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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PacCyXKIaTh JEAYKTUBHO, HMCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone u3yuyenus yueOHOro kypca «Ainrebpa M Hadajla MaTeMaTH4YE€CKOIO
aHaM3a» 00ydJaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIECH PEeaJbHbIX CUTYAIllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIbHBIM BOCIUTATENIBHBIM TOTEHIIMAIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTEbHON  KOHIIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTEeMaTHYECKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BblUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATEIbHO-METOINYECKUE JIUHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX 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 OBIaJeBalOT 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
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo01ero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Halelo,
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 pacCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAalMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkamx mnapamerpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCJIEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU 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,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKEHUIA,
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, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeToIM4eckass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHN MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOil dopme: aHaATUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHM.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyrI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolmuMCcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, OMpEeAeNsiTh HMX HauOOJbIIHNE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIIOMAaAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHMsl 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 CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMaTLHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUN pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT 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 MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKH U HCIOJIb30BATh €T0 IJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO 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 MOJICIHPOBAHUS, KOTOpPhIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIEICH peaibHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO ammapara aareOpbl H
MaTEMaTHYECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3/IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHATN3ay.

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 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. [IpuMmeHeHue npoOeil U HPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyiib
JeWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmensiM  nokazareneM. buHom HeroTtona. Hcnonp3oBaHue
noAXOsAIEH (GOPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAXKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapupMUYECKUX YpaBHEHHI.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DOyHkuuU U rpadpuku

@®yHkus, crnocodbl 3amgaHus (QyHkuu. B3auMHO o00patHble (QyHKIUU.
Kommnosumms yukiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHBIe (pyHKUMU. [lepuoanueckue
¢byskuuu. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-IIMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTEMEHU Kak (PYHKIUHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas ¢GyHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMIA 715 pelICHUs] YpaBHEHUM.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHSI BO3HMKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yowiBaroias
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoOMETpUYEeCKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepsiBHbIe (GyHKIME W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
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, reOMeTpUIECKUA 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB M SBICHUM, NPU PELICHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uuchaa. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa © COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYIMHOCTEH paluOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



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

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady W3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAaHUIO (PYHKIIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKIMU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION M TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBoOOpPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[TpumeHeHne uHTErpajsa A HAXOXKICHUS IUIOIIAAeH MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  oOImecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrUX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM M JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryispHas (uU3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JA€ATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMpodEeCCHOHANBHOM  JESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW HW €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM TO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeicTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSAX, NPEAjiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAINMA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00BbEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TAKKE BBIABUIATH
IIPENATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanmueii:

BBISIBIIAATH JA€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOMPOCHI MO CYLIECTBY 00CYX1aeMOil TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranuzanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENLHON  pedJeKCuM KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a]1a4H,
BHOCUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YNIbTaTOB JESITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3a7a4, MNPUHUMATh IeJIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pPabOThI, pacmpeneisith
BUJIbI pabOT, JOrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a:

Yucii1a ¥ BBIYUCTICHUSA:

cBOOOIHO OIEpPUPOBaTh MOHATHUSMU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HPPALMOHAIBHOE YHCIO, MHOXXECTBA
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYMCIICHUS, TTPAaBUJIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



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

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

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jIM4YHblE METOAbl PEIICHHS paldOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3a1ad4;

CBOOOJIHO ONEpUPOBAaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCIECHUS €r0 3HAYCHHS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOIIBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSIMH [JIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUMN, COJEPKAIINUX CTETICHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHMUI;

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: HppalMOHAIbHbIE, MOKa3aTelbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MPeoOpa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENEeHW KaK (PYHKIMM OOpaTHOMl CTEneHu ¢
HaTypaJbHBIM I0Ka3aTEeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IMPOLECCOB H
3aBUCUMOCTEN MpH pEelIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PeaibHON
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTreMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMU: TIOCTIEA0BATEIBHOCTD, CIIOCOOBI 3a/1aHNUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMITOTHI Tpaduka QyHKIINH;

CcBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJI PEIICHUS 3a/aY;

