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IHOACHUTEJIBHAA 3AIIMCKA



VY4eOublii kKypc «Anredpa W Havajga MaTeMaTUYECKOTO aHajdu3a» SBIAETCA OJHUM W3 HanOoJiee 3HAYMMBIX B IPOrpaMMe CpPEAHEro OO0Iero
00pa3oBaHMs, MOCKOJIbKY, C OJHOH CTOPOHBI, OH 00ECHEeUYMBACT WHCTPYMEHTAIBHYIO 0a3y s M3y4YECHHs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Ipyroil CTOpoHbI, (pOpMHUpPYET JOTHYECKOe M aOCTPAKTHOE MBIIUIEHHE OOYy4YalolUXcs Ha YpOBHE, HEOOXOAMMOM JUJIsi OCBOCHHS HH(POPMATHKH,
OOIIIECTBO3HAHUS, UCTOPHUHU, CIOBECHOCTH M JPYrUX JWCUHMIUIMH. B paMkax maHHOTO yuyeOHOro Kypca oOydaromimecs OBJIaJeBAlOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKu, KOTOpasi POpMyYIHpPYeT CBOU JAOCTHXKEHUS B MaTeMaTHUYECKOH Gopme.

VYuebHblil Kypc anreOpbl M Hayall MaTeMaTHYECKOro aHalM3a 3aKiIaJblBae€T OCHOBY ISl YCHEIIHOTO OBJIAJCHMS 3aKOHAMU (U3UKU, XUMUH,
OMOJIOTUH, TOHMMAHUS OCHOBHBIX TEHACHIUH pa3BUTHS SKOHOMHUKM M OOIIECTBEHHOW >KWU3HHU, IIO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIIBIOTEPHBIX TEXHOJOIHSIX, YBEPEHHO UCIOJIb30BaTh UX Ul AajbHEHIIero oOpa3oBaHus U B MOBCEAHEBHOM *U3HU. B TO ke Bpems
OBJIaZICHHE aOCTPaKTHBIMU M JIOTMYECKH CTPOTMMHU KOHCTPYKUMSIMM aireOppl M MaTEeMaTHMYECKOIO aHajlu3a pa3BUBA€T YMEHUE HaxOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTUHHOCTH, JOKa3bIBaTh YTBEPXKJIEHHUS C IIOMOILIBI0 HHAYKIUH M PpaccyXIaTb JAEAYKTUBHO, HCIOJIb30BATh
00001IeHNE U KOHKPETH3AIHIO, a0CTParupoOBaHNUe M aHAIOTHIO, POPMHUPYET KPEATHBHOE M KPUTHUYECKOE MBIIIJICHHE.

B xome um3yuenms y4yeOHOro Kypca «AureOpa ¥ Havajga MaTeMaTHYECKOTO aHAIM3a» OOYYaroIIUEecs MOJYYaroT HOBBIM OMBIT PEIICHHS
MPUKIJIATHBIX 33J1a4, CAMOCTOSITEILHOTO TOCTPOCHUS MAaTEMaTUYECKUX MOJENeH peallbHBbIX CHUTYallMi, WHTEPIpPETAIlMU TOJYUYECHHBIX PpEUICHUH,
3HAKOMSTCS C IPUMEpPaMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE M UCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX
aBTOpaMH.

VY4eOHblii Kypc oOnazaeT 3HAUYUTEIbHBIM BOCIUTATENbHBIM IOTEHIMAIOM, KOTOPBIM peaau3yercs Kak dYepe3 ydeOHBbIH Mmarepuail,
CIOCOOCTBYIOIIMKA (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUsS, TaK U yepe3 CHeluPUKy ydeOHON NesTeabHOCTH, TpeOyrommeld MpoAoKUTeNTbHON
KOHIEHTPALlMi BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYE€HHBIN pe3yJbTar.

B ocHoBe MeToinku 00y4deHUsl anredpe u HauajgaM MaTeMaTHYeCKOro aHajan3a JIEKUT 1eATeIbHOCTHBIA MPUHIIUIT 00yUEHUSI.

B crpykrype ydeOHOro kypca «Anredpa U Hagajga MaTEMATUYECKOTO aHAJIN3a» BBIIEIEHBI CIEIYIOIHUE COAEPKATEIbHO-METOAUYECKHE JINHUU:
«Yucna u BeruncieHus», «OyHKIUN U rpadukn», «YpaBHEHUs U HepaBeHCTBay», «Havana maremaTtnyeckoro aHanusa», « MHOXecTBa U Joruka». Bee
OCHOBHBIE COJIEP)KATEIbHO-METOAMYECKIE JTMHUM H3Yy4aloTCsl Ha MPOTSDKEHHM JBYX JIeT OOydeHHusi Ha YpOBHE CpeaHero ooiiero odpa3oBaHus,
€CTECTBEHHO JIOTMOJIHSS IPYT JIpyra W MOCTENEHHO HACHIIIAsCh HOBBIMH T€MaMU U pasjaeiaMu. J[aHHBIA y4eOHBIM KypC SBISIETCS MHTETPATHBHBIM,
MIOCKOJIbKY OOBEIUHSIET B ce0e co/ieprkaHue HECKOJIBKMX MaTeMaTUYeCKUX JAUCIUIUINH, TAKUX KakK airedpa, TPUrOHOMETPHUsS, MaTeMaTHYECKUI aHaN3,
TEOpUss MHOXKECTB, MaTemaThuyeckas Jjoruka u japyrue. Ilo Mepe Toro kak oOywaromiyecs OBIaJeBalOT BCE Ooyiee HIMPOKHM MaTeMaTHUECKUM



anmnaparoMm, y HUX HOCJIEI0BATEIbHO (POPMHUPYETCS U COBEPILICHCTBYETCS YMEHUE CTPOUTh MAaTEMAaTHUECKYI0 MOJIEIIb PEabHOM CUTYyalluu, IPUMEHATh
3HaHUS, TOJYYEHHBbIC MPU HM3YYEHUH y4eOHOro Kypca, UId pEIIeHUS CaMOCTOSTENbHO C(HOpMyIHMpOBaHHON MaTeMaTHUECKOW 3a/ladyd, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxatenbHo-MeToanYecKas JUHUS «Hucna U BeIYMCICHUS» 3aBepluaeT (OpMUPOBAHUE HABBIKOB MCIIOJIb30BAHMS JEHCTBUTENBHBIX YHUCEN,
KOTOpoe OBbLJIO HauaTO HAa ypOBHE OCHOBHOro oOumiero oOpasosanusi. Ha ypoBHe cpenHero oOmiero oOpa3oBaHus 0co00€ BHMMAHHUE YHAENISIETCS
(OpMHPOBAHNIO HABBHIKOB PALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONMX B ceOs MCIOJIB30BaHME pa3IMYHBIX (POPM 3alUCH YMCIA, YMEHHUE JeNaTh
IPUKUJIKY, BBINOJHATh NPUOIMKEHHBIE BBIYUCICHHS, OLICHUBATh YMCIIOBBIE BBIpaKEHMs, pabOTaTh C MAaTeMAaTHUYECKMMU KOHCTaHTaMH. 3HAKOMbIE
00y4aroImuMCcsi MHOXKECTBA HATYpPAJIbHBIX, IIEJbIX, PALIMOHAIBHBIX W JCHCTBUTEIBHBIX YHCEN JOIMOJHSIOTCS MHOXXECTBOM KOMIUIEKCHBIX uuceln. B
KaXJ/IOM U3 3TUX MHOXECTB pPaCCMaTPHUBAIOTCS CBOMCTBEHHbIE €My CIIeLU(HUECKUE 33aauu U OIepalliu: JeJICHUE Hallelo, ONepHUpPOBAHNE OCTATKAMHU
Ha MHOYECTBE LIEJIbIX YUCEJ, 0COObIE CBOMCTBA PALlMOHAJIBHBIX U UPPALMOHAIBHBIX YUCEN, apU(PMETUUECKUE ONIEpaIH, a TAKKE U3BJICUEHUE KOPHS
HaTypaJIbHOM CTEIIEHU Ha MHO>KECTBE KOMILJIEKCHBIX 4yKcell. biaronaps nocieaoBaTrenbHOMY PaCUIMPEHNIO KPYTa HCIIOJIb3YEMBIX YUCEIl U 3HAKOMCTBY
C BO3MOKHOCTSIMH MIX IPUMEHEHHS Ui PEUICHUs PA3IMYHbIX 3a7ad (OPMHUPYETCs MPEACTABICHUE O €IMHCTBE MAaTEMATUKH KaK HayKH W € poJid B
MIOCTPOSHUU MOJIeJIeH pealbHOTr0 MUPA, LIUPOKO UCIOIb3YIOTCS 00001IEHIE U KOHKPETH3allHs.

Jlunusa «YpaBHEHHUSI U HEpaBEHCTBa» peajin3yeTcs Ha MPOTSHKEHUM BCero oOydeHMs Ha YpPOBHE CpesiHero o0Iero oOpa3oBaHUs, MOCKOJIbKY B
Kak7oM pazjiene [Iporpammel peaycMOTpEHO pelieHre COOTBETCTBYIOLINX 3aa4. B pesynbrare oOyuaromuyecs OBIaeBalOT pa3InuYHbIMU METOIaMU
peleHMs] pallMOHAJIbHBIX, UPPALMOHAIBHBIX, TIOKA3aTENbHBIX, JIOTApU(PMUIECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUN, HEPABEHCTB U CUCTEM, a TaKXKe
3aja4, cojaepxkamux mnapameTpbl. llomyueHHbIe yMEHMS IIMPOKO MCIONB3YIOTCS IMPU HCCIEIOBAaHUM (YHKIMM C MOMOIIBIO MPOM3BOAHOM, MpHU
peleHnH MPUKJIAAHBIX 33/]au U 331a4 Ha HaXO0X/IeHHe HauOOIbIINX U HAMMEHbIINX 3HaueHU GyHkuuu. JlaHHas coneprkaTenbHas TUHUS BKIIOYACT B
ce0s Takke GOpMUPOBAHNE YMEHUI BBINOIHATH PacYETHI IO (GopMyliaM, IPeoOpa30oBaHUsl PallMOHABHBIX, HPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX
BBIP@)KEHUI, a TakXe BBIPAKEHUH, coJepXkalluX CTerneHu u Jjorapu¢mel. braromaps wn3ydeHuro anreOpanyeckoro marepuana HPOUCXOIUT
JallbHENIIee pa3BUTHE aITOPUTMUYECKOTO M a0CTPAKTHOI'O MBIIIJIEHUS 00yJaromuxcs, GOpMUPYIOTCS HaBBIKU JIEAYKTUBHBIX PACCyXAEHHM, paboThI C
CHUMBOJIbHBIMH ()OpMaMH, MPEJCTAaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEH B BUJE PaBEHCTB M HepaBeHCTB. AnreOpa mpejiaraet 3¢(eKTuBHbIE
WHCTPYMEHTBI JUIsl pEICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHbIX 3a7a4, HAIJISAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAyKH.

CopepxarenpbHo-MeToinyecKass JUHUS «DyHKIMM U rpaduKu» TECHO MeperieTaercs ¢ APYTMMH JIMHMSIMHM y4eOHOIro Kypca, MOCKOJIBbKY B
KaKOM-TO CMbICIe 3aqaéT TIOCJIEJOBAaTENbHOCTh HM3y4eHHs Marepuaia. l3yueHue CTeneHHOW, IOKa3aTeNbHOM, JorapupMUUECKO U
TPUTOHOMETPUYECKHUX (PYHKIMH, UX CBOMCTB U IpaMKOB, UCIOIb30BaHUE (QYHKIIMM AJIsl pelIeHus 3a4a4 U3 APYTuX y4eOHbIX MPEIMETOB U pealbHON
KHU3HU TECHO CBSI3aHO KaK C MaTeMaTHMYeCKUM aHAJIU30M, TaK U C pelIeHHeM YpaBHEHMH M HepaBeHCTB. [Ipu 3TOM Oosbliioe BHUMaHHUE YAENseTCs
(bopMHpPOBaHHIO YMEHHUS BBIpaXaTb (pOpMyslaMU 3aBUCUMOCTH MEXAY Pa3IMYHbIMM BETUUYMHAMM, UCCIIEAOBATh MOJIY4YEeHHBbIE (DYHKIMH, CTPOUTH MX
rpaduku. Martepuan 3Toil copepKaTelbHOM JTUHUM HalleJeH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXIY



BEJIMUYMHAMU B pa3iuy4HOil ¢opMme: aHaIUTHYECKOW, rpaduyeckoil u cioBecHOW. Ero usyueHume crnocoOCTBYET pa3BUTHUIO aITOPUTMHYECKOTO
MBIIJICHHSI, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIIUU, UCTIOIH30BAHUIO AaHAJIOTHH.

