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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

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

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro asHamusa», «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
y4eOHBIH 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
IMIMPOKUM 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 MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0cOo0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroImIMMCs MHOKECTBAa HATYpPalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0COOble 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 BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELEHUsS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEaJU3yeTcs 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, HPPAlMOHAIBHBIX, IOKAa3aTeNIbHbIX, JIOTAapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaMMEHBIINX 3HAYEHUN (PYHKIIHU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpIKaIlMX CTENEHU U Jiorapupmel. bnaronaps u3ydeHHIo aiaredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB M HEPABEHCTB. Ajredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4eOHOro 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 PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIIHH, CTPOUTh HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd 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
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTEMaTHUECKHE
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 MaTE€MaTHKHW KakK HayKd CIeyeT 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 PACCYKJACHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
c1oco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peasbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JJsl pelleHUs NpUKIagHbIX 3adad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs] MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a71a4 U3 PA3JIMYHbIX OTpaciei 3HAHUIN U PeaJTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3YyJIbTaTa BHIYNCICHUMN.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€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 YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnoszumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

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

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

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

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpeCCrr. JINHENHBIN U 3KCIOHEHIMAIBHBINA pOCT. Uncio e. @opmyia ClI0KHbIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (PyHKIMH HENPEPHIBHBIX HAa 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.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
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.

DyHKUMH U TPaPUKHU

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.

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIaAeH TUIOCKUX (GUTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GuU3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM — JIESITEIBHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC 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 IKOJOTUUECKUX MPO0IJIeM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UUNTHI MHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCICI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUpATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedJeKkcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKJaTh TMPOIECC M Ppe3yJbTar padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH]Ibl, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl M0 OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBHOIO YHUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CcBOOOZIHO OMEpUPOBATHh TOHATHUEM: CTEMEHb C IEJbIM [OKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKa3aTeNIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWH, NPUMEHATh METOJ HWHTEPBAJOB I PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YpAaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAaHUEM alllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OIpPENETCHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKA3aTeIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIB30BATh MX TpadUKU JJIs1 pEUIeHUs
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH PEIICHUH 3a/lad U3 APYrMX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCIIEIOBATEIIbLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIEC IIIEMEHTAPHBIX (DYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapat Jijisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

CBOOO/IHO ONEpUPOBaTh TMOHSATUSIMU: HATypalbHOE W LEJIOE YHCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
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, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM almapara ajireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETPUYECKHE oO0pa3bl ypaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITI0JIb30BATh MPOU3BOHYIO JIJISl UCCIIeOBaHUsS (YHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (PopMylion uim
rpadukom;



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

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPAIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
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 (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 MHOXeCTBO, OTepaIuy Hajl MHOKECTBaAaMHU 1
1 UX CBOMCTBA 01.09.2023
2 narpaMmbl Diiiepa-Benna 1
Huarp P 04.09.2023
[IpuMeHeHne TeopPEeTHKO-MHOKECTBEHHOTO
3 1
arrapara Jijisl peleHus 3a1a4 06.09.2023
PanmonansHbie yncna. OOBIKHOBEHHBIC U
4 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
. AAPODIL TIpOTL 08.09.2023
OecKOHEUYHbIE IEPUOANYECKUE APOOH
Parmmonansubie unciaa. OOBIKHOBEHHBIE U
5 JIECATUYHBIE APOOH, IIPOICHTHI, 1
ap p 09.09.2023
OecKOHEUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue apobeii u NPOIEHTOB IS
6 1
pelIeHrs MPUKIAIHbIX 3a7a4 11.09.2023
[Ipumenenue apobeii 1 IPOIEHTOB IS
7 1
pelieHus: NpUKIaAHbIX 3a7a4 13.09.2023
HeiicTBuTenbHble uncia. PanimoHaabHbIE U
8 1
UppalMOHAIILHBIE YKCIIa 15.09.2023
9 Apudmernueckue orneparuu ¢ 1
JIEACTBUTEILHBIMHI YUCIIAMHU 16.09.2023




10

Mopnynb AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMCTBA

18.09.2023

11

12

13

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OCHOBHBIE METO/IbI pEIICHUS LEIbIX U
JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LETbIX U

JIPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

20.09.2023

22.09.2023

23.09.2023

14

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
JIpOOHO-pallMOHANILHBIX YPaBHEHUHN U
HEPaBEHCTB

25.09.2023

15

MHOrowIieHsl OT OAHOW NEPEMEHHOM.
Jlenenue MHOrO4YJIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

27.09.2023

16

17

MHorousneHsl ¢ HensMi Kod(hGuiineHTamu.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

29.09.2023

30.09.2023

18

Pemrenne cucreM TMHENHBIX YpaBHEHUN

02.10.2023

19

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUMN.
Ompenenurens MaTPHUITHI 2X2, €70
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

04.10.2023

20

Ornpenenurens MaTPUII 2X2, €T0




IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

06.10.2023

21

22

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

07.10.2023

09.10.2023

23

Pemrenue npukiiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUI

11.10.2023

24

25

26

KonTponbHas padora: "PannonanbHble
ypaBHEHUsI 1 HepaBeHCTBA. CUCTEMBI
JMHENHBIX YypaBHEHUH"

OyHKIMS, CIOCOOBI 3aJaHUS (PYHKIIHH.
Bsaumno oOpaTHble GyHKITHH.
Komnozunus ¢pyHkimit

I'padux GpyHKIMU. DIeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIMN

13.10.2023

14.10.2023

16.10.2023

27

OO6macth ornpeesieHust © MHOXECTBO
3HaueHui pyHkuuu. Hynu pyHkumu.
[IpoMexyTkH 3HaK OCTOSTHCTBA

18.10.2023

28

29

30

YéErHble U HeYETHBIE PYHKIIUHU.
[lepuoanueckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKIIMM Ha IPOMEXKYTKE

Jluneiinas, KBaJpaTu4Has ¥ JIpoOHO-
TUHEWHas QYHKIUH

20.10.2023

21.10.2023

23.10.2023

31

DJIEeMEHTapHOE UCCIEOBAHUE U




MOCTpOeHHE TpaduKOB ITUX QYHKIHUN

25.10.2023

BHGMCHTapHOC HUCCICIOBAaHHUC U

32
MOCTpOEHHE TPadUKOB ITUX QYHKIHUN 27.10.2023
33 Crenens C LenbIM NIOKa3zareneM. bunom
Herotona 08.11.2023
34 CreneHb ¢ 1eTbIM MOKa3aTesneM. buaom
HrroTona 10.11.2023
CrenenHast GyHKIIUS C HATypaIbHBIM U
35 1eNbIM nokaszareneM. E€ cBoiicTBa u 11.11.2023
rpadux
36 KonTponbnas pabora: "Crenennas
¢dbynkus. E€ cBoiictBa u rpaduk” 13.11.2023
37 ApudmeTrueckuii KOpeHb HaTypaibHOU
CTETNEHHU U ero CBOMCTBA 15.11.2023
38 ApudmeTrueckuii KOpeHb HaTypaibHOU
CTETNEHHU U ero CBOMCTBA 17.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHIH,
39
coJiepKalluX CTENEeHU U KOPHU 18.11.2023
[TpeoOpa3oBaHUS YUCIIOBBIX BBIPAKCHHM,
40
coJiepKaluX CTENIeHU U KOPHU 20.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
41
coJiepKalluX CTENeHU U KOPHU 22.11.2023
UppatnmonansHele ypaBHeHUss. OCHOBHBIS
42 METO/IbI p?I_HCHI/ISI UppalMOHATEHBIX 94.11.2023
ypaBHEHUI
Hppaunonanbabie ypaBHeHUs. OCHOBHBIE
43 METO/Ibl PELIECHUS UPPALMOHAIBHBIX 95.11.2023

YpaBHEHUH




44

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUI

27.11.2023

45

46

47

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UPPaLMOHAIBHBIX YPaBHEHUI
PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPaLMOHAIBHBIX YPaBHEHUI

29.11.2023

01.12.2023

02.12.2023

48

49

50

PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT
HUPPAIMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH

Kak (yHKIIMH OOpaTHOI CTENICHH C
HATypaJIbHBIM TOKa3aTelIleM

CaoiicTBa u rpaduk KOpHs N-0if cTeneHn

KaK (pyHKIIMM 0OpaTHOM CTENEeHH ¢
HaTypaJbHBIM [TOKa3aTelleM

04.12.2023

06.12.2023

08.12.2023

51

KonTponbnas padora: "CsoiicTBa u rpaduk
KOpHs N-ol creneHu. MppanvoHanbHbIe
ypaBHeHus"

09.12.2023

52

53

54

CTeHeHB C paHI/IOHaJ'II)HI)IM IIoKa3arTcJIeM U
€€ CBOICTBA

Crenenb ¢ pallMOHAIBHBIM ITOKa3aTENEM U
€€ CBOICTBa

CTeHeHB C paHI/IOHaJ'II)HI)IM IIoKa3arTrcJIcM U
€€ CBOICTBa

11.12.2023

13.12.2023

15.12.2023

55

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

16.12.2023




Hcnonp3oBanue rpaduka QyHKIuM 1715

56
pelieHusl ypaBHCHU I 18.12.2023
57 Hcnons3oBanue rpaduka QyHKIUU s
pelieHus: ypaBHEeHU I 20.12.2023
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
58 METO/IbI p?’I_HGHI/Iﬂ MOKa3aTeIbHbBIX 99 12,2023
ypaBHCHUI
[Toka3zarenbHble ypaBHeHUS. OCHOBHBIC
59 METOJIbI pczmeHI/m MoKa3aTeIbHbIX 93,12 2023
ypaBHCHUI
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE
60 METOIBI pfjHIGHHSI [M0Ka3aTeJIbHBIX 95.12 2023
ypaBHCHUI
61 KonTponbhas padorta: "[lokazarensHast
¢ynkus. [lokasaTenbHble ypaBHeHUS" 27.12.2023
62 Jlorapudm uucna. ColicTBa Jorapudpma 10.01.2024
63 Jlorapudwm gucia. CpoiicTsa iorapupma 12.01.2024
64 Jlorapudwm yucna. CBoiicTa orapudpma 13.01.2024
65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(PMbI 15.01.2024
66 JlecATUYHBIC U HATypaJIbHBIC JIOTapH(MBI 17.01.2024
67 IIpeoOpa3oBaHue BBIpAKEHHIH,
coJiepKaIux JorapupmMbl 19.01.2024
68 [IpeoOpa3oBaHue BhIpaXKEHUH,




COZIep KALIHX JIOTapU(PMBI

20.01.2024

[IpeobOpazoBanue BhIpaXKEHUH,

69 CoJIeprKalIuX Jorapudmel 22.01.2024
70 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA
U rpaduk 24.01.2024
7 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA
u rpadux 26.01.2024
79 Hcnonb3oBanue rpaduka GyHKIMM 115
pelieHus: ypaBHEHU I 27.01.2024
73 Hcnonb3oBanue rpaduxa GQyHKIMM 115
pelieHus ypaBHEeHU N 29.01.2024
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE
74 METOBbI p?HIeHI/ISI JorapuPMUUECKUX 31.01.2024
ypaBHEHHHA
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
75 METOBbI p?HIeHI/ISI JorapuPMUUECKUX 02.02.2024
ypaBHEHHH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 METO/IbI ptimeHHﬂ JorapupMUUECKUX 03.02.2024
ypaBHEHHH
77 PaBHOCHIIbHBIE TTEPEXOIbI B PEILICHUH
Jorapu(pMHUUECKUX YpaBHEHUN 05.02.2024
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUIECKUX YpaBHEHUM 07.02.2024
79 KontponsHas pabdora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBaenus" 09.02.2024
80 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOIO apryMeHTa 10.02.2024




CuHyC, KOCUHYC, TAHT'€HC M KOTAHI'€HC

81

YHUCJIOBOT'O apryMeHTa 12.02.2024
82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOT'O apryMEeHTa 14.02.2024
83 ApKcUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOT'O apryMeHTa 16.02.2024

