpl pemieHHs YpaBHEHHH M HepaBeHCTB. [ paduueckue MeETOIbI
peuieHus 3a1ad ¢ napaMeTpaMH.

Ucnonw3oBanne rpadukoB (GyHKIUN A5 HCCIEIOBAHUS TPOLIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BO3HUKAIOT TPU PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX IPEIMETOB U PEaTbHON JKU3HU.

Hayana MmaTteMaTH4eCKOro aHaJu3a

[TpumeneHre MPOM3BOAHON K UCCIIENOBAaHUIO (DYHKIINKH Ha MOHOTOHHOCTB M DKCTPEMYMBI.
Haxosxienre HanOoIbIIero ¥ HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHUS HAMJIYUIIErO pELIEHUS B IPHUKIAJHBIX
3ajavyax, s ONPENENIEHUs CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMysiaol HiIu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIE 31eMEHTAPHBIX
¢yskuuil. [IpaBuna HaxoXaeHHs TEPBOOOPA3HBIX.

Wuterpan. I'eomerpruecknii cMbICII HHTErpasia. Belunciaenne onpeaenéHHOro HHTErpaa
o ¢popmyne Herotona-JleitOnuna.

[Ipumenenue wuHTErpana i HaXO0XACHUS IUIOMAAEH IUIOCKUX (uUryp u o0bEMOB
F€OMETPUYECKUX TEJ.

[Ipumeps! pemenuilt AuddepeHuanbHbIX ypaBHeHH. MaTteMaTtnyeckoe MOJEeTUpOBaHNE
peaJIbHBIX MTPOLIECCOB C MOMOIIBIO AUPPepeHINATbHBIX YPaBHEHHI.



HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW  IMO3WUIMU  OOYYAroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHWCTBOBATH C COIMABHBIMH HHCTUTYTAMHU B
COOTBETCTBHUU C UX (PYHKIHMSIMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCHICKHX
MAaTEMAaTHUKOB M POCCHWCKOW MATeMaTUYECKOMN IIKOJbI, UCMOJB30BAHUE ITUX NOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTUIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHUM HAyKW M JCSATENBHOCThIO yY4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIICHME K  MHpPY, BKJIIOYas  OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEUIeHWH, pacCyKIeHUil, BOCIPUUMYHUBOCTh K
MaTEeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HaHUSI B MHTEpPECaX 3J0POBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(bu3nyecKoe COBEPIICHCTBOBAHUE MPHU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON AEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
podeccHOHANbHOM NEesATeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBepuiaTh OCO3HaHHBIA BbBIOOP Oyaymiel mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOpPMUPOBAHHOCTh DKOJIOTUYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOsieM, OpUeHTalus Ha  [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHUs 3a1ad B 00JacTU OKpYXAloIIel cpeipl, MIaHUPOBAaHUE
MOCTYIKOB U OLICHKU UX BO3MOXHBIX HOCJIEACTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, MOHMMAaHUE MATeMaTUYeCKOW HAyKd Kak cdepbl
YEJIOBEUYECKOU AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIMBUIIM3ALINU,
OBJIQJICHHUE S3bIKOM MATEMaTHUKU U MaTEMaTHYECKOM KyJIbTYpOi KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISATh MPOEKTHYIO U MCCIEI0BATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIC yHHBepPcadbHbIE YueOHbIE JelCTBUSA

ba3oBrble Jornyeckue 1eHCTBHUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKM MATEMaTHYECKUMX OOBEKTOB,
NOHATUH, OTHOWICHUA MEXIY MNOHATHIMH, (DOPMYTUPOBATH ONPEACICHUS  MOHSATHIA,
yCTaHaBIIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKALMK, OCHOBAHUSA i 0000IIeHHsS U
CpPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIHpPOBaTh U MPEOOpPa3OBHIBATh CYKICHHS: YTBEPAUTEIIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYUs B (akTax,
JAHHbIX, HAONIOAEHUAX W  YTBEPXKICHMSX, Mpeajgaratb KpUTEpUH JJIs  BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKII0YeHNH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEP)KAECHUHN (IpsiMble U
OT NPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMI0, IMPUBOAUTH MPUMEPbl U KOHTPIPUMEPSI,
000CHOBBIBAaTh COOCTBEHHBIE CYXIEHUS U BBIBOJIBI,

BBIOMpaTh cnocob pemieHus ydyeOHOM 3ajauu (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBare/ibCKkue 1eHCTBUSA:

HCIO0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HaHUs, (POPMYIUPOBATH
BONPOCHI, (PUKCHUpYIOIIKE MPOTUBOpEUYHE, MpoOIeMy, yCTaHaBIMBAaTh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

IIPOBOJUTH  CAMOCTOSITEJIBHO — CIUIAHUPOBAHHBIM ~ DKCIIEPUMEHT, MCCIEAOBAHHE IIO
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IPOLECCa, BBISBICHUIO
3aBHCUMOCTEH MeX 1y 0OBEKTaMHU, SBICHUSMH, IPOLIECCAMU;

CaMOCTOATENIBHO (popMyIHpoBaTh 000OIIEHNST M BBIBOJIBI [0 pe3ysbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IMOIYYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U
000011eHMIT;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUIATh IPEIIOJIOKEHUSA O
€ro Pa3BUTHH B HOBBIX YCIIOBMSIX.

Pa6ora ¢ undopmanmeii:

BBISBIIATE Ie(PUIUTH HHPOPMALIMK, JAHHBIX, HEOOXOJUMBIX JUIsI OTBETA HA BONPOC U JUIA
pELIeHNs 3a/1a4H;

BbIOMpaTh MHGOpPMALMIO M3 HMCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh HMHGOPMALMIO Ppa3IUYHBIX BUAOB U (opMm
IIPE/ICTaBIICHMS;

CTPYKTypUpOBaTh  HMH(pOpMAlMIO, MPEJICTaBIATh €€ B  pa3auuHbIX  (opmax,
WJUTIOCTPUPOBATH IpahuuecKu;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHukaTuBHbIE YHUBEpPcaIbHbIe yueOHbIe elicTBUs

Oo0menne:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYXJICHHUS B COOTBETCTBHM C YCIOBHUSMHU W IIENSIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHCHMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHUS 1O XOJAYy pEIIeHUs 3a/layd, KOMMEHTHpPOBATh IOJTY4YEHHBIH
pe3ynbTarT;

B XoJie OOCYXKIEeHHs 3a7aBaTh BOIMPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl, MPOOIEMBI,
pemraeMoi 3ajauu, BBICKA3bIBaTh WJCH, HAIIEJICHHBIE HA MOWCK PEIICHHUs, COMOCTABIATH CBOU



CYXJIEHHsI C CYXJECHUSIMH APYrHMX YYaCTHMKOB JUAIIOra, 0OHApyKUBATh PAa3IU4Me U CXOJCTBO
MO3HILIUH, B KOPPEKTHOH (hopMe POPMYITHPOBATH Pa3HOTIIACHUS, CBOU BO3PAKCHUS;

NpCACTAaBJIAThL PE3YJIbTAaThl PCUICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUSA, ITPOCKTA,
CaMOCTOSITEJIBHO  BbIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3agad MpPE3CHTAllMH U
0COOEHHOCTEH ayJUTOPUH.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranu3anusi:

