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1. IEPEYEHD INIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110
JUCHUIIIMHE (MOAYJ10), COOTHECEHHBIX C
ININTAHUPYEMBIMMU PE3YJIBTATAMHU OCBOEHUA

OBPA3OBATEJBHOM TPOT'PAMMBbBI

1.1. eab v 3a7a4u AUCHUIIIUHBI

Ilesan oCBOEHUS MWCHMIUIMHBI: YCBOCHHWE OCHOBHBIX TOHSTHHA M METOIOB
MaTeMaTHYeCKoro aHanu3a, npeaycmorpeHHbIx @I'OC BO, oBnageHne HaBbIKaMU
PUMEHEHHUS MaTeMaTHYECKUX METO/IOB, a Takke (POpMUPOBaHKE y 00yJar0IIerocs
TpeOyemMoro Habopa KOMIIETCHIIM, COOTBETCTBYIOIIMX €ro HaIpaBJICHUIO
MTOJTOTOBKHY M 00ECIIEYNBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPy/a.

JIst 1OCTHKEHHUS TIOCTABJIEHHBIX 1eJlell pelalTes cieayoluue 3a1a4m:

- W3YYUTh OCHOBHBIC TIOHSATHS, OMNPEACICHHUS, TEOPEMbI U METOHI,
dbopmupyronme OoO0Iyl0 MaTEeMaTHYECKyl0 TMOJATOTOBKY M pa3BUBAIONINE
abCTpaKTHOE, JIOTHYECKOE U TBOPUYECKOE MBIIIUICHHE;

- YMETh CaMOCTOSITEIBHO HM3ydaTh YYEOHYI0 M HAy4YHYIO JHUTEpaTypy,
coJieprKalllyro MaTeMaThuieckue GakThl U pe3yabTaThl;

- YMETh YeTKO (pOpMYyIMpOBaTh 3a7a4y U HAXOAUTh COOTBETCTBYIOMINN
QITOPUTM U METOJI €€ PEIICHMUS;

- OCBOWTH TEOPETHUYECKHE OCHOBBI JUISI  YCIICITHOTO  HW3YYCHHS
TUCITUTIINH, UCTIOIB3YIONMNX MAaTEMATHICCKUE METOIbI U MOJICITH.

1.2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnuniraa « MaTteMaTuyecKuil aHalu3» IpeCcTaBiIsIeT COO0U JUCHUTIIMHY
0a30BOM yacTy y4eOHOro IiaHa.

Jucnuminna «MaTemMaTuuecKuil aHaiu3y» O0a3upyeTcs Ha TEOPETHUYECKUX
3HAHUAX, MPAKTUYECKUX YMEHHUSX W HaBBbIKaX, MOJYYCHHBIX O0y4YaeMbIMHU MpH
M3y4YEHUHU WIKOJBHOTO Kypca MareMaTuku. EN npeamecTtByer IUCUHUILIMHA
«MatemaTtukay. OcBoeHue JUCUMIIINHBI «MaremaTudeckui aHaJIu3»
CIIOCOOCTBYET JydllleMy YCBOCHHUIO IUCHUIUIMHBI «Teopus BeposiTHOCTEH U
MaTeMaTu4eckass CTaTUCTHKa». Il  yCIEIIHOrO OCBOCHHUS  JIUCUUILIMHBI
HEOOXOJIMMO YMETh OCYIIECTBIIATh BBIOOP HMHCTPYMEHTAJIBHBIX CPEACTB s
00pabOTKU IPKOHOMUYECKUX TAaHHBIX B COOTBETCTBHM C TOCTABJICHHOW 3ajadei,
aHaJM3UPOBATh PE3YJIbTaThl PACUETOB U 0OOCHOBBIBATH MMOJYUCHHBIC BHIBOIBI.

MareMaTuyeckui aHaiau3 — KOMIUIEKCHOE HAyYHOE HAIPABICHUE, UMEIOIIEE
MEXJIUCHUIUIMHAPHBIA XapakTeP, COJECUCTBYIOLIEE PA3BUTHUIO JIPYTHX HAYYHBIX
HAIpaBJICHUI W TEM CaMbIM BBITIOJIHSIONIEE UHTETPATUBHYIO (DYHKIIUIO B CHCTEME
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Hayk. JlucummnuHa «MareMaTW4ecKui aHauu3» HMEeT JIOTHYECKYI0 |
COJIepKaTeIbHO-METOIMYECKYI0 CBsI3b € OCHOBHbIMU aucturuimHamu  OITOIT
OakanaBpuaTa, B paMKax KOTOPBHIX Oymymum OakajgaBpaM HEOOXOIUMBI HABBIKH
WCITOJIB30BaTh PE3yJbTAaThl PACYETOB M TOJYYCHHBIX BBIBOJIOB B IMPAKTHUECKOU
NESATEILHOCTH MPHU PEIICHUH TTOCTaBICHHON 3a1a4H.

3HaHWS, yMEHUS, HABBIKA M KOMITETCHIIUH, TIOJyYE€HHBIE 00YJaroNUMUCS TIPU
W3YYCHUU JAHHOUN NUCIUIUIMHBI, HAXOAIT MUPOKOE TPUMEHEHUE B TBOPYECKON M
HAyYHO-HCCIIEIOBATEICKON JACSITETLHOCTH OaKaiaBpa.

JuciunnuHa «MaTteMaTHdecKuil aHaum3» u3ydaercs Ha 2 Kypee (3 cemectp).
dopma KOHTPOJIS — IK3aMEH.



2. OBBEM JUCHMUILIAHBLI (MOAY.JIST) B 3AYETHBIX EAUHUIIAX C
YKA3AHUEM KOJIMYECTBA AKAJJEMUYECKUX
(ACTPOHOMHUYECKHNX) YACOB T10 BUJIAM YUEBHBIX 3AHATUN

Bunrnl 3anstuit O0BEM QUCIIATLIINHEL
®opma o0yyeHus
Ounas dopma OuHo-3a04Has 3aouHas popma
o0ydeHus dbopma oOyueHus oOy4eHus

O0BeM 3aYETHBIX €IUHUL] 6 6 -
OO6m1ast TpyA0€MKOCTh B 216 216 )
qyacax

AyIuTOpHBIE 3aHATHUS 68 34 -
Jlekuun 34 16 -
[IpakTuueckue 3aHATHS 34 18 ]
(cemuHapbI)

CamocrosTenbHas padoTa 121 155 -
KonTpomis 27 27 -

dopma KOHTPOIIA DK3aMeH DK3aMeH -




3. COIEPKAHME JJUCLHUILIUHBI (MOYJISD),
CTPYKTYPUPOBAHHOE IO TEMAM (PA3/IEJIAM) C YKAZAHUEM
KOMITETEHIA A, POPMHUPYEMbIX B MPOIIECCE OCBOEHHUS
JUCLHUTIIMHBI (MOYJIS)

3.1. YueOHO-TeMATHYECKUH IJIAH Kypca U pacnpeaejieHue
KOMIIETEHIMH MO0 TeMaM 3aHATHH:

dopMupyembie KOMIETSHIIUU (MJIA UX YaCTH)

HanmenoBanue TeMbI

YK-1
YK-2
OIIK-1

Tema 1. ITocnegoBarensHocTH. [Ipenen
nocnenoBareiabHocTu. [penen pynkiun

+
+
+

Tema 2. Tuddepennuanbuoe UCUUCICHNE + +

Tema 3. UuTerpanbHOe UCYUCIICHHE + + +

Tewma 4. luddepeHnmanbHbIe ypaBHCHUS

3.2. Coaep:xaHue pa3iesioB TUCHHUIIMHBI (MOAYJIs]) 1 KOHTPOJILHBIE
BOIIPOCHI VIS CAMOCTOSAITEJIbHOM PadoThI (CAMOKOHTPOJIA)
00yYaromuxcs

PA3/IEJI 1. IIPEJ[EJIBI.

Tema 1.1. Ilpemen mocaenoBareJbHOCTH. [loHATHE  YMCIOBOM
nocienoBaTeabHOoCTH. CrIocOObI 3a/1aHus MOCeI0BaTeIbHOCTe. OrpaHUYeHHBIC U
MOHOTOHHBIE TMOCJenoBaTenbHOCTH. [loHsATHE apupMETHYECKON MPOTrPECCUH.
CpoiicTBa apudmeTtnueckoil nporpeccuu. IloHsTHE reoMeTpUUECKO MPOTrPECCUu.
CBoOMCTBa F€OMETPUYECKOUN MPOTPECCUM.

[Ipenen 4uCIOBON TOCIEAOBATENBLHOCTH. CXOMSAIIMECS U PACXOISIIUECS
MOCJIeA0BaTEILHOCTH. bBECKOHEYHO Majbie MOCIeA0BaTEeILHOCTU. TeopeMbl o
npejenax mociea0BaTeIbHOCTEeH, CBsA3aHHbIE C apU(METUUECKUMU JACHCTBUSIMU U
HEpaBEeHCTBaMH. beckoHeuHO Ooibiue mocienoBareasHOCTH. CyliecTBOBaHUE
npezena MOHOTOHHOM MOCIeA0BaTEIbHOCTH. YHCIIO €.

Konmponvnwvie 6onpocul:

1. Yro Ha3wpIBaeTCId YUCIOBOH IMOCIIEN0BATEILHOCTHIO?

Kakast mocnenoBareibHOCTh Ha3bIBACTCSI OTPAHUYECHHON?

Kakas nocnenoBaTenbHOCTh HA3bIBAETCSI BO3PACTAIOIIECH?

Kakas nocnenoBaTeabHOCTh HA3bIBAETCSI CTPOTO BO3PACTAIOIICH ?
Kakast mocnenoBaTebHOCTh Ha3bIBACTCS YOBIBAIOIIEH ?

Kakas mociie1oBaTeIbHOCTh Ha3bIBAETCS CTPOTO YOBIBAIOIIEH?

Kakas ancmoBasi mocne0BaTeIbHOCTh HA3bIBACTCA apu(PMETHIECKON
nporpeccueit?

