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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUs1 OCHOBHBIX TEHJICHLIUWA pa3BUTHS S3KOHOMHUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOro aHajlu3a pPa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTHYECKOE MBILUICHHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallud  TOJyYCHHBIX  pPELICHUH, 3HAKOMATCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak uYepe3 Y4eOHBIM wmarepualn, CrnocoOCTBYIOUIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYEeCKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUMCIEHUs», « DyHKIMU U rpadukny, «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TEMaMU W paszjaenamu. JaHHBIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3aJauu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHHs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleunpUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJIEH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 000OIIeHHEe U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUN C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UpPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHUM, a TakkKe BBIPAXKEHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuil, pabOTl C  CUMBOJIBHBIMM  (oOpMaMu,  HpPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyr KaK MAaTEeMAaTHYECKUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJAIOLIMXCSl PE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxarenpbHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4eCKOW JOruku. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U Tpe[iaraloT Hambosee YHUBEPCAIBHBIM SI3BIK, OOBEIUHSIOUINN BCE pPa3/eibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3bIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCHMIUIMHBL M MX MPWIOKEHUs B eAauHoe 1enoe. Ilosromy BaxHO nath
BO3MOXXHOCTh 00y4YaromieMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOW MaTeMAaTHKH U HCIIOJIb30BATh €r0 Ul BBIPAXKEHUSI CBOMX MBICIIEH.
JlpyruM BaXHbIM [pPU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HAaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
npaBuWiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOIO MOJEIMPOBAHMS, KOTOPBIE ITPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMONIbIO ammapara ajiredpbl H
MaTEMaTUYECKOr0 aHaliM3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUs BIUIETEHBI B KAXK/IBII U3 Pa3[eJI0B POrpaMMBbl, IOCKOJIBKY BECh MaTEpHAIl
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JelictBuTenpHble 4ucia. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHUCITIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenp ¢ uenbIM mnokaszaresieM. buHom Hprotona. Hcnosb3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. JlecaTuuHble W HaTypajlbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHbBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHoMeTpu4eCKuX YypaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUH. PellleHne NpUKIagHBIX 3aad C MOMOIIbIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3ajJad M3 pa3IMYHbBIX O0JacTel HayKu M peasibHOM
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMUA Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUr. JINHENHBIA U YKCHOHEHIIMAIBHBIA pOCT. Uncio e. @opmyia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yuknuii. CBoiicTBa (QyHKUMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBoaHble  3neMeHTapHbIX  (QyHKUuMdA.  [IpousBoaHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPHU PELICHWH 3a1ad U3 JIPYTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYEBHOI'O KYPCA  «AJITEBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI VPOBEHbL) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOMN TMO3ZHMIIMU O0YUYarOIIErocss KaKk aKTUBHOTO W OTBETCTBEHHOT'O WICHA POCCHICKOTO
00111eCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYD
rpakJIaHCKOro oO1iecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJACHCTBOBATh C COLIMAJIBHBIMU UHCTUTYTAMHU B
COOTBETCTBHH C MX QYHKIMSIMHU U Ha3HAUCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTh POCCUNCKON T'PaKIAHCKON HIEHTHYHOCTH, YBAXKEHUS K MPOLLIOMY M HACTOAIIEMY POCCUICKON
MAaTEMATHKH, IEHHOCTHOE OTHOLICHHE K JOCTHUKECHHUSIM POCCHUUCKHX MaTEMaTUKOB U POCCUHUCKONM MaTEMAaTHYECKOMN
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUHN B IPYTUX HAayKaX, TEXHOJIOTHUSX, c(pepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH POCCHICKOr0 Hapoja, c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUYECCKOTO
MOBEJICHUS, CBSI3AHHOTO C MPAKTUYECKHM MPUMEHECHHEM JIOCTHXKEHUW HAYKH U JIESITEIbHOCTBIO YUYEHOTO, OCO3HAHHE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas JCTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pEelIeHU, pacCyXeHUM, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHS NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro U Oe3omacHoro oopasza
KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (3I0pOBOE MUTaHUE, COAJAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTHbIXa, pEryisipHas ¢u3nueckass AaKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHME TMPU 3aHITHSAX CIIOPTHBHO-
03JI0POBUTEIBLHOM JEATEIbHOCTHIO;