COCTAaBJIATH IUIaH, aJTOPUTM pEIIEHHs 3a/add, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATH
BapHAaHTHI PELICHUH C Y4ETOM HOBOW WH(pOpPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHATbHbII HHTEJIEKT:

BJIAJICTh HABBIKAMH TI03HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
U MBICIHTENBHBIX MPOIECCOB, WX PpPE3yAbTaTOB, BIAJETh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCca U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a/1auu;

MPEIBHUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TNPH PENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHUBBI B JICATEIIHBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAHJICHHBIX ONINOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pE3ylbTaTa MEIHM ¥ YCIOBHSIM, OOBSICHATH TNPUYMHBI
TOCTIDKEHUSI WM HEJOCTIDKEHHS Pe3yIbTaTOB JESTeIHHOCTH, HAXOJIUTh OMIMOKY, J/JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJIBLHOCTD:

MMOHUMATh ¥ WCIOJIL30BATh MPEUMYIIECTBA KOMAHJHONW W MHIUBUIAYATBHONW pabOTHI TIpH
pemeHNH y4eOHBIX 3ajJa4, MPUHAMATHh I[elb COBMECTHOW JIeSTENBHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessaTh BHABI pabOT, TOTOBApUBATHCS, 0OCYXIATh
MIPOIIECC B pe3ybTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JTIOJCH;

y4acTBOBAaTh B TPYMIOBBIX (hopmax paboTel (0OCYXJAeHUSI, OOMEH MHEHHH, «MO3TOBBIE
IITYPMbI» U HHBIE), BBINOJHATH CBOIO YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMH 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMHA MPOIYKT IO
KpUTEpUsIM, cHOpMYJIHNPOBAHHBIM YYACTHUKAMH B3aUMOICUCTBUS.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy obOyuenus B 10 kjacce oOy4arouuics IMOMYYUT CICIYIOIIME TMPEIMETHBIE
pe3yNbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «AnreOpa M Havaa
MaTeMaTHYEeCKOTO aHAIH3a»:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: PAMOHAILHOE YUCIIO, OECKOHEUHasl epruoanyecKas
Ipo0Ob, MPOIEHTHI, UPPAUOHATBLHOE YHWCIIO, MHOKECTBA PAIMOHAIBHBIX U JEHCTBUTEIBHBIX
qucell, MOIyJlb IeHCTBUTEIHHOIO YUCIIA;

MIPUMEHSTH APOOU U MPOLEHTHI VI PEIICHUs] IPUKIAIHBIX 33/1a4 U3 Pa3IUYHbIX OTpacieit
3HAHWUN U pPeaTbHOU KU3HU;

MPUMEHATh NPUONIKEHHBIE BBIUUCICHHUS, MPABUIA OKPYIJCHHS, MPUKUAKY U OILIEHKY
pe3ynbTaTa BRIYUCICHUN;

CBOOOZHO ONEPUPOBATH MOHSATHUEM: CTEMEeHb C IIeNIbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOANTYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN A PEUIeHUS MPAKTUYECKUX 3aj1ad U
MPEACTABICHUS JAHHBIX;

CBOOOJHO OTEpUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHU;

CBOOOHO OTEpUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM TMOKa3aTeNeM;

CBOOOJHO OMEpUPOBATH MOHATHAMH: JIOTapudM dKcla, ACCATHUYHbIE M HATypaibHbIC
JorapupMmsl;

CBOOOJHO OTEpPUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOTO
aprymMeHTa;



OTIEPHPOBATH MOHATHIMHU: APKCUHYC, ApKKOCHHYC U aPKTAHT'€HC YHCIOBOTO apryMEHTa.

YpaBHeHHUS] U HEPaBeHCTBA:

cBOOOJHO  OMEpUpOBaTh  MOHATHSMH:  TOXKIECTBO, ypaBHEHHME,  HEPABEHCTBO,
PaBHOCWIIbHBIC YPaBHEHUS M YPaBHEHUS-CIIE/ICTBHSI, PABHOCHIbHBIC HEPABCHCTBA;

NPUMEHATh PaA3IMYHBIE METOJbl PELICHHsS PAlMOHAJIBHBIX M JIPOOHO-PAMOHATBHBIX
ypaBHEHUH, TPUMEHSITh METO HHTEPBAJIOB JUISI PELLICHUS HEPABEHCTB;

cBOOOJTHO ONEPUPOBATH MOHATHUSAMH: MHOTOWICH OT OJHOW NEPEeMEHHOW, MHOTOWIEH C
HENBIMA  KOO(QQHUIMEHTaMH, KOPHH MHOTOWICHA, NPUMEHSATh JeJICHHEe MHOTOWIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

cBOOOJHO ~ONEpUPOBATh MOHATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH, MaTpHIIa,
ONpeAeNuTeNb MaTpullbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIONb30BaTh CBOICTBA
ompenenuTens 2 X 2 i BBIYMCICHUS €r0 3HAYCHHS, IPUMEHSITh OMPEICITUTEIN sl PEHICHUS
CHCTEMBl JIMHEWHBIX YpaBHEHH, MOJEIUPOBATh peajibHbIE CHTYallMd C IMOMOMIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMH, MHCCIEI0BAaTh IOCTPOECHHBIE MOJEIM C I[OMOUIBI0 MAaTpUll U
onpeenuTeNel, THTEPIPETUPOBATh MTOJIyYEHHBIH PE3ybTaT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMMU J1J1s TpeoOpa30BaHUsl BbIPaKEHUH;

BEITIOJTHATh ~ NPEOOpPA30BaHUsI  UYUCIIOBBIX  BBIPAKEHHH, COJEP)KAIIUX CTEMEHH C
palOHaIbHBIM [TOKA3aTENEM;

HCIIOJIb30BAaTh  CBOMCTBa JlorapuMoB JUisi IpeoOpa3oBaHus  JIOTapUPMUUYECKHX
BBIPAKEHUI;

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HppALlMOHAIbHBIE,  [OKa3aTelbHblE U
norapuMUYECKUE ypaBHEHUS, HAXOIUTh MX PEUICHUsS C MOMOIIBI0 PAaBHOCHIIBHBIX TIEPEXO0J/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSATH  OCHOBHBIE  TpHUTOHOMETpHYeckne (GopMynbl aius  TpeoOpa3oBaHUs
TPUTOHOMETPHUYECKIX BBIPKEHUI,

CBOOOJHO OMEpUPOBAaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSATH
Heo0xo1uMble (HOPMYIIBI ISl pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHMIA;

MOJENTUPOBATh pEAJbHbIE CHUTYyallMM Ha s3bIKe anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHs, HEpaBEHCTBA [0 YCIOBUIO 3a/ayH, HCCIENOBaTh IOCTPOEHHBIE MOJEIH C
MCI0JIb30BAHMEM ammapara ajareOphl.

