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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM 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 HH(PPOBBIX W KOMIIBIOTEPHBIX
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 HMCTUHHOCTb, 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 Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE W HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHHOW KOHIIEHTpPAIlMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHMHUM 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 MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
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
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BaTENbHO (POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH 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 yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarolmIMMCs MHOKECTBAa HATYypalbHBIX, IENbIX,
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 MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEICHUsl Pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
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 HaXOXKJIEHHE HAaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH ()YHKIIHH.
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 Jiorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NMYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
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 Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS 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 MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHMI paCHO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © €€ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS DJTUX MOJENEH C TOMOIIBIO ammapaTra aireOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTr0 Kypca IIMPOKO HCIOJIb3YeTCs I PEeIIeHHs NMPUKIAAHBIX 3am1ad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TNPUKIAAHBIX 3a7ad
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JInYHbIX OTpaciei 3HAaHUN U PeanbHOMN KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BhIUNCICHU.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHI€HC YUCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUUN U
HEpPABEHCTB. MHOIOWIEHb OT OJHOW MEepeMEHHOW. [leeHne MHoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopmybL. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONpPENETUTENs ISl pelIeHUs
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 M 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.
Kommnosumms yskiuit. I'paduk  PyHkimu. DnemeHTapHble TpeoOpa3zoBaHUsd
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosbiiee 1 HauMeHblee 3HaueHus: QyHKIIMY Ha POMEXKYTKE.

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.

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

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchui. JIMHEVHBIN U SKCIIOHEHIMANBHBIN pocT. Yncno e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
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, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBJIICHUM, NPH PELICHWH 3a1ad W3 JIPYTUx
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

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 creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJIbl PELIECHUS TIOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPaAMU.



[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 KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus nepBooOpa3HbIX.

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 auddepeHunanbHblX ypaBHEHUH. MaTtemaTudyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUA,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS 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
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
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 OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHH, OTHOIICHWW MEXKAYy TMOHATUSIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIE U OOIIHE, 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 JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BBIBOJIbI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHI KAaK HCCIEI0BATEIbCKHUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

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/1auu;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpapruecK;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha TOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4IE€TOM UMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOEr0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
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:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPOOM M TPOLEHTHI JUIsl PEIICHHs] MNPUKIAAHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

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



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

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATHUAMM: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

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

CcBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX 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,
MOJIEJINPOBATh PEAJbHbIE CUTYallU! C IOMOULIBIO CHCTEMBI JINHENHBIX YPAaBHEHHH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMsl YUCIOBBIX BHIPAKEHUHN, COJEPIKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYILECTBIISAA MPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATH MOHATUAMU: (PYHKLHMSI, CIIOCOOBI 3aAaHUs (PYHKIIMH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIU QYHKIIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

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 ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYPaJbHBIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BaHNE U MIOCTPOCHUE UX TPAPUKOB;

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

CBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTbD,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU Ui PELIEHUs pealbHBbIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYEeCKOro aHajh3a Kak aHaln3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (QYHKIUI JIJIs pELIeHUs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUM U (PU3MYECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYrUuX y4eOHBIX MPEAMETOB;

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

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypalibHBIX 4Mcen s pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

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

CBOOOJIHO ONEpUPOBATH TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIC, TMOKAa3aTeIbHBIE M
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYJBI  JJI  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MMOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSITH TpauuecKkrue METOJIbI /I PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN 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
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh TOHITHAMHU: TpadUKH TPUTOHOMETPUUYECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIeE 3HAaUeHUs (DYHKIIUU HETIPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOJIHO OMNEpUpOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHNE O MaTeMaTHYeCKOM MOJEIHPOBAHUM Ha TIpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUYecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero u3ydyeHusi obOpa3oBaTesIbHbIE
padoThI padoTsbI pecypesI
Tema 1. MHOKeCTBO AeHCTBUTEILHBIX YHCEJI.
MHuoroujensl. PannonanbHbie YypaBHeHUS U 24y
HepaBeHcTBa. CHcTeMbl JIMHEHBIX YPaBHEHM
1 MHOXeCTBO, orepaluy HajJl MHOKECTBaAaMHU 1 04.09.24
1 UX CBOMCTBA
2 Huarpammel Ditiepa-Benna 1 04.09
3 IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO 1 09.09
ammapara JijIs perieHus 3a1a4
Panmonansabie yncia. OOBIKHOBEHHEIE U 09.09
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEeYHbIE IEPUOANYECKUE APOOH
Parnmonansabie yncina. OOBIKHOBEHHEIE U 11.09
5 JeCSITUUHBIE JPOOU, TPOLIEHTHI, 1
OecKOHEUYHBIE IEPUOANYECKUE APOOH
6 [Ipumenenue apobeii u IPOIEHTOB IS 1 11.09
pElIeHUs TPUKITATHBIX 337144
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1 16.09
pelIeHUs IPUKIAIHBIX 3a71a4
3 JleticTBuTenpHBIC yncia. PanmoHanbHbIC U 1 16.09
UppaIMOHATLHBIC YK CIIa
9 Apudmernueckue orneparuu ¢ 1 18.09