CopepxarenpHas JnHUA «Hauama MareMaTH4ecKOro aHaiu3a» IO3BOJIAET CYLIECTBEHHO pPacCIIMPUTh KPYr KaK MaTeMaTU4eCKUX, TaK U
NPUKIAJHBIX 337124, JOCTYIHBIX OO0y4arolUMCs, TaK KaK y HHUX IOSBIISETCS BO3MOXKHOCTH CTPOMTH TPaQUKH CIOXKHBIX (YHKIUH, ONPENensITh MX
HauOoNbIIME M HAUMEHbIIWE 3HAYEHUs, BBIUYUCIATH IJIomagud (uryp ¥ oOBEMBI Tesl, HAXOAUTh CKOPOCTH M YCKOPEHHUs IpoueccoB. JlaHHas
coJlepKaTesIbHasl JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH IIOCTPOCHHUS MAaTE€MAaTHUYECKUX MOJEIECH pEalbHBIX CUTYyalluid, II03BOJSAET HAXOIUTh
HawIy4dlllee PELICHUE B NPUKIAAHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKMX, 3a7adax. 3HAKOMCTBO C OCHOBAaMH MaTEMAaTHYECKOTO aHalIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIbHO-IOTHUECKOTO M KPEaTUBHOT'O MBINUICHUS, (DOPMUPOBAHUIO YMEHHUH PacIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, T€XHUKe M HcKyccTBe. OOyuarommecs Y3HAIOT O BBLIAIOLIMXCS pe3yJbTaTax, IOIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTHKHU KaK HayKH, ¥ 00 MX aBTOpPaXx.

ConepxatenbHO-MeToUYeCKas JTUHUS «MHOXKECTBA M JIOTHKa» BKIIOYAEeT B ce0S DJIEMEHTHI TEOPHHM MHOXKECTB M MAaTEMaTHYECKOW JOTHKH.
TeopeTnko-MHOKECTBEHHBIE NPEICTABICHUS NPOHM3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTWKM M INpeAjararoT Hanbosee YHUBEpCalIbHbIM A3BIK,
OOBETUHSIOMNI BCE pa3febl MAaTEMaTHKU M €€ MPUIIOKEHNUH, OHU CBSI3BIBAIOT PAa3HBIC MATEMATHYECKUE JUCIHUILIUHBI U MX MPUIOKEHUS B €INHOE
nesnoe. [1o3ToMy BaXXHO AaTh BO3MOKHOCTh 00yUaroIieMycs MOHMMATh TEOPETUKO-MHOKECTBEHHBIHN S3bIK COBPEMEHHOM MaTeMaTUKH U MCII0JIb30BaTh
€ro JUisl BBIpaXXEHHUS CBOUX MbIcied. JIpyruM BaKHBIM IPU3HAKOM MAaT€MaTHUKU KaK HAyKH CJIEeIyeT NpPU3HAaTh CBOMCTBEHHYIO €H CTpPOrocThb
00OCHOBaHMH U ClIeZIOBaHUE ONPEIENEHHBIM IpaBWIaM IIOCTPOCHMS J0Ka3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTeMaTHYeCKOW JIOTHMKHU
CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBILIUIEHUS OO0YYaroIIMXCs, MO3BOJSET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTMUECKHUX IpPaBHII,
(dbopMHpyeT HABBIKU KPUTUUECKOTO MBIIUICHUS.

B yuebHOM Kypce «Anrebpa M Hadajla MaTeMaTHMYeCKOIO aHajiu3a» MPUCYTCTBYIOT OCHOBBI MAaTEMaTHUYECKOTO MOJEIMPOBAHUS, KOTOpHIE
MIPU3BaHbl CIOCOOCTBOBATH (POPMUPOBAHNIO HABBIKOB IMOCTPOEHMSI MOJIEJIEN pealIbHBIX CUTYaIlMH, UCCIeI0OBAaHUS ATUX MOJIEJIEH ¢ MOMOILBIO anmapaTa
anreOpbl 1 MaTEeMaTHYECKOTO aHajn3a, MHTEPIPETaluy MOJYYCHHBIX pPe3ysbTaToB. Takue 3aJjaHus BIUICTEHbI B KaXKAbIM M3 pa3/ieioB MPOrpaMMBbl,
MIOCKOJIbKY BECh MaTepuaj yueOHOro Kypca MIMPOKO UCIOIB3YEeTCs Ui peleHus MPUKIaaHbIX 3a1ad. [Ipy pemeHnn peanbHbIX NPaKTUYECKUX 3aj]1ad
oOyyaromuecs: pa3BUBAIOT HAOMIONATENFHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HMCIOJIb30BaTh aHAJIOIHIO, 0000IaTh U
KOHKpETH3UpoBaTh npodiemy. JleareabHocTh 10 (JOPMHUPOBAHHMIO HABBIKOB PELIEHMs MPUKIIAJHBIX 3a/1ad OPraHU3yeTcsl B MPOIEcCce M3YUYEHHs BCEX
TeM y4eOHOro Kypca «Anredpa U Hayana MaTeMaTUYECKOT0 aHATIN3a.

Ha usydenue y4yeOHOro Kypca «Anredbpa M Hadajga MaTeMaTHYECKOro aHajau3a» oTBoAuTCS 272 yaca: B 10 kimacce — 136 yacoB (4 uaca B
Heneno), B 11 kmacce — 136 yacoB (4 yaca B HEJICITIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonansubie yncima. OOBIKHOBEHHBIE M JECATHYHBIC JPOOM, MPOIEHTHI, OCCKOHEYHBIC mepuoanveckue npodu. [Ipumenenuwe apoOeit u
MIPOLICHTOB JIJIsl PEIICHUsI IPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTpaciiel 3HaHUH U peabHOM KU3HU.

JleiicTButenbHble uMcia. PanyoHalbHble W MppalMoHalIbHbIE yuciaa. ApuMeTHUYecKue olepaluy ¢ JeUCTBUTENbHBIMU 4YUCIaMU. Moayib
JEeWCTBUTENILHOTO YHCIa U ero cBoWcTBA. [IprOImKEHHbIC BRIYMCIICHNUS, TPABUIIa OKPYTIICHUS, TPUKHJIKA U OIICHKA PEe3yIbTaTa BEIYUCICHHIH.

Crenenp ¢ uensiM mnokasareneM. bunom Herotona. Mcnonbp3oBanue mnonaxonsmieid Gopmbl 3amucH JEHCTBUTENBHBIX YHUCEN JUISL PELICHUS
IIPAKTUYECKUX 3a7a4 U IPEJCTABIICHUS JaHHbIX.

Apudmernieckuil KOpeHb HATYpaJIbHOW CTETICHU U €r0 CBOMCTBA.

CreneHs ¢ paluoHaIbHBIM MTOKA3aTeIeM U €€ CBOWMCTBA, CTETICHD C ACHCTBUTEIHHBIM MTOKA3aTEIIEM.

Jlorapudm uncna. CoiictBa norapudma. JleciTHIHBIE U HATYpATbHBIE JIOTAPU(PMBI.

CuHyC, KOCUHYC, TAHTEHC, KOTAHTCHC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U apKTaHTEHC YUCIIOBOTO apryMEHTa.
YpaBHeHUsI H HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBbIE IpeoOpa3oBaHMA. YpaBHEHHE, KOPEHb YpaBHEHHUS. PaBHOCWIbHbIE YypaBHEHUS M ypaBHEHUS-CIEICTBHSL.
HepaBeHCTBO, pemieHne HepaBeHCTBaA.

OcCHOBHbBIE METO/BI PEIICHUs LENbIX U JPOOHO-pallOHATIbHBIX YpAaBHEHUN M HEpaBEHCTB. MHOIOWIEHbI OT OJHOW mepeMeHHOW. JleneHue
MHOTO4JIEHa Ha MHOTO4JIeH ¢ ocTaTkoM. Teopema be3y. Muorounensl ¢ nensiMu kodpdurmentamu. Teopema Buera.

Hpeo6pa30BaHmI YHCJIOBBIX BBIpa)KeHHfI, COZACpKaMX CTCIICHU U KOPHHU.



Hppanmonansupie ypaBHeHHS. OCHOBHBIC METObI PEIICHHS UPPAMOHATIBHBIX YPaBHEHUH.

[TokazaTenbHbIe ypaBHEHUs. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX YPABHCHH.

[IpeoOpa3oBaHue BBIpAKESHHH, CONEPIKALTUX JTOoTapru(MBI.

Jlorapudmudeckue ypaBHeHuss. OCHOBHBIE METOBI PEIICHUS JIOTAPUPMUICCKIX YPAaBHEHUH.

OcHoBHbIe TpUTOHOMETpUYecKue Gopmyibl. [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TpUroHOMETPUIECKIX YpaBHEHUH.

Pemrenue cucrem NMHENHBIX ypaBHEHUW. MaTpuiia CUCTEMBI JIMHEWMHBIX yYpaBHEHUN. OnpeaeauTesb MaTpUIbl 2X2, ero TeOMETPUUYECKUM CMBICIT
Y CBOWCTBA, BBIUYMCJICHUE €r0 3HAYCHHS, TPUMEHEHUE OMPENSTUTENS ISl PEUICHUsI CUCTEMbl JIMHEHHBIX ypaBHEHUU. Pellienne npukiiagHbix 3aaad ¢

IMOMOIIBIO CUCTEMBbI IMHEHHBIX ypaBHeHHﬁ. HccnenoBanue HOCTpOGHHOfI MOJCIIM C ITIOMOIIBIO MaTpHUIl U OHpeHeHHTCHeﬁ.

HOCTpOGHI/IC MAaTEMATHYCCKHUX MOHGHGﬁ peaanoﬁ CUTyalluu € IIOMOIIBIO ypaBHeHI/Iﬁ W HCPABCHCTB. HpI/IMeHeHI/Ie ypaBHCHHI;’I U HCPABCHCTB K
PCIICHUIO MATECMATHYCCKUX 3aaa4 1 3a/1a4 U3 Pa3JIMYHbIX obOnacreit HAayKHU U peaHLHOﬁ KHU3HHU.

DOyHKkuUH U rpaguKu

@OyHkius, crnocoObl 3agaHus  (yHkuMdA. B3aumao oOpatHble (yHkiuu. Kommosumms ¢ysxnuit. I'padux  dyHkuum. SneMeHTapHbIE
npeoOpa3oBaHus rpauKoB PyHKIIMA.

OO6nacTh onpezeneHuss U MHOXeCTBO 3HaueHUi QyHkuuu. Hymu ¢ynkuuu. [IpomexxyTku 3HakonoctosHcTBa. UETHBIE U HEUETHBIE (YHKIUU.
Ilepuonnueckue GpyHkuuu. [IpoMexyTku MOHOTOHHOCTH (DyHKIMHM. MakcuMyMbl U MUHMMYyMbI (QyHKiuu. HanOomnbinee 1 HauMeHbIIee 3HAUYCHHS
(GYHKIIUU Ha IPOMEXKYTKE.

Jluneitnast, kBagpaTHuHas U ApoOHO-TMHENHAs QYHKIIMU. DJIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPAPHUKOB.

CrenenHas GyHKLHUS C HATYpaJbHBIM M LeNbIM Moka3aTeneMm. E€ cBoiictBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-Od CTENEHH Kak (YHKIIUH
0o0OpaTHOM CTENEHU C HAaTypaIbHbIM ITOKA3aTEJIEM.

[TokazarenbHas u norapudmuueckas GyHKIUHU, UX cBoicTBa U rpaduku. Vicnonp3oBanue rpadukoB GyHKIUHN 1715 peLIeHUs] YpaBHEHUH.



Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apryMeHTa.
@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PealIbHBIX MPOIEcCcax U sIBICHUAX. [ paduku peanbHbIX 3aBUCUMOCTEH.
Hauajna maTeMaTH4YeCKOro aHajn3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl MOCTENOBATEIbHOCTEH. MeTon MareMaTH4ecKod HWHAYKIUH. MOHOTOHHBIE W OTpPaHUYCHHBIC
10CJIe10BAaTENbHOCTH. MIcTOpUs BO3HUKHOBEHHSI MAaTEMAaTHYECKOT0 aHAIN3a KaK aHaJIN3a OECKOHEUHO MaJIbIX.

Apudmernueckas U reoMmeTpuueckas nporpeccuu. beckoneuHo yObIBaromias reomerpuueckasi nporpeccus. Cymma OeCKOHEYHO YOBIBAOIIEH
reOMeTpUUYECcKOil mporpeccuu. JIMHEWHbIN U SKCIIOHEHIHATbHBIA pocT. Yncno e. @opMyna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHue MPOrpeccuu uis

pelieHus peasibHbIX 3aj1a4 MPUKIIATHOTO XapaKTepa.

HenpepeiBabie GyHKIME 1 ux cBoiictBa. Touku pa3pbiBa. ACUMNTOTHI rpadukoB QyHKIui. CBoiicTBa (YHKIMH HENPEPHIBHBIX HA OTpPE3KE.
Metos uHTEepBaJIOB U1 pelieHust HepaBeHCTB. [IpruMeHeHne cBOMCTB HeNpephIBHBIX (DYHKIMN AJIS pelIeHus 3a/1a4.

IlepBas u BTOpast npousBojHble pyHKIMH. Onpenenenue, reoMeTpuuecKuil U GU3NUecKuii CMbICI MPOU3BOJAHON. YpaBHEHHE KacaTelbHOH K
rpaduKy QyHKIHH.

[Ipon3BoiHbIe AeMeHTapHbIX pyHKIMNA. [Ipon3BogHAs CyMMBI, TPOU3BEAECHNS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.
MHuoskecTBa M JIOTHKA

MHoecTBO, onepalyy HaJl MHOXECTBAMM M UX CBoMcTBa. /[marpammel Oiniepa—Benna. [IpuMenenne TeopeTMKO-MHOKECTBEHHOTO arapara
JUISL OITMCAHMSI pEaJIbHBIX MTPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB.

OnpeneneHHe, TCOpEMa, CBOMCTBO MaTE€MaTHICCKOTO O6’I)€KT3, CJICACTBHUEC, 10KA3aTCILCTBO, PABHOCHJILBHBIC YPABHCHU .

11 KJIACC



YucJia 1 BBIYUCICHUSA

Harypanbnuple u nensie yucna. [IpuMeHeHHME NPU3HAKOB IEIMMOCTH LEIbIX 4Yuced, HauOonpimmii obmmii nenutens (mamee — HOJ) wu
HauMeHblee ooiee kpatHoe (nanee — HOK), ocratkoB 1o Mmosyito, anroputMma EBkiuma s pemeHus 3a1a4 B eJIbIX YUCIax.

KommnekcHple uuncna. Anredpamveckass U TpUrOHOMeTpudeckas (OpMbI 3amUCH KOMIUIEKCHOTO 4Hcia. ApUpMETHYECKHE OIepaluu ¢
KOMIUICKCHBIMH 4uciIamMu. M300pakeHne KOMIUIEKCHBIX 4YHCEN Ha KoopauHaTHOW miockoctu. Dopmyna MyaBpa. Kopam n-oif cremeHu wu3
KOMIUIEKCHOTO yucia. [IpuMeHnenne KOMIUIEKCHBIX YUCell AJis pelieHus (PU3nUecKuX U reOMEeTPUUECKUX 3aau.

YpaBHeHHsI 1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHH C MTOMOIIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU. PelieHre TpUroHOMETPHUYECKUX HEPABEHCTR.

OCHOBHBIE METO/IbI PEUICHHUS MMOKA3aTEIBHBIX U JIOTapUPMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI pELICHUS UPPAITHOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOBI PEUICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX, HPPAIIHOHATBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUUECKUX YPABHEHU.

ypaBHCHI/IH, HCEPAaBCHCTBA U CUCTCMBbI C ITapaMETpaMHu.

HpI/IMeHeHI/IC ypaBHeHHﬁ, CHUCTEM U HCPABCHCTB K PCHICHUIO MAaTCMATUYCCKUX 3a/la4 U 3a1a4 U3 PA3JINIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KU3HU,
HUHTCpHpCTAllUA TTOJYUCHHBIX PE3YJILTATOB.

DyHKUMH U TPAPUKHU
I'padux xomnosurmu ¢pyHkIu. ['eomeTpudeckne o0pasbl ypaBHEHHH U HEPABEHCTB Ha KOOPAMHATHOM MIIOCKOCTH.
Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'padnueckue MeToabl pelieHus: ypaBHEHUH 1 HepaBeHCTB. [ paduyeckue MeTobl peleHus 3aad ¢ mapaMeTpamu.



Hcnonb3oBanue rpadukoB GyHKUMHA A MCCIEIOBaHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT NPHU PEIICHUM 3a/1ad U3 JPyrux
y4eOHBIX IPEMETOB U PEATbHOM KU3HHU.

Hayana MmaTeMaTH4eCKOr0 aHAJIU3a

IIpuMeHeHre NPOU3BOAHON K MCCIEIOBAHMIO (YHKLIMH Ha MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoskaeHune HamOOJIbLIEro M HAUMEHBILIEro
3HAYCHUH HETIPEPHIBHOM (DYHKIIMM HA OTpPE3Ke.

[IpuMeHeHre TPOM3BOMHOM JUIS HAXO0XKICHHsS HAWIy4ylIero PEUICHUS B IPHUKIAAHBIX 3a4adax, Uil ONPEIEICHUS CKOPOCTH M YCKOpPEHUs
npoliecca, 3alaHHOro GopMyIIoi Ui rpaukoMm.

[TepBooOpasHas, 0CHOBHOE CBOMCTBO 1epBo0Opa3HbIX. [lepBooOpasHbie aneMeHTapHbIX GyHKIMH. [IpaBuia Haxox1eHUs: IEpBOOOPA3HBIX.
Nurerpain. ['eomerpudeckuii cMbici HHTETpaia. Beruucienue onpeaenéunoro uarerpaia mno gopmyne Hetorona-Jleitonuna.
[IpumeneHnue nuHTerpana 1 HaX0XACHU IJI0LIa/Iel TUIOCKUX PUTYp U 00BEMOB r€OMETPUUECKUX TEJI.

[Tpumepsr  pemenuit  auddepeHnnaNbHBIX  ypaBHEHHHA. MaremMaTHyeckoe MOJECIMPOBAaHHE pEaNbHBIX  IMPOLECCOB €  MOMOIIBIO
¢ depeHINaTbHBIX YPaBHEHUH.

HJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA VHUEBHOI'O KVPCA «AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOTr0 BOCIIUTAHUS:



C(OPMHUPOBAHHOCTh I'PAXKJTAHCKON MO3UIIMK 00YUarOIIErocss Kak akTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOr0 OOIECTBa, PEICTABICHUE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SIBICHHUH, MPOLEAYp TPaKIAHCKOTO 00IecTBa (BHIOOPHI, ONMPOCHI M APYIroe),
yYMEHHUE B3aUMOJIEHCTBOBATh C COL[MAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU € UX (DYHKLHUSAMHU U Ha3HAUCHHEM;

2) IaTPHOTHYECKOT0 BOCIUTAHNA:

c(OPMHPOBAHHOCTh POCCUHCKOM Tpa)KTaHCKOW MACHTUYHOCTH, YBAKEHHUS K MPOIUIOMY M HACTOAILIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHOE
OTHOILIEHHE K JTOCTH)KEHUSM POCCHHCKUX MAaTEMaTHUKOB U POCCUICKOM MaTeMaTU4eCKON IIKOJIbI, UCIIOJIb30BAaHUE ITUX JOCTHKCHUN B APYTUX HayKax,
TEXHOJIOTHUSIX, Chepax FKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO MOBEICHHS, CBS3aHHOTO C
[IPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUM HayKU U I€ATEIbHOCTBIO YUEHOI0, OCO3HAHKE JTMYHOI'O BKJIa/1a B IOCTPOCHUE YCTONYUBOIO OYyIIETO;

4) ICTETHIECCKOTO BOCIIUTAHUA

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs AICTETUKY MaTEeMAaTHYECKHX 3aKOHOMEPHOCTEW, OOBEKTOB, 3a7ad, PEHICHUH, pPacCyXICHHIA,
BOCIIPUMMYHUBOCTh K MATEMATUYECKUM aCIIEKTAM PA3JIUYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BoCHUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYEeCKHWE 3HAHUS B HMHTEpecax 370pOBOTO W 0e30macHOro olOpa3a »XKW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTaHWE, COATIAHCHPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, PErynspHas (u3nueckas aKTUBHOCTD),
(hU3UYECKOE COBEPIIIEHCTBOBAHUE MPHU 3aHATHUSIX CIIOPTUBHO-037]0POBUTEIBHOM IESITEIbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIO0JIOOUs, MHTEpEC K pa3nyHbIM chepam mpodeccnoHalbHON AESITeTbHOCTH, CBA3aHHBIM C
MaTeMaTHUKOM U €€ MpUIIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyayuieil mpodeccun M peanu30BbIBATH COOCTBEHHbBIE YKU3HEHHBIE
IUTaHBl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYecKOMYy OOpa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUHU BCEH JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMAaTUIECKON HAIIPABICHHOCTH;



7) IKOJIOTHYECKOTO BOCTIUTAHHUS:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPbl, TOHMMAHHE BIUSHUS COLMAIBHO-3KOHOMHMYECKHUX TMPOIECCOB HA COCTOSHHUE MPUPOJHOU U
COLIMAJIbHOW Cpe/ibl, OCO3HAHUE TN00ATBHOrO XapakTepa JKOJIOTMUECKHUX MpoOsieM, OpUEHTAlMs Ha NMPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWM s
peleHus 3a/1a4 B 00JIACTH OKPY>KAIOIIEH Cpe/ibl, TUIAHUPOBAHKE TIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCIEICTBHM U1l OKPYXKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHsI HAayKH M OOINECTBEHHOW MPAKTUKH, TOHUMAaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl YeTOBEUeCKON AesITeNbHOCTH, ITAMOB €€ Pa3BUTHS M 3HAUUMOCTH IS Pa3BUTHSI LIMBUIIN3ALIUN, OBIIAJCHHUE S3bIKOM

MaTeMaTUKH M MaTeMaTHYECKOM KyJIBTypOfI KakKk CpCACTBOM II03HAHWA MHpA, TOTOBHOCTbL OCYHICCTBJIATH IMPOCKTHYHO W MHCCJICIOBATCIILCKYIO
ACATCIIbHOCTb HHAUBUYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

Ba3oBble Jornuyeckue AeiicTBUA:

BBIABJIIATH U XapaKTepI/I3OBaTI) CyIIIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATHUYCCKUX O6”I)€KTOB, HOH?ITI/II71, OTHOHIGHI/Iﬁ Me>1<)1y IIOHATUAMU, (1)0pMan/Ip0BaTB
oTpesieNieHus MOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKAIMK, OCHOBaHUS IJis1 0000IIeHNS U CPaBHEHUS, KPUTEPUH TIPOBOJAUMOTO

aHam3a;

BOCIPUHUMATh, (HOPMYJIHpPOBaTH U NPeoOpa3OBbIBATh CYXKICHHS: YTBEpAUTENbHbIE M OTpHUIATEeNbHbIE, €IUHUYHbIC, YacTHble U OOIIue,
YCIIOBHBIE;



BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpeYrs B (DakTax, JaHHBIX, HAOIIOJCHUSX U YTBEPXKACHUSX, IpeJaraTh
KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNN;

ACJIaTh BbIBO/IbI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKU, ACAYKTHBHBIX U HHAYKTUBHBIX yMOSaKJHO'-IeHI/If/'I, yMO3aKJIIO‘-I€HI/II71 110 aHaJIOT'uH,

