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L. [IEJIM OCBOEHHUSI AU CUMITJIUHEBI

Lenbto ocsoenus aucummunuel «Maremarikay ABJIACTCA  (DOPMUPOBAHME y CTYACHTOB HABBIKOB
/IOTHHECKOr0 MBILICHUS; NPAaKTHYECKUX HABBLIKOB MCIMOJIb30BAHUS MATEMATHYECKUX METO/I0B W (hopmyJ, a
TaKOKE O3HAKOMJICHME C OCHOBAMM TEOPETHHYECKHX 3HAHMH M0 KJIACCHYECKHM pasjaenam MareMaTHKd M
M0AroToOBKa B 00/1aCTH NOCTPOEHUS M UCIIOJIb30BAHHS PasIMYHBbIX MaTeMaTHYECKUX MOJIeneli.

3anauu:

- NMOJIyHEHNE OCHOBHOTO MPEACTABIEHUA O MATEMATHYECKMX METONax JUIs peLIeHHs 3a1a4 U3MEPEHHS B
IKOHOMMKE, B HaCTHOCTH, C UCTIOJIL30BAHHEM COBPEMEHHbIX HH(OPMALMOHHbIX TEXHONOIHil;

- OCBOCHHME COBPEMEHHbIX METOLOB U MATEMATUUYECKOTO MHCTPYMEHTapHA peleHus 3a/1a4 B IKOHOMHKE.

2. MECTO JUCHUILIUHEI B CTPYKTYPE OI1OII BO
HAucunnnnna «Matemaruka» oTHoCHTCS K 6a30BOH yacTu yu4eOHoro nnaua.
[TpepekBH3NTLI  AUCUMIIMHBI:  AMCUMIIMHA ONMWPAeTCs  Ha  3HAHWE  TMIPEJMETOB  OCHOBHOI
00pa30BaTeNbHON MPOrPaMMBbl CPeIHEro (nosHoro) obuiero o6pazoBanus: MaTemMaTuka.

3 [IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSI [10 JAUCHUIIJINHE

[Tnanupyembie pesyabTaTsl 00yueHUs M0 JUCLMMINHE, COOTHECEHHbIE C NNaHUPYEMBIMH pe3ysbTaTamu
ocsoenus OI10TI1

- [Tnanupyemsle pe3ynbTarsl 00yueHus no W
. P AUCUMNITMHE, XapaKTePU3YIOLLHUE 3TaMbI
Kon hopmupyembix komneTeHimit OCBOEHMH .
(bopMUpoBaHUS KOMMETEHLME (nokaszarenu
KOMMETEHLMUHU

- OCBOEHHS KOMIMETEHLIUH)
OIIK-2. CriocoGHOCTL OCYLIECTBASTL Yactnunoe | 3naTh KonMuecTBEHHbIE M KaueCTBEHHDLIC METO/IbI
COOp, aHanu3 n 00paboTKy AaHHbIX, aHalin3a npu NpUHATHU YTIPaBAEHUYECKUX PELIeHMIA.

:
HEOOXOAMMbIX ANtsl peLueHus YMers  npumeHsiTh  KonuyecTBeHHble i
npoeccHoHaIbHBIX 3aaay.

KauCCTBCHHbIC METO/bI aHanu3a MpH MPUHATHH
MapKETHHIOBbLIX YPABJAEHYECKUX PELLIEHHIA.
Bnapers uHCTpyMentamm  KonmuecTBeHHOro w
KaueCTBEHHOro aHajiuza ans MPUHATHS
YNPABNICHYECKUX  pelleHnit M nocTpoeHus
IKOHOMHYECKHX W (PUHAHCOBBIX MOENEN.

OIIK-3. Cnoco6HocTs BbIOpaTh YacruuHoe 3HaThb KONMYECTBEHHBIE W KAYECTBEHHDBIE METO/1bI
MHCTPYMEHTaNbHBIE Cpe/ICTBa A1 aHAJN3a NpH NPUHATHH YIIPABACHYECKUX PelLeHMIA.
00pabOTKM IKOHOMUUECKMX JaHHBIX
B COOTBETCTBUH C IMOCTABJICHHOI

Ymers NMPUMEHATL KOJTUYECTBEHHbIE H
= Ka4YeCTBEHHbIE
3ajayeH, I'IpO&l-[ﬂ.I'IHCinOBaTb . WETOLE! Riiain il i

Pe3yAbTaTHI PACHETOB U OGOCHOBATE MapKETHHIOBBIX YNPABICHUYECKHMX peLieliuii.
MOMYUYEHHBIE BbIBObI. Baagers wucTpymentamu  konmuectsenHoro m
Ka4yeCTBEHHOro aHanuza A0S NPUHATHS
YNPaB/ICHYECKUX pelwleHnit ¥ nocrpoenus
| IKOHOMHYECKMX M (DMHAHCOBLIX MOJIEIei].




4. OBBEM H CTPYKTYPA JUCHUIIJIUHBI

TpynoeMKOCTb AMCUMMIMHBI COCTABIIAET 8 3aUeTHBIX eanHmi, 288 uaca.

Buabl yuebHoii pabortsl,
BKJIHOYas
CaMOCTOSTENLHY IO
paboty cTynenrtos
g_ H TPYLOEMKOCTh OGmgﬁ_vqeﬁnoﬁ Popsi
= B (iqacaf) ﬂ iw?l:l;lmcm TEKYLLEr0 KOHTPO/IA
No HaumeHosaHue Tem w/unu g § = g ;i?Tpcp'am_"BHm YCNeBaeMoeTH,
n/n Pa3ienoB/TeM AMCUNIIHHDI z = ] e thopma nposewxyTounoit
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1 AHBJI:*ITH'—IECKE:Ii reoMeTpHs H | 12 4 18 4/50%
JIHHEHHAanA anredpa
2 Beenenue B aHanus 1 3-4 4 B 18 4/50%
. ﬂu¢¢)epruﬂa.r£bHGe HC““”?““ 1 5-6 4 4 18 4 /50% Peiftunr-konrpons |
YHKUMI 01HO# NepemeHHOI
4 | lpumenenue augdepeHuransHoro
MCHHC/IEHUA A1 HCCNEAOBAHMA | 7-8 B 4 18 4/50%
(yHKUMIT M NOCTPOEHHS rpadHKOB
5 HeonpeseneHHuiii uurerpan 1 9-11 6 6 18 6/50% PefTHHr-KoHTpONL 2
6 | Onpenenentsiii unterpan I [ 12-14 | 6 6 18 6/50%
7| DYHKUMH HECKOMILKHX MEPEMEHHBIX 1 1516 | 4 4 18 4/50%
8§ | Paawl I 17 4 4 18 4/50% PeitTunr-kontposns 3
9 | OBbikHOBEHHbIE |
andepeHunansHele U pasHOCTHBIE 1 18 4 4 19 4/50%
YpaBHEHHS
Beero 3a 1 cemecTp: 40 40 163 40/50% Sk3amen (45)
[ Mroro no aucunnanune 40 40 163 | 40/50% DK3amen (45)

COI[C[)}I{EIHHQ JIEKIUHOHHBIX 3aHSITHH N0 AMCUMIIHHE

Pasoen 1. 3JIEMEHTBI IUHEMHOM AJITEBPBI M AHAJIMTUYECKOI FEOMETPUHI

I.1. TlpamoyroneHas u agpunHas cucTeMsl KoopauHat. MeTos KoopauHar.

I.2. KomnnekcHbie uncna, AeficTBUsS ¢ HUMMU. M306parkenne KOMNIEKCHBIX YMCE HA MIOCKOCTH. Moaynb
M ApryMEHT KOMTIIEKCHOrO Yuca.

Anrebpanueckas u TPUrOHOMETpHYECKas (OpMbl 3annCcH KOMMJIEKCHOIO YK, @opmyna Diinepa.
[TokasatenbHas Gopma 3anucy KOMMIEKCHOTO YKCa. Kophu u3 komnnekchbix uncen.

I.3. Bekropsl. JIuneiinbie onepawuu Han BEKTOpamMu. Hanpasnsiowmne kocuHychl M anuua BEKTOpA.
YesoBHe KOMMHEAPHOCTH ABYX BEKTOPOB.

I.4. Ckansproe npousseneHue BEKTOpOB W ero caoiictsa. [lnuna Bektopa W yros MEXIY [ABYMS
BEKTOPAaMH. YCNIOBME OPTOrOHANILHOCTH BYX BEKTOPOB.

I.5. Cucrema Bektopos. Paznomenue BCKTOpa 1o cucTeme BeKTOpoB. JluHeliHas 3aBUCMMOCTL M
HE3ABHCHMOCTb, DA3UCBI M PAHT CHCTEMbI BEKTOPOB. [pocTpancTso R . OproroHanbHoOCTS.

I.6. Marpuupl. [leiictBus ¢ Matpuuamu, OGparHas Matpuua. Panr MaTpuiisl.

1.7. Onpenenurenu. CeoiicTra onpejenurenei. Anrebpanueckue 10MNONHEHHS WU MHUHOpbI. Beluucnenne
ONPEACIUTENA PasfoKEHHEM 110 CTPOKe (CTONBLLY).

I.8. Cucrembl nuHEHHBIX ypaBHeHwuii, Meron Taycca. Teopema Kponekepa-Kanennu. ®opmysisi
Kpamepa.

1.9. OnnopoaHble cUCTEMBI TMHEl HBIX ypaBHeHHH. DyHaMeHTalbHAS cUcTema pelueHui,

1.10. O6uiee petenne cuctems! TuHeHHLIX YPaBHEHHH B BEKTOPHOI opme.



I.11 YpasHenue nunui niockoctu. Pasnuuubie Gopmsl ypasHeHus MpAMOK Ha MIOCKOCTH. Yron Mexay
NpsiMbIMU. PaccTosHne OT TOYKHM 10 NpAMOii,

|.12 Kpusbie BTOpOro nopsaka: OKpyKHOCTb, DJUIMIIC, runepbona, napabona, WX reomeTpuueckue
CBOWMCTBA W YpaBHEHHA.

|.13. VYpaBHenus npockocTd M npamoit B NpAMOYroNbHOW cuCTEME  KOOpAMHAT. YchnoBus
NApaJIAICALHOCTH M NEPMEHANKYIAPHOCTH. YIIIbl MEXKAY ABYMS MIOCKOCTAMM, MEXY JABYMS MPSMbIMHU, MexRJLY
npAMOii u nockocTbto. [psiMble u niockocTy B adpuHHOM npocTpaHcTse.

I.14. TloepxHocTH BTOporo nopsika. [eoMeTpryeckue cBoiicTna 3THx MOBEPXHOCTEH, UCCIeI0BaAHHE MX
(pOpMbI METOAOM CEYEHMUIA,

[.15. EBknngoso npocrpancrso. Hepasenctso Kowm-Byhsikosckoro. OptoronanbHsiit 6asuc. [Mpouece
OpToroHanu3aumu. PasnoxeHne BEKTOpa No opTroroHasbHOMy Gasucy.

1.16. CoBeTBennble 3HaueHMs W COGCTBEHHbIE BEKTOPI MaTpull M HMX cBOMcTBa. Teopema o Oasmce
NpOCTPaHCTBA R U3 COBCTBEHHBIX BEKTOPOB MaTpHLbl. COGCTBEHHbIE BEKTOPI CMMMETPHYECKON MaTPHULLbI.