l[efICTBHTeJIbeIMI/I qucjiaMu

10

11

Moaynb 1€MCTBUTENBHOTO YUCTIA U €r0
CBOMCTBA

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ynbTaTa BhIYUCICHUN

18.09

23.09

12

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

23.09

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09

14

15

16

OCHOBHBIE METO/Ibl PELLICHHS LIENIbIX U
JNPOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOrO4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

MHorouieHs! ¢ 1eabIMi KO3PPUITUSHTaMH.

Teopema Buera

25.09

30.09

30.09

17
18

Pemrenne cucreM TMHEHHBIX YpaBHEHUI

Pemenue cucrem JIMHENHBIX ypaBHEHUI

02.10
02.10

19

Martpuna cucTeMbl JIMHEWHBIX YPaBHEHUM.

Onpenenurens MaTpUIbl 2X2, €ro
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

07.10

20

Onpenenurtenb MaTpUII 2X2, €ro
F€OMETPUYECKUI CMBICI U CBOMCTBA;

07.10




BBIYHCIICHUC €TI0 3HAYCHU A

91 [Ipumenenue ovnpezlenHTeJm I[J'{'}I pereHus 1 09.10
CHCTEMBI JINHEHHBIX ypaBHEHUN
99 Pemenue HpI/IKi'I&I[HBIX 3amay Cul'IOMOHILIO 1 09.10
CHCTEMBI JINHEHHBIX ypaBHEHUN
93 Pewmenne HpPIKiIB.,HHLIX 3a1a4 CvHOMOHlIJIO 1 14.10
CHCTEMBI JINHEHHBIX ypaBHEHUN
KontposbHas pabota: "PanronansHbie 14.10
24 ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI 1
JIMHENHBIX ypaBHEHUH"
Tema 2. ®ynkuun u rpaguku. CreneHHas 124
(yHKIMSA C HeJbIM N0Ka3aTeleM
OyHK1MSL, CIOCOOBI 3aJaHUST PYHKIIUH. 16.10
25 B3aumno oOpatusle pynkiun. Komnosumus 1
byHKIUH
26 I'paduk pyHkunu. dnemeHTapHbIE 1 16.10
npeoOpa3oBanus rpadukoB GpyHKINN
OO6nacTh onpeneaeHusl © MHOKECTBO 21.10
27 3HadeHuit pyHkuuu. Hynu QyHkmm. 1
[TpomexyTKH 3HaK MTOCTOSTHCTBA
YérHble 1 HeUETHBIC (PYHKLIUU. 21.10
28 [lepuonnueckue pynkuuu. [IpomexyTku 1
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH. 23.10
29 Haubonpiiee 1 HanMeHbllee 3HAYCHNE 1
(GYHKIMN Ha TPOMEXYTKE
30 Jluneiinas, KBaApaTuyHas U JpOOHO- 1 23.10

nuHerHas QyHKIIU




DneMeHTapHOE UCCIIeIOBAHUE U

06.11

31 . 1
MOCTPOCHUE IPaPUKOB ITUX (YHKITUN

32 DeMeHTapHOE UCCIIeIOBAHUE U 1 06.11
MOCTpOEHHE TPapUKOB STUX QYHKIUN

33 CreleHs ¢ 1elbIM IToKa3zareneM. buaom 1 11.11
HeroTona

34 Crenens ¢ 1enbpIM MokasareneMm. bunom 1 11.11
Hprorona

35 Crenennast pyHKIUS C HATYPATIHHBIM H 1 13.11
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas 1 13.11
¢bynkus. E€ croiicta u rpaduk”

Tema 3. Apudmernyecknii KopeHb N-0i CTeNEHH. 154
HppanmnonajbHble ypaBHEHHS

37 Apudpmernueckuit VKopeHL HaTypaJIbHOU 1 18.11
CTETICHH U €T0 CBOICTBA

38 Apudmernueckuit vKOpeHL HaTypaJIbHON 1 18.11
CTEIIEHH U ero CBOICTBa

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH, 1 20.11
COZIep KAIINX CTETIEHH U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 1 20.11
COZIep KAIINX CTETIEHH U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMH, 1 25.11
COJIep KAIINX CTENIEHH U KOPHU
UppatmonansHble ypaBHeHH. OCHOBHbIE 25.11

