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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 MBILIJIEHUE.

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
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



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 MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yuciia U BBIYMCICHUS» 3aBepLIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€OSI MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MPPAIMOHATIBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IWHCTBE MATEeMATUKH KaK HayKH W €€ pojH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHs, MOCKOJIbKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, 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 HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHHE YMEHUIA
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyiaraetT 3(PQGeKTUBHbIE HUHCTPYMEHTHI JUIsl pEIIEHUsT MNPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaia. M3yuenue creneHHou,
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, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTebHON JIMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOT Ui,

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpeAeNnsaTh MX HauOONbIIME W HaUMEHbIIHE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U ucKyccTBe. OOyuaromuecs: y3HaIT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET 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 MaTeMAaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomMy BakHO HaTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHHSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 ammapara anreOpsl U
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIeHUH  peajbHBbIX  MPAKTUYECKUX  337ay  oOyyaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUEeHHsI BCceX TeM yueOHOTo Kypca «AnreOpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 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 NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

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

Crenenp ¢ uenbiM mnokaszareniemM. bunoMm Herootona. HMcnonbs3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIICM.

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOYJIEH c OCTaTKOM. Teopemabesy. MHorouneHbl c
nensiMukodpounmrenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHoBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUSI MOKA3aTEIbHBIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHOMeTpUYECKUX YpaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PelleHne NpUKIAaIHBIX 33a/ad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3M4yHbIX o0JiacTell HayKu U peaibHOU
KU3HU.

DyHKIUHN U TPAPUKH

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

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHH pyHkumu. Hymu QyHkoum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

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

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

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

@DYHKIMOHAIBHBIE 3aBUCMMOCTH B pEAlIbHBIX IIpoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
IpoueHTOB. Mcnonb30BaHWE MPOrpeccHy Uil  PELICHHs] peajbHbIX —3a4ad
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIUN (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEeMaTHUYECKOro OOBEKTa, CIEACTBHE,
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. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmynaMyaBpa. Kopau  n-olicteneHumzkoMIuiekcHorouucia.l I[pumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3ATEIbHBIX 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 PE3YyJIbTaTOB.

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.

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJION WU TpaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBunanaxoxaeHusnepBoOOpa3HBIX.

HNuterpan. I'eomeTpuyeckuiicMpICIMHTErpata. Berauciaenre onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHrne MHTErpaja s HaXOXKJIEHUS IUIOIafel MiIockux ¢Guryp 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 " HAYAJIA 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  WIE€HA  POCCHUHCKOr0  OOIIecTBa,  MPEJACTABICHUE 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) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM I'pakTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEILHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
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
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMS 17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUHU TPOBOJIMMOTO aHAIM3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA KCIEPUMEHT, UCCIIETOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTa, SBIICHHS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IIPOIECCa, a TAaKXKE BBIJIBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U JIJIA PELICHUA 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpUpOBaTh WH(OpPMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

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

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNmNoBbIX Gopmax paboThl (00CykaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TIPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]a4 U NPEACTABICHUS TaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

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

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(pPUIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U ONPEACIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU 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 TPUTOHOMETpUYECKUEe (HOPMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YHKIMHA, TpapuK QYHKIHUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: YETHBIE W HEUYETHblE (DYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMUA C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJIHO OMNEPHUPOBATH MOHATHSIMU: apuPMETHUEecKass M TeoOMETpUYecKas
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
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEpPUPOBATH MMOHATUSAMH: HENpPEpPbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSIMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy o0ydyenuss B11 kJacceoOy4aromuics TMOMYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAITA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp palMOHaJbHbIE, MppalrOHaJIbHbIE, IIOKa3aTesbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIMPOBATh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIUMU (PYHKIIUNA C TOMOIIBIO DJIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh (GYHKIUU JI1 MOJEIUPOBAHUS U UCCIEIOBAHUSI PealbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXJCHUS HAWIY4YlIEero pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh NEepBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIUA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIAAHbIE 3a7a4d, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOX€ECTBO 1€MCTBUTENBHBIX
yucesl. MHOTOUJICHBI.
PaIII/IOHaJH)HI)IG YPaBHCHHA U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH

Oynkuuy U rpapuku. CreneHHas
(GyHKLUSA C LeNbIM [T0Ka3aTeleM
Apudmernueckuil KOpeHb N-oi
CTEIICHHU.
HppanmoHanbHbleypaBHEHHUS

KoanuecTrBouacos

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

[TokazarenpHaspyHKIIMS.
[Toka3arenbHbIEypaBHEHHUS

JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpUroHOMETPUYECKUEBBIPAKEHHS
U YpaBHEHUS

