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MNOACHUTEJBHASA 3AIINCKA

VYyebnblii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYarolIMXcs Ha YpOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI (hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hayala MaTeMaTUYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B IpPUPOJAE, HAYKE U MCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crenuduky ydeOHOU
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JISKUT ACSITETbHOCTHBIN MPUHIUI 00yYESHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHamusa», «MHoXkecTBa M JIOTHKa». 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
y4eOHBI KypC SIBISIETCS WHTEIPATUBHBIM, 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 allapaToM, Y HUX MOCJIEI0BAaTENbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU 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
oOpa3oBaHus 0co0O€ BHUMaHue  yJensercs  (QOPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYaloNIMMCs MHOJKECTBAa HATYypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LEJBbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMU MX MPUMEHEHHS JUIsl PELICHUS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEAIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAlMOHAIBHBIX, IOKAa3aTeNIbHbIX, JOTAPUPMUUYECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HANMEHbBIINX 3HAUYCHUN (PYHKIIHH.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PABEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUH IS peUIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBaTh MOJyYEeHHbIe (YHKLIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIE peaJbHbIX CHUTyalUu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI pPAaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA 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 W €€ TMPUIOKEHHM, OHM CBA3BIBAIOT pa3HbIE MaTEeMaTHYECKHE
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.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKA KaK HayKd CIeAyeT MpU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXICHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peallbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH C TMOMOIIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPEe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO HCHOJB3YeTCs AJIs PelIeHUs NPUKIAIHbIX 3axad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHMs] MPHUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Hegento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaJTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IIOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Ipeo6pazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHEHUE OINPEACIUTENS U1 PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU 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.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komnosumms gyskiuit. I'paduk  QyHkImu. SiaemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOrpecchui. JIMHEWHBIN U 3KCIIOHEHIMANBHBIN pocT. Yncno e. Popmyia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Merton
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. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPH PELICHWH 3a1ad U3 JPYTUx
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4Yucia. Apudmerndyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHUH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJIbI PELIECHUS TMOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUM 3aJady M3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Hax0X1eHUs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUN. MareMaTtuyeckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mpodeccurt ¥ Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWW ISl pelieHusl 3amad B o0JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  TMPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXAYy MOHATUIMH, (HOPMYyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPHUIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbL;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKAUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEKHOCTh uHbopMaIuu o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOM CYXKICHHS C CYXKICHHSAMU JPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJSI TpoIlecca U pe3ysibTara peIICHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaNJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTHHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMoOBBIX GopMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOIHO OINEpPUPOBATh MOHATUAMU: PAIMOHAJIBHOE YHCIIO, OECKOHEUHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOIHO OIEpUPOBaTh TMOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MATpULBl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINU, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpUPOBaATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (QyHKUMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HH, BBIpAXXaTh (DOPMyIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIMOHEHLIUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYEeCKOro aHajh3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI IJIs1 pELICHUS 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH IPOU3BOIHBIEC SIIEMEHTAPHBIX (QYHKITH;,

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, NPU PELICHUH 3a/1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOydyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJbIX YHCEN, UCIOJIb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOJIHO ONEpUPOBATH TMOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH TOHATHSIMHU: HPPAIIMOHAIIBHBIE, MMOKA3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauyecKkre METOJIbI IJI PEIICHUS] YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJIh30BaHUEM afmaparta aireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOUN Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS Tpollecca, 3aJaHHOTO (OPMYJIOH WIIN
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TMpPEJCTaBIeHHEe O MaTeMaTHYeCKOM MOJCIHPOBAHUN Ha TpPUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No 11/ HaumeHoBaHue pa3/iesioB M TeM Koanvecrso yacos JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTeIbHbIE
) NMPoOrpaMmblI Bcero pecypcsl

MHOKeCTBO AeHCTBUTEbHBIX THCENL. https://www.bymath.net/studvquide/alq/sec/alql&php
MHOFOWICHLL PALOHATLHLIE https://www.bymath.net/studyguide/alg/sec/alg31.php

1 -t C 24 https://www.bymath.net/studyguide/alg/sec/pro/pro2/pro2.php
ypaBIfeHm 1 HepaBeIiCTBa. HCTEMBL https://www.bymath.net/studyguide/fun/sec/fun4.php
JTAHCHHBIX ypABHCHUH https://www.bymath.net/studyguide/fun/sec/pro/pro.php

