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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJarolmuxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaromiHMecs OBJAJI€BAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLMSMHU ajreOpbl M MaTeMaTH4YeCKOro aHaliu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykKIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4eCKOTO
aHaln3a» OO0ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITEJIBHOIO MOCTPOEHUSI MAaT€MAaTUYECKHX MOJENICH PEealbHbIX CUTYallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy Yy4eOHOH
NEATEIIbHOCTH, TpPEOYIOLEH MPOJOJDKUTENIBHON  KOHUEHTPAallUd  BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00yUYEeHMS.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4ECKOIrO
aHaJIM3a» BBIIEJICHBI CIEIYIOLIUE COAECPKATEIBHO-METOANYECKUE TuHUM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPIKATEIBHO-METOMYECKIAE JIMHUHM HM3y4aroTCsl Ha MNPOTSHKCHUU JBYX JIET
oOy4yeHusT Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
Jpyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMA TeMaMU W paszeiamu. [laHHBIHI
y4eOHBI KypC SIBJISICTCSI MHTETPATHBHBIM, ITOCKOJBKY OOBEIMHSAET B cede
COJICpYKAHUE HECKOJbKUX MAaTEeMaTUYeCKMX JAMCUMIUIMH, TaKMX Kak aireodpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYECKUM aIlllapaToM, Y HUX MOCIIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PEabHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUis
PEILIEHHS CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOH OTBET.

ConeprkaTebHO-METOAMYEeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBEpIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YHCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOJINKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My crHenuduyYecKue 3aaadd W OIlepalMu: JCJICHUE HaIelo,
ONEPUPOBAHMUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETUUECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH HAa MHO)KECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPSHHIO KpPyra HCHOJIb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX MPHUMEHEHUS JJIsS PEIICHUS Pa3InYHbIX 3a/1a4
dopmupyeTcsi peAcTaBiICHHEe O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHSI.

JIluaus «YpaBHEHUS M HEPABEHCTBA» DPEATM3YETCS HAa TPOTSHKEHHH BCETO
oOyuyeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMsI, MOCKOIBKY B KaXIOM
paznene IIporpammbl MPemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, MOKA3aTCIbHBIX, JIOTAPU(YMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHUWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKamux mapaMmeTpbl. [loJdy4eHHbIE YMCHHS IIUPOKO HCIIOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a7a4 ¥ 337a4 Ha HAXOXKJCHUE HauOOJBIINX M HAUMEHBIIUX 3HaYeHUN (PyHKINU.
Jannast copepkarenbHasi IUHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
UPPALMOHAJIbHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brnarogaps u3yueHuro anreOpandecKkoro
MaTepuansa NPOUCXOJHUT  JaJbHEWIEe  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHui, pabOTbl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToqu4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSAMU y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJAET MOCIE0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3yuenne cTeneHsou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3AHO KaK C MaTEMATHUECKUM aHAJIU30M,
TaK U C pELICHHEM YypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojepKaTesIbHOW JTMHUU HallCJICH Ha pa3BUTHE YMEHUMN
U HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTHdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaK MaTeMAaTUYECKUX, TaK U NMPUKIAAHBIX 3a]ad,
JOCTYIMHBIX OOYyYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMA, ONpPENeNaTb WX HAUOONbIIME W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XKHOCTH TIOCTPOEHHUS MAaTE€MaTH4YECKHMX MOJENEH peallbHbIX CUTYalHi,
MO3BOJIAET HAXOJUTh HaWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONIUXCS pe3yjIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTrenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0s1 DJIEMEHTBHl TCOPUM MHOXKECTB W MaTEMaTHYCCKOH JIOTHMKU. TeopeTHko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBHON MaTeMaTHKH
U TIpeiaraloT Hau0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINI BCE pa3Jeiibl
MaTeMaTUKH H €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYarIIeMycCss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTEMAaTHKH W KMCIOJb30BaTh €ro0 JIUIT BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHWW U CIIEJOBAaHUE OIPEICIEHHBIM
npaBujaM  TOCTPOCHMS  JIOKa3aTeNIbCTB.  3HAKOMCTBO  C  DJJIEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a)
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC IMPU3BAHBI
Croco0CTBOBaTh ()OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENeH peaabHbIX
CUTyaIluii, HMCCIEIOBaHUS JTHUX MOJEICH C TOMOINBI0 ammapara ainreOpsl u
MaTEMaTUYECKOTO aHalln3a, WHTEPIpPETAIlliy TOJYYCHHBIX pPe3ylabTaToB. Takue
3aJIaHMsl BIUICTCHBI B KQXKJIBIH U3 Pa3IeIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTEepHa
y4eOHOTO Kypca IIMPOKO HCITONB3YeTCs IS pelIcHUs MPUKIaIHBIX 3am1ad. [lpu
pEIICHUN  pCAJbHBIX  NPAKTHYCCKUX  3aJad  OOydYaromuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHU3YeTCs B MPOIIECCEe M3YUCHHSI BCEX TeM y4eOHOro Kypca «Anredpa 1 Hadaa
MaTeMaTHICCKOTO aHAIM3ay.

