MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunuctepcTBo 00pasoBanusi Kuposckoii 00/1acTu

KOT'OBY CII ¢ YUOII r. SIpancka

YTBEPXJIEHA YTBEPXJIEHA
Ha 3ace/laHuu IPUKA30M JUPEKTOPA
NeJaroru4eckoro CoBeTa Tpukas Nel74

ot «30» aBrycra 2024 r.

PABOYAS IPOTPAMMA
(ID 1391635)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.
Yriy0jeHHbI YPOBEHb

st ooyuarommxest 10 — 11 xmaccoB

Apanck, 2024



HOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTUYECKOTO aHAIU3a» SIBISETCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4arolUXCsl Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCaJIbHBIM S3BIKOM COBPEMEHHOH Hayku, KoTopas (opmyiaupyeT cBoH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMHU ainreOpbl M MaTeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyueHus yueGHOro kypca «Anredpa W Hayajla MaTeMaTUYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaKk M 4epe3 crenuduky ydeOHoM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JISKUT ACSITEbHOCTHBIN NMPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa H JIoTWKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SBJISIETCSI HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
pellIeHusI CaMOCTOSITENTFHO C(HOPMYJIMPOBAHHON MAaTeMaTHYECKOM 3a/a4n, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
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.
bnarogapss mocinenoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIuaust «YpaBHEHHUS W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIlMOHATIbHBIX, TOKA3aTEeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJI€HUE HauOOJbIINX U HAMMEHBIIUX 3HAYEHUN (PYHKINU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIMX CTENEHU U JorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEM B BHJIE€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxarenpHo-MeToMYeckass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIsl pelleHus 3aJa4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIIEOBAaTh IMOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)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, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYeCcKasi TMHUA «MHOXECTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHBIM TPHU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXcsl, MO3BOJSIET UM CTPOUTH CBOM PACCY)KJICHUSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENECH peanbHBIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCIOJB3YEeTCs AJsl pelleHUs NpUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoaudeckue apodu. [lpumenenue apoOGeil M MPOIEHTOB IS
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENHLHOTO YKcia U ero cBoicTBa. [IpuOmmkEéHHbIC BBIYUCICHUS, TPaBUIa
OKPYIJICHHS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN ISl PEILICHUS TPAKTHUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypajbHbIE
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O aprymeHTa. ApPKCHUHYC,
aApPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

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

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAlMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koappurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKAIINUX CTEIIEHU U KOPHHU.

HppauroHansHble YpaBHEHHMUS. OcHOBHBIE METO/IbI peneHus
UPPALMOHATIBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. 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 rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

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

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOUYkM paspbhiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUYeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
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 W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KJIACC

Yucaa v BBIYMCICHUA

Harypanbabie u ueneie yucna. [IpumeHeHrne TPU3HAKOB AEIMMOCTH LEIBIX
yycen, HauOombIuid oOmuii aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1ist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHr M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUA. PABHOCUIILHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Perenre TpuroHoMeTpuyeCcKux HEPaBEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUIecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ApAMETPAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 PazIUYHbIX O0JacTell HayKd W peaabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajansa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JINMYHOCTHBIE PE3YJIbTATBHI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLETyp TPaKTAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKUIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIECHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN HIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHW HAyKU U JEATENIbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyKICHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHYECKUE 3HAHUS B
MHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MaTEMATUYEeCKUX 3HAHUW IS pelieHus 3aJad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYUIIECTBIISITH TMPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDHI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE qeiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUHA MEXKAYy TMOHATUIMH, (HOPMYIUPOBAThH
OTpeieSIeHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJIaTh BBIBOABI C HCMOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | [Tl pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATh TpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpakaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMaHIHOW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHUE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaJIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIILHOE YHCIIO, OECKOHEYHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHATh JPpOOM ¥ TPOLEHTHI JUIsl PEIICHHWs] TPUKIAIHBIX 3a7ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIMCH TEHUCTBUTENBHBIX YUCEN JJIS PEIEHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHSTUAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHWHBIX YpaBHEHMI,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX CTEIECHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa30BaHUS
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;



cBOOOJIHO OMEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXxoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOCHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsl.

