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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
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 MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  NpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 y4eOHbId MaTepuall, CHOCOOCTBYIOLIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aireOpe M HadalaM MaTeMaTH4YeCKOro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauvana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMM T€MaMHU U paszjienamu. JaHHBIHA
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBIJIAJIEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOW 3a7auu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuupuyecKkue 3ajJadd M OIepaluu: JIeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAMH  PCIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUHN MPHUKIAJHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BBIPAKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMN NI pelIeHus 3aa4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpPMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckoil u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyr KaK MAaT€MaTHYECKHX, TaK M NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep:karelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECIUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJI BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPBIE IMPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOTPAMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh H  KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mepuoauueckue npodu. IlpuMmeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

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

[TpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTEIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI pELICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenab MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U ONIPEIEIUTEIIEH.

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

@OyHkuuu U rpadpuku

@®yHkus, crnocodbl 3agaHus (QyHKouu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexyTku 3HaKonmocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

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

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yowiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



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

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

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

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

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

YpaBHeHUs U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYUYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3aJ]adyax, JUIsl OIpPEIENICHHs CKOPOCTM M YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

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

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yMEHHS TPUMEHSATH MaTEMaTUYeCKUe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnr ¥ Ppearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWW IS pelieHus 3agad B 00J1acTH
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

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 KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO AEATEeIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIMIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIbHO CIUITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENBbHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yjibTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

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

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX i OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

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

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, 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,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



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 HABBIKAMHM  IIO3HABATEILHON  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 OOCTOSATENILCTB, 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
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIBl pabOT, JOrOBapuUBaThCsA, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJE€HAMH KOMAH[bI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: palMOHAIBHOE YHCIO, OECKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

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



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO0 (DOPMY 3aIMCU IEWCTBUTENIbHBIX YHCEIT JIJISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OIEpPUpPOBaTh MOHATUSAMHU: JOTapudM UHCTA, JCCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pPalMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUSA
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOIHO ONEpUpPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHACICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMU C MIOMOILBI CUCTEMbI JUHEHWHBIX YPABHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIICHH C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuuecKre ypaBHEHHUs, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HEoOXOoAumble (OpMyJbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

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

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH QPYHKINU, HYJIH QYHKIUH, TPOMEKYTKHU 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

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

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

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTU MEX]y BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

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

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

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

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIEC SJIEMEHTAPHBIX (YHKITHI;,

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, IPU PELICHUHN 3a]1a4 U3 IPYTUX yueOHBIX MPEAMETOB;

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

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

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

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

CBOOOIHO 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 IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

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

MPUMEHSIThH TpauuecKkrue METO/IbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHEe oO0pa3bl YypaBHEHUW U  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITIOJIb30BATh MPOU3BOIHYIO JIJISl KCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUHAIbHO-DKOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



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

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp B 0OBEMBI TEJ C MOMOIIBIO HHTETPAIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NpOrpamMmbl Bcero 0;1 TPOILHBIE pﬁaKanecmne o0pa3oBaTesbHbIE
padoThI padoThI pecypcb
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.

1 MHuorounensl. PaninonanabHble ypaBHEHUS U 24 1 bubmmoreka [JOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/7f415fdc
YpaBHEHUU

5 ApudmeTnueckuii KOpeHb N-0i CTEICHH. 15 1 bubmmoreka [JOK
HppaunoHaibHbIE ypaBHEHUS https://m.edsoo.ru/7f415fdc

3 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 bubnuoreka [IOK
LIEJIBIM [TOKa3aTeIeM https://m.edsoo.ru/7f415fdc

4 IToka3zarenbHas pyHkuus. I[lokasarenbHble 10 1 Bbu6mmoteka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f415fdc

5 Jlorapudmuueckast GyHKIIHS. 18 1 bubnnorexa [JOK
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/7f415fdc

6 TpuroHomerpruyeckue BeIpa)keHUs U 29 1 bubmuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f415fdc

bu6nmorexa LIOK

7 [TocnenoBaTenbHOCTH M MPOTPECCUN 10 1 https://m.edsoo.ru/7f415fdc

bubnmorexa LIOK

8 HenpepriBabie dynkiuu. [IponsBoanas 20 1 https://m.edsoo.ru/7f415fdc

9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 5 2 bubnmorexa LIOK
3HaHUHI https://m.edsoo.ru/7f415fdc