PabGouas mnporpamma yuyeOHOro mnpeamera «Aunredpa. YriayOneHHbIN
YPOBEHb»  JIsi  OOIE0Opa30BaTEIbHBIX  OPTraHM3allMii  CpeaHero  oOIero
oOpa3oBaHMsI COCTaBJI€Ha B COOTBETCTBUU C C yuétoMm Paboueil mporpammbl
Bocriutanust MAOY «COI Nel9y.

Hcnonb3yemblie y4eOHUKU:

1. Anrebpa 1 Havajla MaTeMaTHYECKOro aHaiu3a, reoMeTpus. Anredpa U Hadaa
MatemaTudeckoro anamuza. 10 kmacc. YueOHUK it 001eoOpa3oBaTeIbHBIX
opraHuzanuii (0a30BbI M yriyOJieHHbIH ypoBHHU). B 2 wactsax; mon pen. A.T.
Mopakosunya. - M.: Muemo3uHa, 2019.

Ha wu3ydenune yueOHOro kypca «Auredpa. YriayOJNeHHbII  ypOBEHbBY»

otBoauTcs B 10 kimacce — 136 4acoB (4 yaca B HECIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
peLIEeHUs NPUKJIAIHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACEi 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM JMHENMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JIMHEHHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYECHHS, IPUMEHEHUE OIPEACIIUTENS I pEeLIeHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NpUKIAIHBIX 33a4a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEpaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pas3lIMyHbIX O00JacTel HayKu W peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3aumHO o00paTHbBIE (QYHKIHH.
Komnozunus ¢yakuuit. 'paduk dyHkmu. DieMeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢dbynkuuu. Hanboubiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIUH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIS pelICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTPaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJn3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoOMEeTpHUecKasl mporpeccuu. beckoHeyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyia CI0XKHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECcCUH I PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepwiBabie (yHKIIMU M ux cBoWcTBa. TOUYkM paspbiBa. ACHUMITOTHI
rpaduxoB ¢yHkiuii. CpolicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meroa
WMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuit CMbICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbix  ¢yHkuui.  [IpousBomHas ~ cymMMBbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl pEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3adad U3 APYTrHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPaKIAHCKOM MIEHTHUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTI)KEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3ju4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOT0 U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBbIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IIAHBI,



TOTOBHOCTH ¥  CIHOCOOHOCTh K  MAaTreMaTH4YeCKOMYy  OOpa30BaHHMIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYPhl, TTOHHMAHHUE BJIUSHUS
COLMAIBHO-YKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLMAJIBHOU
Cpellbl, 0CO3HaHHUE TJIO0ABHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIeM, OPUCHTAITUS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYXaIOUIEH Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
TOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeIoBEeYeCKOW MJesATEebHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS L[IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATENIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oIpezesieHUs MOHATUH, YCTAHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000ILIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBIBIIAITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIEe U OT MMPOTUBHOTI'0), BBICTpaUBaTh apTyMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOMpaTh cmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTe/IbCKHE 1eHCTBHSA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOIIPOC U JJISI PEIICHUS 3a/1a4H;

BEIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3IUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJAYy PEUICHUS 3a7aud,
KOMMEHTHUPOBATH MMOJTYYCHHBIN pe3yJbTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIe Ha IIOMCK
pelIeHUs, COINOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIUN U 0OCOOEHHOCTEH ayUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranu3anus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ yUETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEeHIeHUWH YYeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl padoOT, JOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3yslbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOKO 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJI€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIIEAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUpOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OECKOHEeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOU KU3HH;