IIPOBOJIUTh CaMOCTOSITEJIBHO J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEp)KJIEHHUH (IpsMble M OT IMPOTUBHOIO), BbICTpauBaTh apryMEHTaLUIo,
MPUBOAUTH IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOJIBI;

BBIOMpPATh CIOCOO pemeHus: y4eOHOH 3amay (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOMpAaTh HambOoyiee MOAXOIAMUN C y4E€TOM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeJbCcKe JeiCTBIA:

MCIIOJIB30BATh BOMPOCH! KaK MCCIIEAOBATEILCKUN HHCTPYMEHT MO3HAHUA, (POPMYyITHUPOBATh BOMPOCH, (GPUKCHPYIONIUE TPOTHBOPEUHE, IPOOIEMY,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POpMUPOBATH FMIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

MIpOBOAUTL CaAMOCTOATCIBbHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAHUC 110 YCTAHOBJICHUIO 0COOEHHOCTE MAaTEeMaTHYECKOTO O6I>€KT8.,
SAIBJICHUA, ITPOLIECCA, BBIABJICHHUIO 3aBHCHUMOCTEH MCKOY O6’beKTaMI/I, SABJICHUAMM, ITPOLICCCAMU;

CaMOCTOATENbHO (OpMYJIMpPOBaTH OOOOIICHWS U BHIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO HAOIIOEHUS, WCCIEIOBAaHUS, OIICHUBATH
JIOCTOBEPHOCTH TIOJIYYCHHBIX PE3YJbTAaTOB, BEIBOJOB U 00OOIIECHHUI;

MMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTUC MTPOLECCA, a TAKIKE BBIABUT'ATb MMPECAITIOJIOKCHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBUAX.
Pa6ora ¢ undopmanmeii:
BBISIBIIATH JIePUITUTHI HH(DOpMAIHY, JaHHBIX, HEOOXOIMMBIX JIJI OTBETA HAa BOMPOC U JIJIsl PEIICHHUS 3a1a4H;

BbIOMpPaTh MH(MOPMALMIO M3 HMCTOYHUKOB pPAa3IMYHBIX THUIIOB, AaHAIM3MPOBATh, CHUCTEMATU3UPOBATh M WHTEPIPETHPOBATH HHPOPMALHUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYPUPOBaTh HH(GOPMAITHIO, TIPEACTABIISATH €€ B pa3IMUHBIX (popMax, HILTIOCTPUPOBATH TpadUuecKH;



OLICHHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHble el cCTBUS
O01menmne:

BOCIIpUHUMATh U (bOpMy.]II/IpOBaTI) CYXKACHHUA B COOTBCTCTBHUU C YCIIOBUAMU U LCIISIMU 06H1€HI/I$I, sSICHO, TOUHO, 'PAMOTHO BbIpa>XaTb CBOIO TOYKY
3pCHUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX, NaBATh IMOSACHCHUS 10 XOAY PCHICHUS 3a/1a4, KOMMCHTUPOBATH HOJ'Iy‘lGHHBIﬁ pe3yiIbTaT;

B X0A€ O6Cy>K,Z[CHI/I$I 3a1aBaThb BOIIPOCHI 11O CYHICCTBY 06cy>Kz[aeM017I TCMBI, HpO6JIeMLI, pemaeMoﬁ 3aJa4u, BbBICKAa3bIBaTh NJACH, HALICJICHHBIC Ha
IMOMCK PCHICHUA, COIIOCTABJIATL CBOW CYXACHHA C CYXKACHUAMU APYTHX YUYACTHUKOB Jualiora, O6Hap}I)KI/IBaTI) pasiiniunue U CXoAaCTBO HO3PIIII/II>1, B

KOPPEKTHOI opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NpEACTAaBJIATL PE3YJIbTAThl PCHICHUA 3ada4dU, SKCHCPUMCHTA, HUCCIICAOBAHUA, IPOCKTA, CAMOCTOATCIBHO BBI6I/IpaTB Q)OpMaT BBICTYIIJICHUA C
y‘{éTOM 3aJla4 IpC3CHTalluu 1 0COOEHHOCTEN AyAUTOPHUH.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBHS
Camoopranmusanus:

COCTABJIATh IUIAH, QJITOPUTM pEIIEHUs 3a7ayd, BbIOMpPATh CIOCOO pELIeHHs ¢ YYETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOMKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApHAHTHI PEHICHUN ¢ y4ETOM HOBOW MH(OpMaLIUU.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJaJIeTh HaBBIKAMH MO3HABAaTEIbHOM pe(l)JICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX JEHUCTBUI M MBICIUTEIbHBIX mponeccoB, UX pe3yJibTaTOB,
BJIAJICTH crocodamu CaMOITPOBEPKHU, CAMOKOHTPOJIA ITpoLecCa 1 pe3yJibTaTa pCIICHUA MaTeMaTH4eCKOi 3aga4uu,



MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHWU 3aJ1aud, BHOCUTH KOPPEKTHUBBI B JIESITEIHHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3yNbTaTa LEJINU U YCIOBHUSIM, OOBACHATH INPUUYMHBI JOCTHIKEHUS WM HEJOCTUKEHUS PE3yNIbTaTOB JEATEIbHOCTH,
HAXO/UTh OMIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHAasI 1eATETbHOCTD:

[IOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAMBUAYAIBHON pabOThI IPU PELICHUH Y4eOHBIX 3a]a4, IPUHUMATh 11€JIb COBMECTHON
AESATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHON pabOThI, pacHpeneisTh BUIbI paboT, JOTrOBapHBATHCs, OOCYKAATh MPOLECC U PEe3yNbTarT
paboTbl, 000011aTh MHEHUST HECKOJIBKHX JIFOJIEH;

Y4acTBOBATh B TPYNIOBEIX (hopMax paboThl (00CykIeHUsl, 0OMEH MHEHUH, «MO3TOBBIC IITYPMbBD» U HHBIE), BHIIOIHATH CBOIO YacTh pabOTHI U

KOOPAUHHUPOBATH CBOHU IIGfICTBHH C JApyrumMud 4JC€HaMHl KOMaH/bl, OLICHUMBATL KadCCTBO CBOCIro BKJaJda B O6HII/H71 IMPOAYKT IIO KPUTCPHUAM,
C(bOpMy.TIHpOBaHHLIM yY49aCTHUKaMU BBaHMOHGﬁCTBHH.

IHNPEAMETHBIE PE3YJBTATHBI

K konny oOyuenus B 10 kiacce oOyvaromuiics MOMyYUT CIEAYIOUIME MPEAMETHbIE Pe3yJbTaThl MO OTIACIbHBIM TeMaM padoyeil mporpaMmbl
yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHAIU3an:

Yucaa ¥ BLIYUCJIEHUS

CBO60}IHO ONCpHUpOBaATh TMOHATHUAMU: PpPalOUOHAIBHOEC YHCIIO, OeckoHeuHas nepuoanvcCKas )IpO6B, MMPONLCHTBI, HPpPAUOHAIBHOC YHUCIIO,
MHOXCECTBa pallMOHAJIbHBIX 1 HeﬁCTBHTeHLHBIX qucei, MoayJjib HGﬁCTBHTGJ’IBHOFO qucia,

MPUMEHSTH IPOOH U MPOLIEHTHI JUIs PEellIeHUs TPUKIIAJHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiell 3HaHUI U pealibHOM JKU3HH;



MPUMEHSITH NPUOTMKEHHBIE BHIYUCIICHUS, IPABUJIa OKPYTIICHUS, TPUKUAKY U OLICHKY pe3yJIbTaTa BHIYMCICHUII;

CBO6OI[HO OICpHUpOBATh NOHATUEM: CTCIICHDb C LCJIBIM IIOKAa3aTCJIEM, MCIIOJIBb30BaTh MOAXOAAIIYIO (bOpMy 3aIlucu HeﬁCTBHTeHBHBIX YHuCCJI OJ1d
PEIICHUSA IMPAKTUYCCKUX 3a4a4 U IPCACTaBJICHUA JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYPaIbHOM CTENEHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKA3aTelNeM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JTOrapu(dM YKcia, TECATUUHBIE U HaTypalbHbIE JIOTapu(MBI;
CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YUCIIOBOI'O apryMEHTa;
OIIEpUPOBATh NOHATUAMU: APKCUHYC, ApPKKOCUHYC U apKTAHI'€HC YMCIIOBOI0 apryMEHTa.
YpaBHeHus1 M HepaBeHCTBA:

CBOOO/IHO ONIEPHPOBATh MOHATUSMHE: TOXKIECCTBO, ypaBHEHHE, HEPABEeHCTBO, PABHOCUIILHBIC YPABHEHHS M YPAaBHEHUS -CIICICTBHS, PABHOCUIIbHBIC
HEPaBEHCTBA;

MIPUMEHSTh Pa3IMYHbIE METObl PEIIECHUs PAllMOHAIbHBIX U JAPOOHO-PALMOHAIBHBIX YPAaBHEHUN, NPUMEHATh METOJ MHTEPBAJIOB Ul PEIICHUS
HEPaBEHCTB;

CBO60,Z[HO ONCprUpoOBaTh TOHATUAMU: MHOI'OYICH OT OJHOM HepeMeHHOﬁ, MHOT'OYJICH C ICJIbIMHU KOB(I)(I)I/II_II/IGHTB.MI/I, KOpHH MHOTI'O4YJICHA,
MNPUMCHATH ACJICHUEC MHOT'OYJICHA HA MHOT'OYJICH C OCTATKOM, TCOPEMY Be3y " TCOpECMY Buera nua peliCHus 3a/1a4;

CBOOOJTHO ONEpPHPOBATH MOHATUSAMH: CUCTEMa JMHEHHBIX YpaBHEHHM, MaTpula, ONpeAeaInTedb MAaTPULBl 2 X 2 U €ro reOMeTPUYECKUI CMBICI,
HCIIOJIB30BAaTh CBOWCTBA OMNpPEAENNTENs 2 X 2 Ui BBIYMCICHHMS €r0 3HAYEHHUs, NPUMEHATH OIPEACIIUTENN Uil PEHIEHUS CHUCTEMbl JIMHEHHBIX
YPaBHEHUH, MOJEIUPOBATH PEabHBIE CUTYAlLlMH C IIOMOIUBIO CUCTEMBI JIMHEMHBIX YPaBHEHHM, UCCIENOBATH IIOCTPOCHHBIE MOJEIU C ITOMOIIBIO
MaTpull ¥ ONPEIEIUTENICH, MHTEPIPETUPOBATH ITOJIYYEHHBIN PE3yNbTaT;

HCII0JIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMHU /1715l MpeoOpa30BaHus BhIPAKEHHUI;



BBITIOJHATH MPeoOpa30BaHus YUCIOBBIX BBIPAKEHUH, COAEPKAIINX CTEIIEHU C PAIlMOHATILHBIM MTOKA3aTelIeM;
UCIIOJIb30BaTh CBOMCTBA Jorapu(MoB it MpeoOpa3oBaHusl JTOrapu(pMUUECKUX BbIPAKECHHUIA;

CBOOO/IHO OTIEPUPOBATH MOHSATUSAMU: UPPAIMOHATBHBIC, MTOKA3aTeIbHbIC U Jorapu(pMUUECKHe YpaBHEHHsS, HAXOAUTh WX PEHICHUS C TTOMOIIBIO
PaBHOCHUJIBHBIX TIEPEXO0/I0B UM OCYILIECTBIISIS POBEPKY KOPHEI;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKUEe POPMYJIbI AJIs MPeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBO6OI[HO OIICpHUPOBATH NOHATUCM: TPUTI'OHOMCTPHUYCCKOC YPABHCHUC, IMPUMCHSATH HCO6XO,Z[I/IMBIG (1)OpMy.]'IBI A pelICHrusA OCHOBHBIX THIIOB
TPUTOHOMCTPHYCCKUX ypaBHeHHﬁ;

MOZCIIMPOBATh PCAJIbHBIC CUTYAIIUHU HaA SA3BIKC anrerH, COCTAaBJIATh BBIPpAXKCHUA, YPABHCHUA, HCPABCHCTBA 110 YCJIOBHUIO 3ada4U, UCCICAOBATH
IMOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUCM alriapara aJIFe6pI)I.