DOYyHKUUM U TPaPUKH:

CBOOOJIHO OTMEPUPOBATH TOHATHUSAMU: (YHKITUS, CIOCOOBI 3amaHusi (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIIMH, KOMIO3UIUSA (PyHKIMHA, rpaduk (QYHKIMH, BBIMOJIHATH JJIEMEHTApHBIC
npeoOpazoBaHus Tpad@UKOB (YHKITU;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: O0JACTh OIpENeieHUs] M MHOMXECTBO 3HAUYECHUU
GbyHKIMY, HYTU QYHKIUY, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMU: YETHBIE U HEUETHbIE (DYHKIUHU, NEPUOJAUYECKUE
GYHKIMHM, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIMM, MAaKCUMYMbl W MHHUMYMBI (YHKIIHH,
HauOoJbIlIee U HAaMEHbIIee 3HaUeHnEe (DYHKIIUU Ha IPOMEKYTKE;

CBOOOZHO OIMEpUPOBATh MOHATUSMU: CTENEHHas (YHKUIUS C HATYpalbHBIM M LEIbIM
nokasaresieM, rpaduk CTENEeHHOW (YHKIHMH C HATypallbHBIM U IENBIM TOKa3aTelleM, rpaduk
KOpHS N-0if cTeneHH KakK (PyHKIIMU 0OpaTHOM CTENEHH C HATYpallbHBIM MOKa3aTeleM;

OTIEpUPOBATh MOHSATUSIMH: JIMHEHHAas, KBaJgpaTU4Has U JIpOOHO-TMHEHHas QYyHKINHU,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BAHUE U MOCTPOCHHE UX IPA(PUKOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMHU: TOKa3aTelbHass U Jorapudmudeckas (yHKIHH, UX
CBO¥CTBa U IpaUKH, UCTIOJIL30BATh UX I'PaUKH JUTS pEIICHUS ypaBHEHU;

CcBOOOJIHO OMNEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUECKAs OKPYKHOCTb, ONpeAeiIeHue
TPUTOHOMETPUUECKUX (PYHKLUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh I'paduku (QYyHKIUH A7 MCCIET0BaHMUS MPOLIECCOB M 3aBUCHUMOCTEH Npu
pElIeHnH 3a/la4 U3 JAPYruX y4eOHBIX MPEeIMETOB W PealibHON KU3HHU, BBIpaxaTh (opMyaamMu
3aBUCHUMOCTH MEX]Ty BETUYUHAMU;



Havyana maTeMaTH4eCKOro aHaJIM3a:

cBOOOJIHO OIEpPHUPOBATH MOHATUAMHU: apUPMETHYECKas M TeOMEeTpUYecKas Hporpeccus,
0ecKkOHEeuHO yOBIBaIOIIast TEOMETPHYUECKAs MIPOTPECCHs, JIMHEHHBIN U SKCIIOHEHIIUABHBINA POCT,
(opmyIna CI0KHBIX IPOIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUU /ISl PELIEHMsI pEealIbHBIX 3ajad IPUKIIAJHOTO XapaKTepa;

cBOOOJHO  OMEpUPOBaTH MOHATHUSAMH:  TOCIEAOBATENBHOCTh, CHOCOOBI  3a/JaHUS
I10CJIE0BATEILHOCTENH, MOHOTOHHBIE U OTPAHUUYEHHBIE [10CIIE0BATEIBHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUS MAaTEMaTUYECKOTO aHaJIN3a KaK aHaIu3a OECKOHEYHO MaJIbIX;

cBOOOJTHO OTIEPUPOBATH MOHATUSMH: HEMpPEPBIBHBIE (YHKIMU, TOYKH pa3pbiBa rpaduxa
GbyHKIMH, aCHMOTOTHI Tpaduka QyHKINH;

cBOOOJTHO OTEpHpPOBAaTh MOHATHEM: (PYHKIHSA, HENpepbIBHAs Ha OTPE3KE, MPHUMEHSTh
CBOWCTBA HETIPEPBHIBHBIX (DYHKIUI TS peIICHHs 3a/1a4;

cBOOOJTHO ONEpUpPOBATh MOHATHUSAMHU: TIepBas W BTOpas TMPOU3BOJHBIE (DYHKIUH,
KacaTesbHas K rpaguKy QpyHKUINU;

BBIYMCIATh MPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YAaCTHOTO M KOMIIO3UIIMU JBYX
(GyHKIMI, 3HaTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

HCI0JIb30BaTh F€OMETPUUECKUN U PUZNYECKUI CMBICI POU3BOIHOM JIIsl pEIIeHUs 3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOOHO ONEpUPOBATh MOHATUAMU: MHOKECTBO, OTIEpAllUU HaJl MHOKECTBAMU;

HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar /sl ONKUCaHUs PeaJbHBIX MPOIECCOB
U SIBJICHUM, IPH PEIICHNUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO OINEpUpPOBaTh MOHATUSIMHU: OIpeAeTIeHUEe, Teopema, ypaBHEHHE-CIIEACTBHE,
CBOMCTBO MAaTeMaTH4YeCKOro OObBEKTa, JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEpaBEHCTBA.

K konmy oOyuenuss B 11 kJacce oOydarolmuiics TOJYYUT CJEAYIOIIME IpeIMETHBIE
pe3ynbTaThl IO OTACIBHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca «Anredpa W Hadaja
MaTeMaTH4ECKOTO aHAJIU3ay:

Yucia 1 BBIYUCICHUS:

CBOOOJTHO ONEpHUPOBaTH MOHATUSAMHU: HATypaJlbHOE U LEJ0€ YHUCIO, MHOMKECTBa
HaTypaJbHBIX U LEJbIX YKCEN, UCIOJIb30BaTh MpHU3HAKU AeauMocTH 1enbix yncesn, HOJ n HOK
HaTypaJIbHBIX YMCEJ JJIs PEIIEHUs 3a1a4, IPUMEHATh alroput™ EBknnna;

cBOOOJIHO ONEPHUPOBATh MOHATUEM OCTATKa 110 MOJYIIO, 3alIUChIBaTh HATYpaJIbHbIE YHCIIA
B Pa3JIMYHBIX NO3ULMOHHBIX CUCTEMAX CUUCIICHHUS;

CcBOOOJIHO ONEpUPOBATh MOHATHAMM: KOMILJIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucel, NMPeICTaBIIATh KOMIUIEKCHbIE YHCia B alreOpandeckoil 1 TpUroHoMeTpudeckoil ¢popme,
BBITNOJIHATE apu(METHUUECKHE OTepallii ¢ HUMHU U N300paXkaTh Ha KOOPIUHATHON INIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATUAMHU:  HMppPAlMOHANbHbIE,  IOKa3aTeJbHblE U
norapu(pMUUECKue HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX IEPEXO00B;

OCYLLIECTBIIATh OTOOP KOPHEH NMpH pelIeHuH TPUTOHOMETPUYECKOTO YpaBHEHUS;

CBOOOJIHO OIEpUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHSTh
Heo0X0AuMble (POPMYIIbI JUIs PELLICHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO OIEPUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOJAUTD PELICHHs] CUCTEMBI M COBOKYITHOCTEU
palMoOHANBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABEHCTB;

pelmaTh palUoOHalbHBIE, HWpPpalMOHAJIbHBIE, IOKa3aTelbHbIEe, JorapupMmuyeckue u
TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COAEPKAIINE MOIYJIN U ITapaMeTphI;

MPUMEHATH TpapruecKue METOAbI Il pellieHHs] ypaBHEHUI 1 HEPAaBEHCTB, a TakXKe 3a7a4y
C MapaMeTpaMHy;

MOJICIUPOBATh pEalbHbIE CUTYyallMM Ha s3bIKE aireOpbl, COCTABJIATH BbIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U MX CHCTEMbI II0 YCIOBHUIO 3a/adM, HCCIEI0BaTh IOCTPOECHHBIE
MO/IEJIH C MCIIOJIb30BAaHHUEM arrapara anreOpbl, HHTEPIPETUPOBATh MOJYYECHHBIH Pe3ysIbTaT.



