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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAYMMBIX B IMPOrpaMMe€ CpEIHEro oOIero odpazoBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHoOro kypca «Ainrebpa M Hayajla MaTeMaTUYECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercs Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOopMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTU H  OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIlIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIuaust «YpaBHEHUSI W HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH TPUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKHU.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKIMU IS pEIIeHUs 3ahad U3 JPYTHX YIeOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMATUYECKUM aHAJIM30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh IMONyYCHHbIE (DYHKIIMHA, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJbHON JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HaBBIKOB, MO3BOJIIOIIMX BbIPAXaTh 3aBUCHUMOCTH MEXAYy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenpHas auHMs «Hauama maremaTudeckoro aHanau3a» MO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPyr KaKk MaTeMaTU4YeCKUX, TaK U MPUKIAJHBbIX 3ajad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJNbIIMNE W HAaUMEHbIIUE
3HAYEHUsI, BBIYUCIATH TUIOMIAAU GUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
yCKOpeHusi TmpoueccoB. JlaHHas conep)kareiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKMX MOJENeHl peaJbHbIX CHUTYaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIIAIOIIMXCST pe3yJibTaTaX, IMOMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKU, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ce0sl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4ECKOW JIOTMKH. TeopeTuko-
MHO’KECTBEHHBIE [TPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHKU
U TpeiaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHMIUIMHBL M MX MNPWIOKEHUs B eauHoe 1enoe. Ilosromy BaxHO nath
BO3MOXKHOCTh 00y4YaromieMmycsi MOHUMaThb TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MaTeMaTHKH M HCIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXHBIM TPHU3HAKOM MAaTEMaTUKU KaK HayKd CIeAyeT TMpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
00yJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTYyallUi, WCCIEAOBAHMS 3TUX MOJENEH C IMOMONIbIO ammapara ajiredopbl U
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue
3aJJaHUs BIUIETEHBI B KXX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO MCHOJB3YEeTCsl AJsl PelleHUs NPUKIAIHbIX 3axad. [lpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsl,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcsl B Ipolecce U3yUeHHs BCEX TEM YUeOHOro Kypca «Anredpa 1 Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYECKOrO
ananmmsa» B 10 xmacce orBogutcs 136 wacoB: 3 waca — Ha u3yuyeHHe Oe3 ydera
JIeJIeHUs KJlacca Ha MOATPYIIbI, 1 4ac — Ha U3yueHHUe C y4eTOM JIeJIeHUs Kacca Ha
HOJTPYMIbI.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BBIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoanueckue npodu. Ilpumenenue npobeil W MPOIEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue — onepauMu € JICWCTBUTEIBHBIMU  4HclIaMd.  Moayib
JEHCTBUTENHLHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKpPYTJICHHS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUS LEIbIX U APOOHO-PALMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTOYWICHb OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINUX CTENEHU U KOPHHU.

HppauroHanpHble YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOMBl PEIICHUS IMOKA3aTEIbHBIX

YpPaBHEHHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perieHus

Jorapu(pMHUECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKHUE hopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PelieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus ¢(yHKIUU. B3anmHO o00paTHBIe (QYHKIHH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTebHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIHUU. MOHOTOHHBIE " OTrpaHUYCHHBIC
NIOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIOB JUIsl PEIICHUs HEpaBEeHCTB. l[IpuMeHeHHe CBOICTB HEMpPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICIT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpa@uKy (QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHMS PEeaNTbHBIX MPOLECCOB M SBJIICHHWWA, NPHU PEIICHHH 3a1ad M3 JIPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIbHBIE YPABHEHHUS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUAIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMO/JICCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MIPOLUIOMY M HACTOSIIEMY POCCUWCKOW MATEMATHMKH, LEHHOCTHOE OTHOLIECHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OTUX JOCTHXKEHUUW B JAPYrUX HayKax, TEXHOJIOTHsAX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C IMPAKTUYECKUM



