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1. HEJHA OCBOEHUS TUCLHUTINHBI

Llensio ocoenus aumcumnanubl «MaTemarhkay ABNACTCA (JOPMUPOBAHME y CTYNAEHTOB HABBLIKOB
JIOTUYECKOrO MbILUICHUS; MPAKTHYECKUX HABBIKOB HCIOMbL30BAHMS MaTEMaTHYECKUX METO0B H (hopmyn, a
TAKKE O3HAKOMIIEHHE C OCHOBAMM TEOPETHUYECKMX 3HAHHMII M0 KIACCHUECKHM pasuenam martemMaTHKM M
NOAr0OTOBKA B 00/1aCTH NMOCTPOEHMS M UCTIONb30BAHMS Pa3/IM4HbIX MaTeMaTUYECKUX Moeneil.

3anauu:

- NOJIYHCHNE OCHOBHOI'O NPE/CTAaB/IEHUS O MaTEMATHYECKUX METOAAX s peLUeHNs 3a1a4 U3MEPEHHs B
JKOHOMHKE, B HaCTHOCTH, C HCMOJIb30BAHHEM COBPEMEHHbBIX HH(OPMALIMOHHBIX TEXHOIOTHI:

- OCBOCHHE COBPEMEHHbLIX METOJ0B U MATEMATHUYECKOTO MHCTPYMEHTApUs peLleHUs 3a1a4 B IKOHOMMUKE.

2 MECTO JUCUHHUIIJINHBI B CTPYKTYPE OIOII BO
Hucunnnnna «Matemarukay oTHocHTes K 6230B0# YacTy y4ebHoro nnaua,
[TpepekBH3NTLI  AMCUMAMMHBI:  AuCLMNAKHA OMHUpaeTcis  Ha  3HAHWE  MPEeJAMETOB  OCHOBHOI
odpasoBatenbHOIi nporpammbl cpejiHero (1osnHoro) obiuero 06pa3oBaHms: MaTeMaTHKaA.

3. IIVIAHUPYEMBIE PE3YJIbTATbI OBYUYEHMUSI [1O ANCUHUIIVIMHE

[lnanupyemble pesynbrars 00yueHUs N0 AUCLIMIIMHE, COOTHECEHHbIE C MJIAHUPYEMBIMU pe3y/ibTaTaMu
ocsoenus: OITOT]

[Inannpyemsie pesynbrare 06yueHus no

YposeHb .
. JAUCLMIIIMHE, XapaKTePU3YIOLLIME ITallbl
Kox (hopmupyembIx KoMmeTeHuuii OCBOEHMA " )
(hopmupoBaHUs KOMMETEHLMIT (N0KasaTenn
KOMIETEHLIUH
OCBOEHHSI KOMIETEHLIMH)

OIIK-1. CriocoGHocTb npuUMeHsTh Yactuunoe 3HATL KONMYECTBEHHbIC W KAYECTBEHHbIE METOM!
MAaTeMaTHYECKUH MHCTPYMEHTApHIl aHaju3a Npu NpUHATHH YTIPABJIEHYECKUX PELLEHHI.
AUTA PELLIEHHNA SKOHOMUUECKHX 3anay. Ymern MPUMEHSITh KOJIMUECTBEHHbIC M

KAQUECTBCHHbIC METO/bl aHa/lu3a MpH NPUHATHM
MapKETHHIOBbIX YIPABIEHYECKHX PELIEHHUIT.
Bragers uHcTpymentamu  kommuectBenHoro
KayecTBEHHOIo aHanusa s NPUHATHS
YTNpPaBNCGHUYECKUX  pelueHuit 1 nocrpoetms
SKOHOMMYECKHUX M (PMHAHCOBBLIX MO/IEEH.

4. OBBbEM U CTPYKTYPA JUCUMUILJIUHBI

TpynoemkocTh ancumunamuuel cocrasaser 8 3aueTHbix eanHu, 288 yaca.
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4 | Npumenenne andpeperumnansioro |
HCHUCTEHMS U1 HCCIea0BaAHMS I 11-12 I 1 12 I /50% |
(yHKUMIT 1 nocTpoeHns rpadukos

5 ] Heonpenenennsiii uurerpan 1 | 13-18 2 2 12 | 1/50% 4‘

Beero 3a 1 cemectp: 6 6 60 6/50% 3auer ]
6 | Onpenenennslii nuterpan 2 1-4 I 2 44 1,5/50% 4‘
7| DYHKUMM HECKOIBKHX MEPEMEHHbIX 2 5-6 | 2 43 1,5/ 50% Peittunr-xonrpons |
8 | Paaw 2710 | 2 2 4 2/50% Peiitnur-kontpons 2

9 OObIKHOBEHHBIE
anddeperunansHbie n pasHOCTHbIE 2 | 11-18 2 2 BE] 2/50% Pefitunr-konrtposs 3
YpaBHEHI3

Beero 3a 2 cemecrp: 6 8 175 7150% Sk3zamen (27)
Hroro no aucunnnnue 12 14 235 13/50% 3auer, Dizamen (27) |

Copepxxanne NeKIHOHHBIX 3aHATHI 10 JUCHHIJIHHE
1 CEMECTP

Pasoen 1. JIEMEHTBI IMHEHHOM AJITEBPBI M1 AHAJTUTUYECKOI TEOMETPUN

I.1. Tlpamoyronbhas u adduunas cucrempl KoopauHaT. MeToa KoopanHar.

1.2. KomninekcHble yucna, neicTBUS ¢ HUMM, M306pakerne KOMMIEKCHBIX YMCEN HA MIOCKOCTH. Moay b
H aprymMeHT KOMIIIEKCHOrO yMcha.

Anrebpanyeckas W TPUrOHOMETpUUeCKas (Gopmbl 3anucH KOMMAEKCHOrO ymcna. ®opmyna Diinepa.
[MokasarenbHas dopma 3anucH KOMMIEKCHOTO YHCa. Kopuu 13 koMIiieKcHbIX uncen.

|.3. Bekropsi. Jluneiinbie onepaumnn nan BEKTOpamMM. Hanpasnsioume kocuuycbl u anuna BEKTOPA.
YeoBme KoIMHEapHOCTH ABYX BEKTOPOB.

I.4. Cxansipnoe npousBeseHHe BEKTOPOB M €ro CBOMCTEA. JinHa Bexropa u yron mexay asyms
BEKTOPaMH. YC/I0BHE OPTOrOHANILHOCTH JIBYX BEKTOPOB.

I.5. Cucrema BekTOopoB. Pasnoxkenue BCKTOpa 1o cucTeMe BEKTOpoB. JIuHeHHas 23aBMCUMOCTL M
HE3ABHCHMOCT, OA3UChI M PAHT CHCTEMbI BEKTOPOB. [TpocTpancTBo R . OpToroHanbHOCTS.

1.6. Marpuubl. deiicTBus ¢ marpuuamu. ObpatHas matpuua. Panr MaTpHLLbI.

1.7. Onpenenurenn. CaoiicTea onpenenuteneii. Anrebpanyeckue A0MOJHEHUS W MHHOpbI. Beluncnenne
ONPCCIIMTENS pa3loKEHWEM No cTpoke (cTobLLy).

|.8. Cucrembl NMHEHHBIX ypasHenui. Meroa Taycca. Teopema Kponekepa-Kanennu. Dopmynbl
Kpamepa.

1.9. Onnopostble cucTeMbl AMHENHBIX YpaBHEHUH. DyHuameHTalbHAS CHCTEMA PeLLeHHil.

1.10. OBuee pewenne cueTeMbl TMHEHHbIX YPaBHEHUH B BEKTOPHOH (hopme.

I.T1 ¥Ypasuenne nuunit nnockocru. Pasnuyubie (hopmbI ypaBHeHus npsamoii na niockocTu. Yron MEeN Yy
npambiMK. Paccrosinue ot ToukK 10 NpAMOii.

I.12 Kpusbie Broporo nopsika: OKpYIKHOCTb, 3a1Mnc, runepbona, napaGona, ux reoMeTpHyeckue
CBOMCTBA M YpaBHEHMA.

[.13. VYpaBHenus nnockoctu u MpAMOH B MPAMOYrOALHONH CHCTeMe Koopauuar,  Ycnosus
HAPAMICILHOCTH W NEPNEHAMKYIISPHOCTH. Y Iiibl MeXAY ABYMs [IOCKOCTAMH, MEXLY ABYMS NPAMbBIMH, MEK LY
IPAMOIi U NNOCKOCTBIO. [TpsAMbIE U MI0CKOCTH B appunHoM npocTpaHcTse.

|.14. TosepxHocTn BTOpOro nopsaxa. [eomeTpuueckue coiicTsa aTHX NOBEPXHOCTEH, HUCCe0BaHHE UX
(hopmbl MeTOIOM CeueHumii.

|.15. EBkannoso npoctpanctso. HepasenctBo Kowm-Bynsikosckoro. OproronanbHbiit 6asuc. IMpouece
Oproronannsaunn. Pasnoxenune BekTopa no oprorouan bHOMY Oaszucy.

[.16. CoberpeHHble 3HAuEHHS M COBCTBEHHbIE BEKTOpel Matpuil u WX csoiicta. Teopema o Gasuce
HpocTpancTsa R n3 coGCTBEHHBIX BEKTOPOB MaTpuLbl. CobcTBeHHBIE BEKTOPBI CUMMETPHUYUECKOH MaTpHLLbl.

L.17. Ksagpartuunsie dopmbl R" . [Moustre KaHOHW4eCKuii Gasuc. Yenosue Skobu. [Nonomurensio u
OTPHLATEIILHO OTpeieIeHHbIE KBAAPATHYHbIE (hopmbi. Kpurepui Cunbaectpa.



Pasoen 2. BBEJTEHUE B MATEMATUYECKUIA AHAJIN3

2.1 Muosxecrsa. Onepaunu Hag MHOKECTBaMH, YncioBbIe MHOXecTBa. ['pann MHos}cecTB. MHOKecTBa B
R". Bbinyknble MHOXeCTBA M MX cBOiicTBA. COOTBETCTBHE MHOMECTB. CHETHble M HecUYeTHble MHOMKECTBA.
Ornomenns. OTHoleHMs TOXKAECTBA 1 YNOPSII0YEHHOCTH,

2.2, ®yukums. DyHKUMOHANTBHOE OTHOLUEHHE. Coorsercraue. Cnocobbl  3aganns. OCHOBHbIE
DJIEMEHTAPHbIE (DYHKLHH, HX CBOHCTBA M rpaduKku.

2.3. Yucnosble 11ocnen0BaTeNbHOCTH, [penen uucnosoit nocnenoparensHocTn. BeckoHeuHo manble M
OccrkoneuHo Gosiblume BeanynHbl. CBORCTBA CXOAALLMXCS nocne10BaTe/IbHOCTEN.

2.4. Anrebpanyeckue KOMMO3MLMM YMCIOBBIX nocnenoBaTenbHOCTeH M UX npenensl. Komnosuuun c
HCONpEAENCHHOCTbIO. [1pU3Haku cyluecTBOBaHMs Npeaena MOHOTOHHO! OFpaHMYEHHON MOCNeA0BATEILHOCTH,
Ilepsuiii 1 BTOpOIi 3aMeuaTenbHble npejesbl. Jlemma Kantopa. Teopema bonbuano-Beiiepurrpacca. [Mpusnax
bonbuano-Koumu.

