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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPaKTHOE MBIIUIEHUE O0yJaroUMXcs Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTu4deckoit popme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Aisrebpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U MCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crneuuduky ydeOHou
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

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

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebde
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIlapaToM, Y HUX TOCJIEI0BATEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOMIMMCS MHOXKECTBa HATYpalbHBIX, IIENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEpPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBbIX YHUCEN, OCOObIe CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMM UX HPUMEHEHUS ISl PEleHUsl pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUHM BCErO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAlMOHAIBHBIX, IOKAa3aTeNbHbIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAauOOJBIINX M HaMMEHBIINX 3HAYEHUN (PYHKIIHH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. bmaronaps u3ydeHUro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMA BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyalUu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMI pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

ConepxarenpHO-MeTOIMYecKas: TMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTEMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIEAyeT NpU3HaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTUYECKHIX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH pealbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JIJs pelIeHUs NpUKIagHbIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB pEILICHUS MPUKIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciei 3HAHUIM U PeaJbHOU KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIBI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUYECKHUE bopMyIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, TPUMEHEHUE ONpPENEIUTENs sl pEelIeHUsS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Komnosumms gyskiuit. I'paduk  PyHkiuu. SiaemeHTapHbIe NpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3Ha4eHUs PYHKIIUU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

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

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUU. JINHENHBIN U S3KCIOHEHIMATBHBINA POCT. Yucio e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



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

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

[IpousBogubie  aneMeHTapHbiX  ¢GyHkiuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBbIX IPOLECCOB W SBJICHUM, NPHU PELICHWH 3a4ad W3 JPYTHUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [IpumMeHeHne npu3HAKOB JENMMOCTH LIEJIbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4Hcia. Apudmerndyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHbIE METOJbl pEIICHUS TIOKa3aTeIbHBIX U  JIOTAapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuyeckue o0pa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN 9 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxaenue  HauOoONbIIEro W HAUMEHBIIEro  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

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

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS Pa3IUYHBIX CTPYKTYp, SBJICHHH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAapPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEeMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

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

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

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCJEI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIIEI0BaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBAaThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH JA€(UUNTH UHPOpPMALMHU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

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

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM 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 IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

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

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



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

OIEpUPOBATh MOHATUSIMH: APKCHUHYC, apKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pPa3jIM4YHbIE METOJAbl PEIICHHs palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BbIYMCICHUS €ro 3HAa4YeHHS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/add, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPpeoOpa3oBanus rpaduKoB QyHKIINIA;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (DPYHKIMU OOpaTHOM CTENEHu C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

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

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

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOJHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMAYNIO, 3alUChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(METHUIECKHE OMepali ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEH TIpU pEIICEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBHUIO 3a1a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIUU ABYX (DYHKITHIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmysne Horotona-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 YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Bcero
4acoB

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

MHoOxkecTBO
JIEMCTBUTEIIbHBIX YNCET.
MHorouJyieHsl.
PauyonanbHbIe ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPAaBHEHUN

24

https://lesson.edu.ru/

OyHKIUYU U TpadUKy.
CrenenHast QyHKIMS C
IeJIBIM [TOKa3aTeNeM

12

ApudmeTnieckuii KOpeHb
N-0i CTETECHM.
HppauroHnanbHbie
ypaBHEHUS

15

[Toka3zarenbHas GyHKIHSA.
ITokxazarenbHble
ypaBHEHUS

10

Jlorapugmuueckas
byHKLHS.
Jlorapugpmuueckue
YpaBHEHHUS

18




6 Tpuronomerpudeckue 29
BBIPAXKEHUS M YPAaBHEHUS

y ITocnenoBarenbHOCTH U 10
POTpPEeCCUU

8 HenpepsiBHBIC (hYHKITHH. 20
IIpousBoaHas

9 [ToBTOpEHHE, 0000IICHUE, 5
CHCTEeMAaTU3alusl 3HaHUH

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10




11 KJIACC

Ne HanmeHnoBaHue pa3iesioB u Beero Kontpoabubie | IlpakTnueckue JJieKTpOHHBIE (HU(POBBIE)
n/nm | TeM NPOrpaMMbl padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
1 Hcenenosanne (byHKHH? ¢ 22 1 https://lesson.edu.ru/
MIOMOIIBIO TTPOU3BOTHON
2 [TepBooOpa3uast U HHTETpAI 12 1
I'padpuxu
TPUTOHOMETPHYECKHIX
3 (G YHKITHIA. 14 1
Tpuronomerpuueckue
HEPABCHCTBA
HppauuoHaibsHbIe,
4 MOKAa3aTeIbHBIC U 24 1
norapuMuIecKue
HEPABCHCTBA
KommiekcHbie uncna 10 1
HatypanbHble U 11e51b1e ynciia 10 1
Cuctembl paluoOHAIbHBIX,
7 UPPaAIUOHATIEHBIX 12 1
MOKA3aTeIbHBIX U
norapu(pMUUECKUX ypaBHEHHMA
8 3aaum ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHwme, 06061ueH1/v1e, 16 5
CUCTEeMAaTH3aIHsI 3HAHHHA
OBILEE KOJIMYECTBO YACOB 136 10

I10 ITPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

Bcero
' padoThI padoThI

[[MHOK€eCTBO, ONepaliy Hal
MHOKECTBaMH U UX CBOMCTBa
Huarpammsl Ditniepa-Benna
IIpuMeHeHne TeopEeTHKO-
MHO>KECTBEHHOIO amnrapara Jjisl peuieHus
3amad

Parmonansubie yncia. OOBIKHOBEHHBIC U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
Parmonansubie yncia. OOBIKHOBEHHBIC U
JECATUYHBIE TPOOH, MPOLICHTHI,
OECKOHEUYHBIC TIEPHOINIECKHUE TPOOH
[Ipumenenue qpoOei U IPOIEHTOB TSt
pEeLIEeHUs TPUKJIIAIHBIX 3a]1a4
[Ipumenenue qpoOei U IPOIEHTOB TSt
peleHNs TPUKJIIAIHBIX 3a/1a4
JlelicTBUTEeNIbHBIE YUCIIa. PallioHaIbHEIE
Y HppalMOHAJIbHBIC YUCIIa

KoaudecTBO 9acoB

KonTpoabsubie  IIpakTuyeckue

Jara
H3Y4YeHH S

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



9

10

11

12

13

14

15

16

17
18

19

20

Apudmernueckue onepanuu ¢
JCWCTBUTEIILHBIMH YHCIIaMH

Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBA

[TpuOnmkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

OCHOBHBIE METOJIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPABHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
IpoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METO/IbI PELLICHNUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

MHoOrouyieHsl OT OAHOU NEPEMEHHOM.
JleneHne MHOTOouIeHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy

MHorouseHsl ¢ LIEIbIMU
koddunmentamu. Teopema Buera
Pemenne cucreM TMHENHBIX YpaBHEHUI
Pemenue cucreM JIMHENHBIX ypaBHEHUI
Martpuiia cucTemsl JIMHEHHBIX
ypaBHeHUH. OnpenennuTens MaTpUIbI
2X2, ero reoMeTpU4ECKUI CMBICI U
CBOICTBA; BHIYMCIIEHUE €T0 3HAUYECHUS

Onpenenurtenb MaTPUIBI 2X2, €10



21

22

23

24

25

26

27

28

29

T€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

[IpumeHneHue onpenenuTens 1
peliCHUsA CUCTCMBI JIMHENHBIX
ypaBHEHU I

Pemenne npukiaagHbIX 3a1a4 C
MIOMOILIbIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

Pemenne npuknaaHeIx 3a1a4 ¢
IIOMOUIbIO CUCTEMBI JINHEHHBIX
yYpaBHEHUU

KonTponbHas pabota: "PannonanbHble
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aumHo oOpaTHbIEe QYHKIIUH.
Komnosumus ¢pyHkumii