I.17. Kanparnunbie gopmsr R" . [loHsiTue kaHoHMueckuii 6asuc. Ycnosue SIkoGu. [T0M0KUTENBHO W
OTpHLATE/ILHO ONpe/eieHHbIe KBaapaTHiHble popMbl. Kputepnii Cuabsectpa.

Pasoen 2. BBEJEHUE B MATEMATUYECKHUI AHAJIN3

2.1 Mhoxectsa. Onepaunn Haa MHOXKecTBaMU. YHCII0BbIE MHOKECTBA. ['panu MHosKeCTB. MHOXKECTBA B
R". Boinykinble MHOXkecTBa M MX cBoiicTBa. COOTBETCTBHE MHOMKecTB. CueTHble M HECUYETHbIE MHOMKECTBA.
Ornowenns. OTHOLIEHHS TOXKAECTBA H YOPA04EHHOCTH.

2.2, O®ynkuus. @DyHKUMOHATLHOE oOTHoweHue. CooTsercTBie. Crocobl 3agaHusi. OcHoOBHbIE
lIeMEHTApHbIE (DYHKLMH, UX CBOICTBA U rpad UKy,

2.3. Yncnosble nocnenosarenbHOCTU. [Ipeien UMCNIOBOH MOCIEAOBATENLHOCTH. BECKOHEUHO Masibie 1
OeckoneyHo Gonblme BemuunHbl. CBOHCTBA CXOAALLMXCS MOC/EA0BATENLHOCTEIH.

2.4. Anrebpauyeckue KOMIMO3ULUMM YMCIOBBIX MOCHEAOBATENLHOCTEN U MX npeaenst. Komnosuunu c
HEOMpeaeneHHOCTbIO. [1pu3Haku cyliecTBOBaHUS npesiena MOHOTOHHO OrpaHUyYeHHON MOCNe0BATENbHOCTH.
[lepBbiii 1 BTOpPO# 3aMeuarenbHblie mpeaensl. Jlemma Kantopa. Teopema bonbuato-Beiiepwrpacca. IMpusnaxk
bosibuano-Kouwm.

2.5. MonoToHHble QyHKUMM. Komnosuums u cyneprnosuuus (yHkuuit. Tlpesen ¢ynkuum B TOuKe.
[penen ¢yukunu B GeckoHewHOCTH. [1penenst MOHOTOHHBIX (yHKUMIA. HenpepbiBHOCTb (hyHkumMii B Touke.
HenpepbiBHOCTL OCHOBHBIX 3/1eMeHTapHBIX (yHKLMiA. THbl pa3pbIBOB.

2.6. CpasHenne GeCkOHeYHO MalbIX (yHKLHiL.

2.7. Caoiictsa (yHKUMIA, HENPepbIBHLIX Ha OTPE3Ke: OrpaHU4YEHHOCTb, CYLIECTBOBAHWE HAMBOMbILErO |
HAUMCHBLLEro 3HAYEHUH, CYLIECTBOBAHHE TPOMEKYTOYHBIX 3HAUCHMUIL.

Pazoen 3. AN®OEPEHUMAJILHOE HCHUCJIEHUE ®YHKLIMI OJHOI MEPEMEHHOIA

3.1. TlpousBoaHas (yHKUMH, €€ reOMETPUYECKHIT CMBICH M CMBICH B NPUKNAAHBIX 3ajla4yaX (CKOPOCTb,
[JI0THOCTB). DNACTUHYHOCTh (DYHKLIMH.

3.2. [lpasuna HaxoXaeHus NPOU3BOLHOIA. [Mponssonnas cnoxkuoit u  oBparHoil DyHKUNH.
Hnddepenimposanne Qpyukumii, 3a1aHHbIX HESBHO U MapaMeTpUUYECKH.

3.3. lNousitne QyHKLuM, anddepeHurpyemoit B Touke. Huddepenumnan Gpynkuun m ero I€OMETPHUYECKH I
CMBbICII.

3.4. [poussoaubie u auddepeHunansl BuICILIMX NopsAaKOB.

3.5. Teopembi ®epma, Pons, Jlarpanska, Kotwu, nx npumeHenue. [1paBuno Jlonurans,

3.6. Muorousnien u gopmysna Teiinopa. INpeacrasnenue dyHkiumii exp(x), sin(x), cos(x), In(1+x), (1+x)° no
(popmyne Teiinopa.

Pasoer 4. IPUMEHEHUE IA®OEPEHIIMAJILHOTO NCYUCTEHUS 1JI51 UCCJIEJOBAHUSI
OYHKUUNA U TOCTPOEHUS X TPAGHKOB
4.1. YcnoBrs MOHOTOHHOCTH (DYHKLUMK. DKCTPEMYMbI (Y HKLIMK, HEOBXOIMOe yenosue. Jlocratounbie
yenosus. Orbickanue HaMGONBLUErO 1 HAMMEHBIIErO 3HAYCH M dyHKuMm, anddepenunpyemoii Ha oTpe3sKe.



4.2. Ucenenosanme BoinykaocTu ¢ynkumum. Toyku neperu6a.

4.3. AcumnroTsl rpadmka dyHKUMM.

4.4. Obuas cxema ucene10BaHusa GyHKLMM 1 NoCTpoeHus ee rpaduxa.

4.5. YpaBHenue kacaTenbHoi u HOpMaJIK K MJI0CKOH KPUBOW B 1aHHOI TOuKe.

Pazoen 5. HEOTIPEJIEJIEHHBIN UHTETPAJI
3.1. Tepsoobpasnas (yHkuns. Heonpeaenenpiii MHTETpasl u ero cBoiicTsa. Tabnuua uxrerpanos.
5.2. Metonbl WHTErpupoBaHus. 3amena MEPEMEHHOM, MHTErpupoOBaHHUE M0 YACTAM. Muterpuposanue
PALMOHANLHBIX  BRIDAKKEHWH, TPUrOHOMETpHUYECKHX (hyHKLMH, HEKOTOPBIX  HPpaUMOHANBHBIX  (hyHKLMIA,
[Monsrne o neGepyumxes unrerpanax.

Pasoen 6. ONIPEIEJEHHBINA UHTETPAI

6.1. 3anaun, npuBOAALLME K MOHATHIO OfpeeieHHoro unterpana. OrnpeneneHHslii MHTErpan, ero
FCOMETPHUUYECKHIA CMBICTT W CBOICTBA.

6.2. ®opmyna Helotona-JleiiGuua, ee PUMEHEHUE JUTS BLIMMCIICHUS OTIPENE/IEHHBIX HHTErPaioB.

6.3. 3ameHa nepemeHHOM B OMNpEJC/ICHHOM HHTErpasie, MHTErpUPOBAHME 10 YACTSM.

6.4. [punoskenus onpeaeneHHbix MHTErpaioB.

6.5. Hecobcreernble MHTErpabl. WHTerpupoBanne HeorpaHnyeHHbIX (pyHKUMA M no GeckoHeuHoMy
NpOMEIYTKY. HecoBeTBeHHbIE MHTErpabl OT MOMOKHTETBHBIX (yHkuwmii. INpusHaku cpaBhenns.

6.6. JlBoitHoit W TpoiiHOi UHTErpasibl, WX CBOKCTBA. Bbluncnenne kparhbix MHTErpasloB MOBTOPHbLIM
HHTErpUpOBAHUEM.

Pazoen 7. ®YHKIUU HECKOJIbKUX NEPEMEHHBIX

7.1. OyHKUHM HECKONBKMX nepemenHeix. Obnacts onpenenenus. MNpeaen (bynxumnn. HenpepbisHocTs.

71.2. Yacruble npoussogusie. [1onHbI anddeperuman, ero reomeTpuyeckuii CMBICJI, CBA3b C YAaCTHbLIMH
IPOH3BOAHBIMH, MPUMEHEHHUE B MPUOJIUIKEHHBIX BLIUMCIICHUSX.

7.3. YacTHble nNpPOM3BOLHBIE W MOJHBIE AupepeHumansl  BbICIIMX NOPSAKOB. HesaBucumocTs
CMCLLAHHDIX IPOM3BOAHBIX OT NoOpsika Aud(epeHLnpoBanys.

7.5. DKCTpemyMmbl  DYHKUMH  HECKOMbKHX nepemeHHbIX.  Heobxoammoe ycnosue IKCTPEMYMA.
Han6onbiiee u Haumenbiee 3HaueHNs (yHKUMH B OrpaHuueHHO 3aMKHYTOH obnacTy.

7.6. Ycnosusilit IKCTpeMyM. Meton MHOxuUTENEH Jlarpamxa. Tlpumepsi NMPpUMEHEHHH NpH noucke
ONTUMaJIbHBIX peLIeHHH.

Paszoen 8. PSIJIbI

8.1. Tlousitue uucnosoro pAfa u ero cxoaumoctH. Kputepuii Kown exonumocty YHCJIOBOro psija.
Heobxonmoe ycnosue cxoaumoctn. CaoiieTsa CXOAALIMUXCS PsJIOB.

8.2. Tlpusnaku cxoammocTy PSLAOB: OOLUMIA NpU3HAK, NPH3HAK CpaBHeHMs, npusHak Kown, npusnak
Jlanambepa, nnrerpanbHbiii npusHak Kowwuu,

8.3. INonstue 3nakonepemennoro pAna, abcooTHO cXxoaswerocs psija, YC/IOBHO cXoasilerocs psja.
Teopema Jlupuxse. Teopema Pumana,

8.4. [lonsune 3nakouepeayiowerocs psna. [pusnax Jlei6uuua,

8.5. Tlousitne dyHKUMOHANBHOTO psaaa. O6nactb CcXoaMMOCTH. Kpurepuii  Kowwn PaBHOMEpPHOM
exoamnmoctu. [Npusnak Beltepuirpaccea.

8.6. CioiicTga PaBHOMEPHO CXOASLIMXCS PSLIOB.

8.7. CreneHmble psfpbl. Teopema A6ens. Paanyc cxomumoctn u cnocobsi ero onpeaenenus. CeoicTa
CTEMNEHHBIX PALOB.

8.8. Murerpuposanue u An(depeHunpoBanme cTeneHHbIx pA/0B.

8.9. Paabl Teitnopa u Maksiopena. [Mpumenenue PANOB K NPUOIMKEHHBIM BBIYMCIICHUSIM.

Paszoen 9. OBBIKHOBEHHBIE AUPOEPEHIUAAJILHBIE U PABHOCTHBIE YPABHEHMUSI
) 9.1. Indpepenimansupie YPA4BHCHHA NEPBOro nopsaka. OCHOBHbIE moHsTHs: OMpEeAC/ICHHE, PELICHHE,
ODLIEE pellieHne, yacTHoe pelueHue anpdepenunansroro YPaBHEHUs nepsoro nopsiaka. Teopema Kowmn o



CYLICCTBOBAHMM M CAMHCTBEHHOCTH peluenus (6e3 gokasarenbcTsa). MurerpanbHas KpuBas, HavanbHbie
yenosus. 3anaqa Kown. OcoGele Touku. [eomeTpuyeckuii cMbics YPaBHEHUs MEPBOro rnopsaka. INeMeHTbI
Ka4eCTBEHHOTO aHanusa.

9.2. Jluddepenunansibie ypasHeHus nepBoro nopsiaka. Buabl ypaBueHnii u metoasl peruerms.
YpasHenus ¢ pazaensiolumucs nepemMeHHpiMu. Herosubie ypastetus. JInneitnsie ypaBHEHHMS, 0IHOPOAHbIE 1
HCOIHOPO/IHbIE.