2.5. Monotonnble (yukuun. Komnosuuus w cynepnosuumns yukuuit. Ilpepen Qynkumn B Touke.
Ilpeaen dyukunn B 6eckoneuHocTy, [penenbl MOHOTOHHBIX (YyHKLIHIA. Henpepsihocts (yHkumii B Touke.
HenpepbiBHOCTL OCHOBHBIX 3NIEMEHTapHBIX GyHKUMH. Tunel paspeipos.

2.6. CpaBHeHHe GECKOHEYHO MATBIX pyHKUM,

2.7. CeoiicTBa (hyHKUMA, HENpPepbIBHBIX HA OTPE3KEe: OrpaHUYeHHOCTh, CYLIECTBOBAHHE HAHBONBLLLIErO M
HAMMEHBLICTO 3HAYEHHH, CYLLIECTBOBAHHE MPOMEKYTOUHBIX 3HAUCHMUII.

Paszoen 3. JM®OEPEHUMAJIBHOE UCYUCJEHUE ®YHKIUI OJIHOM NEPEMEHHOM

3.1. IlpousBoanas ¢yHkunn, ee FEOMETPUYECKMH CMBICIT M CMbIC B MPUKJAAHBIX 3a1a4ax (ckopocCTh,
JI0THOCTD). DNacTHYHOCTb PYHKLMK.

3.2. TlpaBuna HaxokKAeHMS [POM3BOAHOI. [Mponssoanas cnoxkuoit wu  oGpaTHOI hyHKunn,
Hnddepentmposatie GyHkumit, 3a1aHHBIX HESBHO K NnapaMeTpUUYECKH.

3.3. lMonsrne dyukumnu, anddepenunpyemoit B Touke. Anddepenumnan GpyHkunmn u ero reomerpuyeckuii
CMBbICI.
3.4. I1poussoanble n audeperunansl ByICIIMX NOpsAAKOB.
3.5. Teopembl ®epma, Pons, Jlarpamka, Kowm, ux npumeHenue. [1paBuno Jlonurans.

3.6. MuorouneH u (opmyna Teiinopa. [Ipencrarnenne dynkunii exp(x), sin(x), cos(x), In(1+x), (1+x)° no
hopmysie Teitnopa.

]
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Paszoen 4. IPUMEHEHUE JU®OEPEHIUAJILHOTO HCYUCJIEHUSA NJIS1 UCCJIEJOBAHMSI

®YHKUUI U ITOCTPOEHUS MX I'PAOUKOB

4.1. YcnoBus MOHOTOHHOCTH (pyHKUMH. DKCTPEMYMBI (YHKUMH, HEOBXOIHMOE ychoBue. Jlocratounbie

yenosus. Orpickanue HanGosbLIEro U HAMMEHBLLETO 3HAYEH i (yHkumn, tudpepenumpyemoii na oTpeske.

4.2. McceneioBatie BbinykaocTy ynkuwnu. Toukn neperuba.

4.3. Acumnrorel rpaduka GyHKLMM.

4.4. O0uias cxema uccne0BaHus (GyHKUMHU 1 nocTpoeHUS ee rpaguka.

4.5. YpaBHenue kacaTenbHOMN U HOPMAaJTH K MJI0CKOW KPUBOIi B laHHOI TOuKe.,

Pazoen 5. HEONIPEJAEJIEHHBII MHTEIPAI
5.1. lNepeoobpasuas QyHkims. Heonpenenenuslit uurerpan u ero ceoiicrsa. Tabnuua uurerpanos.
5.2. Metoasl uHTerpupoBanus. 3amena NEPEMEHHOM, WHTErPUPOBAHUE [10 YACTSIM. Murerpuposanne
PALHOHANLHLIX - BLIPOKEHUH, TPUrOHOMETPHYECKHX (yHkumii, HekoTOpPBIX MPPAUMOHANIBHBIX  (pyHKLMIA.
Ionsrne o nebepyimxes MHTErpanax.

2 CEMECTP

Pazoen 6. ONIPEAEJIEHHBIN UHTEIPA T

6.1. 3anaun, npusoasime Kk MOHSTHIO OfpereeHHoro uuterpana. Onpesenernbiii MHTEerpai, ero
'COMETPHYCCKHIA CMbICT M CBOMCTRA.



6.2. ®opmyna Hotorona-JleiiGHuua, ee MPUMEHEHNE U151 BBIMMCIIEHHS ONPEACIEHHBIX MHTErPAIIOB.

6.3. 3amena nepemeHHoO B OnpeseeHHOM MHTErpane, HHTErpupoOBaHUe 110 YacTAM.

6.4. [NpunoxxeHus onpeaeneHHbIx MHTErpasos.

6.5. HecobcrpenHble uHTerpanel. MuterpupoBaHne HeorpaHuueHHbix GyHKUMit 1 no OeckoHeuHOMY
NpoMEKyTKY. HecobeTBeHHbIE HHTErpabl OT MOI0KHTENbHBIX (ynxupit. [Npusnaku cpaBHeHms.

6.6. JIBOiiHOI 1 TpoiiHOI WHTErpajbl, UX CBOHCTBA. Bhluncienne kparHbix MHTErpasioB MOBTOPHbLIM
HHTEIPHPOBAHUEM.

Pazoen 7. ®YHKIUMHU HECKOJILKUX NEPEMEHHBIX

7.1. DYHKUMK HECKOMLKMX TepeMeHHbIX. O6nacTh onpenenenus. [peaen pynkunn. Henpepbisiocts.

7.2. YacrHble npoussoausie. [TosHbIi anppepenLman, ero reOMETPUUECKMI CMBICH, CBS3b ¢ YaCTHBIMH
MPOU3BOAHBIMM, NPUMEHEHHE B NPUOJIMIKEHHBIX BbIUUCIEHHUSX.

7.3. YacTHbie NpPOM3BOAHLIE W MOJIHBIE anddepeHunanbl  BbICILINX nopsiakoB. HesasucumocTts
CMCUIAHHBIX TIPOU3BOIHBIX OT nopsaka AU depeHLpoBaHus.

7.5. DKCTpeMyMbl  (YHKLMM  HECKOAbKHX nepemeHHbIX.  Heobxoaumoe ycnosue skcTpemyma.
Hanbonbiuee n HanmenbLIee 3HAYSHUS (bYHKLMHK B OrpaHuyeHHOH 3aMKHYTOI 001acTH.

7.6. Yenoublit akeTpemym. MeTox MHOXKUTeNei Jlarpatxa. Tlpumepbl npumenenuii npu nowcke
ONTHUMAIbHBIX peLUeHHit.

Pazoen 8. PSIJIbI

8.1. llonaTue uncnoBOro psma W ero cXoauMOCTH. Kpurepuit Kowmu cxomumoct umncnosoro psaja.
Heobxoanmoe ycnosue cxonumoctn. CeoiicTea CXOMSLLMXCS Psi/IOB,

8.2. Ilpusnaku cxopumocTu psaos: o6LMii NPU3HAK, MpW3HAK cpaBHeHMs, npusHak Kown. npusnak
Jlanambepa, unrerpanbubiit npustak Koww.

8.3. llonsiTne 3HakonepeMeHHOro psna, abCOMIOTHO CXOAALLErocs Psja, YCIOBHO CXOASLLErocs psiaa.
Teopema Jlnpuxse. Teopema Pumana.

8.4. Tonsrue 3nakouepenylowwerocs psija. [Tpusnaxk JleiiGuuua.

8.5. [loHsitne  (hyHKUMOHAILHOTO paga. O6nactb CXOAMMOCTH. Kpurepuit  Kown pasHomepHoii
exoanmocti. [pusnak Befiepiurpacea.

8.6. CpolicTBa paBHOMEPHO CXOASLUMXCA pAOB.

8.7. Crenennbie psabl. Teopema AGess. Pannyc cxonumocti u cnoco6sl ero onpeaenenust. CroiicTra
CTCMCHHBIX PSIOB.

8.8. Mnrerpuposanme u auddepen LIMPOBAHHE CTEMEHHBIX PAIOB.

8.9. Psabl Teiinopa n Maknopea. [Ipumenenme psaioB K NPUBITHIKEHHBIM BbIUNCICHUSM.

Paszden 9. OBLIKHOBEHHBIE AUPOEPEHUUAJIBHBIE U PABHOCTHBIE YPABHEHMSI

9.1. JInddepenumanshsie YpaBHEHHUA nepBoro nopaaka. OCHOBHbIE MOHATHS: OMnpe/eneHHne. pelleHue,
ollee pelieHHe, YacTHOe pewenue audepeHunanbHOro ypasHerus nepsoro nopsaka. Teopema Kowm o
CYWCCTBOBAHMU W €AMHCTBEHHOCTH pelleHus (6e3 Aokasarenbersa). Murerpanbhas kpusas. Hauanbhbie
yenosus. 3anava Kown. Ocobbie Toukw, "eomerpuuecknii cmbics ypasuenus EPBOro nopsaka. DNemMeHThI
KaueCTBEHHOrO aHasusa.

9.2, Muddepenunanshpie YPABHEHHUA nepBoro mnopsaka. Buabl ypaBHeHuii u merombl peLueHus.
YpaBHeHus ¢ pasnensiommummcs NepeMeHHbIMK. HenonHblie ypasuenus. Jlnneiinbie YPaBHEHHA, OAHOPOIHbIE W
HCOJIHOPOAHbIE.

9.3. Jlnpdepenunansubie  ypasuenus BToporo mopsaka. OcHoBHble noHsTus. Teopema Kowm o
CYMICCTBOBAHMM 1 €AMHCTBEHHOCTH peltenms (Ge3 nokasaTenbersa). 3anaua Ko, YpasHenus, jonyckaioume
ITOHUIKEHHE NnopsiKa.

9.4. JInddepenumnansipie YPABHEHUsA  BTOpOro nopsiaka. Jluneiinsie ypaBenus, OJLHOPOAHBIE H
HEO/IHOPOAHbIE.

9.5. Jluneiinsie anddepenumansubie YPAaBHEHUs BTOPOro MNopsaka ¢ MNOCTOSHHbIMMU KO3 puLeHTamm.
Kpaesas 3anaua.



9.6. HMuddepenunanshoie YPABHEHHA  BLICIIMX nopsaakoB. Cucrema ypaBHeHHi NepBOro nopsjka.
Hopwmanshas (opma. Teopema Kowm. 3agaua Koww W Kpaesas 3ajaua A1 ypaBHEHMS n-rO NOpsKa.
Jluneiinble ypasuenus n-ro nopsiaka. Jlnneiinble ypaBuenus n-ro NopsAiKa ¢ NOCTOAHHbIMHK KO3()huLMeHTaMu.

9.7. Jluneiinbie 0ObIKHOBEHHBIE PasHOCTHbIE ypaBHeHHs. OCHOBHble MOHATHA. CETKH M CEeTOUHBIE
(pyrkumun. Oaxopoanbie u HEOAHOpOAHEIC ypaBHeHUA. CBOMCTBA pelenmii.