DyHKIUHN U TPaQUKH:

CTPOHTH TpapUKH KOMIOZULUHU (PYHKIMIA C MOMOIIBIO 3JIEMEHTAPHOTO HCCICIOBAaHUS U
CBOMCTB KOMITO3UIIMU ABYX ()YHKIIMA;

CTPOUTb T'€OMETpUYECKHEe oO0Opa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHIAMHU: TPAPUKH TPUTOHOMETPHUECKUX (PYHKITH;

MPUMEHATH (PYHKIMH [T MOJCIMPOBAHUS U UCCIEOBAHUS PEATbHBIX IPOIIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIHM3A:

WCIONBb30BaTh MPOU3BOJHYIO [UIS HCCIENOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HAXOJUTh HaUOOJIbIIIeE U HAMMEHBIIIee 3HAaYeHUs (PYHKIIMU HETPEPHIBHON HAa OTPE3KE;

HCIIOJIb30BATh IIPOU3BOJAHYIO Ul HAXOKACHMS HAaWJIydUIEro PELICHHs B IIPUKIIAIHBIX, B
TOM YHUCJE COLMAIBHO-D)KOHOMUYECKUX, 3aJadax, Ul ONPEIEICHUS CKOPOCTH M YCKOPEHUs
mporiecca, 3alaHHoro (GopMyIoil uim rpadukom;

CBOOOJHO OTIEPUPOBATH MOHATHAMU: IIEpBOOOpa3Has, oNpeAeaEHHbIA HHTErpal, HAX0UTh
epBOOOpa3HbIE BJEMEHTApHbIX (YHKIMM M BBIYMCIATH HHTErpan mo ¢opmyne HproToHa-
JleiiOnuma;

HaXOJUTh IJIOIAAN MJIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIIBIO0 HHTETpala;

MMETh NPEJICTAaBICHHE O MAaTeMAaTM4YE€CKOM MOJEIMPOBAHUM Ha IPUMEPE COCTABJICHMS
g depeHInanbHbIX YpaBHEHHUIH;

pelarh NpUKIaJHbIe 3a/1a4k, B TOM YHCIIE COIMATbHO-3KOHOMUYECKOTO M (PU3MUYECKOTO
XapakTepa, CpeACTBAMU MATEMATHYECKOTO AHAIIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KoaudecTBO 9acoB
DJIeKTPOHHbIE
n/ Tema ypoka Beero Kontpoabn | IlpakTmyeck OP
n ble padoThI He padoThl
1 MHO0%€eCTBO, OIepaluy HaJ MHOKECTBAMH M MX CBOMCTBA 1
2 Juarpammel Ditiepa-Benna 1
3 [IpuMeHeHre TeopeTUKO-MHOKECTBEHHOT'O anmnapara JUlsl peleH s 3a1a4 1
4 Pannonanbeublie yncna. OObIKHOBEHHBIE U IECATUYHbBIE APOOH, IPOLIEHTHI, 1
OEeCKOHEUYHbIE MTEPHONUECKHE JpOooH
5 ParmmonaneHbie ynciaa. OOBIKHOBEHHBIC U IECATUYIHBIE IPOOH, TIPOIICHTHI, 1
OEeCKOHEUYHbIE MEPHOUECKHE POoOH
6 [Ipumenenue npo6eii ¥ TPOUEHTOB IS pelIeHUs] TPUKIIAHBIX 3a/1a4 1
7 [Ipumenenue npobeii ¥ TPOLEHTOB JUIs PElICHUs TPUKIAIHBIX 3a7a4 1
8 JelicTBuTenbHbIC Yncia. PalimoHaabHbIe M HppalMoHaIbHbIE YUCia 1
9 ApubmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMHU 1
10 Monynbs AeMCTBUTEIBLHOTO YHCIIa U €r0 CBOHMCTBA 1
11 [TpuGnnxEHHBIE BEIUNCIIEHUS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OLIEHKA 1
pe3yibTara BBIYMCICHUN
19 OCHOBHBIE METO/IbI PEeIIEHHS LENbIX U IPOOHO-pAllMOHAIBHBIX 1
yYpaBHEHUH U HEPABEHCTB
13 OCHOBHBIE METO/IbI PEIIEHHs LENbIX U IPOOHO-pAlIMOHAIBHBIX 1
yYpaBHEHUH U HEPABEHCTB
14 OCHOBHBIE METO/IbI PELIEHUS LENbIX U IPOOHO-PAlIMOHAIBHBIX 1
ypaBHEHUH U HEPABEHCTB
15 MHorouieHsl 0T OJJHOH nepeMeHHOH. JleneHne MHOTouIeHa Ha 1
MHOT'OWIEH C OcTaTKOM. Teopema besy
16 MHorouwieHsl ¢ nenbiMu kodpduuuentamu. Teopema Buera 1
17 Pemenue cucreM JIMHEHHBIX YpaBHEHUI 1
18 Pemenue cucreM JIMHEHHBIX YpaBHEHUI 1
19 Marpuia cucteMbl JMHEHHBIX ypaBHeHUN. OnpeenuTesnb MaTpullbl 2X2, 1

€ro TCOMeTpI/I‘-ICCKI/Iﬁ CMBICJII U CBOﬁCTBa; BBIYHMCJIICHUEC €TI0 3HAYCHUA




Omnpenenurens MaTpulpl 2X2, €ro FEOMETPUYECKUI CMBICT U CBOICTBA;

20 BBIUMCIICEHUE €r0 3HAUCHUS !

21 HpHMeHe%He OTIPENICIIATEIS JUISl PEIICHUS] CHCTEMBI JINHEHHBIX 1
ypaBHEHUI

29 Pemenne TPUKIIAHEIX 387111 © MOMOIIIBIO CHCTEMBI JTMHEHHBIX 1
ypaBHEHUI

23 Pemenne TMPUKIA/HBIX 32121 C MOMOILBIO CHCTEMBL JTMHEHHBIX 1
ypaBHEHHHA

24 Kontponbnas pabora: "PannonanbHble ypaBHEHUs U HEPABEHCTBA. 1
Cucrembl TUHEHHBIX ypaBHEHUI"

o5 OyHK1MS, criocoObl 3aganHus GyHKuuu. BzaumHo obpaTHble GYyHKIIMH. 1
Komnozunus hyHkimii

