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OLHEHOYHBIE MATEPHAJIbI

10 Y4eOHO# Jucuum/InHe Beiciiag MmaTemMaTuka

NEPEYEHb KOMIIETEHIU C YKABAHUEM PE3YJIbTATOB OBYUEHUSI

N 3TAIIOB UX ®OPMUPOBAHMS IO JUCHUIIIVHE

®opmupyembie NHaukaTopsbl 10CTHKEHUS
N HaumenoBanue
KOMIIeTeHIINT KOMIIeTeHIu Pe3yabTaTsl 00yueHust
KOHTPOJIMPYeMBbIX
(kKom M HaNMEHOBaHKE (xom 1 HaMMEHOBaHKE (3HaHUs, YMECHUS)
pa3aenoB U TeM
KOMIIETEHIIHMH) WHJIMKATOpa)
OIIK-2. Cniocoben OIIK-2.1. Ilpumensier OIIK-2.1. 3-1. 3naer Paszoen 1.
MMPUMCHATH MaTeMaTHYCCKUEC MaTeMaTU4CCKUC METOMbI }{ggﬁggg]gg%ﬂﬂ
00pabOTKU JaHHBIX
OCHOBHBIC 3aKOHBI U METOAbI U >
METOJb OCVIIICCTRISET MOJIY4EHHBIX B Mpolecce JINHENHAA AJI'EBPA
n . yH-[ pa3pa6OTKH NPOAYKIUU U Tema 1. DaeMeHTHI
HMCCIICAOBAHUM MaTECMaTH4YCCKYIO OCYILICCTBICHUS TMHeHoI anre6psI
€CTECTBEHHBIX HayK | 00pabOTKy JaHHBIX, JESTENbHOCTH NpeanpusaTus | 1eMa 2. DIeMeHTb
JUIS PELICHHUS 3a7]ad | MOJYYCHHBIX B XOJI€ OOIIIECTBEHHOTO BEKTOPHOH anreGpe!
o Tema 3. DieMeHTHI
npodeccuoHanbHOM | pa3paOOTKU MPOAYKIUHN | MATAHUS 9
AHAJTMTHYECKON TeOMeTpHH
JAEATENBHOCTH 0011eCTBEHHOTO OIIK-2.1. V-1. ¥YMeer | pyspen 2.
IIUTaHUs, a TAKXKE HUCIIOJIB30BAaTh MATEMATHYECKHH
HCCIEeI0BAaHUN U MaTeMaTUYeCKUEe AHAJIN3
SKCIEPTU3EI €€ METO/BI IPH Tema 4. D1eMeHTHI
MaTeMaTHYECKOro aHak3a
KadyeCTBa U Ka4€CTBa IJTaHUPOBAHUH Tema 5
HCIIOJIb3YEMOI'O ChIpbA TCXHOJIOI'MYCCKUX I[I/I(I)(I)epeHI_II/IaJILHOG
MIPOLIECCOB Pa3pabOTKU | ucuncienne GyHKIUH OTHOM
MMUIIEBOM MpoAyKIUH U [EPEMEHHOM
OCYIICCTBIICHHS Tema 6. OCHOBHBIE TEOPEMBI
JIeATENbHOCTH NPEAIPUSATUS nudepeHnantbHOro
0OILECTBEHHOTO HCHHCIICHAA
Tema 7. UccnenoBanue
IIUTaHUA

(YHKIMIA C TOMOLIBIO
TIPON3BOIHBIX

Tema 8. luddepentmansaoe
HCYHCIeHUE (PYyHKIIH
HECKOJIBKUX MEPEMEHHBIX
Tema 9. nterpansHoe
ucumciaenue QyHKIUH OJHOH
epeMeHHOMN

Tema 10.
Jduddepennnancapie
YpaBHCHHSA

Tema 11.
ITocnenoBarenpbHOCTH U
psABI

METOANYECKHUE MATEPHUAJIbL, XAPAKTEPU3YIOLIUE OTAIIbI

®OPMHUPOBAHWSA KOMIETEHIIUI

Hepeqem) y‘leﬁﬂblx 3aJaHuH Ha AYJIUTOPHBIX 3AHATUAX




Bomnpocel 1J151 npoBeieHUs] ONIPOCA HA 3aAHATUAX
HNuaukaropsl goctmxenns: OIMK-2.1.
Pazoen 1. AHAJTUTHYECKASI TEOMETPHS H THHEHHAS AJITEBEPA

Tema 1. Inemenmol 1unennoN anzeopol
ManI/IIIBI, OCHOBHBIC ITOHATHUS.

Omneparuu HaJ MaTPUIIAMH.
CaoiicTBa oneparnuii HaJ MaTpULIAMHU.
Onpenenurenu, HOHITHUS BUIBL.
Onpenenurenu 2 u 3 nopska.
Ornpenenurenu BbICIIMX MOPSIIKOB.
CaoiicTBa onpeneauTeNei.

OOpatHas matpuiia.
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CrnocoObl HaxoxaeHus: oOpaTtHoi mMarpulbl. DopMmysa A BbIUKCIEHUS 00paTHON
MaTpHULIBI.

10. Boruncnenue oOpaTHON MaTPHULBI C TOMOIIBIO ITOCTPOEHUS.

11. Panr maTpuusl.

12. CiocoOb! BEIYMCICHHUS PAHTOB MaTPHII.

13. Cuctembl TMHEWHBIX YpaBHEHUH, OCHOBHbBIE TIOHATHS.

14. Pemienue cucteM JTUHEWHBIX YpaBHEHUN ¢ ToMOIbi0 Gopmyn Kpamepa.
15. Pemienue cucteM JMHEMHBIX YpPaBHEHUH C IIOMOILBIO 0OpaTHOW MaTpPUIIbI.
16. Pemenue cuctem nuHeitHbix ypaBHeHuit . Teopema Kponekepa — Kanemnu.
17. Pemienue cucrem JTMHEHHBIX ypaBHeHnil. Meton ["aycca.

18. Pemenue TMHENHBIX OJTHOPO/IHBIX CUCTEM YpaBHEHUH.

Tema 2. DneMeHTH! BEKTOPHOI anrebpsl
BekTopbl OCHOBHBIE TOHATHS.

BekTopsl u 1MHENHBIE OnIepaly Ha/l HUMU.
[Ipoexuust BEKTOpa Ha OCh.

Paznoxxenue BekTopa o opraMm KOOPJIUHATHBIX OCEH.
Monayns BekTopa. Hanmpasisronime KOCHHYCBI.
OrmpesienieHre CKaJIIpPHOTO MTPOU3BEICHUS.
CkansipHOEe TTPOU3BEICHNE BEKTOPOB U €T0 CBOMCTBA.
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BI)Ipa)KeHI/IC CKaJIIpHOT'0O MPOU3BCACHNUEC YEPC3 KOOPAUHATEI.

N

[TpunokeHus: CKaIsIipHOrO MPOU3BEICHUSI.
. OmnpeneneHure BEKTOPHOIO MIPOU3BEICHUS.
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. BexropHOe npon3sBeieHrEe BEKTOPOB U €r0 CBOKCTBA.
. BepaxkeHue BEKTOPHOTO MPOU3BEJACHHUS Yepe3 KOOPANHATHI.

—_—
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. [IpunosxeHust BEKTOPHOTO MPOU3BEICHHUS.

. OnpeneneHne CMEMIaHHOTO MPOU3BEICHHS.

. CMmelaHHOE MTPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

. Beipaxxenue cMenmanHOro npou3BeACHUS Yepe3 KOOPIUHATHI.

. HexoTopsie npuiioxeHust CMEIIaHHOTO POU3BEICHHUS.

. JIuneliHo 3aBUCUMBIC U TUHEHHO HE3aBHCHMbBIC CHCTEMBI BEKTOPOB.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
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OproroHanbHasi cicTEMa BEKTOPOB.

bazuc npocrpaHcTBa.

PaznoxeHne BEKTOpa 1o Mpou3BOJIILHOMY 0a3ucCy.

CoOcTBEHHbIE 3HAUE€HNE U COOCTBEHHbBIE BEKTOPHI MATPHUIIBL.
[TpuBeneHne KBaApaTHON MATPHILIBI K TUATOHATBHOMY BUJLY.
OpToroHaNbHBIE U CHMMETPUIECKHAE MATPHIIBIL.

KBangpatuunsie GopmblI.

[TpuBenenne kBagpaTHIHON (HOPMBI K KAHOHUYIECKOMY BHULY.
OmnpeneneHne MONIOKUTEIBHOW U OTPULIATETILHON KBAAPATHYHON (OPMEI.

TeMa 3. DneMeHTHI aHATMTHIECKON TEOMETPHUH
JInHMM Ha MJIOCKOCTHU.

OcHOBHBIE MOHATHSI JIMHUH.

Pasnuunble BUABl ypaBHEHNH IPSAMOM Ha TUIOCKOCTH.

[Ipsamast nuHUS HA TUIOCKOCTU. Pa3nuyHbie BUIIBI 3a/1a4.

JIvHMM BTOPOTrO MOpPsAKa HAa TUIOCKOCTH.

OcHOBHBIE OHATHSI O0IIee YPAaBHEHUSI JIMHUS BTOPOTO MOPSIIKA.
OKpy>XKHOCTb YpaBHEHUS MOHSITHUS, CBOMCTBA.

DIITUIIC YpaBHEHHMSI TIOHSTHSI, CBOMCTBA.

['unep6ona ypaBHeHHsI TOHATHSI, CBONCTBA.

. [TapaGomna ypaBHEeHUs TTOHATHS, CBOHCTBA.

. YpaBHEeHHE MOBEPXHOCTHU U JINHUU B IPOCTPAHCTBE.

. OcHOBHbBIE IOHATHSA. Y PaBHEHUE TUIOCKOCTH B IPOCTPAHCTBE.
. [Imockocts. OCHOBHEBIE 33/1a4H.

. YpaBHeHue npsimMoit B npoctpanctse. [lonsTus.

. YpaBHeHUs NPAMBIX B IpocTpaHcTBE. OCHOBHBIE 3a]aUH.

. [Ipsimast 1 mmockocTh B pocTpancTBe. [IsaHaTHS.

. [Ipsimast 1 mIOCKOCTH B mpocTpaHcTBe. OCHOBHBIE 33/1a4H.

Pazoen 2. MATEMATHYECKHH AHATH3
Tema 4. DjieMeHTbI MaTeMAaTHYECKOI0 aHAJIN3a

Bomnpocs! /151 IpoBeeHusI onpoca:

S e

Jatb onpenenenue GpyHKIUH, TPUBECTH MPUMEPHI (PYHKINH.
OCHOBHBIE XapaKTEPUCTUKU (QYHKLUH.

OnemenTapHbie GYHKINU (TpaduKn).

[Tpenen ¢pyHkuuu. MeTozs! BBIYMCICHUS IPEEIIOB.
HenpepbIBHOCTD (DyHKITHIA.

[Ipumenenre GpyHKIMI B SKOHOMHKE.

Tema 5. luddepenunaibHoe HCHHUCTIeHHE PYHKIMH OHO epeMeHHOoi

Bonpocs! 1J1s1 IpoBeeHUs ONpoca:

1.

2
3.
4

Jatb onpenenenre npou3BogHON U auddepennunana GyHKINN, TPUBECTH TPUMEPHIL.
MexaHHYECKUI U TEOMETPHYECKUI CMBICI IPOU3BOIHON (DYHKITHH.

[Ipoun3BoHBIE OOPATHOM, CIIOKHOM, HESIBHOM, MapaMeTPUIECKU 3aJaHHON (DYHKITHI.
[Ipon3BoHBIE BBICIINX MOPSIIKOB.



Tema 6. OcHOBHBIE TeopeMbl M PepeHIIHATBLHOT0 HCHUCICHUS
Bonpocsl 1J1s1 npoBeaeHHs onpoca:
Teopema depma
Teopema Poms
Teopema Jlarpanxa
Teopema Komm
[IpaBuio Jlonurans
®opmyna Teitmopa
Tema 7. Ucceirienopanue (pyHKIUH ¢ HOMOIIBIO IPOU3BOAHBIX

Bonpocsl 1J1s1 npoBeaeHHs onpoca:

1. DxcTpemyMbl (QyHKIHMH.

2. Ilpumenenune muddepeHnaTbHOTO MCYHUCICHUS K HUCCIAEAOBAHUIO  (YHKIIMMA

MOCTPOCHUIO IPpahUKOB PYHKIIHUI.
3. Ilpumenenue nupdepeHanTbHOT0 HCYUCICHNS B SKOHOMHUKE.

A

Tewma 8. Iu¢pdepenunanbHoe ucHUCIeHNe PYHKIIUN HECKOJIbKHX MePeMeHHbIX
Bomnpocsl 1J1s1 IpoBeAeHUs 0ONpoca:
Jate onpenenenue GyHKIMY HECKOIbKUX MTEPEMEHHBIX, IPUBECTH IPUMEDPHI.
OcCHOBHBIE XapaKTEPUCTUKU (PYHKINN HECKOJIBKUX MEPEMEHHBIX.
[Ipenen GyHKUMN HECKOIBKUX NEPEMEHHBIX.
HenpepbsiBHOCT (DyHKIIMIT HECKOJIBKUX TIEPEMEHHBIX.
DKOHOMHUYECKUE WIUTIOCTPALUU (PYHKLIUH HECKOJIBKUX TEPEMEHHBIX.

Nk W=

Tema 9. UHTerpaibHoOe HcuncjieHue GyHKIMH OHOM MmepeMeHHOI
Bomnpocsl 1J1s1 IpoBeAeHUs ONpoca:
Jlatb omnpeneneHue nepBooOpa3Hoil PyHKIUH, TPUBECTH IPUMEPHI.
Heonpenenennsiit uaTerpan. IHTErpupoBaHue myTeM 3aMEHBI.
Heonpenenennslii naTerpan. MHTErpupoBaHue mo-4acTsM.
Heonpenenennslii nuterpan. MHTerpupoBaHue TpPUroHOMETPUUECKUX (DYHKIUH.

bk W=

MHTEIPUPOBAHUS.
6. DKOHOMHYECKHE WIIIOCTPALUU ONPEAEIEHHOTO HHTETPpaa.

Tewma 10. InddepenunanbHbie ypaBHEeHUs!
Bonpocs! 1J1st npoBegeHust onpoca:
Hatb onpenenenue qudepeHnaIbHOro ypaBHEHUs, IPUBECTH PUMEPBHI.
Juddepennnanbapie ypaBHEHHS IEpBOTO nopsiaka. OcHOBHBIE MOHATHS. 3anaun Koy,

JuddepeHunanbHbIX YpaBHEHUH IEPBOTO MOPSIKA € Pa3ACIISIOUIMMUCS TIEPEMEHHBIMU.
OpnHopoanbie AuddepeHnanbHble ypaBHEHUS IEPBOT0 MOPsAKa.

