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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMS,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE OO0yJaIONUXCs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MH(GOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTO Kypca OOydJarommecs OBJIAIEBaOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUs U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpsl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3alnio, a0CTparupoBaHME M aHAIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyueHus yueOHoro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW peajbHbIX CUTYyallWM,
UHTEPIIPETAllud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HaykKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00iamaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanmu3yeTcss Kak uepe3 Yy4eOHbId MaTepual, CIOCOOCTBYIOIINN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKre TuHIH: «Yncna
U BBIYUCIICHUS», «DyHKIINU U Tpadukn», «YpaBHEHUS W HEpPaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOydeHHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKUI aHaIU3, TEOpUs MHOXKECTB, MaTeMaTHUecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUHN Y4eOHOTo Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBINOIHATH MPUOIMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHUE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HA MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MAaTeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJICJICH PEaNbHOTO MHUpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, TOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIENOBaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHOM, NPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jannast copepkarenbHas JUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuétel 1Mo  (opmyrnaMm, mpeoOpa3oBaHHsA  pPaLUOHATBHBIX,
UPpAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps m3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSA O0y4arommxcs, (GOpMHUPYIOTCS HaBBIKH JCTYKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUeCKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHUs MaTepuana. M3ydenue cTreneHHoun,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKLUNA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pElIeHHEM ypaBHEHHUN M HepaBeHCTB. IIpu 3TOM Oosbllloe BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BbIpaXKaThb 3aBUCHUMOCTHM MEXJy BEJIMYWHAMH B
paznuyHOi ¢dopme: aHATUTHYECKOU, Tpaduyueckoid M cioBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas JuHAA «Hadana MareMaTnyecKkoro aHaiau3a» IO3BOJISET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUS, BBIYUCIATH MUIomaan Guryp u oObEMBI TEl, HaAXOOUTh CKOPOCTU U
YCKOpEeHMsl TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-DPKOHOMHYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU MaTEeMaTHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa ¥ JIOTHKA» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHKU
W TIpeaiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C IOMOIIBIO afmapaTa aureOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAIMK TOJyYeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepuan
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHATIU3a».

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

Panmonanpabie unciia. OOBIKHOBEHHBIC M JICCATUYHBIC APOOH, IMPOICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOe W MHPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTENBHBIMH  YHClIaMH.  Moyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHMCICHUH.

Crenenpr C 1ensIM HOokazareneMmM. buHom Hprorona. HMcnosib3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCENT JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapu¢pma. JleciTuuHbIE U HATypasbHbIC
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMS-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 punmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPKALTUX JIOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMH. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPEICIUTENS Ul PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHne MNOCTPOEHHOW MOJEIU €
ITOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IuyHbIX o0JiacTeld HayKu U pealibHOU
KU3HU.

@OyHkuuu U rpadpuku

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexyTku 3HaKonocTosiHCTBa. YETHBIE U Heu€THBIC QyHKIMU. [lepronuueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelICHUs YpAaBHEHUH.

TpuroHoMmerpuueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIEcCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamusa

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas 1 TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUUECKON
IIPOrpeccru. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npouleHTOB. Mcnosb30BaHWEe TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u Bropas npousBoaHble GyHKIMH. OnpeaeneHnue, reOMETpUIECKUi U
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEepanMy HaJ MHOXECTBAMHU W KX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputMma EBkinuaa 15 penieHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHun u3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3yIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiiOuua.

[TpumeHeHne uHTerpajia A HaXOXKJIEHUS IUIOIMAfel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUHA HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUI, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCHUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOII00Us, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnrt W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIIMATbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMH, OBJIAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeicTBus:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 000OIICHUS U CPaBHEHHUSI, KPUTEPHH MMPOBOUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (opMymupoBaTh W  NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKICHUSAX, MPEajarath KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXOMAUIMH ¢ y4ETOM
CaMOCTOSTENILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIECHUS M BBIBOJBI MO PE3YJbTaTaM
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IMIPOLIECCA, A TaKKE BbBIABUIATH
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATH AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranuszanus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedJeKkcuM KaK  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUST PE3YJIbTaTOB JICSITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHHU3aAIlMI0 COBMECTHOW PabOThI, pacmpeneisith
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOET0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyaromuiicss MOJYYUT CIEIYyIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMHU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBRIYNCIICHUS, TTPABUJIAa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jIU4YHbIE METOAbl PEIICHHUS paldOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPABHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO ONEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYCHHS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOIIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMH [JIsi TNpeoOpa3oBaHMS
BBIPAKECHUN,

BBITMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIBHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHMUI;

cBOOOIHO ONEpUPOBATh MOHATHUAMU: HppalMOHAIbHbIE, MOKa3aTelbHbIE U
JorapuMHuyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0/I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMHU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PyHKIUA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM ToKa3zareneM, Ipapuk CTeNeHHOW (YHKUMHU C HATypalbHbIM U IEJIBIM
nokasaresieM, rpaduk KOpHs N-oi cTeneHW Kak (PyHKIMH OOpaTHOM CTENEeHU ¢
HaTypaJbHbIM I0Ka3aTeJEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOKa3aTelbHAs M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHMUS IMPOLIECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi TeoMeTpruuecKas Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3a/1aHUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMU: HENpPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka PyHKINH, aCUMIOTOTHI rpaduka QyHKIIHNH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIINU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMEpHpPOBaTh  TMOHSATHUSAMHU: MHOXECTBO, OINEpalliil  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSIMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMIHO OMEpHUpPOBATh TMOHITHEM OCTaTKa IO MOIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE OTepali ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpU pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapuMUYeCKe U  TPUTOHOMETPUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABCHCTBA M HUX CHUCTEMBI II0 YCIOBHUIO 33/a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allfapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YyJIbTaT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UIIMU JABYX (DYHKIIHIA,

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHAJIM3A:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (PYHKIITMH HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHbIX (YHKIMHA M BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHBIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEHUCTBUTENBHBIX YHACEIL.
1 MHoOrouneHsl. PauHOHaJIbHHeU ypaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
o .C
2 yniuus i rpacui. Crenensas gyius ¢ 12 1 https://resh.edu.ru/
L[eJIbIM TIOKa3aTesIeM
A 7 n-oi .
3 pupMeTnYecKuii KOpeHb N-0if CTENEHH 20 1 https://resh.edu.ru/
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [TokasaTenbHble 10 1 https://resh.edu.ru/
YpaBHEHUS
JI .
5 OrapHpMmirecias GyHKLILA 13 1 https://resh.edu.ru/
Jlorapudmudeckue ypaBHEeHUS
T
6 PUTOHOMETPUUECKHE BBIPAKEHUS U 29 1 https://resh.edu.ru/
YpaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOrPECCUU 10 https://resh.edu.ru/
HenpepriBabie pynkiuu. [IponsBoanas 20 https://resh.edu.ru/
I1
9 OBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 5 ) httos://resh.edu.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrposbnbie IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
" .
1 ceenoBaitie pYHKIUI ¢ oMoIbIo 22 1 https://resh.edu.ru/
MIPOU3BOIHOM
2 [lepBooOpasHas u uHTErpa 12 1 https://resh.edu.ru/
r 78
3 PacpHIcH TPHIOHOMCTPIHCCKHX ki 14 1 https://resh.edu.ru/
Tpuronomerpruyeckue HepaBeHCTBA
14
4 ppaloHaNbHbIE, TTOKAa3aTeIbHbIE U 24 1 https://resh.edu.ru/
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 https://resh.edu.ru/
6 HatypanbHble u 1ebie urcia 10 https://resh.edu.ru/
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 https://resh.edu.ru/
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1 https://resh.edu.ru/
9 HOBTOP@HH@, 000011IeHHE, CUCTEMATH3AIUS 16 9 httos://resh.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[[MHO»XecTBO, onepaly HaJl MHOXXECTBAMH U UX CBOMCTBA

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO aIliapara sl perieHus
3a1a4

Panmonansubie uncina. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
MIPOIICHTHI, OECKOHEYHBIC TIEPUOIUYECKHIE TPOOH

Panmonaneueie uncna. OOBIKHOBEHHBIE U IECATUYHBIE 1POOH,
MIPOLICHTHI, OECKOHEYHBIE IEPHUOIUUECKUE TPOOH

[Tpumenenue apobeli U MPOIEHTOB JJIs PEeIICHUs MPUKIIATHBIX 33124

[Ipumenenne nqpobei 1 NPOLEHTOB JUIsl pelIeHNs TPUKIAIHBIX 3a7a4

I[eﬁCTBHTCHBHBIe yrcia. PalinoHaabHbIE U HUPpalfMOHAJILHBIC YUCJIa

© 0 N O

ApudmeTrnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU

11

Moaynb AENCTBUTENBHOIO YMCIIA U €r0 CBOMCTBA

[TpuOkE€HHBIE BHIYMCIECHUS, IPAaBUJIa OKPYIIICHUS, TPUKUIKA U
OLICHKA PEe3yJIbTaTa BBIYUCICHUN

R R R R

12

13

14

OCHOBHBIE METO/IbI PEIIESHHUS IEJbIX U APOOHO-paAIMOHATBHBIX
YpaBHEHUHN U HEPABEHCTB

OCHOBHBIE METO/IbI PEeIICHUS LIEbIX U IPOOHO-PAIIMOHATBHBIX
YpaBHEHMI U HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LIEIbIX U IPOOHO-PALIMOHAIBHBIX
YPAaBHEHUN U HEPAaBEHCTB