MPUMEHSATH NMPUOIMKEHHBIEC BBIUMCIICHUS, ITPABUJIa OKPYTJIICHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJIHO OIEpUPOBaTh IOHATHUEM: CTENEHb C ILEJNbIM I0Ka3aTeseM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPHUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOUJIEH ¢ MedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSThH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONpPENCIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEANBHBIE CUTYAallUN C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
HICCJIENIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpUIl U OIPEICIMTEIEH,
VHTEPIIPETUPOBATH ITOJTyYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHe GOpMyIIbI 1Jis peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe ainreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, rpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpadUKoB PyHKLINIH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEICNIEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIWHU, HYJIU GYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: UYETHBIE W HEUYETHbIE (QYHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJIHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelIeHUs
YPaBHECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHON
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCIIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHUE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU ISl PEUIeHUs pPeajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOHO OTIEpUPOBATH MOHATUAMHU: MTOCIEA0BATETLHOCTD, CIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IMOCIICIOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKIACHHMS MAaTeMaTHYeCKOro aHajin3a KaK aHalu3a
OECKOHEUHO MaJbIX;

CBOOOMHO OINEpPUPOBATH TOHATHUSMHU: HENPEPBIBHbIE (YHKIMH, TOYKH
pa3pbiBa rpaduka pyHKIHUN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOJTHO OIEpUPOBaTh MOHITHEM: (YHKIHS, HEMpEepbhiBHAsS Ha OTPE3KE,
NPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKITUH JIsl peIICHUS 3a/1a4;

CBOOOMHO OINEpUPOBaTh TOHATUSMU: TIEpBasi W BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATHh MTPOU3BOAHBIC CyMMBI, TIPOU3BEACHUS, YaCTHOTO M KOMITO3HUITUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCTIONIb30BaTh TEOMETPUYECKU W (PU3UYECKH CMBICT MPOU3BOIHON IJIs
pelIeHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJTHO  OMEpUpPOBATh MOHATUSMU: MHOXECTBO, OMEpalud  HaJ
MHOKECTBAMU;

UCTIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN almapar st OMUCAHHsI pEaTbHBIX
IIPOIIECCOB U SIBJICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX yUeOHBIX MPEAMETOB;

CBOOOJHO OMNEpPUPOBATh MOHATUSMU: OINpEAENICHUE, TeOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO0 O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. Crernennas GyHKIUS ¢ 12 1
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuieckue BbIpaKEHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

1 MHO03€ecTBO, onepaluy HaJl MHOKECTBAMH M UX CBOMCTBA.

2 Juarpammsl Diinepa-BenHa.

3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT'O anapara Jjsl peleH s 3aaad.

4 Pannonanpubie yncna. OObIKHOBEHHBIE U A€CATUYHBIE APOOU, TPOLEHTHI, 0ECKOHEUHbIE MTEPUOINYECKUE APOOH.

5 Parnmonanbublie ynciaa. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHBIE TEPHOANYECKUE TPOOH.

6 [Ipumenenue qpoOei U IPOIEHTOB IS pEeIICHUS TPUKIIATHBIX 3a/1a4.

7 [Tpumenenue apoOeil 1 MPOLEHTOB I PELICHUS TPUKIIAJIHBIX 33/1a4.

8 JevicTBuTenbHbIC ynciia. PalimoHaabHbIe U HppallMOHAIbHBIC YUCTIA.

9 Apudmernueckue onepanuy ¢ AeHCTBUTEIbHBIMU YUCIIAMH.

10 Moaynb A€HCTBUTEIBHOIO YKCIIA U €r0 CBOMCTBA.

11 [MpubnuxEHHBIC BEIYUCIICHUS, IPABIIIA OKPYTICHUS, PUKHU/IKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

12 OCHOBHBIE METOJIbI PEIICHHUSI IIEJIBIX U JPOOHO-PAIMOHATIFHBIX YPAaBHECHUH M HEPABCHCTB.

13 OCHOBHBIE METO/IbI PEIICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

14 OCHOBHBIE METOJIbI PEIICHHUSI IIENIBIX U JPOOHO-PAIMOHATFHBIX YPAaBHECHUH M HEPABCHCTB.

15 MHorowieHsl OT OJHON NEPEMEHHOM. JeleHre MHOToUJIeHa Ha MHOTOWIEH ¢ ocTaTKOoM. Teopema be3sy.

16 MHorouieHsl ¢ nenbiMu kodgdunuentamu. Teopema Buera.

17 Pemenue cucrem TMHEHHBIX YpaBHEHUM.

18 Pewienne cucreM TMHENHBIX YPABHEHUMN.

19 Marpuiia cucteMsbl JTUHEHMHBIX YpaBHEHUN. OnpenenuTesib MaTPUIbI 2X2, €ro TeOMETPUIYECKUI CMBICIT U CBOMCTBA;
BBIYKCIICHHE €0 3HAYECHUSI.