I'padux GyHKIIMN. DIeMeHTapHbIE
npeobpazoBanus rpadukoB QyHKIUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHut pynkuuu. Hynu pyHkuum.
ITpoMexyTKH 3HaK OCTOSIHCTBA
YérHble U HeUETHBIE (PYHKIINU.
[Tepuoanueckue GyHKIUU.
[TpomeKyTKM MOHOTOHHOCTH (DYHKITHH
MaxkcuMyMBbl 1 MUHUMYMBI ()yHKITHH.
Haubonbiee 1 HaMeHbllee 3HaUeHNE
GYHKIIMH HAa IPOMEKYTKE



30

31

32

33

34

35

36

37

38

39

40

41

JIuneiinas, kBagpaTuuHas u 1poOHO-
nuHenHas QyHKIII

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

DJeMeHTapHOe UCCIICIOBAaHHE U
MOCTpoeHne rpauKoB ATUX PYHKITUH

Cremnens c 1eIbIM IT0Ka3areneM. bruaom
HreroTona

CremneHs c 1eIbIM IT0Ka3aTreneM. bruaom
Hrrotona

CrenenHas GyHKLHUS C HATYpaJIbHBIM U
eJbIM IToKa3zaresaeM. E€ cBolicTBa 1
rpaduk

KonTponbhas pabota: "Crenennas
¢ynkuus. E€ coiicTBa n rpapux”

ApudpmeTnuecknii KOpeHb HaTypaabHOU
CTEIIEHHU U €ro CBOKWCTBA

Apudmerndeckuil KOpeHb HaTYPATbLHON
CTETEHU U €r0 CBOWCTBA

[IpeoOpazoBaHus YUCITOBBIX
BBIPQXEHHH, COIEPIKALUX CTEIIEHU U
KOpHHU

[IpeoOpazoBaHus YUCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU 1
KOpHH

[TpeoOpazoBaHus YHCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU U
KOpHHU



42

43

44

45

46

47

48

49

50

51

52

WppanmoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHAJIBHBIX YPABHEHUN

HppauroHanbHbIEe ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
MUPPALMOHAIIBLHBIX YPABHEHUN

HppaunoHanbHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLICHUS
UPpPaLMOHATIbHBIX YPABHEHUM

PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH
UPPALMOHATIbHBIX YPaBHEHHIA

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
MPPALMOHATIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
MPPALMOHAJIBHBIX YPABHEHUN

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUN

CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENeHH
KaK (YHKIIMH OOpaTHOW CTENEeHHU C
HaTypaJIbHbIM ITOKa3aTeseM
Konrponbnas pabora: "CpoiicTBa u
rpaduk KopHs N-0i1 cTeneHu.
HppannoHanbHble ypaBHEHHS"

Crenens C pallMOHAIBHBIM OKa3aTeIeM
U €€ CBOICTBa
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59

60

61

62
63
64

65

66

CreneHsb ¢ palMOHAIbHBIM [10KA3aTEIEM
U e€ CBOICTBA

CreneHsb ¢ palMOHAIbHBIM [10KA3aTEIEM
U e€ CBOMCTBA

[Toka3zarenbHas (pyHKUHMSA, €€ CBOWCTBA U
rpaduk

Hcnonp3oBanue rpaduka GyHKIAN 715
peleHNs ypaBHEHUH

Hcnonp3oBanue rpaduka GyHKIAN 715
peueHusl ypaBHEHU I

[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
METO/IbI peIIEHUs T0KA3aTEeIbHBIX
yYpaBHEHUU

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIIEHNUS TOKA3aTENbHbIX
yYpaBHEHUNU

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIIEHHUs TOKa3aTEeIbHbBIX
ypaBHEHUI

Kontposnbnas pabora: "[lokazaTensHas
¢yuknus. [TokasarenpHble ypaBHeHUs"
Jlorapudm uymncna. CoiicTBa jJorapudpma
Jlorapudm yucna. CoiicTBa orapugpma
Jlorapudm uymncna. CoiicTBa jJorapudpma
JlecsiTuuHble U HATypaJIbHbIE
Jorapudmbl