26 I'paduk pyHkumu. dnemeHTapHble MpeoOpazoBanus rpadrukoB QyHKIUN 1

27 O6nacTh onpeaeneHuss © MHOKECTBO 3HadeHul pyHkiuu. Hynu 1
¢yHkuuu. [IpoMexyTKH 3HaK IOCTOSHCTBA

28 Uérapie u HeuéTHbie GyHKIMH. [lepronnueckue Gynkmuu. [Ipomexyrku 1
MOHOTOHHOCTH (DYHKITUH

29 MaxkcuMymbl 1 MUHUMYMBI pyHKIMU. Hanbombllee 1 HauMeHblee 1
3Ha4yeHHe (QYHKIUU Ha IPOMEKYTKE

30 Jluneiinas, kBaapaTuyHas U ApOOHO-IMHEHHAST QYHKITUN 1

31 DJIeMEHTAapHOE MCCIICIOBAHNUE U TTOCTPOCHUE TPAPUKOB ATUX (DYHKIIHI 1

32 DJIeMEHTAapHOE UCCIICIOBAHNUE U TTOCTPOCHUE TPAPUKOB ATUX (DYHKITHI 1

33 CrerneHns ¢ LeabIM IToKa3zaTeneM. bunom Herotona 1

34 CrerneHns ¢ LeabIM IToKa3zaTenaeM. bunom Herotona 1

35 CreneHHas GyHKIUS C HATYpaJbHBIM U LIENbIM MToKa3areneM. Eé 1
CBOMcTBA U rpaduk

36 KonTposnpHas padota: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaduk” 1

37 ApupmeTrueckuii KOpeHb HaTypaJIbHOMN CTENIEHH U €ro CBOMCTBA 1

38 ApupmeTrueckuii KOpeHb HaTypalbHOMN CTENIEHH U €ro CBOMCTBA 1

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAILUX CTENIEHU U KOPHU 1

40 [Ipeobpa3oBaHusl YUCIOBBIX BBIPAKEHHH, COACPIKAIIMNX CTEEHU U KOPHH 1

41 [IpeoOpa3oBaHusl YUCIOBBIX BHIPAXKEHUH, COAEPIKAIIUX CTENIEHU U KOPHU 1

42 WppaumonansHblie ypaBHeHUs1. OCHOBHBIE METO/Ibl PEIICHUS 1




HMPPALMOHAIIBHBIX YPABHEHUN

Wppanmonanshbie ypaBHeHNs. OCHOBHbBIE METObI PELLICHUS

43 MppaIMOHAIBHBIX YPaBHEHUN !

44 WppanmronaisHbie YPABHCHHS. OCHOBHBIE METO/IbI PEIICHHS 1
MppaIMOHAIBHBIX YPaBHEHUN

45 PaBHOCWIBHBIE ITEPEXO/IbI B PELICHUN UPPALMOHAIBHBIX YPABHEHUHN 1

46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH HPPAITHOHAIBHBIX YPaBHEHHI 1

47 PaBHOCWIIBHBIE ITEPEXO/IbI B PENIEHUN UPPALMOHAIBHBIX YPABHEHUHN 1

48 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH HPPAITHOHAIBHBIX YPaBHEHHI 1

49 CpoiicTBa u rpaduK KOpHs N-Oi CTENEeHN KaK QYHKIIMU 00paTHOU 1
CTETICHH C HATYPAIBbHBIM IOKa3aTelleM

50 CpoiicTBa u rpaduK KOpHs N-Oi CTeNEeHN KaK PyHKIMU 0OpaTHOU 1
CTETICHH C HATYPAIBbHBIM IOKa3aTelleM

51 KonTtponpnas padota: "CBoiicTBa 1 rpaduk KOpHS N-0i CTEMEHHU. 1
UppannonanbHbie ypaBHEHUA"

52 CremneHb ¢ pallMOHATBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

53 CremneHb ¢ pallMOHATBLHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

54 CremneHpb ¢ pallMOHATBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

55 [TokazarenpHas GyHKINS, €€ CBOWCTBA U rpaduk 1

56 Hcnonw3oBanue rpaduka GyHKIUU IS peIISHUs YPaBHCHHUI 1

57 Hcnons3oBanue rpaduka GyHKIUU IS peIIeHUs YPaBHCHHI 1

58 [Toka3zaTenbHble YpaBHEHUA. OCHOBHBIE METO/IbI PELLICHUS 1
[I0Ka3aTeJIbHbIX YpPaBHEHUN

59 [Toka3zaTenbHble YPaBHEHH. OCHOBHBIE METO/1bl PELLICHUS 1
[10Ka3aTeJIbHbIX YpaBHEHUH

60 [Toka3zaTenbHble YPaBHEHN. OCHOBHBIE METO/IbI PELICHUS 1
MOKa3aTeNbHbIX YpPaBHEHUH

61 KOHTpOJILH”aﬂ paOora: "[loka3zatensHas Gynkuus. [lokasarenbHbie 1
ypaBHEHHUS

62 Jlorapudm uucna. CoiicTBa jorapugma 1

63 Jlorapudm uucna. CoiicTBa jorapugma 1

64 Jlorapudm uucna. CoiicTa jorapupma 1

65 JlecsTUUHBIE U HATypaJIbHbIE JIOTapUPMBbI 1




66 JlecsTUUHBIE U HATYypaJIbHBIE JOTApU(PMBI 1
67 [IpeoOpa3oBanme BEIpAKEHUH, COAepKAMUX JTOTapu(MbI 1
68 [IpeoOpa3oBanme BEIpAKEHUH, COACPIKAIMNX JIOTapr (MBI 1
69 [IpeoOpa3oBanHme BRIPAKEHUH, COACPKAIMUX JIOTAPHPMBI 1
70 Jlorapudmmueckast QyHKIHs, €€ CBOWCTBA U TpaduK 1
71 Jlorapudmmueckast QyHKIHs, €€ CBOWCTBA U TpaduK 1
72 Wcnonb3oBanue rpaduka GyHKIUM A5 pellieHUs] ypaBHEHUH 1
73 Wcnonb3oBanue rpaduka QyHKIUU AJ1s pelIeHNs ypaBHEHUI 1
74 Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE METOIbI PEIICHUS 1
JOTapu(PMUIECKUX YpaBHEHUN
75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS 1
JoTapu(PMUIECKUX YpaBHEHUN
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS 1
JOTapu(PMUIECKUX YpaBHEHUN
77 PaBHOCHIIBHBIC TTEPEXO/IBI B PEIICHUH JIOTAaPU(PMUICCKUX YPABHCHHI 1
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTAaPU(PMUISCKUX YPABHCHHI 1
79 KOHTponLH"a;[ pabora: "Jlorapudmuueckas ¢pyHkius. Jlorapudmuueckne 1
YpaBHEHHUSI
80 CuHyc, KOCHUHYC, TAHI'€HC M KOTAHI€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHUHYC, TAHI'€HC M KOTaHI€HC YMCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YMCIOBOTO apryMeHTa 1
84 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEEICHUE TPUTOHOMETPUUECKUX 1
(YHKLUH YUCIOBOrO apryMeHTa
85 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEEICHUE TPUTOHOMETPUUECKUX 1
(YHKLUH YUCIOBOrO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BbIPAKEHUH 1
91 [Ipeobpa3oBaHre TPUTOHOMETPHUECKUX BbIPAKECHUH 1




