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HHOACHUTEJIBHAA 3AIIUCKA

VYuebublil Kypc «Anredpa M Hayajga MaTeMaTUYECKOrO aHAJIM3a» SIBJSIETCS OJHUM W3 HauOolsiee 3HAYMMBIX B MPOrpaMMeE CpeIHEro OoOLIero
00pa3oBaHMsl, MOCKOJIbKY, C OJHONH CTOPOHBI, OH OOECHEeUMBACT MHCTPYMEHTAIbHYIO 0a3y AJs M3Y4YEeHUs BCEX €CTECTBEHHO-HAY4HbBIX KYpCOB, a C
Apyroi CTOPOHBI, (OPMHPYET JIOTUYECKOE M AOCTPAKTHOE MBIIUICHHE OOYYaloIMXCs Ha YpOBHE, HEOOXOAMMOM JJIsi OCBOEHUS HH(OpPMAaTHKH,
OO0I1IeCTBO3HAHUS, UCTOPUHU, CIOBECHOCTH M APYrUX AUCUMIUIMH. B paMkax JaHHOro yuyeOHOro kypca oOydarolMecss OBJIAJEBAlOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTOpas (GOpMyIupyeT CBOU JOCTHXKEHHSI B MaTEMaTHUECKOH (hopme.

VY4aeOubIil Kypc anreOpbl ¥ Hadall MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBACT OCHOBY JUISl YCHEIIHOTO OBJIAJCHHUS 3aKOHAMH (U3UKH, XUMHH,
OMOJIOTMH, MMOHMMAHUS OCHOBHBIX TEHACHLMI pa3BUTHS SKOHOMHUKHM M OOLIECTBEHHOW >KM3HM, MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO UCIIOIB30BaTh UX JUIA AajJbHEHIero oOpa3oBaHus M B IOBCEAHEBHOM XU3HHU. B TO ke BpeMms
OBJIajicHue aOCTPAaKTHBIMU W JIOTMUECKH CTPOTUMHM KOHCTPYKLHUSAMHM ainreOpbl M MaTeMaTHMYeCKOro aHaliu3a pa3BUBAaeT yMEHUE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHMHHOCTH, JOKa3blBaTh YTBEP)KJIEHHUS C IOMOILBIO MHAYKLUHUU W PpacCyXAarTh JAE€TyKTHUBHO, MHCIIOJIb30BATh
0000111eHIE U KOHKPETU3ALHI0, a0CTparupoBaHUe U aHAJIOTHI0, GOPMHUPYET KPeaTUBHOE M KPUTHUECKOE MBIIIIICHHE.

B xome usyuenuss yuyeOHOro kypca «AureOpa ¥ Hayajga MaTeMaTHYECKOTO aHaIM3a» OO0YyYarolluecs MOJy4YaroT HOBBIM ONBIT peLIeHUS
MIPUKJIAJHBIX 33J1a4, CAMOCTOSTEIBHOTO IOCTPOCHUS MAaTEMaTUYECKUX MOJENEH pPEAJbHBIX CHUTYallMd, WHTEPHPETALMHM IOJYyYEHHBIX pELICHUM,
3HAKOMSATCA C IPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCSI MATEMAaTUYECKUMU OTKPBITUAMU U UX
aBTOpaMH.

VY4eOHblii Kypc o0nazaeT 3HAUYUTEIbHBIM BOCIUTATENbHBIM IOTEHIMAIOM, KOTOPBIM peajau3yercs Kak dYepe3 ydeOHbIH Marepuall,
crocoOCTBYIOUIMI (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U 4epe3 CHeHUPUKY yueOHOW NeATelNbHOCTH, TpeOyrolel MpoaoKUTEIbHON
KOHIICHTpAllUi BHUMAaHUS, CAMOCTOSATEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 3a ITOJIyYEHHBIN pe3yJIbTar.

B ocHOBE MeTOIUKMN 06y‘IeHI/I}I aﬂre6pe 1 HavaJlaM MaTeéMaTHYECKOIr0 aHaInu3a JICKUT AeSITeIbHOCTHBIN MIPpUHIIUIT O6y‘IeHI/I5{.

B crpykrype yueOHOro Kypca «Anredpa U Hayaja MaTeMaTHYECKOTO aHAJIN3a» BBIIEICHBI CIEIYIONINE COJepKATEIbHO-METOANYECKHE JINHUU:
«Yucna u BerurcieHus», «OyHKIUN U rpadukn», «YpaBHEHUs U HepaBeHCTBay», «Hauana maremaTtnyeckoro aHanusa», «MHOXecTBa U Joruka». Bee
OCHOBHBIE COJIEP)KATEIbHO-METOAMYECKHE JTMHUM H3Y4aloTCsl Ha MPOTSDKEHHM JBYX JIeT OOydeHHusi Ha ypOBHE CpegHero oouiero obpa3oBaHus,
C€CTCCTBCHHO AOIIOJHSA APYr Apyra M IMOCTCIICHHO HAChIIAsAChb HOBBIMU TCMaMM W pas3aciiaMu. HaHHBIﬁ y‘-Ie6HI)II\/’I KYpC SABJIACTCA WHTCTPATHBHBIM,
MIOCKOJIbKY OOBEUHSIET B ce0e co/ieprkaHue HECKOJIBKMX MaTeMaTUYeCKUX JAUCIUILINH, TAKUX KaK ainredpa, TPUrOHOMETPHUs, MaTeMaTHYECKUI aHaIN3,
TeOpuss MHOXKECTB, MaTemaThuyeckas joruka u apyrue. Ilo Mepe Toro kak oOywarouiyecs OBIaJeBalOT BCE Ooyiee HIMPOKUM MaTeMaTHUYEeCKUM
anmnapaToM, y HUX MOCJIe10BaTeNIbHO (OPMUPYETCS U COBEPLICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYIO MOJIENIb pealbHON CUTYyalluu, TPUMEHSTh



3HaHUs, MOJYYEHHbIE NPU M3Y4YEHUH Yy4eOHOro Kypca, Ul PpelIeHUs CaMOCTOSTENbHO c(OpMYyIMpOBAaHHON MaTeMaTHMUYeCKOW 3ajaud, a 3aTeM
UHTEPIPETUPOBATH CBOW OTBET.

COI[ep)KaTeJILHO'MGTOI[I/I‘ICCKaSI JMHAA «Yucna U BBIYUCIICHUS) 3aBCpuiacTt (bOpMI/IpOBaHI/Ie HAaBBIKOB HCIIOJIB30BaHUA I[eI\/JICTBI/ITCJ'IbHBIX YUCECII,
KOTOpOe OBLIO HA4YaTo Ha YpOBHE OCHOBHOrO obOmiero oOpasoBanus. Ha ypoBHe cpemnero oOimiero oOpa3oBaHHs 0CO00€ BHUMAaHUE YIENSICTCS
(bOpPMUPOBAHUIO HABBHIKOB PAI[MOHATBHBIX BBIYMCICHUH, BKIIOYAIOIINX B CEOS MCIOJIH30BAHUE PA3IMYHBIX (OPM 3alUCH YKCIA, YMEHHE JeNaTh
IMPUKUAKY, BBIIIOJHATH HpI/I6J'II/I)KéHHBIe BBIYUCJICHUSA, OLCHUBATH YMCIIOBBIC BBIPAXKCHUA, pa6OTaTb ¢ MaTeMATHUYECKUMH KOHCTAaHTAMHU. 3HAKOMEIE
00Y4YarOIIUMCST MHOXECTBA HATYPAIbHBIX, LENbIX, PAHOHATBHBIX M JCHCTBUTEIbHBIX YHUCE JOMOJHIIOTCA MHOKECTBOM KOMILICKCHBIX 4Hcel. B
Ka@XJIOM U3 3THX MHOXECTB PACCMaTPHUBAIOTCS CBOMCTBEHHBIC €My CICIM(HUCCKUE 3a]1aud U OIEPaIliK: JCJICHHE HAIeI0, ONIEPUPOBAHUE OCTATKAMHM
Ha MHOYKECTBE II€JIbIX YHCEJ, 0COObIC CBOMCTBA PAI[MOHAIBHBIX U MPPALIMOHATBHBIX YHCEI, apUu(METHUCCKUE OIEPAIMHU, & TAKXKE M3BJICUCHHE KOPHS
HaTypaJII)HOﬁ CTCIICHN Ha MHOXCCTBEC KOMIIJICKCHBIX YHUCCII. Bnaroaapﬂ IMOCJICA0BATCIIbHOMY PACIIMPCHUIO KpYyTa UCII0JIb3YCMbIX YUCECI U 3HAKOMCTBY
C BO3MOXKHOCTSIMHM HX MPUMEHEHHS ISl PEIICHHs Pa3IHuHbIX 33734 (GOpMHUPYETCs MPEACTaBICHNUE O CIUHCTBE MAaTEeMATHKH KaK HAyKH U €€ poid B
MOCTPOCHUH MOJIETICH peaibHOr0 MUPA, IIMPOKO UCIIONIL3YIOTCSI 0000IIEHUE U KOHKPETH3AIIUS.

