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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (hopMuUpyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHUBEPCATHHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUpYET CBOHU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl M MaTEeMaTUYeCKOTO aHajiu3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIACHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHPYET
KPEAaTUBHOE U KPUTHUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIPETAlUA  TOJYYECHHBIX  PEHICHUM, 3HAKOMSITCS C  IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbI MaTepual, CHOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEIIbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HadajiaM MaTeMaTHYECKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJICJIECHBI CIEAYIOLUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKUINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hauamna



MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIPHO-METOIMUECKUE JIMHUA W3Y4alOTCd Ha TMPOTSDKCHWHM JIBYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTENCHHO HACHIIIAsACh HOBBIMH TEMaMH U pa3jieiiaMu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAJCBAIOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJETb pealbHOMI
CUTYaIlNH, IPUMEHATh 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MAaTeMaTHUECKON 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0o 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JenaTh NPUKUAKY, BBIMOJIHATH MPHOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIMMUMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clelnupuyYecKue 3aaaddl W OIepaluu: JeJIeHHe Haledo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPAaCIIMPEHUIO KpPyra HCHOJIB3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETU3aITHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasnene I[lporpamMmbl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYECKUX YpPAaBHCHHMM, HEPABEHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIHMPOKO HCIOJB3YIOTCS MPH



WCCIIeNOBaHNH (DYHKIMI C TIOMOIIBIO MTPOW3BOAHON, TIPH PEIICHUH MPUKIIATHBIX
3a/1a4d M 3a7a49 Ha HAXOXKJCHUE HAMOOBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacdy€Thl 1Mo  ¢opMysnaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
COJIEpKaIMX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWUT  JaJbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroImMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPECTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbBIX 33J1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

ConepxkatenbHo-MeToAndecKass JuHUA «DyHKUMM U rpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKIIUU NJIsi pelieHus 3a7ad U3 JAPYruX yueOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercs GOPMUPOBAHHIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTU MEKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid u ciaoBecHOl. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasg nuHUs «Havama mMareMaTM4yeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKHX, TaK U MPUKJIATHBIX 3a/1ad,
JIOCTYIHBIX OOYYaIOIIMMCS, TaK KaK Yy HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIMA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHsl TipolieccoB. JlaHHas coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAUTh HAWIYYIIEe pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIoCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KPEaTUBHOIO MBIILJIEHUS, (POPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopnepxaTeapHO-MeToANYecKast JIMHUS «MHOXeCTBa M JIOTHKa» BKJIIOYAET B
ceOs PJEMEHTBHl TEOPUHM MHOXECTB M MaTeMaTHYeCKOM JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOM MaTEeMAaTHKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMNUN BCE pa3feibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIL30BaTh €0 JJIs BBIPAXKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
npaBWJaM  TMOCTPOEHHS]  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTHYeCKONH JIOTUKH CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOICIMPOBAHUS, KOTOPHIC IMPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapaTra aireOpbl |
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJTaHUs BIUICTCHBI B KQXK/IBIN U3 pa3AeiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHa
y4eOHOro Kypca IIUPOKO HCIOIB3YeTCs ISl PEIICHHUs NMPUKIAIHBIX 3amad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3UPOBATh  MPOOJIEMY.
JesarenbHOCTh TI0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a1a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Havasa
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha w3ydeHme ydeOHOTOo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Pannonanbupie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble Mnepuoanydeckue Apoou. [lpumenenue npoOel W TPOLEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMU.  Moayib
JEUCTBUTENLHOTO YHMCNa U ero cBoicTBa. [IpubiamkEHHbIE BHIYMCIICHHS, TIPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUS M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/JIbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPABEHCTB. MHOTrOWIEHb OT OJIHOW MEepeMEHHOW. JlenmeHne MHorousieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YKCIIOBBIX BBIPAKEHUN, COACPIKAIIMX CTETIEHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX

YPaBHCHUM.

ITpeoOpa3oBaHne BbIpaXEHHM, CONEPIKALUX JOrapru(PMBI.

Jlorapugmuueckue YPaBHEHHH. OcHOBHBIE METO/IbI perieHus
Jorapu(pMHUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHU. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4ad C I[OMOULIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue MOCTPOEHHOM MOJENN C
MOMOILBIO MaTPHULL U ONPEETUTEINIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUII U HEpaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOMN
YKU3HH.