MHorouieHsl OT OJHOM nepeMeHHou. [leenre MHOrowieHa Ha

15 MHOT'OYJIEH C ocTaTkoM. Teopema besy

16 MHuorowiensl ¢ 1ienbiMu kodddurmentamu. Teopema Buera

17 Pewienne cucreM TMHENHBIX YPaBHEHUN

18 Pemenue cucreM TMHEHHBIX ypaBHEHUN
Martpuua cucTemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTeslb MaTPpULIbL

19 2X2, ero reoMeTpU4YEeCKUil CMbICII U CBOMCTBA; BHIYMCIECHUE €TO
3HauYEHUs

20 Ornpenenurens MaTpULbl 2X2, €r0 TeOMETPUUECKUN CMBICIT U
CBOICTBa; BHIYMCIIEHUE €TI0 3HAUECHUS

21 [TpuMeHeHue ornpenennuTeNs A peleHUs] CHCTEMbI JIMHEHHBIX
YpaBHEHUN

99 Pemenne npuknaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBI JIMHEHHBIX
ypaBHEHU U

93 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIBK CUCTEMBI JINHEHHBIX
ypaBHEHUH

24 Konrtponbnas pabora: "PanmonanbHbele ypaBHEHHS U HEPaBEHCTBA.
CucreMbl TUHENHBIX YpaBHEHUN"

o5 @yHKIMS, cIOCO0B! 3aJaHus QyHKIMHU. B3aumMHo oOpaTHbIEe PYHKIIMH.
Kommozurust ¢hyHKImia

26 I'paduk dpynkuuu. DnemeHTapHbie npeoOpa3oBanus rpagukoB
byHKIHMA

97 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHuH pynkimu. Hynm
¢dynkuuu. [IpoMexxyTKH 3HaK MOCTOSHCTBA

08 Yéruple v Heu€THble pyHkunu. [lepuoanueckue GyHKINN.
[TpomekyTKM MOHOTOHHOCTH (DYHKIIMH

29 Maxkcumymbl 1 MUHUMYMBI QyHKIMH. HanOomnbiee u HauMeHblIee

3HaYeHue (PyHKLIUU Ha IPOMEKYTKE




30 Jluneiinas, kBaapaTuyHas U JpOOHO-IIMHEHHAS PYHKITUN 1

31 DJeMeHTapHOe UCCIIEIOBAaHUE U IIOCTPOCHUE IPa(QUKOB ITUX (DYHKITHIA 1

32 DJIeMEHTapHOE MCCIICIOBAaHNE U TTOCTPOEHUE TPaUKOB ATUX (PYHKITUH 1

33 Crenens ¢ 1ensiM nokasarenaem. bunom Heiorona 1

34 Crenens c 1enbM okaszareneM. bunom HeroTona 1

35 Crenennast GyHKIMS C HATypalbHBIM U LIETBIM MTOKazarenaeMm. Eé 1
CBOIicTBa U rpaduk

36 KonTtponpHas padora: "Crenennas pynkuus. E€ cBoiictBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HATYpaJbHOW CTENIEHH U €ro CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €T0 CBOICTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTEICHH U 1
KOpHHU

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COIEPIKALTUX CTENEHH U 1
KOpHHU

41 [IpeoOpazoBaHus YUCIOBBIX BHIPAKECHHUN, COACPIKAIINX CTEIICHA U 1
KOPHH

42 UpparmonansHbie ypaBHeHUs. OCHOBHBIE METO/bI PEIICHHS 1
UPpaAlMOHATIEHBIX YPaBHEHHIA

43 Hppannonansabie ypaBHeHUS. OCHOBHBIE METOBI PEIICHUS 1
UPpaAMOHATILHBIX YPAaBHEHHMA

a2 Hppannonansabie ypaBHeHUS. OCHOBHBIE METOBI PEIICHUS 1
UPPAIMOHATLHBIX YPABHCHHMA

45 PaBHOCHITBHBIE TIEPEXO/Ibl B PEIICHUN HPPAIIMOHAIBHBIX YpaBHEHUN 1

46 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN HPPAIIMOHAIBHBIX YPaBHEHUN 1

