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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadalla MaTeMaTHYECKOTO aHaJIN3ay SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOe M aOCTPaKTHOE MBIIICHUE O0yJaIONUXCs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyJHpyeT CBOU
JOCTHKEHHS B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKjaJlbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIEero oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEMaTHYECKOro aHall3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PACCYXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO0, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanm3a» 00ydJaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEeajbHbIX CUTYAIUH,
UHTEPIIPETallUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00iamaeT 3HAYUTEIHHBIM BOCHMUTATENBHBIM ITOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Yy4eOHBbId MaTepuaj, CIOCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JESTENIbHOCTH, TpeOyIolelH MPOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTHYECKOTO
aHaJlM3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATEIIbHO-METOANYecKne TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpPaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJIEP’KaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJh peaJbHOM
CUTYalluH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4EeOHOTO Kypca, JUIs
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HaTypajbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS JUIS PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, TOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapamerpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeToIMUecKass JUHUS «DYHKIUM U TpapuKu» TECHO
nepersieTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh N3yUEHU MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU IJs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk W C pEHIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM Oonblloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKUIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXAaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyeckoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, OMpEAeNsiTh HMX HauOOJbIINE W HAaUMEHbIIUE
3HAUEHHUS, BBIYUCIATH MIIOMAaAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO
aHanM3a CIoCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
OOyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOoM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIMPOBAHUS, KOTOpPhIE MPU3BAHbBI
CrocoOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIECH peabHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO ammapaTa aireOpbl |
MaTEMaTH4YECKOT0 aHajii3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HCIIOJB3YETCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMYy.
JesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa 1 Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wm3ydeHme ydeOHOTO Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. [IpuMeHeHue npoOeit U IPOILEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenbHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkéHHBIC BBRIYMCICHUS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1enbIM HokazareneMmM. buHoMm Hprotona. HMcnosib3oBaHue
noAXOsAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHAJIBHBIM IIOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMS M YpaBHEHMs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOM TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHorowiessl ¢  LEJIBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPpAXKEHUM, COACPIKAIIMX CTETICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKECHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOyHkuuu U rpadpuku

@yHkus, crnocodbl 3amaHus (QyHkouu. B3anMHO o00patHble (QyHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

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

Hauyaja MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4EeCKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHSI BOSHUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckasl mporpeccuu. beckoneyHo yobIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMEeTpUYECKON
IIPOrpeccru. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. @opmyiia CI0KHbIX
npoueHToB. Mcnosb30BaHWe TIPOrpeccHH U PELICHUS peajbHbIX  3aaad
MIPUKIIATHOTO XapaKTepa.



HemnpepsiBHbIe (yHKIIMEM W WX CBOMCTBA. TOYkHM pa3pbhiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3aJad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3aJlay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oi cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHMM C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIpPEePbIBHON (DYHKLMU HA OTPE3KE.

[IppumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs Hpolecca,
3aJIaHHOTO (HOPMYJIIOH M TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHUs epBOOOPaA3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuua.

[TpumeHeHne HMHTErpaja s HAXOXKICHHS IUIOMAACH IUIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKHUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIBI0 U depeHIaTIbHbIX
YPaBHCHUM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHDB) HA YPOBHE CPEJTHEI'O OBIIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCUHCKOro  oO0miecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUHA HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHU, pacCyXI€HU, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMUHbIX BUJIOB UCKYCCTBA;

S) pu3UecKOro BOCIIUTAHMS:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUIO HAa TMPOTSKEHUU BCEU >KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMMAaHUE BIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COLMAIIbHOU
Cpellbl, OCO3HAHHE TIIOOATBHOIO XapakTepa SKOJOTHYECKUX MPOOIEM, OPUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYEeCKUMX 3HAHMM JUIsl penieHus 3ajad B 00JacTu
OKPY’)KAIOIIEH Cpelibl, IUJIAHUPOBAHWE ITOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOINECTBEHHOM  MpPaKTUKH, [OHUMaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW ESITeIbHOCTH, ITAaroB €€
Pa3BUTUS M 3HAYUMOCTH JJIsl Pa3BUTHS LMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM Kak CpEJICTBOM TMO3HAHMUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHHU S, KPUTEPHUH MTPOBOAMMOTO aHAIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIBLHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢  y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITENIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, 1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pEILIEHHUsI, COIMOCTABISTE CBOU CYXKIEHUA C CYXICHHUSIMHU APYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMmar BBICTYIUIEHUS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH MPUYUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATH I1€Jb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOLECC M Pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCyx)aeHUSI, OOMEH MHEHHUI,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenuss B 10 kiaacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOTrO aHaIU3a»:

Yucii1a ¥ BBIYUCTICHUSA

CcBOOO/IHO OIEpPUPOBaTh MOHATUSMU: PAIlMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoanueckas JApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3aad U3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBRIUMCIICHUS, TPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATHUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

cBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMU KO3(hUIMEeHTaMu, KOPHU MHOTOWIECHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3a1ad4;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYKCICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOLIBI0 MAaTpULl U ONPEIEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [JIsi TNpeoOpa3oBaHMs
BBIPAKECHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPIKAIINX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpUUECKHe (HOPMYIIbI i MpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

MOJICJIUPOBATh peallbHble CHUTYyalldd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHIO3ULMA (QyHKUMA, Tpaduk ¢GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJlbHbIM M LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMYIaMH 3aBUCUMOCTH MEX]Ty BETMIMHAMH.

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

WCITIOJIB30BaTh IPOTPECCUM JJIS PEIIEHUs peajbHBIX 3a4ad MPUKIAIHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 33IaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOO/IHO OIEpPUpPOBaTh MOHATUSMHU: HENPEPBIBHbIE (PYHKIHMH, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: TIEpBasl U BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHpPOBaATh TMOHATHUSMU: OINpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIe Pe3yabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Kcen sl pelIeHus 3a/1ad, IPUMEHATD
anroput™m EBkinna;

cBOOOMIHO OMEpHUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCTa B ajareOpanmyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAIUOHAIBHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPAaBHCHUN U HEPABEHCTB;

peuars palMoOHaJIbHbIE, VppalUOHAIbHBIE, II0OKa3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJENM C MCIOJIB30BAaHUEM allapara aureopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUM U TPAPUKHU:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

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

CBOOOJTHO ~ ONEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHSITh (GYHKIUMU IS MOJEIMPOBAHUS W MCCJICAOBAHUSA pealbHBIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIM3a:

WCITIOJIB30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIb30BaTh IPOU3BOAHYIO Uil HAXOXICHUS HAWIy4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh NEPBOOOpa3HBIC HIEMEHTAPHBIX (YHKUMNA M BBIYHCIATH
uHTerpa no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMEThb MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX YpaBHEHUM;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie TMpakruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUM
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 |
LIETIBIM TTOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0il CTENEHN. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenpHbie 10 |
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 TpuroHomeTpuuecKke BIpaXeHus 1 ” |
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KosnuuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoamie  Mpakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
! HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapu(MuUecKue HEpaBEeHCTBA
5 KommekcHbie yucna 10 1
6 HarypanbHble 1 1enble ynucna 10 1
Cucremsl paluoOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 Al 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne i/ Tema ypoka Konrponbnbie = IIpakrtudeckne Jlara usydenus uugponsle
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
| MHO03k€eCTBO, ONepauy Hal |
MHO>KECTBAMU U MX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
[IprMeHeHne TeopeTHKo-
3 MHO>KECTBEHHOT0 armapara Jisi pelieHus 1
3a/1a4
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEYHBIE IEPUOANYECKHE TPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEYHBIE TTEPUOIMUECKHUE TPOOH
6 [Ipumenenne qpodei u MPOIEHTOB ISt 1

pelIeHHs TPUKIAIHBIX 3a/1a4
CraproBasi TUarHOCTHUKA

7 [Ipumenenne qpodei u MPOIEHTOB ISt 1
pEelIeHs TPUKIaJAHbIX 3a7a4

JleicTBuTenbHBIE YKcia. PalimonanbabIe U
MppalroOHaJIbHbIC YUCIIa

Apudmerndeckue oneparuu ¢
JeHCTBUTEIIHBIMU YHACITAMHU




10

11

Monyib 1eMCTBUTEIHHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEbIX U
JTpOOHO-pallMOHATIBHBIX YPABHEHUHN U
HEPaBEHCTB

MHorowieHsl OT OJHON NEPEMEHHOM.
[enenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy
MHOTOYJIEHBI € LIETBIMHU
koadunmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpAaBHEHUN

Pemenue cucreM IMHENHBIX ypaBHEHUN

19

Marpuia cucTeMsl JINHEUHBIX YPAaBHEHHM.