Jluansa «YpaBHEHHSI U HEPABEHCTBa» PEAIM3yeTCs HA MPOTSHKEHUH BCEro oOy4YeHHs Ha YpOBHE CpEIHEro o0mero o0pa3oBaHUS, MMOCKOJIBKY B
Kax0M pazzeine [Iporpammbl IpeaycCMOTPEHO pelIeHrne COOTBETCTBYIOLINX 3a1a4u. B pe3ynbTare oOyuaromuecs: OBlaeBal0T pa3IMYHbIMU METOIaMHU
pelIeHns palMOHaIbHBIX, UPPAlMOHATIbHBIX, I0KA3aTEIbHBIX, JIOTApU(PMUYECKIUX U TPUTOHOMETPUUECKUX yYpaBHEHHH, HEPAaBEHCTB U CUCTEM, a TAKXKe
3ajay, cojep)KalMx mnapamerpsl. llodydyeHHble yMEHUS IIMPOKO HCIOJB3YIOTCS NMPH HMCCIETOBAHUM (YHKIMHA C TOMOIIbIO HPOM3BOJHOU, MpPHU
pelIeHn MPUKIAIHBIX 33]a4 U 3a/1a4 Ha HaX0)K/IeHWEe HauOOIbIINX U HAMMEHbIIUX 3HaUeHUN QyHKUMU. J[aHHas coaeprkaTesnbHas JTMHUS BKIIIOYAET B
ce0s Takxke (OpMHUPOBAHUE YMEHUH BBIOJIHATH PAcUEThI 110 GopMysaM, Mpeodpa3oBaHus pallMOHATIBHBIX, HPPALIMOHAIBHBIX M TPUTOHOMETPHUUECKU X
BBIPQKEHHUI, a TaKXKe BBIPAKEHUH, COAepKallluX cTeneHu M Jjorapudmbl. brarogaps u3ydeHuio anreOpanyeckoro Martepuaia IMPOUCXOJIUT
JanbHeiiee pa3BuTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIUIEHUS 00Y4atoIXcs, GOPMHUPYIOTCS HABBIKU JIEYKTUBHBIX PacCyXACHUH, paboThI ¢
CUMBOJIBHBIMH (hOpMaMHu, MPEICTaBICHHUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJI€ PaBEHCTB U HEpaBEHCTB. Anrebpa mpeasaraer 3hQexTuBHbIE
MHCTPYMEHTBI JJIs PEIIEHUS IPAKTUUECKUX U €CTECTBEHHO-HAYUYHBIX 3a7a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK s13bIKAa HAYKH.

ConepxatenbHo-MeToandeckas JUHUS «DyHKIMHU U TpaQuKH» TECHO MEeperuieTaeTcs C APYrUMH JIMHUSAMH y4eOHOro Kypca, MOCKOJbKY B
KaKOM-TO CMbICIie 3aJa€T IOCJIEeOBAaTeNbHOCTh H3Y4YeHHMs] Marepuana. VI3yuyeHue CTENeHHOH, IoKa3aTeabHOH, JorapupMUYEecKod U
TPUTOHOMETPHUYECKUX (PYHKIIHI, UX CBOWCTB U IpaMKOB, UCIIOIb30BaHUE (DYHKIUH AT pelIeHus 3a/1ad U3 APYruX YyU4eOHbBIX MPEIMETOB U peaslbHON
KU3HU TECHO CBSI3aHO KaK C MaTeMaTHMYECKUM aHAJIU30M, TaK U C pelIeHHeM YpaBHEHUH M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE YAENseTcs
(GOpMHPOBAHUIO YMEHUS BbIpa)kaTh (pOpMyJIamMH 3aBUCHUMOCTH MEX]y Pa3IMYHbIMU BETMYMHAMHU, UCCIIEIOBATh MOJMyYeHHbIE (PYHKIIMH, CTPOUTH UX
rpaduku. MaTepuan 3TOH cojepKaTeabHOM JTUHMM HalleJeH Ha pa3BUTHE YMEHUN M HABBIKOB, MO3BOJIIONIMX BBIPAXKATh 3aBHCUMOCTH MEXIY
BEJIMYMHAMU B pa3iuyHON ¢opMme: aHaIUTHYECKOW, rpaduyeckoil u ciaoBecHOW. Ero usydeHue crnocoOCTBYET pa3BUTHUIO alTOPUTMHUYECKOTO
MBILUIEHUS], CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUH, UCTIONIb30BaHUIO AHATOTHH.



CopepxarenpHas ymHHA «Havama MareMaTH4eCcKOro aHaliM3a» IO3BOJIAET CYIIECTBEHHO pPACIIMPHUTh KPYr KaK MAaT€MaTH4eCKHX, TaK M
NPUKIAJHBIX 33714, JOCTYMHBIX OO0y4aroIMMCs, TaK KaK Y HHUX IOSBIISIETCS BO3MOXKHOCTh CTPOUTH IpaUKH CIOXKHBIX (YHKUUH, OMPEAETsITh UX
HauOoJIbIIME M HAUMEHbIIME 3HAYEHUs, BBIUYUCIATH IJIomaaud (uryp ¥ oOBEMBI Tell, HAXOAUTb CKOPOCTH M YCKOpEHHUs IpoueccoB. JlaHHas
coJep KaTesIbHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH IIOCTPOCHHUS MAaTE€MAaTUYECKMX MOJENIEH pEaNbHbIX CUTyallMd, IIO3BOJSET HAXOIUTh
HawIy4dlllee PELlICHUE B INPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHMYECKMX, 3a7adax. 3HAKOMCTBO C OCHOBAaMH MaTEMATHYECKOIO aHaIN3a
CIOCOOCTBYET Pa3BUTUIO a0CTPAKTHOTO, (POPMabHO-JOTHYECKOTO0 M KPEaTUBHOI'O MBINUICHUS, (POPMUPOBAHUIO YMEHHI PACIO3HABAThH IMPOSBICHUS
3aKOHOB MAaTeMaTHKH B HayKe, T€XHHKe M HcKyccTBe. OOyuaromyecs Y3HAIOT O BBLAAIOLIUXCS pe3yJbTaTax, IOJTYYEHHBIX B XOJAE Pa3BUTHUS
MaTeMaTHKH KaK HayKH, U 00 MX aBTOpPax.

ConepskarenbHO-MeTOIMYECKast TUHUS «MHOXXECTBA M JIOTMKAa» BKJIIOYAET B CEOsl 9JIEMEHTHI TEOPUM MHOXECTB U MATEMAaTHUYECKON JIOTHKH.
TeopeTnko-MHOXKECTBEHHBIE MPEACTABICHUS] TPOHU3BIBAIOT BECh KYpC IMKOJIBHOM MaTEMaTHKH M TpEIIararoT HamOoJiee YHHUBEPCAIbHBIA S3BIK,
OOBEIMHSIOMINN BCE pa3felibl MaTeMaTUKHU U €€ MPHJIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIe MaTeMAaTHYECKUE AUCIHUIUIMHBI U MX MPHIOKEHUS B €IUHOE
uesnoe. [loaroMmy BaKHO JaTh BO3MOKHOCTh O0y4YaOIIeMycsi TIOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTEMATUKH U HCIIOIb30BaTh
€ro Ui BBIPAKEHHSI CBOUX MbICIEH. J[pyruM Ba)KHbIM IPU3HAKOM MaTeMaTUKU KaK HAyKH CJIeAyeT NPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
O00OCHOBaHMH U CIIEZOBAaHUE OMNpPEICIEHHBIM TPAaBHWIIaM MOCTPOCHHS JIOKA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTEMaTHUYECKOW JIOTUKU
CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBILIUICHUS OOYYalOIIMXCs, MO3BOJSET UM CTPOUTH CBOM PACCYXKICHHMS HA OCHOBE JIOTMYECKHX IPaBHIL,
(dhopMHUpYeT HABBIKM KPUTUYECKOTO MBITIICHUSI.