@OyHkuuu U rpapuku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHbIe (QYHKIIHH.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe M HeuéTHbIe pyHKuMU. [leproauyeckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUM.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoro aHajmsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. beckoneuHo yOpiBaromiast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOrpeCcCrr. JINHENHBIN U 3KCIOHEHIMATBHBINA POCT. Uuncino e. @opmyia ClI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPeccUr JUIsl  PELIeHUs pealbHBbIX —3a/1ay
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM U HX CBOWCTBAa. TOUKM pa3pbiBa. ACHMMTOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpas npou3Boanbie GyHKIUU. Onpenenenre, reOMeTpUIeCKU 1
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass — cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oInepald HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHMS PEaNbHBIX MPOLECCOB M SBJICHUW, NPHU PELUICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BBIYMCICHUA

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa aiis peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

KomnnekcHble umcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALINS MOJYYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEpaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckre QyHKIIUU, UX CBOMCTBA U IPAPUKHU.

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

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[IpumMeHeHne MpOU3BOAHON K UCCIENOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIero W HAaMMEHBLIEr0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM Uil HAXOXKICHUS HAWIYYIIero pEuIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3a1aHHOTO (hOpMYJION Wi rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[IpumeHeHue wHTErpana A HaXOXKIACHUS IUIOUIaJAed IJIOCKUX (QUryp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJITHEI'O OFBILETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUYaIOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHUE BIIHSHUSI
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE III00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHMMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MNPHU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpeJENeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiaccU(UKaIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NIPEeOOpPa3OBBIBATh  CYXICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPHpPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMHU, TIPOILIECCAMU;

CaMOCTOATENBEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENCHHOTO  HAOMIONCHMS, WCCIECNOBAaHUS, OICHUBAThH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, A TaKXKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMALIMKU, TAaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBiIeHuUS,

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

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHBepPCaAJIbHbIE Y4eOHbI€e AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTbh ITOACHCHHUA IIO XOI[y peIHeHI/IH 3agadu,
KOMMCHTHUPOBATb HOHy‘—ICHHBIﬁ pGSYJ'H:TaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOHU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ W CXOJICTBO TMO3UIIMA, B KOPPEKTHOU ¢opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npcacCTaBJATh pGBYJIBTaTBI peuiCHusd 3a4a4r, SKCIICPUMCHTA, UCCICAOBAHNA,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
MIPE3EHTAIMNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(OPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH PEIICHUHU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI U HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIyaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoBBIX Gopmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJIHO OINEpPUPOBaTh MOHATUAMM: PALMOHAJIBHOE YHCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
palMOHANBHBIX U IEUCTBUTENIbHBIX YHCEN, MOYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIIeHHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HH;

MPUMEHSTH MPUONKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY PE3yJbTaTa BBIYNCIICHU;



CBOOOJHO OMEpUPOBATHh TOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
MCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPaKTUYECKUX 3a]1a4 U NIPEICTaBICHUS JAHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTAapU(PM YHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCIJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHAMU: TOXJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAallMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW IEPEMEHHOM,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3aad4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MAaTpUla, OMNPEACIUTENIb MAaTpUllbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHACICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPENCIIUTENIA Ul pPELIEHUs CHUCTEMBbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMU C MIOMOILBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl M ONPEIEIUTEINEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKCHUM,

BBITMOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIOJIb30BATh CBOMCTBa JgorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
MIEPEXO0/I0B WA OCYIECTBIISA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl JUIs TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIMPOBATh pEalibHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTaBIATH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMH U TPaPuKu:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHIO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKUINA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKINUU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE H HEUETHBIE (DyHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMbI (pyHKLIMM, HaumOOJblllee M HaUMEHblee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HENBIM TOKa3zareiaeM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJIbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTeneHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKINH, BBITIONHATH JIEMEHTAPHOE HCCIIEI0BaHUE U TIOCTPOCHHUE UX TPAPUKOB;

cBOOOZIHO OMEpHUpPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
byHKIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHU;

CBOOOJIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oTpesieNieHNe TPUTOHOMETPUUECKUX (DYHKITUI YUCIIOBOTO apIryMEHTa,;

UCTIONB30BaTh rpaduku  GYHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
JKU3HH, BBIpAXXKaTh (OPMYJIAMH 3aBUCUMOCTU MEXK/y BEIMUYNHAMU;