20 Onpenenurens MaTpulbl 2X2, €ro TeOMETPUUYECKUN CMBIC U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHMSL.




21

[IpuMeHeHue onpenenuTens A peLIeHUsT CUCTEMBbI JINHEUHBIX YPaBHEHUM.

22 Pemenune npukiagHbixX 3aa4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUM.

23 Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI IMHEUHBIX YPABHEHUN.

24 KonTtponbHas padora: "PannonansHble ypaBHEHHs U HepaBeHCTBAa. CUCTEMBI TMHEHHBIX YpaBHEHHH".

)5 AHanmM3 KOHTPOJIBHOU padoThl. DYHKIHS, CIOCOORI 3aaanus GyHKuu. B3anmuo obpatubie pynkiun. Kommoszurus
byHKIHHA.

26 I'padux dpynkuuu. DnemeHTapHble Mpeodpa3zoBaHus rpapuKoB QyHKIHIA.

27 OO6nacth onpeseneHnss 1 MHOKeCTBO 3HaueHni GpyHkiuu. Hynmu dyrkmuu. [IpoMexyTky 3HaK TOCTOSTHCTBA.

28 Yérnsie 1 HeuéTHBIe pyHKuuu. [lepuognueckue Gpynkimu. IIpoMexxyTku MOHOTOHHOCTH (DYHKITHH.

29 Makcumymbl 1 MUHIMYMBI (yHKIIHH. Hanbosbiiee n HauMeHbInee 3HaueHrue GyHKIIUA Ha POMEKYTKE.

30 JluneliHasi, KBagpaTU4HAs U IPOOHO-TUHEHHAS (PYHKITUH.

31 DJIeMEHTapHOE MCCIICIOBAHNE U TTOCTPOEHUE TPaUKOB dTUX (PYHKITHH.

32 DJeMeHTapHOe UCCIIEI0OBaHNE U IIOCTPOCHUE IPahUKOB ATUX (PYHKITHIA.

33 Crenenn ¢ LeIbIM ToKa3aTeiaeM. buanom HeroToHa.

34 CreneHn ¢ LebIM ToKa3atTeraeM. buanom HeroToHa.

35 CrenenHas (yHKIHS C HaTypaJbHBIM U LIEJIBIM MOKazatesneM. EE cBoiicTBa u rpaduk.

36 Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk".

37 AHan3 KOHTPOJIBHON pabOThl. ApUpMETUYECKHI KOPEHb HATYPAJIbHOM CTETIEHU U €T0 CBOWCTBA.

38 Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU M €T0 CBOMCTBA.

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUN, COACPIKAIIMX CTEICHH U KOPHHU.

40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COEPIKAIINX CTETIEHU U KOPHH.

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTEIICHH U KOPHHU.

42 Uppanuonanbubie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUS UPPALUOHAIBHBIX YPABHECHUH.

43 Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX YPABHEHUIA.

44 Nppanuonanbubie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUS UPPALUOHAIBHBIX YPABHECHU.

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN.




46

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN.

47 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUH UPPALIMOHAIBHBIX YPAaBHEHUN.

48 PaBHOCUIIBHBIE TTEPEXO/IbI B PEIICHUH HPPALMOHATBHBIX YPAaBHEHUH.

49 CgoiicTBa u rpaduk KOpHS N-0i cTeNeH! Kak (yHKIIMKA 0OOpaTHOW CTETIEHH C HATYpalIbHBIM ITOKa3aTeNeM.
50 CgoiicTBa 1 rpaduK KOPHS N-0¥ CTENeHU KaK (yHKIIUA OOpAaTHOM CTENEHHU C HATypalbHBIM IMOKa3aTeIIeM.
51 KonTtponsHas padora: "CBoiicTBa 1 rpaduk KOpHS n-oii creneHu. MppannoHanbHble ypaBHEHUS .
52 AHanmm3 KOHTPOJIBHOU paboThl. CTENEeHb C palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTRA.