10

18

22

ITocenoBaTebHOCTH U
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
[IpousBoaHas

10

20

[ToBTOpenue, 06001ICHNE,
CUCTEMAaTHU3alUI3HAHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11 KJIACC

N HauMenoBanuepas1e1os 1 KounuecrBouyacos JJIeKTPOHHBIE
n/n TEMIIPOrpaMMBbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1
TIOMOIIIBIO TIPOU3BOTHON
2 [TepBoOOpa3Hast u HHTETpAI 12 1
['padyiky TPUTOHOMETPHUYECKHIX
3 byukuii. TpuroHomerpuueckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MoKa3aTeyIibHbIE U 24 1
Jorapu(pMHUECKUEC HEPABEHCTBA
5 KomMrnekcHpieuuncia 10
6 HatypanbHble u 1ienbieuncia 10
CucTtembl paluoOHAIbHBIX,
; UppaIMOHAITBLHBIX 12 1
NoKa3aTeIbHbIX U
JOTapU(PpMHUECKUX YPaBHEHUMN
8 3amaum ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHwme, O606IJ_IGHE/IC, 16 9
CUCTeMaTH3aIMI3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoandecTBouacosB
Jdarauszyue J1eKTPOHHBbIeNU(PPOBHICOOPA30BATETBHBI
n/  Temaypoka Bcee KonTpoabHubiepa
HUSA epecypchbl
n ro 00THI
MHO0XecTBO, OIlepaliy HaJ MHOKECTBAMU
1 5 pattuH Han 1 04.09.2023
1 UX CBOWCTBA
2 HuarpammbiDitiepa-Benna 1 05.09.2023
[IpuMmeHeHnEe TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 07.09.2023
amnmapara Jis pelieHus 3a1a4
Pammonansasie uncina. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 07.09.2023
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
Parnonansasle uricia. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 11.09.2023
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
[IpuMmenenne apoOeil ¥ MPOLEHTOB IS
6 P AP pott s 1 12.09.2023
pelIeHHS TPHUKIIAIHBIX 33124
I[TpuMmenenne npoOeii v IPOLEHTOB I
7 P AP pott s 1 14.09.2023
peIIeHUS TPUKIIATHBIX 33124
elCTBUTENBHBIE YKCA. ParMoHAIBHBIE U
g t 1 14.09.2023
UppaIMOHATBLHBIC YHCIIa
ApudmMmernyeckre orepanuu ¢
9 puc patl 1 18.09.2023
IENCTBUTEIBHBIMA YUCIAMHU
Monayie IeHCTBUTEIIFHOTO YHCIIa U €T0
10 AV A 1 19.09.2023
CBOIICTBA
11 [TpuGnuxEHHbBIE BEIYMCIECHUS, TPaBHUIIA 1 21.09.2023




OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

12

13

14

OcHOBHBIE MCTOJbI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HCPAaBCHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
JIPOOHO-PAIMOHAIIBHBIX YPABHEHUI U
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHS LEIBIX U
JIPOOHO-PAIMOHAIIBHBIX YPABHEHUI U
HEPABCHCTB

21.09.2023

25.09.2023

26.09.2023

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUI€Ha Ha MHOTOUJIEH C
ocratkoM. Teopemabesy

28.09.2023

16

17

MHoOrouseHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

PemenunecucreMamHEHbIXypaBHEHUM

28.09.2023

02.10.2023

18

19

20

21

PemrennecncreMIIMHEMHBIX ypaBHEHU I

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHU.

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHHE €r0 3HaYCHUS

[Ipumenenue onpenenuTens sl pelieHns
CUCTEMBI JINHEWHBIX YPAaBHEHUI

03.10.2023

05.10.2023

05.10.2023

09.10.2023

22

Pemenre mpukiIagHbIX 337124 C ITOMOIIBIO

10.10.2023




CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

24

Pemrenne IMPUKJIAAHBIX 3a1a4 C IOMOIIbIO

CUCTEMBI JINHEWHBIX YPABHEHUI

KoHntposbHas padota: "PanronanbHbie
yYpaBHEHHUS U HEPABEHCTBA.
CucreMblIMHEMHBIXYpaBHEHU "

12.10.2023

12.10.2023

25

ODyHKIMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumuo obpaTHbIe HYHKITUH.
KomnozunusdyHkimit

16.10.2023

26

27

28

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINUN
OO6nacTh onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[IpomexyTku 3HaK OCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckne GyHKIUY.
[TpomMeKyTKMMOHOTOHHOCTU(YHKIIUN