92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUI 1
93 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUI 1
94 PemreHne TpUroHOMETPUYECKUX YPABHEHUI 1
95 PemreHne TpuroHOMETPUYECKUX YPABHEHUI 1
96 Perienne TpUrOHOMETPUYECKUX YPaBHEHUN 1
97 PemreHne TpUroHOMETPUYECKUX YPABHEHUI 1
98 Pemnienne TpUrOHOMETPHYECKUX YpaBHEHUH 1
99 Pernienne TpUrOHOMETPHYECKUX YpaBHEHUH 1
100 Perienne TpUrOHOMETPHUECKUX YPAaBHEHUH 1
101 KonTponbHas pabora: "TpI/Il"OHOIVYI'CTpI/IIIeCKI/Ie BBIPAKECHUS U 1
TPUTOHOMETPHUYECKHE YPaBHEHHS
102 HOCJ‘IG}IOBaTeJ'IBI;IOCTI/I, CII0COOBI 3aIaHus [TOCIIEA0BATENLHOCTER. MeToa 1
MaTeMaTUIEeCKON WHIYKITIH
103 MOHOTOHHBIE B OTPaHUYEHHBIE TIOCIIE0BATENLHOCTH. MicTOpHs aHam3a 1
0ECKOHEYHO MaJIbIX
104 Apubmernueckasi Iporpeccus 1
105 ['eomeTpuueckas mporpeccust 1
106 beckoneyHo yObIBaroIIasi TeOMETpUYECKas MPOTPeccust 1
107 CymMa GeCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON TPOTPECCHI 1
108 JIMHeHBIN U SKCIIOHEHIIMAIBbHBINA pocT. Hucio e. Dopmyrna CIoxKHbBIX 1
IIPOLICHTOB
109 JIuHenHbI ¥ 3KCIOHEHIUANIbHBINA pocT. Yucio e. Popmyra CI0KHBIX 1
IIPOLICHTOB
110 Hcnonbp3oBaHue NPOrpeccuy i PELIeHUs pealIbHBIX 3a/1a4 IPUKIIAAHOTO 1
XapakTepa
111 Kontponsnas pabora: "[locnenoBarensHocTy U mporpeccun” 1
112 HenpepbiBHbIE GYHKIIMHN U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI rpaguKOB GYHKIUI 1
114 CBoiicTBa (hyHKIIMH HETIPEphIBHBIX HA OTPE3KE 1
115 CBoiicTBa (hyHKIMH HETIPEpPhIBHBIX HA OTPE3KE 1
116 MeTo1 UHTEPBAJIOB JUIsl PEIICHUs HEPABEHCTB 1
117 MeTo1 UHTEPBAJIOB JUIsl PEIICHHs HEPABEHCTB 1




118 Meroa MHTEPBAJIOB JUIsl PELICHUs] HEPABEHCTB 1
119 [TpuMeHeHre CBOWCTB HENIPEPBIBHBIX (DYHKIUH JUTS pelieHHs 3a1a4 1
120 [TpumMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKITUI JUTS pelIeH s 3a1a4 1
121 [lepBas u BTOpas Mpon3BOAHBIE HYHKIIUU 1
122 Omnpenenenre, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3MYECKUN CMBICI IPOU3BOTHOM 1
124 YpaBHeHHe KacaTelabHOU K rpaduky QyHKIUU 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIIUU 1
126 [Tpon3BoAHBIE IIeMEHTAPHBIX QYHKIUH 1
127 [Ipou3BoiHbIE 371€MEHTAPHBIX PYHKUINN 1
128 [IpousBoiHasi CyMMBI, POU3BEACHHUSI, YACTHOTO M KOMIO3UIIMU (DYHKIIHMA 1
129 [IpousBoiHasi CyMMBI, POU3BEACHHUSI, YACTHOTO M KOMIO3UIIMU (DYHKIIHMA 1
130 [IpousBoiHasi CyMMBI, POU3BEACHHUSI, YACTHOTO M KOMIO3UIIMU (DYHKIIHIA 1
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpeHMEe, 0000IIIEHNEe, CHCTEMaTH3aIus 3HaHui: "YpaBHeHU" 1
133 [ToBTOpeHUE, 0600IIeHNEe, cUucTeMaTr3alus 3Hanui: "OyHKIun" 1
134 Hrorosas koHTpoJbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 1
OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KUIACC

N KosnyecTBo yacos DJIEeKTPOHHbIE
11/_11 Tema ypoka Beero Kontpoabubie | Ilpaktnyeckue 11{0)
padoThI padoThI
1 [TpuMeHeHre MPOU3BOTHON K UCCIEIOBAHNUIO (DYHKIIMK HA MOHOTOHHOCTh 1
U OKCTPEMYMBI
2 [IpumeHeHne Mpor3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh 1
1 OKCTPEMYMBI
3 [IpumeHeHne Npor3BOIHON K Hcce10BaHUIO (DYHKIMIT HA MOHOTOHHOCTh 1
U 9KCTPEMYMBI
4 [IpumeHeHne Mpou3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh 1
1 SKCTPEMYMBI
5 [IpumeHeHne Mpor3BOIHOM K HcCIeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh 1
U SKCTPEMYMBI
6 [IpuMeHeHne mpon3BOIHOM K UCCIIEA0BaHMIO (DYHKIIMA HA MOHOTOHHOCTD 1
U DKCTPEMYMBI
7 HaxosxaeHue HanOoJIbIIEro 1 HAMMEHBIIETO 3HAYEHUsI HEMPEPhIBHOMN 1
(YHKIIUM Ha OTPE3Ke
8 HaxosxaeHue HanOoJIbIIEro 1 HAMMEHBIIETO 3HAYEHUsI HEMPEPhIBHOM 1
(YHKLMY HAa OTpE3Ke
9 Haxosxnenne HanOoJIbIIEro 1 HAMMEHbBLIETO 3HAYCHUsI HENPEPbIBHOMN 1
(GYHKIMU Ha OTpe3Ke
10 Haxosxnenne HanOoJIbIIEro 1 HAMMEHbBLIETO 3HAYCHUsI HENPEPbIBHOMN 1
(GYHKLIMU Ha OTpe3Ke
11 Haxosxnenne HanOoJIbIIEro ¥ HAMMEHBIIETO 3HAYSHUsI HEMPEPbIBHOM 1
(GYHKIIUY Ha OTpe3Ke
12 Haxosxnenne HanOoJIbIIEro ¥ HAMMEHBIIETO 3HAYSHUsI HEMPEPbIBHOM 1
(GYHKIIMU Ha OTpe3Ke
13 IIpuMeHeHre MPON3BOIHOMN I HAXOXKACHUS HAUIYYIlIeTO PELICHUS B 1
IIPUKJIAIHBIX 3a7a4ax
14 [IpuMeHeHre MPOU3BOIHOM I HAXOXKACHUS HAUIYYIlIEeTO PELICHNS B 1

IMPUKJIAAHBIX 3aadax




IIpuMeHeHne MPOU3BOIHOM IS OIPEIEICHUS CKOPOCTH U YCKOPEHHUS

15 nporiecca, 3aaHHoro (GopmyIoi uiu rpadukom !