JIuneitnoe nuddepeHnuanrsHoe ypaBHeHHE TIEpBOTro mopsiika. Y paBHeHne bepHymm.
JuddepennnanbHble ypaBHEHUS BBICIIUX MOPSIKOB.

Juddeperunanbabie ypaBHEHHS, JOMYCKAIOIINE TOHWKESHUS TIOPSIIKA.

JIuHelHbIe OJHOPOAHBIE YPAaBHEHHS BTOPOTO MOPsIKA € IOCTOSHHBIMU KO3((PUIIEHTaMHU.

A S Ul e

[Ipunoxxenus nuddepeHnnaIbHbIX YpaBHEHHH K 9KOHOMHUKE.

Tewma 11. IlocsaenoBaTeIbHOCTH U PAABI
Bomnipocsl 111 npoBeieHus1 onpoca:
1. Jatb onpenenenuie ynciaoBoro psjaa. [Ipusectu mpumepsl.

Omnpenenennblii  uHTerpan. @opmyna HbrotoHa-Jleii6Huna. Metoasl M crocoObl

JluHeliHble HEOAHOPOJHbIE YPABHEHUS BTOPOTO MOPSIIKa C MOCTOSHHBIMU KO3 (HULIUEHTaMH.



2. IlomoXHUTENbHEBIC YHCIOBEIC pAABIL. CXOI[I/IMOCTB H CyMMa psja.

(98]

HeoOxoauMmelii 1 4OCTATOYHBIN NPU3HAKU CXOAMMOCTH MOJIOXKHUTEIbHBIX YHCIOBBIX PSAIOB.

4. 3HakomnepeMeHHbIN psa. JlocTaTOuHBIM NPU3HAK CXOAMMOCTH 3HAKOIEPEMEHHOIO psija.
AOCOII0OTHAs U YCIOBHAs CXOAUMOCTb.

5. 3nakouepenyrommiicst psa. [lpusnak Jleitonuma. Ocrartok psga. OleHKa ocTaTka psjaa c
MOMOIIIBIO TIpu3HaKa JleOHua.

1. ®yskumoHambHBIN psaa. O6IaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.

2. CrenenHoil psna. MHTEepBanm m pagmyc cxoamMocTd. HaxoxaeHue paguyca CXOOUMOCTH C
oMouIbIo pu3Haka JlanamoOepa.

3. Psan Teinopa. Psg Maknapena. Pa3noskenue QpyHKIHI B CTENIEHHBIC PSI.

4. IlpumeHeHue CTETEHHBIX PsI0B B MPUOIMKEHHBIX BBIUMCICHUSX.

5. IlpumeHeHue psIOB B IKOHOMHUKE.

Kpurepum ouenku (B 0asiax):
- 2 Gama BeICTaBisieTcsl 00ydaromeMycs, eClid OTBET Ha BOINPOC MPEJCTABJICH B IOJHOM o0beMe 0e3
OomMOOK U HEJIOUYETOB (coomeemcmeue unouxamopy OIIK-2.1.);

- 1 Gamn BeICTaBIsIeTCS OOY4YAIONIEMYCsl, €CIH OTBET Ha BOMPOC IMPEICTABICH B MOJHOM 00beMe, IpU
OTBETE JIOIMYIICHBI HETOUHOCTHU (coomeemcmeue unoukamopy OIIK-2.1.);

- 0,5 6amna BeicTaBIsIeTCS 00yUaIOMIEMyCs, €CJIM OTBET Ha BOIIPOC MPEJICTABICH HE B MOJHOM 00beMe,
IIPU OTBETE JIONYIICHBI HE3HAYNTEIbHBIC OITMOKHU (coomeemcmeue unoukamopy OIIK-2.1.);

- 0 OaytoB BBICTABIISIETCS OOY4YaAIONIEMYCsl, €CITH OTBET Ha BOIIPOC HE IMPEICTABIICH, WM MPH OTBETE
JIOTIYIICHEI TPYOBIC OMUOKYU (coomeemcmeue unouxamopy OITK-2.1.)

3apanus AJsl TEKYIero KOHTPOJIs

PacueTHO-aHAJIUTHYECKHE 3aJaAHUSA
HNuaukaropsl goctukenns: OIMK-2.1.

Paszoen 1. AHAJTHTHYECKASA TEOMETPHA H IHHEWHAA AJITEBPA
Tema 1. djeMeHTHI JTUHEHHON aJredopbl
3aganus 1J1s CAMOCTOSITEILHOM PadoThI:

Jana cuctema JIMHEHHBIX ypaBHeHHWH. JlOKa3aTh €€ COBMECTHOCTh M DPEIINTh ABYMs cmocoOamm: meromoM Kpamepa;
CpeICcTBaMU MaTpUYHOIO HcUHciIeHus; MmeroaoM ['aycca; metogom XKopnana-TI'aycca.

5x; +8x, —x3 =7, 4x, —3%x, +2x5 =09,
1. le _3X2 +2)(3 :9, 2. 2X1 +5X2 _3X3 :4,
X| +2x, +3x3 =1. 5x; +6x, —2x53 =18.

Tema 2. DjieMeHTBbI BEKTOPHOIi aJiredpbl
3agaHus 1J151 CAMOCTOAITEIbHON padoThI:

B Tabnuue npuBeaeHbl KOAQGUIUEHTH! NPSAMBIX 3aTpaT U KOHEUHAsl IPOAYKIHS OTpaciiel Ha IIaHOBbBIN
HEPUO/I, YCII. IEH.E]I.

IloTpedJenue .
KoHeunsrit
Otpacinb Cenbckoe
[TpoMBIIIIIIEHHOCTD 9 MPOIYKT
X035IUCTBO
IIpou3BoacTBO | [IpoMBIIIIIEHHOCTD a b t




Cennckoe
X035IMCTBO

Haiitu:

IJIAHOBBIE 00BEMBI BAJIOBOM MpoaAyKInuu OTpB.CJ'ICfI, MCKOTPACJICBBIC ITIOCTABKU, YUCTYIO

MPOAYKIIHIO OTPACIIEH;

2. HeoOXOIMMBbI 00BEM BaJIOBOTO BBIITYCKA KaX/I0M OTpaciu, eciiv KOHEeYHOe oTpebieHne
MPOIYKIIMH CETBCKOTO X0341iCTBA yBEIUYUTCS Ha k%, a IPOMBILIUIEHHOCTH Ha [%.
a b c d ¢ f k ]
0,1 0,3 0,55 0,1 100 400 10 30

Tema 3. jieMeHTHI AaHAJIMTUYECKOI reoMeTPHUH
3aganus 1J1s CAMOCTOSITeILHOM PadoThI:

[Jans! Bepmmab Tpeyronsauka ABC. Haiitu: ypaBHeHue cTopoH; umHY cTopoHsl BC; ypaBHEHHE BBICOTHI, OMYIIEHHON 13

BEpLIMHBI A; IuIomaap Tpeyroibarka ABC; cucteMy HepaBeHCTB, Olpeaesonmx TpeyronsHuk ABC.

A (2;-1), B (-2; -2), C(3;4).

Pazoen 2. MATEMATHYECKHH AHATH3
Tema 4. DiaeMeHTHbI MATEMATHYECKOI0 AHAJH3A
3aganus 1J1s CAMOCTOSITeILHOM PadoThI:

[

Haiiti o61acTsb onpesenenus GYHKIUU 3 = +/(2x — 5)(4 + x)

2. Haiinure 061acTh JOMYCTUMBIX 3HAYCHUH (YyHKIIUN:
[ X o
3. flx)=4 - 3v9x — x’ . Onpenenurs MHOKECTBO penieHuit HEpaBEHCTBA
Y
[3x® +s5x—1<1,
4. Haiitu MHOKeCTBO KOopHel ypaBHeHUs 10x° + 7x* —35x° +5x2 —4=0.
5. HaliTh wacTHOe HBYX KOMIUIEKCHBIX uucen. llomydyeHHOe dYHCIO TpenCcTaBUTh B

TPUTOHOMETPUYECKON M TIOKa3aTeNbHOW (hopMax 3amucu W U300pa3uTh Ha KOMIUIEKCHON IJIOCKOCTH:

6. Beruucnurs (’— 3+ 5]5 .

Tema 5. TuddepeHunanbHoe HCHUCTEeHHE (PYHKIIUH OJHOM NepeMeHHOMI

3aganus 1J151 CAaMOCTOATEIbHOI padoThI:

) ( 1 12 )
lim -
1. Bomuucauts npeaen dyuxmun * > ¥ T2 ¥ 8
X+ 4, X < —1,
2. Haiiti Touku paspsiBa Qymkimin T(x) =<x° +2, —1<x<l,
2X, x >1.
3 Hai _ 4x
. aiTH 001acTh onpeneseHuss QyHKIUn V = R
[4-x)’
4. HccnenoBaTh (PyHKIMIO HA YETHOCTh-HEYETHOCTD: y = vy

x'=5

Haiitu Bce 3HaueHuUs KOpHAI U I/I306pa3I/ITb UX Ha KOMIIJIEKCHOM TIJIOCKOCTH: 3\/§ .



3
Berumcnuts mpezen lim (x _4 2x — 1)()( +1]
x——1 X + 4x~ _ 5

[ToctpouTs rpaduk, ykasars XapakTep pa3pbiBa B TOUKaX pa3pbiBa, €CIM TaKUE UMEIOTCS:

2
Jlokazarb, 4T0 GYHKIHS HEMIPEephIBHA B TOUKE Xo: V =5x" —1, x, =0,

Tema 7. UccsienoBanue pyHKUMA ¢ MOMOIIBIO MPOU3BOAHBIX

3aganus 1J151 CAaMOCTOATEIbHOI padoThI:

o o 2
3anucarh ypaBHCHHE KacaTelbHOM K QYHKIIMU B 3aaHHOM Touke: V = (4x—x7)/4, x, =2,
BEIUHCINTS NPUOTIKEHHO ¢ oMoIbio quddepennuana: y =i/x, x=7,76.

x

Haiitu mpou3BoHYIO N-TO TOpsAIKA: y = xe™ .

Brramc OM3BOIHYIO CIIOXKHOH (] v 2(3x3+4x2—x—2)

BIYUCJIUTD ITPOU3BOIH JIOJKHOU HKIITUH = .
P Y Y 15vV1+x

3+

3¢
BbruncnuTh Npou3BOHYIO MapaMeTpuyecko GpyHKIUN 3

.|t
y=sin| —+t1|
3

X

2

o 1 X
Haiinure acumnrorsl rpaduka QyHKIUN y = 45 M TOUKN Ero epeceueHus ¢

ocsiMu KoopauHat. [1o HaliIeHHBIM TAHHBIM CXEMATHYECKH MOCTPONTE TpaduK.

[IpoBenuTe mosHOE HccaeoBaHNe (DYHKIIUU U TIOCTPOUTE ee rpaduk:
3

Py Py X X
.Yy =x+3Vx" . 2. y=—"— 3. y=(x>+2x)e".

12(x—2)°

Tema 8. udpepenunaibHoe ucHUCTIeHHE PYHKINHM HECKOJIBLKHX MepeMeHHbIX

3agaHus 1J151 CAaMOCTOSITeIbHON padoThI:

Haiitu yacTHbIE TPOU3BOJHBIE PYHKIUH 7 = xy (4 — x — y)

Haiitu kpuTHYeCKre TOUKH QYHKIUH 7 = X~ + 8y’ —6Xy | ONPENETUTh XapakTep IKCTPEMyMa
B HUX.

Haiitu namGomnpiniee U HauMeHbIIee 3HAYCHUE (DYHKIMH z = x> +y> —xy+x+y B 3aJaHHOI
obmactn: X =0, y=0, x+y=-3.

Jlist pyHKIMA TONE3HOCTH 1 = X ™ IOCTPOUTH TPaJMEHT-BEKTOP B Touke M(4;1).

OnpenenuTs yCIoBHBIN dKecTpeMyM (pyHKImK v = x*° 3" npu orpannuennu x+y=150.

Tema 9. UaTErpasibHoe HcHHucIeHue PyHKIMU OHOI mepeMeHHOol

3agaHus 1J151 CAaMOCTOSITeIbHON padoThI:

l.
2.

(98]

BrruucinTe miomans GUIyphl, OrpaHUYEHHOM TMHUAME y=X"+4xX, y=x+4.
) X
BrrarciuTe HeonpeIeIeHHbIN HHTerpaj J.[Z cosx+e* — Tjdx .
X
o J- xe*vdx
Boruncnute HeonpeaeneHHbI UHTerpai (MHTErPUPOBAHUE T0-4ACTAM) .
Haiitn npupocT kanurana NpeAnpusTHs Ha JAHHOM IPOMEXYTKE BPEMEHH, €CIIM CKOPOCTh

W3MEHEHNUs HHBECTHLMH uMeeT cenytomuii sun: [ (f) = ¢/ (" +d,a<t<p.



Ealb

o =N W

Pacnpenenenne noxoma B HEKOTOpOM cTpaHe omnpenensiercs KpuBod Jlopenua:
2
y=ax + bx. Kakyro gacte moxoma momydaroT ¢ % HamOojee HU3KO OIUIaYuBaEMOTO

Hacenenus? IlocunTarh KOA(PGHUIIMEHT HEPABHOMEPHOCTH pacHpeelIeHUs] COBOKYITHOTO
noxona, eciim a=0,87, 8=0,13, c=12.

Tema 10. JudpepenunaibHbie ypaBHEeHHS
3aganus 1J151 CAaMOCTOATEIbHOI padoThI:

Pemnts 3amauy Komm y’=2y+1, y(3)=1.

2 2 01 '
HaﬁﬂI/ITe 0611166 pEeUICHUC I[I/I(b(l)epeHHI/IaJILHOFO YPaBHCHUA Y +X y =Xy .