IIPUMEHEHUEM JOCTW)KEHUM HAyKM W JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3CTeTUYeCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUM, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uyecKoro BOCHIUTAHUSA:

cOPMHPOBAHHOCTh yYMEHUS MPUMEHSATh MaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3I0pOBBIO (370POBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXHUM 3aHATHA U
OTIIbIXa, PEeryJsipHas (U3UYECKas aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYJIOJIOOUS, HHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOM  JIEATEIIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peaau3oBbIBAaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHM4eCKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMPaBICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHUE BIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAHME TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
HAa TPUMEHEHUE MaTEeMATHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY’Karollel cpelibl, IJIAaHUPOBAHHE TOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUUN JIJISI OKPY>KAIOIIEH CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JJISI PA3BUTHS LMBUIN3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TMO3HAHHS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JCSATEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.



METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbBIE YUeOHbIE 1eifiCTBUSA

ba3oBble 1ornueckue aeicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTAHABIMBATH CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  TPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4E€TOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
bopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpoOseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3y, apTyMEHTHPOBATH
CBOIO ITO3NLIAI0, MHEHHE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
10 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YeCKOro o0beKTa, SIBJICHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOllEcCa, a TaKKE BbIABUTATH
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora c undopmanueii:

BBISIBIIATH Je(UIINTH UHPOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETa HA
BOIPOC U ISl pEUICHUS 3a/1auH;



BBIOMpaTh HH(POPMAIIMIO W3 HCTOYHUKOB PAa3JIMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTH3HPOBaTh M HWHTEPIPETHPOBATh HH(MOPMAIMIO PA3JIMYHBIX BHUIOB H
dbop™m mpeacTaBICHUS;

CTPYKTYpHUPOBaTh MH(DOPMAIIUIO, MPEACTABIATh €€ B pas3iMuHBIX (POopMax,
WLTIOCTPUPOBATh rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHbOpMAITIU 1o CaMOCTOSITEIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCaJIbHbIE Y4eOHbI€ JeHCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJibTarT;

B X0Jie 0OCYXXJIEHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYkKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTABIATh CBOM CYXICHHUS C CYXKJICHUSIMH APYTUX YYaCTHUKOB
Jyajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3UIIMKM, B KOPPEKTHOH (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BBIOUPATh CIIOCO0 penieHus ¢
Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOW HMH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJLJIEKT:

BJIaJIcTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKH, CaMOKOHTPOJISL Tpollecca W pe3ysbTaTa pelIeHUus
MaTeMaTUYECKOM 3a4auu;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHTH KOPPEKTHUBBI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUSI WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:



MOHMMATh M KMCHOJIb30BaTh MPEUMYIIIECTBA KOMAHIAHOW U WHIUBUILYTHHOU
paboThl mTpu pemeHnH Y4YeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI paboOT, JIOrOBapUBAThCs, OOCYX AaTh IMPOLIECC W pe3yJbTaT paboThI,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCYkaeHHsS, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJIEHAMU KOMAaHJbI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IHHPEAMETHBIE PE3YJIBTATDBI

K koniry obOyuenuss B 10 kjacce 0OydyarOIIMICAd MOJYYUT CIICAYIOIIHNE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Auredpa 1 Hayajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciia 1 BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoanyeckass JIpoOb, MPOLEHThI, HPPALMOHATIBLHOE YHUCIO, MHOXECTBA
PALMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEIl, MOAYJIb JEHCTBUTEILHOIO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl Il pPELICHUs MPUKIAJHBIX 3aJad U3
PAa3JIUYHBIX OTPACIIEH 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3YJIbTaTa BHIYNCIICHUN;

CBOOOJIHO OMNEpUpOBATh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILECHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAILHBIM ITOKa3aTeleM;

CcBOOOIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapUPM uHKcia, AECITHUYHBIE U
HaTypaJibHbIE JIOTApUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUAMM: APKCUHYC, aQPKKOCHUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHU-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,



OPUMEHATHh Pa3IMYHbIE METOJbl PEIICHUS PALUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPaBHEHWH, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHOH,
MHOTOWJIEH ¢ ILedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJIEeHMEe MHOTOWIEHAa HA MHOTOYIEH ¢ OCTaTKOM, Teopemy be3y u Teopemy Buera
JUISl peLIeHUs 3a/1ay;