9.3. Nlndpdepenunansibie ypaBHeHHs BTOPOro nopsiaka. OcHoBHble nousitus, Teopema Koww o
CYUICCTBOBAHNM W CAMHCTBEHHOCTH pelueHus (0e3 nokasatenbersa). 3anaua Kowu. Ypasuenns, gonyckaiouume
MOHHIKEHHUE NMopsaKa.

9.4. Nlndpdepenumanbhbie ypasHeHHs BTOPOro nopska. JlHeliHble ypaBHEHMS, OAHOPOJAHbIE M
HEOIHOPOAHbIE,

9.5. Jluneiinbie anddepenunansueie ypaBHeHns BTOPOro nopsijika ¢ MoCTOAHHbIMU KO3 puLmenTamu.
Kpaesas 3anaua.

9.6. Iluddepenumanbhble ypaBHEHHS BBICIIMX nopaakos. Cuctema ypaBHEHWH MepBOro mnopsjika.
Hopmanshas dopma. Teopema Kowm. 3agaua Komwm u Kpaesas 3ajava Ui ypaBHEHHS -0 MOpsiKa.
Jluneiinbie ypaBHenus n-ro nopsaka. Jinueiinsie YPABHEHUS 1-r0 MOPsAJKA ¢ MOCTOAHHBIMHU KO PHLIUEHTAMH.

9.7. Jluneiinbie OGBIKHOBEHHbIE pPa3HOCTHbIE ypaBHeHMs. OCHOBHblEe NOHATHS. CeTKH CETOUHbIE
(GyHkimmu. OgHopoaHble K HEOJIHOpOIHbIE ypaBHeHus. CBOHCTBA peleHuiA.

9.8. PeuwieHue NMHENHBIX OOBIKHOBEHHBIX Pa3HOCTHBIX YPaBHEHWH C MOCTOAHHBIMH KO3 (ULHEHTAMM.
[pumepsl. CucTembl TMHERHBIX PA3HOCTHBIX YPaBHEHHH NMEPBOro nops/Ka.

Conepxanne npakTHYECKHX 3aHSTHIT M0 AHCUHIIHHe

PA3JIEJT 1. 3JIEMEHTBI IUHEAHOM AJITEEPBI M AHAJIUTUYECKOI TEOMETPHIL

Pewienne 3aaau no temam.

Tema 1.1. Komnnekcusle yucna, aefcTBUS ¢ HUMM. M3o0paxeHne KOMNNEKCHbIX YHCET HA MIOCKOCTH.
Moy M aprymMeHT KOMIIEKCHOro uucha. Aqirebpanyeckas M TpUroHomeTpuyeckas (OpPMbl 3anmcH
KomIiekeHoro 4ucna. @opmyna Oiinepa. [Tokasarenbhas opma 3anucu KOMMIEKCHOTO YMCA. Kopuu u3
KOMILICKCHBIX uncesn. Bexropel. JInneiinbie onepaunn Han Bektopanm. CkansipHoe nponsseieH1e BEKTOPOB
€ro csoicTa. Jlninna BeKTOpa 1 yron Mexay AByms BekTopamu. 1.5. Cucrema BekTopos. Pasnokenue Bektopa
110 CHCTEME BEKTOPOB.

Tema 1.2. Marpuust. Jeiicteus ¢ marpuuamu. O6paTnas maTpuua. Panr marpuusi. Onpenenurenn.
CaoiicTea  onpenenuteneii. AnreGpanueckne mONONHEHUS W MHUHOpbI.  Bbruucnenune onpeaenuresns
pasfioiKeHnem no crpoke (cronbuy). Cucrembl JHHERHBIX ypaBHeHuii. MeTos ["aycca. Teopema Kponekepa-
Kanennn. ®opmysnsl Kpamepa.

Tema 1.3. OnHopoaHble cucTeMb! TMHEHHBIX ypasHeHuii. ®yHaamenTaibHas cuctema peluennii. Obuiee
PCLUCHHC CHCTEMbI JIMHEHHBIX ypaBHEHHMI B BEKTOPHOH (opme. YpaBHenue nuHuii niockocT. Pasnuunbie
(hopmbl ypasHenus npamoit Ha mockocTH. Yron MEIKAY NPAMBIMH. PaccTosiHue OT TOYKK 10 NpAMOii.

Tema 1.4, Kpubie BToporo nopsiaka: OKPYXHOCTb, d1Mnc, runepbosa, napabonia, UX reoMeTpuueckue
CBOHCTBA M ypaBHeHUs. YpaBHEHWS MIOCKOCTH M MPAMO# B MPAMOYro/IbHOI cHCTEME KoOpauHaT. YcnoBus
MapaJlNeNbHOCTH U NEPNEHANKYIAPHOCTH. Y Iibl MEXY ABYMS MUIOCKOCTAMM, MEXK/Y ABYMS NPAMBIMH, MEKIY
NpAMON M NI0CKOCTbIO. [IpsAMBIE W MIOCKOCTH B apunrom npocrpancree. [loepxHocT BTOPOro nopska.
["eomerpuyeckue cpoiictea sTux MOBEPXHOCTEH, HCCnen0BaHNe UX (POPMbI METOLOM CeueHHuil.

PA3JJEJI 2. BBEAEHUE B MATEMA THYECKUIA AHAJIN3.

Pewenne 3aaau no temam.

Tema 2.1. ®ynkums. OynkumonansHoe oTHoweHue. CoorsercTBue. CnocoGbl 3amanns. OCHOBIHbLIC
dJIeMEHTapHbIC (DYHKLMK, UX CBOMCTBA M rpaguku. Yucnosble  nocsiesoBatenbHOCTH. [lpenen  uucnoeoii
MIOC/IEL0BATENILHOCTH.  BecKOHEUHO Mamble M GecKOHEUHO GoMbiie BEJMUMHBL. CBOMCTBA CXOASLMXCS
rnoc/ie10BaTeIbHOCTEHH, Anrebpanyeckue KOMNO3ULMK YUCOBbIX NOCACL0BATENbHOCTENR U UX TIpesesibl.,
Komnosuumu ¢ HCOMpeAeNCHHOCTbIO. [lpusnaku cywecrBosanms fpeliena MOHOTOHHOH OrpaHH4eHHOI



nocienosarenpHocTy. Ilepsbiii 1 BTOpO 3aMeuaresnbhble npesensi. Jlemma Kanropa. Teopema Bonbuano-
Beiiepwrpacca. Mpusnak Boabuano-Kowwm,

Tema 2.2. Tlpenen dynkunu B Touke. Ipeaen (ynkumu B GeckoneunocT. [lpenensi MOHOTOHHBIX
(pyHKUMA, HenpepbiBHOCTL (GyHKLMIT B TOUKE. HenpepbIBHOCTb OCHOBHBIX dJIeMEHTAapHbIX (YHKUMH. THribl
paspbiBoB.  CBoiicTBa  (DYHKLMH, HenpepbiBHLIX Ha OTpPE3Ke:  OrpaHHYEHHOCTb, CYLLECTBOBAHUE
HanbONBIIEro U HAMMEHbLUErO 3HAYEHHIA, CyLeCTBOBAHNE MPOMEIKYTOUHBIX 3HAUEHUIA,

PASJAETT 3. AN ®®EPEHUMAJIBHOE HCYUCJIEHUE ®YHKUIMWA OHOM TEPEMEHHOI.

Pewenue 3a1ay no remam.

Tema 3.1. Tlpoussoanas dyHkumu, ee FEOMETPMYECKMI CMBICST M CMBIC/ B MPUKJAAHBIX 3a7auax
(CKOpOCTB, MIOTHOCTD). DnacTuuHocTs GyHkumuu. [MpaBuna HaxoxaeHNS NPOM3BOIHOM.

Tema 3.2 Tlpoussoanas cnoxuoit u o6patHoil dyHkunn. uddepenunposanne GyHKumii, 3a1aHHbIX
HESIBHO W NapaMeTpUYECKH.

Tema 3.3. Tlonsartue GyHkUMY, auppepenumnpyemoit B Touke. Judepenunan GyHkuun wn ero
reomerpuieckuit embica. [poussoansie u audpepeHunans Bicmx MOpPsIIKOB.

Tema 3.4. Teopemsl ®epma, Pons, Jlarpanska, Ko, ux npumeHenue. Ilpasuno Jlonurana. Muorousnen
u opmyna Teiinopa. INpeacrasnenue Gpynkuuii exp(x), sin(x), cos(x), In(1+x), (1+x)° no dopmye Teiinopa.

PASJETT 4. IPUMEHEHUE JU®®EPEHIIUAJILHOTO UCUUCIEHMSI AJIsI ACCIEAOBAHMUSI
OYHKIHMH U IOCTPOEHMS UX TPA®UKOB.

Pelnenne 3agau no remam.

Tema 4.1. VYcioBusi MOHOTOHHOCTH (pyHKUMH. DKCTpemMyMbl  (DYHKLHH, HeoBXOaMMOe yClIOBHE.
Hocrartounble ycnosus,

Tema 4.2. Otbickanue HauGOMBIIEr0 M HAMMEHBLIErO 3HAYEHMI] (yukunn, nuddepenumpyemoii na
oTpesKe.

Tema 4.4. MccnenoBanue BoinykiocTy (GyHKUMM.

Tema 4.5. Touku neperuda. AcCUMNTOTBI rpaduka Gynkunn. OG6ulas cxema MccaenoBaHms (pyHKUKK 1
NnocTpoeHus ec rpaguka. YpaBHeHHE KacaTesbHOMH U HOPMaJIH K MJI0CKOH KPUBOM B JaHHOMN TOuKe.

PA3JIEJT 5. HEOTIPEJAEJEHHBIA UHTEIPAL
Pewenne 3anay no remawm.
Tema 5.1. IMepBoo6pasuas GyHkuus. Heonpenenennsiii uuTerpan u ero cpoiicTea.
Tema 5.2. Tabnuua unrerpanos.
Tema 5.3. MeTtoap! MHTErPUPOBaHHUS. 3aMeHa NepeMeHHOIA, UHTErPUPOBAHME MO YACTAM.
Tema 5.4. WUurerpuposatue PALMOHATILHBIX BbIPAXKEHHH, TPUTOHOMETPUUYECKUX (YHKLUMI, HEKOTOPbIX
HppauroHanbHbiX GyHKuuit. [ToHsTre o HeOepyLMXCs UHTerpanax.

PA3JEJT 6. ONPENEJEHHBINA UHTEIPAJI

Pewenue 3a1ay no temawm,

Tema 6.1. 3anaun, npuBoasiuie x NOHATHIO OnpeaeneHHoro uHrerpana. OnpeneneHHblii MHTErpan, ero
I'EOMETPHYECKHH CMbIC/T U CBOMCTBA,

Tema 6.2. ®opmya Hetorona-JleiGHuua, ee npumeHenne s BbIYMCHeHUS OnpeJeNeHHbIX HHTErpaios.
3amena nepemenHoil B onpeaeseHHOM MHTErpane, HHTErpUPOBAHME 10 YACTAM.