47 PaBHOCHITBHBIE TIEPEXO/Ibl B PEIICHUN HPPAIIMOHAIBHBIX YpaBHEHUN 1

48 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH UPPATMOHATBHBIX YPaBHCHHUI 1

49 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIIMKA 00paTHON 1




CTCIICHU C HATYpaJbHBIM ITOKA3aTCJIEM

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIIMKA 00paTHON

>0 CTEIIEHU C HaTypaJbHbIM [10Ka3aTelIeM 1
51 KonTponpHas padora: "CBoiicTBa u rpaduk KOpHS N-0if CTENICHHU. 1
Wppaunonanbubie ypaBHeHUS"
52 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
53 Crenens ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ paliMOHaJIbHBIM IIOKa3aTeIeM U €€ CBOWCTBA 1
55 [Toka3zatenpHast GpyHKIHS, €€ cBOiicTBa U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIUU AT peLICHUS YpaBHEHHIMA 1
S7 Hcnonp3oBanue rpaduka QyHKIMH Ui PELIICHUsT YPaBHEHUI 1
58 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PEIICHUS 1
ITOKa3aTeJIbHBIX YPaBHEHHUU
59 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI pEIICHUS 1
NoKa3aTeIbHbIX YpaBHEHUN
60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUS 1
MOKa3aTeIbHBIX YPaBHEHUN
61 Konrponsnas pabora: "[lokazarensHas ¢pyHkuus. IlokasarenbHble 1
ypaBHEeHUA"
62 Jlorapugm uyncna. CpoiicTBa jJorapudpma 1
63 Jlorapudwm gucita. CBo¥icTBa Jlorapugma 1
64 Jlorapugm uyncna. CpoiicTBa jJorapudpma 1
65 JecsTruunble ¥ HaTypaJibHbIE JIOTapU(PMBI 1
66 JlecaTuuHble U HaTypaJibHbIE JTOTapH(pMbI 1
67 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAMNUX JTOTAPHPMBI 1
68 [IpeobpazoBanue BEIpAXKEHUIA, COAECPIKAIMX JIOTAPU(MBI 1
69 [IpeoOpa3zoBanne BeIpaKEHUH, COIEPIKAINUX JTOTAPHPMBbI 1




70 Jlorapudpmuueckas GpyHKIus, €€ CBOHMCTBA U IpaduK 1

71 Jlorapudmuueckas GpyHKIus, €€ CBOHCTBA U Tpaduk 1

72 Hcnonb3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST ypaBHEHUI 1

73 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUST ypaBHEHUI 1

74 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOBI PEIICHUS 1
norapu(pMHUECKUX YpaBHEHHHA

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METOBI PELICHUS 1
JOTapu(PMHUECKUX YPaBHCHUIN

76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS 1
norapu(pMHUECKUX YpaBHEHHMA

77 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN

78 PaBHOCHIIBHBIC TTEPEXO/Ibl B PEIICHUH JIOTApU(DMUUCCKUX YPAaBHCHHI

79 KontponbHas padota: "Jlorapudpmudeckas GyHKIus. 1
Jlorapudmuueckue ypaBHeHHS"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT'€HC YUCIIOBOI'O apryMeHTa 1

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIOBOTO apryMeHTa 1

82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMeHTa 1

83 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMEHTa 1

84 TpuronomeTrpudeckas OKpyKHOCTb, OIIpe/IeNICHHE 1
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIIOBOTO apryMEHTa

85 TpuronomeTrpuyeckas OKpy>KHOCTb, OIpEICTICHHUE 1
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOIO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYJTBI 1

87 OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKESHUN 1




91 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUN 1

92 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKECHUI 1

93 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUN 1

94 Pemenre TpuroHoMeTpHUECKUX YpaBHEHUN 1

95 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM 1

96 Pemenre TpuroHoMeTpHUECKUX YpaBHEHUN 1

97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

99 Pemenne TpUroHOMETPUUECKUX YPAaBHEHHIA 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

101 KonTtponpnast padora: "TpuronomMeTpuuecKie BEIpaKECHUS U 1
TPUTOHOMETPUUECKHUE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATEILHOCTEH. 1
MeTtoa MaTeMaTH4eCcKOi HHIYKIINN

103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIeA0BaTeNbHOCTH. VicTopHs 1
aHann3a 0ECKOHEYHO MaJIbIX