CBOOO/IHO ONEpUPOBATHh TOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONpPENENUTEIb MaTpHULbl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX ypaBHEHUM,
MOJIEJIMPOBATh PEAJbHBIE CUTYalluH C TIOMOUIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPIPETUPOBATH TIOJyYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHAIBHBIM [TOKA3aTENIEM;

UCITI0JIB30BaTh CBOMCTBa norapumMoB TUISI npeodpazoBaHus
Jorapu(pMUYECKHX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAIIBHBIE, MOKa3aTeJbHbIE U
Jgorapu(pMHUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C OMOILBIO PABHOCHIIBHBIX
NIEPEXOJ0B MIIM OCYILECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOpMYJIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKECHHUI;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbI Uil  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDAKEHUS, YpaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHITHUAMU: (DYHKIIHS, CIOCOOBI 3aaHus (DYHKIIHH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMMOO3MIUS GyHKUMHA, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CcBOOOHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh OMpPEAEICHUS U MHOKECTBO
3HaYeHUN QPyHKINUU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOJIHO OMEpUPOBaTh MOHATHSAMH: UETHBIE M HEUYETHbIE (YHKUUH,
nepuonyeckue (PyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U



MUHUMYMbl (pyHKIMH, HaumOOJblllee M HaMMEHbIIee 3HaueHHuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIMS C HAaTypajdbHBIM U
LENbIM [OKa3aTeleM, rpapuK CTENEHHOW (PYHKIMM C HATypaJbHbIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTENeHM Kak (YHKIMM OOpaTHOM CTENeHu ¢
HaTypaJIbHBIM OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(GYHKIUY, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CcBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3aTeiabHas U JorapupmMuyeckas
(GyHKIMM, UX CBOMCTBA M TIpadUKH, MCIONb30BaTh MX TpadUKHU [UIsl pELICHMS
YPaBHEHU;

CcBOOOZIHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYXKHOCTb,
OIpeieNIeHNe TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONIB30BaTh rpaduku (GyHKOUH Ui MCCIEAOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaTbHON
KU3HHU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETHUMHAMU;

Havana maTteMaTH4ecKOro aHajm3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi T€OMETpUUECKasi MPOrpeccus, TUHEUHBIN U
HKCIIOHEHIUAJIBHBIN pOCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOIPECCUU JJIsl PEIIECHUS peabHbIX 3a]lad MPUKIATHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NTOCIENOBATENLHOCTD, CIIOCOOBI 3a/JTaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TMOCIEAOBATEIbHOCTH,
NOHUMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOIHO OIEpUpPOBaTh MOHATHUSIMHU: HENpEPbIBHbIE (PYHKUUU, TOUYKHU
pa3psiBa rpaduka GyHKIMU, aCUMITOTHI Tpadrka GyHKINH;

CBOOOJTHO OIEPUPOBATH IMOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S pEIIeHMs 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas U BTOpas IPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCTISATH MMPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (hYHKITUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIb30BaTh TEOMETPUUECKUI U (U3MYECKUN CMBICT MPOW3BOTHOM IS
peleHus 3a1au.

MHokecTBa M JIOTHKA:



CBOOOJHO  OMEpPUPOBATh TMOHATHSIMHU: MHOXXECTBO, ONEpalil  Haj
MHOXECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisl OMUCaHUs PeabHbIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTHUX yUE€OHBIX MIPEIMETOB;

CBOOOJTHO OINEpPUPOBATH MMOHATUAMHU: OIpE/CNICHHe, TEOopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTeIbCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHE , 10 KJIACC

KoanyecTBo yacoB
13‘:)[ HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI Beero KoHTpoabHbIe IpakTuyeckue
padoThbI padoThI
1 MHO0KeCTBO I€HCTBUTENBHBIX uncesl. MHOrowieHsl. Panmonaibubie 24 1
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBbl TMHEHHBIX YpaBHEHUN