5 Oyukuun u rpaduku. CreneHHas 12
GYHKIMS C LIeIbIM ITOKa3aTeIeM

3 Apudmerndeckuii KOpeHb N-0i 15
creneHu. MppanvoHanbHbIE YpaBHEHUS

4 [TokazarenbHast PyHKIIHSL. 10
[Toka3arenbHble ypaBHEHUS

5 Jlorapudmuueckas GyHKIIUSA. 18 https://www.bymath.net/studyguide/alg/sec/alg30.php
Jlorapugmuueckue ypaBHEeHUs https://www.bymath.net/studyguide/alg/sec/pro/pro6/pro6.php
TpuroHomeTpuyecKre BoIpaXKEHUS U https://www.bymath.net/studyguide/ana/sec/anal.php

6 22 -
ypaBHEHUS https://www.bymath.net/studyguide/ana/sec/ana5.php
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HemnpepriBabie Gynkiun. [TponsBomnas 20

9 [ToBTOpenue, 06001ICHNE, 5
CHCTEeMaTH3alusl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME



https://www.bymath.net/studyguide/alg/sec/alg18.php
https://www.bymath.net/studyguide/alg/sec/alg31.php
https://www.bymath.net/studyguide/alg/sec/pro/pro2/pro2.php
https://www.bymath.net/studyguide/fun/sec/fun4.php
https://www.bymath.net/studyguide/fun/sec/pro/pro.php
https://www.bymath.net/studyguide/alg/sec/alg30.php
https://www.bymath.net/studyguide/alg/sec/pro/pro6/pro6.php
https://www.bymath.net/studyguide/ana/sec/ana1.php
https://www.bymath.net/studyguide/ana/sec/ana5.php

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHble (HU(poBbHIe) 00pa3oBaTeIbHbIE

Ne i/
NMPOrpaMMblI Bcero pecypcsbl
1 HCCHGHOBaHI:Ie ymKumi ¢ TOMOIILIO 22 https://www.bymath.net/studyguide/ana/sec/anal0.php
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpa 12
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHI. 14
TpuronomeTpuyecKkre HEpaBeHCTBA
4 HppanroHaibHble, TOKa3aTeIbHBIC U 24
JOrapu(pMHUUECKUEC HEPABEHCTBA
3) KommnekcHeie uncna 10
6 Harypanbnbie u 1iesbie yucia 10
CucreMsbl paliiOHaIbHBIX,
7 MPPALMOHATIBHBIX MOKA3aTEIbHBIX U 12
norapu(pMUUECKUX ypaBHEHHIA
8 3amaun ¢ mapaMeTpamMu 16
9 [ToBTOpEHwme, 0606H16H1ile, 16
CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://www.bymath.net/studyguide/ana/sec/ana10.php

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

Tema ypoka

MHO)KeCTBO, Oorepanr HaaQ MHOXKXECTBAMU U UX CBOMCTBa

KoaudecTBO 4acoB

Bcero

Huarpammel Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O allllapaTa AJid pCIICHUA 3aaa4

Panmonansubie unciia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TIPOIICHTHI, 0ECKOHEUHBIC