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurtenb MaTPUIBI 2X2, €10
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHHUS




21

22

[TpuMeHeHne onpeaeauTels Ui PeIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHnTtpoisbHas padota: "PanronanbHbie
ypaBHEHU U HepaBeHCTBa. CrucTeMsl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpaTtHbIe QYHKITUH.
Komnosumus ¢pyHkimii

I'paduk pynkuun. dnemeHrapHbie
npeoOpa3oBaHus rpagukoB GyHKIUN

27

28

29

30

OO6nacth ornpeesieHns] © MHOYKECTBO
3HaueHu# Qpynkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLINU Ha TPOMEKYTKE

Jluneiinas, kBagpaTudHas U JPOOHO-
AuHenHas QyHKIH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TpaGuKOB ITUX PYHKITUH

32

DJIeMEHTapHOE UCCIIEJOBAaHUE U




MOCTpoeHne IpaGuKOB ATUX HYHKITUNA

CrereHn c LETBIM TTI0Ka3areaeM. buaom

33 HeroTona

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 HeJsIM mokasaresieM. E€ cBolicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas
¢dbynkuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

33 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHH U €r0 CBOWCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
CoJIepXkalIuX CTEIIEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpaXKEHU,
CoJIepKaliX CTENEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHUH,
CoJIepXkKalIuX CTEeHU U KOPHU
UppanmonansHblie ypaBHeHUs1. OCHOBHbBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PELLIECHUS UPPALMOHAIBHBIX
ypaBHEHUH

m Uppanuonanbusie ypaBHeHUA. OCHOBHBIE

METO/Ibl PEIIEHHUsI UPPALIUOHATIBHBIX




YpaBHEHHI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

s UppalMOHATIBLHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBLHBIX YPaBHEHUN

43 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
UppalMOHATILHBIX YPaBHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
CgoiicTBa u rpaduk KOpHs n-0if cTeneHu

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I1OKa3aTeseM
Konrtponsnas pabora: "CoiicTBa u

51 rpaduK KOpHS N-Oi CTETIEHHU.
HppanuonansHele ypaBHeHuUs"

57 CrermneHb ¢ pallMOHATBHBIM MTOKA3aTeleM U
e€ CBOICTBA

53 CremneHb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKLIKS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIIUN AJIs

pellIeHNs] ypaBHEHUI




Hcnons3oBanue rpaduka QyHKIUN A5

57 . 1
peleHus ypaBHEHHMA
[Toka3zarenbHble ypaBHeHHsI. OCHOBHBIE

58 METO/IbI PEIICHUS TOKA3aTEeIbHBIX 1
YpaBHEHUN
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/Ibl PEIIEHNUS TOKA3aTEIbHbBIX 1
YpaBHEHUU
[lokasarenbHble ypaBHEeHUA. OCHOBHbIE

60 METO/Ibl PEILIEHUS TOKA3aTENbHbIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas |
¢yuknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm uncna. CoiicTBa jgorapudpma 1

63 Jlorapu¢m yucna. CoiicTBa orapugpma 1

64 Jlorapudm uncna. CoiicTBa jgorapudpma 1

65 eCSITUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

67 [TpeoOpa3zoBanue BbIpaKeHHH, !
coJieprKalux Jorapudmol

68 [IpeobpazoBanue BEIpAKEHUIH, !
coJieprKalIux Jorapudmol

69 [IpeoOpazoBanue BEIpAXKEHUIH, !
coJiepKaluX JorapuQmbl
Jlorapudmuueckas KIUs, €€ CBOICTBA

70 ’ 1
u rpaduk

71 Jlorapudmuueckas pyHKIuUs, € CBOHCTBA |

u rpaduk




Hcnons3oBanue rpaduka QyHKIUN A5

72 peueHus ypaBHEHU I

7 Hcnonb3oBanue rpaduka GyHKIUN 1JIs
pelieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUSI.

74 OcHOBHBIE METO/IbI PELLICHUS
JOTapupMHUECKUX yPaBHEHUI
Jlorapudmuueckre ypaBHEHUSI.

75 OcHOBHBIE METO/IbI PELLIEHUS
JOTapuPMHUECKUX yPaBHEHUIN
Jlorapugmuueckue ypaBHEHUs.

76 OCHOBHBIE METObI PELICHUS
Jorapu(pMHUUECKUX ypaBHEHHM

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonrtpomnbHas padora:

79 "Jlorapudmuueckast GyHKIuUS.
Jlorapudmuueckue ypaBHeHHS"

20 Cunyc, KOCUHYC, TAHT€HC ¥ KOTaHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

2 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCUHYC U apKTaHT'€HC

YHCIIOBOI'O ApT'yMEHTA




TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpe/ie/IEHUE TPUTOHOMETPUUECKHUX
(yHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OnpeeICHUE TPUTOHOMETPUYECKHUX
(GYHKLUI YUCIOBOIO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

%7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

28 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybI

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPKECHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

9 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAKECHUI

93 [TpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKEHUI

o4 Pemenune TpuroHoMeTpruuecKux
YpaBHEHUNU

95 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

96 PelieHue TpuroHOMETPUYECKHUX

ypaBHEHUU




Pemenuie TpUroHOMeTpUUECKUX

97 .
yYpaBHEHUI

08 Pelenne TpuroHoMeTpHUYECKUX
ypaBHEHUH

99 Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHUU

100 Peuienne TpuroHOMeTpUYECKUX
ypaBHEHUI
KonTponbhas pabora:

101 "TpUroHOMETPUYECKHUE BhIPAKEHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [I0CJIEJOBATEIbHOCTE. MeTo
MaTeMaTU4eCKOU UHIYKLIUH
MOHOTOHHBIE Y OTpaHUYEHHBIE

103 MocJieIoBaTeIbHOCTH. VIcTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 I'eomerpuueckas nporpeccus

106 BeckoneuHo yOpIBaro1asi reoMeTpudecKas
nporpeccust

107 CymMa GeckoHEeuHO yObIBaroIei
TEOMETPUUECKOM MPOTrpeECCUU

108 JIMHEHBIN ¥ YKCIOHEHIIMATIbHBIA POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX IPOLEHTOB

110 Hcnonp3oBanue nporpeccuu uist




peLIeHus peabHbIX 3a/1a4 PUKIATHOTO
Xapakrepa

KonTponbhas pabora:

111 " "
[TocnenoBaTenbHOCTH U IPOTPECCUN

112 HenpeprsiBHbIC QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IrpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpE3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPaBEHCTB

17 Meroa MHTEPBAJIOB JUIs pEIIECHUS
HEPaBEHCTB

118 Meroa MHTEPBAJIOB JUISl pEIIECHUS
HEPaBEHCTB

119 IIpuMeHeHre CBOMCTB HENPEPBIBHBIX
(GyHKUIUN 1715 peleHus 3a1a4

120 IIpuMeHeHne CBOMCTB HETIPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBast u BTOpas Mpou3BOHbIE (PYHKUINN

122 Omnpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOM

123 Onpenenenne, GU3NIECKUA CMBICTT
MIPOU3BOAHOM

124 YpaBHeHUE KacaTebHON K TpapuKy

byHKIIUN




VYpaBHeHUE KacaTeIbHOU K rpaduKy

125 1
byHKIIIN
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI
129 [IpousBoiHAS CyMMBI, IPOU3BEICHNS, |
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUH
130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001ICHNE, |
cucTemMarusanus 3HaHuil: "YpapHenus"
133 [ToBTOpenue, 06001IIEHNE, |
cucreMarusanus 3HaHuil: "OyHkuun"
134 Wrorosas koHTposibHasA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpEHwUe, O606H1€Hlile, |
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE
No aTa ndpoBbie
n/n Tewa ypoka Bceero Kontpoabubie  Ipakrutieckue HS;"‘leHI/IH 06p:3oq]:§TeJ1LHble
padoThI padoThI pecypenI
| [IpuMeHeHne npou3BOIHOM K MCCIIETOBAHUIO |
(YHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI
) [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHHIO |
(yHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
3 [IpuMeHeHne MPOU3BOTHOM K UCCIICTOBAHHIO |
(GyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne Mpou3BOIHOM K UCCIIETOBAHUIO |
(GyHKIMI HAa MOHOTOHHOCTD U SKCTPEMYMBI
5 [IpuMeHeHne npon3BOIHOMN K UCCIET0BAHUIO |
(yHKIIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI
6 [IpuMeHeHne npon3BOIHOMN K UCCIIEA0BAHUIO |
(GyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
7 HaxosxaeHre HanOoJIbIIEr0 ¥ HANMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (QYHKIIUNA HA OTPE3KE
g Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO |
3HAYEHHS HEMPEPHIBHON (PYHKITMN HA OTPE3KE
9 Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO |
3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpPE3Ke
10 HaxosxaeHre HanOoJIbIIEr0 ¥ HANMEHbBIIIETO |
3HAYCHMS HEMPEPHIBHON (PYHKIIUU HA OTPE3KE
1 HaxoxxaeHre HanOoJIbIIEero U HAMMEHBILIETO 1