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

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJIHON IJis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONMCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOZHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kjacce oOy4aromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHHSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypasbHBIX 4ncen sl peleHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMYNIO, 3alUChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(PMETHUIECKHE ONepalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEM TIpU pEIIEHUH 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 CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3a/a4H,
UCCIIEIOBAaTh IMOCTPOCHHBIE MOJENM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKITHIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauana MmareMaTH4eCKOro aHAJIM3A:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COUHAIbHO-DKOHOMUYECKMX, 3aJadax, il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpai no popmysne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE€ COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUeckoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne ni/m HanmeHnoBaHue pa3iaesioB 4 TeM IPOrpaMMbl KontpoabHubie (ungpposere)
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypes:
MHOK€eCTBO IEMCTBUTENBHBIX YACEIl. MHOTOUJICHBI.
1 PaunonaneHble ypaBHEeHHs U HEpaBeHCTBA. CHCTEMBI 24 1
JTUHEHHBIX YpaBHEHUI
) Oynkiun u rpapuku. CreneHHas GyHKIUS C IETbIM 12 1
[I0Ka3aTeieM
3 Apudmerndeckuii KOpeHb N-0 CTETICHHU. 15 |
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHble ypaBHEHUS 10 1
5 Jlorapudmuueckas pynkmus. Jlorapupmuyeckue 13 1
ypaBHEHUS
6 TpUrOHOMETPUYECKUE BBIPAKEHUS U YPAaBHEHUS 22 1
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBable pyHkiuu. [IponzBoanas 20 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ni/m HaumeHnoBaHue pa3/esioB U TeM MPOrPpaMMBbl KoHTpoabHbIE (ungpposere)
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypenI
HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22 1
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuroHomeTpruyeckue HepaBEHCTBA
4 WpparnmonaibHbIe, TOKa3aTEIbHBIE U JIOTAPHU(PMUICCKHIEC 24 |
HEpaBEHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u 1enble ynucna 10 1
7 CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX 12 |
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHHIA
8 3ajauu ¢ mapameTpamMmu 16
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allls 3HAHUN 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmmuecTBo yacos
Ne Tema ypoka
KonTpoabubie
n/n Bcero
padoThI
[[MHOXeCTBO, Onepalii HaJl MHOXKECTBAMHU U UX CBOMCTBA 1
2 Huarpammbl Diinepa-Benna 1
3 IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO arrapara Juisl peleHus 3aaa4 1
4 Parnmonansubie ynciaa. OOBIKHOBEHHBIE M IECSITUYHBIE JPOOU, IPOLIEHTHI, OECKOHEYHBIEC TIEPUOTNIECKHE 1
npobu
5 Panmonansublie ynciaa. OObIKHOBEHHBIE U IECTUYHBIE IPOOU, IPOLIEHTHI, OECKOHEYHbIE TEPUOAUYECKHE |
Ipodu
6 [Tpumenenne apoOeil 1 MPOIEHTOB IS PEIICHHUS PUKIIAJIHBIX 3a/1a4 1
7 [Tpumenenue npoOei U MPOLIEHTOB IS PEIICHUs PUKIAIHBIX 33124 1
8 JeiicTBuTenbHbIE Yncia. PaninoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1
9 Apudmerndeckue onepanum ¢ AeUCTBUTEIbHBIMHI YHCIaMH 1
10 Moaynb AEHCTBUTEIBHOIO YMCIIA U €T0 CBOMCTBA 1
11 [TpubnnxkEHHBIE BEIYUCIEHUS, TPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUI 1
12 OCHOBHBIE METO/IbI peIIeHUs LIEIbIX U APOOHO-PAIIMOHABHBIX YPaBHEHUH U HEPAaBEHCTB 1
13 OcHOBHBIE METO/IbI PELLIEHNUs LENbIX U APOOHO-pAlMOHAIBHBIX YPaBHEHUI U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI peIIeHUs LIEIbIX U IPOOHO-PAIIMOHANIBHBIX YPaBHEHUI U HEPAaBEHCTB 1
15 MHorowieHsl OT OJHON NEPEMEHHOM. /[eTleHrne MHOTO4YIeHa Ha MHOTOWIEH C OcTaTKOM. TeopeMa besy 1
16 MHorouieHsl ¢ nenbMu ko dunrentamu. Teopema Buera 1
17 Pemenne cucreM TMHENHBIX YpAaBHEHUI 1
18 Peuienne cucreM ITMHENHBIX YPAaBHEHUN 1
19 Matpuia cuctemsl IMHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPULIBI 2X2, €r0 FTeOMETPUUECKUI CMBICT U 1