9.8. Pewenne nuHeHbIX 0GBIKHOBEHHDBIX PA3HOCTHBLIX yPaBHECHHMIT C MOCTOAHHBIMU KOO PHLIMEHTAaMM.
[pumepbl. Cueremsl iMHEHBIX Pa3HOCTHBIX YpaBHEHHI NEpBOro rops/ika.

Conepixanne npakruyeckux saustuii no Amemnnamme
1 CEMECTP

PASJE]T 1. SJIEMEHTBI IMHEMHOWM AJITEBPBI U AHAJTMTUYECKOI TEOMETPHIA

Pelenue 3a1a4 no temanm.

Tema 1.1, KomnnexkcHble YyHcia, AeMCTBHS ¢ HUMU. HM300paskeHne KoMMIEKCHBIX uncen Ha MJOCKOCTH.
Moayns W aprymeHt KoMmmnekcHoro umucia. Anrebpauyeckas u TPUrOHOMETpHUYECKas (opMbl  3anucu
KOMIIEKCHOro vucna. @opmyna Dinepa. [MokazarenbHas (opma 3anmcu kommnaekcHOro umcna. Kopuu u3
KOMIUICKCHBIX uncen. Bekrtopet. JInneiinbie onepaunn nan BeKkTopamu. CkanspHoe rpousseseHue BEKTOPOB U
cro cpoiicrsa. Jlnuua Bextopa u yrom MEICLy ABYMst BekTopamu. 1.5. Cucrema BekTopoB. Paznoskenne BEKTOpa
110 CHCTEME BEKTOPOB.

Tema 1.2. Marpuust. Jelictsus c Marpuuamu. OBparnas marpuua. Panr marpHusi. Onpenenurenn.
Cooiictea  onpenenureneil. AnreGpauueckue 10MoNHeHHs MHUHOpbI.  Bbluncnenune onpenenurens
PasioikeHneM no crpoxe (cronduy). Cucremsl JIMHEHHBIX ypasHenuit. Meron [Maycca. Teopema Kpouekepa-
Kanennu. ®opmynsl Kpamepa.

Tema 1.3. OnHoponmble cHcTeMBI TMHEHHBIX ypaBHeHui. DyHpamenTanbhas cucrema pewennii. Obiee
PEIICHHE CHCTEMbI JIMHEHHBIX yPABHEHWIi B BEKTOPHOIA dopme. YpasHenue nunuii niockocti. Pasauunmie
(bopmbl ypasrenns npsamoii va miockoeTu. Yron MENLY MPAMBIMHU. PaccTosiiue 0T TOUKM 10 NpsMOii.

Tema 1.4. Kpussle Broporo MOPANKA: OKPYXKHOCTb, dJTHNC, runepbona, napabona, ux FEOMETpHYECKHE
CBOWCTBA W ypaBHeHMs. VY paBHEHHs MIOCKOCTH K MPAMOM B MPAMOYroNbHOI cHCTeMe KoopanHaT. Yenosms
HAPAIICALHOCTH 1 NEPNCHANKYISPHOCTH. VIIbl MEXKIY ABYMS! TIOCKOCTAMM, MEIKAY ABYMS NPAMbIMMH, MEJTY
NPSAMOH W nilockoeTbio. [IpsaMble u mockocTy B addnurom npocrpatcrse. [TosepxHocTu BTOPOro nopsiika.
['eomeTpryeckue cpoiicTBa 3THX MOBEPXHOCTEH, HCCeI0BaAHHE X (POPMbI METOLOM CEUEHMIi.

PA3JEJT 2. BBEJEHUE B MATEMATHYECKHI AHAJIUS.

Pewenne 3anau no temanm.

Tema 2.1, ®ynkums. OyukumonansHoe oTHowenue. CoorsercTBue. CrnocoBbl 3amanms. OCHOBHbIC
MICMEHTAPHbBIE (DYHKLIHMHU, UX CBOHCTBA U rpaguku. Yncnosele  nocnesosatesibHOCTH. [lpenen  uucnosoii
HOCICA0BATENLHOCTH.  BECKOHEUHO Masible U GecKOHeUHO Golbilime BEAnuMHBL.  CBoiicTBa CXOAALIMXCS
ocAen0BaTeNIbLHOCTE]. AnreSpanueckie KOMMO3HLMU YUCTOBBIX focnesoBaTeNbHOCTEH 1 1X npeaensl.
Komnosnunu ¢ neonpenenennoctsio. [Mpusnaku cyuwecrsopanus Mpeiesia  MOHOTOHHON  OrpaHuueHHOI
Hocacnosarensoctn. Ilepsblit 1 BTOpoil 3aMeuatenbHble npeaenst. Jlemma Kanropa. Teopema Bonbuato-
Beitepurrpacea. MNpusuak Bonbuano-Kowm.

Tema 2.2. Tlpenen ¢yukuum B TouKE. Mpenen dyukunu B Geckoneunocty, [lpenensl MoHOTOHHBIX
(pyHKLMI, HenpepeisrocTs dyukumii B Touke, HenpepbiBHOCTL 0CHOBHBIX dJIEMEHTApHLIX (GyHKUMNI. THRbI
Pa3pLIBOB. CeoiicTBa  yHKumil, HCTIPEPLIBHBIX  Ha  OTpe3Ke:  OrpaHM4YeHHOCTD, CYLUECTBOBAHHE
HAMOOJIBLICTO M HAMMEHBLUIErO 3HAYCH U, CyILECTBOBAHME MPOMENHYTOUHBIX 3HAYEHM],

PAJET 3. TUODEPEHIMAIBHOE NCYUCJIEHUE ®YHKIHIA OTHOI NEPEMEHHOIA,
Pewenne 3anau no TEMAaM.

lema 3.1. [Npoussonnas GyHkumm, ee FCOMETPHYECKHMI CMbICI M CMBbICT B NPHKNAIHLIX 3anavax
(CKopocTs, NA0THOCTL). DnacTHunocTs $yHkunn. Tpasuna Haxosxenus MPOU3BOHOIA.



Tema 3.2. TNpoussognas cnoxkHoil u obparHoi (yHKLMH. Huddepenunpopanue Gpynkumii, 3ananubix
HCSIBHO M napamMeTpHyecKH.

Tema 3.3. Tlonsitne ¢ynximm, anggepenunpyemoii B touke. Judepenuman (QyHKUMM W ero
reomerpuuecknii embics. [poussoatsie u guddepeniinans Byicimx MNopsAAKOB.

Tema 3.4. Teopembr ®epma, Pons, Jlarpanska, Kowun, ux npumenenue. [pasuno Jlonurans. Muorounen
i opmyaa Teiinopa. [Npeacrasnenne dyHkumii exp(x), sin(x), cos(x), In(1+x), (1+x)° no dopmyne Teitnopa.

PAZJE/T 4. IPUMEHEHUE JTU®O®EPEHIUAJILHOTIO HCYUCJIEHMSI IJIS1 HCCJIIETOBAHU S
OYHKIUH U IOCTPOEHUS UX TPADUKOB.

Pewenne 3anau no remam.

Tema 4.1. Venosus monoToHHOCTH  (yHKLMM. OKCTpeMyMbl  (hYHKLMH, HEOOXOAMMOE  YCIOBHE.
Jlocratounbie ycnosus.

Tema 4.2, Orbickanne HauGO/BbIIEr0 W HAMMEHBIIErO 3HAUYCHMUII (Gynxunu, anddepenunpyemoii Ha
orTpeske.

Tema 4.4. Mcenenosanne Bbimykaoctu yHKLmm.

Tema 4.5. Touku neperuba. AcUMOTOTBI rpaduka pynxkunn. OB6Las cxema uccien0BaHMs byHkumm u
1nocTpoeHns ee rpaduka. YpapHenue kacate/lbHON K HOPMa/IK K MIOCKOH KpPUBOIi B JaHHO TOuKe.

PA3JEJT 5. HEONNPEJAEJEHHBI UHTEIPAJL
Pewenue 3aaayu no remam.
Tema 5.1. Tlepsoobpasuas Gpynkums. Heonpeaeneunwiii MHTErpajl 1 ero cBOMcTBa.
Tema 5.2. Tabnuua unrerpanos,
Tema 5.3. Metoabl unTerpupoBatus. 3amena NMepeMEHHON, HHTErPUPOBAHME 10 HACTSM.
Tema 5.4, Murerpuposanue paunoanbHbix BLIPAKEHHH, TPUTOHOMETPUUECKHUX (DYHKLIMIT, HEKOTOPbIX
UppaunonanbHeix pynkumit. [TonsTre o Hebepyiumxcs MHTEerpanax.

2 CEMECTP

PA3JJEJT 6. ONNPEAEJIEHHBIA UHTEI'PAJI

Pewenue 3anau no remam.

Tewma 6.1. 3anaun, npusoasiuMe K NOHATUIO ONpeAeNeHHoro unrerpana. OnpeneneHHbIi uHTerpan, ero
FCOMETPUUCCKHUI CMbIC/T M CBOHCTRA.

Tema 6.2. ®opmyna Heiotona-JleiiGHuua, ee NPUMEHCHHE [UIsl BBIYMC/ICHUS ONpesieSIeHHbIX HHTErPasIoB.
3anena nepeMeHHoi B onpeseseHHoM MHTErpane, MHTErPUPOBAHUE 110 HYACTSM.

Tema 6.3. Tpunoxenns onpeneneHmbix HHTErpajoB. HecoberBennble nHTErpabl. HUurterpuposanne
HEOTpaHHYEHHBIX  DyHKUMI M N0 GeckoHeuHOMY mpomeskyTky. HecobcrBeHHble  uHTErpansl  oT
HONOIKNTENLHBIX (hyHKUMHA. [TpusHaku cpaBHeHus!.

Tewma 6.4. JIBoitHoit u TpoiiHoii MHTErpasbl, HX CBOUCTBA. Bbruncienue kpaTHbix WHTErpasoB NOBTOPHBIM
HHTCIPUPOBAHUEM.

PA3JE/T 7. OYHKIIMU HECKOJIBKUX IIEPEMEHHBIX
Pemenue 3anau no remam.

Tema 7.1. OyHKUMH  HECKONIbKMX nepemMeHHbiX. O61acTh onpenenenus. [lpegen ¢yukumu,
Henpepsisiocts.  Yacthbie npoussoausie. TTonubiii AudpepeHUman, ero reoMeTPHYECKHI CMBICT. CBATL ¢
HACTHBLIMH IPON3BOHBIMH, MPUMEHEHHE B NPUOIMIKEHHBIX BbIYHCIIEHMSIX. Hacthble npoussojmbie  u

nosmbie anddepenumnanst Boicuux nopsakos. HesaBucumocts CMCIIAHHBIX [POM3BOAHLIX OT [MOpAJiKa
Jnipepetimpopanus.

Tema 7.2, Dkcrpemymbl (yHKUMH HECKOMBKHMX nepemenHblX. Heobxoaumoe ycnosue IKCTPEMYMA.
Hanbonbluee u nanmeHbiee 3HaueH s (hyHKLMH B OrpaHuueHHOi 3AMKHYTOMH 00s1acTH.  YenoBHbIi
oKkerpemym. Meroa muosureneii Jlarpanka. [pumepbl npumenennii npi noucke onTHMATLHBIX pelleHmii.



PA3JIEJT 8. PSIJIbI

Pewenue 3amau no temam.