Hauajia MaTeMaTH4eCKOro aHaJIu3a:

cBOOOMHO OMNEpUPOBATh TOHATHUAMHU: apuMeThdeckas M TeOMETpUUYeCcKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMETpUUecKasi MPOTrPeccus, TMHCHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONB30BaTh MPOTPECCHU JJIs PEIICHUs pEeaNbHBIX 3aJad TPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEN0BATEIbHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUSA MAaTEMaTHYeCKOro AaHalM3a Kak aHalausa
OECKOHEYHO MaJlbIX;

CBOOOHO OMNEpPUPOBATh TMOHATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIUs, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSAMU: NEepBasi U BTOpas IPOU3BOJHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOJHOM IS
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, ONEpalMy  Haj
MHO>KECTBaMU;

UCITI0JIB30BAaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Juisl ONIMCAHUS PEaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUAMM: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy obOyuyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
IPEIMETHBIE PE3yJIbTAThl MO OTAEIbHBIM T€MaM paboyell MmporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucia ¥ BbIYHCICHHSA:

cBOOOZIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BATh MPHU3HAKHU JIEIUMOCTH
nenbix yucen, HOJl n HOK naTypanbHBIX yncen IS peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX TIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOJHO OMEpUpPOBaATh MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHWCEJI, MPEJCTABIATh KOMIUIEKCHBIE 4YMclia B anredpanuecko u
TPUTOHOMETPUUECKOI (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(MHUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoaumble  (HOpPMYJNbI 1 PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
jorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C [TapaMeTpaMu;

MOJIEJIMPOBaTh pEajlbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOZIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dyHKuMI;

OPUMEHATh (YHKUMU JJII MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOIB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlero peleHus B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIbHO-DKOHOMUYECKHMX, 3aJadax, i
ONpEJENeHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpaduKom;



cBOOOIHO OMEpUPOBaTh TMOHATUSMHU: [EPBOOOpa3Has, OIpeneaEéHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUIMHA ¥ BBIYHUCISATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMIATHN MIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus nudpepeHnanbHbIX ypaBHEHUH;

pelmarh NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-3KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Mparkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXecTBO J1eHICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHUS C 12 1
LeJIBIM [TOKa3aTeeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuveckre BRIpaKEHUS U 2 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 ’
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 UccnenoBanmne QyHKIMI ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 WpparmonanbHbIe, TOKA3aTEIBHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoThI pecypes:
1 [[MHOkeCTBO, OnIE€paliii Ha/l MHOYKECTBAMHU 1
U UX CBOMCTBA
2 Huarpammesl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelieHus 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Parmonaneueie uncna. OOBIKHOBEHHBIE U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
penieHus: MpUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbpHbIE Ynciia. PalimonanbHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEILHBIMU YUCIIAMH
10 Moaynb AENCTBUTEIBHOIO YHCIIA U €70 1

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

12

13

14

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

17

MHorouseHsb! ¢ 1eabIMU KO3 PUITMeHTaMHU.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

20

21

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia CucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpULbl 2%X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHne onpenenuTens s PeLeHHs
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

24

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
Pemenne npukiagHpIX 3a1a4 C IOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtpoinbhas padota: "PanronanbHbie

ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIUS, CIIOCOObI 3a1aHus (PYHKITHH.
Bsaunmuo obparnbie pynkiun. Kommosumms

byHKIMi

26

27

28

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuumm.
IIpoMeKyTKH 3HAK ITIOCTOSTHCTBA

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnrsiiee 1 HanMeHbIlIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

31

Jluneiinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITUX PYHKLIUH

32

DIeMEeHTapHOE MCCIIeIOBAaHNE U
MOCTpoeHne TpaPuKOB ATUX PYHKITUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeleM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 KonTtponpnast padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpapux”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepKAIMX CTETIEHN U KOPHU

41 [IpeoOpazoBaHst YUCIOBBIX BBIPAKEHHIH,
CoJIepKalUX CTENIeH! U KOPHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

42 METO/IBI pEIIEHUS] HPPAITUOHATBHBIX
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIS

43 METO/IbI PEIICHUS UPPAITUOHATTEHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IBI PEIICHUS UPPAITUOHATTEHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