B yuebHOM Kypce «AnreOpa M Hayajlla MAaTeMaTHYECKOTO aHajN3a» MPHUCYTCTBYIOT OCHOBBI MAaT€MaTHUECKOTO MOJIEIHPOBAHUS, KOTOPHIC
IIPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIENIEN pealbHbIX CUTYalMi, UCCIEI0BAHUS 3TUX MOJEJeH ¢ MOMOIIBIO anmnapaTa
anreOppl 1 MaTEMaTHMYECKOIr0 aHajin3a, MHTEPIIPETAllMM MOJYYEHHBIX pe3yibTaToB. Takue 3afaHMs BIUIETEHbI B KaXJbIi U3 pa3/ieloB MPOTrpamMMBbl,
MIOCKOJIBKY BECh MaTepuai yyeOHOro Kypca HIMPOKO MCIONB3YeTCs Ul PeLIeHns MPUKIaIHbIX 3aaa4. [Ipu pereHnn peanbHbIX TPAKTUYECKUX 3a]ad
oOydJaromuecs: pa3BUBAIOT HAOJIO/IATEILHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BAaTh AHAJIOTHIO, 0000IIaTh
KOHKPETU3UpOBaTh MpodiemMy. JlesaTenbHOCTh M0 ()OPMHUPOBAHNIO HABBIKOB PEIICHHs MPUKIATHBIX 3a/1ad OPraHU3yeTCsl B MPOLECCEe M3YYEHHUsS BCeX
TeM y4eOHOro Kypca «Asredpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3a».

Ha n3yuenune yuebHoro kypca «Anredpa 1 Hayajla MaTeMaTHYECKOro aHainu3a» orBoautcs B 10 kiacce — 136 yacos (4 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Yucaa ¥ BLIYUCIECHUS

Pannonanphbpie unciaa. OOBIKHOBEHHBIE W JECSATHYHBIE ApOOU, MPOLEHTHI, OECKOHEUYHbIE Nepuoaudeckue apodu. [Ipumenenue npobeit u
IIPOLIEHTOB ISl pELIEHMsI TPUKJIAJIHBIX 33]1a4 U3 Pa3IMYHbIX OTpAciel 3HAHUN U peabHON )KU3HU.

JlelicTBUTENbHBIE YKcha. PanyoHanbHbIE ¥ HppalMoOHAIbHBIE 4Yucia. ApudMeTHdeckue omnepanuy ¢ JeHCTBUTENFHBIMU 4YUCIaMH. MOIynb
JeWCTBUTENLHOIO YHUCia U ero cBoicTBa. [IprOnnkEéHHbIe BHIUNCIIEHUS, TPaBIila OKPYTJICHHs, IPUKHUJIKA U OLIEHKA pe3y/ibTaTa BHIYUCICHUN.

Cremnensb ¢ LeabIM IOoKa3aTeaeM. buHoMm HproToHa. Mcmonb3oBaHuEe IOAXOISIIEH (bOpMBI 3allMCH JIEMCTBUTEIBHBIX YHCEI I peuicHud
MPAKTUYCCKUX 3a1a4 U IPCACTABIICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHON CTENIEHH U €r0 CBOWCTBA.

CreneHs ¢ palMOHaIbHBIM IIOKA3aTENNEM U €€ CBOWCTBA, CTENEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. Coiicta gorapudma. JlecaTHUHbIE U HATypaJibHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOT0 apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHI€HC YMCJIOBOTO apIyMEHTAa.
YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHEHHs. PaBHOCHUIIbHBIE ypaBHEHHUS M YpaBHEHUSI-CIEACTBHSL.
HepaseHcTBO, penieHre HepaBEeHCTBA.



OcCHOBHbBIE METOJBI PEIICHUs LENbIX U IPOOHO-pallMOHANbHBIX YPAaBHEHUN M HEPaBEHCTB. MHOrowieHbl OT OJHOH mnepeMmeHHO#. [lenenue
MHOTO4JIEHa Ha MHOTOWIeH ¢ ocTtaTkoM. Teopema be3y. Muorounens ¢ nensiMu ko3 duruenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUN, COACPIKAIIMX CTEICHH U KOPHH.

HppanumonansHbie ypaBHeHUsA. OCHOBHBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHU.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHHUS I0KA3aTEIbHBIX YPABHEHUIA.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapudmmueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YPaBHEHHIHA.

OcHoBHBIE TpUTOHOMETpUYECKHE Gopmyibl. [IpeobpazoBaHne TPUTOHOMETPUYECKUX BBIpAXKEHUH. Pelienne TpUroHoMeTpUIeCKUX ypaBHEHUH.

Pemenue cucreM nuHENHBIX ypaBHEeHUH. MaTpuia cuctemMsbl TMHEHHBIX ypaBHeHUN. OnpenenuTesnb MaTpULlbl 2X2, ero reOMeTPUYECKUI CMBICTT
U CBOWCTBA, BBIUYMCIICHUE €r0 3HAYCHMS, IPUMEHEHUE ONPEICIUTEINS I PEUICHUSI CUCTEMBI JIMHEMHBIX ypaBHEHUN. Pelenne NpuKIIaHbIX 3a7a4 C

IMOMOIIIBIO CUCTEMBI TUHEHMHBIX ypaBHeHHﬁ. HccnenoBanue HOCTpOGHHOfI MOZCIIN C MOMOIIBIO MAaTpHUIl U OHpGHCHHTCJ’ICﬁ.

HOCTpOCHI/Ie MaTeMaTUUYEeCKUX MOJeJIei peaanoﬁ CUTyalluu C IIOMOIIBIO ypaBHCHI/Iﬁ U HCPABCHCTB. HpI/IMCHeHI/Ie ypaBHeHI/Iﬁ " HCPABCHCTB K
PCIICHUIO MATEMATUYCCKUX 3aaa4 1 3a/la4 U3 pa3JIMIHbIX obOnacreit HAayKH U peam,Hoﬁ KU3HU.

DyHKIUH U TPa@UKH

OyHkusa, crnocodbl 3amanus ¢GyHKuMUA. B3aumHo oOpathbie ¢yHKuMu. Kommosurust ¢ynkmumit. 'paduk  ¢GyHKIMU. DiIeMEeHTapHbIE
npeoOpa3oBanus rpaduKkoB GyHKINH.

Ob6nacTh ompezeneHus U MHOXeCTBO 3HaueHU QyHkuuu. Hymu ¢pynkiuu. [pomexyTku 3HakonocTostHCTBa. UETHBIE M HEYETHBIE (QYHKIUU.
[lepuonnueckue ¢pyHkuuu. [IpoMexyTku MOHOTOHHOCTH (PyHKIMH. MakcUMyMbl U MUHMMYMbI (QyHKIH. HaunOosblee 1 HauMeHblIee 3HAYEHUS

(GYHKIIUM Ha TPOMEKYTKE.

Jluneitnasi, kBagpaTHUuHas U APoOHO-TMHENHHAS QYHKIIMU. DJIEMEHTapHOE UCCIIeI0BaHNE U TOCTPOCHHUE UX TPAPHUKOB.



CrenenHast GyHKIIMS ¢ HaTypalbHBIM M LIeTbIM MoKa3zareneMm. E€ cBoiictBa u rpaduk. ColicTBa U rpaguK KOpHs n-0il cTerneHu Kak QpyHKIUU
00paTHOM CTENEHH C HATypaJIbHBIM MOKA3aTeJIeM.

[Toka3zarenbHas u norapudmMuyeckas GyHKIMH, X CBOWCTBA U Tpaduku. Vicnonp3oBanue rpagukoB GyHKINN A7 peIIeHUs] ypaBHEHHH.
Tpuronomerpuueckast OKpyKXHOCTb, OIPE/ICIIEHIE TPUTOHOMETPUYECKUX (QYHKIMH YUCIIOBOTO apryMEHTa.

@OyHKINMOHANBHBIE 3aBUCUMOCTH B PEaJIbHBIX MPOIEccax M SBICHUIX. [ pad Ky peasbHbIX 3aBUCHMOCTEH.

Hauyasa MaTeMaTH4YecKOro aHaaIu3a

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHus TOCJIEN0BaTENIbHOCTEH. Meroa MaTeMaTuyecKol WHAYKIMU. MOHOTOHHbIE W OrpaHUYEHHBIE
1ocJe10BaTeNbHOCTU. MIcTOpus BOSHUKHOBEHHSI MAaTEMAaTUUECKOT0 aHAIN3a KaK aHaJIn3a OECKOHEYHO MaJjblX.

Apubmernueckas U reomeTpuyeckas nporpeccuu. beckoneuHo yObiBaromias reomerpuueckas mnporpeccus. Cymma OE€CKOHEUHO YObIBarOIIeH
r€OMETPUYECKON MpOorpeccuu. JIMHENHBIN U AKCIOHEHUHUAIBHBIN pocT. Yucno e. @opMyia CI0KHBIX MPOLEHTOB. MCroap30BaHUE MPOTPECCUU IJISt

peuICHUs PCAJIbHBIX 3ada4 IMPUKIIAIHOTO XapaKTepa.