53 Crenens ¢ pallMOHATBHBIM IMOKa3aTeIeM U €€ CBOMCTBA.

54 CreneHb C pallMOHAIBHBIM MTOKA3aTeJIeM U €€ CBOMCTBA.

55 [oka3zaTenpHast QpyHKIMS, €€ CBOMCTBA U TpaduK.

56 Hcnonp3oBanue rpaduka GyHKIIUN 111 peIIeHUsT ypaBHEHUH.

57 Hcnons3oBanue rpaduka QyHKIUH Ui PELICHUs YpaBHEHUH.

58 ITokazarenbHble ypaBHEHUsSI. OCHOBHBIE METO/Ibl PEIIEHUS MOKA3aTEIbHBIX YPABHEHUM.

59 [lokazarenbHble ypaBHEeHUs1. OCHOBHBIE METOABI PELIEHUS I0KA3ATENbHBIX YPAaBHEHUH.

60 ITokazarenbHble ypaBHEHUsSI. OCHOBHBIE METO/Ibl PEIIEHUS MOKA3aTEIbHBIX YPABHEHUM.

61 KontponsHas pabdora: "I[lokazarensnas Gynkuus. [lokazaTensHbsle ypaBHeHUA" .

62 Amnanu3 KOHTpoJbHOM paboThl. Jlorapugm uncna. CoiicTBa orapudma.

63 Jlorapudm uucna. CoiicTsa jgorapudma.

64 Jlorapudm uncna. CoiicTBa Jorapudma.

65 JlecsaTHuHbIC U HATYpAJIbHBIC JOTAPU(PMBI.

66 JlecaTu4HbIE U HATYypaAJIbHBIE JOTapU(MBI.

67 [IpeoOpa3zoBanue BEIpaKEHUH, COIEPKAIINX JJOTaPUPMEI.

68 [IpeobpazoBanne BEIpaKEHHA, COJEPIKALINX JOTApU(PMBI.

69 [IpeoOpa3zoBanue BEIpaKEHUH, COIEPKAIINX JJOTaPUPMEI.

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK.

71 Jlorapudmudeckas pyHkms, €€ cBOWCTBa U rpaduK.




72 Hcnons3oBanue rpaduka QyHKIMH Ui PELICHUs YpaBHEHUH.

73 Hcnonb3oBanue rpaduka GyHKIIUN 1T peIICHUsT ypaBHEHUH.

74 Jlorapugmuueckue ypaBHeHUs1. OCHOBHbBIE METOBI PEIICHUS JIOTapu(PMUIECKUX YpaBHEHUI.
75 Jlorapugmuueckue ypaBHeHUs1. OCHOBHbBIE METObI PEIICHUS JIOTapu(hMUIECKUX YpaBHEHUI.
76 Jlorapudpmudeckue ypaBHeHUsI. OCHOBHBIE METOIbI PEIICHUS JIOTapU(PMUUECKUX YPaBHECHUH.
77 PaBHOCHIIBHBIC TTEPEXO/IbI B PEIICHUH JTOTapu(MUUECKUX YPAaBHECHHIA.

78 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUH JTOTapU(MUYECKUX YPaBHECHUH.

79 KonTtponsHas padora: "Jlorapupmuueckas pynkuus. Jlorapupmuueckue ypaBaeHus'".

80 AHanmm3 KOHTPOJIBHOM paboThl. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'E€HC YHCIIOBOTO apryMEHTa.
81 CuHycC, KOCHHYC, TAHT'€HC U KOTaHT'€HC YHUCIOBOIO apryMeEHTa.

82 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC YUCIIOBOTO apryMEHTA.

83 ApKCHHYC, apKKOCUHYC U apKTAHT€HC YHCIIOBOI'O apTyMEHTA.

84 Tpuronomerpudeckasi OKpY>KHOCTb, OTIPEIEIICHIE TPUTOHOMETPUUYECKUX (DYHKIIMIA YUCIIOBOTO apryMEHTa.
85 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIeNICHHE TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMEeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHIE (OPMYITHIL.

87 OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI.

88 OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI.

89 OCHOBHBIE TPUTOHOMETPHUUECKHUE (POPMYITHI.

90 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKECHUH.

