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1.

Llenbto ocBoenms amcumnnunbl «MaTemarikay

IEJU OCBOEHUS JTUCHUILJIMHBI

JIOFTHYECKOro MbILJIEHHKS; MMPaKTHYECKUX HABLIKOB HCIOJIL30BaHUS MaTeMaTHUYECCKUX METO0B M (l)OpM}’J’I,
TAKIKE O03HAKOMJIEHHE C OCHOBaMM TEOPETHYECKUX 3HAaHMUH Mo KNACCHYECKHM pasaenamM MaTeMaTHKH
MoAroToBka B obnacrtu MOCTPOEHHSA U UCIOJL30BaAHKS Pa3JIMYHBIX MATEMATHUYECKHX MoOJeei.

3anavyu:

- NOJIY4YE€HHUE OCHOBHOIO MPEACTABJIEHHA O MATEMATHUYECKHX METoAax /s pelueHus 3aaay H3MEPEHHUSA
IKOHOMHMKE, B YACTHOCTH, C MUCMNOJIb30BAHUEM COBPEMEHHbIX HH[DOPM&L[HOH]-H)IX TEXHOJIOTHI;
- OCBOCHHE COBPEMEHHbLIX METO/I0B H MaTeMaTH4eCcKoro HHCTPpYMEHTapHs pPELIEHHs 3a1a4 B JKOHOMHMKeE.

2.

MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Jlncunnauuna «Matemaruka» oTHOCHTCS K 6a30BOH yacTH yueOHOro niana.

[TpepexkBuzuThI

JAUCLMHTIIHHEI;

JHCLHHMTHHA

onupaercs Ha 3HaHHe MPEaMETOB

00pa3oBatesbHOI NPOrpaMMbl cpeHero (nonxoro) obiiero oGpa3oBanms: MaTemMaTuKa.

3.

[nannupyemble pesynbraTbl 06yueHUs MO AUCLMIIMHE, COOTHECEHHBIE ¢ MAAHMU

ocsoenus OIM0TI1

IIJIAHUPYEMBIE PE3YJIbTATHI OBYUEHMUSI 110 AUCHUIIJINHE

SBJIACTCA (DOPMMPOBAHME Yy CTYNEHTOB HABLIKOB

a
1

B

OCHOBHOI

pyeMbIMK pe3ynbTaTamu

Visouktis [nanupyemble pe3ynbrarhl 06yueHus Mo ]
‘ Ko (hopmupyeMbix KoMneTeHuui OCBOEHHS ARCIHILIABE, X&paKTepHByFE)U.lHe N
‘ (hopmupoBaHus KomMneTeHLMiT (MoKa3aTeH
| KoMnersAlan OCBOEHHSI KOMIIETEHLIMH)
| OIK-2. CriocobHoCTS OCYLLECTBNATh Hactuunoe | 3HaThL KONMUECTBEHHBIE M KAYECTBEHHBIE METOMbI
cOOop. aHasns i 00paboTKy AaHHBIX, aHallu3a npu NpUHATHU YNIpaBJIeHYECKHX PeLICHMUII,
| HCOOXOAMMBIX U1 peLueHus Ymern NPUMEHSTE KOJIMYECTBEHHbIE "
NPOGECCHOHANLHBIX 381AY. Ka4ECTBEHHBIC METO/bl aHAIM3a [PH [PUHATHY
‘ MapKeTHHIOBbIX YNPaBIEHYECKUX PELLEHHII.
Baagers wuHcTpymenTamu  konuuecTBeHHOTO M
} KauyecTBEHHOrO aHanu3a s NPHHSTHS
YNpPaBAC€HYECKMX  peWeHuit M nocTpoeHus
| 3KOHOMHYECKHX U (PMHAHCOBLIX MOJEEil.
| OIIK-3. Crioco6HocT BbIOpaTh HactiuHoe | 3HATH KONMUECTBEHHBIE M KAYECTBEHHLIC METOb

‘ HHCTPYMEHTa/lbHbIE CPeaCTBa s
00pabOTKH IKOHOMHYECKUX AAHHBIX

‘ B COOTBETCTBHH C MOCTAB/IEHHO
3aja4ei. npoaHann3npoBaTh

| PE3YJIbTaThl pacyeTOB H 06OCHOBATH
1101y Y€ HHbIC BbIBO/IbI.

AHATH3a NpH NPHHATHH YNIPABJIEHYECKUX PELLIEHMI.
Ymers
KaYECTBEHHBLIE METO/1bI

PUMEHSTh KOJINYECTBEHHbIE "
aHanusa npu  MpUHATHM

MapKETHHIOBLIX YIPaBIeHYECKUX peLleHHi.

Biagers uHcTpymenTamu  konMuecTBeHHOro i
Ka4eCcTBEHHOro aHain3a ans MPUHATUS
YNPaBJICHUYECKUX  pelleHnit M nocTpoeHus

DKOHOMMYECKHX U (DMHAHCOBBIX MOJENeil.




4. OBBEM U CTPYKTYPA JUCHUIIJIUHBI

TpynoemkocTs AMcLMNIMHBI cocTaBiseT 8 3aueTHBIX ennHuL, 288 yaca.

Buasl yueGHoii paGorbl, ]
BK/IIOYas
CaMOCTOATESIbHY IO
paoty cTyneHTOB
8 H TPYI0EMKOCTh i
=3 pya OGLCM;\-"‘-I-GGIIOH s
O (B uacax) patoTw N
B ﬂz# = = T FERYLIETO KOHTPOJIS
No Haumenosanue Tem w/unm 2 3] = = P ' VCNEBAEMOCTH.
= Q E =} MHTEPAKTHBHBIX ’ -
n/n pasnenoB/TeM AMCUMMAMHbI 5 = z e ST (hopma npomexkyTouHoii
o g a . i arTecralumn
= = 5 0 (8 uyacax / %)
o = 2 = %) (no cemecmpan)
= g £ | = -
o 5 = @]
= = e
= 7]
El S
g | 8
==
| AHanuTHuyeckas reomer H
: o RNEE 1] 14 | 8| 8 24 | 8/50%
nnHeliHas anreGpa
2 Buenenue B ananus | 5-6 4 4 12 4/50% Peiituur-kontpons |
3 | Aidepenunnnstoe uosncnenue 1 {710 | 8 | 8 24 | 4/50% | Peitrunr-koutposs 2
| (yHKkunii oo nepemenHoi
4 | lNpumenenue andepenunansroro
HCHHCIIEHHA 18 HCCe0BaHHA 1| 11-12 8 8 12 8/50%
(yHKUHIT M nOCTPOEHUS rpaduKos
5 HeonpeseneHustii unterpan I | 13-18 8 8 36 8/ 50% PeiiTHHr-KOHTpOML 3
Beero 3a 1 cemecrp: 36 36 108 36/ 50% 3auer
6 | Onpenenennuiii HHTErpa 2 1-4 8 8 2 8/50%
7 DYHKLNN HECKOILKHX NEPEMEHHbIX 2 5-6 4 4 | 4/ 50% Peiitunr-xkonTpons |
8 | Panwl 2 | 7-10 8 8 2 8/50% Pefituur-konrponn 2
9 OGbIkHOBEHHbIE
andeperunanbHele M pasHOCTHBIE 2 1 11-18 | 16 16 4 16/ 50% PeitTuHr-konTpons 3
VPaBHEHHH
Beero 3a 2 cemectp: 36 36 9 36/ 50% r3amen (27) |
[ Hroro no ancunnanmne 72 72 117 72/ 50% 3auer, Dzamen {ZTTI

Conepxanue 1eKUHOHHBIX 3AHATHIT 10 AHCHMITHHE
1 CEMECTP

Paszoen 1. JJIEMEHTBI JUHEWHOM AJITEBPBI U AHAJIMTUYECKOIA F’EOMETPHUH

I.1. [pamoyronbHas v adunHas cuctems KoopaHHat. MeToa KoopaHHaT.

1.2, KomnnekcHble yucna, neicTBus ¢ HUMM, M306paxkenue KOMMIEKCHBIX YHCEN Ha MIOCKOCTH. Moy b
H apryMeHT KOMIUIEKCHOrO YHca.

Anrebpanyeckas M TpUroHoMeTpuueckas (opmbl 3anucKH KoMMIEKCHOrO uMcna. ®opmyna Diinepa.
llokasarenbHas (opma 3anucu KOMIIEKCHOro Yncna. Kophu u3 kommniekcHbix uncen,

I.3. Bektopsl. Jluneittsie Onepaunu Haa BekTopamu. Hanpapnsioline KOCHMHYCHI M ulMHa BEKTOpA.

YC0BME KOMIMHEAPHOCTH ABYX BEKTOPOB.

I.4. Ckansproe npousseneHue BCKTOpOB M €ro cBoicTsa. Jlnuna BekTopa M yron MeXay AByms
BCKTOPAMH. YC/I0BHE OPTOrOHANBLHOCTH ABYX BEKTOPOB.

I.5. Cucrema BekTopoB. Paznoxenue BCKTOpa Mo cucreme BekTopoB. Jluueiinas saBucumocth w
HC3aBHCUMOCTDb, Oa3UChl U PaHT CUCTEMbI BEKTOPOB. [IpocTpancTso R” . OproroHansHOCTS.

1.6. Marpuubl. JleiictBus ¢ matpuuamu. O6parnas marpuua. Panr MaTpHULLbI.

I.7. Onpenenurenu. CeoiicTpa onpenenurenei. Anrebpanyeckue A0NONHEHUS W MHHOpbI. Beluncnenne
ONPEACIINTEIS pa3/lOKEHHEM 0 CTPOKE (cTonbuy).



I.8. Cucrembl nuHelHbIX ypaBHeHnil. MeTon ["aycca. Teopema Kpowuekepa-Kanenm. Dopmyibl
Kpamepa.

1.9. Onnopoanble cucTeMbl IMHEHHBIX ypaBHEHHil. QyHaameHTaNbHAS CHCTEMA PeLUeHH .

1.10. Obuiee pelienne cuCTeMbl THHENRHBIX YPaBHEHHI B BEKTOPHOI (hopme.

I.11 YpaBuenne nuuuii nnockoctu. Pasinuubie opmbl ypaBHeHus npamoii Ha nockocT. Yron MEILY
NpsAMbIMK. PaccTosnne oT ToukM 10 NpsAMOi.

I.12 Kpusble BTOpOro nopsiaka: OKpy»KHOCTb, sjmne, runepbosia, napabona, MUX reomeTrpuyeckue
CBOWCTBA M YpaBHEHMUS.

I.13. YpaBHenus nnockoct u npsmod B NpAMOYroNbHOW CUCTEME  KOOPAMHAT. Y CAOBMUS
HAPANEILHOCTH W NMEPNEHANKYIAPHOCTH. YIIbl MEXKILY ABYMS MIOCKOCTAMM, MEKIY ABYMS MPAMBIMU, MEIKAY
npaMoit u ninockocTwio. [MpaMbie u nockocTu B addrnHOM [pOCTpaHCTBE.

|.14. TTosepxHocTH BTOpOro nopska. ["eomeTpuueckue cBOHCTBA ITHX MOBEPXHOCTEMN, HCCIEN0BAHME X
(popmbl MeTOIOM CeUeHMmil.

|.15. EBkannoso npocrpanctso. Hepasenctso Kowm-ByuskoBckoro. Oproronanbheiii 6asuc. [Tpouecc
OpToroHanusaunu. Paznoxexue BEKTOpa 10 OPTOroHanbHOMY Gasicy.

1.16. CobcTBeHHble 3HAYEHHS M COOGCTBEHHbIE BEKTOPLI MaTpull M WX cBoiicTBa. Teopema o Ga3zuce
fpocTpancTsa K" u3 coGCTBEHHBIX BEKTOPOB MaTpuiibl, COBCTBEHHbIC BEKTOPbl CUMMETPHUECKOH MaTpPHLIbI.