NOoOUTAWN




8.  Uro Ha3pIBaeTCs Pa3HOCTHIO apU(PMETHICCKON MPOTPECCHr?

9. Cdhopmynupyiite cBoiiCTBa apu(hMETUIECCKON TTPOTPECCHUH.

10. Kakas 4gucioBas mociie0BaTeIbHOCTh HA3BIBACTCS T€OMETPUUICCKON
MIpOrpeccuei?

11.  Yro Ha3bIBaeTCs 3HAMEHATEIIEM F€OMETPUIECKON MPOTPECCUU?

12.  CdopmynupyiiTe CBOMCTBA FT€OMETPHUUECKON POTPECCHH.

13. Cdopmynupyiite onpeaeneHue npeaesna nociae10BaTeIbHOCTH.

14. Kakas mocneaoBaTeIbHOCTh HAa3bIBAETCA CXOASIEHCA?

15. Kakas nmociegoBaTeIbHOCTh Ha3bIBACTCS pacxoasmieics?

16. B dyem cocTrouT HEOOXOAMMOE YCIOBHE CYIIICCTBOBAHUS TIpenesa
MIOCIIeI0BATEIIHLHOCTH?

17. CxoybKO MpeaenoB UMEET CXOSINIASICS MOCIeA0BATEIIbHOCTD?

18. Kakas mocienoBaTeabHOCTh HA3bIBAETCSI OECKOHEYHO MaJIoii?

19. Cdopmymnupyiite TEOpeMy 0 npesaene CyMMBbI JIBYX
MOCJIEIOBATEILHOCTEH.

20. CdopmynupyiTe TeopeMy O  TPOU3BEJACHUU  OrpPaHUYCHHOMN
MOCJIEIOBATEILHOCTH Ha OECKOHEYHO MaJTyIO MTOCJIEI0BATEILHOCTD.

21. B dyem 3akmrouaeTcss HEOOXOAUMOE W JOCTATOYHOE YCIOBHE TOTO,
YTOOBI YUCIIO OBLIO MPEETIOM MOCJICI0BATEIIBHOCTH?

22. ChopmynmpyiiTe TeopemMy O TpeAeie MPOU3BEIACHUS JABYX
MOCIIEIOBATEILHOCTEM.

23. CdopmymmpyiiTe  TeopemMy O  TpeAeNie  YacTHOTO  JIBYX
MOCIIEIOBATEILHOCTEM.

24.  ChopmynupyiiTe TeOpeMy O TIpesielie TPEeX MoCiIeI0BATEIHHOCTEH.

25.  JlaitTe omnpezaeneHne 6€CKOHEYHO OO0JIBIION MOCIE0BATEILHOCTH.

26.  ChopmynupyiiTe T€OpeMy O CBSI3HM MEXIy OCCKOHEUHO OOJBIION U
OECKOHEYHO MaJIoi MOCIIeI0BATEILHOCTIMHU.

27.  Chopmynupyiite TEOpeEMY 0 npezene MOHOTOHHOM
MOCJIETIOBATEIHLHOCTH.

28.  MoOXHO 71 BBIHOCUTb YHCJIO 3a 3HAK mpesesa’?

29.  Yro Ha3pIBaETCS YUCIOM €?

Tema 1.2. Ilpemen ¢ynxkumu. HenmpepbiBHOCTH, ¢QyHkuuu. Ilpenen
¢bynkuuu B Touke. TeopeMsbl o ipenienax GyHKIUN, CBSI3aHHbIE C apU(METUYECKUMHU
JNENUCTBUSIMH U HepaBeHcTBaMU. OqHOCcTOpOoHHME npedensl. [Ipenen GpyHkiuu npu
x —+oo. beckoHeuHbIC Tpeenbl. beckoHedHO Majbie U OECKOHEYHO OOJIBIIHE

GbyHKIUH.
HenpepriBHOCTh (yHKIHH B TOuke. CBOMCTBA (hyHKIIMIA, HEMPEPHIBHBIX B

Touke. HempepwiBHOCTH (yHKIIMM Ha MHOXecTBe. TOukM paspbiBa U HX
kiaccudukanua.  HempepblBHOCT,  dnmeMeHTapHbIX  GyHKmuid.  OcoOble
(3aMeyaTeNbHbIC) TPEIEIIbI.

Konumponvhvie sonpocawi:

1. ChopmynupyiiTe onpeneneHue npeaena GyHKIUNA B TOUKE.
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2. CKOJIBKO MPEAENIOB MOKET UMETh (DYHKIUSI B TOUKE?

3. Chopmynupyiite TeopemMy o0 Tmpejene CyMMbl (pa3HOCTH) JBYX
byHKIUH.

4, Chopmynupyiite Teopemy 0 npejesne Npou3BeAeHUs IBYX QYyHKIIUMA.

d. MoHO JI1 BBIHOCUTH OCTOSIHHBIN MHOKHUTENb 3a 3HAK mpejena’

6. Chopmynupyiite TeopemMy 0 Tpeiesie 9aCTHOTO ABYX (PYHKITHH.

1. Chopmynmupyiite  TeopeMy O  TPEACIbHOM  IEpexojie B
(GyHKIIMOHATBHBIX HEPABEHCTBAX.

8. Kakoli mpenen Ha3bIBalOT JEBBIM (MU JIEBOCTOPOHHHUM) MPEIeioM
GyHKIIUHN B TOUKE?

Q. Kaxoil npenen Ha3pIBalOT MpaBbIM (UM MPABOCTOPOHHUM) MPEACIOM

byHKIUU B TOUKE?

10. KakoBa CcBA3b MEXAY OJHOCTOPOHHUM TMPEACIOM U TMPEAesioM
byHKIUU B TOUKE?

11. Yro Ha3bIBaeTCs npeaeaoM QYHKIMH mpu X —>+00 (X = —0)?

12.  Yro Ha3bIBaeTCs OECKOHEUHBIM MpeesioM GyHKIUU?

13. Kaxkas ¢yHkius Ha3pBaeTCs O0SCKOHEYHO OOJNBIION NpUx — a (WU
pH X —> 0)?

14, Kaxkas QyHKIMS Ha3bIBAE€TCS HEMTPEPHIBHOM B TOUKE?

15. Cdopmynupyiite TeopeMy 0 HEMPEPHIBHOCTH CYMMBI (WJIA PA3HOCTH)
KOHEYHOTO YHCIIa HEMPEPHIBHBIX (DYHKITHIA.

16. CdopmynupyiiTe TeopeMy O HENPEPHIBHOCTH  NPOU3BEACHUS
KOHEYHOTO YHCJIa HEMPEPHIBHBIX (DYHKITHIA.

17. CdopmynupyiiTe TeopeMy O HENPEPHIBHOCTA OTHOIICHUS JIBYX
HEIPEPHIBHBIX (PYHKITHIA.

18. Bcskuii 1M MHOTOUWIEH SIBJISIETCSA HETIPEPHIBHON (DYHKITHEH?

19. JlrobGas nu panmoHanbHas GYHKIUS SABIISIETCS HETIPEPHIBHON?

20. Kakas ¢ynkuus Ha3bpIBaeTCS HENPEPHIBHOM Ha OTpe3ke (Wi
UHTEpBaie)?

Chopmynupyiite Teopemy 00 oOpaiieHud (QyHKIIMHA, HENpephIBHOH Ha
OTpe3Ke.

PA3JIEJT 2. TH®DEPEHIIHA/IBHOE HCYUC/IEHHUE.

Tema 2.1. [IpousBoanasn. [IpousBognas Gpyuakmuu. Gusnveckuii u
r€OMETPUYECKHM CMBICIT POU3BOJHON. BprunciaeHrne npou3BoJHON Ha OCHOBE €€
onpenenenus. HempepsiBHOCTH muddepeHupyemMoit GyHKITUN.

[TpousBoaHast cymMmbl U pazHoCTH GyHKIUH. [Ipon3BOIHASI IPOM3BEACHUS
dbynaknuii. [TponsBoanas wactHoro n8yx pyukmuii. [IponsBoaHas cioxxHON
dbynakuuu. [Ipon3BogHbIE HEKOTOPHIX dTIEMEHTAPHBIX (YHKITHUHA.

Konmponvnwvie sonpocul:

1. Yrto Ha3bIBaeTCS MPOU3BOJHON PYHKIIMU B TOUKE?

2. Kakas ¢ynkiusa HaszpiBaeTcs auddepeHnupyeMoil B Touke (WM Ha
WHTEpBaJe)?
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3. B uyem cocrour ¢usnyeckuii (MIM TEOMETPUUECKHUN) CMBICI
MIPOU3BOHOM?

4, B d4em cocroutr HeoOxoaumoe ycioBHEe audEepeHIIIPYEeMOCTH
(GbyHKIIUU B TOUKE?

5. [TpuBenuTe TpUMEPHl HEMPEPBHIBHBIX (DYHKITHI, KOTOPhIE HE WMEIOT
IIPOU3BOTHOM B HEKOTOPOU TOYKE.

6. Chopmynupyiite TeOpeMy O MPOU3BOTHON CYMMBI (Pa3HOCTH) NBYX
byHKIHiA.

7. Chopmynupyiite Teopemy O TNPOU3BOAHONW MPOU3ZBEACHUS JIBYX
byHKIHiA.

8. MO>KHO JI1 BHIHOCUTH MOCTOSTHHBIM MHOKHUTEJb 32 3HAK IPOU3BOTHON ?

9. Cdhopmynupyiite TeopeMy 0 MIPOU3BOJAHON YaCTHOTO JBYX (DYHKIUH.

10. CdopmynupyiiTe TEOpEMy O TPOU3BOIHOM CIOKHON (DYHKIIUH.

11. Yemy paBHa IPOU3BOJAHASI KOHCTAHTHI?

12.  3anummre Gopmyy IpOU3BOIHON CTENIEHHOW (PYHKITUH.

13. 3anummre Gopmyny IpOU3BOIHON MOKA3ATENbHON (QYHKIIUU.