JlecsiTuuHbIe U HAaTypaJIbHbIE
norapudMbl
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71

72

73

74

75

76

77

78

79

[IpeoOpazoBanue BbIpaKEHUH,
coJiepKalUX JorapuQmbl
[IpeoOpazoBanue BbIpaKEHUH,

CoJep KaIINX JOTapr(pMbI
[IpeoOpa3zoBanue BhIpaKEHUH,
coJiepKalUX JorapuQmbl
Jlorapudmmueckas GpyHKIus, e
CBO¥CTBa U rpaduk

Jlorapudmmueckas GpyHKIus, e
CBOWCTBA U TpapuK

Hcnonb3oBanue rpaduka GyHKINUN AT
peleHNs ypaBHEHUH

Hcnonp3oBanue rpaduka GyHKIUA 1715
peueHus: ypaBHEHU I

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METOIbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHM

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
Jorapu(pMUUECKUX ypaBHEHHM

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUIN

PaBHOCHIIbHBIE TTEPEXO/BI B PEIIEHUH
Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
Jorapu(pMUUECKUX ypaBHEHHM

KonrpomnsHas padora:
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84

85

86

87
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89

90
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"Jlorapudmuyeckast pyHKIUS.
Jlorapudpmudeckue ypaBHeHHS"
CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC
YKCJIOBOTO apryMeHTa

CI/IHyc, KOCHUHYC, TAHI'CHC XU KOTAaHI'CHC
YUCJIIOBOI'O apryMcHTa

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIIOBOI'O apryMEHTa
ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHUCJIOBOT'O ApryMEHTa

Tpuronomerpuyeckas OKpyKHOCTb,
ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,
oTpeielIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOTO apryMeHTa
OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbt

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI
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93

94

95

96

97

98

99

100

101

102

103

104

[IpeoOpazoBanue TPUTOHOMETPUUECKUX
BBIPAXKEHUM

[IpeoOpazoBanue TPUTOHOMETPUUECKUX
BBIPAKCHUI

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

Pemienne TpuroHOMETpUYECKUX
yYpaBHEHUU

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

Pemienne TpUroHOMETPUUECKUX
yYpaBHEHUU

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

Pemienne TpuroHOMeTpUYECKUX
ypaBHEHU U

Pemenue TpUroHOMETpUIECKUX
yYpaBHEHUHU

KonTponbhas pabota:
"TpUroHOMEeTpUYECKUE BBIPAKEHUS U
TPUTOHOMETPHYECKHUE ypaBHEHUS"
ITocnenoBaTeIbHOCTH, CITOCOOEI
3aJaHus IocieIoBaTeILbHOCTEH. MeTon
MaTeMaTHYECKON HHTYKITUU

MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
nocle0BaTebHOCTH. cTopus
aHann3a 0ECKOHEYHO MaJIBIX

Apudmernueckast mporpeccus
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111

112

113

114

115

116

117

118

I'eomerpuyeckas nporpeccus
beckoneuno yObiBarorias
reOMETPUYECKAs] IPOIPECCUs

CyMMa OecKOHEUHO yObIBaromen
F€OMETPUUYECKON MTPOTrPECCUU
JIMHENHBIN ¥ YKCIOHEHUIMAJIbHBIA POCT.
Hucno e. PopMyiia CI0KHBIX
MPOLICHTOB

JIMHENHBIN ¥ YKCIOHEHUMUAIIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

Hcnonp30BaHue MPOrpeccHu Jyis
pelLICHHS PeabHbBIX 33aa4
NPUKIIAJIHOTO XapakTepa

KonrtponsHas pabora:
"ITocenoBaTenbHOCTH U IPOrpeccun”

HenpepbiBHble QyHKIIMU U UX CBOWCTBA
Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