Tema 8.1. IMonsTue yucnosoro pAala n ero cxoaumoct. Kpurepuiti Kowm exoammoct umuciosoro paza.
Heobxoanmoe ycnosue cxoaumoctu. Caoiictsa cxopaumxes panos. [lpusHaku cXoaMMOCTH psijtoB: OGLIMIT
HpH3HAK. NPHU3HAK CpaBHeHMUs, npu3Hak Kouw, npuznak HanamGepa, unrerpanshbiit npusnax Ko,

Tema 8.2. TMousitue 3nakonepemenoro psina, abecoioTHO cXoaslerocs psia, YCNOBHO CXOAALIErocs
psiaa. Teopema Jlupuxne. Teopema Pumana. [Tonstue 3Hakouepeaytoweroca psaaa. [pusnax JleiiGuuna.

Tema 8.3. INousTne (yHKUMOHAIBHOrO psaa. O6nactb cX0AMMOCTH. Kpurepuit Kown pasnomepHoii
cxoanmoct. Ipusnak Beitepurrpacca. Caoiictsa PaBHOMEPHO CXOIALLMXCS PSi0B.

Tema 8.4. Crenennble psjpi. Teopema AbGens. Paamyc cxommmoctu M crnocoGbl ero onpeaeneHus.
CBoiicTBa creneHHbix psiaoB. HMurerpuposanue u AnhepeHUMpOBaHKE CTENEHHbIX psanos. 8.9. Psabl Teiinopa
n Maiiopena. [pumenenue panos k MPUONMIKEHHBIM BLIYUCTIEHUSIM,

PAZJAET 9. OBBIKHOBEHHBIE AUPDEPEHIUAIBHBIE U PASHOCTHBIE YPABHEHMUSI

Pewenne 3anau no temam,

Tema 9.1. Jnddepenumanssie YPaBHEHUs Tniepsoro nopsaka. OCHOBHbIE MOHSTHS: onpeaencHue,
peiucHue, obliee pelieHue, YacTHOE pelueHie A pepeHumnanbHOro ypasHe s nepBoro nopsaaka. Teopema
Kommn o cymecTBoBaHUH M eAMHCTBEHHOCTH pewenus (Oe3 nokasaTenscrsa). Murerpanbhas kpusas,
Hauanbubie yenosus. 3anaua Kowm. Ocobbie Touky, ["eomerpuueckuii cmbicn ypasHenus NepBoro nopsjaka.
DIEMEHTBI KAUECTBEHHOrO aHAIH3a.

Tema 9.2. Tuddepenumansunie YPABHEHHA NEpBOro nopsiaka. Buibl ypasuenuii u meTospl peLueHus.
VpaBHeHus ¢ pa3iensiomuMmcs nepemeHbIMKU. HeroHbre ypasHenus. Jluneiinuie ypasuenns, onnopoatsie u
HEOLHOPOJIHbBIE,

Tema 9.3. Jlndpdeperunansisie ypasHenus BToporo nopaaka. OcHoBHble nousTua. Teopema Koww o
CYWCCTBOBANMK 1 €AMHCTBEHHOCTH pelueHus (Ge3 qokasaTenbersa). 3amaua Kowm, YpasueHnus, nonyckaouime
HOHIKEHHE MOpsi JIKa.

Tema 9.4, Jlndepentmanshpie YPABHEHHA BTOpOro nopsijaka. Jlnuelinbie ypaBHeHMs. OJHOPOHbIE U
HCOIHOPOAHbBIE.

Tema 9.5, Jluneiinpie mddeperinanbHbie YPaBHEHHWS  BTOPOrOo  [OpSAKa ¢  MOCTOSHHLIMH
ko puumenramu. Kpaesas sanava.

Tema 9.6. Indypepenumansuble YPAaBHCHHA BbICIIMX MOpAAKOB. CHUCTeMa ypaBHeHH it MIEPBOIo 1MOPsiIKA.
Hopmanbhas dopma. Teopema Kowm, 3apava Koww u kpaesas 3amaua s YPaBHEHUS n-ro nopska.
Jluneiineie ypasuenus n-ro nopsaka. Jiuueiinpie YPABHEHHA 11-TO NOPAJAKA C NOCTOAHHBIMU KO DULIMEHTAMM.

Tema 9.7. Jluneiinbie 06bIKHOBEHHBIE PasHOCTHbIE ypaBHEeHHs. OcHOBHbIE MOHATHS. CETKH M CeTOUNbIC
(hynkimm. Oanopoatsie u HEOHOPOAHbIE ypaBHeHUA. CBoOMCTBA pelle Ui,

Tema 9.8, Peuienne nuneiinpix OObIKHOBEHHBIX  Pa3HOCTHBIX YPABHEHHH €  MOCTOAHHBIMM
Koo(puumenramu. Mpumepsl. CHeTeMbl THHEHHBIX PA3HOCTHBIX YpaBHEHUI MEPBOro nopsjka.

S. OBPA3OBATEJIBHBIE TEXHOJIOTUU

B npenonasannn aucimnauns  «Maremartriay MCTNIOAB3YIOTCA  pasHOOOpasHbie 06pa3oBaTebHbIC
TEXHOJIOTHM KaK TPAJAMUHOHHbIE, TaK U C IPUMEHEHHEM aKTHBHBIX i MHTEPAKTUBHBLIX METOI0B 00YUEH M.
AKTHBHbIC  HHTEPAKTUBHBIE METO bl 00yueHus:
® MHTCPAKTHBHbLIE IEKLMK (10 BceM Temam).



6. 0 [LEHO'-{HI)IE CPEICTBA JJISI TEKYIIETO KOHTPOJISI YCHEBAEMOCTH,
[TPOMEXYTOYHOM ATTECTAIIMA 11O UTOI'AM OCBOEH W51 TUCUUIIIMHBI U YYEBHO-
METOJMYECKOE OBECIIEYEHUE CAMOCTOSITEJbHOM PABOTBI CTYAEHTOB

1 CEMECTP

Texymnii konTpoas yenesaemocrtn
Peiitunr-konrpoas 1

I Chopmynupyiite onpenenenne nousitus “cucrema KOOPIAMHAT™ HAa MpAMOii, Ha TMIOCKOCTH, B
poOCTpaHCTRe,

2. Yro HasbiBaeTcs 6azsMcoM cHCTEMbI KOOPAMHAT Ha NPAMO, Ha MJIOCKOCTH, B 1pocTpaHcTBe?

3. Hro nasbiBaercs BekTopom?

4. Kax 3anars Bextop, onpeaenuts ero AJIAHY, HanpaBieHWE M MPOEKLMU B EKAPTOBOH MPAMOYrO/NbHOIN
CHCTEME KOOPAMHAT Ha MJIOCKOCTH, B MPOCTpPaHCTBe?

5. Hro HasbiBaeTcs aekapToBoii OPTOHOPMHPOBAHHON CHCTEMOI KOOPAMHAT HA MIOCKOCTH, B npocrpaHcTie?

6. 3anuimte Qopmyny paznosxenus BEKTOpA Ha COCTaB/IAIOLLME B AEKAPTOBOM MPAMOYrONLHON CHCTEMe
KOOPAMHAT Ha MI0CKOCTH, B POCTPAHCTBE.

7. YTo HazbiBaeTcs paanycoM-BeKTopom?

8. 3azaiite Touky u HapucyiiTe €8 nonoxkeHne Ha NPAMOIA, Ha MJIOCKOCTH, B POCTPAHCTBE.

9. 3anaiite KOOpAMHATBI HETLIPEX BEPLIMH TPEYro/ibHOM NMUpPaMMIBLI U HAPUCYITE MOJ0KEHME nUpamMu/ibl B
[POCTPaHCTRBE.

10. 3anuwmre Gpopmyny paccrosHus MEUCLY IBYMSI TOYKAMM HA MJIOCKOCTH, B MPOCTPAHCTBRE.

I1. Yro nasbiBaercs ckanspubiM npousseneHuem JABYX BEKTOPOB: CKallApHOE [POU3BEAEHHE — ITO YHUCIO
uin Bekrop?

12. 3anuwmre Gopmyny cranspHoro POH3IBEACHUA HEPE3 KOOPAMHATDI NEPEMHOKAEMbIX BEKTOPOB.

13. Kak onpenesnuts yron mexay asyms BEKTOPAMH C MOMOLLLIO CKAJIAPHOIO IPOMU3BEAEHMS?

14. Kakosb! criocoGsl 3ananus npsimoit, sanuummre Pas/iuuHbIe (POPMbI ypaBHEHHS NPAMOIT HA MIOCKOCTH.

15. KakoBbl cnocoGbl 3apanus naockocTH, 3anuwmre pasnuuHbie (OpPMbl YpaBHEHMS MJIOCKOCTH B
[pocTpaHeTRe.

16. Kakue BekTopbl Ha3biBaloTCs KOJUTHHEAPHBIMM, KOMMIAHAPHBIMU?

I'7. Yto naseiBaercs matpuueii?

I8. Yro naseizaercs onpenennrenem MaTpuLibI?

19. Kax Bbluncants onpenenurents 2-r0, 3-r0 H 11-ro NOpAAKA METOIOM PasjioxeHus no sneMeHnrtam a060ii
CTpoku 1 modoro cronbua?

20. Yro nasbiBaeTcs BEeKTOPHbIM MIPOM3BEACHUEM ABYX BEKTOPOB; BEKTOPHOE MPOM3BEAECHHE — 5TO YMCIO
niK Bekrop?

21. anuwure Gopmyny BEKTOPHOTO NPOM3BENCHUS YEPE3 KOOPAHHATHI MEPEMHOKAEM bX BEKTOPOB.

22. Kak onpenenuts niowans TPEYTOIbHUKA C MOMOLUBIO BEKTOPHOIO MPOM3BEACHHS, KAKOBbI AOJKHbI
ObITh MCXOJIHbIE JaHHbIe?

23. Yro HasbiBaeTCs cMelaHHbIM MPOM3BEACHHEM TPEX BEKTOPOB; CMELIAHHOE MPOM3BEACHHUE — 3TO YHCIO
WK Bexrop?

24. B uem cocrout FEOMETPHUECKHIA CMBICI CMELUEHHOTO MPOM3BEIEHHS TPEX BEKTOPOB?

25. Banuunre (hopmyny ecmewannoro HPOM3BEICHHS YEPE3 KOOPAMHATBI EPEMHOIKAEMbIX BCKTOPOB.

20. Banuwmre yenosue KOMIIJIAHAPHOCTH TPEX BEKTOPOB C MOMOLLBIO CMELLEHHOO NPpOH3BEACHHS.

27. Bolseante ypaBHeHHe M10CKOCTH ¢ MTOMOLLBIO YCJIOBHSA KOMIIITAHAPHOCTH Tpex BEKTOPORB.

28. Kax onpenennts o6bem TPEYrONbHOH NMHUPaMMABLI C MOMOLUBIO CMELIAHHOO MpOM3BENACHUA Tpex
BEKTOpOB?

29. 3anuwmnre ypasHeHue MIOCKOCTH, NPOXOAALIEH Yepes Tpu 3amaHHble TOYKH; B YEM COCTOHT CMBIC/I
Koa(ppuumenToB sToro yYpaBHeHus?