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM K 0 (undposBbie)
n/n NPOrpamMMbl Bcero Ogl TPOILHBIE %aKT“quK"e o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypeb
1 HccnenoBanne GyHKIHIA ¢ TOMOIIBIO 22 1 bubnmnoreka HOK
MPOU3BOIHOMN https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
2 Tepsoobpasuas u unrerpar 12 1 https://m.edsoo.ru/7f415fdc
3 I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. 14 1 bubnuoreka [IOK
TpuroHomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/7f415fdc
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1 bubmmoreka [JOK
norapuMUYeCKHe HEPABCHCTBA https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
S Komnuexenpie uncaa 10 1 https://m.edsoo.ru/7f415fdc
bu6nunorexa LIOK
6 Harypanbubie u nensie qncia 10 1 https://m.edsoo.ru/7f415fdc
Cucremsl paluoOHAIBHBIX, UPPAITMOHATHHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 http://www.fipi.ru/
YpaBHEHUU
bu6mmoteka IIOK
8 3ajauu ¢ mapameTpamMmu 16 1 https://m.edsoo.ru/7f415fdc
http://www.fipi.ru/
bubnunoreka LIOK
9 HOBTOP CHHE, 0000IIEHNE, CHCTEMATH3AIIHS 16 2 https://m.edsoo.ru/7f415fdc
SHAHHL http://www.fipi.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
[1]
Jll[;-n Tema ypoka Bcero Konrpoannere  TlpaxTuseckue fI[:;‘?eHI/Iﬂ :)Ig]()ba[;zil;feﬂbﬂme
padoTshI padoThI pecype

1 MHOXeCTBO, orepaluy HajJl MHOKECTBaMHU 1
M UX CBOMCTBA 02.09.2024

2 Juarpammsl Diinepa-Benna 1 03.09.2024

3 [IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO 1
amnmapara Jijis pelIeHHs 3a1a9 05.09.2024
PanmonansHele unciaa. OOBIKHOBEHHBIE U

4 JECSITAYHBIC JPOOH, TTPOIICHTHI, 1 06.09.2024
OCCKOHEYHBIC MTEPUOTUUECKHE TpoOH
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U

5 JECSTUYHBIE TPOOH, TTPOLICHTHI, 1 09.09.2024
OecKOHEUYHbIE IEPUOANUECKUE APOodH

6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHust IPUKIAAHBIX 33124 10.09.2024

7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
penieHust TPUKIAAHBIX 33729 12.09.2024

8 Apudmerrueckue onepaum ¢ 1
NENCTBUTEILHLIMU YUCIIAMH 13.09.2024

9 JleficTBUTENbHBIC YKcla. PalioHaabHEIE 1
UppalMOHAJIbHBIE YHCIIa 16.09.2024

10 Mopaynp A€MCTBUTEIBHOTO YHUCIIA U ET0O 1
CBOICTBa 17.09.2024
[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBHUIIa

11 OKPYTJIEHMS], IPUKUKA U OLICHKA 1 19.09.2024

pe3yiibTara BBIUMCIICHU M




12

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

20.09.2024

13

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

23.09.2024

14

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

24.09.2024

15

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

26.09.2024

16

17

18

MHorouieHsl ¢ HelbIMA KOA(PPUIUEHTaAMH.
Teopema Buera

Pemrenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

Pemrenne cucreM TMHENHBIX YpaBHEHUN

27.09.2024

30.09.2024

01.10.2024

19

20

21

Martpuua cCucTeMbl INHEWHBIX YPaBHEHUM.
Omnpenenurens MaTpuIbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpuLbl 2X2, €ro
rE€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYECHUS

[IpuMeHeHne onpenenuTens A peeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

03.10.2024

04.10.2024

07.10.2024

22

Pemrenne npukitagHpIxX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

08.10.2024

23
24

PerreHne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

KonTponbHas pabota: "PannonanbHble

10.10.2024




25

26

ypaBHEHUsI U HepaBeHCTBAa. CUCTEMBI
JUHENHBIX YpaBHEHUN"

OyHKIHSI, CIOCOOBI 3a1aHUs (PYHKITHH.
B3anMHo oOpaTHbIe PyHKITUH.
Kommosurus ¢hyHKImit