Merton HHTCPBAJIOB JIA pCIICHUS
HCPAaBCHCTB

MGTO)I HHTCPBAJIOB JJIA pCHICHUSA
HCPAaBCHCTB

MeToa UHTEpBAJIOB JJI PEIICHUS
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120

121

122

123

124

125

126

127

128

129

130

131

132

HEPABEHCTB

[TprMeHEeHHEe CBOMCTB HEMPEPhIBHBIX
GYHKIMH 1S pereHust 3a1a4

[TprMeHeHre CBOMCTB HEMIPEPHIBHBIX
GbyHKIMH 115 perenust 3a1a4

IlepBas 1 BTOpas IpOU3BOAHbBIC
byHKUIUM

Onpenenenue, reOMETPUYECKUI CMBICI
IIPOU3BOJHOU

Omnpenenenue, GU3NYECKUN CMBICT
MPOU3BOIHOM

YpaBHeHME KacaTeabHOU K rpadpuky
byHKUIUM

YpaBHeHUe KacaTelbHOU K TpaduKy
byHKIUM

ITpon3BoHBIE 2IIEMEHTAPHBIX
byHKIMI

IIpon3BOHBIE 2TIEMEHTAPHBIX
byHKIMMA

ITponsBogHast CyMMBI, IPOU3BENCHNUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

ITpon3BoHas CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMHU (YHKIUH

[Ipon3BoHAsT CyMMBI, TIPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYHKIUI

Konrponsnas padora: "[IpousBoanas”

[ToBTOpeHme, 0600IIEHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHeHus"
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134
135

136

[ToBTOpenwue, 0600mIeHNE,
cucremaTtusanus 3Hanuil: "OyHkuun"

HToroBast KOHTpOJIbHAS paboTa
HroroBasi KOHTpOJIbHAs paboTa

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10



11

n/n

KJIACC

Tema ypoka

KonTpoibHbie

Bcero
padoThI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne NpoOn3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne NpoOn3BOHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHNIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
UCCIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIIETO U

KoanuecTBo 4acoB

IMpakTnyeckne padoThl

JlaTa
HU3ydeHust

JJIeKTPOHHbIE
undgponbie
oOpa3oBaTesibHbIE

pecypchl
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11

12

13

14

15

16

HAaWMEHBILIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

Haxoxnenue HanbonbLIero u
HAUMEHBILIEr0 3HAYCHUS
HENPEePBIBHON ()YHKITUU HA OTPE3KE

Haxoxxnenue HauOobIIero u
HaUMEHBILIETO 3HAYCHUSA
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3Ke

Haxoxnenne HanOoapIIero u
HAWMEHBIIEr0 3HAYCHUS
HENpephIBHON (YHKIIUU HA OTPE3Ke

Haxoxxnenne HanbOoIbIIEr0 1
HAWMEHBIIIETO 3HAYECHUS
HEMpepbHIBHON (DYHKIIMHU Ha OTPE3KE

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUS HAaWTYy4YlIEro pelieHus
B MPUKJIAHBIX 3a]1a4ax

IIprmeHeHre nporu3BOIHOMN ISt
HAXO0JICHUS HAUITy4lIEro PEIICHUS
B MIPUKJIAIHBIX 3a/1a4ax
[IpumeHeHre mporu3BOIHOMN ISt
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

[IpumeHeHre nporu3BOIHOMN IJIst
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21

22

23

24

25

26

27

28

OTIpeIeJIeHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopmMyson Win
rpagpukoM

Kommnozumus GpyHKImii

Kommozurust ¢hyHKImii

Kommnozumus GpyHKImii

['eomeTpuyeckue 00pa3bl ypaBHEHUH
Ha KOOPJAMHATHOM MJIOCKOCTH

['eomeTprueckue 00pas3bl ypaBHEHUN
Ha KOOPJMHATHOMN IJIOCKOCTH

KonTponbHas pabdota:
"HUccnenoBanue GyHKIHHA C
MOMOIIBIO TPOU3BOAHON"