40 MPPALMOHAJIBHBIX YPABHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHAJIBHBIX YPABHEHUN

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPpPaLMOHATIBLHBIX YPABHEHUM
CaoticTBa U rpaduK KOpHSI N-Oi CTEHeHH

49 KaK (YHKIIMH OOpaTHOW CTETIEHH C
HaTypaJbHbIM IIOKa3aTeIeM
CoiicTBa u rpaduk KOpHS N-0if cTeneHn

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM MIOKa3aTeIeM
KonTponsHas pabora: "CBoiicTBa u rpaduk

o1 KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHUA"

59 CreneHsp ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CrermneHb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonp3oBanue rpaduka QyHKIUM 115
pellIeHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIIUN AJIs

pellIeHNs] YpaBHEHUI




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IbI PEIIeHUs TOKa3aTEIbHbBIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapu¢m yucna. CpoiicTBa iorapugpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecATUYHBIE U HATypaJIbHBIE JTOTapH(PMBI 1

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapupmbl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
JorapupMbl

69 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIIX 1
sorapudmbl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

7 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpadux

72 Hcnonb3oBanue rpaduka GyHKIIUN AJIs 1




peueHus ypaBHEHU I

Hcnonws3oBanue rpaduka QyHKIUN AJIs

3 pelIeHusl ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JToTapu(HPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUT
Jorapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

84 Tpuronomerpuyeckas OKpyKHOCTb,

orpezesieHue TPUTOHOMETPUUECKHIX




(GyHKIUI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPHUUECKHUX 1
(GYHKLUH YUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbhas pabota:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUYECKHUE ypaBHEHUs"

102 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS 1




rnocienoBareiibHocTel. Meton
MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MocJIeI0BaTeIbHOCTH. VIcTOopus aHamu3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoHewyHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OeckOHEUYHO yObIBaroIen
FE€OMETPUUECKOMN MPOTrPECCUU

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

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

110 Hcnonp3oBaHue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrtpomnbHas pabora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMIA HENPEPHIBHBIX HA
OTpe3Ke

115 CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeToa UHTEpPBAJIOB JJIS PEIICHUS




HEPABEHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUS

117
HEPABCHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABCHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENIPEPHIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

epBasi U BTOpast IPOU3BOJIHbIE KIUH

121 IT VH

122 Onpenenenue, reOMETPUIECKUN CMBICIT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOJHOMN

124 VYpaBHeHMEe KacaTeIbHOU K rpaduky
byHKIUM

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUHN

OW3BOJHBIE 2JIEMEHTAPHBIX KIMH
126 IT
OW3BOJHBIC DJIEMEHTAPHBIX KO

127 IT VH

128 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUI

131 KonTtponsnas padora: "[IponszBoanas”




[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUS

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIUN"
134 HroroBast kKoHTpoIbHAs paboTa
135 Hrorosast KoHTpoOJIbHAS paboTa
136 HOBTOP@HI/IC, 000011IeHNe, CUCTeMaTU3aIlIs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GyHKIIMHM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIETO U




10

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMN Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETTPEPHIBHOM
(bYHKIIMH Ha OTpe3Ke

11

Haxoxneaue HauOoJIbILIEro U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

13

14

15

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus GyHkimit

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTU

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJI0CKOCTH

99 KonTponbnas padora: "Uccnenosanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XKJIEHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTeTrpaja

97 Beruucnenue onpenenéHHoro HHTerpana
o ¢opmyne HeroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JIeiiOnuna

29 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [IpumeHneHue nHTerpana g HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Ipumeps! pemennit AuddepeHnnaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
ypaBHEHHH
MaremMaTHuecKkoe MOJEINPOBAaHHUE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpauKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUYECKUX
HEPaBEHCTB

46 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPUYCCKHUX (DYHKIIHIM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS




norapuMIUYECKUX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUSA

> UppalMOHANILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHANIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATLHBIX HEPABEHCTB
50 OcHOBHBIE METOABI PELICHUS
UppalMOHANILHBIX HEPABEHCTB
61 I'paduueckue METObI pEeLICHHUS
UppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue METOIbI pELICHUS
UppaIMOHAIBHBIX YPaBHEHHHA
63 I'paduueckue MeTo bl peleHus
MOKa3aTeIbHBIX YPABHEHUIM
64 I'paduueckue METOIBI peIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTOIbI peLICHUs
norapuMHUYECKUX HEPABEHCTB
67 I'paduueckue METOIBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
69 I'padmyeckue MeToAbI perieHUs




