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1. LEJIM OCBOEHUSI JUCLMILINHbI

Llenblo OCBOEHMS JAHMCLMTIINHDI «Marematuka» ssnsercs (opMmupoBaHue y CTYIACHTOB HABLIKOB
JOFMYECKOr0 MbILLJIEHHA; NPaKTHYECKMX HABBIKOB WCMOJIL30BAHMS MaTeMaTHYeCKUX METOJ0B W (opmyll, a
TAKE 03HAKOMJIEHME C OCHOBaMH TEOPETHHECKHX sHaHMI MO KJIAaCCHYECKMM pasjienaM MaTeMaThkh M
HOJrOTOBKA B 06J1ACTH MOCTPOEHHUA W UCMOJIb30BaHHs Pa3IHiHbIX MaTeMaTHUYECKHUX MOJIENEH.

3anauu:

- NoJIyYeHHe OCHOBHOTO MpeACTaBIeH s O MaTeMaTHHECKHX METO/axX AJs pelleHus 3aj1a4y M3MEpeHus B
YKOHOMMKE. B YACTHOCTH, C MCIOJIb30BAHUEM COBPEMCHHBIX HH(OPMALIMOHHbBIX TEXHOIOTHIA;

- OCBOCHUE COBPEMEHHbIX METOI0B U MaTEMATH1ECKOTO MHCTPYMEHTApHs PELeHNMs 3a1ay B SKOHOMMKE.

b1 MECTO JUCIUIJIUHBI B CTPYKTYPE OoInoI1 BO
Jlucumnanna «MatemaTika» 0THOCHTCS K 6a30BOH HacTH yueGHOro niawa.
[MpepeKBU3UTbI  AMCLMIANHBIL  AMCUHILIMHA - ONUPACTCH Ha 3HAHME MPEAMETOB  OCHOBHOI
00pa3oBATE/ILHOM NPOrPamMMbl CPEAHETO (nonuoro) o6iiero obpaszoBaHus: MaTeMaTHKa.

Ji [LJIAHUPYEMBIE PE3YJILTATBI OBYUEHMSI 11O JUCIUIIJIMHE

[Tnanupyembie pe3yJibTaTbl 06yueHus Mo JAMUCLMIUIUHE, COOTHECEHHBIE C NJAaHUPYEMBIMH pe3yibTaTamu
ocsoeHus OI1OT1

[naHupyemble pe3ybTaTbl 00yueHus no

Yposenb
. JNMCLMTIIMHE, XapaKTEPH3YIOLLKE STarbl
Koa opmupyembiX KOMNETEHLHH OCBOEHHS N _
(opmupoBaHms KOMNETEHLMH (NOKa3aTe 1
KOMTIETEHLIMK
OCBOEHMS KOMIETEHLMH)

OITK-1. CrnocodHoCTh MPUMEHATD Yactuunoe 3HaTh KOJMWUECTBEHHbIE W KAueCTBEHHbIE MCTO/bI
MaTeMaTH4ecKnii MHCTpyMeHTapHit aHAM3a Y NPUHATAN YIIPABJIEHYECKHX peLeHHH.
JUISl peLeHns IKOHOMHUECKHX 3a1a4. Ymersb [pUMEHAT KONTHUECTBEHHbBIE b

KayeCTBEHHbIE METOJbl aHajn3a Mpu NpUHATHH
MapKETHHIOBbIX yTPABJIEHUECKNX PeLICHHl.
Baaaerb MHCTPYMEHTAMM  KOJMUECTBEHHOTO 1
KaueCTBEHHOrO aHannsa Just MPUHATHSA
yrpaB/leHyeckKuX — PeleHnit W [OCTpOCHMS
IKOHOMUUECKHX U (DMHAHCOBBIX MO/ENEH.

4. OBBEM U CTPYKTYPA NTUCHUTLIITHHBI

Tpy/l0eMKOCTb AMCLMIIHHBI COCTABISET 10 3ayeTHbIX earHuLl, 360 yacos.

Buabl yuebroii paboTbi,
BK/IIOUAA
CaMOCTOATENLHY IO
2 ) Y O6BeM yuebHoil
£ paboTy CTYIEHTOB o Dopathi
= o O * T
: g z U TPYL0EMKOCTh A e TEKY ILEND KOHTPOIH
No HanmenoBaHue Tem W/uam 3 g (B wacax) Hmr_; ',1:_“'];":; YEICBAEMOCTH,
n/n pa3ienos/Tem AUCUHIANHEI o = ) 3) p:‘ | opsa nposeyTounoi
&) b Z z METeaae aTTECTALN
= =S| 3% &3 | (B uacax / %) Sfind s
2 = $El Sk &) fho cexrecmpant)
= = E =0 a.
7] E Il oa |
= = 5 g2 &
=4 b
]
e | g
| Ananuruiueckas reoMeTpus "
o =2 0,
AuHeitnas anredpa l 20 l I # 1.7:50%
2 BaeneHue B aHain3 | 20 2 2 34 2/50%
3 | ludpepenunansnoe HcuucneHue | 20 =
(bywKuii OO nEpeMeHHof 1 1 34 | /50% Peitrunr-kontpons |




4 | Mpumenenne anddepeHunanbHOro
HCHUC/IEH NS L1 MCCNIEN0BAHUA I 21 2 2 35 2/50%
dhy KLl 1 nocTpoeHus rpadiukos
5 HeonpeneneHHbIH HHTErpan | 21 | 1 34 1/50%
6 OnpeneneHxblilt HHTETpan | 22 2 2 34 2/50% PeiiTHHr-KoHTpois 2
DyHKLLITH HECKOJIBKHX MEPEeMEHHBIX | 22 ! ! 34 1/50% |
8 | Paawl | 22 1 2 34 1,57 50%
9 | OBbIKHOBEHHBIE
audpeperunanbHble H pasHOCTHBIC 1 22 1 2 34 1,5/50% PeiiTHHI-KOHTPOIL 3
YPaBHEHHA
Beero 3a 1 cemectp: 12 14 307 13/50% Drzamen (27)
Hroro no ancunnnte 12 14 307 13 /50% Ikzamen (27) |

Conepmalme JIEKIHOHHBIX JAHSATHH 110 JHCHHILIHHE

Pasoen 1. 3JIEMEHTBI TMHENHOI AJITEBPBI M AHAJIMNTUYECKON TEOMETPUH

I.1. IpsmoyrosibHas 1 aguHHad CMCTEMbI KOOPAMHAT. MeToa KoopaHHar.

| 2. KomruieKcHbie uncna, aelictaus ¢ Humu. M3obpakeHnune KOMIUIEKCHBIX YHCET Ha naockocTH. Moayib
W apryMeHT KOMIUIEKCHOTO Yucna.

Anrebpanyeckas ¥ TPUrOHOMETpUUECKas (opMbl 3aMMCH KOMIIEKCHOIO 4uca. dopmyna Diinepa.
[TokazareibHas (opma 3anuck KOMMIEKCHOro Y1cia. KopH# 13 KOMIJIEKCHBIX YMCE]L.

1.3. Bexrtopbl. JIuHeiiHbie onepauuu Haa BEKTOPAMH. Hanpagnsitolue KOCHHYCbl W ANMHA BEKTOPA.
VenoBHe KOJIJIMHEapHOCTH JIBYX BEKTOPOB.

|.4. CxanapHoe npoM3Be/IEHNE BEKTOPOB M €rO cpoiicTea. JlnuHa BekTOopa W Yrojl MEiy ABYMA
BeKTOpaMu. YCI0BME OPTOrOHAIBHOCTH 1BYX BEKTOPOB.

1.5. Cucrema BekTOpOB. PasjnoxeHue BEKTOpa MO CuCTemMe BEKTOPOB. JluneiHas 3aBUCHMOCTb M
HE3aBHCHMOCTD, BA3HUChl M PAHT CHCTEMbl BEKTOPOB. [IpocTpancTso R" . OpTOroHaNbHOCTb.

|.6. Marpuubl. JlefdcTBus ¢ MaTpulami. OGparnas MaTpuua. Panr MaTpuLbl.

|.7. Onpenenurend. CeoiicTa onpeaenuTenci. AsreGpanueckue 1OMONHEHNA U MHHOPBI. Bbiuncnenne
Olpe/le/IuTe s pasioKEHNEM 110 CTPoke (cronbuy).

1.8, Cucrembl nuHeiiHbix ypaBHenuil. Meron Taycca. Teopema Kponekepa-Kanenan.  Dopmylibl
Kpamepa.

1.9. OtHOPOIHbIE CUCTEMBI JIMHEHHBIX ypaBHeHuii. OyHaameHTallbHas cucTema peLueHu .

1.10. OB1ee peleHne CUCTEMbI IMHEHHBIX ypaBHEHHH B BEKTOPHOM opme.

I.11 YpaBHeHHe JIMHMiA TJI0CKOCTH. PasnniHbie (opMbl ypaBHEHUs MPAMOH Ha MIOCKOCTH. Yron memay
npsimMbiMu. PaccTosiHue OT TOYKHM 10 NPAMOH.

1.12 KpuBbie BTOpPOro nopsjka: OKPYKHOCTb, SJUIMIC. runepbona. napadona, UX reOMETPHYECKHC
CBOICTBA M YPABHEHHSL.

|.13. YpaBHeHus [IOCKOCTH M NpSIMOH B MPAMOYTO/ILHOM  CHCTEME  KOOPAWHAT. YcioBus
HAPAJIEILHOCTH M NEPreHANKYIAPHOCTH. YTIibl MEXKIY ABYMS MIOCKOCTAMH, MEHCALY ABYMA NPAMBIMU, MEICLY
HPSIMOIT M 0CKOCTbIO. [TpsiMble M NI0CKOCTH B apUHHOM MPOCTPaHCTBE.

|.14. [MoBepxHOCTH BTOpOro nopsijka. [‘eomeTpuyeckne CBOCTBA ITHX MOBEPXHOCTEN, UCCICA0BAHHUE UX
(OpMBbI METOLOM CEHEHHHA.

1.15. EskangoBo npoctpanctso. HepaBencTBo Kown-byHskosckoro. OproronanbHbiii asuc. [lpouece
oproronannzauuu. Paznoxenue BekTopa no opTroroHaibLHOMY Hazucy.

1.16. CoGcTBeHHble 3HAuUeHUs W COBCTBEHHbIE BEKTOPbI MaTpHll W WX coicrsa. Teopema o bazuce
HpoctpaneTsa R" 3 coBCeTBEHHBIX BEKTOPOB MaTpPHibl. COOCTBEHHbIE BEKTOPDI CUMMETPHYECKOH MATPHLLBI.

1.17. Kpagparuuubie Gopmbl R” . [MoHsTne kanoHnueckuii 6asuc. Yenosue Skodu. [lojokutensHo u
oTpHLEATENLHO OTIpejlesieHHble KBaapaTuuHbie Gopmbl. Kpurepuit Cunbsectpa.



Pazoen 2. BBEJEHHME B MATEMATHYECKHNI AHAJIN3

2.1 Muosectsa. Onepauuu Haj MHOXKeCTBaMH. UHCT0BbIE MHOKECTBA. [panu MHOXKeCTB. MHOXKECTBA B
R". Boinykble MHOXKECTBA W WX CBOHCTBA. CooteeTcTBMe MHOKecTB. CUETHbIE M HECUETHbLIE MHOKECTBA.
Oruowenus. OTHOLIEHUS TOXKAECTBA U YIOPALOHEHHOCTH.

2.2. ®yukuus. DyHKUHOHAJIBHOE  OTHOLUICHHME. Cootsercteue. Criocobbl  3ananus.  OCHOBHbIE
yjleMenTapHble (PYHKLMH, X CBOHCTBA U rpaMKH.