2 Oynkuun u rpapuku. CreneHHas GyHKIHA C IETBIM IT0Ka3aTelieM 12 1
3 ApudmeTrndeckuii KopeHb N-oii cteneHu. ppalnoHanbHble ypaBHEHUS 15 1
4 [oxazatenpHast pyHkius. [TokazarenpHble ypaBHEHUS 10 1
5 Jlorapudmuueckas ¢pynkuus. Jlorapubmudecke ypaBHEHUS 18 1
6 TpuronomeTrpruyeckue BbIpaXXEHUs U ypPaBHEHUS 22 1
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 Henpepsieasie pynkuuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNEe, CUCTEMATU3AIIMS 3HAHUN 5 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




MNOYPOYHOE IIVTIAHUPOBAHME , 10 KJIACC
(3 yaca B HeeJI0 VIS M3YUeHHUSI MaTepuaJia 0e3 JeJIeHUsI 0 MOATPYNIaMm)

KoanyecTBo 4acoB

Ne Jara
1w/ Tema ypoka Beero Konrpoibnbie  IIpakTnyeckue n—
padoThI padoTsbI
Huarpammbl Ditniepa-Benna
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOT'O anrapara il peleHus 3a1a4
3 Pannonanbublie yncia. OObIKHOBEHHBIE U IECATUYHbBIE APOOU, IPOLIEHTHI, 1
0OeCKOHEUHBIE TIEPUOTUIECKUE IPOOH
4 [Ipumenenue apoGeil U NPOLIEHTOB Ul PELIEeHNs NPUKIIAJHBIX 3a/1a4 1
5 [Ipumenenue npobeit 1 NPOLEHTOB JUIsl pellIeHNs IPUKIAIHBIX 3a7a4 1
6 JleiicTBuTenpHbIE YKiCia. PanoHanbHble M UPPALIMOHAJIBHBIE YUCIIA 1
7 Moaynbs AEHCTBUTEIBHOIO YHCIIA U €M0 CBOMCTBA 1
8 HpI/I6Jm>KéHUHLIe BBIUNCIICHMS], TPaBUJIa OKPYIJIEHUS, IIPUKHUJIKA U OLICHKA pE3yJIbTara 1
BBIUMCIICHUH
9 OCHOBHBIE METO/IbI pEeIIEHUS LIEbIX U APOOHO-PALIMOHAIBHBIX YPaBHEHUH U 1
HEPABEHCTB
10 OcHOBHBIE METOIbI PELLIEHUS LEJIbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUH U 1
HEPABEHCTB
11 MHorouneHs! OT OHOHN epeMEHHOM. J[eIeHre MHOTOW/IEHAa HA MHOTOYIEH C 1
octaTtkoM. Teopema besy
12 MHorouieHsl ¢ nenbiMu ko durnrentamu. Teopema Buera
13 Pemenne cucreMm MMHENHBIX YpaBHEHUN
14 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpuIbl 2X2, ero 1
TEOMETPUUYECKHUN CMBICI Y CBOMCTBA; BBIUNCIIEHUE €r0 3HAYCHUS
15 Onpenenuresb MaTPULBI 2X2, €r0 TEOMETPUUYECKUI CMBICT U CBOMCTBA; BHIUYHCICHUE 1
€ro 3Ha4CHHUS
16 Pewrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO CUCTEMbI IUHEHHBIX YPaBHEHUN
17 Pemenue npuknaaHeix 3aa4 ¢ NOMOILBIO CUCTEMBI JIMHEWHBIX YPABHEHUMN




