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HOACHUTEJIBHASA 3AIINCKA

VY4eOHslil Kypc «Anredpa u Hayama MAaTEMaTUYECKOTO aHAIKM3a» SIBISIETCS] OJJHUM M3 HanOoJiee 3HAUMMBIX B TIPOrpaMMe CPETHEro O0IIero
o0pa3oBaHMs, MOCKOJIBKY, C OAHOW CTOPOHBI, OH 00ECTIEUNBAET MHCTPYMEHTAIBbHYIO 0a3y ISl U3Y4YEHHS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C
JIPYTOo CTOPOHBI, (POPMUPYET JTOTUUECKOE U a0CTPAKTHOE MBIIIICHHE O0ydYarOIIMXCsS Ha YPOBHE, HEOOXOAMMOM JIJIsi OCBOSHUST WH(POPMATHKH,
OOIIIECTBO3HAHMS, WCTOPUHU, CIOBECHOCTH W JAPYTUX JUCHUIUIMH. B pamkax maHHOTO y4ueOHOro Kypca oOydaromiyecs OBJIaJeBalOT
YHHUBEPCATbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpas (POpMYITHPYET CBOU JOCTHKCHHSI B MATEMAaTUYECKOHN opme.

VY4eOHbIi Kypc anreOpbl M HaYall MATEMaTHYECKOTO aHaJIM3a 3aKJIabIBaCT OCHOBY JIJIsl YCIIEIIHOTO OBJIQJCHHS 3aKOHaMU (PU3UKH, XUMUH,
OMOJIOTUH, TOHUMAaHUS OCHOBHBIX TCHJICHIIMH Pa3BUTH SKOHOMHUKH W OOINECTBEHHOH JKWU3HH, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOJIL30BaTh MX JUIS JAJIbHEWIIEro 00pa30BaHUS W B IMOBCEIHEBHOW JXU3HHU. B TO ke
BpEeMsl OBJIQJICHHE a0CTPAKTHBIMH U JIOTHUYECKH CTPOTUMH KOHCTPYKIMSMH alireOpbl 1 MaTEMaTHYECKOTO aHaJlM3a Pa3BUBAaET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OOCHOBBIBAaTh MCTUHHOCTH, JTIOKA3bIBATh YTBEPKACHHS C MOMOIIBI0O WHAYKIIMM M PACCYX AaTh NEAYKTHBHO, MCIIOIb30BATh
000011eHNE ¥ KOHKPETU3AINIO, a0CTparupoBaHue U aHAJIOTHIO, (DOPMHUPYET KPEaTUBHOE M KPUTUYECKOE MBITIIICHHUE.

B xone msydenusi yueOHOTO Kypca «Anrebpa W Havajga MaTEeMAaTHYECKOTO aHAIM3a» OOyYaromIMecs IMOTYYar0T HOBBIM OIBIT PEUICHUS
MPUKJIAIHBIX 33/1a4, CAMOCTOSITEIbHOTO TIOCTPOCHUS MAaTEMAaTUYECKUX MOJIENICH PealbHbIX CHUTYAIllil, HHTEPIPETAIlMU TOJTYyYSCHHBIX PEIICHHH,
3HAKOMSITCS C TIpUMEpaMH MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUpPOAE, HAyKe M HMCKYCCTBE, C BBIJAIONIUMUCS MaTeMaTUYECKUMU
OTKPBITHSIMH M UX aBTOPaMHU.

Y4eOHbIll Kypc 00MamaeT 3HAYMTENBHBIM BOCHHUTATENBHBIM TOTCHIIMAJIOM, KOTOPBIM peanusyeTcss Kak dYepe3 y4eOHBI MaTepua,
crocoOcTByIOUI (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK U Yepe3 crenupuKy yueOHOU NesTeNbHOCTH, TPpEOYIolel IpOoA0KUTEIbHOM
KOHIICHTPAIIU BHUMAaHHUsI, CAMOCTOSITEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 TIOJYYCHHBIH pe3ybTar.

B ocHOBe MeToMKM 00yUueHus anredpe U HadajaM MaTeMaTHYeCKOTO aHaJIN3a JISKHT e TEIIbHOCTHBINA TPUHIIAIT OOYICHHS.

B cTpykType yueOHOTO Kypca «Anrebpa m Hadalla MAaTEMAaTHYECKOTO aHAM3a» BBIACICHBI CICAYIONINE COACPKATEIHHO-METOMIECKIC
muHuK: «Yucna u BeraucneHus», «OyHKuu u rpadukn», «YpaBHEHHUS U HEPAaBEHCTBay», «Hadana MaTemaTndeckoro aHaimmsa», « MHOKECTBA H
noruka». Bce OCHOBHBIE cOAepKaTEIbHO-METOIMYECKUE JIMHUN U3YYarOTCsl Ha MPOTSHKEHUHU ABYX JIET OOYYCHHsS Ha YPOBHE CPEIHErO OOIIero
o0Opa3oBaHMs, €CTECTBEHHO JOTIOIHSIS IPYT JIpyra W MOCTENEHHO HACHIMAsICh HOBRIMH TeMaMU M pasfenaMu. J[aHHbIH y4eOHBIH KypcC SBISCTCS
WHTETPATUBHBIM, TIOCKOJIbKY O0BEIUHsIET B ceOe cofepKaHne HECKOIbKUX MAaTEeMaTHYECKUX TUCIUILTNH, TAKUX KaK aiaredpa, TPUrOHOMETPHs,
MaTeMaTUYeCKUI aHallu3, TEOpUss MHOXKECTB, MaTeMaTH4ecKas Joruka u apyrue. [lo mepe Toro xak oOyuarommecsi OBlajieBaloT Bcé Oolee
IMPOKMM MAaTEMaTHYECKUM ammapaToM, y HHX TOCJIEIOBATEIbHO (OPMUPYETCS M COBEPUICHCTBYETCS YMEHHE CTPOUTH MAaTEMAaTHYECKYIO



MOJICTIb pEabHOW CHUTyallud, TPUMEHSITh 3HAHHS, I[IOJyYCHHBIE TMPH HM3YYEHUH Y4eOHOTO Kypca, Ui PEHIeHUS CaMOCTOSTEIhHO
chopMyIMPOBAaHHON MaTEMaTUUECKON 3a/1a9H, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConeprxkatenbHO-METOANYECKasT JTUHUS «YWCiia M BBIYHUCICHUs» 3aBepiiacT (OPMHUPOBAHHE HABBHIKOB HMCIOJIB30BAHUS JICHUCTBUTEIBHBIX
9uceN, KOTOpoe OBLI0 HAayaTO Ha ypOBHE OCHOBHOro obmiero oOpaszoBanus. Ha ypoBHe cpemHero ooimiero oOpa3oBaHUsi 0co00€ BHUMaHUE
yaenseTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCIICHUH, BKJIIOYAIONIMX B CEOS MCIIOJIB30BAHHME PA3IUYHBIX (OpPM 3alUCH YHCIIA,
YMEHHE JeJIaTh TPUKHUIKY, BBIMOIHATH NPUOIMKEHHBIC BBIUMCICHHSI, OIEHWBATH YWCJIOBBIC BBIPAKCHHs, paboTaTh ¢ MaTeMAaTHYECKUMH
KOHCTaHTaMH. 3HAaKOMbIE OOYYalOIIMMCS MHOXKECTBA HATypajbHBIX, IENBIX, PAlMOHAIBHBIX M JCUCTBUTEIBHBIX YHCEN TOTIOTHSIIOTCS
MHO’KECTBOM KOMIUICKCHBIX YHUCEN. B KaXJI0M U3 3THX MHOXKECTB pacCMaTPHBAIOTCSI CBOMCTBEHHBIC €My CIEIU(UYSCKUE 3a7a4i U OTNIEPAIINH:
JICJICHE Hallelo, OTNEPUPOBAHME OCTAaTKAMU HAa MHOXKECTBE IIEJBIX YHCEN, OCOOBbIC CBOWCTBA paIlMOHAJIBHBIX W HPPAIMOHAIBHBIX YHUCEII,
apudmeTHuecKkue Omepanuy, a TaKXKe W3BICYCHUE KOPHS HATypaJIbHOM CTEIEHHM Ha MHOXECTBE KOMIUICKCHBIX uucen. biaromaps
MTOCJIEIOBATEIILHOMY PACHIUPEHUIO KPyTa HCIIOIB3YEMbIX YHCET W 3HAKOMCTBY C BO3MOXXHOCTSIMHU WX NMPUMEHEHHS IS PEHICHUS Pa3IuIHBIX
3amad (popMUpyeTCsl TPEACTABICHHE O €IWHCTBE MAaTEMAaTHKH KAaK HAayKd M €€ pONM B TMOCTPOSHHWHM MOJIEICH peaJlbHOTO MHpa, IIHPOKO
HCITOIB3YIOTCSI 0000IICHHE W KOHKPETU3AIIHS.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEAM3yeTCs Ha MPOTSHKEHUH BCETO 00YUYEHHUS Ha YPOBHE CPEIHETO 00MIero 00pa3oBaHus, MMOCKOIbKY
B KaX1I0M pasnene [IporpaMmbl IpeayCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3ajad. B pesynbraTe 0Oydaromuecs: OBIIAJEBAIOT PA3THYHBIMA
METOJIaMU PEIICHUS PAIIMOHATBHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEIbHBIX, JIOTApU(OMUUYECKUX U TPUTOHOMETPUICCKUX YpaBHEHUH, HEPABCHCTB U
CHUCTEM, a TaKKe 3a/ay, coAepKaiux mapameTpbl. [lonydeHHbIE YMEHHS IMIUPOKO HMCIOIB3YIOTCS MPU UCCICIOBAaHUKM (DYHKIHUN C TTOMOIIBIO
MIPOM3BOJIHOM, MPH pEIICHWH TPHUKIAJHBIX 3aJad M 3aJad Ha HaXOXJACHHE HauOOJBIIMX M HAWMMEHBIIUX 3HadYeHWW GyHKIWU. JlaHHas
coJieprKaTebHasl JIMHUS BKIIOYAeT B ce0s Takke GOPMUPOBAHUE YMEHUI BBITIOJIHATH PAacUY€ThI 10 hopMyIiaM, mpeoOpa3oBaHus palliOHATbHBIX,
MPPAlMOHAIIBHBIX M TPUTOHOMETPHUYECKHUX BBIPAKEHUHN, a TAaKKe€ BBIPAKCHHM, COJACPKAIIMX CTENeHW W JiorapudMmbl. braromaps u3ydeHUIo
anreOpandeckoro MaTepuaia MPOUCXOIUT JalbHEWIee pa3BUTHE aNTOPUTMHYECKOTO H aOCTPaKkTHOTO MBIIUICHUS O00ydJaroImmxcs,
(hOpMHUPYIOTCSI HaBBIKM JCTYKTUBHBIX PACCYKIIEHNUH, paOOTHI ¢ CUMBOJIBHBIMU (pOpMamMu, MIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BHJIC PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeziaraeT 3G HeKTHBHBIC HHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4,
HATJIATHO IEMOHCTPUPYET CBOU BO3ZMOKHOCTH KaK sI3bIKA HAYKH.

ConepxatenbHO-MeToANYecKas TMHUS «DyHKIMH U rpaduKm» TECHO MepeIuieTaeTcs ¢ APYTHMH JTHHUSIMH y4eOHOT0 Kypca, IOCKOIbKY B
KaKOM-TO CMBICIIE 3aaéT TOCJE0BAaTeIbHOCTh HM3yUCHHUs Marepuasia. V3ydeHWe CTENEeHHOH, IOKa3aTebHOW, JorapugMuueckod u
TPUTOHOMETPUYCCKUX (YHKIIUN, WX CBOWCTB M TpadUKOB, MCIOIb30BaHUEC (DYHKIMHA IS PEIICHUs 3a7ad M3 JAPYTrUX Y4eOHBIX MPEIMETOB U
pCAIbHOM JKM3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIM30M, TaK M C PEIICHUEM YPaBHCHHUI U HepaBeHCTB. [Ipu 3TOM 0oJbIlIoe BHUMAaHUE
yaensietcsi (OpMHUPOBAHUIO YMEHHS BBIpaXKaTh (OPMyJIaMH 3aBUCHMOCTH MEXKIY Pa3IUYHBIMHA BEITUYMHAMH, HCCIICIOBATH MOJYyYCHHEIC
(GyHKIUHU, CTPOUTH UX rpaduku. Martepual 3TOH copepKaTelbHON JTMHUH HAIlEJICH Ha Pa3BUTHE YMEHUW M HABBIKOB, IMO3BOJISIIONINX BBIPAXKATh
3aBUCHMOCTH MEXIYy BEITUYMHAMH B Pa3IMIHONU (opMe: aHATMTHYECKOH, Tpadudeckoi u ciioBecHOW. Ero m3ydeHune cnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO MBITIICHHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETH3AINH, UCIIOJIH30BAHUIO aHAJIOTUH.