4 1
MIEPUOIUYECKHE TpoOH

5 Panmonansubie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH, TIPOIICHTHI, 0ECKOHEUHBIC 1
MePUOINYECKHE TpoOH

6 [Ipumenenue apobeii 1 MPOIEHTOB JUIS PEIICHUs TPUKIATHBIX 3a1a4 1

7 [Ipumenenue apodeii 1 NPOLEHTOB Ul PeIIeHUs TPUKIAIHBIX 3a7a4 1

8 JleiicTBUTENbHBIC YKCa. PaliioHanbHbIe U UPpallMOHANIbHBIE YHCIIa 1

9 Apudmernueckue oneparnuu ¢ AeHCTBUTEILHBIMU YACIaMU 1

10 Moaynb AeMCTBUTENBHOTO YHUCIIA U €T0 CBOMCTBA 1

11 [TpuGmmxkEHHBIC BEIYUCIICHUSI, IPABUIIA OKPYTJICHUS, TPUKUIKA U OIIEHKA PE3ybTaTa 1
BBIUMCIICHU N

12 OCHOBHBIE METO/TBI PEIIEHHUS LEbIX U APOOHO-pAIMOHATBHBIX YPABHEHHUI H HEPABEHCTB

13 OcHOBHBIE METOBI PEIICHUS IENBIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U HEPABCHCTB

14 OCHOBHBIE METOTBI PEIIEHHUS LEbIX U APOOHO-pAIMOHATBHBIX YPABHEHHUI  HEPABEHCTB

15 MHorousieHsl OT OJJHOM nepeMeHHOu. JleleHne MHOroYIeHa Ha MHOTOYJIEH ¢ ocTaTkoM. Teopema 1
bezy

16 MHorouensl ¢ 1eiasiMu kodddurnnenramu. Teopema Bueta

17 Pemenue cucrem TMHEHHBIX YpaBHEHUM




18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 1

19 Marpuiia cucteMbl JUHEHMHBIX ypaBHEHUH. OnpeneauTesb MaTPUILbl 2X2, €ro TeOMETPUIECKU 1
CMBICJ U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHMUSI

20 Onpexnenurens MaTpULBI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOWCTBA; BBIYUCIECHUE €r0 1
3HAYEHUS

21 [IpuMeHeHue onpenenuTens A PELICHUs] CUCTEMBI JIMHEWHBIX YPaBHEHUN

22 Pemenuie npukiaaHbIX 33724 ¢ TOMOIIBIO CUCTEMBI IMHEHHBIX YPaBHEHUI

23 Pemenne npukiiagHpIxX 3a/1a4 ¢ HOMOLIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUI

24 KonTponbnas pabora: "PannonanbHble ypaBHeHUS U HepaBeHCTBA. CHCTEMbI TUHEHHBIX 1
ypaBHeHUI"

25 OyHKkuMs, crnocoOs! 3aganus pyHkiun. Bzaumuo odparusie pynkuun. Kommnosunus ¢hyHkuit

26 I'padux pyHkumu. DnemMeHTapHble peodpa3zoBaHus TpaGuKoB (HyHKITHIA

97 OO6nactp omnpeeneHuss © MHOXKecTBO 3HaueHUH pynkuu. Hymu ¢pynkiuu. [IpomexyTku 3Hak 1
IIOCTOSIHCTBA

28 Yéruble u Heu€THbIe QyHKIMU. [Tepuoanueckue pyHkuu. [IpomexxyTku MOHOTOHHOCTH 1
byHKIMHA

29 MaxkcuMymbl 1 MUHUMYMBI QyHKIH. Hanbosbpiee 1 HauMeHblee 3HaueHne QyHKITUU Ha 1
MIPOMEXKYTKE

30 Jluneiinas, KBaJpaTU4Has U IpOOHO-TUHEWHAS PYHKIIUU 1

31 DneMeHTapHOE UCCIIEOBAaHNE U TTOCTPOEHUE TPpahUKOB ATUX (PYHKITHI 1

32 DeMeHTapHOE UCCIeI0BaHUEe U MIOCTPOCHUE IPahUKOB 3TUX (YHKIHI 1

33 CreneHs ¢ 11e16IM NToKasareiaeMm. buaom HerotoHa 1

34 Crenens ¢ 1enbiM nokasareneM. bunom HeroTona 1

35 CrenenHas GyHKIIMS C HATypaJlIbHBIM M LI€TbIM MoKazaresneM. E€ cBoiicTBa u rpaduk 1

36 KonrponsHas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaduk” 1

37 Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTBA 1

38 Apudmernieckuil KOpeHb HaTypabHOU CTETIEHHU U €r0 CBOIMCTBA 1




39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTEICHU U KOPHH 1
40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHUH, COAEPIKAIINUX CTEIIEHN U KOPHHU 1
41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUN, COACPIKAIINX CTEICHU U KOPHH 1
42 Hppaumonansubie ypaBHeHUs1. OCHOBHbBIE METO/IbI PEIICHUS] HPPALMOHATIBHBIX YPaBHEHUIH 1
43 WppaunonaneHble ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIICHUS UPPALMOHATIbHBIX YPaBHEHUH 1
44 WppanmonansHblie ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS UPPALIMOHATIbHBIX YPaBHEHUN 1
45 PaBHOCHIIbHBIE ITEPEXObl B PEILICHUH HPPALIMOHAIBHBIX YPaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH UPPAIIOHALHBIX YPaBHEHHHA 1
47 PaBHOCHIIbHBIE ITEPEXOIbl B PEILIEHUH HPPALMOHAIBHBIX YPaBHEHUH 1
48 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH UPPAIIOHALHBIX YPaBHEHHHA 1
49 CaoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIUK 0OOpaTHON CTENEHH C HaTypaJlbHbIM 1
rokaszaresem
50 CaoiicTBa 1 rpaguK KOpHsI N-0i CTENEeHH KaK QYHKIIMH 0OpaTHOW CTENEHH C HaTypalbHbIM 1
nokaszaresem
o1 KonTponbnas padora: "CsoiicTBa u rpaduk KopHs N-oii creneHu. MppaunoHaibHble ypaBHEHUS " 1
52 CreneHb ¢ pallOHAJIbLHBIM TOKa3aTeleM U e€ CBOHCTBa 1
53 Cremnens ¢ palliOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ palioHaJILHBIM TIOKa3aTeleM U e€ CBOWCTBa 1
55 [TokazarenbHas pyHK1MS, €€ cBOWCcTBA U TpaduK 1
56 Hcnonb3oBanue rpaduka GyHKIMU IS pEIIeHUs] ypaBHEHUH 1
57 Hcnonp3oBanue rpaduka QyHKINN AJIs pelIeHUs] ypaBHEHUI 1
58 IToka3zarenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEIICHNUS TIOKA3aTeIbHBIX YPAaBHEHUH 1
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC METOBI PEIICHUS TIOKA3aTEIbHBIX YPaBHEHUH 1
60 IToka3zarenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS MOKA3aTENbHBIX YPaBHEHUH 1
61 Kontponbnas padota: "[lokazarensHas dyHakums. [lokazarensHpie ypaBHeHHS" 1
62 Jlorapudm uucna. CoiicTsa jorapudpma 1




63

Jlorapudm uucna. CoiicTa jorapugpma

1
64 Jlorapudm yucna. CoiicTsa jorapudpma 1
65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1
66 JlecATUYHBIE U HaTypaJIbHBIE JTOTapH (MBI 1
67 [IpeobOpazoBanHue BhIpaXEHUN, COIEPKAIINX JTOTapUPMBbI 1
68 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAMUX JTOTAPHPMBI 1
69 [IpeobOpaszoBanue BeIpaXKEHUH, COIEpKAIIUX JTOTapUPMBbI 1
70 Jlorapudpmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
71 Jlorapudmuueckas Gpynkuus, e€ cBoricTBa U rpapuk 1
72 Hcnonp3oBanue rpaduka GyHKIMK I pEHICHUs] ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIUU A pelIeHUs] ypaBHEHUI 1
74 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS JIOTAPU(PMUUECKUX YpaBHEHUIN 1
75 Jlorapupmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIIEHUS JIOTapu(PMUUECKUX YpaBHEHUI 1
76 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS JIOTAPU(PMUUECKUX YpaBHEHUIN 1
77 PaBHOCHIIbHBIE TEPEXO/Ibl B pEIIEHUH JOrapu(pMUUECKUX YpaBHEHUN 1
78 PaBHOCHUIIbHBIE TEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
79 KonTponbnas padora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHUs" 1
80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHI€HC YHCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO apTyMEHTa 1
82 ApPKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC YHCIIOBOTO apryMeHTa 1
84 Tpuronomerpuueckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO 1

aprymMeHra
85 Tpuronomerpudeckas OKpy>KHOCTb, OIIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOIO 1
apryMeHTa