14, 3anummre Gopmyny IpOU3BOIHOM JorapuPmMUIecKoil PyHKIUH.

15. 3anummre Gpopmyily IpOU3BOIHBIX TPUTOHOMETPUUECKUX (QYHKIUM.
16. 3amummre HopMyiny TPOU3BOAHBIX OOPATHBIX TPUTOHOMETPUUECKUX

(GYHKUIHM.

Tema 2.2. IIpuiioskeHune NpOM3BOJIHOM K HCCIAEA0BAHUIO (PYHKIIUIA.
Bropas npousBoaHas. PU3HMUECKHANA CMBICI BTOPOM POU3BOIHOM.
HHuTepBaibl MOHOTOHHOCTH. DKCTPEMYMBI (DYHKIIHH.

Beimyknocts rpaduka ¢GyHkuuu. AcumnTtotel Tpaduxa. Iloctpoenue

rpaduka QyHKIIUH.
Koumponvnvie onpochwi:

1.  UYro Ha3piBaeTcsi BTOPOW (MM TPETbEW, WM n-OM MPOU3BOJIHOIN)
byHkunn?

2. B uem coctout puznueckuii CMbICI BTOPOU MPOU3BOIHON?

3. Kakme wHTepBanmbl Ha3BIBAIOTCA WHTEPBAJaMH  MOHOTOHHOCTH
byHkunn?

4, ChopmynupyiiTe  HeoOXOoAMMOE  yCJIOBHUE  Bo3pacTaHus (WU

yObIBaHMSs) PYHKIIMU HA UHTEpBAJIE.
5. Chopmynupyiite Teopemy Poss.
6. Cdopmymupyiite Teopemy Jlarpamxa.

1. B dem coctout reomeTpudeckuii cmbici TeopeMsbl Jlarpanxka?

8. ChopmynupyiiTe 10CTaTOYHOE YCIOBHUE CTPOTOro BO3pacTaHus (WM
cTpororo yosiBaHus1) GyHKIIUA Ha HHTEpBAJIE.

9.  Kakue ToukH Ha3bIBAIOTCS CTAIUOHAPHBIMU?

10. Kakwue TOUYKM Ha3bIBAOTCS KPUTUUECKUMU?

11. Kakas Touka Ha3bIBaeTCs TOYKOH MHHUMyMa (HJIM MaKCUMyMa)
byHKIIN?

12.  Yto Ha3bIBaeTCI MAaKCUMYMOM (HJIM MUHUMYMOM) DYHKITUN?



13.
14.
byHKIIH.
15.
16.
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Kakue 3HaueHus Ha3bIBAIOTCA SKCTpeMyMaMu (PyHKIUU?
ChopmynupyiiTe mpaBuiIo HaXOXKJACHHUS WHTEPBAJIOB MOHOTOHHOCTH

Chopmynupyiite Teopemy Depma.
CdhopmynupyiiTe 10CTaTOUHOE YCIOBUE CYIIECTBOBAHUS SKCTPEMyMa.

ChopmynmupyiiTe mpaBmiIo HAXOXKACHUSI YIKCTPEMYMOB (DYHKITHH.

Tema 2.3. IlocTtpoenue rpadpuxos ¢pynkumii. Hanbonbiiee 1 HaumeHpee

3Ha4YCHUA q)YHKHI/II/I Ha OTPC3KC. HaXO)KIleHI/IG HaMOOJIBIIETO M HAMMEHBIIIETO
3HAYCHUM B IMPUKIaIHbIX 3aaa49ax.

KOHI’I’IpOJZbele e8onpocyl.

1.

OObsicHuTe, KakoW rpaguk (PYHKIIMU HA3BIBAE€TCSA BBIMYKIBIM BBEpPX

(W1 BBIITYKJIBIM BHU3).

2.
byHKUMHA?

3.

4.

(GyHKUIHU.
S.

Kaxkue HHTCPBAJIbl HA3bIBAIOTCA HMHTCPBAIaMU BBIITYKIIOCTH Fpa(i)I/IKa

Yro Takoe Touka rneperuda rpapuka QyHKIUU?
ChopmynupyiiTe JOCTATOYHOE YCIOBHUE BBINYKIOCTH rpaduka

ChopmynupyiiTe MNpaBWIO HAXOXKIECHUS HWHTEPBAJIOB BBITYKIOCTH

rpaduka QyHKIIUH.

6.

byHKIUN.
7.
byHKIMNA?
8.
byHKUMNA?
Q.
byHKUMNA?
10.
11.

ChopmynupyiiTe TMpaBHIO HAXOXKICHHUS TOUYEK Iepernba rpaduka
Kakas mnpsmas Ha3pIBaeTCs HAKJIOHHOM acUMITOTOM Tpaduka
Kakass mpsimasi Ha3bIBaeTCs TOPU3OHTAIBLHOM acCHMIITOTOM Tpaduka
Kakass mnpsimas Ha3bpIBaeTCS BEPTUKAIBHOW acCUMITOTON Tpaduka

OOBsicHUTE, MO KAKOW cXeMe 00BIYHO CTPOST rpaduK PyHKIUU.
ChopmynupyiiTe  OpaBUIO  HAXOXKJICHUS  HAWMOOJBIIETO U

HAaUMEHBIIIEro 3HaYEeHUN PYHKIIUH.

Tema 2.4. JIunddepennuan. Omnpenenenne nuddepernuana QyHKIUN.
['eomerpuyeckuii cmbicn auddepennmana. [Ipunoxkenue nuddepermanra K
MPUOIMKEHHBIM BBIUHCIICHUSIM.

Koumponvnvie 6onpocwi:

1.
2.

Urto HazpiBaeTcs nuddeperimanom QyHKium?

3anummre Qopmynsl g aud@epeHnrana  CymMMbl, Pa3HOCTH,

MPOU3BEJCHUS U YACTHOIO JBYX TU(DPepeHrpyeMbIX QyHKIIHIMA.

3.
4.

byHKIUN?

B 1em coctout nHBapuaHTHOE CBOMCTBO nuddepenninana GyHkuun?
B dem 3akmrovaercss reoMmeTrpuyeckuid cmbicn auddepennnana
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PA3JIEJI 3. HHTET'PAJIBHOE HCHUHC/IEHHE

Tema 3.1. Heonpenenennblii mHTerpaj. [leppooOpasnas u HeonpeneaeHHbIN
UHTETpal. Tabnuua IIPOCTEUIINX MHTETPAJIOB. Henocpencreennoe
WHTETrpupoBaHue. MeTron 3ameHbl INepeMeHHOM. MeTon MHTErpHupOBaHUSA IO
yacTsaM. «HeOepyiuecs» HHTErpasbl.

Konmponvnuie sonpocui:

Kakas pyHkums Ha3zpiBaeTCs NIEPBOOOPAZHOI?

Uto Ha3bIBaETCS HEOIPEIEICHHBIM HHTETPATIOM?

Kakue ¢popmysbl cipaBeATTUBBI AJ1s1 HEONPEACIEHHOTO HHTerpaia?
[IpuBenuTe TabauIly MPOCTEHIINX HHTETPATIOB.

B yem cocTout MeTo 1 3aMeHbI IEPEMEHHOM ?

3anumute GOpMyITy UHTETPUPOBAHUS IO YACTSIM.

okowdE

Tema 3.2. OnpenesieHHblii UHTErpaji. 3a1add, MPUBOISIINAE K MOHSITHIO
ONpEJENeHHOro HHTerpana. I[loHATHE ONpeneNeHHOr0 WHTerpajga. Y ciloBHE
UHTErpupyeMocTd (yHKIMM Ha oTpe3ke. OCHOBHBIE CBOMCTBa ONpEEIECHHBIX
UHTErPaJIoB.
Teopema o cpennem. OnpeneseHHbIM HHTETPAIl ¢ IEPEMEHHBIM BEPXHUM
npenenom. Gopmyna Hetotona — JleiiOHua.
MeToz 3aMeHbl IEPEMEHHON UHTErpUpOBaHUs (METO/ OJACTaHOBKH). MeTon
VWHTEIPUPOBAHUS 10 YACTSAM.

Konmponvnwvie sonpocui:

1. Uto Ha3bIBaeTCS KPUBOJUHEMHON Tpanenuei?

2.  Kakas cymma HaspIBaeTCs MHTErpaibHONH cymmon ¢ynkuuu f(X) Ha
orpeske [a; b]?

3. Kakue ¢pyHKINY Ha3BIBAIOTCS MHTETPUPYEMBIMH Ha oTpe3ke [a; b]?

4, JlaiiTe onpeaeneHne onpeaeeHHOr0 HHTerpana.

S. CdopmynupyiiTe OCHOBHBIE CBOMCTBA ONPEAECICHHOIO HHTETpaa.

6. ChopmynupyiiTe TeOpeMy O CpeaHEM.

7.  Kakas ¢yHKIus Ha3pIBaeTCs MHTETPAIOM C TMEPEMEHHBIM BEPXHUM
npeaenom?

8.  3amummure popmyny HoroTona-JleitOnuma.

Q. 3anummrte GopMyay 3aMEHbl TIEPEMEHHOM B  OMpPEAeIEHHOM
UHTETrpale.

10. 3amummTe hopMyITy HHTETPUPOBAHUS IO YACTSIM.

Tema 3.3. [Ipuioxkenus onpeneieHHOr0 HHTerpaJia.
Brruucnenue minomazeit miockux Guryp. Beraucienne JmMHbI TyTH TI0CKOM

KpUBOM. BeruncieHue o0beMOB Te BpallieHusI.
Koumponvnwie sonpocwi:

1. 3amumute Qopmyny ais BBIYUCICHUS IUIOMIATH KPUBOJMHEHHON
Tpaneuuu (WIid MIoCKou Qurypsr).
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2.  3anumure GopMyy AJsi BBIYUCICHUS TTMHBI IJIOCKON KPUBOMA.
3.  3anumure Gopmyiy aJisi BHIYHCIECHUS 00beMa Tella BpaleHusl.