DOyHKIUH U TPaQUKH:

CBOOOJHO OTEpPHPOBATH MOHATUSAMH: (YHKIHUS, CIIOCOOBI 3aMaHus (PYHKIMH, B3aMMHO OOpaTHble (DYHKIMH, KOMIO3HMIUS (YHKIHH, Tpaux
(GYHKIIMH, BBITOJIHATH dJIEMEHTapHbIE Ipeo0pa3oBaHusl rpapUKOB (YHKIIHIA;

CB060)IHO OICPpHUPOBATH ITOHATUSAMMU: 001aCTh OMPECACIICHUA U MHOXECTBO 3HAYCHUU (1)yHKIII/II/I, HYJIA (1)YHKIII/II/I, IMPOMEIKYTKH 3HAKOIIOCTOSIHCTBA,

CcBOOO/JIHO OIEpPUPOBATh MOHATUSAMU: YETHbIE U HEUYETHbIE (QPYHKUMM, NEpUOoAMYEcKHE (YHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHUH,
MaKCUMYMbl U MUHUMYMBbI (DyHKITH, HanOoJIbIllee U HaUMEHblIlee 3HaueHHe (PYHKIIUU Ha TPOMEKYTKE;

CBO60,[[HO ONCpHUPOBATh NMOHATUAMU: CTCIICHHAA CI)YHKI_II/I}I C HAaTYpPaJIbHBIM U LCJIbIM ITOKA3aTCJICM, Fpa(bI/IK CTCIICHHOM (I)YHKI_II/II/I C HaTypaJIbHbIM
H [CJIBIM ITOKa3aTCJICM, Fpa(I)I/IK KOpH: Nn-oM CTeNeHHU KaK (I)YHKLII/II/I O6paTHOI71 CTCIICHU C HATYPAJIbHBIM ITOKA3aTCIICM;

OIIEPUPOBATH MOHATUSAMHU: JINHEIHASA, KBaJIpaTU4YHAsl U IPOOHO-TMHEHHAas (PYHKIMH, BBITOIHAT JIEMEHTApHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX
rpauKoB;

CcBOOO/IHO OMEpUPOBATH MOHATHSAMU: MOKa3aTelbHas U Jiorapupmuueckas GyHKIMH, UX CBOMCTBA M IpadUKH, UCIOJIb30BATh UX TpapuKu IS
peLIeHusl ypaBHEHU;



CBO6OI[HO OIICPHUPOBATH NOHATUAMU: TPUTOHOMETPUUCCKAA OKPYKHOCTD, OIIPEACTICHUC TPUTOHOMCTPUICCKUX (bYHKHI/Iﬁ YHUCJIOBOI'O aprymeEHTa,

UCIOJIb30BaTh rpa@uku QYHKUIUN [UIsI UCCIIEOBAHMS MPOLECCOB M 3aBHCHMOCTEH MpU pElIeHUU 33Jad U3 APYTruX y4eOHBIX NMPEAMETOB U
pealIbHOM JKU3HH, BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEX/1y BEIMYMHAMU,

Hauaja MmaTeMaTH4YeCKOIo aHaJM3a:

CBOOOJHO OIEPUPOBATh MOHATUAMU: apupMETUUYECKas U reOMeTprudecKas nporpeccusi, 06CKOHEYHO yObIBarolllas reoMeTpuyecKas porpeccus,
JMHEWHBIA ¥ 9KCIIOHEHITMAIBHBIA POCT, (POPMYIIa CIIOKHBIX MPOLIEHTOB, UIMETh MPEACTABICHNE O KOHCTAHTE;

HCIIOJIB30BATh IMPOrpeCCuu Jisl pCuICHUS PCAJIbHBIX 3a/1a4 ITPUKIIAIHOI'O XapaKTepa,

CBO6OI[HO OIICPHUPOBATL IOHATUAMU: IIO0CJICAOBATCIbHOCTD, CII0COOBI 3aJaHus HOCHGHOB&TCHBHOCTCﬁ, MOHOTOHHBIC W OI'PAHUYCHHBLIC
MMoCJICA0BATCIIbHOCTU, TIOHUMATh OCHOBBI 3aPOXKACHHUA MATCMATUYCCKOI'O aHaJIM3a KaK aHajin3a OECKOHEUHO MaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: HETIPEPHIBHBIE (DYHKIMH, TOYKH pa3pbiBa rpaduka GyHKIMH, aCHMITOTHI TpaduKa (yHKIUH,
CBOOO/THO OTIEPUPOBATH MOHATHEM: (YHKIIHS, HETIPEPhIBHASL HA OTPE3KE, IPUMEHSITh CBOMCTBA HEMTPEPBHIBHBIX (DYHKIWH IS PEIICHHS 33124,
CBOOO/THO OIIEPUPOBATH MOHATUAMU: TIEpBasi U BTOpasi MPOU3BOIHbIE (DYHKIMH, KacaTeabHast K rpaduky QyHKINY;

BBIUUCIIATH POU3BOIHBIE CYMMBI, TPOU3BEICHNS, YACTHOTO U KOMIIO3ULIUH IBYX (YHKIMMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (YHKIINH;
UCIOJIb30BATh T€OMETPUUYECKUH U (PU3NUECKUI CMBICT IPOU3BOIHOM /s peILieHHs 3a/1ay.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MIOHSATHIMHU: MHOXECTBO, OTIEPAIINY HaJl MHOKECTBAMH,

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjsl ONMMCaHUS peaslbHbIX MPOLIECCOB U SIBICHUM, IPU PEeLICHUH 3a/1ad U3 JPYTUX Y4eOHBIX
MIPEIMETOB;



CBO6OI[HO OIICPpHUPOBATH IOHATUAMM: OIPCACICHUC, TCOpPEMA, YPAaBHCHHUC-CICACTBUC, CBOMCTBO MaTeMaTHYECKOI'O O6’beKTa, J0Ka3aTeJIbCTBO,
PaBHOCUJIBHBIC YPABHCHUS U HCPABCHCTBA.

K xonmy oOyuenust B 11 kiacce 00y4aronuiics MOTYYUT CIACAYIOIIME MPEIMETHBIE PE3YIbTaThl MO OTACIBHBIM TeMaM pabodell MporpaMMbl
yuebHOro Kypca «Anredpa 1 Hayajga MaTeMAaTHYECKOTI0 aHAIHU3ay:

Yucjaa 1 BBIYUCJIECHHUA:

CBOOOJITHO OINEPUPOBATH TMOHATHUAMH: HATYpPAJIbHOE M IEJI0€ YHUCI0, MHOXKECTBA HATYPAIbHBIX M LEJBIX YHCEJ, HMCIOJIb30BaTh IMPU3HAKU
nenumoct nenbix uncen, HOJ u HOK HatypanbHbIX uncen Uil pelieHus 3a1a4, IpUMeHsTh anroput™ EBkinuia;

CBO6OI[HO OIICpHUPOBATH NOHATUCM OCTATKaA 110 MOAYJITO, 3aAIIUCBIBATh HATYPAJIbHBIC YK CJIa B PA3JIMYHBIX ITIO3UTTUOHHBIX CUCTEMAX CUUCIICHUS

CBOOOJIHO OIEpPUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEICTaBISATh KOMIUICKCHBIE 4YHCIa B
anreOdpanvecKkoi U TPUrOHOMETPUYECKO (hopMe, BHIMOTHATH apuMETHIECKHE ONIepallii C HUMU U U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHNs U HEPABEHCTBA:

CBO60,Z[HO OIICPpHUPOBATH MOHATUAMU: UPPALTNOHAJIBHBIC, ITOKA3ATCIIbHBIC U JIOFapI/I(I)MI/IquKI/Ie HCEPAaBCHCTBA, HAXOAUTH UX PCIICHUA C ITIOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOO0B;

OCYILIECTBIATh OTOOP KOPHEN IpU PEIIEHUU TPUTOHOMETPUUECKOIO YPAaBHEHUS;

CBOOOJTHO OINEpUPOBATh MOHATHEM TPUTOHOMETPHUECKOE HEPaBEHCTBO, MPUMEHATh HEOOXOAMMBIE (OPMYIbI Ul PELIEHHUs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CB060)1HO ONCpHUPOBATH TMOHATHUAMU: CUCTEMA W COBOKYIIHOCTH ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHBIC CUCTEMbI MU CUCTEMBI-CIICACTBUA,
HaxXOJUThb PCUICHUA CUCTCMbI U COBOKYHHOCTCI‘;I PalMOHAJIBHBIX, UPPALIMOHAJIbHBIX, ITOKA3aTCIIbHBIX U JIOI“apI/I(I)MI/I"IeCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB,



pelmaTh paluOHalbHbIE, HPPALUOHANbHbIEC, I10Ka3aTelbHbIE, JOrapuPMHUUECKME MU TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA,
coJiepaKalIe MOJyJIU U IapaMeTpPhl;

IPUMEHSATH rpaduyeckue METOIbI UI PELICHUs YPaBHEHUI U HEPABEHCTB, a TAKXKE 3aj1au C apaMeTpaMu;

MO/JICJINPOBATh PEATIbHBIC CUTYALMH Ha S3bIKE alIreOpbl, COCTABIATH BbIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI 10 YCIOBHUIO 3a/lauH,
MCCIIEI0OBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BaHUEM amnapaTa anreOpbl, HHTEPIPETUPOBATH MMOJIyYSHHBIH pe3ybTar.

DyHKIUH U TPaQUKH:

CTPOUTH TPaPHUKH KOMIO3HIUU (PYHKIIUI ¢ TOMOIIBIO JIEMEHTAPHOTO UCCIIEOBAHUS M CBOMCTB KOMITO3UINH IBYX (DYHKITHIA;
CTPOUTH TeOMeTpUUecKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOO/IHO ONIEPUPOBATH MOHATHIMHU: T'paMKU TPUTOHOMETPHUUECKUX (DYHKIIMH;

IPUMEHATHh PYHKIMM JUI MOJETUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Havaja maTeMaTH4eCKOI0o aHAJIM3a:

HCIO0JIb30BaTh IPOU3BOIHYIO /Ul UCCiIe10BaHus (PYHKIIUM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEE U HAUMEHbIIIEE 3HaYCHUS (PYHKIIMU HEMPEPHIBHON HA OTPE3KE;

HCIIOJIb30BaTh MPOU3BOJHYIO JUISI HAXOXKJIEHUS HAWJIyYLIErO PEUICHUs B IMPUKIAJHBIX, B TOM YHCIIE COLUAIbHO-DKOHOMMUYECKHX, 3a7adax, s
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHHS MPOLECCa, 3aaHHOr0 (hOpMYJIION WU TpahUKOM;

cBOOOZIHO oOmepupoBaTh MOHIATUAMU: TEepBOOOpa3Has, ONpPENENEHHBIN HHTErpay, HAXOJIWUTh IEPBOOOpPA3HBbIE SJIEMEHTAPHBIX (QYHKIMA U
BBIUUCIIATH HHTErpall 1o ¢popmyne Hetotona-Jleitbuua;

HaxXoauTh IJiomaau IJI0CKUuX (I)I/Il“yp 1 00BEMEI TEJI C MMOMOIIBIO UHTCI'PAJIA,

MMETh MPEJCTaBIEHNE O MaTEMaTHUECKOM MOJICIMPOBAHUH Ha IpUMepe cocTaBieHUs TuddepeHIanbHbIX ypaBHEHUI;



pelaTh NPUKJIAIHbIE 3a/1a4d, B TOM YHCJIE COLIMAIbHO-?)KOHOMUYECKOI0 U (PU3MUECKOro XapakTepa, CpeICTBAMUA MaTeMaTHUECKOro aHAIIN3A.
TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3neinoB U TeEM IPOrpaMMmbl KomnuecTtBo yacos OnexktpoHHble (IU(pOBLIE)
n/n Bcero Konrtponensle — IIpaktuueckue 00pa30BaTENBHEIC PECYPCEL
paboThI paboThl
1  MHOXecTBO AeHCTBUTENLHBIX Yncell. MHOrowieHsl. ParinonaibHbIe 24 1
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI TMHEHHBIX YpaBHEHHHA
2  Oynkuuu u rpaduku. CreneHHast QyHKIHS € IETBIM TTOKa3aTeneM 12 1
3  Apudmerndeckuil KopeHb n-oit crenenn. MppannonansHbie 15 1
ypaBHEHUSA
4 TloxazarenbHast pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5  Jlorapubmuueckas ¢pyukuus. Jlorapugmuueckrue ypaBHeHUs 18 1
6  Tpuronomerpuyeckue BHIpOKEHUS U YPaBHEHHS 22 1
7  TlocnemoBaTeabHOCTH M IPOTPECCHH 10 1
8  HenpepsiBuble pynkuuu. [IponsBognas 20 1
9  TloBropenue, 0000IIEHIE, CUCTEMATHU3AIIHS 3HAHUI 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
11 KJIACC
Ne HanmenoBanue pa3iesnoB U TEM IpOrpaMMBbl KomnuecTBo vacos OneKTpoHHbIE (LIUPPOBHIE)
n/m Bcero  KontpombHbie [IpakTryeckue 00pa30BaTEILHEIC PECYPCh
paboThI paboThI
1 Hccnenoanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOIHOMN 22 1
2 ITepBooOpazHas 1 UHTETpa 12 1
3 I'paduxu TPUrOHOMETPHUYECKUX (DYHKIIUH. 14 1
Tpuronomerpruyeckne HepaBEHCTBA
4 WppatmonanbsHble, moKa3aTeNbHbBIE U JIOTapUPMHUUECKHE 24 1