HenpepsiBable GyHKIMM 1M ux cBoiicTBa. Touku paspbiBa. AcUMNTOTHI rpadukoB QyHKiuil. CBoiicTBa (YHKIMI HENPEPHIBHBIX HA OTpE3KeE.
Meton nHTEpBaOB /Il pelieHust HepaBeHCTB. [IprMeHeHne cBOMCTB HeNpephIBHBIX (DYHKIMN AJIs PELIeHus 3a1ay.

IlepBas u BTOpast npousBojHble QyHKIMH. Onpenenenue, reoMeTpuueckuil U GU3NYECKHii CMBICI MPOU3BOJAHON. YpaBHEHHME KacaTelbHOH K
rpaduky QyHKIUU.

[TpouzBoaubIe sneMenTapHbIX GyHKIHH. [I[pon3BoIHAsS CyMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIINH (PYHKITUH.
MHuozxecTBa U JIOTHKA

MHoecTBO, onepaly HaJl MHOXECTBAMM M UX CcBoWcTBa. /(marpammel Dinepa—Benna. [IpuMeneHne TeopeTMKO-MHOKECTBEHHOTO allapara
JUIS. OITMCAHMSI pEAJIbHBIX MTPOLIECCOB U SBJICHUH, IPU PELICHUH 3a]1ad U3 IPYTHX Y4eOHBIX MPEAMETOB.

OnpeneneHHe, T€OpEMa, CBOMCTBO MaTEMaTHICCKOTO O6’beKTa, CJICACTBUEC, 10KA3aTCILCTBO, PABHOCHUJIBHBIC YPABHCHUS.



IJIAHUPYEMBIE PE3YJIbTATbl OCBOEHMS YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YI'JIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCcKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTh I'PAXKTAHCKON MO3UIMK 00yUarOIIEerocss Kak akTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOro O0IEeCTBa, MPEICTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYD, SBICHHUH, MPOLEAYP TPaKAAHCKOTO oOmiecTBa (BHIOOPHI, ONMPOCHI M APYroe),
YMEHHUE B3aMMO/IEHCTBOBATh C COLIMATbHBIMU HHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHUCKOM Ipa)1aHCKOM MACHTUYHOCTH, YBRKEHHUS K MPOIUIOMY U HACTOALIEMY POCCUHCKOM MaTeMaTHKH, IEHHOCTHOE
OTHOILIEHHE K JIOCTH)KEHUSIM POCCUHCKMX MAaTEMATHUKOB U POCCUIICKOM MaTeMaTH4eCKON IIKOJIbI, UCIIOIb30BAaHUE ITUX JOCTHKEHHUN B APYTUMX HayKax,
TEXHOJIOTHUSIX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHUE JYyXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoja, chOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEJICHHS, CBI3aHHOTO C
MPaKTUYECKUM TPUMEHEHUEM JOCTHIKEHUN HAYKU U JeATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:



OCTECTUYCCKOC OTHOLICHUC K MHPY, BKIIOYasd O3CTCTUKY MATCMATHUYCCKHX BaKOHOMCpHOCTCfI, O6T>CKTOB, 3aJa4, pCH_IeHI/II\/'I, paccymz[eHHﬁ,
BOCIIPUUMYUBOCTDb K MATEMATUYICCKHUM aCIICKTaM pa3JIMYHbIX BUIO0B UCKYCCTBA,

5) ¢pu3nUecKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh YMEHHs MPUMEHATh MaTEeMAaTUYECKUE 3HAHMsSI B MHTEpecax 370poBoro M 0Oe3omacHoro oOpas3a *H3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3JI0POBBIO (3A0pPOBOE MHUTaHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH W OTIBIXA, PErynspHas (u3ndecKas aKTHBHOCTH),
¢du3nyecKoe COBEpIICHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOM JESATEIbHOCTHIO;

6) TPy/Z10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPydYy, OCO3HAHHUC LICHHOCTHU pr,I[OJ'II-O6I/I$I, HHTCPCC K Pa3JIMYHbIM C(bepaM HpO(i)eCCHOHaHLHOfI ACATCIIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOH M e€ MPUITOKCHUAMH, YMCHHC COBCPIIATH OCO3HaHHBIN BLI60p 6y,I[y1.I.ICI>i npo@eccnn U pCain30BbIBATDH COOCTBEHHBIE >KHU3HEHHBIE
IJIaHbl, TOTOBHOCTb U CIIOCOOHOCTH K MAaTeMaTuidCCKOMY O6paSOBaHI/IIO n caM006pa30BaHmo Ha OPOTSAKCHUN BCEH JKU3HH, TOTOBHOCTH K aKTUBHOMY
Y4aCTHIO B PCHICHUHU ITPAKTUYCCKUX 3aaaY MaTeMaTHU4eCKOM HaIIpaBJICHHOCTHU,

7) 3K0JOrH4eCKOro BOCIIUTAHMS:

C(l)OpMI/IpOBaHHOCTB 9KOJOTHYECKOM KYJIbTYPbI, NMOHUMAHHUC BJIUAHUA COLUATIBHO-9KOHOMHWYCCKUX IIPOLCCCOB HA COCTOAHUC HpHpOHHOﬁ )51
COILTMAJIbHOM Cpcabl, OCO3HAHUC r7100aJIbHOTO XapakTepa SKOJOTHUYCCKUX HpO6J’I€M, OpHUCHTAIM Ha NPUMCHCHUC MATCMATHYCCKUX 3HAHWUHN I
peuiCHus 3a/1a4 B obmactu OKPY)KaIOH_Ieﬁ CpCAbl, IJIAHUPOBAHUEC ITOCTYIIKOB U ONCHKH X BO3MOKHBIX MOCEACTBUI JIJIsI Oprnca}omeﬁ CpCabl;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKM U OOILECTBEHHOW MPAKTHKH, TOHUMaHUE
MaTeMaTHYeCKOM HayKH Kak cepbl 4eT0OBEUECKOM eATEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTH I Pa3BUTHUS LIUBUIN3ALMH, OBJIAIEHUE SI3IKOM
MaTeMaTUKd W MaTeMaTHYeCKON KyJIbTypoill KakK CpeJCTBOM IIO3HAHHS MHpPAa, TOTOBHOCTh OCYILECTBJISATh HPOEKTHYIO U HCCIIENOBATEILCKYIO
NEeSATENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3zoBble oruyeckue aeiicTBus:

BBIABJITH U XapaKTCPHU30BATh CYIICCTBCHHBIC ITPU3HAKKN MATCMATHYCCKUX O6’I)€KTOB, HOH?ITI/If/'I, OTHOLIECHUU MCKAY MMOHATUAMU, (1)0pMYJII/Ip0BaTI>
oTpesieNieHUs MOHATHI, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKAIMK, OCHOBAHUS AJisi 0000IIEHNS U CPaBHEHUS, KPUTEPUH TIPOBOJAUMOTO

aHamn3a;

BOCIIPUHUMATh, (OPMYJIHUPOBATh U TPEOOPa30OBHIBATH CYXKACHUS: YTBEPAWTENbHbIE M OTpPHUIATEIbHbIC, CIMHWYHBIC, YacTHBIE W OOIIue,
YCIIOBHBIE;

BbBIABJIAT MATCMATUYCCKHUEC 3aKOHOMEPHOCTH, B3daMMOCBA3U U IIPOTUBOPCUUA B q)aKTaX, JaHHBbIX, Ha6J'IIO,Z[eHI/I$IX " YTBCPKACHUAX, NIPCJIaraTb
KpUTCPUHN IJISI BBISABIICHUSA 3aKOHOMepHOCTCﬁ u HpOTHBOpC‘-IPIfI;

ACJIaTh BbIBOJbI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTHBHBIX YM038.KJIIO‘IGHHI>'I, YMO3aKHIOquHﬁ 1O aHAJIOT'uH;

IIPOBOJIUTH CaMOCTOSITENIBHO J0Ka3aTeIbCTBA MAaTEeMAaTHUECKUX YTBEPXKICHHH (MpsiMble W OT IMPOTHUBHOIO), BBICTPAaMBaTh apryMEHTALUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BBIBOJIBI;

BbIOMpaATh CcHOCO0 pelleHust ydyeOHOM 3ajaud (CpaBHMBATh HECKOJbKO BapHUaHTOB pELIEHMs], BHIOMpATh HaubOosee MOAXOMALIMN ¢ y4éToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienopareabcKkue AeiicTBHU:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BONPOCHI, (PUKCHPYIOIINE IPOTHUBOpEUne, MpodIemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMUPOBATH FMIIOTE3Y, ApIyMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE,