I.17. Ksanparuunsie dgopmer R" . TNousitne kanonuueckuii 6asuc. Ycinosme SIKoGu. [TonoxurensHo w
OTPHUATENLHO OnpeaieNieHHble KBaapaTHuHbie hopmbl. Kpurepuii Cuabsectpa.

Pasoen 2. BBEJEHUE B MATEMATUYECKHUIN AHAJIN3

2.1 MHoxectsa. Onepaunn Haja MHoXecTBamK. UNCI0BbIE MHONKECTBA. ['pann muoxecTB. MHoxecTBa B
R". Bbinykable MHOXECTBA W MX cBoicTBa. COOTBETCTBHE MHOKECTB. CUeTHble M HECHETHbIE MHOYKECTBA.
Ornotwenns. OTHOLIEHMS TOXKAECTBA H YOPSI04EHHOCTH.

2.2, Oynkuns. DyHKUHOHANLHOE OTHOweHue. CoorsercTBue. CrocoObi 3agaHusa.  OcHOBHble
dlIeMeHTapHble (DYHKLMH, X CBOWCTBA U rpad UK.

2.3. YucnoBbie mocnenoBaTe/lbHOCTH. [lpenen umcnoBoii nocsenoBatensHocTH. Beckoneuno manbie i
OeckoHeuHOo Gosiblume BesinduHbl. CBOHCTBA CXOAALLMXCS NMOCIEA0BATENbHOCTE!.

2.4. AnreOpanueckne KOMIMO3HLUMH YMCTOBLIX MOCHEAOBATENLHOCTEN M MX npeaensl. Komnosuunu ¢
HeonpeaeneHHocTbio. pusHaku cyluecTBoBaHus npejsesa MOHOTOHHON OrpaHHYEHHON MOCAEI0BATENLHOCTH.
llepsbiii u BTOpOI 3aMeuarensHbie npeaensl. Jlemma Kanropa. Teopema Bonbiiano-Beiiepwrrpacca. INpusnak
bosbuano-Kouu.

2.5. MoHotoHHble GyHkuuu. Komnosuuus u cyneprnosuumst (pynkumid. [penen dynkumu B TOUKe.
[penen pyHkumn B GeckoHeUHOCTH. [lpenensl MOHOTOHHBIX ()yHKLMIA. HenpepbiBHocTs (yHkumit B TOUKE.
HenpepbiBHOCTL 0OCHOBHBIX d1eMEHTapHbIX (yHKUMI. THIIbI paspbiBoB.

2.6. CpasHenne GeckoHeYHO MasibiX BYHKLHIA.

2.7. CaoiicTsa (yHKUMiA, HENpepbIBHbIX Ha OTPE3KE: OrpaHM4EHHOCTD, CyLIECTBOBAHWE HAUDOJIbILIEro M
HAHMEHBLLICTO 3HA4YEHUH, CYLIECTBOBAHME NPOMEXKYTOUHBIX 3HAYEHHMIT.

Pasoea 3. THOG®EPEHIHUAJIBHOE NCYNUCJIEHUE ®YHKIUI OJHOM MEPEMEHHOI

3.1. Tlpoussoanas (yHKUMH, ee FEOMETPUUECKUI CMbBICIT M CMBIC] B MPUKAAAHBLIX 3a1a4ax (CKOpOCTD,
IJI0THOCTh). DNACTUUHOCTb PYHKLMK,

3.2, TlpaBuia HaxOXAEHWS TPOW3BOLHOM. [Tpoussoanas cnoxHoii u  obBparHoii GyHKLIH,
JnddepenimpoBanne GpyHkumit, 3a1aHHBIX HEABHO 1 napaMeTpUYEeCcKH.

3.3. Tonsrne dyukumn, anddepenumnpyemoii B Touke. Anddepenumnan dpyukumm u ero reomerpusicckuii
CMblCII.

3.4. [Nponssoauble u anddepentians Buicmx MOpPS/IKOB.

3.5. Teopembl Mepma, Pons, Jlarpamnxka, Ko, nx npumenenue. [1pasuno Jlonurans.

3.6. Muorousnien u gopmyna Teiinopa. lNpencrasnenue dyrkuumii exp(x), sin(x), cos(x), In(1+x), (1+x)° no
(opmyne Teiinopa.



Pazoen 4. MIPUMEHEHUE JAUPPEPEHIIAAJIBHOIO UCUUCJIEHU S AJISI UCCIEAOBAHMSSI

®YHKIUN U IOCTPOEHHUS UX 'PAOPUKOB

4.1. Ycnosus MOHOTOHHOCTH (yHKLMM. OKCTpeMYMbI (yHKLMH, Heo6XoauMoe ycnosue. JloctaToumble

yenosus. OTbickanue HaHGOBILErO U HAMMEHBLLETO 3HAYEH M (pyHKunm, anddeperumpyemoii Ha OTpes3Ke.

4.2. UccnenoBanme BoinyknocTi (pynxumn. Touku neperu6a.

4.3. AcumnToTsl rpadmka (GyHKLMM.

4.4. Obuwas cxema uceien0Banna GyHKLUUM 1 MOCTPOEHUs ee rpaduka.

4.5. YpaBHeHue KacaTenbHOM 1 HOPMAaJIM K MJIOCKON KPUBOH B 1aHHOI1 TOuKe.

Pazoen 5. HEOITPEJAEJEHHBIN UHTETPAJI
3.1. Iepsoobpasnas dyrkums. Heonpeaenenubiii MHTerpai u ero cowcraa. Tabauua unrerpanos,
5.2. Meroabl uHTErpUpOBaHHMs. 3ameHa NEPEMEHHON, WHTErpUPOBAHME [0 YACTAM. UuTerpuposanue
PALMOHANLHBIX  BbIDAKEHWH, TPUrOHOMETPHYECKUX (hyHKLMII, HEKOTOPbIX WPPaLMOHANILHBIX  (DYHKLMI.
[Mousitie o Hebepyuumxes unTerpanax.

2 CEMECTP

Pasoen 6. ONIPEAEJEHHBIN MHTETPAT

6.1. 3apauu, nNpUBOAALIME K NOHATHIO ONPEAENCHHOIO uurerpana. OnpenenenHelil uHTErpan, ero
FEOMETPUYECKUIT CMbICT U CBOMCTBA.

6.2. ®opmyna Hetotona-Jleitbruua. ee NPUMEHEHHE JUISl BLIYNCIICHUA OMPE/IeNIeHHBIX MHTErPaIoB,

6.3. 3ameHa repeMeHHOH B onpeeseHHOM WHTErpae, MHTErpupoBaHHE MO YACTAM.

6.4. [punoxkeHus onpeaeneHHbix MHTErpasos.

6.5. Hecobersennbie uuTerpansl. MuTerpriposanme HEOrpaHUYEHHbIX (yHKUMI M 1o GeckoneuHomy
NpOMEIKYTKY. HecoOCTBeHHbIE HHTErpaibl OT MOMOKHTENbHBIX (yHxuuit. [pusHaku cpasrenus.

6.6. JlBoiiHoit u TpOiiHON WHTerpabl, UX CBOHCTBA, BbluncieHHe KPaTHbIX MHTErpajioB MOBTOPHBIM
HHTErPHPOBAHUEM.

Pazoen 7. ®YHKIIUU HECKOJBKHUX NEPEMEHHBIX

7.1. DyHKUMHK HECKOMBLKUX nepemMeHHbIX. O6aacTb onpeaenenus. [penen GpyHkunn. HenpepbiHocTs.

7.2. Hactuele npoussoanble. [Nonubiil AudepeHuMan, ero reoMeTPUUECKUIt CMBIC/, CBA3b C YACTHBIMM
ITPOH3BOAHBIMH, PUMEHEHHE B NPUOIMIKEHHBIX BBIYMCIEHUSAX.

7.3. YacTHble NpPOM3BOAHBIC W  MOJIHBIE anddepeHumansl  BbICIIMX nopsakos. HesaBucumocTs
CMELIAHHDBIX MPOM3BOAHBIX OT Nopsaka AuddepeHLrpoBaHHs.

7.5. DKcTpeMyMbl  (DYHKUMHM  HECKOJBLKHX nepemenHbiX.  Heobxoaumoe ycnosue skcrTpemyma.
Handonbiuee n HaumeHbLIee 3HAYEHMS (GyHKUMM B OrpaHUYeHHOI] 3aMKHYTOM 00n1acTH.

7.6. YenosHelii akeTpemym. Metox muoxkuTeneit Jlarpawxka. Tlpumepbl npumenenmii npu roucke
ONTHMAIbHBIX PelIeHHH.

Pazoen 8. PSIABI

8.1. TloHaTHE 4YMCIOBOrO psla M €ro CXOAMMOCTH. Kputepuit Kowm cxonumocty uuciosoro psiaa.
HeoOxoamumoe yenosue exonumocth. CaoiicTsa CXOOALLMXCS PSASOB.

8.2. lpu3Haku cXOAMMOCTH pAJOB: OBLLMiL [IPU3HAK, TMpH3HAK CpaBHeHus, npusHak Kowm, npusuak
JlanamGepa, unrerpanbuplii npusnak Ko,

8.3. TlonsTne 3HakonepemeHHOro psna, abCOMOTHO CXOAALLErocs Psja, YCIOBHO CXOASIIErocs psna.
Teopema Tupuxne. Teopema Pumana.

8.4. TlonsTue 3nakouepeyiolerocs psana. [Npusnak Jleii6uuua.

8.5. Tloustne ¢yHKUHOHANLHOIO psaa. Obnacte CXOOMMOCTH. Kpurepuin  Kown paBHOMEpHOI
cxoaumocTH. [pusnak Beitepurpacca.

8.6. CpoiicTBa paBHOMEPHO CXOAALIMXCS pAa0B.

8.7. Crenennsie paasl. Teopema AGens. Paguyc exommumocTn 1 crnoco6sl ero onpexenenus. CBoicTBa
CTEMEHHbLIX PAIOB.



8.8. Mnrerpuposanue u AnpepeHupoBaHIe CTENeHHBIX PA/I0B.
8.9. Psiapr Teiinopa u Maknopena. [Tpumenenye psiaoB k NPUBAMIKEHHBIM BbIYHCICHHSIM.

Pazoen 9. OGBIKHOBEHHBIE JU®OEPEHIUAJILHBIE U PASHOCTHBIE YPABHEHUSI

9.1. Jlnddeperumnansbie ypasHeHus nepBoro nopsjka. OCHOBHBIC MOHATUA: ONpe/esieHHe, pelleHue,
odliee peuienue, yactHoe pelieHue An(PepeHUHaTbHOro ypaBHeHus nepsoro nopsaka. Teopema Kown o
CYWECTBOBAHMM M CAMHCTBEHHOCTH peluenns (Ges nokasatenbctsa). MurerpaibHas kKpuBasi. HauanbHoie
yenosus. 3anaua Koum. OcoBble Touku. [eomerpuueckuii cMpic YPaBHEHHS MEpBOro nopsaaka. DaeMeHTbl
KauecTBEHHOro aHanu3a,

9.2. Jlnpdeperunansheie ypapHerus MepBOro nopsiaka. Buisl ypaBHeHnii u MeToabl peruenwus.
YpaBHeHHs ¢ pa3ieNsiowmuMmcs nepeMeHHbIMu. Hernontble ypasHeHus. JInneiinbie ypaBHeHus, oqHOpoaHbIE H
HEO/IHOPOAHbIE,

9.3. Jlnddepenunansuvie ypashenus BTOporo nopsaka. OcHoBHble noustus. Teopema Kowm o
CYWECTBOBAHUM M CAMHCTBEHHOCTH pewieHus (6e3 gokasatesnbeTsa). 3agaua Koy, YpasHeHus, nonyckaloiime
MOHHWIKEHHE NOpsAaKA.

