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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
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-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
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 kimacce — 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,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeil U IPOLEHTOB IS
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. [IpubnmxEéHHBIC BHIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoMEeTPUYECKUH CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OTIPEIETUTENECH.

[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

Oynkuusg, crnocoOsl 3amanus GyHKIUU. B3auMmHO o00paTHble (QYHKIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTku MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CreneHHast pyHKIMS ¢ HATypaJdbHBIM U I€bIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U 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.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepeiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMOTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI POU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[puMenenue
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.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre POU3BOJHON K MCCIEAOBAHNIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WU TpauKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpanga aJjisi HAXOXKICHUS IUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  0oOIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATENBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPodeCCHOHANBHOM  JCATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHS LHUBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue geicTBus:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, TpeajiaraTb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh aPIryMEHTAIIMIO, TPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHUS] U BBIBOJBI 10 pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

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

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, 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 TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU 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/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

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

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHONW  pediaekcMr KaKk  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOUM JACHCTBHS C JPYTMMH YJIEHAMU KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEUCTBUTEIIBHOTO YHCIIA;

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

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOZIHO OMNEpUPOBATH MOHATHEM: CTENEHb C IeJbIM IO0Ka3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC M apKTAaHI'€HC YHCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M APOOHO-
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 ¢ OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENH [UIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU IJisi NpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, TOKa3aTelbHbIE 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: TPUTOHOMETPUYECKOE YpABHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM allliapara aiareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: O0JACTb OIpPENEICHHUS] U MHOXKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOoJiblIee W HauUMEHbLIee 3HauyeHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW KakK (PYHKIMH 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 CBOMCTBAa MU rpauKH, HCHOJb30BaTh MX TpapUKH AJs PELICHUS
YPaBHEHHU;

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 APYrMX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCJIEJOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUSA, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

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

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJIATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUYECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbI U CUCTEMBbI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKe W  TPUTOHOMETPUYECKHE YpaBHEHHS 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, YPAaBHEHHMS, HEPABEHCTBA M HMX CHUCTEMBI [0 YCIOBHUIO 33/a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHEe oO0pa3bl YypaBHEHUW U  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAJHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKMX, 3ajJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C TOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHIECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
Ne uudpoBbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 06pa3zoBaTebHbIe
padoThI padoTshI pecypenr
1 [[MHO>k€eCTBO, ONepaliy HaJl MHOYKECTBaMU 1
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
PanmonanbsHbie yncna. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MEPUOIUUECKHIE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1
NePUOANYECKHE TPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
pelIeHHS TPUKJIATHBIX 331a9
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
peNIeHHS TPUKIIAIHBIX 331a9
8 JleicTBuTENbHBIE YKCIa. PainonanbHbie U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue ornepanuu c 1
JEHCTBUTEIILHBIMH YUCITAMA
10 Monynb 1eiCTBUTENLHOTO YMCIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIUNCIICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS LIEJIbIX 1
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEpPABEHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ 1eabIMU K0P hUITMEHTaMHU.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHM CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens A peeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemenue npuknaaHbIX 3a1a4 ¢ HIOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
yYpaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.

B3aumno obpatasie pynkiuu. Kommnosunus

byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QyHkuuu. Hynu ¢pyHKImm.
[IpomexyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonp1iee 1 HauMeHblIlee 3HaYeHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

31

32

SJ'ICMCHTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

rpadukoB 3TuX QyHKUINN

SJ'ICMCHTapHOC HCCJIICOOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX QYHKIUN

33

Crenens ¢ IIEIBIM TTOKa3aTeneM. burom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eNbIM Moka3aTenieM. E€ cBoiicTBa u rpadux

36 KonTtponsnas padora: "Crenennast GpyHKIus.
E¢ cBoiicTBa u rpaduk”

37 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATYpaIbHOM
CTETEeHH U €ro CBOMCTBA

39 [Ipeo6Gpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalIiX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIIEHUSI UPPALUOHATIBHBIX
ypaBHEHUH
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
ypaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT

UppaLMOHATILHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

40 UPPALMOHAIIbHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

49 GyHKIIMA 0OpaTHOM CTENEHU C HATypajIbHbIM
IIOKa3aresneM
CaoticTBa U rpaduK KOpHSI N-Ol CTETICHH KaK

50 (GYHKIIMM 00paTHOW CTENICHH ¢ HATypPaIbHBIM
[OKa3aTeieM
KonTponbnas pabota: "CsolicTBa u rpaduk

ol KOpHs N-oi creneHu. MppannoHanbHbie
ypaBHeHUA"

59 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENeM U €€
CBOMCTBa

53 CreneHb ¢ palluOHAIBHBIM [TOKA3aTeNeM U e€
CBOMCTBA

54 CreneHsb ¢ palluOHATIBHBIM [TOKa3aTeIeM U €€
CBOMCTBA

55 [Toka3arenbHas (pyHKIHMA, €€ CBOWCTBA U
rpaduk

56 Hcnonwk3oBanue rpadpuka QyHKIUN A5
peueHust ypaBHEHU I

57 Hcnonp3oBanue rpaduka QyHKIUM 115
peueHust ypaBHEHU I

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE




MCTO/bI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

%9 METO/IbI pEIICHUS TOKA3aTEbHBIX YpaBHEHHH 1
60 [Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE 1
METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YpaBHEHHH
61 KontponpHas padora: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUs"