DOyHkuuu U rpapuku:

CBOOOJTHO OINEpPUPOBATh MOHITUAMU: (PYHKIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aMMHO OOpaTHble (YHKIUM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH JIEMEHTapHbIE MTpeoOpa3oBaHus rpaukoB PyHKITUI;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HaUYeHUN (DYHKIMH, HYJIH (PYHKITAH, TIPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoMyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHAMYMBI (DYHKITMH, HauOoJblllee W HaWMEHbIee 3Ha4YeHWe (YHKIUH Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CTENIeHHAs (PYHKIMS C HATypadbHBIM H
HeabIM TIOoKa3zaresieM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi CTENeHH Kak (QyHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

OTIEpUPOBATh TOHATHSAMU: JIMHEHHAs, KBaJpaTWdHAs W JPOOHO-TMHEHHAsS
(GyHKIHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0BAHKE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMUA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOJTHO ONEPHUPOBATh TOHATHIMH: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJICICHHE TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GYHKIMA i1 UCCIIENOBAHUA TIPOILIECCOB M
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHOMN
YKU3HH, BBIpOXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY BETMUYNHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

CBOOOJTHO ONEPUPOBATH TOHATHAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reOMETpUUeCcKasi MPOTrPeCcCus, TMHCHHBIA U
OKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

WCIIOJIB30BaTh TPOTPECCUU ISl PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/TaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEOBATEIHLHOCTH,



MMOHMMAaTh OCHOBBI 3apOXKJICHUS MATEMATHYECKOTrO aHajiu3a KakKk aHaiusa
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (QYHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OINEPUPOBATH IMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

WCITOJI30BAaTh TEOMETPUUCCKUN W (DU3UYECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATUSIMHU:  MHOXXECTBO,  ONEpaly  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIPEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy ob0yuenuss B 11 kJjacce oOyyaronuiics MOJYYUT CIECAYIOIINE
MpPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3a:

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajdbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEN, UCIOJb30BaTh MPU3HAKU AEITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCen ISl pEelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OINEPUPOBATH MOHATHUSMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUECKON (hOpME, BBHITIONHATH apU(PMETHUECKUE ONEepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH TOHITHSIMHU: HUPPAITMOHAIIBHBIE, MOKa3aTe/IbHBIE H
jJorapuMUUYECKHe HEpPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX NIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpHEH TMpU PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;



CBOOOJHO OMEpPUPOBATh TMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATUIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEILCHUS
CUCTEMBI U COBOKYMHOCTEN palMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pewiarsb palMOHAIIBHEIE, UppalrOHaJIbHBIE, IIOKAa3aTeJIbHBIE,
jgorapu(pMuyecKkue UM TPUTOHOMETPUYECKHUE YpaBHEHMs] U  HEPaBEHCTBA,
coJiepKalie MOAYJIU U apaMeTphl;

IPUMEHSATH TpadUuecKre METOAbI ISl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMy;

MOJIEJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHMWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajiredpsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DOyHkuuu U rpapuku:

CTPOUTHh TpadUKU KOMMIO3UIMU (PYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCIJIEJOBaHMSI U CBOIMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;

CBOOOZIHO  ONEpPUpPOBaTh TMOHATUSAMU: TIpaUKHM TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS W HCCIENOBAaHUS PEasIbHBIX
ITPOLIECCOB.

Hauyana MaTeMaTH4ecKOro aHajamusa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HAaMOOJbIIEE U HAUMEHbIIEE 3HAUCHUS! (YHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOJHYIO [JIsl HAXOXKJIEHHUS HAWIYYIIero pEHIeHUs B
OPUKIAAHBIX, B TOM 4YHMCIE€ COLMAIbHO-DKOHOMHMYECKHMX, 3ajadax, i
OTNpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QopMysol WiH
rpadukom;

CBOOOJHO ~ ONEpHUpPOBATH MOHATHSMHU: [EpBOOOpa3Hasi, ONpeneIEHHBIH
UHTETpaJl, HAaXOJWUTh MEPBOOOpa3HBIE AIIEMEHTApHbIX (YHKUMH M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTh IJIOLIAAH IUIOCKUX (GUTYP U 0OBEMBI TE ¢ MOMOUIBIO UHTETpaa;

UMETh TMPEACTAaBICHUE O MATEMAaTUYECKOM MOIECIMPOBAHUU Ha IpUMEpe
cocTaByieHUs TUPPepeHIINaTbHBIX YPaBHEHU;



pemarb OpUKIaJHbIEe 337a4d, B TOM YHUCJIE COLHMAIBHO-3KOHOMHUYECKOTO U
(du3HYECKOro Xapakrepa, CpeacTBaMu MaTEMaTH4ECKOTO aHaImM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecreo acon dyeKkTpoHHbIe (LM POBbLIE)
n/n NPOrpamMMmsbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomeTpuyeckue BoIpakeHUS U 29 1
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AU 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
11 KJIACC
Ne HanmeHoBaHMe pa3jeioB U TeM Konu4yectBo yacos DJIEKTPOHHbBIE




