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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-HAYYHBIX KYpPCOB, 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 y4yeOHOro Kypca oOydaroniuecsi OBJIaJeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MNOHUMAaHUsl OCHOBHBIX TEHJICHLIMHA pa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM >KH3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
000OIIeHNEe U KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHI0, (OpMHUpPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

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

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak 4Yepe3 Y4YeOHbId Marepuan, CrnocoOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmetomukum oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUMCIEHUsD», « DYHKIMU U rpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hauana
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 MOCTEINEHHO HACHIIAasICh HOBBIMH T€MaMd W paszaenamu. J[aHHBIN
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 Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOrO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOIr0 00111ero 00pa3zoBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONEepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJICJICH PEaNbHOTO MUpA, HMIMPOKO HCIONB3YIOTCS 000O0IIeHHe U
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 oOydaromuecs OBIAJEBAIOT PA3IUYHBIMH  METOJaMH  PCIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, P PEIICHUH MPHUKIATHBIX



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,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKXKE BBIPAXKECHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 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: aHATUTHYECKOM, rpaduueckoil u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMATHYECKUX, TAK M NPHUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, 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
YCKOpEeHMsI TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 33a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YE€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHSA MAaTEMaTUKH 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, OOBECTUHSIONMNNA BCE pa3/eibl
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 €r0 JJisi BHIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILUICHUS
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 MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIENECH peabHBIX
CUTyallWi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapaTra aireOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOKIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  KOHKPETHU3UPOBATh  MPOOJiEMYy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHble mnepuoanueckue npoou. IlpumeHeHue apoOed W MPOICHTOB ISt
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCIa U €ro cBoicTBa. [IpubmmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

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

Apudmernueckuii KOpeHb HaTypaJbHON CTEIICHH M €T0 CBOKCTRA.

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

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

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO 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 HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS TEIBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUM, COACPIKAIINX CTCIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



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

[TocTpoeHne MaTeMaTUYECKUX 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.

DyHKIUHN U TPAPUKH

@yHkus, crnocodbl 3agaHus (QyHKkIuU. B3auMHO oOpaTtHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

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

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

CrenenHast GpyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPY>KHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH MeOMETPpUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yakiuil. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (yHKIHH.

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

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBknuaa 1j1s peneHus
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 creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMYHbIX O00JacTel HAayKh M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKu.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[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
IPUKIAJAHBIX 3aJadax, JUIsl OIPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus 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 IPOIECCOB € MOMOLIBI0 U depeHInaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETHKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAaHHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM MAesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACcCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoOBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MPOOJIEeMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA KCIEPUMEHT, UCCIIETOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, SBJICHHUS, TIPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCA, a TaKXKE BBIIBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

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

BBIOMpaTh MH(POPMAINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBICHUS;

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

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 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, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HMH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

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

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh I1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



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

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTtesss 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpULl U OIpPEACIIUTENCH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI ISl TPEoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

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

DOyHKUMHA U TPaPuKu:

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

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIUH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zaTeneM, rpapuk CTeneHHOW (YHKUHUU C HATypajJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

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

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

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

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATh MOHATHSIMU: apumeTHdeckas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOIHO ONEPUPOBATH MOHATUSAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATH MMOHATUSAMH: HENpPEepbIBHbIE (GYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

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

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

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHSATHUSMHU:  MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYEeCKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

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

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

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

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

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

peuarp palOHaJIbHbIE, UppalOHAIBHBIE, II0OKA3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha fA3BIKE alreOpbl, COCTaBJISATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEIOBAHUS PealbHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO [JI HAXOXKICHHS HAWIy4YlIEero pEelICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyectBo 4yacos
Buasbl
DJIeKTPOHHbIE
JEeATECJIbHOCTH
Ne HaumeHoBaHue pa3iesioB U TeM K (undgposBbie)
OHTPOJIbHBIE
/. nmporpamMmsl Beero P 0byuarommxest ¢ 00pa3oBaTeIbHbIe
padoTn yueToMm padoueii pecypebl
NPOrpamMMmblI
BOCIIMTAHUSA
MHO0X€eCTBO IEHCTBUTENBHBIX YUCEIL Pa6ora B mapax
MHorounensl. PaninonanbsHbie 24
ypaBHEHUsI 1 HepaBeHCTBA. CUCTEMBI
JMHEHHBIX YpaBHEHUH
Oyukuuu u rpapuku. CreneHHas 12 ['pynmoBas
(GyHKIHS ¢ HENBIM MOKa3aTeeM pabora
Apudmernueckuit KopeHb N-0i AYKIHMOH 3HAaHUU
creneHu. MppanuoHanpHble 15
ypaBHEHHUSI
IToka3zarenbHast QyHKIMSL. 10 Pabora B mapax
IToka3zaTenbHblE YpaBHEHUS
Jlorapupmuueckas QyHKIHs. 18 ['pynnoBas
JlorapudmMuueckue ypaBHEHH pa60Ta
Tpuronomerpuieckre BoIpaKeHUS U 29 AYKIHMOH 3HaHUU
ypaBHEHHUSI
[TocnemoBaTenbHOCTH U TIPOTPECCHH 10 HNuTepakTuBHBIE