ConepxarenpHast nuHus «Havana MareMaTndeckoro aHajau3a» MO3BOJISET CYLIECTBEHHO PACHIMPHUTH KPYr KaK MaTeMaTHYeCKUX, TaK U
HNPUKIIAAHBIX 33]a4, TOCTYIIHBIX 00y4aloLUIMMCsl, TaK KaK y HUX MOSBJSETCS BO3MOKHOCTb CTPOUTD I'paMKU CIO0XKHBIX (QYHKIMH, ONIPEeNeNsITh UX
HauOOoJIbIIMEe M HAaUMEHbIINE 3HAYEHUs], BBIUMCIATH IUIOMEAAN (GUIyp U OOBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEeHHs IpoueccoB. JlaHHas
coJiepKaTesbHas JIMHUSA OTKPHIBAET HOBbIE BO3MOYKHOCTH ITOCTPOEHHUS MaTeMaTUYECKUX MOJeNell peaabHbIX CUTyalUi, MO3BOJISIET HaXOJUTh
HaWIyullee pelleHue B NPUKIAJHbIX, B TOM YHUCIIE€ COLUAIbHO-3KOHOMUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMM MaTeMaTHYECKOI'O aHalu3a
CIIOCOOCTBYET pa3BUTHUIO AOCTPAKTHOIo, (HOPMaIbHO-JIOTUYECKOTO0 M KPEaTUBHOIO MBbIIUIEHUs, (OPMHUPOBAHHIO YMEHHUH pacro3HaBaTh
HPOSIBIICHUS 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHHKE U HcKyccTBe. OOydarolyecs y3HAIOT O BBIJAIOLIUXCS pe3yJIbTaTax, MOJYyYEHHBIX B XOJ€
pa3BUTUS MaTEMAaTUKHU KaK HayKH, U 00 X aBTOpax.

ConepxxarenpHO-MeToMUecKast JUHUSA «MHOXECTBa M JIOTMKa» BKJIIOYAeT B ce0sl JIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHUYECKOMN
J0ruku. TeopeTMKOo-MHOXKECTBEHHbIE NPEACTaBICHHS MPOHM3BIBAIOT BEChb KypC IIKOJBHONM MaTeMaTHMKM W IpejiaraioT Haubonee
YHHUBEPCAJIbHBIN SI3bIK, OObEUHSIOMINI BCE pa3esibl MATEeMaTUKH U €€ IPUI0KEHUH, OHU CBSI3bIBAIOT pa3Hble MATEMaTHUYECKUE AUCLUIUIMHBI U
UX TPWIOKEHUs B eauHoe Ienoe. [loaToMy BakHO JaTh BO3MOXKHOCTH OOYyYaroIIEeMycCsl MOHMMAaThb TEOPETHKO-MHOKECTBEHHBIM S3bIK
COBPEMEHHOM MaTeMaTHKHU U MCII0JIb30BaTh €ro JJIsl BHIPAXKEHUS CBOUX MbICIEH. [[pyruM Ba)KHBIM MPU3HAKOM MAaTEMAaTHKH KaK HayKd CJelyeT
MPU3HATH CBOMCTBEHHYIO €l CTPOrocTh OOOCHOBaHMN M CJEIOBaHHUE ONPEACHEHHBIM IpaBUIaM IOCTPOCHUS JOKA3aTeIbCTB. 3HAKOMCTBO C
3JIEMEHTAMHU MaTeMaTU4YEeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS OOYyYarolIUXCs, IO3BOJSIET UM CTPOUTH CBOHU
paccyX/1eHHs Ha OCHOBE JIOTMYECKUX MTPaBUII, POPMUPYET HABBIKM KPUTHUYECKOT'O MBIIIUICHHS.

B y4yeGHOM Kypce «Aunredpa ¥ Hayaja MaTeMaTHYECKOrO aHaJIM3a» MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEINPOBAHUS, KOTOPbIE
HpU3BaHbl CIIOCOOCTBOBATh (POPMUPOBAHMIO HABBIKOB IOCTPOCHUS MOJENEH peajbHbIX CUTYalMid, UCCIEIOBAHUS ITHX MOJENeH C MOMOUIbIO
anmapara anreopbl 1 MaTEMaTUYECKOIO aHaIu3a, MHTEPIPETALUU MTOJIyYE€HHBIX Pe3yIbTaToB. Takue 3ajaHus BIUIETEHBI B KX/bIH U3 pa3/esioB
IPOrpamMMBbl, TIOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IIHPOKO MCHOIb3YeTCs Ui pellleHus] NPUKIAAHbIX 3a1ad. [Ipu perieHnn peaabHbIX
MPAKTUYECKUX 3a]a4 0Oydarolluecsl pa3BUBAIOT HAOJIOATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsl, UCIOIb30BATh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATH MpobdiieMy. JlesTeabHOCTh 0 (POPMUPOBAHUIO HABBIKOB PELICHHUS MPUKIAIHBIX 33124 OPraHUu3yeTcs
B IIpoIiecce U3yUeHHsI BCeX TeM yueOHOro kypca «Anredpa U Hayajia MaTeMaTHUYECKOT0 aHAIN3ay.

Ha n3yuenune yueGHOro Kypca «AisreOpa u Hayajla MaTeMaTHUECKOro aHanu3a» oTBoautcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B
Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIO).

COILEPKAHUE OBYUEHUA

10 KJIACC



Yucia 1 BbIYUCICHUS

Pannonanbubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEUYHBIE nepuoandeckue aApoou. [Ipumenenune apodeit u
MIPOLICHTOB JIJIsl PEILICHMS TPUKIAAHBIX 33/1a4 U3 Pa3JIUYHbIX OTpaciell 3HAaHUN U peaIbHOM KU3HH.

JleiicTBuTenbHbIe yncaa. PanmonanbHble U HppalMOHAIbHBIE YKcha. Apru(PMETHUECKHE ONepaliui ¢ JeHCTBUTEbHBIMHI YicIaMu. MoayIb
JEHCTBUTENBHOTO YKCIa U €ro CBOMCTBA. [IpnbmmkéHHbIe BIYUCIICHNUS, TIPABIIIA OKPYTJICHUS, IPUKHUIKA U OIICHKA Pe3yJIbTaTa BHIYMCICHUN.

Crenensp ¢ uenbiM nokasareneM. bunom Herotona. Mcnonb3oBanue noaxoasiei (popmbl 3anucH A€UCTBUTEIbHBIX YMCEN JUISl PELICHUS
IIPAaKTUYECKUX 3a1a4 U MIPEICTaBICHUSA JaHHBIX.

Apudmernueckuii KOpeHb HATYpAIbHOM CTENIEHN U €T0 CBOICTRA.

CreneHsp ¢ pallMOHAIBHBIM [10OKa3aTeNIeM U €€ CBOWCTBA, CTENEHb C JCHCTBUTENbHBIM 0KA3ATEIIEM.

Jlorapudm uucna. CoiictBa norapudma. JlecsiTHUHbIE U HATYypaIbHbIE JOrapu(MBIL.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apDKKOCUHYC ¥ apKTAHI€HC YHUCJIOBOIO apryMEHTAa.

YpaBHeHHUsI M HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHBIE MPeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUS. PaBHOCWIIbHBIE ypaBHEHUS W YPaBHEHHS-CIICIICTBUA.
HepaBeHCTBO, pelieHne HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS MEIBIX U JPOOHO-pPAIOHATBHBIX YPABHEHU U HEPABEHCTB. MHOTOWIECHBI OT OJHOM mepeMeHHoi. JleneHue
MHOTO4JIEHa Ha MHOTOWIEH ¢ octaTkoM. Teopema be3y. MHorousnens! ¢ nensiMu koagpuiuentamu. Teopema Buera.

[IpeoGpa3oBaHus UNCIOBBIX BBIPAXKEHUN, COJIEPIKALIUX CTEIEHU U KOPHHU.

Wppaunonanbubie ypaBHeHUSI. OCHOBHBIE METO/IbI PEILICHUS UPPALMOHAIBHBIX YPABHEHUH.

[TokazarenbHple ypaBHeHHs. OCHOBHBIE METO/IbI PELICHUS [T0KA3ATEIbHBIX YPABHEHUM.

[IpeobpazoBaHue BbIpaXEHUH, COIEPIKAIINX JTOTapU(PMBI.

Jlorapudmuueckue ypaBaeHusl. OCHOBHBIE METO/IBI PEUICHHS JIOTapU(PMUISCKUX YPABHCHHIA.

OcHoBHBIE TpUTOHOMETpHUeckre ¢GopMynbl. [IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BBIPAXKEHUH. PelieHne TPUTOHOMETPUYECKUX
YPAaBHEHUU.

Pemienue cucrem JIMHEMHBIX ypaBHEHUH. MaTpuiia CUCTEMBI JIMHEWHBIX ypaBHEHUH. OnpenennuTesib MaTpULlbl 2X2, ero TeOMETPUUYECKUM
CMBICJI M CBOWCTBA, BBIYUCJIEHUE €r0 3HAYEHUs, NPUMEHEHUE OIPEACIIUTENs Ul PELICHHUs CHUCTEMbl JIMHEWHBIX ypaBHEHUW. PenieHue
MIPUKJIAHBIX 3a/1a4 C TOMOILBIO CUCTEMBI JINHEWHBIX YpaBHEHM. MccienoBanre NOCTPOCHHOW MOJIEIH C IIOMOLIBIO MATPHUILL U OTIPEIAEITUTENIEH.

[locTpoeHne maTeMaTHYeCKMX MOJEIEH peajlbHOM CUTyallud C IIOMOLIbI0 YpPAaBHEHMH W HEpaBeHCTB. [IpuMeHeHHE ypaBHEHUH U
HEPABEHCTB K PELICHUI0 MaTeMaTHUECKUX 3a/1a4 U 33]1a4 U3 Pa3IU4HbIX 00JIaCTell HAYKH U PeabHOM KU3HH.

@OyHkuun U rpapukn

Oynknmsi, crnocoObl 3amaHus QyHknuu. B3ammao oOpatHbie (yHkumu. Kommoswmwmst ¢ynkuumid. 'padux GyHKIEH. DIeMeHTapHBIC
npeodpa3oBaHus rpaduKOB QPYHKIUH.



Ob6nactb ompezeneHuss ¥ MHOXecTBO 3HaueHUW ¢GyHkuuu. Hymu ¢yskmum. [IpomexxyTku 3HakomocTosHCTBa. UETHbIE M HEUYETHBIE
¢yakiuu. Ilepuonnueckue ¢ynkuuu. IlpomexyTkn MOHOTOHHOCTH (yHKUIMHA. MakcuMymbl W MHUHUMYMBI ¢GyHKIuu. HaunOombmiee wu
HauMEHbIIIee 3HaueHusl (PYHKIMU HA TIPOMEXKYTKE.

JluneitHasi, KBaApaTU4HAS U APOOHO-THHEWHAS QYHKINUU. DJIEMEHTapHOE UCCIIeI0BAaHUE U MIOCTPOSHUE MX TPa(UKOB.

Crenennast (yHKUMS C HaTypajdbHBIM M ILIENBIM MOKazaTeneM. EE cBoiictBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-Oil CTENEHH Kak
(GyHKIMM OOpAaTHOM CTENEHU C HATYpaJIbHbIM OKa3aTEIIEM.

[Toxa3zaTtenpHas u norapudpmuyueckas GyHKINU, UX CBOWCTBA U rpaduku. Vcnonb3oBanue rpadukoB GyHKIHHA Ui pelIeHus ypaBHEHUH.

Tpuronomerpudeckast OKpy>KHOCTb, ONIPEIeICHUE TPUTOHOMETPUIECKUX (PYHKIIMNA YHCIOBOTO apTyMEHTA.

@OyHKIIMOHATbHBIE 3aBUCUMOCTH B pealbHbIX Ipolieccax U sABIeHusAX. [ paduku peanbHbIX 3aBUCUMOCTEH.