' _ —x’
Haiizure yacTHoe pemmenne mubdepermansaoro ypasrerns ¥ 1240 =Ye

Pemmute muddepennmansaoe ypaBHEHHE cos y dx = (x + 2 cos y) sin y dy

f ix
=g

)] 4 o .
Pemennem nuddepeHnaaibsHOro ypaBHeHUS - SBIISICTCS CEMEWUCTBO (DYyHKITHIA. ..

xvV+exy =y
Pemnre ypaBHenue = - d v
2 F F 1 =
Pemnre ypaBHeHUE (2x +1)dy +y“dx =0

. dp
OYHKIIMK CTIpoca W MPEIOKEHUS Ha HEKOTOPBIH ToBap MMErOT BuA g =50—2p — 45 u

d . .
s=70+2p— 5?}7. Haiigure: 3aBucUMOCTh paBHOBECHOM LIEHBI OT BpeMeHH, eciiun p =10 B
t

MOMEHT BpeMeHH [ = 0

. Pemuth muddepeHnuaIbLHoe ypaBHEHUE INCLUDEPICTURE

"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip image050.gif" \*
MERGEFORMATINET INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip image050.gif" \*

MERGEFORMATINET > +»' = 2r=0
Haiitu oOmee pemenne nuddepeHNaTIbHOTO ypaBHEHUS, BBINOJIHUTH MPOBEPKY

INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imageO81.gif" \*
MERGEFORMATINET INCLUDEPICTURE

"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imageO81.gif" \*

MERGEFORMATINET ' ~4»' =0

CocTaBUTh XapaKTepUCTUUYECKOE ypaBHEHUE U HATH oOluee perieHue auddepeHnuaibHoro
ypaBHEHUSA INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel10.gif" \*
MERGEFORMATINET INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel10.gif" \*

MERGEFORMATINET »' t2¥'+y=0

Pemnts OZHOPOJHOE mddepeHnranpHoe ypaBHEHHUE BTOpPOT'O opsiAKa

INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel26.gif" \*
MERGEFORMATINET INCLUDEPICTURE

"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel26.gif" \*

MERGEFORMATINET ¥ —2¥'+107 =0,

Haiitu yactHoe pemienue nudepeHnaIbsHOr0 YpaBHEHUs, YAOBIETBOPSIOIEe HaualbHBIM
YCIOBUAM INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel38.gif" \*
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MERGEFORMATINET INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel38.gif" \*

MERGEFORMATINET y0=1 INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel40.gif" \*
MERGEFORMATINET INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel40.gif" \*
MERGEFORMATINET y=2 INCLUDEPICTURE
"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel42.gif" \*
MERGEFORMATINET INCLUDEPICTURE

"http://mathprofi.ru/h/differencialnye uravnenija vtorogo poryadka clip imagel42.gif" \*
MERGEFORMATINET > ~47="0

Tema 11. IocaienoBaTeIbHOCTH U PSAbI

3agaHus 1J151 CAaMOCTOSITeIbHON padoThI:
5

1
1. Omnpenenurte XapakTep CXOAUMOCTH 3HAKOYEPEAYIOIIErocs psaa Z 5
n=1

(n+ l)5
2!7

(=5)".

2. JlokaszaTb CXOIUMOCTH psijia 1o npusHaky Jlamambepa z

n=1

3. Jloka3aTh CXOJMMOCTH psija 1Mo npu3Haky Komm i @r+1)
4/1

n=1

n

4. Jloka3aTb CXOIMMOCTD Psi/ia [0 UHTErPAIIbHOMY IPU3HAKY >

n=1

n+1

5. MHccnenoBars CX0IUMOCTB psifa Z !
- 3+27
n=1

i n’(x—3)"
(n*+1)?
Omnpenenure 001acTh CXOAUMOCTH CTEIIEHHOT'O psiia n =1 .

Paznoxure QyHKIUO ¥ = 2¢*" —x* —4x B psj Teilnmopa B OKPECTHOCTH TOUKH X=1.
Paznoxure QyHKIuo v =2e™" —x” —4x B psij MakiopeHa.

OneHnTe OCTaTOYHBIA WIIEH psAfa MPU Pa3IoKeHUH (QyHKIUU » = 2e
Telnopa B OKpECTHOCTH TOYKH X=2.

5. Bewruuciuts 3HaueHue cos0,8 ¢ TouHocthio 0,001.

x+1

=

—x—4x B pan

Kpurepun ouenku (B 6aj1ax):

- 2 Oamna BBICTaBJISIETCS OOYyYarOIMIEMyCs, €CITM 3a/IaHHE PEIICHO B TOJHOM 00beme 0e3 OommbOOoK
HEJI0UETOB (coomeemcmeue unouxamopy OIIK-2.1.);

- 1 Oann BbIcTaBNsieTCd OOydYaroIEMycs, €CIM 3aJaHUE PEIICHO B IMOJHOM 0o0beMe, NpU pelIeHUH
JIONTYIIEHbI HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 0,5 Gaymra BeICTaBIsIETCS O0YUYAIOMIEMYCS, €CJIM 33JJaHUE PEIICHO HE B MTOJIHOM O00BbeMeE, MPU PEIICHUN
JIOIYIIIEHbI HE3HAYUTEIbHbIE OMUOKY (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0 GanyoB BBICTaBIIsIETCS OOyYaroOIIEMyCs, €CIIM 3a/laHle He PELICHO, WM MPU PEIIeHUH JOMYIICHBI
rpyObie omuoKu (coomeemcmeue unouxamopy OIIK-2.1.)

KommiekTsl 3a1aHuii 111 KOHTPOJIbHBIX padoT

Nupukaropsl nocrukenunsi: OIIK-2.1.
11



Tema . DyHKUMHU OJHOM AeHCTBUTEIbHON NePeMEHHOMM.

Bapuanr 1
1. He npumensis npasuio Jlonurans, HalTH Hpeneﬂm (byHKIUH.
1—2x N N COS X ¢ >
a) ilim ———;6) lim Irx = B)ll 7Z;I‘) lim[k+5)
x—x 3Ix — 2 x>0 Sx x—> X

2. Haiitu Touku paspbiBa q)yHKLu/H/I, €CIIM OHH CYILECTBYIOT, CKauYOK (PYHKIUH B KaXKIOH TOUKE

pa3pbiBa U MOCTPOUTH TpaduK.
1

X + 4, x < -1, 1\:25
F)=ix?+2, —1sx<1, J®=(7
a) 2X, x>1. 6)
Bapmuanr 2
1. He an/IMeHsM npaBwio Jlonurans, HAWTH peaensl QYHKIUH.
+1 N — 1—cos8x —o\!
a) | lmxi; 6) im Y273, gy lim o SO%E lim(x 2] .
x>0 2x” 4] x—7 x—7 x>0 ] —cosdx x> x

2. Haiitn ToukHM pa3pbiBa (YHKIMH, €CIM OHH CYIIECTBYIOT, CKauOK (PYHKIMH B Ka)XJIOH TOUKE
pas3pbIiBa U OCTPOUTH TpaduK.

—X, x<0, 3

2, 0<xsy, g S0=3

x+1,  x>2.

2y S0)=

Kpurepum ouenku (B 0asiax):

- 8 OayIOB BBICTABISETCA 0OYUAIOIIEMYCs, €CIIM KOHTPOJIbHAS peIlleHa B MOJIHOM 00bemMe 0e3 ommboK 1
HeZ10ueToB (ITyHKTHI HoOMepa 1 ornieHuBaroTcs B 1 6aii, myHKTHI HOMepa 2 — B 2 0ajuia) (coomeemcmeue
unouxamopy OIIK-2.1.);

- 6 6a/UIOB BHICTABIISIETCSl 00yYaIOIIEMYCs, €CITH KOHTPOJIbHAS PElIeHa B MIOJIHOM 00beMe, IIPH PEIICHUN
JIONYIIEHbI HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 4 Ganna BbIcTaBisieTcs oOydarolleMycsl, €ClId KOHTpOJIbHAas pelieHa He B monHoM oObeme (50%
paOOThl  BBHIMOJIHEHO), TpPU pEIIEHUH JOMYIIEHbl HE3HAUUTENbHbIE OIIMOKH (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamioB BBICTABISETCS OOydYaIOUIEMYCs, €CITM KOHTPOJIbHAs HE peIIeHa, WIH TPH pPEHICHUU
JIOTIYIIEHEI TPYOBIe OMUOKYU (coomeemcmeue unouxamopy OITK-2.1.)

Tema . ludppepeHunaibHOe HCHHUCTIeHUE PYHKIMU OHON MepeMeHHOI.
Bapmnanr 1

. dy .
1. Haiitu npousBoaHbIE dx JTaHHBIX (QYHKIHH.
X

a) y=[1+¥x), 6) y=x"sin3x, B) y=Incosdx 1) y=a* —c .
2. 3ammcaTh ypaBHEHHUE KacaTelIbHOW K (DYHKIMU B 3a7aHHOM Touke: f(x) = (4x — x*)/4, x,=2.

3. UccnepoBath MeTomamu IuQQepeHIHaTbHOTO UCYUCICHUS (YHKIHIO U TIOCTPOUTH Tpaduk.
y=x%—-3x*+3x? -5

Bapmuanr 2

N d .
1. Haittu npoun3BoaHbIE d—y JTAHHBIX (DYHKITHIL.
X

12



2 x’ . sin X
a) y =X+ 3x ——,6) y:—3cosx-ctgx’B) y=e lnx,r) y=—".
3 2cos” x
o o 2
2. 3ammcaTh ypaBHEHHE KacaTelbHOU K (YHKIMU B 3aManHou Touke: f(x)=(x"+1)/2, x, =2,
3. HccnemoBate metomamu audPepeHIMaTbHOTO HUCYUCICHUS (DYHKIMIO W TOCTPOUTH Tpaduk.

y=02x") /x> -4).

Kpurtepumn onenku (B 6asnax):

- 7 GayIoB BBICTABIIAECTCS O0YYAIOIIEMYCsl, €CJIM KOHTPOJIbHAS PeIlieHa B TIOJHOM 00beMe 0e3 OnOoK 1
He04eToB (MyHKTHI HoMmepa | onenuBatorcs B 1 Oamn, Homep 2 — B 1 Oamn, Homep 3 — B 2 Oamia)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 5 GayJIOB BBICTABIISIETCS] O0YYAIOIIEMYCSl, €CII KOHTPOJIbHASI pEIlieHa B IMTOJTHOM 00beMe, TIPU PeIIeHUH
JIOTIyIIEHbl HETOYHOCTH (coomeemcmeue unoukamopy OIIK-2.1.);

- 3 Oanna BbICTaBIseTCS OOydYaroIEMyCsl, €CIM KOHTPOJIbHAs pellleHa He B HoiaHoM obOwveme (50%
paboTBl  BBHITIONHEHO), MpPH pEHICHUH JOMYIICHbl HE3HAUYWTENbHBIE OIIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OGamioB BBICTABISETCS OOydYaIOLIEMYyCsl, €CIM KOHTPOJIbHAs HE peIleHa, WIM MpH pPELIeHUU
JOTYIIEHbI TpyObie omubku (coomeemcmeue unouxkamopy OINIK-2.1.)

Tema . lu¢pepeHumnaibHOe HCHUCTICHUE (PYHKIMUA MHOTHX IIepeMEeHHbIX.
Bapuanr 1
1. Haiitu: a) HauOoJblIee U HAaMMEHbIIEE 3HAUEHUS QYHKIMH z =X~ +y’ —Xy+X +y B 3aMKHYTOH
00J1acTH, OrpaHMYCHHON 3aJaHHBIMH JuHUsMH X =0, y =0, x+y=-3; ) IKCTpEeMyMbI
yHKIMM. z=x" +y? —xy+x+y.

Bapuant 2

1. Haiitu: a) Haubojpliee W HAMMEHBINEE 3HAYECHUS QYHKIUH 7z =4x° +9y” —4x+6y+3B
3aMKHYTOM o0O0jacTu, OTpaHWMYEHHOW 3aJaHHbIMU JuHHsMH X =0, v =0, x+y=1; 0)
SKCTPEMYMBI QYHKIHMU z = 4x” + 9y~ —4x + 6y +3

Kpurepun ouenku (B 6aj1ax):

- 5 GaI0B BBICTABIIIETCS O0YYAIOIIEMYCs, €CJIM KOHTPOJIbHAS PEIlIeHa B TIOJTHOM 00beMe 0e3 OmrOoK 1
Heo4eToB (ITyHKT a) OlleHWBaeTcs B 3 Oamia, MyHKT 0) — B 2 Oamna) (coomeemcmeue uHOuUKamopy
OIIK-2.1.);

- 3 Gaya BBICTaBIISIETCSI 00yUArOMIEMYCsI, €CITH KOHTPOJIbHAS PEIlIeHa B TTOJTHOM 00BeMe, TP PEIICHUN
JIOTIYIIEHbl HETOYHOCTH (coomeemcmeue unoukamopy OIIK-2.1.);

- 2 Oanna BbICTaBIseTCs OOydYaroIeMycs, €CIM KOHTPOJIbHAs pelleHa He B MoJHOM obwveme (50%
paboTHl  BBHIMOJIHEHO), TPU pEIICHUH JOMYIICHB HE3HAUUTEIbHBIE OIIMOKH (coomeemcmeue
unouxkamopy OIIK-2.1.);

- 0 OamioB BbICTaBIsIETCS OOYyYaIOLIEMYCs, €CIU KOHTPOJbHAs HE peIlieHa, WIH TPU PEIICHUU
JOTYIIEHBI TPyObIe omuOKu (coomeemcmeue unouxkamopy OINIK-2.1.)

Tema . UHTErpajibHOE HCcUHCIeHHe (PYHKIMU OAHOM NepeMeHHOI.
Bapuanr 1
1. IIpounTerpupyiiTe METOIOM 3aHECEHHUs MOJ 3HaK JuddepeHIrasa Wik METOAOM 3aMEHbI

[ E‘.‘; {?{'1

x
. *1+e
MIEPEMEHHOM:

13



| sin’ x - cos” xdx
2. Haiigute nunTerpai oT TpPUroHOMETPUYECKON (PyHKITHH:
l— (3x+2)dx

L P S
3. Haiinure unrerpai: 2x" +4x+16

(x* +6x+1)dx
Y x4+ (x* +2x+3)

4. Haiinute uHTETpasl OT APOOHO-pAIMOHAIBHON (DYHKIIHH:

i xcos(x+4)dx

5. Halinute 3HaYeHue HUHTCIrpajia MCTOAOM MHTCTPUPOBAHUS 1O YACTAM:

Bapmuanr 2
1. IlpounTterpupyiTe METOIOM 3aHECEHHs MMOj 3HaK auddepeHmana Wil METOAOM 3aMEHBI
(4x-1)dx
e
o x+2
MIEPEMEHHOM:

cos’ x -sin” xdx
2. HaiimuTe nHTErpas OT TPUrOHOMETPHYECKON (YHKIIHU:
¢t (x-2)dx
‘A3xP-6x+4

3. Haiinure unTerpai:
+(3x +7x" +9x+3)dx
(x+1)°(x" +2x+3)

4. Haiinute uHTETpas OT APOOHO-pAITMOHAIBHON (DYHKIIHH:
| In(2x +3)dx
5. Haiinute 3HaYeHUE MHTETpalla METOJIOM WHTETPUPOBAHUS 110 YaCTSIM: -

Kpurepum ouenku (B 0asiax):

- 10 GannoB BeICTaBIIACTCS 00YYArOIIEMYCsl, €CJIM KOHTPOJIbHAS PEIIeHa B MIOJIHOM 00beMe Oe3 ommnbok
1 HEJI0UeTOB (KaXKIbIii HOMEp OLICHUBAETCs B 2 0amna) (coomeemcmeue unouxkamopy OIIK-2.1.);

- 7 6am1oB BhICTaBIIsAETCS 00y4aroIeMycsl, €CIH KOHTPOJIbHAs pelleHa B MOJHOM 00beMe, MIPH peIIeHUN
JIOTIYIIEHbl HETOYHOCTH (coomeemcmeue unoukamopy OIIK-2.1.);

- 5 GayoB BBICTaBIsIETCS O0OydaOMIEMYCsl, €CITU KOHTPOJIbHAS pelieHa He B moiaHoM oobeMe (50%
paboThl BBIMOJIHEHO), MpPH PEIICHUH JOMyUIeHbl HE3HAUUTEIbHBbIE OIIUOKH (coomeemcmeue
unouxkamopy OIIK-2.1.);

- 0 GamioB BBICTABISETCS OOydYAIOUIEMYCs, €CIM KOHTPOJIbHAs HE pEIIeHa, WIM TPH pPEHICHUU
JIOTYIIIEHBI TPyObIe OmuOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . IupepenuuaibHbie ypaBHEHHS NEPBOr0 MOPSAIKA.