MCTOJbI

HenpepsiBHbIC DYHKITNH.
[IpousBogHas

[ToBTOpeHue, 060061IeHNE,
cucTreMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

20

136

10

DBpUCTUYECKAs
Oecena
CutyanmoHHo-
posieBas
UTrpa,KOHCUITUYM




11 KJIACC

KoanuecTBO 4acoB

JJIeKTPOHHbIE
Buabl nesiTeIbHOCTH
Ne HaumeHoBaHue pa3iesioB U TeM K (undposbie)
OHTPOJIbHBIE
n/n NMPOrpamMMbI Bcero P 00y4aIOIIHUXCS ¢ yUeTOM o0pa3oBaTe/ibHbIE
padoTh padoueii mporpaMMbI pecypebl
BOCIIMTAHUA

Uccnenosanne GyHKLmii ¢ 29 1 HNHTEpakTUBHBIE METOIBI
MIOMOILBIO TPOM3BOIHON
[TepBooOpasHast 1 HHTETpa 12 1 ['pynmoBas pabora
I'paduku TPUrOHOMETPUUYECKUX OBpucTuyeckas decena
¢bynkuuii. Tpuronomerpuyeckue 14 1
HEpaBEHCTBA
HppanuoHaibHbIe, AYKIHMOH 3HAHUU
MIOKa3aTeIbHbIE U 24 1
norapupMHUECKUe HEPABEHCTBA
KoMruiekcHbIe nca 10 1 Paborta B mapax
HatypanbHble 1 1eiblie yuciaa 10 1 ['pynmoBas pabota
CucteMsbl pallMOHAIBHBIX, Becena
UppanoHaIbHBIX

bp 12 1
MOKa3aTeIbHbIX U
JorapupMHUUECKUX ypaBHEHUN

NurepaktuBHas
3aza4yu ¢ napaMmeTpamu 16 1
DKCKYypCHUs

[ToBTOpeHue, 0600OIIEHHE, 16 ) CuTtyallmoOHHO-poJieBas
CHCTEeMaTH3alus 3HaHUI HIpa,KOHCHUJIIMYM,TPCHHAHT




OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 136

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

10

KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kourpoaeusre U3y4YeHHud o0pa3oBaTe/bHbIE
padoThI pecypes!

[[MHOXkeCTBO, Onepaliii HaJl MHOKECTBAMHU 1 0

Y UX CBOWCTBA

Juarpammsl Ditnepa-Benna 1 0

[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0

amnmnapara Jajis pelieHHs 3a1a4

Panmonansabie ynciaa. OOBIKHOBEHHBIE U

JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1 0

NepPUOANYECKHUE TPOOH

Parmmmonansusie ynciaa. OOBLIKHOBEHHEIE U

JECATUYHBIE IPOOHU, TTPOIIEHTHI, OECKOHEUYHBIS 1 0

MEPUOANYECKHE POOH

[Tpumenenue apobeli U NPOIEHTOB IS 1 0

PEIICHHUA MTPUKIIAJHBIX 3a1a4




[Ipumenenue apoOeil 1 NPOLEHTOB IS

! pEILIeHUs IPUKIAJHBIX 3a7a4

8 JleicTBuTeNbHBIE YKciia. PaimonanbHbie U
UppalMOHaJIbHbIE YKCIIa

9 Apudmerndeckue onepanum ¢
JEUCTBUTEIIBHBIMY YU CIIaAMU

10 Mopynp E€MCTBUTEIBHOTO YACIIA U €r0
CBOMCTBa
[IpubnuxEéHHbIE BRIYUCIICHUS, TIPaBUIIA

11 OKpYIJICHUS, IPUKUKA U OLICHKA pe3ynbTaTa
BBIYMCIICHHUI
OcCHOBHBIE METO/IBI PELLIEHNUS LENbIX U

12 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB
OcHOBHBIE METO/IBI PELLIEHNUS LENbIX U