42 METO/IbI PEIICHHS UPPAITMOHATBHBIX 1
YpaBHEHUH

43 Hppanmonanbuasie ypaBHeHUSI. OCHOBHBIC 1 27.11




MCTOAbI pCIICHUS UPPALUOHATIBHBIX

ypaBHEHUI
WppanmonansHble ypaBHeHUs. OCHOBHbIE 27.11
44 METO/BbI PEIICHNS UPPALMOHAIBHBIX 1
YpaBHEHUU
45 PaBHOCHIIbHBIC TIEPEXOIbI B PEIICHUH 1 02.12
UppaloOHAIBHBIX YPaBHEHHH
46 PaBHOCHIIbHBIC TIEPEXOIBI B PEIICHUHT 1 02.12
UppaloOHAIbHBIX YPaBHEHHH
47 PaBHOCHUIIBHBIE TIEPEXO/bI B PELICHUU 1 04.12
MppaIMOHAIEHBIX YPaBHEHHHA
48 PaBHOCHIIbHBIC TIEPEXOIBI B PEIICHUHT 1 04.12
UppaloHaAIbHBIX YPaBHEHHH
CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEeHU 09.12
49 Kak (pyHKIIMM 0OpaTHOMN CTENEeHH ¢ 1
HaTypaJbHBIM ITOKa3aTeleM
CaoiicTBa ¥ rpa@uK KOpHS N-O CTENEeHU 09.12
50 KaK (yHKIIMH 0OpaTHOW CTENEHHU C 1
HaTYpaJIbHBIM ITOKa3aTelIeM
Kontponbras padota: "CBoiicTBa u rpadux 11.12
51 KOpH# N-o¥ crenenn. ppanroHanbHbIe 1
ypaBHeHUA"
Tema 4. IlokazareabHas QyHKIHA. 104
IMoka3aTrenbHbIe ypaBHEHHUS
59 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTENIEM U 1 11.12
e€ cBoiicTBa
53 CremneHb ¢ pallMOHAIBHBIM IMOKa3aTeIeM 1 1 16.12

€€ CBOMCTBA




54 CTeHteB C palMOHAJILHBIM TOKa3aTeNleM U 1 16.12
e€ cBoiicTBa
55 [TokazarenpHast GyHKIHS, €€ CBOMCTBA U 1 18.12
rpadux
56 Hcnons3oBanue rpaii)HKa byHKIAM 115 1 18.12
peleHys ypaBHEHUH
57 Hcnonp3oBanune rpaduka GyHKIMNA 115 1 23.12
peleHus ypaBHEHUH
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE 23.12
58 METOBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHHH
IlokazarenbHble ypaBHEHUSA. OCHOBHBIE 25.12
59 METO/Ibl PEIIECHNUS TOKA3aTENbHbIX 1
YpaBHEHUU
IlokazarenbHble ypaBHEHUSA. OCHOBHBIE 25.12
60 METO/Ibl PEIIECHNUS TOKA3aTENbHbIX 1
ypaBHEHUH
61 KonTponbnas pabora: "[lokazarenbHas 1 13.01.25
¢ynkus. [lokasaTenbHble ypaBHeHUS"
Tema S. Jlorapupmudeckass GpyHKums. 184
Jlorapudpmuueckue ypaBHeHuUs
62 Jlorapudm uucna. CoiicTa jorapugpma 1 13.01
63 Jlorapudwm gucia. CBoiicTBa orapudma 1 15.01
64 Jlorapudm uucna. CoiicTa norapugpma 1 15.01
65 JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI 1 20.01
66 JlecATUYHBIE U HATypaJIbHbIE JTOTapH(PMBbI 1 20.01
67 [IpeobOpazoBanue BRIpaXEHUN, COMECPKAIIIX 1 22.01
sorapudmbl