6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHUE IICHHOCTH TPYIOJIOOWS, WHTEPEC K Pa3NHUHbIM cdepam mpodeccrnoHaATbHON
NESATEITLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymien
npodeccu M peaju30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, FOTOBHOCTh M CIOCOOHOCTH K MaTE€MaTHUUYECKOMY
00pa3oBaHUI0 M CaMOOOpa30BaHHUIO HA NPOTSHKEHUH BCEM JKU3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B pelICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYpPHl, NMOHUMAaHUE BIIMSHUS COLMAIBHO-?KOHOMHUYECKHX TIPOIIECCOB Ha
COCTOSTHHE TIPUPOJIHON M COITMAJIBLHOM CPe/Ibl, OCO3HAHUE II00aJTBHOI0 XapaKTepa dKOJOTHYECKUX IPOoOJIeM, OpUeHTAIUS
Ha NMPUMEHEHNE MaTeMaTUUECKUX 3HAHUHN JUIS PEIICHUs 3a7a4 B 00JIaCTH OKPYKAIOIIEeH CpeIbl, MJIaHUPOBAHUE MOCTYITKOB
Y OIIEHKH X BO3MOXHBIX MOCIEICTBUI JJIS OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM
MPaKTHUKHA, TOHMMaHHE MaTeMaTHYECKOM HayKh Kak cdepbl YeIOBEUECKON JIeITCIIBHOCTH, JTalloB €€ pa3BUTHSA H
3HAYMMOCTH JIJIsl pa3BUTHUSI IIMBUJIM3AIIMM, OBJIAJCHUE SI3bIKOM MAaTeMaTUKU U MaTEMaTUYECKOW KyJIbTypOi KaK CpeICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U HCCIEIOBATEIIBCKYIO JEATEIBHOCTh UHAMBUIYyAIHbHO U B
rpy1re.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jlornueckue JaeiicTBuA:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUN MEXITY
MOHATUSIMHU, (HOPMYJIUPOBAThL OMNPEACIICHUS TOHATHM, YCTaHABIWBAaTh CYIIECTBEHHBIM TMpU3HAK KJIacCU(PUKAIIUH,
OCHOBaHMSI JIJIT 000OIICHHS U CPAaBHECHHS, KpUTESPUH ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYyITUPOBaTh U MPEOOPA30BBIBATH CYXKJICHUS: YTBEPJIUTEIbHBICE U OTPUIIATEIILHbIE, CANHUYHbIC,
4acTHBIE U 00IIIHE, YCIOBHBIE;



BBISIBJISITH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEUMs B (akTaxX, JaHHBIX, HAOTIOACHUSIX H
YTBEPXKACHUSIX, MPEJiaraTb KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUHUIA;

JienaTth BBIBOABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTUKU, JEAYKTHBHBIX U HWHIYKTHBHBIX YMO3aKITIOYCHHMH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUM (MpsiMble W OT MPOTUBHOIO),
BBICTpAaUBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOBI;

BBIOMPATh CHOCO0 pelleHUs ydyeOHOUW 3anauu (CpaBHUBATh HECKOJIBKO BapUAaHTOB pEIICHHUSA, BbIOMpaTh Hauboliee
HOJXOSAIINM ¢ yYETOM CaMOCTOSITENIBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT MO3HAHUA, (POPMYIUPOBATH BOMPOCH, (PUKCHUPYIOLINE
IPOTUBOpEYHE, MPOOJIEMY, YCTaHABIMBAaTH MCKOMOE W JaHHOE, (POPMUPOBATh THUIOTE3y, aPryMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA HSKCIIEPUMEHT, HCCIIEIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEM
MaTeMaTHYeCKOTro 0ObEKTa, SIBJIICHUS, IPOLECCA, BBISIBICHHUIO 3aBUCUMOCTEN MEX1Yy 00bEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh 0O0OOIIEHHST W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO HAOJIOCHMUS,
UCCJIEI0BAHUSI, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUTATH MPEANOIOKEHHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.

Pabora c nunopmanueii:

BBISBJISTH IeUIIMTHI HHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETA Ha BOIIPOC U VISl pEIICHUS 3a/1a4H;

BBIOMpaTh HWHQPOPMAIIMIO W3 HCTOYHMKOB PA3IUYHBIX THUIIOB, AaHAIU3UPOBAaTh, CHUCTEMATH3UPOBATh U
UHTEPIIPETUPOBATh HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH TpapuuecKH;

OLIEHMBATh HaAEKHOCTh MH(OPMALIUK IO CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATh U (QOPMYJIUPOBATH CYXJCHHS B COOTBETCTBUU C YCJIOBHSMHM U UEISAMH OOIIEHUS, SICHO, TOYHO,
IrPaMOTHO BBIPAKATHh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, JAaBATh MOSCHEHUS 110 X0y PELICHU 3a/1a4H,
KOMMEHTUPOBATH ITOJy4YECHHBIN PE3yJIbTaT;

B XO0/A€ OOCYXIEHMs 3a/laBaTh BOIIPOCHI IO CYIIECTBY O0OCYXIaeMOl TeMbl, MpPOOJEMBI, pelIaeMOM 3aaaud,
BBICKA3bIBaTh UJICH, HALICJICHHBIE HA NIOMCK PELICHHUs, CONOCTABIATh CBOU CYKJEHHUS C CYKICHUAMM IPYTHX YYACTHUKOB
auanora, oOHapy)XMBaTh pa3iMdde M CXOJCTBO IMO3ULUN, B KOPPEKTHOU (opme (OpMyIHMpoBaTh pa3zHOTIAcHs, CBOH
BO3PAKECHMUS;

NPEJCTaBIISITh PE3yNIbTaThl PEIICHUs 3a/laud, SKCIIEPUMEHTA, UCCIEIOBAaHUs, MPOEKTa, CAaMOCTOATEIbHO BbIOUPAThH
(dopMaT BBICTYIUIEHUS C YUETOM 3a/]a4 MPE3ECHTAMU U OCOOCHHOCTEHN ayAUTOPUH.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS

Camoopranusamnus:

COCTABJISITh IUIAH, AITOPUTM PEIICHHUS 3aJa4yM, BBIOMPATH CIOCOO PEHICHUS C YYETOM HUMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJICTh HABBIKAMH TI03HABATEIHHON pe(dIeKCHMM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOLIECCOB, MX PE3yJbTaTOB, BIAJETh CIHOCO0AMH CaMOINPOBEPKU, CAMOKOHTPOJISI MpOIEecca W Pe3ysibTara PEIICHUS
MaTeMaTHUUYEeCKOM 3aJ1auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH PEIICHUH 3a]]a49H, BHOCUTH KOPPEKTUBHI B JICATCIIBHOCT Ha
OCHOBE HOBBIX OOCTOSITEIIBCTB, IAHHBIX, HAWICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEW U YCIOBUSM, OOBSCHATH MPUUYMHBI JOCTIKCHUS WU HETOCTHIKEHUS
PE3YJIBTATOB JIEATEILHOCTH, HAXOUTH OMIMOKY, JaBaTh OIICHKY TPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1eATEIbHOCTD:

MOHMUMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBHIYyAIBHOW PaOOTHI NIPH PEIICHUH YUCOHBIX 3aj1ad,
MPUHUMATh 11eJb COBMECTHOH JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOH pabOThI, pacrpencisaTh BUIBI
paboT, JOroBapuBaThCs, 0OCYKIaTh MPOIIECC U PE3YNIHTAT PadOTHI, 00001IaTh MHEHUS HECKOJIBKUX JTIOJICH;



y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CykIeHus, OOMEH MHEHUH, «MO3TOBBIC IITYpPMbD» U HHBIE),
BBITIOJHSATH CBOIO YacTh pabOThl M KOOPJIAMHUPOBATH CBOM JCHCTBHS C APYTMMHU WIEHAMHU KOMAaH[bI, OIICHUBATHh KauyeCTBO
CBOETO BKJIa/1a B OO MPOIYKT MO KPUTEPHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 10 kiaacce oOywaromuiics MOMYyYUT CIEAYIOIIME MPEIMETHbIC PE3ylbTaThl MO OTIACIbHBIM
TeMaM pabouelt mporpaMmbl yueOHOTO Kypca «Anredpa u Hadajla MaTEMaTHYECKOTO aHATN3ay:

Yucia v BBIYUCTCHUSA:

CBOOOJIHO OIEPUPOBATh MOHITHUSMU: PAUMOHAIBHOE YHUCIO, OECKOHEYHas Iepuoauyeckas JpoOb, MPOIEHTHI,
VPpalMOHAIBHOE YUCIIO, MHOYKECTBA PALIMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEI, MOLYJIb JEUCTBUTEIBLHOIO YHUCIIA;

OPUMEHSATh JIpOOW W MPOLEHTHI JJIS PEIICHUs MPUKIAJHBIX 3a]ad W3 Pa3IMYHBIX OTpaciel 3HaHWM U pealbHOU
YKA3HU,

MPUMEHSTH IPUOMKEHHBIE BEIYUCIICHUS, TTPaBUJia OKPYTJICHUS, MPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYMCIICHUN;

CBOOOJHO OMEpUpOBaTh MOHATUEM: CTENEHb C LIEJIBIM IOKa3aTeleM, MCIOJb30BaTh MOAXOMASIIYI0 (GOpMYy 3amucu
JEUCTBUTEBHBIX YUCEI JUISl PELICHUS MTPAKTUYECKUX 3a7a4 U MIPECTABICHUS JaHHbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(DMETUUECKUI KOPEHb HATypallbHON CTETNICHHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHATIBHBIM MTOKA3aTEIEM;

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: JIOTapU(PM YUCia, IECATUUHBIE U HATypaJIbHbIE JJOTapru(PMBI;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIOBOT0 apTyMEHTA;

ONEPUPOBATH MOHATUSMU: APKCUHYC, aDKKOCUHYC M apPKTAaHI€HC YHCJIOBOTO ApTyMEHTA.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TOXKICCTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCUJILHBIE YPABHEHUS U YPABHEHUS-
CJIEJICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

MPUMEHSTh PA3IUYHBIC METOJBI PEIICHUSI PAIMOHAIBHBIX M APOOHO-PAIMOHANTBHBIX YPAaBHEHUH, IPUMEHITh METO]T
VHTEPBAJIOB JIJIS PELICHUSI HEPABEHCTB;



cBOOO/IHO OMEpPUPOBATH MOHATHSIMHU: MHOTOUYJIEH OT OJHON NMEPEMEHHOM, MHOTOWIEH C LEIbIMH KO3 PHUIIeHTaMH,
KOPHM MHOTOWIEHA, IPUMEHATH JIEJIEHNE MHOIO4YJI€Ha Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera mis
pelIeHus 3aay;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEMHBIX YpaBHEHUI, MaTpULa, ONPEACIIUTENb MAaTPULBl 2 X 2 U €ro
TE€OMETPUYECKUN CMBICH, HCIIONB30BaTh CBOWMCTBA OIpENeNuTeNs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYCHHUs, NPUMEHATH
ONPEETUTENN JUIsl PEHIEHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUI, MOJECIMPOBATh PEAIbHBIE CUTYALMH C MTOMOILBIO CHCTEMBI
JMHENHBIX YPAaBHEHUI, UCCIEI0BATh IOCTPOECHHBIE MOJEIIN C IMOMOIIbI0O MAaTPUI] U ONPEIEIUTENCH, NHTEPIPETUPOBATh
NOJIyYCHHBIA PE3YJNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU [ peoOpa30BaHUs BbIPAXKECHUI;

BBINOJIHATH PE0OPa30BaHMsI YUUCIOBBIX BBIPAXKEHUM, COIEPIKALUX CTENEHH C PAllMOHAIBHBIM ITOKa3aTeleM;

UCITI0JIb30BaTh CBOMCTBA JIorapu(mMoB JJi MpeoOpa30BaHMs JIOTApU(PMUUECKUX BbIPAKEHUM;