104 Apudmernueckast nmporpeccus 1

105 ['eomeTpuyeckas nporpeccust 1

106 beckoneyHO yOBIBaIOIIast reOMETPUYECKas IIPOTPECCHS 1

107 CymMma 6eckoHeuHO yOBIBaroIIei reoMeTpUIecKoil mporpeccuu 1

108 JInHelHbIN 1 SKCTOHEHIMANBHBIN pocT. Uucio e. dopmyia ClI0KHBIX 1
IPOIICHTOB

109 JInHenHbIN ¥ 3KCIOHEHIMAIBHBINA pocT. Yncio e. opmyia ClI0KHBIX 1
TIPOIICHTOB

110 Hcnonp3oBaHue Nporpeccuu Ui pelieHns pealbHbIX 3a1a4 1
NPUKIIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locnenoBarensHOCTH U Iporpeccun’” 1




112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI IrpaduKOB HyHKIUN 1
114 CgoiicTBa GYHKIIMIA HETIPEPBHIBHBIX HA OTPE3KE 1
115 CgoiicTBa GYHKIIMI HETIPEPBHIBHBIX HA OTPE3KE 1
116 Meroza MHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB 1
117 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1
119 [IpumeHeHne CBOMCTB HENIPEPHIBHBIX (QYHKIUH JIJIsl pEIICHUS 3a/1a4 1
120 [IpumMeHeHme CBOWMCTB HEMIPEPHIBHBIX (DYHKIUN JJIsl pEIICHHS 3,144 1
121 [lepBast u BTOpas Npou3BOAHbIE (PYHKINU 1
122 Onpenenenue, reOMETPUYECKUI CMBICI POU3BOIHOMN 1
123 Omnpenenenue, GU3MUECKUNA CMBICIT POU3BOIHOMN 1
124 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 1
125 VYpaBHeHUe KacaTeNbHOU K TpaguKy QyHKINU 1
126 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN 1
127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKINH 1
128 [Tpon3BoiHAs CyMMBI, TPOU3BEACHHS, YACTHOTO M KOMIIO3ULIUU 1
byHKIMI
129 [Tpon3BoIHAS CYMMBI, TPOW3BEICHHS, YACTHOTO ¥ KOMIIO3HIIUU 1
byHKIHMA
130 [IpousBoaHast CyMMBI, TPOU3BEIEHHSI, YACTHOTO M KOMIIO3ULIUU 1
byHKIII
131 KonTponbnas pabora: "[IponsBognas” 1 1
132 [ToBTOpeHME, 0000MEeHNE, CHCTEMaTH3AIUs 3HaHUH: "YpaBHeHUS" 1 0
133 [ToBTOpenue, 06001meHNe, cucTeMaTu3anus 3Hanui: "OyHKkmn" 1 0
134 Hrorosast koHTpoIbHAs paboTa 1 1




135 HroroBast kKoHTpoIbHAs paboTa

136 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHU I

137
138

o O O

139
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141
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

O O O O O|kF k-

136

10




11 KJIACC

KoauuecTBO 4acoB

Ne Tema ypoka KouTpoiabHubie
n/m Bcero
padoThI

1 IIpuMeHeHne NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTD U 1
IKCTPEMYMBI

5 [TpumMeHeHne TpON3BOTHON K UCCIIETOBAaHHIO (DYHKIIHIT HA MOHOTOHHOCTD H 1
SKCTPEMYMBI

3 IIpuMeHeHHne NPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTh U 1
SKCTPEMYMBI

4 IIpuMeHeHre NpPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTb U 1
IKCTPEMYMBI

5 [IpumeHeHne Mponu3BOIHON K UCCIEeI0BAaHUIO (QYHKIMII HA MOHOTOHHOCTh U 1
KCTPEMYMBI

6 [TpuMeHeHHne TPOU3BOIHON K UCCIETOBaHUIO (DYHKIMI HAa MOHOTOHHOCTh U 1
IKCTPEMYMBI

7 HaxoxxneHne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUsI HeTIPephIBHOM (PyHKIIMM Ha 1
OTpE3Ke

8 Haxoxaenne Haubob111ero 1 HaMEHbILIEro 3HaYeHHsI HETIPEPbIBHOW (PyHKIIMN Ha 1
OTpe3Ke

9 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHUsI HETPEPhIBHON (PYHKIIUH Ha 1
OTpE3Ke

10 Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUS HETIPEPBHIBHONW (PYHKITUN Ha 1
OTpE3Ke