BapuanTt 1
1. Haiinure pemenne nuddepennuaibHoro ypapaenus. Pemmre 3agauy Komm. y’=2y+1, y(3)=1.
X'y =xig >
2. Haiinure pemenue nuddepeHanTbHOr0 ypaBHEHH X
=y

3. Haiigute pemenue auddepeHnnaibHOro ypaBHeHUs

Bapuanrt 2
1. Haiinure pemenne quddepeHnuaibHoro ypapaenus. Pemmre 3agauy Komm. y’=-y+5, y(1)=2.

14



2
2. HaﬁHHTe peuIceHuc ,Z[I/I(i)(bepeHLII/IaJIBHOFO YpaBHCHUA (x + 2) y = 1 .

1-2x

'

Yy =
3. Haiigute pemenue quddepeHnnaIrHOro YpaBHEHUS B+x)y

Kpurepun onenkn (B 6aj1ax):

- 10 GamIoB BHICTABISETCS 00yUYaIOIIEMYCs, €CJIM KOHTPOJIbHAs pellieHa B MOJIHOM 00bemMe 0e3 ommnboK
U HejoueToB (MMyHKTHI HOMepa | omeHuBatoTcs B 2 Oaia, Homep 2 — B 3 Oanna, Homep 3 — B 3 Oana)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 6am1oB BbICTaBIIAETCS 00y4aroleMycsl, €CIH KOHTPOJIbHAs pelleHa B MOJIHOM 00beMe, P peIIeHUN
JIOTIYIIEHbl HETOYHOCTH (coomeemcmeue unoukamopy OIIK-2.1.);

- 5 0amnoB BBICTABIIETCS OOYYAIOLIEMYCs, €CIIM KOHTPOJIbHAS pelleHa He B HojdHoM oObeme (50%
paboThl BBHIMOJIHEHO), MpPH pPEIIEHUH JOMyUIeHbl HEe3HAuUUTEIbHbIE OLIMOKH (coomeemcmeue
unouxkamopy OIIK-2.1.);

- 0 GamioB BBICTABISETCS OOydYaIOUIEMYCs, €CIM KOHTPOJIbHAs HE peIIeHa, WIM TNPH pPELIeHuU
JOTYIIEHBI TPyObIe omuOKu (coomeemcmeue unouxkamopy OINIK-2.1.)

3amaHus 1J151 TBOPYECKOT0 PeTHHIa
TeMbl U1l JOKJIAI0B U HAYYHBIX cTaTel
Nupukaropsl noctmkenunsi: OITK-2.1.

Tema . MHokecTBA.
Tembl npe3enTanuii, pepepaTon, 10KJIAT0B:

1. UYucnossle MHOXKeCTBA. FIcTOpUS BOZHUKHOBEHUS.

2. MHO0€eCTBO KOMIUIEKCHBIX 4Kces. POpMBI 3aJaHNsI KOMIUIEKCHBIX YHCEIL.

3. ApudmeTndeckue onepamnuy HaJ KOMILTIEKCHBIMUA YHCIIAMHU.

4 B3BeneHne KOMIUIEKCHOTO YUCIIA B CTENEHb. V3BIeUeHne KOPHS U3 KOMIUIEKCHOTO YHUCIIA.

Tema . DyHKIHMHU 0OJHOM AeHCTBUTEILHON NepPEeMEHHOMM.
Tembl npe3enTanuii, pepepaTon, T0KJIAT0B:

l. [Tpumenenue GpyHKIUH B SKOHOMUKE.
2. [IpenenpHbIN aHAIU3 B SKOHOMUKE.
3. IlepBb1il 3aMevaTeNbHbBIN IIPEaed.

4 BTopoii 3ameuarenbHblil peed.

Tema . DyHKUMH HECKOJBKHUX MepPeMeHHbIX.
Tembl npe3enTanuii, pepepaTon, T0KJIAT0B:

l. [Tpumepsl npruMeHeHus PyHKIMH HECKOIBKHUX MEPEMEHHBIX B SKOHOMUKE.
2. Oynkusa Kob6a-/lyrmaca.
3. JIluaum ypoBHS (YHKIUI HECKOJIBKUX NIEPEMEHHBIX.

Tema . lupdepenunanbHoe HCHHUCTEHHE (PYHKIIUHM OHOM NepeMEeHHOM.
Tembl npe3enTanuii, pepepaTon, T0KJIAT0B:

l. MexaHuuecKui U TeOMETPUYECKAN CMBICI IIPOU3BOJHOM.
2. HauOonbiine 1 HauMeHblIe 3HaueHUs (PyHKIMM Ha OTpe3Ke.
3. IIpuMeHeHne IPOU3BOAHON B SJKOHOMHUKE.

Tema . ludppepeHunaibHOe HCHHUCTIeHHE PYHKIMU MHOTHX ITepeMEeHHbIX.
Tembl npeseHTanmi, pegepaTos, 10KJIAA0B:
1. MexaHnyeCcKuid U TeOMETPUUYECKUN CMBICI MPOU3BOIHOM HECKOJIBKHUX MEPEMEHHBIX.
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2. HauGonpive u HauMeHbIue 3HaueHus: GYHKIIMKA B 00TaCTH.
3. [IprumeHeHrne nporu3BOAHON HECKOIBKHUX MEPEMEHHBIX B SKOHOMUKE.

Tema . UaTerpasbHoe ucyucjaeHue PyHKUMU OHOI MepeMeHHOMM.
Tembl nnpeseHTanmi, pegepaTos, 10KJIAA0B:

1. [TpunoxeHne MHTETPAJIOB K BEIYUCICHUIO TUTOIAACH Guryp.
2. MGTOI[BI BBIUTUCIICHUSA ONPCACIICHHBIX NHTCTPAJIOB.
3. [IprMeHeHre UHTETPaIbHOTO UCYUCIIEHUS! B 9KOHOMUKE.

Tema . luppepeHunajibHble YpABHEHUS MIEPBOTo MOPSAKA.
Tembl npeseHTanmi, pegepaTos, 10KJIAA0B:

1. Tuns! tuddepeHuanbHbIX ypaBHEHUN IEPBOT0 MOPSAKA, METO/Ibl UX PEIICHUS.
2. VYpaBHEHUs BBICIINX IIOPSIKOB, TOIIYCKAIOIIKUE TIOHUKECHUE TOPSIKA.
3. [Tpumenenue mudpepeHnnanbHbIX YpaBHEHUN TSl peIIeHUsT SKOHOMUYECKUX 3a/1a4.

Tema . Iu¢depennnanbHbie YpaBHEHUS BTOPOro NOPSAAKA.
Tembl npe3eHTanuii, pepepaTon, T0KJIAT0B:
l. Tumel nuddepeHuanbHbIX YpaBHEHUI BTOPOTO MOPSIKA, METOIBI UX PEIICHHSL.
2. OnpeneneHye TUNA YaCTHOTO PENIEHHUS MO MPABOM YaCTH ypaBHEHHUS.
Tema . UucsioBbIe psiabl.
Tembl npe3enTanuii, pepepaTon, 10KJIAT0B:
l. Mertonpb! onpesieneHns CXOAUMOCTH YUCIOBOTO psija.
2. 3HAKONIEPEMEHHBIE U 3HAKOUEPEAYIOIIHNECS YHCIOBBIE PSJIbI.
Tema . DyHKIHMOHAIBHBIE PABLI.
Tembl npe3enTanuii, pepepaTon, 10KIAT0B:

l. Mertozpbl orpeeneHust HHTepBaia CXOAUMOCTH (PYHKIMOHATIBHOTO psijia.
2. [IpumeneHue ps10B B SIKOHOMUKE.
3. Pansr @ypse.

Kputepun ouenkn (B 6aj1ax):

- 10 GamnoB BbIcTaBisieTcs OO0ydYarolIeMycCsi, €ClM TeMa JOKJIaJa pacKpbiTa, NPUBEIEHBI BEpHBIC
IPUMEPBI, CTYJIEHT CBOOOIHO OPUEHTUPYETCS B TEME J0KJIa/la, OTBEYAET Ha JOTOJIHUTEIIbHBIE BOIPOCHI
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 ©OamioB BbICTaBisieTcss oOOydaroleMycs, €clid TeMa JOKJaJa pacKpbiTa, MPHUBEACHBI BEpHBIE
MIPUMEPBI, CTYCHT MPU OTBETE HA JIOMOJIHUTEIbHBIE BOIIPOCH! JOMYCKAET HETOUHOCTH (coomeemcmeue
unouxamopy OIIK-2.1.);

- 5 6anmioB BBICTaBISIETCA 00ydYaroleMycsi, €clii TemMa JI0KJa/Ja pacKpbiTa, MpUBEJCHHbIE TPUMEPHI HE
COOTBETCTBYIOT TeMe, CTYACHT, OTBeuas Ha JOTOJHHUTEIbHBIC BOMPOCHL, JOMYCKACT ONIMOKH
(coomeemcmeue unouxamopy OIIK-2.1.);

- 0 OammoB BBICTaBISIETCS OOy4YaIOIIEMYyCs, €CJIM TeMa JOKJIajJa He pPacKphITa, WM MPH OTBETE Ha
BONIPOCHI JIOMYIIEHBI TPyObIe OMUOKYU (coomeemcmeue unouxamopy OIIK-2.1.)
TeMbl HHANBUIYAJBHBIX W/ WU IPYNIOBLIX MPOEKTOB

HNuaukaropsl goctmkenns: OIMK-2.1.

1. YucnoBas mocnenoBareiabHOCTh €€ mpenen. [IpumeHeHne B (PUHAHCOBBIX BBIUYMCICHUAX
(HempepbIBHOE HAYUCIIEHUE TPOIEHTOB B (DMHAHCOBBIX CHIEIKAX).

2. [IpousBonHas (GyHKIMU, €€ SKOHOMHUECKUN CMBICI. DMaCTUYHOCTh (DYHKIIUU, €€ SKOHOMHYECKUN
cmbich. [IpenensHslii ananus. [IpeaensHbie U3IEPKKH, IPeIeTbHAS BRIPYUKa, IpeaeIbHast MIPUObLIb.
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3. I[Tpumenenue popmynsl Teitnopa A1 HaXOXKACHUS APaMETPOB KYMTOHHBIX OOIMranui (aroparus
U BBINYKIOCTh). Hcmonb3oBanme ¢Gopmynsl Maknopena mnsi  cpaBHeHUs 3¢ dekTuBHOCTH
(MHAHCOBBIX ONEpaluii IPY Pa3TUUHBIX CXeMaxX HApaleHUs U AUCKOHTUPOBAHUS IEHEKHBIX CYMM.
4. I'moGanmpHBI 9KCTpeMyM (YHKIIMH HECKOJIBKUX TepeMeHHbIX. DYHKIMS TOJE3HOCTH, 3aJadya
NOTPeOUTENHCKOTO BbIOOpaA, KpuBas Oe3pa3iuyusi, IpeleibHas HOpMa 3aMeIICHUs, (QYHKIUS
crpoca.

5. Meron HaMMEHBIIUX KBAJAPATOB.

Kpurepun ouenkn (B 6aj1ax):

- 10 GamnoB BbICTaBIsETCS OOyYaroIIEeMycCsl, €ClId TeMma IPOEKTa PpacKphiTa, MPUBEICHBI BEpHbBIC
MPUMEPHI, MPOBEICHO CAMOCTOSITENILHOE HCCIEI0BaHUE, CTYACHT CBOOOJHO OpPUEHTHPYETCS B TEeMe
MIPOEKTa, OTBEUAET Ha JOTOJIHUTEIIBHBIC BOMIPOCH! (coomeemcmeue unouxamopy OIIK-2.1.);

- 8 OamioB BbICTaBIsETCS OOydYaroOIIEMyCsl, €CIM TeMa MPOEKTa pacKpbiTa, IMPHUBEACHBI BEpHbIC
MpPUMEPBI, MPOBEAECHO CAMOCTOSTEIbHOE MCCIIEOBAaHUE, CTYACHT IMpPU OTBETE HA JOMOIHUTENIbHbIC
BOIIPOCHI JOMYCKAET HETOUYHOCTHU (coomeemcmeue unouxkamopy OIIK-2.1.);

- 5 6anIoB BBICTaBISIETCS O0y4arONIeMycs, €CIM TeMa MPOEeKTa PacKpbITa, MPUBEACHHbIE TPUMEPHI HE
COOTBETCTBYIOT TE€ME€ WM HE MPOBEIECHO CaMOCTOSTEIIbHOE HCCIEOBaHUE, CTYJEHT, OTBEuYas Ha
JIOTIOJTHUTEIBHBIE BOMIPOCHI, TOMYCKAET OMUOKU (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0 GamioB BbICTaBIIsIeTCS OOyUarOLIEMYCsl, €CIM TeMa MPOEeKTa HE PacKphITa, P OTBETE HA BOMPOCHI
JIOTIYIICHBI TPYOBIe OMUOKHU (coomeemcmeue unouxamopy OITK-2.1.)

METOANYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE JOTAIIbI
®OPMHUPOBAHUS KOMIIETEHIIAI BO BPEMS ITPOBEJEHUS
MNPOMEXYTOUYHOM ATTECTALIMU

CTpyKTypa 3K3aMEeHALMOHHOT0 0UJ1eTa/32a4eTHOI0 3a1aAHUA

Haumenoeanue oyenounozo cpeocmea Makcumanvhoe
Koiuuecmeo 0annoe
Bonpoc 1 10
Bonpoc 2 10
Ilpakmuuecxoe 3a0anue (pacuemno-anaiumuiecxkoe) 10
Ilpakmuueckoe 3a0anue (pacuemuno-anaiumuiecxkoe) 10

3anamm, BRJIIOYAa€MbIC B 3K3aMeHaIII/IOHHLIﬁ ouJIeT/3a4eTHOE 3aJaHHue

Tunosoii nepeyeHs BONPOCOB K 3a4ETy € OLICHKOM:

Homep ITepeyeHb BONPOCOB K 3a4eTy € OLEHKOH
BOIpoca

1. Martpulibl, OCHOBHBIE TIOHSTHSI.

2. Omnepanuu HaJl MaTPHUIIAMHU.

3. CaoiicTBa omneparnuii HaJ MAaTPUIIAMH.

4. Omnpenenuresnu, MOHATHS BUIBI.

S. Omnpenenurenu 2 u 3 mopsiaka.

6. OrnpenenuTeau BhICIINX MOPSIIKOB.

7. CaoiicTBa omnpeaenuTesei.
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OOpatHas matpuria.

9. CriocoObl  HaxoXAeHuss oOpatHoM Matpuibpl. Popmyna i
BBIUUCIICHUS] 0OPaTHON MaTpPHUIIBL.

10. | Beruuciienne oOpaTHON MAaTPHUITLI C TIOMOIIBIO ITOCTPOCHHUS.

11. Panr maTtpuis!.

12. | CriocoObl BBIYHUCIICHUS! PAHTOB MATPHIL.

13. | CucteMbl TMHEWHBIX YPaBHEHUH, OCHOBHBIE MOHSATHS.

14. | PemeHue cucTeM ITUHEHHBIX YypaBHEHUH C MOMOIIBI0 (OpMYI
Kpamepa.

15. | Pemenue cucteM IMHEHHBIX ypaBHEHHH C TIOMOLIbIO OOpaTHOM
MaTpHULIBI.

16. | Pemrenue cucreM JmHeHHBIX ypaBHeHHU .Teopema Kponekepa —
Kanemnu.

17. | Pemrenue cucteM JUHEHHBIX ypaBHeHHA. Meton [Maycca.

18. | Pemienue JIMHEHHBIX OJJHOPOJIHBIX CUCTEM YpPaBHEHHUU.

19. | BekTopbl OCHOBHBIE TTOHSATHUS.

20. | BexTOpb! U JIMHEHHBIE ONIEPALIUH HAJ HUMHU.

21. | IIpoekuusi BEKTOpa Ha OCh.

22. | Pa3nosxeHHe BEKTOpa MO OPTaM KOOPJIMHATHBIX OCEHl.

23. | Monyns BekTopa. Hampasisiromue KOCHHYCHI.

24. | OmpenerneHre CKAISIPHOTO MTPOU3BEICHUS.

25. | CkaysipHOE MTPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

26. | BoipaxkeHue CKaJISIpHOTO NMPOU3BEACHHUE Yepe3 KOOPINHATHI.

27. | IlpunosxeHusl CKaJIsIpHOTO MTPOU3BEACHUS.

28. | Ompenenenue BEKTOPHOTO MTPOU3BEICHHUS.

29. | BekTOopHOE NMPOU3BEICHNE BEKTOPOB U €0 CBOMCTBA.

30. | BelpaskeHHE BEKTOPHOTO MIPOU3BEACHUS Yepe3 KOOPIHMHATHI.

31. | IlpuioskeHus] BEKTOPHOTO MPOU3BEICHHS.

32. | OmpeneneHue CMENIAHHOTO MTPOU3BEACHUSI.

33. | CMmemanHOe TPOU3BEICHNE BEKTOPOB U €r0 CBOKCTBA.

34. BripaxkeHune cMemanHoro mponu3BeAeHUS Yepe3 KOOPANHATHI.

35. | HekoTopble MPUIIOKEHUS] CMEIIAHHOTO TPOU3BEACHUS.

36. | JIuHeiiHO 3aBHCHMBIE U JIMHEHHO HE3aBUCUMBIE CUCTEMbI BEKTOPOB.

37. | OproroHaibHasi cHCTEMa BEKTOPOB.

38. | basuc npocTpaHCTBa.

39. | PaznoxeHne BeKTOpa IO MPOU3BOJILHOMY 0a3uCy.

40. | CoOcTBeHHBIEC 3HAYECHNE M COOCTBEHHBIE BEKTOPHI MAaTPHUIIBL.

41. | [IpuBeneHue KBaApaTHON MATPUIIBI K THATOHAIBHOMY BHIY.

42. | OpTOoroHajabHble U CUMMETPUYECKHE MATPHIIBI.

43. | KBagpaTtuunsie pOpMBIL.

44. | IlpuBenenue KBaJpaTUIHON POPMBI K KAHOHMUECKOMY BHILY.

45. | OmpeneneHue TOJOKHUTENBHOM M OTPHUIATENBHOM KBaJAPaTUYHOMN
(bopMBL.

46. | JIuHMM HA TIOCKOCTH.
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47.

OCHOBHBI€E TTOHATHS JIMHUH.

48. | Pa3nuyHble BUIBI ypPAaBHEHUH MPSMON HA IUIOCKOCTH.

49. | Ilpsimast TUHUS HA TUIOCKOCTH. PazinmuHble BUIBI 3a1a4.

50. | Jluaum BTOpPOTO MOPSIIKA HA IJIOCKOCTH.

51. | OcHOBHBIC OHATHS O0IIIEEe YPaBHEHHUS JIUHUS BTOPOTO TIOPSIIKA.
52. | OkpyXHOCTh YpaBHEHHUS MMOHATHSI, CBONCTBA.

53. | Dnnurc ypaBHEHUs IOHSTHSA, CBOICTBA.

54. | T'umepOosna ypaBHEHUS MOHATHS, CBOWCTBA.

55. | ITapaGona ypaBHEHUs MOHSATHS, CBOUCTBA.

56. | YpaBHCHHE ITOBEPXHOCTH U JIMHUU B TIPOCTPAHCTRBE.

57. | OcHoBHBIC TOHATHA. Y PaBHEHUE IIJIOCKOCTH B IPOCTPAHCTRBE.
58. | IInockoctb. OCHOBHBIE 3a/1a4H.

59. | YpaBHenue npsimoii B mpocTpancTBe. [loHsTHS.

60. | YpaBHeHHs NPSAMBIX B IpocTpaHcTBE. OCHOBHBIE 3a/1a4H.

61. | [Ipsmast 1 MIOCKOCTH B IpOoCcTpaHcTBe. [IsaHaTHS.

62. | IIpsimast ¥ TNIOCKOCTH B MpocTpaHcTBe. OCHOBHBIE 331a4H.
63. | banaHcoBBII METO/ aHATM3a YKOHOMUYECKHIX MTOKA3aTENCH.
64. | DKOHOMHKO-MaTeMaTHIeCKasi MOJICITb MEKOTPACIEBOro OataHca.
65. | 3amaum Me)OTpaciIeBOro OasaHca.

66. | [Tousatue u aHanu3 0aJIaHCOBOII MOJEIIH.

67. | IloctpoeHue 6aaHCOBBIX MOJIEIICH.

68. | 3amaun Ha mocTpoeHHe OATaHCOBBIX MOJIEIICH.

69. | [Ipumenenue hopmyn obpalieHus.

70. IMocTpoeHue 6aTaHCOBBIX MOJICIICH.

71. ITonaTue cTpyKTYpHOIl MaTpHUIIBL.

72. 3amaun MpUBOIAIMINE K CTPYKTYPHBIM MOJECTISIM.

Tunoeoit nepeuensv 60npPocos K IK3AMeHy:

Homep IlepeyeHb BONPOCOB K 3IK3aMEHY
BOIpoOCA

1 MHoxectBa. OCHOBHBIE NTOHSTHS U ONIPECIICHUSI.

2 YucioBele MHOKECTBAa. MHOKECTBO JIEHICTBUTEIBHBIX YHCEI.

3 UwncnioBbie mpoMekyTKH. OKpEeCTHOCTh TOUKH.

4 MHO0KECTBO KOMILICKCHBIX YHCEII.

5 ®opMBbI 3aITUCH KOMIUICKCHBIX YHCEJL.

6 Cro)xeHrne KOMIUIEKCHBIX YHCEl.

7 BreranTanne KOMIIIGKCHBIX YHCEIL.

8 VYMHOKEHHE KOMIUICKCHBIX YHCE]I.

9 JleneHre KOMIUIEKCHBIX YHCEIl.

10 Bo3BeaeHne KOMIIJIEKCHOTO YHCIIa B CTCIICHb.

11 M3BneueHre KOpHS M3 KOMILUIEKCHOTO YUCJIA.

12 Oyuknus. Onpenenenne, crocoObl 3a1aHUs], TPUMEPBIL.

13 OCHOBHBIE XapaKTEPUCTUKH (PYHKIIHH.

14 OcHOBHBIE dIeMeHTapHbIe QYHKIMH U UX TpadUKH.

15 O6parHas QyHKITHS.

16 CrioxHast pyHKITHSL.

17 YrcaoBast MOCISIOBATEIILHOCTb.
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18

[Ipenen 4nciioBOM MOCAEN0BATEILHOCTH.

19 [Ipenen GyHKIMHN B TOUKE.

20 [Ipenen GyHKIMN Ha OECKOHEYHOCTH.

21 OHOCTOPOHHUE TTPEIEIBL.

22 CBoiicTBa MPECIIOB.

23 Beckoneuno Gonpuiast GyHKUUSI.

24 Beckoneyno Manasi GyHKIHSL.

25 CBs3b MEXIY QYHKITHEH, ee Tpee]IoM U OECKOHEYHO MaJIol (hYHKITHEH.

26 OCHOBHBIC TEOPEMBI O TIpeAcIIax.

27 [Tpu3HaKu cyniecTBOBaHUS IPEJEIOB.

28 [TepBblii 3aMeyaTENbHbBIN TPEACIL.

29 BTopoii 3amevaTenbHbIN npeael.

30 OKBUBAJICHTHBIEOECKOHEYHO MaJIble ()YHKIIHH.

31 HenpepsiBHOCTD (DYHKITHH B TOUKE.

32 HenpepsiBHOCTH (DYHKITHI B HHTEpBaJe U Ha OTPE3KeE.

33 Touku pa3peiBa U UX KiIaccu(pUKAIHS.

34 OCHOBHBIC TEOPEMBI 0 HENMPEPHIBHBIX (DYHKIIHSX.

35 3agauu, IPUBOIAIINE K TOHIATHIO IIPON3BOTHOMN.

36 Ornpeaenenne NPOU3BOTHON (BDYHKITUH OJTHOM ITePEMEHHOM.

37 [pasuna nuddepeHnurpoBanusi.

38 MexaHU4eCKHi CMbICI IPOU3BOAHON NIEPBOrO MOPSLAKA.

39 ['eomeTpuieckuii CMbICI MPOU3BOIHON MEPBOTO MOPSIKA.

40 YpaBHeHHUE KacaTeJIbHOW M HOpMaJIM K KPUBOH.

41 ITpou3BOAHbIE BEICIINX MOPSAKOB.

42 Juddepennman yHkumu.

43 [IpousBoaHAas CIOXKHON QYHKINH.

44 [Tpon3BoaHAs OT HESIBHO 3aJaHHON (YYHKIIHH.

45 [IponsBoaHas OT MapaMeTpUUYECKH 3a1aHHON (YHKIIHH.

46 [Tpumenenue quddepenimana K NpuOINKEHHBIM BHIYHCICHHSM.

47 [paswio JlonmuTans A1t BBIYUCIICHUS nipesiena GpyHKIuu.

48 HHuTepBansl MOHOTOHHOCTH (PYHKIIWH.

49 DKCTPEMYMBI (DYHKITHH.

50 Hawnbompiee 1 HaMMeHbIIIee 3HaYeHNE (HYHKITUH Ha OTPE3Ke.

51 BeImykiocTh, BOTHYTOCTh Tpaduka GyHKIHH.

52 Touku neperuba.

53 AcuMnToTHI rpaduka HYHKIIHH.

54 OO6mas cxeMa uccienoBanne GyHKIHH.

55 OnacTUYHOCTH (PYHKIMHU U €€ CBOWCTBA.

56 DIIaCTUIHOCTh B DKOHOMHUKE.

57 [IpumeHeHne Npon3BOJHON K PEHICHUIO 33/1a4 Ha ONTUMH3AIHIO.

58 O01mas cxema uccienoBanus QYHKIMN B TOCTPOSHUs rpaduka.

59 ®dopmyna Teaopa 11 MHOTOUYJIEHOB.

60 ®dopmyina Teimopa 1 IPON3BOILHON (PYHKITHH.

61 [TonsiTie GYHKIMHN HECKOIBKHUX MEPEMEHHBIX.

62 YacTHble IPOU3BOJHEIE.

63 Jnddepeniman GyHKITHH HECKOJIBKUX ITEPEMEHHBIX.

64 YacTHble IPOU3BOJHBIEC BHICIINX MOPSIKOB.

65 [IpousBoaHAas MO0 HAPABICHHIO.

66 ['pamuent GyHKIHH.

67 DKCTpEeMYMBI (PYHKIIMU MHOTHX ITEPEMEHHBIX (JIOKAJIBHBIH).

68 Y cnoBHBIN 3KCTpeMyM (YHKIMH HECKOJIBKUX NEPEMEHHBIX.

69 Haubonpmiee n HanMmenbIee 3Ha4YSHHUSI (PYHKIINHU IBYX MEPEMEHHBIX B
3aJaHHON 00JacTH.

70 DKOHOMHYECKUE WILUTIOCTpAMK ()YHKIIMH JBYX MEPEMECHHBIX: ()YHKIIHH
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CIpOca U MPEATIOKEHHUSI.