CBOOOJHO ONEPUPOBATH MOHATUSMU: UPPALIMOHAIIBHBIE, IOKA3aTENbHbIE U JOrapu(PMUUECKUE YPaBHEHUS, HAXOAUTh
UX PELIEHUS C IOMOUIBIO PABHOCUIIBHBIX IIEPEXO/I0B WU OCYLIECTBIISASA IPOBEPKY KOPHEH;

IPUMEHSATHh OCHOBHbIE TPUTOHOMETpPUUECKHE (POPMYIIBI AJIs TPeoOpa30BaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO OINEpUPOBaTh MOHSATHUEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NMPUMEHSATh HEOOXOAUMBbIE (OPMYIbI IS
pelIeHns] OCHOBHBIX THIIOB TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIMPOBATh pealbHbIE CUTYallMM Ha SI3bIKE€ aireOpbl, COCTaBISATh BBIPAKEHUSA, YPAaBHEHHs, HEPABEHCTBA IO
YCIIOBUIO 33J]a4M, UCCIIEIOBATh MOCTPOSHHBIE MOJIENHN C UCTOIb30BAaHUEM arapaTa ajareopsl.

DYyHKIUHN U TPAPUKHU:

CBOOOJHO OMEpUpOBaTh MOHATUSAMU: (GYHKIHUSA, CHOCOObI 3aaHus (YHKIMH, B3aUMHO oOOpaTHbIe (QYHKIHUH,
KOMITO3ULIMS PYHKIUH, Tpaduk GYyHKINUH, BEITIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIIUI;

cBOOOJHO OMNEpPUPOBATh MOHATHSAMH: OOJIACTH OIpPENETCHUs U MHOXKECTBO 3HAUCHUN (YHKIMH, HYIU (PYHKIIHUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOO/IHO OINEpPUPOBATH MOHATHSAMH: UYETHBIE M HEUETHBIE (DPYHKLIMU, MEPUOAUYECKHE (PYHKIMH, MPOMEXKYTKH
MOHOTOHHOCTH (PYHKIIMH, MaKCUMyMbl U MUHMUMYMbl (YHKUHH, HAuOOJbIIEE M HaUMEHbIIEEe 3HauYeHHE (DYHKIMU Ha
IPOMEKYTKE;



CcBOOO/IHO OINEpPUPOBaTh TMOHATUSAMHU: CTENEHHas (QYHKIMS C HaTypaldbHBIM U II€JIbIM TOKa3aTeleM, Trpaduk
CTEMeHHON (PYHKIMM C HATypaJbHBIM M IIEJIBIM TOKa3zarejaeMm, rpaduk KOpHsS N-OM cTemeHu Kak (YHKIMH OOpaTHOM
CTETEeHH C HATYpaJIbHbIM MOKa3aTeleM;

ONEpUPOBATh TMOHATUAMM: JIMHEHHAs, KBagpaTUyHas U JAPOOHO-JIMHEHHAas (PYHKLUMH, BBIIOJHATH 3JIEMEHTapHOE
UCCJIEJOBAaHUE U TIOCTPOEHHUE UX IpauKoB;

cBOOOJIHO ONEpUPOBATh MOHATUSAMHU: TOKa3aTeslbHas M Jjorapudmuueckas (GyHKIUH, UX CBOMCTBA U Trpadukw,
MCTIONIb30BaTh X IpadUKH JJIs pEIICHUs YPaBHEHUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSMU: TPUTOHOMETPUYECKAS] OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX
(YHKIIMI1 YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (pyHKUMN NI MCCIIEIOBAaHUS MPOLECCOB M 3aBUCUMOCTEN MPH PEIIEHUU 3a/ad U3 JAPYTux
y4eOHBIX MPEAMETOB U PEeaTbHON KHU3HU, BBIPAXKATh (DOPMyJIaMH 3aBUCHMOCTH MEKy BETUIMHAMU;

Hauajia MaTeMaTH4ecKOro aHAaIM3a:

cBOOO/IHO ONEPUPOBATHh MOHATUAMM: apUPMETHUECKas M IeoMeTpUuecKas HporpeccHsi, OECKOHEYHO YyObIBaromiast
reoMeTpuyecKass NpOrpeccusi, JTUHEHHBIH M SKCIOHEHIMAIBHBIM pPOCT, (QOopMyja CIOXKHBIX IPOLEHTOB, HMEThH
MPEICTaBICHNE O KOHCTAHTE,

UCTIOJIb30BaTh MPOTPECCHUH ISl PEIICHUS PealbHBIX 3a7a4d MPHUKIATHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITUSIMH: TIOCIEI0OBATEILHOCTD, CIIOCOOBI 33/I1aHUS MTOCIE0BATEILHOCTEH, MOHOTOHHBIE
OTrpaHUYEHHbIE TIOCJEI0BATEIbHOCTH, MOHMMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYeCKOro aHajiu3a Kak aHajlIu3a
OCCKOHEYHO MAJIBIX;

CcBOOOZIHO ONEPUPOBATh TOHITHSIMH: HENpPEpBhIBHbIE (PYHKIIMHU, TOYKH pa3pbiBa Tpaduka (yHKIUU, ACHMITOTHI
rpaduka GyHKINH;

cBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKLHUS, HENpepblBHAsS Ha OTpEe3Ke, MPUMEHSITh CBOWCTBAa HEMPEPBIBHBIX
GyHKIMH 15 perieHus 3a1ay;

CBOOOTHO OTIEPUPOBATH MOHATUSMH: TIEpBasi U BTOpas MPOU3BOAHBIC (DYHKITNH, KacaTenbHas K TpauKy QyHKIINN;

BBIUUCIIATh TPOU3BOAHBIE CYMMBI, TIPOM3BEICHHUS, YACTHOTO M KOMIO3MUIIMK ABYX (YHKIIMH, 3HATh MPOU3BOIHBIC
AIIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUIN U (PU3UUECKHI CMBICT IPOU3BOAHOM AJIsl PEILICHUS 3aau.