1 Haxoxxaenue HanOoJIbIIero 1 HAMMEHBIIETO 3Ha4eHUsl HENPEPhIBHOM (PyHKIIMM Ha 1
OTpE3Ke

12 Haxoxxnenne HanOObIIero 1 HAMMEHBIIETO 3HaYCHUsT HeTIPEPhIBHOM (PYHKIINH Ha 1




OTpe3Ke

[IpuMeHeHne MPOU3BOHOM Il HAXOKACHUS HAUITy4dlIero PEIICHUs B

13 1
MPUKIIAJHBIX 3a7a4ax
14 [TpumeHeHre TPOU3BOTHOMN JJIS1 HAXOXKIEHUS HAWIYUIIETO PELICHUS B 1
MPUKIIAJAHBIX 3a7a4ax
15 ITpuMeHeHHre TPOU3BOIHOMN AJIs ONIPEENICHHsI CKOPOCTH U YCKOPEHMSI ITpoliecca, 1
3alaHHOTO (popMysoi miH rpadguxom
16 [TpuMeHeHre TPOU3BOTHOMN /ISl ONIPEeNICHHsI CKOPOCTH M YCKOPEHHS ITpoliecca, 1
3alaHHOTO (popMysoi niH rpadguxom
17 Kommosutust ¢yHKIMi 1
18 Kommnosurus ¢yHkimit 1
19 Komnozumus GyHKimit 1
20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOMN TNIOCKOCTH 1
21 I'eomeTpuueckue o6pa3sl ypaBHEHNUN HAa KOOPIWHATHOM MJIOCKOCTH 1
22 KontponbHas pabdora: "HccrnenoBanue QyHKIHMI ¢ TOMOLIBIO TPOU3BOIHON" 1
23 [TepBooOpa3Hasi, 0CHOBHOE CBOHCTBO IMEPBOOOPA3ZHBIX 1
24 [TepBooOpazHble aneMeHTapHbIX QyHKIMHA. [IpaBuia HaxokeHns: TepBOOOPa3HBIX 1
25 ITepBoobOpaznble 3nemeHTapHbIX (QyHKIUH. [IpaBuia HaxoXaeHNs TEPBOOOPA3HBIX 1
26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1
27 Brruucnenue onpenenénnoro uHTEerpaia mo hopmyne Herotona-Jleitonuma 1
28 Brruucnenue onpenenéHnoro unrerpaia mno gpopmyne Hetotona-JIeitOnuma 1
29 [IpumeneHne nHTETpaia A HaX0XKACHUS TUIoMIaIel TUIOCKUX PUTyp 1
30 [TpumeHeHne UHTETpaa A1l HAXO0XKACHUS 00bEMOB TEOMETPUIECKUX TEI 1
31 [Tpumeps! pemenuit quddepeHaaTbHbIX ypaBHEHUN 1
32 [Tpumeps! pemernit nuddepeHImaibHbIX YpaBHECHUH 1
33 MatemaTruueckoe MOJCIIUPOBAHKIE PEATbHBIX MTPOIECCOB C TOMOIIIBIO 1




muddepeHInaTbHBIX YpaBHEHUH

34 KonTponbnas pabora: "[leppoobpasznas u uaterpan” 1
35 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1
36 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1
37 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1
38 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1
39 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku 1
40 O160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHI C MTOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
41 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHUH C IIOMOIILIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
42 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
44 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1
45 Pemrenre TpuroHoMeTpUUECKUX HEPABEHCTB 1
46 Pemenne TpuroHoMeTpU4ECKUX HEPABEHCTB 1
47 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1
48 KonTponbnas pabora: "['paduku TpUroHOMETPUUECKUX (YHKITHHA. 1
Tpuronomerpuueckue HepaBeHcTBa"
49 OCHOBHBIE METO/IBI PEIICHUS TTOKA3aTeILHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEeLICHHS TOKa3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IBI PEIICHUS TTOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOIbI pEIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1