9.4. uddepenunanshble ypaBHeHuUs BTOpOro nopsaka. JlunelHble ypaBHEHMsi, OAHOPOAHBIE M
HEOIHOPOIHBIE.

9.5. Jlnneitnble anddepenunansubie ypasHeHus BTOPOro nopsaakKa ¢ nocTOSHHbIMU KO PHLIMEHTAMMN.
Kpaesas 3anaua.

9.6. Jlupeperunansubie ypaBHEeHMS BBICIIMX nopsajkos. CucTema ypaBHeHMiT MEPBOIro mnopsika.
Hopwmansuas ¢dopma. Teopema Kowm. 3agaua Koww u Kpaesas 3ajava i YpaBHEHHS 71-r0 MOpsiKa.
Jluneiineie ypaBHenus n-ro nopsaka. Jinteiitoie YPaBHCHHs 1-r0 NOPAAKA C MOCTOAHHLIMU KO3 HLIMEHTAMH.

9.7. Jlnneiinbie 0OLIKHOBEHHBIE Pa3sHOCTHbIE ypaBHeHus. OcHoBHble MoHATHA. CETKM W CETOYHbIE
(bynkumnn. OnHopoHble U HeOAHOpOAHBIE ypaBHeHus. CBoiicTBa peLLeHHA.

9.8. Pewienne nUHERHBIX OOBIKHOBEHHBIX PasHOCTHLIX YpPaBHEHHH C MOCTOAHHLIMK KO (ULHEHTAMMN.
[pivepbl. CreTembl IMHEIHBIX PA3HOCTHBIX YpaBHEHH] MepBOro rnops/ika.

Coaepxanne npakTHYECKHX 3aHATHIT 10 AHCUHIHIE
1 CEMECTP

PASJEJT 1. 3JIEMEHTBI JUHEHHOM AJITEBPBI U AHAJIMTUYECKO# TrEOMETPU.

Pewenue 3anau no remam.

Tema 1.1. KomnnekcHble umcna, neHCTBUS ¢ HUMMH. M3obpakenne KOMNAEKCHBIX YMCEN HA MIOCKOCTH.
Mo/lylb M apryMeHT KOMMIEKCHOTO YMcia. Anrebpanueckas W TPUrOHOMETpUYECKas (opmbl  3anucu
KOMIIIEKCHOrO uncna. @opmyna Diinepa. [lokasatenbHas (opma 3anuck KOMIMIEKCHOTO YMCIA. Kopuu u3
KOMINICKCHBIX uncen. Bekropbl. JInHelHbie onepaunn Han BekTopamu. CkansipHoe npou3sBeeHHe BEKTOPOB H
ero cpoiicTsa. [lnnna BekTopa v yron mexay aByma Bektopamu. 1.5. Cucrema BeKTOpOB. Paznoxenue Bekropa
110 CHCTEME BEKTOPOB.

Tema 1.2, Matpuupr. [Jleficteus ¢ marpuuamu. OGpatrnas matpuua. Paur matpuusl.  Onpenenureny.
CpoiicTBa  onpeaennteneii. Allredpanyeckue  JOMONHEHUS M MUHOPBL. Bbiunchenue onpeaenuTens
pasfiomenneM no crpoke (cronbuy). CucteMbl NTMHENHBIX ypaBHeHuii. MeTtoj [Maycca. Teopema Kpouekepa-
Kanennu. ®opmynsi Kpamepa.

Tema 1.3. OnHopoaHble cucTeMbl TUHENHBIX ypaBhehuii. OyHaamenTansHas cuctema petuennii. OBiee
PCLICHME CHCTEMbI NTHHEHHBIX ypaBHEHUI B BEKTOPHOI1 opme. YpaBHeHHe JIMHUI nockocTH. Pasinunbie
(hopMmbI ypaBHEeHUA NPAMOIL Ha MIOCKOCTH, Yo MEXNIY NPAMBIMH. PaccTosiHue OT TOMKK 10 NpsAMOii.

Tema 1.4. Kpussie BToporo nopsiaka: OKPYJHOCTb, 31aunc, runepbona, napabona, MX reoMeTpuueckue
CBOMCTBA W ypaBHEHMs. YpaBHEHHS TIOCKOCTH NpAMOM B NPsMOYTOJILHON cHCTEME KOOpAMHAT. Y CiloBHs
HapAINICILHOCTH W NEPNEHAMKYIAPHOCTH. YTIbl MEXY ABYMS M10CKOCTSMM, MEIKIY ABYMS NPAMbBIMHU, MEKLY
NPAMON M NMIOCKOCTLIO. [psAMbIE M MIOCKOCTH B apuHHOM npocTpaHcTae. [Tosepxnoctu BTOpOro nopska.
I"'eomerpuyeckme croiicTa 3TUX MOBEPXHOCTEH, HccieioBaHNe UX (POPMbI METOOM CeueH Uil



PA3JEJT 2. BBEIEHUE B MATEMATHUYECKHIT AHAJIUS.

Pewenue 3aaay no temam.

Tema 2.1. DyHkuna. DyHKLUHOHATLHOE OTHOLUEHUE. Coorserctaue. Criocobbl 3aganmns. OCHOBHBIC
dAIeMEHTapHBIC (DYHKLIMK, UX CBOHCTBA U rpaduki. UNCNOBBIE  MOCTEA0BATENBHOCTH. [lpeaen  uncnosoii
MOC/IC/10BATeILHOCTH.  beckoHeyHo Manbie u GeckoHeuHo Gonbmve Bennunubl. CsoiicTsa CXOAALLIMXCS
1MoC/Ie10BaTeNbHOCTEN. Anrebpanyeckue KOMIMO3MLMM YUCTOBLIX MOC/IEA0BATENLHOCTEN H 1X npeserns.
Komnosuunn ¢ neonpesenertoctsio. [Mpustaku CYLUECTBOBAHWSA Mpejena MOHOTOHHOM OrpaHMueHHOI
nocienosaresibHocTH. [lepBblii M BTOpOit 3amevaresbHble npenesnsl. Jlemma Kanropa. Teopema bossuano-
Beilepwrpacca. [Mpusnak Bonsuano-Kowm,

Tema 2.2. Tpeanen ¢GyHxkuuu B TOuKe. [Tpenen dyukunu B GeckoHeuHoCTH. [Tpenensl MOHOTOHHBIX
GyHK1Mi, HenpepsiBHocTh Qynkumii B Touke. HenpepbIBHOCTL OCHOBHBIX dNeMeHTapHbIX GyHKunit. Tunbl
pa3pbIBOB. CBoiicTBa  dyHKUMii, HenpepbiBHBIX  Ha OTpEe3Ke: OrpaHHYEHHOCTb, CYLIECTBOBAHHUE
HAMOOIILILIEro M HAMMEHBLUETO 3HAUYEHHIA, CYLIECTBOBAHHE MPOMEIKYTOUYHbBIX 3HAUEHHIA.

PA3JEIT 3. TA®OEPEHIUAJNBHOE UICUUCJIEHUE ®YHKIUUNA OJTHOM NEPEMEHHOIA.

Pewenue 3anau no Temam.

Tema 3.1. Ipoussognas QyHkumu, ee FEOMETPUYECKMIA CMBIC M CMBIC] B MPUKIAAHBIX 3a7ayax
(CKOpPOCTH, MIOTHOCTL). DnacTnuHoCTs GyHkuMK. [TpaBuia HaxoskaEHMs MPOU3BOAHOM.

Tema 3.2. TpousBoanas crnoxHoi w obpatHoit dynkunu. Judpdeperunpopanne GpyHKkuMii, 3a1aHHBIX
HESIBHO M NAapaMeTPHUYECKH,

Tema 3.3. Tloustue QyHkumm, audepeHumpyemoil B Touke. Hnddepenunan Qyukuun u ero
FeomeTprteckni embicn. poussoanbie u anddepeHuransl BLICIIMX MOPSAKOB.

Tema 3.4. Teopembr ®epma, Pons, Jlarpatska, Kowu, nx npumenenue. [pasuno Jlonurans. Muorounen
1 (popmyna Teiinopa. IMpeacrasnenne dyHKLmil exp(x), sin(x), cos(x), In(1+x), (1+x)° no Gopmyne Teitnopa.

PA3JE/T 4. IPUMEHEHUE JUO®OEPEHIMAJIBHOIO HCYUCJIEHU S JJISI HCCIIENOBAHMUSI
®YHKUUI ¥ MOCTPOEHUS UX TPAGUKOB.

Pewenne 3anay no temam.

Tema 4.1. Ycnosus MoHOTOHHOCTH GyHkumn. Dkerpemymbl  QYHKUMH, HEOBXOAMMOE ycnosue.
Jloctarounsie yenosus.

Tema 4.2, Orbickanne HauBOMBLIIETO M HAWMEHBLIUErO 3HAYECHMIT bynkummn, auddepenunpyemoii Ha
oTpeske.

Tema 4.4, Mcenenosanue Bbinyknoctu dyHKUMH.

Tema 4.5. Touku nepernba. AcHMNTOTHI rpaduka GyHkunu. O6uias cxema ucciea0BaHNs (yHKUMM M
HOCTpoeHMs ee rpapuka. YpaBHeHHe KacaTeNbHON U HOPMAH K MI0CKOI] KPHBO# B 1aHHOM TOYKeE.

PA3Z/EJI 5. HEONIPEAEJEHHBIN UHTEIPAJL.
Pewenne 3ana4 no remam.
Tema 5.1. [NepooGpasuas Gynkums. Heonpeaenenbiii HHTErpai U ero croicTra.
Tema 5.2. Tabanua nnrerpanos.
Tema 5.3. Metoasl nuTerpupoBanus. 3amena MEPEMEHHON, MHTErPUPOBAHHE [10 YACTAM.
Tema 5.4. MuterpupoBanue paumoHaibHbIX BBIDAKEHHH, TPHIOHOMETPHUYECKUX (DYHKLIMIA, HEKOTOPBIX
HppaunoHanbHeIX GyHKUKi. [ToHsTHE O HebepyLunxes MHTerpanax.

2 CEMECTP

PA3JTEJT 6. ONPENEJIEHHBIA UHTEIPAJI
Pewenue 3aaau no temam.
Tema 6.1. 3anaun, npusogsime Kk NOHITHIO ONpEAesieHHoro nuTerpana. OnpeaeneHuslit uHTerpa, ero
FCOMETPUHECKHIA CMBICIT M CBOCTBA.
Tema 6.2. ®opmyna Hetorona-JleiiGHuua, ee npumeHenne ans BuIYMCIEHMUS ONPEACNCHHBIX MHTEIPAIOB,
3ameHa nepemeHHoj B ONpeneieHHOM WHTerpalie, HHTErPUPOBAHHE MO YACTSIM.



Tema 6.3. Tlpunosxenus ONPEACNCHHBIX WHTErpanoB. HecobcTBeHHble WHTErpajibl. HMurerpuposanue
HCOrPAHMYEHHBIX  (DYHKUMH u o OeckoHeYHOMY fpomexyTKy.  HecobGcTBeHHble  uHTerpanbl ot
NONOKNTENbHBIX (DyHKUME, [TpU3Haku cpaBHEeHus.

Tema 6.4, Jlgoiinoii u TPOMHOM MHTErpasbl, UX cBOMCTBA. Bhluncaerme KpaTHBIX MHTErpajloB MOBTOPHbLIM
MHTErpUpOBaHUEM.