71 DOKOHOMHYECKHE WILTIOCTPALUH (DYHKLIUH IBYX MEPEMEHHBIX: (PYHKIH
ITOJIC3HOCTH.

72 DKOHOMHYECKHE WILTIOCTPAUK (DYHKIIUH JIBYX IMEPEMEHHBIX:
MPOM3BOACTBEHHAS QYHKIIHSL.

Homep IlepedeHsb BONPOCOB K IK3aMeHY
BOIpOCa

1 ITepooOpasnas. [loHsTHE HEOTIPEAEIEHHOTO HHTErpaJIa.

2 CBoiicTBa HEONPEACICHHOTO0 HHTETpaJIa.

3 Heonpenenennslii naterpain. Tabauma nepBooOpasHbIX.

4 Heonpenenennslii uaterpan. Hemocpencrsennoe
UHTETPUPOBAHHE.

5 Heonpenenennsiil unterpan. IHTErpupoBanue myTeM 3aMeHbI
[IEPEMEHHOM.

6 Heonpenenennsiit uaTerpan. MIHTErpupoBanue myTeM 3aHECEHUS
MHOXHTEJNS 101 3HaK AuddepeHnuana.

7 Heonpenenennsiii uuterpain. @opmyiia HHTErPUPOBAHUS 10~
YaCTSIM.

8 Heonpenenennsrit uaTerpan. MaTerpupopanue 1poOoHO-
paIoHATbHON (YHKITHH.

9 Metoa HeonpeesIeHHbIX KO PHUIIMEHTOB.

10 Heonpenenennslii unterpai. MuterpupoBanue
TPUTOHOMETPUYECKUX (YHKUHUH.

1 Heompenenennsrit uaTerpait. IHTErprpoBaHre NppanoHaTbHBIX
GYHKITHIA.

12 TabnuuHble «HeOepyIInecs) HHTErpabl.

13 OmnpeneneHHbl HHTETPAJI KaK MPeJiesl HHTETPATbHON CYMMBI.

14 dopmyna HeroTtoHa-JIelOHuIIA.

15 OCHOBHBIE CBOMCTBA ONPE/ICICHHOTO HHTETpaa.

16 3aMeHa nepeMeHHOH B OIpeIeIeHHOM MHTEerpaje.

17 HHTerpupoBaHue Mo-4acTsM B ONPEAEICHHOM MHTErpajie.

18 WHTerpupoBaHye YeTHBIX U HEUETHBIX (DYHKIIHMIA B
CHMMETPUYHBIX TIpeiesiax.

19 Hecob6cTBeHHbIe HHTETpalibl TepBoOro poaa. Onpenenexus,
IPUMEPBI.

20 HecobGcTBenHbIe HHTETpalibl BTOporo poaa. OnpeaeneHus,
IIPUMEPBI.

21 I'eomeTpryeckue NpuIoKeHUs ONPENEICHHOIO HHTErpaia K
BBIUMCIICHUIO MJIOUIAACH MIOCKUX puryp.

22 ['eomeTpryeckue NpuIoKeHHs ONpeIeICHHOIO HHTerpaia K
BBIUUCIICHHIO 0OBEMOB TeJl BPALLICHHUSI.

23 I'eomeTpuyeckre NpUIIOKEHNS ONIPENEIEHHOTO HHTErpasa K
BBIYUCJICHUIO JUIMHBI JYTH IUIOCKOW KPUBOH.

24 [TpunoskeHus: onpeaeeHHOro HHTErpaia K SJKOHOMHUKE.

25 Kpusas Jlopenua, Beraucienne kodhduimenta JHKUHM.

26 3agauu, npuBojsiue K AupdepeHnaIbHbIM YPaBHEHUSIM.

27 Juddepennnanbapie ypaBHEHHS MIEPBOTO Mopsaka. OCHOBHbIE
TIOHSATHSL.

28 Juddepernnanbabie ypaBHEHHS IEPBOTO MOPSIKA. 3a1a4a
Komm.

29 Juddepenunanbable ypaBHEHUs IEPBOTO MOPSAIKA C
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PasaCIAIOIMMHACA IICPEMCHHBIMMU.

30 Opnopoanbie AuddepeHnnanbHble YpaBHEHHUS IEPBOr0 NOPSIKA.

31 Jluneiinoe muddepennmanpHoe ypaBHEHHE TIEPBOTO MOPSAKA.

32 Jluneitnoe nuddepenimanbHOe ypaBHEHHE IEPBOTO MOPSIIKA.
YpasHenue A.bepnyium.

33 Merton Jlarpanxa peuieHus JuHeHHbIX AuddepeHnnanbHbIX
ypaBHEHHUH | ro mopsaka.

34 Meton U.bepuynnu pemieHns TMHEHHBIX qUdQepeHIInanbHbIX
ypaBHeHuU# | ro nopsaka.

35 YpaBHEHHE B MOJHBIX AuQQepeHinanax.

36 Juddepenunanbible ypaBHEHHUS BBICIIUX MOPSIKOB.

37 YpaBHEHHUs], JOMYCKAIOLINE TOHMKEHHSI TOPSIKA.

38 JluHeiHbIe OJJTHOPOIHBIE YPABHEHUS BTOPOTO MOPSAKA.

39 JIuHeliHbIe OTHOPOHBIE YPAaBHEHUSI BTOPOr'O MOPSIKA C
MOCTOSTHHBIMU KO3 (DUILIMEHTAMH.

40 Jluneiinsie HeogHOpoaHbIEe ypaBHeHus (JIH/Y) Broporo nopsaka
C MOCTOSIHHBIMH K09 (ppurreHTamu.

41 CrpykTypa obmero pemenust JIHJY BToporo nopska.

42 Merto Bapuaiuu Mpou3BOJIbHBIX MOCTOAHHBIX 11t JIH/Y
BTOPOTO MOPSIIKA.

43 Nurerpuposanne JIHAY BTOpOro nopsiika ¢ NOCTOSHHBIMU
KoddhdUIIMEeHTaMH U TPaBOW YacThIOCIEIMATFHOTO BHIA.

44 YactHoe pemienue JIH/IY BTOoporo nopska.

45 3anaua Koumm uist nuddepeHnnanbHbIX ypaBHEHUH BBICIIUX
MOPSIKOB.

46 [Tpunoxenus auddepeHnnanbHbIX YPaBHEHUH K SKOHOMHKE.

47 Uwucnoseie psiibl. OCHOBHBIC TIOHATHS.

48 Psi reoMeTpUYECKOM MPOrpacchi.

49 Heo0xo1uMblii MpU3HAK CXOAMMOCTH YHUCIOBOTO Psijia.

50 ["apMoHMYeCKHi psif.

51 [Tosio)kuTENBbHBIE YUCTIOBBIE psAibl. CXOIMMOCTh U CyMMa psiaa.

52 Heo6xoaumelil 1 TOCTaTOYHBIN MPU3HAKHA CXOJUMOCTH
MI0JIO’KUTENIBHBIX YUCIIOBBIX PSIIOB.

53 [Tpu3Haku cpaBHEHUS PSIOB.

54 ITpusnak JlamamOepa.

55 Pangukanbnsiii npusHak Komn.

56 WNHuTterpanbHbii npusHak Komm.

57 3HaKONEPEeMEHHBIH ps/I.

58 JocTtatounslil MpU3HAK CXOMMOCTH 3HAKONEPEMEHHOIO psJIa.

59 AOQCOIIOTHAS. ¥ YCIIOBHAS CXOIUMOCTb.

60 3HaKOuYepEeYIOIUICS PSI.

61 [Tpusnak JleiOHuma.

62 OcraTok psiga. OueHka ocTaTka psiia ¢ MOMOIIbIO IPU3HAKA
JleitOHuna.

63 DyYHKIMOHAIBHBIN Pl

64 O06s1acTh CXOAMMOCTH (DYHKITMOHATILHOTO Psifia.

65 CTereHHOU psil.

66 CBOICTBA CTENIEHHBIX PSIIOB.

67 WHTepBan ¥ pauyc CXOAUMOCTH CTEIIEHHOIO psija.

68 HaxoxaeHue paanyca CXOIUMOCTH CTEIEHHOTO Psijia ¢ TOMOIIBIO
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npu3Haka Jlamambepa.

69 Psin Teiinopa. Psan Maknapena. Paznoxenne QpyHKIui B
CTETICHHBIC PSL.

70 [IprMeHeHre CTEeNeHHBIX PSAAO0B B MPUOIMKEHHBIX BEIYUCICHUSIX
3HAYCHUH QYHKIUH.

7! [IprMeHeHre CTEeNEeHHBIX PSAAOB B MPUOIMKEHHBIX BEIYUCICHUSIX
OIIpE/ICIIEHHBIX HHTETPAJIOB.

72 [TpuMeHeHre CTENIEHHBIX PSIOB B MPUOIMKEHHBIX BBIYMCICHUAX
JuddepeHIMaTbHBIX YPaBHEHUI.

Tunoegwie pacuemHno-anailumudeckue 3adanus/3aoauu:
Tema 1. DiieMeHTBI JIMHEHHOMH ajaredpbl

I[aHa CHCTEMa JIHHEHHBIX ypaBHeHI/Iﬁ. I[OKa?aaTB €€ COBMCCTHOCTb W PCLIUTL ABYMS crmocobamu: MCTOOOM KpaMepa;
CpeaACTBaMM MAaTPpUIHOI'O UCUUCIICHUS; MCTOAOM Faycca; METOOOM )Kopz[aHa—Faycca.

5% +8x, —x3 =7, 4x, —3x, +2x53 =9,
1‘ 2X1 _3X2 +2X3 = 9, 2. 2X1 +5X2 _3X3 = 4,
Xl+2X2 +3X3:1 5X1+6X2_2X3:18

Tema 2. DjieMeHTBbI BeKTOPHOI ajredpbl

B tabnuue npuBeneHsl K03 UIMEHTH IPSIMBIX 3aTpaT U KOHEYHAst MPOAYKLUS OTpaciel Ha IIaHOBBIN
NEPHUON, YCII. ACH.ENI.

IloTpedJenue .
Koneunsrit
Ortpacnb Cenbckoe
[TIpoMBIIIIEHHOCTH o MPOIYKT
X035IUCTBO
IIpousBoacTeo | IIpoMBINUIEHHOCTH a b t
Cenbckoe
9 c d f
X0351IUCTBO

Haiitu:
1. TutaHOBBIE 0OBEMBI BAJIOBOM MPOAYKIIUU OTPACIIEH, MEXOTPACIIEBbIE IOCTABKH, YACTYIO
MPOIYKLHIO OTpaCieil;
2. HeoOXOoAMMBIN 00BEM BAJIOBOTO BBIITyCKa Ka) 0K OTPACIH, €CITH KOHEYHOE IMOTpeOIeHHE
MPOAYKIIMU CEIHCKOTO XO3SHUCTBA YBENUUUTCS HA k%, @ MPOMBIIIIIEHHOCTH Ha [%.

a b [ d t f k )

0,1 0,3 0,55 0,1 100 400 10 30

Tema 3. DjieMeHTBbI AHAJTUTHYECKOH reoMeTpUM

Jansl BepmnHbl TpeyronpHuka ABC. Haiftu: ypaBHeHue cTopoH; nnuHy ctopoHsl BC; ypaBHeHUe
BBICOTBI, OIYIIEHHOW U3 BepmuHbl A; momans TpeyroiabHuka ABC; cucreMy HeEpaBeHCTB,
onpezaensomux TpeyroabHuk ABC.

A (2;-1), B (-2;-2), C(3;4).

Tema 4. JjieMeHTHI MATEeMATH4YECKOT0 AHAJINU3A
1. Haiftu o6nacTs onpeeneHust GyHKIMH ¥ =~/(2x — 5)(4 + x)
2. HaiiguTe 061aCcTh JOMYCTUMBIX 3HAYCHUH (QYHKIIAHU:
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Flx) = —— - 3Jox—x".

x—7

Tema 5. uddepeHunanbHoe HCHUCTAeHHEe (PYHKIIUM OHOM NepeMeHHO

) ( 1 12 j
lim -—
x—>-2 X+ 2 )CJ + 8

1. Boruncauts npeaen GyHKIUU

X+ 4, X< -1,
2. Haiiti Toukn paspsiBa GyHkuumit f(x) =1x”+2, —l<x<l,
2X, x>1.

Tema 7. UccsienoBanue pyHKUMHA ¢ MOMOIIBIO POU3BOAHBIX

o 1 x
1. Haiigute acuMntoThl rpaduka GyHKIUU y = 4.5 1 TOUKN Er0 NEPECEUeHNs € OCAMH
X —

koopauHaT. [1o HaliIeHHBIM TaHHBIM CXEMaTHYECKU MOCTPOTE rpaduk.

2.IIpoBeauTe MoyHOE UCClieOBaHUE (PYHKIIMH U MOCTPONTE ee rpaduk:
3

1. y:x+3i/x_2. 2.y=l2(jcc—_2). 3. y=(x"+2x)e".

Tema 8. lnddepenunaibHoe ucuncjaeHne PyHKIHHA MHOTHX IepeMeHHBbIX.
1. Haiitu HaubGonbliee 1 HaUMEHbIee 3HaYEHUS QYHKIUI B 3aMKHYTOW 00JIaCTH, OrpaHUYECHHOMN

3a/IaHHBIMU JIUHUSIMU Z =X~ +Y~ —Xy +X +y .
2. Omnpenenuts SKCTpEMyMbl PYHKIMU. Z =2x" — y° +4xy+x+7,
Tema 9. UnTerpanbHoe ucyucjieHne pyHKUMN 0HOMH NepeMeHHOi.

J.(Z cosx+e' — x]dx

Vx

2. Haiitu npupocT Kanurasia NpeAnpusTUs Ha TaHHOM IIPOMEXKYTKE BPEMEHH, €CIIU CKOPOCTh

1. Beruucnure HeonpeaeneHHBIA HHTETpall

U3MEHEHUS] MHBECTUIUI UMEeT Cleayomuil Bua: | (Z‘) =cy zb +d,a<t<p . upu

3aIaHHbIX 3HAYCHHUAX MapaMETpPOB.

3. Pacmpezernenue 10x0/1a B HEKOTOPO# CTpaHe onpeselnsiercst Kpuoii JlopeHua: ) = a)c2 +bx.

Kakyto gacTs noxo1a momydarot ¢ % Hanboyiee HU3KO orutaunBaeMoro HaceneHus? [locunraTth
KOX((UITMEHT HEPAaBHOMEPHOCTHU PacIIpeieNIeHUs] COBOKYITHOTO qoxona, ecnu a=0,87, 8=0,13,
c=12.

Tema 10. Inddepennuanbubie ypaBHeHHS.

X
1. Pemnre ypaBHenue =

2. Pemnte ypaBHEHHUE (2x +1)dy +y°dx =0

3 OyHKIUK Crpoca U MPETOKCHHS Ha HEKOTOPBIA TOBap MMEIOT BUL g =50 -—2 p_4d_p u
: dt

dp . N
s=70+2p —5—t. Haiiqure 3aBUCMMOCTh PAaBHOBECHOW IICHBI OT BpeMeHH, ecid 2 =10 B mMomeHT

Bpemenu = 0.
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1. Pemenuem muddepeHIHanbHOr0 ypaBHEHUs
GbyHKIUH. . .