2.3, YpcnoBbie nocienoBatenbHocTr. [Ipenen 4McioBoi nocnenosare/ibHOCTH. Beckoneuno majbie W
GeckoHeuHo Gonblune BearndnHbl. CBolicTBa CXOAALIMXCA MOC/Ie0BATELHOCTEM.

2.4. Anrebpanueckue KOMIMO3ULIMK HYNCIIOBbIX nocenoBatebHOCTel M WX mpeaenbl. Komnosuumu ¢
Heonpe/aeneHHocTb0. [Tpu3HaKkn CyLIECTBOBAHHA MPELLIa MOHOTOHHOI OrpaHUYEHHON MOCeN0BaTe/IbHOCTH.
[lepBblii 1 BTOPO#i 3amMeyaTe/bHbIC MPEC/bl. Jlemma Kanrtopa. Teopema Bonbliano-Beitepuirpacca. [1pusnak
bonbuaro-Kouin.

2.5. MonoToHHble (yHkuuu. Komnozuuus W Cyneprosviids ¢ynkunit. Tpegen ¢yHkuMn B TOUKE.
IMpenen QyHKuMu B OECKOHEUHOCTH. [peaenbl MOHOTOHHBIX (DYHKLHH. HenpepblBHOCTb (PYHKLIHI B TOUKE.
[enpepbiBHOCTH OCHOBHBIX 2JIEMEHTAPHBIX ¢yHkuuit. Tunbl paspbIBOB.

2.6. CpaBHeHue GECKOHEUHO MaslbIX (yHKLMH.

2.7. CaoiicTea (yHKUMIA, HEMPEPbIBHBIX HA OTPE3KE: OrpaHUHUCHHOCTD, CyIIeCTBOBAHME HAUOOILLIErO U
HaMMEHbLIEro 3HAUEHMI1, CYLLECTBOBAHNE MPOMEIKYTOUHbIX 3HAYEHHH.

Pazoen 3. JUOOEPEHIMAJIBHOE UCHHCIIEHUE ®YHKLMIT OJTHO# MEPEMEHHON

3.1. Ipoussoanan (GyHKUMH, €€ reoMeTpPUUECKHH CMbICIL M CMBICI B MPUKNAJLHBIX 331a4ax (cKOpOCTb,
[JI0THOCTB). DNaCTHUHOCTL (DYHKLMH.

3.2. [llpaBuna HaxOXKAECHHA npoussoaHoit.  [1ponssoaHas cnoskHOM M 0OpaTHOM  (pyHKUMH.
JindpeperimpoBanne GyHKLMHA, 3a1aHHBIX HEABHO 1 napameTpuHecKHu.

3.3. MMousitue QyHKLMU, AMPPEPEeHLHPYEMOH B TOUKE. Juddeperumnan GyHKUAH U €rO reoMETPUUECKH
CMbICL.

3.4. Mpounssoanbie U anddepeHLuabl BbICIIMX MOPALKOB.

3.5. Teopembl Depma, Pons, Jlarparka, Koti, X MPUMEHEHHE. [Tpasuno Jlonurans.

3.6. Muorounet 1 popmysna Teiinopa. [1peacrasnenue dyukumit exp(x), sin(x), cos(x), In(1+x). (1+x)" no
opmyne Teitnopa.

Pazoen 4. IPUMEHEHHUE I ®OEPEHIMAJIBHOI'O HUCYUCJEHUS AJIsI UCCITENOBAHUSI
OYHKLMUNI 1 MOCTPOEHUS UX ’PA®UKOB

4.1. VenoBus MOHOTOHHOCTH (YHKUMHM. DKCTpEMyMbl (yHKLMH, HeoOxoauMoe ycioBue. JlocTatouHble
yenosus. Orbickanne HaubobLIEro ¥ HAMMEHBLICTO snauennit GpyHkumm, auddepeHunpyemMoit Ha 0Tpeske.

4.2. Ucenenosanue BbInyKiocTr GyHkuun. Touku neperuba.

4.3. ACUMIITOTbI rpauka QyHKLUHH.

4.4, O6uias cxema uccaegoBaHus GyHKUMH M MOCTPOCHUS €€ rpaguka.

4.5. YpasHeHue KacaTebHOI 1 HopMalln K MIOCKOM KPHUBOH B 1aHHON TOYKE.

Pazoen 5. HEOTIPEJEJEHHBIA HHTEIPAJI

5.1. lNepBooGpa3znas QyHKUMS. Heomnpe/ieneHHbIii MHTErpall ¥ ero CBOHCTBA. Tabnnua MHTErpasios.

5.2. MeToabl MHTErpUpOBaHUs. 3aMeHa NEpeMEHHOM, MHTErpupoBaHKC IO HACTIM. Wurerpuposanue
PALMOHANILHBIX  BBIPAKEHHH, TPUrOHOMETPHUECKHX (yHKUMIL, HEKOTOPBIX HPPALUMOHANLHBIX (yHKLMHA.
[NonsiTe 0 HedepyLMXCs HHTErpaax.

Pa3zoen 6. ONNPEJAEJEHHBINA UHTETPAJI

6.1. 3anaun, NpUBOAALLME K TMOHATMIO OMPEACNEHHOr0 HMHTErpasa. Onpejie/ieHHbli  MHTErpasl, €ro
FeOMETPHUECKHiT CMbICI W CBOMCTBA.

6.2. ®opmyna HoioToHa-JleHOHMLa, ee TPUMEHEHNE 1S BBIMUCICHNA OmnpeieNIeHHbIX HHTErPalos.

6.3. 3amena nepeMeHHOl B ONpee/ieHHOM HHTErpale, MHTErpupoBaHHe 1o HacTaM.

6.4. [punoskenus onpeieneHHbIX HHTErpalos.

6.5. HecoGerpennble WHTErpanbl. MHTErpHpoBaHuWe HEOrpaHH4EHHBIX GyHKuMit 1 no OGeckoHeHHOMY
HpomeskyTky. HecoGCTBEHHbIE HHTErPaibl OT MONOKUTENBHBIX (YHKUHA. [Tpu3HaKK cpaBHEHUS.

6.6. JIBOiHON M TPOHHON WHTErpasbi, X CBOHCTBA. BbluncieHue KpaTHbIX WHTErpanoB MOBTOPHLIM
HHTCIPUPOBAHUEM.



Pazoen 7. ©YHKIIMH HECKOJIbKUX NEPEMEHHBIX

7.1. DyHKUMM HECKONBKUX niepemeHHbIX. O61acTh ONpeacieHNs. [Mpeaen pyHkurn. HenpepbiBHOCTD.

7.2. Yacrhble npoussoanbie. [lonublit auddepetunan, ero reOMETPHYECKHI CMBIC/, CBA3L € YaCTHLIMH
NPOM3BOAHBIMH, MPUMEHEHHE B NPHOIMIKEHHBIX BBIUHCICHUAX.

7.3. YacTHble NpOM3BOAHBIE ¥ MOMHbIE AM(pQEepeHLHanbl  BbICIIMX  MOPALKOB. HesaBucumocThb
CMELIAHHBIX MPOM3BOAHBIX OT NopsaKa AM(HepeHLUMPOBAHNS.

7.5. DkcrpeMymbl  (DYHKUHM  HECKOJIbKMX — MEPEMEHHbIX. Heobxoaumoe yclOBHE  IKCTpEMyma.
HauGosbluee u HaMMeHbluee 3HaueHus QyHKUMK B OrPaHHYEHHOT 3aMKHY TOM obnactu.

7.6. Ycnosublii skctpemym. Mertoa muoxuteneit Jlarpawka. Ilpumepbl NPUMEHEHHUI Mpu Mnoucke
ONTUMANbHBLIX PELICHUH.

Pazoen 8. P51/1bl

8.1. [MoHsiTMe UYMCIOBOro psiaa M ero cxoaumocTH. Kpurepuit Koun cX0AuMOCTH 4MCIOBOTO piia.
IHeoBxoaumoe ycoBHe cXoauMocTH. CBOMCTBA CXOAALUMXCS PAJIOB.

8.2. [Npu3Haky CXOAMMOCTH PsA0B: OOLWMI NpU3HAK, MpU3HAK CPAaBHEHMA, MPHIHAK Kowm, npusnax
Jlanambepa, nHTerpasibHbli npusnak Ko,

8.3. INoHaTHE 3HAKOMEPEMEHHOrO psaa, abCOJIOTHO CXOASILLErocs pAda, yClOBHO CXOAALICrOCH pAid.
Teopema Jlupuxne. Teopema Pumana.

8.4. [NousTie 3nakouepeaytowerocs paa. [pusnak JleiiOnnua.

8.5. [lloustue QyHKUMOHAIbHOrO psia. OOnacTb CXOAMMOCTH. Kpurepuit Kown paBHOMEPHOIii
exoaumocT. [pusnak Benepwrpacca.

8.6. CsoicTBa paBHOMEPHO CXOLLMXCS PAAOB.

8.7. Crenennbie psabl. Teopema Abens. Paanyc cXoauMocTH M crnocoGbl ero onpejenenuns. CpoiicTsa
CTETIEHHbIX PAIOB.

8.8. Murerpuposanne u aupdepeHHpoBaHne CTEMEHHBIX pALOB.

8.9. Psiubt Teitnopa 1 Maknopena. [IpuMeHeHHE PAOB K NIPUOIMIKEHHBIM BbIUHCICHUAM.

Pazoen 9. OBBIKHOBEHHBIE JUO®EPEHIIUAJIBHBIE U PASBHOCTHBIE YPABHEHMS

9.1. lnddepenunanbHble ypaBHeHus nepsoro nopsaka. OCHOBHBIC MOHATHs: ONPEACCHUE, PELICHIE.
oflliee peleHue, YacTHoe pelieHne AM(PQepeHLnaIbHOro ypapHeH!s nepsoro nopsika. Teopema Kown o
CYUIECTBOBAHMM M EAMHCTBEHHOCTH peluenus (Oe3 noKasatenbeTa). MurerpasibHas kpuas. Hawanbobie
yenosus. 3anaua Kown, Ocobble TOUKM. ['eOMETpHUECKHH CMBIC/ ypaBHEHHA MEPBOTO MOpAKa. DNEeMEHTbI
Ka4eCTBeHHOro aHau3a.

9.2. JludepeHumnansHbie ypaBHeHUs MepBOro mnopsika. Buabl ypaBHEHUH M METO/bl PELICHUS.
VpasHenus ¢ pasaensiolmmMuca nepeMeHHbiMu. HernosHbie ypasHeHus. JIuHeiHble ypaBHEHHs, OJHOPOAHbIE 1
HEO/IHOPOIHbIE.

9.3. JlndpepeHumnanbHbie ypasHeHus BTOporo mnopsaka. OCHOBHbIE NOHATHA. Teopema Kown o
CYUIECTBOBAHUM M EAMHCTBEHHOCTH peluenns (6e3 10Ka3aTenbCTBa). 3anaua Kowu. YpaBHeHus, 1orycKalomme
MOHWKEHHE MOPsAKa.

9.4. Jludpdepenumansubie  ypasHeHus BTOporo mnopsaka. JluteiiHele ypaBHEHWS, OIHOPOAHBIC M
HEO,IHOPOIHbIE.

9.5. Jluneiinble anddepeHumnansHble ypaBHeHHs: BTOPOrO MOPAAKa ¢ MOCTOAHHBLIMU KOd((uLMeHTaMH.
Kpaesas 3anaua.

9.6. Jludpdepenumanbibie ypaBHeHUs BbiCWIMX nopaakos. Cucrema ypaBHEHWH [EPBOTO  MOPsIKA.
Hopmanshas (opma. Teopema Kowm. 3agava Koww W Kpaesas 3ajaya Juld ypasHEHUs 77-ro nopska.
Jlnneitnble ypasHeHus n-ro nopsjaka. JinneiHble ypaBHeHHUs 17-ro MopaiKa ¢ NocTOAHHLIMK KO puLHeEHTAMN.