Tpuronomerpuveckast OKpy>KHOCTb,
84 onpenenftHHe TPUTOHOMETPUYECKUX 17.02.2024

(bYHKIHMIA YMCIIOBOTO apryMeHTa

Tpuronomerpuieckast OKpy>KHOCTb,
85 onpenenueHHe TPUTOHOMETPHUUYECKHIX 19.02.2024

(GyHKIWH 9MCIOBOTO apryMEHTa
86 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 91.02.2024
87 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 24.02.2024
88 OCHOBHBIE TPUTOHOMETPUIECKHE (HPOPMYITHI 96.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 98.02.2024
90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 01.03.2024
01 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIpAKEHU N 02.03.2024
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 04.03.2024
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpQKEHU I 06.03.2024




94

Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU

09.03.2024
95 P i
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHCHUI 11.03.2024
96 P 7
eLICHIE TPUIOHOMETPUYECKUX YPaBHEHHI 13.03.2024
97 P i
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHEHUI 15.03.2024
98 P 7
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHEHUI 16.03.2024
99 P 7
CILICHIE TPUIOHOMETPUUCCKUX YPaBHEHHIA 18.03.2024
100 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN
20.03.2024
KonTponbHas pabora:
101 "T
PUTOHOMETPUYCCKHUE Bmpamemfa u 22.03.2024
TPUTOHOMETPHUYECCKUE YPABHCHUS
[MTocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
102 . M
nocneL[OBaTenLHvOCTeI/I eTon 01.04.2024
MaTeMaTHYeCKON MHIYKITUH
MOHOTOHHBIE U OTpaHUYCHHBIC
103 N
nocieaoBarenbHocTH. Mcropust aHanmm3a 03.04.2024
0ECKOHEUHO MaJIbIX
104 A
pudMeTHUecKas mporpeccus 05.04.2024
105 r
€OMETPHYECKast IPOrPEeCCHsI 06.04.2024
106 beckoneuHo yObIBarolasi reOMeTpUIecKas




nporpeccust

08.04.2024

CyMMa GeckoHEeYHO YOBIBarome

107 reOMETPUUECKOI MPOrpeccuu 10.04.2024
108 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. Dopmyiia CI0KHBIX MPOIEHTOB 12.04.2024
109 JIMHENHBIN U HKCIIOHEHIMAIIBHBINA POCT.

Uucno e. Dopmyna CI0KHBIX MPOIEHTOB 13.04.2024
110 Hcnonb30BaHue MpOrpeccuu Ajs perieHus

peanbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa 15.04.2024
111 KonTponbHas pabora:

"[TocnenoBaTeIbHOCTH U IPOTPECCHH” 17.04.2024
112 HenpepbiBHBIE QYHKIINU U UX CBOICTBA 10.04.2024
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB

byHKIUH 20.04.2024
114 CBoiicTBa (yHKIMI HETIPEpPHIBHBIX HA

OTpe3Ke 22.04.2024
115 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA

OTpe3Ke 24.04.2024
116 MeTo HHTEpPBAJIOB JUISl pEILICHHS

HEPABEHCTB 26.04.2024
117 MeTo HHTEpPBAJIOB JUIsI pEILICHHS

HEPABEHCTB 27.04.2024
118 MeTto HHTEPBAJIOB JUTSI PEIICHHST

HEPaBEHCTB 29.04.2024
119 IIpuMeHeHne CBONCTB HENPEPBIBHBIX

GyHKUIMN 1715 pelieHus 3a1a4 03.05.2024
120 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX




(GyHKUIMN 1715 pelieHus 3a1a4 04.05.2024
121 [TepBas u BTOpasi MPOU3BOAHBIE PYHKIIMH 06.05.2024
122 Onpenenenue, reoOMETPUUECKUNA CMBICIT

MIPOU3BOTHOM 08.05.2024
123 Onpenenenue, GU3NIECKUN CMBICIT

IIPOU3BOIHOM 11.05.2024
124 VYpaBHEHHE KacaTeIbHOU K TpaduKy

byHKINN 13.05.2024
125 YpaBHEHHE KacaTeIbHOU K TpaduKy

byHKIIUN 15.05.2024
126 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH 17.05.2024
127 ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKINH 18.05.2024
128 [IpousBoHAs CyMMBI, TPOU3BEACHHUS,