HEpaBEHCTBA
5 Komruiekcusie yncia 10 1



Ne HanmenoBanue pa3zneinoB U TeEM IpOrpaMMmbl
/I Bcero  KontposabHbIe
paboThI
6 Harypanbnblie u 1ienble yucia 10 1
7 CucTeMbl pallMOHATIBHBIX, HPPAIIMOHATBHBIX MTOKAa3aTeIbHbBIX 1 12 1
Jorapu(MUUECKUX ypaBHEHUI
8 3ajaun ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIM 3HAHUHA 16 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
IMOYPOUYHOE IINIAHUPOBAHHUE
10 KJIACC
No Tewma ypoxka
/m Bcero KoHTposbHbIE
paboThl
1  MHoxecTBO, oniepaluy HaJl MHOKECTBAMHU U UX CBOICTBa 1
2  Jmarpammbl Diinepa-Benna 1
3  IIpumeHeHHE TEOPETUKO-MHOKECTBCHHOTO anmapara Jijis 1
pelieHus 3aaaq
4  PaumonanbHble uncia. OOBIKHOBEHHBIE U JECSITUYHBIC APOOHU, 1
MPOIIEHTHI, OECKOHEYHBIC TIEPUOIMYECKUE APOOH
5 Panmonanshbie uncna. OOBIKHOBEHHBIC U IECATUYHBIEC IPOOH, 1
MPOLIEHTHI, OECKOHEYHBIEC IEPUOANUECKUE JPOOH
6 IIpumenenue qpoOei U MPOIEHTOB ISl PEIICHUS MPUKIAIHBIX 1
3aja4
7  Ilpumenenue npo6eit v MPOLEHTOB ISl pEIICHUs MPUKIaIHBIX 1
3aaq
8  MeiicTBuTenpHbIe yncna. ParmoHanbHble U HppaAMOHATBHBIE 1
qucna

9  ApudmeTndeckue omepaIyu ¢ JIeHCTBUTSIIEHBIMU YHCITAMH 1

KommuectBo yacoB

[IpakTuueckue
paboThI

KomangectBo yacos

IIpakTrueckue
paboTsl

DOnexTpoHHbIE (ITUPPOBEIC)
o0pa3oBaTeNbHbIC PECYPCHI

Jara
W3y4YCHUS

DJEeKTPOHHBIE LIU(PPOBbIE
o0pa3oBaTebHbIE PECYPCHI



/o

10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

Tema ypoka

Mopnynb A€CTBUTEIBHOIO YHACIIA U €TI0 CBOMCTBA

[TpuGnnxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U

OLCHKA pEe3yJibTaTa BBIUMCIICHHI

OcCHOBHBIE METOBI PELICHUS 1IENIBIX U IPOOHO-PAIIMOHATILHBIX
YpPaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/BI PELICHUS LIEJIBIX U IPOOHO-pAIIMOHATIBHBIX
YPaBHEHUI U HEPAaBEHCTB

OcCHOBHBIE METOBI PELICHUS 1IENbIX U IPOOHO-PAIIMOHATIBHBIX
YpPaBHEHUI U HEPABEHCTB

MHoOrouneHns! OT OJHOM NepeMEHHOM. JleleHre MHOro4ulIeHa Ha
MHOrouieH ¢ octaTkoM. Teopema besy

MHuorousensl ¢ nensiMu ko3 dunrentamu. Teopema Buera
Pemenue cuctem MMHEHHBIX ypaBHEHHI
Pemenue cucrem JIMHENHBIX ypaBHEHUM

Matpuna cucTeMsl JINHENHBIX ypaBHEHUI. ONpeenuTeis
MaTpHUILIbI 2X2, €r0 FTeOMETPUYECKHI CMBICT U CBOWCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

OHpCHeHI/ITCHB MaTpUulbl 2X2, €ro FCOMeTpI/I‘{eCKI/Iﬁ CMBICIT U
CBOﬁCTBa; BBIYMCIICHHUEC €TI0 3HAYCHUA

[IpuMeHeHne onpenenuTens A PELIeHUs] CUCTEMBI JIMHEWHBIX
ypaBHEHUH

Pemenue nmpukiaaHeix 3a1a4 ¢ MOMOIIBIO CUCTEMBI JINHENHBIX
YpaBHEHUU

Pemrenne nmpukiiagHeIX 3a/1a4 € IOMOLIBIO CHCTEMBI JIMHEMHBIX
ypaBHEHUH

KonrtponbHas pabora: "PanonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEeMbl TMHEHHBIX YpaBHEHHH"

Bcero KouTtponbHbie

[

e

KonunuectBo uacoB

paboThI

[IpakTuueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IUPPOBHIE
o0pa3oBaTeNbHbIE PECyPChHI



/o

25

26

27

28

29

30
31

32

33
34
35

36

37
38
39

40

Tema ypoka

Oynkius, cnocoOsl 3aganus Gpyaknun. Bzanmuo oOpatHsie
byakunn. Komnosutus GyHkmmit

I'paduk pynkmmu. InemeHTapHbIe TpeoOpa3oBaHusl rpad)uKoB
byHKIUH

OO6nacth ornpeeneHus: © MHOXKECTBO 3HaueHu GyHkmn. Hymn
¢dbynkuuu. [IpoMexxyTKH 3HaK MMOCTOSHCTBA

Yérnble u Heu€THbIe pyHKmu. [leproanueckue GyHKINN.
[IpomexxyTKi MOHOTOHHOCTH (PYHKITUU

MaxkcumyMbl 1 MUHUMYMBI (hyHKIHA. Hanbomnbinee u
HauMEHblIee 3HaueHue (PyHKIMH Ha IPOMEXYTKE

Jluneitnas, kBajpaTH4Has U APOOHO-IMHEHHAS (PYHKIIHH
DneMeHTapHOE UCCIICOBAaHUE U TTOCTPOEHUE TPa(hUKOB ITHX
byHKIUH

DneMeHTapHOE UCCIIEIOBAaHNE U TTOCTPOEHUE TPaPUKOB ATHX
byHKIUH

CreneHs ¢ 11eJI6IM TToKa3areieM. bunom Herotona

CreneHs ¢ 11eJI6IM TToKa3areieM. bunom Herotona

CrenenHas GyHKLUS C HATYpaJIbHBIM U LIEIbIM NOoKa3aTeneM. E¢
CBOMCTBa U rpadukK

KonTponbnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpacduk"

Apudmerndeckuil KOpeHb HaTypaJbHOU CTETIEHHU U €ro CBOICTBA
Apudmerndeckuil KOpeHb HaTypaJbHON CTETIEHH U €ro CBOICTBA

[TpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHN
1 KOpHU

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKALINX CTEIICHH

KonunuectBo uacoB

Bcero KouTtponbHbie
paboThI

[IpakTuueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IUPPOBHIE
o0pa3oBaTeNbHbIE PECyPChHI



/o

41

42

43

44

45

46

47

48

49

50

51

52
53
54

Tema ypoka

U KOpHH

[TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COIECPIKAIINX CTEIICHN
U KOpHU

HppaunonanbHble ypaBHeHMs. OCHOBHBIE METO/IbI PELICHUS
UpPaLMOHATILHBIX YPaBHEHUM

WppanmonansHbie ypaBHeHNs. OCHOBHbBIE METO/BI PELICHUS
UPPALMOHAIIBHBIX YPABHEHUN

WppanumonansHbie ypaBHeHNsA. OCHOBHbBIE METOABI PELICHUS
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEpEXObl B PELIEHUH UPPALlMOHAIbHbBIX
ypaBHEHUH

PaBHOCHIIBHBIE TEPEXObI B PEIIEHUU UPPALUOHATBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TEPEXOBI B PEIIEHUU UPPALHOHATIBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE ITEPEXO/BI B PELLIEHUU UPPALMOHATIBHBIX
YpaBHEHUU

CaoiicTBa 1 rpa@uK KOpHS N-OM CTENEHU KaK (YHKIIMU 0OpaTHOU
CTETIEHU C HAaTYPaJIbHBIM I10Ka3aTeleM

CBoiicTBa 1 rpaduk KOpHS -0 CTeNeHu Kak (GyHKIUU 0OpaTHON
CTENEeHU C HAaTYpaJIbHbIM IOKa3aTeseM

Kontponbnas padota: "CBoiicTBa u rpaduik KOpHS nN-0i CTENEHHU.
HppanmonanbHble ypaBHeHUA"

Crermens ¢ PallMOHAJIBHBIM ITOKA34aTCJICM U e€ CBOiiCTBa
Crermens ¢ PallMOHAJIBHBIM ITOKA34aTCJICM U e€ CBOiiCTBa
Crermens ¢ PallMOHAJIBHBIM ITOKA34aTCJICM U e€ CBOiiCTBa

KonunuectBo uacoB

Bcero KouTtponbHbie
paboThI

[IpakTuueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IUPPOBHIE
o0pa3oBaTeNbHbIE PECyPChHI



/o

55
56
57
58

59

60

61

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

Tema ypoka

[Toka3zarenbHas GyHKIHS, €€ CBOICTBA U rpaduk
Hcnonb3oBanue rpaduka GyHKIUK IS pEHICHUs] ypaBHEHUIH
Hcnonb3oBanue rpaduka GyHKIUK IS peHICHUs] ypaBHEHUIH

Iloka3aTennHbIC YpaBHCHMU. OcCHOBHBIC MCTOJbI pCHICHUA
IIOKAa3aTCJIIbHBIX ypaBHeHI/Iﬁ

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/BI PELICHUS
IIOKA3aTENIbHBIX YPABHEHUI

Iloka3zaTennHBIC YpaBHCHMUA. OcCHOBHBIC MCTOBI pCHICHUA
IIOKAa3aTCJIIbHBIX ypaBHeHI/Iﬁ

KonTponbnas pabora: "[lokazarenpHast QyHKIHS.
[TokazarenbHble ypaBHEHUS"

Jlorapudm gucna. CoiicTBa Jorapudpma

Jlorapudm yucna. CpoiicTBa orapugpma

Jlorapudm yucna. CpoiicTBa orapugpma

JlecATUYHBIC U HaTypaJIbHBIE JIOTapH (MBI

JlecATUYHBIE U HaTypaJIbHBIC JIOTapH (MBI

[IpeoOpa3oBanue BbIpaxeHUi, CoAepKaLUX JTOTapupMbl
[IpeoOpa3oBanue BbIpaxeHHil, CoAepKaLIUX JTOTapUPMbI
[IpeoOpa3oBanue BbIpaxeHUil, CoAepKaLUX JJOTapupMbl
Jlorapudmuueckas pynkuus, e€ cBolcTBa U rpapuk
Jlorapudmuueckas Gpynkuus, e€ cBolcTBa U rpapuk
Hcnonp3oBanue rpaduka QyHKIUHN U1 pellieHus] ypaBHEHU N
Hcnonp3oBanue rpaduka QyHKINN I peLIEHUs] ypaBHEHU I

Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIE METOIBI PEIICHUS
norapuMUYECKUX ypaBHEHUI