Havana maTteMmaTH4ecKoro aHajusa

[TocnemoBaTenbHOCTH, CHOCOOBI 3a/JIaHMS ITOCIEIOBATEILHOCTEH. MeTo MaTeMaTHYeCKOH WHAYKIIMU. MOHOTOHHBIC M OT'PAHHUYCHHBIC
MOCIIeI0BaTeNbHOCTH. VICTOpHST BOBHUKHOBEHHUSI MaTEMAaTHYECKOTO aHAIM3a KaK aHajIn3a OECKOHEYHO MaJIbIX.

ApudmeTrndeckas W TeOMeTpHUecKas Tmporpeccud. beckoHeyHOo yObIBaromas reomerpudeckas mnporpeccusa. Cymma OeCKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOM Mporpeccu. JIMHEHHBI 1 9KCTIOHEHITMANBHBIN pocT. Yucno e. @opmyna cloKHBIX TporeHToB. Mcnons3oBanne
MIPOTPECCUU JUISl PEUICHUS PEAJIBHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

HenpepbiBHble pyHkuuu u ux cpoiicTBa. Touku paspeiBa. AcumMnTorhl rpapukoB (yHkuuid. CBoiicTBa (DyHKUIMH HENPEpPHIBHBIX Ha
oTpe3ke. MeTo1 MHTEpBAJIOB /JIsl pellieHusl HepaBeHCTB. [IpuMeHeHe cBOWCTB HENMPEePhIBHBIX QYHKIUHN IS peLeHUs 3a/auy.

[lepBas u BTOpast npousBoHble pyHKIMU. OnpeaeneHue, FTeOMeTPUUECKUA U (PU3NYECKUI CMBICIT IIPOU3BOJHON. Y paBHEHUE KacaTeIbHON
K rpaduky GyHKIHU.

[IpousBonHbIe dneMeHTapHbIX GyHKIUN. [[pon3BogHAS CYMMBI, MPOU3BEACHMS, YACTHOTO U KOMITO3UITUU (DYHKITHH.

MHoxkecTBa M JIOTHKA

MHOXecTBO, omepanuuy HajJ MHOXKECTBaMU M HMX cBoMcTBa. Jlmarpammsl Diinepa—Benna. IlpumeHeHue TeOpETUKO-MHOKECTBEHHOIO
amnmapara Jiisl OTIMCAaHUS PEATBHBIX MTPOIIECCOB U SIBJICHUIA, IPH PEIICHUN 337a9 U3 IPYTUX yIeOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMaTHUECKOTO 00BEKTa, CIEICTBUE, I0KAa3aTeILCTBO, PABHOCHIIBHBIC YPaBHEHUS.

11 KJIACC
Yuciaa v BEIYUCICHUA

Hatypanpabie u nensie yucna. [IpuMeHeHne MPU3HAKOB NETMMOCTH LEJIBIX Yncesl, HaunOompmui oOmmii penutens (mamee — HOJ) u
HauMmeHblIee obuiee kpaTHoe (ganee — HOK), octaTkoB mo Mozysmio, anroputma EBkinuaa aiis perieHus 3ajad B [eJIbIX YnCIIax.



Kommniekchpie yncna. AnreOpandeckass 1 TPUTOHOMETpUUecKass (GOpMBI 3alUCH KOMILIEKCHOTO YHcia. ApU(PMETHUYECKHE OMEpaluy C
KOMIUICKCHBIMHU 4uciaamMu. M300pakeHne KOMIUIEKCHBIX 4YWCel Ha KoopauHaTHOW rmiockoctu. dopmyna Myaspa. KopHu n-oif crenenu us
KOMIUJIEKCHOTO uncia. [I[ppumMeHeHne KOMIIEKCHBIX YHCeN AT PEIICHUs (PU3NIECKIX U TEOMETPUUECKUX 3aad.

YpaBHeHNsI M HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUA. PAaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEHl TPUTOHOMETPHUYECKUX YpaBHEHUIl C MOMOILIBIO TPUTOHOMETPUYECKOW OKPYKHOCTH. PelieHue TPUrOHOMETPUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX U JIOTapPUPMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUIEHUS] CUCTEM U COBOKYNHOCTEH palMOHAIBHBIX, HUPPALMOHANbHBIX, IOKA3aTEJbHBIX M JIOrapuMHUUECKUX
YPaBHEHUU.

VYpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpumeHenne ypaBHEHUH, CHCTEM W HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U 33729 U3 Pa3InIHbIX 00JacTeil HAyKH W PeaTbHOM
KU3HU, HHTEPIIPETals MOJIYyYEHHBIX PE3YyJIbTaTOB.

DyHKIMH U TPAaPUKH

I'paduk komnozunuu Gynkuuii. 'eometpruyeckue oOpa3bl ypaBHEHHIM U HEPABEHCTB HA KOOPAMHATHON MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, KX CBOMCTBA U rpadUKy.

['pauueckue MeTopl pelieHns ypaBHEHUM U HepaBeHCTB. [ paduueckue MeToibl pelieHus 3a1a4 ¢ napaMeTpamH.

Wcnonb3oBanue rpagukoB GyHKUUN JIs1 UCCIIEOBAHMS IPOLECCOB M 3aBUCUMOCTEM, KOTOpbIE BOZHUKAIOT MIPU PELICHUH 3aja4 U3 APYTUX
Y4€OHBIX TIPEIMETOB M PEATBHOM JKU3HH.

Hayana maTteMaTn4ecKoro aHajmsa

[IpumeHeHre TPOM3BOHON K MCCIEAOBAHNUIO (DYHKIIMH Ha MOHOTOHHOCTHh M AKCTpeMyMbl. HaxoskneHne HanOONbIIer0 U HAMMEHBIIETO
3HaYEHUN HEMPEPHIBHON (YHKITUU HA OTPE3KeE.

[IpuMeHeHre TpOU3BOAHON U1 HAXOXKIACHUS HAWIYYIIETrO PEIICHHUs B MPUKIAAHBIX 3aJadax, JUIsl ONpPEIeNIeHUs CKOPOCTU M YCKOPEHUS
nporecca, 3a1aHHOro (OpMyIJIoN WK rpauKoMm.

ITepBooOpa3Hast, 0CHOBHOE CBOICTBO NepBo0Opa3HbIX. [lepBooOpa3Hbie anemMeHTapHbIX (yHKIUHN. [IpaBuia HaX0X1eHUsI TEPBOOOPA3HBIX.

WNurerpan. ['eomerpuueckuii cMbici nHTerpaia. Boerarcnenue onpeaenénnoro uurerpaia no ¢popmyne Herotona-Jleitbuuua.

[Ipumenenue nHTErpaa Il HaX0XKJIEHUS TUIOMIaIel MIIOCKUX (GUTYp U 00bEMOB T€OMETPUUECKHX Tell.

[Tpumeps! pewmennit  nuddepeHInanbHbIX  ypaBHEHHH. MaremaTuyeckoe MOJACIHPOBAHUE pEAlbHBIX MPOIECCOB C  MOMOIIBIO
muddepeHIMaIbHBIX YPaBHEHHH.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIET'O OBPA30BAHUS



JIMYHOCTHBIE PE3YJIbTATBI

1) rpakIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKOW TO3MLKK OOYYaOLIErocsi Kak aKTUBHOTO W OTBETCTBEHHOIO 4IEHA POCCHIICKOro o0IIecTBa,
MpeICTaBICHUE O MAaTEMaTHUYECKNX OCHOBAX ()yHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUA, TPOLEAYP IPasKJaHCKOTO 0o0IIecTBa (BHIOOPHI,
OTIPOCHI U JIPYT0€), YMEHHE B3aMMOJICHCTBOBATH C COIIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIHMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOM HWACHTUYHOCTH, YBKEHHS K MPOIUIOMY W HACTOAIIEMY POCCHHCKON MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHUE K TIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTEMAaTUYECKOM LIKOJIbI, UCIIOIb30BAHUE 3TUX JOCTHKEHUN
B JIPYTUX HayKaX, TEXHOJIOTHSX, C(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMUSI:

OCO3HAaHHE JyXOBHBIX LEHHOCTEH POCCHUMCKOro Hapoja, C(HOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ATHUYECKOIO IOBEIEHUS,
CBA3AHHOIO C MPAKTUYECKMM IPUMEHEHHUEM JOCTHKEHWW HAyKU W JEATEIBHOCTBIO Y4YEHOIO, OCO3HAHUE JIMYHOI'O BKJIAJA B IIOCTPOEHHUE
YCTOWYHMBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIUTAHMUS:

ACTETHYECKOE OTHOIIECHHE K MHPY, BKIIOUAs ICTETHKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ad, PEHICHHUH, PacCyXICHUH,
BOCIPUMMYHMBOCTh K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3HUecKoro BOCIMTAHMSA:

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHITh MaTeMaTUUYECKHE 3HAHUS B MHTEpEcax 370pOBOro M 0e30macHoro oopasa *HU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBbIO (3I0pOBOE NMUTaHHE, COAJTAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXa, PeryispHas (usnueckas akTUBHOCTB),
(u3nyecKoe COBEPIICHCTBOBAHNE MIPH 3aHATHIX CIIOPTUBHO-03/10POBUTEIHLHON JEATEIBHOCTBIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTB K TPYZY, OCO3HAHUE IIEHHOCTU TPYI0JII00MS, HHTEPEC K Pa3INdHbIM chepaM mpodhecCHOHATFHON AeSITeTbHOCTH, CBSI3aHHBIM C
MaTEeMaTUKON 1 e€ MPUIIOKEHUSMH, YMEHHE COBEPIATh OCO3HAHHBIM BBIOOP Oyaymiel mpodeccru U pearn30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC
TJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHMIO M CaMOOOpPA30BaHMUIO Ha TPOTSHDKCHHHM BCEH JKM3HH, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEILICHUM NTPAKTUYECKUX 33724 MaTEMaTUYECKON HAIIPABIECHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:



c(OPMHUPOBAHHOCTh IKOJOTUIECKON KYJIbTYpPhI, TOHUMAHHUE BIHSHHS COIMATLHO-DKOHOMUYECKUX TIPOIECCOB HA COCTOSIHUE TIPUPOTHON 1
COLIMATILHOM CpeJibl, OCO3HAHUE TTI00aTHHOTO XapaKTepa HKOJIOTHUYECKUX MPOoOJIeM, OpUEHTAIUsl Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUN s
pelIeHus 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl, IIIAHWPOBAHKUE MTOCTYIKOB M OLIEHKH MX BO3MOKHBIX MTOCIIECTBUI 711 OKPY KAIOIIECH CPE/IbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BUTUS HAyKM M OOIIECTBEHHOW MPAKTHKH,
MMOHMMAaHUE MAaTEMaTUYECKOM HAyKU Kak cepbl UeTOBEYECKON AESITEIIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JIJIsl pa3BUTUS LMBHIIN3AIUH,
OBJIQZICHUE SI3BIKOM MATEMATHUKH W MAaTEMATHYECKOW KYJIbTYpOM KaK CpPEICTBOM IO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIISITH NMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIBHOCTh NHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbBIE YUeOHbIe NelCTBUS

Ba3oBble jornyeckue aeicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKA MATEMaTHYEeCKUX OOBEKTOB, IMOHSATHI, OTHOLICHHH MEXIy TMOHATHIMH,
(bopMynHUpOBaTh ONMpEACNICHUs MMOHATHI, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(UKALNNA, OCHOBAHUS NJIsi 0000IIEHUSI U CpaBHEHUS,
KPUTEPHUH MTPOBOJUMOTO aHATIN3a;

BOCIIPUHHUMATH, (HOPMYIHPOBATH M MPeoOpPa30BhIBATh CYXACHHS: YTBEPAUTEIbHBIC W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE U 0OIIueE,
YCIIOBHEIE;

BBISIBJISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTUBOpeuMsl B (akTax, JAaHHBIX, HAOIIOACHUSX W YTBEPKIACHUSX,
npeajgaratb KpUTEPUHU U1 BBISIBIICHUS! 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JIeJ1aTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JI€IYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUHN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKJIEHUHN (IIpsIMbIE U OT MPOTUBHOI0), BHICTPAUBATh apryMEHTALHIO,
MPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBEIOMpATH CIIOCO0 perieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMS], BRIOMPATh HAanOOJee TMOIXOIAIINNA ¢ YIETOM
CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBareJbcKue 1eiiCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEICKUI WHCTPYMEHT TMO3HAHUs, (OPMYIUPOBATH BOMPOCH, (PHUKCUPYIOIIHE MPOTUBOPEUME,
npo0sieMy, yCTaHaBIMBaTh HCKOMOE U JIaHHOE, (POPMHUPOBAThH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEIOBAHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro o0beKTa,
SIBJICHUS1, TIPOLIECCA, BBISBIICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SBJIICHUSIMHU, IPOLIECCaAMU;



CaMOCTOSTENILHO (hopMynupoBaTh 00OOIIEHUSI U BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOTO HAONIONEHUs, WCCIIEAOBAaHUS, OICHUBAThH
JOCTOBEPHOCTH TIOJTYYEHHBIX PE3YIbTaTOB, BEIBOJIOB U 0000IICHU;

MPOTHO3UPOBATH BO3MOYKHOE PA3BUTHUE MPOIIECCA, a TAKKE BBIABUTATH MPEIOI0KEHHUS O €r0 PA3BUTHUN B HOBBIX YCIIOBHSIX.