17.10.2023

19.10.2023

19.10.2023

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnrsiree 1 HanMeHbIIIee 3HAYCHUE
(GYHKIINHY Ha IPOMEKYTKE

23.10.2023

30

31

32

Jluneiinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

DNEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

24.10.2023

26.10.2023

26.10.2023

33

CreneHn ¢ LIETBLIM ITIOKa3aTeneM. buaom
Hrrotona

06.11.2023




Crernens ¢ LICJIBIM OKa3aTeneM. buaom

34 07.11.2023
HeroTona
Crenennasi GyHKIHUS C HATYPaJIbHBIM H

35 LeNbIM NoKa3aTesieM. E€cBolicTBa 09.11.2023
rpaduk

36 KOHTpOJ‘IBHa...}I pa6“0Ta: "Crenennas 09.11.2023
¢byukuus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuit f(OpeHL HaTypalbHOI 13.11.2023
CTEIIEHU U ero CBOMCTBa

38 Apudmernaeckuit UKOpeHI, HaTypaJIbHOMH 14.11.2023
CTETICHU M €ro CBOIMCTBA

39 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, 16.11.2023
COJIepKAaIUX CTETIEH! U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH, 16.11.2023
COJIepKAIMX CTETIEHN U KOPHU

41 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH, 90.11.2023
COJIepIKAIINX CTETIEHN U KOPHU
HppaunonanbHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX 21.11.2023
ypaBHEHUU
Wppanmonansuslie ypaBHeHus1. OCHOBHbIE

43 METO/Ibl PEIIEHUST UPPALMOHATIBHBIX 23.11.2023
YpaBHEHUNU
WppaunonaneHbie ypaBHeHNs. OCHOBHBIE

44 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX 23.11.2023
ypaBHEHUN

45 PaBHOCHIIBHBIE TEPEXObI B PEILICHUH 97 11.2023

UPpALMOHATILHBIX YPaBHEHHM




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 s 28.11.2023
UppalMOHATIBHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B IzemeHI/m 30.11.2023
VPPALMOHATIbHBIX YPABHEHUM

48 PaBHOCHIIBHBIE ITEPEXO/bI B IzeIHeHI/II/I 30.11.2023
UppalMOHATIBLHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

49 KaK (yHKIIMH OOpaTHOW CTETNICHHU C 04.12.2023
HaTypaJbHbIM I10Ka3aTelleM
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

50 KaK QyHKIIMH OOpaTHOW CTETICHH C 05.12.2023
HaTypaJIbHbIM I10Ka3aTeseM
KonrponbHas pabora: "CoiicTBa u

51 rpaduk KOpHs N-Oi CTETNEHHU. 07.12.2023
WppaunonanbupieypaBHeHUS "

59 C“Tenelvﬂ, C PallMOHAJILHBIM ITOKA3aTeIeM U 07.12.2023
e€ CBOMCTBa

53 C:F@HGI:II) C pallMOHAJILHBIM [TOKA3aTeIeM U 11.12.2023
e€ cBolicTBa

54 C:Fel'IeI;II) C pallMOHAJILHBIM MTOKa3aTeleM U 12.12.2023
e€ cBolicTBa

55 [Toxa3zatenbHast GpyHKIMS, €€ cBOIiCTBA U 14.12.2023
rpadux
Hcnons3oBanue rpadpuka QyHKIUN A5

56 . 14.12.2023
pelieHns ypaBHEeHU!

57 Hcnonb3oBanue rpav(bmca byHKIMN 1715 18.12.2023
pelIeHus ypaBHEHHH

58 [TokazarenbHblie ypaBHeHUs. OCHOBHbIE 19.12.2023




MCTO/bI pCHICHUA ITOKA3aTCIIbHBIX

ypaBHEHU M
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1 21.12.2023
ypaBHEHUI
[TokazarenbHble ypaBHeHH. OCHOBHBIC