86 OcHOBHBIE TPUTOHOMETpPUYECKHUE (POPMYIIBI 1




87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKESHUI 1
91 [IpeoOpazoBanye TPUTOHOMETPHUUECKUX BBHIPAKCHHM 1
92 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUI 1
93 [IpeobpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1
94 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
95 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 1
96 Pemenne TpUrOHOMETPHUUECKUX YPAaBHEHHA 1
97 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 1
98 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
99 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
100 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
101 KontponbHas padota: "TpuronoMerpuyecke BbIpaXXeHUS U TPUTOHOMETPUUYECKUE YpaBHEHHS " 1
102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATENLHOCTEH. MeTo1 MaTeMaTHIECKOM 1
WHAYKIUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIE0BATENILHOCTH. IcTOpHS aHann3a OECKOHEYHO MaJTbIX 1
104 Apudmerndeckas Iporpeccust 1
105 I'eomeTpryeckas mporpeccus 1
106 beckoneuHo yObIBarolasi reOMETpUYEcKasi IpOrpeccust 1
107 CyMMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH 1
108 JIMHENWHBIN U KCIIOHEHIMAIBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IIPOLIEHTOB 1
109 JInHEHHBIN ¥ SKCIOHCHITMATBHBIA pocT. Yncio e. Dopmyra CIOXKHBIX MPOIICHTOB 1
110 Hcnons3oBanue MpOrpeccun Uil peleHus peasIbHbIX 3aa4 IPUKIIAJHOIO XapaKTepa 1
111 Kontponbras padota: "[locinenoBarenbHOCTH U Iporpeccun” 1




112

HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

1
113 Touka paspbeiBa. AcUMITOTHI rpadKOB PYHKITUIH 1
114 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Metoa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
118 MeToa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
119 [IpumeHneHue cBOMCTB HENPEPHIBHBIX (DYHKIUH JJIs peLIeHUs 3a/1a4 1
120 [IpumeHneHue CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs pEIIeHUs 3a/1a4 1
121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 1
122 Onpenenenue, reOMETPUYECKUM CMBICI POU3BOIHOM 1
123 Onpenenenne, GU3NIECKUN CMBICI POU3BOTHOM 1
124 VYpaBHeHHEe KacaTelbHOU K TpaduKy QyHKIIMU 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1
126 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKINH 1
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1
128 [Ipon3BoHast CyMMBI, TPOU3BEACHMSI, YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
129 [Tpou3BoHast CyMMBI, TPOU3BEACHHS, YACTHOT'O M KOMIO3HLIUU (PYHKIIUI 1
130 [Ipon3BoiHast CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKITUI 1
131 Konrponsnas padora: "[IpouszBoanas” 1
132 [ToBTOpEeHME, 0000IIEHNE, CHCTeMaTH3alus 3HaHu: "Y paBHEeHUs" 1
133 [ToBTOpeHnue, 06001meHne, cucreMaTu3anus 3HaHui: "OyHkimn" 1
134 WroroBas koHTpoJsibHas paboTa 1
135 HToroBast KOHTpOJIbHASA paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUIA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KIIACC

Ne KonuyectBo yacos
Tema ypoka
n/n Bcero

1 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAHUIO QYHKIIUN Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

9 [IpumeneHre MpoON3BOIHON K UCCIIEAOBAHHIO (PYHKIMI Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBbI

3 [TpumeneHre MpON3BOIHON K UCCIIEAOBAHHIO (PYHKIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

4 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUNA Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

5 [IpumMeneHre MpON3BOIHON K UCCIIEAOBAHHIO (DYHKIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

5 [TpumeHeHne mpoON3BOIHON K UCCIETOBAHUIO (DYHKIHIA HA 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

7 HaxoxneHrue HanbobIIero 1 HAMMEHBIIETO 3HAYeHUS 1
HENpephIBHON (DYHKIIUU HA OTPE3Ke

8 Haxoxaenne HanbobIIero 1 HAUMEHbBILIETO 3HAYCHUS 1
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

9 Haxoxnenre HanbobIero 1 HAMMEHbIIETO 3HAYCHUS 1
HENPEePBIBHON (DYHKITUU HA OTPE3KE

10 Haxosxnenne HauOoJbIero 1 HAMMEHbLIETO 3HaYEHUs 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke

11 Haxoxaenne HanbobIIero 1 HAUMEHbILIET0 3HAYCHUS 1
HEMpepbhIBHON (DYHKIIMHU Ha OTPE3Ke

12 Haxosxnenne HauOobIero 1 HAMMEHbIIETo 3HAYeHU s 1
HEMpepbHIBHON (DYHKIIMHU Ha OTPE3Ke

13 ITpuMmeHeHre NpOU3BOJHOMN U1 HAX0XKIECHNS HAWIydIlIEero 1
pelIeHus B MPUKJIIAIHBIX 33/1a4ax

14 [Ipumenenue nporu3BOIHON ISl HAXOXKIACHHS HAWITYUILIEro 1
pelIeHys B MPUKJIaJHbIX 3aa4ax
[TpuMmeHeHne TPOU3BOHON Ul OIPEAEIICHUS CKOPOCTH U