13 JpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB
OcCHOBHBIE METO/IbI PELLICHNUS LENbIX U

14 JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB
MHoOrowieHsl OT OAHON NEPEMEHHOM.

15 Jenenne MHOTO4JIEHa HA MHOTOUJICH C
octaTtkoM. Teopema besy

16 MHoro4sIeHb! ¢ HETbIMU KO3 UITHEHTAMH.
Teopema Buera

17 Pewienne cucreM TMHENHBIX YPaBHEHUN

18 Pemenne cucreM MMHENHBIX YpaBHEHUI

19 Marpuiia cucTeMbl JINHEWHBIX YPaBHEHU.




Ornpenenurens MaTpUIbl 2X2, ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €T0 3HAYCHUS

20

Ornpenenurens MaTpUIlbl 2X2, ero
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYKCIICHHE €TI0 3HAYCHUS

21

22

[IpuMeHeHne onpeaenuTels 1 PeIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemrenne npukiagHbIX 3a/1a4 C TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

25

26

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a1aHus QYHKITUH.
B3aumuo obparnslie pynkiuu. Kommnosumus
byHKIMI

I'padux pynkuun. dnemeHrapHbie
npeoOpa3oBaHus rpadukoB GyHKIUN

27

O06nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

28

29

YérHble 1 HeUETHBIE PYHKIINU.
[Tepuoanueckue pynkuu. [pomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE




(GyHKINU Ha TPOMEKYTKE

Jlunelinas, kBagpaTuyHas u IpoOHO-

30 .
auHeWHas QyHKIH

31 DIIEMEHTApHOE UCCIIEI0OBAHUE U IIOCTPOCHHE
rpaduKoB 3TUX QYHKIIUNA

32 DJIEMEHTApHOE UCCIIEI0BAHUE U TIOCTPOEHHE
rpaduKoB 3TUX QYyHKIUN

33 Crenens ¢ nenslM nokasareiaeMm. bunom
Herorona

34 Crenens ¢ 1enbIM nokasarenaeMm. buaom
Hsrotona

35 CrenenHasi GyHKIUS C HATYPAJTbHBIM H
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas pabora: "Crenennas GyHKIuS.
E¢ cBoiicTBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTETEHH U €r0 CBOMCTBA

38 ApudmeTnueckuiit KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUH,
CoJIepKalliX CTENeHH U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX

ypaBHEHUU




43

Uppanmonanbubsie ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS UPPALTUOHATIBHBIX
ypaBHEHUH

44

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPppALTUOHAIIBHBIX
ypaBHEHUI

45

46

PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUT
UPPALMOHATILHBIX YPaBHEHHIA

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VUPPALMOHAIBHBIX YPABHEHUN

48

49

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

CaoticTBa u rpaduK KOpHsI N-Oi CTENEHH KaK

(GyHKLIMU 0OpaTHOH CTENEHU ¢ HaTypaJlbHbIM
MOKa3aTesneM

50

CgoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KaK
GyHKIIMM 0OpaTHOM CTENEHU C HATypaIbHbIM
MOKa3aTeseM

51

KonTponsHas pabora: "CBoiicTBa 1 rpaduk
KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHuUs"

52

53

Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U e€
CBOMCTBA

CreneHs C pallMOHAIBHBIM MOKa3aTeIeM U eé
CBOMCTBA

54

CremneHb ¢ palluOHAIBHBIM [TOKA3aTeIeM U e€




CBOMCTBA

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U

55 1 0
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7 1 0
pelieHusi ypaBHEHUM

57 Hcnonp3oBanue rpaduka QyHKIHH 115 1 0
peueHusl ypaBHEHU I

58 [Toka3arenbHble ypaBHeHHs. OCHOBHBIE 1 0
METO/IbI pEIICHUS TOKA3aTEIbHBIX YpaBHEHHH

59 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE 1 0
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YpaBHEHHH