3HA4YEHUs HETPEPHIBHOHN (DYHKIIMH HA OTPE3Ke




HaXO)KIleHI/Ie HauOOIBIIEro 1 HAUMEHBILIETO

12 3HA4YEHUs HETPEPHIBHOHN (DYHKIIMH HA OTPE3KE

13 [TpuMeHeHHne TPOU3BOIHOMN /IS HAXOXKIEHUS
HAWIy4llIero perieHus B NPUKIaJHbIX 3aa4ax

14 [Ipumenenne npou3BOIHOM 1Sl HAXO0XKACHUS
HaWIY4IlEero peleHus B IpUKIaJHbIX 3aa4ax
[TpumMeHeHMre TPOU3BOIHOMN JIS OIIPEeIeHHS

15 CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTO
dbopMmyIoit wim rpaduKoM
[TpumMeHeHHre TPOU3BOIHOMN IS OIPEeIeHHS

16 CKOpPOCTH M YCKOPEHUs Ipoliecca, 3aJJaHHOTO
dbopmyoit uu rpadpukomM

17 Komnozunus ¢pyHkimit

18 Komnozunus GyHkiuit

19 Komnozunus GyHkiuit

20 I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOM TIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM TIOCKOCTH

2 KonTponbnas pabora: "UccnenoBanue
(GYHKIUI ¢ TOMOIIBIO TPOU3BOJHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
epBOOOPaA3HBIX

24 IlepBooOpazHbIe A1eMEHTAPHBIX (DYHKIHHA.
[IpaBuia HaX0XICHHS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
IIpaBuna Hax0XJI€HHs IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpudeCcKuii CMBICI UHTETpaIa




Brrancnenue OHpCI[eJ'IéHHOFO HHTCErpaia 1mo

27 dbopmynie Hetorona-Jleiioamma

73 Beruuciienue onpenenéHHOro MHTErpasa 1o
dhopmyne HeroTona-JleiioHuma

79 [IpumeHeHne nHTerpaa 1Jig HaX0XACHUS
I0MIaIeH TUTOCKHUX (PUTYp

30 [IpuMeHeHMe UHTErpana A1 HaXOXKACHUS
00BEMOB r€OMETPUIECKHUX TET

31 [Tpumeps! pemenuit quddepeHnraIbHbIX
ypaBHEHUH

1 [Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOIIECCOB C MOMOILBIO AU(PepeHIIHaTbHBIX
YpaBHEHUU

34 KontponsHas pabora: "[leppooOpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIINU, UX CBONCTBA
u rpaduKu

36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
U rpaduKu

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA
U TpaduKu

33 Tpuronomerpuyeckue GyHKIINH, UX CBONCTBA
u rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA
u rpaduku

40 OT100p KOpHEH TPUTOHOMETPUUYECKHUX




ypaBHEHUH C TOMOIIIbIO TPUTOHOMETPUYECKOM

OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C MOMOIIBI0 TPUTOHOMETPUYECKOM 1
OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKHIX

42 YPAaBHEHUH € ITOMOIIBI0 TPUTOHOMETPHUYECKON 1
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKHUX

43 YPAaBHEHUH € ITOMOIIBI0 TPUTOHOMETPHUYECKON 1
OKPY>KHOCTH

44 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pelenne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTponsnas pabora: "['padpuxu

48 TPUTOHOMETPUUECKUX (QYHKIIHH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELIEHUS TTOKA3aTENBHBIX |
HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS TOKa3aTEeNbHbIX |
HEPABEHCTB