/m HPOTPANM®L Kourposbnbie IIpakTHyeckue (wipposrre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeht
1 I/ICCJ'IGILOBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuueckre HEpaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIE U 24 1
norapu(MHYEeCKUE HEPAaBEHCTBA
5 KomriekcHbie ncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPANUOHATBEHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 IS 16 5
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
INOYPOYHOE IINIAHUPOBAHHE
10 KJIACC
Ne i/ Tema ypoka KoauvectBo [arta JIeKTPOHHBI
4acoB u3ydeHusi e nudpoBbIie




o0pa3oBareJ

Bcero bHbIE
pecypchbl

MHOXeCTBO, OTnepaIuy HajJ MHOKECTBAMH M X CBOWCTBA 1
JHuarpammsl Diinepa-Benna

3 [IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO armapara Jyisl pelieHus 3a1a4 1

4 Panmonansubie ynciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, TIPOIICHTHI, 1
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH

5 Panmonanshbie yncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TIPOLICHTHI, 1
OCCKOHEYHBIC MTEPUOIUYSCKHE TpoOH

6 [Tpumenenne apobeii 1 MPOICHTOB IS PEIICHUS TPUKIATHBIX 33124 1

7 [Tpumenenue apobeii 1 MPOIEHTOB LIS PEIICHUs TPUKIATHBIX 3a1a4 1

8 JleiicTBUTENnbHBIC YKCa. PaliioHanbHbIe U UPpallMOHANIbHBIE YHCIIa 1

9 ApudmeTrdeckne oneparuu ¢ IeHCTBUTSIILHBIMHI YUCIIAMA 1

10 Mopynb AeMCTBUTENBHOTO YHUCIIA U €T0 CBOMCTBA 1

11 [TpuOnmkEHHBIC BRIYUCIICHUS, TIPABHUJIA OKPYTIICHHS, PUKUIKA U OI[CHKA 1
pe3yJibTaTa BEIYMCIEHUN

12 OcCHOBHBIE METOBI PEUICHUS IENBIX U APOOHO-PAIIMOHATIFHBIX YPABHEHUH 1 1
HEPABEHCTB

13 OCHOBHBIE METOBI PEIICHUS TISNIBIX U IPOOHO-PAITUOHATLHBIX YPABHCHHH 1 1
HEPaBEHCTB

14 OCHOBHBIE METOBI PEIICHUS TISNTBIX U IPOOHO-PAITUMOHATBLHBIX YPABHCHHH 1 1
HEPABCHCTB

15 MHorouseHsl 0T OJIHOH epeMeHHOH. J{eJeHre MHOTOWIeHa Ha MHOTOWJIEH C 1
octaTtkoM. Teopema besy

16 MHorousensl ¢ 1ensiMu ko3 durnnenramu. Teopema Bueta 1




17

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18 Pemenue cucreM TUHEHHBIX ypaBHEHUN

19 Matpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeenuTesb MaTpULbl 2X2, ero 1
reOMETPHUECKUI CMBICT U CBOMCTBA; BBIYMCICHHUE €TI0 3HAUCHUS

20 Ornpenenurens MaTPUIBI 2X2, €r0 TeOMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIUHCJIEHUE €r0 3HAYCHUS

21 [IpuMeHeHue onpeenuTeNs A1 peleHUs] CUCTEMbI IMHEHHBIX YpaBHEHUI 1

22 Pemenue npukinaaHbix 3aa4 ¢ MIOMOILBIO CUCTEMBbI JIMHEHHBIX YPABHEHUI

23 Perienue npukiagHbIX 3aa4u ¢ MOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHU 1

24 KonTponbhas padora: "PannonanbHble ypaBHEHUs U HepaBeHCTBA. CUCTEMBbI 1
JIMHEWHBIX ypaBHEHUN"

o5 Oynkius, cnocoOsl 3aganus GyHkuyu. BzanMHo oOpaTHbIE QYHKITUH. 1
Komnozunus ¢pyHkimit

26 I'padux pyHkumu. DnemMeHTapHble npeoOpa3oBaHus rpagukoB GyHKIMN 1

97 OO6nacTh ornpenenaeHusl 1 MHOXKECTBO 3HaueHU! pyHkuuu. Hynu @ynkuuu. 1
[IpoMexyTKkH 3HaK OCTOSTHCTBA

28 Yéruble 1 HeuéTHble pyHKuuu. [lepuoanueckue pynkuuu. Ipomexyrku 1
MOHOTOHHOCTH (PYHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI (yHKIIMU. Hanbosblee 1 HauMeHblIee 3HaueHue 1
(GYHKIMU Ha TPOMEXYTKE