60 [lokazarenbHble ypaBHEeHUSI. OCHOBHbIE 1 0
METO/IBI pEIICHUS TOKA3aTeIbHBIX YpaBHEHHH

61 KoHntposbHas padora: "[lokazarenpHas 1 1

krus. [lokasarensHele ypaBHeHUA"
yH y

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1 0

63 Jlorapudwm gucia. CBoiicTBa orapugma 1 0

64 Jlorapugm umncna. CoiicTBa Jorapudpma 1 0

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1 0

66 JlecaTuuHbIe U HaTypalibHbIE JTOTapH(PMBbI 1 0

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1 0
aorapudmsl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1 0
aorapudmbl

69 [IpeoOpazoBanue BEIpaXKEHUA, COAEPIKALIMX 1 0
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBONCTBA U 1 0




rpaduk

Jlorapudmuueckas GyHKUUA, €€ CBOWCTBA U

& rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM

73 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
yYpaBHEHUHU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
norapu(MUUECKUX YpaBHEHUN

79 KonrtponsHas pabdora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHUCJIOBOTO apTyMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 1 0
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,
84 OTpe/ieNIeHUe TPUTOHOMETPUIECKHUX (DYHKITUI 1 0
YHICIIOBOTO apryMEHTa
TpuronomeTrpuyeckast OKpyKHOCTb,
85 ompeieJICHuE TPUTOHOMETPUYECKHUX (DYHKITHI 1 0
YHICIIOBOTO apryMEHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 0
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1 0
88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1 0
89 OCHOBHBIEC TPUTOHOMETPUYECKHE (OPMYITBI 1 0
90 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1 0
BBIPAKCHU I
01 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1 0
BBIpOKEHUI
92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1 0
BBIpOKEHU I
03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 0
BBIpOKEHU I
94 Pemenne TpuroHoMeTpuUeCcKUX ypaBHEHUI 1 0
95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0
96 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1 0
97 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUI 1 0
98 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1 0
99 Pemenne TpUTOHOMETPUYECKUX YPAaBHEHHHA 1 0
100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 0




KonTtponpHas padora: "Tpuronomerpuyeckue

101 BBIPOKECHHS 1 TPUTOHOMETPUUICCKHE
ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS

102 nocjenoBaTenbHOCTed. MeTon
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MOCIIeI0BATENBbHOCTH. VicTopus aHanmn3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 ['eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpruieckas
nporpeccust

107 CyMMa OeckOHEYHO yOBIBaroIen
FEOMETPUUECKOMN MPOTrPECCHH

108 JIMHENHBIN ¥ SKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTponsnas pabora: "[locnenoBarenbHoctu
U porpeccun’

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKINMA

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha

OTpe3Ke




115 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

116 Meroza MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB

117 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB

118 Meroza MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 OnpeneneHue, reOMETPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIIN

195 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIUHN

126 [Ipou3BoHbIE AIIEeMEHTAPHBIX (QYHKIIHNA

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX PYHKLUI

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”




132 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS 1 0
3HaHui: "YpaBHeHus"

133 HOBTOPC'I'{I/IC, 0606I{feHHe, CHCTEMATU3AIIH 1 0
3HaHuil: "OyHKIUU

134 HroroBast koHTpoIbHAs paboTa

135 Hrorosast kKoHTpoOJIbHAS paboTa

136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1 0
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero KonTpoabHbie U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI pecypes:
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 0
(GyHKLIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 0
(GyHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI
3 [TpumeHeHre TPOM3BOTHON K UCCIIETOBAHHIO 0
(GyHKIHUH HAa MOHOTOHHOCTB M OKCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 0
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 0
(GyHKIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 0
GbyHKINH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3Ha4YeHHUs1 HeTIpephIBHOHN (PyHKIIMM Ha 0
OTpe3Ke
Haxoxxnenune HarnOobIIero 1 HAMMEHbIIETO
8 3HA4YeHHUs1 HeTPEePhIBHOM (PyHKIIMM Ha 0
OTpe3Ke
Haxoxxnenne HanOoIbIIIero ¥ HANMEHBIIIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 0
OTpe3Ke
10 Haxoxzaenne HaubosbIIero 1 HAUMEHbILIETO 0




3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

11

12

13

Haxoxxnenne HanOOobIIEero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHON (pyHKIIMH Ha
OTpe3Ke