30. KakoBbr cnoco6bl 3ananus NpsAMO#i B npocTpaHcTBe?

31. Banuwnre yenosue KOJLTHHEApHOCTH ABYX BEKTOPOB.

32. 3anuiuTe KaHOHUYeCKHe YPABHCHHA NPAMOIi B MpocTpaHcTBe,



Peiitunr-xonrpons 2
|. Hro HasbIBaeTCA KPUBBLIMM JIMHUSIMH BTOpPOTo nopsaaxa?
2. 3anuumre obuine ypaBHeHus KPMBBLIX JIMHUI BTOPOro nops/ka.
- 470 Ha3bIBaETCA OKPYIKHOCTBIO, B YEM COCTOMT OCHOBHOE CBOHCTBO OKPYIHOCTHU?
. 3anuumnTe KAHOHUYECKOE YpaBHEHHE OKPYXHOCTH.
- Kak no Buay kaHoHuyeckoro ypasHerus OKPYJKHOCTH YCTaHOBMTbL KOOPAMHATBI LEHTPA OKPYIKHOCTH M
paanyc?

0. HTo Ha3blBaETCs 31IMNCOM, B 4eM COCTOMT OCHOBHOE CBOMCTBO 2nnunca?

7. Kakue TOUKH NI0CKOCTH HA3bIBAIOTCS (pokycamu anaunca?

8. 3anuumTe COOTHOLIEHHE MeNKLY ANMMHAMM GOMBLIOH M Manoii MONyocel 3jIMnca U paccToAHUEM OT
LeHTpa 3Juunca 10 (okyca.

9. 3anuimre KaHOHUYECKOE YpaBHEHHWE dnIMnca.

10. Kak no Buay ypasHenus sniunca YCTaHOBHTbL KOOPAMHATBI €r0 LUEHTPa U [JIMHBLI OOMBLLIOH ¥ Masnoii
nojyocen?

I'1. Y7o nasbiBaeTes runep6osioii, B ueM COCTOMT OCHOBHOE CBOHCTEO runep6ombl?

12. Kakue TOYKH N10CKOCTH HAa3bIBAIOTCS (pokycamu runepGosib?

I3. Banuuimre cooTHOWIEHHE MeXAY ANMHAMM IeHCTBUTENLHON M MHUMOH noayoceil runepbosibl M
paccTosHnEM OT LieHTpa runepbonbl 10 (okyca.

I4. 3annumre kaHoHMuecKoe ypaBHeHHe runep0o/ibl.

15. Kak 1o suny ypaBHeHus runep6osibl yeTaHOBUTE KOOpAHHATBI €€ LEHTPA WU JUIMHbBI J€HCTBUTENLHOM 1
MHUMOI nonyoceit?

16. 3anuwnre ypaBHeHUe aCUMITOT runepOoJbl.

17. Yro nazsiBaercs napabonoi, B 4eM COCTOUT OCHOBHOE CBOHCTRO napabosib?

18. Kakast Touka njockoctn HasbiBaetcs OKycoMm napabosbi?

19. Yro naspiBaeTcs AupekTpUCOit napabobl, 3aMUIIKTE ypaBHEHHE JMPEKTPUCHI.

20. 3anuunre KaHOHUUECKOE ypaBHeHue napadosbl.

21. Kax no Buay ypasHenus napaGojbi YCTaHOBUTb KOOPAWHATBI BEPLUMHLI Napabosibl W MOJIOKEHHE
JMPEKTPHCHI HA MIIOCKOCTH?

22. 3anumre obliee ypaBHEHHUE OKPYIKHOCTH, sjutunca, runepdoJibl v napabosml.

23. Ilpu kakux ycnosusx u3 obuiero YPABHEHHUA OKpPYIKHOCTH, dJLIUNCa, runepbosibl, napabonl rnoayuaem
o0uiee ypaBHEHHE OKPYIKHOCTH, 06LIee YPaBHEHHE 3/uMrIca, obliee ypaBHeHHe runepboibl, obliee ypaBHeHue
napadosib?

24. Buinonuute npeobpasosanue o6uiero YPABHCHUA OKPYIKHOCTH K BHIY KaHOHWUYECKOrO YpaBHEHMS
OKPYAHOCTH,

25. Beinonuute npeobpazosatue obiero YPABHCHUA dN1MNCA K BUJlY KAHOHHYECKOTO ypaBHEHUS J1IHTca.

26. Beimonuure npeobpazosanue o6iiero YPaBHEHUA runepboibl K BUAY KAHOHHYECKOrO ypaBHEHHsI
runepoosbl.

27. Beimonuute npeoGpazoBanue 06iero YPABHEHHA napabosibl K BULY KaHOHHYECKOrO YpaBHEHHsI
napadosnnl.

fad

n

Peiitunr-konrposs 3

| Yro wasbisaercs adduuHoii, uam  oGuweii ACKAPTOBOH, CHCTEMOH KOOPAMHAT B TpexMepHOM
lpocrpatcTee?

2. Yro HasbiBaercs Gasucom apdunHoii cuctemsl koopanHat?

3. Y7o Ha3bIBaETCA KOOPAMHATHOMN NIOCKOCTBIO?

4. Kakyio npo6aemy nossonser PELINUTb CHCTEMA KOOPIMHAT?

3. Hro naseieaeres apuHHbIMHU KOOpAWHATaMK TOYKH NPOCTpaHcTBa?

0. Kak, ucnonssys nuneiinpie Onepaunu Hal BEKTOPAMH, pasfoimuTh paZiiyCc-BEKTOpP MPOHU3BOJILHON TOYKH
HPOCTPAHCTBA HA COCTABNIAIOLLME MO KOOPAMHATHBIM OCSM?

7. Yr0 HasviBaercs AEKapTOBOH KOCOYrosbHOI cHCTEMOI KoopauHat?

8. B kakom ciyuae aQpuHHas cuctema KOOPAMHAT CTAHOBUTCH MPAMOYIrO/bLHOIN OPTOHOPMHPOBAHHOI
CHCTEMOH KOOpAHHAT?



9. 3anuwmre ycnoswe, npu KOTOPOM Ha TpeX BeKTOpaX, KaK Ha CTOPOHAX, MOICHO MOCTPOUTE
napasnenenuney.
10. 3anuwmure yenosue, npu koropom TP BEKTOpa 00pasyroT Gasmc cucTemsl KOOpAMHAT.

[TpomexyTounas arrecranus no ntoram ocoemns AnCUHINEDI (3a4eT)
Bonpocer k 3auery
- Matpuue. Jlelicrus Han MaTpHLaMH.
. Onpenenurenn. Croiicrsa OrpenesITeNne.
. Obparnas matpuua.
. Panr marpuupt.
. Cucremsl inHeiHbIX YpaBHEHHI.
0. Teopema Kponekepa-Kanennu.
7. @opmybl Kpamepa. Meton aycca.
8. Bekropbl. Jlnneiinbie OnepaluH Hajl BEKTOpamH.
9. Ilpoekuns Bekropa Ha ock. PasnosxeHnue BEKTOPA N0 OpTam KOOPAMHATHBLIX OCeii,
10. Moaynb Bexropa. Hanpasasiowme KOCHHYCBI.
I'l. [deiicTBus nan BEKTOPAMH, 3a/laHHBLIMU MPOEKLIHAMHU,
12. CxansipHoe npousseaeHme BEKTOPOB M €ro cBOMCTBA.
I3. Bekroproe npon3sseaenue BEKTOPOB M €ro CBOHCTBA.
I4. CmewanHoe nponsseaeHme BEKTOPOB M €ro CBOMCTBA.
I5. Cucrema KoopaAMHAT HA MAOCKOCTH. [TpeoGpasosanue cuctembl koopamHar.
[6. YpaBHeHus npsamoit Ha MI0CKOCTH.
I'7. Muosxkectsa. Yncnosbie MHOKeCTBa. MHOMKECTBO NEHCTBUTENbHBIX YHCe.
I8. Yncnosbie npomexyTkH. OxpecTHOCTB TOYKH.
19. ®ynkums. Cnocobbl 3aganus (yHKUMit. OCHOBHbIE XapaKTepUCTHKH (DYHKLIMIA.
20. Obparnas (ynkuns. CnoxkHas (yHKLMS.
21. Tocnenosarenshoctu. Yncnosas Nnocnea0BaTe/IbHOCTD.
22. llpenen 4ucnoBoii Nocnea0BaTENLHOCTH.
23. Ipenen pynkumn B Touxe. OanocToponHue npesenbl.
24. beckoHeuno Gonbiuas (byHiims. Beckoneuro manbie QyHKUMK,
25. Ilpusnaku cyuiecrsosanmus npeaenos. [lepsblii 1 BTopoii 3amevarenbhbie npejenst.
26. CpasHenme GeCKOHEYHO Mabix (pyHKLMH. DKkBUBANEHTHBIE GeCKOHEYHO Mabe.
27. HenpepbisHocTs (yHKUMiT B TOUKe. HenpepoiBrocTs B MHTEpBAJIC U Ha OTpe3Ke.
28. Touku pazpbisa GpyHKumil U ux Knaccupukanms.
29. lNpoussoanas GyHkunn. Dusnueckuit u FEOMETPHYECKUH CMbICIT [IPOU3BOHOI.
30. CBs3b MekKAY HENPEPBIBHOCTHIO 1 AnddeperumnpyemMocTbio qyHKLMM.
31. Tponssoanas cymmbl, PA3HOCTH, NPOU3BEACHNS M YACTHOTO (hYHKLIMIA.
3]
3
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. I'ponssoanas cnoxnoii u 00paTHOM (hyHKLMiL.
- I1pou3BoiHbIE OCHOBHBIX IEMEHTAPHbIX (PyHKLMIA.

fed

Camocrositesbnas paGora CTYAEHTOB
Bonpoce! 1 3agaun

Pasnen 1. Merop koopauHar. KomnnekcHble uncna, aeHcTBus ¢ HUMM, Bekropst. Jluneitnpie onepaurH Haju
BekTopamu. CkansipHoe npousBeneHme BEKTOPOB 1 ero cpoiicTBa. Cuctema BekTopos. Pasnoskenne BEKTOpa 1o
cHcreme BekTopos. Martpuuel. [leicTeus Han matpuuamu. O6patuas matpuua. Paur marphuel. Onpeaenurenu.
Coiicrsa onpenenureneii.

Paszpen 2. ®ynkimn. OcHoBHbie SNIEMEHTApHbIE (DYHKLUMM, UX CBOMHCTBA M rpapuku. CeoiicTBa (yHKuUMii
HCIIPEPLIBHLIX HA OTpe3ke.

Pasnen 3. [Npoussoanas (GyHuxuumu ee FCOMETPHUYECKHI H (hU3HYECKHIT CMBbIC, [lpousBoanas cymmpl.
HpOH3BeACHNS 1 vacTHOrO. Ee reomeTpuueckmii embicn u CMbICTT B NPHKJIA/IHBIX 3a/1a4ax.