30 JIuHeliHast, KBapaTUYHAS ¥ TPOOHO-THHEWHAS QYHKITUU 1

31 DeMeHTapHOe UcCieI0BaHue U MOCTPOeHUE rpauKoB 3TUX (HYHKIIUN 1

32 DneMeHTapHOe UCCIeI0OBaHUEe U IIOCTPOEHUE TPpaUKOB ITUX (HYHKIIHIA 1

33 Crenens ¢ nenslM nokasareiaeMm. bunom Herotona 1

34 CrerneHs ¢ 11ensIM IokaszareneM. buanom HeroTona 1

35 CrenenHast GyHKIIHS ¢ HATypaJIbHBIM | LIeTbIM MoKa3areneM. E€ cBoiicTBa u 1

rpaduk




36 Konrponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk” 1

37 Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTBA 1

38 Apudmernieckuil KOpeHb HaTypaTbHOW CTETIEHH U €r0 CBOIMCTBA 1

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTENICHU U KOPHH 1

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COIEPKAIIUX CTENIEHN U KOPHHU 1

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTENICHU U KOPHH 1

42 WppaunonanbHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIIEHUS UPPALMOHATIBHBIX 1
ypaBHEHUH

43 WppaumonansHbie ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS HPPALNOHAIBHBIX 1
YpaBHEHUU

42 WppaunonansHble ypaBHeHUs1. OCHOBHbBIE METO/Ibl PEIICHUS UPPALMOHATIBHBIX 1
YpaBHEHUU

45 PaBHOCHIIbHBIE NTEPEXObI B PEIICHUH HPPALIMOHAIBHBIX YpaBHEHHH 1

46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATBEHBIX YpaBHEHHHA 1

47 PaBHOCHIIbHBIE NTEPEXObI B PEIICHUH HPPALIMOHAIBHBIX YpaBHEHHH 1

48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATBEHBIX YpaBHEHHHA 1

49 CaoiicTBa 1 rpaduk KOpHA N-0if cTeneHn Kak GyHKIUN OOpaTHON CTENEHH C 1
HaTypaJbHBIM ITOKa3aTeleM

50 CaoiicTBa 1 rpa@uK KOpHs N-Oi CTeNeHH Kak QyHKIIMH 0OpaTHOU CTENEHH C 1
HaTypaJbHBIM ITOKa3aTeleM

51 Kontponbras padota: "CBoiicTBa u rpaduk KOpHS N-0¥ CTENEHHU. 1
HppanmonanbHble ypaBHEHUS"

52 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeleM U e€ CBOWCTBa 1

53 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

54 CreneHs ¢ palMmoOHaJIbHBIM IIOKA3aTENEM U €€ CBOHCTBA 1

55 [TokazatenpHas GyHKIMS, €€ CBOWCTBA U rpaduK 1

56 Hcnonb3oBanue rpaduka GyHKIMK IS pELIeHUs] ypaBHEHUH 1




S7 Hcnonp3oBanue rpaduka GyHKIMK IS pEHISHUs] ypaBHEHUH 1

58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEILIEHUS T0KA3aTEIbHBIX 1
YpaBHEHUU

59 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEILIEHUS T0KA3aTEIbHBIX 1
ypaBHEHUI

60 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/BI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHHH

61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenbHbie ypaBHeHUS" 1

62 Jlorapudm gucia. CpoiicTsa iorapupma 1

63 Jlorapudm uucna. CpoiicTBa orapudpma 1

64 Jlorapudm uucna. CpoiicTBa orapudpma 1

65 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI 1

66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1

67 [TpeoOpazoBanue BeIpa)eHUM, CoIepKAIIUX JOoTaprupMbI 1

68 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTApU(MBI 1

69 [IpeobpazoBaHue BEIpAXKEHUH, COACPIKAMUX JTOTAPHPMBI 1

70 Jlorapudpmuueckas pyHkLus, €€ CBOUCTBA U TpauK 1

71 Jlorapudmuueckas pynkuus, e€ cBolicTBa U rpapuk 1

72 Hcnonb3oBanue rpaduka GyHKIMU IS pELIeHUs] ypaBHEHUH 1

73 Wcnonbp3oBanue rpaduka QyHKINN I pelIeHUs] ypaBHEHUI 1

74 Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS JIOTapu(PMUIECKUX 1
YpaBHEHUU

75 Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS JIOTapu(PMUIECKUX 1
ypaBHEHUH

76 Jlorapudmuueckue ypaBHeHHsl. OCHOBHbIE METO/IbI pEILIEHHS JJOrapu(pMUUECKUX 1
YPaBHEHHM

77 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH JIOTapu(MUUECKUX YpaBHECHUN 1