PA3SJAET A. THODPEPEHIIUA/IPHBIE YPABHEHUA

Tema 4.1. Ilonstue auddepeHUNANBHOr0 YpaBHeHHA. 3aj1aud,
npuBojsnMe K - AudepeHuuanbHbIM - ypaBHeHusM.  OOmiee  pelieHue
mudepeHnnansHoro ypapHeHus. HauanpHele ycnoBus u 3aaaya Komm.

KoumponwHule 6onpocuwi:

1. Kakoe ypaBHeHue Ha3piBaeTcs quddHepeHIanIbHbIM?

2. Yto Ha3bIBaeTCs NOPSAKOM U (HepeHIINATBHOTO YpaBHEHUS?

3. Kakoil Bug umeer nuddepeHnmraibHOe ypaBHEHHE MEPBOrO MOPSIKa,
pa3penIeHHOEe OTHOCUTEIBLHO MPOU3BOTHOM?

4, Yro Ha3bIBAIOT perieHneM qudGepeHunanbHOro ypaBHEHMS ?

3) Yrto Ha3bIBAIOT OOUIMM pereHneM U GepeHInanbHOr0 ypaBHEHUS ?

6. YTo Ha3BIBAIOT OCOOBIM pelieHreM T HepeHIUaNbHOTO YpaBHEHUA?

7 Cdopmynupyiite onpeaenenue 3anayu Komm.

8 YT0 HA3BIBAIOT HAYAJIIBLHBIM yCIIOBHEM?

Tema 4.2. MeTtoasl pemeHusi HeEKOTOPbIX AU depeHHaATbHBIX
YPAaBHEHHMH NEPBOro MOPsAKA. YPaBHECHUE C PA3ICISIOLIMMUCS ITEPEMEHHBIMM.
OnHopoaHoe ypaBHeHuUe. JInHelHOe ypaBHEHHUE.

Konmponvnvie sonpocbwi:

1. Yro Ha3bIBalOT AU PepeHInanbHBIM YPAaBHEHUEM C Pa3AeIISIOIMMUCS
IIEPEMEHHBIMU?

2. Kak  wumyr pemenne  aud@epeHunanbHOro  ypaBHEHHS — C
pa3aEeHSAIONIMMHUCS IEPEMEHHBIMU ?

3. Kaxkast pyHKims Ha3bIBa€TCS OTHOPOTHOM?

4, Kaxoe nuddepenimanibHoe ypaBHEHIE HA3bIBAETCS OJTHOPOTHBIM?

S. Kak pemuth ogHOpOgHOE YpaBHEHUE?

6. Kakoe muddepennuansHoe ypaBHEHHE HA3bIBACTCS JIMHEWHBIM
nudepeHnranbHbBIM YPaBHEHHEM TIEPBOTO MOPSIIKa?

1. Kak pemaercs nuneitHoe auddepeHimaibHoe ypaBHEHHE TMEPBOTO
nopsiaka?

Tema 4.3. Jluneiinsie auddepeHUUANIbHbIE YPAaBHEHHS BTOPOIro
nopsaka. 3anaya Ko quis iuHeitHoro qudgepeHImanbHoro ypaBHEHUST BTOPOTO
nopsiaka. Haxoxxaenue oOmiero pemeHus: JUHEHMHOro OAHOPOJHOTO ypaBHEHUS.
YacTtHOE pelIeHWe JIMHEWHOr0 HEOJHOPOJHOIO  ypPaBHEHMs B Clydae
KBa3UMHOT'OUYJIEHOB.

Konmponvnuie sonpocui:
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1. Kakoe nu¢depeHnmanipHoe ypaBHEHUE HA3bIBAETCS JIMHEMHBIM
nu¢depeHInaIbHbIM YPaBHEHUEM BTOPOTO MOpsiaKa?

2. Kak pemaercs nuHelHoe nud¢epeHInaIbHOEe YpaBHEHHE BTOPOIO
nopsijaka’?

3. Yrto Ha3bIBAETCA XapaKTEPUCTUUYECKUM YPaBHEHHEM?

4, Yro HaszbiBaeTcs 3anaded Komm mis quddepeHunanbHOro ypaBHEeHUs
BTOPOro nopsiaka’?

d. Kakoii cMbICTT UMEIOT HaYaIbHBIE YCIIOBUS?

3.3. AKTHBHbIE M HHTEPAKTHBHbIE GOPMBbI MPOBeeHUS 3aAHATHIA

B kauectBe akTuUBHBIX (HOPM TPOBEACHHS 3aHATHI MO JUCIUIUIMHE
npemyaraetcss ABe (OpMBL: JIeKIUs-Oecena U KOHCYJbTallMOHHash pabora
Mperno/iaBaTe’is. Bri6op UHTEPAKTUBHOMN dbopmbI MPEI0CTaBIISACTCS
HETMOCPEICTBEHHO MPETOIaBaATEIIO.

Jlexus-Oecea mpemnoiaraeT HeMmOCPEICTBEHHBIM KOHTAKT MPENoIaBaTels C
aymutopueii. HeocmopuMmbIM  MPEUMYIIECTBOM  JICKIIUH-O0ECEIbl  SBIIACTCS
BO3MOKHOCTh PaCHUIUPUTh KPYT MHCHHUI CTOPOH, MPUBJICYb KOJIJICKTUBHBIC 3HAHUS
U OTIBIT, YTO UMEET OOJIBIIIOE 3HAYCHHE B aKTUBU3AIMH MBIITUICHHS 00y4YarOIIUXCS.
Bomnpocskl mpenoiaBaTenb MOXKET aJlpecoBaTh KaK BCE ayAUTOPUH, TaK U KOMY-
TO KOHKpeTHO. OHU MOTYT OBITh KaK MPOCThIE, CHOCOOHBIE COCPEIOTOUUTH
BHUMAaHUE Ha OTIEJbHBIX BAXKHEHIIUX AJIEMEHTaX TEMbI, TaK U TPOOJIEMHBIE.
OOyuaromuecs, TPOAYMbIBas OTBET Ha 3aJaHHBIM BOMPOC, IMOJIYYarOT
BO3MOYXHOCThH CAMOCTOSITEJILHO IPUUTH K TEM BBIBOJAM M 000OIICHUSIM, KO TOPBIE
npenojaBateilb JOMKEH ObLI COOOIIUTh UM B KaueCTBE HOBBIX 3HAHUM, THUOO
MOHSTH TUIYOMHY M BaXXHOCTh 00CYXJAaeMOH MPOOJIEMBI, YTO MOBBINIAET UHTEPEC
U CTETNeHb BOCIIPUATHS MaTepHaa.

Koncynbranmmonnast pabota mpernojaBarelisi TNpearoyiaraeT JaBa BHUAA
KOHCYJIBTAIIMI: TPYIIOBbIE U WHAMBUIAyalbHbIe. Ha TpynmoBoil KOHCYJIbTaIMU
IperoaBaTe b Ha3bIBaCT TEMY MPEACTOSIIETO0 CEMHHAPCKOTO 3aHATHS, BOIIPOCHI
U TOPSIOK UX OOCYXKICHHMS; TaeT KpaTKUH 0030p UCTOYHUKOB U PACKPBIBACT UX
3Ha4YeHHWe Ui Hauboliee TMOJHOTO PAaCCMOTPEHUS COOTBETCTBYIOIIHMX
Teoperndeckux mnpoosem. [Ipu sTom oH oOpamaer BHMMaHHE Ha HauboJee
CJI0’KHBIE BOTIPOCHI, HA KOTOPBIE HY)KHO 00paTUTh 00JIee MPUCTAITIHLHOE BHUMAHHE
npu pazbope TeMbl, JAeT COBEThI O IMYTSIX WX MPEOJOJICHUS; PEKOMEHIYET
HanboJee 1enecooOpa3Hbie CIIOCOObI OPraHU3alNN CaMOCTOATEILHONW PaOOTHI.
[IpoBeneHre MHAMBHAYATbHBIX KOHCYIbTAIIUH MTPOBOAUTCS MPEIOIaBaTEIEM B
CIennalbHO OTBEJCHHOE BpeMsA. B 3TOM ciyuae K HeMy 3a MOMOIIBIO MOTYT
00paTUTHCS KAaK T€, KTO UCHBITHIBAET TPYJHOCTH B U3yUEHUU TAHHON TE€MBI, TaK
1 00ydaronmecs, KOToOpble X0TeJu Obl OoJiee TI1yOoKo pa3o0paThcs B BOIpoOcax
CEeMUHapa.
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WNuTtepakTuBHOE 00y4YeHHE MO AUCLMIUIMHE MPEANOoJaraer: peryisipHoe
OOHOBJICHUE U UCIIOJIb30BAHUE DJIEKTPOHHBIX Y4€OHO-METOIMYECKUX MATEPUaIIOB;
WCITOJIb30BAaHUE COBPEMEHHBIX MYJIbTUMEIUINHBIX CPEICTB OOYUCHMUS; MPOBEICHUE
ayJIMTOPHBIX 3aHATHA B PEKHME PEATbHOTO BPEMEHH TOCpeACTBOM HHTepHeTa,
KOT/Ia 00ydJaromuyecs U MpernoaBaTel HMEIOT BO3MOKHOCTh HE TOJBKO CIIYIIATh
JICKIIMH, HO ¥ OOCYKJaTh Ty WM UHYIO TEMATUKY, Y4aCTBOBATh B MPECHUSX U T.1I.

C uenpi0 KaueCTBEHHOM MOATOTOBKH OOYYaIOIIUXCS IO MPEICTaBICHHOM
JUCUUIUIMHE  TPENIoyiaraeTcs  M3y4yeHUue  JUCHUIUIMHBL B CIEAYIOIIMX
WHTEPaKTUBHBIX (hopmax: 1) paboTa B MaJIbIX rpynnax; 2) IUCKYCCHSI.