[IpeoOpazoBaHue BEIpAKEHHH, COIEPIKALTUX

22.01

68 1
sorapudmpl

69 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX 1 27.01
norapupmbl

70 Jlorapudmuueckas GyHKIUS, €€ CBOHCTBA U 1 27.01
rpaduk

7 Jlorapudmudeckas GpyHkus, e€ cBOWCTBa U 1 29.01
rpaduk

79 Hcnonp3oBanne rpaduka GyHKIAN 115 1 29.01
peuieHusl ypaBHEHU I

73 Hcnons3oBanue rpaduka GyHKIUU A 1 03.02
peleHus ypaBHEHUH
Jlorapudpmmueckue ypaBHeHus1. OCHOBHBIE 03.02

74 METO/Ibl pelIeHUs Jorapu(PMHUUECKUX 1
ypaBHEHUH
Jlorapudpmmueckue ypaBHeHus1. OCHOBHBIE 05.02

75 METO/Ibl pelIeHUs Jorapu(PpMUUECKUX 1
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE 05.02

76 METO/Ibl pelIeHUs JorapupMUIecKux 1
YpaBHEHUI

77 PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUN 1 10.02
Jorapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TTIEpEXObl B PELUICHUH 1 10.02
Jorapu(PMUIECKUX YpaBHEHUN

79 KonrtponsHas padora: "Jlorapudpmuueckas 1 12.02
¢dbynkums. Jlorapudpmudeckue ypaBHeHHS"

Tema 6. Tpuronomerpu4eckue BbIpasKeHUs U 22y




yYPaBHeHHS

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC 1 12.02
YHCIIOBOTO apryMEHTa
81 CuHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC 1 17.02
YHCIIOBOTO apryMEHTa
82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1 17.02
YHCIIOBOTO apryMEHTa
83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC 1 19.02
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb, 19.02
84 ompe/ieJICHUE TPUTOHOMETPUYECKHUX 1
(GYHKIHH YMCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb, 24.02
85 oTpeieNIeHUEe TPUTOHOMETPUIECCKIX 1
(GYHKIMN YHUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1 24.02
87 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 26.02
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 26.02
89 OcCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 1 03.03
90 Hpeo6pasouBaHHe TPUTOHOMETPHUYECKUX 1 03.03
BBIpOKEHUH
01 Hpeo6pa3033aHHe TPUTOHOMETPUUECKUX 1 05.03
BBIpOKEHUH
92 Hpeo6pa30vBaHﬂe TPUTOHOMETPUUECKHUX 1 05.03
BBIpOKEHU I
93 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX 1 10.03

BBIPAYKECHH I




94 Pemenuie TpUroHOMETPUUECKUX ypaBHEHUI 1 10.03
95 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 12.03
96 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI 1 12.03
97 Pemenune TpUroHOMETpUUECKUX ypaBHEHUI 1 17.03
98 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1 17.03
99 Pemenune TpUroHOMETpUUECKUX ypaBHEHUI 1 19.03
100 Pemenue TpuroHoMeTpuUeCKUX ypaBHEHUI 1 19.03
Konrponsnas pabora: 31.03
101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"
Tema 7. Ilocsien0BaTe ILHOCTH U NIPOTPECCHHA 104
ITocnegoBarensHOCTH, CIIOCOOBI 3aIaHus 31.03
102 nocyeaoBarenbHocTel. Meron 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE 02.04
103 MocJieI0BaTeIbHOCTH. VicTopus aHanm3a 1
0ECKOHEUHO MaJIbIX
104 Apudmernueckas mporpeccust 02.04
105 I'eomeTprueckas nporpeccus 07.04
106 beckoneuyHo yObIBaroiasi reoMeTpruiecKast 1 07.04
nporpeccust
107 Cymma 6CCKOHC:IHO yOBIBaromIei 1 09.04
reOMETPHUECKON IPOTPecCuu
108 JIMHEHHBIN ¥ SKCTIOHEHITMATBHBIN POCT. 1 09.04
Uucno e. Dopmyita CI0KHBIX IPOLIEHTOB
109 JIuHEHHBIN ¥ SKCIOHCHITMATBHBIA POCT. 1 14.04

Yucno e. DopMyrna CIOKHBIX TPOIEHTOB




Hcnonws3oBanue nporpeccuu Jisi pereHus

14.04

110 1
peaNbHBIX 3a]a4 MPHUKJIAIHOTO XapaKTepa

111 Konrponsnas pabora: 1 16.04
"[TocnenoBarenbHOCTH U IpOrpeccun”

Tema 8. HenpepoiBubie pynkuuu. [IpousBoanas 204

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1 16.04

113 Touka pa3pbeiBa. ACUMITOTHI rpa)KOB 1 21.04
byHKIUH

114 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA 1 21.04
OTpe3Ke

115 CpoiicTBa (yHKIMH HEPEPHIBHBIX HA 1 23.04
OTpe3Ke

116 Meroa UHTEpBAJIOB ISl pELICHUS 1 23.04
HEPaBEHCTB

117 MeTto1 MHTEpPBAJIOB JUIs pEIICHUS 1 28.04
HEPaBEHCTB

118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS 1 28.04
HEPaBEHCTB

119 IIpumeHeHnEe CBOMCTB HENPEPHIBHBIX 1 30.04
(GyHKUIMN 1715 pelieHus 3a1a4

120 [TpumMeHeHne CBOWCTB HETIPEPBIBHBIX 1 30.04
(GyHKIMN 1715 pelieHus 3a1a4

121 [epBast 1 BTOpast MpoU3BOTHBIE PYHKITUU 1 05.05

122 Ornpenenenue, reOMETPUYECKUN CMBICTT 1 05.05
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NISCKUN CMBICTT 1 07.05