CBOfICTBa; BBIYHMCJICHHUEC €I'0 3HAYCHHUA

20 Ornpenenurens MaTpUIbl 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOMCTBA; BBIUMCICHUE €TI0 3HAUCHUS 1
21 [IpumeHneHue onpeaeauTens Jjisl PEIeHUs CUCTEMbI JIMHEUHBIX YpaBHEHUM 1
22 Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHUN 1
23 Pemienne npukiiagHbIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMbI JIMHEHHBIX YPaBHEHUI 1
24 KoHnTtpoinbHas pabota: "PanronansHbie ypaBHeHHs © HepaBeHCTBA. CHCTEMbI TMHEHHBIX ypaBHEHUN" 1
25 OynK1us, crocoosl 3ananus GyHkun. Bzanmuo odparusie pynkunu. Kommosunms ¢yHkimii 1
26 I'padux dynkmmu. DnemMeHTapHbIe TPeoOpa3zoBaHus rpaduKoB QPyHKITUH 1
7 Ob6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHUH pynkun. Hymm ¢pyakmum. [IpomexyTku 3HaK 1
MOCTOSTHCTBA
28 Yérupie u Heu€éTHble pyHkuuu. [lepuoanueckue ¢pyHkiuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIUN 1
29 Maxkcumymbl 1 MUHUMYMBI hyHKIIH. HanOomnbiee n HanMeHbIee 3HaueHue (QYHKIIMH Ha TIPOMEKYTKE 1
30 Jluneitnasi, kBaapaTHUuHas U ApoOHO-TMHEHHAS PYHKIINH 1
31 DIIEMEHTapHOE UCCIICIOBAHUE U TOCTPOCHHE TPpaUKOB dTUX (DYHKIIHH 1
32 DIIEMEHTapHOE UCCIICIOBAHUE B ITOCTPOCHHE TPpaUKOB dTUX (DYHKITHUH 1
33 Crenens ¢ 1enbM nokaszareneM. buanom HeroTona 1
34 Crenens ¢ nensiM nokasareneMm. bunom Herotona 1
35 CrenenHas (GyHKIHMS C HaTypaJbHBIM U LIEJbIM NOoKa3aTeneM. E€ coiicTBa u rpadux 1
36 KonTponbhas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux" 1
37 Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTBa 1
38 ApudmeTnuecknii KOpeHb HaTYpaJbHOM CTENEHHU U €ro CBOICTBa 1
39 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEPKAIUX CTEIIEHN U KOPHU 1
40 [TpeoOpa3zoBaHs YHCIOBBIX BBIPAXKEHUM, COJIEPKAIMX CTENEHU U KOPHU 1
41 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIINX CTENICHU U KOPHH 1
42 UppanmonansHble ypaBHeHUs. OCHOBHBIE METO/Ibl PELICHHS UPPALIMOHAIBHBIX YpaBHEHUN 1
43 Wppannonanbubie ypaBHeHHs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX YPABHEHUN 1