91 [IpeoOpazoBanre TPUTOHOMETPUUCCKUX BBHIPAKCHHM.

92 [IpeoOpazoBanne TPUTOHOMETPUUECKUX BBIPAKECHUH.

93 [IpeoOpazoBanre TPUTOHOMETPUUECKUX BBHIPAKCHHM.

94 Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

95 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM.

96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUH.

97 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUM.
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Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

99 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUM.

100 Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

101 KonTtponsHas padora: "Tpuronomerpuyeckie BbIpaXKEHUSI 1 TPUTOHOMETPUUYECKUE YpaBHEHHS "

102 AHanmm3 KOHTPOJIBHOM paboThl. [TocienoBaTenbHOCTH, CIIOCOOBI 3a/1TaHUs ITOCIEA0BaTeIbHOCTEH. MeTo1 MaTeMaTuueCcKon
WHAYKIHH.

103 MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIIE0BATEILHOCTHU. McTopus aHanu3a 6ECKOHEYHO MaJbIX.

104 Apudmerrdeckast mporpeccus.

105 I'eomeTrpuueckas mporpeccusi.

106 beckonedHo yObIBaroIIasi reOMETPUYECKast IPOTPECCHsl.

107 CymMa 6ecKOHEUHO yObIBarOIei reOMeTpUIECKON MPOTrpecCu.

108 JIMHEHBIN U SKCHOHEHIUANIbHBIN pocT. Yncio e. @opmyiia CIOKHBIX MTPOLIEHTOB.

109 JInHEeNHbIN U SKCIIOHEHIMAIBHBIN pocT. Uncio e. opmyiia CI0KHBIX IIPOLICHTOB.

110 Hcnonp3oBanre mporpeccuu i pelIeHus pealbHbIX 3aJ1a4 MPUKIIAIHOTO XapaKTepa.

111 Kontponbnas padora: "[locnenoBareasHOCTH U TIporpeccun’.

112 AHanu3 KOHTpOJIbHOM paboTsl. HenmpepsiBHBIE (GYHKIIMK U UX CBOMCTBA.

113 Touka pa3pbeiBa. AcUMITOTHI TpadUKOB QYHKITHAMN.

114 CoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA OTPE3KeE.

115 CgoiicTBa GyHKIIMIA HETPEPHIBHBIX HA OTPE3KE.

116 Meroza UHTEPBAJIOB JUIsl PELLIEHUS] HEPABEHCTB.

117 MeTto1 UHTEPBAJIOB IS PEIICHUS HEPABEHCTB.

118 Meroz UHTEPBAJIOB JUIsl PELLIEHUS] HEPABEHCTB.

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIIMH 711 PEeIICHUs 3a1ad.

120 [IpumeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIIMN TSI pEILICHH 3a/1a4.

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIHH.

122 Ornpezenenne, reOMETPUYECKUM CMBICIT MPOU3BOIHOM.




123 Onpenenenue, GU3NIECKUN CMBICIT IIPOU3BOJHOM.

124 VYpaBHeHHE KacaTeNbHOM K TpaduKy QyHKIUH.

125 YpaBHeHUE KacaTelbHOU K rpaduKy )yHKIUH.

126 [Ipou3BoaHbIE HIEMEHTAPHBIX ()YHKITHIA.

127 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHIA.

128 [IpousBoaHast CyMMBI, IPOU3BEIEHHS, YACTHOTO M KOMITO3UIIUU (DYHKIIUH.

129 [Tpou3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO ¥ KOMIIO3UIIUU (DYHKITHIA.

130 [IpousBoaHast CyMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIMU (yHKIUN

131 Kontponbnas padota: "[IponsBognas’.

132 Amnanu3 KOHTpoJbHOHM paboThl. [ToBTOpeHne, 06001IeHNe, ccTeMaTh3alus 3HaHuii: "Y paBHeHus".
133 [ToBTOpEeHmE, 0600IIEHNE, CHCTeMaTH3alusl 3HaHui: "OyHKIn".

134 Hroroas KOHTpoJBbHAS paboTa.

135 HroroBast KoHTpOIbHAs paboTa.

136 AHanu3 KOHTPOJIbHOH paboTel. [ToBTOpeHME, 00001IeHNE, CCTeMaTU3alus 3SHAHUH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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