V' +109"+25y=0

SIBIIICTCS  CEMEHCTBO

2. KopHH XapakTepHUCTHYECKOTO YypaBHEHHUS JIMHEHHOrO0 OIHOPOAHOTO IuddepeHIanIbHoro

=2.k,;=3

YpaBHEHUS paBHBL: ! . Toraa aTo ypaBHEHHE UMEET BU. ..
3. Pemute ypaBHenue y" + 2y' — 3y = sinx

Tema 11. MocaenoBareabHOCTH H PAABI
1. OOmmii wren psina 1/2+2/3+3/4+4/5... paBeH...
2. IsaTerif unen psina 1/2+1/4+1/8+... paBeH...

Z(—i}”n!

3. Ompenenute CXOQUMOCTh PsIIOB ™=1 ,

o (—1)"

3n
n=1

o0

>

Ornpenenure 00J1aCTh CXOAMMOCTH CTEMIEHHOTO psifa n=!

n

ir'l
n+1\2

1.

2. Pamuyc cXOOuMOCTH CTETIEHHOTO psijia nel 11 8 paBeH...
= ()" (2x-5)"
>

2n-1
3. VKaxHTe CepeuHy HHTepBala CXOAUMOCTH psiga =1

Temamuka Kypcoevix padbom/npoekmos (npu HaaIuuuu):

KypcoBas pabota no nucuuruinne «Bpiciias MaTeMaTiKa» yueOHBIM IUIaHOM HE MPeIyCMOTpeHa.

Iloka3zaTenn u KPUTCPHUH ONCHUBAHUA IVIAHUPYEMBIX PE3YJAbTATOB OCBOCHHUSA
KOMHeTeHllI/Iﬁ H pe3yJabTaToB oﬁyqenml, IMKaJa OoncHuUBaHUA

dopmupyembie HHauKaTOp T0CTHKEHUA Kpurepun Yposens
IIxaJjia oneHNBaHUA PMHDPY A pAa putep OCBOEHHUSI
KOMIICTCHIIMHN KOMIICTCHIIUU OLICHUBAHUA o
KOMIIETCHIIUHN
85 - «OTJIHYHO OIIK-2. Criocoben OIIK-2.1. HpI/IMeHSIeT Bunaer BepHo u B | [IpogBuUHYTHII
100 «3aUTEHO» PUMEHSATh OCHOBHbIEMAaTEMAaTHYECKUE METO IbI O THOM obneme:
6aJIJ10 MATCMATHUYCCKHUC
BaKOHEI U METOJIBI 1 OCYIIECTBIIAECT
B o METOObI N
HcCIeJ0BaHUN MaTEMaTUYECKYIO ocymecTaseT
€CTECTBEHHBIX HAYK [00pa0OTKy NaHHBIX, MaTeMaTHIECKY 1O

TUTSL peIlieHus 3a1a9
Mpo¢eCCHOHATBEHON
eI TeNFHOCTH

MOJTyYEHHBIX B XOJE
pa3paboTKu MPOAYKIUN
00I1IECTBEHHOT'O
MUTAHUA, a TAKKE
MCCIeIOBAaHUI U
DKCIIEPTHU3HI €€ KaueCcTBa
1 KauecTBa
MCTIOJTE3YEMOTO CHIPhSI

00pabOTKy MTaHHBIX.

'YMeeT BepHO 1 B
MOJIHOM O0beMe:
[pacCUUTHIBATH
PKOHOMHUYECKHE
MOKa3aTeNH,
MOJIYYCHHBIC B XOA€
pa3paboTKn
MPOLYKIIH

00I[ECTBEHHOTIO
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MUTaHUS, a TAKKE
McCIeI0OBaHUN U
PKCIIEPTH3HI €€

adyeCcTBa U
I:za‘leCTBa
MCITOJIB3YEMOTO
CBIPbS
OIIK-2. Ciocoben  |OIIK-2.1. [Ipumensier ~ BHaer ¢ IoBpimeHHbIi
NPUMEHATH OCHOBHBIEMATEMATHIECKHE METO b <> AHTEAHbIM
3aKOHBI 1 METOJIBI [ OCYIICCTBIISCT 1 SAMCHATHIMH:
o IMAaTEMATUYCCKUEC
MCCae0BaHUI MaTeMaTHYECKYIO METOZE 1
€CTECTBEHHBIX HAyK [00pa0OTKy MaHHBIX, OCYIIECTBIACT
TUIS peIlieHus 3a7a4  [[IOJTYYCHHBIX B XOJIe MaTEMaTHIECKYO
NMpodeCCHOHATBHON  [pa3paboOTKH MpoXyKiuy |[00PA0OTKY IaHHBIX.
NEeATETbHOCTH 0OIIIECTBEHHOTO Yaeer ¢
HE3HAYUTEC/IbHBIM
MMATaHUS, a TAaK)Ke I 3AMed AR HSIMIL:
70 — 84 «xopomo/ MCCIIEI0OBAaHUM U [PACCUUTHIBATh
0asL10 «GAUTEHOY DKCHCPTU3BI €€ KaUCCTBA PKOHOMHYCCKHE U
B 1 KauecTBa [MOKa3aTeNH,
VICIIOTTB3YEMOTO CBHIPBSI | O foHHPIC B XOAE
pa3paboTKu
MPOAYKINH
00IIIECTBEHHOTO
IMUTAHUA, a TAKXKE
HccIe10BaHUM 1
PKCIICPTU3BI €€
KadyeCTBa U
KadyeCTBa
IMCIIOJIB3YEMOT' O
CBIPbSI
OIIK-2. Criocoben  (OTIK-2.1. IIpumensier ~ [3uaer na 6asosom |  bBa3osbrii
IPUMEHSATH OCHOBHBIEMATEMATHIECKHE METOBIY POPHE €
3aKOHBI 1 METOJIBI [ OCYILIECTBIISIET OUIHGKAMH:
o MAaTECMAaTUYCCKHEC
MCCaeA0BaHUI MaTEeMaTHIECKYIO METOIbL 1
€CTECTBEHHBIX HAyK [00pabOTKy NaHHBIX, OCYIIECTBIAET
I peIICHMs 3a/1a4  [[TOJIYYCHHBIX B X0[¢ MaTCMaTHICCKYTO
npohecCHOHAIBHON  [Pa3pabOTKU MPOAYKIy ©OPAOOTKY JaHHBIX.
NEeATEIbHOCTH 0OIIECTBEHHOTO Vaeer Ha 6a30B0M
MATAHUS, & TAKKE VpOBHe, ¢
0 69 MCCIIEOBAaHUN 1 omIHOKaAMM:
6auL10 «yT0BJETBOPUTETbHO»/ AKCIEPTU3bI €€ KAUeCTBA [PaCCUUTHIBATH
B «3a4YTECHO» M Ka4eCcTBa PKOHOMHUYECCKUC U
VICTIONB3YEMOTO ChIPbS | o oot
MOJIYUYCHHBIC B XO/J¢
pa3paboTKu
MPOTYKLIUH
0OIIIECTBEHHOT O
MUTAaHUS, 4 TAKXKC
rccae0BaHui 1
PKCIIEPTU3EI €€
aqyeCcTBa U
I:za‘leCTBa
IMCIIOJIB3YyEMOI'O
CBIPbS
MeHee | «HeyaomJerBoputeabHO» |(OITK-2. CnocobeH OI1IK-2.1. HpHMengT IHe 3HaeT Ha Komnerenuun
50 / NPHUMEHSTh OCHOBHBIEMATEMATHUECKHE METOIBIA30BOM YPOBHE: He
b6asio «He 324TeHO» MaTeMaTH4ecKue  (c(h)OpMHPOBAHBI
. BaKOHBI 1 METOJIBI [ OCYIIECTBIISICT A
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MCCTIE0BAHUM MaTEMAaTHYECKYTO OCYIIECTBIACT
€CTECTBEHHBIX HAyK [00pabOTKy NaHHBIX, MATEMATHICCKYIO

00pabOTKy MTaHHBIX.
IUISL pEIIEHUs 3aa4  [[IOJTyYEHHBIX B XOJI€

o He ymeeT Ha
npodeccuoHaNbHON  [pa3pabOTKU NPOAYKIMU |gazoom ypoBHe

NMeITeIbHOCTU 0OIIIECTBEHHOTO PacCUUTHLIBATE
MATAHUS, & TAKKE PKOHOMUYECKUC U
FICCIICIOBAHUHN 1 [IOKa3aTC/IH,
HOJ'Iy'—IeHHBIe B X01€
PKCIEPTU3bI €€ KaueCcTBa
pa3paboTKu
1 KauecTBa S —

MCIIOJIB3YEMOI'O CBIPBA  (0011ECTBEHHOTO
MUTAHUS, a TAKKE
MCCIIEOBAHUN
PKCIICPTU3BI €C
Ka4yccTBa U
KayecTBa
FCII0JIb3YEMOTr0
CBIpbS

KommnuiekTol 3a1aHUi KOHTPOJIbHBIX PadoT 1J1s1 3204HOH ()OpMBbI 00ydeHUs
HNuaukaropsl goctukenns: OIMK-2.1.

3aounas ¢opMa OOy4YeHHS TPEIoaraeT CaMOCTOSTEIBHYIO padOoTy CTyICHTa Hall Y4eOHBIM
MaTepuaioM: MOMCK, aHAIU3 U OLIEHKa MH(OPMAIMH 110 COACPKAaHUI0 yueOHOro Marepuasa, perieHue
3a/1a4, BBIMOJHEHUE KOHTPOJBHBIX 3anaHuid. [lepea BBIMIOJIHEHHMEM KOHTPOJIBHOW pabOThl CTYACHT
JOJKEH HM3yYUTh COOTBETCTBYIOIIME paslenbl Kypca «Bbicimias maremMaTuka», UCHONb3Yys y4deOHbIE
u3nanus, VHTepHET-pecypchl, JOMOJHUTENbHYIO JuTepaTypy. CHUCOK PEKOMEHAYEMOW JUTepaTypbl
MpHUBEIEH B METOJIUWYECKHX yKazaHuax. CTyJIEHT MOXET HCIOJIb30BaTh TAK)KE YUCOHHKH M y4deOHbIe
ocoOwsl, He BKIIIOYCHHBIE B IAHHBIN CIIMCOK, €CIIM 3TH MOCOOUS COAECPKAT COOTBETCTBYIOIIUE PA3CIIbI
yueOHoro kypca. OJHaKo, B cilydae BO3HUKHOBEHUS 3aTPYJHEHHH MPU CAMOCTOSTEILHOM H3Y4YCHHH
MaTepuaia, CTyICHT MOXKET 00paTUThCS K PETOAaBaTEeNIO AJIs OTyYeHHUSI YCTHON KOHCYJIBTAINH.

CTyneHThI-3a0YHUKH, OOydJaromuecs 1o HampasiaeHuio moarotoBku 19.03.04 Texnomorus
OPOAYKIIMM W OpraHm3alys OOIIECTBEHHOTO THTAHUS HANpPaBIEHHOCTh (NMPOGUiIb) MPOrpaMMEbI
«TexHonmorus U opraHuzanus pecTOpPaHHOrO OM3HECa» B COOTBETCTBHM C YUYE€OHBIM IUIAHOM H3YYarOT
Kypc «Bpiciieli MaTeMaTHKW» B TEUEHUE JBYX CEMECTPOB MEPBOTO Tojia OOYUYEHUS U BBIMOIHSIOT JIBE
KOHTPOJIbHBIE paOOTHI.

[Ipu BBIMOTHEHUH KOHTPOJBHOW pa0OTHI CTYACHT JOJDKEH PYKOBOACTBOBATHCS CIEAYIOLUTUMH
YKa3aHUSIMHU:

1. KonTponbHas paboTa BBIMIOJIHSAETCS B OTICIBHON TETpajH B KIETKY, HA TUTYJIHLHOM JIUCTE
KOTOPOW JOJKHBI OBITh SICHO HalMCaHbl (amMuins CTyJEHTAa, €ro MHUIMAbI, MOJIHBINA mHdp, Kypc,
CIIELUATBHOCTD.

2. 3ajaum ciaeayeT pacrosaraTh B OPSIKE HOMEPOB, YKa3aHHbIX B 3ajaHusix. [lepen pemenuem
3a/1a4d HaJ0 MOJHOCTHIO MIEpEnucaTh €€ yCIOBHUE.

3. Xoa pemieHHs KaxI0il 3aaud CTyJEHT 00s3aH O(QOPMHUTH AaKKypaTHO, B IOJHOM
COOTBETCTBUHU C TMOPSJIKOM PEIICHUS THUIMUYHOM 3a/Jaud, MPUBEIECHHON B JAHHBIX METOJUYECKUX
YKa3aHUSX.

5. KontposnbHast paboTa BBIOIHSIETCS CAMOCTOSITENBHO.

6. B cirydyae He3auera o KOHTPOJIBHOW paboTe CTYJEHT 0053aH B KpaTYalIIUNi CPOK UCIIPaBUTH
BCE OTMEUYCHHBIC OIIUOKYU M MPEAOCTaBUTH padOTy HA MOBTOPHYIO MPOBEPKY.

7. CTyneHT BBINOJHSAET TOT BapHaHT, KOTOPBIA COBIAJAET ¢ MocieaHed 1mudpoil ero HoMmepa
3a4eTHOM KHIKKH Tiepen OykBoit B, nudpa Hoib cooTBeTcTBYeT 10 BapuaHTy.
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KonTpoabHnas padora Nel mo pasjaeny «AHAJIUTHYECKAS TeOMeTPHs U JTUHeHas

ajredpa»
Bapl/laHTLI KOHTPOJ/IbHBIX 3aI[aHI/II7[

1-10. Jana cuctema nuHeiHEIX ypaBHEeHHi. JIoKa3aTh ee COBMECTHOCTh M PEIIMTH ABYMs criocobamu: MeTonoM Kpamepa;
CpeICTBaMU MaTPUYHOTO HCYHCICHUS; MeToioM ['aycca; metogom JKoprana-I'aycca.

5x; +8x, —x3 =7,
2x; =3x, +2x53 =9,
X| +2x, +3x5 =1.
3+ X, + X3 =1,
X —4x, =2x3 =-7,
5x; —3x, +6x5 =14.
X, +X, —X3 =—4,

4x, —3x, +x3 =3,
2x; +X, —X3 =-5.