44 Uppanuonanbubie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUSI HPPALMOHAIIBHBIX YPABHEHUIN 1
45 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALUOHAIBHBIX YPABHEHUI 1
46 PaBHOCHUIIbHBIE TTEPEXOIbI B PEIICHUU UPPALMOHATIbHBIX YPABHEHUI 1
47 PaBHOCHUIIbHBIE TEPEXOIbI B PEIICHUU UPPALMOHATIBHBIX YPABHEHUI 1
48 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALUOHAIBHBIX YPABHEHUN 1
49 CaoiicTBa U rpaduK KOpHsI n-Oi CTENeHH KaK (GyHKIIMH 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM MOKa3aTelleM 1
50 CoiicTBa u rpaduk KOpHS N-0i CTENEeHN KaK (yHKIMK OOpaTHON CTENEHH C HATypaJIbHBIM MTOKa3aTeIeM 1
51 KoHntpoinbnas padorta: "CBoiicTBa u rpaduk KOpHS n-oit creneHu. MppanuonanbHbeie ypaBHEeHUS" 1
52 Crenens ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHb C pallMOHAIBHBIM MTOKa3aTesieM U €€ CBOMCTBa 1
54 Crenens ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazarenbHast pyHKIUA, €€ cBOWCTBA U TpaduK 1
56 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUsT YPaBHEHUH 1
57 Hcnons3oBanue rpaduka GyHKIUU AT peLICHUS YpaBHEHHMA 1
58 [TokazarenbHble ypaBHEeHUs1. OCHOBHBIE METO/bI PELICHUS I0KA3aTEIbHBIX YpPaBHEHUN 1
59 IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IBI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUI 1
60 [ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM 1
61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHeHUs" 1
62 Jlorapudm umncna. CoiicTBa jJorapudpma 1
63 Jlorapu¢m yucna. CpoiicTBa iorapugpma 1
64 Jlorapudm umncna. CoiicTBa jJorapudpma 1
65 JlecsTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1
66 JlecaTuuHbIe U HaTypaJIbHBIE JTOTapH(PMbI 1
67 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPKAIINUX JTOTAPHPMBI 1
68 [IpeobpazoBanue BEIpaKEHUA, COAEPIKAIIMX JIOTApU(HMBI 1
69 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAINUX JTOTAPHPMBI 1




70 Jlorapudmuueckas ¢pyHKIus, €€ CBONWCTBA U IpaduK 1
71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
72 Hcnonb3oBanue rpaduka GyHKIIUU A1 PEIICHUS] YPaBHCHUI 1
73 Hcnonb3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST ypaBHECHU I 1
74 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS JIOTapu(PMUIECKUX YpaBHEHHHA 1
75 Jlorapudpmudeckue ypaBHeHus. OCHOBHBIE METO/IbI PEIICHUS JIOTApUPMUUSCKUX YPAaBHECHHUI 1
76 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/BI pEIICHUS JIOTapu(PMUIECKUX YpaBHEHHHA 1
77 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH JIOTApU(PMUICCKUX YPaBHCHUIMA 1
78 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN 1
79 Kontponbnas pabora: "Jlorapudpmuueckas ¢pynkius. Jlorapubmudeckue ypaBHeHUS" 1
80 CuHyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMEHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOI'O apryMEHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOT0 apryMeHTa 1
24 TpuronomeTpuveckas OKpy>KHOCTb, OIPEACICHHE TPUTOHOMETPUIECKUX (PYHKIUI YHCIOBOTO |
aprymeHra
25 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIEICHUE TPUTOHOMETPUUECKUX PYHKIIUNA YHCIOBOTO |
aprymeHra
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
90 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1
91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1
92 [IpeoOpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1




94 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN

95 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

96 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI

101 KoHnTtpoinbHas padorta: "TpuroHoMeTpruiecKue BhIpaKEHUSI © TPUTOHOMETPUYECKHE ypaBHEHUS"

102 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH. MeTO ] MaTeMaTHIeCKON HHYKIIUN
103 MOHOTOHHBIE ¥ OTpaHUYEHHBIE MOCe0BaTeNbHOCTU. MicTOpHs aHanu3a 6€CKOHEYHO MasbIX