PA3ZJEJT 7. ®YHKLIUA HECKOJILKUX INIEPEMEHHBIX
Pewenne 3aaay no remam.

Tema 7.1. DyHKUMH  HecKOMbKUX nepeMeHHbIX.  OOnacTh  onpeseneHus. [penen  dynxumm.
Henpepbisuocts.  YacTHbie npoussoansie. [lonublit auddepenunan, ero FEOMETPUYECKHUIH CMBICH, CBA3bL C
HaCTHbLIMH I'IpOH3BO£leIMH, NMPpHMEHEHHUE B ﬂpHGJ’IH}KEHHb!X BbIYHUCIIEHHS X, LIaCTHI:Ie NMPOH3BOJIHLIE H

nonbie  nudpepenumans Boiclmux nopsakos. HesaBucumocTs CMELUAHHBIX TPOM3BOAHBIX OT MopsiaKa
anddeperumnpopanus.

Tema 7.2. Dkcrpemymsi (GyHKUMH  HECKOMbKUX nepemeHHbIX. Heobxoammoe ycnosue IKCTpPEMyMa.
HanGonbuiee n Hanmenbluee 3Hauenms (DYHKUMH B OrpaHUYEHHON 3aMKHYTOI 06AaCTH. Y C0BHbI
oKeTpemMym. Meton MHoxkuTeneit Jlarpatka. [Tpumepbl MpUMEHeHNIT NpH NOKCKe ONTHMATLHBIX peleHui,

PA3JEJT 8. PSIJIbI

Pewenne 3anay no remam.

Tema 8.1. INousitue yncnosoro pana u ero cxoaumoctu. Kpurepuii Kowm ¢xoauMocTi 4nciosoro psaja.
Heobxoanmoe yenosue cxoaumoctu. CeoiicTsa CXOAAWNXCs pAioB. [lpusnaku cxopumocTi psjos: o6imil
HIPH3HAK, NpH3HaK cpasHenns, npusnak Koww, npusnak JanamGepa, MHTerpanbHblil npusHak Kouw,

Tema 8.2. Tousrue 3HAKOMNEPEMEHHOro psja, abco/iOTHO CXOsLIErocs psaa, yCIOBHO CXOASLIErocs
psaia. Teopema lupuxne. Teopema Pumana. IMousTue 3Hakouepenyiowerocs paaa. [pusnax Jleitbuuia.

Tema 8.3. Toustre ¢GynkunoHanbHoOro pana. Obnactb cxomumoctu. Kpurepnii Kowm paBHOMEpPHOIH
exoanmoctu. [pusnak Beitepurtpacca. Cgoiictsa PaBHOMEPHO CXOAALLMXCS PA/I0B.

Tema 8.4. Crenenubie psasi. Teopema Abes. Paguyc cxoammoctn M crioco6ui ero onpeseneHus.
CBoiicTsa cTeneHHbIX psoB. HMHTerpuposanue u anddepeHuUpoBaHme CTEeNEHHbIX panos. 8.9. Paaul Teitnopa
1 Maksopena. Ipumenenue paos k NPUOJIMIKEHHBIM BBIYMCICHMUSAM.

PA3JET Y. OBBIKHOBEHHBIE ANPDPEPEHIHUAJBHBIE U PA3BHOCTHBIE YPABHEHMSI

Pewenne 3anay no tTemam.

Tema 9.1. Jnddepenunansubie YPaBHCHUA nepsoro nopsaaka. OCHOBHbIE MOHATHS: onpe/cieHue,
peieHue, obluee pelueHue, 4acTHOE pelueHue AnddepeHUnanbHOro ypasHeHms nepsoro nopsjka. Teopema
Kown o cyuectsoBanun u eanHCTBEHHOCTH pewerus (6e3 jokasarenbcrea). WMuTterpanbHas  kpusas.
Hauanbuble yenosus. 3anaua Kown. OcoBble Touky. ["eomeTpuueckuii cmbics YPaBHEHUS MEPBOTO MOpsiiKa.
DIIEMEHTBI KAYECTBEHHOrO aHaM3A.

Tema 9.2. uddepenunannhbie YPABHEHHUSA NEpBOro nopsiaka. Buabl ypaBHeHWit u meTousi peLIeHHs.
Ypasuenus ¢ paznensiommMucs nepeMeHHbIMU. Henonueie ypasuenus. Jluneiinbie YPaBHEHUs, OJAHOPO/IHbIE U
HEOIHOPOIHbIE.

Tema 9.3. Tuddepenunansuoie YPABHCHUA BTOPOro rnopsjaka. OCHOBHbLIC MOHATUS. Teopema Kown o
CYUICCTBOBAHNH W €AMHCTBEHHOCTH peteHus (6e3 Aokasarenbersa). 3anaua Kowu. Ypasuenns., Jlonyckatotme
HOHHIKEHHE I’IUpFI,-'_lKEl.

Tema 9.4, Jlnddepenumnanshple YPABHEHUA BTOPOro nopsjka. Jluueiinsie ypasnenus, O0JIHOPOAHbLIE W
HEOIHOPO/IHbIE,

Tema 9.5, Jluneiinbie andepeHumnanbHble YPaBHEHHUs  BTOPOrO  MNOpsiika C  [OCTOSHHBLIMM
kod(puunenramu. Kpaesas 3anaua.

Tema 9.6. Inddpepenumnanshpie YPABHEHUsA BBLICLIMX MOpsiaAKoB. CHeTema ypaBHEHHUI] MepBoOro nopsaka.
Hopmasbhas dopma. Teopema Kot 3agava Koww u kpaesas 3amaua s YPaBHEHUSI n-ro nopsika.
Jlunedinble ypasuenus n-ro nopsaxa. Jlnneiineie ypasueHnus n-ro NOPAAKA C NOCTOSAHHBIMU KOI(DHLIMEHTAMM.

Tema 9.7. JIuneiinpie 06bIkHOBEHHBIE Pa3HOCTHbIC ypaBHeHus. OcHoBHbIe noHaTHA, CeTky U CETOYHbIC
(bynkumn. Onnopoansie u HEOHOPOAHbIE ypaBHeHHs. CBOHCTBa pelueHui.



Tema 9.8, Pewenne AuHEHHBIX  0BBIKHOBEHHBIX Pa3HOCTHBIX ~ YpaBHEHWH C MOCTOAHHBLIMH
KO3 puumenTtamu. Mpumepst. CHeTeMbl TUHEHHBIX PA3HOCTHLIX YpaBHEHHI NEPBOro nopsaka.

5. OBPA3OBATEJIbHBIE TEXHOJIOTUH

B npenonasanun aumcumnnunb  «MaremaThiay MCTIOJIL3YIOTCA  pasHoOOpasHbie obpasoBarelbHbie
TEXHONIOrMH KaK TPaAULIMOHHbIE, TAK U C MPUMEHEHUEM aKTHBHbIX U MHTEPAKTUBHBIX METO/IOB 0ByUeHUs.
AKTHUBHbIE W HHTEPAKTUBHbIE METOIbI 0OYYeHMS:
® WHTEPaKTHBHbIE JIEKLIMM (1O BceM TeMam),

6. O[IEHO‘!’HI:)[E CPEACTBA JUISI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTM,
[TPOMEXXYTOYHOM ATTECTAIIAM IO UTOT'AM OCBOEHMSI AUCHUIIINHBI U YYEBHO-
METOAMYECKOE OBECIIEYEHUE CAMOCTOSITEJNBHOM PAEOTBI CTYAEHTOB

1 CEMECTP

Texywmnii konTposs yenepaemocrn
Peiirunr-konrpoan 1

I. Copmynupyiite onpenenenue noHsTHA “‘cucTema KOOpAMHAT Ha mnpsSMOM, HAa NAOCKOCTH, B
[IPOCTPAHCTRE.

2. Yro HasbiBaeTCa 6a3MCOM CHCTEMbI KOOPAMHAT Ha NPAMON, Ha NJIOCKOCTH, B NPOCTpaHCTBE?

3. Yto HasbiBaeTcs BEKTOPOM?

4. Kak 3anath BEKTOp, ONMpPEAENuTh ero AJIMHY, HAnpaBI€HWE U MPOEKLUNH B JEKAPTOBOH MPSIMOYroLHOI
CHCTEMC KOOPAMHAT Ha MJIOCKOCTH, B MPOCTPAHCTBRE?

5. Yro Ha3biBaeTCs AeKapTOBOH OPTOHOPMHPOBAHHOM CHCTEMOI] KOOpJIMHAT Ha MJI0CKOCTH, B NPOCTpaHcTae?

0. 3anuuwmre (GopmMyny pasnokeHus BEKTOpa Ha COCTABAMIOLLME B NeKapToBOH NpsMOYroNbHON cHucTeme
KOOPAMHAT Ha MJ0CKOCTH, B MPOCTPAHCTBE.

7. Yto HasbiBaeTcs paanycom-BeKTopom?

8. 3anaiite TouKy u Hapucyitte eé nosokKeHue Ha MpsSMOid, HA NJIOCKOCTH, B POCTPAHCTBE.

9. 3anaiite KOOPAMHATBLI YETbIPEX BEPILNH TPEYrONbHOI MUPpamMKIbl U HAPUCYHITE M10JI0KEHHE NMUPAMUIbI B
[POCTPAHCTRE.

10. 3anuwnre Gopmyny paccrosHus MEXAYy ABYMS TOYKAMH HA MJI0CKOCTH, B MPOCTPAHCTBE.

I'1. HUro nasbiBaeTes ckansipHbIM npousBeseHUeM ABYX BCKTOPOB; CKa/lApHOE MPOU3BEAEHHE — ITO YWCIO
Hin BekTop?

12. 3anuwmre opmyty cKansipHoro npomsseaeHms Hepe3 KOOPAMHATBI NEPEMHOIKAEMbIX BEKTOPOB.

13. Kak onpeaenuts yron mexay ayms BEKTOPAMM C MOMOLLBLIO CKATISAPHOIO NPOU3BEAeHNA?

I4. Kakosel cnocoGsl 3anans npsiMoit, 3anuiuure pasinumsie (hopmbl ypaBHeHHs npsMoit Ha MIOCKOCTH.

I5. Kakosbl cnocoBbl 3aaHusi nnockocTH, sanuiiuTe pasnnyHbie (OpMbl YPABHEHHS MJOCKOCTH B
NpoOCTpaHCTBe.

16. Kakne BeKTOpPbI Ha3bIBaIOTCS KOJIJIMHEAPHBIMH, KOMIUIAHAPHBIMU?

I7. Yro HasbiBaeTcs maTpuueii?

I8. Yro nasbiBaeTes onpenenurenem Marpuibl?

19. Kak Bbr4ucnuTsb onpenenurens 2-ro, 3-ro u 1 -ro NopsidKa METOLOM pasflOlKEHHs 10 NEMEHTAM N000I]
CTPOKH W itodoro cTonbua?

20. Y710 HasbiBaeTCS BEKTOPHBIM MPOM3BEESHHEM ABYX BEKTOPOB; BEKTOPHOE MPOU3BEACHHE — ITO UYHCIO
Hiin BekTop?

21. 3anuwnre Gopmysly BeKTOPHOrO NponsBeaeHnus HEpe3 KOOPAMHATBI MEPEMHOKAEMbIX BEKTOPOB.

22. Kak onpenenuts niowanm TPEYrojibHHKa C MOMOLLBIO BEKTOPHOIO MPOM3BEACHHUS, KAKOBbI JO3KHbI
ObITh HCXO/IHbIE AaHHbIE?

23. Yro HasbiBaeTCs cMeluaHHbIM MMPOM3BECHUEM TPEX BEKTOPOB; CMELUAHHOE MPOM3BEAEHHE — ITO YUMCIO
HAKM BeKTOp?

24. B uem coctout FEOMETPHYECKH I CMBICII CMELUEHHOTO NPOU3BENEHMUS TPeX BEKTOpORB?



25. 3anuwmre GopmyIy cMellanHoro MPOM3BEACHHS YEPE3 KOOPAMHATEI IEPEMHOIKAEMbIX BEKTOPOB.