Bcero KouTtponbHbie

e

P P PR R R R R R R R R

KonunuectBo uacoB

paboThI

[IpakTuueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IUPPOBHIE
o0pa3oBaTeNbHbIE PECyPChHI



/o

75

76

7

78

79

80
81
82
83
84

85

86
87
88
89
90
91
92
93

Tema ypoka

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHHS
Jorapu(MUUECKUX ypaBHEHUMN

Jlorapupmmuueckue ypaBHeHHs. OCHOBHBIE METOIbI PEILICHUS
JorapupMHUUECKUX YpaBHEHUN

PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH JIOTapU(PMUUECKUX
ypaBHEHUH

PaBHOCHIIBHBIE TIEpEXObl B PEHICHUH JTOTapHU(PMUIECKUX
YpaBHEHUU

KonTponbrast padora: "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"

Cunyc, KOCUHYC, TAHI'€HC M KOTAaHI€HC YMCIIOBOTO apryMeHTa
Cunyc, KOCUHYC, TAHI'€HC M KOTAaHI€HC YMCIOBOTO apryMEHTa
APpPKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOIO apryMeHTa
ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOI0 apryMeHTa

Tpuronomerpuueckast OKpyKHOCTb, OIIPEACIICHUE
TPUTOHOMETPUYECKHUX (YHKIIMI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyXKHOCTb, OIIpe/IeTIeHHE
TPUTOHOMETPHUECKUX (PYHKIHUH YUCIOBOTO apryMeHTa

OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI
OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI
OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI
OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUH
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUIH
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUIH

Bcero KouTtponbHbie

L

|

L

KonunuectBo uacoB

paboThI

[IpakTuueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IUPPOBHIE
o0pa3oBaTeNbHbIE PECyPChHI



Ne Tema ypoxka KonunyecTBo yacos Hara DNEeKTpOHHBIE IUPPOBHIE

n/n Beero Koutponmsusie  Ilpaktnueckue H3YYCHHS  00pas’oBaTEIbHBIC PeCYpChI
paboThI paboTbI

94 PemieHue TPUrOHOMETPUYECKUX YpaBHEHUH
95 PernieHnre TPUrOHOMETPUICCKUX YPABHECHHUI
96 Pemenue TPUrOHOMETPUYECKUX YpaBHEHUH
97 Pemenue TPUrOHOMETPUYECKUX YpaBHEHUH
98 Pemenne TPUrOHOMETPUYECKUX YPaBHEHUH
99 PemeHne TPUTOHOMETPUYECKUX YPaBHEHUH
100 Pemenue TpUTOHOMETPUYECKUX YPaBHEHHH

e

101 KoutponbHas pabota: "TpuroHomeTpruueckue BoIpaXeHUs U
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 TlocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN. 1
MeTo MaTeMaTUYeCKON HHTYKITUT

103 MOHOTOHHBIE ¥ OTPaHHYCHHBIE MTOCTeI0BaTeNbHOCTH. McTopus 1
aHan3a 0ECKOHEYHO MaJlbIX

104 Apudmernyeckas nmporpeccus

105 T'eometpuyeckasi mporpeccus

106 BeckoHeuHO yObIBarolas reoMeTpuyecKas porpeccHs

107 Cymma OeckoHEYHO yOBIBAIOIIEH TeOMETPUUECKOM MPOTrpeccuu

e

108 Jluneiinblii U 3KCTIOHEHIMABHBINA pocT. Yucno e. Popmyna
CIIO’KHBIX TIPOLIEHTOB

109 JIuHeWHBIH 1 SKCIIOHSHIIMATBHBIN pocT. Hucio e. ®opmyna 1
CJIOKHBIX MPOILIEHTOB

110 Hcnonp3oBaHHE MPOTPECCUU TS pEILICHHS pealibHbIX 3a1a4 1
MIPUKIIQJHOTO XapaKkTepa

111 KontponsHas padota: "[locnegoBaTenbHOCTH U Iporpeccuu’ 1 1
112 HemnpepsiBHBIE GYHKIIMN U UX CBOHCTBA 1
113 Touka pa3psiBa. ACHMIITOTHI Tpa)UKOB PYHKIIUH 1



/o

114
115
116
117
118
119

120

121
122
123
124
125
126
127
128

129

130

131
132

133

Tema ypoka

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke
CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke
Meroa MHTEPBAJIOB VISl PELICHUSI HEPABEHCTB
Meroa MHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB
Meroa MHTEPBAJIOB VISl PELIEHUS HEPABEHCTB

[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIs1 peIIeHUs
3a1a4

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs1 pEIICHUS
3aja4

[epBast 1 BTOpast Npou3BOIHBIC PYHKIIUU

Ornpenenenue, rTeOMETPUYECKUM CMBICH MPOU3BOIHON
Onpenenenne, U3NICCKUN CMBICI TPOU3BOTHOM

VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU

VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU

[Ipon3BoiHBIE ANEMEHTAPHBIX (PYHKINN

[Ipon3BoiHBIE AEMEHTAPHBIX (PYHKINN

[Ipon3BoHas CyMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3ULIUU
byHKIUH

IIponsBogHass CyMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3ULIUU
byHKIMA

[IpousBoHas CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU
byHKIUH

Konrtponsnas pabdora: "[IpouszBoanas”

[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHU:
"VpaBHeHus"

[ToBTOpeHmE, 0000IIEHNE, CUCTeMaTH3alksl 3HaHu: "OyHKIUn"

Bcero KouTtponbHbie

e T

-

e

KonunuectBo uacoB

paboThI

[IpakTuueckue
paboThI

[ara
U3YYEHUS

DNEeKTpOHHBIE IUPPOBHIE
o0pa3oBaTeNbHbIE PECyPChHI



Ne Tema ypoxka KonunyecTBo yacos Hara DNEeKTpOHHBIE IUPPOBHIE
n/n Beero Koutponmsusie  Ilpaktnueckue H3YYCHHS  00pas’oBaTEIbHBIC PeCYpChI
paboThI paboTbI
134 HWrorosast KOHTpOJIbHAs paboTa 1
135 Hrorosast KOHTpoOJIbHAs paboTa 1 1
136 TIloBTOpenwue, 0600IIEHUE, CUCTEMATH3AIUS 3HAHUT 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
11 KJIACC
Ne Tema ypoka KonnuecTtBo yacos Jlata  DJeKTpOHHBIE UPPOBBIC
/1 Bcero Kontponbubie IIpaktrueckme H3YICHHA obpasoBaTe/bHbIC
paboThI paboTsI peCypChl

1 IIpumeHeHue IPOU3BOIHON K UCCIENOBAaHUIO (YHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

2  IlpumeHeHHe NPOU3BOJHOM K MCCIEIOBAHNIO (PYHKIMN Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

3  IlpumeHeHHe MPOU3BOJHOM K MCCIEIOBAHNIO (DYHKIIMNA Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

4  IlpuMeHeHHE NPOU3BOJHOM K MCCIIeI0BaHNIO (QYHKIIMNA Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

5  [Ipumenenue nmpou3BOJIHON K HCCIeT0BaHUIO QYHKIUN Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

6 IlpumeHeHHe MPOU3BOJHOM K MCCIEIOBaHNIO (DYHKIIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

7 HaxoxnaeHue HauOOJbIIEr0 U HAMMEHbIIET0 3HAYEHHSI HETTPEPHIBHOM
(GYyHKLIUHU Ha OTpe3Ke

8  HaxoxaeHue HanOOJIBIIETO U HAMMEHBIIIETO 3HAaUEHUS HEITPEPBHIBHOM
(GyHKIIMM Ha OTpe3Ke

9  HaxoxaeHne HanOOJBIIETO U HAMMEHBIIIETO 3HAYeHUS HeTTPEPBIBHOM
(GYHKLUHU Ha OTpe3Ke



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpoHHBIE HUPPOBBIC
/1 Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

10 Haxoxnenue HauOOIBIIETO U HAUMEHBINET0 3HAUCHHsI HenpepbIiBHOW 1
(yHKLUHU Ha OTpe3Ke

11 HaxoxnaeHue HanOOJBIIETO M HAMMEHBIIIETO 3HAYCHUS HepephiBHOW 1
(GyHKIMHU Ha OTpE3Ke

12 HaxoxaeHnue HanOOIBIIETO U HANMEHBINIET0 3HAUCHHs HenpepbiBHOW 1
(GYHKLUHU Ha OTpe3Ke

13 IIpumeHeHue NPOU3BOAHOM /Ul HAXOXKJICHNUS HAUJIydIllero pemeHuss 8 1
NPUKJIAJIHBIX 3a/1a9aX

14 IIpumeHeHHEe NPOU3BOJHOMN /Ul HAXOXKACHUS HAWIydlllero pemenus B 1
HPUKIIAJHBIX 337a4ax

15 IIpumeHeHue NPOU3BOAHOM IS ONpENeNIEHUs] CKOPOCTH U ycKopeHust 1
npolecca, 3alaHHOro GopMyJIoi Wil rpaguKkom

16 IIpumeHeHUE MPOU3BOAHON ISl ONIPENIEIICHUS] CKOPOCTH U yCcKopeHust 1
npoiiecca, 3aJJaHHOro GopMyInoit uiam rpadgukom

17 Komno3umus GyHKIHiA 1

18 Kommno3umus GpyHKImii 1

19 Komno3umus GpyHKImii 1

20 T'eomerpuyeckue oOpa3bl ypaBHEHUH Ha KOOPIAMHATHOM MJIOCKOCTH 1

21 Teomerpuyeckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM MJIOCKOCTH 1

22 KoutponbHas pabora: "HccnenoBanue GyHKIMNA C TOMOLIBIO 1 1
POU3BOHOMN"

23 TlepBooOpa3Hasi, OCHOBHOE CBOWCTBO NIEPBOOOPA3HBIX

24 TlepBooOpa3HbIe dNieMeHTapHbBIX QyHKIHH. [IpaBuiia HaXOXKICHUS
epBOOOPA3HBIX

25 TlepBooOpa3zHble neMeHTapHbIX (GyHKUMH. [IpaBuia Hax0XKAeHUSA 1

epBOOOPA3HBIX



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpoHHBIE HUPPOBBIC

/I Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel
26 Hnarerpan. I'eoMeTpuyecKuii CMBICIT HHTETpaJa 1
27 Beruncnenue onpeneiaéHHoro naTerpaia mo Gpopmyne HerotoHna- 1
JletiOauIa
28 Beruucnenue onpenenéHHoro naterpaia no gopmyne Herotona- 1
JleitOHua

|

29 IlpumeHeHHe HHTErpalia sl HaX0XKICHUS IJIOMIAaeH II0CKUX Guryp
30 IlpumeHeHue MHTErpaa JJsl HAXOXKACHUS 00bEMOB reomerpuueckux 1

Ten

31 [Ipumeps! pemenuii auddepeHnnaIbHbIX YpaBHEHHMA 1

32 IIpumeps! pemenuii auddepeHnnaIbHbIX YpaBHEHHMA

33 MaremaTnueckoe MOJECIUPOBAHIE PEAIbHBIX MPOILECCOB C TOMOIIBIO 1
muddepeHIMATBEHBIX YpaBHEHUN

34 KoutpoabHas padora: "[leprooOpasznast u nHTETpa” 1 1

35 Tpuronomerpuuecknue QyHKIIHNH, UX CBOWCTBA U TpapuKU 1

36 Tpuronomerpuueckue QyHKIIMH, UX CBOWCTBA U TpapuKu 1

37 Tpuronomerpuueckrue QyHKIIMH, UX CBOWCTBA U TpaduKu 1

38 Tpuronomerpuueckrue QyHKIIMH, UX CBOWCTBA U TpapuKU 1

39 Tpuronomerpuueckrue QyHKIINH, UX CBOWCTBA U TpapuKu 1

40 Ort6op KOpHEU TPUTOHOMETPUICCKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH

41 OTt0o0p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIIBIO 1
TPUTOHOMETPHIECKON OKPYKHOCTH

42  OtOo0p KOpHEH TPUTOHOMETPHUYECKIX YPABHEHUH C TOMOIIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH

43  Ot00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1

TPUTOHOMETPUYIECKON OKPYKHOCTH



/o

44
45
46
47
48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

Tema ypoka

Pemienne TpuroHOMETPUYECKUX HEPABEHCTB
Pemienne TpUroHOMETpUYECKUX HEPABEHCTB
Pemienne TpUroHOMETpUYECKUX HEPABEHCTB
Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