YaCTHOTO M KOMITO3UIIUU (YHKITUI 20.05.2024
129 [Tpon3BotHAS CYMMBI, TPOU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 22.05.2024
130 [IpousBoiHAS CyMMBI, IPOU3BEACHHUSI,

YaCTHOTO M KOMITO3UIIUU ()YHKITUI 24.05.2024
131 KonTponbnas pabora: "[IpousBonnas” 25.05.2024
132 [ToBTOpenmEe, 0600IIEHNE, CHCTEMATH3 AL

3HaHui: "YpaBHeHUS" 27.05.2024
133 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIS

3HaHui: "Oynkun" 29.05.2024
134 HroroBast koHTpobHAs paboTa




31.05.2024

135 HToroBast KOHTpOJIbHAs paboTa 1 1 01.06.2024
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HAHUH 03.06.2024
OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

01.09.2023

04.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

06.09.2023

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne nNpon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIUHU HAa OTpe3Ke

08.09.2023

09.09.2023

11.09.2023

13.09.2023

Haxoxnenue HanOOJIbIIETO U




HaVMEHBILIET0 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

15.09.2023

10

11

Haxoxxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GYHKIIUY Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GyHKIMHU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIIMU Ha OTpE3Ke

16.09.2023

18.09.2023

20.09.2023

12

Haxoxxnenne HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKLUHU Ha OTpe3Ke

22.09.2023

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

23.09.2023

14

15

16

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJICHUS HAaUTY4YlIEro pelieHus B
MPUKJIaAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM 1S
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro GopMyJIoN WiIH
rpaduxom

[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyIIoN WITH
rpadpukom

25.09.2023

27.09.2023

29.09.2023




17 Komnosunus ¢pyHkuumit 30.09.2023
18 Komnosunus ¢pyHkuumit 02.10.2023
19 Kommozurust ¢hyHKImii 04.10.2023
20 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha

KOOPJIMHATHOM TIJIOCKOCTH 06.10.2023
21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha

KOOPJAMHATHOM TIJIOCKOCTH 07.10.2023
99 KoHnTtponbHas padora: "UcciaenoBanue

(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON" 09.10.2023
93 [IepBooOpa3Hasi, OCHOBHOE CBOWCTBO

NepBOOOPA3HBIX 11.10.2023
24 [TepBooOpasubie AeMeHTapHBIX (YHKIIUN.

[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX 13.10.2023
o5 [TepBooOpazHble rIeMEHTAPHBIX (QYHKIHH.

[TpaBuia HaX0XKJIEHHS IEPBOOOPA3HBIX 14.10.2023
26 Huterpai. I'eoMmeTpuyeckuii CMbICT

MHTETpaa 16.10.2023
97 Brruucnenue onpeaenéHHOro HHTErpaia

no popmyne Herotona-Jleitonuma 18.10.2023
98 Brruucnenue onpeaenéHHOro HHTErpaia

o popmyne Herotona-JlelioHuma 20.10.2023
29 [TpuMeHeHne MHTETpaIa ISl HAXOXKICHUS