IIPOBOAUTE CaMOCTOATCIIBHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAaHUEC II0 YCTaHOBJICHUIO O0COOCHHOCTEH MAaTeMaTHYECKOro O6’beKTa,
SABJICHUA, ITPOLIECCA, BBIABJICHHUIO 3aBHCHUMOCTEH MCKAY O6’beKTaMI/I, SABJICHUSAMMU, ITPOLCCCAMU;

CaMOCTOSITENTLHO (DOPMYIHUPOBAaTh OOOOIICHHWS W BBIBOJABI 10 pe3yidbTaTaM NPOBEAEHHOTO HAONIOACHUS, WCCICAOBAaHUS, OICHUBATH
JIOCTOBEPHOCTbH IMOTYICHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000IIECHNA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIJBUTAThH MIPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.
Pa6ora ¢ undopmanmeii:
BBISBJIATH Ie(OUINTH HH(OOPMAIIUU, JAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOIIPOC U JIJIS PEIICHHSI 3a/1a4H;

BbIOMpPAaTh MH(MOPMALMIO M3 HMCTOYHUKOB pa3IMYHbIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBAaTh M HHTEPIPETHUPOBATH HHPOPMALHUIO
Pa3UYHBIX BUAOB U (POPM NPEIACTABICHUS;

CTPYKTYpUPOBATh HH(OPMAITHIO, TIPEIICTABIISITH €€ B PA3IMYHBIX OopMax, WILTIOCTPUPOBATH TPAPUICCKH;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMU 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE el CTBHUS
Oomienmne:

BOCIIpUHUMATL U (I)OpMYJ'II/IpOBaTB CYKIACHUA B COOTBCTCTBUU C YCIIOBUSAMU U LCIIAMU OGIJ.IGHI/IH, SAICHO, TOYHO, 'PAMOTHO BBIPpA’KaTh CBOKO TOYKY
3p€HHA B YCTHBIX U IMCbMEHHBIX TCKCTaX, AaBaTb IMOACHCHUS 110 X0y pCIICHUA 3aJa4l, KOMMCHTUPOBATD HOqueHHBIﬁ pE3yabTaT,

B XOJie 00CYKJI€HUS 337aBaTh BOMPOCHI MO CYHIECTBY OOCYKAaeMOM TeMbl, IPOOJIEeMbI, pelaeMoil 3a/1auu, BbICKa3bIBaTh WJEH, HAIlEJIEHHbIE Ha
MOMCK PEILIEHUs, COMOCTABIATh CBOU CYKIEHUS C CYXIEHUSMHU IPYTUX YYACTHUKOB JHaliora, oOHapyXHBaTh Pa3jiMuue€ U CXOJCTBO IO3ULIUHU, B
KOPPEeKTHOH Gopme (hopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAXKEHUS;



IIPEJCTABIATh PE3YJbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTa, UCCIIEAOBAHUS, IPOEKTA, CaMOCTOSITEIbHO BBIOMpAaTh (OPMAT BBICTYIJICHUS C
yu€TOM 3324 MPE3EHTALUU U OCOOCHHOCTEH ayTUTOPHH.

Pery/siTUBHbIE YHHBepPCAJbHBIE YUeOHbIE JIeiicTBUS
Camoopranuzanmusi:

COCTABJIATh IUIAH, QITOPUTM pEIIEHUs 3a7ayd, BbIOMpATh CIOCOO pELIeHUs ¢ Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEHICHUH C y4ETOM HOBOU MH(OPMAIIHH.

CaMOKOHTpOJ'lb, 3MOLMOHAIbHBINA HHTEJLJIEKT:

BJIaJ€Th HaBbIKaMU IM03HABATCIILHOM pCCpJIeKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX ﬂCﬁCTBHﬁ U MBIC/IIMTCIIbHBIX ITPOLCCCOB, MX PE3YJIbTATOB,
BJIaJCTH crocobamu CaMOITPOBECPKH, CAMOKOHTPOJIA IMPpOoLeCCa U pE3yjibTaTa pCIICHUA MaTeMaTH4YECKOI 3aaa4u,

NpeABUACTbL TPYAHOCTH, KOTOPBLIC MOTYT BO3HUKHYTb IIPpH PCEHICHHU 3aJaydd, BHOCHUTH KOPPCKTHUBLI B JACATCIBHOCTH Ha OCHOBE HOBBIX
O6CTO$IT€J'IBCTB, JaHHBbIX, Haﬁ,[[eHHBIX OI_I_II/I6OK, BBIABJICHHBIX pr,[[HOCTeI\/’I;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa IeIU U YCIOBUSAM, OOBACHATH MPUYMHBI JOCTH)KEHUS WM HEAOCTHXKEHMs Pe3yIbTaTOB JESTEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON U MHAUBUAYAITBHON pabOThI IPH PEIICHUN YUeOHBIX 3a/1a4, IPUHUMATH 11€7Thb COBMECTHOM
JEeSATENLHOCTH, TUIAHUPOBATh OPTaHHW3AIIUI0 COBMECTHOW pabOThI, pacmpeeNsiTh BUABI pabOT, JOTOBApUBATHCSA, OOCYKIATh MPOIECC W PEe3yNIbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMHIOBBIX (opMax paboThl (00CykJeHUs,, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U MHbIE), BHIIOJIHATH CBOIO YacTh pabOThHI U
KOOPJIMHUPOBAaTh CBOM JEHUCTBUS C JAPYrUMH WICHaMHU KOMAaH]Ibl, OLIEHMBAaTh KAadye€CTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPUSM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kjacce oOydaromuiics MOTyYUuT CIEAYIOUIME MPEAMETHbIE Pe3yJbTaThl MO OTICIBbHBIM TeMaM paboyeil mporpaMMbl
yueOHOTO0 Kypca «Anredpa 1 Hayajga MaTeMaTHIeCKOTO aHAIHM3ay:

Yucaa ¥ BLIYUCTIEHHUS

CBO6OI[HO OIICPHUPOBATL IMOHATHAMMK: PpPALHUOHAJIBHOC YHUCIIO, OeckoHeuHas nepuoanvcCKast I[p06b, IOpOUCHTBI, HPpAllMOHAJIBHOC YHUCIIO,
MHOXCCTBaA pallMOHAJIbHBIX 1 I[GflCTBHTGJII:HBIX quncei, MoayJIb IIGP'ICTBPITGJIBHOFO qucia,

MIPUMEHSTH JPOOH U MPOLEHTHI Ul PEIICHUs IPUKIIAHBIX 33134 U3 PA3JIMYHBIX OTpAcieil 3HAaHUM U peabHOM KU3HH;
IPUMEHSTH PUOIMKEHHBIE BHIYMCIICHUS, IPAaBUJIa OKPYIJICHUS, IPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYUCICHUII;

CBO60,[[HO ONCpHUpOBaTh NOHATUCM: CTCIICHL C IECJIBIM IOKA3aTCJICM, UCIOJB30BATh MOAXOISAIIYO q)OpMy 3allucu HeﬁCTBHTeHBHBIX HUCCII OJId
pemICHUA NPAKTUYCCKUX 3a/la4 U MPCACTABJICHUA JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUIN KOPEHb HATYPAJIbHOM CTENEeHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTelNeM;

CBOOO/THO OIIEpPUPOBATH MOHATUAMU: JIOTapu(PM YHcia, AECATUUHBIE U HaTypallbHbIE JIorapu(MBI;
CBOOO/THO OIIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIIOBOTO apIyMEHTa;
OIIEPUPOBATH MOHATUSMHU: APKCUHYC, aPKKOCHHYC U aPKTAaHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHHsI M HEPABEHCTBA:



CBOOO/IHO OIIEPHPOBATH MOHITUSAMHE: TOXKIECCTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIC YPAaBHEHUS M YPaBHEHHUS-CIICICTBHS, PABHOCUIIBHBIC
HEPaBEHCTBA;

IIPUMEHSTh PA3IMYHbIE METO/bl PEIICHUS PAllMOHAIbHBIX U JAPOOHO-PALlMOHAIBHBIX YPAaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB JJIs PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMH: MHOTOWIEH OT OJHOM MEpPEeMEHHOH, MHOTOWIEH C HENbIMH Kod(h(dUIIMEeHTaMH, KOPHU MHOTOYJICHA,
IIPUMEHATH JEJICHUE MHOTO4JIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera ns peiienus 3anay;