51 OCHOBHBIE METO/BI PELICHUS TTOKa3aTeNbHbIX 1
HEPaBEHCTB

5 OCHOBHBIE METOABI PELIEHUS TIOKA3aTENbHbIX |
HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS |

norapu)MUYECKUX HEPABEHCTB




54

55

OCHOBHBIC METOJIbI PEIICHUS
norapu)MIUYECKUX HEPABEHCTB

OcHOBHbBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB
OcHOBHBIE METOABI PELICHUS
UPPalMOHATILHBIX HEPABCHCTB
OcHOBHBIE METOBI PELICHUS
UppaIMOHAILHBIX HEPABEHCTB

59

60

61

OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
OCHOBHBIE METOABI PELLIEHUS
UPPaLMOHAIIbHBIX HEPABEHCTB
I'padguueckue MeTo bl peLIeHus
UPPalMOHAIIBHBIX YPaBHEHUI

62

63

64

I'paduueckue MeToabI pelIeHHs
HppalMOHAIIbHBIX YPaBHEHUI
I'padmueckue MeToabI perieHus
MOKa3aTeJIbHbIX YPaBHEHUI
I'paduueckne MeToaBI peIICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

65

66

I'padmyueckue MeTOABI peIICHUS
Jorapu(PMUIECKUX YpaBHEHUM
I'padmyeckue MeToAbI perieHUs
norapuMHUYECKUX HEPABEHCTB

67

I'padmueckue MeToabl pemeHus
norapu)MUYECKUX HEPABEHCTB




68

69

70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
ypaBHEHUU

I'padmyeckue MeToabI pemicHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

71

I'paduueckue METOIbI pELICHUS
MI0KAa3aTeIbHBIX U JOrapu(pMUUECKuX
HEPABEHCTB

72

73

74

KonTponbhas padora: "UppatnonanbsHele,
MOKa3aTeIbHbIE U JIOTapu(pMHUUEcKHe
HepaBeHCTBa"

KommnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMILIEKCHOTO YHCIIA

KoMmnekcHble uncia. Anre6pqueCKa5{ u

TpUTrOHOMETpHUECcKasi pOpPMBI 3aHucH
KOMIIJIEKCHOTO YHUCIIa

75

Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMU
YUCIaMHU

76

7

Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMU
YUCIaMHU

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N300paxeHne KOMIJIEKCHBIX YHCET Ha




KOOp,I[PIHElTHOfI IIIIOCKOCTHU

®opmyna Myaspa. KopHu n-o#i ctenesu us

7 KOMIJIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii ctenesu us
KOMILJIEKCHOTO YHCTia
[IprmeHeHre KOMIUIEKCHBIX YHCEI JUIS

81 penieHus GU3NUYECKUX U T€OMETPHUECKUX
3a1a4y

82 Kontposnbnas padota: "KomrmiekcHbie uncna"

83 HatypanbHble u 1ienble uncia

84 HarypanbHble u niensle yucna

25 [IpuMeHeHne nMpU3HAKOB ACIIUMOCTHU LETBIX
quCe

36 [IpuMeHeHne npu3HaKOB JEIMMOCTH LIEIbIX
yuCceln

27 [IpuMeHeHne MpU3HAKOB ACITUMOCTHU HETBIX
yucen: HOJl u HOK

28 [IpuMeHeHne NpU3HAKOB ACIIUMOCTH LEITBIX
gucen: HOJl m HOK

29 [IpuMeHeHne npu3HaKoOB AEIUMOCTH LEbIX
YHUCEJ: OCTATKH 110 MOAYJIIO

90 [IpuMeHeHne MpU3HAKOB JACITMMOCTH HEITBIX
YHUCEJ: OCTATKH 110 MOAYJIIO
[IpuMeHeHne MpU3HAKOB ACIIUMOCTH TEITBIX

91 yucen: anroput™ EBKinaa [ pemeHus 3aaad
B LIEJIBIX YUCIIAX

92 KonrtponsHas padora: "Teopust nenbix yncen"




93

94

95

CucreMa 1 COBOKYITHOCTb YPAaBHEHUU.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CIIEICTBUS

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

96

97

98

OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MPPalMOHAIBHBIX YPABHEHHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U
COBOKynHOCTGﬁ IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ
OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYHHOCTGP'I MMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

99

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX YpaBHEHHM
OCHOBHBIE METOABI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX YpaBHEHHH