PaGora c undopmanueii:

BBISIBIISITH 1e(PUIMTHI HHPOPMAIUH, TAaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOMPOC U ISl PEIICHUS 3a/1a4U;

BBIOMpATh WHGOPMAIMIO U3 MCTOYHHKOB DPA3IUYHBIX TUIIOB, aHAIM3HPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HWH(GOPMAIIHIO
Pa3NUYHBIX BUJOB U (GOPM MPEACTABICHUS;

CTPYKTYPHUPOBATh HHPOPMALINIO, IPEJCTABIATE €€ B Pa3INYHbIX (hopMax, WITIOCTPUPOBATH rpauyeck;

OLIEHUBATh HAAEKHOCTh MHPOPMALIUU TI0 CAMOCTOATENBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIC YHHBEpCAJIbHbIE YUeOHbIE 1eHCTBUSA

OO0menue:

BOCHPUHUMATH U (POPMYIMPOBATH CYX ACHHUSI B COOTBETCTBUU C YCIOBUSAMHU U LEIIMU OOLIEHMS, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO X0y PELICHUs 3a/1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN PEe3yJIbTaT;

B XO0/€ OOCYXIEHHs 3a/laBaTh BOIPOCHI IO CYILECTBY OOCYXJIaeMOHl TeMbl, MpoOJEMbl, pelIaeMol 3a7aud, BBICKA3bIBATH HJIEH,
HallEJICHHbIE HA IMOMCK PELICHUs, CONOCTaBISATh CBOU CYKIEHHUS C CYXKACHUSIMH JAPYTUX YYaCTHUKOB JUajiora, oOHapyXHBaTh pa3jivyuue U
CXOJCTBO MO3UINH, B KOPPEKTHOU (hopme PopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEICTABIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIICPUMEHTA, UCCIIEIOBAHUS, TPOEKTA, CAMOCTOATEIHLHO BBIOMPATh (hOpMAT BBICTYILJICHUS C
y4€TOM 337249 IPE3CHTAIIMN U OCOOEHHOCTEH ayTMTOPHUH.

PeryasitTuBHbIe YHUBepCcaJbHbIe Y4eOHbIe /1eliCTBUA

Camoopranmnsanmus:

COCTaBIIAITh IUIaH, aJTOPUTM pELICHUS 3aJauM, BBIOMpaTh CMOcO0 pemieHus ¢ YYETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPO.1b, SMOIMOHAJIBHBIN HHTEJIEKT:

BJIAJICTh HABBIKAMHU TIO3HABATEIILHON pe(dIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUI M MBICIUTENBHBIX MPOIIECCOB, HX PE3YIbTATOB,
BJIQJICTh CITOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS MTPOIIecca M pe3yibTaTa PeIIeH!s MaTEMaTHICCKON 3a/1auH;

MPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IPU PEIICHUHU 33J1a4d, BHOCUTb KOPPEKTHUBBI B JIECSATEIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWJACHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLIEHUBATh COOTBETCTBHE pe3yjibTaTa eI M YCIOBHUAM, OOBSICHATH MPUYMHBI JOCTHIKCHUS WJIM HEIOCTHKECHUS pPE3yIbTaToB
NeSITeNIbHOCTH, HAaXOUTh OLINOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHaAs 1eAATEIBHOCTD:

MOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIAMBUAYAIbHOW pabOTHI MpPU pPEUICHUH Y4YEOHBIX 3ajad, MPUHUMATh IENb
COBMECTHOH AESITENbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOW PabOThI, pacpeaessiTh BUABI pabOT, TOTOBapUBAThCS, 00CYKIaTh MPOIIECC
U pe3yabTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIOEH;

y4acTBOBAaTh B TPYMMIOBBIX (hopMax paboTsl (00cykaeHMsI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBbI» U UHBIE), BHITIOIHATH CBOIO YaCTh pabOThHI
U KOOPJMHHUPOBATh CBOM JEHUCTBUSA C APYTMMM 4YIEHAMHM KOMAH]Ibl, OLEHMBATh KA4ECTBO CBOETO BKJIAJa B OOIIMK MPOLYKT MO KPUTEPUSM,
c(OpMYyJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

IHNPEAMETHBIE PE3YJIbTATDI

K konmy oOyuenust B 10 kjacce oOydaronmuics MOJYYUT CICAYIOIIME MPEAMETHBIE pPE3yJibTaThl MO OTIEIbHBIM TeMaM paboueid
MporpaMMbl yueOHOTO Kypca «Anredpa v Hayajga MaTEMAaTHUYECKOT0 aHAIIU3a:

Yuciaa 1 BLIYUCIEHUS

CBOOOJTHO ONEPUPOBATH IMOHATHSIMH: PAIMOHAIBHOE YHCIIO, OSCKOHEUYHAs MEPHOIWYECKasl APOOb, MPOICHTHI, UPPANMOHATBLHOE YHCIIO,
MHO’KECTBA PAlMOHAJIBHBIX U IECTBUTEIILHBIX YHCEII, MOYJIb AEHCTBUTEILHOIO YHCIIA;

MIPUMEHSTH IPOOH M MPOIICHTHI JIJIS PEIICHUSI IPUKJIATHBIX 3a]1a4 W3 PA3IUIHBIX OTpacieh 3HAHUI U peaTbHOMN )KU3HU,

MIPUMEHATH MPUOTMKEHHBIC BBIYUCIICHUS, TTPaBUJIa OKPYIJICHUS, IPUKUIKY U OLICHKY pe3yJibTaTa BHIYUCICHUN;

CBOOOJIHO OTIEPUPOBATH MOHATUEM: CTETIEHb C IEJBbIM MOKa3aTeJIeM, UCIIOIb30BaTh MOIXOANTYI0 (DOPMY 3aNUCH JEHCTBUTEIBHBIX YHUCEI
JUISl pEIIEHUS MPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JaHHbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HaTypaJIbHOW CTEIICHH;

CBOOOJIHO OTEPUPOBATH MOHATUEM: CTETICHb C PAIIMOHAJILHBIM MTOKa3aTeJIeM;

CBOOOHO OTIEPUPOBATH MOHATHAMHU: JIOTApU(M YHCIIa, TeCATUIHBIC U HATYPAJIbHBIC TOTAaPU(MBI,

CBOOOIHO OTIEPUPOBATH MOHATHAMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YMCIIOBOTO apTyMEHTa;

ONepUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M APKTAHT'€HC YUCIOBOTO apIyMEHTA.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATh TMOHATHIMHU: TOXKJIECTBO, YpPaBHECHHE, HEPABEHCTBO, PAaBHOCHWIIbHBIC YpPAaBHCHHUS W YpaBHEHUS-CIICJICTBUS,
PaBHOCHUJILHBIE HEPABEHCTBA;



MPUMEHATh pa3IMYHbIe METOJbl PEIIEeHUS PAIMOHANBHBIX M JPOOHO-pAllMOHANBHBIX YPaBHEHHUU, MPUMEHSTb METOJA WHTEPBAJIOB IS
pElIeHNs HEPABEHCTB;

CBOOOZHO OMEPHUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJHOM MEPEeMEHHOW, MHOTOWIEH C HEeNbIMU Kod(h(dulMeHTaMi, KOPHH MHOTOYJICHA,
IPUMEHSATH JIeJIEHHe MHOTOYJIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera ans pemienns 3anau;

CBOOOJHO OMEpPUPOBATH MOHSATUSIMU: CHUCTEMa JIMHEHHBIX ypaBHEHUH, MATpPUIA, ONMPEACITUTENb MATPHUIBI 2 X 2 U €r0 TeOMETPUYECKHUIl
CMBICJI, MCIIOJNb30BaTh CBOMCTBA ONpeNeiuTeNs 2 X 2 Juisl BBIYMCIEHUS €r0 3HAUEHUs, NPUMEHATb OMNPENCIUTENN IJs PELIEHUS CUCTEMbI
JIMHENHBIX YpPaBHEHUH, MOJEIIUPOBATh PEAJIbHBIE CUTYALlMU C IIOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH, UCCIEI0BATh TIOCTPOCHHbBIE MOJEIIH C
MTOMOLIBIO0 MAaTPHUIL U ONPEENIUTENEH, UHTEPIPETUPOBATh NOJYUYEHHBIN pE3ybTar;

UCIOJIb30BaTh CBOMCTBA ACUCTBUI ¢ KOPHAMU JAJISl TPEe0oOpa30BaHUs BhIPAKEHU;

BBINOJIHATH Pe00pa30BaHus YUCIOBBIX BBIPAKEHU, COAEpKAILNX CTEIIEHU C PallMOHAIIBHBIM OKa3aTelIeM;

MCIIOJIb30BAaTh CBOMCTBA JIOTapru(MOB IJIs TPe0Opa30BaHUsl TOTAPU(PMUIECKUX BBIPAKEHUH;

CBOOOZHO OMNEPHPOBATH TMOHATHUSIMHU: HPPAMOHANBbHBIC, MMOKa3aTeIbHbIe M Jorapu(Muueckue ypaBHEHHS, HAXOJUTh WX PEHICHHS C
MIOMOIIIBIO PABHOCHIIBHBIX IMEPEXO0I0B UITH OCYIIECTBIISAS IPOBEPKY KOPHEHi;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHE (DOPMYITBI AJIs TPE0OPa30BaHMs TPUTOHOMETPUIECKUX BHIPAKECHUN;

CBOOOIHO OTIEPUPOBATH MOHSATUEM: TPUTOHOMETPHUECKOE YpaBHEHUE, MPUMEHATh HE0OX0IMMbIE ()OPMYJIIBI JIsl PEIICHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJIEJIUPOBATh pEAlIbHbIE CUTYallUH HA SI3bIKE aiareOpbl, COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/ayM,
HCCIIEI0BaTh MOCTPOEHHBIE MOJIEIN C UCIOIb30BAaHUEM arapaTa ajreopsl.