26. 3anuunTe ycnosue KOMIUIAHAPHOCTH TPeX BEKTOPOB € MOMOLLBIO CMELIEHHOTO MPON3BEICH S,

27. BbiBenTE ypaBHEHHE MIOCKOCTH € MOMOLLBIO YC/IOBHSl KOMIIAHAPHOCTH TPEX BEKTOPOB.

28. Kak onpenenuts 06bem TPEYrofbHOM NMUPaMHAbI C MOMOLUBIO CMELIAHHOMO MPOM3BEACHHS Tpex
BEKTOPOB?

29. 3anuwinre ypasHeHHe MIOCKOCTH, MPOXOAAWIEH Yepe3 TPW 3a/laHHbIE TOUKH; B YEM COCTOUT CMBICI
kod(hpuumnenToB aroro ypapHeHus?

30. Kakosbi cniocoGbl 3ananms npamoii s rnpocrpaHcTe?

31. 3anuwure yenosue KOJITHHEAPHOCTH [1BYX BEKTOPOB.

32. 3anuwnTe KAHOHMYECKHE YpaBHEHUS NPSAMOH B NpoCTpaHCTBe.

Peiitunr-xonrpoas 2
I. Y0 HasblBaeTCH KPUBBIMM TMHUAMHK BTOPOro nopsika?
2. 3anuwmre obuine ypaBHeHus KPHUBBIX JIMHUH BTOPOrO Mops iKa.
3. YTo Ha3bIBACTCS OKPYXKHOCTDBIO, B YEM COCTOMT OCHOBHO€ CBOWCTBO OKpY»KHOCTH?
4. anuunTe KaHOHMYECKoe ypaBHeHHe OKPYKHOCTH.
- Kak no suny kanonnueckoro ypasHenus OKPYJKHOCTH yCTaHOBHTH KOOPJAMHATBI LEHTPA OKPYIKHOCTH M
paauyc?

6. YTo Ha3biBaeTCA IAIMIICOM, B YeM COCTOMT OCHOBHOE CBOMCTBO 311mrca?

7. Kakue TOUKH M10CKOCTH Ha3bIBAIOTCS (okycamu snaunca?

8. 3anuimTe COOTHOLIEHHE MEKIY ATMHAMM GOMBLION U MANOii MOJYOCEH 2J1/IMINca U PacCTOSHUEM OT
LEHTpa 3aaunca 10 okyca.

9. 3anuumTe KaHOHMYECKOE ypaBHEHHe ITHICA.

10. Kak no Buay ypaHeHus snnunca YCTAHOBHTbL KOOPAWHATBI €r0 LUEeHTPa W THHBI 0ONBLIION W Masloii
noayocei?

I'l. Y70 HazbiBaeTcs runepboJIoif, B 4eM COCTOUT OCHOBHOE CBOHCTRO runepodosb?

12. Kakue TOYKH MI0CKOCTH HA3bIBAIOTCS (hokycamu runep6osbI?

I3. 3anuwure COOTHOLIEHHE MEXAY ANMHAMM JEHCTBUTENLHOH M MHHMMOII nonyoceit runepOonbl U
PACCTOAHMEM OT LieHTpa runepbosbl 10 pokyca.

|4. 3anuwure kaHoHMYeCKOE ypaBHEHHE runepbonbl.

I5. Kak no Buay ypaBHenus rUnepboibl YCTAHOBHTL KOOPAWHATHI & LEHTpa U JUIMHbI AeHCTBHTENLHON M
MHHMOIT nonyoceii?

[6. 3anuiuuTe ypasHenue acumMnTor runepbosnsbl.

I7. Yo HasbiBaeTes napabonioii, B 4eM COCTOMT OCHOBHOE CBO#CTBO napabosnn?

I8. Kakas TO4Ka n10cKOCTH HasbiBaeTCs (okycom napabosb1?

19. Yro HaswiBaeTcs AWPEKTPUCON 1apadoJibl, 3aMULLNTE YpaBHEHHE JIUPEKTPUCHI.

20. 3anumuTe KaHOHUYECKOe ypaBHeHHe napabonsl.

21. Kak no Buay ypasHeHus Napadosibl YCTAHOBUTb KOOPAMHATDI BEPLUMHLI mapabosibl ¥ nojoKeHue
JAMPEKTPHUCEHI HA MJI0OCKOCTH?

22. 3anuumTe obiee ypaBHeHHe OKPYIKHOCTH, 3/1nnca, runepbosbl U napabosbl.

23. Ilpn Kaknx ycnoBusix us obiiero YPABHEHHS OKPYIKHOCTH, a/utinca, runep6osbl, napaboip nojiyuaem
o0llice ypaBHEHHE OKPYIKHOCTH, 0B Liee YPaBHeHue snnunca, obuiee ypasHeHne runep6osibl, obiee ypaBHeHMe
napado/ibl?

24. Beinonuure npeobpasosanue o6uiero YPaBHEHUA OKPYIKHOCTH K BMAY KaHOHMHYECKOrO ypaBHEHMs
OKPYKHOCTH,

25. Beinonuure npeo6pasosanue o6uiero YPaBHCHHA 31JIUNCA K BUAY KAHOHMYECKOTO YpaBHEHHs dIHMca.

26. Bbinonuure npeoGpa3zosanme oBuero YPaBHEHHS runepbonbl K BUAY KaHOHHUYECKOTO ypaBHeHuHs
runepdosns.

27. Bwmonuure npeoGpasosanue 06uiero YPaBHCHHA napadoibl K BHAY KAHOHMYECKOrO ypaBHeHus
napado’ibl,

h



Peiitunr-konrpois 3

HUro wasbiBaercs adpuuuoil, unu obuieit NCKapTOBOM, CHMCTEMOI KOOpaMHAT

rpocrpaHcTae?

2
3.
4.
3,

tro HaseiBaeTcs Gasucom adduHHOI cHcTeMB KoopauHaT?

UTo HasbIBaeTCS KOOPAMHATHON MI0CKOCTbIO?

Kakyio npobnemy nossonsier petnts cucrema KoopauHar?

H1o HasbiBaeTca aPUHHBIMM KOOPAMHATAMH TOYKH npocrpaxcTsa?

B TPEXMEPHOM

6. Kak, Hcnonb3ys nuHelHble onepauny Haj BEKTOPaMH, PasfokKHUTL PajinyC-BEKTOP MPOU3BOSILHOM TOUYKH

1poc’
7.
8.

10. 3anuiwnre ycnosue, npu KOTOpoMm Tpu BeKTOpa 00pasyroT 6a3uc CHCTEMbI KOOPAMHAT.
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14.

'PAHCTBA Ha COCTABJIAIOLINE MO KOOPAMHATHBLIM OCAM?
HT0 HasbiBaeTCA EKAPTOBOM KOCOYrOILHON CHCTEMO] KoopauHar?

B kakom cnyuae aduuHas cuctema KOOpAMHAT CTAHOBUTCA MPSAMOYrOJILHOW OPTOHOPMHPOBAHHOI
CUCTEMOI KoopauHaT?

9. 3anuumrte ycloBMe, NpM KOTOPOM Ha TpeX BEKTOpax, Kak Ha CTOPOHAX, MOKHO [OCTPOUTH
napaJijienienures.

[IpomexyTounas arrecTauns Mo HTOraM 0CBOCHHS AHCIHILIHHbI (3auer)
Bonpocsr k 3auery

. Marpuubl. [lefictus Haa matpuuamu.

. Onpenenurenu. CeoiicTsa onpejenureei.

. Obparnas marpuua.

. Paur marpuusl.

- Cucrembl IMHEHHBIX ypaBHEHMIA.

. Teopema Kponekepa-Kanennn.

. @opmyel Kpamepa. Meron [Maycea.

- Bekropebt. Jluneiinbie onepalnn Haa BeKTopamu.

- [poekums BexTopa Ha ock. Pasnoxerue BekTopa no opram KOOPAMHATHBIX OCeil.
10.
1.

Moay:ib BexTopa. Hanpasasiouime KocHHyCbI.

JleficTBus Hal BeKTOPaMK, 3a1aHHBIMM POEKLIHAMH.

CkanapHoe rnpousBeieHHe BEKTOPOB M €ro CBOJCTBA,

BekTopHoe npousseieHue BEKTOPOB 1 ero cBOHCTBA.

CMelaHHoe Npou3BeIcHHE BEKTOPOB M €ro CBOICTBA.

. Cnerema koopanHat Ha riockoeTu. [peoGpaszoBaniie cucTeMbl KOOpMHAT.,
YpaBHeHns npsiMoi Ha MI0CKOCTH.

Muozkectsa. Unenosble MHOXKeCTBA. MHOKECTBO ACHCTBUTENBHBIX HHCEl,
Hucnosbie npomerkyTkn. OKpeCTHOCTb TOUKH.

®yukuus. Crnocobsl 3ananus GpyHiimit. OCHOBHbIE XapakTePUCTUKH (PYHKLIMIA.
Obparnas ¢pyHkuns. Cioxuas QyHKLMS.

. IocnenosarensHoctu. Yncnosas nocsieaosarenbHOCTD.

. Ipesen uncnosoii nocnenoBaTenbHOCTH.

Ipeaen ynkumnu B touke. OaHocTopoHHME npejensbl.

beckoneuro Gosbluas Qynkuns. BeckoHeuHo manble GyHKUMM,

[Tpn3Haku cyulecTBOBaHUs Npe/esios. [lepBbiii 1 BTOpOI 3amMeuaTenbHbie npenesnbl.
CpaBHenne GecKOHEUHO ManlbiX (GyHKLMH. DKBUBATEHTHbIE GECKOHEUHO majbie.
HenpepobiBHOCTD (hyHKLIMIE B TOUKe. HenpepeiBHocTb B uHTepsane u Ha oTpe3Ke.
Touku paspeia pyHkumii 1 1x Knaccugukauus.

. Ipoussoanas GpyHkumn. Gusnveckuii u FEOMETPHYECKHH CMBICIT MPOM3BOAHOI.
. CBA3b MEIKly HENPEPBLIBHOCTBIO U anddepenunpyemMoctbio hyHKLmM,

- [pon3ssoaras cymmel, pastocTi, MPOU3BEACHUS U YACTHOTO (hYHKLIMIA.

- llpon3ssoanas cnoxHoit u 06parHoii (yHKLUMIA

. I'lpon3BoHbie ocHOBHBIX JIEMEHTAPHBIX (PYyHKLMIT.



CamocTositenbnasi padoTa cTyaenTon
Bonpocsl 4 3apaun

Pasjen 1. Meton koopauuar. Komnekchbie uncna, 1eHCTBUS ¢ HUMM. Bekropsl. Jluneiinble onepaunu Haj
BekTopamu. CkassipHoe Npou3BeieHre BEKTOPOB 1 ero cBoiicTsa, CucTeMma BEKTOPOB. Pa3noxenue Bexropa no
cucTeme BeKTopos. Matpuubl. JleiicTBus Haa MaTpuLaMHu. O6parnas marpuua. Panr marpuupi. Onpenenurenn,
Coiicrpa onpenenurencii.

Pazgen 2. ®ynkumu. OCHOBHbIE dN1eMeHTapHbIE (yHKumu, ux ceoiictea u rpadukn. Cpoiictsa (GyHKLUMT
HENPEPLIBHLIX HA OTPE3KE.