[TepBooOpazHas, OCHOBHOE CBOHCTBO
NepBOOOPA3HBIX

[TepBoOOpa3HbIe IIEeMEHTAPHBIX
¢bynkuuit. [IpaBuna HaxoXKIEHUS
epBOOOPA3HBIX

[TepBooOpa3HbIe JIEMEHTAPHBIX
¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX

WNuTerpan. I'eoMeTprudecKuii CMbICI
MHTETpasia

Boruncnenue onpenenéHHOro
uHTerpana no ¢popmysne Hetorona-
JleitOauma

Boruncnenue onpenenéHHOro
uHTerpana no ¢popmyne Heiorona-
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33

34

35

36

37

38

39

40

JleliOHuLa

[TpumeHeHue uHTErpana A
HAXOXKJCHUS TUIOIIAACH TUIOCKUX
¢buryp

[TpumeHeHue uHTErpana s
HaXO0XJeHUs1 00BEMOB
reOMETPUYECKUX Tell

[Tpumeps! pereHmit
muddepeHIMaTbHBIX YpaBHEHUI
IIpumepsl perenuin

Qg depeHIraIbHbIX ypaBHEHUN
MaremaTHueckoe MOJeINPOBaHUE
peabHbBIX MPOLECCOB C TOMOILBIO
mubdepeHIMATBHBIX ypaBHEHUI
KonrtponsHas padora:
"IlepBooOpazHas 1 uHTErpan"
Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOICTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu
Tpuronomerpudeckne GyHKIINU, HX
cBOiicTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

OT60p KOpHEH TPUTOHOMETPHUUECKHUX

YPaBHEHUH C TIOMOIIBIO
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45

46

47

48

49

50

51

52

TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUU C TOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

Perienue TpUroHoMeTpHUUECKUX
HEPaBEHCTB

Perenue TpUroHOMeTpHYECKUX
HEPaBEHCTB

Pemienne TpUroHOMETPUIECKUX
HEPaBEHCTB

Konrtponsnas pabora: "I'papuku
TPUTOHOMETPHUYECKUX (QYHKIINH.
Tpuronomerpuueckue HepaBeHCTBa"
OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEeIICHUS

IMMOKAa3aTCJIbHBIX HECPABCHCTB

OcHOBHBIC MCTObI pCHICHUA



53

54

55

56

57

58
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60
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62

63

64
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66

MMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

OCHOBHBIC MCTObI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

OcHOBHBIC MCTObI pCHICHUSA
HppannoOHaJIbHbBIX HCPABCHCTB

OcHOBHBIC MCTObI pCHICHUSA
HppanuOHAJIbHBIX HEPABCHCTB

['padmyeckue MeTObI pelIeHUs
VPPALMOHAIBHBIX YPABHEHUN

I'paduueckue MeTObI perIeHus
UppalMOHATILHBIX YPaBHEHUN

['paduueckue METOIbI pelIeHus
noKa3aTeIbHbIX YpaBHEHUN

['paduaeckue MeTombI pemeHust
MOKa3aTeJIbHbIX HEPABEHCTB

['paduueckue MeTOIbl pelIeHus
JorapupMHUUECKUX ypaBHEHUIN

['padmyeckue METOABI peLICHUS
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68
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70

71

72

73

74

75

norapupMHUECKUX HEPABEHCTB

['paduueckue METOIbI peIICHUS
norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNNbHBIX U JIOrapu(OMUUYECKUX
ypaBHEHUH

['paduueckue MeTobI peLIeHUs
HOKa3aTeIbHbIX U JIOrapu(PMUUECKUX
yYpaBHEHUU

['paduueckue MeTobI peLIeHUs
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLIeHHs
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
HEPABEHCTB

KonrtpomnsHas padora:
"UppaunoHanabHble, MOKa3aTeIbHbIE
U Jjorapu(pMuUecKrue HepaBeHcTBa"

KommnnekcHble uncia.
AnrebGpanueckas u
TPUTOHOMETpHUEcKast (POPMBI 3aITUCH
KOMIIJIGKCHOT'O YHclia