70

71

MOKa3aTeIbHBIX U JIOTapu(YMUIECKUX
YpaBHEHUU

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuIecKux
HEPaBEHCTB

I'padmueckue MeToabl pemeHus

IIOKAa3aTCJIIbHBIX U J'IOl"apI/Iq)MI/I‘ICCKI/IX
HCPABCHCTB

72

KonTponbhas padora: "UppannonanbHele,
NoKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KommiekcHpie uncna. Anredpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIUIEKCHOT'O YHCIIa

74

75

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (pOpMBI 3arucu
KOMIIJIEKCHOTO YUCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YU CJIaMU

76

Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

N3o0pakeHne KOMIUJIEKCHBIX Ynces Ha
KOOPJMHATHOM TIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopuu N-oii ctenenu




13 KOMIIUICKCHOI'O 4HCJjia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJId

81 perieHust GU3NIECKUX U T€OMETPUUCCKUX
3aa4y

82 Kontponbnas padota: "KomrmiekcHbie
yucna"

83 HarypanbHble 1 1iensie yncia

84 HatypanbHble u 1iesbie uncna

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LETBIX YUCEI

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LIETBIX YUCEI

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOIYJIIO

90 [TpuMmeHeHne MPU3HAKOB AETUMOCTH
I[EJTBIX YUCEI: OCTATKH 110 MOJTYITIO
[TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH

91 LETBIX YUCeN: anropuT™ EBkimmna st
perieHus 3a/1a4 B IENbIX YHCIIax

92 KonrtponsHas pabora: "Teopus memnbix
yucen"

03 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICOCTBUA

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

95
COBOKYITHOCTCH pallUOHAJIBHBIX YpaBHCHHUU

OCHOBHBIC METO/Ibl PEILICHHS CHCTEM U
96 COBOKYITHOCTEH MpPalMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEMH ITOKa3aTEIbHbIX
ypaBHEHUH

OcHOBHBIE MCTO/IbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu(MUIECKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

101 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pE3yJIbTAaTOB

102 [IpuMeHeHne cucTeM K pelIeHUI0
MaTEeMaTHYECKHX 3a7a4 U 3a7a4 u3




pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, HHTEPIIPETALUs II0JY4YEHHBIX
pE3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pa3nuyHbIX 007IacTeil HAYKH U PeabHOM
KU3HHU, UHTEPIPETALHNS TTOTYICHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 panMoHATBEHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IToka3zaTenbHbIE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmudeckue ypaBHEHHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpuueckre ypaBHSHHUS C




napameTpamu

TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

115

116 TpUroHomMeTpu4eCcKue CUCTEMBI C
napaMeTpamMu

[ToctpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEICH peaabHbIX
CUTYallUil C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTE€MaTHYECKUX MOJEIEHN peaabHbIX
CUTYalMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

ITocTpoeHue u ucciaenoBaHue
119 MaTeMaTHUYECKUX MOJENEH peaabHbIX
CUTYAalUil C IOMOLIBIO CUCTEM YPAaBHEHUH

C nmapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaru3anvs 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, o6o0mEH e,

cucTtemMaTusanus 3HaHui: "YpaBHeHus "
[ToBTOpenue, 060061IeHNE,

123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o600mEHNE,

cucreMaTtu3aius 3Hanuii: "HepaBencrea"




[ToBTOpenue, 06001EeHNE,

125 ~on " 1
cucreMmaru3anus 3HaHwii: "HepaBeHcTBa

126 [ToBTOpeHue, o600IIEeH e, 1
cuctemaTtusanusa 3Hanuii: "HepaBencrsa"
[ToBTOpeHue, o600IIEeHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IEeHNE,

128 cucremarusauus 3HaHuii: "[IponsBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

129 cucremarusauus 3HaHuii: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IeHNE,

130 cucTeMarusanus 3HaHui: "MHTerpan u ero 1
npuMeHenue"

131 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkiun"

133 [ToBTOpeHue, 060061IeHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HroroBas KOHTpoNIbHAs paboTa

135 Hrorosast koHTpobHAs paboTa

136 [ToBTOpeHue, 060061IeHNE, 1
cUcTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