MHokecTBa M JIOTHKA:
CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OIl€pallU HAaJl MHOKECTBAMU,
MCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT JJii OMUCAaHUs PEAJIbHBIX MPOILIECCOB U SIBICHUM, MPU PEIICHUU
3a/1a4 U3 JPYruxX y4eOHbIX MPEIMETOB;
CBOOOJTHO ONEPHUPOBATH MOHIATHUSMU: OIpPEJCICHHE, TEOpEMa, YpaBHEHHE-CIIEJCTBUE, CBOMCTBO MaTeMaTHY€CKOIrO
00BeKTa, I0Ka3aTeIbCTBO, PABHOCUJILHBIC YPABHEHUS M HEPABEHCTBA.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMMsbI Bcero Kontpoapupie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanabHble ypaBHEHUS U 29 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
5 ®Oynkiun u rpapuku. CreneHHas QyHKINS C 16 1
LIEJIBIM TI0Ka3aTeNIeM
3 ApudpmeTnueckuili KOpeHb N-0i CTENEHH. 20 1
HppanmonaibHble ypaBHEHUS
4 IToka3zarenbHas pynkuus. [lokasarenbHble 15 1
ypaBHEHUs
5 Jlorapudmuueckas QpyHKIUS. 23 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BbIpaXXeHUS U 97 1
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IPOIPECCUU 10 1




HenpepsiBabie pynkuuu. [IponzBoanas 25 1
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 5 5
3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB Hara DJIeKTPOH
U3YYCHHUS]  HbIe
IIpax
e Jara dakr u(poBbI
X THYeC
Tema ypoka KoHnTpoJbHbie ¢
n/n Bceero KHe U3YYeHUs
padoThbI o0pa3oBa
pa6ot Mo nnany
TeJbHbIE
bl
pecypcbl
MHOXeCTBO, ornepaluy HajJ MHOKECTBaMH
1 [l . pan ut 1 01.09
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1 04.09
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO
3 1 05.09
anmnapara JaJis peleHus 3a1a4
Parmonaneueie yncna. OOBIKHOBEHHBIEC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 06.09
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5) JECSITUUHbIE TPOOH, IPOLIEHTHI, 1 07.09
OECKOHEYHBIE TTEPUOIMUECKHUE TPOOH
[Ipumenenne qpodeit u MPOIEHTOB ISt
6 P AP pott s 1 08.09
pElIeHs TPUKIAJAHbIX 3a7a4
[Ipumenenue qpoOei U IPOIIEHTOB TSt
7 P AP potl s 1 11.09
penieHus MPUKIAIHBIX 33124
EHCTBUTENbHBIC Yncia. PalimonanbHbIe U
8 A B 1 12.09
HUppAIOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1 13.09




I[GﬁCTBHTGJILHBIMH qucJjiaMu

10

11

Monyib 1eMCTBUTEIIBHOTO YKCa U €ro
CBOMCTBaA

[TpuG>xEHHBIC BEIYMCIICHUSI, TPABUJIA
OKPYTJICHUS, IPUKUJIKA U OIICHKA
pe3ynbTaTa BRIYMCICHUN

14.09

15.09

12

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

18.09

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

19.09

14

15

16

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JpOOHO-pallMOHATIBHBIX YPABHEHUH U

HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHUS [ENbIX U
JIPOOHO-PAIIMOHANBHBIX YPAaBHEHUH U

HEPABEHCTB

OcCHOBHBIE MCTOABI pCHICHUA LCIIbIX U
JIPOOHO-PALIMOHANBHBIX YPAaBHEHUH U

HEPABEHCTB

20.09

21.09

22.09

17

MHOro4wieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

25.09

18

19

MHorousIeHBI ¢ 1IeabIMA KO3 hHUITMEHTaMH.

Teopema Buera

Pemenue cucreM JIMHEWHBIX ypaBHEHUN

26.09

27.09

20

Pemienue cuctem JIMHEHHBIX YPaBHEHUI

28.09




21

Pewienne cucreM NTMHENHBIX YPAaBHEHUN

29.09

22

23

Pemienue cucrtem JIMHEHHBIX YpaBHEHUM

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Onpenenuresb MaTPUIBI 2X2, €10
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

02.10

03.10

24

Ornpenenurens MaTpUIlbl 2%X2, ero
FCOMETPHYCCKUN CMBICI M CBOMCTBA,;
BBIUKCJICHHE €r0 3HAYCHUS

04.10

25

26

27

[Ipumenenue onpenennuTens s peleHust
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenue npukinaaHbixX 3a1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEUHBIX YPAaBHEHUI
Pemenue npuknagHpixX 3a1a4 ¢ HOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

05.10

06.10

09.10

28

29

30

Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonrtponbHas pabora: "PanonanbHele
ypaBHEHMsI U HepaBeHCTBA. CHUCTEMBI
JUHEHHBIX YpaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHUs (YHKITUH.
B3anmuo o6parnblie pynkiun. Kommosumms
byHKIII

10.10

11.10

12.10

31

I'paduk PpyHkunu. dnemMeHTapHbIe
npeobpa3zoBanus rpadukoB QyHKINN

13.10

32

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# pynkuuu. Hynu ¢pyHkum.
[TpomekyTkH 3HaK OCTOSIHCTBA

16.10




Ob6nacTp onpeneneHuss © MHOKECTBO

33 3HaueHnit pynkiuu. Hynu pyskmmm. 17.10
[TpoMexyTKH 3HaK MOCTOSIHCTBA
YérHbie 1 HeUETHBIC (PYHKIINU.