9.7. JluneiiHbie OObIKHOBEHHbIE pa3sHOCTHble ypaBHeHHs. OcHOBHble NOHATHA. CETKM K CETOYHbIC
(yHkin. OHOPOJIHbIE U HEOAHOPOAHbIE ypaBHEeHUS. CBOWCTBA pELLEHNH.

9.8. Pelenne JHHENHBIX OObIKHOBEHHBIX Pa3HOCTHBIX YPABHEHUM C MOCTOAHHBIMM KOd((ULIMEHTAMMU.
[1pusmepbl. CUcTeMbI TMHEHHBIX PA3HOCTHLIX YPABHEHHWI MEPBOro NnopsiKa.



Cojepkanue NPAKTHYECKHX 3AHATHIT 110 AHCIHILTHHE

PA3JE 1. DJIEMEHTbI JUHEMHOM AJITEBPBI U AHAJIMUTUYECKOH TEOMETPHH.

Pewienne 3aaa4 no TeMam.

Tema 1.1. KoMmnnekcHble yncna, aeiictsus ¢ HuMH. M300paxeHne KOMIICKCHBIX yucesl Ha TJOCKOCTH.
MoJjiyab M apryMeHT KOMIUIEKCHOro 4ucia. Anrebpanueckass W TpUroOHOMETpHHECKas (opmbl  3anncu
komrnexchoro uucna. ®opmyna Ditnepa. [lokasarenbHas ¢opma 3anucy KOMIIIEKCHOIO “Hcha. Kopuu u3
KOMIUIeKCHbIX unces. Bektopbl. JIuHeiiHbIE Onepalti Hajl BEKTOPaMH. CxansipHoe Nnpou3Be/icH1e BEKTOPOB H
cro cBoiicTsa. JInMHa BEKTOpa W Yrosi Mexay ABYMs BEKTOpaMH. 1.5. Cucrema BekTOpoB. Pasnoxenue BEKTOpa
[0 CHCTEME BEKTOPOB.

Tema 1.2. Marpuubl. JleldcTBus ¢ MaTpuLamH. O6parnas marpuua. Panr mMarpuubl. OnpelenuTeu.
CpoiicrBa onpejenuTencit. Anredpanyeckue AOMOMHEHMA W MUHOpPBI.  Beluncaenue  OnpeaeinTed
pasjioKeHHeM Mo CTPOKe (cronbuy). Cucrembl THHEHHBIX ypasHenuii. Meroa [Maycca. Teopema Kponekepa-
Kanennu. ®opmynsl Kpamepa.

Tema 1.3. OAHOPO/HBIE CHCTEMBI JIMHEHHBIX yPABHEHH. ®ynaMenTanbhas cuctema petuernii. Oduiee
pelleHne CUCTEeMbl JIMHEHHBIX ypaBHEHU B BEKTOpHOH (opme. YpaBHeHHE JIMHUI T1JIOCKOCTH. PaznnuHbie
()opMbl ypaBHEHHs NPAMOI Ha MJIOCKOCTH. Vroa Mexay npsaMbiMy. PaccTosiHue OT TOUKH 10 npsMOoi.

Tema |.4. Kpusbie BTOpPOro rnopsjka: OKpy#HOCTb, 3JUTHTIC, runepbosna, napabosia, UX reOMETPHUCCKUE
CBOMCTBA M ypaBHEeHMs. YPpaBHEHWs JIOCKOCTH W npsAMOM B MpPAMOYTONbHOM CHCTEME KOOPAMHAT. Ycnosus
rapaaie/lbHOCTH U NepneHAnKyIAPHOCTH. Vbl MEXKAY ABYMS MJIOCKOCTAMM, MEXLY ABYMSA MPAMBIMH, MEACLY
npsamoii 1 naockocTbio. [1paMbIe W MIOCKOCTH B aduurom npoctpaHcTse. [1oBepXHOCTH BTOPOrO MOPALKA.
["comeTpuyieckue CBOHCTBA ITUX [OBEpPXHOCTE, HceneloBaHne HX (JOpMbl METOAOM ceveHHH.

PA3JIEJI 2. BBEAEHHUE B MATEMATUYECKUAN AHAJIU3.

Pewenue 3a1au no TeMam.

Tema 2.1. ®yHkuus. PyHKUMOHAIBHOE OTHOLICHHME. Cootpercrue. Cnocobel 3anaHus. OCHOBHbIC
snemerraphbie PYHKLNH, MX CBOMCTBA U rpadukn. Uncnosbie  nocnenoBaTenbHOCTH. [Mpenen  4UCNOBOH
OC/IC0BATEILHOCTH. BecKoHeuHo Manble W OECKOHEYHO fosbliiMe BeluunHbl, CBOHCTBAa CXOAALIMXCS
110C/1e0BaTEILHOCTEH. AnreGpanueckne KOMMNO3HLMH YMCIIOBBIX [10C/1e10BATEILHOCTEH M HX MPEEIbl.
Komnosuumn ¢ HeonpeaenenHoctbto. [lpusHakn CyulecTBOBaHUA TIpeaciia MOHOTOHHOH OrpaHu4eHHOM
nocneosaresbHocTH. [1epBblii ¥ BTOPOM 3aMevaTe/bHbIC MPEAC/Ib. Jlemma Kaurtopa. Teopema bosbuiano-
Beitepwrpacca. [pusnak Bosbuano-Kowm.

Tema 2.2. llpeaen ¢yukuun B Touke. [penen dynkunn B Oeckoneuroctu. [lpenensi MOHOTOHHBIX
(yHKUMA, HenpepsiBHOCTS (yHKLUMH B ToUKe. HenpepbIBHOCTE OCHOBHbIX ynemeHTapHbiX GyHKuui. Tunbl
pa3pbIBOB. CpoifcTBa  (DYHKUMil, HEMpEpBIBHbIX ~HA  OTPE3KE:  OrpaHUYEHHOCTD. cyllecTBoBanue
HAMBOJIBLIENO 1 HANMEHbLIErO 3HAUEHHA, CYLIECTBOBAHHE NPOMEIKYTOUHBIX 3HAUCHHU.

PAIET 3. JMO®OEPEHIIUAJIBHOE HCUNCJIIEHUE ®YHKLUA OTHOI TEPEMEHHO i.

Peluenne 3aa4 no TeMam.

Tema 3.1. lMpousBopHas (yHKUMM, €€ TFEOMETPUMECKHMH CMBICT W CMbICT B MPUKIAAHBIX 3a]adax
(CKOPOCTH, MIOTHOCTD). DnacTuuHoCTh (yHkumu. [TpaBuia HaxoKACHMA [POM3BOAHOM.

Tema 3.2. [Npou3BoaHas ClOKHOH M 0OpaTHOH (YHKLMH. Jlnddeperunposanne QyHKLHHA, 3a1aHHbIX
HESIBHO M NapaMeTpHYECKH.

Tema 3.3. [lloustue dyHkuuu, auddepeHuUrpyemMoii B TOUKE. Huddeperumnan GyHKUMM MU €r0
reomerpuueckuii cmbicn, [pousBo/bie u AndQepeHnabl BbICIINX NOPALKOB.

Tewma 3.4. Teopembl ®epma, Posst, Jlarpanska, Koluu, X npumMeHeHme. [pasuno Jlonurans. MHorouieH
n (opmyna Teiinopa. [peacrasnenue GpyHKUMH exp(x), sin(x), cos(x), In(1+x), (1+x)° no opmyne Teiinopa.
PA3JIET 4. TPUMEHEHME JU®®EPEHIUAJIBHOI'O UCHUCJIEHUS JJIs1 UCCJIEJOBAHWSI

®YHKIUNA U IOCTPOEHUS] UX TPA®UKOB.

Pewenune 3anay no Temam.

Tema 4.1. YcAOBUS MOHOTOHHOCTH (YHKUMH. DKCTpeMyMbl ()YHKLMH, HEOOXOAMMOE yCIOBME.
JlocTaTtouHble yCI0BHS.

Fema 4.2. OTbickaHue HaMBOMBLIEr0 W HAMMEHBLUEro 3HaueHWH (QyHKuMM, AuddepeHunpyemoit Ha
OTpe3Ke.



Tema 4.4, UccnenoBanue BbIMyKaocTH QyHKLUHH.

Tema 4.5. Touku nepern6a. ACHMNTOTbI rpaduka dyukuun. OOuwas cxema UcciIe10BaHus GyHKUMH W
nocrpoetns ee rpadura. Y paBHEHHE KacaTebHOil M HOPMAIH K TIOCKOH Kp1BO#i B JIAHHOW TOYKE.

PA3JJEJT 5. HEOTIPEAEJIEHHBII HHTEIPAJL

Pewenne 3aaa4 rno TeMam.

Tewma S5.1. [NepsoobpasHas QyHKUMSA. Heoripe/e/ieHHblii HHTErpan u ero CBoicTsa.

Tema 5.2. Tabnuua HHTErpaslos.

Tema 5.3. MeTo/bl HHTErPUPOBaHUs. 3aMeHa riepeMeHHOM, MHTErpUPOBAHUE N0 HACTAM.

Tema 5.4. MurerpupoBaHue palHOHAJIBHBIX BbIPAXKEHUH, TPUTOHOMETPHHECKHX (yHKIMI, HEKOTOPbIX
uppauoHaibHbIX (yHKumii. [lonsTue o HeOepyLUMXCs HHTErpaiax.

PA3JIEJT 6. OIPEJIEJEHHBIN HHTETPAJI

PeweHue 3ana4 no TeMam.

Tema 6.1. 3agaun, NPUBOAALLME K MOHATUIO ONPEACNEHHOTO unrerpana. OnpeaeneHHblit nHrerpai, ero
FCOMETPHUECKHI CMbICH M CBOHCTBA.

Tema 6.2. ®opmyna HeioToHa-Jleiibnuua, €€ NpUMEHEHNUE LT BbIYMCIIEHUs ONpEIeneHHbIX HHTErPAIOB.
JameHa nepeMeHHoi B ONPEIe/IEHHOM HHTErpae, HHTErpUpOBaHHE 110 4acTaM.

Tema 6.3. TlpuioxeHus OMNpeieNeHHbIX WHTETPAIOB. HecobBeTrenHble uuTerpajibl. Murerpnposanne
HEOrpaHHUEHHbIX  (PYHKUMA W 10 BeckoHeuHoMy —npomexyTky. HecoOcTsenHbie  MHTErpailbl oT
nostoskuTebHbIX (GyHKUMi. [1pr3HAKH CPaBHEHHA.

Tema 6.4, JIBoiiHO# W TPOWHON MHTErpaibl, UX cBOlcTBA. BbluncIeHHE KpaTHbIX HHTErpajoB MNOBTOPHBIM
MHTEIPUPOBAHHEM.

PA3JE/ 7. ©YHKIIUH HECKOJIbKHX NEPEMEHHBIX

Peuienue 3ajia4 0o TeMam.

Tema 7.1 DYHKUMK  HECKOJIbKUX MEPEMEHHbIX. O6nacts onpenenenus. [lpeaen  QyHKUAM.
HenpepbiBHocTb,  HacTHble NPON3BOAHDIC. [Monusbiit anddepenumnan, ero FEOMETPHUECKHH CMBICH, CBA3b C
4ACTHBIMU NPOM3BOAHBIMH, MPUMEHEHHE B npuOIMKEHHBIX BbIYUCTEHHAX. YacTHble MPOU3BOAHLIE U

nosible  auddeperunansl BbICIIMX  MOPALKOB. He3aBMCHMOCTb CMELIaHHbIX MPOM3BOAHBIX OT MOpAIKA
A dhepeHunpoBaHus.