I'padux pyHKIMU. DIEeMEHTapHbIC
npeoOpaszoBanus rpaduKoB GHyHKIIHHA

11.10.2024

14.10.2024

15.10.2024

27

OOacTpb onpeeneHnss 1 MHOXKECTBO
3HadeHud pyHkuuu. Hymm GyHkmm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

17.10.2024

28

YéErHble u HeYETHBIE PYHKIIUHU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

18.10.2024

29

30

MaxkcuMyMBbl 1 MUHUMYMBI () yHKITHH.
HawuGonpuiee 1 HanMeHblee 3HAaUCHUE
(GYHKINU Ha TPOMEXKYTKE

Jluneiinas, kBaapaTuyHas u JpoOHO-
nuHeiHas QyHKIUU

21.10.2024

22.10.2024

31

32

DneMeHTapHOe HccieI0BaHNe U
MOCTPOEHHE T'paUKOB ITUX QYHKIUH
DneMeHTapHOE UCCIIeIOBAHUE U
MOCTpOeHHE IpaMKOB ITHX HYHKLIUN

24.10.2024

25.10.2024

33

34

35

36

CreneHsb C LETBIM ITOKa3aTeiaeM. buaom
Hrrotona

Crenens ¢ 1ensIM MokasareneM. bunom
HeroTona

CrenenHast QyHKIIUS C HATypalIbHBIM U
LeIbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk

Kontponbnas padota: "Crenennas
¢ynkuus. E€ cBolicTBa u rpapux”

05.11.2024

07.11.2024

08.11.2024

11.11.2024

37

Apudmerndeckuil KOpeHb HaTypabHOU




CTEIICHH M €r0 CBOMCTBA

12.11.2024

38

39

Apudmernueckuii KOpeHb HATYpPaTbHOU
CTEIIEHU U €ro CBOMCTBA
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
coJiepKalluX CTEIEHU U KOPHU

14.11.2024

15.11.2024

40

41

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKalluX CTENEeHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
coJiepKalluX CTENEHU U KOPHU

18.11.2024

19.11.2024

42

43

44

45

Wppanumonanbhblie ypaBHeHNs. OCHOBHbIE
METO/bl PELICHHS UPPALMOHATBHBIX
YpaBHEHUU

WppanumonansHble ypaBHeHN. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
METO/IbI PEILIEHUS UPPALUOHAIBHBIX
YpaBHEHUI

PaBHOCHITBHBIE TIEPEXO/IBI B PEMIEHUN
HPPALMOHAJIbHBIX YPaBHEHUI

21.11.2024

22.11.2024

25.11.2024

26.11.2024

46

47

48

PaBHOCUIIBHBIE TIEPEXOBI B PELLICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXOBI B PELLICHUN
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELIEHUHN
VPPaLMOHAIIBHBIX YPaBHEHUI

28.11.2024

29.11.2024

02.12.2024

49

CaoiicTBa u rpaduk KOpHS N-0if cTeneHn
Kak (YHKIIMH 0OpaTHOW CTENEeHH C
HaTypaJIbHBIM IOKa3aTelIeM

03.12.2024

50

CaoiicTBa u rpaduk KOpHS N-0if cTeneHn
KaK (yHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM I0Ka3aTelIeEM

05.12.2024




Kontponbnas padota: "CBoiicTBa u rpadux

o1 ;clggggerll{-gjcmneﬂn. UppannonanbHbie 06.12.2024
50 CreneHb ¢ paluOHATIBLHBIM [TOKA3aTeIeM U

e€ cBolicTBa 09.12.2024
53 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U

e€ cBolicTBa 10.12.2024
54 CreneHp ¢ paluOHAIBLHBIM [TOKA3aTeIeM U

e€ cBolicTBa 12.12.2024
55 [TokazarenpHast GyHKIHS, €€ CBOMCTBA U

rpaduk 13.12.2024
56 Hcnonp3oBanune rpaduka GyHKIAN 115

pellieHrs ypaBHEHU 16.12.2024
57 Hcnonb3oBanue rpaduka GyHKIUU A

pelieHus: ypaBHEHU I 17.12.2024

[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
58 1;4;;1(3)5; E;meﬂm MOKa3aTeIbHbBIX 10.12.2024