PaboTa B ManibIX Tpynmnax — 3TO OJiHA U3 CaMbIX MOMYJISPHBIX CTPaTeTUid, TakK
KaK OHa JaeT BCEM O0ydJarouuMcs (B TOM YUCJIE U CTECHUTEIbHBIM) BO3MOKHOCTD
y4acTBOBaTh B pabOTe, MPAKTUKOBATh HABBIKA COTPYIHUYECTBA, MEKITUIHOCTHOTO
oOuieHus (B 4aCTHOCTH, YMEHHE aKTUBHO CIIylIaTh, BEIpaOaThIBaTh OOLIEE MHEHUE,
paspemiaTh BO3HUKAIOUIUE pa3Horiacus). Bce 3To dacTo ObIBa€T HEBO3MOXKHO B
OomnbiioM koJiekTuBe. Pabora B Masiol rpymnmne — HeoTheMJieMasi 4aCTh MHOTHX
WHTEPAKTUBHBIX METOOB, HAI[PUMED, TAKUX, KAK MO3anKa, 1e0aThl, 00IIECTBEHHbIC
CJIyIIaHMsl, TOYTH BCE BUJIBI UMHUTAIIUI U JIp.

[Ipu opranm3anuu TPymmoBoWd pabOThI, ClemayeT oOpamaTh BHUMaHHE Ha
cieaywonme ee acnektel. HykHO yOemuTbes, 4yTo oOywaromuecsi o01aaaroT
3HAHMSIMU U YMCHHSIMH, HEOOXOMMMBIMU JIJIsSI BBITIOJTHEHUSI TPYIIIIOBOTO 3aaHUsI.
HexBaTka 3HaHMI O4YeHB CKOpPO JacT O ce0e 3HaThb — OOydwaromuecs He CTaHyT
nmpwiaraTh YCWIMHM JUisi BbIOJMHEHUs 3anaHus. Hamo crapatbes chenaTh CBOM
WHCTPYKIIUM MAaKCUMaJbHO YETKMMU. MalloBEpOsITHO, YTO TPYyIIa CMOXKET
BOCIIPUHSATH O0Jiee OHON WIIH JBYX, JaKE€ OY€Hb YETKUX, MHCTPYKIIUN 32 OJIUH Pa3,
MO3TOMY HAJI0 3aluChiBaTh WHCTPYKIIMM Ha JOocke W (Wim) KapToukax. Hamo
MPEIOCTABIIATH TPYIIIE JOCTATOYHO BPEMEHHU Ha BBITIOJHEHUE 3a/IaHHUS.

JIuckyccust Kak METOJT HHTEPAKTUBHOTO OOYUYCHUS YCIIEITHO PUMEHSIETCS B
cucTeMe yueOHBIX 3aBe/IeHUH Ha 3amaje, B TOCIeTHUE TObI CTajla TPUMEHSTHCS U
B Hamed cucteme oOpasoBanusa. Meton auckyccuu (yd4eOHOW JTUCKYCCHH)
MIPECTaBISIET COOOM «BBIMIEAINIYIO U3 OEpPEroB» IBpUCTUUYECKYIO Oecemy. CMBbICTT
JJAHHOT'O METOJa COCTOUT B OOMEHE B3IIAJaMH 110 KOHKPETHOM mpobiaeme. DTo
aKTUBHBIA METO]I, TIO3BOJISIIONTUN HAYYUTHCS OTCTaMBaTh CBOC MHECHHE W CIIYIIATh
JPYTHUX.

OOBIYHO TIpeAmoJiaracTCs, YTO W3 MBIIUICHHS POXKIAETCS OTBET Ha
BBICKA3bIBAaHUE ONIOHCHTA B JHUCKYCCHM, TIO3TOMY pPa3HOMBICIHE W POXKIACT
nuckyccuto. OqHaKo Je510 0OCTOUT Kak pa3 HA00OPOT: CHOp, TUCKYCCHUS POKIAET
MBIC]Ib, AKTUBH3UPYET MBINUICHHE, a B YYEOHOW IHUCKYCCHH K TOMY XK€
o0OecrieunBaeT CO3HATEIBHOE YCBOCHHE YYEOHOro Marepuansa Kak TPOIyKTa
MBICJIUTENILHON €ro MpopadbOTKH.
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Meron AHMCKYyCCHM UCHOJIb3yeTCsl B TPYIIOBBIX (GopMax 3aHATUH: Ha
CEMUHapax-IUCKYCCUSAX, COOECEOBAaHUAX MO OOCYKJIEHUIO UTOTOB BBITIOJIHEHHUS
3aJlaHA Ha NPAKTUYECKUX M JIA0OPATOPHBIX 3aHATUAX, KOrjga oOydaromumcs
HY>KHO BBICKa3bIBaThCsl. Ha jleKumn qucKyccus B IIOJTHOM CMBICIIE Pa3BEPHYTHCS HE
MOXET, HO JUCKYCCUOHHBIN BOIPOC, BBI3BABIINN CPa3y HECKOJIBKO Pa3HBIX OTBETOB
U3 ayJUTOpPHUH, HE IPUBEISA K BEIOOPY OKOHYATEIBHOI0, Han0OJIee MPABUIIBHOTO U3
HUX, CO3JaeT aTMoc(hepy KOJUIEKTUBHOIO Pa3MBIIUICHUS U TOTOBHOCTU CIyHIaTh
MpENnoAaBaTesis, OTBEYAIOIIETO HA 3TOT AUCKYCCHUOHHBIN BOIIPOC.

Jluckyccuss  Ha  CEMHHApCKOM  (TMPAaKTUYECKOM) — 3aHSTHM  TpedyeT
NPOAYMAaHHOCTH M OCHOBATEIbHOW TNpEABApPUTEIBHON MOATOTOBKH O0Yy4aeMBbIX.
Hy>xHbI HE TOIBKO XOpoure 3HaHus (0e3 HUX JUCKyccHs OecpeIMETHA), HO TAKXKe
HaJIMYUe y 00y4arolmuxcsi YMEHHs BbIPaKaTh CBOM MBICIIH, YETKO (DOPMYJIUPOBATH
BOMNPOCHI, TMPUBOJUTH APTYMEHTbl M T. 1. Y4eOHble AMCKYCCHM O0OramaroT
NpEACTaBICHUS 00YYAIOLIUXCS 10 TEME, YIIOPSAIOUUBAIOT U 3aKPEIUISIOT 3HAHMSL.
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4. YY4EBHO-METO/IMYECKOE OBECIIEYEHUE JJIs1
CAMOCTOSITEJBHOI PABOTHI OBYYAIOLMXCS IO
JTUCUMILJIMHE (MOYJIIO)

4.1. Meroauyeckne peKOMEHIAUNH MO CAMOCTOATETLHOMY
HU3Y4YEHHUI0 Kypca (IUCUMILJIMHBI)

[locemenne NEKIMOHHBIX 3aHATUN U KOHCIIEKTUPOBAHUE PACCMATPUBAEMBIX
Ha HUX MAaTEpUaJOB SBISACTCS HEAOCTATOYHBIM YCIOBUEM [UIS YCBOCHMSA
HEOOXOMMBIX 3HaHMI 1o TIpeaMeTy. CaMocToaTenpHas paboTa 00yJaronuxcs npu
W3YYEHHM JAHHOIO Kypca BKIIIOYAET: IIOArOTOBKY K  KOJUIOKBHYyMaM,
OXBAaTHIBAIOIIUM 3HAUUTEIHHYIO YaCTh TEOPETUYECKOTO MaTepuana; opopmieHue
OTYETOB MO MHJWBUAYAJbHBIM 3aJIaHHSIM 10 OTJEIbHBIM pa3AesiaM JUCHUILINHBI U
MOJTOTOBKY HUX K 3aIlIUTE; MOJATOTOBKY K KOHTPOJIbHBIM paboTam; peepaTuBHYIO
paboTy ¢ peKOMEHJOBAaHHBIMU UCTOYHUKAMH.

[Ipu moAroTOBKE K 3a4eTy KaXKIbli 00y4Yaromuics JOJKEH WHIUBUTYIBHO
TOTOBUTHCA MO TEMaM JIUCLUIUIMHBL, YATAS] KOHCIIEKTHI JIEKIINI U PEKOMEHIYEMYIO
y4eOHYIO U CIPABOYHYIO JINTEPATYPY, YCBAUBAs ONPEICICHUS], CXEMbI U TIPUHIIUIIBI
COOTBETCTBYIOIINX pacyeToB. CamocTrosTensHas pabora ITO3BOJISIET
oOydaroniemMycsst B CHOKOMHOW OOCTaHOBKE TOAyMaTb M pa3o0parbcs C
uH(popMmanuendn Mo TeMme, CTPYKTypHpoBaTh 3HaHuA. YUToOBI copaepKaTeiabHas
uH(popMaIus 1Mo JUCUUIUIMHE 3allOMUHAJIACh HAI0JT0, LEJIECO00pa3HO U3ydaTh ee
MIOATANlHO, B MPEMJIAaraéMoM MOCIEA0BATEIbHOCTH, IOCKOJBKY IOCIEAYOIUN
MaTepuall CBSI3aH € mpeaplaymuM. [lo xaxaolm u3 TeM uisi caMOCTOSITEIBHOTO
U3Yy4YeHUs, IPUBEJCHHBIX B pabouell mporpaMMme TUCHUILIMHBI CIEIyeT CHadasa
MPOYUTATh PEKOMEHJOBAHHYIO JIUTEpaTypy U TMPU HEOOXOJIMMOCTH COCTABUTH
KPaTKU KOHCIIEKT OCHOBHBIX TOJIOKEHUHN, TEPMUHOB, CBEACHHM, TPEOYIOIIUX
3alIOMUHAHUS U SBIISIOUIUXCS OCHOBOMOJIAraloIINMHU B 3TOM TEME U JJIsl OCBOCHUS
IIOCJIEAYIOIIUX Pa3AeiioB Kypca.