60 METO/Ibl PEIICHHSI ITOKA3aTeIbHbIX 1 21.12.2023
ypaBHEHU I

61 KonrponbHas padora: "[Toka3arenbHast 1 95 12 2023
¢ynkuus. [TokazarenbHbie ypaBHeHUs"

62 Jlorapudmuucna. CporicTBanorapupma 1 26.12.2023

63 Jlorapudmuucna. CpoiictBanorapupma 1 28.12.2023

64 Jlorapudmuncia. CoricTBanorapupma 1 28.12.2023

65 JlecaTuunble U HaTypaJlbHbIETOrapu(pMbl 1 08.01.2024

66 JlecsiTuuHble U HATYpaJlbHbIEIOTapU(MBI 1 09.01.2024

67 [TpeoOpazoBaHuEBbIpAKEHUT, 1 11.01.2024
CoJIepKaIXJIOTapumbl

68 [TpeoOpazoBaHUEBBIpAKEHUT, 1 11.01.2024
COJIepIKaTUXIIOTapHPMBI

69 [Tpeobpa3zoBaHrEeBbIpaXKEHUH, 1 15.01.2024
COJIepKAIIMXIIOTapru (P MBI

70 Jlorapudmmueckas GyHKIUs, €€ CBONCTBA 1 16.01.2024
U rpaduk

71 Jlorapudmmueckas GyHKIuUs, €€ CBOHCTBA 1 18.01.2024
u rpaduk

79 Hcnons3oBanue rpaduka GyHKIIUN 115 1 18.01.2024

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

73 . 22.01.2024
peleHus: ypaBHEeHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI peIIeHUs Torapu(HMUIECKUX 23.01.2024
ypaBHEHUI
Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUUIECKUX 25.01.2024
ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUUIECKUX 25.01.2024
YpaBHEHUN

77 PaBHOCHITBHBIE TIEPEXO/IBI B prIeHI/II/I 99.01.2024
norapu(pMUUECKUX ypaBHEHHHA

78 PaBHOCHITBHBIE TIEPEXOIBI B prIeHI/II/I 30.01.2024
norapu(MUUECKUX YpaBHEHUN

79 KonTponbnas pabota: "Jlorapupmuyeckas 01.02.2024
dbyukmus. Jlorapugmudeckre ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC 01.02.2024
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHTEHC M KOTAaHTEHC 05.02.2024
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC 06.02.2024
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHTEHC 08.02.2024
YHCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

84 ompeieJIeHue TPUTOHOMETPUUECKIX 08.02.2024

(GyHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1 12.02.2024
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBICTPUTOHOMETPUUYECKUE(HOPMYIIBI 1 13.02.2024

87 OCHOBHBIETPUTOHOMETPHUECKUEDOPMYITBI 1 15.02.2024

88 OCHOBHBICTPUTOHOMETPUUYECKUE(HOPMYIIBI 1 15.02.2024

89 OCHOBHBICTPUTOHOMETPUUYECKUE(HOPMYIIBI 1 19.02.2024

90 Hp€0613a3OBaHI/IeTpI/IFOHOMeTpI/I‘IeCKI/IXBHp 1 90.02.2024
AKEeHUH

01 HpeoGli)a3OBaHHeTpHFOHOMeTqueCKHXBLIp 1 92 02.2024
AKEeHUH

92 HpeoGli)a3OBaHHeTpHFOHOMeTqueCKHXBLIp 1 99 02.2024
aKEeHUH

93 Hpeo6]i)a3OBaHHeTpI/IFOHOMeTpI/IquKI/IxBmp 1 96.02.2024
aKEeHUH

94 PemennerpuronomeTpuyecKMXypaBHEHUN 1 27.02.2024

95 PemennerpuronomeTpuyecKMXypaBHEHUN 1 29.02.2024

96 PemennerpuronomeTpuyecKuXypaBHEHUM 1 29.02.2024

97 PemenneTpuronomMeTpuyeCKMXypaBHEHUI 1 04.03.2024

98 PemennerpuronomeTpuyecKuxXypaBHEHHUH 1 05.03.2024

99 PemenneTpuronomMeTpuyeCKMXypaBHEHUI 1 07.03.2024

100  PemeHHMETPUTOHOMETPUICCKUXYPABHEHUI 1 07.03.2024
KonTtponbhas pabora:

101  "TpuroHomeTpHuYECKHE BBIPAXKECHUS U 1 11.03.2024
TPUTOHOMETPUYECKHUE ypaBHEHNUA"