Tema 6.3. Tpunoxenus onpeaeneHHbIx WHTerpanos. HecobGcTBeHHble MHTErpaibl. Muterpuposanue
HCOIPaAHUYCHHBIX  (DYHKUMH u  no BeckoneuHomy npomexkyTKy. HecoberBeHHbIe WHTErpaibl  OT
NONOKHTEALHBIX (yHKUMI. [TpH3Haku cpaBHeHus.,

Tema 6.4. J1goiiHoii u Tpoiinoii HHTErpafibl, UX CBOMCTBA. Bhlumcienme kparHbix MHTErpaioB NoBTOPHLIM
MHTErPUPOBaHHEM.

PA3JEJT 7. ®YHKIUH HECKOJIBKUX INEPEMEHHBIX

Pewenue 3anau no remam.

Tema 7.1. DYHKUHH  HECKOJIbKHMX nepemeHHbIX.  Obnacth  onpesenenus. [Tpenen  dynxumn.
Henpepsiehocts.  YacTHbie fpoussoansie. [lonueiit auddepenunan, ero FE€OMETPUYECKHUI CMBIC/, CBS3b C



HACTHBLIMH TTPOM3BOAHBIMH, MPUMEHEHHE B NPUOIMIKEHHBIX BbIUHCIEHUSAX. Hactuele npoussosmbie
noJiHble  Aupdepentmans BbICIIMX MOpAAKOB. He3aBUCHMOCTb CMeLIaHHbIX MPOM3BOJIHBIX 0T [Opsi/iKa
ndpepenunposanus,

Tema 7.2. DkcrpemyMbl (YHKLMH HECKOMBKHX nepemMeHHbIX. HeobGxoanmoe yciioBue askcTpemyma.
Haubonbluee n HaumeHbluee 3HaueHus hpyHkLUN B OrpaHMYeHHOH 3aMKHYTOH 00nacTH. Yca0BHbIH
akeTpemym. Metoa mHoxkuTeneit Jlarpanka. [IpuMepeI npumeHeHnit npu noucke ONTUMATBHBIX peLUEHHH.

PA3JIEJT 8. PAJIBI

Pewenue 3azau no remam,

Tema 8.1. [Mousite unca0BOro psiaa u ero cXOANMOCTH. Kpurepuii Kown exoaumoct yuciosoro paa.
Heobxoanmoe ycnosue cxomumoctu. CpoiicTsa cxoasmxes psaaos. [Npusnakn cxommmocTu psaos: obuumii
IPU3HAK, NpH3HAK cpaBHEHUs, npu3Hak Kowm, npusnak JanamGepa, MHTerpaibHbli npusHak Ko,

Tema 8.2. TlonaTue 3HakonepeMeHHOro psiaa, abCoOMOTHO CXOAALLErOCs psaa, YCIOBHO cXOAsluerocs
paza. Teopema Iupuxne. Teopema Pumana. [MousTue 3Hakouepeaytouerocs psaaa. [Mpusnak Jleiibuuua.

Tema 8.3. TMonstre yHKUMOHANBLHOTO pana. Obnactb cxomumoctu. Kpurepuii Kouuu paBHOMEPHOI
exoanmocth. Hpusnak Beiiepurrpacca. CaoifcTsa paBHOMEPHO CXOASIIMXCS pAI0B.

Tema 8.4. Crenennsie psabl. Teopema Abes. Paguyc cxoaumocTi M cnocoGbl ero onpeaeneHus.
CaoiicTsa creneHHbIX psios. Murerpuposatne u AuepeHLMpoBaHe CTENeHHbIX psiaoB. 8.9. Psiibi Teiinopa
u Maksopena. [1pumenetine paaos k npuGIMKEHHBIM BLIYHCIEHUSM.

PA3JE/T 9. OBBIKHOBEHHBIE IU®®EPEHINAJILHBIE U PA3HOCTHBIE YPABHEHMUSI

Pewenue 3anay no temam.

Tema 9.1. luddepenunanshbie ypasHenus mnepsoro nopsiaka. OCHOBHbIE MNOHATHS: OMpejeneHue,
peluenue, oduiee peuleHue, YacTHoe peuieHue Au(PepeHUHATEHOrO YPaBHEHHMs nepBoro nopsjka. Teopema
Kown o cyuecrBoBaHuu M enuHCTBEHHOCTH pewienns (6e3 aokaszartenscrsa). WMuterpansHas kpusas.
Hauanbubie yenosus. 3anaua Kowu. Ocobble Touky. ['eomeTpuueckuii cMbicn ypaBHeHus NEPBOro NOpsiiKa.
DIIeMEHTbI KAYECTBEHHOrO aHalIN3a.

Tema 9.2. luddepenumnansuoie YPaBHEHUS MepBoro nopsaaka. Buibl ypaBHEHUH W MeTO/bI peLueHms.
YpaBHeHus ¢ pasaensiolmumucs nepemMennsiMu. Henomtbie ypaBHeHus. JInHelinbie ypaBHEHUS, 0AHOPOAHbIC
HEOJIHOPOIHbIE.

Tema 9.3. Jlnddpeperunannusie ypasHemus BTOpPOro nopsaka. OcHosusie noHstus. Teopema Kowm o
CYLUCCTBOBAHMM W EAMHCTBEHHOCTH peluenus (6e3 gokasatenbcrsa). 3amaua Kowwn, YpaBHeHus, gonyckatomme
[OHUIKEHUE MOpA KA.

Tema 9.4. Ilnddepenumnannhbie YPaBHEHWA BTOpOro nopsaka. Jlnneiinbie ypasHenus, oanopoatsie u
HEOIHOPOAHbIE,

Tema 9.5. Jluneiinvle AvddepeHunanbsie  ypaBHeHuMs BTOPOro ropsjaka ¢ MOCTOSHHbLIMH
Koa(ppuumenramn. Kpaesas 3anaua,

Tema 9.6. Indpdepenumanshbie YPaBHEHUA BLICLIMX nopsaakoB. CucTema ypaBHeHHi nepBoro NnopsiaKa.
Hopmanbhas dopma. Teopema Kowm. 3amaua Koww w Kpacpas 3aja4a [ ypaBHEHMs n-ro ropsKa.
Jluneiinble ypaBHenus n-ro nopsaka. Jinueiinsie ypasuenus n-ro NopsAAKa C MOCTOAHHBIMUA KO3 utimeHTamu.

Tema 9.7. Jluneiinble 06bIkHOBEHHbIE pasHOCTHbIE ypaBHeHHs. OCHOBHbIE MOHATUS. CETKH U CeTOUHbIE
(bynkunu. OnHopoatsie u HEOAHOPOAHbIE ypaBHEHHs. CBOHCTBA peLieHHM I,

Tema 9.8. Pewenne nuneitnbix OOBIKHOBEHHBIX  PA3HOCTHBIX YPaBHEHUI ¢  MOCTOSAHHBLIMM
ko3 puunentamu. [pumepsl. CHcTeMbl THHENHBIX Pa3sHOCTHbIX ypaBHEHHH NepBOro nopsaxa.

5. OBPA3OBATEJILHBIE TEXHOJIOTUHU

B npenogaBanuu aucumnanms «MatemaTukay HCNONB3YIOTCA  pazHOOOpasHble 06pasoBaTesibble
TEXHONOTHH KaK TPaAULIMOHHbIE, TAK U C IPUMEHEHHEM aKTHBHbIX K HHTEPAKTUBHBIX METOJOB 06YUeHMs.
AKTHBHBIE U MHTEPAKTUBHbIE METOIbI 00yueHus:
® MHTEPAKTUBHLIE NEKLMK (MO BCeM Temam).



6. OUEHOYHBIE CPEJICTBA JJISI TEKYHWIEI'O KOHTPOJISI YCIHIEBAEMOCTH,

[IPOMEXYTOYHON ATTECTALIUU 110 UTOTAM OCBOEHMS TUCUMITIMHBI U YYEBHO-
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METOJAWYECKOE OBECIEYEHUE CAMOCTOSITEJBHOM PABOTBI CTYJAEHTOB

Texywuii konTpons yenesaemocrn
Pelitunr-konrpons 1

Copmynupyiite onpenenenve noHsTHS “cucrema KOOpAMHAT” Ha MpAMOM, HA MIOCKOCTH, B
npoctpaHcTBe. HTO HasbiBaeTcs 6az’MCcOM  CHCTEMbl KOOpAMHAT HA TMpPAMOW, HA [JIOCKOCTH, B
npocrpancTse? YTo HazbIBaeTCA BEKTOPOM?
Kak 3anars Bektop, onpesenuts ero AUTHHY, HArpaBEHUE U MPOCKLMH B JIEKAPTOBOI MPAMOYrobHON
CHCTEME KOOPAMHAT Ha IIOCKOCTH, B POCTPAHCTBE?
HTo HasbiBaeTcs  jekapToBOif OPTOHOPMHPOBAHHOH ~ CHCTEMOH ~ KOOPAMHAT HA MIOCKOCTH, B
npocTpancTee?  3anuuwmute (opmysy  pasnoxkeHus BEKTOpa Ha COCTaB/AIOUIME B JIEKapTOBOM
MpAMOYTOJILHOW CHCTEME KOOPAUHAT Ha MIOCKOCTH, B MPOCTpPaHCTBE,
HTo HasbiBaetcs paamycom-sekropom? 3apaiite TOUKY W HapucydTe e€ MoNOXKeHHE Ha MpAMOil, Ha
MJI0CKOCTH, B MPOCTPAHCTBE.
3ajaliTe KOOPANHATHI YeTbipex BEPLIMH TPeyro/lbHOH MUPaMUAbI M HAPUCYIiTE N0J0KEHHe THPAMHIIbI B
NPOCTPaHCTRE.
3anuwure Gopmyny paccrosHus MEKIY ABYMSl TOUKAMH Ha MIOCKOCTH, B [POCTPAHCTBE,
HT0 HasbIBAETCH CKANSAPHBIM MPOU3BEACHHEM ABYX BEKTOPOB; CKAAPHOE MPOU3BEAEHHE — 3TO YHCIO MK
BekTop? 3anuwuTe GopMyny ckaaspHOro MPOM3IBEACHUA HCPE3 KOOPAMHATDI EPEMHOIKAEMbIX BEKTOPOB.
Kak onpenenunrs yron mexay asyms BEKTOpaMHU C MOMOLLbIO CKAIAPHOTO MPOU3Be1eHA?
Kakosbl crioco6e! 3aaanus npsamoii, sanumure pasjinuHble GOPMbI ypaBHEHUS MPAMOI Ha MIOCKOCTH.

. Kakosel crnocoGbl  3anmanms nnockoctw, 3amuiumuTe pasnuuHble (OPMbI YPaBHEHUS MIOCKOCTU B

NpoCTpaHCTRE.
Kakune BeKTOpbI Ha3bIBAIOTCS KOJIIHHEAPHBLIMHK, KOMIaHapHBLIMMK?

Hro HasbiBaeTcs maTpuueii?

Hro nasbiBaeTcs onpenenurenem Matpuubl? Kak BblYMCIMTL OnpenenuTens 2-ro, 3-ro u n-ro nopsaka
METO/I0M pasiosKeHUs 110 SneMeHTaM 1060l CTPoKH 1 Nt06oro cTonbua?

. Yro Ha3bIBaeTCH BEKTOPHLIM MPOU3BEAEHUEM ABYX BEKTOPOB; BEKTOPHOE NPOH3BEACHHE — ITO YHUCIIO MK

BEKTOP? 3anuiunre GopMyy BEKTOPHOrO MPOM3BE/ICHHUA Yepe3 KOOPANHATBI NEPEMHOKAEMbIX BEKTOPOB.