104 Apudmerndeckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuHo yObIBaroIasi reOMETPUUECKast IPOrPeCCUs

107 Cymma O6eckOHEYHO yOBIBAIOIICH reOMEeTPHUUECKON MPOTPECCHH

108 JInHEeNHBIN ¥ SKCIIOHEHIMANBbHBIN pocT. Yncio e. opmyiia CIOKHBIX POLEHTOB
109 JInHEeNHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio €. Dopmyiia CI0XKHBIX IIPOLICHTOB
110 Hcnonp30BaHnE IPOrPECCUM [T PELIEHUS] PEANIBHBIX 3a]a4 IPUKIAIHOTO XapaKTepa
111 KonTponbhas pabora: "[locnenoBarensHocTy U iporpeccuu’”

112 HenpepbiBHbIE PYHKIIUN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'pauKOB QyHKIIMH

114 CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke

115 CaotlicTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3KE

116 Meroza UHTEPBAJIOB Ul PELICHUS HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB

118 Meroza UHTEPBAJIOB Ul PELIEHUSI HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUH JIJIsl pelIeHUs 3a/1a4
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120 [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIIMH JIJIs1 PEeIICHUs 3a1a4 1
121 [lepBas u BTOpas npon3BoAHbIEC QYHKIUN 1
122 Onpenenenre, reOMETPUUECKU CMBICIT MPOU3BOIHON 1
123 Onpenenenne, GU3NIECKUN CMBICT TPOU3BOTHON 1
124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN 1
125 VYpaBHeHUe KacaTelIbHOU K rpaduKy yHKIIMH 1
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIHNA 1
127 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1
128 [IpousBosHas CyMMbI, IPOU3BEACHMS], YACTHOT'O M KOMIIO3ULIUU (PYHKIUI 1
129 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
130 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIMH ()yHKIIUN 1
131 Kontponbnas padora: "[IponsBogHas” 1 1
132 [ToBTOpenue, 06001IeHNE, cCHCTeMaTH3alvs 3HaHui: ""Y paBHeHUs " 1
133 [ToBTOpenue, 060061IeHNEe, cucTeMaTH3aus 3HaHui: "OyHKun" 1
134 Wrorosas koHTpoJsibHasA paboTa 1 1
135 HToroBas KOHTpoJIbHAsA paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

KoaudecTBO 4acoB

Ne Tema ypoka
KonTposbHbie
n/n Bcero
padoThI
1 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTB M S9KCTPEMYMBI 1
2 [IpuMeHeHne MPOM3BOTHOM K UCCIICIOBAHMIO (DYHKIIM HA MOHOTOHHOCTD U DKCTPEMYMBI 1
3 [TpumeHeHre TPOU3BOTHON K UCCIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
4 [IpuMeHeHne MPOM3BOTHOM K UCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD U SKCTPEMYMBI 1
5 [TpumeHeHrne TpON3BOTHON K UCCIIEIOBAHNIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
6 [TpumMeHeHHne TPOU3BOIHON K UCCIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
7 Haxoxpaenne HauboIbI11€ro 1 HaMMEHbILEr0 3HaYEHHsI HETIPEPhIBHONM (PYHKIIMU Ha OTpE3Ke 1
8 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM (PYHKIIMH HA OTPE3Ke 1
9 Haxoxxnenune HanOoJIbIIero 1 HAMMEHBLIET0 3HaYeHUs1 HENPEephIBHOM (PYHKIIMM HA OTpe3Ke 1
10 Haxoxaenne HauboIb111€ro 1 HaUMEHbILIEr0 3HaYEHHsI HETIPEPbIBHOM (DYHKLIMU HA OTpE3Ke 1
11 Haxoxxnenune HanOoJIbIIero 1 HAMMEHBLIET0 3HaYeHUs1 HENPEephIBHOM (PYHKIIMM HA OTpe3Ke 1
12 Haxoxzaenne HaubobI111ero 1 HaMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (DYHKIIMU Ha OTpe3Ke 1
13 [IpumeHeHne MPONU3BOIHON JUIsl HAXOKICHMS HAWTYUILIEro PEIIEHUS B IPUKIIAIHBIX 3a7a4ax 1
14 [IpuMeHeHne MPON3BOIHOM Il HAXOKACHUS HAaWIYy4YlIero PEIICHHs] B IPUKIAIHBIX 3a7a4ax 1
15 [TpumMeHeHne TPOU3BOIHOM /IS OIPEIeNICHHsI CKOPOCTU M YCKOPEHMS Ipoliecca, 3alaHHOro (GopMynoi |
win rpaduxom
16 [IpumeneHne mporu3BOIHON JUIsl ONIPEEIIEHUs CKOPOCTH M YCKOPEHUS ITpolecca, 3alaHHOro popMysIoi |
win rpaduxom
17 Kommnozumus hyHkimi 1
18 Komnozunus GyHkiuit 1
19 Kommnosumus pyakmmi 1
20 I'eomerpuueckue oOpa3bl ypaBHEHUI HAa KOOPAMHATHOM TIOCKOCTH 1