X +2x, +X53 =4,
3x; —5%, +3x5 =1,
2x; +7x, —x3 =8.
3x, +4x, +2x5 =4,
2x; —4x, =3x5 =17,
X; +5x, +Xx5 =-6.

4x, —3x, +2x53 =9,
2. 12x; +5x, —3x5 =4,
5x; +6x, —2x5 =18.
X +X, X3 =1,

4, 18x; +3x, —6x5 =2,
4%, +x, -3x5 =3.
X, —4x, —2x5 =3,
6. 13x; +x, +x3 =5,
3x; —5x, —6x3 =-9.
X| —2X, +3x3 =6,
8. 12x; +3x, —4x; =20,
3x; —2x, —5x3 =6.

X +X,—X3 =4,
10. 4%, -3x, +x3 =3,
2X1+X2_5X3 :9

11-20. /lanbl koopAMHATH BepUIMH THpamMuisl A A>AszAs. CpeactBamMu BEeKTOPHOM anreOpbl HaWTH:
JUTMHY pedpa AAs; yron Mmexay peopamu Aj1A, u AjAs oiomans TpaHd AjAxAjs; 06beM nupamMusbl.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

A4, 2, 5),
A4, 4, 10),
A4, 6,5),
A3, 5, 4),
A«(10, 6, 6),
A1, 8,2),
A6, 6, 5),
Ad(7,2,2),
A8, 6, 4),
A7, 7,3),

Ax0,7,2),  Ax(0,2,7),
Ax(4,10,2), As(2,38,4),
Ay(6,9,4), A2, 10, 10),
As8,7,4), A5, 10,4),
Ax(-2,8,2), Asx6,8,9),
Ax5,2,6), A5, 7,4),
Ax4,9,5),  As4,6,11),
A5, 7,7, A5, 3, 1),
Ax(10,5,5),  As(5,6,8),
Ax6,5,8),  As3,5,8),

A«(1, 5, 0).
A4(9, 6, 4).
A«(7,5,9).
As(4,7, 8).
A4(7, 10, 3).
Aq(4, 10, 9).
A4(6,9, 3).
Ai2,3,7).
A48, 10, 7).
Aq(8, 4, 1).

21-30. [Tanbl Bepmubl TpeyroibHuka ABC. Haiitu: ypaBHeHHe CTOpOH; MIMHY cTOpoHbl BC; ypaBHEHHE BBICOTBI,
OIIyIIEHHOH U3 BepIIMHB A; ruomanb TpeyroasHuka ABC; cucteMy HepaBeHCTB, Openensonux TpeyroasHuk ABC.

21.
22,
23.
24.
25.
26.

A (2;-1), B(=2;-2), C(3;4).

A (12;0), B (18; 8), C (0; 5).
A(=2;-6), B(-6;-3),  C(10;-1).
A (8;2), B(14;10),  C(~4;7).
A (2; -4), B(=2;-1), C(14;1).
A (2;-1), B (8;7), C (-10; 4).
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27, A(5;-3), B(1;0), C (17;2).

28. A (14;-6), B(20;2), C(2;-1).
29. A3 4), B(-1;7), C (15; 9).
30. A(1;-2), B (7; 6), C (-11; 3).

31-40. B Tabnuie npuBeaeHbl KOAPGHUIMEHTH TPSMBIX 3aTpaT U KOHEYHAS MPOAYKIUS OTpacieil Ha
IUTAaHOBBIH MEPHUOJ, YCII. JEH.e.

IloTpedJienune .
Koneunsriit
Otpacnb Cenbckoe
[TpOMBINIIIEHHOCTh . MPOIYKT
XO0351ICTBO
[TpOMBINIITIEHHOCTh a b t
IIpousBoacTBO Cenbckoe c d i
XO034MCTBO
Haiitu:

1. nnaHoBBIE 00BEMBI BaJIOBOM MPOAYKIIUK OTPACIIEH, MEKOTPACIEBbIE TIOCTABKH, YUCTYIO
IIPOYKIIMIO OTpaCIeil;

2. HEOOXOIUMBIN 00BEM BaJOBOTO BBIMMYCKAa KaXKO0W OTPACIIH, €CITH KOHEYHOE MOTpeOIeHue
MPOAYKLHUH CEIBCKOI0 X03HCTBA YBEIUUUTCS HA k%, a TPOMBIIITICHHOCTH Ha [%.

a b c d t f k )
31 0,1 0,3 0,55 0,1 100 400 10 30
32 0,3 0,5 0,25 0,25 200 300 20 35
33 0,4 0,25 0,5 0,4 300 200 30 40
34 0,5 0,15 0,3 0,25 400 100 40 45
35 0,45 0,1 0,25 0,5 500 200 45 40
36 0,25 0,4 0,1 0,3 400 300 35 35
37 0,15 0,55 0,55 0,15 300 400 25 30
38 0,55 0,35 0,15 0,15 200 500 15 25
39 0,35 0,15 0,1 0,45 100 400 5 20
40 0,6 0,1 0,25 0,3 200 300 10 15

d
41-50. CtpykTypHasi MaTpulla TOPTOBJIM IBYX CTPAH UMEET CIAEAYIOIUNA BUI: 4 =[e Q . Haittun

6IOI[)KCTLI OTUX CTPAH, YAOBJCTBOPAIOIIHNC YCIOBHUIO C6aHaHCI/Ip0BaHHOCTI/I 663,[[6(1)I/IHI/ITHOI\/'I TOProBJIN

HpI/I x1+x2:h.

d e f g h
41 0,2 0,8 0,6 0,4 800
42 0,3 0,7 0,2 0,8 900
43 0,1 0,9 0,4 0,6 700
44 0,8 0,2 0,3 0,7 600
45 0,4 0,6 0,2 0,8 200
46 0,3 0,7 0,1 0,9 500
47 0,7 0,3 0,9 0,1 400
48 0,1 0,9 0,3 0,7 300
49 0,7 0,3 0,8 0,2 650
50 0,2 0,8 0,4 0,6 750




KonTpoabHas padora Ne2 nmo pasaeny «Maremarn4ecKni aHAIHN3)»

BapHaHTI)I KOHTPOJ/IbHBIX 3agaHui

1-10. He mpumensis npaBuiio Jlonuraist, HAWTH npeaensl (yHKITHA.

. 1—2 1_ 3x
1.a) lim—=>. 6) lim ”1” VIZX ) im0 i 253
oo 3x —2 10 *—>0 5x oo\ x
3 / _ ) 1_ 8 _ 2x+1
2.a) lim i ;  0) limM; B) llmﬂ; r) lim x=2 )
X0 2)63 +1 -7 x-=17 0] —cos4x x—o|  x
4 2 2 x-3
30 lim 2> "0 6 tim _2-dx B lim—2 . nm(sx”j .
o Oxt —x 41 43— 2x+1 HOI COS X oo\ SX
3 2x
4.2) lim 2x% +6x — 5 5) lim —1=x? . B i CO5¥ 2cos x;r) lim 1+xj .
X—>0 Sx _x+1 x—0 x2 x—0 X X—>0 X
1 6 - !
5.) lim —S’C PH3 o VI3 om0y Tocos6x lim(:; 4") .
xaoox —12x+1 x—0 x_|_x x=0]—cos2x x>\ —4x
5 2_3 ‘I‘l had _ Sx+1
6.2) lim>" Y"1 g) g Y12V 15 B) | e, r) lim(3x 2) .
=0 3x7 +x =5 =3 x=3 am-—" 2 w3y
4 3 1-2
— _ . .l‘
7. limw; ) limJ1+3x J2x+6;B lim 8 i 5543
X—>00 X4 +3 x5 2X2 —5x 0] —cosx X—>00 S5x
4 _0x? 2 _ 1—cos4x x
8. a) hmM o) lim ¥ —l gy lim———, lim( x ] .
= 3xt 4 3x% +2 =0 x? 4y 0 2x-1g2x o 14 x
2 7x
9.a) lim M 0) limw; B) lim '8 3x r) hm(1+—j )
=0 20" 4 2x2 45 =l xt -1 =0 10x” R X
_ 3 x
10. a) fim 25 43 6) lim> Jr . p) lim S13% r) nm(h”j .
X—0 x3 +x— 2 -1y _x x—0 6.x X 2x

11-20. Haiitu TOYKHM pa3pbiBa (QYHKIMH, €CIM OHU CYIIECTBYIOT, CKauyOK (DYHKIIMM B KaXKJOH
TOUYKE pa3pbiBa U MOCTPOUTH IpaduK.

X +4, X < -1, X+2, X <=2,
11. f(x)= x?2+2, —1<x<1, 12. f(x)= x2+41, -2<x<2,
2X, x>1. -Xx+3, X >2.
- X, x <0, COS X, x <0,
13, fx)={-(x-1?% 0<x<2, 14 fx)={x>+1, 0<x<],
x—3, X >2. X, x>1.
15. -X, x <0, 16. —-X, x <0,
f(x) = x?, 0<x<2, f(x)=<sinx, 0<x<m,
X +1, X > 2. X -2, X > T
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17.

19.

f(x)=

f(x) =

-(x+1), x<-1,
(x+1)?, -1<x<o0, 18.

X, x > 0.

—2x, x <0,

x2+1, 0<x<2  20.
2, X > 2.

21-30. Haiitu npou3BOIHbIE

21.

22.

23.

24.

25.

26.

27.

28.

a) y:(1+{/;)3:
B) y=Incos4x

2

X
a) y=
Vx2+4 ’
a? —x?
B =In
)y a’+x2’

a) y=(2x+3x’),

2

B) y=In——:,

3
a) y=x+3x’ —%,

B) y=In i+x ,

1-4x
a) y=—5—,
X

B) yzln(x+m),

a) y=\/4X2+3,

X

B) y=In ie

e’ +1

2

a) y=vx+x,

B) y=1In(ax? +bx+c),

_I+x
a) y= e

B) y=e¢ "Inx,

-x°, x L0,
f(x) =1 tgx, 0<x<m/4,
2, X > /4.
—2x, x <0,
f(x)=1Vx, 0<x<4,
3, X >4,

JTAHHBIX (DYHKITHI.

6) y=x"sin3x,

7X2

T) y:ax2 —e

6) y =cos2x —2sin”3x,

) y=arccosv1—4x .

1
0) yzgtg3x—tgx+x,

r) y=2arcsinVx® .

6) y=—3cosx~ctgx’

2x
r)yzarctg1 .
5 _sinx
)Y l+tgx’

r) y=sin®x+cos*x.

sin X
0) y= ,

2
2¢0s” X

r) y=arctg e**.

6) y=cos®x—-2lncosx,
) —arccoslx
r)y 5 X

_ I+sin 2x

6) Y 1—sin2x’

X
=3arctg —
r)y g5 -
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10 arcsin x
y =

29. a)y:m, 0) Y= e

pr— 4 1 3
B) y_ln S 2X, r) y:[arcsin%] .
Dy=2foor. 9 y=Eoy
30, )y 27/(2-x7)
B) Yy=x(I-Inx), T) Y=2ar°5inl-
X

31-40. HccnenoBars MeToiaMu AUPPEpEeHINATbHOIO UCUUCTICHUS (YHKIIMHU U TOCTPOUTH I'PadUKH.

3. y=x"-3x"43-s5;0 0 320 y=Yx -

33, y=0x)/(x*-4); 34 y=x+In(x’-1);
35,  y=x"e’%; 36 y=0x*-x"/5;
37. y=3\/(x+l)2 —3\/(x—1)2 . 38  y=sin"x+cos'x;
39, Y= xT2arcctex; 40. y=(")/-0.

41-50. Haiitu: a) HauOosplllee W HaWUMEHbINEe 3HAYeHUS QYHKIUA B 3aMKHYTOM 00J1acTH,
OTpaHUYEHHON 33JJaHHBIMU JIMHUSAMH; 0) SKCTPEMYMBI (PYHKIIUH.

41. z=x*+y’ —xy+x+vy, x=0, y=0, x+y=-3.

42. Z:XZ—Xy+y2—4X x=0, y=0, 2x+3y—12=0.

43. Z=X3+8y3—6xy, x=0, x=2, y=1, y=-—1.
44. Z:xy2+4xy+4x—8,
45.  z=x’-3x’y+3y+5,
46. z=4x%+9y> —4x+6y+3, x=0, y=0, x+y=1.

47. z:x3+y3—3xy,

48. z=x"+3y’ +x-y, x=1 y=1 x+y=1.
49, Z=X3+y3—9xy+27, 0<x<4, 0<y<4.
50. Z =Xy (4_X_y), x=1, y=0, x+y=6.

51-60. Pemuth nuddepeHnanbHble ypaBHEHUS.

51.  y-xy'=x+yy, 52, ydy+(x-2y)dx=0.
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53.

5S.

57.

59.

ydx+(2\/x_y—x)dy:0. 54.

x2y2y +xy’ =1, 56.
(x> +1)y' +4xy=3. 58.
cosydx =(x+2cosy)sinydy 60.

y' -y ctgx=sin x,

! X

y-y=e".
Y +y=x4ly.

xdy-ydx=ydy.

61-70. Haiitu o01acTb CXOOUMOCTH PSIIOB.

61.

63.

65.

67.

69.

71-80. Haiitu pemenue 3aaaun Kol 1 mocTpouTh COOTBETCTBYIOIIYIO HHTETPATBHYIO KPUBYIO.

71.
73.
7S.

77.
79.

2

=3
Nl

o0
n=1
0

n

Z

y' =
y' =
=y+1,

y!

y' =
y' =

y+1,
y+1,

y+1,
2y +1,

Kpurepun onenkn :
- 32a4YTEeHO -BBICTABIISICTCS] O0YYAIOIIEMYCsl, €CJIM KOHTPOJIbHAS pellieHa B MTOJTHOM 00beMe 0e3 OImnOoK 1
HEJI0UETOB (coomeemcmeue unouxamopy OIIK-2.1.);

- HE 3a4YTECHO - BBICTABJIACTCA o6yqa101ueMyc;[, CCJIM KOHTPOJIbHAd pCIICHA HC B IOJIHOM o0BeMe ,

x—2)
2n+3 62.
e
o I 64.
(x+2)"
nn ° 66.
n’(x-3)"
~ 0 +1)? 68.
(x=2)"
(21’1 1) 211 ° 70.

y=0)=1. 72,
=(0)=-2 74
y=1)=2. 76
y=(-1)=2 178
y=3)=1 8o.

V=-y+1, y=(0)=-3;
V=y+2, y=(0)=5.
y'=2y+1, y=(0)=-2.

y=2y-2, y=()=2
y'=5y-17, y=(0)=-

HE pelleHa, WK NP PEIICHUU JOMYIICHBI TpyOble OMUOKU (coomeemcmeue unouxamopy OIIK-2.1.)
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