54 OCHOBHBIE METO/IbI pEIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI peIICHHUS JIOTapU(PMHUUIESCKUX HEPABEHCTB 1
57 OCHOBHBIE METO/1bl PELLICHHS UPPALIIOHAILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHHS UPPALIIOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/1bl PELLICHHS UPPALIIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHHS UPPALTOHAILHBIX HEPABEHCTB 1
61 I'padmyeckue MeToAbl pelieHUs UpPAIMOHATBHBIX YPaBHEHUN 1
62 I'paduueckue METOIBI PEICHNUS UPPAIIMOHATIBHBIX YPaBHECHHUN 1
63 I'padmyueckue MeToAbl pelieHus MoKa3aTeNbHbIX ypaBHEHUI 1
64 I'paduueckue METOIBI peIIeHNS TOKAa3aTeIbHBIX HEPABEHCTB 1
65 I'padmueckue MeToabl pemieHus JTorapupMUIECKIX ypaBHEHUN 1
66 I'paduueckue MeTOIBI PEICHNS JTOTAPHPMHUUECKIX HEPABEHCTB 1
67 I'paduueckue MeTo bl pelIeHNs JOrapuPpMUUECKIX HEPABEHCTB 1
68 I'padrueckue MeToabl peleHus MoKa3aTeNbHbIX U JIOrapu(pMUUYECKUX YpaBHEHUN 1
69 I'paduueckue MeTOIbI pelIeHNs TOKa3aTeNbHbIX U JOrapu(pMUUECKUX YpaBHEHUN 1
70 I'paduueckue MeTo bl pelIeHHs oKa3aTeabHbIX U JJOTapu(PMUUYECKUX HEPABEHCTB 1
71 I'padnueckue MeToabl pereHus NoKa3aTeNbHbIX U JIOTapU(PMUUYECKHX HEPABEHCTB 1
79 KonrtponsHas padora: "HppanuoHaibHble, TOKa3aTeNbHbIE U JOrapupMHUECKUE 1
HepaBeHCTBa"
73 KommiekcHbie uncna. Anredpanyeckasi © TPUTOHOMETpUYecKast (POpMBI 3anucu 1
KOMILIEKCHOTO YHCIIa
74 KommnekcHble uncna. Anredpandeckas 1 TpPUTOHOMETpHUYEcKast pOpMBI 3alHCH 1
KOMIIIEKCHOTO YHCIIa
75 ApudmMernieckre onepannuy ¢ KOMIUIEKCHBIMHI YUCIIaMU
76 Apudmernueckue oneparuy ¢ KOMIJIEKCHBIMA YHCIIAMH




77 N3o0pakeHne KOMIUIEKCHBIX YHUCe Ha KOOPAUHATHOM IIOCKOCTH 1

78 N300pakeHre KOMIJIEKCHBIX YHCET Ha KOOPIUHATHON TUIOCKOCTH 1

79 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO Yucia 1

80 ®opmyna Myaspa. KopHu N-0ii cTeneHu u3 KOMIUIEKCHOTO Yucia 1

81 [TpuMeHeHHe KOMIUICKCHBIX YMCEI JUISI PEIIeHUsT (PU3HMUECKUX H TEOMETPHUECKUX 1
3a1a4

82 KontposnbHas padora: "KomriekcHbie uncna" 1

83 HatypanbHble u 1enpie uncia 1

84 HatypanbHble u 1ienbie uncna 1

85 [TpuMeHeHHE TPU3HAKOB ICTUMOCTH TISJIBIX YHCETT 1

86 [IpumeHeHne MpU3HAKOB AETUMOCTH IIENIbIX YHCET 1

87 [Ipumenenue npuszHakoB Aenumoctu nenbix yucen: HOJl u HOK 1

88 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl m HOK 1

89 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEI: OCTATKU 110 MOIYIIIO 1

90 [IpuMeHeHne NPU3HAKOB ACIIUMOCTH HEIBIX YHCEI: OCTATKU 110 MOIYJIIO 1

01 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIENIBIX YHCEN: alropuT™ EBknuna amns 1
pelIeHuns 3a/1a4 B LIEJIbIX YHCITaxX

92 KonTponbrast padota: "Teopus 1enbix gucen" 1

03 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBbI- 1
CIIEJICTBUS

94 CucremMa ¥ COBOKYITHOCTh YPaBHCHHH. PaBHOCHIIBHBIC CHCTEMBI U CUCTEMBI - 1
CIIEJICTBUS

95 OCHOBHBIE METOIBI PEIIECHUS CUCTEM U COBOKYITHOCTEH PaIlHOHAIBHBIX 1
YpaBHCHHIA

9 OCHOBHBIE METOBI PEIICHUSI CUCTEM U COBOKYITHOCTEH UPPAIIMOHATBHBIX 1
YpaBHEHUH

97 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX 1




ypaBHEHUU

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U COBOKYHHOCTGI;'I IIOKa3aTCIbHBIX

98 . 1
ypaBHEHHH

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX 1
YpaBHEHUU

100 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH JI0rapupMHUUECKuX 1
ypaBHEHUH

101 [IpuMeHeHre CHCTEM K PelIeHUI0 MaTeMaTHYeCKHX 3a7a4 M 33]a4 U3 Pa3IHIHbIX 1
obacTeil HayKH U pealbHOM KU3HU, HHTEPIpeTalus NOITYYEHHBIX pe3yIbTaToB

102 [TpuMeHeHre CHCTEM K PElIeHUI0 MAaTEeMaTHYECKUX 3aJ1ad M 3329 U3 Pa3ITUIHBIX 1
o0acTeil HayKH U peaIbHOM KU3HH, MHTEPIPETALNS OITYICHHBIX PE3yIbTaTOB
[IpuMeHeHne HEpaBEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a/1ad U 3a/1a4 U3