21 I'eomerpuueckue 00pa3bl ypaBHEHUN Ha KOOPAUHATHOMN TIJIOCKOCTH 1
22 KonTponbnas pabora: "MccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOAHOMN " 1
23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBooOpasubie anemMeHTapHbIX GyHKIMNA. [IpaBUiia HaX0XIEHUS TEPBOOOPA3HBIX 1
25 [TepBooOpasubie aneMeHTapHbIX pyHKIMIA. [IpaBuia HaxoXIeHNsT IEPBOOOPA3HBIX 1
26 Huterpan. ['eomeTpudeckuii CMbICI UHTErpajia 1
27 Brruucnenue onpenenénnoro unrerpaina mno gopmyne Herotrona-JleitOnuma 1
28 Brruucnenue onpenenénnoro uHTerpana mno Gopmyine Herotona-Jleiionuna 1
29 [TpumeHenne UHTErpaa Al HAXOXKACHUS TUIOMIAIeH MIIOCKUX QUryp 1
30 [IpumeHeHMe UHTErpana A1 HaX0KACHUS 00bEMOB r€OMETPUUECKUX Tell 1
31 [Tpumeps! pemenuit qudpepeHnaaTbHbIX YpaBHEHHN 1
32 [Tpumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1
33 MareMaTHuecKoe MOJICIIMPOBAaHUE PEATHLHBIX MPOIIECCOB ¢ TOMOIIBIO AU pepeHnrnanbHbIX ypaBHEHUH 1
34 Kontponbnas padota: "[lepBoodpazHas u mHTErpan” 1
35 Tpuronomerpuveckue GyHKINHU, UX CBOMCTBA U rpaduku 1
36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
38 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpaQuKu 1
39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
40 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHHI C MOMOIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTU 1
41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
42 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPaBHEHH C TOMOLIbI0 TPUTOHOMETPUUYECKON OKPYKHOCTU 1
43 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
44 Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB 1
45 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1




47 Pemienue TpuroHoMETpUYECKUX HEPABEHCTB 1
43 Konrponsnas padora: "['paduku Tpuronomerpuueckux GyHkuuid. TpuroHomerpuueckne |
HepaBeHCTBA"
49 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI pELIECHHUS [T0KA3aTEIbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI pELIECHHUS [T0KA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUUECKUX HEPABEHCTB 1
54 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
55 OCHOBHBIE METO/IbI PEeIICHUS JIOTapU(MUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1
57 OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATILHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl peLIeHNs UPPAllMOHATIBHBIX YPaBHEHUN 1
62 I'padrueckue MeToabl peleHus UppalMoOHaNIbHBIX YPaBHEHUN 1
63 I'paduueckue MeTo bl peLIeHNs OKa3aTeIbHbIX YpaBHEHUN 1
64 I'padrueckue MeToabl pereHus MoKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTo bl pelIeHNs JOrapuPpMUUECKUX YpaBHEHU N 1
66 I'padueckue MeToab! pemeHus JorapupMUIecKuX HEPaBeHCTB 1
67 I'paduueckue MeTo bl peleHHs JOrapuPpMUUECKIX HEPABEHCTB 1
68 I'padnyeckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapU(PMUUYECKUX YpaBHEHUN 1
69 I'paduueckue MeTOIbI pelIeHNs TOKa3aTeIbHbBIX U JIOrapu(pMUUECKUX YPaBHEHUN 1
70 I'pacdrueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB 1
71 I'paduueckue MeTo bl pelIeHNs OKa3aTeIbHbIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1