TJIOMIAJEH TUIOCKUX (puUTyp 21.10.2023
30 [IpumeneHne uHTErpaia 1 HaXOXKIACHUS

00BEMOB TEOMETPUUECKHIX TETT 23.10.2023




[Tpumeps! pemennii muddepeHraITbHbIX

31 ypaBHEHUU 25.10.2023
32 [Tpumeps! pemenunii muddepeHaITbHbIX
ypaBHEHUH 27.10.2023
Marematuueckoe MOJEIUPOBAHHE
33 PeaNbHBIX MPOIIECCOB C MTOMOIIBIO 08.11.2023
muddepeHIMaTbHBIX ypaBHEHUI
34 KoHntpoinbnas padota: "[lepBoobpaszHas u
uHTerpan" 10.11.2023
35 TpuronomeTrpudeckue QyHKITHH, UX
CBOICTBA U TpaduKH 11.11.2023
36 Tpuronomerpuyeckue GyHKIHH, UX
CBOMCTBA U rpauKH 13.11.2023
37 TpuronomeTpudeckue QyHKITHH, UX
CBOWCTBA U rpaduKu 15.11.2023
38 TpuronomeTpudeckue QyHKITHH, UX
CBOMCTBA U Tpaduku 17.11.2023
39 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U rpaduKu 18.11.2023
OT160p KOpHEH TPUTOHOMETPUUECKHIX
40 YpaBHEHUH C TOMOIIBIO 20.11.2023
TPUTOHOMETPHYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX
41 YPaBHEHUH C IOMOIIBIO 99 11.2023
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX
42 ypaBHEHUH C TTIOMOIIBIO 94.11.2023

TPUTOHOMETPUYECKON OKPYKHOCTH




OT060p KOpHEN TPUTOHOMETPUUECKHUX

43 aBHEHUI C MOMOIIBIO

z;)HFOHOMeTquCCKH;ﬁ OKPYKHOCTH 25.11.2023
44 Pewienne TpuroHOMeTpU4ECKUX

HEPaBEHCTB 27.11.2023
45 Penrenue TpuroHOMETpHUYECKUX

HEPaBEHCTB 29.11.2023
46 Penienne TpUroHOMETPHUUECKUX

HEPaBEHCTB 01.12.2023
47 Pemienne TpuroHOMeTpU4YECKNUX

HEPABEHCTB 02.12.2023

KoHntponbHas pabora: "I 'paduku
48 TPUTOHOMETPHUUECKUX (PYHKIIMA.

TII))HFOHOMeTI;WIGCKMe ina]?eHCTBa" 04.12.2023
49 OCHOBHBIE METO/IbI pEIlICHUS

MIOKAa3aTeIbHBIX HEPABEHCTB 06.12.2023
50 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 08.12.2023
51 OCHOBHBIE METO/IbI pEIlICHUS

MOKa3aTeIbHBIX HEPABEHCTB 09.12.2023
59 OCHOBHBIE METO/IbI pEILICHUS

MOKa3aTeIbHbIX HEPABEHCTB 11.12.2023
53 OCHOBHBIEC METO/IBI PEIICHUS

norapu(pMUIECKIX HEPABEHCTB 13.12.2023
54 OCHOBHBIE METO/IbI pEIICHUS

JorapupMHUUECKUX HEPABEHCTB 15.12.2023
55 OCHOBHBIE METO/IbI pEIICHUS

norapupMHUECKUX HEPABEHCTB 16.12.2023




OCHOBHBIC MCTOJbI pCHICHUSA

%6 Jorapu(pMHUUECKIX HEPABEHCTB 18.12.2023
57 OCHOBHBIE METO/IbI pEIICHUS

UPPALMOHATIbHBIX HEPABEHCTB 20.12.2023
58 OCHOBHBIEC METO/IbI PEIICHUS

HUPpALMOHATILHBIX HEPABEHCTB 22.12.2023
59 OCHOBHBIEC METO/IbI PEIICHUS

HUPpALMOHATIBLHBIX HEPABCHCTB 23.12.2023
60 OCHOBHBIEC METO/IbI PEIICHUS

UpPpaLMOHATIbHBIX HEPABEHCTB 25.12.2023
61 ['paduueckue MeTo b1 peH_IeI;II/I}I

UPPALMOHATIBHBIX YPaBHEHHIA 27.12.2023
62 I'paduaeckue MeTo b1 pemefvms[

UPpaLMOHATILHBIX YPAaBHEHHM 10.01.2024
63 I'paduaeckne MeTOBI pemeHHs

MOKa3aTeJIbHBIX YPaBHEHUMA 12.01.2024
64 I'paduueckue MeTOIbI pelIeHus

MIOKa3aTeIbHBIX HEPABEHCTB 13.01.2024
65 I'paduaeckne MeTOBI pemeHHs

norapu(MUIECKUX YpaBHEHUN 15.01.2024
66 I'paduueckue MeTo bl pereHus

norapu(MUIECKIX HEPABEHCTB 17.01.2024
67 I'paduueckue MeTo bl peneHus

JorapupMHUUECKUX HEPABEHCTB 19.01.2024

['padrueckue METO B! peIIeHUS
68 HOKa3aTenULHLIX 1 JorapuhMUUECKUX 90.01.2024

ypaBHEHHA
69 ['padpuaeckue MeToIbI pemIeHUst




MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH

22.01.2024

70

71

72

I'paduueckue MeToBI pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
HEPABCHCTB