15 YCKOPEHHS TIpoliecca, 3aIaHHOT0 (POopMYyIIon mitu 1
rpagukoM
[Ipumenenne Nponu3BOIHON ISl ONIPENIENEHHSI CKOPOCTH U

16 YCKOpEHHs Ipoliecca, 3aJaHHOTo (OpMyJIOi nin 1
rpadpukom

17 Kommozurust ¢hyHKImia 1

18 Komnosumus ¢pyHkumii 1




19 Komnosunus ¢pyHkuumit 1

20 I'eomeTprueckue 0Opa3bl ypaBHEHUN Ha KOOPIMHATHOU 1
IUIOCKOCTH

21 I'eomerpuueckue oO6pa3sl ypaBHEHUI Ha KOOPAMHATHON 1
TUIOCKOCTH

29 KonTtponsnas padora: "UccnenoBanue GpyHKImii ¢ 1
MOMOIIIBIO TPOU3BOAHON"

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [lepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBuna 1
HaXOKJICHUS IEPBOOOPA3HBIX

o5 [TepBooOpasubie aeMeHTapHbIX GyHKIUN. [IpaBuna 1
HaXO0’KJICHUs IepBOOOPA3HBIX

26 HuTerpain. 'eoMeTpuiecKrii CMBICIT HHTETpasa 1

27 Brruucnenue onpenenéHHoro nHTErpaia mno Gopmye 1
Herotona-Jleitonuna

08 Brruucnenue onpeaenéHHoOro MHTerpaia rno Gopmyiie 1
Herorona-JleiiOauna

29 [IpumMeneHne nHTErpaa 1 HaXOXKICHUS TUIOIIAAeH 1
IUTOCKUX (QUTYp

30 [Ipumenenue nHTerpana Jyis HaxXoXKIAeHUsI 00bEMOB 1
FE€OMETPUYECKUX TeI

31 [Tpumeps pemienuii AudpepeHnnalbHbIX YpaBHEHHMA

32 [Ipumeps! pemiennii qudpepeHnnaIbHbIX YpaBHEHUH

33 MaremMaTHuecKkoe MOJICIMPOBAaHUE PEATIbHBIX MTPOLIECCOB C 1
noMoIIbI0 AU depeHInanbHbIX YpaBHEHUH

34 Kontponbnas padota: "[lepsoodpasznas u uHTETpat” 1

35 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKH 1

36 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu 1

38 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH 1

39 Tpuronomerpuieckne GyHKIIMU, UX CBOHCTBA U TpaduKu 1

40 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

41 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTH

4 OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTH

43 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1

IIOMOIIBIO TpHFOHOMCTqueCKOf/'I OKPY’KHOCTH




44 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

46 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenre TpuroHoMeTprUYeCKUX HEPABEHCTB 1

48 KonTtponpnas padora: "['padmuku TpUroHOMETPUIECKUX 1
¢ynkuuit. Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PELLIEHUs 10KA3aTeIbHbIX HEPABEHCTB 1

o1 OcHOBHBIE METO/IbI PELLICHNUS TOKA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI PEIICHUS JIOTapu(PMUIECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI pellIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS JIOTapU(HMUIECKUX 1
HEPaBEHCTB

56 OCHOBHBIEC METO/IbI PEIICHUS JToTapu(PMUIECKUX 1
HEPABEHCTB

57 OCHOBHBIE METO/IbI PEeLLICHUS] UPPALIMTOHAIBHBIX 1
HEPaBEHCTB

58 OCHOBHBIEC METO/IbI PEIICHUS HPPAITTOHATBHBIX 1
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS HPPAITUOHATBHBIX 1
HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS] UPPALTMTOHAIBHBIX 1
HEPaBEHCTB