[Ipu BBINMOTHEHUW WHAUBUAYAIbHBIX 3aJaHUNA OOYYAIOIIMIICS HCIOIB3YyeT
NpUOOpPETEHHbIE HA MPAKTUYECKUX 3aHATHUAX HABBIKM PACUYETOB, CAMOCTOATEIHHO
U3y4yaeT NpUMEPBl M3 JIEKUUA W COOTBETCTBYIOUIETO pas3fena JUCHUILIAHBL.
CamocrosiTenbHas padoTa MpHU BBINMOIHEHUH WHIMBHAYalIbHBIX 3aJaHUN TpeOyer
M3YYEHHS] W WCIOJb30BAaHUS CIPABOYHBIX MaTepHaioB. 3aJOrOM yclexa B
NpUOOPETEHUH 3HAHUH M HABBIKOB 1O AMCIUIUIMHE SIBJIAETCS CHUHXPOHU3ALMS
BBITIOJIHSAEMbBIX MHAUBUIYAJIbHBIX 3aJJaHUM MO CPOKaM C JIEKIUOHHBIM MaTEepHaIOM
U pa30MpaeMbIM Ha IPAKTUYECKUX 3aHATUSIX.

4.2. Taoccapuii

AcuMnToThl rpaduka. [Ipsmas y = kx + b HasbIBaeTcs HakioHHOU
acumnmomoti rpapuka pyukuuu f(X) npu x — +oo, ecu lim (f(x) —kx—5b)=0.
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B wactHOM ciydae kK = 0 acumnToTa Ha3bIBaeTcs copuzonmanvhoil. [psmas x = ¢
Ha3bIBACTCS 8epmuKaibHol acumnmomot rpaduka ¢pyakiuu f(X), ecau

Im f(x)=o00 unu Alir)llof(x)zoo.

x—>c—0

Bropasi mpousBoanasi. Eciu ¢yukius Y = f(X) auddepenmupyema Ha
uHTepBaie (a; b), To KaKIOMYy x € (a;h) CTaBUTCS B COOTBETCTBHE f'(x), T. €. Ha
(a; b) ompenenmena wHoBas QyHkmHS g(x)= f'(x). Ecmm Qyakmus  g(x)
nuddepennupyema B TOUKe x, € (a;b), TO IPOU3BOAHAS g'(x,) HA3BIBAETCS 6MOPOLL
npou3600nou (WIH npouszso0Hol 8mopoco nopsioka) ot ¢pyHkimu f(X) B Touke x, u
obo3HavaeTcs f"(x,) WIH % (untaeTcs «13 aBa 3¢ Mo 113 UKC KBaapat»). Eciu

¢yuknus f(X) uMeeT BTOpyro MPOU3BOIHYIO B JIF000M TOUKe HHTEpBaa (a; b), To mo
OTIpEIETICHUIO

!’

) =(F"(xy)) -

Boinykiocts  rpaguka. [papux  nuddepenmupyemoit  byHKIMH
f(x), xe(a;b), HaA3BIBACTCSA 6bINYKIbIM 66epx Ha wuHTepBane (a; b), ecim
npousBoaHas  f'(x) cTporo yObIBaeT Ha 3ToM uHTepBaie. ['padux
nuddepeHipyeMoit GyHKIUK Ha3bIBACTCS GbINYKIbIM 6HU3 Ha WHTEpBaje (4; b),
eciu f'(x) CTPOro BO3pacTaeT Ha 3TOM MHTepBase. MiHTepBabl, Ha KOTOPHIX Tpaduk
(GYHKIIUM BBIMYKIBIA BBEPX WM BHU3, HA3BIBAIOTCS UHMEPBALAMU BbINYKIOCHU
rpaduka QyHKIIHIH.

Nuddepenmman pynkuun. Eciim pyakus f(X) umeer npousBoaayro f'(x,)
, TO TIpou3BeeHne f'(x,)Ax Has3bIBaeTcs ouggepenyuanom gynuxyuu f(X) B Touxe
x, 1 0003Ha4aeTcs df(x,).

AuddepeHunaibHbIM ypaBHEHHEM Ha3bIBAIOT YPABHEHUE, COAECpIKAILEe
HEU3BECTHYIO QYHKIIMIO X apryMeHTa t € R, e€ mpou3BOIHBIE U ApTYMEHT:
F(t, x,x',x", ...,x(”)) = 0.

3agaya Komm. 3amaua HaxoXaeHUs pemieHus auddepeHInanbHOro
ypaBHeHuss x' = f(x,t), yIOBICTBOPSAIOIICrO HadalbHOMY ycioBuio (3.4),
Ha3bIBaeTCA 3adaueil Kowiu.

HNurepBajibl MOHOTOHHOCTH. VIHTEpBasbI, HA KOTOPHIX (PYHKITHS yObIBAET
WM BO3PACTAET, HA3bIBAIOTCS UHMEPBALIAMU MOHOMOHHOCIU ITON QYHKITUH.

HNuTepBajn. MHOXKECTBO BCEX JIEMCTBUTEIBHBIX YHCEN X, TAKUX, YTO & < X <
b, Ha3BIBACTCSI OMKPBLIMBIM NPOMENCYMKOM VIR UHMEPBEALIOM C HAYAIOM B TOUKE d
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¥ KOHIIOM B Touke b n 0603nauaercs (a; b). Jnunoti unmepsana (a; b) HA30BEM YHUCIIO
paBHOE

b-a

KoopanHaTHasi IVIOCKOCTD - INIOCKOCTH C 33JJaHHBIMHU HAa HEW ByMs
B3aMMHO MEPIEHIUKYISIPHBIMA KOOPJAUHATHBIMU OCSIMU (MJIA YUCIIOBBIMU
PSIMBIMHU).

MHoOecTBO IPEACTABISIET COO0M COOpaHKE UM COBOKYITHOCTh HEKOTOPBIX
NPEIMETOB HIH 00bEKTOB, 00BEINHEHHBIX IO HEKOTOPOMY MPU3HAKY.

MOHOTOHHBIE  MOCJIeA0BATEILHOCTH.  [lOCI€N0BATENBHOCTE g, |

Ha3bIBACTCsA 603pacma10u;eﬁ, €CJIn AJIs1 JIFOOOTO 7 € N BBITIOJTHSICTCS HCPABCHCTBO

a,,za,.

n+l
Ecrm  xe a,,>a,, TO TOCIEIOBATEIBHOCTh HA3BIBACTCA CMIPO2O
go3pacmaroujeu.
[TocneqoBaTENbHOCT {a, | HA3BIBAETCS yObI6aIOWell, €CIH LIS JHOO0TO 1 e N
BBITIOJTHSIETCS. HEPABEHCTBO
a,, <a,.
Ecnu ke a,,, <a,, TO IOCIIENOBATEIHLHOCTh HA3BIBACTCS CHIPO20 YObIBAIOULE.

[TocnenoBarensHOCTH  CTpOro  yObIBaromue,  yOBIBAIOIIUE,  CTPOTO
BO3pACTAIOIINE U BO3PACTAIOIINE HA3BIBAIOT MOHOMOHHBIMU.

Monoronnble ¢ynxkuun. YwuciaoBas ¢yakius f HaspBaeTcs cmpoeo
so3pacmaiowyetl, €CaM Ui JHOObIX X, U X, W3 00JacTu omnpenenenus f Takux, 4ro
X, < X,, BBITTOJIHAETCS HepaBeHCTBO f(x,) < f(X,). UncmoBas pyukuus f Ha3piBaeTcs
cmpoeo yovlearoujeli, eCau IS T00BIX X, U X, U3 objactu omnpezenenus f Takux,
YTO X, < X,, BBIIIOJIHAETCS HEPABEHCTBO f (X)) > f(X,).

Crtporo Bo3pacTaroliye, BO3PACTAIOIIME, CTPOrOo YOBIBAIOIIME K YOBIBAIOIIHE
byHKIIMHI 00pa3yIOT KIACC MOHOMOHHBIX DYHKYUI.

HauvanbHoe ycjoBue. OOBIYHO /TS BBIICIICHUS €IUHCTBEHHOTO PEIICHUS UX
oOmiero pemieHust MU GepeHINATBPHOTO YPABHEHHSI UCTIONB3YIOT TIOTIOJIHUTEIHLHOE
ycnoBue X(to) = Xo, vae to U Xo — 3a7aHHBIC YUCIIA. DTO YCIIOBHE Ha3bIBACTCS
HAYANbHBIM YCIIOBUEM.

Heonpenenennplii  uHTerpajd. COBOKYIHOCTh BCEX IIEPBOOOPA3HBIX
bynkuit s f(X) HaspIBaeTcs nHeonpeoenennvim unmezpaiom ot Gpyukuun f(X) n
0003HaYaeTCcsi CKMBOJIOM

[ feoax.
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HenpepsbiBHOCTh  pyHkuuu. DyHxkuusa  f(x), xe(a;b), Ha3bIBaeTCs
HenpepvleHoll B TOUKE x, € (a;b), ecym ipeaen Gynknuu f(X) B Touke x, CymecTByer
Y paBEH 3HAYEHUIO (PYHKIIMU B ITOU TOYKE:

}ig)}of(x) = f(xp)-
CorjacHo JaHHOMY OIPENIEICHUIO HeMPEephIBHOCTh PyHKIMU f(X) B TOUKe X,

03HAYaeT OJHOBPEMEHHYIO BBIITOJIHUMOCTh CJICAYIONINX YCIOBHUI:
1) ¢yskmus f gomkHa OBITH ONpejieicHa B TOUKE X, |

2) y ¢dyakuuu f mommkeH cyiiecTBOBaTh MPEIET B TOUKE X, ;
3) npenen ¢pyakiuu f B TOUke x, cOBIMATacT co 3HAUCHUEM (PYHKITHH B dTOU
TOYKE.

O0benuHeHuEeM MHOKECTB A U B Ha3pIBaeTCs Takoe MHOXKeCTBO C, KOTOpoe
COCTOUT M3 BCEX AJIEMEHTOB MHOXECTB A M B M TONBKO M3 HUX. B 3TOM cCiyuae
muiryT C= AuB (U- 3HaK 0ObeIMHEHUS).