102 [TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS 1 12.03.2024

nocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEBIE U OIrpaHUYCHHBIC

103  mocnenoBatenbHOCTH. McTOpus aHanmn3a 14.03.2024
0OECKOHEYHO MaJIbIX

104 = Apudmerndeckasmporpeccus 14.03.2024

105 T'eomerpudeckasmporpeccus 18.03.2024

106 beckoHeYHOYOBIBAIOIIASTEOMETPHYECKASIIT 10.03.2024
porpeccus

107 Cymma 6€CKOH6:{HO yObIBarouiei 91.03.2024
TreOMETPHUYUCCKOM MPOrPECcCUn

108 JIMHEWHBIN ¥ SKCIIOHEHIIMATIBHBIN POCT. 91.03.2024
Yucno e. DopMyra CI0KHBIX POLUEHTOB

109 JIuHeNHBIN M SKCIIOHEHIMATIBHBIN POCT. 01.04.2024
Yucno e. DopMyia CI0XKHBIX IPOLIEHTOB

110 Hcnonp3oBaHne MPOrpeccuu Uil peuIeHUs 02.04.2024
peabHBIX 33aJa4 MPUKJIaJHOTO XapaKTepa

111 'I'<OHTpOJ'II>Ha$I pabora: ) 04.04.2024

[TocnenoBaTeTbHOCTH U TIPOTPECCHH

112  HenpepbIBHBIE QYHKIIUU U UX CBOMCTBA 04.04.2024

113 Touka pitszBa. AcUMNTOTHI Tpa@KOB 08.04.2024
byHKIMMA

114 CaoiicTBa (hyHKIMI HEMPEPHIBHBIX HA 09.04.2024
OTpe3Ke

115 CBoiicTBa (hyHKIMH HEMPEPHIBHBIX HA 11.04.2024
oTpe3Ke

116 Metox HHTEPBAIIOB LTSI PEIICHHS 11.04.2024

HEPaBEHCTB




MCTO[[ HUHTCPBAJIOB JIA pCIICHUS

117 15.04.2024
HEPaBEHCTB

118 MeTtoa HHTEpBAIOB JJIsl pEIICHUS 16.04.2024
HEPaBEHCTB

119 HpHMeHieHHe CBOMCTB HETIPEPHIBHBIX 18.04.2024
(GYHKIMIA 1715 pereHus 3a1a4d

120 HpI/IMerHI/IG CBOMCTB HETIPEPHIBHBIX 18.04.2024
(GYHKIMIA 1715 pereHus 3a1a4

121  TlepBas u BTOpas NpOU3BOIHBIC PYHKIUU 22.04.2024

1pp ~ Onpenenmerme, . 23.04.2024
reOMEeTPUYECKUICMBICIITTPON3BOTHOM

1p3  Onpeneneme, 3 25.04.2024
(U3NIECKUHACMBICIITTPON3BOTHOM

124 VYpaBHEeHHUE KacaTelnbHOU K TpaduKy 95.04.2024
byHKIUN

125 VYpaBHEeHUE KacaTenbHOU K TpaduKy 99.04.2024
byHKIIUN

126  IIpowm3BoaHBIEITEMEHTAPHBIX PYHKIINI 30.04.2024

127  TIpou3BoaHbIe3T€MEHTAPHBIXPYHKIUI 02.05.2024

128 [Tpou3BoHAS CyMMBEI, HpOI/I3BeJIGI;II/I${, 02.05.2024
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

129 [IpousBoaHas cymmsl, HpOI/I3BeIIeI:II/IH, 06.05.2024
YaCTHOTO ¥ KOMITO3UIIMA (QYHKIIAH

130 [IpousBoaHas cymmsl, npomBenerms{, 07.05.2024
YaCTHOTO U KOMIO3UIIMH (PYHKIIHIA

131 KontponsHasipabora: "IIpousBogHas" 13.05.2024

132  TloBropenwue, 0600IIEHNE, 14.05.2024




cucTemarusanus 3HaHuil: "YpasHenus"

[ToBTOpEHME, 0000IICHNE,

133 . | 1 16.05.2024
cucTeMaru3aiys 3HaHui: "OyHKIun
134  HrtoroBaskoHTpoOJIbHasIpaboTa 1 16.05.2024
135  UroroBasikoHTpOJBHAsIpaboTa 1 20.05.2024
136 [ToBTOpEHHE, 0606H16HE/I€, 1 91.05.2024
cUcTeMaTH3alUsI3HAHUN
OBILIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KJIACC

Ne KosanuyecrBoyacos
Haranzy iIeKTPOHHBbIeHU(POoBHICOOPa30Ba
n  Temaypoka Be Kourpoububle  IIpakTuyeckue
YeHHU S TeJbHbIEPECYPChl

/ ero  padoTbl padoThI
n

[IpumeneHne Mponu3BOIHON K

UCCIIEIOBAaHUIO (PYHKIMI Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHne Mponu3BOIHON K

UCCIeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

UCCleIOBaHUIO (PYHKIMH Ha 1

MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K

UCCIIEIOBaHHIO (QYHKIIMH Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K

UCCIIEIOBaHHIO (PYHKIIMM Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K

UCCIIeIOBaHUIO (PYHKIMH Ha 1

MOHOTOHHOCTb U 3KCTPEMYMbI

Haxoxxnenne HanOoJIbIIero u

HaVMEHBIIIETO 3HAYECHUS 1

HENpepbIBHON (PYHKIINHU HA




OTpe3Ke

10

11

12

13

Haxoxnenune HanOompIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnenune HanOombIIero u
HaMMEHbBIIETO 3HAYCHHS
HETpEepbIBHON (PYHKIINU HA
OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxnenne HaunOobIIero u
HAaUMEHBIIIETO 3HAYEHUS
HenpepbIBHON (GYHKLIMHU HA
OTpe3Ke

Haxoxxaenne HanOoIbIIErO U
HalMEHBIIETO 3HAUYCHUS
HenpepbhIBHON (DYHKITUU HA
OTpe3Ke

[Tpumenenne npou3BOTHOM IS
Hax0JIeHUS HAWJTy4lIero
pelieHus B MpUKIAIHBIX 3aa4ax

14

[Ipumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIeTro
perieHus B MPUKIIAIHBIX 3aadax

15

[Ipumenenne npou3BOIHOM IS




OTIpeJIeNIEHUs] CKOPOCTH U
YCKOPEHHUS TpoIiecca, 3a1aHHOTO
dhopmynoit uiu rpagukom

[IpuMeHeHne Npou3BOJHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dbopmyoit unu rpadpukoM

17 KommozutusdyHkmi

18 Komnozunusdyuxuit

19  KommnozunuspyHkuui
I'eomerpuueckue oOpassl

20 ypaBHEHU HA KOOPJIWHATHOM
IJIOCKOCTH
I'eomeTpuueckue o6passl

21 YPaBHEHUI Ha KOOPIANHATHOU
IJIOCKOCTH
KonTponbHas padora:

22 "UccnenoBanue QyHKIHI C
TTOMOIIIBIO TTPOU3BOAHOM"
[TepBoobpaznas,

23 OCHOBHOECBOWMCTBOIIEPBOOOPA3HBI
X
ITepBooOpazHbIe H1eMEHTAPHBIX

24 ¢bynkuuit. [IpaBuia HaxXoxKAEHUSA
epBOOOPaA3HBIX
[TepBooOpasHbIe EMEHTAPHBIX

25 ¢dbynkuii. [IpaBuna HaXOXKACHUS

NEePBOOOPA3HBIX




26

Hurerpain.
['eomeTpuyeckuiicMbICIUHTETpalIa

27

28

29

Brrunciienue onpeneséHHOro
uHTerpaia no gopmyine Herorona-
JleiiOHuma

Brruncnenue onpenenéHHOro
uHTerpana no gopmyne Horotona-
JleiiOHmma

[Ipumenenue nHTErpana Juis
HAXO0XACHUS IJIOMIAAEH TIIOCKUX

¢uryp

30

[IpuMeHeHne nHTErpasIa U1
HaXO0XJIeHUSI 00BLEMOB
TE€OMETPUUYECKUX TeT

31

32

33

[Ipumepsipemenniinupdepenima
JIbHBIXYPaBHEHUN
[Tpumepsipemenuiianddepennna
JIbHBIXYpaBHEHHH
MaremaTrnueckoe MOAECITMPOBAHUE
peabHBIX MPOLECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

34

KonTponbhas pabora:
"[lepBoobpa3nas u unTerpan”

35

36

Tpuronomerpuueckue GyHKIUH,
UX CBOWCTBA U rpaQuKu
Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBA U rpaduKu

37

Tpuronomerpuyeckue GyHKIHH,




UX CBOMCTBA U rpaduKu

38

39

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIHH,
UX CBOWCTBA U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHHUU
C MOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

41

OT10op KOpHE
TPUTOHOMETPUYECKUX YPABHEHHUU
C IIOMOIIIBIO TpHFOHOMeTpH‘ICCKOﬁ
OKPYXKHOCTH

42

OT160p KOpHEN
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

43

44

45

OT10op KOpHEi
TPUTOHOMETPUUECKHUX ypaBHEHUN
C TIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

PCI_HCHI/IeTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

PCI_HCHI/IeTpI/ITOHOMCTpI/I‘-ICCKI/IXHe
PaBCHCTB

46

PemenunerpuronHoMeTpudecKuxHe
pPaBEHCTB

47

PeH_IeHI/IeTpI/II‘OHOMCTpI/I‘-ICCKI/IXHC




PaBEHCTB

Kontponbnas padota: "['paduku

4g |~ TPUTOHOMETPHYECKHX
¢bynkuuii. TpuroHomeTpudeckueH
epaBeHcTBa"