KonTtponbHas padora: "PannonansHble ypaBHEHHs U HepaBeHCTBA. CHCTEMBbI

18 . o 1
JMHEHHBIX YpaBHEHHH

19 I'padux pyskmmu. DnemeHTapHbIe TpeoOpa3zoBanus rpaduKoB QyHKIIUNA 1

20 OO6nacTp omnpeneneHuss © MHOXKECTBO 3HaueHn Gyakmu. Hymm ¢yHkimu. 1
[TpoMexyTKH 3HaK MOCTOSIHCTBA

21 Yérnpie n HeuéTHbIe pyHKuMuU. [leprnoanueckue pynxmun. [IpomexxyTku 1
MOHOTOHHOCTH (h)YHKIIHU

22 Jluneitnasi, kBaapaTHuuHas U APOOHO-TMHEHHAS (YHKIHH 1

23 DJeMeHTapHOe UCCIIEIOBAaHHNE U TIOCTPOCHUE TPa(UKOB ITUX (DYHKITHIA 1

24 DNeMEHTapHOE UCCIIEIOBAaHUE U TOCTPOCHHE IPpaUKOB STUX (PYHKUIUN 1

25 Crenenb ¢ 1ensiM nokasareneMm. bunom Herotona 1

26 CrenenHast GyHKIUS C HATypalIbHBIM U IeNbIM MoKaszaresneM. EE cBoiicTBa u rpaduk 1

27 KonTtponpnas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaduk” 1

28 ApudmeTnueckunii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBa 1

29 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIINX CTENICHU U KOPHU 1

30 [IpeoOpazoBaHus YUCIOBBIX BRIPAKECHUHN, COICPIKAIINX CTENICHH U KOPHH 1

31 WppannonaneHele ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS UPPALMOHATIBHBIX 1
ypaBHEHUH

39 Uppanmonansueie ypaBaeHusi. OCHOBHBIE METOIbI PEIICHHUS] HPPALMOHATBHBIX 1
ypaBHEHHA

33 UppanmonansHelie ypaBHeHus1. OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIBHBIX 1
ypaBHEHHHA

34 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHUIH

35 PaBHOCHIIBHBIE TTEPEXO/IHl B PEIICHUH UPPAIIMOHATEHBIX YPABHEHUIH

36 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YPaBHEHUIH

37 CaolicTBa 1 rpaguK KOpHsI N-Oi CTENEeHH KaK (PYHKIIMH 0OpaTHOW CTENEHH C 1
HaTypaJIbHBIM MOKa3aTesleM

38 KonTtponbhas padora: "CsolicTBa 1 rpaduk KopHs N-oif creneHu. MppannoHaabHbie 1
ypaBHeHHUA"

39 CreneHb ¢ pariiOHAILHBIM TIOKa3aTeIeM U e€ CBOWCTBA 1




40

CreneHsb ¢ palMoOHAIBHBIM [I0OKA3aTENEM U €€ CBONWCTBA

41 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduk

42 Hcnonp3oBanue rpaduka QyHKIMH Ui PELICHUs] YPaBHEHUI

43 [TokazaTenpHbIe ypaBHEeHUs. OCHOBHBIE METOJIbI PEUIECHHUS MTOKA3aTEIBHBIX 1
YpaBHEHUI

44 [TokazaTenpHbIe ypaBHEeHUs. OCHOBHBIE METOIbI PEUIECHUS MTOKA3aTEIBHBIX 1
ypaBHEHU M

45 [TokasarensHbIie ypaBHEHUs. OCHOBHBIEC METO/IBI PEIICHHS MOKA3aTeIbHBIX 1
ypaBHEHUU

46 Jlorapudm yucna. CoiicTBa norapudpma 1

47 Jlorapudwm gucia. CBoiicTBa torapugma 1

48 Jlorapudm yucna. CoiicTBa norapudpma 1

49 JlecsiTHUHbIC U HATYPAIBHBIE JIOTAPHUPMBI 1

50 [IpeobpazoBanue BeIpaXEHUN, COAEPKAIINX JTOTApUDMBbI 1

51 [IpeoOpazoBanue BbIpaxeHUH, copepKalux Jorapudmol 1

52 Jlorapudmuueckas ¢pyHkius, €€ CBOMCTBA U TpaduK 1

53 Jlorapudmuueckas pyHkIus, €€ cBOWCTBA U rpaduK 1

54 Hcnonws3zoBanue rpadrka QyHKIIUN IS pEIICHUST ypaBHEHU I 1

55 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/bI PEIICHHSI TOTapUPMUUIECKUX 1
ypaBHEHUU