Haxoxzaenue HaubosbIIero 1 HaMMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

[IpumeneHne mpoOU3BOIHON I HAXOXKACHUS

HaWJIyqlIero pCuICHUA B IIPUKIIATHBIX
3aJadax

14

[IpumeneHne npou3BOTHOM JUIsl HAXO0XKACHUS
HaWJIy4lIero peleHus B TPUKIaIHbIX
3aJadax

15

[IpuMeHeHne pOU3BOIHOM IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyIon Hiu
rpaduKom

16

[IpuMeHeHne Mpou3BOJHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
polecca, 3alaHHOro (GopMyJon Hiu
rpaduxkom

17
18

Kommnosurus ¢yHkImit

Kommosurus ¢hyHkImit

19

20

Kowmnozunus ¢pyHkimit

I'eomerpuueckue oOpas3bl ypaBHEHUI Ha
KOOPJAWHATHOM TIOCKOCTH

21

I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha




KOOPAMHATHOW INIOCKOCTH

Kontponbnas padota: "UccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XKICHHS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (HYHKIUH.
[IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTErpana

97 Boruncnenue onpeien€HHOro HHTErpaa 1o
dbopmyiie Hetotona-Jlelioamma

98 Brruncnenue onpenenéHHOro uHTerpaa mo
dbopmyiie Hetotona-Jlelioamma

29 [IpuMmeHeHne nHTEerpana Ui HaX 0K IACHUS
Ioaiel IIOCKUX GUryp

30 [TpumeHeHne UHTErpaa A HaXOXKIACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii auddepeHnnaTbHbIX
ypaBHEHUH

39 [Tpumeps! pemenuii auddepeHnnaTbHbIX
ypaBHEHUU
MatemaTnueckoe MOJEINPOBAHHUE PeATbHBIX

33 IIPOIIECCOB C MTOMOIIBIO AU(HEePSHIMATHLHBIX
YpaBHEHUI

34 KonrtponsHas pabdora: "[leppooOpaznas u

nHTerpan”




Tpuronomerpuueckue GyHKIUH, UX

35 . 1 0
CBOWCTBA U IrpaQuKu

36 Tpuronomerpuueckue GyHKIUH, UX 1 0
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX 1 0
CBOMWCTBA U IrpauKu

38 Tpuronomerpuueckue GyHKIUH, UX 1 0
CBOMWCTBA U IrpapuKu

39 Tpuronomerpudeckne GyHKIUH, UX 1 0
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 yYpaBHEHUH C TIOMOIIIBIO 1 0
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

41 yYpaBHEHUH C TIOMOIIIBIO 1 0
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

42 YpaBHEHH C TIOMOIIHIO 1 0
TPUTOHOMETPHUECKOW OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

43 YPaBHEHHI C TIOMOIIIBIO 1 0
TPUTOHOMETPHUECKOW OKPYKHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 0

45 Pemenne TpuroHoMeTpU4ECKUX HEPABEHCTB 1 0

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 0

47 Pemenne TpuroHoMeTpuYECKUX HEPABEHCTB 1 0

48 KonrponsHas padora: "['paduku 1 1

TPUTOHOMETPUUECKUX (QYHKIIHH.




Tpuronomerpuyeckue HepaBeHCTBA"

OcCHOBHEBIE MECTOJbI pCHICHUS ITOKAa3aTCIIbHBIX

49
HEPABCHCTB

50 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTESIbHBIX
HEPaBEHCTB

51 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIbHBIX
HEPABCHCTB

59 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTSIbHBIX
HEPABCHCTB

53 OCHOBHBIE METOJIbI PEILICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB

55 OCHOBHBIE METOJIbI PEILICHUS
norapuMUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
UPPAaIMOHATILHBIX HEPABEHCTB

58 OcHOBHBIE METOBI PELICHUS
UppaIMOHAILHBIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
UppaIMoOHALHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHATILHBIX HEPABEHCTB

61 I'padmyueckue MeToAbI perieHus
UppaIMOHAILHBIX YPaBHEHHIA

62 I'padmyueckue MeTOABI pelIcHUS




HMPPALMOHAIIBHBIX YPABHEHUN

63

64

I'padguueckue MeTo bl peLIeHus
[I0Ka3aTeNIbHBIX YPAaBHEHUM

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeToAbI pelicHUs
norapu)MUIECKUX ypaBHEHUI