['padmyeckue METOABI peLIeHHs
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPaBEHCTB

KoHnTtpoinbHas padora: "UppanuoHaibHbIe,

MoKa3aTeNbHbIe U TorapuMuueckue
HepaBeHCTBA"

24.01.2024

26.01.2024

27.01.2024

73

KommnekcHeie uncna. AnreOpanueckas u
TPUTOHOMETpUYEcKasi pOpMBbI 3aIHCH
KOMIIJIEKCHOT'O YHCIIa

29.01.2024

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

31.01.2024

75

76

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

02.02.2024

03.02.2024

77

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

05.02.2024

78

79

N306paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOT'O YHCIIa

07.02.2024

09.02.2024

80

®opmyna Myaspa. KopHu N-oii ctenenun




N3 KOMIIJICKCHOI'O YHuCJjia

10.02.2024

HpI/IMeHCHI/IC KOMIIJICKCHBIX YUCCII AJIA

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX 12.02.2024

3a1a4
82 KoHnTtposnbHas pabora: "KomMruiekcHbie

gucna" 14.02.2024
83 HarypanbHble U menbie yrcia 16.02.2024
84 Harypasnbnbie u 1iesnsie yucia 17.02.2024
85 [IpuMeHeHue MPU3HAKOB ACITUMOCTH

LEJIBIX YUCEI 19.02.2024
86 [TpumeHeHHe TPU3HAKOB JICTUMOCTH

IIEJTBIX YHCeT 21.02.2024
87 [TpumeHeHre TPU3HAKOB JICTUMOCTH

nenbix yncen: HOJ[ m HOK 24.02.2024
88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH

nensix uncen: HO u HOK 26.02.2024
89 [TpumeHeHre TPU3HAKOB JICTUMOCTH

HEJIBIX YHCEII; OCTATKH 110 MOJIYITIO 28.02.2024
90 [IpumeHeHne MPU3HAKOB AETUMOCTH

HEJIBIX YHCEJI: OCTATKH 110 MOJTYITIO 01.03.2024

[IpumeHeHne MPU3HAKOB AETUMOCTH
91 HENBIX YUCEIl: anropuT™ EBKnaa s 02.03.2024

pelleHus 3314 B [IEJIbIX YHCIax
92 KonTtponbnas padorta: "Teopust menbix

gucen" 04.03.2024
93 Cucrtema ¥ COBOKYITHOCTh YPaBHCHHIA.




PaBHOCHUIIBHEIC CHCTEMBI M CICTEMEI-
CJIICACTBUA

06.03.2024

94

95

96

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH palliOHaIbHBIX
ypaBHEHUI

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H

COBOKYITHOCTEH MPPALMOHATbHBIX
YpaBHEHUN

09.03.2024

11.03.2024

13.03.2024

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKa3aTeIbHBIX
yYpaBHEHUHU

15.03.2024

98

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

16.03.2024

99

100

101

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUecKux
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

[IpumeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
YKU3HU, UHTEPIIPETALUs OJy4YEHHBIX
pe3yJIbTaToB

18.03.2024

20.03.2024

22.03.2024




102

103

104

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTHYeCKUX 3aja4 U 3aa4 u3
pa3anyYHbIX 00JacTel HayKH U peasibHOM
YKU3HU, MHTEPIIPETaLUs OTy4YEeHHBIX
pe3yJbTaTOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3a7a4 U 3aa4 u3
pa3IN4YHbIX 00JacTel HayKH U pealbHON
JKU3HU, MHTEPIIPETALUs OTy4YEeHHBIX
pe3yIbTaTOB