Orpann4yeHHOCTh MHOXKeCTBA. UYuCIOBOE MHOXKECTBO A HA3BIBAIOT
02PAHUYEHHbIM c8epXy (CHU3)), €CIH CYIIECTBYET TaKoe JeHCTBUTEIbHOE YUCIo M
(uucio m), 4TO JJIsl KaXJOTO 3JEMEHTAa X YHUCIOBOIO MHOXXECTBA BBIMOJIHSIETCS
HepaBeHCTBO X< M (x=>m). Ilpu stom uymcio M (4ucio m) Ha3bIBACTCA GepXHel
epaHuyell (HUdjcHell epanuyeti) YucioBOro MHOKeCTBa A.

HUucnoBoe MHOXKECTBO A HA3BIBACTCS 02PAHUYEHHBIM, €CIIU OHO OTPAHUYEHO CHU3Y
U CBEPXY.

OrpaHH4YeHHOCTh MOCJeI0BaTeJbHOCTH. [locienoBaTenbHOCTh  {a, |

Ha3bIBACTCsA OZPGHu'-leHHOZZ, CCJIM CYIICCTBYCT TAKOC ITOJOKHUTCIIbHOC YU CJIO M. , dTO
JJIsA JIFOOOTO 7 € N BBIIOIHICTCS HCPABCHCTBO
<M.

B IMPOTHUBHOM CJIy4ac IIOCJIICI0BATCIbHOCTb HA3BIBACTCA H€02paHZ/l’fl€HHOﬁ.

|a

n

Orpannuyennble ¢Qynknun. Oynknums f ¢ oOmacteio onpeaenenus A
Ha3bIBACTCS 02PAHUYEHHOU, €CH cyulecTByeT uncio M > 0 takoe, 4yTo 175 THOOBIX
X U3 MHOYKECTBA A BBITIOJIHSIETCS HEPABEHCTBO
1fO) <M.

OKpecTHOCTh TOYKH ¢ - 000 uHTepBan (a;b), comepxkammii ¢, a &-
okpecmHocmolo  (YUTAETCs  “SICUIOH-OKPECTHOCTh ) TOYKM ¢ - HHTEpPBAI
(c—g; c+g), rae €>0.

OnpenesienHoro uarerpadja. [lycts umeercsa pynkius f(X), X € [a; b]. Ecau
npee

n

lim Zf(ci )AX,

n—oo “
i=1
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CYIIECTBYET W HE 3aBUCHUT OT BBIOOpa Touek c,, To pyHkuus f(X) HaspBaeTcs

unmezpupyemoti Ha otpe3ke [a; D], a mpemen HasbIBaeTCs onpedeneHHbIM
unmeepanom ot pynkruu f(X) Ha orpeske [a; b] n obo3HawaeTcs

If(x)dx .

OTpe3ok. MHOXECTBO BCEX JMEUCTBUTEIBHBIX YHCEN X, YAOBICTBOPSIOIMINX
JIBOMHOMY HEPABEHCTBY a<X<b, HA3bIBACTCS 3AMKHYMbIM HPOMENHCYMKOM WIH
ompe3KoM ¢ Ha4ajJoM B TOUYKE ¢ ¥ KOHIIOM B Touke b u o6o3Havaercs [a;b . Juunoi

ompe3ska |a;b Ha3zoBeM 4mcIio paBHoe b —a .

IMepBoodpaznast pynkumuu. DOynkuus F(X) Ha3bIBaeTCS nepsoodpasznoil
@yuxyuenu (WM MPocTo nepsoobpasnou) nas ¢yakuuun - f(X) Ha HEkoTOpOM
MPOMEXKYTKE, eclu F'(x) = f(x) AJis JIF0OOTO X U3 3TOr0 MPOMEKYTKA.

Ilepeceyenue MHOKECTB. MHOXECTBO C, COCTOAIIIEE U3 BCEX TEX U TOIBKO
TE€X DJIEMEHTOB, KOTOPbIC MPUHAJJIEKAT KAXKIOMY M3 JAHHBIX MHOXECTB A U B,
Hazvleaiom nepeceyeruem mHodxcecme A u B m obo3Hauaercsi AnB ( N - 3HaK
MIEPECEUCHHUS ).

Mepuonnueckas d¢ynkumsa. Oyukuus f ¢ obmacteio onpeaencHus A
Ha3BIBACTCS Nepuoouyeckoll, €Ciau CyIecTBYeT Ynuciio | # 0 Takoe, 4To JJIs JTFOOBIX X
u xt| 13 MHOXKECTBa 4 BBIMOIHICTCS PABEHCTBO

f(x=1)=f(x) = f(x+I).
B atom ciryuae wucino | HaseiBaetcs nepuodom pynkium f.

Hopsipoxk nuddepeHINAIBHOI0O YPABHEHUS - MAKCUMAJbHBIA IOPSIOK
MIPOU3BOJAHOM, TIOJT 3HAKOM KOTOPOIl CKOMasi (DyHKIIMSI BXOJUT B ypaBHEHHE.

IMocaenoBaTeIbHOCTH. becKoOHeuHOU UUCI080U NOC1e008AMENbHOCIbIO
Ha3bIBaeTCs yrciaoBas GpyHkius f, onmpeneneHHas Ha MHOXKECTBE BCEX HATYypaIbHbBIX

gucen N. 3nauenus takod (ynkumum obo3HavaroT a, (wiam b,,c,, ...). Yucio n
Ha3bIBAIOT HOMEPOM 4JjieHa a,. [locieoBaTeIbHOCTh 0003HAYAIOT
a,;a,;a;5...;a,;... AN {an}, WIh a,,neN .

nd

Ilpenen mociaenoBaTenbHOCTH. Yucio a  Ha3blBaeTCs  npedenom
nocnedosamenvrocmu {a, }, €CIv A7 KaXJ0T0 3aJJAHHOTO YHC/A & >0 CyHIECTBYET

Takoe HarypajibHoe yrcyio N, uto j1st mo6oro N > N BBINOJIHSIETCS HEPABEHCTBO
a, — a| <e.

B stoMm ciywae numyT
lim =a wm {a,}—>a npu n— oo

n—0

v ToBOPAT: «IlOCIENOBATENBHOCTL {0, HMEET NPENENIOM YUCIO @» WIH
«IlocieI0BaTENBHOCTD {a, | CXOMUTCS K YUCIY a».
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[TocnenoBaTenbHOCTb, MMEIOIIAs TIPEAET HA3bIBACTCS CXoosujelicsi, a He
UMeEIOIIas MpeJiesa — pacxoosauelics.

Mpenen ¢ynxkoun. ITycte ¢ynkmus  f(X) ompenmencHa B HEKOTOpOM
OKPECTHOCTH TOYKH @, KpOME, OBITh MOXKET, CaMOU TOUKH a. Unciio B Ha3bIBaeTcs
npeodenom @pyuxyuu f(X) 6 mouxe a (WIA IPH X CTPEMSILIEMCS K @), €CIIH JJIs TF000H
TIOCNIEOBATENLHOCTH  JOIlyCTUMBIX 3HAYEHUs aprymeHra {x,), neN, x, #a,

cxopsamencss kK a (T. €. limx, =a), IOCIEAOBATEIBHOCTb COOTBETCTBYIOIIHUX

n—0

3HaueHUU PyHKIUKU f(x,), ne N, CXOOUTCA K ynucay B. B aTom ciydae nuiryt
lim f£(x)=B.

IpousBoanas. Ilycte 3amana ¢ynkuus f(X), xe(a;b), m mycth x, —
HEKOoTOpas To4Yka nHTepBaina (a; b ). [Ipexen

i S0 =)

X*)XO x —_ x()
HasbIBaeTCs npoussoonou pyukuu f(X) B Touke x, u o0o3Havyaercs f'(x,). Takum
o0pa3oM, IO ONPEIEIICHUIO

P im LS ).

x—)x(, x —_ ‘xO

IIpsiMbIM (ZeKapTOBBIM) NMPOU3BEACHUEM MHOXECTB A W B Ha3bIBaeTcs
MHOKECTBO, JIEMEHTAaMHU KOTOPOTO SIBJISIOTCS BCE YIOPSIOYCHHBIC Taphl (X; Y), B
KOTOPBIX TIEPBBIM KOMIIOHEHTOM SIBJISIETCS DJIEMEHT U3 A, BTOPHIM KOMIIOHEHTOM —
anemeHT u3 B. IIpsMoe npousBeaeHne MHOKECTB A U B 0o0o3HavaeTcst A x B (x —
3HAK TPSIMOTO TIPOU3BEICHHS).

Pa3zHocTh MHOKecTB. MHOKECTBO C, KOTOPOE COCTOUT M3 BCEX AJIIEMEHTOB
MHOXECTBa A, HE MNPUHAIICKANMX MHOXKECTBY B, Ha3bIBAIOT PA3HOCHIbIO
Mmuoorcecme A m B v o0o3HauaroT A\B

Pemennem nu¢epeHnaibLHOIO ypaBHeHUsl HA3bIBAIOT (QYHKIHIO X =
p(t),t € (a; b), ecnmu oHa uMeeT Mpou3BoAHYIO @' (t) Ha uHTEepBase (a;b) u ecnu
s oooro t € (a;b) cipaBenIMBO paBEeHCTBO

@'(t) = f(t,o(1)).
T. e., mpu MOJCTAaHOBKE B ypaBHEHUE, 0OpaIaeT ero B TOXKIAECTRO.
Oyukmus x = @(t, C), KoTopas mpu KaxaoM (puKcupoBaHHOM 3HadeHUH C

Kak (yHKOus ot U sBisercs pemieHueM ypaBHeHUs (3.3), Ha3bIBaeTCS 0OWUM
peuteruem 3Toro nudPepeHnarTbHOr0 ypaBHEHUS.