103 pa3IMYHbIX 00JacTel HAyKH U PealbHOM KU3HU, UHTEPIIPETALINS MOJTYYEHHBIX 1
pe3yIbTaToB

104 KontponbHas padora: "CucremMsl palliOHANbHBIX, UPPALUOHATBHBIX 1
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX YpaBHEHHH"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpamMu 1

106 PanmonasibHbIe HEpaBEHCTBA ¢ TapaMeTpaMu 1

107 PanyoHaneHbIE CHCTEMBI € TapaMETPAMU 1

108 HpparmonanbHble ypaBHEHNs, HEPABEHCTBA C TapaMeTPaMu 1

109 HppanmroHansHbIe CHCTEMBI C TapaMeTpaMu 1

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1

111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1

114 TpuronomeTpuueckre ypaBHEHHUs C TapaMeTpamMu 1

115 TpuronomeTpuuecKkre HEPaBEHCTBA C IapaAMETPaMHU 1




116 TpuroHomeTpuuecKkre CUCTEMBI C TTapaMeTpamMu 1

117 ITocTpoeHue u nccneaoBaHUE MATEMATUYECKUX MOJIEIIEN PEAJIBHBIX CUTYALlUH ¢ 1
MTOMOIIIbIO YPABHEHUH C mapaMeTpaMu

118 ITocTpoeHue u nccneaoBaHUE MATEMATUYECKUX MOJIEIEN PEAJIBHBIX CUTYALlUH ¢ 1
MTOMOIIBIO0 CUCTEM YPAaBHEHHI C TTapaMeTpaMu

119 [TocTpoeHue u nccaeaoBaHUE MAaTEMATHIECKUX MOJICTIEH PeaIbHBIX CUTYaIlUH ¢ 1
MIOMOIIBIO CUCTEM YPaBHEHHI ¢ TapaMeTpaMu

120 Kontponbnas pabdota: "3agauu ¢ napamerpamu’

121 IToBTOpeHue, 00001IEHNE, CHCTEMATH3alUs 3HAHUH: ""Y paBHEeHH"

p ) 11 ’ I p
122 IToBTOpenue, 06001IEHNEe, CHCTEMATH3AIMS 3HAHNH: ""Y paBHeHN "
P ’ i 5 11 P

123 [ToBTOpeHME, 00600MEeHNe, cucTeMaTH3aIus 3HaHui: "YpaBHeHus. CUCTEMBI 1
ypaBHEHH"

124 [ToBTOpenue, 0606meHne, cucTemaTu3anus 3Hanuii: "HepaBenctsa"

125 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "HepaBeHncraa"

126 [ToBTOpenue, 0606meHne, cucTemaTu3anus 3Hanuii: "HepaBenctsa"

127 [ToBTOpenue, 0600IIeHNe, cucTeMaTu3anus 3Hanuii: "[Ipon3BoaHas u eé 1
npuMeHexnue"

128 [ToBTOpenue, 0606meHue, cuctemaTu3anus 3Hanuit: "[IpousBoanas u eé 1
npuMeHenue"

129 [ToBTOpenue, 06006meHue, cuctemaTu3anus 3Hanuit: "[IpousBoanas u eé 1
IpuMeHeHue"

130 [ToBTOpenue, 0600IIeHNe, CUCTEMaTH3aNus 3Hanuii: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHnue, 06001meHne, cucreMaTu3anus 3HaHui: "Oyakun" 1

132 [ToBTOpeHMEe, 00001IeHNE, cucTeMaTH3aIus 3HaHni: "D yHKIIN" 1

133 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3alus 3HaHui: "OyHKIun" 1

134 HToroBast KOHTpOJIbHASA paboTa 1




135 ‘ HroroBas koHTposbHas paboTa 1 1
136 ‘ [ToBTOpEeHME, 00001IEHNE, CHCTEeMAaTU3allMsl 3SHAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMartuka: anredpa 1 Hauajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Havasia MaTremMaTuyeckoro ananusa, 10 kimacc/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0111ecTBO
«3narensctBO «lIpocBemienue»

* MaTteMaruka: anredpa v Hauajla MaTeMaTUYECKOTO aHaIu3a, FTeOMETPHSL.
AnreOpa 1 Havajia MaTemMaTuyeckoro anainusa, 11 knacc/ Hukonsckuit C.M.,
ITorarmoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o01ecTBo
«3natensctBO «IIpocBenieHre»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/