Pazaen 3. Ilpoussoanas ¢yHkuun ee FEOMETPUYECKUI W (u3nueckmii cmbicn. [lpoussoanas CYMMBI,
NPOU3BEACHMS 1 4AaCTHOTO. Ee reoMeTpuueckuii cMbIC/ M CMbICI B IPUKNAAHBIX 324324aX.

Ynpaxuenune 1
[-10. Naubl BepiumnHbl A, CRus Ml )s A2 (%55 v 2, ), Az (x5, Wy 23), A4 (x,, ¥y. 2,), NUPaMuUIBbL.
Haiiu:
. anuny pebpa 44x;
2. yron mexay pebpamu 414> u 414q:
3. ypasHenue rpauu 4142 A3 u ee naowab;
4. YpaBHEHMs BbICOTbI, OMYLUEHHOM U3 BEPLUMHBI A4 Ha rpaHb 4142 As.

1.4 (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).
3.4 (8.5,0), A2 (-3,7,-5), A3(4,1,3), As«(-2,1-4).
4.4, (0,1-1), A2 (3,4.4), A3(6-1.3),  As(5.2~1).
5. 41 (3.2.-3). A2 (3,-1,1), A43(0,2,-2), As(4.-2,3).
6.4, (0.6.-1), A2(3,-8.2), A3(4-1.0),  As(2,1-4).
7.4 (2.-3.2), A42(0,5.4), A3(5.6,1), As(-2,1,3).
8. A1 (6.-2,0), A2(6,2-1),  A32,-1,4),  As(-2,74).
9.4, (1,4.-2), A2(-3,0,3),  A43(8,0,1), Aa(1,-4,0).
10. 4) (1.8.2), A2(4-12), A(-1,53), As(3,3-3).

Ynpaxkuenne 2

[1-20. CocTaBuTh ypaBHeHHE MHOMKECTBA TOYEK, 118 KKIOH U3 KOTOPbIX BBIMOJIHAETCS CAEAYIOUIEE YCIOBHE:

I'l. Cymma KBapaTOB pacCTOAHMIL 10 TOYeK A(1;1) v B(-3;3) pasha 20.

|2. Cymma KBaapaToB paccTosnuit 1o Touek A(3;-3), B(1;1) u C (~1;1) paBna 28.

13, Cymma KBapaToB paccTOsAHMIT 10 TOYEK A(3;-3), B(-1;1), C (-1;0) u D(2:—4) paBHa 58.

I4. Kaapart paccrositus 10 Touku 4(0;3), Ha 3 Gosblue KBajparta paccTosHHs 10 OcH abcuucc.

I5. Cymma paccrosmii 10 Touek A(6;0) u 0(0;0) pasna 10.

16. Ksaapar paccrositus 10 Touku A(2;0) Ha 16 Gonbiie KBaJapaTa pacCTOAHHS 10 OCH KOOpAMHAT.

I7. Cymma KBaapaTtoB paccTosiHuii 10 CTOPOH MpAMOYroJibHKUKA, 00Pa30BAHHOIO MPAMBIMU X =0, x—4 = (),
x—=2=0, pasna 20.

18. Paccrosinme 210 Toukmn A(0;3) paBHO paccTOsHMIO 10 OCH aBeLicc.

19. Paznocts pacctosuuii 1o Touek A(0;10) u O(0:0) paBHa 8.

20. Paccrosnne 10 Touku A(2;0) paBHO paccTOSHUIO 10 OCH OpJIMHAT.

Ynpaxuenune 3
21-30. Jlaubl Bektopbl a,b,c,d s HekoTopom Oasuce. [Mokasarsb. 4To BeKTOpBI a,b,c obpasyior Gasuc, u

HaiiTH KoopanHatel Bektopa d B 5ToMm Gasuce. Cucremy NIMHEHRHBIX YPABHEHUIT PELLIUTL METOAOM Kpawmepa.

21, a(7:3;0), b (4:1;0), ¢ (-7;1;12), d (-11:8;5).
22. a(2:0:3), b (-9:2:10), ¢ (—4;2;10), d (-1;-2;-10).
23. a(;2;2), b (5-2-7), ¢ (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(l;31), b (1:-82), ¢ (0;-5;3), d (3;-8:2).
26. a(2:5:-1), b (-1:2:-6), ¢(=2;1:1), d (~11:=5:—1).
27. a(-1:4:3), b (5:0:0), ¢ (—1:4;4), d (-7:8:7).
28. @ (3:3:2). b (1:2:3), ¢ (1:-1;4), d (4;-1:7).
29. a(=2-1:1), b (2:3:0), ¢ (—4;2;3), d (-10;:-9:3).
30. a@(1:5:), b (-2;5:4), Z (3:-1;2), d (4:19:9).
2 CEMECTP

Texyunii kouTpoas yenesaemocrn
Peiitunr-konrpos 1

| 3anuwmre anroputm pewenns cuctems JMHEHHBIX ypaBHeHnit metonom [aycea, MCMoNIb3ys aBa
IEMEHTAPHBIX Npeobpa3oBaHUs CUCTEMbI: [efeHHe YPaBHEHUH Ha KOI(MUUMEHTBI NPU HEW3BECTHLIX M
BbIYMTAHUE YPABHEHH I,

2. B kakux ciyuasx HaxoauT lpumeteHue meroa [Maycca peuienus cucteMsl TMHEHHBIX YpaBHeHHIt?

3. Y710 MBI NOHUMAEM 1101 SKBUBANCHTHBIMMU CHCTEMAMMU JIMHEHHBIX ypaBHEHMT?

4. Kakne npeoGpasosanms cucTeMbl THHEHbIX YPaBHEHUI Ha3bIBAIOTCS dJIEMEHTAPHBIMK?

5. K cucreme kakoro Buaa umeer cpoeii Leibio MPUBEACHNE 3a1aHHOH CHCTEMBbI JIMHEHHBIX ypaBHEH U]
meTojom [ayeca?

6. Kak pewiaercs cuctema NHHEHHbIX YPaBHEHHUIi TPEYroIbHOrO BMAA, MOAYYEHHAs U3 MCXOLHOI METO/10M
["ayeea?

7. B 4em 3aknouaercs MPOBEPKA MOMYYEHHOrO PELICHUS CUCTEMbI JIMHEIHBIX ypaBHEHUI?

8. Cywecrsyer nu BO3MOJKHOCTb, eciu "na", To onuwuTe eé, PELICHHA CUCTEMbI JIMHEHHBIX ypaBHEeHMiT
MeTosiom [Tayeca B koMnakTHOM Bue 6e3 MepernuchIBaHus 0003HaueHU I caMUX HEM3BECTHBIX?

9. Kakue cucrembl inHeHHbIX YPaBHEHUH Ha3bIBAIOTCS OMpe/ieNeHHbIMU, HEOMPeAETeHHbIMU?

10. Kakue cucrembl TMHEHHBIX YPABHEHHH Ha3bIBAIOTCS COBMECTHLIMH, HECOBMECTHbIMMU?

I'l. 3anuwmre Bua MPOTUBOPEYHUBOIO YpaBHEHHUS.

12. Tlossonsier nu meron ["aycca oBHapyxuThb [IPOTHBOPEYHBOE ypaBHEHHME M CJENaTh 3aKjiioueHHe o
HECOBMCCTHOCTH CHCTEMbI JIMHEHHbIX ypaBHEHUH?

13. B uem coctonT xopaanoso Npeodpa3oBaHKe CHCTEMbI JIMHEHHBIX YPaBHEeHHH?

4. Onuinre metop Xopnana-Iaycca pelenus cuctembl HHEHbIX YPaBHeHHMi.

15. Kakoe HeusBecTHOE B cHcTEMe STMHEHbBIX YPaBHEHHH Ha3bIBACTCS paspeliatolim?

16. Hro HasbiBaeTCs paspelueHHbIM YPABHEHHUEM B CHCTEME JIMHEHHbLIX ypaBHEHMil, pelaeMbIX METOLOM
Kopaana-I'aycca?

I7. Yo HasbiBaerest paspelerHol cHeTeMOl THHeHHbIX YPaBHEeHHi?

PeiiTunr-konrposs 2
- Copmyaupyiite onpesenenve nousTus "(yHKums ",
. 3anuumTe onpeaeneHue NoHATHs "QyHKUMA" B CUMBOJIMYECKON IOrHUYECKO]] hopme.
- Kakue dopmbi 3anuewn ucnons3yior ais 06031auenus byHKUNU?
. Yro HasbiBaeTcs 06nacThio onpeneneHus GyHKUMH, HE3ABHCHMOI NEPEeMEHHOM (aprymeHTom), obaactsio
3HAYCHUI (DYHKUMK, 3aBHCHUMOI nepemMeHHoH?
. B kaxom cnyuae apryment nassisaor npoobpa3zom, a 3HaueHue GyHKLUU obpazom?
0. 3anuwnTe Bbipakenue npoobpasa yepes obpas.
- Y70 HasbiBaeTcs 0GpaTHOI ByHKLMEi?
- Yro naswisaetes rpadukom GyHkuMU?
9. lNpuseanre MpUMEPBI (PYHKLMIA.
10. Yro HasbiBaeTCs OCHOBHBLIMM INEMEHTAPHBIMHU (PYHKLUMAMMK?
I'l. Y10 Ha3eiBaeTcs Cynepnosuumnen GpyHkumii?
12. Y10 HasLipaeTes deMeHTapHo i (GyHkuuei?

= L b —
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I3. Yro Ha3biBaeTes KOHEUHOI K BECKOHEYHO YAQNEHHOH TOYKOH YMCI0BOI ocH?

I4. YTo Ha3sbiBaeTCS OKPECTHOCTBIO KOHEYHOH U OeckoHeuHO ynaneHHo# ToukM, Kak €& 0GO3HAUMTSH
CHUMBOJIHYECKH?

I5. Yro nasviaercs uncioBoii (yHkumeit, uncnoBoit nocne oBaTENLHOCTIO?

16. Y10 HasbiBaeTCA npeaenoM 4yncioBoii MOCNeA0BATENLHOCTH, KaK ero 0003Ha41Th CUMBOTHYECKU?

I7. YTo HasbiBaeTea GECKOHEUHO MasON YMCIOBOI NOCAEA0BATENLHOCTLIO?

18. Cchopmynupyiite onpenenenne npesena hpyHkunm no Ceiine (B TepMHHAX nocnesoBaTe/lbHOCTE ).

19. 3anuwnre onpeaenenue npeaena (yHkuum no eiiHe B 10rMueckoil cuMBoOIMYECKOT (popme.

20. Tonb3ysch onpenesnenvem npesena (pynkuuu no eiine, oTBeTuTs Ha BOMPOC: CYUIECTBYET MM HET
npeaen 3ananHoi pyrxkunn f(x) B Touke Xy » €CJTH CYLLECTBYET, TO HAWTH €ro 3HAYEHHE:

[)f(—\')zg%r_i__}s xy =1, 2) f(x]:sin%, X, =0.

21. Cdopmynnpyiite onpenesnetme npepena ¢QyHkumu no Kowu B oBiuem ciydae (B TepMuHax
OKpPECTHOCTEI).

22. Cpopmynupyiite onpenenenue KOHeUHOro npejena gyHkumuu no Kot 8 koneunoit Touke (s TEPMHUHAX
HepaseHcTB) ((&£ -0 ) — onpenenenue).

23. 3anuwute onpeaenexue npeaena GyHkwn no Kowm B oruyeckoi

CHMBOJIMHECKOH (hopme.