49 OcHOBHbBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

58 OCHOBHBIE METOBI PELICHUS
UppaIllMOHAILHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
UppalMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METO/TbI pEIICHUS




HMPPALMOHAIILHBIX HEPABEHCTB

I'padmueckue MeToabl pemeHus

61 UPPaIMOHATILHBIX YPaBHEHUI
62 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue METObI PELICHHUS
II0OKA3aTENIbHBIX YPAaBHEHUI
64 I'padmueckue MeToabl pemeHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeToabl pemeHus
norapu()MUUECKUX ypaBHEHUI
66 I'padmyueckue MeToabI peieHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'padmyeckue MeToAbI perieHus
Jorapu(MHUIECKUX HEPABEHCTB
I'padmueckue MeToabl perieHus
68 MOKa3aTeNbHBIX U
norapu(MUYECKUX ypaBHEHUI
I'padmyueckue MeToBI pericHUS
69 MOKa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUI
I'padmyueckue MeTOBI pelIeHUS
70  ToOKa3aTeNBHBIX U
Jorapu(MUIECKUX HEPABEHCTB
I'padmyeckue MeToabl perieHus
71 MOKa3aTeJIbHBIX U
Jorapu(MUUECKUX HEPABEHCTB
72  KoutponsHas pabota:




"UppanmoHanbpHele,
MoKa3areabHbIe U
norapudMudeckue HepaBeHcTBa"

73

KommnekcHeie uncia.
Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMBI
3aMnMucy KOMIUIEKCHOTO YHciia

74

KommiekcHble uncia.
AnreOpanyeckas u
TpUTOHOMETpHUIECKast GOpMBI
3aIIMCU KOMIUIEKCHOTO YHClia

75

76

ApudmeTrueckue orneparum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

77

N3o0pakeHne KOMIIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

78

79

80

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOI'O YKCIIa
®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKCIIa

81

[IpumeHeHne KOMITJIEKCHBIX
quCceN s peteHus] PU3NIECKUX
U TEOMETPUYECKUX 3a/1a4




KonrtponsHasipaboTa:

82 \ "
KomriekcHpieuncia

83 = HarypanbHble u Lenbleyucia

84 HarypanbHble u 1ienpleuucina

85 IIpuMeHeHne pu3HaKOB
JETUMOCTH LIEJIbIX YHCEIT

86 [IpumeHeHne MpuU3HAKOB
JIEIMMOCTH LIETIBIX YHCe
[IpuMeHeHne npu3HaKoB

87 JenumocTu Heabix uncena: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

88  memumoctu nensix uucer: HOJ u
HOK
[IpuMeHeHne npu3HaKoB

89 JEIIMMOCTH IIEJIBIX YMCEN: OCTATKU
0 MOJTYJTFO
[IpumeHeHne MpU3HAKOB

90  mEeTUMOCTH HENBIX YHCEIN: OCTATKH
0 MOJTYJTIO
[IpumeHeHne MpU3HAKOB

o1 JEIMMOCTH LIEJIBIX YHCE:
anroput™ EBKimaa 11 pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontponbnas padota: "Teopust
Lemnbix yucen"

93 CucreMa 1 COBOKYITHOCTb

ypaBHeHUM. PaBHOCUITbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

95

96

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

OcCHOBHEBIE MCTOJbI pCHICHUS
CUCTEM U COBOKyrIHOCTCﬁ
pairOHAJIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEM
UppalMOHANIBHBIX YPaBHEHUI

97

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
[IOKa3aTEeNIbHBIX YPAaBHEHUI

98

99

10

OcCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYIHOCTEH
ITOKA3aTENIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI pELIECHUS
CUCTEM U COBOKYMHOCTEN
Jorapu(PMUYECKUX YpaBHEHUM

OcHoBHBIC MCTOJbI pCHICHUS

CHCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX YpaBHEHUN

10

[IpuMeHeHne cuCTeM K pEeIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4
U3 PA3IMYHBIX 00JIacTei HAyKU U
peanbHON JKU3HU, UHTEPIIPETALUs
IIOJIyYEHHBIX PE3YJILTATOB

10

[IpumeHeHne cUCTEM K PEIICHUIO




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y
U3 pa3iaNyHbIX 00JacTel HayKu U
peasIbHOM JKU3HU, UHTEPIIPETALINS
MOJIYYEHHBIX PE3yIbTaTOB