56 Jlorapudmuueckne ypaBHeHUss. OCHOBHBIE METOBI PEIICHHUS JIOTAPUPMUICCKUX 1
YpaBHECHHIA

57 Jlorapudmuueckne ypaBHeHUss. OCHOBHBIC METO/IBI PEIICHHSI JIOTaPH(PMHUICCKIX 1
YpaBHECHHIA

58 PaBHOCHIIbHBIE TIEPEXO/Ibl B PEIICHUH JIOTapU(PMUIECKIX YpaBHEHUN 1

59 Kontponpnas padota: "Jlorapudpmuueckas ¢dynkmuus. Jlorapupmudeckue ypaBHeHus" 1

60 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YMCIIOBOTO apryMEHTa 1

61 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO apryMeHTa 1

62 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO apryMEHTa 1




TpuronomeTrpudeckas OKpy>KHOCTb, OIIpeIeNICHHE TPUTOHOMETPUYECKUX (PYHKLIUH

63 1
YHCIIOBOTO apryMeHTa
64 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
65 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
66 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
67 [IpeoOpa3zoBaHKre TPUTOHOMETPUICCKUX BBIPAKESHUN 1
68 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUIN 1
69 [IpeobpazoBaHre TPUTOHOMETPUUYECKHUX BBIPAKCHHI 1
70 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
71 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1
72 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
73 Pemenne TpuroHoMeTpHUUECKUX YpaBHEHUI 1
74 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
75 Pemenune TpUroHOMETpUUECKUX YpaBHEHU I 1
76 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHHUS IOCIIEAOBATEILHOCTEH. MeTon 1
MaTeMaTHYeCKOW MHAYKIUH
77 MOHOTOHHBIE W OTPaHUYEHHBIE TIOCIIEA0BaTEILHOCTH. VicTOpHs aHam3a 6eCKOHEYHO 1
MaJIbIX
78 Apudmerndeckas mporpeccus 1
79 beckoneuyHo yObIBaroIiasi reoMeTpruiecKasi Iporpeccust 1
80 Cymma 6eckoHeuHO yObIBaroIei reOMeTpU4eCcKOi Mporpeccuu 1
81 JInHEeNHBIN 1 3KCIOHEHIMAIBHBIA pocT. Yncio e. @opmyJia CIOXKHBIX TPOLIEHTOB 1
82 Hcnonp3oBaHne Nporpeccuu Ui pelieHns pealbHbIX 331a4 MPUKIAJHOTO XapaKTepa 1
83 KonTpoasHas padora: "[TociienoBareTbHOCTH U TIPOrpeccuu’” 1
84 HenpepoiBHBIE QYHKIINN U UX CBOICTBA 1
85 CgoiicTBa GyHKIIMI HEPEPHIBHBIX HA OTPE3KE 1
86 CgoiicTBa GyHKIIMI HEPEPBHIBHBIX HA OTPE3KE 1
87 Meroa UHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB 1
88 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
89 [IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIMN TSI pEIICHHs 3a/1a4 1




90 [IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIMN JJIs1 pEIICHH 3a/1a4 1
91 OrnpezenieHne, reOMETPUUECKUN CMBICT TTPOU3BOIHOM 1
92 Omnpenenenue, GU3MUECKUNA CMBICI IPOU3BOIHON 1
93 YpaBHeHHE KacaTeIbHOU K rpaduKy (PyHKITUH 1
94 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN 1
95 [Tpon3BoHBIC dTIEMEHTAPHBIX (DYHKITHI 1
96 [Ipon3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO M KOMIIO3UIIUU (DYHKITHI 1
97 [Ipou3BoiHAS CYMMBI, POU3BEACHMSI, YACTHOTO M KOMITO3UIIUU (DYHKITUH 1
98 Kontponbnas padota: "[IponsBognas” 1
99 [ToBTOpeHue, 06001IeHNE, cHCTeMaTH3aIus 3HaHui: "Y paBHeHUs" 1
100  HroroBast KOHTpOJbHAs paboTa 1
101  HroroBas KoHTpOIbHAS paboTa 1
102  IloBropenwue, 0600IIEHNE, CUCTEMATHU3AIIMS 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHE , 10 KJIACC
(1 yac B HeeJII0 1JI M3YYEHHsI MATEPHAJIa NPH JeJIeHHH 10 MOATPYIIaMm)