KonTpoabHas padora: "Cucremsl
palMOHAIILHBIX, UPPAIIMOHATBHBIX
MOKa3aTeJIbHBIX U JIOTapU(PMUICCKUX
ypaBHeHHH"

01.04.2024

03.04.2024

05.04.2024

105

PanunonaneHbIE ypaBHEHHS C
rapameTpamu

06.04.2024

106

107

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanyonanbHbBIE CUCTEMBI C napameTpaMmu

08.04.2024

10.04.2024

108

WppanmonanbHble ypaBHEHUS,
HEPABEHCTBA ¢ TapaMeTPaMHU

12.04.2024

109

110

HppannoHnaibHble CUCTEMBI C
napaMeTpamu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

13.04.2024

15.04.2024

111

[TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

17.04.2024




112

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C IApaMeTpaMu

19.04.2024

113

114

Jlorapudmuueckre CUCTEMBI C
napameTpamu
TpuroHoMeTpuvecKue ypaBHEHHs C
napaMeTpamu

20.04.2024

22.04.2024

115

TpuroHomeTpuuecKrue HEPABEHCTBA C
napaMeTpamu

24.04.2024

116

117

118

119

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJICIICH peaTbHbIX
CUTyalMil C MIOMOUIbIO YPABHEHUH C
napameTpamMu

[Toctpoenue u uccienoBanme
MaTEMAaTUYECKUX MOJENIEN PeaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM YPABHEHUM
C rmapaMeTpaMu

IToctpoenune u ucciegoBaHue
MaTEeMaTUYECKUX MOJIENIEH peatbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM YPaBHEHUN
C mapameTpamu

26.04.2024

27.04.2024

29.04.2024

03.05.2024

120

KonTponbhas pabota: "3anauu ¢
napaMmerpamu’

04.05.2024

121

122

[ToBTOpenwme, 0600IIEHNE,
cucTeMaTu3anus 3HaHui: "YpaBHeHHs"
[ToBTOpeHnue, 06001ICHNE,
cucTemMarusanus 3HaHuil: "YpaBHenus"

06.05.2024

08.05.2024




123

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHHUSI.
Cucrembl ypaBHEHUI"

11.05.2024

124

125

126

[ToBTOpeHnue, 06001ICHNE,
cucreMarusaius 3Hanuii: "HepaBencrpa"
[ToBTOpEHmE, 0600IICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

11.05.2024

13.05.2024

13.05.2024

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlpousBogHas u
e€ npumeHeHue"

15.05.2024

128

129

130

[ToBTOpEHHE, 0000IICHUE,
cucremarusanus 3HaHui: "[IponsBogHas u
e€ npuMeHeHue"

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuit: "[IpousBogHas u
e€ npuMeHeHue"

[ToBTOpenue, o6odIIEHNE,
cucTemaruzanus 3HaHuit: "MHTerpan u ero
npuMeHeHue"

15.05.2024

17.05.2024

17.05.2024

131

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

18.05.2024

132

133

[ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

18.05.2024

20.05.2024

134

Hrorosast koHTpOIBHAs paboTa

20.05.2024




135 Hrorosast KoHTpoOJIbHAS paboTa 1 1 24.05.2024
136 [ToBTOpEHME, 0606meHI/UIe, 1 94.05.2024
CHUCTEMAaTH3AIMs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Havasia MaTemMaTuueckoro anaiausa, 10 kimace/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0111ecTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

AnreOpa u Hadana maTemaTudeckoro anainusa 10 kimacc/Meroguueckue
pexomenaanuu 1 /Ilorano M.K., llleBkun A.B., AkiiionepHoe 00IIECTBO
"UznarennctBo "[IpocBenienue"”

AnreOpa u Hauana MmaTematudeckoro ananusa 11 kmacc/Meroanueckue
pexomenaaruu s /IloranoB M.K., IlleBkun A.B., AkiiionepHo€e 00IIECTBO

"UznarensctBo "[IpocBenienne”

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://school-collection.edu.ru

http://www.math.ru

http://teacher.ru

http://teacher.fio.ru



https://math-ege.sdamgia.ru
http://alexlarin.net
http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

http://www.fipi.ru/



http://www.fipi.ru/
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