Tema 7.2. DkcrpemyMbl (yHKUHM HECKOJIBKMX MEPEMEHHbBIX. Heo6x0/MM0e yCOBUE IKCTPEMYMA.
HanGonbluee i HAMMEHbLLEE 3HaUeHNs (YHKLMKU B OTpaHUYEHHOH 3aMKHYTOMH 0071aCTH. Y C/IOBHbI
JkeTpemMyM. MeTosl MHOXKHTENEH Jlarpanxa. [1pumepsbl NPUMEHEHNIi NPH NOUCKE ONTHMATLHbIX PELICH Hid.

PA3JIEJI 8. P5I/1bl

Peluenune 3a1au no TeMam.

Tema 8.1. [TOHATHE UMCIOBOrO Psia U €ro cxoauMocTH. Kpurepui Ko ¢X0AMMOCTH YHCIIOBOrO psaaa.
lleobxoanmoe ycnosue cxoaumocTv. CBOHCTBA CXOAALUMXCA PALOB. [pu3HAKK CXOAMMOCTH PAaOB: 00Ut
NpU3HAK, NPU3HAK CPABHEHMS, MPU3HAK Ko, npusnak JanamGepa, MHTErpaibHbli NprU3HaK Kowuwu.

Tema 8.2. [NousTHe 3HAKOMEPEMEHHOrO psjaa, abconloTHO CXoAfdlerocs piia. YCIIOBHO CX0Aasllerocs
psiza. Teopema [upuxne. Teopema Pumana. [MousTHe 3HaKouepeaylouerocs paaa. [pusHak Jleitbnuua.

Tema 8.3. [Noustie ¢yHkunoHambHoro psaga. ObnacTb CXOAUMOCTH. Kpurepuii Kown paBHOMEpHOT
cxoanmocTh. Mpusnak Beffepuirpacca. CoficTBa paBHOMEPHO CXOLALIMXCH PAAOB.

Tema 8.4. Crenennble paabl. Teopema Alens. Paauyc CXOAMMOCTH M crnocoObl €ro onpejeneHus.
CpoiicTsa creneHubix paaos. MHrerpupoBaHue u auddepeHIpoBaHne CTENEHHbIX PA/I0B. 8.9. Panwl Teiinopa
u Maksiopena. [lpumeHeHne paaoB K NpUOITHIKEHHBIM BbIHHC/ICHAAM.

PA3JET 9. OBbIKHOBEHHBIE U ®®EPEHIHAJIbHBIE 1 PASHOCTHBIE YPABHEHUSI

Peluenue 3ajau no remam.

Tema 9.1. Jnddeperunansibie ypaBHEHHs MEPBOrO MOpAIKA. OCHOBHBIE TOHATHA: ONpeJeNeHune,
peluenne, obllee pelleHue, YacTHoe pelleHue AnQQepeHuranbHoro ypaBHeHus Nepsoro nopixa. Teopema
KoM O CYLIECTBOBAHWM M EAMHCTBEHHOCTH pelweHus (6e3 nokasareinbcrTsa). MuTterpanbHas KpuBas.
Hauansubie yenosus. 3anaua Kown. Ocobbie Toukn. ['eomeTpuueckuii cMbIC/ ypaBHEHUs NEPBOTO TOPSAKA.
ieMEHThl KAYECTBEHHOIO aHalln3a.



Tema 9.2. JluddepenunanbHbie ypaBHeHUA NEPBOro Nopsaka. Bubl ypaBHEHHI M METOJbI PELICHMA.
VpasHeHus ¢ pasiensionMIcs NepeMeHHbIMH. HenonHble ypaBHeHus. JInneiinbie ypaBHeHHs, OAHOPOAHDIC H
HCO/IHOPOJIHbBIE.

Tema 9.3. Jinpdeperunanbhbie ypaBHEHNs BTOPOrO nopsi/ika. OCHOBHbIE MOHSATHA. Teopema Koiun 0
CYLICCTBOBAHUH M €AMHCTBEHHOCTH PELICHIA (6e3 nokaszaTenbeTa). 3anaqa Ko, ¥YpaBHeHusi. 10IyCKalouHMe
[OHHIKEHHE MOpsaKa.

Tema 9.4. Jludgeperunanbuble ypaBHeHUs BTOPOTO NOpALKa. JluHeiHble ypaBHEHHS. OJAHOPOAHbLIC M
HEO,IHOPOAHBIE.

Tema 9.5. Jluueiinbie anddepeHunanbHbie  ypaBHEHHS  BTOPOTO nopsjka ¢ TOCTOSHHBIMH
kod(puienramu. Kpaesas 3aaaqa.

Tema 9.6. JlndepeHunanbubie ypaBHeHHS BHICLIUX MOPALKOB. CucTemMa ypaBHEHWI MepBoro ropsixa.
Hopmanbhas dopma. Teopema Ko, 3anauya Koww M Kkpaesas 3ajaua Ul ypaBHEHWs 7-ro Mopsjkd.
JInHeiinble ypaBHEHHA n-TO NOPsJIKA. JIuHeiiHble ypaBHEHUA n-ro MopsiiKa ¢ MocTOAHHbLIMHA ko3(ppuumeHTamu.

Tema 9.7. Jlnueiitbie 00bIKHOBEHHbIE PA3HOCTHBIC yPABHEHMU. OcHoBHble NMoHATHA, CETKM W CETOUHDIC
(ynkumn. OAHOPOAHBIE U HEOAHOPOAHBIC ypasHenus. CBoiicTsa peLUeHUH.

Tema 9.8. Pewenue AuHElHbIX OOBIKHOBEHHBIX — PasHOCTHBIX ypaBHeHHit ¢ MOCTOAHHLIMH
kos(pumentamu. [pumepst. CrueTembl NIMHEHHbBIX Pa3HOCTHBIX YpaBHEHMH NEPBOro rnopaika.

5. OBPA3OBATEJBHBIE TEXHOJIOTUH

B npenojapaHuk  JAHCLMIUIAHEI «MaremaTHKay MCrOJIb3YIOTCs Pa3HOOOpasHble oOpasoBarelibHbIe
TEXHONOTMH KK TPAAMLIMOHHBIE, TAK U C IPUMEHEHHEM AKTHBHBIX 1 WHTEPaKTHBHbLIX METO10B 00yHEHUA.
AKTUBHBIE M MHTEPAKTHUBHbBIE METO/IbI 00YHEeHHS:
o UHTEPAKTHBHbIE JIEKLMH (110 BCEM TEMaM).

6. OUEHOYHBIE CPEJ/ICTBA JJIsI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
[POMEXYTOYHOM ATTECTALIMH IO UTOTAM OCBOEHHH}[MCL{HHJ’[HHH 1 YUEBHO-
METO/JIMYECKOE OBECIIEYEHHE CAMOCTOSITEJBHOM PABOTBI CTYIEHTOB

Texyunii KOHTPOJIb yCNEBAEMOCTH
Bonpocs! K pelTHHI-KOHTPOJIIO 1

I. Cdopmynupyiite onpejejieHue MOHATHSA “cucTemMa KOOpAMHAT® HA [pAMOM, Ha TJIOCKOCTH, B
npoctpancTee. YTo HasbiBaETCA 6a3ucOM CHCTEMbl KOOpAMHAT Ha MpSMOH, Ha [JIOCKOCTH, B
npoctpancTse? HTo Ha3bIBAETCH BEKTOPOM?

2. Kak 3a1arTh BEKTOp, ONMPEACTNTh €ro JUIMHY, HanpasieHue v NpoCKUMn B JIEKapTOBOM MPAMOYTOJILHOI]

CUCTEME KOOPAMHAT Ha MJIOCKOCTH, B MpocTpaHcTae?

Uro Ha3biBaeTcs  JeKapTOBOHl  OPTOHOPMMPOBAHHOW CUCTEMOM KOOp/JIMHAT Ha TMUOCKOCTH, B

npocTpancTee? 3anuwmte (opmysy  pasnoKeHHs  BEKTOpa - Ha COCTABNAIOLIME B /IEKAPTOBOI

[PAMOYTOJILHOM CHCTEME KOOPAMHAT HA MJI0CKOCTH, B MPOCTPAHCTBE.

4. Yro na3biBaeTcs paavycom-BekTopom? 3ajadTe TOUKY W HapucyWTte €€ MonoXeHue Ha npsiMoit. Ha
[JI0CKOCTH, B IPOCTPAHCTBE.

5. 3ajaiiTe KOOPAMHATHI YETHIPEX BEPLUMH TPEYrONbHON NHUpaMHUbl W HApUCYHTE MOJIOKEHNE MUPAMHUILI B
[POCTPAHCTBE.

6. 3anuiure GOPMYIy pacCTOAHMA MEXKLY ABYMs TOUKAMHU Ha [UIOCKOCTH, B NpOCTPaHCTBE.

7. YTo HA3LIBAETCA CKANIAPHBIM MPOM3BEACHHUEM IBYX BEKTOPOB; CKANAPHOE MPON3BEACHHE — ITO HHCIO MJIH
gektop? 3anuiute GopMyly CKalApHOro MPOU3BEACHHA Hepe3 KOOPAHHATI NepeMHOINKAEMbIX BEKTOPOB.

8. Kak onpeiennTb yron Mexay AByMs BEKTOPAMH € MOMOLLbIO CKAIAPHOTO npon3seaeHus”?

9. KakoBbl Croco6bl 3a1aHus NPSAMOii, 3aMuLIKTe pasnuyHbie GopMbl ypaBHEHHS MpSAMOI#i Ha MJOCKOCTH.

10, Kakobl crnocoObl 3a1aHus MJIOCKOCTH, 3amuliWTe pasjivyHbie (OpMbl  YPaBHEHHA [JIOCKOCTH B
POCTPAHCTBE.

||, Kakue BEKTUPbI Ha3bIBAIOTCA KOJUIMHEAPHbIMH, KOMILIAHAPHbBIMM?

12. Yo nasbiaeTcs MaTpuLei?
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_UYro HazbiBacTCs onpeaennTenem Matpuiibl? Kak BbIYMCAUTD ONPEaCHTED 2-ro, 3-ro U n-ro nopsjaKa

METO/I0M Pa3/IoIKEHHs 10 BIEMEHTaM JIH000H CTPOKH H ntoboro crondua?

. Yr1o HasbiBaeTca BEKTOPHBIM npomseneﬂnem NBYX BEKTOPOB, BEKTOPHOC Mpou3BeaeHHNE — ITO YHUCIO WITH

sekTop? 3anuwute GopMyy BEKTOPHOIO MPOU3BEACHHMS HEPE3 KOOPAMHATE rnepeMHOKaeMbIX BEKTOPOB.

. Kak OMnpeneinTb niotaib Tpr]'OﬂbHHKa C MOMOLUBK BEKTOPHOIO MpoOU3BENCHHNSA, KaKOBbI JIOJAHbBI ObITh

MCXOJIHBIE JaHHbIE?

Uro HA3LIBACTCS CMEILAHHBIM MPOM3BEIEHHEM TPEX BEKTOPOB; CMELIAHHOE MPON3BEACHHUE — 5TO HHCJIO
win Bektop? B uem COCTOMT reoMEeTpUUECKHI CMBIC CMCLIEHHOTO NpOM3BEACHUS TPEeX BEKTOPOB?
Januwure GopMyJay CMELIAHHOrO MPOM3BEACHUA HEPE3 KOOPAMHATDLI MepeMHOIKAEMbIX BEKTOPOB.
JanuiunTe YCI0BMe KOMIJIAHAPHOCTH TPEX BEKTOPOB C MOMOLLLIO CMELIEHHOTO MPOM3BEAEHHS.