24. Copmynupyiite onpeiesieHne KOHEUHOTo npesena gyHkuuu no Kown B 6eckoHeuHo ynaneHHoi Touke
(B TEPMHHAX HEpPaBEHCTBR).

25. Cdopmynupyiite onpenenenmne GeckoHEUHOrO npesena (Qynkumu no Kol B KOHeuHOi Touke (B
TCPMHHAX HEPABEHCTB).

26. [Nonwsysce onpeaenennem npeaena Gyukunn no Kowm, nokazars CrpaBe/THBOCTD BbIpaKeHHii:

1) lim(2x+3)=5, 2) lim Moo, 3 lim (£4/x) = o
P

rodm g X

27. 3annwmte 1 0OBACHUTE CHUMBOJHYECKOE 0GO3HAUEHME OJIHOCTOPOHHEro rnpeaena (YHKUMM B TOUKe
ciieBa u cnpasa.

28. SBnsIoTCA M SKBUBAIEHTHBLIMU OMpeeeH s npeaena (Gpyukunu no leiine u no Koww u paznuuna nu
Le/1eco0dpa3sHOCTL MX NPUMEHEHHS?

29. Yro HasbiBaeTes BeCKOHEYHO BOBLION U GECKOHEYHO MAOi] (GyHkumei?

30. Ipuseanre npumep 6eckoneuHo GobLIOH ¥ GECKOHEYHO MANIOF (GyHKLMM,

31. Chopmynupyiite Teopemy cyllecTBOBAHHS KOHEYHOTO rnpenena QyHKLUMHU B TOYUKE,

32. Cdopmynnpyiite OCHOBHBIE TEOPEMBI O MPEJIENIax, HCMOAL3YeMbIE [T HAXOMKAEHHS npeaena GpyHKLUHH.
33. 3anuwnre Gopmy.ibl ABYX 3aMeuaTeNbHbIX Mpeesos.

34. Kaxue nokanbHbie cBoicTBa GyHKLMM B TOUKE HCCNIeYIOTCS € MOMOLLLBIO Npe/ena?

35. Kakue BbipaxkeHus NpH  HAXOMIACHUW Mpeaena (QyHKUMH HE MWMEIOT CMbICa M Ha3blBAIOTCS

HEeOlpee/IeHHbIMU?

36. OBbacHuTe MpocTeiiune npuéMs PACKPBLITHS HEOMNpeaeNeHHOCTEH, UCnob3yeMbie NPH HAXOKACHHH
fpe.tena pyHKUMu.

37. Haiiaute npenensi:

3 2 k- x*—3 . X 2=
D lim(2x* =3x? +2x—1 2) lim L 3) lim———M—
.\'-;J( = ), ) X2 3x4 i x“ ._xl -+ 8 ) x=s] X _]
e O R R D . 2xY+5x-3 . NdH+x —Ad—x
4) lim——= 5) lim ————— 6) lim 5
=E T +2x+15 Bl prag Ll x
. l—cos3x inx e
7) lim LOSJ\. 8) limIn snu! 9) Iim[gii g
Nl X ) X A\ X — 3
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3.

Peiitunr-konrpons 3
Copmynupyiirte onpesenetme HEMPEPLIBHOM B TOUKE (yHKLMH, 3aNuILIMTE yCI0BHE HENPEPLIBHOCTH.
B kakom ciyuae cumBonbl npesena u (yHKUMK MOXKHO MOMEHATHL MecTaMu?
Copmynupyiite Teopemb o HCNPEPLIBHOCTH OCHOBHOW 3/IEMEHTAPHON (hyHKUMH M 3JIEMEHTAPHOI

(pyHKuMM B K&k 0i1 Touke 06nacTH OnpeaeseHus.

4.

3
0.

n b L p —
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28
10

Hro nasbiBaetes Toukoii paspoisa yHKUMK?
YT0 HasbiBaeTCs TOUKOI paspeiBa 1-ro poaa, npuseanre npumep.
o HasbiBaeTes ckaukom GyHKUHM B TOYKE, PUBEANTE NpUMep.

- Hro HasbiBaeTes Toukoii yerpanumoro PaspeiBa, NpUBEANTE NpUMeEp.
. Yro HasbiaeTcs TouKoii paspbiBa 2-ro poja, NpuBeuTe npumep.
. Hro HasbiBaeTcs HedneMeHTapHOI] dynkuuei, npuseaure npumep.

[Ipome:kyTounAs aTTECTAUNS 10 HTOrAM 0CBOEHMS AN CHHILIHHLI (Ok3amen)
Bonpocsr k 9x3ameny

. Komnaekcrbie uncna.

- Heonpenenennsiit nnrerpan. OcHosHbie NOHATHS 1 cBOlCTBA,
. MeToa uHTerpnpoBanus noaCTaHOBKOIL.

- MeTou nenocpencreentoro uuTerpuposanus,

. MeToa unrerpupoBanms no yactsim.

. Paumonanbubie pynkuum.

- MrerpupoBanue pationansueix apo6eii.

- Miurerpuposanue tpuronomerpuuecknx (yHKUMHA,

HMurerpupoBanie uppauMoHanbHbIX byHKuUMi,
. Onpenenenuslii uHTerpan Kak npeuen MHTErpalbHOH CymMMbl. ['€OMETpHUUECKHIi CMBICT ONpeaeseHHOro

HHTErpana.

Il
12

13

14
15
16
i
I8
19

20.

PAR

22

23

24,
25,
26.
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- @opmyna Hutotona — JleiGHuua. Mnrerpuposatie B CUMMETPUYHBIX Mpejienax.

. HecobcrBentble uHTerpansi.

Bhiunenenne nnowaneit nnockux (uryp.

. Bbiunenenne anuuel ayru nnockoit KPHBOIA.

. Bbiumenenue nnowaam nosepxroctu.

. Bbiunenenue oobema rena.

. @YHKUNM HECKOIBKHUX MEPEMEHHBIX.

. ndpepenunanshsie ypapuenus. OCHOBHbIE TIOHSTHS.

- YpaBHEHHS C pasiensioLnMHCs epPeMEHHbIMM.

Oznnopoansie anddepeHinanbasie ypasHeHus.

JInneiinbie ypasrenus. YpasHenne bepuynnu.

- YpasHeHus 8 nonubix auddepenumnanax.

Ypasrenus Jlarparska u Knepo.

YpaBHEHHUA, 10MyCKAIOLLME NOHUKEHUE MOPSKA.

Jlnneitnbie auddepenunanshpie YPaBHEHUs BTOPOTrO NOpsiKa.

Hurerpuposatme audpeperunanbpix YPaBHEHHIi BTOPOIro rnopsijika.
MnrerpupoBanie MHeHHBIX 0O6BIKHOBEHHDBIX AnddepeHunanbHbIX  ypaBHeHHiT BTOPOro nopsiika ¢

NOCTOAHHLIMK KOI(D(hULIMEHTAMMH.

28

29

. JIuneiinble HeoaHOpoaHBIE An(eperumanbHble ypaBHeHHs BTOPOro rnopsjaxa.
. Jluneiinbie HeoaHOpOAHBIE Au(depeHumanbHbIE ypaBHEeH s BTOpOro Mnopsjka co CrneunanbHoi npapoii

HacThHO,

30

. Hucnosbie psiabl.

Camocrosirennnas paGora cryaenton
Bonpocsbl i ynpaxuenns
Paspen 4. Onpenenennbiii unrerpan  kak MPEACT  MHTErpaibHOM cymmbl. OCHOBHBIC CBOJiCTBa

OlnpesienienHoro  uurerpana. [lpoussoanas MHTErpana no nepemeHHomy BepxHemy npeaeny. Mopmy.ia



Heiotona-Jleiiouuua. Boiuncnenne OMPENENEHHOr0 MHTErpana: MHTErPUPOBAHKE 110 YaCTAM M MOACTAHOBKOIL.
[pubaniennoe Boiumncienue ONPEACNCHHOrO  MHTEerpana: (opmysibl  NPAMOYrOLHUKOR, Tpaneuni  u
Cumncona. HecobeTennble uHTerpasel. Mcnosib3oBatye noHsTHA OnpeeneHHoro MHTErpasa B 9KOHOMMKE.

Paznen 5. Uncnosele psabl. CxoaumMocTs 1 Cymma psana. HeoGxoaumoe ycnosue cxommmocty. JleiicTaus
CO CXOAIMMHCH pAaamMu. YHCTOBbIE PAMIbI C MONOKHTENBHBIMU UleHAMM. JlocTatounbie npusnaku. YeinosHbie
CXOAMMOCTH MaTemaTuueckue: cpasHenus, lanambepa, paaukanbHbiii npusnak Kown, uuterpansublii npusnax
Koun. 3nakonepemennsie psaasl. AGconiorHas u YC/OBHAs CXOANUMOCTH. 3Hakouepeayiolmecs psiabl. [pusnak
JlelidHuua.

Dyukunonanbusie paasl. O6nacts cxoaumocTd. TMoHsTHe paBHOMepHO# cxoaumoct. Teopema
exoammoct Yeduiesa. Teopema. Beifeprrpacca. Croiicrsa PAaBHOMEPHO cxoisuxcs paaos. CreneHHblie
psizibl. Teopema Abensi. Paanyce exoanmocty. OCHOBHbIE CBOMCTBA CTeNeHHbIX psjoB. Pasznoxkenne (yHKUMIT B
crenennbie paael. Psa Telinopa u Maknopena. [Mpumenenue crenennsix psigos NPUOIHIKEHHBIM
BLIYHCIICHHUSM.

Paspen 6. OcHosHble noHsTHS, Jnddepenunanshbie ypasuenus ¢ pasmensionmmucs MepeMeHHBLIMH,
Onnopoaneie auddeperunansubie YPaBHEHHA nepsoro nopsaka. Jluuelinbie anddeperunanshoie YpaBHeHUsI
ficpsoro  nopsiaka.  Jluddepenunansubie ypashenus, Alonyckalomme noHuKeHue rnopsaaka. JluHelinble
‘udpepenumanshbie  ypaBHeHus BTOpOro mopsaka ¢ MOCTOSHHbIMK Ko3(uumenTamu. Mcnonb3osanme
AnepeHnanbHLIX ypaBHEHUIT B 3KOHOMUYECKOT JUHaMHKe.

Ynpaxuenne 1
31-40. IMpumenss meTon [aycca uckniouenus HeusBecTHbIX, PEWNTL CUCTEMY JIMHENHBIX ypaBHeHuii. Caenars
IPOBEPKY HAMAEHHOTO peLeHUS.