78 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMHUUECKUX YpaBHEHUN 1
79 Kontponbnas padota: "Jlorapudpmudeckas ¢pyakuus. Jlorapudpmudeckue 1
ypaBHEHHUS"
80 CuHyc, KOCHHYC, TAHT'€HC M KOTAaHT'€HC YHCIIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMEHTa 1
84 TpuronomeTpuydeckast OKpyKHOCTb, OIPE/ICIIEHIE TPUTOHOMETPUIECKUX (DYHKIHHA 1
YHCIIOBOTO apryMeHTa
85 Tpuronomerpudeckas OKpy>KHOCTb, OIPEACTICHUE TPUTOHOMETPUIECKUX (PYHKITHI 1
YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1
87 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1
89 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
92 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
93 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH 1
94 Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHHN 1
95 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemrenne TpuroHOMETpHUECKUX YpaBHEHHUN 1
97 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM 1
100 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1




Konrtponsnas padora: "TpuronoMeTpuyeckie BEIpRKEHUS 1 TPUTOHOMETPHUYECKHUE

101 | 1
YpaBHEHMUSI
102 ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHMs IIOCIIENOBATEIbHOCTEN. MeTon 1
MaTeMaTUYECKON MHIYKIIUU
103 MOHOTOHHBIE U OTPaHUYEHHbIE OC/IE0BaTENIbHOCTH. icTOpHs aHann3a 1
0ECKOHEYHO MaJbIX
104 Apudmerndeckas mporpeccust 1
105 I'eomerpuueckas nmporpeccus 1
106 BbeckoneuHo yObIBaromast reOMETpUIECKast IPOTPECCUst 1
107 Cymma OeckOHE4HO yOBIBAIOIIEH reOMETPUUECKON MPOrpeccuu 1
108 JluHelHbIN U 3KCIIOHEHIMATBHBIN pocT. Uncro e. @opMyiia CII0KHBIX POLIEHTOB 1
109 JIMHEWHBIN U 3KCITOHEHIMANBHBIN pocT. Uucio e. ®opmyiia CI0KHBIX IPOLIEHTOB 1
110 Vcnonb30BaHue MPOrpeccuy Ul PEeLIeHNs pealbHbIX 3a7a4 PUKIATHOTO 1
XapakTepa
111 Kontponbnas pabdota: "[locinenoBarensHOCTH U Iporpeccun” 1
112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa 1
113 Touka pa3pbiBa. AcUMNTOTHI IpauKOB PyHKINH 1
114 CaoiicTBa (DyHKIMH HENPEPHIBHBIX HA OTpE3Ke 1
115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1
116 MeTto MHTEpBaJIOB ISl pEIIEHNS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl PEIIEHUS HEPABEHCTB 1
119 [TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLMH [T pellIeHHs 3a1a4 1
120 [IpumeHneHue cBOMCTB HENMPEPHIBHBIX (DYHKIUH 7S pelIeHus 3a/1a4 1
121 [lepBas u BTOpas Npou3BOIHbIC PYHKIIUU 1
122 Omnpenenenue, TeOMETPUUECKUA CMBICI MIPOU3BOTHON 1




123 Onpenenenue, GU3NIECKUN CMBICIT POU3BOIHOM 1
124 YpaBHeHHE KacaTeJIbHOU K rpaduKy HYyHKITUU 1
125 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKINUN 1
126 [Tpou3BoHBIC NIEMEHTAPHBIX (HYHKIUI 1
127 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1
128 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIO3HLIUU (PYHKITUI 1
129 [Ipou3BoHAs CyMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITIO3ULIUU (DYHKIUI 1
130 [Tpon3BoiHAS CYMMBI, TPOU3BEACHHUSI, YACTHOTO ¥ KOMITO3UIINN ()yHKITHI 1
131 Kontponbnas padota: "[IponsBoanas” 1
132 [ToBTOpEeHME, 0000IIEHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHUs" 1
133 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui: "Oyakun" 1
134 HToroBast KOHTpOJIBbHAS paboTa 1
135 HToroBasi KOHTpOJIbHASA paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIlUsT 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KIIACC