61 I'paduaeckre METOBI peICHHS HPPAITHOHATBHBIX 1
ypaBHEHUI

62 I'padmaeckne METOBI peICHHS HPPAITHOHATBHBIX 1
YpaBHEHUN

63 I'padrueckue MeTO bl peLIeHNs TOKa3aTeIbHbBIX 1
YpaBHEHUU

64 I'paduaeckne MeTOIBI pelIeHHs TOKA3aTeIbHBIX 1
HEPABEHCTB

65 I'paduueckue MeTo bl pelIeHHs JOrapuPpMUUECKIX 1
ypaBHEHUU

66 I'padmueckue MeTo bl pelIeHNs J0rapuPMUUECKIX 1
HEPaBEHCTB

67 ['padmyeckue METOABI pelIeHHs JIOTapU(PMUIECKUX 1

HEpPaBEHCTB




I'paduueckue MeTO Bl peneHus TOKa3aTeIbHBIX U

68 . 1
norapu(pMHUECKUX YpaBHEHHMA

69 ['padmyeckue MeToAbI pelIeHUs MOKa3aTebHbIX U 1
Jorapu(pMUUECKUX ypaBHEHHM

70 I'paduueckue MeTOIBI pelICHHS TOKa3aTeIbHBIX U 1
Jorapu(pMUUECKUX HEPABEHCTB

71 I'padmueckue MeTOIbI peIICHHsI TOKA3aTeNbHBIX U 1
norapu(pMHUECKUX HEPABEHCTB

79 KoHntpoinbnas pabdorta: "UppanuronanbHble, TOKa3aTeIbHbIE 1
1 jorapupMUYECKre HepaBeHCTBA"
KommuiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpPHUYECKask (POPMBI 3aITUCH KOMITJIEKCHOT'O 1
qucna
KommuiekcHbie uncna. Anredpandeckas u

74 TpUTOHOMETpHYECKast POPMBI 3aIUCH KOMILJIEKCHOTO 1
yucia

75 ApudmeTnieckue onepanuy ¢ KOMILTICKCHBIME YUCIIAMU 1

76 ApudmeTndeckre onepanuy ¢ KOMILIIEKCHBIMH YUCIIaMU

77 N3006paskeHne KOMIUIEKCHBIX YMCENl Ha KOOPAUHATHON 1
TUIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCEN Ha KOOPIUHATHON 1
TUIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0#i cTeneHn u3 KOMIUIEKCHOTO 1
qrcna

80 ®opmyna Myaspa. KopHu N-0ii cTeneHn u3 KOMIUIEKCHOTO 1
yucna

81 [TprMeHeHNne KOMITJIEKCHBIX YMCEN JUIs PEeLIeHUs 1
(U3UYECKUX U TEOMETPUUYECKHUX 3a1au

82 KonTpoapHas padora: "KomrekcHbie yrcia' 1

83 HatypanbHble U 11e51b1e ynciia 1

84 Harypanbnbie u nenbie yncina 1

85 [TpuMeHeHNe NPU3HAKOB JIEIUMOCTH LIEIIBIX YHCEeT 1

86 [TpuMeHeHNe NPU3HAKOB JIEIMMOCTH LIEIIBIX YUCeT 1

87 IIpumeHeHne npu3HaKoB aAenuMocTy nenslx yucenr: HOJ n 1
HOK

88 [Tpumenenne npusHakoB aenuMocTy 1ensix yucen: HOJ u 1
HOK

89 [TpuMeHeHne PU3HAKOB JISTUMOCTH TIEITTBIX YHCEe: 1
OCTaTKH TI0 MOYITIO

90 [IpumMeHeHne MPU3HAKOB ACTUMOCTH IEJIBIX YHCEIT: 1




OCTAaTKH! 11O MOAYJIIO

HpI/IMeHCHI/IC IIPU3HAKOB ACIIMMOCTH LEIIbIX YHNCCII:

o anroput™ EBKiMaa /uid perieHus 3a7a4 B HENbIX YUCIax

92 KontponsHas pabdora: "Teopus nensix yucen"

93 CucreMa ¥ COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE
CUCTEMBI M CHCTEMBI-CJICICTBUS

94 CucreMa 1 COBOKYITHOCTb YpaBHeHUM. PaBHOCHUIIbHBIE
CUCTEMBI M CUCTEMBI-CJIE/ICTBUS

95 OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH
palMOHAIbHBIX YPAaBHECHUN

96 OcHOBHBIE METO/IbI PELICHUSI CUCTEM U COBOKYITHOCTEH
UPPALMOHATIBHBIX YPaBHEHHM

97 OcHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH
MOKa3aTeIbHBIX YpaBHEHUN

08 OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH
IIOKa3aTeJIbHBIX YPaBHEHU

99 OcHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHHMA

100 OCHOBHBIE METOIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH
jorapupMUUECKUX ypaBHEHUI
[IpuMeHeHHE CUCTEM K PEIICHUI0 MATEMAaTUYCCKUX 3a/1a4