CBOOOJIHO ONEpPHPOBATH NOHATUSAMM: CUCTEMa JMHEHHBIX YpaBHEHHM, MaTpula, ONpeAeaInTedb MAaTPULIBI 2 X 2 U €ro reOMeTPUYECKUN CMBICI,
HCIOJIb30BaTh CBOMCTBAa ompenenuTenss 2 X 2 sl BBIYUCIEHUS €ro 3HA4YeHMs, MPUMEHSTb ONPEISNIUTENN JUISl PELICHHs] CHUCTEMBbl JIHMHEHHBIX
YPaBHEHUH, MOJEINPOBATh pPEaJbHbIE CUTyallUM C IIOMOIIBIO CUCTEMBI JIMHEHHBIX YpPAaBHEHUH, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIM C IOMOILBIO
MaTpull ¥ ONPEIECINUTENICH, HHTEPIPETUPOBATH ITOJIYYCHHBIA PE3YNIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBHUI ¢ KOPHAMMU IS peoOpa30BaHUsl BhIPAXKEHU;

BBINOJIHATH MPE0Opa30BaHMsI YMCIOBBIX BEIPAXKEHUI, COIEpKAIUX CTETIEHU C PALlMOHATIBHBIM IT0Ka3aTeleM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB i MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

CBO60,[[HO OIICPpHUPOBATH MOHATUAMU: UPPALUOHAIBHBIC, TTOKA3aTCIIbHBIC U J'IOl"apI/I(i)MI/I‘ICCKI/Ie YpaBHCHUS, HAXOAUTh UX PCIICHHA C MMOMOILIBIO
PaBHOCHUJIBHBIX MEPCXOA0B UK OCYHICCTBJIAA IIPOBCPKY KOpHeﬁ;

MNPUMCHATH OCHOBHBIC TPUT'OHOMCETPHUYCCKUC q)OpMy.TIBI JJIA Hp606pa3OBaHI/I5{ TPUTOHOMCTPUICCKUX BBIpa)I(eHHﬁ;

CBOOOJTHO OMEpUpPOBaTh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMEHSITh HEOOXOJUMble (OPMYINbI A PEUIeHUs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHHU;

MOACIINPOBATE PCAJIbHBIC CUTYyallU HAa A3bIKC anre6p51, COCTAaBJIATH BBIPpAXKCHUSA, YPABHCHUSA, HCPABCHCTBA 10 YCJIOBUIO 3aaa4M, UCCIICA0BATH
MMOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUCM allrapara anre6pbl.

DyHKIUH U TPaQUKH:



CBOOOJITHO OTEPHUPOBATH MOHATUIMH: (PYHKITHSA, CrIOCOOBI 3amaHus (QYHKIHUHM, B3aUMHO OOpaTHBIC (YHKIIMH, KOMIO3UIUSA (PYHKIUH, rpaduk
(GyHKINH, BBIIOIHITD dJIEMEHTapHbIE TPeoOpa3oBaHus TpapuKoB (HyHKIIHIA;

CBOOO/THO ONIEPUPOBATH MOHATHAMHU: 00JIACTh ONPEACTICHUS U MHOKECTBO 3HaYCHUN (DYHKINHU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

cBOOO/JIHO OIEpPUPOBATh MOHATUSAMU: YETHBIE M HEYETHbIE (PYHKIMM, NEpUOANYECKHE (YHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIHH,
MaKCHUMYMbI I MUHUMYMBI (YHKIIMH, HAaUOOJIbIlIee M HANMEHBIIIEe 3HAaUeHNE (DYHKITUU Ha POMEKYTKE,

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CTETIEHHAsI (PYHKIUS C HATYPAIbHBIM H LIEJIBIM TIOKa3aTesieM, rpaduk cTeneHHON (GyHKINUN C HATypaIbHBIM
U 1IeJIbIM TOKa3aTeneM, rpaduk KOpHs n-0i cTerneHu Kak GyHKIHUU OOpaTHOM CTENEHH C HaTypaJlbHbIM IIOKA3aTeIeM;

OIIEPUPOBATH MOHATUSMHU: JINHEHHAS, KBaIpaTUYHAsI U JPOOHO-TMHEHHAs (DYHKIIMH, BBIMOJHATE JJIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX
rpaduKkoB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMU: TOKa3aTeNbHas U jorapudmuyeckas pyHKIUHN, UX CBOWCTBA U rpaUKH, UCIOJIB30BaTh X I'padUKu AJs
pelIeHusl ypaBHEHU;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKAS! OKPY>KHOCTb, OIIPE/IETICHNE TPUTOHOMETPUUECKUX (QYHKIIUI YHNCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpa@uku (QYHKIUN JUIsl UCCIIEOBAHMS MPOLECCOB M 3aBUCHMOCTEW MpU PEHICHWU 33Jad U3 APYTUX y4eOHBIX HPEIMETOB U
peasibHOM JKHU3HM, BbIpaXkaTh (POpMyJIaMH 3aBUCUMOCTH MEX/ly BEIMUMHAMY;

Hauyana MmaTeMaTH4eCKOr0 aHAJIU3a:

cBOOO/IHO OINEpUPOBATh MOHATUAMU: apudMeTnyecKkass U reoMeTpuuecKkas mporpeccusi, 0eCKOHEUHO YObIBaroIllasi FeoMeTpuyecKas Iporpeccus,
JMHEWHBIA U SKCIIOHEHIIMAIBHBIN pOCT, (POPMYJIa CIIOKHBIX MPOLIEHTOB, UIMETh MPEICTaBIEHUE O KOHCTAHTE;

HCIIOJIB30BATh IIPOrpeCCuu Jisl pCICHUSA PCAJIbHBIX 3a4a4 IMMPUKIIAIHOTO XapaKTEpa,

CB060)IHO OINCpHUpPOBaATh IMOHATUAMMU: TIOCIICA0OBATCIBHOCTD, CII0COOBI 3aaHus HOCHC}IOB&TCHBHOCTeﬁ, MOHOTOHHBIC W OI'PaHUYCHHBIC
MMoCJICHO0BATCIIbHOCTHU, TIOHUMATBh OCHOBBI 3aPOKIACHUA MATCMATUYCCKOI'0 aHaJIM3a KaK aHaJIn3a OCCKOHEUHO MaJIbIX;

CBOOO/THO ONIEPUPOBATH MOHATHAMU: HETIPEPhIBHbIE (DYHKIIMH, TOUKHU pa3pbiBa rpaduka GyHKIIMHU, aCHMOTOTHI TpaduKka (yHKIUY;



CBOOOJIHO OIIEPUPOBATH MOHATHEM: (QYHKIIMS, HEIIPEPBIBHAS HA OTPE3KE, IPUMEHATh CBOWCTBA HENPEPHIBHBIX (DYHKIUI [UIs peLIeHns 3aaay;
CBOOO/JIHO OIIEPUPOBATH MOHATUSIMU: IIEpBasi U BTOpasi IPOU3BOIHbIE (PYHKLIMH, KacaTelbHas K rpaduKy QpyHKIUY;

BBIUUCIISATH MIPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UIIUH IBYX (DYHKIMH, 3HATh MPOU3BOJHBIE SJIEMEHTAPHBIX (DYHKITHIA;
UCIIOJIb30BATh TE€OMETPUYECKHIA U (PU3UUECKUI CMBICI POU3BOAHON JUISI peIICHHs 3a/1a4.

MHo:xecTBa H JIOTHKA:

CBOOO/THO ONEPUPOBATH MOHATUSMU: MHOXECTBO, OTIEpPALIUU HaJl MHOKECTBAMH;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII anmapar JjIsl OMUCaHUs PEaIbHBIX MPOIECCOB U SIBICHUMN, MPU PEHICHUH 33[a4 U3 APYTUX Y4eOHBIX
MIPEAMETOB;

CB060[[HO OIICpHUPOBATH NOHATUAMMH: OHNPCACICHUC, TCOPECMA, YPABHCHHUC-CIICACTBHUC, CBOMCTBO MaTEMaTHYECKOTO 06’B€KT3, J0Ka3aTciIbCTBO,
PaBHOCHUJIBHBIC YPABHCHUA U HCPABCHCTBA.