34 [Mepuoguueckue Gpynkuuu. [Tpomexyrku 18.10
MOHOTOHHOCTH ()YHKIIUU
YeErHble 1 HEYETHBIC (DYHKITUH.

35 [lepuonnyeckue pynkuuu. [Ipomexyrku 19.10
MOHOTOHHOCTH ()YHKIIHH
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

36 Haubonrpiiee 1 HauMeHbIlIee 3HaYCHHE 20.10
(GYHKIIMHM Ha TPOMEKYTKE
Jluneitnas, kBagpaTuuHas U IpoOHO-

37 ! AP AP 23.10
nuHeHas GyHKIun
JlnneliHas, KBagpaTUYHAS U IPOOHO-

38 . P P 24.10
TuHeHas QyHKuun
DIEMEHTAPHOE NUCCIIEI0OBAaHUE U

39 p a 5 25.10
MOCTPOCHHE TPAPUKOB ITUX (PYHKLUH
DneMEeHTapHOEe UCCIIEI0OBAaHUE U

40 P ! . 26.10
MOCTPOCHHE TPAPUKOB ITUX (PYHKLUH
DJIEeMEHTapHOE UCCIIEIOBAHUE U

41 . 27.10
nocTpoeHue rpaduKoB ATUX QYHKIUN
Crenens ¢ nenslM nokasareiaeMm. bunom

42 07.11
Hsrotona
Crernens ¢ 1enbIM nokaszareieMm. bunom

43 08.11
Hsrotona
Crenennas KU C HATYPaJIbHBIM U

44 ymru P 09.11

1eJIbIM 1okaszatresneM. E€ cBoiicTBa u rpaduk




KonTtponsnas padora: "CreneHnas

45 ) 10.11
dbynaknus. E€ colicTBa u rpadguk”

16 Apudmernueckuii KOpeHb HaTypaTbHON 1311
CTEIICHU U €ro CBOMCTBA

47 Apudmerndeckuii KOpeHb HATypaIbHOMN 1411
CTEIEHU U €ro CBOMCTBA

48 [IpeoGpa3oBaHUs YUCIOBBIX BbIPAXKEHUH, 1511
COJIEpKAIIMX CTEIIEHU U KOPHU

49 [IpeoGpa3oBaHust YUCIOBBIX BbIPAXKEHU, 16.11
COACpKAILUMUX CTEIICHU U KOPHU

50 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, 1711
COJIEpKAIIMX CTEIIEHU U KOPHU

51 [IpeoGpa3oBaHUs YUCIOBBIX BbIPAXKEHUH, 2011
COAEPKAILIUX CTEIIEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

52 METOABI pENICHUS pPpAllHOHATBbHBIX 21.11
ypaBHEHUH
HppanumonaneHele ypaBHeHUs1. OCHOBHBIE

53 METO/Ibl PELICHUS MppallMOHATIbHBIX 22.11
ypaBHEHU U
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

54 METO/Ibl PELUICHUS MppallMOHATIbHBIX 23.11
yYpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

55 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX 24.11
yYpaBHEHUN

56 UppanmonansHble ypaBHeHUs1. OCHOBHbBIE 2711

METO/IbI PEIIEHUsI UPPALIUOHATIBHBIX




ypaBHEHUI

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

57 g 28.11
UPPALMOHAIIBHBIX YPABHEHUN
PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH

58 P P 29.11
UPPALMOHAIIBHBIX YPABHECHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

59 p p 30.11
VPPALMOHAJIBHBIX YPABHEHUN
PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU

60 g 01.12
VPPALMOHAJIBHBIX YPABHEHUN
PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU

61 g 04.12
VPPaLMOHATIbHBIX YPABHEHUN
PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUN

62 p p 05.12
VUPPALMOHAIBHBIX YPABHEHUN
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn

63 KaK (PyHKIIMM 0OpaTHOW CTENEHHU C 06.12
HaTypaJbHBIM II0Ka3aTeleM
CgoiicTBa u rpaduk KOpHs N-0if cTeneHu

64 Kak (PyHKIIMM OOpaTHOMN CTENEHH ¢ 07.12
HaTypaJIbHbIM I10Ka3aTeleM
KonTponbHas pabora: "CBoiicTBa 1 rpaduk

65 KOpHs N-ou creneHu. MppanroHansHbie 08.12
ypaBHeHHUA"
CreneHs ¢ pallHOHAIBHBIM IT0KAa3aTEIeEM U

66 . 11.12
e€ CBOMCTBA
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U

67 T 12.12
€€ CBOICTBA
CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U

68 P 13.12

€€ CBOIICTBa




69

Crenensb ¢ pallMOHATBHBIM MOKa3aTeIeM U
€€ CBOICTBa

14.12

70

71

[TokazarenpHas QyHKIHs, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM

15.12

18.12

72

Hcnons3oBanue rpaduka QyHKIHH 115
peleHNs ypaBHEHUH

19.12

73

74

75

Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

IToka3zaTennHEIC YpaBHCHHA. OCHOBHBIE

METO/IbI peIIeHUs T0KA3aTEeIbHBIX
YpaBHEHUU

[Tokazarenpubie ypaBHeHUs. OCHOBHBIE

METO/bI PEIICHUS MIOKA3aTEIbHbIX
yYpaBHEHUHU

20.12

21.12

22.12

76

[Tokazarensubie ypaBHeHUsS. OCHOBHBIE
METO/Ibl PEIICHUSI TOKA3aTeIbHbIX
ypaBHEHUH