. Kak OMNpeneuThL nuoLaik TPEYrolibHUKA C TOMOLLLIO BEKTOPHOTO [IPOM3BENEHHA, KAKOBbI JOJIJKHbLI ObLITH

MCXO/IHblE naHHbIe?

. Yto HasbiBaeTcs CMELUAHHLIM MPpOH3BEIEHHEM TPEX BEKTOPOB; CMEllaHHOe NPOHU3BEACHHE — 3TO YMCIIO

Han Bektop? B uem cocrout FCOMETPHYECKHI CMbIC/I CMELIEHHOTO MPOU3BENEHUS TPEX BEKTOPOB?
3anuwure Qopmyny cmelanHoro TPOM3BEAICHUA Y€pe3 KOOPAMHATBI MNEPEMHOKAEMBbIX BEKTOPOB.
3anuiuuTe ycnosue KOMIIAHApHOCTH TPeX BEKTOPOB C MOMOLILBIO CMELLIEHHOO MPOU3BEIEHUS.

Boiseaure ypasnenue nnockocty ¢ MOMOLUBIO yCJIOBUA KOMIIAHAPHOCTH Tpex BEKTOpPOB.

Kak onpegenurs 06nem TPEYrONbHOM MUPAMUIBI € MOMOLIBIO CMEILAHHOrO MPOU3BEACHHUSA Tpex
BEKTOPOB?

. 3anuuiuTe YPaBHEHHE MJIOCKOCTH, npoxonsulei HEpE3 TpH 3amaHHLIe TOYKH, B YE€M COCTOMT CMbICI

KOS((HUMEHTOB 9TOr0 ypaBHeHHs?

- KakoBei cnioco6bl 3ananus NpAMO#H B npocTpaHcTBe?

. 3anuiunTe ycnosue KOJUTMHEAPHOCTH ABYX BEKTOpOB.

. 3anMILIUTE KAHOHHYECKHE YPaBHEHHs MPSAMOIi B npocTpaHcTse.

- YTO HasbIBaeTCH KPUBBIMM JIMHUSMM BTOpOro nopsaka? 3anuiunre obuime YPaBHEHHUSA KPHUBBLIX NHHMIT

BTOPOro rnopsaka.

- HTo HasbiBaeTcs okpykHOCTBIO, B uém COCTOMT OCHOBHOE CBOHCTBO OKpPY)HOCTH? 3anmiwmre

KAHOHHMYECKOE  ypaBHEHMe OKpyxkHOCTH. Kak Mo BULY  KaHOHWYECKOrO ypaBHEHMS OKPYIKHOCTH
YCTAHOBUTL KOOPJAMHATBI LEHTPA OKPYIKHOCTH 1 paauyc?

- Y10 HasbiBaeTcs J/UMIICOM, B 4EeM COCTOMT OCHOBHOE CBOMCTBO annunca? Kakue TOYKM Mm1ockocTH

Ha3LIBAIOTCH  (hoKycamn snnunca? 3anuwunre cooTHolEHMe MEHCIY JUIHHAMM  OOLILONH M Manoi
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[10J1yOCEH 31IMINCA M PACCTOSHHEM OT LEHTPa S/UIHICA 10 (okyca. 3anuinre kaHoHHueckoe ypaBHeHue
dnaunca. Kak 1o BuAy ypaBHEHMs SJIMIICA yCTAHOBHTE KOOp/AMHATbI €r0 UEHTPa W AJIMHBLI OONBLIIOH N
Manoii nonyocei?

. Uro naseiBaeTcs runep6osoil, B 4eM cocTOUT OCHOBHOE cBOHCTBO runep6osbl? Kakue Touku niaockoctu

HasbiBaloTCs (okycamu runepbonbl? 3anuwuTe COOTHOLLEHME MENKAY [UTHHAMM JEHCTBUTE/ILHONH M
MHMMOH rosiyocell runepGonsl M paccTOsHUEM OT UeHTpa runepboabl g0 (okyca. 3anuuimnre
KaHOHH14eCkoe ypaBHenue runepbosbl. Kak no BuLy ypasHenus runep6osbi YCTAHOBHUTb KOOPAMHATLI €&
UCHTPA M ATMHbI IEHCTBUTENILHON M MHUMOI nostyoceit? 3anuiwnte YPaBHEHHE aCUMITOT runepbosbl.

- Hto HaspiBaercs napaGonioil, B YeM COCTOMT OCHOBHOE CBONCTBO napadonel? Kakas Touka rutockoctw

HasbiBaeTcs (okycoMm mnapabonsl? Yto HaspiBaercs AMPEKTPUCOH 1apabofibl, 3anuuinTe ypaBHEHME
IMPEKTPUCHI. 3anuIWTE KAHOHUYECKOe ypasHenue napabosibl. Kak no suay ypasHemus napabosipl
YCTAHOBHUTL KOOPAHHATBI BEPIUMHBI Mapaboibl U MOIOKEHUE JHMPEKTPUCHI Ha [JIOCKOCTH?

. 3anuwute obliee ypasHeHue OKpPYKHOCTH, 3/1THIICa, THNepOosibl U napabosbl.
. Ilpu kakux ycnosuax u3 obuiero YPABHEHHA OKPYXHOCTH, smnca, runepbosbl, napabonbl nonyyaem

oblee ypaBHeHue OKpY)KHOCTH, obllee ypaBHeHWe annunca, oblilee ypaBHeHue runepbosbl, obliee
ypaBHeHue napadosnbi?

- Beimonnure npeobpaszopanue o6uiero YPABHCHUA OKPYIKHOCTH K BHMAY KAHOHWUYECKOrO YpaBHEHMS

OKPY¥KHOCTH.

. Boinosiuure npeo6pasopanue 061uero YPABHEHHA SITHIICA K BUY KAHOHMYECKOTO YPaBHEHUS HIJIMIICA.
. Beinonnure npeo6pazosanne o6uero YPaBHEHUS ruNepboNbl K BUAY KaHOHHYECKOrO ypaBHEHMs

runepoosibl.

- Boinonuure  npeobpasosanne obuiero ypashenus napaboiibl K BHIY KAHOHMYECKOTO YpaBHEHMS

napabosl.

Peiirunr-konrpons 2
HUro mnasbiBaetcs adpuuHON, WM  OBLei A€KapTOBOM, CHCTEMOH KOOpPAMHAT B TpeXMepHOM
fpoctpancTse? Yrto HasbiBaetcs GasucoMm adduHHON cucTeMmbl KoopauHat? Yr1o HazbiBacTCs
KoopanHaTHO# nnockocTbio? Kakyio npo6remy mossosisier pewnTs cuctema koopauHat? Yrto
Ha3bIBaeTCs a)PUHHBIMM KOOPAMHATAMM TOUKH npocrpaHcTsa?
Kak, nenone3ys nuneiinbie onepauny Han BEKTOpaMH, passioxknTh pajnyc-BeKTOp MPOU3BONBLHON TOUKH
IPOCTPAHCTBA Ha COCTABIAIOLIME MO KOOPAHHATHLIM OCAM?
1o HasbiBaeTCs AekapToRO] KOCOYToJibHO#H CHCTEMOM KoopanHaT?
B kakom cnywae addpuunas cucrema KOOpAMHAT CTaAHOBHUTCS MPAMOYIOJbHOI OPTOHOPMUPOBAHHOI
CHCTEMOH KoopauHaT?
3anuwuTe ycnosue, npu KOTOpPOM Ha TpeX BEKTOpax, KaK Ha CTOpPOHAaX, MOXKHO MOCTPOMTI
napannenenune,.
3anuumTe ycnosue, npu KOTOpoMm TPH BEKTOpa 00pa3yoT 6asuc cucTembl KOOp/IMHAT.
3anuiimTe anropuTM pelieHMs CUCTEMbl JTHHERHbIX ypaBHeHul metonom [aycca, ucrosnssys sasa
IEMEHTAPHBIX Npeobpa3oBaHus CUCTEMbI: JeNeHHe YPaBHEHUH Ha KOI(PPUUHEHTBI IPU HEM3BECTHBIX I
BbIYHUTAHHUE ypaBHEHHMIA.
B kakux cayuasx HaxomuT npumeHenue merton aycca pewenns cucremsr nuHeiinbix ypaBueHuii? Yro
MBI TIOHMMAEM MO/l SKBUBANCHTHBIMM CHCTEMAMM JHHEHHBIX ypasHenuii? Kakue npeobpasosaniis
CHCTEMbI JIMHEHHBLIX YpaBHEHUI Ha3bIBAIOTCSH dfiemeHTapHbIMU? K cucTeme Kkakoro Buaa umeer croeil
UEILIO MPHBE/ICHHUE 3aJaHHOM CHCTEMBI TMHEHHBIX ypaBHeHHUH MeTos0M [Maycea? Kak pelaercs cucrema
JMHEHHBIX ypaBHEHUH TPeyronbHOro Bua, MOy4CHHas U3 UCXOAHON MeToaoM [Taycca?
B uem 3akniouaercs [TPOBEpPKA MOJY4YEHHOrO PeLLEHHUS CHCTEMBI TUHEHHbIX YpaBHeHUi?

- CyuiecTByer i BO3MOKHOCTD, eciu "na", To onuwuTe eg, PELUCHHS CHCTEMBI JIMHEHHLIX YpaBHEHHi

MeToaom ['aycca B koMnakTHOM Buje Ges NMCPENUCHIBAHUS 0003HAUYCHUI CAMMX HEM3BECTHBIX?

- Kakue cucrembl nuneiinpix YPaBHEHUH Ha3bIBAlOTCH OMNpEACNCHHbIMM, HEONpPEEIeHHBIMU?
- Kakue cncrembl nunedinpix YPABHECHUH HA3bIBAIOTCS COBMECTHBIMMH, HECOBMECTHBIMU?
3. 3anuwmTe Bup MPOTHBOPEYNUBOIO ypaBHEHHS.
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-llossonser nu meron Iaycca 00Hapy»KHTh NpPOTHBOpeuMBOE YPaBHEHHE W clenaTh 3aKIlOYEHHE O

HECOBMECTHOCTH CHCTEMbI JIMHEIHBIX ypaBHEHHIT?

B uem cocrout xopnatoso rpeodpaszoBaHue CUCTEMBbI JTHHEHHBIX YPaBHEHWIH?

Onuwmure meton Hoprana-Taycca petuenns cuctembl muHeiinbix YPaBHEHHMIA.

Kakoe nenssectroe B cucreme nuueiinbix YPaBHEHUI Ha3bIBaeTCA paspeluaiomm?

Hro HaswiBaetcs paspeleHHbiM YPaBHEHUCM B CHCTEME JIMHEHHBIX YpABHEHWH, pelaeMbiX METO10M
JKopnana-I'aycca?

1o HaseiBaeTCs paspeleHHON cHeTeMO JTMHEHHBIX YpaBHEHHA?