62 Jlorapudwm yucna. CpoiicTBa norapudpma 1

63 Jlorapudm umncna. CoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 JecsaTuunble U HATypallbHbBIE TOTapU(PMBI 1

66 JlecaTUYHBIE U HATYpaJIbHBIC JTOTaAPH(PMBI 1

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
JorapuMbl

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

69 [TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka QyHKIUM 115 1
peuieHusl ypaBHEHU I

73 Hcnonp3oBanue rpaduka QyHKIUM 115 1
peleHus ypaBHeHUN

74 Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC 1




METO/IbI PEIICHUS JTOTapU(PMHUUECKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU I

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUT
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KontposbHas padota: "Jlorapupmudeckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOT'O ApryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCHHYC U apKTaHTEHC
YUCJIOBOT'O ApryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 orpezieieHue TPUTOHOMETPUUECKHUX (YHKIUI
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 orpezieieHue TPUTOHOMETPUUECKHUX (YHKIUI

YHUCJIOBOTO apryMEHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1
BBIPAXKEHUM

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

94 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUN 1

95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1
Konrponbnas pabora: "Tpuronomerpudeckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKHE 1
ypaBHEeHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs

102 nociueaoBarenbHocTell. MeTton 1
MaTeMaTHYECKOW MHAYKIUH

103 MOHOTOHHBIE U OTPAHUYEHHBIE 1

noCICaA0BAaTCIbHOCTH. I/ICTOpI/ISI aHaJin3a




OECKOHEUYHO MAaJIBIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yObIBaromas reoMeTpuiecKast
nporpeccust

107 CyMMa OecKOHEUYHO yObIBaromen
reoMEeTPUUECKON Iporpeccun

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus
peasbHbIX 33Ja4 IPUKIIaJHOIO XapaKTepa

111 KonTtponpnas padora: "[locnenoBareabHOCTH
u nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (h)yHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

116 Mertoa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

117 Mertoa MHTEPBAJIOB JUIsl pELIEHUS HEPABEHCTB

118 MeTto MHTEPBAIIOB JIJIsl pELIEHHSI HEPAaBEHCTB

119 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX

GbyHKIMH 115 perenust 3a1a4




120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpast npou3BOIHbIC GYHKIIUU

122 Onpenenenue, reOMETPUUECKUA CMBICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3MUECKUNA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduky
byHKITUN

125 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

126 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIHNA

OHM3BO/IHBIE JIEMEHTAPHBIX KM

127 IT

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHIA

130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3ULIMM (DYHKIIMH

131 KonTponsnas pabora: "[IpousBonnas”

132 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHu: "YpaBHeHuUA"

133 [ToBTOpeHme, 0000IIEHNE, CHCTEMATH3AIIH
3HaHui: "OyHkun"

134 Hrorosast koHTpOIBHAS paboTa

135 Wrorosast KoHTpoJIbHASA paboTa

136 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AIUS




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni
1 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKLIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpumeneHne nporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI
3 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIHUH HAa MOHOTOHHOCTB M OKCTPEMYMBI
4 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpumeneHne nporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
6 [IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO 1
GbyHKINH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO
7 3Ha4YeHHUs1 HeTIpephIBHOHN (PyHKIIMM Ha 1
OTpE3Ke
Haxoxxnenune HarnOobIIero 1 HAMMEHbIIETO
8 3HA4YeHHUs1 HeTIPephIBHON (PyHKIMM Ha 1
OTpE3Ke
Haxoxzaenne HaubosbIIero 1 HAMMEHbILIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1
OTpE3Ke
10 Haxoxzaenne HaubosbIIero 1 HAUMEHbILIETO 1




3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

11

12

13

Haxoxxnenne HanOOobIIEero 1 HAUMEHBIIETO
3HA4YEHUs1 HeTPEPHIBHOHN (PyHKIMH 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 [
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
polecca, 3alaHHOro (GopMyson 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 HaX0XKICHHUS 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 uHTerpana g HaX0XKACHUS
Ioaiel IIOCKUX GUryp

30 [TpumeHeHne UHTErpaa A HaXOXKIACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii auddepeHnnaTbHbIX
ypaBHEHUH

39 [Tpumeps! pemenuii auddepeHnnaTbHbIX
ypaBHEHUU
MatemaTuueckoe MOJEIUPOBAHHUE PeaIbHBIX

33 IIPOIIECCOB C MTOMOIIBIO AU(HEePSHIMATHLHBIX
YpaBHEHUI

34 KonrtponsHas pabdora: "[leppooOpaznas u

nHTerpan”




Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBOWCTBA U IrpaQuKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX 1
CBOMWCTBA U IrpauKu

38 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U IrpaQuKu

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

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

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

42 YpaBHEHUH C IOMOIIbIO 1
TPUTOHOMETPHUECKOW OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

43 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUECKOW OKPYKHOCTH

44 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpU4ECKUX HEPABEHCTB 1

48 KonrponsHas padora: "['paduku 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'padmyeckue 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(YMUIECKUX
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 Jorapu(PMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppatmonanbsHele,
MoKa3areiabHbIE U JIorapupMuuecKkue
HepaBeHCTBa"

73

KommnekcHeie uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKast (POpPMBI 3arucu




KOMIIJICKCHOT'O YHncCJia

KomrmiekcHbie uncia. Anredpanyeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YU CJIaMHU

76 Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU 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
KOMILIEKCHOTO YHCia
[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 [TpumMeHeHre TPU3HAKOB JICTUMOCTH IENTBIX
qHCcen

86 [IpuMeHeHne TPU3HAKOB JIETUMOCTH LIENTBIX
qucen

87 [TpumMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX




yucen: HOJl u HOK

HpI/IMeHeHI/Ie IMPHU3HAKOB ACIMMOCTHU LEIIBIX

88 gucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTaTKU M0 MOAYIIO

90 [IpuMeHeHne npuU3HAKOB ACIIUMOCTH LETBIX
4KCeJl: OCTaTKU 110 MOAYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH ENbIX

91 yucen: anroput™ EBkinaa s pemeHus
3a]1a4 B LIEJIBIX YMCIAX

92 KontposbHas padora: "Teopus menbix
yucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
CJIEICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM palMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYITHOCTEH UppanMOHAIbHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIHbHBIX YPAaBHEHUI

08 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPABHCHUI

99 OCHOBHBIE METO/IbI PELIEHUS CUCTEM 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 001aCTeH HAYKU U pealbHOM
YKU3HM, HHTEPIIPETALUs I10JTY4EHHBIX
pEe3yJIbTaTOB

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

IIpuMeHEeHNEe 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 YpaBHCHUA C MapaMETpaMu

106
107

PannonanbHble HepaBeHCTBa ¢ TapaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA

R




C rapaMeTpamMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS, HEpaBEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckue ypaBHEHHUs C
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpuveckne CHCTEMBI C
napameTpamu
[Toctpoenue u uccienoBaHue

117 MaTeMaTHYECKUX MOJIeel peanbHbIX
CUTYalllil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIeel peanbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

119 MaTeMaTHYECKUX MOJIEel peanbHbIX
CUTYyallU C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonrtponbHas padora: "3anauu ¢

napaMmerpamu”




[ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIUs

121 2. n n
3HaHUU: "YpaBHEHUS

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

123 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUN"

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

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

126 [ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3allus
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

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

129 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"

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

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

132 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aIlUs
3HaHui: "Oynkun"

133 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "Oyakun"

134 HTorosasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoIbHAs paboTa




136

[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

1) Anre6Gpa u Hayayla MaTeMaThueckoro ananauza. 10 kmace : yueo. s
o011e00pa3oBar. yupexaeHui : 6a3oBbiii U ipodui. ypoau / [0 . M . Konsrus,
M . B. TkaueBa, H . E. ® enopoBa, M . 1 . l11ab ynuH |; noxa pen.A . b. Kuxueko
2) Anrebpa u Havyasla MaTeMaTU4decKoro ananm3a. 11 kmace : yue0. mis
o0111e00pa3oBar. yupexkaeHuit : 6azoBbiii U ipodui. yposuau / [0 . M . Konsrus,

M . B. TkaueBa, H . E. ® enopoBa, M . 1 . 111a6 ynuH |; nox pen.A . b. XKuxdeko

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1) Anrebpa 1 HayaJla MaTEMaTUYECKOTO aHanu3a. Junaktuyeckue marepuaisl. 10
KJiacc : yrnyoa. yposess / [M. U. llaGynun, M. B. Tkauésa, H. E. ®&noposa, O.
H. To6pona]

2) ®énoposa H. E. Anrebpa 1 Hayasia MaTeMaTU4eCKOro aHaln3a.
Metonnueckue pekomennanuu. 10 kimace : mocodue i yuuTenen
obmeoopazosar. opranuzanuii / H. E. ®énoposa, M. B. Tkauéna.

3) Anrebpa 1 HavyaJla MAaTEMaTUYECKOTO aHaau3a. J(u1akTnyeckue MaTepuaibl.
11 knacc : yriy6:ma. yposens / [M. U. llaGyuun, M. B. Tkauépa, H. E. ®&énopoga,
O. H. Jlo6pona]

4) ®énoposa H. E. Anrebpa 1 Hayasia MaTeMaTH4eCKOro aHajn3a.



Metonnueckue pekoMeHaanuu. 11 kimace : nocodue a1 yuurenen

obmeo6pazosar. opranuzanuii / H. E. ®énopora, M. B. Tkauéna.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
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