DyHKUUM U rpauKu:

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: (DYHKIIHSA, CIOCOOBI 3a1aHus (PyHKIIUU, B3aUMHO 0OpaTHBIC (DYHKIIMK, KOMIO3UINS (QYHKINH, Tpaduk
(YHKITUH, BBITTOHSTH dJIEMEHTApHBIC TTpeo0pa3oBaHus rpadukoB HYyHKIINHT;

CBOOOMHO OIMEpPUPOBATH MOHITHIMH: O0JIACTh OMNpEACICHUS W MHOXKECTBO 3HA4YCHWH (GYHKIWW, HYIH (QYHKIHHA, TPOMEKYTKH
3HAKOIOCTOSIHCTBA;

CBOOOIHO OTEPUPOBATH MOHATUSMU: YETHBIC U HEUETHBIC (PYHKITMH, IEPUOANYECKHE (YHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
MaKCHUMYMbl U MUHUMYMbI (DYHKIIMH, HAaUOOJIbIlIeEe U HAMMEHbIlIee 3HaUYeHUE (PYHKIIMU Ha POMEXKYTKE;

CBOOOZHO ONEpUpPOBATh MOHATHSMH: CTeNeHHas (YHKUUS C HATypaJbHbIM M LEJIbIM IOKa3aTeneM, Ipaduk CTENEeHHOW (PYHKIHMH C
HaTypaJIbHBIM U LIeJIbIM IOKa3aTesieM, rpauk KOpHS N-0i CTENEHU KaK (YHKIIMU OOpaTHOM CTENEHU C HATYpaJbHBIM IOKa3aTelleM;

ONEpUpPOBATh MOHATHSAMU: JIMHEWHAs, KBaJpaTHYHas W JPOOHO-JIMHEHHas (QYHKIMH, BBIIOJHATH 3JIEMEHTAPHOE HCCIEIOBAaHUE U
MOCTPOEHHE UX IPaUKOB;

CBOOOIHO ONEPUPOBATH MOHATHSAMHM: TTOKa3aTeIbHas U Jorapudmudeckas (yHKIMH, UX CBOMCTBA M TpaUKH, UCIIOIH30BATh UX TpaduKH
JUIsl pELLIEHUs] YPaBHECHUH;



CBOOOJTHO OIEPUPOBATH MOHATUAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OINpEAeTeHHE TPUTOHOMETPUUECKUX (YHKIUI YHCIOBOTO
apryMeHTa;

MCIOJIb30BaTh Tpaduku GYHKIUN JJIs1 MCCIECAOBAHMS MIPOLIECCOB M 3aBUCMMOCTEH MPHU PEHICHUH 3a/1a4 U3 JPYTHX Y4EOHBIX MPEIMETOB U
peabHOM JKU3HH, BBIPAXKATh (DOPMYIIaMH 3aBUCUMOCTH MEXKITY BEITMUYNHAMU;

Hauana maTemaTn4yeckoro anajausa:

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: apupMeTHdecKkass U TeoMeTpuuecKas Mporpeccusi, OecKOHEYHO yObIBaroIias reoMeTpuyecKas
Mporpeccus, JINHEHHBIN 1 SKCIIOHEHIIUAIBHBIN POCT, (OpMYyJia CIIOKHBIX MPOLIEHTOB, UMETh MIPEICTABICHHE O KOHCTAHTE;

MCIOJIb30BATh MPOTPECCUN AJISl PEIICHHUS PealbHbIX 3aau MPUKIAJIHOTO XapaKTepa;

CBOOOJTHO OMEpPUPOBATh MOHATHAMHU: IMOCIEAOBATEIBHOCT, CIIOCOOBI 3aJaHMs IOCIEAOBATENIbHOCTEH, MOHOTOHHbIE U OTpPaHUYCHHBIC
MOCTIeI0BATEIbHOCTH, TOHUMATh OCHOBBI 3apO’KICHHUS MAaTeMAaTHYECKOTO aHaIN3a KaK aHalu3a 0ECKOHEUHO MaJbIX;

CBOOOIHO OTIEpUPOBATH MOHATHAMU: HEMPEPHIBHBIE (PYHKITNH, TOUYKH pa3pbiBa rpaduka GyHKIIUH, ACHMIITOTH Tpaduka QyHKIIHNH,

CBOOOZHO OMEpPUPOBATHh MOHATHEM: (DYHKIMS, HEMpEephIBHAS HA OTPE3KEe, MPUMEHSTHh CBOWCTBA HEMPEPBIBHBIX (DYHKIWUNA ISl pPEUICHUS
3ajay;

CBOOOIHO OTIEpUPOBATH MOHATHAMU: TIEPBasi U BTOPas MMPOU3BOIHBIE (PYHKIINH, KacaTeabHas K Tpaduky QyHKINU;

BBIYHCIISITH IPOU3BOIHBIC CYMMBI, IPOU3BEICHNUS, YACTHOTO ¥ KOMITO3HIIMH ABYX (DYHKIIMH, 3HATh MPONU3BOIHBIC SJIEMEHTAPHBIX (YHKITUH;

WCTOJIb30BATh TEOMETPUIECKUN U (PU3HMUECKUI CMBICT POU3BOIHON AJISl PELICHHUs 3aau.

MHoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATUSMHU: MHOXKECTBO, OTIEPAIIMH HA/l MHOKECTBAMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JJisi ONUCAHMs PEalbHBIX MPOLIECCOB M SIBJICHUI, NMPU PEIIEHUU 3a]ady U3 APYTUx
y4eOHBIX TIPEIMETOB;

CBOOOZHO OMEpUPOBATH TOHATHUSMHU: ONPEICICHHE, TEOopeMa, ypaBHEHHWE-CJICICTBHE, CBONCTBO MAaTEMaTHYECKOTO OOBEKTa,
JI0Ka3aTeIbCTBO, PABHOCHIIHHBIC YPAaBHEHUS U HEPABEHCTBA.

K kxoHmy o0ydenus B 11 kiaacce oOyyarommiicss MOJYYUT CIEAYIOUIME IPEAMETHBIE DPE3yibTaThl 10 OTHACJIBHBIM TeMaM paboueit
porpamMmmsl y4eOHOro Kypca «Anredpa 1 Hadajla MaTeMaTHUECKOr0 aHaJIN3a»:

Yuciia 1 BBIYUCICHHS:

CBOOOJIHO OINEPHUPOBATH MOHATHSAMU: HATypalbHOE U LIEJI0€ YHCIO, MHOXKECTBA HATYPaJbHBIX M IIENBIX YHCEJ, UCIOJIb30BaTh MPU3HAKU
nenumocTH nensix yncen, HOJ[ u HOK HaTypanbHbIX uncesn Juisl pelieHys 3a1a4, IPUMEHATh alnroput™ EBkinuaa;

CBOOOJTHO OIEpPHPOBATh MOHATHEM OCTAaTKa IO MOJYJIO, 3aNUCHIBaTh HATypalbHbIE YHMCIA B PAa3IMYHBIX MMO3UIIMOHHBIX CHUCTEMax
CUMCJICHHS,;



CBOOOZHO OIEPUPOBATH MOHATHUAMM: KOMIUIEKCHOE YHMCIO U MHOYKECTBO KOMIUIEKCHBIX YMCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCIIA B
anreOpandeckoi U TPUrOHOMETPUUECKOH (hopMe, BBIMOIHATH apu(METHIECKUE ONEpaIii ¢ HUMU U M300pakaTh Ha KOOPAMHATHON TUIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOZHO OIEPUPOBATH MOHATUAMH: WPPALMOHAIBHBIC, MOKA3aTeIbHbIE M JIOTAPU(PMUUYECKUE HEPABEHCTBA, HAXOJUTh MX PEIICHUS C
MIOMOIIBIO PABHOCUJIBHBIX MTEPEXO/I0B;

OCYIIECTBJIATh OTOOP KOPHEH NP peLIEHUH TPUTOHOMETPUUYECKOTO YPAaBHEHUS;

CBOOOJTHO OMEPUPOBATH MOHITHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO, MPHUMEHATh HEOOXOAMMBbIE (OPMYIBI Ul PEIICHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEPUPOBATH MOHIATUSIMHU: CUCTEMA U COBOKYITHOCTh YPABHEHUN U HEPABEHCTB, PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBHUS,
HAXOJUTh PEIICHUS CUCTEMBbl U COBOKYIHOCTEH palMOHAIBHBIX, HWPPALMOHAIBHBIX, MOKA3aTENbHBIX M JIOTapu(MUYECKUX YPaBHEHUH WU
HEPaBEHCTB;

pemaTe panroHaNbHBIC, MPPAMOHATIBHBIC, MMOKAa3aTeNbHbBIE, JOorapu(MUYECKHe W TPUTOHOMETPUYECKHE YpPAaBHEHUS W HEPABEHCTBA,
CoJIeprKaliiue MOAYJIU U TapaMeTphl;

MPUMEHSTH rpa@uecKre METObI IJIsl PEeIICHUs] ypaBHEHU M HEPABEHCTB, a TAKKE 3a/1a4 C MapaMeTpaMu;

MOJIETTUPOBATh peajbHbIC CUTYAIlMU HA SI3BIKE alreOphl, COCTaBJIATh BHIPAKEHHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI 1O YCIOBHIO
3aJ1a4yM, UCCIIEeI0BAaTh IOCTPOECHHBIE MOJIEJIN C UCIIOJIb30BAHUEM annapara aireopbl, MHTEPIPETUPOBATD MTOYYEHHbIN pe3yJsIbTarT.

DyHKUUM U rpapuKu:

CTPOMUTH rpapuKy KOMIO3ULUHU (PYHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEA0BAaHUS U CBOMCTB KOMIO3UIIMY IBYX (DYHKLIMMA;

CTPOUTH F'€OMETpUYEeCcKre 00pa3bl YpaBHEHUI U HEPABEHCTB Ha KOOPIMHATHON MJIOCKOCTH;

CBOOOIHO OTIEPUPOBATH MOHATHAME: TpadUKH TPUTOHOMETPHUECKHUX (QYHKITUH;

MPUMEHSTHh PYHKIIMH TSI MOJCIIMPOBAHMS M UCCIICIOBAHUS PEATLHBIX TIPOIECCOB.

Hayana maTteMaTn4ecKoro aHajm3a:

WCIOJIb30BATh MTPOU3BOIHYIO IS UCCIIEIOBAHUS (YHKIIMU HA MOHOTOHHOCTH M 9KCTPEMYMBEI;

HaXOJUTh HAMOOJIbIIIEE M HANMEHBIIIEE 3HAUCHUSI (PYHKIIMH HETIPEPHIBHOM Ha OTPE3KE;

HCII0JIb30BATh ITPOU3BOJHYIO JUUISl HAXOXKIACHUS HAWIYUYLIErO PELIEeHUs B IPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMMYECKUX, 3a/1a4ax,
JUIS. OIIPEJICIEHHSI CKOPOCTU U YCKOPEHHS Mpoliecca, 3alaHHOT0 (opMyJIoN WK rpadukom;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: MEPBOOOpPA3HAs, OMPEACIEHHBIN MHTErpall, HAXOAUTh MEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIUI U
BBIYUCIATH UHTETpall o Gpopmyine Hriotona-Jleibuuia;

HaXOUTh IUTOMIAIHN TUIOCKUX PUTYp U 00BEMBI TEJT ¢ TOMOIIBIO0 HHTETPAIa,;

UMETh TPEJICTABICHHE O MATEMAaTHYECKOM MOJICITMPOBAHUH HA IPUMEPE COCTaBIICHUS AU depeHITNAIBHBIX YPaBHCHUN;

pemiath MPUKIAJAHBIE 3a/adi, B TOM YHCJIE COIMAIbHO-YKOHOMHYECKOTO0 M (PU3WYECKOTO XapaKTepa, CPeACTBAMH MaTeMaTHYECKOTO
aHanu3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KVIACC
Ne HanmenoBanue pas3zieinoB U TEM IPOrpaMMmbl KonunuecTBo yacos OnextponHbie (TU(POBLIE)
n/m Bcero Koutponeabie — IIpaktiueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1  MHOXeCTBO NEHCTBUTENbHBIX UKcesl. MHOrouieHsl. PanroHanbHbIe 24 1
ypaBHEHHUs U HepaBeHCTBA. CUCTEMbI JIMHEWHBIX YPaBHEHUN
2  @ynknun u rpaduku. CrerneHHas QYHKIHUS C ETbIM ITOKa3aTeneM 12 1
3 Apudmernueckuit KopeHb n-oii creneHu. UppanuonanpHaeie ypaBHeHust 15 1
4 TlokazartenbHas pyHkuus. [TokazareabHble ypaBHEHUS 10 1
5  Jlorapudmuueckas QyHkius. Jlorapupmudeckue ypaBHEHUS 18 1
6  TpuroHoMeTpu4ecKHe BHIPOKCHUS U ypaBHEHUS 22 1
7 TlocnemoBaTenbHOCTH U MIPOTPECCUN 10 1
8  HemnpepriBHble pyHkuuu. [IponsBoaHast 20 1
9 [ToBTOpenue, 06o0IIeHNEe, CUCTEeMAaTH3alls 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
11 KIIACC
Ne HaunmeHoBaHue pa3esioB U TeM MPOrpaMMbl KonngectBo yacoB OnexkTpoHHbIe (IU(POBLIE)
n/m Becero  KontponbHble [TpakTueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1 HccnenoBanmne GyHKINI ¢ TOMOIIBIO TPOU3BOTHOM 22 1
2 TlepBooOpa3Has 1 HHTETpaIl 12 1
3 ['paduku Tpuronomerpuueckux Gynkuuit. Tpuronomerpuueckue 14 1
HEpaBEHCTBA
4  HppaumoHallbHBIC, TOKA3aTeIbHBIC U JIOTapu(MHUUECKUC 24 1
HEpaBEHCTBa
5  KowmruiekcHbie yncia 10 1