TEMATHYECKOE IINTAHUPOBAHHUE



10 KJIACC

Ne
1/
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© 0 N o o1 b~

HaumeHnoBanue pa3fesioB U TeEM IIPOrpaMMbl

MHOXeCTBO OEHCTBUTENbHBIX UMcell. MHOTOWIEHEl. PalinoHanbHbIe
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUN

Oynkiun u rpapuku. CreneHnas GyHKIHA C IETbIM MTOKa3aTeIeM

Apudmerndecknii KopeHb n-oii crenenn. MppannonaabHbie
YPaBHEHUS

[MokasatenbHas GyHKIHs. [lokazaTeabHbIe ypaBHEHHS
Jlorapupmuueckas ¢pyukius. Jlorapupmudeckne ypaBHEHUS
TPUrOHOMETPUYECKUE BBIPAKCHUS M YPABHEHHSI
[Tocre10BaTeIbHOCTH U MPOTPECCHH

Henpepsisabie Gpynkunuu. [TpousBoanas

[ToBTOpenwue, 006001IeHUE, CHCTEMATH3AIUS 3HAHU T

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KontposbHbie

24

12
15

10
18
22
10
20
5
136

KonnuectBo yacos

paboThI
1

|

N R PR R

[IpakTrueckue
paboThl

OnexTpoHHbIe (IIUPPOBHIE)
00pa3oBaTeNbHBIE PECYPCH



IHOYPOYHOE INIAHUPOBAHUE

10 KVIACC
No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
n/n Beero Koutpomsusie  Ilpaktnueckue H3YYCHHS  00pas’oBaTEeIbHBIC PeCypChI
paboThI paboThI
1  MHoxecTBO, oniepanuy HaJl MHOKECTBAMHU U UX CBOICTBa 1
2  lmarpammsbl Diinepa-Benna 1
3  IIpumeHEHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jijis 1
pelieHus 3aaaq
4 PanuonanbHbie ynciaa. OOBIKHOBEHHBIC U JCCATUYHBIC IPOOH, 1
MIPOLICHTHI, OECKOHEYHBIEC IEPHUOIUYECKHUE TPOOH
5 Panmonansubie uncna. OOBIKHOBEHHBIEC U IECATUYHBIC IPOOH, 1
MIPOLIEHTHI, OECKOHEYHBIEC IEPUOANUECKUE TPOOH
6 IIpumenenue nqpo6eil U MPOLEHTOB ISl PEIICHUS MTPUKIAIHBIX 1
3a/1a4
7  Ilpumenenue npo6eit v MPOLEHTOB ISl pEIIeHUs MPUKIaIHbIX 1
3aaq
8  MeiicTBuTenpHbIe yKncna. ParionaabHble M HPPAIIMOHATbBHBIE 1
qucia
9  ApudmeTndeckue omneparyu ¢ IeHCTBUTSIIEHBIMI YUCITAMA 1
10 Moynb ACHCTBUTEIHLHOTO YKCIIA M €70 CBOHCTBA 1

11 IIpuOnmkxEHHbIE BHIYUCIEHUS, IPABUJIA OKPYTJICHUS, pUKUAKa 1 1
OLIEHKA pe3yJIbTaTa BIYUCIICHUN

12 OcHoBHBIE METOBI PEIICHUS IENBIX U APOOHO-pAIMOHATBEHBIX 1
YpaBHEHUI U HEPABEHCTB

13 OcHOBHBIE METOJIBI PEHICHHUS IENBIX U APOOHO-PAIMOHATHHBIX 1
YpaBHEHU U HEPABEHCTB

14  OcHoBHbBIE METOBI PELIEHUS LENbIX U APOOHO-PAIMOHATIBHBIX 1
YPaBHEHUI U HEPABEHCTB

15 MHorousieHsl OT OJHOM NepeMeHHOH. /{eneHre MHOTouIeHa Ha 1



/o

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Tema ypoka

MHOT'OWIEH C ocTaTKoM. Teopema besy

MHorousneHs! ¢ nensiMu kodgdunuentamu. Teopema Buera
Pemenne cucreM JTMHENHBIX ypaBHEHUN

Pemenne cucreM JTMHENHBIX ypaBHEHUN

Matpuiia cuCTeMbl JINHEHHBIX ypaBHEHUH. OnpeaenuTeinsb
MaTpULBI 2X2, €r0 FreOMETPUYECKUM CMBICII U CBOWCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

Ornpenenurens MaTPUILHI 2X2, €70 T€OMETPUUECKUN CMBICIT U
CBOMCTBA; BHIYMCIICHUE €TO 3HAUCHUS

[IpuMeHeHue onpenenuTens A PEIeHUs] CUCTEMBbI IMHEUHBIX
YpaBHEHUU

Pemenne nmpukiagHeIx 3a/1a4 C IOMOIIBIO CHCTEMBI JIMHENHBIX
ypaBHEHUH

Pemenue nmpukinaaHeix 3a1a4 ¢ MOMOIIBK CUCTEMBI JIMHENHBIX
YpaBHEHUU

KonTponbhas padora: "PannonanbHble ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI IMHENHBIX YPABHEHUN "

®Oynk1us, cnocoObl 3aganust GyHkuu. B3anMHo oOpaTHbie
¢bysakun. Komnosunus ¢pyHkuit

I'paduk pynkmu. InemeHTapHsie mpeoOpazoBanus rpaduKoB
byHKIUH

OO6nacTh ornpeieieHUs] © MHOXKECTBO 3HaueHui pyHkimu. Hynn
¢bynkun. [IpoMexxyTKH 3HaK MOCTOSHCTBA

Yérnple u Heu€THbIe QyHKIMU. [leproanueckue GyHKINN.
[TpomexyTKH MOHOTOHHOCTH (PYHKIMH

Maxkcumymbl 1 MUHUMYMBI (pyHKIIMHA. Hanbombiee u
HauMeHbIlIee 3HaYeHNe PYHKLIHUN Ha POMEKYTKE

Bcero KouTtponbHbie

e

KonunuectBo yacoB

paboThI

[IpakTrueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC PECyPChHI



/o

30
31

32

33
34
35

36

37
38
39

40

41

42

43

44

45

Tema ypoka

Jluneiinas, KBaJpaTu4Has U IpOOHO-TMHEHHAs PYHKIUU
DneMeHTapHOE HCCIeI0OBaHUE U IIOCTPOCHUE IPahuKOB ITUX
byHKIMMA

DneMeHTapHOe HccieI0BaHuEe U TOCTPOeHHE IpauKOB 3TUX
byHKIUH

Crenens ¢ nensiM nokasareneMm. bunom Herorona

Crenens ¢ nenslM nokasareneMm. bunom Herotona

CrenenHast GyHKIMS C HATypaJIbHBIM U LI€JIbIM MTOKazarenem. E€
CBOHCTBA U rpauk

KonTponbnas pabora: "Crenennas ¢pynkius. E€ cBoiicTBa u
rpaguk"

ApudmeTrueckuil KOpeHb HaTypalbHON CTENIEHU U €r0 CBOWCTBA
ApudmeTrrueckuil KOpeHb HaTypalbHON CTENIEHU U €r0 CBOWCTBA

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAINX CTEIIEHH
U KOpHU

ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTEIICHN
Y KOpHU

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIICHH
U KOpHU

WppanmonansHbie ypaBHeHNs. OCHOBHBIE METO/IbI PEILICHUS
MPPALMOHAIIBHBIX YPABHEHUN

HppaunonaneHbele ypaBHeHHs. OCHOBHBIE METO/BI PEIICHMS
UPPaLMOHATIBHBIX YpaBHEHUI

WppanmonansHbie ypaBHeHNsA. OCHOBHBIE METOBI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIBHEIC IEPEXO0Abl B pCIICHUN UPPALMOHATIbHBIX

KonunuectBo yacoB

Bcero KouTtponbHbie
paboThI

[IpakTrueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC PECyPChHI



/o

46

47

48

49

50

51

52
53
54
55
56
57
58

59

60

61

Tema ypoka

YpaBHEHUU

PaBHOCHIIbHBIE TIEPEXObI B PEIICHUH UPPALMOHATBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TEPEXOBI B PEIIEHUU UPPALUOHATBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE IEpEXObl B PELIEHUH UPPALIMOHAIBHBIX
ypaBHEHUH

CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK PYHKIIMHU 0OpaTHOU
CTENEHU C HATypaJbHBIM IMOKa3aTeIeM

CBoiicTBa 1 rpadMKk KOpHS N-0i CTETEHU KaK (yHKIUU 0OpaTHOMH
CTEIIEHH C HaTypaJbHbIM [TOKa3aTeIeM

Kontponbnas padota: "CBoiicTBa u rpaduk KOpHS N-0H CTEIEHHU.
WppanmonansHble ypaBHeHUA"

Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA
Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA
Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA
[TokazarenbHast pyHKIMSI, €€ CBOWCTBA U TpaduK
Hcnonbs3oBanue rpaduka QyHKINN AJIs pELIEHUs] ypaBHEHUI
Hcnonbs3oBanue rpaduka QyHKINN AJIs pELIEHUs] ypaBHEHUI

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS
IOKa3aTeJIbHbIX YPABHEHUI

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS
ITOKA3aTENIbHBIX YPAaBHEHUI

[TokazaTenpHbie ypaBHeHUA. OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeNbHBIX YPAaBHEHHI

Konrtponsnas padora: "[lokazatenbHast QyHKIHSL.