BuiBeAnTe YPaBHEHHE MIOCKOCTH C MOMOLLBIO YCJIOBHA KOMTUIAHAPHOCTH TPex BEKTOPOB.

Kak onpeaenuts 00beM TPeyroJbHOH MUpaMuibl € MOMOLLLIO  CMELIAHHOTO rnpou3BeieHus Tpex
BEKTOpOB?

JanuunTe ypaBHEHUE MIOCKOCTH, MPOXOAALICH Yepe3 TPH 3aiaHHbIC TOUKWL B HEM COCTOHT CMBbICII
K03()(pMLMEHTOB TOTO YpaBHEHMs?

KakoBbl COCOGBI 3a1aHKMA IPAMOIi B NpocTpaHcTae?

3anuIInTe KAHOHUYECKHME YPaBHEHMUS MPAMOii B POCTPAHCTBE.

BTOpOro ropsaka.

_Uro HA3bIBAETCA OKPYXKHOCTHIO, B UEM COCTOMT OCHOBHOE CBOWCTBO oKkpy)KHOCTH? 3anuiiure

KaHOHWUECKOe ypaBHEHMe OKpyKHOCTH. Kak mno BHIY KaHOHWYECKOro ypaBHEHWA OKPYKHOCTH
YCTAHOBHTL KOOPAMHATBI LEHTPA OKPYIKHOCTH 1 painyc?

“Uro Ha3bIBAeTCH IUIMIICOM, B 4€M COCTOMT OCHOBHOC cpoiicTBo 2naunca? Kakue TOYKHW MJIOCKOCTH

nassigalotes  okycamn annunca? 3anuiiMTeé COOTHOLICHME MCEKIY ATMHAMK  OONLILOH M Masloi
O/IyOCei dJIMMCa U pacCTOAHUEM OT LUEHTPa djturca 10 okyca. 3anuiunTe KAHOHUYECKOE ypaBHEHHE
sanmnca. Kak no By ypaBHEHMs SJUIMNCA YCTAHOBMTbL KOOPAMHATBI €ro LUCHTPA M JJTHHDI 0oJIbLION U
Masoii nonyoceii?

. UTo HasbiBaeTcs runepBosioii, B 4eM COCTOMT OCHOBHOE CBOHCTBO runepbosibl? Kakue TOUKH MI0CKOCTH

nasbiBatotes (okycamu runep6onbl? 3anuiIUTE COOTHOLICHWE MEMY JUTHHAMM JAEMCTBUTENILHOH W
MHUMOil nosyoceit runepbosibl M pacCTOSHWEM OT  LEHTpa runep6onbl 10 (okyca. 3anuiuure
kaHoHWueckoe ypasHenue runepbonbi. Kak no Buiy ypaBHEHUs runep6osibl YCTAaHOBUTL KOOPAMHATLI €C
LEHTPA W UTMHBI IEHCTBUTENBHOM H MHMMO#H ONyoCeH? 3anuiunTe ypaBHeHUE aCHMITOT runepdosbl.

Yro naswisaercs napabosioli, B 4eM COCTOMT OCHOBHOE CBOHCTBO napabonel? Kakas Touka naocKoCTH

naspisaercs (pokycom napabosbl? YTo HasbIBaeTCA AMpeKTpUcOoit napabosibl, 3armuLINTE ypaBHCHHE
JMPEKTPUCH. 3anuuinTe KaHOHWYECKOE ypaBHEHME napabonbl. Kak no Buiy ypasHenus napabosnbi
yYCTAHOBMThH KOOPAMHATBI BEPLLINHBI 1apabosibl U MOJIOKEHNE AMPEKTPHCHI Ha MI0CKOCTH?

_3anuuinre obluee ypaBHEHHE OKPYKHOCTH, dIUTUIICA, FHIepOobl 1 napadoJbl.
29. Ilpn Kakux yClOBHSX M3 OOLLEro ypaBHEHWs OKPYIKHOCTH, dILIHIICA, runepoosibl, napadosbl nojyvaem

oblllee ypaBHEHHe OKPYKHOCTH, 0Ollee ypaBHEHWe dJuinnca, odiiee ypaBHeHUE runepOosibl, odLee
ypasHeHue napabdonbt?

. Buinoanute npeoGpazoBaHne 00LIEro ypaBHEHMS OKPYXKHOCTH K By KaHOHWYECKOTO ypaBHCHI

OKPY#HKHOCTH.

. Boinonuure npeobpazosanne 061Uero ypaBHEHUs dJUIMICA K BUlY KAHOHMYECKOTO ypaBHEHN: SJIMNCa.
. Buinonnute npeobpaszoBanue 0OLIEro ypaBHeHMs runepbosibl K BHLY KaHOHMYECKOrO ypaBHCHUA

runepoosnbl.

. Buimonuure npeobpasosanue o0LLero ypaBHeHWs napabosbl K BHAY KaHOHMYECKOTO ypaBHCHMS

napadonsl.
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Bonpocs! K peiliTHHI-KOHTPO/TIO 2
Uro uasbiBaetcs aduHHON, unu  obLuek JeKapTOBOM, CHCTEMOW KOOpAMHAT B  TPEXMEPHOM
npocrpancree? Hro HasbiBacTCA fazucom apduHHONA CHUCTEMDI koopanHat? YTO HazbLIBACTCH
KOOPJAMHATHOH  NIOCKOCTBIO? Kakyio npoGnaemy [03BOJISET PELIMTL  CHCTEMA koopauuat? Hro
HasbiaeTes adPUHHBIMW KOOpAKHATAMH TOUKH npocTpaHcTpa’?
Kak. MCronb3ys AMHeliHbIe OnepaLin Hajl BEKTOpaMH, pasioiuTh pajnyc-BEKTOP MPOH3BOJILHOH TOUKH
MPOCTPAHCTBA HA COCTABJIAOLLME M0 KOOPAHHATHBIM ocam?
Ut Ha3bIBAETCS JACKAPTOBOH KOCOYTO/IbHON CHCTEMON KOOpANHAT?
B kakom ciaydae adguHHas cucTeMa KOOpAWHAT CTAHOBHTCAH MpsMOYroJibHOM OPTOHOPMHPOBAHHO
CUCTEMOM KOOpAMHAT?
JanuwuMTe YCAOBWE, TMPW KOTOPOM HA TPEX BEKTOpaX. Kak Ha CTOpPOHAX, MOJKHO MOCTPOHTH
napaineyenune/l.
3anuunTe yCI0BUE, NPH KOTOPOM TpH BEKTOpd 06pa3yroT 6a3uC CHCTEMbI KOOPAMHAT.
3anuuMTe anropuT™M peleHus CHCTEMDbI AMHeHHbIX ypaBHeHMit meTojom [aycca, Wcnonb3ys Asa
H7IeMEHTapHbIX Mpeobpa3oBaHus CUCTEMbI: 1C/ICHHE ypaBHeH!H Ha KOIQQULUMEHTBI MPH HEUIBECTHRIX 1
BbIYUTAHKHE YPABHEHHH,
B kakux ciydasX HaXoAMT NPUMEHEHHE METON [aycca pelleHust CUCTEMbI JIMHEHHBIX ypasHenuit? Uro
Vbl TTOHMMAEM M0/ JKBHBAJIGHTHbIMU CHCTEMAMH JIMHEHHBIX ypahenuit? Kakue npeobpasosanius
cUCTEMbl JIMHEHHbIX YPAaBHEHUH Ha3bIBAlOTCH snemeHTapHbiMu? K cucTeme Kakoro BHAa UMEET cBOEit
LLC/1LIO MPHBEAEHHE 3a/laHHON CUCTEMDI NUHelHbIX ypaBHeHuii MeTojom ["aycca? Kak peuraeres cucrema
JIMHEHHBIX YpaBHEHHWH TPEyroJbHOro BUAA, NojlyHeHHas 13 nexojHoit metosom [Maycca?
13 yeMm 3aKJI0HaeTCs MPOBEPKa MoJyHEHHOro peLCHHs CUCTEMbI NMHEHHbIX YpaBHEHWH?
CyuiecTByer Ju BO3MOJKHOCTb, €CJIH "na", To onuiuuTe €€, pelleHus CUCTEMbI JMHEMHBLIX YpaBHEHHH
meTozoM ["aycca B KOMNAkTHOM BuAe Oe3 NepenychbiBaHus 0603HaUeHHit caMUX HEM3BECTHbIX?
Kakue cHCTeMbl JIMHEHHbIX YpaBHEHUI Ha3bIBAOTCA ONPE/ICICHHBIMH, Heorpe/1esieHHbIMH?
[Kakue cUCTEeMbl JIMHEHHBIX YpaBHEHHI HA3bIBAOTCA COBMECTHLIMHU, HECOBMECTHbIMK?
3anuimnTe BU NpOTUBOPEUHBOTO ypPaBHEHHA.
Mossoaser au mertoa Iaycca OGHapy:KWTh MPOTHBOPEUMBOE YPaBHCHHME M CACHATH 3aKJIIoUeHHe O
HECOBMECTHOCTH CHCTEMbI JIMHENHBIX YPaBHEHNH?
3 4em COCTOKT JKOPAAHOBO NPeodpasoBaHUe CUCTEMbl IMHEHHBIX ypaBHeHHi?
Onuwnre metoa JKopaana—I aycca peLueHus CHCTEMbl AMHEHHBIX YPaBHEHHH,
Kakoe HEM3BECTHOE B CHCTEME JIMHEeHHBIX ypaBHEHUH Ha3bIBACTCH paspeluatomm?
Urto Ha3biBaeTcs paspelleHHbIM YPaBHEHMEM B CHCTEME JIMHEMHBIX YpaBHEHWH, pelacMbiX METOLOM
JKopaana-I"aycca?
UTo Ha3bIBAETCA Pa3pelleHHON CUCTEMOM JIMHEHHBIX ypaBHeHH?

Bonpochbl K peiiTHHI-KOHTPOII0 3
Copmyaupyiite ornpeaeienie noHATua "dyHKuua”. 3anunTe onpejesneHne NoHATH "QyHKUMs" B
CUMBOJIMUECKOI Noruueckoii gopme. Kakue Gopmbl 3anncu UCMONbL3YHOT A o603HaueHns GyHKuUnKU?
UTo Ha3blBaETCS 06IACTbIO OrpeeneHns (yHKLUNH, HE3aBUCHMO repeMeHHOIt (apryMeHToM), 001aCThbI0
sHauennit YHKLMK, 3aBUCMMOIi MepemMeHHoi? B Kkakom ciyvae apryMeHT H ashiBaior npooOpaszom. a
snavenne yHKimn obpasom? 3anuimnTe BeipakeHHe npoodpasa uepes o6pa3. Yro HazbiBaeTCA 00paTHOI
pyHKuHen?
Yro nasbipaetces rpadukom Gpynkunn? [puseanre npumepsl (GyHKLMH.
Y10 Ha3bIBACTCA OCHOBHBIMM d/1EMEHTAPHBIMM QY HKLMAAMHU?
Uro Ha3biBaETCA CYNEPro3nLMei (yHKLMA?
YT0 Ha3biBAETCS BMeMeHTapHOi (GyHKUMeH?
UTo Ha3bIBaeTCS KOHEUHOM 1 GECKOHEUHO YAeHHOM TOUKO# YnCI0BO# ocu?
UTo HA3BIBAETCS OKPECTHOCTBIO KOHEUHOH W OECKOHEWHO yJaneHHOW TOukM, Kak e€ 000o3HaunTh
cUMBOJIMYEcKn?
Y10 Ha3bIBACTCA YMCIIOBOH (YHKLMEH, YHCIOBOM NOCNEA0BATENLHOCTbIO?
U0 HA3LIBAETCA MPEAESOM YMCIOBOH N0CEA0BATENLHOCTH, KaK €r0 0003HAUNTH CHMBOJIMYECKN?