6 HarypanbHble 1 1esblie unucia 10



/o

8
9

HaumeHoBaHue pa3aenoB ¥ TeM IpOrpaMMBbI

CucreMbl palmOHAIBHBIX, UPPAIIMOHATFHBIX TTOKA3aTEIbHBIX U
norapu(MUYECKUX ypaBHEHUN

3agauu ¢ mapameTpamu
[ToBTOpEeHHE, 0000IIEHNE, CHCTEMATH3AIUS 3HAHUT

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME
MHOYPOUYHOE IIVIAHUPOBAHUE

10 KIIACC

No Tema ypoka

/1

1 [[MuoxecTBO, Onepanny HaJl MHOXKECTBAMHU U UX CBOHCTBA

2  Jlmarpammbl Diiiepa-Benna

3 IIpumeHeHUE TEOPETHKO-MHOKECTBEHHOTO arlnapara JUisi peIieHus
3aja4

4 PanmonanbHble yncia. OOBIKHOBEHHBIE U IECATUYHBIC APOOH,
MPOLIEHTHI, OECKOHEUHBIE EPUOINYECKUE APOOU

5  Pammonanbupie yncia. OOBIKHOBEHHBIC U JECATUYHBIC TPOOH,
MPOLIEHTHI, OECKOHEUHBIE TIEPUOTUIECKUE APOOH

6 IIpumenenue npobeii U MPOLIEHTOB IS PEIICHHSI TPUKIIATHBIX
3aja4

7 IlpumeHenue npobeii U MPOLIEHTOB ISl PELICHUS TPUKJIATHBIX
3ajau

8  JleicTBuTeNnbHBIC YKcia. PanmoHa bHbIe M HppAIlMOHATIBHBIC
qyucia

9  Apudmerndeckue ornepanuu ¢ AHCTBUTEILHBIMU YHCIaAMU

10 Mopyab 1eHCTBUTEIHLHOTO YUCIIA U €T0 CBOMCTBA

Bcero

12

16
16
136

KonnuecTBo acos OnekTpoHHBIE (IUPPOBHIE)
KoHnTtposbHbIe [TpakTuueckue 00pa30BaTeIbHBIC PECYPCHL

paboThI paboThI
1

10 0

KonnyecTBo "acoB JlaTta

Bcero Kontponbubie — Ilpaktuueckme — H3YyICHHA

-

padoThI paboThI

DJeKTpOHHBIE LIU(PPOBbIE
o0Opa3oBaTesbHbIE PECYPCHI



/o

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Tema ypoka

[TpubnmmxEHABIC BRIYUCIICHUS, TIPABUIIA OKPYTJICHHS, IPUKUIKA U
OLICHKA pE3yJbTaTa BBIYUCICHUN

OCHOBHBIE METOABI PEHICHHUS LENbIX U IPOOHO-PAIIIOHATBHBIX
YPaBHEHU U HEPABEHCTB

OCHOBHBIE METOABI PEHICHHUS LENbIX U IPOOHO-PAIIIOHATBHBIX
YPaBHEHUI U HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHHS TIENIBIX U IPOOHO-PAITMOHATBHBIX
YPaBHECHUU U HEPABEHCTB

MHorouyieHsl OT OAHOM NepeMeHHOM. JleneHne MHOrowieHa Ha
MHOTOWIEH C OCTaTkoM. Teopema be3y

MHorousnens! ¢ 1esnbMu Kodgpunuentamu. Teopema Buera
Pemenue cucrem TMHEWHBIX yPaBHEHUMN
Pemenue cucrem TMHEWHBIX YpaBHEHUHN

Martpuna cucTeMsbl JINHEMHBIX ypaBHEHUN. OnipenenTenn
MaTpulbl 2X2, ero reOMETPUIECKUI CMBICII U CBOWCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

Onpenenuresib MATPUIBI 2X2, €ro TeOMETPUUECKUM CMBICIT U
CBOMCTBA; BEIYHCIICHUE €TO 3HAUCHUS

[IpumeneHue onpeneauTeis AJis PeIIeHUs] CUCTEMBbI JIMHEHHBIX
YpaBHEHUU

Pemienue npuknagHbIx 3a71a4 ¢ TOMOIIBIO CUCTEMBI IMHENHBIX
YpaBHEHUU

Pemienue npuknagHbIx 3a71a4 ¢ TOMOIIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

KonrtpomnsHas padota: "PannoHansHble ypaBHEHHUS U HEPABEHCTBA.
CucremMpl TUHENHBIX YpaBHEHUIN"

Bcero KoHnTposnbHbIe

o

KonnuecTtBo yacoB

paboThI

[IpakTnueckue
paboThI

Hara
U3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIE PECYPCHI



/o

25

26

27

28

29

30
31

32

33
34
35

36

37
38
39

Tema ypoka

Oyukuwms, crnocoOsl 3a1anus GyHKuuu. Bzanmuo oOpaTtHbie
¢bysakuu. Kommosumus QyHkimii

I'padux pyHkunu. dneMeHTapHbIe IpeoOpa3oBaHus IpaduKOB
byHKIMI

OO6nacTp onpeneneHus U MHOXXECTBO 3HaueHH QyHkimu. Hymu
¢byskuuu. [IpomMexyTku 3HaK MOCTOSTHCTBA

UYérneie u Heu€THBIE QyHKIMU. [lepnoanyeckue GyHKITUN.
[TpoMeKyTKH MOHOTOHHOCTH (DYHKIIHH

Maxkcrumymbl 1 MUHUMYMBI QyHKIMU. HanOounbiuee u
HauMEHBIIIee 3HaueHne QYHKIIUU Ha POMEKYTKE

Jluneiinas, kBagpaTU4Hast ¥ IPpOOHO-TUHENHHAs PYHKIIUN
DneMeHTapHOe UCCIIe0BaHNE U TIOCTPOEHUE TPAa(UKOB ITUX
byHKIII

DneMeHTapHOe UCCIIeI0BaHNE U TIOCTPOSHNE TPAa(UKOB ATUX
byHKIUH

Crenens ¢ nenbM nokasaresneMm. bunom HerotoHa

CreneHs ¢ 11eabIM oKa3zareieM. buaom HeroToHa

CrenenHast GyHKIUS C HATYPAJIBHBIM U LEJIbIM NoKazareneM. Eé
CBO¥CTBa 1 Tpadux

KonTponsnas padora: "Crenennas pyukuus. E€ cBoiicTa u
rpaduk"”

Apudmerndeckuil KOpeHb HATYpaIbHOM CTENIEHU U €ro CBOICTBA
Apudmernueckuil KOpeHb HATYpaIbHOM CTENIEHH U ero CBOICTBA

[IpeoGpa3oBaHus YUUCIOBBIX BHIPAKEHUMN, COJEPKALINX CTEIICHH U
KOpHU

Bcero KoHnTposnbHbIe

-

-

T

KonnuecTtBo yacoB

paboThI

[IpakTnueckue
paboThI

Hara
U3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIE PECYPCHI



/o

40

41

42

43

44

45

46

47

48

49

50

51

52
53

Tema ypoka

[IpeoGpa3oBaHms YMCIOBBIX BHIPAKEHUN, COJEPIKALINX CTEICHH U
KOpHU

[Ipeo6Gpa3oBaHMs UUCIOBBIX BBIPAXKEHUN, COJIEPIKALUX CTENIEHU U
KOpHHU

Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METObI PELLIEHUS
UppalMOHAJIbHBIX YPaBHEHUN

Wppanmonanbublie ypaBHeHUsA. OCHOBHbIE METO/IbI PELICHUS
APPAlMOHAIBHBIX YPAaBHEHUN

Wppauunonanbuble ypaBHeHUsl. OCHOBHbBIE METOAbI PELLIEHUS
APPAalMOHAIBHBIX YPAaBHEHUN

PaBHOCHIIbHBIE IEPEXO/IbI B PELIEHUH UPPALIMOHAIBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE TTEPEXO/IbI B PELLIEHUH UPPALIUOHATBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE IEPEXO/IBI B PEICHUU UPPALTUOHATIBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE ITEPEXO/IbI B PELLIEHUH HPPALMOHAIBHBIX
ypaBHEHUH

CaoiicTBa u rpaduk KOpHS n-0il cTENeHu Kak PyHKIIMH 0OpaTHOM
CTENIEHU C HATYpPaJIbHBIM IIOKa3aTelIeM

CaoiicTBa u rpaduK KOpHS N-0¥ CTEMEHU KaK PyHKIIMH 0OpaTHOM
CTETICHH C HATYPaJIbHBIM TTOKa3aTeIeM

KonTponpHas padora: "CBoiicTBa 1 rpadK KOPHS N-0i CTEICHHU.
WppannoHalibHble ypaBHEHUS"

CreneHb ¢ pallMOHAIBHBIM [IOKA3aTENIEM U €€ CBOMCTBA

CreneHsp ¢ pallMOHAIBHBIM [10Ka3aTeNIeM U €€ CBONCTBA

Bcero KoHnTposnbHbIe

-

KonnuecTtBo yacoB

paboThI

[IpakTnueckue
paboThI

Hara
U3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIE PECYPCHI



/o

54
55
56
57
58

59

60

61

62
63
64
65
66
67
68
69
70
71
72
73

Tema ypoka

Crenenb ¢ pallMOHAJIBHBIM NIOKA3aTelIeM U €€ CBOMCTBA
[ToxazaTtenpHas QpyHKLUS, €€ CBOMiCTBA U rpaduk
Hcnonb3oBanue rpaduka GyHKIIUHN 1715 pEIICHHUS YpaBHEHUI
Hcnonp3oBanue rpaduka QyHKINN A7 pEIIeHUs ypaBHEHUH

[TokazaTenbHbie ypaBHeHHs. OCHOBHBIE METO/IbI PELICHUS
MOKa3aTelIbHbIX YPAaBHEHUN
[TokazatenbHble ypaBHeHUSI. OCHOBHBIE METO/IbI PEIICHUS
IIOKa3aTeJIbHBIX YPAaBHEHUN

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PELICHMUS
IIOKa3aTeJIbHBIX YPABHEHUN

Kontponbnas padota: "l[lokazarenbnas pynkuus. [lokazaTenbHbie

ypaBHeHUs"

Jlorapudm uuncna. CoiictBa jJorapudma

Jlorapudwm uucna. CoiictBa jJorapudma

Jlorapudm uucna. Coiictsa jgorapudma

JlecATUYHbIE U HATYypaJbHbIE JIOTapU(PMbI

JlecsiTuuHbIE U HATypaibHbIE JOrapudMbl

[IpeobpazoBaHue BbIpa)KEHUH, COAEPIKAIIMX JIOTapH(PMBbI
[TpeobpazoBaHue BbIpaXXEHUH, COAEPIKAIIMX JIOTapU(PMBbI
IIpeoOpa3oBaHue BbIpa)KEHUH, COAEPIKAIIMX JIOTapU(PMBbI
Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U TpapuK
Jlorapudmuueckas pyHkIus, €€ CBONCTBA U rpaduk
Hcnonb3oBanue rpaduka GyHKIIMM IS pELICHUS YpaBHEHUI
Hcnonp3oBanue rpaduka QyHKIUH IS peIieHUs] ypaBHEHU I

Bcero KoHnTposnbHbIe

= e

e e T e e T T o S e B

KonnuecTtBo yacoB

paboThI

[IpakTnueckue
paboThI

Hara
U3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIE PECYPCHI



/o

74

75

76

7

78

79

80
81
82
83
84

85

86
87
88
89
90

Tema ypoka

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUIECKIX ypaBHEHHMA

Jlorapupmuueckue ypaBHeHus. OCHOBHBIE METOABI PEIICHUS
Jorapu(pMUUECKUX YPaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOABI PEIICHUS
Jorapu(MUUECKUX YPaBHEHUN

PaBHOCHIIBHBIC TIEPEXO/IbI B PEIICHUH JIOTAPU(DMUICCKUX
YpaBHECHUU

PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUU JIOTApU(DMHUUECKUX
YpaBHECHUU

Kontponbnas padota: "Jlorapupmuyeckast GpyHKIHS.
Jlorapudmuueckue ypaBHenus"

CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YMCIIOBOTO apryMEHTa
CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YMCIIOBOTO apTryMEHTa
ApKcUHYC, apKKOCUHYC U apKTaHT€HC YHCIIOBOI0 apryMeHTa
ApKCUHYC, apKKOCUHYC U aPKTAaHTEHC YHCIOBOTO apryMEHTa