25.12

77

78

79

KonTponbnas pabora: "[lokazarenbHas
¢yukuus. [lokasarenbHble ypaBHeHUS"

[loka3arenbHble ypaBHEeHUs1. OCHOBHBIE
METO/BbI PEIICHUS I0KA3aTEIbHbIX
yYpaBHEHUN

[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE

METO/BbI PEIICHUS I0KA3aTEIbHbIX
YpaBHEHUU

26.12

27.12

28.12

80

[TokazarenpHas ¢pyHkums. [lokazarenpHbIe

09.01




ypaBHEHUS

81 Jlorapudm uucna. CoiicTsa gorapudpma 1 10.01
82 Jlorapudm umncna. CoiicTBa jJorapudpma 1 11.01
83 Jlorapudm umncna. CoiicTBa jJorapudpma 1 12.01
84 Jlorapudm uucna. CoiicTsa gorapudpma 1 15.01
85 JlecaTuuHbIE U HATypaJIbHBIE JTOTapH(PMbI 1 16.01
86 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 1 17.01
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIIINX
g7 peoop p ACprKall 1 18.01
J0TapupMbl
[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKATIX
88 peobp P ACPIRA 1 19.01
JorapuMbl
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIIINX
29 peobp p ACpKall 1 22.01
JorapuMbl
IIpeoGpa3oBaHye BEIpAKEHUM, COACPIKAIIINX
90 peoop p ACprKaIl 1 23.01
aorapudmsl
Jlorapudpmuyeckas pyHKIUA, €€ CBOMCTBA U
91 pud ymxn 1 24.01
rpaduk
Jlorapudmmueckas KIIMs, €€ CBOMCTBA U
92 pi Oy 1 25.01
rpaduk
Jlorapudmmuyeckas KIIMs, €€ CBONCTBA U
o3 pud bynK 1 26.01
rpaduk
Hcnonws3oBanue rpaguka KIMH JIST
o pagura pynicin 1 1 29.01
pelIeHus] ypaBHEHUI
Ucnonp3oBanue rpaduka KWW 151
o p ib bynKm 1 1 30.01
pelIeHus: ypaBHEHUI
Jlorapudpmuueckue ypaBaeHusi. OCHOBHBIC
o6 pud yp 1 31.01

METO/Ibl PelIeHuUs JorapuGMUIECKUX




ypaBHEHUI

Jlorapudmuueckue ypaBueHus. OCHOBHbIE

97 METOBI pEIIeHUs JToTapu(HPMUIECKUX 01.02
ypaBHEHU U
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

98 METO/Ibl PEIICHHUS JIOTApUPMUICCKUX 02.02
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

99 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 05.02
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

100 METOBI pEIICHUS JIoTapu(HMUIECKUX 06.02
YpaBHEHUU

101 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT 07.02
norapu(pMUUECKUX YpaBHEHUN

102 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT 08.02
Jorapu(pMHUUECKUX ypaBHEHUH

103 Kontponbnas padota: "Jlorapudpmudeckas 09.02
¢yukus. Jlorapupmuueckue ypaBHeHus"

104 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC 1200
YHCIIOBOTO apryMeHTa

105 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC 13.02
YKCIIOBOTO apryMeHTa

106 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC 14.02
YHCIIOBOTO apryMeHTa

107 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC 1502
YHCIIOBOTO apryMeHTa

108 Tpuronomerpudeckast OKpyKHOCTb, 16.02




ONpeIeTICHUE TPUTOHOMETPUUECKHUX
GyHKIMI YUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

109 OIIPEICICHUEC TPUTOHOMETPHUUICCKHUX 1 19.02
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

110 oTpeieJICHUE TPUTOHOMETPUUECKHUX 1 20.02
(GYHKIMH 9UCIOBOTO apryMEHTa

111 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 21.02

112 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 22.02

113 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 26.02

114 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 27.02

115 Hp606pa30333.HI/Ie TPUTOHOMETPHUUYECKHX 1 58,02
BbIp)KEHU I

116 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1 2902
BBIpOKEHUI

117 Hpeo6pazouBaHHe TPUTOHOMETPUUECKHUX 1 01.03
BBIpOKEHUH

118 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKHX 1 04.03
BbIp)KEHU I

119 Hpeo6pa3ovBaHHe TPUTOHOMETPUUECKHUX 1 05.03
BBIpKEHU I

120 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN 1 06.03

121 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1 07.03

122 Pemenune TpuroHoMeTpruUeCcKUX ypaBHEHUI 1 11.03

123 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN 1 12.03

124 Kontponbnas paboTa: 1 13.03




"TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"