KoauuecTBO 4acoB

Ne Hara
wn Tema ypoka Beero Kontpoasnbie  IIpakTnueckue 3ydenms
padoThbI padoThI
1 MHOXeCTBO, Onepariy Haji MHO)KECTBAMH M UX CBOHCTBA 1
5 Pannonanphblie yncia. OObIKHOBEHHBIE U IECATUYHbBIE APOOU, IIPOLIEHTHI, 1
0OeCKOHEUHBIE TIEPUOTUIECKUE IPOOH
3 Apudmerrdeckue onepanuu ¢ AeHCTBUTEILHBIMU YUCIIaMU 1
4 OCHOBHBIE METOIBI PEIICHUS EJIBIX U JPOOHO-PAITMOHATILHBIX YPAaBHECHUH U 1
HEPaBEHCTB
Pemenue cucrem TMHENHBIX YpaBHEHUM
[IpuMeneHue onpenenuTens AJig peUIeHUs] CUCTEMBbI INHEUHBIX YPAaBHEHHM
7 @yHK1M, criocoObl 3a1anus GyHKIuU. B3aumHo oOpaTtHble pyHkiuu. Komnosunus 1
byHKIMA
8 MakcuMyMbl 1 MUHUMYMBI QyHKIHH. Hanbombiliee 1 HaMeHbIllee 3HaYeHHe 1
(GYHKIIUN HA IPOMEKYTKE
9 CreneHsb ¢ IeabIM IMoKa3areiieM. bunom HeroToHna 1
10 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBa 1
11 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHMA, COJIEPIKALTNX CTENCHH U KOPHH 1
12 PaBHOCWIIBHBIE TIEPEXOIBI B PEIICHUN UPPAMOHATBHBIX YPaBHEHUHN 1
13 CaoticTBa U rpad UK KOpHSI N-Oi CTeTeHH KaK (PYHKIIMH 0OpaTHOW CTETICHH C 1
HATYpaJIbHBIM MOKa3aTeleM
14 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1
15 Hcnonb3oBanue rpaduka GyHKIUU 11 pellieHus] ypaBHEHU N 1
16 Kontponbnas padora: "[lokazarensHas ¢pynkmus. [lokazarensHbie ypaBHeHHS" 1 1
17 JlecsiTHuHbIe U HATYPaJIbHBIE TOTAPUPMBI 1
18 [IpeoOpa3zoBanne BeIpaKEHUH, COMIEPIKAINUX JTOTAPHPMBbI 1
19 Wcnonb3oBanue rpaduka QyHKIUA 1T pEeIIeHUs] ypaBHEHU N 1




20

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUH JIOTApU(PMUUECKIX YpaBHEHUN

21 CuHycC, KOCHHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMEHTa

29 TpuronomeTrpuyeckasi OKpyKHOCTb, OIIpe/ieJIeHHEe TPUTOHOMETPHUYECKUX (QYHKIUI 1
YHCIIOBOTO apTyMEHTa

23 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI

24 [IpeoOpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH

25 Pemienne TpuroHoMeTpUYECKUX YpaBHEHUM

26 KonTpomnbHas padora: "TpuUroHOMeTpHYECKHUE BBIPAXKCHUS B TPUTOHOMETPHYCCKUC 1
ypaBHEeHUA"

27 I'eomeTrpuueckas nmporpeccust 1

28 JIMHENHBIN ¥ SKCNOHEHUMAIBbHBIA pocT. Hucio e. Popmylia CI0KHBIX MPOLIEHTOB 1

29 Touka pa3pbiBa. ACUMITOTHI TpaduKoB yHKIUH 1

30 MeTtoa HHTEPBAJIOB /JIsl pEIICHUS] HEPABEHCTB 1

31 [lepBas u BTOpast npou3BOAHBIE PYHKIIUH 1

32 VYpaBHeHUe KacaTeNbHOU K TpaguKy QyHKIMU 1

33 [IpousBoiHas CyMMBbI, IPOU3BEACHMSI, YACTHOTO M KOMIIO3ULIUU (PYHKIUI 1

34 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui: "OyHkun" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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