Peiitunr-kontpous 3

Coopmyaupyiire onpeaeacHue noHsaTus "QpyHxuma”. 3anummre onpeneneHne noHaTus "Gpynxkuns” B
CHMBOIMYECKOH sloruyeckoit hopme. Kakue dopmbl 3anmcu MCTIOJB3YIOT [U1si 0003HAYEHNS (hYHKIIMK?
HTo nasbiBaeres o6nacteio onpesenenus (yHKUMH, He3aBHCHMOIT nepemeHHOi (aprymenTom), o6nactbio
3HAYCHHUH (PYHKUMM, 3aBUCHMOI NEPEMEHHOI? B kakom cayuyae apryment Hasbizaior npoobpasom. a
3HaueHne hynkumuu obpasom? 3anuiuure BeIpaXKeHHE npoodpasa uepes 06pa3. Yto HasbipaeTcs obparHoi
(hyHKUHE!?
HTo nasbiBaercs rpadgukom yHkiun? [Tpusennte npumepsr GyHKLMiL.
HTo HasbIBaeTCH OCHOBHBIMM 9/IEMEHTAPHLIMU (QYHKLMAMMU?
o HasbiBaeTes cyneprnosuumeii byHKUMT?
Hro HasbiBaeTes anemenTapHOi byHKuneH?
Hro HasbiBaeTes koHeuHOM 1 GeckoHeuHO YAAJICHHON TOYKOH YMCIIOBOMH ocH?
HT0 Ha3bIBAETCS OKPECTHOCTBIO KOHEYHOH OeckoHeuHO ynaneHHOH TOuKM, Kak eé 0GO3HAUMTE
CUMBOIMYECKH?
HTo HasbiBaeTCs YKC0BOI (yHKUMEH, YHCTOBOI M0C/E10BATE/ILHOCThIO?
Hr0 HasbiBaeTCs Npesesiom YMc0BOI MOCNIE10BATENLHOCTH, KaK €ro 0003HaYUTL CHMBOJTHYECKH?
Y7o HasbiBaeTes GeckoHeuHO Manoil YKCI0BOI nocnenoBarTenbHOCTbI0?
Copmynupyiite onpenenerue npenena GpyHkunn o eiine (B Tepmunax nocjie0oBarenbHocTel ).
3anuwmre onpenenenue npeaena yHkumu 1o [eitHe B NOrMUeCcKoOii CHMBOIHYECKOI] ¢opme.
[Monb3yscs onpenenenmem npenena (yukuun no leiive, oteTuTh Ha BOIPOC: CYUIECTBYET WA HET
fnpeaen 3anauHoi GyHKUUm f(x) B TOUKE X, , €CJIM CYLIECTBYET, TO HAHTH €ro 3HaueHte:

_2xP+x-3 1

1) f(x)= S W=k 2 f(x}:sin;, X, =0.

- Cdopmynupyiite onpeaenenue npenena  ¢yukumn no Kowwu B obiuem ciyvae (B TepMHHax

OKPEeCTHOCTEH).

. Cdhopmynupyiire Onpejienetne koueyHoro npesena Gpyuxunn no Kowy s KOHEYHO# TouKe (B TepMMHAaX

HEpaBeHCTB) (-6 ) — onpeaenenue). 3anuinuTe onpeesneHme npenena (gynkunn no Kowwm s
JIOTHYECKOH CMMBONIMUECKOIT (opMme.

- Chopmynupyiite onpenenenme komeuroro npeaena ¢yukiun no Ko B 6eckoneyno YAaneHHOH Touke

(B TEpPMUHAX HepaBeHCTB). Copmynupyiire onpegenenne OeckonewHoro npesena (pynkunu no Kowu s
KOHEYHOMH TOuKe (B TepMUHaX HEPABEHCTB).

. Honwsyscs onpenenenmem npezena Gpyukunn no Kouwwn, nokasars CMpaBe/UIMBOCTb BbIpaKeHUii:

) lim(2x +3) =5, 2) lim Mg 3 lim (+x) ==

X+ x K—s 4

. 3anuiure u 00bsicHHTE CUMBOJIMYECKOE 0603Haqeﬂne OAHOCTOPOHHET O npeaena ('I]}/HKI.[HH B TOYKE cnepa

1 Cripasa.

- SIBASIOTCS 1M SKBUBANEHTHBIMMK Ofpenenenus npenena Gpynkunn no Ceiie u no Koww u pasnuuHa nu

LLeJICO00Pa3HOCTD UX NPUMEHEeHMs?

- Hro Hasbisaertes Geckoneuno oo 1 6eCKOHEYHO Manoji (PyHKUHEH?
- [lpusenure npumep Geckoneyno GonbLI0ii 1 Geckoneuno masnoi (yHKUMK.
. Copmynupyiire TCOpEMy CYLLIECTBOBAHMA KOHEYHOTO npenena pyHKUMH B TouKe.

Cdopmynupyiite ochosHbie TCOPEMBI O Mpesienax, uenonb3yemble JUis HAXOKACHHS npeaena yHkumm.
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. 3anuwmre Gopmysibl IBYX 3aMeuaTeN bHbIX npeaenos.

26. Kakue nokanbHble cBoiicTBa (byHKLMM B TOUKE HCCEAYIOTCS C IOMOLLBIO npeaena?

27.

28.

29,
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Kakne BblpaxeHus npu HaxoxkaeHuu npegena (pYHKUMM He MMEIOT cMbica W Ha3bIBAIOTCH
HeornpeaeneHHbIMU?

OObsichute npocteiine NpuéMbl packpbITHS HCOMPEAENCHHOCTEH, MCMOJIb3yEMbIe MMPH HAXOIKACHHH
npeaena GyHKuUum,

Haiiaure npenenst:

A 5 2wt =3 . x+2x-1
1) im(2x" =3x° +2x—1 2) lim —. 3) lim——,
) r—-l( )’ ) x=2 3x4 _xj —-Xx- +8 =l X - I

. 6x} +5x2 =2 . 2x*4-5%—3 . V4+x—-+4-x

4) lim————, 5) lim—————=, 6) lim :
98 RIS e I 40 X

7) Iiml_—cqs—ﬁ(, 8) limln smx, 9) |im(2+ x] _

x—=l et x—=0 X Lty

- Cdopmynupyiite onpeaenenue HenpepbIBHOM B TOuKe (DYHKLMM, 3AMULINTE YCTIOBHE HENPEPbIBHOCTH.

- B kakom ciyuae cumBonibl npejiena u yHKLHM MOKHO MOMEHSTH MecTamu?

- Copmynupyiite Teopembl 0 HenpepLIBHOCTH OCHOBHOI 3JIEMEHTAPHOH (YHKUMM M DIeMEHTapHO
(pyHKUMKM B KasK10# TOUKe 06NMacTH onpeeseHus.

- Hro nasbiBaeTcs TouKoii paspeiBa GyHKLHU?

. Hro nasbiBaeTes ToUKOI paspsiBa 1-ro poja, MPUBEANUTE NpUMEP.

- 470 HasblBaeTCA CKAUKOM (DYHKUMM B TOUKE, IPUBELHTE MpuUMep.

- UT0 HasbIBaeTCA TOUKOMN YCTPAaHUMOrO pa3peIBa, MPUBEINTE npumep.

. Hro HasbiBaeTCs TOUKOI paspbiBa 2-ro poja, NPUBEANTE NpUMEp.

- HT0 HasbiBaeTCs HednemMeHTApHOMN (yHKLKeH, MpUBeaHTE npumep.

X =3

[IpomesxyTounas aTTecTaUNs M0 HTOraM 0CBOEHHS AHCUHIINHDI (Ok3amen)
Bonpocs! k 3x3ameny

. Marpuusl. [JleficTBust Hag MaTpulamu.

. Onpepenurenn. CoiicTsa onpeaenutesneil.

. ObpatHas marpuua.

. Paur marpuipl,

. Cuerembl IMHEHHBIX ypaBHEH 1T,

. Teopema Kponekepa-Kanennu.

. ®opmynbl Kpamepa. Metoa Nayccea.
8.

Bekropbl. JIuneiitble onepaumnu Hag BEKTOpaMH.

9. Ipoexuus BekTOpa Ha och. Pasnosxenue BEKTOpA M0 OpTaM KOOPAWHATHBIX OCEii.
10. Moayns Bexropa. Hanpasnsiowme KOCHHYCBI.

12

] o

I JleHeTBHS Hajl BEKTOPAMH, 3a1aHHBIMMU [POEKLIUAMH.
. CkansipHoe npousseneHue BEKTOPOB M €ro cBojicTBa.
3. BektopHoe npousseneHme BEKTOPOB M €ro CBOMCTRA.

14. Cmewannoe npousseseHe BEKTOPOB 1 €ro CBOMHCTE.
I5. Cucrema KOOpAMHAT HA MAOCKOCTH. [Tpeobpasosanue crctemsl koopanHar.
16. YpaBHeHNS NPAMOIi Ha MIOCKOCTH.

|

7. MHoxkecTBa. Uncnosnie MHOJKecTBa. MHOXKeCTBO JeHCTBUTENBHBIX HHCEN.

18. Yncnosbie npomeskyTky. OKpecTHOCTh TOYKH.

|

SR ST N S I 5
A8t Y ey

9. ®ynkums, Criocobbl 3ananms (yHkumit. OcHoBHBIE XapaKTePUCTHKHU (DYHKLIMIA.
. Obparnas (pyukuns, Cnoxkuas dyHKLMS.

- HocnenosarensHoetu. YUncnosas nocienoBareisHOCT.,

- lpesen uncnosoii nocnenosarensHocTy,

- [lpenen GpyHkunu B Touke. Onnocropoxnme npesesnsi.

- beckoHeuno Gosnbluas Qymkuus. Beckoneuto Manbie Gy HKUMY.



25. IpusHaku cyulecTBoBaHms npeneos. [lepBeiii u BTOpoit 3ameyaTenbHbie npejens.
26. CpaBHeHue GeCKOHEYHO MabiX (DyHKUMiT. DKBUBANEHTHbIE GECKOHEYHO MAlbIE.
. Henpepoisrocts dynkuuii 8 Touxe. HenpepbisHocTb B nHTepBase u na oTpeske.
. Touku paspsiBa GpyHKLmit 1 ux KiaccupukaLms.
. lpoussoanas dynkummu. Gusuueckuii u FEOMETPUHECKHI CMBICII [IPOM3BOAHOI.
. CBA3b MEIKlY HENPEpPBLIBHOCTHIO U AnddepeHunpyemMocTsio GyHKIMH.
. [ponssosnas cymmbl, pastocTy, MPOH3BEAEHHUA U YACTHOTO (PYHKLMIA.
- IlpousBoatas cnoxHoit u 00paTHO# (yHKLIMIA
. [Tpon3sBoatbie ocHOBHBIX 3JIEMEHTAPHBIX hYHKLIMIA.
. KomnnexcHble uncna.
- Heonpeenennslit unrerpan. OcHoBHbIE NOHATHS 1 CBOHCTBA.
. MeTon unTerpupoBaHus noacTaHoBKOIL,
- Metox Henocpencrsentoro unTerpuposanus,
. MeToa unrerpuposanus no yactam,
. Paunonansuble hynkumm.
- Miurerpuposanue paunonanshbix apo6eii.
41. Murerpuposanme TpuroHomerpuueckmx (hyHKLUHIA,
42. MurerpupoBanue nppaLHoHaibHbIX (byHKLMiA.
43. OnpeneneHublit HHTErpa Kak rpeen MHTErpaibHOH Cymmbl. ['eoMeTpuuecknii cMbIch onpeeneHHoro
HHTErpana.
44. ®opmyna Hetorona — JleiiGuuia. WHrerpupoBatne B cuMmMeTpuuHbIX npejaenax.
45. HecobeTsenHble nuTerpassi.
46. Boiuncnenue nnowageil niockux Guryp.
47. Boruncnenue AnuHbl 1yru naocKoi KpHBOH.
48. Boluncnenue nnowaau NOBEPXHOCTH.
49. Bbluucnenune o6bema Tena.
50. @yHKUMM HECKOJILKUX NEpEMEeHHbIX.
S1. indepenumanshbie ypasHenns. OcHOBHbIE [OHSTHS.
52. YpaBHeHus ¢ pasaensioummucs MEPEMEHHBIMMU,
53. Oanopoabie anddeperumnansHple YPaBHEHHSI.
54. Jluneithbie ypaBHeHus. Ypashenue bepuysnu.
55. YpaBHeHus B noJsiHbIx mddepenumnanax.
56. ¥YpasHenus Jlarpana u Knepo.
57. YpaBHeHuUs, 0NycKaIOLME NOHHKEHHE nopsjka.
58. Jlnneiinbie nuddeperunanbusie YPaBHEHHA BTOPOrO MopsijiKa.
59. Mnrerpuposanne anddepenunansupix YPaBHEHHUH BTOPOIro nopsaka.
60. WurerpupoBanue NMHEHHBIX OBBIKHOBEHHBIX AudPepeHLMaibHBIX  ypaBHEHMi BTOPOro nopsiiaka c
NOCTOAHHbIMU KO PHULUHMEHTAMM.
61. Jlnneiinbie HeoHOpO AHbIE AnddepenunansHble ypaBHeHus BTOPOro Nnops/ika.
62. Jluneiinbie HEOIHOpOAHBIE NH((pepeHLMaNbHbIE YpaBHEHUs BTOPOro nopsaka co creuuaibHoi npasoii
HACThLIO.
63. Yucnossle psijbl.
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Camocrosteasnas padora CTYJAEHTOB
Bonpocs! u 3apaun