[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE
59 1;4;;1(3)5; E;meﬂm MOKa3aTeTbHBIX 20.12.2024

[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE
60 1;4;;1(3)5; E;meﬂm MOKa3aTeIbHBIX 93.12.2024
61 Konrponbnas padora: "[lokazaTenbHast

¢bynakums. [TokazarenpHbie ypaBHEHUS " 24.12.2024
62 Jlorapudwm gucia. CBoiicTBa orapudma 96.12.2024
63 Jlorapudm uucna. CpoiicTBa norapupma 97 12.2024
64 Jlorapudm uucna. CoiicTBa jorapugpma

28.12.2024




65 JlecsaTHYHBIC U HATYpaAJIbHBIC JTOTapU(PMBbI 09.01.2025
66 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 10.01.2025
67 [IpeobOpazoBanue BhIpaXKEHUH,

COJIEp KaIIuX Jorapudmbl 13.01.2025
68 [IpeoOpa3oBanue BHIPAKEHHIA,

coJiep KaIIux JorapupmMbl 14.01.2025
69 IIpeoOpa3oBaHue BBIPAKEHUIH,

COJIEpIKaIIuX JoraprudMbl 16.01.2025
20 Jlorapudpmuueckas pyHkuus, € CBOUCTBa

u rpadux 17.01.2025
71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

U rpaduk 20.01.2025
79 Hcnonb3oBanue rpaduka GyHKIMU 115

pelieHus: ypaBHECHU I 21.01.2025
73 Wcnons3oBanue rpadpuka GyHKIUU A5

pelIeHNs] ypaBHEHUI 23.01.2025

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
74 1;/[;;;1{1:; EE’IIHGHI/ISI Jorapu(PpMUUECKUX 24.01.2025

Jlorapudmuueckue ypaBHenusi. OCHOBHBIE
75 1;4;;1(3)5; Egmem/m JorapupMUUECKUX 27 01.2025

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 ;4;;;)5:; I}/)I;I_HCHI/ISI Jorapu(pMUIECKUX 28.01.2025
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(pMHUUECKUX YpaBHEHUN 30.01.2025
78 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH

JOTapu(PMUIECKUX YpaBHECHUM 31.01.2025
79 KonTponbnas pabora: "Jlorapudmuueckas




¢dbyakums. Jlorapudmudeckue ypaBHeHHS"

03.02.2025

CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAaHI'CHC

80 YKCJIOBOTO apryMeHTa 04.02.2025
81 Cunyc, KOCHHYC, TAHT€HC M KOTaHT€HC

YUCJIOBOT'O apryMEHTa 06.02.2025
82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC

YHUCJIOBOI'O apryMEHTa 07.02.2025
83 APKCHHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa 10.02.2025

Tpuronomerpudeckast OKpy>KHOCTb,
84 oIpenesieHue TPUTOHOMETPUUECKHX

q)ylfmlllmﬁ ‘-II/ICJI(I))BOI‘O apryl\I/)IeHTa 11.02.2025

Tpuronomerpudeckast OKpy>KHOCTb,
85 oTpeieNIeHue TPUTOHOMETPUIECKHIX

q)ylfmlllmﬁ ‘-II/ICJI(I))BOI‘O apryl\I/)IeHTa 13.02.2025
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 14.02.2025
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 17.02.2025
88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 18.02.2025
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 20.02.2025
90 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX

BBIpAKEHU N 21.02.2025
91 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIPAKEHUN 25.02.2025
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpAKEHU N 27.02.2025
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKEHUN 28.02.2025
94 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN




03.03.2025

95 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 04.03.2025
96 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI 06.03.2025
97 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 07.03.2025
98 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 11.03.2025
99 Pemenne TpUroHOMETPHUYECKUX ypaBHEHUN 13.03.2025
100 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUI 14.03.2025
KonTponbnas pabora:
101 Tpuronomerpuueckue BLIpanceHIfﬂ u 17.03.2025
TPUTOHOMETPHUECKUE YPABHEHHSI
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS
102 nocneL[OBaTeJILHUOCTeH. MeTton 18.03.2025
MaTeMaTHYECKON WHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC
103 nocieaoBarenbHocTu. Mcropus ananusa 20.03.2025
OECKOHEYHO MaJIbIX
104 Apudmernueckas nporpeccus 21.03.2025
105 I'eomeTpuueckas nmporpeccust 31.03.2025
106 beckoneuHo yObIBarolasi reoMeTpuiecKas
rporpeccus 01.04.2025
107 CyMMa GeckoHEeYHO YOBIBaroIe
r€OMETPUUYECKON TPOTPECCUU 03.04.2025
108 JIMHENHBIN U DKCIIOHEHIMAIIBHBINA POCT.
Uwucno e. Dopmyia CI0KHBIX POIIEHTOB 04.04.2025




JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

109 Uucno e. Dopmyna CI0KHBIX MPOIEHTOB 07.04.2025
110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS

peanbHBIX 33/1a4 MPUKJIAJTHOTO XapaKkTepa 08.04.2025
111 KonTponbHas pabora:

"[locnenoBarenbHOCTU U porpeccun” 10.04.2025
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 11.04.2025
113 Touka pa3pbeiBa. ACUMITOTHI TpaUKOB

byHKIUH 14.04.2025
114 CpoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA

OTpe3Ke 15.04.2025
115 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA

OTpE3Ke 17.04.2025
116 MeTo 1 MTHTEPBAJIOB VISl PEIICHUS

HEPaBEHCTB 18.04.2025
117 MeTtoa HHTEPBAJIOB JUISI PEIICHHS

HEPABEHCTB 21.04.2025
118 Metosa HHTEPBAJIOB JUIsl peILICHUS

HEPaBEHCTB 22.04.2025
119 [IpuMeHeHHe CBOWCTB HENTPEPBIBHBIX

GyHKIUH 1715 peteHus 3a1a4 24.04.2025
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GyHKIUH 1715 peleHus 3a1a4 25.04.2025
121 [TepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH 28.04.2025
122 Onpenenenne, reOMETPUIECKUNA CMBICIT

MIPOU3BOIHOM 29.04.2025
123 Onpenenenue, GU3NUECKUN CMBICTT

MTPOU3BOTHOM 02.05.2025
124 VYpaBHeHHEe KacaTelbHON K rpaduKy

byHKIIUU 05.05.2025




VYpaBHeHHE KacaTeIbHOU K TpaduKy

125 pymcm . 06.05.2025
126 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI 1 08.05.2025
127 [Tpon3BoHBIE NIEMEHTAPHBIX (HYHKIUI 1 12 05.2025
198 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS, 1

YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI 13.05.2025
129 [TpousBoaHast CyMMBI, IPOU3BEACHUS, 1

YaCTHOTO ¥ KOMITO3UIMU (QYHKIUH 15.05.2025
130 [TpousBoaHast CyMMBI, IPOU3BEACHUS, 1

YaCTHOTO ¥ KOMITO3UIMU (QYHKIUH 16.05.2025
131 KonTponbnas padora: "[IponsBonHas 1 1 19.05.2025
132 [ToBTOpeHue, 0000IeHNE, CHCTEMAaTH3AIHS 1

3HaHui: "YpaBHeHus" 20.05.2025
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1

3HaHui: "OyHkun" 22.05.2025
134 WroroBas koHTpoJsibHas paboTa 1 1 23.05.2025
135 HToroBast KOHTpoOJIbHAS paboTa 1 1 26.05.2025
136 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1

3HAHUU 27.05.2025

OBLIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

IIpuMeHeHne Npon3BOJHON K
UCCcleIoBaHUI0 (PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOM K
UCCleI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCClIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
UCCIIEeIOBaHHIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenre npou3BOIHOM K
UCCIIEIOBaHUIO (YHKIIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON




(yHKIMH Ha OTpE3Ke

10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GyHKIIMN Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnaenue HaubosbIero u
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PEIIeHus B
MPUKIIATHBIX 3a/1a4ax

14

15

[IpuMeHeHne MpON3BOIHOMN IS
HaXO0XKJICHUS HAaWTy4IlIero penieHus B
MIPUKJIAIHBIX 3a]ja4ax

[IpuMeHeHne Mpou3BOJHON [
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyson Hiu
rpaduKoM

16

17
18
19

IIpuMeHeHne POU3BOJHON IS
ONPEIIEICHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMyIoi U
rpaduxom