101

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTUYECKUX 3a1a4 U 33/1a4 U3 pa3IndHbIX
o0acTeil HayKH U pealbHOM KU3HH,
HMHTEpIIPETALMs NIOJIyYEHHBIX PE3YJIBTaTOB

102

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYECKUX 33/1a4 U 33]1a4 U3 Pa3IuIHbIX
o0acTeil HayKH U pealbHOM KU3HH,
HMHTEpIIpETALUs OJIyYCHHBIX PE3YJIbTaTOB

103

[IpumeHeHne HepaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7ad U3 pa3inyHbIX




obJacTelt HAyKu U peaIbHOW KU3HH,
WHTEPIpETAIs MOJIYYeHHBIX PE3YJIbTaTOB

Kontposbnas padora: "Cuctemsl
paloHaIbHBIX, UPPALMOHATIBHBIX

104 [OKa3aTeJIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUI"

105 PanvonaneHbIE ypaBHEHMS ¢ TapaMeTpaMu

106 PannoHaneHbIE HEPABEHCTBA C TAPAMETPAMHU

107 ParonanbHble CHCTEMBI C TapaMeTpaMu

108 WppanmonanbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamu

109 HppaunoHanbHble CUCTEMBI € ITapaMeTPaMH

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 ITokasaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmuueckre ypaBHEeHUs, HEPABEHCTBA C
napamMeTpamu

113 Jlorapudmuueckne cucTemMsl ¢ mapameTpaMu

114 Tpuronomerpruyeckue ypaBHEHUS C
napameTpamu

115 TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpruyeCcKue CUCTEMBI C
napameTpamu
[TocTtpoeHue u uccnenoBaHue

17 MaTEMaTHUECKUX MOJIENEN PeaIbHBIX

CUTYalHi C MOMOILBIO YPABHEHUN C
rapaMeTpamu




HOCTpOCHI/Ie H UCCJICOOBAHUC
MATEMAaTHUYCCKUX MOI[CJICﬁ PCATIBbHBIX

118
CUTYyalUi C OMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu
[Toctpoenue u ucciegoBaHue

119 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYAalUi C IOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu

120 KonTponbnas pabora: "3amauu ¢
napametrpamu"

121 [ToBTrOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124 [ToBTOpEeHue, 06001IeHNE, CHCTEMATH3ALUS
3HaHuii: "HepaBeHncrna"

125 [ToBTOpeHnue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBencrsa"

126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrna"

127 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil: "[IponsBonHas u e€ npumeHenue"

128 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "[IponsBoaHas u e€ npumeHeHue"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

130 3HaHui: "MHTErpan u ero npumMeHeHue" !
131 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL |
3HaHui: "OyHkun"
132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS !
3HaHui: "Oynkun"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL |
3HaHui: "Oyakun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHKE, CHCTEMATH3ALIMS |
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YUYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIbBI JJIAA
YUEHUKA

Anrebpa W Hadanma MaTemMatudyeckoro ananmm3a. 10 kmacc: yuel. s
o0meoOpa3oBar. oOpraHu3anuii  : 0a30BbId W YIUIyOJNEHHBIA ypOBHU /
[FO.M.Komssrua, M.B.TkaueBa, H.E.®engoposa, M.U.Illabynun]. — M.:
[Ipocsemenune, 2014.

AnreObpa W Hadama MaTeMaTMdyeckoro anamm3a. 11 kmacc: yweb. jns
oOmieoOpa3oBar. opraHuzanuid : ©0a30BbId UM YyriayOJieHHBIH YpOBHH /
[FO.M.Konsarun, M.B.TkaueBa, H.E.®emopora, M.N.Illabyuun]. - M.:
[Ipocsemenue, 2014.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Anrebpa u Hauyaja MaTeMaTHYECKOro aHainu3a. Meronndyeckue pekomenaanuu. 10
KJIacc : mocoOue i yuuTteneid oomeoopasosat. opranuzanuii / H. E. ®énoposa,
M. B. TkauéBa. — M. : [Ipocsemenue, 2015.

W3ydenne anreOpbl W Havyal MaTeMaTHYecKoro aHanm3a B 11 kmacce : KH. ams
yuurens / H. E. ®enoposa, M. B. Tkauea. — M. : [Ipocsemenue, 2009.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbI CETH
HUHTEPHET
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