KoimuecTBo DJIEeKTPOHHbBIE
No 11/ Tema ypoxa 4acoB Hara uugposbie
H3y4YeHusi  o0pa3oBaTe/IbHbIC
Bcero
pecypcsl
1 ITpuMeHeHMe NPOU3BOIHOMN K HCCIEI0BAaHUIO (DYHKIIMH HA MOHOTOHHOCTh U 1
9KCTPEMYMBI
9 [TpumMeHeHne TpON3BOTHON K UCCIENOBAaHHIO (DYHKIHI HA MOHOTOHHOCTD H 1
SKCTPEMYMBI
3 IIpuMeHeHne NPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh U 1
9KCTPEMYMBI
4 IIpuMeHeHre NPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTb U 1
9KCTPEMYMBI
5 [IpumeHneHne mponu3BOJHON K UCCIEeI0BAaHUIO (QYHKIMII HA MOHOTOHHOCTh U 1
KCTPEMYMBI
5 ITpumMeHeHne TPOM3BOIHON K UCCIIeI0OBaHUIO (DYHKIIMI HA MOHOTOHHOCTD U 1
IKCTPEMYMBI
7 Haxoxaenne HaubobIIero 1 HauMEHbILIEro 3HaYeHHsI HETIPEPbIBHOM (PYHKIIMU Ha 1
OTpE3Ke
8 Haxoxaenne HaubobI1ero 1 HauMEHbILIEro 3HaYeHHsI HETIPEPbIBHOM (PyHKIIMK Ha 1
OTpE3Ke
9 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsI HeTIPephIBHOM (PyHKIIMM Ha 1
OTpE3KE
10 Haxosxnenne HanOobIIIero 1 HAMMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON (DYHKIINH Ha 1

OTPEC3KC




Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYEeHUsI HETIPEPhIBHOM (PYHKIIMH Ha

11 1
OTpe3Ke

12 Haxoxxaenue HauOoJbIIero 1 HAMMEHBLIETo 3Ha4eHUsl HeNIPephIBHOM (yHKIMM Ha 1
OTpe3Ke

13 [TpumeHeHre TPOU3BOTHOMN JJIS1 HAXOXKIEHUS HAWIYUIIETO PELICHUS B 1
MPUKIIAJHBIX 3a7a4ax

14 [TpumeHeHre TPOU3BOTHOMN JIJISl HAXOXKICHUS HAWIYUIIETO PEIICHUS B 1
MPUKIIQIHBIX 337a4ax

15 [IpumMeHeHHre TPOU3BOIHOMN AJIs OIIPEeNICHHsI CKOPOCTH U YCKOPEHMSI ITpolecca, 1
3ailaHHOrO popMysoi uiu rpadpuxom

16 [TpumMeHeHre TpPOM3BOTHON ISl ONIPEEIIEHUS] CKOPOCTH U YCKOPEHHs Ipolecca, 1
3ailaHHOrO popMysoi miu rpadgpuxom

17 Kommosurust ¢pyHKIMi 1

18 Kommnosurus ¢yHkimit 1

19 Komnozunus ¢pyHkimit 1

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON TIOCKOCTH 1

21 I'eomeTpuueckue oOpa3pl ypaBHEHUN HAa KOOPAWHATHOM MJIOCKOCTU 1

22 KonrtponbHas pabdora: "HccnenoBanue GyHKIHHA ¢ TOMOLIbIO TPOU3BOAHOMN" 1

23 [TepBooOpasHasi, 0CHOBHOE CBOMCTBO IMEPBOOOPA3ZHBIX 1

24 ITepBooOpazHble aneMeHTapHbIX QyHKIMA. [IpaBuna HaxoxeHNs: TepBOOOPa3HBIX 1

25 ITepBoobOpaznble 3nemeHTapHbIX (QyHKIU. [IpaBuia HaxoXaeHHs TEpBOOOPA3HBIX 1

26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1

27 Brruucnenue onpenenénroro uHTerpaia mo hopmyne Herotona-Jleitounuma 1

28 Brruncnenue onpenenénnoro uaterpaia no gpopmysie Hototona-JleiiOnuna 1

29 [IpumeHneHne uHTETpaia i1 HaXOXKACHUS TIIO0Ia/Iel TUIOCKUX PUTYp 1




30 [TpumeHeHne UHTETpaNa A1l HAXOXKACHUS 00bEMOB reOMETPUIECKUX TEI 1

31 [Tpumeps! pemennit nuddepeHImaibHbIX YpaBHEHUH

32 [Tpumeps! pemeHnit qudpepeHraIbHbBIX ypaBHEHUN

33 MatemaTuueckoe MOJEIUPOBAHKUE PEAIbHBIX ITPOLECCOB C TOMOIIbIO 1
mudepeHIHaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasznas u uaTerpan” 1

35 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U Tpa@uKu 1

36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaPuKu 1

37 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku 1

38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaPuKu 1

39 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku 1

40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHHI C TOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MTOMOIIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MTOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemienne TpuroHOMETpUYECKNX HEPABEHCTB 1