Paznen 1. Meroa koopaunar. KomnekcHsie 4ncna, AeHCTBHA ¢ HUMKU. Bektopbl. JInneiinpie ornepaummu Hajl
BekTopamu. CkansapHoe npousseaeHme BEKTOpOB 1 ero cpoicrsa. Cuctema BekTopos. Pasnoxkene BEKTOpA 10
cHeTeme Bektopos. Matpuusl. [leficTBus Haa Matpuuamu. ObpatHas mMaTpuua. Paur MaTpuubl. Onpenennrenu.
Colictea onpeaenureneii.

“azpen 2. Oyukunn. OcHOBHbIE JNIEMEHTAPHbIE (YHKLNM, UX CBOICTBA M rpapuku. Ceoiictsa (yHKumit
HENPEPBIBHLIX HA OTpes3Ke,



Paspen 3. Tpoussoanas ¢yukunn ee FEOMETpUYECKMI W (usnueckuil cmbics. [Mponssoanas cymmei,
MPOM3BEACHUA 1 HacTHOTO. Ee reomeTpuyeckuii CMbICH 1 CMbIC/ B MPUK/IAAHBIX 3a7auaX.

aznen 4. OnpejeneHHblii  WHTErpan  Kak npeaen  uHrerpanbHoi cymmbl. OcCHOBHbIE CBOICTBA
onipeienentoro  wurerpana. [lpoussoanas uurerpana no nepemeHHomy BepxHemy npeneny. Popmyna
Hotorona-Jleiibnuua. Boiuncnenue onpeaenenHoro MHTErpaa: MHTErpUpoOBaHHE MO YAcTAM W MOACTAHOBKOI.
[lpudnmikenHoe  BbIYMCIEHME OMPEAENEHHOrO WHTErpana: (opmybl  NIPAMOYrONbHUKOB, Tpaneuuii u
Cunmncona. HecoberBennblie unterpansl. Mcnonb3osanue noHsTHs OrpeaesIeHHOro HHTerpana B 3KOHOMHKE.,

Pazpen 5. Yucnoseie psasl. CXxoguMocTs 1 cymma psaa. Heobxoaumoe yciosue cxoanmoctu. JleiicTeus co
CXOMAIUMMHCA psjami. HHCIIOBbIE Psijibl C MONIOKUTENBHBIMU UneHamMu. JlocTaTouHble MPpHU3HAKH. YCNOBHbIE
CXOAMMOCTH MaTemaTiieckue: cpasHenus, JlanamGepa, pagukanbHeii npusHak Koun, MHTerpanbHblil npu3Hak
Kouwm. 3nakonepemeHHbie paabl. AGCOMOTHAs U YCJI0BHas CXOAMMOCTH. 3Hakouepeaytoumecs paasl. [Tpusnak
Jleibuuua.

®yHKUMOHANbHbIE paabl. O6nacts cxoaumoctu. [ousTre paBHOMepHO# cxoaumocTH. Teopema cxoanumocTH
Hedoruesa. Teopema. Beiiepiurpacca. CroiicTBa paBHOMEPHO CXOAALIMXCH psanos. Crenenusie psiabl. Teopema
Abenn. Paanyc cxomumocTn. OCHOBHBIE CBOMCTBA CTENEHHBIX psanoB. Pasznoxenue QyHKkuuit B creneHHble
psbt. Psin Teiinopa n Maknopea. [1pumenenue creneHubix PAIOB K MPHUOIMIKEHHBIM BHIYMCTIEHUAM.

Paspen 6. Octosuble nowstus. JudpepeHunanshbie ypaBHeHHs ¢ pasienAOIIMMHCA NEPEMEHHbIMH,
Oanoposanble Mu(depeHLnaibHble ypaBHEHHS MEPBOro nopsiaka. Jlnneiinsie auddeperimnansibie ypaBHeHms
nepsoro nopsaka.  Jlupdepenumanbible ypaBHeHUs, AOMYCKAIOWME MOHMIKEHHE nopsaxka. Jluueiinbie
Jmdpepenumanbibie  ypaBHEHHS BTOPOro MOPAAKA C MOCTOSHHBIMMU kos(pduunentamn. Mcnonsizosanue
AnhepenumanbHbIX ypaBHEHUH B IKOHOMUYECKOH JMHAMHKKE.

Ynpaxuenne 1
I-10. Nanwl Bepmnb 4; (x,, VisZi)y A2 (X35 V35 23) Ay (x5, ¥5, 2,), A4 (x,, ¥4+ 2,), NUPAMHIIBI.
Haiiru:
l. anuny pebpa 4142;
2. yron mexay pebpamu A A2 u A1As;
3. ypaBHeHue rpanu 414> A3 v ee niowanp;
4. ypaBHeHWs BBICOTbI, OMYLIEHHO# W3 BepLIMHBI A4 Ha rpaib 414> As.

L A1 (3.2,), 4:(1,3,2),  A432,0,-1), As(4,-2,3).
241 2-18),  A2(344),  A(2-12),  A4(6,1,6).
3. 41 (8.5.,0), A2 (3,7-5), Ax(—4,1,3),  Au(=2,1,-4).
4. A1O1-1), A2 (344), A6-13), As(52-1).
5.41(3.273),  A2(3-L1),  A3(02-2), As(4-2.3).
6.41(0.6-1),  A2(3,-82), Ax(4-1,0), As(2,1-4).
7.41(2-32),  A2(054),  As(5,6,1),  Au(=2,13).
8.41(6-20),  A2(62-1), Ax2-1,4), Ay(-2.7.4).
9.4 (14-2),  A2(-3,03), As8,0,1),  Au(14,0).
10.41(1.82),  42(4-1.2), Ax=1,53), A4(33-3).

|
I
|
|
I
|
|

Ynpaxnenne 2
11-20. CocraBuTh ypasHeHne MHOMKeECTBA TOUEK, 115 KAXIOMN M3 KOTO
| Cymma kBanpatos paccrosiuuii 10 Touek A(1;1) u B(-3;3) pasn

PbIX BbIMOIHAETCSA ClEAYIOLIEE YCIOBHE:
a 20.

2. Cymma KBaJIpaToB paccTOsIHU 10 TOuek A(35-3), B(1;1) u C (=1;1) pasna 28.

3. Cymma KBaspaToB paccTosHMii 10 Touek A(3:-3), B(=1:1), C (-1;0) u D(2:—4) paBua 58.

4. KBazapar paccrosnus 10 Touku A(0;3), Ha 3 6onbiue KBajpaTa paccTosiHHsA /10 OcH abcumcec.
5. Cymma paccrosuuii 1o Touek A4(6:0) u 0(0;0) pasna 10.

6. KBaapar paccTosiHus 10 TouKu A(2:0) Ha 16 6onbiue Kea
7. Cymma KBa/ipaToB paccTosHuMi 10 ¢TO
x=2=0, pasna 20.

JpaTa paccTosHUS [10 OCH KOOPAHHAT.
POH NPAMOYTro/bHUKa, 06pa30BaHHOrO NPAMbIMH x =0, x—4 = () .

I8. Paccroanue 1o Touku A4(0;3) PaBHO PaccTOAHUIO 0 OcH abcuucc.



19. PaznocTh paccTosiHmii 10 Touek A(0;10) u O(0;0) pasHa 8.
20. Paccrosinue 10 Touku 4(2;0) PaBHO PacCTOSHHUIO 10 OCH OPAHHAT.

Ynpawuenne 3

21-30. Mlaubl BekTOpbI a,b,c,d g HekoTopoM Oasuce. [Tokasars, uTo BekTOpLI a,b,c o6pasyior Gasuc, u

HaiiTH KoopanHarsl Bektopa d B aToM Gasuce. Cueremy MHEHHBIX ypaBHEHHIT PeLLTh METOAOM Kpamepa.

2. a@(7;3:,0), b (@410, F(=7;1;12), d (~11:8:5).
22. a(2:0:3), b (=9:2:10), ¢ (—4:2;10), d (C152;-10).
23. a(l2;2), b (527, ¢ (0:5:-1), d (-2:6:-6).
24, a(=2:3:1).  b(2:6:7), ¢ (4:-1,0), d (6:-3;-5).
25. a(;3;1), b (1;-8;2), ¢ (0;-5;3), d (3:-8:2).
26. a(2:5:-1), b (~1;2:-6), ¢ (2;1;D), d (11:5:-1).
27. a(-1:4:3). b (5:0;1), ¢ (-1;4:4), d (-7:8:7).
28. a(3:3:2), b (1;2:3), ¢ (1;-1:4), d (4:-1:7).
29. @ (=2-1;1), b (2:3:0), ¢ (—4:2;3), d (-10;-9:3).
30. @(1:5:1), b (=2;5:4), ¢ (3:-1:2), d (4:19:9).

Ynpaxuenne 4
31-40. [Mpumenss meron Maycea uekTOueHUS HCHU3BECTHBIX, PEIINTL CUCTEMY JIMHENHBIX ypaBHenuil, Cuenath
MPOBEPKY HAMAEHHOTO pelIeHus.