{4x1+2x2—x3—3x4=11, 3%, = 7X, + Xy — 2X, = —11, X, + X, =3, +2X, =8,
57 | % —6x,+9x, = -8, 1 4%, —2%,+ Xy —7X, = -8, 13 2%+ 3%, — X, +4x, =7,
R PR 2 3,
| 3%, +4x, —3x, + X, = 10, X, +4x,+3x, -5x, =8, 3x, —2x, +4x, - x, = -3,
(12X, —2X, + X, - 2x, = 0. Xy +6%;+5%, =13, (9%, +6x, + 2%, —x, =1.
(3%, + X, - x, =0, X, +5x, - 3%, - 2x, =12, 2X, + X, +4X, - X, = -3
2 | 2%, = 3%, + X, +2x, =10, i 4X, +4X, + X, + X, = 2, 55 =X, + 2%, = 3%, +2x, =11,
34, J ) 50.
X, +4X, — 2%, + X, = -3 7 3X, +2x, —4x, +5x, = -18, 3X, = X, + 2%, + X, = =2,
[3){, +2%, = x,+3x, =6. X, +4X, + X, +6x, = -10. 5X, +3x, +6x, — 2x, = -5,
"' X, +2X, = 5%, +3x, =1, (4x,+3x,+2x, - x, =18, 2%, +3X, + X, — X, = -4,
37 ) Sx, —9x, - 5x, = -9, 33 3%, +2X, - 3%, +2x, =15, 39 3X, + X, =TXy + X, = =27,
= 16x1+x2+x3—x4=10, " | X +7x, ~6x, +4x, =13 | =2X, = X, + X, —5x, =0,
(X + X, — X, - 2%, = -4, Xy+ Xy +3%; ~3x, =5. X, +3x, +4x,+2x, =10.
3%, = 2%, + Xy + X, = -8,
40. J SX, + X, + 2%, =11,
| =X+ Xy =X+ X, =0,
12X, — X, +6%,-3x, = 9,
Yupaxuenne 2
41-50. Haitru:
. 14x* -3 . % 1 . 2x*-9x+4
41.a) im—— 6) lim ; B) lim .
=e3xT +x+4 ) -1 x? +8x+7 ) 4 5 x —Jx-3
L 1=x? 2 -
42.4) lim X 6) lim 3x*+11x +10 s Tit I+x I ¥

X—ben 3“'-' + X+ l I X—=2 2x2 + 5x +2 ' K=l Sx



LT
43.a) lim - —
=0 hx" —2x" +3

B gyt 28

=2x? —x—6’

. vx =2
B) lim————
x4 3x2 _11x —4

. l4+x=-4x° o W
44, a) lim ’\) : s 0) Iim%:x—i, B) lim —i+—x—-
98 [ g 8% =l x*+2x-3 = l-6x=5
ol -2 2 _ 2 _ -
45.a) lim = 13'\ < 6) Iimj\——d1ﬂé B) lim ¥~

e dy?t 4 3x -1

1 x? 4 x=2

. 4—x+5x° 4x* +13x+3 . 3—+/x+9
46. a) lun-———\, \‘ 0) Iim—————x1+ 3'c+3, B) figy AT .

T n =3 X" +x-6 = x+1-1

. 4x? +4x-3 . oxr- .. ]
47. a) lrm—l-.,——l—i, 0) lim ,Y = ; B) hm—Y—l—%.

o 5x° +3x+4 =2 x* —4x+4 =5 x—5

Tt —4x+2 . x4x-2 . Ax+l -]
48. a) 1111]———;7, 0) hm‘—?——. B) Iim—\——.

.‘._._53__2'1'4_3;{_ ) X =x v—al) 2'1.

v BT =] X2 =2; . AX$8=3
49, a) Irm—\—j—\——, 0) lim ,Y * . B) |Ilﬂ—\—8—i.

o IxT +x—2 =2 x" —4x+4 =l 3x-3
) ; 3 o AT ED . AxX+1=1
50. a) lim -, 6) lim ————, B) lim———

oo 3x" _4-1: +3 x—-2 4 —-X x=l xZ + ] 6 _4

Ynpaxnenne 3
51-60. 3amawa ¢yukums y= f(x). Haiitn Bce Toukm paspbiBa (DYHKLIMHM, €C/IM OHW CYLIECTBYIOT.
[octpours rpaduk dyHkumm.

1 2
= x <1 -2—x, Xz, x-1 x<0
51, f(x}:lxz, T=x=2 32, f(x)=4{x+1, 1sx<0, 3. fx)=<¥*-1 DZx51
13x-2, x>2 1-x, x>0 1=, x>1.
1
+ 2x, x<-1 UL X %=
54 f(x):r “1=x<1, 33. F{a)=x%+2 1221 36. f(x)=<3-x, -1sxx<1,
[§ Xx>1. 2%, Xz, % Xx>1.
[2-x2, x<0 x2+1, x<0, 1-x, x<1
57. f(x)=4-x+2 0<x<2 58. f(x)={1-2x, O0<x<2 59. f(x)={2x, 1<x<2
X, X>2. X-2, x>2 8-x% x>2
[x+1. X <-1
60, flx)=1xF=1 =lzxxd
2x, X>2,

CamocrositensHas pabora CTYACHTA COCTOMT B BbINOJHEHUH 3a/laHKii THIIOBOTO pacyerTa, oopmasiemoro
OTAC/LHBIM OTHETOM W 3aUMUIAEMOr0 CTYAeHTOM. MeToanueckue YKa3aHus M 3a0aHds MOMKHO HANWTH 1o
CChIIKe: hlm:a’r’e.lib.vlsu.ruz’bilstream»’l23456?893’6570/];’0070?.[}(! &

DOHA OLEHOYHBIX CPEACTB A POBEACHMSA aTTECTALUU YPOBHA CPOPMHUPOBAHHOCTH KOMMETEHLMII
00YHAIOUIMXCS M0 AUCLIMTIIMHE oopmnseTes oTaAebHBIM JIOKYMEHTOM.
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74 Knuroob6ecneuennocrs

Hanmenosauue nureparypor: ABTOp, Ha3BaHMe, lNon KHHUIOOBECITEYEHHOCTh ]
BHA H3AaHUA, H3ATENLCTBO H31aHUs =
Konuuectro sxzemnaspos Hanuuune s anexrponnoii
H3J1aHWi B Gubnnoreke Bal'V g Bubnuorexe Bal'y
cootrsercTBHK ¢ PIOC BO
I 2 3 4

l OcHosHas nuteparypa
I. Kparkuii kypc Bhicweii MaTeMaTHKH 2018 h_[_gQg_ﬁ\y_mg_@e_r_]ﬂi__l_}_[a_r'_\;._rLb@
[Dnexrponubiii pecype] / Banaun K.B. - M. : ok/ISBN9785394021039.html
Hawkos u K. - 512 ¢. - ISBN 978-5-394-

02103-9,

2. Buicuan MAaTeMaTHKa B BOMpocax M OTBETAX 2016 ' htip://www.studentlibrary.ru/bo
[DnexTponnsiii pecype] : yueb.nocobue / J1.B, ok/ISBN9785392143726.html
Kpnukos, non pen. B.A. Unbuua. - M. :

[_ITpocnekT - 176 ¢. - ISBN 978-5-392-14372-6. ‘
| 3. Buicwas matemarixa, PykoBoacTso k 2018 http://www.studentlibrary.ru/b
| pewenno sanau, T. | [ DnekTponHsiii pecypc] / 00k/ISBN9785922115001 hun!

Jlynry K.H., Makapog E.B - M. -

OUIMATIIUT - 216 ¢. - ISBN 978-5-922-

1500-1,
Hononuurenshas nuTepaTypa
‘ I. Beicwan matemarhka, Pykosoacreo k 2018 http:/www.studentlibrary.ru/bo
pewerino 3anav. Y. 2. [3nektponHsiii pecypc]) ok/ISBN9785922107563.html

"Jlynry K. H., Makapos E. B, - M. :
BHIMATIINT - 384 c. - ISBN 978-5-922]-

| 0756-3.

| 2. Beicwas MarTemarHka [Dnekrponnsiii 2016 http:ﬁm\!w,sludenllibrarv,LL_l_fbe
pecype] / C.H. [lopodees. - M, : Mup u ok/ISBN9785946666220.html
obpazosanne, - 592 c¢: up. - (Monueii

KOHCNEKT Aekumit). - ISBN 978-5-94666-622- ‘

0. |

3. Boblcwas  martematuka, Kpatkuii  kypc 2018 | http://www.studentlibrary. ru/bo

| [Dnexrponmbiii pecype]:  yueb.nocoGue [/ [ ok/ISBN9785987045237 . html
Jlakepuuk AP, - M. : Jloroc,- 528 ¢. - (Hosas

| yimsepenrerckan Gudnunoreka). - ISBN 978-5-

| 98704-523-7. |

7.2. llepnoanyveckue uananmns
M3sectus By3os. MatemaTuka

L.
2, Maremaruyeckoe MOJENUpOBaHue.
3. Huddepenunansusie ypasrenus.
4, Yenexu marematuueckux HayK.
7.3. UnTepuer-pecypcebl
| OBpasosarenbHblit MaTemaTHuecKuii cajir - http://www.exponenta.ru/
2. MaremaTtuueckas SHUMKNoNeaus - http://allmath.com/
3. OGpa3sosarenbHbie pecypcebl — window.edu.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE ANCUHUIIJINHBI

Has peanusauun nannoii AMCLHMTUTMHBI UMEIOTCS CTIeLHANIbHBIE MOMELLe HUs AT TIPOBE/ICHUS 3aHATHI
JCKIMOHHOIO M NpakTHYECKOro THMA. [paktuueckue paGorsi fipoBoasiTes B nabopatopun ymcieHHbIX
MeTon08 (405-3).
[epeuens nenonvzyemoro JIMUEH3HOHHOTO NMPOrpaMMHOro obecrneyeHms:
Microsoft Excel
Maple
MATLAB

(] 1



Pabouyto nporpammy cocrasun: "/
A.¢.-m.H., npodeccop Manadeesa A.A. /l/x"

PelienseHT (npejacraButens paboroaarens): ( P
3am. aupexropa no pazsutnio OO0 «Bananey Koxun A. B, N\

/(noanucs)
I'lporpamma pacemorpena n o,alpﬁplelqa_na 3acenanuu kadeapsr GAull
[potokon Ne _ 7¢r. or JE. L) AL/ rona Y )
\n__.T,{f/f’z

3aseayowmit kKadeapoit: K.¢.-M.H., 1OUEHT bypkor B. JI.

(noanuce)
Padouas nporpamma paccMoTpeHa M 0100peHa Ha 3acefaHuM YueOHO-METOAMYECKON KOMUCCHM HarpaeieHns
38.03.01 «DKroHOMMIKAY.

Mpotokon Ne /o1 «P6 0F 20/ Prona (jﬂ/

Ilpencenarens KoMuCCHU: A.3.H., npogeccop I1.H. 3axapos

(noanwcs)



JIMCT NEPEYTBEPK/IEHUSI
PABOYEW IPOIPAMMBI AACHHATIJIUHBI

Pabouas nporpamma 0100peHa Ha yueOHbIi roa

Iporokon 3acenanus Kaeaper Ne oT roaa

3aseytowmii kadenpoii

Pabouas nporpamma ono6pena na yuebHblit roj

[lporokon 3acenanus kapeapsr No oT roja

3asenylowmii kagenpoii

Padouas nporpamma o106pena Ha y4eOHblii roj

[Tporokon 3acenanus Kaeapob No oT roaa

3asenyiowmmii kadeapoii

Pabouas nporpamma ono6pena Ha y4eOHblil roj

[porokon 3acenanns kadeapbr No oT roja

3asenyrowmii kadeapoii




JIUCT PETUCTPALIMYA U3MEHEHMIA
B pabouyto nporpam MY QUCLUMIIUHBI
MATEMATUKA
obpa3oBaTenbHOM nporpammsi Hanpasnenus noarorosku 38.03.01 «DkoHoMuUKay,
HanpasneHHoCTb: «byxranrtepekuii yuers (6akanaspuar)

Homep Buecetbl nsmenenuns s vacTH/pasaesnsi Ucnonnurens OcHoBanue
H3MEHEeHH s paboueil nporpamMMbl ®UO (Homep u aaTa npoTtokosa
3aceaaHus kadeapb)

|

2
‘ 3
E
F
L

3as. kadenpoii /

(Moanues) (BHO)



JINCT NEPEYTBEPKJIEHUS
PABOYEWM ITPOI'PAMMBI TV CIIATLTNHBI

Pa6oyas nporpamma onobpena va _ 2020/2021 y4eOHBIN IoJ
IIpotokon 3acenanust kadeaper No oT (g 09 20 rona
3aBeqyromuit kadenpoit % 25 /

Pabouas nmporpamma ogobpena Ha _ 2021/2022 yueOHBIHI roj
[Iporoko: 3acenanust kapenpnr No oT rojga

3aBeqyromuit kKadeapoi

Pa6ouas nporpamma og06pena Ha _ 2022/2023  y4eOHBIA rof

ITpoTokoun 3acenanus Kadenpbr Ne oT rojga

3aBexyromuii kapeapoi