16 [TpumMeHeHme MpON3BOTHON ISl ONIPEACTICHHSI CKOPOCTH U YCKOPEHHS 1
rporecca, 3aaHHOTO (OPMYJIO HITH TpadhuKOM

17 Kommosutus ¢hyHKImi 1

18 Komnoszunus ¢pyHkumii 1

19 Komnosunus ¢pyHkumii 1

20 I'eomerpudeckne oOpa3bl ypaBHEHUH Ha KOOPAMHATHON TUIOCKOCTH 1

21 I'eomeTrpuueckre oOpa3bl ypaBHEHUN Ha KOOPJAMHATHOM MJIOCKOCTH 1

29 Kontponsnas padota: "MccnenoBanre GyHKIHI C TOMOIIBIO 1
ITPOU3BOIHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX 1

24 [TepBooOpa3ublie anemeHTapHbIX GyHKIMH. [IpaBuna HaxoxAeHUS 1
epBOOOpPa3HbIX

o5 [TepBooOpa3Hbie anemMeHTapHBIX GyHKIUH. [IpaBuia HaX0XKACHUS 1
MePBOOOPA3HBIX

26 Wuterpain. ['eomerpruuecknii cMpICT HHTETpaja 1

27 Brruucnenue onpenenéanoro uaTerpaia no Gopmysne Hetorona- 1
JleitOnuna

28 Brruncnenue onpenenéHnoro uaterpana no gpopmyne Herorona- 1
JleitOnuna

29 [IpuMeHeHne nHTerpaia JIsl HaX0XKACHUS TUIOIAACH TIOCKUX QUTYP 1

30 [IpuMeHeHne uHTEerpaia Juis HaX0XAeHUs 00bEMOB r€OMETPUUECKHX Tell 1

31 [Tpumeps! periennii quddepeHnnaibHbIX YpaBHEHHH 1

32 [Tpumeps! perennii quddepeHnnalbHbIX YpaBHEHHH 1

33 MatemaTuueckoe MOJIEIIMPOBAHKE PEAbHBIX IIPOIIECCOB C MMOMOIIBIO 1
mddepeHnanbHbIX YpaBHEHUH

34 KonTtposnrHas padota: "[leppooOpa3Has u uarerpan" 1

35 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduKu 1

36 Tpuronomerpuyeckue GyHKIUHU, UX CBOICTBA U rpaduKu 1




37 Tpuronomerpuueckue GyHKINHU, HX CBOHCTBA U rpaduku 1
38 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu 1
39 Tpuronomerpuieckne GyHKIINU, UX CBOMCTBA U rpaduKu 1
40 OTt60p KOpHEH TpI/IrouHOMeTqueCKI/IX YPaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
a1 OTt60p KOpHEH TpI/II‘OEJOMeTpI/IIIeCKI/IX YPaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
42 Ot60p KOpHEH TPATOHOMETPHIECKHX YPaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
43 OT60p KOpHEH TPHUIrOHOMETPHIECKHX YPaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH
44 Pemienne TpuroHOMETpUYECKNX HEPABEHCTB 1
45 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pemrenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
47 Pemienne TpUroHOMETPHUYECKUX HEPABCHCTB 1
48 Kontponbhas padota: "['paduku TpUroHOMETpHUIECKUX (DYHKITHIA. 1
TpuroHomerpuyeckne HepaBeHCTBA"
49 OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIHbHBIX HEPABECHCTB 1
50 OCHOBHBIE METO/IbI PEIIEHUS TOKAa3aTeIbHbIX HEPABEHCTB 1
51 OcHOBHBIE METO/IbI PEIlIEHUS] TOKA3aTEIbHBIX HEPABCHCTB 1
52 OcHOBHBIE METO/IbI PElIEHUS TOKAa3aTebHbIX HEPABEHCTB 1
53 OCHOBHBIE METOJIbI PEIICHHUS JIOTapU(HMHUIESCKIX HEPABEHCTB 1
54 OcHOBHBIE METO/IbI PelIeHUs JTOTapU(DMUIECKUX HEPABCHCTB 1
55 OcHOBHBIE METOIbI pelIeHus JOrapu(hMUIECKUX HEPABCHCTB 1
56 OCHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUIECKIX HEPABCHCTB 1
57 OCHOBHBIE METO/IbI PEIICHUS UPPAIIOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHUS HpPAIOHATIHHBIX HEPABEHCTB 1
59 OCHOBHBIE METOIbI PEIICHUS] UPPAIIMOHATIHLHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHUS UPPAIOHATIBHBIX HEPABEHCTB 1
61 I'paduueckre MeTO bl pellieHHus UpPalMOHAIIBHBIX YpaBHEHUH 1




62 I'paduueckre METOIbl pelIeHUs UPPALMOHATBHBIX YPaBHEHUN 1

63 ['paduueckue METOIbl pEICHHS MTOKA3aTeIbHBIX YPaBHECHHUN 1

64 I'padrueckre MeTO bl peleHHs IOKA3aTeIbHBIX HEPABEHCTB 1

65 I'paduueckre METOIbI peICHHS JTOTAPUPMHUECKIX YPaBHEHUH 1

66 I'padrueckre METOIbI pelIeHHs JIOTAPHU(PMHUIECKIX HEPABEHCTB 1

67 I'paduueckre MeTO b pelieHns JOTapuPMHUUECKIX HEPABCHCTB 1

68 Fpa(bnquFHe METO/Ibl PEHICHUS TIOKA3aTENbHBIX U JTOTapU(PMHUECKIX 1
ypaBHEHHHA

69 Fpa(bnquFHe METO/Ibl PEHICHUS TIOKA3aTENbHBIX H JIOTapUPMHUECKIX 1
ypaBHEHHHA

70 I'padrueckre MeTOIbI pelIeHHs IOKA3aTeIbHBIX U JIOTapU(YMUICCKUX 1
HEPaBEHCTB

71 I'padrueckre MeTOIbI pelIeHHs IOKA3aTeIbHBIX U JIOTapU(YMUICCKUX 1
HEPaBEHCTB

79 Kontponbnas padota: "HpparmonanbHbie, TOKa3aTeIbHBIC U 1
norapudmudeckre HepaBeHCTBA"

73 KomrutekcHbie uncina. Anredpandeckast 1 TPUTOHOMETpHUYECKast (hOPMBI 1
3aIMCH KOMIUIEKCHOTO YHclia

74 KomruiekcHbie uncina. AnreOpandeckas 1 TPUTOHOMETpHYECKask POpPMbI 1
3aIMCH KOMIUIEKCHOTO YKCIia

75 ApubmMeTnyeckne ornepanuu ¢ KOMIIEKCHBIMHA YUCIIaMH 1

76 ApubmMeTnyeckne ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMH 1

77 N3o06paxkeHne KOMIIEKCHBIX YHCeI Ha KOOPAMHATHOM INIOCKOCTH 1

78 N3o0paxkeHne KOMIICKCHBIX YHCe]I Ha KOOPAMHATHOM IIOCKOCTH 1

79 ®opmyna Myaspa. KopHu N-0#i cTeneHn U3 KOMILICKCHOTO YHCIIa 1

80 ®opmyna Myaspa. KopHu N-0#i creneHn U3 KOMILICKCHOTO YHCIIa 1

81 [TpuMeHeHre KOMIUIEKCHBIX YMCeN Ul pelieHUs GU3NYECKUX U 1
reOMEeTpUYECKUX 3aa4

82 KonTtposnpHas padota: "KommuiekcHble yncia” 1

83 HarypanbHble u 1ienbie yncia 1




84 HarypanbHble 1 nenbie yncna 1

85 [IpuMeHeHNe NPU3HAKOB JEIMMOCTH LEIIbIX YUCEI 1

86 [TpumMeHeHne MPU3HAKOB ICTUMOCTH IEITBIX YUCET 1

87 [Ipumenenne npuszHakoB Aenumoctu neisix yncesn: HOJl u HOK 1

88 [Tpumenenne npu3HakoB aeaumocty 1enbix yrcen: HOJl u HOK 1

89 [IpuMeHeHnne npu3HaKOB ACIUMOCTHU HEIbIX YUCEN: OCTATKH 0 MOIYIIIO 1

90 [IpuMeHeHne Mpu3HaKOB ACIUMOCTH EIBIX YUCEI: OCTATKU 10 MOJIYIIIO 1

91 [TpuMeHeHne MPU3HAKOB IETUMOCTH IIEITBIX YMCeN: anroput™ EBkinaa 1
JUTSL pEIICHHUS 33134 B IEJIbIX YHCIIax