Ynpaxuenne 1
[-10. Janbl Bepunb A (x5 Y152), 42(x,, y,, 2,), A3 (x5, y;, z,), A4 (x,. y,. z,). nUpaMUIbI.
Haiiru:

I, nny pebpa A142;

2. yron mexay pedpamu A14a v A1 As:

3. ypasuenue rpauu 4142 A3 1 ee niowanp:

4. YPaBHEHUs BBICOTBI, ONYIIEHHOI U3 BEPLUMHbI A4 Ha rpaub 414> A3,
1. 41 (3.2,1); A2 (1,3,2), A3(2,0,-1), A4(4,-2,3).
2.4, (2,-1,8), A2 (3,4,4), A3(2,-1,2),  A4(6,1,6).
3. 41 (8.5,0), A2 (-3,7-5), Aix(-4,1,3), As(-2,1,-4).

LALO1-1), A2 (344),  A3(6-1,3),  Au(52-1).
5.413253),  A2G-L1),  A3(02-2),  Ad(4-2.3).
0. 41 (0.6-1),  A2(3,-8.2), A3(4-1,0),  Au(2,1,-4).
7.41(2-32),  A2(054),  Ax5.6,1),  Au(=2,13).
8.41(6-20),  A2(62-1), A32-14), Au(~2.7.4),
9. 41 (14-2),  42(-3,03), A38.0,1),  Au(1,-4.0).
10.41(1.82),  A42(4-1,2), A3=153), Au(3,3-3)

Ynpaxkuenune 2

[1-20. CoctaBuTh ypaBHeHHE MHOKECTRA TOYECK, U151 K&K0H M3 KOTOPBIX BBIMOIHSIETCA CEAYIOLIEe yClloBHE:

I'l. Cymma KBaspaToB paccTosHumii 10 Touek A(1;1) v B(-3;3) pasna 20.

12. Cymma KBaipaToB paccTosHMil 10 Touek A(3;-3), B(1;1) u C (=1;1) paBna 28.

13. Cymma KBa/|paToB paccTosHHI 10 TOUeK A(3;-3), B(-1;1), C (-1;0) u D(2;-4) paBHa 58.

I4. Ksanpar paccrostuua no Touku A(0:3), Ha 3 6obiue KBajpara pacCTosHus 10 ocH abelmcec.

I5. Cymma paccTosuuii 10 Touek A(6;0) u O(0;0) pasna 10,

16. KBaapar paccrostus no Touku 4(2;0) na 16 6onbiue KBaapara pacCTOsSHMS 10 OCH KOOPJAMHAT.

I7. Cymma kBaapatos paccrosinuii 10 CTOPOH NPAMOYro/ibHKKA, 00pPa30BAHHOTO MPAMbIMK x = (0, x—4 =0 .
x—=2=0, pasHna 20.

I8. Paccrosinue 10 Toukmn 4(0;3) pasHo paccTosiH1IO 10 ocH abcuucc.

19. PasHocts paccrosuii 10 Touek A(0;10) n O(0;0) pasHa 8.

20. Paccrosinne 10 Touku A(2;0) PaBHO paccTOSHUIO 10 OCH OpAMHAT.

Ynpaxnenune 3

21-30. Jlanb sexropwi @,b,C,d HekoTopom Oasuce. [lokasars, uto BekTopbl @,b,C obpasyior Gasuc, u

HaiiTi KoopauHaThl Bektopa d B 3TOM Gasuce. CrcTemy NUHEIHBIX ypaBHEHHIT peLLuTh MeToLOM Kpawmepa.

21 a(7;3,0), b (410, ¢ (-7;1;12), d (~11:8:5).
22, a(2:0:3). b (=9;2:10), ¢ (—4;2;10), d (=1:-2:-10).
23. @(1;22), b (527, E(0:5:1), d (<2:6:-6).
4. a(=2:3;1),  b(2:6:7), ¢ (4:-1;0), d (6:-3:-5).
25. a@(l1:3;) b (1:-8;2), € (0;=5:3), d (3:-8;2).
26. @ (2:5:-1), b (=1;2;-6), g(-2:1:1), d (=11:=5:-1),
27, a(-1:4:3), b (5:0:1), T (-1;4:4), d (-7:8:7).
28. @(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).



2 CEMECTP

Texywnii konTpoas yenesaemocrn
Peiituur-konrpoas 1

| Banuwmre anroput™ pewienns cucTeMbl AHHEHHbIX YPaBHEHHH MeTosom [Maycca, menonssys apa
HIEMCHTAPHBIX  MIPEODPA30BAHMA CHCTEMbI: JeieHHe YpaBHEHMIT Ha KOI(PPHLUMEHTBI 1NPU  HEM3BECTHBIX
BLIYHTAHHE YPABHEHMUIA,

2. B kakux cnyuasx HaXOAUT npuMeHeHne MeTox ["aycca pewienns cucrembl uneiinsix YPaBHEHMIT?

3. UTo MBI MOHUMaEM 1101 SKBUBANEHTHBIMMU CHUCTCMaMHM JIMHEMHBIX YpaBHEHHIT?

4. Kakue npeoGpazoBanmns cucTeMbl TMHEHHBIX YPaBHEHHUI Ha3bIBAIOTCA 31eMEHTAPHBIMN?

5. K cucreme kakoro Buma mmeer cpoeii UEJIbIO MPUBEACHHME 3aJaHHON CHCTEMBI JTMHEHHBIX YPpaBHEHMii
merojaom [Maycca?

6. Kax pewaercs cucrema nuneiinbix YPaBHEHUIT TPEYrosbHOrO BH/A, MONyUYeHHas W3 MCXOJIHOH METOJ10M
["aycca?

7. B uem sakniouaerces nposepka MOJTyHCHHOrO PELIEHHUS CUCTEMbI TMHEIHBIX YpaBHEHHIT?

8. CyuiecTByer nn BO3MOXKHOCTD, €C/TH "na", To onuumMTe €€, peleHust cHCTeMbl JHHEMHBIX YpaBHEHHii
Meronom [laycca B KOMMakTHOM BUae 6€3 nepenucbiBaHUsI 0603HAYES HU CaMHX HEU3BECTHLIX?

9. Kakue cucrembl InHeiHbIX YPaBHEHUH Ha3bIBAIOTCS ONpPEeNeHHbIMM, HeorpejiefleHHbIMK?

10. Kakne cucreMbl nuHeiHbIX YPABHEHMUII HAa3bIBAIOTCS COBMECTHBIMH, HECOBMECTHBIMMU?

I'l. 3anuwmre Bua npoTuBopeunsoro YPaBHEHHSA.

12. Tlossosisier an meron laycca 0OHApY)KHTL NPOTHBOPEUHBOE ypaBHEHME M caenath 3aKJI04eHHE 0
HCCOBMECTHOCTH CUCTEMBbI JIMHEHHBIX Y paBHEHMIT?

I3. B uem cocront xopranoso Npeodpa3oBaHUe CHCTEMBI JIMHEHHbIX YpPaBHEHUIH?

I4. Onuwnre meton opapana-T"aycca perienus cucrempl nuHeliHbIX YPaBHEHHIA.

I5. Kakoe nenssectHoe B cucTeme fuHeiiHbIx YPaBHEHHH Ha3bIBAETCS pa3pellaioinm?

16. Yro HaswbiBaeTcs PA3PELICHHLIM YPaBHEHHEM B CHUCTEME JIMHEHHBIX YpaBHEHMil, pelaeMbIX METOJI0M
HKopnana-T'ayceca?

I7. Y70 HasbiBaeTCA paspeleHHol cucTeMON IHHEHbIX YpaBHeHUA?

Peiitunr-konrpouns 2
| Copmynupyiirte onpenenenne nonsTus "(yHkumsa”,
2. 3anuuwmre onpenenenue noHaTHs "(pyHKums” B cuMBOAMUECKOIT NOrHyYecKoi] (opme.
3. Kakue opmbl 3anucu MCMOJIL3yIOT JUIst 0003HauYeHus hyHKLMK?
. Yro naswiBaercs obnactsio onpejesieHns (GyHKUHK, HE3aBUCHMOIt NEpPEMEHHON (aprymenTom). o6aacThio
3HAYCHUI (DYHKUMH, 3aBUCUMOI NepeMEHHON?
5. B kakom ciyuae ApryMCHT Ha3bIBalOT Npoobpa3om, a 3HaueHue (pyHkuMmu 0bpazom?
6. 3anuiiure BhipaxkeHme npoobpasa 4epes o6pas.
7. Yro naspisaercs o6parHoii (GyHkumein?
8. Yro HassiBaercs rpadmkom (GyHKunU?
9. llpuseanre npumeps (dyHKUMH,
10. YTo HasbiBaeTes OCHOBHBIMM SJICMEHTAPHBIMU (DY HKLIMAMM?
L'T. Yo HaswiBaeTcs cynepnosuuneit GpyHxuuii?
12. Yro HasbiBaeTcs dJIEMEHTapHOH (yHKIMER?
[3. YT0 Has3bIBaeTCH KOHEUHOI 1 OECKOHEUHO yaaneHHOMN TOUKOi YHCI0BO] ocu?
4. Yro wnasbizaeTcs OKPECTHOCTLIO KOHEYHOH W OeckoHeuHo YAQICHHOW TOYKH, KakK e 0B03HAYNTL
CHMBOJIMUECKH?
I5. Yro nasbiaetcs uncnaopoii (yHkUMeH, uncoBoii nocleaoBaTensLHOCTLIO?
16. Yr0 HasbiBaeTcs MIPE/IEIOM YHCNIOBOM NOCAE0BATENLHOCTH, KAK €10 0003HaUUTb CUMBONTMYECKH?
I'7. Yro nasbiaercs Geckoneuno MaJoH YHCIIOBOI NOC/EA0BATENLHOCTEIO?
18. Chopmynupyiite Ofpeaenenue npenena pyukunn no Ceiine (s TEPMHHAX nocieoBaTeibHOCTET).
19. 3anuwmre onpenenenne npenena GyHkuun o Ieiine B noruyeckois CHMBOJIHYECKOI (hopme,

+



20. Tlonb3yscs onpenenexnem npenena (gyukunu no eiive, oTBeTuTs Ha BOMPOC: CYUIECTBYET MJM HeT
Nnpejielt 3a1aHHoi (pyHKLMK f(x) B TOYKE X, , €CJIM CYLIECTBYET, TO HANHTH €ro 3HaueHHe:

; 2x% +x -
I),/(x)=—\-7+_‘—[—3, =l 2 f(x]:s’n%, X%y =0,

21. Copmynupyiite onpenenenue npeaena Qyukumn no Koww B obem cayuae (B TEPMHHAX
OKpecTHoCTE).

22. Cdopmynupyiite onpeneneHue KoHeuHOro npejena Gpynxunn no Kown B koHeunoii Touke (B TepmuHax
HepaseHeTs) ((£ —J ) — onpeaenenue).

23. 3anuwnre onpenenenue npejena ¢GyHkummn no Kowuw B nnornueckoii

CHMBOSIMUECKOH (popme.

24. Cdopmympyiite onpenenetme KOHEUHOro npenena ¢pyxkunn no Kot B GeckoneuHo yaanennoii Touke
(B TEPMUHAX HEPABEHCTB).

25. Cdopmynupyiire onpejeneHue GeckoHEUHOro npeaena QyHkumn no Koww B koHeuHoii Touke (B
TCPMUHAX HEPABEHCTB).

20. Honb3yscn onpeaesneHnenm npenena GyHKUMK M0 Kowm, nokasarts crnipaseiinBocTs Bbipaseii:

1) lim(2x+3) =5, 2) im XX _g 3 lim (£4x) = .
¥

R —»

27. 3anuuwmTe u 0OBACHUTE CUMBOJIMYECKOE 0603HAYCHHE OIHOCTOPOHHErO npejena (PYHKLUMH B TOUKE
crnesa M crpasa.