Bcero KouTtponbHbie

-

e

KonunuectBo yacoB

paboThI

[IpakTrueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC PECyPChHI



/o

62
63
64
65
66
67
68
69
70
71
72
73
74

75

76

77

78

79

80

Tema ypoka

ITokazarenbHble ypaBHEHUS"

Jlorapudm uucna. CoiicTa jorapugpma

Jlorapudm yucna. CoiicTBa Jorapudpma

Jlorapudwm ugucna. CoiicTBa Jorapudpma

JlecATUYHBIC U HATypaJIbHBIC JIOTapH (MBI

JlecATUYHBIEC U HATypaJIbHBIC JTIOTapH (MBI

[IpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIINX JIOTAPU(HMBI
[IpeoOpa3oBaHue BBIPAXKEHHIA, COACPIKAIIHX JIOTAPU(HMBI
[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHNX JIOTAPU(MBI
Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK
Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK
Hcnonbs3oBanue rpaduka QyHKINN AJIs pELIEHUs] ypaBHEHUI
Hcnonbs3oBanue rpaduka QyHKINN AJIs pELIEHUs] ypaBHEHUI

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS
norapuMUYECKUX ypaBHEHUI

Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI PEIICHUS
Jorapu(PMUUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS
norapuMUYECKUX ypaBHEHUI

PaBHOCUIIbHBIE TIEPEXOBI B PEHICHUH JTOTapHUPMUIESCKIX
YpaBHEHUU

PaBHOCHIIBHBIE TIEpEXObl B PELICHUH JIOTapUPMUUIECKUX
ypaBHEHUH

Konrtponsnas padora: "Jlorapupmuueckas GpyHKIus.
Jlorapudmuueckue ypaBHeHus"

CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHTCHC YHUCJIOBOT'O ApryMeHTa

Bcero KouTtponbHbie

P PR R R R R R R R R R R

KonunuectBo yacoB

paboThI

[IpakTrueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC PECyPChHI



Ne Tema ypoxka KonunyecTBo yacos Hara DNEeKTpOHHBIE IU(PPOBBIE

n/m Beero KonrtponmeHsie  IlpakTuueckue H3Y4CHHS  00pa3oBATENBHBIC PECYPCHI
paboThI paboTbI

81 Cunyc, KOCUHYC, TAHT€HC M KOTAHTC€HC YHCIIOBOTO apTyMEHTa 1

82 Apkcunyc, apKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMeHTa 1

83 ApkcuHyC, apKKOCHHYC U apKTaHTE€HC YHCIIOBOTO apryMEHTa 1

84 Tpuronomerpudeckas OKpy>KHOCTb, OTIpe/ICTICHHE 1
TPUTOHOMETPHYECKUX (DYHKIUI YHCIOBOTO apryMeHTa

85 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPE/ICTICHNE 1
TPUTOHOMETPHUYECKUX (DYHKIIUH YHCIOBOTO apryMeHTa

86 OcHOBHBIC TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OcHOBHBIC TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 IIpeoOpa3oBaHHE TPUTOHOMETPHUECKUX BBIPAKCHUN 1

91 TIlpeoOpa3oBaHNE TPUTOHOMETPUUYECKIX BBIPAKEHHH 1

92 TlpeoOpa3oBaHNE TPUTOHOMETPUUYECKIX BBIPAKECHHH 1

93 IlpeoOpa3oBaHNE TPUTOHOMETPUUYECKHIX BBIPAKEHHH 1

94 PemieHne TPUTOHOMETPUUYECKUX YPaBHEHUH 1

95 PemeHne TPUrOHOMETPHYECKIX YpaBHEHUH 1

96 PemeHne TPUTOHOMETPUYECKUX YPaBHEHUH 1

97 PemeHune TPUTOHOMETPUYECKUX YPaBHEHUH 1

98 PemeHne TPUTOHOMETPHYECKUX YPaBHEHUH 1

99 PemeHne TPUTOHOMETPHYECKUX YPaBHEHUH 1

100 Pemenne TpUTOHOMETPUIECKUX YPAaBHEHUH 1

101 KonTponbHas paboTa: "TpUroHOMeTpHUECKUE BRIPAKCHUS U 1 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"

102 TlocaegoBaTeabHOCTH, CLIOCOOBI 3aJaHus MOCIe0BaTeIbHOCTEH. 1



Ne Tema ypoxka KonunyecTBo yacos Hara DNEeKTpOHHBIE IU(PPOBBIE

n/n Beero Koutpomsusie  Ilpaktnueckue H3YYCHHS  00pas’oBaTEeIbHBIC PeCypChI
paboThI paboTbI

Mertox MareMaTHYeCKOM MHAYKIIMU

[

103 MOHOTOHHBIE M OTPaHMYECHHBIE MTOCIe0BaTeIbHOCTH. McTopus
aHaIM3a OECKOHEYHO MaJlbIX

104 ApudmeTrndeckas nmporpeccus

105 T'eomeTrpuueckas mporpeccus

106 beckoneuHo yObIBaroIIas reoMeTpHUecKas Mporpeccus

107 Cymma OeckoHEYHO yOBIBAIOIIEH FreOMETPUUECKOM MPOrpeccuu

e

108 JIuneiiHblil 1 SKCIIOHEHIMANBHBIN pocT. Yucno e. @opmyna
CJIOKHBIX IPOIICHTOB

109 JluHeiHbII 1 SKCIIOHSHIIMATBHBIN pocT. Yucio e. Popmyna 1
CJIO’KHBIX TPOLICHTOB

110 Hcnonp3oBaHHE MPOTPECCUU /IS pEILIEHHs pealibHbIX 3a1a4 1
MIPUKIIQJHOTO XapakTepa

111 KontponsHas padota: "[locnegoBaTenbHOCTH U TTporpeccuu’
112 HemnpepsiBHBIE (YHKIIMH U UX CBOHCTBA

113 Touka pa3psiBa. ACUMIITOTHI TpauKOB PYHKIIUI

114 CsoiicTBa (QyHKIMIT HETIPEPHIBHBIX HA OTPE3KE

115 CsoiicTBa (QyHKIUI HEIPEPHIBHBIX HA OTPE3KE

116 Meroa HHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB

117 Meton MHTEpPBAJIOB ISl PEIICHUS HEPABEHCTB

118 Meron WHTEPBAJIOB ISl PEIICHUS] HEPABESHCTB

e e e

119 TIpumeHeHUE CBOMCTB HEMPEPHIBHBIX (DYHKIIHIA JJIST pEIICHUS
3a1a4

120 TIpumeHeHUE CBOMCTB HEMPEPHIBHBIX (DYHKIMIA IS peIIeHus 1
3amaq

121 Tlepast u BTOpasi MPON3BOAHbIE (DYHKITHH 1



Ne Tema ypoxka KonunyecTBo yacos Hara DNEeKTpOHHBIE IU(PPOBBIE

n/n Beero Koutpomsusie  Ilpaktnueckue H3YYCHHS  00pas’oBaTEeIbHBIC PeCypChI
paboThI paboTbI

122 Ompenenenue, reOMETPUUECKUI CMBICI POU3BOIHOMN
123 Ompenenenue, (HU3NIECKHIA CMBICI TPOU3BOIHON
124 VYpapHeHue kacarenbHOU K TpaduKy (YHKIIUU

125 VYpaBHeHue kacatenbHOH K rpaduky GyHKIHH

126 TIpow3BOIHBIE PTIE€MEHTAPHBIX (PYHKIHIA

127 TIpow3BOIHBIE dT€MEHTAPHBIX (PYHKIHIA

e T

128 TIpowusBogHasi CyMMBI, TPOU3BEICHHUS, YACTHOTO H KOMITO3UITUU
byHKIUH

129 TIpousBogHasi CyMMbI, IPOU3BEICHHUS, YACTHOTO U KOMITO3UIIUU 1
byHKIUH

130 IIpowusBogHasi CyMMBI, TPOU3BEICHHUS, YACTHOTO H KOMITO3UITUU 1
byHKIUH

131 KoutponbHas pabota: "IIpousBogHas” 1 1

132 TloBTOpenue, 06001IeHUE, CUCTEMATH3AIUs 3HAHU:
"VpaBHeHus"

133 TloBTOpenwue, 00600meHNE, cUCcTeMaTH3aAIUs 3HaHUH: "D yHKITIN"
134 HroroBast KOHTpOJIbHAS paboTa
135 HroroBast KOHTpOJIbHAS paboTa

e

136 TIloBTOpenwme, 0000IMEHUE, CHCTEMATH3AIUS 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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