Tpuronomerpuueckas OKpyKHOCTb, OTIPEIEIICHNE
TPUTOHOMETPUYECKHUX (PYHKLIUN YMCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb, OTIpEIeIICHNE
TPUTOHOMETPUYECKHUX (PYHKIUN YUCITOBOIO apryMeHTa

OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI
OcCHOBHBIE TPUTOHOMETPHUUYECKHUE (HOPMYITBI
OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI
[IpeoGpa3oBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUN

Bcero KoHnTposnbHbIe

= L

e

KonnuecTtBo yacoB

paboThI

[IpakTnueckue
paboThI

Hara
U3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIE PECYPCHI



/o

91
92
93
94
95
96
97
98
99
100
101

102

103

104
105
106
107
108

109

110

Tema ypoka

[IpeoGpazoBanye TPUTOHOMETPUIECKUX BBHIPAKEHUN
[IpeoGpa3oBaHe TPUTOHOMETPUUECKUX BBIPAKEHUI
[IpeoGpa3oBaHme TPUTOHOMETPUIECKUX BBIPAKEHUN
PemeHne TpUroHOMETpUYECKUX YPABHEHUI
PemeHne TpUroHOMETPUYECKUX YPABHEHUI
Pemenne TpuroHOMETpUYECKUX YPaBHEHUN
Pewrenne TpuroHOMETpUYECKUX YPAaBHEHUI
Pemenne TpuroHOMETPUYECKUX YPABHEHU M
Pewrenne TpUroHOMETpUYECKUX YPAaBHEHUI
Pewrenne TpUroHOMETpUYECKUX YPAaBHEHUI

KonTponpHas padora: "Tpuronomerprdeckne BEIpaKeHHS U
TPUTOHOMETPUYECKHUE YPAaBHEHUS"

ITocaenoBaTeabHOCTH, CIOCOOBI 3a1aHUS ITOCIEIOBATEILHOCTEM.
Merton MaTeMaTHYECKON NHAYKIUN

MOHOTOHHBIC U OTPaHUYCHHBIC ITOCJICIOBATCIbHOCTH. I/ICTOpI/IH
aHaM3a OCCKOHEYHO MaJjIbIX

ApudmeTraeckasi mporpeccHs

['eomeTprueckas mporpeccust

beckoneuHo yObIBaromas reoMeTpruiecKkast Iporpeccus

Cymma O6eckoHEYHO yOBIBaIOIIEH T€OMETPUIECKON POTPECCUH

JInHeWHbIN 1 SKCIIOHEHIHANIBHBIN pocT. Yucno e. dopmyia
CJIO’KHBIX IPOLEHTOB

JInHeWHbIN 1 SKCIIOHEHIHANIBHBIN pocT. Yucno e. @opmyia
CJIO’KHBIX IPOLEHTOB

Hcnonp3oBanue nmporpeccuun Jjisd pCuICHrA pC€ajlbHbIX 3a1a4

Bcero KoHnTposnbHbIe

e e e e e T = T N S

e

KonnuecTtBo yacoB

paboThI

[IpakTnueckue
paboThI

Hara
U3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIE PECYPCHI



/o

111
112
113
114
115
116
117
118
119

120

121
122
123
124
125
126
127
128

129

Tema ypoka

MPUKJIATHOTO XapaKTepa

Kountponbnas padota: "l[locnenoBaTenbHOCTH U niporpeccun”
HenpepbiBHbIe (hyHKIINK U UX CBOHCTBA

Touka pa3pbiBa. ACUMOTOTHI TPAaQUKOB QYHKITUI

CBoiicTBa (hyHKIMIT HENPEPHIBHBIX Ha OTPE3Ke

CaoiicTBa (hyHKIIMH HEMPEPHIBHBIX HA OTPE3KE

MeTo MHTEpBAJIOB JIJIsl pELICHUS] HEPABEHCTB

Metoa UHTEPBAJIOB VISl PEILIEHHS] HEPABEHCTB

MeTo MHTEpBAJIOB JIJIsl pELICHUS] HEPABEHCTB

[IpumeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIMI IS peLIeHUs
3aja4

[IpumeHeHre CBOMCTB HEMPEPBHIBHBIX (PYHKIIHMA JJIsI pEIICHHUS
3a1a4

[lepBas u BTOpas mpon3BOAHBIC QYHKITUU

Onpenenenue, reOMETPUUECKUI CMBICI TPOU3BOIHOM
Omnpenenenne, GU3NICCKAN CMBICT TTPOU3BOTHOM

VYpaBHeHHe KacaTenbHOU K rpaduKy GyHKIUU

VYpaBHeHHE KacaTenbHOU K TpaduKy QyHKIIUH

[IponsBoHBIC dTIEeMEHTAPHBIX (HYHKIIUN

[Ipou3BoiHbIE 37IeMEHTApHBIX (HYHKLIUN

[TponsBomHAasT CyMMBI, MPOU3BEICHUS, YACTHOTO M KOMITO3HUIIUN
byHKIUH

[TponsBomHAasT CyMMBI, MPOU3BEICHUS, YACTHOTO M KOMITO3HUIIUA
byHKIUH

Bcero KoHnTposnbHbIe

= el

e

KonnuecTtBo yacoB

paboThI

[IpakTnueckue
paboThI

Hara
U3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIE PECYPCHI



No Tema ypoka KonnuectBo wacos ara DneKTpOHHBIC IU(PPOBHIE

n/n Beero Komtponshsle  Ilpakthueckue —M3YYCHHS  00pasoBaTeIbHBIC PeCypChI
paboThI paboThI

130 IIpowsBomHas CyMMBbI, IPOU3BEACHHUS, YACTHOTO ¥ KOMIIO3HUIIHH 1
byHKIII

131 KontponbHas pabdota: "[IponsBonnas”

132 TloBTopenue, 0600mIeHNE, CCTEeMaTH3AIMsI 3HaHU: "Y paBHEeHUs"

133 TloBTOopenue, 0600mEeHNe, cucTeMaTu3ans 3HaHui: "OyHkun"

134 HWroroBas KOHTpOJIbHAs paboTa

135 Hroroas koHTpoJIbHAS paboTa

s

136 TloBTOpeHue, 0000IIEHNE, CHCTEMATHU3AIUS 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC

Ne Tema ypoka KomnuecTBo yacos Hara DneKTpoHHbIE HU(POBHIE

n/m Bcero Komrtpomsusie — Ilpakrmueckme HM3YYCHHs  00pa3soBaTelIbHBIC PECYPChI
paboThI paboThI

1 TlpumeHeHue MpOU3BOIHON K UCCICAOBAHUIO PYHKINI HA 1
MOHOTOHHOCTb U DKCTPEMYMBI

2  IlpuMeHeHHE TPOU3BOIHON K HCCIICIOBAHUIO (DYHKIIHIA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

3 IlpumeHeHHE TPOU3BOIHON K HCCIICIOBAHUIO (DYHKIIMIA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

4 TlpumeHeHHE MPOU3BOAHON K HCCIeIOBaHUIO (DYHKINI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

5  IlpumeHeHHE TPOU3BOIHON K HCCIIEIOBAHUIO (DYHKIIHIA Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

6 [IpumeHeHre Mpou3BOIHON K UCCIICTOBAaHHIO (DYHKITUI HA 1
MOHOTOHHOCTb U SKCTPEMYMBI



/o

10

11

12

13

14

15

16

17
18
19
20
21

Tema ypoka

Haxoxaenrne HanGobIIeT0 ¥ HAUMEHBIIETO 3HAYCHHS HETIPEPHIBHOM
(GbyHKIIUM Ha OTpe3Ke

Haxoxnenue Hanboab1IIEro 1 HAMMEHbBIIEr0 3HAYEHUS] HENPEPbIBHON
(GyHKUIMN Ha OTpE3Ke

Haxoxxnenue HanOoIbIIEro 1 HAMMEHBIIEr0 3HAYEHUS] HENPEPbIBHON
¢GyHKUIMU Ha OTpe3Ke

Haxoxaenrne HanOobIIeT0 ¥ HANMEHBIIETO 3HAYCHHS HETIPEPHIBHOM
(GyHKIIMM Ha OTpE3Ke

Haxoxxnenne HaubonbIero 1 HAMMEHbBIIETO 3HAYCHUS HENPEPHIBHOM
(GbyHKIIMM Ha OTpEe3Ke

Haxoxxnenue HanOobIIEro 1 HAMMEHbBIIEr0 3HaYEHHUS] HEPEPbIBHON
(GyHKIIMM Ha OTpe3Ke

[IprMeHeHne NpOU3BOIHON ISl HAXOXKACHNS HAWTYUIIEeTO PEIICHUS
B IIPUKJIAJIHBIX 3a7a4ax

[IpumeHneHne npon3BOIHON I HAXOKICHHS HAWITYUILETO PEMICHUS
B IPUKJIAHBIX 3a/1a4ax

[TpumeHeHne MPOU3BOIHOM ISl ONIpeieTICHUs] CKOPOCTH U
YCKOpEHUs Ipolecca, 3aaHHOoro (GopMysiol mim rpapukom

[TprmeHeHne MPOU3BOIHOM ISl ONIpeIeTICHUsS] CKOPOCTH U
YCKOpEHUs Ipolecca, 3a4aHHOro (opMysiol mim rpapukom

Kommnozunus pyHknmi
Komnozunusa pyHkunit
Komnozunusa pyHkunit
I'eomeTpuueckne 00pasbl ypaBHEHUH Ha KOOPIUHATHOM IIIOCKOCTH
['eomeTrpuueckue 006pa3bl ypaBHEHUH Ha KOOPIMHATHOM MJIOCKOCTH

Bcero KonTposbHbie

e

KomnuectBo yacos

paboThI

[IpakTnueckue
paboTsI

Hata DneKTpOHHBIC IUPPOBHIE
u3ydeHus 00pa3oBaTeIbHbBIE PECYPCHI



/o

22

23
24

25

26
27

28

29
30

31
32
33

34
35
36
37
38
39

Tema ypoka

KonTponsnas pabora: "MccnenoBanue QpyHKIHA ¢ TOMOIIBIO
IPOU3BOAHON"

[IepBo0oOpa3Has, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX

[TepBooOpa3nbie rneMenTapHbIX pyHKIui. [IpaBuia HaxoxaCHUS
IEpPBOOOPA3HBIX

[TepBooOpa3nbie ateMenTapHbIX QyHKIM. [IpaBuia HaxoXKIeHUS
EPBOOOPA3HBIX

HNurerpan. ['eomeTpuyeckuii CMbICII HHTETpalia

Breraucnenue onpenenéanoro naTerpana mo ¢gopmyne Herorona-
JleitOHuIa

Brraucnenue onpenenéaHoro naTerpana mo ¢gopmyne Herorona-
JletiOunma

[Tpumenenue nHTErpaia JUisi HAX0XKIEHUS IUIOoIaiel INIOCKUX QUryp

HpI/IMCHeHI/Ie HHTCTpAJIa JJIA1 HAXOKIACHUA 00BEMOB rCOMCTPUICCKUX
TCII

[Tpumeps! pemennii muddepeHmanbHbIX YpaBHEHHHA
[Tpumeps! perennii quddepeHIaTbHbIX YPaBHEHUN

MaremaTuueckoe MOAECTUPOBAHHUE PEATBHBIX MTPOLECCOB C TOMOIIIBIO
b depeHIaTbHBIX YpaBHEHUH

KontponpHas padora: "IlepBooOpa3Has u uHTETpan"

Tpuronomerpuyeckue QyHKIUM, UX CBOMCTBA U rpauku
Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U rpaduKu
Tpuronomerpuyeckue QyHKIUH, UX CBOMCTBA U rpaduku
Tpuronomerpuueckue QyHKINU, UX CBOMNCTBA U rpapuKu
Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U rpaduku

Bcero KonTposbHbie

e

|

S

KomnuectBo yacos

paboThI
1

[IpakTnueckue
paboTsI

Hata DneKTpOHHBIC IUPPOBHIE
u3ydeHus 00pa3oBaTeIbHbBIE PECYPCHI



/o

40

41

42

43

44
45
46
47
48

49
50
51
52
53
54
55
56
57
58
59

Tema ypoka

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU

OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pewienne TpuroHOMETpUYECKUX HEPABEHCTB
Pewienne TpuroHOMETpUYECKUX HEPABEHCTB
Pemenne TpuroHOMETpUYECKNX HEPABEHCTB

Pemenue TPUTOHOMCTPHUICCKHUX HCPABCHCTB

KonTponbnas padora: "I'paduku TpUuroHOMeTpruIecKux GyHKITUH.