45 Pemrenre TpUroHOMeTpUYECKUX HEPABEHCTB 1

46 Pemenue TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Pelrenre TpUroHOMeTpUYECKUX HEPABEHCTB 1

48 Kontponbras padota: "['paduku TpuroHoMeTprudecKux QyHKITUH. 1

Tpuronomerpuyeckue HepaBeHCTBA"




49

OcHoBHBIC MCTOJbI PCHICHUS IMOKA3aTCIbHBIX HCPABCHCTB

1
50 OCHOBHBIE METO/IbI PEILIEHUs T0KA3aTEeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEILICHUS ITOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEILIEHUs T0KA3aTEeIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(MUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
S7 OCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHHS UPPALIOHAILHBIX HEPABEHCTB 1
59 OCHOBHbBIE METO/1bl PELLICHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHHS UPPALIOHAILHBIX HEPABEHCTB 1
61 I'padmueckue MeToAbl pelieHUs UpPaAMOHATBHBIX YPaBHEHUN 1
62 I'paduueckue METOIBI PEIICHNUS UPPAIMOHATFHBIX YPaBHEHHN 1
63 I'paduueckue MeTo bl pelIeHHs MTOKa3aTeIbHbIX YPaBHEHUN 1
64 I'padrueckue MeToabl pereHus IoKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTo bl pelIeHNs JOrapuPpMUUECKIX YpaBHEHU I 1
66 I'paduueckue METOIBI PEIICHNS JTOTAPHPMHUUECKIX HEPABEHCTB 1
67 I'paduueckue MeTo bl peleHHs J0rapuPMHUUECKUX HEPABEHCTB 1
68 I'padrueckue MeToabl peleHus MoKa3aTeNbHbIX U JIOTapU(PMUUYECKUX YpaBHEHUN 1
69 I'paduueckue MeTOIbI PelIeHNs TOKa3aTeIbHbBIX U JOrapu(pMUUECKUX YPaBHEHUN 1
70 I'padmueckue MeToabl pemeHus MoKa3aTeNbHbIX U JIOTapU(PMUUYECKIX HEPABEHCTB 1
71 I'paduueckue MeTO bl pelIeHNs OKa3aTeIbHbIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1
72 KontponsHas pabdora: "ppanuoHaibHble, IOKa3aTeNbHbIE U JOrapupMHUECKUE 1




HepaBeHCTBa"

KowmriekcHpie uncna. AnreOpandeckas U TpUroHOMETpUdecKkas (OpMbl 3aMTUCH

73 1
KOMIIJIEKCHOTO YHUCIIa
74 KommiekcHbie uncna. Anredpandeckas ¥ TPUTOHOMETpHYECKask pOPMBI 3aIHCH 1
KOMILJIEKCHOTO YHCIIa
75 ApudmMeTnieckre onepanuy ¢ KOMITIEKCHBIMEA YUCIIaMHU 1
76 Apudmerndeckue ornepanuu ¢ KOMIJIEKCHBIMA YMCIIAMH 1
7 N300paskeHre KOMIUIEKCHBIX YUCeIl Ha KOOPAWHATHOM MIIOCKOCTH 1
78 N3o0pakeHne KOMIUICKCHBIX YHCE Ha KOOPIUHATHOM IIOCKOCTH 1
79 ®opmysia Myaspa. KopHu N-0i1 CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. Kopau n-oii cTeneHn U3 KOMILIEKCHOTO Yncia 1
81 [TpuMeHeHne KOMIUIEKCHBIX YHCEeN I PelIeHUs (PU3NIECKUX U TEOMETPHUECKIX 1
3aga4
82 KonrtponsHas pabdora: "KommiiekcHbie uncna" 1
83 HatypanbHble u 1ebie urncia 1
84 HarypanbHble u nensie yucna 1
85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIENIBIX YUCEI 1
86 [TpumMeHeHre TPU3HAKOB IETMMOCTH TEITBIX YUCET 1
87 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl u HOK 1
88 [Tpumenenne mpu3HakoB aeaumocty 1enbix grcen: HOJ[l u HOK 1
89 [IpuMeHeHre TPU3HAKOB IETMMOCTH IEIBIX YUCEI: OCTATKH M0 MOAYIIIO 1
90 [IpuMeHeHne MPU3HAKOB ACIUMOCTH ETBIX YHCEI: OCTATKU 10 MOIYITIO 1
o1 [IpuMmeHeHne PU3HAKOB IETUMOCTH IIENIBIX YHCEN: alropuT™ EBkinia s 1
pelIeHus 3a/1a4 B LIEJIbIX YHCITaxX
92 KonTponbHast padota: "Teopus 1enbix gucen" 1