L1
. Copmynupyiire onpeje/ieH1e npeieia (ynkuun no leiine (B TepMUHAX rocne0BaTe/bHOCTEN).
_3anuwnTte onpejeenue npeaena GyHKuuu no [Ceiise B NOrMUYECKOil CHMBOIMUCCKOH (opme.

_Tlonb3ysich onpejeneHuemM npeaena QyHKUMM 110 [eiiHe. OTBETUTb HA BOMPOC: CYLIECTBYET WK HET
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Uro HasbiBaeTes GeCKOHEYHO MaJIoi YMCa0BOM nocienoBaTe1bHOCTbI0?

npejes 3a1aHHoi QyHKLUK f(x) B TOUKE X, €CIM CYLWIECTBYET, TO HalTH ero 3HaYeHHe:

. 2x* +x-3 A
) f(x)= xx_xl , x=l 2 f(x)=dn—, x%=0

. Copmynupyiite orpeaeneHue npejena gyrkuun 1o Kowwn B obwem cnyuae (B TEpMUHAX

OKPECTHOCTEH).

. Cdopmynmpyiite ornpeaesneHne KOHeUHOro Mnpeaena dyHkumu 110 Kowy B KOHEUHOW TOUKE (B TEpMHUHAX

nepaseHct) ((6—=0 ) — onpejeneHne). 3anuiiuTe OnpejaencHue rpeiesa ¢ynxkuun no Kowu B
NOrMYECKOi CMMBONHYECKOH opme.

. Copmyamnpyiite OnpejeneHue KOHEHHOro npejiena dynkumnm no Koty B GeCKOHEHHO yjlaneHHoi Touke

(B TepMHHAX HEPABEHCTB). Copmynupyiite ornpeaeieHue GeckoneuHoro npeaena Gyukimn no Ko B
KoHeuHoit Touke (B TEPMUHAX HEPABEHCTB).

. Ionb3ysch onpejiefieHdem npeaeia dynkurn no Kouuu, gokasare CrpaBeivBocTh BhIPAYKEH Wi
. . sinx ;
1) lim(2x+3)=5, 2) lim =0, 3) lim(Jx]==
x=l =t X X+t

JanuLInTe 1 0BBACHHTE CHMBOJIHYECKOE 0603HaUEHHE OIHOCTOPOHHErO NpEae/id (yHKUMK B TOUKE ClieBa
W Cripasa.

SBAsIOTCS K HKBHBATEHTHBIMU ONpeeneHns npeaena GyHKumu no [eiine 1 no Koww u pasinuuna i
Les1ecooBpPa3HOCTh HX NPUMEHEHNS?

Yo nasbiBacTes 6eCKOHeUHO G0bLIOi 1 BECKOHEUHO Malofi (ynkumeir?

[puseanre npumep OECKOHEUHO 60JILLION 1 HECKOHEUHO Masoi PYHKLHMK.

CpopmyimpyiiTe TEOpEMY CYLUECTBOBAHMSA KOHEHHOIO Mpe/iesia (pYHKLMM B TOUKE.

ChopMy MpyHTe OCHOBHBIE TEOPEMBI O MPEAENAX, HCMOJIL3YEMBIC JIA HaxXOXKAeHHs rpejena PyHKUNH.
Sanniute (POpMyJibl ABYX 3aMeHaTE/IbHbIX NPEICIIOB.

IKakue noKanbHble cBOHcTBa (PYHKLUMK B TOYKE HCCNEAYIOTCA € NOMOLIBIO rnpeaena’?

Kakue BblpayKeHUs [1pH  HAXOXNACHMW TIPEACTa GyHKUMH HE WMEIOT CMbiCaa 1 Ha3bIBAIOTCAH
Heompeie/IeHHbIMK?

. OObsicHuTe npocTeiiluue NpueéMbl pacKpbITHA HEOMpEAe/IeHHOCTEH, MCTIONB3YEMbIE NPH HAXOKICHHH
npejena pyHKUHH.
. Haitiaure npeaensbl:
. - ) 2x +x* -3 Coxt+2x-1
1) Ilm(ZJr3 -3x° +2x—1), 2) im————— , 3 lim————,
vsl v—+2 3x T i 8 =l x—1
. 6xT +5x7 =2 . 2xP+5x-3 . Ad+x—44-x
4) lim————, Dilip—————y 6) lim :
D G 2.\""]5 =3 X = x=0 53
. 1—cos3x .. sinx 2+x\"
7 lim————, 8) limIn \ 9) lim .
vl x° x=0 X e\ X =3

. Cpopmynupyiite onpeeneHue HernpepbIBHO# B TOUKE (PYHKLMH, 3aMULIMTE yCIOBHE HEMPEPLIBHOCTH.
. B kakom ciyyae CMMBOJIbI Mpejiena v PYHKLUK MOKHO NOMEHATD mectamu?
. Cdopmynupyirte TeOpeMbl O HENPEPLIBHOCTH OCHOBHOM 5JIeMEHTAPHOI (YHKUMH W dNEeMEeHTapHOI

(pyHKUMM B Kaz10it TOUKe 001acTH OrnpeencHus.

. Uro Ha3biBaeTcs TOUKOH paspbia GyHKLUUKU?

. Y70 HazbIBaeTCs TOUKOM paspbisa |-ro poaa, npuBeAUTE NpUMep.

. Y70 Ha3bIBAETCA CKAYKOM (DYHKUMH B TOUKE, NPUBEAUTE NPUMED.

. UT0 Ha3LIBAGTCH TOUKOM yCTpaHMMOTrO pa3pbiBa, NPUBCANTE NPUMED.
. Yro HazbiBaeTCA TOUKOW pa3pbiBa 2-ro pojia, NpUBEANTE NpUMED.

. Uro HasbiBaeTcs HeanemeHTapHoi (hyHKUKeH, MPUBEAUTE NPUMED.



I[IpoMeKyTOHHASE ATTECTALMS 10 HTOrAM OCBOCHHS IHCIHILTHHDI (aK3amen)
Bonpocsb! K IK3ameny
. Marpuupl. JleficTBua Haa MaTpHLaMH.
. Onpenenurenu. CoiicTsa onpeaenuTene.
. OOparnasn marpuLa.
. Panr matpuuibl.
. CHeTeMbl IMHEHHBIX YypaBHEHHIA.
. Teopema Kponekepa-Kanesiu.
. @opwmysnbl Kpamepa. Metoa ["aycca.
. Bexropsl. JInHeiitble onepauny Hajl BEKTOPaMH.
9. INpoekuns BekTopa Ha 0Cb. PasjiojkeHne BeKTOpa Mo opTam KOOPAHHATHBLIX OCEH.
10. Moay.ib Bekropa. HanpaBnsioline KOCHHYCBL.
|1, JleicTBus HaJ BEKTOPAMHU, 3alaHHbIMHK MPOCKLMAMH.
12. CkansipHoe Npou3BeieHHe BEKTOPOB 1 €T0 CBO¥CTBA.
13. BekTopHoe npou3seleHHe BEKTOPOB H €ro CBOWCTBA.
14. CMeluanHoe PON3BEJEHHE BEKTOPOB U €ro CBOHCTBA.
15. Cucrema KoopAuHaT Ha naockoctd. [peobpasoBanne CHCTEMbI KOOPAHHAT.
16. Y paBHeHUs NPAMOI Ha MI0CKOCTH.
17. MuoskecTa, Unucnosbie MHOKECTBA. MHOKECTBO ACHCTBUTE/ILHBIX HHCE.
18. Yncnosble npomMeskyTKH. OKpeCTHOCTh TOUKH.
19. Oynkums. CrnocoObl 3ananns GyHKLHH. OCHOBHBIE XapaKTePUCTHKH PyHKLMH.
20. O6patnas Qpynkums. Cnoxuas GyHKUMA.
2 1. IlocnenosaresbHocT. Yucnosas nocie10BaTe/ibHOCTD.
22. [lpeaen 4nc0BOM MOCAEA0BATENLHOCTH.
23. Ipenen GpyHkumn B Touke. OAHOCTOPOHHHE MPEAE/IbI.
4. Beckoneuno 6oMbluas GyHkums. BeckoHeuHo Maibie pyHKUHH.
25. [pu3Haku CyLIECTBOBAHUSA MPEACIIOB. [NepBblii 1 BTOPOi 3ameyaresibHble npeae/bl.
26. Cpashetine 6eCKOHEHHO MabIX (PyHKLHH. DKBUBAJIEHTHbIE OECKOHEUHO MallbIe.
27. HenpepbiBHocTb (yHKUuit B Touke. HenpepbiBHOCTb B HHTEPBAJIC W Ha OTpEe3Ke.
28. Toukn paspbiBa QyHKLMH K MX KnaccupuKaLms.
29. Iponssoanas GyHkimuu. usnyeckuii u reoMEeTPHUYECKHI CMBIC]I [pOM3BO,HOM.
. CBS3b MEK/Y HENPEPLIBHOCTBIO M ANGPEPEHLIMPYEMOCTHIO hyHKUHH.
. [lpon3BojHas CyMMbl, pa3HOCTH, NPOU3BEACHHS W HACTHOTO QyHKLMH.
. Iponsso/Has ciokHON 1 0OpaTHOM (yHKLMH.
. [1pou3BO/iHbIE OCHOBHBIX 3NIEMEHTAPHBIX GyHKUMA.
. KomnnekcHeie unena.
. HeonpeaesneHHbiit unterpat. OCHOBHbIE MOHSTHS 1 CBOFCTBA.
. MeTos HHTErpupOBaHUs MOACTAHOBKOH.
. MeTo HenocpeACTBEHHOTO HHTErpUPOBAHHUA.
. MeTo1 MHTErpUpoBaHHs M0 YacCTAM.
. Patmonansibie GyHKUMM.
. Unrerpuposanue palMoHanbHbiX Apooei.
41. MirerpupoBanue TPUrOHOMETPUUECKNX (DYHKIHH.
42. MirrerpupoBanie nppauMoHasbHbiX (yHKLAMA.
43. OnipeesieHHbiil HHTErpa KaK Mpeaes HHTerpanbHoi cymMmbl. ['eOMeTPHUECKHi CMBICI OMPEAC/IEHHOTO
MHTErpana.
44. dopmyna Hetotona — Jleii6uuua. MurerpupoBanue B CHMMETPHYHBIX TIpEJic/iax.
45, HecoOcTBEeHHbBIE HHTEIPATIbI.
46. Boluncnenme naouanaei niockux puryp.
47. Bpluncnenue JUIMHbL 1YTH MJ0CKOH KpUBOH.
48. Bbluuciienne nuoain noBepxHocTH.
49. Boiuucnenne odbema Tena.
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. DYHKUMK HECKOJIbKHX MEPEMEHHDIX.
. JindpdepenumnanbHbie ypaBHEHMUS. OCHOBHbIE TOHATHA.
. YpaBueHus ¢ pa3iesiouMMucs NepemMeHHbIMA.
. Oanopoatbie AndepeHtnanbHbie ypaBHCHA.
_Jluneiinbie ypasrenus. Y pasrenne bepnyanu.
. YpasreHus B 0JIHBIX an(depenunanax.
. Ypasnenns Jlarparoka u Knepo.
. YpaBsHeHusi, 10yCKAIOLLNE TIOHWKEHHUE MOpsAka.
_JNuneiinsie anddepeHunanbHbe ypaBHEHUsS BTOPOro Nopika.
. Murerpuposaniue AMdpepeHLnanbHbIX ypaBHEHWH BTOpOro nopsaka.
60. WMurerpuposaHne JuHEHbIX OOBIKHOBEHHBIX audepeHUnalbHBIX yPaBHEHHH BTOpOTO MOpsika ¢
NOCTOSHHBLIMU KO3 ULLMEHTAMH.
61. Jluneiinbie HeOAHOPOAHbIE An(depeHLmnanbHbIe ypaBHEHNA BTOPOTO nopsi/Ka.
62. Jlnneiinbie HeoaHopoaHble AnddepeHiuHanbHbie ypaBHeHNA BTOPOTO MOPS/KA CO CIELHaBLHOI 1PaBOii
HACTBIO.
63. Yucriosbie paibl.
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CamocrosiTeibHast pabora CTY1eHTOB
Bomnpocsl 1 3a1a4u

Pasaen 1. Merton koopaunat. KomnnekcHbIe YHea, neitcTus ¢ HUMU. Bekropbl. JInHeiHbie onepati Hal
pekropamu. CKajlsipHoe Npou3BeACHHE BEKTOPOB 1 €ro croitcrea. Cucrema BeKTOpoB. PassokeHue BEKTopa 1o
cucreme BekTopos. Matpuitbl. JleRcTBusA Hal MaTpULEAMH. O6parHas MaTpuua. Panr MaTp1Lbl. OnpeaeauTenin.
CroiicTBa onpeienureen.