92 KonTpomsHas padbora: "Teopus nenbix qucemn” 1

93 Cucrema ¥ COBOKYITHOCTh YpaBHEHHMI. PaBHOCUIIBHBIE CHCTEMBI U 1
CHCTEMBI-CJICJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHMI. PaBHOCUIIBHBIE CHCTEMBI U 1
CHCTEMBI-CIIC/ICTBHS

95 OCHOBHBIE METO/bI PELIEHUS] CHCTEM U COBOKYITHOCTEH paliMOHAJIbHBIX 1
ypaBHEHUH

96 OCHOBHBIE METO/IbI PEIIEHUS] CHCTEM U COBOKYITHOCTEH MppallMOHAIbHBIX 1
yYpaBHEHHH

97 OCHOBHHe: METO/Ibl PELICHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTeJIbHbIX 1
ypaBHEHUH

98 OCHOBHHe: METO/bl PELICHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTeJIbHbIX 1
ypaBHEHUH

99 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U COBOKYITHOCTEH 1
norapu(pMHUUECKUX YpaBHEHUH

100 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U COBOKYITHOCTEH 1
jorapu(pMHUUECKUX YPaBHEHUH
[IpuMeHeHMe cUCTEM K PELICHUI0 MaTeMaTHYECKHX 3a/1a4 U 3ajiay U3

101 pa3nuyHbIX 00JacTeil HAyKU U peanbHOM KU3HU, HHTEpIpeTalus 1
MOJIy4EHHBIX Pe3yJIbTaToOB

102 [IpuMeHeHMe cUCTEM K PELICHUI0 MaTeMaTHYECKHX 3a/1a4 U 3ajay U3 1

PAa3JIMIHBIX obOnacreit HAayYKHU U peanLHoﬁ JKU3HH, UHTCPIIPCTALIHA




IMOJIYYCHHBIX PC3YJIbTATOB

HpI/IMeHeHI/IC HCPABCHCTB K PCHICHHUIO MATECMATUUICCKUX 3a4a4 U 3a/1a4 U3

103 pa3nuYHBIX 00IacTeil HAYKHU U pEeANbHOM KU3HH, HHTEPIPETALUS 1
MTOJIYYEHHBIX PE3yJIbTaTOB

104 KonTtponsHast padota: "CrucremMbl palliOHAIBHBIX, HPPAITHOHAIBHBIX 1
MOKa3aTeIbHBIX U JIOTapU(OMUIECKUX yYpaBHEHHN"

105 PanmonasibHble ypaBHEHUS ¢ TapaMeTpaMu 1

106 ParmonanbHbIe HEPaBEHCTBA C TTapaMeTpaMu 1

107 PannoHanbHbIE CUCTEMBI € TapaMeTpamMu 1

108 WppatimoHanbHble ypaBHEHHUs, HEPABEHCTBA C TapaMeTpaMu 1

109 WppanmoHaibHbIe CHCTEMBI C TApaMeTpaMu 1

110 [Toka3aTenbHble ypaBHEHUS, HEPABEHCTBA C ITApaMETPAMH 1

111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C MapaMeTpaMu 1

113 JlorapudmMudeckue CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuronomeTpudeckre ypaBHEHHUS C TapaMeTpaMu 1

115 TpuronomeTpuueckre HEPaBEHCTBA C TTapaMETPaMHU 1

116 TpuronomeTpudeckre CUCTEMBI C TTapaMeTpamMmu 1

117 HOCTpoez{I/Ie U HCCIIENI0BAHHE MATEMATHIECKHX MoJieNiei peallbHbIX 1
CUTYaIMil C MOMOIIBIO YPAaBHEHUH C MapaMeTpaMu

118 HOCTpOCfII/IC 1 MCCIIeI0BAHHE MATEMATHECKNX MoJieNiei peallbHbIX 1
CUTYAIMH C MOMOIIBIO CUCTEM YPaBHEHUI ¢ mapaMeTpamMmu

119 HOCTper{I/Ie M HCCIIENI0BAHNE MATEMATHIECKHX MoJieNiei peallbHbIX 1
CUTYAIMH C MOMOIIBIO CHUCTEM YPaBHEHUI C TapaMeTpamMmu

120 KonTponsnas pabora: "3agaun ¢ mapamerpamu" 1

121 [ToBTOpenue, 060061eHNe, cucTeMaTh3alus 3Hanuil: "YpaBHeHus" 1

122 [ToBTOpenue, 06001IeHNE, ccTeMaTH3alus 3HaHuil: "YpaBHeHHs" 1

123 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allks 3HaHUH: "Y paBHEHUSI. 1
Cucremsl ypaBHeHUI"

124 IToBTOpenue, 06001eHNe, crucTeMaTu3alus 3Hanuil: "HepaBeHcTsa" 1




125 IToBTOpenue, 06001meHNe, crucTemaTu3alus 3Hanuii: "HepaBencrsa" 1
126 IToBTOpenue, 06001meHNe, cucTemaTu3alus 3Hanuii: "HepaBencrsa" 1
197 [ToBTOpenue, 0600IeHNE, crucTeMaTu3anus 3Hanuii: "[IponsBoaHas u eé 1
npuMeHeHue"
128 [ToBTOpenue, 0600IIeHNe, cucTemaTu3anus 3Hanui: "[IpousBoaHas u e€ 1
npuMeHeHue"
129 [ToBTOpenue, 06001IeHNe, cucTemaTu3alus 3Hanui: "IIpousBoaHas u e€ 1
npuMeHeHue"
130 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3alus 3Hanui: "uTerpan u ero 1
npuMeHeHue"
131 IToBTOpenue, 0000IMIeHHE, cucTEMATH3aAUS 3HAHUI: "D yHKIMN" 1
P yH
132 IToBTOpeHue, 0000IIeHNEe, crucTeMaTn3anus 3Hauuii: "OyHkon"” 1
P yH
133 IToBTOpeHmne, 0000IIeHNEe, cUcTeEMAaTH3aIHs 3HaHN: "D yHKIHN" 1
P YH
134 HroroBas KoHTpoJIbHas paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa 1 1
136 [ToBTOpeHme, 0600MIIeHNEe, CHCTEMATH3AIHS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Maremaruka: anreOpa u Hadajga MaTEMaTHYECKOTO aHAIN3a, TeoMeTpusi. AireOpa 1 Havasa
MaTemaTudeckoro aHanmmsa.10-11 kmaccel: yaeOHUK Uit 001eo0pa3oBaTeIbHBIX OpraHU3aIHii:
0a3oBbIi 1 yriy6:. ypoau/ LA, Amumos, FO M. Komsrun u ip.- M.: [Ipocsenienne, 2022

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



JIneT KOppeKTUPOBKY M3MEHEHHH U J0NOJHEHUI B padoyeid mporpamMmme

Hata Conepxanue [Moanuce
BHECCHUS
U3MEHEHU, (YT0 M3MEHWIIN U IOYEMY)

JIOIIOJTHEHU I
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