MPOU3BOIHOMN




VYpaBHeHHE KacaTeIbHOU K TpaduKy

07.05

124 1
byHKIHH
125 YpaBHEHHE KacaTenbHOU K TpaduKy 1 12.05
byHKIIUN
126 [Ipoun3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1 12.05
127 [Tpou3BoHBIC NIEMEHTAPHBIX (HYHKIUI 1 14.05
128 [IpousBoHas CyMMBI, IPOU3BEACHHUS, 1 14.05
YaCTHOTO U KOMITO3UIIMU (YHKIIUH
129 [Tpou3BoaHast CyMMBI, POU3BEICHHS, 1 19.05
YaCTHOT'O U KOMITO3UIIMU (YHKIIUN
130 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHS, 1 19.05
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIIUH
131 Konrtponsnas padora: "[Ipoussoanas” 1 1 21.05
8. HOB;FOpeHI/le, 00001IeHNe, CCTEMATU3AIUA 5q
3HAHUH
132 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 1 21.05
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIlUs 1 26.05
3HaHui: "Oynkun"
134 HroroBas KOHTpOJIbHAS paboTa 26.05
135 HToroBasi KOHTpOJIbHASA paboTa 28.05
136 HOBTOPGHI/I@, 000011IeH1E, CHCTEMAaTH3aIUs 1 28.05
3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O 136 10

[TPOT'PAMME




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoanubie IlpakTnueckue Aara unpposbie
Bcero u3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTsbI pecypes:
Tema 1. Ucciienopanue GpyHKUMA ¢ NOMOIIbIO 174
NPOU3BOJIHOM
[IpuMeHeHne Mpon3BOJHON K
1 UCCIEeIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTh 1 02.09.24
U DKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHON K 02.09.24
2 WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD 1
U DKCTPEMYMBI
[IpuMeHeHne npon3BOJHOM K 04.09.24
3 UCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
IIpuMeHeHne POU3BOIHOM K 04.09.24
4 UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb 1
U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K 09.09.24
5 HCCIIEeIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb 1
U DKCTPEMYMBI
[Ipumenenne npou3BOTHON K 09.09.24
6 uccie0BaHui0 QYHKIMII HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
7 Haxoxnenue HanOoIbIIero u 1 11.09.24

HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN




(GyHKINU Ha OTpEe3Ke

10

Haxoxnenune HanOompIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpE3Ke

Haxoxnenue HanOompIIero u
HaMMEHBIIETO 3HAUYCHUS HETIPEPHIBHOM
(bYHKIIMH Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

11.09.24

16.09.24

16.09.24

11

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKINN Ha OTpe3Ke

18.09.24

12

13

14

Haxoxnenue HanOOJIBIIIETO U
HAMMEHBIIIETO 3HAYECHUS HETPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro peleHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
HAaXOXJCHUS HAUJTY4LIEro pelieHus B
MPUKJIATHBIX 3a/1a4ax

18.09.24

23.09.24

23.09.24

15

[Tpumenenne npou3BOHOM IS
onpeIeleHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOH UITN
rpaduKom

25.09.24

16

IIpumeHeHue NPOU3BOAHOM 1JIsA
onpeieieHUs1 CKOPOCTH M YCKOPEeHU s




npouecca, 3a1aHHoro ¢gopmyJioi uiu
rpagpukom

17 Komnosnuus pynkuumi 25.09.24

18 Kommnosumus hyHkmmii 30.09.24

19 Komnozumus GyHkimit 02.10.24

20 FGOMeTpI/IquIfI/Ie 00pa3bl ypaBHEHHUH Ha 1 02.10.24
KOOPJAMHATHOM IUIOCKOCTH

91 FGOMeTpI/IquIfI/Ie o0Opa3bl ypaBHEHM Ha 1 07.10.24
KOOPJAMHATHOM IIJIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue 1 07.10.24
(GYHKIUH C TOMOIIBIO TTPOU3BOTHON"

Tema 2. [lepBooOpa3nasi 1 HHTErpaJ 124

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO 1 09.10.24
IepBOOOPaA3HBIX