Pasnen 2. @yHiunu. OCHOBHbBIC 2JIEMEHTAPHBIC (yHKLMK, HX CBOWCTBA W rpapuku. CpoiicTsa (dyHKLMI
HEMPEPbIBHLIX HA OTPE3KE.

Paspen 3. [lpousBoanas (yHKUMM €€ reoMeTpuueckuil ¥ (QU3MUECKHid CMbICT. [Tpou3BoaHas CyMMBl,
nponsseaeHus n vactroro. Ee reoMeTPUUECKNi CMBICH M CMBICIT B MPUKIIAZHBIX 3a/1a4aX.

saspen 4. OnpejeneHHbld  MHTErpan  Kak  MNpeac uHTerpanbHOil  cymmbl.  OCHOBHbIE —CBOHCTBA
onpejenentoro uurerpana. [lponssoanas MHTErpana no nepeMeHHOMY BEpXHEMY [peiesy. ®opmyna
Hbtotona-SleliGnnua. Beiuucienne onpeieneHHoro HHTerpana: HHTErpupoBanie 1o HacTim 1 MoJICTAHOBKON.
ITpuGnnKkenHoe  BbIUMC/EHHE  OTPEIENEHHOro  MHTErpajia: (opMyJibl  MPAMOYrOJbHHKOB. Tpaneuuit  u
Cuntiicona. HecoBeTsennble MHTErpaibl. MCrnonb30BaHne NOHATHA ONPEAC/ICHHOTO HHTErpajid B IKOHOMHKE.

Paspen 5. Yucnosble paabl. CX0AMMOCTL M CyMMa pAlld. Heo6x0MMOe yCI0BME CXOAMMOCTH. JleficTBus €O
CXOAAUMMHUCS pAfiaMu. YKMCIIOBbIE PA/bl C MOJOKHTENLHBIMU HICHAMMA. JlocTaTouHble MPU3HAKH. YCIIOBHbIC
CXOAMMOCTH MaTemaTHueckue: cpasHenus, Jlanambepa, paanKasibHbli NpHU3HAK Kowmu, uHTerpaibHbli npu3Hak
Koinm. 3nakoriepemerHble psiibl. AGCOIOTHas W yC0BHAA CXOAUMOCTH. 3nakouepeayiouecs paibl. [Tpu3nak
JleiiOHunua.

dyuKkroHanbHbie paabl. O61acTh CXOAMMOCTH. [ToHsTHe paBHOMEPHOI cxoumMocTH. Teopema CxoanMocTH
UeGniniesa. Teopema. Beitepiurpacca. CBoiicTBa paBHOMEPHO CXOALLMXCAH PAAOE. Crenennple psbl. Teopema
Abens. Pauuye cxoaumoct. OCHOBHbIC CBOHCTBA CTETNEHHBIX PALOB. Paznoxenue PyHKUHA B CTENEHHbLIC
psistbl. Pan Teitnopa u Maknopera. [1puMeHEHHE CTENCHHBIX PALOB K MpUOIIMIKEHHBIM BbIYHCIIEHUAM.

Yaspen 6. OcHoBHble nouaTus. JuddepeHumnalbHbie ypaBHEHM C pasAe/AOUIMMUCH nepeMeHHbIMH.
Osopoansie auddepeHunanbiblie YpaBHEH!s MEPBOro MopsaKa. Jluneitnble anddepenumanbHbie ypaBHEHMs
nepsoro nopaaka.  Jdupepenumanshbie  ypaBHEHHs, [OMYyCKAIOWME TOHIKEHNE nopsaka. JlnHeiiHbie
sudppepeHunaibHbie  ypaBHEHUs BTOPOro MOpsAKa € MNOCTOAHHBLIMH koa(puumentamu. Kenonb3osanue
upepeHLMabHBIX YpaBHEHUH B 9KOHOMUYECKOH IMHAMUKE.

Yunpaxuenue 1
1-10. Jlanst Beptumnbl A1 (X, ¥,.2,), 42(x,, ¥y, 2;), A3 (X35 V35 2305 Aa(X;0 Yy 2,), NHPAMHUIBL.
HaiiTn:
I. anuny pedpa 4142;
2. yron mexay pedpamu A14x u 4144



3. ypasHenue rpanm A142 A3 v €€ IO
4. ypaBHeHHsl BbICOTbI, ONyLIEHHOI W3 BEPIINHbI A4 HA rPaHb A14> As.

1. A1 (3,2.1), A2 (132),  A3(2.0,-1),  As(4:-2.3).
0 4 (2-18), A2(344),  A(2-12),  A«6,1.6).
3. 41 (8.5.,0), A2 (<3,7-5), Ax-4.13),  Ax=2,1-4).
4.4, (01=1).  A2(3-44), A6-13), A52-1).
5.41(32-3), A2(3-L1),  A(0272),  Aa(4-2.3).

6. A1 (0,6.-1). A2 (3,-8.2), Ax(4-1,0),  Au(2.,1.-4).
=l (Be=352), A2(0,5,4), A3(5,6.1). Aa(-2,1,3).
8. A1 (6.-2.0), A2(6,2,-1), A(2.-1.4), As(-2,7,4).
9.4 (1.4-2), A2 (-3,0,3),  A3(8,0,1), Aa(1,4,0).
10,4, (1,8,2), A2 (4-1.2), Ax(=1,53), Aa(3,3,53).
Yupaxuenue 2
11-20. CocTaBuTh YpaBHEHUE MHOMKECTBA TOUCK, 1A KKI0M M3 KOTOPBIX BbITIOIHACTCS CEAYIOLLIEE yCIOBHE:
| 1. CymMma KBaJpaToB PacCTOAHUI JI0 TOHEK A(1;1) n B(=3;3) pasna 20.
12. Cymma KBaJpaToB paccTOHUI 110 TOUEK A(3:-3), B(1;1) n C (=1;1) paBHa 28.
13. Cymma KBajparos paccTosHHUI 10 TOUeK A(3:-3), B(-1;1), C (=1;0) n D(2:—4) pasHa 38.
14, KsaapaT paccTOsHUA 10 TOHKH A(0;3), na 3 Gonblue KBaapaTa pacCToAHM J10 OCH abcumcc.
15. Cymma pacctosituii 10 Touek A(6:0) u 0(0:0) paena 10.
16. KBaapar paccTosiHus 110 TOUKH A(2:0) Ha 16 Gosnblue KBajpaTa pacCTOAHMS 10 OCH KOOPAMHAT.
17. Cymma KBa/ApaToB PacCTOAHMI 10 CTOPOH NPAMOYTrO/bHHKA, 06pa3oBaHHoro npambiMu x =0, x—4 = 0.
x—2=0, pasna 20.
18. Paccrostue 10 Touku A(0;3) paBHO paccTOAHMIO 10 OCH abcumce.
19. Pa3HOCThL paccTOAHUH 10 TOUEK A(0:10) u O(0:0) paBHa 8.
2(0). Paccrostue 10 Toukn A(2;0) paBHO pacCTOAHMIO 0 OCH OpANHAT.
Yupaxuenune 3

-~

21-30. JlaHbl BEKTOpbI a,b,c,d s nexoropom 6Gasuce. [Noka3sarb, H4TO BEKTOPbI a,b.,c obpazyior Hasuc,

HAiTTH KOOPAMHATBI BEKTOPA d B stom Gazuce. CucTeMy JHHEHHBIX yPaBHEHHH PELLIHTE METOJIOM Kpamepa.

21, a@(7:3:0), b (4;130), g (=T:1312), d (-11:8;5).
22, @(2:0:3), b (-9;2;10), ¢ (—4:2:10), d (=1;-2;:-10).
23, a(1:2:2). b (5:-2:-7), ¢ (0:5:-1), d (-2:6:-6).
24, a(-2:3;1). b (2:6;7), ¢ (4:-1:0), d 6:=3:=5).
25. a(1:3:1), b (1:-8:2), ¢ (0:-5:3), d (3:-8:2).
26. @(2:5:-1). b (=1:2:-6), Fl-Z:10), d (=11:=5:-1),
27. a(=1:4:3), b (5:0:1), ¢ (~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), z (—4:2:3), d (-10:-9:3).
30. @ (1:5:1). b (-2;5:4), ¢ (3:-1;2), d (4:19:9).

Ynpaxnenue 4
31-40. [pumensst meTon [aycca HCKNOHEHUA HEW3BECTHBIX, PELINTDL CHCTEMY nuHelnbix ypasHennii. Caenats
POBEPKY HAHJEHHOTO pelueHUA.

4x,+2x,— X, —3x, =11, 3%, = TX, + Xy — 2%, = =11, X, + X, — 3%, +2%, =8,
31 1% —-6x,+9x, = -8, 1 4%, —2X,+ X, —TX, =8 13 —2X, +3X, = X, +4X, =7,
3x, +4x, — 3%, + x, =10, " | X, +4x,+3x,-5x, =8, " 3%, —2x, +4x, - X, =3,

| 2%, — 2%, + X; - 2x, = 0. X, +6x, +5x, =13. 5x, +6X,+2X; — X, =1.