28. SlBasioTes i SKBUBANIEHTHBIMK onpeaenenus npeaena Gpyukunn no Ceitve u no Kown u pasjinyHa Jiu
Les1eco00pa3sHOCTb UX NPUMEHEHHS?

29. Yro nasbiaercs GeckoHeuHO GOLLIOIH H GecKOHe HO Manoil byHkumei?
30. [MpuseanTe npumep GeckoneuHo GONbLIOIH W GeCKOHEUHO MO (QyHKUHY,
| Cpopmynupyiite Teopemy cylecTBOBaHMS KOHEYHOTO npeaena GyHKUMH B TOUKE.
32. Chopmyupyiite OCHOBHbIE TEOpEMbI O MpEAenax, UCMOb3yeMbe 11l HAXOKAEHUS npeaena (hyHKINH.
3. 3anuumre GopmyJibl ABYX 3aMeyaTeNbHbIX Mpeesos.
- Kakne nokanbHble cBoiicTsa (yHKLM B Touke HCCIIeAYIOTCA € NMOMOLILLIO Npeaena?
35. Kakue BbIpaXeHWS nNpH HaxOXAEHHM npesena (GyHKUMM HE MMEIOT CMBICIA W HA3bIBAIOTCS
HEeOlpeae/iIeHHbIMK?

30. OBbsicHuTe npocreiiime NPUEMbI PACKPbITHS HEOMpeeNeHHOCTE, MCNOJIb3YyEMbIE NPH HAXOMKACHUU
npeaena GpyHKuuu.

37. Haitaure npenesib:

L5 I Y

el g

) L)
I

: 5 2x° +x2 =3 x+2x—1
1) lim{2x* —3x% +2x —1 2) lim . D=
\'—»I( ) ) =2 3_\:4 o XJ — xl + 8 ) x—+| x - l
. B St =1 . 2x +5x-3 . N4+ x—d-x
4) (el —, 5) lim _x_’ﬁ__’ 6) lim it o .
el G 2.1— + ] 5 x—-3 XE - 9 K=} X
.= 3x i £
7) llm-—cc-},—SJ—\. 8) Iimlnsmx, 9) Hm(gﬁj .
A=l x° x—) X X—pr x_3

Peiftunr-konrposs 3

I. Copmynnpyiire onpenenenue HEMPEPLIBHOM B TOUKE (YHKLIMK, 3aNULINTE YCIOBHE HEMpPEPbLIBHOCTH.
2. B kakom cnyuae cumBosnel npesena u (YHKLMYM MOXKHO MOMEHSTH MecTaMu?

3. Copmynupyiite TCOPEMbI O HEMPEPLIBHOCTH OCHOBHOM 3iEMEHTAapHOI (GyHKUMH W snemenTapHOI
(hynxumm B Ka0it Touke 061acTH O peaeneHus.

4. Uro HasbiBaeTcs TOUKOI paspbiBa (yHKUMH?
3. Yro nassiBaercs Toukoii paspbiBa |1-ro poaa, npuseaure npumep.
6. Hro HasbiBaeTcs ckaykom dyHkuMu B Touke, npuseaute npHMep.
7. YT0 Ha3biBaeTCs TOUYKOI YCTPAHHUMOTO paspelBa, MPUBEAUTE NpUMeEp.
8. Yro HaskiBaeTcs TOUKO paspbiBa 2-ro poja, npuBeanTe npumep.
9. Y70 HasbiBaeTcs HEdNIEMEHTAPHO QyHKLmMeH, npueanTe npumep.



[IpomesxyTounas arrecrauns no uroram ocoenus AHCHHIIHHBI (OK3aMeH)
Bonpocer k sk3ameny

. Komnnexcuble uncna.
- Heonpenenennstit nurerpan. OchosHble nonsTus i caoiictsa.
- MeToa unrerpuposanms noacTaHoBKo.
- MeTou nenocpeacTBeHHOro HHTerpUpoBaHHs.

5. MeToA MHTerp1pOBaHUS 10 YaCTAM.

0. Pauonanstisie GpyHkumm.

7. MinrerpupoBaHue paunoHanbHbIX apo6eit.

8. Murerpuposanue TPUIOHOMETPHYECKUX (DYHKLIMIA.

9. MHTerpupoBanne uppaunoHanbHbIX (GyHKLHIA.

10. Onpenenennblii uHTerpan kak npesen WHTErpaiibHOM cymMbl.  ["eomeTpuueckuii cMbics onpeseneHHoro
HHTerpana.

I'l. ®opmyna Heiotona — JleiiGuuua. MurerpupoBatme B cuMMeTpHUHBIX npejenax.

[2. HecobeTBenHble uHTErpasbl.

|3. Boluncnenue niowaneit niockux (uryp.

[4. Boluncnenne JUIMHBL 1yTH MI0CKOH KPHBOIA.

|5. Bbiumcnenune niowann noBepxHoCTH.

16. Boiuncienne obbema tena.

|'7. DyHKIMK HECKONILKUX MEPEMEHHBIX.

I8. Jlndepenumansubie ypasnenms. OcHOBHbIE MOHATHS.

19. YpaBHenns ¢ pasaensiowmmucs MepPeMEHHbIMM.

20. Onnopoatble auddepeHumanbbie YpaBHEHMUS.

21. Jluneiinble ypasHenus. Ypauenue bepryim.

22. Ypasrenus B nonxsix audpdepenimanax.

23. Ypasuenus Jlarpansia u Knepo.

24. YpaBHenus, 10MycKaloLne NOHUKEHUE MOPsAKa.

25. Jluneitnbie audipepenimansHble YPaBHEHHUA BTOPOro Mopsi/iKa.

26. Murerpuposanne anddepenimanbHbix YPaBHEHUH BTOPOro nopsika.

27. WnrerpupoBanue JIMHEHHBbIX OGBIKHOBEHHbIX anQdepeHumnanbHbIX ypaBHeHHil BTOPOro nopsiaka c
NOCTOSAHHBIMK KO3(D(hULLHEHTAMM.

28. JInneiinble HEOAHOPOAHbIE anddepeHunanbHble ypaBHEHHS BTOPOro rnopska.

29. Jluneiinbie HeoaHopoaHbIe AnddepeHunanbibie ypaBHeHNs BTOpPOro rnopsjika co crneuuaibHoi npasoii
HACThIO.

30. Yucnossle psiabl,

Ll b —

o

Camocrostenbnas padora cryaenros
Bonpocer u ynpaxuenusn

Paspen 4. Onpenenenbiii HHTErpan Kak Mpeaej MHTErpajibHoit cymmbl. OCHOBHBbIE CBOjiCTBA
ofipeacincntoro  nhrerpana. Ilpoussoaxas wuHterpana no fepeMeHHOMY BepxHemy npeneny. @opmyna
Hulorona-JleitGuuua. Bolumncnenue OTNPEACICHHOr0 MHTErpasa: MHTErpMPOBAHHUE 110 YaCTAM M MOACTAHOBKOMN.
[lpubnmennoe Bbluncienue ONPEACNCHHOrO  MHTErpana: (opMysibl  [PAMOYrOLHUKOB, Tpaneuni u
Cumncona. HecobersenHble WHTErpaibl. Mcnosib3oBanme noHATHS onpeeseHHoro HHTErpasia B 3KOHOMMHKe.

Pasnen 5. Yucnossie psabl. CX0AMMOCTD 1 cymma psina. Heobxoamumoe yenosue exoammocTH. HeiicTis
CO CXOMALLIMMUCS pAIaMK. YUCTIOBBIC PSibI C NOOKHUTENLHBIMK YleHAMM. Hocratounble npusnaku. Yenosmple
CXOAMMOCTH MaTEMATHYECKHUE: CPABHEH M, Hanambepa, paankanbHblit npusnak Kouin, unrerpanshpiit npusnak
Kowm. 3Haxkonepementnie PAsbl. AGCONIIOTHASA M YCNOBHAS CXOAUMOCTH. 3HakouepeayoLecs psiabl. [Tpusnak
Jleltbuuua.

DyHKuMOHANbHBIE  psiabl.  O6nacThb CXOAUMOCTH. TloHsTHE paBHOMEPHON CXOAMMOCTH. Teopema
cxoimmocTn YeObiwesa. Teopema. Beitepwirpacca. Caoiicrga PABHOMEPHO cXxoaswuxcs psiaos. CreneHHble
psiabt. Teopema AGens. Paanyc cxoanmocT. OCHOBHbE CBOHCTBA CTeneHHbIX psiioB. Pasnoxenie pynkumii B



CTCHCHHbLIC

BLIYTHCIIEHHSM,

NnepBoro

S depeHumanbHbl

31-40. lNpumenss meton Maycca uckmoueHus HEU3BECTHBIX,

Pazaen 6.

rnopsiaka.

[POBEPKY HAHJAEHHOIO peLleHus.

4%, +2x, - X, -3x, =11,

Ynpaxknenne 1

3%, = 7%, + X3 —2x, = -11,

paabl. Psu Teiinopa u Maknopena. [Tpumenenne crenennpix PIIOB K

OcHoBHble nouaTus. Juddepenumnanshpie YPaBHEHHS C paszfielislOUIMMHCS MEPEMEHHBIMH.
Ozuopoausie anddepenianbhble YPaBHEHUs nepBoro nopsika. Jinueiinsie auddepen
M deperunanshbie  ypaBHeHus,
Jungepenunanbhbie  ypaBHeHHs BTOPOro rnopsjaka c
X YPaBHEHHWH B 3KOHOMMYECKO# AUHAMMUKE.