24 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIUH. 1 09.10.24
[TpaBuia HaX0XIEHHUS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIUHA. 1 14.10.24
[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI 1 14.10.24
MHTErpajia

27 Beruncnenue onpenenéHHoro MHTerpaa 1no 1 16.10.24
¢dbopmyne Hetotona-Jleitoauma

28 Breruucnenue onpenenéHHoro MHTerpaia 1no 1 16.10.24
¢dbopmyne Hetotona-Jleitoamma

29 [Tpumenenne nHTErpaa 1l HAXOXKICHUS 1 21.10.24
10 e TIIIOCKUX PUTyp

30 [TpumeHeHHne UHTETrpaa s HAXOXKACHUS 1 21.10.24




00BEMOB reOMETPUIECKHUX TET

31 [Tpumeps pemenunit nuddepeHImaTbHbIX 1 23.10.24
YpaBHEHUI

39 [Tpumeps pemenuit nuddepeHImaIbHbIX 1 23.10.24
YPaBHEHMM
MareMatnueckoe MOAECIUPOBAHUE 28.10.24

33 PEATBHBIX MTPOIIECCOB C MTOMOIIIBIO 1
nuddepeHInaTbHbIX YPaBHEHHIHA

34 Konrtponsnas pabdora: "[leppooOpaznas u 1 28.10.24
uHTerpan”

Tema 3. I'paduku TpuroHoMmerpuyecKux PpyHKuui. 144
TpuronomerpuyecKkne HepaBeHCTBA

35 TpI/Ij"OHOMeTpI/I‘IeCKI/Ie (GyHKIMH, UX 1 06.11.24
CBOMCTBA U TrpaduKu

36 TpI/Ij"OHOMeTpI/I‘IeCKI/Ie (GYHKIMH, UX 1 06.11.24
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckre GyHKIUH, UX 1 11.11.24
CBOWCTBA U TpapuKu

38 Tpuronomerpuyeckue GyHKINU, UX 1 11.11.24
CBOICTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX 1 13.11.24
CBOICTBA U TpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHUX 13.11.24

40 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX 18.11.24

41 YPaBHEHUH C TIOMOLIBIO 1

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUECKHUX 18.11.24

42 YpaBHEHHUH C TTOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX 20.11.24

43 YpaBHEHHIA C TIOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTprUUECKUX 1 20.11.24
HEPABEHCTB

45 Pemenue TpuroHoMeTprUUECKAX 1 25.11.24
HEPABEHCTB

46 Pemrenne TpuroHoMeTpu4EeCKuX 1 25.11.24
HEPABEHCTB

47 Pelrenne TpUroHOMETpUYECKUX 1 27.11.24
HEPABEHCTB
KonrtponsHas padora: "['paduku 27.11.24

48 TPUTOHOMETPUUYECKUX (YHKLUH. 1
Tpuronomerpruyeckue HepaBeHCTBA"

Tema 4. UppaunoHa/ibHble, IOKa3aTeJbHbIE H 4
Jorapu(pmuyecKkue HepaBeHCTBA

49 OcCHOBHBIE METOBI PELICHUS 1 02.12.24
IIOKAa3aTeNIbHBIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS 1 02.12.24
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OcCHOBHBIE METOBI PELICHUS 1 04.12.24
IIOKAa3aTeNIbHBIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS 1 04.12.24

IMOKa3aTCJIbHBIX HCPABCHCTB




53 OCHOBHBIE METO/BI PELLIEHUS 09.12.24
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PELLIEHUS 09.12.24
norapu)MIUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEUICHUS 11.12.24
Jorapu(pMHUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/BI PELLICHUS 11.12.24
Jorapu(pMHUUECKUX HEPABEHCTB

57 OcCHOBHBIE METO/BI PELLICHUS 16.12.24
HppalOHAIIbHEIX HEPABEHCTB

58 OCHOBHBIE METO/BI PEUICHUS 16.12.24
HMppalMOHAIILHBIX HEPABEHCTB

59 OcCHOBHBIE METO/BI PELICHUS 18.12.24
HppaLOHAIIBHBIX HEPABEHCTB

60 OCHOBHBIE METO/BI PELICHUS 18.12.24
HppaLOHAIIBHBIX HEPABEHCTB

61 I'paduueckue MeTOIbI peLIeHus 23.12.24
HUPPALMOHAIIBHBIX YPABHEHUN

62 I'padnueckue MeToabl pereHus 23.12.24
MPPALMOHAIIBHBIX YPABHEHUN

63 I'paduueckue MeTo b1 peuieHmI 25.12.24
II0KAa3aTeNIbHBIX YPABHEHUN

64 I'paduueckue MeTOIbI peLICHUs 25.12.24
IIOKAa3aTENIbHBIX HEPABEHCTB

65 I'padnueckue metoabt pemerm 13.01.25
Jorapu(pMUUECKUX ypaBHEHUN

66 I'paduueckue MeTOIbI pELICHUS 13.01.25

Jorapu(MUUECKUX HEPABEHCTB




67

I'padmueckue MeTOABI pelieHUs
JorapupMHUUECKUX HEPABEHCTB

15.01.25

68

69

70

I'padmueckue MeToAbI pelicHUs
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHUU

I'padmueckue MeToabl pemeHus

IIOKAa3aTCJIIbHBIX U J'IOl"apI/Iq)MI/I‘leCKI/IX
HCPABCHCTB

15.01.25

20.01.25

20.01.25

71

I'padmyeckue MeToabl pemicHUs
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABEHCTB

22.01.25

72

KonTponbhas padota: "UppatnonanbHele,
MOKa3aTeibHbIE U JIorapupMUuecKue
HepaBeHCTBa"

20.01.25

Tema 5.

KoMmmiekcHbIe ynciia

10a

73

KommnekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMILJIEKCHOTO YHCIIa

27.01.25

74

KommnekcHele yncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

27.01.25

75

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMHU YU CJIaMHU

29.01.25

76

Apudmernueckre oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

29.01.25




N300paxkeHre KOMITJIEKCHBIX YHCET Ha

77 . 1 03.02.25
KOOPAMHATHOW INIOCKOCTH

78 I/I306pa)I(eHI/ICUKOMHJIeKCHBIX quceln Ha 1 03.02.25
KOOPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. Kopuu N-oii crenenu u3 1 05.02.25
KOMILUJIEKCHOTO Yucia

80 ®opmyiia Myaspa. KopHu N-oii crenenu u3 1 05.02.25
KOMIUJIEKCHOTO YuCia
HpI/IMeHeHI/Ie KOMIIICKCHBIX YHUCEI OJI 10.02.25

81 pemeHust GU3MIECKUX M TeOMETPUIECKUX 1
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie 1 10.02.25
yucna"

Tema 6. HarypajibHble U 1eJible Ync/ia 104

83 HatypanbHble u nensle yncia 1 12.02.25

84 HarypanbHble u 1ienble ynucna 1 12.02.25

85 [IpumeneHne NpU3HAKOB JETUMOCTH LIEJIBIX 1 17.02.25
qucen

86 [IpumeneHne nNpu3HAKOB JETUMOCTH LIEJIBIX 1 17.02.25
qucen

87 [IpumeneHne nNpu3HAKOB JETUMOCTH LIEJIBIX 1 19.02.25
gucen: HOJl u HOK

88 [IpumeneHne NpUu3HAKOB JETUMOCTH LIEIIBIX 1 19.02.25
yucen: HOJl u HOK

89 [IpumeneHne nNpu3HAKOB JETUMOCTH LIEJIBIX 1 24.02.25

YUCCII: OCTATKH 110 MOAYJIHO




90 ﬁHpHM@HeHHeanBHaKOBnenHMOCNJuenmx 1 24.02.25
YHCEJI: OCTATKU 110 MOLYIIIO
HpI/IMeHeHI/Ie MPU3HAKOB ACIUMOCTH LICJIbIX 26.02.25
91 4yyceN: aroput™ EBknnaa uis pereHus 1
3aJa4 B LIEIBbIX YUCIax
92 Kontposbnas pabota: "Teopus menbix 1 26.02.25
yucen"
Tema 7. CucTeMbl pAIMOHAJIbHBIX,
HPPANMOHAJILHBIX OKA3aTeJIbHbIX U 124
Jorapu(pMuyecKux ypaBHeHul
Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI- 1 03.03.25
CIEICTBUSL
Cucrema 1 COBOKYITHOCTh YpaBHEHHI. 03.03.25
94 PaBHOCHIIBHBIE CUCTEMBI 1 CHCTEMBI- 1
CIEICTBUSA
95 OCHOBHBIE METOBI PELIEHUS CUCTEM U 1 05.03.25
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U 05.03.25
96 COBOKYITHOCTEW UppaliOHAIBHBIX 1
ypaBHEHUH
97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U 1 10.03.25
COBOKYITHOCTEH ITOKA3aTeNIbHBIX YPaBHEHUN
98 OCHOBHBIE METOBI PELLIEHUS CUCTEM U 1 10.03.25
COBOKYITHOCTEW MMOKA3aTEIbHBIX YPABHEHUI
OCHOBHBIE METOBI PELLIEHUS CUCTEM U 12.03.25
99 COBOKYITHOCTEH JIorapu(hMUIECKUX 1