72 Kontponbnas padota: "UppanmonaibHble, TOKa3aTeIbHbIE U JIOTapu(pMudeckue HepaBeHcTBa" 1
73 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKask POPMBI 3aIMCH KOMITJIEKCHOTO YHCIIa 1
74 KomruiekcHbie yncna. AnreOpandeckas U TpUroHOMETprudecKkas (OpMbl 3alTUCH KOMITJIEKCHOTO YMCIIa 1
75 Apudmerndeckue ornepanuy ¢ KOMIIEKCHBIMA YUCIIAMH 1
N(PMETUYECKUE ONIEPALIUU C KOMIUIEKCHBIMU YHCIIAMU
76 A 1
77 N3o0pakeHne KOMIUIEKCHBIX YHCe Ha KOOPIMHATHOM TIOCKOCTH 1
78 N300pakeHNe KOMITJIEKCHBIX YHCET Ha KOOPIUHATHON TUIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-o#i cTeneHu U3 KOMILUIEKCHOTO Yucia 1
80 ®opmyna Myaspa. KopHu n-o#i cTeneHu u3 KOMIDIEKCHOTO Yncia 1
81 [IpuMeHeHne KOMIUIEKCHBIX YKCeN IS pelieHus ((U3N4ecKuX U reOMETPUIECKHX 3aau 1
82 Kontposnbnas pabdota: "KommiekcHbie yncna" 1
83 HarypanbHble u nensle yucna 1
84 HarypanbHble u 1enble ynucna 1
85 [IpumeHeHne MpU3HAKOB AETMMOCTH IIEJIbIX YHCET 1
86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI 1
VMEHEHUE NPU3HAKOB JEIMMOCTH LIEJIBbIX YUCEIL: U
87 II HO u HOK 1
88 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJl u HOK 1
89 [IpumeneHne NpU3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYJIIO 1
90 IIpuMeHeHNnEe MPU3HAKOB AEIUMOCTHU LENBIX YUCE: OCTaTKH 110 MOYJIIO 1
01 [IpumeHeHne MpU3HAKOB AETUMOCTH LEJIBIX YHCEN: aAIrOpuT™M EBKiMIa A1 peieHus 3a1a4 B HeNbIX |
quciax
92 KontponbHas padora: "Teopus nenbix yncen" 1
93 Cucrema ¥ COBOKYITHOCTh YPaBHEHMI. PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-CIIECTBUS 1
94 Cucrema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METOIbI PELIEHUSI CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX YpaBHEHUN 1
96 OCHOBHBIE METOABI PELIEHUS CUCTEM U COBOKYITHOCTEN MPPALMOHATIBHBIX YPABHEHUM 1




97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEM MOKA3aTEIbHbIX YPABHEHUN 1
98 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEHN IOKA3aTEJIbHBIX YPAaBHEHUI 1
99 OcHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JIorapu(pMUYECKUX YpaBHEHHIA 1
100 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEH JIOTapu(PMUIECKUX YpaBHCHUMA 1
101 [IpuMeHeHre CUCTEM K PELIEHUIO MaTEMAaTUYECKUX 3a/1ad U 3a]1a4 U3 pa3JIM4HbIX 00J1acTel HaAyKu U |
peaJIbHOM JKU3HU, UHTEPIIPETALIMS TIOJTYYEHHBIX PE3YJIbTAaTOB
102 IIpuMeHeHMe crCTeM K pelIeHUI0 MaTeMaTHYECKUX 3aay U 3aJa4 U3 pa3IMuHbIX 00JacTell HayKu U |
peanbHOMN )KU3HU, MHTEPIIPETALUS [TOJIyY€HHBIX PE3Y/IbTaTOB
103 [IpumeHeHne HEPABEHCTB K PEIICHUIO MATEMaTUUYECKHX 3a]a4 U 3a]a4 U3 pa3IMyHbIX 00JacTel HayKu 1
U peaJbHOM XKU3HU, UHTEPIPETALUs OJYyYEHHBIX PE3yJIbTaTOB
104 KonTponbnas padora: "CucteMbl palliOHaIbHBIX, UPPALIMOHAJIBHBIX TOKA3aTEJIbHBIX U |
Jorapu(MUIECKHX ypaBHEHUI"
105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu 1
106 PanmonanbHble HEpaBeHCTBA ¢ HapaMeTpamMu 1
107 ParmonanbsHble CUCTEMBI C TapamMeTpaMu 1
108 HppauunonanbHble ypaBHEHM S, HEPABEHCTBA C MapaMETPaMHU 1
109 HppanmoHaibHble CUCTEMBI C ITapaMeTpaMu 1
110 [TokasaTenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
111 ITokazaTenbHbIE CUCTEMBI C TTAPAMETPAMHU 1
112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C TapaMeTpaMu 1
113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu 1
114 Tpuronomerpruuecke ypaBHEHHUs C lTapaMeTpaMu 1
115 TpuronomeTprueckre HEPaBeHCTBA C apAMETPAMHU 1
116 Tpuronomerpuueckre CUCTEMBI € ITapaMeTpamMu 1