101 ¥ 33/1a4 U3 PA3JIMYHBIX 00JIACTEH HAYKH U pealbHOU
YKU3HU, MHTEPIIPETAIUS TIOTYYSHHBIX PE3yJIbTaTOB
[TpuMeHeHre CUCTEM K PEIICHUIO MaTeMaTHYEeCKHUX 3a/1a4

102 U 3aj1a4 U3 pa3IMyHbIX o01acTell HayKU U peabHON
YKU3HU, MTHTEPIIPETAIUS TIOTYYSHHBIX PE3yJIbTaTOB
[TprMeHeHre HEPaBEHCTB K PEIICHUI0 MaTEMaTHUYEeCKUX

103 3a/1a4 U 3a/1a4 U3 pa3uYHbIX 00JaCTell HAyKU U peallbHON
YKU3HU, MTHTEPIPETAIUs TOTYyYEeHHBIX PE3yIbTaTOB
Kontponbnas padota: "CucteMsl pallioOHaIbHBIX,

104 UPPaAIMOHATBHBIX TOKA3aTENbHBIX U IOTapHU(PMUIECKIX
ypaBHeHHH"

105 PannonaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PannonanbHbIe HEpaBEHCTBaA € TapaMeTpaMu

107 PanyonaneHbIE CUCTEMBI ¢ TapaMETPAMU

108 HppanmonanbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

109 UppanmonaibHble CUCTEMBI C TApaMeTpaMu

110 ITokazarenbHbIe ypaBHEHUSI, HEPABEHCTBA C ITapaMeTpamMu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMHU




Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA C

112 napameTpamu L

113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuroHomeTpudecKue ypaBHEHHUs C lIapaMeTpaMu 1

115 TpuronomeTprdeckue HEPABEHCTBA C TapaMeTPaMH 1

116 TpuroHomeTpu4ecKue CUCTEMBI € ITapaMeTpamMu 1
[ToctpoeHue u uccneaoBaHre MaTeMaTUYECKUX MOJeleil

117 peanbHBIX CUTYyalui C IOMOLIBIO YPABHEHUH C 1
napameTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX MOJeel

118 pEaNTbHBIX CUTYAIMI C ITOMOIIBIO CUCTEM YPaBHEHUN C 1
napaMeTpamu
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX MOl

119 pealbHBIX CUTYaIlUi C IOMOIIBIO CUCTEM YpaBHEHHH C 1
napaMeTpamu

120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’ 1

121 [ToBTOpeHue, 006001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"VpaBHeHus"

122 [ToBTOpenue, o6o0IICHNE, CUCTEMATH3AIMS 3HAHUHA: 1
"VpaBHeHus"

123 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUN: 1
"VpaBaenus. CucreMbl ypaBHEHUN"

124 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"HepaBencrsa"

125 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"HepaBencrsa"

126 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"HepaBenctpa"

127 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIMS 3HAHUH: 1
"ITpon3BoaHas u €€ npuMeHeHue"

128 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUI: 1
"ITpon3BoaHas u €€ npuMeHeHue"

129 [ToBTOpeHnue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"IIpon3BoaHas u €€ npumMeHeHue"

130 [ToBTOpEeHue, 06001IeHNE, CCTeMAaTU3allus 3HAHUIA: 1
"MHTerpai u ero npuMeHeHue"

131 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3allHsI 3HAHUI: 1
"Oyakuun"

132 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIsI 3HAHUI: 1

"qDYHKIII/II/I"




[ToBTOpenue, 06o0IICHNE, CUCTEMATH3AIUs 3HAHUA:

133 IRp— 1
134 HroroBast kKoHTpoIbHAs paboTa
135 Hrorosast kKoHTpoOJIbHAS paboTa
136 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3alIHsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