Cucrema v COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-

93
CIICACTBUS

94 Cucrtema 1 COBOKYITHOCTbh YpaBHEHUH. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CIIEACTBUSA

95 OCHOBHBIE METO/IbI PELLICHHS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUN

96 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MPpAIlOHAIBHBIX
YpaBHEHUU

97 OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHbIX YPaBHEHUN

98 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKA3aTeIbHBIX YPaBHEHHNA

99 OCHOBHbBIE METO/IbI PELLICHUS] CUCTEM U COBOKYITHOCTEH JIorapu(pMUIECKUX
ypaBHEHUH

100 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTrapu(pMUUECKUX
ypaBHEHUH

101 [IpuMeHeHne CHCTEM K PelIeHUI0 MaTeMaTHYeCKUX 3aad M 33724 U3 Pa3IHIHbIX
o0acTeil HayKH W peaIbHOM KU3HH, MHTEPIPETALNS TIOTYICHHBIX PE3yIbTaToOB

102 [IpuMeHeHHe cHCTeM K pelIeHUI0 MaTeMaTHYeCKUX 3aiay M 3aJa4 U3 pa3InuHbIX
obyacTeil HayKH U pealbHOM KU3HU, HHTEpIpeTalys NOJTYYEHHBIX pe3yIbTaToB
[TpumeHeHre HEPaBEHCTB K PEIICHUIO MaTeMAaTHIECKUX 3a/1a4 U 3a71a4 U3

103 pa3NnMYHBIX 001aCTeH HAYKH U peaIbHOM KU3HH, HHTEPIPETAINS TIOTYISHHBIX
pe3yIbTaToB

104 KonTponbhas padota: "CucteMbl paliiOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U Jorapu(pMUuecKux ypaBHeHHH"

105 PanmonasbHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PammonansHbIe HEpaBEHCTBA C TapaMeTpaMu

107 PanmonaneHble cuCTEMBI C TapaMeTpaMu




108 WpparmonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1

110 [TokasaTenbHble ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1

111 IToka3zaTenbHBIE CHCTEMBI C TTapaMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MTapaMeTpaMu 1

113 JlorapupMuueckre CUCTEMBbI C TTapaMeTpaMu 1

114 TpuronomeTpudeckue ypaBHEHHUsI C TapaMeTpamMu 1

115 TpuronomeTpuueckre HEPaBEHCTBA C TTapaMETPaMHU 1

116 TpuronomeTpuueckue CUCTEMBI C TapaMETPAMHU 1

117 [TocTpoeHune n nccneaoBaHUE MATEMATUIECKUX MOJIEIIEH PEANIBHBIX CUTYallU € 1
MTOMOIIIBIO YPaBHEHUH C IMapamMeTpamMu

118 [TocTpoenue u uccneoBaHre MaTEMAaTUYECKUX MOJIENIeN pealbHbIX CUTYAIUH C 1
MIOMOIIBIO0 CUCTEM YPaBHEHHI ¢ TapaMeTpaMu

119 [TocTpoeHune n nccneaoBaHUE MATEMATHIECKUX MOJIETIEH PEANIBHBIX CUTYallUH € 1
MTOMOIIIBIO CUCTEM YPAaBHEHHI ¢ TTapaMeTpaMu

120 KonrtponbHas pabora: "3anauu ¢ mapamerpamu”

121 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1

122 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIMS 3HaHU: "Y paBHEeHUs"

123 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHUs. CUCTEMBI 1
ypaBHeHUI"

124 [ToBTOpenue, 0600IIeHNe, cucTemMaTH3anus 3Hannii: "HepaBencraa"

125 [ToBTOpeHnue, 0600meHne, cucreMaTu3anus 3Hanui: "HepaBencTna" 1

126 [ToBTOpeHMEe, 00001EeHNe, cucTeMaTH3anus 3Hanni: "HepaBencTra"

127 [ToBTOpenue, 06006meHue, cuctemaTu3anus 3Hanuit: "[IponsBoaHas u eé 1

IpuMeHeHue"




[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:

"IIponsBoaHas u eé

128 | 1
MIPUMCHEHUE

129 [ToBTOpeHue, 0600IeHNe, cucTemMaTu3anus 3Hanuii: "[Ipon3BoaHas u e€ 1
npuMeHeHue"

130 [ToBTOpeHme, 006001mEeHNe, cucTeMaTH3alus 3Hanui: "MIHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHmEe, 006001eHNe, cucTeMaTH3anus 3HaHui: "OyHKIN" 1

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

133 [ToBTOpeHMEe, 06001eHNE, cucTeMaTH3anus 3HaHnui: "OyHKIN" 1

134 HroroBas koHTposIbHAs paboTa 1

135 Hrorosas koHTpoJIbHAsT paboTa 1

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136
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