KowmmekcHbIe unca.
Anrebpanyeckas u
TpUTOHOMETpHUEcKast (POPMBI 3aMTUCU
KOMILIEKCHOTO YHCIa

ApudmeTrnueckue ornepanuu c
KOMILICKCHBIMH YUCIIAMU
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81

82

83
84

85

86

87

88

89

90

Apudmerndeckue onepanum ¢
KOMIUIEKCHBIMH YHCIIaMH

N300pakeHne KOMIUIEKCHBIX YHCEeT
Ha KOOPJMHATHOM MJIOCKOCTH

N300pakeHre KOMIUIEKCHBIX YUCEeN
Ha KOOPJMHATHOMN IJIOCKOCTH
®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMIUIEKCHOTO YHcia
®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMIJIEKCHOTO YnciIa

HpI/IMeHCHI/IC KOMIIIICKCHBIX YHCCJI
JJIA pCHICHUA (1)I/IBI/I‘leCKI/IX n
TCOMCTPHUUCCKUX 3aaa4d

KonTponbhas pabota:
"KommiekcHbie yncia"

Harypanbnsle u niensie yucna
HatypanbHble U 1ie1ble YKclia

IIpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YHUCEI

HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTU
OCIBIX YUCEII

[IpuMeHeHne NPU3HAKOB ACIUMOCTH
nenbix yncen: HOJ[ u HOK

[IprMmeHeHre MpU3HAKOB AEITUMOCTH
uenbix yncen: HOJ[ u HOK

HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTHU
HCJIBIX YUCCII: OCTATKU IO MOAYIIHO

[TprMmeHeHre TpU3HAKOB IETUMOCTH
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95

96

97

98

99

100

OCJIBIX YUCECII: OCTATKU 10 MOAYJIIO

HpI/IMeHeHI/Ie IMPHU3HAKOB ACIIMMOCTH
LCJIBIX YUCCII: AJITOPUTM EBKJII/IIIa
AJId pCHICHUA 3a1a4 B LCJIbIX YHUCIIaX

KoHntposnbhas pabora: "Teopus
HEeNBIX yucen"

Cucrema 1 COBOKYIHOCTh
ypaBHEHUI1. PaBHOCHIIbHBIE CHCTEMBI
Y CUCTEMBI-CIICICTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHEHUI. PAaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIICICTBUSA

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM
Y COBOKYITHOCTEW palliOHaIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUSI CUCTEM
U COBOKYITHOCTEW UppalMOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH IMOKA3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METO/IbI PELIEHUS CUCTEM
Y COBOKYITHOCTEHN MOKAa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM
U COBOKYITHOCTEH JIorapu(MUUYECKUX

ypaBHEHUU

OcHOBHBIC MCTObI pCHICHUA
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104

105

106

107

CHUCTEM U COBOKYITHOCTEU
JOrapu(pMHUUECKUX ypaBHEHUH

[TprMeHeHne CHCTEM K pEeIIeHUI0
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3
pa3IMYHBIX 001acTe HAYKU U
peabHOM JKU3HU, UHTEPIIPETaLIHS
HOJTYYEHHBIX Pe3yIbTaTOB

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYeCKMUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HAyKu U
peaIbHOM JKU3HU, UHTEPIIPETALIUS
IIOJIy4YEHHBIX PE3yJIbTaTOB

IIpuMeHeHne HepaBEHCTB K
PELICHHI0 MaTeMaTHYECKUX 3a]a4 U
3a/1a4 U3 pa3JIMuHbIX 00acTen
HayKHU U PEAIbHON KU3HH,
MHTEPIIPETALNS [TOJTYyYEHHBIX
pE3yJIBTaTOB

Koutposnbnas pabora: "Cucremsl
PalMOHATIBHBIX, UPPALIMOHAIBHBIX
MOKa3aTeNbHbIX U
JorapupMHUECKUX ypaBHEHUN"