3x,+X,~ %, =0, X, +5x, = 3%; —2x, =12 2X, + X, + 4%y — X =3,
3 2, — 3%, + X, +2x, =10, 35 4X, +4X, + Xy + X, =2, 16 —X, + 2%, — 3%, + 2%, =11,
= X, +4X, — 2%y + Xy = =3 " |3x, +2x, —4x,+5x, =18, T 18X, = Xy + 2%+ Xy = —2,
|3, +2X, = X; +3X, =6. X, +4x, + X, +6x, =-10. 5X, +3X, + 6, —2x, = -5.
[»‘ﬂ +2X, —9X; + 3x, =1, 4X1+3X2+2X3—X4 =18, 2X, +3X; + X3 — X, =-4,
. /|5x,—9x3—5x4:—9. 18 3x, +2X, — 3%, +2X, =15, 39 3, + Xy — T Xy + X, = =21,
18X, + Xy + Xy — X, =10, " x, +7x, —6x;+4x, =13, *1-2x, %, + % ~5%, =0
|)a’1 + X, — Xy —2X, = 4. X, + Xy + 3%, = 3%, =5 X, +3X, + 4%, + 2%, = 10.
(3X, = 2X, + X3 + X, = =8,
40, 5X, + X, + 2%, = =11,
~X,+ X, = X3+ X, =0,
2x, — X, +6X; = 3x, = 9.
Ynpaxsenne S
41-50. Haittu:
14x* -3 x*+1 2x2 -9x +4
41. a) lim——, 6) lim ——— B) lim ,
)\ w 3xT +x+4 )‘-"r 24 8x+7 x4 J5_x —/x-3
42. a) hm Lo 0) li I w B) lim L8 —f =
gt TORES M 2x?+5x+2 - 5x
8x! —x’ +2 x'+8 Jx=2
43, a) lim——————; 0) li i li
- 8) .ITG\ =2¥° 43 ) \Lnl ¥ —x—-6 ) x-4 3x% —11x -4
 T+x—4x’ +x-2 . 4+ x
44.a) hm 1} = 0) lim £ ; B) lim i .
v 4 x” +8x x>l x? +2x -3 4l —6x =3
4—3x—x" x’—4x+3 x*=2x-3
45. a) lim 0 hm————— B) lim ;
o dy? 4 3x -1 ) x> x* 4 x=2 =3 2x+1—~x+4
4-x+5x 4x? +13x . 3-dx
46. a) 11m~—17i-, 6) lim _x_z-l-_liﬂi%, B hmj’——!—2
—r!").'.\- JUsE x==3 oy +x_6 K=l ||"\.+l_]
4x* +4x-3 P . -1-2
47. a) llm-\——\—— 0) llm—i—z—— B) llm—x———
—n 5x% +3x+4 =2yt —dx+4 =5 x=3
Ty’ —4x+2 = . Ax+]—
48. a) lim———-, 0) llm————z—, B) llm-\—+—l—1.
r—m 3—2x+5x° =l xt—x =0 2x
X' —x+1 e =
49, a) lim——t— 0) lim— 2 B) ]im—wri—.
v T X =2 F32.X —4x+4 =l 3x-3
4-74" 4 x=2 Y=
50. a) lim s 0) lilnul,— B) Iim-—l—j—q—l—.
o3y —dx 45 e i =0 Xt +16-4

Ynpaxuenne 6
51-60. 3amana dgynkuus y= f(x). HaiTh BCE TOUKM paspbiBa GyHKLMH,

[TocrponTs rpauk PyHKUMH.

ec/ii OHW CYULIECTBYIOT.

1 2

e x <1 X X< X=1. x<0
S, Flay=xx8, 1<x<2 52. f(x)=<x+1 1sx<0, 53. f(x)=¢x?-1 0=<x<1
k-2 x>2 1-x, x>0. =% *>1.



1+ 2%, x<-1, ¥
54, f(x)=4x, -1<x <1, 55. F(x)=qx+2
g, x2=1. &
X
2-x%  x<0, X2 +1,
57. f(x)=4—-x+2 0sxs52 58. f(x)=41-2x,
X, X>2. ~x—2,
x+1  x<-1
60. F(x)=4x?-1 -1<xs2
\2x, i@,

x<-1
1< x <1,
x>1.

x<0,
0<x<2
X>2

—1-. x< -1

X

~-x, —-1<xs1,
g, x>1

X

1-% X<,
2x, 1< x<2
8-x% x=2

CamocrosarenbHas pa60Ta CTyJeHTa COCTOMT B BbIMOJHEHWM 3aJaHKUHA THIIOBOIO pacueTa, O(I)OpM JIIEMOT0

OTJIe/IbHLIM OTUYETOM W 3allUILaeMoro CTyACHTOM. MeTtoauyeckue yKaszaHuia M 3alaHuda MOHKCHO HalTH

centike: hup://e.lib.vlsu, lufbltblreamf]7)456?89;’65?0}’];’00?0? pdf.

DOHJL OLEHOUHBIX CPEACTB JJIS MPOBEICHHs aTTECTalnH YpOBHA CHOPMHPOBAHHOCTH KOMIMeTeHLMH
00YUAIOLIMXCS 110 AUCLMTIIMHE OPOPMIAETCS OTAE/bHBIM JOKYMEHTOM.
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7.1. KnuroooecneueHHocTb

YYEBHO-METOJAWYECKOE U HHOPOPMAIIMOHHOE OBECIHNEYEHUE IUCHUIIJIMHBI

Hanmenosanie AHTEPATYpbl: ABTOP, HA3BAHHE, Moo KHUIOOBECIIEYHEHHOCTDb
BH[L H3/J1aHHA, H31ATENbCTBO u3naHus =
Konu4ecTrBo 3K3EMNIAPOB Hanuume B 31eKTPOHHOI
usnauuit B Gubanorexe Bal'y Gubnuorexe Bnl'Y
g coorserctun ¢ IOC BO
| 2 3 4
OcHOBHag nuTepaTypa
I Kparknil Kypc BbiCUIEH MATEMATHKH 2018 | | hitp://www.studentlibrary.ru/bo
[dnexrponnstit pecype] / banaunn K.B. - M. ok/ISBN9785394021039.html
Jlawkos n K. - 512 c. - ISBN 978-5-394-02103- I
9,
2. Beicluan MaTeMaTHKa B BONpOCcax W OTBeTax 2016 htp://www.studentlibrary.ru/bo
[AnekTponnsiii pecype] : yueb.nocobue / J1.B. ok/ISBN9785392143726.hunl
Kpuukos, noa pea. B.A. Mabuna. - M.
INpocnekr - 176 c. - ISBN 978-5-392-14372-6.
3. Buicwas matemathka. PykoBoacTeo K 2018 http:/www.studentlibrary.ru/b
pewenmio 3agay. T. | [Dnekrponnslii pecype] / 00k/ISBN97859221 15001 .html
JNynry K.H., Makapos E.B - M. : ®DUIMATIIUT
- 216.c. - ISBN 978-5-9221-1500-1.
- JlononuuTenbHas AHTEpPaTypa
1. Beicuwas maremaTHka. PYKOBOACTBO K 2018 http://www.studentlibrary.ru/bo
petennio 3apay. Y. 2. [InexktponHsliit pecype] / ok/ISBN9785922107563.htm|
Jlvury K. H., Makapos E. B. - M. :
MU3MATIIAT - 384 c. - ISBN 978-5-9221-
0756-3.
2. Bolcwan  marematuka  [DnekTpoHHbiil 2016 http://www studentlibrary.ru/bo
peevpe] / C.H. Hopodees. - M. Mup ok/ISBN9785946666220.htm]
oopazosatie, - 592 c.: mn. - (Moanelil KoHcnekT
sexumit). - ISBN 978-5-94666-622-0.
3. Buicwas maremaruka.  Kpatkuit  Kypc 2018 hitp://www studentlibrary.ru/bo
|dnexrpounsiii  pecype]:  yueb.nocobue  / ok/ISBN9785987045237.htm
Jlakepuik AP, - M. : Jloroc- 528 ¢. - (Hogan | | | -
vunsepeuterckan Gubnuorteka). - ISBN 978-5-
98704-523-7.
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7.2. llepuoantueckne H3AaHMs

M3secTrs By30B. MaTemaruka

l.
2 Maremarnyeckoe MOAEIMPOBAHHE.
3. JingdepeHumranbHbie ypaBHEHHA.
4. Yenexu MaTeMaTHuecKux HayK.
7.3. Uurepuer-pecypcesl
I. O6paszoBareibHbIii MATEMATHUECKUI CaHT - http://www.exponenta.ru/
2. Maremaruueckas sHumksIoneaus - hitp:/allmath.com/
3. OGpazosareiibHble pecypebl — window.edu.ru/

8. MATEPUAJBHO-TEXHUYECKOE OBECIEYEHHUE JUCHUILJINHDI

Jls peanu3aunn JaHHOH AMCUMIIIMHBL MMEIOTCS CNeUHAlbHbIC [OMELLEHHs [UIA MPOBEAEHHS 3aHATHI
JICKLMOHHOTO W npakTuyeckoro Tuna. [lpakTnueckue paboTbl MPOBOAATCA B N1a0OPaTOPUH  HHMCIICHHDBIX
meTonos (405-3).

[lepeyenb HEMOMbL3YEMOro JIMLEH3MOHHOTO MPOrpaMMHOTo obecrieveHust:

|. Microsoft Excel
2. Maple
3. MATLAB



S Vs

PaGouyto nporpaMmy cOCTaBuII: 5 /
..-m.1., npodeccop Manadeesa A.A. /}//L/'F
p /({19;1{111%)

Peuensent (npeacrasurelb paboroaaress): 4+ ¢
3am. anpekropa o passutnio 000 «banane» Koxnt A. B. £ il

(noanumcs)
[Mporpamma paccmoTpena u 006pena Ha 3acenannu kapeapst PAnll =
[potokon Ne  {a ot {6.08 L/ rona el \ /
Japeyrolui kadeapoi: K.¢.-M.H., goueHT bypkos B. J1. — €1

(noanuco)
abouas nporpasvma paccMoTpeHa u 0100peHa Ha 3acelaHnH yueBHO-METOANUECKOH KOMUCCHH HArpaBiCHHS
38.05.01 «DkoHomHueckas 0e30MacHOCTbY.

Mpotokon Ne /ot 07 29 rona é d/
v

[pencenarens KoMMccHm: 1.9.H., npodeccop [1.H. 3axapos

(noanucs)



JJUCT NEPEYTBEP/KIEHUS
PABOYEH MPOIPAMMBI THCLHMITJIUHBI

PaGoyas nporpamma o00pena Ha gyl /A L)  yueOnblii roj
ITpotokon 3aceanus kadenpsl No o/ oT &/L)¢ e rona
3aBenyrowui kadenpoi ,

Pabouas nporpamma ogobpena Ha &Wg/MZ y4yeOHBIH 101
[Iporokou 3acenanus kadenps Ne ./ o1 T A4/ rona
3aB OIILH ot

eaytomnii kaep Py ) Lesesy

[ a—

- X a2 -
Pabouas nporpamma onodpena na 020.—.2.{/{\/0“) yueOHbIi 10,1
. Py
[MpoTokon sacenanus kaeupul No 72 o1 2406 4% o 1

3aBeayroluii kaeapoii 7 )

€ =g~
Pabouas nporpamMma ogobpeHa Ha y4eOHbIH roa
[IpoToxon 3acenanus kadeapsr No oT roja

3aBenyrouii kagenpoi

PabBouas rniporpamma osi00pena Ha y4eOHBbIH ron
[TpoTokoa 3acenanus kadeapsr Ne oT roja
3asenyouui kageapoi

PaGouas nporpamma onio6pena Ha ~ yueOusif rog
[TpoTokon 3acenanus kadenpst No  or B ¢
3aBenyrowmni kadeapoii
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JINCT PETUCTPALIAM U3MEHEHUMIA
B pabouylo NPOrpammy AMCLIMIIHHDI
MATEMATHUKA
oOpa3oBaTe/bHOI NPOrpamMmbl HarpaBieHHs NOArOTOBKH 38.05.01 «DkoHomuueckas 0E30MacHOCTbLY,
creunanusaLms: « JKOHOMHUKO-NIpaBoBoe obecrieyeHne SKOHOMUUECKOH 6e30nacHOCTHY (CrieLnaInTeT)

Homep BHeceHbl H3MEHEHHS B 4acTH/pa3fienibl Ucnonuutens OcHoanue

H3MEHEHHS paboueil nporpammbl OHO (Homep W aara npoToKona
3acenanns kadeapbl)

12

3as. kajepoi /
(Toanucs) (DHO)