117

[TocTpoeHne n nccneaoBaHUE MATEMATHYECKNUX MOJIENIEN PEATBHBIX CUTYAllUuH ¢ TOMOIIBIO YPaBHEHUI
C mapameTpaMu




HOCTpOCHI/IC Hn UCCIICAOBAHUEC MAaTEMaTHYCCKHUX MOI[CJ'IGﬁ PEAIBbHBIX CI/ITyaHI/Iﬁ C IOMOIIBXO CUCTEM

18 YPaBHEHUH € ITapaMeTpamMu
119 [Toctpoenue u uccieqoBaHre MaTEMAaTUYECKUX MOJIENIeN PeabHBIX CUTYAIUil C TOMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpamu
120 KonTponpHas pabora: "3amgauu ¢ mapamerpamu" 1
121 IToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AIMs 3HaHU: "Y paBHEeHUS " 1
122 [ToBTOpeHmEe, 06001IeHNE, cUcTeMaTH3alus 3HaHui: "Y paBHeHus" 1
123 [ToBTOpeHuEe, 0000IIEHNEe, CUCTeMaTH3aNus 3HaHuii: "YpaBHeHUss. CUCTEMbI YpaBHCHHA" 1
124 [ToBTOpeHMEe, 006001eHNE, cucTeMaTH3anus 3Hanni: "HepaBencTra" 1
125 [ToBTOpeHMEe, 0000IIEHNE, cCUCcTeMaTH3anKs 3Hanuii: "HepaBeHcTBa" 1
126 [ToBTOpeHMEe, 006001eHNE, cucTeMaTH3anus 3Hanni: "HepaBencTra" 1
127 [ToBTOpeHue, 0600IIeHNE, cCcTeMaTH3anus 3Hanui: "IIpon3BoaHas u e€ npuMeHeHue" 1
128 [ToBTOpeHue, 0600IIeHNE, cucTeMaTH3anus 3Hanui: "[Ipon3BoaHas u e€ npumeHeHue" 1
129 [ToBTrOpenue, o600menue, cucrematu3anus 3Hanuit: "[IponsBonnas u e€ npumenexue" 1
130 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3alKs 3HaHui: "IHTerpan u ero npumMeHeHue" 1
131 [ToBTOpeHnue, 06061IeHNe, cucTeMaTH3anus 3HaHui: "OyHknun" 1
132 IToBTrOpenue, o0o01IeHNE, cUcTeMaTH3alMs 3HaHui: "OyHKIun" 1
133 [ToBTOpenue, 0600IIeHNE, CUCTeMaTH3alKs 3HaHui: "OyHKIun" 1
134 HToroasi KOHTpOJIbHAsA paboTa 1
135 Hrorosas konTpobHas paboTa 1
136 [ToBTOpeHnue, 06001IeHNE, CUCTEMAaTH3AIUs 3HAHUI 1
3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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