66

67

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

68

I'padmyeckue MeToabI pemieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
YpaBHEHUU

69

70

71

I'padmyeckue MeToabI pemieHUs
MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
YpaBHEHUU

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX
HEPaBEHCTB

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JOTapu(PMHUUECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppatmonanbsHele,
MoKa3areiabHbIE U JIorapupMuuecKkue
HepaBeHCTBa"

73

KommnekcHeie uncna. AnreOpandeckas u
TPUTOHOMETpHUYEcKas (popMbI 3arucu




KOMIIJICKCHOT'O YHncCJia

KommiekcHbie uncna. Anredpanydeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YU CJIaMHU

76 Apudmernueckre onepanum ¢
KOMILIEKCHBIMU YU CJIaMHU

77 N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOP/AMHATHOH MJI0CKOCTU

79 ®opmyna Myaspa. Kopau N-o#1 ctenenu us
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oii ctenenu us
KOMIIIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCeN JUIs

81 pemeHust GU3NYECKUX U reOMEeTPUIECKUX
3aja4

82 KonTponbnas padota: "KomiuiekcHbie
gucna"

83 HatypanbHble 1 1ienbie yncia

84 Harypanbnble u niensie yucna

85 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qHCcen

86 [TpuMeHeHre TPU3HAKOB AETMMOCTH LENbIX
qucen

87 [TpumMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX




yucen: HOJl u HOK

88

89

[IpuMeHeHne MPU3HAKOB ACIIUMOCTH HEIIBIX
gucen: HOJl u HOK

HpI/IMeHCHI/Ie IIPHU3HAKOB ACIMMOCTHU LEIIBIX
YHUCEII: OCTAaTKH 110 MOIAYJIIO

90

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX
YHUCCII: OCTATKH 110 MOIAYJIIO

91

92

HpI/IMeHeHI/IC IMPHU3HAKOB ACJIUMOCTHU LECJIbIX
YHCCII: aJITOPUTM EBKJII/IIIa JJI1 pCIHICHUA
3aJa4 B ICJIbIX YUCJiaX

KontposbHas padora: "Teopus menbix
yucen"

93

Cucrema 1 COBOKYITHOCTh ypaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIC/ICTBHS

94

95

96

Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW UppaliOHAIBHBIX
ypaBHEHUH

97

OcHOBHBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHEHUI

98

99

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHEHUI

OcHoBHBIC MCETOJbI pCHICHUA CUCTCM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

100

101

102

103

104

105

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

IIpuMeHEeHNnE CUCTEM K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 ¥ 3a1a4 u3
pa3nuyHbIX 001acTeil HAYKH U PeaNbHOM
YKU3HM, HHTEPIIPETALUs I10JTY4EHHBIX
pEe3yJIbTaTOB

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs II0JTY4EHHBIX
pEe3yJIbTaTOB

IIpuMeHeHNE HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a7a4 U 3a7ad 13
pa3IMYHbIX 00JacTel HayKH U pealbHON
KU3HU, UHTEPIPETALUS OTYyYECHHBIX
pe3yIbTaTOB

KontponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX

ypaBHeHUH"

PanunoHannHBIC YpaBHCHHU C ITapaMCTpaMn

106
107

PannonanbHble HepaBeHCTBa ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA

N N s

o O o o




C rapaMeTpamMu

109

110

HppanmonanbHble CUCTEMBI C TapaMeTpaMu

IlokaszaTenbHble ypaBHEHUs, HEPABEHCTBA C
napaMeTpamMmu

111

112

IToka3zaTenbHbIE CUCTEMBI C TAPAMETPAMHU

Jlorapudmuueckue ypaBHEHUS, HEpaBEHCTBA
C mapameTpaMu

113

114

115

Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpamMu

Tpuronomerpuyeckue ypaBHEHHUs C
napameTpamu

TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

116

117

118

119

120

TpUroHomeTpu4ecKue CUCTEMBI C
rapameTpamu

ITocTpoeHue u ucciaenoBaHue
MaTeMaTUYECKUX MOJENEH peaabHbIX
CUTYyalMil C IOMOLIbIO YPABHEHUH C
rapameTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYalMH C IIOMOILBIO CUCTEM YPABHEHHH ¢
napameTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJIENIEN PeaIbHBIX
CUTYalMH C IOMOILBIO CUCTEM YPaBHEHMI €
napameTpamu