TpuroHomerpuyeckrue HepaBeHCTBa"

OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS NTOKA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS NTOKA3aTEIbHBIX HEPABEHCTB
OcHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKHX HEPABEHCTB
OcCHOBHBIC METOJIBI PEIICHHSI JIOTAPH(PMUIESCKIX HEPABCHCTB
OcHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB
OCHOBHBIC METOJIBI PEHICHHSI JIOTAPU(PMUIESCKIX HEPABCHCTB
OCHOBHBIE METO/Ibl PEIICHUSI UPPALIMOHATIBHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIIBHBIX HEPABEHCTB

OcHOBHBIE METO/IBI PELICHHS] UPPALMOHAIBHBIX HEPABEHCTB

Bcero KonTposbHbie

e

e e e e i =T S S

KomnuectBo yacos

paboThI

[IpakTnueckue
paboTsI

Hata DneKTpOHHBIC IUPPOBHIE
u3ydeHus 00pa3oBaTeIbHbBIE PECYPCHI



/o

60
61
62
63
64
65
66
67
68

69

70

71

72

73

74

75
76
77

Tema ypoka

OCHOBHBIE METO/IbI PELIECHUS UPPALMOHATIBHBIX HEPABEHCTB
I'padmueckre MeToAbI pelIeHus] HPPALMOHATBHBIX YPaBHEHHI
I'paduueckre MeTo b peIIeHNUsI UPPALMOHATBHBIX YPABHEHHIA
I'padmueckre MeToAbI pelIeHus TOKa3aTeNbHbIX ypaBHEHUN
I'padmueckre MeTOBI pelIeHus] MOKa3aTeNbHBIX HEPaBEHCTB
['padmyeckue METOBI pelieHus JTorapu(MUIECKUX YpaBHEHUI
['padmyeckue MeTObI pelieHus JorapupMUUecKuxX HEPaBeHCTB
['padmyeckue METOBI pemieHus JorapupMIUIecKuxX HEPaBEHCTB

['padprueckue MeTobl PEIICHUS TTOKA3aTEIbHBIX U JIOTapUPMUUYECKUX
YpaBHECHUH

['padmyeckue METObI pelIeHUs TOKA3aTEIbHBIX U JIOTapUPMUIECKUX
ypaBHEHUU

['padprraeckre MeTOABI PEIICHHS TTOKA3aTEIBHBIX U JIOTApU(PMUIECKUX
HEPABEHCTB

I'padudeckre MeTOABI PEIICHUS TTOKA3aTCIIBHBIX U JIOTapU(PMUYECKUX
HEPABCHCTB

KonTtponbHas padota: "MppainmonaibHbie, MOKa3aTeIbHbIE U
norapudmMuueckue HepaBeHcTBa"

KoMmiekcHble uncia. Anre6pa1/1qec1<a;1 U TPUT'OHOMCTpHUUYCCKAsA
(I)OpMBI 3allMCH KOMIIJICKCHOTI'O YU CJia

KommuiekcHble uncna. Anrebpandeckas 1 TPUTOHOMETpUYECKast
(dopMBI 3aTTICH KOMIUIEKCHOTO YHCiia

Apudmerndeckue onepanuy ¢ KOMIJICKCHBIMU YUCIIaMU
Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMU YUCIIaMU

N306pakeHne KOMITJIEKCHBIX YHCE Ha KOOPAWHATHOM IIIOCKOCTH

Bcero KonTposbHbie

T

KomnuectBo yacos

paboThI

[IpakTnueckue
paboTsI

Hata DneKTpOHHBIC IUPPOBHIE
u3ydeHus 00pa3oBaTeIbHbBIE PECYPCHI



/o

78
79
80
81

82
83
84
85
86
87
88
89

90

91

92
93

94

95

Tema ypoka

N3006pakeHne KOMIUIEKCHBIX YMCEN Ha KOOPAMHATHON TIOCKOCTH
®opmyna Myaspa. KopHu n-o#i cTeneHu U3 KOMIUIEKCHOTO YHCIIA
®opmyna Myaspa. Kopau n-oii cteneHu u3 KOMILUIEKCHOTO YHCIIa

HpI/IMCHeHI/Ie KOMIUJICKCHBIX YHUCCJI IJIs PCHICHU A (bH?;H‘ICCKI/IX 151
TCOMCTPHUUYCCKHUX 3aaa4

Kontponbhas padota: "KommiekcHbie yncia"

Harypanbnsle u nensie uncia

HarypanbHblie u 1ienble yncia

[IpumeneHne TPU3HAKOB ACTUMOCTH IEIBIX YUCEI

[IpumeneHne TPU3HAKOB ACTUMOCTH IEIBIX YUCEI

[Ipumenenue mnpusHakoB Aenaumoctu nensix yucen: HOJ u HOK
[Ipumenenue npusHakoB Aenumoctu nensix yucen: HOJ u HOK

[IpuMeHeHne MPU3HAKOB JEIUMOCTH LIEJbIX YUCEI: OCTATKH IO
MOJYJIIO

[TpuMeHEHHE TPU3HAKOB JACIUMOCTH IIEIBIX YHUCEN: OCTATKH 110
MOTYJTIO

[IpumeHeHne TPU3HAKOB IEIMMOCTH LEIBIX YNCEI: AIITOPUTM
EBknmaa 1uis pemenus 3a1ay B LEJbIX YhciIax

KonTponsnas padora: "Teopus mensix uncen”

Cucrema u COBOKYITHOCTb ypaBHeHPIﬁ. PaBHOCUIIbHBIC CUCTEMBI U
CHCTCMBI-CJICACTBUA

Cucrema u COBOKYITHOCTh YpaBHEHHMI. PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEICTBUS

OCHOBHBIE METO/IBI PELIEHUSI CUCTEM M COBOKYITHOCTEN
palMOHAIbHBIX YPAaBHECHUN

Bcero KonTposbHbie

T

T

KomnuectBo yacos

paboThI

[IpakTnueckue
paboTsI

Hata DneKTpOHHBIC IUPPOBHIE
u3ydeHus 00pa3oBaTeIbHbBIE PECYPCHI



/o

96

97

98

99

100

101

102

103

104

105
106
107
108
109

Tema ypoka

OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U COBOKYITHOCTEM
VppalOHAJIBHBIX YPABHECHUMN

OcHOBHBIC MCTOIbI pCHICHUA CUCTCM U COBOKYHHOCTCI\/'I
IMOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OcHOBHBIC MCTOIbI pCHICHUA CUCTCM U COBOKYHHOCTCI\/'I
IMOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OcCHOBHBIE METO/IBI PEIICHHS CUCTEM M COBOKYITHOCTEH
norapuMUYECKNX ypaBHCHUN

OcCHOBHbBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEMN
norapuMUYECKNX ypaBHCHUN

[IpuMeHeHHne CUCTEM K PELIESHUI0 MaTEMaTHYECKHX 3a]a4 U 3a]a4 U3
pa3IUYHbBIX 00J1aCTEH HAYKU U PEaIbHOM KU3HU, HHTEPIIpETaIis
MOJIyYEHHBIX PE3yJIbTaTOB

HpI/IMCHeHI/Ie CHUCTCM K PCHICHHUIO MATCMATUYCCKHUX 3aav U 3a1a4 U3
Pa3INIHBIX obOnacreit HAayKHN U peaﬂBHOﬁ JKU3HU, UHTCPIIPCTALTHA
IMOJIYUYCHHBIX PC3YJIbTATOB

IIpyuMeHEeHNE HEPABEHCTB K PEIICHUIO MAaTEMATHUYECKUX 3a/1a4 U
3a/1a4 U3 pa3InIHbIX 001acTel HAYKU M PEaTbHON KHU3HH,
MHTEPIIPETALMs [IOJYYEHHBIX PE3YJIbTaTOB

KonTtponsHas padora: "Cuctemsl paliioHaIbHBIX, HPPAITHOHATBHBIX
MOKA3aTeIbHBIX U JIOTApUPMUIESCKIX ypaBHEHUN"

PannonanbHble ypaBHEHUS C IapaMeTpaMu

PannonanbHbIe HEpaBEHCTBA C IapaMeTpaMu
PanyoHanbHbIe CUCTEMBI C TApAMETPAMU

WppannoHaibHbIe ypaBHEHMS, HEPABEHCTBA C IIapaMEeTpaMu
HppanuonaibHble CUCTEMBI ¢ TapAMETPAMU

Bcero KonTposbHbie

-

-

A

KomnuectBo yacos

paboThI

[IpakTnueckue
paboTsI

Hata DneKTpOHHBIC IUPPOBHIE
u3ydeHus 00pa3oBaTeIbHbBIE PECYPCHI



No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC IUPPOBHIE

/1 Beero Kontponshsie IlpakTuueckme H3YYCHHS 00pa3soBaTelbHBIC peCypChI
paboThI paboThI

110 Tloka3arenbHbIC ypaBHEHUS, HEPABCHCTBA C MapaMeTpaMu

111 Tloka3arenbHble CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHHS, HEPABCHCTBA C MapaMmeTpamMu
113 Jlorapudmuyeckue cucTeMbl ¢ mapaMeTpaMu

114 TpuronomeTrpuueckue ypaBHEHHUS C TapaMeTPaMH

115 Tpuronomerpuueckue HEPaBEHCTBA C MapaMeTpaMu

116 TpuronomeTrpuveckue CHCTEMBI C TapaMeTPaMH

e

117 TloctpoeHue U HCCIIeIOBAaHNE MATEMATHISCKUX MOCIICH peaTbHbIX
CHUTYyalMi C TOMOLIBI0 YPAaBHEHUN C IapaMeTpaMH

118 IlocTtpoeHue U UCCIIeIOBaHNE MATEMATHYCCKUX MOJICIICH peallbHbIX 1
CHUTYyalMi C TOMOIIBI0 CUCTEM YPABHEHUU C IMapameTpaMu

119 Tloctpoenwue u uccienoOBaHUE MATEMATHYECKUX MOJIEIICH pealIbHbIX 1
CUTYyaIM} C TOMOIIBIO CUCTEM YPAaBHEHHI C MmapaMmeTpaMu

120 KontponbHas pabora: "3anauu ¢ mapamerpamu"
121 TloBTopeHnue, 0000IICHHE, CUCTEMAaTH3AIMs 3HaHui: "Y paBHeHU"
122 TloBTopeHnue, 0000IICHHE, CUCTEMAaTH3AIUs 3HaHUH: "Y paBHeHUs"

ol

123 TloBTopenue, 0000IICHHE, CHCTEMAaTH3AIUS 3HAHUI: ""Y paBHEHUS.
Cucremsl ypaBHeHHI"

124 TlosTopenue, 0000IIeHHE, cUcTeMaTH3alus 3Hanui: "HepaBencTa"
125 TlomTopenue, 0600IICHHE, cucTeMaTH3alus 3Hanuii: "HepaBencraa"
126 TloBropenue, o0o0MIeHNE, ccTeMaTu3alys 3HaHuii: "HepaBeHcTra"

o

127 TloTopenue, 0000IICHHE, cUcTeMaTH3alus 3Hanuii: "[Ipon3BoaHas n
eé npuMeHeHue"

128 TIloBTopenue, 00600IIeHHE, cucTeMaTu3alus 3Hanui: "[IpomsBonnas u 1
e€ npumeHeHue"
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129

130

131
132
133
134
135
136

Tema ypoka

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:

€€ npumeHeHue"

[ToBTOpEHUE, 0000IICHNE, CUCTEMATH3AIUS 3HAHU:

npumMeHeHue"

[ToBTOpenue, 0000IIeHUE, CHCTEMATU3AIMS 3HAHHA:
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
[ToBTOpeHue, 0000IIeHIE, CUCTEMATH3AIINS 3HAHU:

HToroBast KOHTpoJIbHASA paboTa
HroroBasi KOHTpoJIbHAs paboTa
[ToBTOpenue, 0000IIEeHNE, CHCTEMATH3AIIMS 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME
YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

"[IpousBoHas 1
"UuTterpai u ero

"OyHKIun"
"®yukuun"
"OyHKIMn"

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

Bcero KonTposbHbie

1

s

136

KomnuectBo yacos

paboThI

10

[IpakTnueckue
paboTsI

0

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETN UHTEPHET

Hata DneKTpOHHBIC IUPPOBHIE
u3ydeHus 00pa3oBaTeIbHbBIE PECYPCHI
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