IIpuMeHeHHne HEpaBEHCTB K
PELICHUIO MaTEMAaTUYECKUX 3a1a4

10 Y 3aJ1a4 U3 Pa3IMIHbIX 00JIacTeit

3 HAyKH U peallbHOM JKU3HH,
MHTEPIIPETAIHS TOTYIEHHBIX
pe3yNbTaToB
Kontposnbnas pabora: "Cucremsi

10  panuoHaNBHBIX, HPPALIMOHATBHBIX

4 MOKa3aTeIbHbBIX U
Jorapu(pMUUECKUX ypaBHEHUN"

10 = PammonanbHBICypaBHEHHUS C

5) napameTpamu

10 PannonansHbIeHEpaBEHCTBA C

6 napameTpamu

10 PanmoHanbHBIECHCTEMEI C

7 napameTpamu

10 HppanmonanbHpie ypaBHEHHS,

8 HEpaBEHCTBA C TTapaMeTpaMu

10 = HppaunoHaJIbHBIECHCTEMBI C

9 napameTpamu

11 IlokazarenbHblE ypaBHEHUS,

0 HEpaBEHCTBA C apamMeTpamMu

11 [TokazareabHbIECUCTEMBI C

1 napamMeTpamMu




11 = Jlorapudmuyeckue ypaBHEHHS,

2 HEpaBEHCTBA C MapamMeTpaMu

11 JlorapupMHUUECKUECHCTEMBI C

3 napameTpamu

11 TpuronomeTpuueckrueypaBHEHHS

4 C mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a ¢ mapameTpamu

11 TpUroHOMETPUUYECKUECUCTEMBI C

6 napameTpamu
ITocTpoenue u uccienoBaHue

11 MaTeMaTHYEeCKUX MOJEIIEN

7 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
YPaBHEHUH € ITapaMeTpamMu
ITocTpoenue u uccineoBaHue

11 | MATeMAaTHIecKuX Moieneit

3 peanbHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM YpaBHEHUI ¢
napameTpamu
ITocTpoenue u uccie0BaHuE

11 | MATeMATHYeCKHX Moieneit

9 peabHBIX CUTYAIMH ¢ TOMOIIBIO
CHCTEM ypaBHEHUI ¢
napameTpamu

12 KonrtponbHas pabdora: "3anaun ¢

0 napaMmerpamu”

12 [ToBTOpenue, o600mEHNE,

1 CUCTEMATH3AIN SHAHWN:




"VpaBHeHus"

[ToBTOpeHue, o600mIEHNE,

;2 cHCTeMaTHu3alus 3HaHUM:
"VpaBHeHus"
[ToBTOpeHue, 0600mIEHNE,

12 CUCTEMATH3AIN 3HAHWM:

3 "VpaBHeHus.
CucremplypaBHEeHUN"

12 [ToBTOpeHuEe, 0000IIEHNE,

4 cUCTeMaTu3alys 3HAHMI:
"HepaBenctna"

12 [ToBTOpeHme, 06001IEHNE,

5 cUCTeMaTHu3alysl 3HAHMI:
"Hepasencrsa"

12 [ToBTOpenue, o6o0IIEHNE,

6 CHCTEMaTH3aINsI 3HAHUH:
"HepaBencrsa"

12 [ToBTOpenue, 060061IeHNE,

; CHCTEMaTH3aINsI 3HAHUH:
"[Ipon3BoaHas n €€ npumeHeHue"

12 [ToBTOpenue, 060061IeHNE,

3 cUCTeMaTu3alIysl 3HAHMIA:
"IIpon3BojHas u €€ npuMeHeHue"

12 [ToBTOpenue, 060061IeHNE,

9 cUCTeMaTh3aIysl 3HAHMIA:
"IIpon3BoHas u €€ npuMeHeHue"

13 [ToBTOpenue, o600mEHNE,

0 CUCTEMATH3AIN 3HAHW:




"NHTerpan u ero npuMeHexue"

[ToBTOpeHue, o600mIEHNE,

13 .
1 cCUCTEMAaTHU3allMs 3HAHU: 1
"OyHkuun"
13 [ToBTOpeHue, 0600mIEHNE,
5 CHUCTeMaTHU3aIvs 3HAHMM: 1
"OyHKuMKn"
13 [ToBTOpeHmE, 0000IIEHNE,
3 cUCTeMaTHh3alysl 3HAHMM: 1
"OyHKuMKn"
13
4 HroroBasikoHTpoIbHasipaboTa 1 1
13
5 HTorosasikoHTposbHasspaboTa 1 1
13 [ToBTOpenue, 06061IeHNE, 1
6 CUCTEMaTH3aIUA3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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