Komnozunus ¢pyHkimit

Komnoszunus ¢yHkimit

Komnozunust pyHKIumi

20

21

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

N

[EEY

22

KontponbHas padora: "HccrnenoBanue




(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
1EpBOOOPA3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (HYHKITUH.
ITpaBuia HaX0XICHHsI IEPBOOOPA3HBIX

o5 IlepBooOpa3Hble 1eMEHTAPHBIX (YHKIIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI
UHTErpaia

27 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyne HoroTona-JleiiOnuma

28 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleriOHuma

29 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS
II0INAAeH IIOCKUX GUryp

30 [IpumMeHeHMe UHTErpana A1 HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumeps! pemennii quddepeHnaIbHbIX
ypaBHEHUH

30 [Tpumeps! pemennit quddepeHInaIbHbIX
ypaBHEHUH
MaremMaTHueckoe MOJEINPOBaHHE

33 peaTbHBIX MPOIECCOB C TOMOIIBIO
auddepeHranbHbIX YpaBHEHUH

34 Konrtponshas padora: "[leppooOpaznas u
nHTerpan”

35 Tpuronomerpuveckne GyHKINHU, HX
CBOMCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

37 Tpuronomerpuieckne QyHKIIUH, UX

CBOMWCTBA U TpapUKu




Tpuronomerpuyeckue GyHKIUU, UX

38 o
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHIX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

44 Perrenne TpUroHOMETpHUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

16 Perrenne TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonrponsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIHM.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLIEHUS




IMOKa3aTCJIbHBIX HECPAaBCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

52 MMOKAa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
HUPPaIMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
HUPPAIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
HppaIlMOHATILHBIX HEPABEHCTB
61 I'padmueckue metoab petiieHnus
UppalMOHANILHBIX YpaBHEHUI
6 I'padmueckue metoab petuieHus
HUPPAIMOHATLHBIX YPaBHEHUI
63 I'padmueckue MeToap! pettieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyeckue MeToAbI perieHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyueckue MeTOBI pelIeHUS
norapuMUYECKUX ypaBHEHUI
66 I'padmyeckue MeToAbI perieHus

Jorapu(MHUIECKUX HEPABEHCTB




67

68

69

70

71

72

I'paduueckue METOIBI pelICHUS
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKHX
YpPaBHEHUU

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEpPABEHCTB

I'paduueckue METOIbI peLICHNUS
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPABEHCTB

Kontponbnas padota: "HpparnmoHaibHbIe,
MOKa3aTeIbHbIE U JOrapruPMHUIECKIE
HepaBeHCTBA"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMILIEKCHOT'O YHCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMILIEKCHOI'O YHCia

75

76

Apudmernueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmerrueckue ornepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

78
79

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopuu N-oii crenenun




N3 KOMIIICKCHOI'O 4HcCia

®opmyna Myaspa. Kopuu N-oii ctenenu

80 1
13 KOMIUIEKCHOTO YHClIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 pereHust GU3NIECKUX U T€OMETPHUCCKHUX 1
3a1a4

82 KOHTR‘OHBHBJI pabora: "KommuiekcHbie 1
qucna

83 HatypanbHble u 1iesbie uncna 1

84 HarypanbHble u nenble ynucna 1

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
L[EJIBIX YUCEll

86 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
LIETTBIX YUCEI

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
mensix uncen: HOJQ u HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH 1
nensix yucen: HOJ[l u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
EJBIX YUCEI: OCTATKH [0 MOIYJIIO

90 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
[EJIBIX YUCEI: OCTATKH M0 MOIYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

91 IENTBIX YUCEIT: aNropuT™ EBKiMma is 1
pelIeHus 3a/1a4 B LIEJBIX YHCIaX

92 KOHTR‘OJ'ILHaH pabota: "Teopus nenbIx 1
qucen
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI- 1
CJICJICTBHS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHIA. 1

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-




CICOCTBUA

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

95 9 .
COBOKYITHOCTEM PAallMOHAJIbHBIX YPAaBHEHUN

OCHOBHBIE METOBI PEUICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIlliOHATbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(HhMUIECKUX
ypaBHEHUH

[IpuMeHeHMe crCcTeM K peleHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HH, UHTEPIPETALHNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHMe crCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHre HEpPaBEHCTB K PELICHHIO
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaToB




Kontposbnas pabdora: "Cuctemsl
palMOHAIBHBIX, UPPALUOHATBHBIX

104 1
MOKa3aTEeNbHBIX U JIOTAPU(PMUUECKUX
ypaBHEHHUH"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamMu 1

106 PanmonansHble HEpaBEHCTBA C 1
rnapamMeTpamMmu

107 PanrionansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1

108 HppanmonansHble ypaBHEHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

109 HppanmonaibHbIe CUCTEMBI C 1
rapameTpamMmu

110 [TokasarenpHBIC ypaBHEHUS, HEPABEHCTBA C 1
rapameTpamMmu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPaMHU 1

112 Jlorapudmuueckue ypaBHEeHUS, 1
HEPaBEHCTBA C TTapaMeTPaMHu

113 Jlorapudmuueckre CUCTEMBI C 1
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHHUS C 1
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C 1
rapameTpamu

116 TpuUroHOMETPUYECKUE CHCTEMBI C 1
napameTpamu
[TocTpoenue u uccienoBaHmue

117 MaTeMaTHIeCKNX Moieaei peabHBIX 1
CUTYaIUH C OMOIIBI0 YPaBHEHUN C
rapameTpamMmu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTUYECKUX MOJIENEH peaabHbIX 1

CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI




C mapameTpaMu

HOCTpOGHI/IC H UCCJIICOOBAHUC
MAaTCMAaTHUYICCKUX Moneneﬁ PCAJIBbHBIX

119 CHUTYaIMi C TOMOIIBIO CUCTEM YpaBHEHUI
C mapaMeTpamMu

120 KOHTpOHBHaﬂ”pa6OTai "3amaun c
napameTpamu

121 [ToBTOpEeHME, 0000IIECHNE,
cucTeMaru3auus 3HaHui: "YpapHenus"

199 [ToBTOpeHue, 0600IEeHNE,

cucTtemMaTusanus 3HaHuil: "YpaBHenus"

[ToBTOpeHue, 0600IEeHNE,
123 cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHme, 06001IIeHNE,

124 o "
cucTeMaTu3aius 3HaHuii: "HepaBeHcTBa
195 [ToBTOpenue, 06001IeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
196 [ToBTOpenue, o6001IEHNE,

cucremarusauus 3Hanui: "HepaseHncraa"

[ToBTOpenue, 06001IeHNE,
127 cuctemaTtu3ainus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, 0600IIEHNE,
128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600MIIEHNE,

129 cucreMmaru3anus 3Hanui: "IIponsBoanHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600MIIEHNE,

130 cucTeMaru3anus 3HaHui: "MHTerpan u ero
IpuMeHeHue"




[ToBTOpeHME, 00001IECHNE,

131 o " 1
cucreMaru3anus 3HaHui: "OyHKIun
[ToBTOpeHue, 060061IeHNE,

132 Al n n 1
cUcTeMaTu3anus 3HaHui: "OyHKuun
[ToBTOpEeHME, 0000IIECHNE,

133 2 " -
cucreMaru3anus 3HaHui: "OyHKIun

134 HToroasi KOHTpOJIbHASA paboTa 1 1

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpeHME, 0000IIECHNE, 1
CHCTEeMaTH3alus 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anredpa u Hayajga MaTEeMAaTHYECKOrO aHAJIN3a, TEOMETPHUSL.
Anrebpa

M Havaja MateMaTudeckoro anainusza, 10-11 kmaccel/ Anmmmos 1A, Koasarun
FO.M., TkaueBa M.B. u apyrue, AkimonepHoe o0miecTBo «M3aaTenbcTBO
«ITpocsenieHue»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA
Matematuka: anreOpa 1 Hadajla MAaTEMaTHYECKOTO aHAJIN3a, TEOMETPHUS.
Anrebpa

¥ Hayaja MateMatnueckoro agaiausza 10—11 xkmaccel MeToanueckue
pexoMeHanuu k yueOnuky L. A. Anmumosa, FO. M. Konsruna, H. E.
démopoBon

u ap.AknuronepHoe oouiectBo «M3narensctBo «lIpocBemienne.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

bubmmoteka [IOK

https://m.edsoo.ru/7f415fdc

http://www.fipi.ru/

http://www.ege.edu.ru/



http://www.fipi.ru/
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