KonTtponbnas padora: "['paduku TpUroHOMETpUIECKUX (PYHKITHIA.
Tpuronomerpuueckre HepaBeHCTBA"

OCHOBHBIE METO/IbI pEeILIEHUs T0KA3aTeIbHbIX HEPAaBEHCTB
OCHOBHBIE METO/IbI peIlIEHUs T0KA3aTeIbHbIX HEPAaBEHCTB
OCHOBHBIE METO/IbI pellIeHUs 10Ka3aTeIbHbIX HEPAaBEHCTB
OCHOBHBIE METO/IbI pellIEHUs I0KA3aTEIbHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI pEeLICHUs JOrapu(pMHUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pEeLICHUs JOrapuPMHUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI peIlICHUs JOrapu(PMHUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI peIlIEHUs JOrapu(PMHUUECKUX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHAIIBHBIX HEPABEHCTB
OcHOBHBIE METOBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB
I'paduueckue MeTO bl pELIeHNs UPPALMOHATIBHBIX YpaBHEHUN
I'paduueckue MeTO bl peLIeHNs UPPALMOHATIBHBIX YpaBHEHUN
I'paduueckue MeTo bl pelIeHHs MOKa3aTeIbHbIX ypaBHEHUN
I'padmueckue MeTo bl pelieHns MOKa3aTelbHbIX HEPaBEHCTB
I'padmueckue MeTo bl pelieHus JTOrapu(pMUUIECKHX ypaBHEHUH
I'padmueckue MeTo bl pelIeHUs J0rapuPMHUUECKUX HEPABEHCTB
I'padmueckue MeTo bl pelIeHUs J0rapuPMHUUECKUX HEPABEHCTB

Bcero KonTtposbhbie

e

P PR RPRPRPRPRRPRPRRPRPRPRPRRERRERERPR

KonuuectBo yacos [ara

paboThI

[TpakTnueckue H3YICHHA
paboTsI

DJeKTpOHHBIE TU(PPOBBIC
o0Opa3oBaTeNbHbIC

pecypchl



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpoHHBIE HUPPOBBIC

/1 Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

68 I'paduueckre METOIBI pelICHNUS IOKA3aTENbHBIX U Jorapupmuueckux 1
ypaBHEHUH

69 I'paduueckre METOBI pEIICHUS MTOKA3aTENbHBIX U JIorapupmudeckux 1
ypaBHEHU U

70 T'paduueckre METOIBI pEHICHHUS TOKA3aTENbHBIX U Jorapupmuueckux 1

HEPaBEHCTB

71 T'paduueckrie METObI PEIICHUS MTOKA3aTCIbHBIX U JIorapupmudeckux 1
HEPaBEHCTB

72 KontponbHas padora: "HppannoHaibHbie, TOKa3aTeIbHbIC H 1 1
norapu(pMHUECKHE HEpaBeHCTBA"

73 KowmruiekcHble uncia. Anredpandeckas 1 TPUTOHOMETpHUYSCKas 1
(GopMbI 3aKCH KOMITJIEKCHOTO YUCIIa

74 KowmruiekcHble unciia. AnreOpandeckas i TPUrOHOMETpUYecKast 1
(opMBI 3aIIICH KOMIIEKCHOT'O YHCIIa

75 Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMH YUCIaMU 1

76 Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU YUCIaMU 1

77 W300paxkeHHe KOMIUIEKCHBIX YHCET Ha KOOPIMHATHOM MIIOCKOCTH 1

78 HM3o0paxkeHHEe KOMIUIEKCHBIX YMCET Ha KOOPIMHATHOM MIOCKOCTH 1

79 ®opmyna Myaspa. Kopau n-oii crenenn n3 KOMIJIEKCHOTO YUCIia 1

80 ®dopmyna Myaspa. Kopau n-oii crenenn n3 KOMIJIEKCHOTO YUCIia 1

81 IlpumeHeHHE KOMIUIEKCHBIX YHCEI IS PelIeHUs] GU3UIECKUX U 1
TEOMETPUYECKUX 3a/1a4

82 KonTpoabHas padora: "KoMriekcHbie yrcia' 1 1

83 HarypanbHble U [eIbIe Yrciia 1

84 HarypanbHble U eI YHCIia 1

85 IlpumeHEeHHE NPHU3HAKOB JIESTUMOCTH LETBIX YHCEI 1



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpoHHBIE HUPPOBBIC

n/m Bcero Konrtponbnsie IIpaktnueckme H3YICHHA 00pasoBaTe/bHbIC
paboThI paboThI pecypeel

86 IlpumeHeHne NPHU3HAKOB ACITUMOCTH LIEbIX YHACEI 1

87 Ilpumenenne mpu3HaKoB aenuMocty Henbix gncen: HOJ[ u HOK 1

88 Ilpumenenne mpu3HaKoB aenuMocty Henbix gncen: HOJ[ u HOK 1

89 [IpuMeHeHHE TPU3HAKOB JCIUMOCTH IEIBIX YHUCEI: OCTATKH I10 1
MOZIYITIO

90 IIpumMeHeHHE NPU3IHAKOB JACIUMOCTH LEIBIX YUCEI: OCTATKHU I10 1
MO/TYJTIO

91 [IpuMeHEHHE TPU3HAKOB JCIUMOCTH IEIBIX YUCEII: AITOPUTM 1
EBxunpa ii1st penieHus 3aa4 B LEJIbIX YHCTax

92 KontpoabsHas padora: "Teopus neabix yucen" 1 1

93 Cucrema 1 COBOKYITHOCTh ypaBHEHHI. PaBHOCHIIBHBIE CUCTEMBI U 1
CHCTEMBI-CJICICTBHSI

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHA. PaBHOCHIIbHBIE CICTEMBI 1
CHCTEMBI-CIICICTBHS

95 OcHOBHBIE METO/IBI PELICHUS] CUCTEM M COBOKYITHOCTEH 1
palMOHANBHBIX YPaBHEHUI

96 OCHOBHBIE METOJIBI PEIICHHS CUCTEM U 1
COBOKYITHOCTEH MppalMOHAIBHBIX ypaBHEHHI

97 OCHOBHBIE METO/IBI PELICHUS] CUCTEM H COBOKYITHOCTEH 1
NIOKa3aTeIbHBIX YPaBHCHUMN

98 OcHOBHBIE METOJIBI PEIICHHSI CUCTEM U COBOKYITHOCTEH 1
NIOKa3aTeIbHBIX YPaBHEHUH

99 OcHOBHBIE METO/IbI PELLICHHS CUCTEM U 1
COBOKYITHOCTEH JIorapu(pMUYecKuX ypaBHEHUN

100 OcHOBHBIE METO/IBI PEIICHUS CUCTEM H 1

COBOKYITHOCTEH Jorapu()MUYECKUX YpaBHEHHH



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpoHHBIE HUPPOBBIC

/1 Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

101 IIpumeHeHHE CUCTEM K PELICHHIO MAaTEeMaTHYECKUX 3ajad U 3aja4 u3z 1
pa3INyYHbIX 00JacTel HayKH U peasibHOM KU3HH, UHTEPIIPETaLUs
IIOJIyYEHHBIX PE3yIbTaTOB

102 TIpumeHeHHE CHCTEM K PELICHHIO MaTeMaTHYECKUX 3ajad ¥ 3a7a4 u3 1
Pa3MMYHBIX 00JIACTEH HAYKU M PEANbHON JKU3HH, MHTEPIIPETalus
MOJYYECHHBIX Pe3yJIbTaTOB

103 TlpumeHeHue HEPaBEHCTB K PEIICHUIO MAaTEMATUYECKHX 33/1a4 U 1
3aJa4 U3 pa3IMuHbIX 00JacTell HAyKU U peabHOM )KU3HH,
WHTEPIPETALMS TIOJYYCHHBIX PE3YyJIbTaTOB

104 KonutposbHas paboTa: "CUCTeMBI palliOHAIBHBIX, HPPALMOHATBHBIX 1 1
MOKa3aTeNbHbBIX U JTOTrapu(MUUYECKUX YpaBHEHUN"

105 PanumonansHbIe ypaBHEHUS C apaMeTpaMu

106 PamumonayibHBIC HEPABEHCTBA C IapaMeTpPaMH

107 PaunoHanbHBIE CUCTEMBI C TapaMeTpamMH

108 HppanuoHanbHble ypaBHEHHs, HEPABEHCTBA C IapaMeTpamu
109 HppanuoHanbHble CUCTEMBI C TapaMeTpaMu

110 ITokasarenbHble ypaBHEHHUs, HEpAaBEHCTBA C NMapaMeTpaMu
111 Tloka3arenbHble CUCTEMBI C TApaMeTpaMu

112 Jlorapu¢pmuueckue ypaBHEHUS, HEPAaBEHCTBA C IapamMeTpaMu
113 Jlorapugpmuueckne cUCTEMBI C TapaMeTpaMu

114 TpuroHomeTpuuecKue ypaBHEHUs ¢ mapaMeTpamMu

115 TpuroHomeTpHuecKue HEPABEHCTBA C MapamMeTpamu

116 TpuroHomeTpuuecKue CHUCTEMBI C TapaMeTpamMu

P PR PP R RRRRRRBR

117 TloctpoeHue u ucciegoBaHHEe MAaTEMAaTHUYECKUX MOJIEIeN pealbHbIX
CUTyalMi C MOMOUIBI0 YPABHEHUN C IapaMeTpaMH

118 TIloctpoeHwne U MCCIeA0BaHNE MAaTEMAaTHYSCKUX MOJICIICH peaTbHBIX 1



/o

119

120
121
122
123

124
125
126
127

128

129

130

131
132
133
134
135
136

Tema ypoka

CUTyalUi C IOMOUIBI0 CHUCTEM YPABHEHUHU C IIapaMeTpaMHu

[TocTpoenue u uccnegoBaHUE MATEMATHYECKUX MOJIENIEH peaIbHbIX
CUTYalui C MOMOIIBIO CUCTEM YPaBHEHHI ¢ mapaMmeTpamu

KoHnTtponbhas padora: "3amauu ¢ napameTpamu"

[ToBTOpEHKE, 0000IICHUE, CHCTEMATH3AIUsI 3HAHUI:
[ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIIUsI 3HAHUI:
[ToBTOpEHME, 0000IICHUE, CHCTEMATH3aIIUsI 3HAHUI:

Cucremsl ypaBHeHUN"

IToBTOpenue, 0000mEeHNe, CUCTeMaTH3aIs 3HAHUH]!
IToBTOpenue, 0000mEeHNe, CUCTeMaTH3aIs 3HAHUH]!
IToBTOpenue, 0000mEeHNE, CUCTeMAaTHU3aIMs 3HAHUH]!
IToBTOpenue, 0000mEeHNe, CUCTeMaTU3aIs 3HAHUM]!

e€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:

e€ npuMeHeHue"

[ToBTOpEeHue, 06001IeHNE, CUCTEMaTH3allls 3HAHUMN:

e€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:

npuMeHeHue"

[ToBTOpEeHnue, 06001IEeHNE, CCTEMaTU3allKs 3HAHUMN:
[ToBTOpEeHnue, 06001IEeHNE, CUCTEMaTU3allls 3HAHUMN:
[ToBTOpeHme, 0600IIEHUE, CHCTEMATH3aIIsI 3HAHUI:

HtoroBast KOHTpoJIbHAs paboTa
HtoroBast KOHTpoJIbHAs paboTa
[ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3alHsl 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

"VpaBuenus"
"VpaBHeHus"
"VpaBHeHUS.

"Hepasencrpa"
"Hepasencrpa"
"Hepasencrpa"
"I[IpousBoaHas u

"[Ipon3BoaHas u
"I[IpousBoHas u

"NHTerpai u ero

1

"OyHKIIAN'

'

"OyHKIIAN'

"®yHK1uu'

Bcero KonTtposbhbie

[

e
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T

136

KonuuectBo yacos [ara

paboThI

10

[TpakTnueckue H3YICHHA
paboTsI

DJeKTpOHHBIE TU(PPOBBIC
o0Opa3oBaTeNbHbIC

pecypchl