PELINTE CUCTEMY JIMHEIHBIX ypaBHeHuit. Caenats

X, + X, —3X, +2x, =8

NpHOIMIKEHHBIM

LHallbHbIE YpaBHEHH
nonyckarouiue noHwkeHue nopsaaka. JluueiiHbie
MOCTOAHHBIMK KoY (puumeHTamu. Mcnosbiosanme

3] | X, —6x;+9x, = -8, 19 4X,—2X, + X, - 7x, = -8 33 —2X,+3%, - X, +4x, =7,
o 3%, +4x, - 3x,+ x, =10 " | X, +4x,+3x, -5x, =8 3%, —2x, +4x,-x, = -3
2%, —2%, +X;~2X%, =0, X, +6x, +5x, =13. OX, +6X, + 2%, — x, =1,
3X,+X,—X, =0, X, +3X, —3X%, - 2x, =12, 2X, + X, +4x, — X, = -3
34 2x, =3, + X, +2x, =10, 35 4% +4X, + X, + X, =2, 36 =X, +2%, - 3%, +2x, =11,
R T T " |3, +2x, —4x, +5x, = 18 3%, =X, +2x,4 X, ==2,
|3X, +2x, ~ X, +3x, =6, X, +4X, + X, +B6x, = —10. 5X, +3x, +6x, - 2x, = —5.
X, +2X, - 5%, +3x, =1, 4X, +3x,+ 2%, - X, =18, 2X, +3X, + Xy — X, = -4,
37 5x, —9x, -5x, = -9, 18 3X, +2x, —3x, +2x, =15, 19 3X, + X, = TXy + X, = =27,
C | 8X, X, X — X, =10, | X +7x, =6, +4x, =13, T | -2%, = X, + %, 5%, =0,
X FX, =0 — 2%, = -4, X, + X, +3%,-3x, =5. X, +3X, +4Xx, +2x, =10.
3X, = 2%, + X, + X, = =8
40, 4 SX; + X, + 2%, = =11,
=Xy % =X+ X, =0,
2X, = X, +6x,-3x, = 9.
Yupaxuenne 2
41-50. Haifru:
.3_"‘ K] 7
41.2) lim—ox =2 0] 1 L .
o3y +x+4 eyt +8x+7 24 J5-x-Jx-3
. 1=x? 2 .
42.a) llI]]—:—\——. 0) Iimw, B) lim i =%
=23y x4+ -2 2x2 +5x+2 =0 S5x
. Bt =g *3.8 _
43.a) lim— —, 6) lim —,x—+—- B) lim Jx-2 .
o fx’ —2%° +3 =2x"—x—6 x4 3x% —11x -4
T x+x=2 4+x
44. a) lim—————, 0) lim————, li -
) I e +8.\'3 ) x—sl :\-2 +2x-=3 B) \.I.E-]Il ,'I —6x -5
- . 4-3x—y’ x’—4x+3 i ~2x~3
45. a) lIim———— 0) lim——— B) lim - :
kD gan 3x -1 a—sl x2 +x-—-2 ) x—3 m_—[ o m
. d—x+5x° : - —x
46. a) lim \j SY1 : 0) lim 4x1+ L3 +3, B) lim3 - +9.
w24 X7 4 x I AEHEE6 =0 Sr gl -]
4x? +4x -3 . at=2x (—1 -
47. a) lim— = 0) lim . : B) lim m 2.

5 5% +3x+ 4 =2 x? —4x+4’ =5 x5



7x’ —4x+2 . X 4x-2 Vx+1 -1

48.a) lim——= 0) lim———, B) lim
V=ba 3 == 24\‘ .+_ DX‘ x—l X - X v—l) 2'\-
. x—x+] . x?=2x . A x+8—3
49.a) lim—— \ 0) lim——, B) Ilm—_!—_‘—.
=0 Ty 4 x =2 =2yt —dx+4 =l 3x-3
9, . 4-Tx° s o N ]
50. a) lim———— 6) lim——=, B) lim———

K= 3""‘ = 4'1" + 5 J v -2 4 e xz St .\'2 + ] 6 = 4

Ynpaxuenne 3
31-60. 3amana Qynkuus y=f(x). Haiitn Bce Toukm paspbiBa ()YHKLUMM, €ClIM OHM CYLLECTBYIOT.
[ocTpours rpadmk pyHxumm.
1

~X, x <1 EXE' X, x-1 x<0
ST, flx)y=1x*, 1< x<?2 52, f(x)=4x+1 1sx<0 53. f(x)—{x"t 0<x<1,

=2, X2 1-x, x>0. 1-x,  x>1.

[ —1- X< -1

1+ 2x, x<-1 Xe X, x' !
54, f(x)=1x, -1<x <1, 55 (X)) =<32 <taw<] 56. f(x)=4{-x, -1<x<1

-2-, X1, 2x, x21, g Xx>1.

% X

[2-x%, x<0, x2+1, x<0 T—% e
57. f(x)={-x+2 0<x<2 58. f(x)={1-2x, O<x<2 59. f(x)={2x, 1<x<2

]xr ¥>2 X-2, x>2 8-x% x>2

x+1  x<-1
60. f(x)=4x*-1 -1<x<2
2% X>2.

CamocTosTenbHas paboTa CTYAEHTA COCTOUT B BBINOMHEHHH 3a/laHUi THIIOBOTO pacuyera, oOPMIIEMOro
OTAC/ILHLIM OTHETOM M 3allMIIAEMOro CTyAeHTOM. MeToanueckue yKazaHus M 3a0aHust MOMKHO HalTH 110
cebuike: http:/fe.lib.visu.ru/bitstream/123456789/65 70/1/00707.pdf.

DOH/L OLEHOUHBIX CPeaCTB Ans NPOBENCHNA aTTECTALMK YPOBHS CHOPMUPOBAHHOCTH KOMMETEHLIMI]
00YHAIOWINXCA N0 JAUCUMIITHHE O(OPMIIAETCS OTACNLHBIM 10KYMEHTOM.

% YYEBHO-METOAUYECKOE U WH®OPMALIMOHHOE OBECIIEYEHHUE AACHUTTIIHHBI

7.1. Kuurootecneuennoern

| Hanmenosanie NMTEPATYPLI: ABTOp, Ha3BaHHe, llon KHHUITOOBECTIEUEHHOCThL ]
BHJ/L W31aHHA, U3NATENLCTBO M3aHHA =
Kosnuecrso sxzemnnspos Hanuune 8 snexrpounoii
u3naHui B ubnuoreke Bal'y s Gubnioreke Bnl'y
coorsercTBimn ¢ DIFOC BO
1 2 3 -
OcHosHas nurepatypa
I. Kparkuii kypc Boiciueii matemaThrn 2018 htp://www.studentlibrary.ru/bo
[SnexTponnbiii pecype] / Banann K.B. - M. : ok/ISBN9785394021039.html
Hamkos u K. - 512 ¢, - ISBN 978-5-394-
02103-9,
2. Beiciuas MaTemMaTHka B BOMPOCax H OTBETAX 2016 hup//www.studentlibrary.ru/bo
[DnexTponusiii pecype] : yue6.nocobue / J1.B. ok/ISBN9785392143726.html
Kpiukos, noa pea. B.A. Unbuna., - M, : |




| Tpocniext - 176 ¢, - ISBN 978-3-392-14372.¢. [

| ]

[ 3. Buicwas matematnka. Pykooactso k
peuennio 3anay. T. | [DnekrponHblii pecypc] /
Jlynry K.H., Makapos E.B - M., :
GHU3MATIIUT - 216 c. - ISBN 978-5-922]-
1500-1.

2018

http:/iwww studentlibrary. ru/b
00k/ISBN97859221 15001 .htm!

Honoauutensuan AUTEpaTYpa

fT Briciias matemaruka. Pykosoactso k
peterino samau. Y. 2. [Inextponnbiit pecype]
/lynry K. H., Makapos E. B. - M., :
OUIMATIINT - 384 c. - ISBN 978-5-9221 -
0756-3.

2018

hitp://www.studentlibrary.ru/bo
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2. Beicwas  maremaruka [Dnexrponsiii 2016 [hlIp:.ﬁ’\«'ww,sludentIibrairum!bo
pecype] / C.H. [opodees. - M. : Mup u ok/ISBN9785946666220. htnl
obpazosane, - 592 c: up - (IMonnbiii

} KOHCHERT nekumit). - ISBN 978-5-94666-622-
0.

‘| 3. Buicwas  marematika, Kparknii Kypc 2018 htp://www.studentlibrary.ru/bo

[Dnekrponubiii  pecype]: yueb.nocobue /

Jlakepuuk A.P. - M. : Jloroc,- 528 c. - (Hosas
‘ yimsepenTerckas 6ubnnoreka). - ISBN 978-5-
| 98704-523.7.

ok/ISBN97839870435237. huml

7.2. [lepnoanveckue u3nanus
M3secTns By3os. Maremaruka

Ll by —

Yenexu marematnueckux Hayk.
7.3. Unrepuer-pecypceni

MatemaTnyeckoe MoJennpoBaHme.
Jnddeperunansueie ypastenmus.

OBpasoBarenbHblii MaTemaTHueckuii caift - http://www.exponenta.ru/
Maremaruueckas sHumKknOneaus - hitp://allmath.com/

bl [ —

OBpasosarenbbie pecypeb — window.edu.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCUUILINHBI
Jins peanusaunu ganHod AncUMIIMHBL UMeroTes CNCUNATILHBIC MOMELUEHMS JI15 IPOBENCHHUS 3aHATHI
JICKIMOHHOTO W 1pakTHYeckoro Tuna. [lpakTuueckue paboThl npoBoASTCH B nabopaTopun  UMCACHHBIX

MeTO0B (405-3).

[Tepeyens uenonbsyemoro nuien3nonHoro NporpaMmMHoro obecrneyeHus:

Microsoft Excel
Maple
MATLAB

bl D —



Pabouyto nporpammy cocrasun: /ﬁ’/_w
A(h-M.H., popeccop Manadeesa A.A.
), (mnucy)
Peuensenr (npeacrasurens paboToaarens): .&L' F, 7
3am. ampekropa no pa3sutuio OO0 «Bananc» Koxun A. B. / L&
(moanucs)

[Tporpamma pacemotpena u 0Jl00peHa Ha 3aceaHuK Kadeapst DAuII P
[Mporokon Ne 7t ot 6.0 dC/F rona P \/ (
3asenyiowwmii kadeapoii: K.h.-M.H., J0UEHT Bypxos B. ]I. : =

(moanwucse)
’abouasi nporpamma paccMOTpeHa M 0100peHa Ha 3acefaHuy yueGHO-MeTonueckoil KOMHCCHU HarpasJieHus
38.05.01 «DkoHOMUUECKas BE30MACHOCTEY.

lpotokon Ne /" o1 2607 A€ ropa y 4

Ipencenarens KoMueeuu: a.5.H., npoeccop I1.H. 3axapos

(noanuce)



JINCT NMEPEYTBEPKIEHUSI
PABOYEM ITPOI'PAMMBI JUCIIUILTHBI

Pabouas mporpamma omo6pena va  2020/2021 | y4eOHBII roj

IIpotoxon 3acenanus xadenper No A or(/ (%5 'roma
3asemyrommit kadenpoit Cﬁw cief,
Pabouas mporpamma omo6pena na  2021/2022 y4eOHBIH roj

ITpoTokomn 3acenanus Kadeaper Noe 7 OT 30 0% . 1J4PTOHA

3aBeayroimuii Kadempoii 5

— _‘,.,,‘_":.,,7

Pabouas nporpamma ono6pena ma  2022/2023 y4eOHBIi roj
IIporoxon 3acenanus Kaenpet No 720 ot sy py 22 rona

3aBenyromuit kaheapoit o AP 4
Fa w

-y



JUCT PETUCTPALIMU U3MEHEHUIT
B pabouyio nporpamMmy auCLHNINHbI
MATEMATHUKA
00pa3oBaTeLHOI NporpaMmei HanpasJjeHus noarorosku 38.05.01 «DxoHoMuueckas 6e3zonacHocTby,
crieuHanusanns: « JKOHOMHMKO-NpaBoBOe obecrneyeH e IKOHOMHMUECKOI Ge3onacHoCTHY (creumanuter)

Homep Brecenbl namenenns s uact/pazens HUcnonuurens OcHoBanue i
H3MEHEeH s paboueit nporpammbl OHUO (Homep u 1aTa nporokoJia
3acejaHuns kadeaps)

3a. kadeapolii /
(Moanies) (DPHO)
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