125 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM 1 14.03
126 Pelienne TpuroHOMETPUYECKUX YpaBHECHUM 1 15.03
127 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM 1 25.03
128 Pelienne TpuroHOMETPUYECKUX YpaBHECHUM 1 26.03
129 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1 27.03
TpUroHoMeTpUUECKUE BBIPAXKEHUS U
130 P P P 1 28.03
TPUTOHOMETPUYECKHE YPABHEHUS
[TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS
131 nocienoBareibHocTel. Meton 1 29.03
MaTeMaTU4eCKOW UHIYKLIHUH
MOHOTOHHBIE U OTPaHUYCHHBIE
132 IIOCJIEI0BATENbHOCTH. MIcTOpus aHanu3a 1 01.04
0ECKOHEYHO MaJIbIX
133 Apudmernueckast mporpeccus 02.04
134 I'eomeTpuyeckas nporpeccus 03.04
beckoneuHno yObIBaroIIasi reoMeTpruiecKas
135 4 B P 1 04.04
Iporpeccus
Cymma 6eckOHEYHO yObIBarOIIei
136 y . Y Hl 1 05.04
T€OMETPUYECKON ITPOTrPECCUH
JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT.
137 1 08.04
Yucno e. DopMyra CIOKHBIX MPOLEHTOB
JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT.
138 1 09.04
Yucno e. DopMyra CI0KHBIX MPOLEHTOB
Hcnonp3oBanue nporpeccuu uist peLeHus
139 pPOTp AP 1 10.04

peanbHBIX 3a1a4 MIPUKIAAHOIO Xapakrepa




CamocrosrenbHas pabora

140 11.04
"[TocnenoBarebHOCTH U TIporpeccuu’”

141 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 12.04
Touxka pa3pbiBa. ACUMITOTHI FPadUKOB

142 pu p rpag 15.04
byHKIHHA
CaoiicTBa KM HENPEPBIBHBIX HA

143 Pynin bep 16.04
OTpEe3Ke
CaolicTBa KIIM{ HENPEPHIBHBIX HA

144 ymxn pep 17.04
OTpEe3Ke
Mertoa MHTEpBAJIOB JUIs pEeLIECHUS

145 A p AP 18.04
HEPaBEHCTB
MeTtoa UHTEPBAJIOB ISl PEILICHUS

146 AL HHTED AP 19.04
HEPaBEHCTB
Metoa MHTEPBAJIOB JUIsl pELLICHUS

147 g p AP 22.04
HEPaBEHCTB
IIprMeHeHre CBOMCTB HENPEPHIBHBIX

148 PHMEHC pep 23.04
GbyHKIMH 715 pereHust 3a1a4
[IprMeHeHne CBOWCTB HENPEPBIBHBIX

149 y 24.04
GyHKIMH 15 pereHus 3a1a4

150 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU 25.04

151 I'onoBast koHTpOIBHAS paboTa 26.04
Ornpenenenne, reOMETPUYECKUM CMBICIT

152 3 27.04
MIPOM3BOTHOM
Ornpenenenne, reOMETPUYECKUM CMBICIT

153 PEACIIEHIE P 02.05
MIPOU3BOTHOM
Omnpenenenue, GU3NUECKUN CMBICTT

154 03.05

MPOU3BOAHOMN




YpaBHeHHUE KacaTeNbHON K TpapuKy

155 1 06.05
byHKIUA
YpaBHEHHE KacaTebHOM K rpauk

156 P pacuky 1 07.05
byHKIIUN
VYpaBHeHUe KacaTeabHOU K Tpaduk

157 P padky 1 08.05
byHKIUA

158 [IpousBoiHbIE 371EMEHTAPHBIX (PYHKIIMHA 1 13.05

159 [TpousBoHBIE JIE€MEHTAPHBIX (PYHKINH 1 14.05

160 [IpousBoiHbIE 371EMEHTAPHBIX (PYHKIIMHA 1 15.05
[Tpon3BogHAs CyMMBI, TPOU3BEICHHS

161 POHSBOAHAT CYMMBI, HPOHSBEACHHA, 1 16.05
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH
[Ipon3BoHAS CYyMMBI, TPOU3BEICHHUS,

162 POHBBOATIRA €Y POTBBEACH 1 17.05
YaCTHOTO ¥ KOMIO3UIIUU (HYHKIIUI

163 [IpoBepounas pabora «IIponzBognas" 1 20.05
[TpousBoHAs CYMMBI, TPOU3BEACHNUS,

164 POHM3BORHAA CY POMSBEACE 1 21.05
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI

165 [IpousBoHas 1 22.05
IloBTOpEeHHE, 0000IICHHE, CUCTEMATH3AIUS

166 b - 1 1 23.05
3HaHui: "YpaBHeHus"
IToBTOpEHKe, 0000IICHNE, CUCTEMAaTH3 IS

167 P . H 1 24.05

3HaHui: "OyHkun"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

167




JIMcT KOpPEKTHPOBKH paboyei mporpamMmbl

ypoka

Ne ypoka o
IJIaHy B
paszznene

Tema ypoka

[ara ypoka

10 IUIaHy

¢baxt

ITpuunHa (npukas)




PaccmoTpena u pekoMeH10BaHa K
YTBEPXKJICHUIO TIEAarornueCKuM COBETOM
ot 28.08.2023 nportokosa Nel

CornacoBaHo:
CornacoBaHO:
[IpoTokoun 3acenaHust METOIMYECKOTO 00BETUTHCHNUS .
. 3aMecTHTeNb IUPEKTOpa Mo yaeOHOH padoTe
YUHTENCH TPeIMETHHKOB
ot 28.08.2023 Ne 1 .
Bboiixo JI.A.

Cuxopenko 1.B. 28.08.2023
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