PanmonansHble ypaBHEHUS C
napaMeTpamu

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanmonaneHbie CUCTEMBI C
napaMeTpamu



108

109

110

111

112

113

114

115

116

117

118

119

HppauyvoHanbHbIE YPAaBHEHHS,
HEPaBEHCTBA C lTapaMeTpamMu

HppauroHanbHbIE CUCTEMBI C
napameTpamu

IToxazaTensHBIE YpaBHCHUA,
HEPaBCHCTBa C mapaMETpaMu

IToka3arenbHbIE CUCTEMBI C
napameTpamMu

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

TpUroHomMeTpUYECKUE YPAaBHEHHUS C
rapameTpamu

TpuronomeTrpuyeckrue HepaBeHCTBA
C IapaMeTpaMu

TpuroHoMeTpuyECKHuEe CUCTEMBI C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJAEIIEH
peaNbHBIX CUTYALMI C TOMOIIBIO
YpaBHEHUH ¢ TapamMeTpamu
[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MoJelei
pPEATHHBIX CUTYAIIHH C TIOMOIIIHIO
CHCTEM YpaBHEHHUH C mapaMeTpaMu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MoIeiei



pEANbHBIX CUTYALIMI C TOMOIIBIO
CUCTEM YpaBHEHUI ¢ apaMeTpaMu

120 Konrponbnas padora: "3agauu c
napamerpamu”

[ToBTOpEeHme, 0600IICHNE,
121  cucreMaTu3anMs 3HAHHUI:
"VpaBHenus"

[ToBTOpEHME, 0000IICHUE,
122  cucreMaTu3anMs 3HAHHUI:
"VpaBHenus"

[ToBTOpenwue, 0600mEeHNE,
123 cucremaru3arus 3HAHUI:
"VpaBHenus. Cuctemsl ypaBHeHUN"

[ToBTOpenue, 0600IIEHNE,
124  cucremartusanus 3HAHWIL:
"Hepasenctpa"

[ToBTOpenwue, 06001IIEHNE,
125  cucremaru3anus 3HAHUIL:
"Hepasenctpa"

[ToBTOpenue, 06001IEHNE,

126  cucreMaTu3anMs 3HAHHUI:
"HepaBenctaa"

[ToBTOpeHme, 0600MIEHNE,

127  cucreMaTH3anys 3HAHUI:
"ITponsBoaHas u €€ npuMeHeHue"
[ToBTOpenme, 0600IIEHNE,

128  cucreMaTH3anys 3HAHUI:
"[IponsBoaHas u e€ npumMeHeHue"



129

130

131

132

133

134
135

136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[ToBTOpenwue, 0600mIeHNE,
cUucTEMaTU3aIUs 3HAHWN:

"[IponsBoaHas u e€ npumMeHenue"

[ToBTOpenwue, 0600mEeHNE,
cHCTeMaTHU3allus 3HaHUMN:
"NuTerpai u ero npuMeHeHue"
[ToBTOpEeHme, 0600IICHNE,
CHCTEeMaTH3aIus 3HaHUHN
"OyarIun"

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"OyHkuun"

[ToBTOpEeHME, 0000IICHUE,
CHCTeMaTH3alys 3HAHUI:
"OyHkuun"

HToroBast KOHTpoJIbHAs paboTa
HToroBast KOHTpoONbHAs paboTa
[ToBTOpenue, 0600IIEHNE,
CHCTEeMaTH3aIis 3HaHUU

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

. Amumos LA,
Maremaruka: anre6pa M Hayaljia AKIHMOHEepHOE 00II1eCTBO
Konsirun 10.M.,, 10-
MaTeMaTHIECKOTO aHalln3a, reoMeTpusi. Anredpa «M31aTenBCTBO
TkaueBa M.B. u 11 I
M Hayajla MaTEMAaTUYECKOr 0 aHajIm3a npyrHe «llpocseuieHue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Mos mkona https://myschool.edu.ru

bubmuorexa IIOK https://m.edsoo.ru