KonrtponbHas pabora: "3anaun ¢
napaMmerpamu”




[ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIUs

121 2. n n
3HaHUU: "YpaBHEHUS

122 [ToBTOpenue, 0000IeHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HaHuii: "YpaBHeHus. CuctemMbl ypaBHEHUR"

124 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBeHncrna"

126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHui: "[IponsBoanas u e€ npumeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"

130 [ToBTOpenue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHui: "VIHTerpan u ero npumeHenue"

131 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "Oyakun"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "Oyakun"

134 HTorosasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoIbHAs paboTa
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[ToBTOpeHmEe, 06001IeHNE, CHCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

A.T'. MopakoBuy. Anredpa 1 Hayajga MaTeMaTH4ecKoro anaimsa. 10 kiacc.

Y4aeOHuK /U1 yyanmxcs o01meo0pa3oBaTeabHbIX yupexaeHuid. — M.: MHemo3uHa,
2021.

A.I'. MopakoBuu. Anrebpa 1 Hayana MaTeMaTH4ecKoro aHanmsa. 11 kmacc.
Y4eOHUK AJ1 ydamuxcs 001eo0pa3oBaTebHBIX YIpEeKAeHUH. — M.

Muemo3suna, 2021

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
A.I'. MopakoBuu. AnreOpa u Hadajia MaTeMaTuyeckoro anaiausa. 10 kmacc. 11
KJ1acc. YUeOHHUK JUIsl ydaluxcs 001ieo0pa3oBaTeIbHbIX YupexkaeHul. — M.:
MuemosuHa, 2021.

PaGouas mporpamma cpeanero odiero oopazoBanus npeamera «MaremaTrkay
yriyonéHHbIi ypoBeHb. Ogo0peHa penieHueM ¢eaepanbHoro yaeOHo-
METOINYECKOTO OOBEIUHEHHS 10 00I1IeMy 00pa30BaHUIO, MPOTOKOI 7/22 OT
29.09.2022 .

Metoauyeckue pekoMeH1auu 1mo yueoHuky "Anredpa u Hauana anainuza" 10-

11 knaccel /ABTop: A.I'. MopakoBuy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



*http://window.edu.ru/ DnekTpoHHas OMOIMOTEKA YYCOHUKOB M METOINICCKUX

MaTCpUuaIoB

ehttp://www.math.ru Marepuassl o MaTeMaTHKe B EMuHONM KOJIEKIIMN

1 (POBBIX 00pa30BATEIHHBIX PECYPCOB

*http://www.bymath.net I'azera «Matemaruka» N3narensckoro qoma «IlepBoe

CEHTSIOpsI»

ehttp://www.uztest.ru 3amaun o reoMeTpun: HHHOPMAIIMOHHO -TIOUCKOBASI

CHUCTCMa

*http://www.problems.ru KomnbroTepHas MaTeMaTHKa B IIIKOJIC

ehttp://school.msu.ru Maremaruka. llIkona. byaymiee. CaiiT yunuTens MaTeMaTUKA

A.B. llleBknna

* http://www.etudes.ru Matematnueckoe 00pa3oBaHue: MPOIILIOE U HACTOSIICE.

NHuTepHeTOMOIMOTEKA IO METOJUKE MPENOIaBaHUsI MAaTEMATUKH

*http://www.exponenta.ru ITopran Allmath.ru — Bcs MmaTemaTrka B 0JJHOM MecCTe

*http://www.allmath.ru I[TpukiagHas MaTeMaTHKa: CIPABOYHUK MAaTEMaTHUCCKUX

dbopMyI1, IPUMEPHI U 33J1a4d ¢ PEIICHUSIMHU

http://math.rusolymp.ru 3agayduk 11 DOATOTOBKY K OJIMMITUALAM [0

MaTEMaTHUKE

*http://tasks.ceemat.ru 3anumarenpHas MmareMaTka — OJUMIIHAIbBI, HTPHI,

KOHKYPCBI 110 MaTEMATHUKE AJI1 INKOJIbHUKOB

*http://www.math-on-line.com Marematnueckre OUMITHAIBI IS IIKOJIHHUKOB

http://www.olimpiada.ru MaremaTndyeckue OJIUMIOMAALI U OJIMMIIMAAHBIE 3029l



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/