YpaBHEHUH




100

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUI

12.03.25

101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, MHTEPIPETALUs [IOJTyYCHHBIX
pE3yJIbTAaTOB

17.03.25

102

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, MHTEPIPETALUS [TOJTyYECHHBIX
pE3yJIBTAaTOB

17.03.25

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U peaslbHON
YKU3HU, UHTEPIIPETALUs IIOJy4EHHBIX
pe3yabTaToB

19.03.25

104

Kontposnbnas pabora: "Cucremsi
paMoHATEHBIX, UPPAITHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
ypaBHeHUi"

19.03.25

Tema 8.
105

3agauu ¢ napameTrpamMu

PanunoHannHBIC YpaBHCHHU C ITapaMCTpaMn

164

24.03.25

106

PanmonansHble HEpaBeHCTBA C
rnapameTpamu

24.03.25

107

PanyoHanpHbIE CUCTEMBI € TapaMETPAMU

26.03.25




108 HppanuonaibHble ypaBHEHUS, HEPABEHCTBA 26.03.25
¢ ImapaMeTpaMu
109 HppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu 07.04.25
110 [TokazaTenbHbIe ypaBHEHHS, HEPABEHCTBA C 07.04.25
rapaMeTpamu
111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMHU 09.04.25
112 Jlorapudmuueckue ypaBHEeHUS, 09.04.25
HEpPABEHCTBA C IIapaMeTpaMu
113 Jlorapudmuueckue CUCTEMEI ¢ 14.04.25
rapaMeTpamu
114 TpuroHomeTpudecKe ypaBHEHHUs C 14.04.25
rapaMeTpamu
115 TpuronomeTpuyeckre HEPaBEHCTBA C 16.04.25
rapaMeTpamu
116 TpuroHomMeTpru4ecKue CUCTEMBI € 16.04.25
rapaMeTpamu
[TocTtpoenue u uccnenoBanue 20.04.25
117 MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYAaIMI C TOMONIBIO YPABHEHUH C
rapaMeTpamu
[TocTtpoeHue u uccnenoBanue 20.04.25
118 MaTCMaTI:I‘{eCKI/IX MOJIEJIEN peaIbHBIX )
CUTYaLU| C IIOMOILBIO CUCTEM YPABHEHUM C
rapaMeTpamu
[TocTtpoeHue u uccnenoBaHue 23.04.25
119 MaTeMaTHYECKUX MOJENIEH peaabHbIX

CUTYallUil C MOMOIIBIO CUCTEM YPABHEHHI C




napameTpamu

Kontposnbnas padota: "3agauu ¢

120 . 1 23.04.25

rnapameTpamu
Tema 9. [loBTOpenne, 06001MeHNEe, CHCTEMATH3ALUSA 164
3HAHHH

121 [ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3aIlUs 1 25.04.25
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATU3 AL 1 25.04.25
3HaHui: "YpaBHeHus"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 30.04.25

123 3HaHui: "YpaBHeHus. Cucremsl 1
ypaBHeHUI"

124 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1 30.04.25
3HaHuii: "HepaBeHncrna"

125 HOBToPe'I'{He, 0000111eHHEe, CHCTEMATH3aIIUS 1 05.05.25
3Hanuii: "HepaBencrna"

126 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIlUs 1 05.05.25
3HaHui: "HepaBeHncrsa"

127 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 1 07.05.25
3HaHuil: "[IponsBonHas u e€ npumeHenue"

128 [ToBTOpeHmEe, 06001IeHNE, CCTEeMAaTH3aIlUs 1 07.05.25
3HaHuil: "[Ipon3BonHas u e€ npumeHenue"

129 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 1 12.05.25
3HaHui: "[IponsBoanas u €€ npuMeHeHue"

130 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 1 12.05.25
3HaHuii: "MHTEerpan u ero npuMmeneHue"

131 [ToBTOpeHme, 06001IeHNE, CCTEeMAaTH3aIlUs 1 14.05.25

3HaHui: "OyHkUn"




132 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs 1 14.05.25
3HaHuii: "OyHkuun"

133 [ToBTOpeHME, 006001IEHNE, CHCTEMAaTH3aIlUs 1 19.05.25
3HaHui: "Oynkun"

134 Hrorosas koHTpoabHas paboTa 1 1 19.05.25

135 HToroBast KOHTpOJIbHAS paboTa 1 1 21.05.25

136 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 1 21.05.25
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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