4%, 4 28— % 3K, =11, 3%, =7x, + X, — 2%, = =11, Xy + X, —3X, +2x, =8
31 4% -6x,+9x, = -8, 3 4X, = 2X, + X, —7x, = -8 3 =2X,+3X, — X, +4x, =7,
© 3%, +4x, ~3x,+ X, =10, " | X, +4x,+3x,-5x, =8 " 3%, —2x, +4x, - x, = -3
2X,-2X, + X, —2x, =0, X, +6x, +5x, =13. (9%, +6x, +2x, - x, =1.
3x,+Xx,-x, =0, X, +5x, - 3%, - 2x, =12, (2%, + X, + 4%, - X, = -3
34 2%, =3, + X, + 2x, =10, 35 4%, +4X, + X, + X, =2 36 =X, +2%, =3x, +2x, =11,
"] X +4x, - 2%+ x, =3, " |3, +2x, —4x, +5x, = -18 3% =X, + 2%, + x, = -2,
3%, +2x, - X, +3x, =6. X, +4x,+ X, +6x, = -10. SX, +3X, +6x, - 2x, = -5,
X, +2x, - 5x, +3x, =1, 4X, +3%,+2X, - X, =18, 2X, +3X, + X; — X, = 4,
37 5X, —9x, - 5x, = -9, 18 3%, +2X, - 3%, +2x, =15, 39 3X, + X, = TXy+ X, = =27,
T 6%+ %, + x,— x, =10, X +7X, —Bx, +4x, =13 | =2%, = X, + X, —5x, =0,
(X + X, =Xy = 2%, = -4, Xy + X, +3x, —3x, =5, X, +3X, +4x, +2x, =10,

3%, = 2%, + X, + X, = -8,
40, X, + X, + 2%, = -11,
—Xy+ X=X+ X, =0,

2%, — X, +6x%, ~3x, = 9.

Ynpaxuenue 5

41-50. Haiiru:
. 1457 =3 P4 2x% - 9x + 4
41.a) lim——— 6) lim———— B) lim ;
o3yt +x+4 : =02 4 BT ) =4 VE5-x-x-3
o b= 2 Prmail—
42.2) lim——% 6) im X H11x+10 i T =

¥ 3T b x+1 ' x+-2 2x2 By 42’ =30 S5x



3
S g

43. a) lim— ,
o 6yt —2x7 43
4 x—4x°

44, a) Iim——,——‘,
el x” +8x

lim

45. ——
v=e 4yt +3x —1

a)

. 4-x+5x
i,

24X+

46. a)

o A 4l =3
lim———=
a—e S5y 4 3y + 4

o It =dx4)
a) I1m;————;,
=8 3~ 4-3x

47. a)

48.

X =x+]
a) im———,
e

49,

. 4-7y
a) lim—;

50. =
o3y’ —4x+5

x’ -2

6) “m_vz_-l-x__’
1 x? 4 2x-3
x*—4x+3

0) lim———,
w1t =D

4x* +13x+3

xX+x-6

ki
=IxT—4x+4

.2 -

6) tpE <

x—=l X==x

2 —
6) |im_2_x_2x_,
257 _4x+4

6) lim

y—-3

x'+x=2

6) lim -
4—x°

r—=2

?

o (=D
B) lim———
x4 3x? —11x -4
B) lim =
(S -
35— P3
8) lim——2*

x=3

V2x+1-vx+4'
3—/x+9
drsl=1"
Je-1-2

=2
i+l -1

2x
Je+8-3

T8
Vxl+1-1

Vxl+16-4

B) lim

x—0

B) lim

x5

B) lim

x=0

B) lim

x=

B) lim

1=l

Ynpaxuenue 6
51-60. 3anana dyukums y= f(x). Haiitn Bce Toukm paspbiBa (DYHKUMH, €CM OHM CYUIECTBYIOT.

[ocrpouts rpaduk gpyHkumm.
1

—¥; X, EXE’ K x-1 x<0
51, Fixy=%x* 1€ %52 52. f(x)=4x+1, 1<x<0, 33. f(x)=9%x%-1 0=<xs<1

3x-2 x>2 1-x, x>0. 1= x>1.

1

+ 2x, x<-1 ¥, ¥ad ¥ xeg=l
54. f(x)=<x, ==, 55. f(x)=4x+2 -1<x<1, 36, fR)=+—X% -1€%z1

-2—. > g <X, %4, 2 X1

X X

2-x%, x<0 x*+1, x<0, 1-x,  x<1,
53T. f(x)=9-x+2 0<x<2 58. f(x)=41-2x, 0<x<2 S Fx)y=42x, 1<x<2

¥ X9 X-2 x>2 8-x? x>2

X+1  x<-1
60, Flx)=1sx>=1 -1gxx<2

2x, X>2.

CamocrosTensHas pa6ora CTYIACHTA COCTOUT B BbINOJHEHUM 3a0aH il TUMOBOrO pacuera, opopmisieMoro
OTAC/ILHBIM OTYETOM M 3aLLMIIAEMOr0 CTyAeHTOM. MeToanyeckue YKazaHus M 3ajaHus MOMKHO HAWTH 1o
CChlIKe: hllp:/!e.!ib.vlsu.rur’bilstreamf|23456?89!65?0!I!OO?O?.pdf.

DOHA OLEHOYHBIX CPCACTB A1 NpOBEACHHMS ATTECTALMM YPOBHS ChOPMUPOBAHHOCTH KOMMETEH i
00yyalOLMXCS MO AUCLMIIIHHE oopmnseTes OTAEIbHBIM JOKYMEHTOM.




i YYEBHO-METOJAUYECKOE U HNHO®OPMAIIMOHHOE OBECINEYEHUE JAUCHHUITTIUHBI

7.1. Knuroobecneuennocrs

Hanmenosanne nutepatypei: aBTOp, HA3BaHHUe, lon KHHIOOBECITEYEHHOCTDL —‘
HIEIRARRAL, RalaTCRLC B0 HaRb Konnuectso sk3emnnspos Hannuue B anektponHoii
H3aaHuii B Gubnnoreke Bal'y Bubnuorexke Bal'y
B coorsercTBun ¢ MIOC BO
I 2 3 4
OcHoBHas nuTepatypa
I. Kpatkuii kype Beiciieil MaTemaTHKH 2018 http:/f'wwaw.studentlibrary.ru/bo
[DnekTponnbiii pecype] / Banann ICB. - M. - ok/ISBN9785394021039.html
Hawkos n K. - 512 ¢. - ISBN 978-5-394-02103-
9,
2. Buiciuas maTtemathka BOMPOCAxX H OTBETAX 2016 http://www studentlibrary.ru/bo
[Snexrponnbiii pecype] : yue6.nocobue / JI.B. ok/ISBN9785392143726.htm!

Kpuukos, noa pea. B.A, Mabuua. - M. :
lMpocniekT - 176 ¢. - ISBN 978-5-392-14372-6.
3. Buicwas matematuka. PykoBoacTso k 2018 http:/fwww.studentlibrary.ru/b
pewenuio sanad. T. | [DnektponHstii pecypce) / 00k/ISBN97859221 135001 .html
Jlyury K.H., Makapos E.B - M. : ®USMATIIUT
- 216.¢c. - ISBN 978-5-9221-1500-1.

Hononuurensuas nuTeparypa
I Beicwas matematuka, PykoBonctso k 2018 http://www.studentlibrary.ru/bo
pewennio 3anay. Y. 2. [InekTponHslii pecype] / ok/ISBN9785922107563.html
Jlynry K. H., Makapos E. B. - M. :
DHUIMATIINT - 384 c. - ISBN 978-5-9221-

0756-3.
2. Belcwas  maremarHka [DnekTponnblii 2016 http://www.studentlibrary.ru/bo
pecype] / C.H. [opodees. - M. : Mup # ok/ISBN9785946666220.html

obpazosanue, - 592 c.: un, - (IMonublii koncnekT
| nexkunit). - ISBN 978-5-94666-622-0.

3. Bouicwas  maremaTuka. Kpatkuii  kype 2018 http://www.studentlibrary.ru/bo
[Dnekrponnbiii  pecype]:  yueB.mocobue  / ok/ISBN9785987045237.huml
Jlakepuuk A.P. - M. : Jloroc,- 528 c. - (Hoeas
yHusepcurterckas 6ubnuoreka). - ISBN 978-5-
98704-523-7. J

7.2. Ilepnognyueckune uzgannsn
M3sectus By3os. Martemaruka

I
2 Maremarnueckoe mosennposanue.
3. Anddepenunansheie ypasHenus.
4, Yenexu MateMaTHueckux Hayk.
7.3. Hurepuer-pecypebl
| ObpasosatenbHblit MaTeMaTHueckuii caiir - http://www.exponenta.ru/
2. Maremaruueckas sHLMKIONE NS - http://allmath.com/
3. O6pasoBarenbhbie pecypebl — window.edu.ru/

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JAUCUHHTIJIUHBI

Jlns peanusaumn naHHON AMCUMIUTMHDL MMEIOTCS CrieUMabHble MOMELEHUs s NPOBEJICHMS 3aHATHIA
JICKUMOHHOTO M MPaKTHMYECKOro THIIA. [lpakTnueckue pabors NpOBOAATCS B 71a0OPATOPUM  UHCIIEHHBIX
MeTonoB (405-3).
[lepeuens MCnosb3yeMoro IMLEH3MOHHOrO MPOrpaMMHOro obecrneyeHus:
Microsoft Excel
Maple
MATLAB

L) —



Padouyto nporpammy cocTaBmi: 7
MM, podpeccop Manageesa A A. b

/// '{ n-611nm:b)
PeriensenT (npeacrasures paboroaarens): //@/ 3
3aM. impekTopa no passutrio OO0 «banancy Koxun A. B. s
(noanuce)

[1porpamma pacemorpena u onobpena Ha 3acenanun kadeapsl DAull 3
lporokon Ne /oo ot 4. 04, 4019 ropa - \/ :

3asenyioumit kaeapoii: K.¢.-M.H., JOUEHT bypkoe B. ]I

(noanuce)
Pabouas nporpamma paccMoTpeHa 1 0100peHa Ha 3ace/laHK Y4eBHO-METOMMYECKOH KOMUCCHHM HanpasneHus
38.03.01 «IxoHOoMMKaY.

lpotokon Ne 7' o1 6. O Zov®@rona 4}’/
7

Ipencenarens komuccnu: 1.9.H., npodeccop I1.H. 3axapos

(noanucek)

T



JUCT PETUCTPALIUU U3MEHEHUIA

B pabouyto NporpaMmy AMCUMNIMHbI

MATEMATHUKA
0BpasoBaTenbHO NporpaMMbl HanpaseHns Noarotosky 38.03.01 «DKOHOMHUKaY,
HanpaeeHHOCTb: «DUHAHCHI U KpeauT» (Gakanappuar)

o
Homep Bhecenbl namenenus B yactu/pasnens HUenonnurens OcHoBaHue
H3MEHEHH s paboueii nporpammubl OHO (Homep u nata nporokona
3acenanns kadeapbi)
|
2
3
4
5

3as. kapenpoii

(TToannes) (PHO)




JIMCT NEPEYTBEPXKJIEHUS
PABOYEMN ITIPOT'PAMMBI JTMCHITJIUHBI

PaGouas nporpammva ogoGpeHa Ha

y4eOHBIH To/I.

Ipotokon sacenanus kaperpsi Ne 4/ or 04.09.0L)  rom

3asenyronmit kadenpoit M

Pabogas nporpamma onobpena Ha 2,02/ /o 2 2 Y4eOHBIH TOI.

Ilporokon 3acenanust kabeapet No 7~ ot 307

3apenyromuit kadeapoi % . %/

PaGouas nporpamma onobpena na

R rojaa.

[Tpotoxon 3acenanus kahenpsr No

3asenyromuit xadeapoi

Pabouas nporpamma onobpena na

IMpoTokon 3acenanus kadempsr Ne

3asexyrommii kadeapoii

yueOHBIIH To1.

oT roja.
y4eOHBIH ro.

oT roja.
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