®yukuus. Ilycts 3amanpl MHOXkecTBa 4 u B. Uepes x o0003HaYUM
MIPOU3BOJIBHBIA 3JIEMEHT MHOXECTBAa A, a uepe3 ) - MPOU3BOJIBHBIA DJIEMEHT
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MHOXecTBa B. Torma, ecinm KaxaoMmy 3JEMEHTY X 10 KakoMmy-To mnpaBuiy f
MOCTaBJICH B COOTBETCTBHUE AJIEMEHT ), €IMHCTBEHHBIN JIJIs1 KaXKJ0TO X, TO TOBOPAT,
4TO Ha MHOXMcecmee A 3a0ana hynkyus [ co 3navenusmu uz MHoxcecmsea B

YetHocth pyHkuuu. Oysakmus f ¢ o01acTeio onpenencHuss A Ha3bIBacTCS
YemHou, €Cld JUIsl JIIOOBIX X U — X U3 MHOXECTBa A BBINOJHAETCS PABEHCTBO
f (—=x) = f ().

Oynkiusa f ¢ obmacteio ompeneneHruss A Ha3bIBACTCA HeuemHol, €CIIA IS
JOOBIX X M — X U3 MHOXKECTBA A BBIMOJHIETCS PaBEHCTBO f (—x)=—f (X).

YacrHoe pemienue nuddepeHnuaibHoro ypasuenus. Kaxiuoe peuieHue
mudpepeHInanbHOTO YpaBHEHUS, KOTOPOE MOJTYy4YaeTcss U3 OOIIEro peleHus mnpu
KOHKPETHOM 3HAYeHHHM MPOU3BOJIBHOM MOCTOSSHHOW C, Ha3bIBa€TCAd UYACMHBIM
peuienueMm.

Jrcrpemymbl PyHKIuUM. J[agum onpeneneHne TOUeK MUHUMYyMa U
MaKCUMyMa (DYHKIUH.
Touka x, u3 obnactu onpeaeneHus pyHkiwn f(X) Ha3pIBaeTCS MouKo

MUHUMYMA (MaKcumyma) 3Tol (PyHKITUH, €CIIU CYIIECTBYET TaKasi 0-OKPECTHOCTh
TOYKH X, , YTO JJISI BCEX X U3 ATOU 0-OKPECTHOCTH BBIMOJIHSIETCS HEPABEHCTBO
f@2f(x) (f)2f(x)-

Touku MakcuMyma U MUHUMYMa (HYHKIIMHA HA3bIBAIOTCS MOYKAMU
9KCcmpemyma TaHHOW (PYHKIMH, a 3HAaYEHUS! (YHKIIMU B 9TUX TOYKAX HA3BIBAIOTCS
COOTBETCTBEHHO MAKCUMYMOM N MUHUMYMOM PYHKYUY WIIA IKCMPEMYMaAMU

@dyHKryuu.

JIACTHYHOCTHIO (YHKHUM E (y) Ha3plBAIOT TMPENE  OTHOLICHUS

OTHOCUTEJIBHOTO TMpupameHuss QYHKIUH K OTHOCUTEILHOMY MPHUPAIIECHUIO
aprymeHra npu Ax —0, T. €.

(VyJ Ay x X Ay x
= | —_ L = I R — —_. _y—_ !
E (y)=1lm hm( ) yhmo yf(x).

Y= (ij Ax5>0
X
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5. OUIEHOYHBIE CPEJICTBA JIJI151 TEKYILET'O KOHTPOJISA
YCINEBAEMOCTH, IIPOMEKYTOYHOI ATTECTALIMH IO UTOTAM
OCBOEHUS JUCHMUILIAHBLI (MOIY.JIST)

OreHKa Ka4ecTBa OCBOCHHSI 00YUYaAIOMUMHUCS 00pa30BaTEIBHBIX MPOTPAMM
BKJIIOYaeT B ce0S TOPSAOK, NEPUOJAUYHOCTh, CHUCTEMY OIICHOK U (HOPMBI
MIPOBEJICHUS TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTaIlluU
oOydJarommxcs.

HopmatuBHo-meToanueckoe oOecrieueHne TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXKYTOUHOMN aTTECTAllUd O0YUYarOIIUXCsl OCYIIECTBIISIETCS B
coorBercTBUM ¢ mnojoxkennem PI'BOY BO PI'AUC «O06 ocyuiecTBieHUn
TEKYIIET0  KOHTPOJA  yCIEBAEMOCTH U  MPOMEKYTOUHOW  aTTECTalUU
00yJaIOIIHNXCSI».

OCHOBHBIMH 3a/layaMy TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH SIBIISAETCS
CUCTEMATUYECKUA  MOHUTOPUHT  3a  (OPMUPOBAHHMEM  KOMIICTCHIIUMH,
npeaycMorpeHHbix @I'OC BO wu OOII, mnoBblllIecHWE KadecTBa 3HAHUU
oOyyarommxcsi, MpUOOPETEHUE U Pa3BUTHE HABBIKOB CAMOCTOSITEIILHOW pabOThI,
MOBBIIIIEHUE aKaJEMUYECKON aKTUBHOCTH O0yJarOIIUXCS.

Kpurepumu ouenku od0yyaromuxcs

Texkymas arrecrauus (TEKyIIUii KOHTPOJIb) YPOBHS YCBOCHUS COJEPKAHUS
JUCIUTUIMHBL BO3MOXKHO TPOBOJIUTH B XOJI€ BCEX BHJOB YYEOHBIX 3aHSATUN
METOJaMH YCTHOTO M MHUCBMEHHOTO orpoca (paboT), B Mpolecce BBICTYIIICHUMN
oOydJarommMxcss Ha TMPAKTHUUYECKUX 3aHATUAX, 3allUuThl pedeparoB, a Takxke
MOCPEACTBOM TECTUPOBAHMS.

KadyecTBO mNHCBMEHHBIX pabOT OILEHUBAETCS MCXOJsi W3 TOTO, YTO
oOyyaroruecs:

- BbIOpaTM ¥  UCHONB30BaTM  (QopMy ©  CTWIb  H3JIOKEHUS,
COOTBETCTBYIOIIHE IEJISIM U COAECPKAHUIO TUCIIUIUINHBI,

-  TPUMEHWIN CBS3aHHYIO C TeMOW HHGOPMAIMIO, WCIIONB3Ysl MPU STOM
MOHSATUMHBIA anmapar CIeualicTa B JaHHOW 00J1acTH;

- TPEICTaBWIN CTPYKTYPHPOBAHHBIH M TPAaMOTHO HAIMCAHHBIM TEKCT,
MMEKIINUN CBA3HOE COJIEPKAHUE.

TectoBele MaTepuadbl OIEHUBAIOTCA IO MPOLEHTHOMY COOTHOIICHUIO
MpaBUILHBIX BapraHTOB. KoanuecTBO MpaBUIBLHBIX OTBETOB B Ipeaenax oT 90 1o
100 % - «oTmmuHOY; B TIpeaenax oT 75 1o 89 % - «xopoioy; B mpeaenax oT 50 1o
74 % - «yaoBieTBOPUTENbHOY; MeHee 50 % - «HEYOBIETBOPUTEIHHOY.
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Cnaua 3a4yera nMpouCXOJIUT B yCTHOW Gopme no Ousieram. B xozae 3auera
CTYJIEHT JOJDKEH MPOJEMOHCTPUPOBATh 3HAHMS U YMEHUS MO MPeaMETy yueOHOTO
Kypca. KauecTBO OTBETOB CTYJEHTOB U BBINOJHEHUE 3aJaHUN OIICHUBAETCS:
«3aYTEHO», «3aUTEHO C OIICHKOW» W/WJIN «HE 3a4TCHO», «HE 3aUTEHO C OI[CHKON.

«32YTEHO0», «3a4YTEHO C OI[EHKOID):

- TIOJTHBbIE, OCO3HAHHBIC 3HAHUS B paMKax Kypca JIEKIIUNA U TOMOJIHUTEIHHOMN
JUTEPATYPHI, JOTUYHOE U TPAMOTHOE U3JI0KEHUE MaTepHuaa.

«He 324TEeHO0» «He 32aYTEeHO C OLEHKOID):

- IOMYCKAIOTCS CYIIECTBEHHbIC OMUOKH B 3HAHUU Kypca JIEKIUNA, TPU OTBETE
BCKPBIBAETCS OIIMOOYHOE MOHUMAaHUE OCHOBHBIX MOHITHH Kypca.

Cnaua 3x3amMeHa IPOUCXOAUT B YCTHOU dopme 1o Ousieram.

KadecTBO OTBETOB Ha PK3aMEHE OIICHUBAIOTCA HA «OTIUYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIBLHO» U «HEYIOBJIECTBOPUTEILHOY.

OueHka «OTJIMYHO)» BBHICTABIIACTCS 00YYaIOIIEMYCSl, €CIIH:

- JTaHBI UCYEPITBIBAIOIINE U 0OOCHOBAHHBIE OTBETHI HA BCE MOCTABIICHHBIC
BOIIPOCHI, MPABWJIBHO PEILLICHBI TPAKTUYECKUE 3aaUH;

- OTBETHI ObUIM YETKUMHU U KPATKUMHU, OCHOBHBIE MBICIU HU3JIarajuch B
CTPOTOM JIOTUYECKOM MOCIIEI0BATEIbHOCTH;

- OOy4YaromMiicss ~ MPOJEMOHCTPUPOBAJ ~ YMEHUE  CAMOCTOSITEIBHO
aHanu3upoBaTh (aKThl, COOBITHS, SIBJICHHUS, MPOIECCHl B HMX B3aUMOCBS3U U
JAATIEKTUYECKOM PA3BUTHH.

OueHka «X0poII0» BBHICTABIISAECTCA 00YUaIOMEMYCSl, €CIIU:

- IaHbl TIOJHBIC, JIOCTATOYHO OOOCHOBAHHBIE OTBETHI HA TIOCTABJICHHBIE
BOIIPOCHI, MPABWJIBHO PELIEHBI TPAKTUUYECKUE 3aJaHUs;

- B OTBETaxX HE BCEr/ia BBIJIEISIOCH TJIABHOE, MPU PEIICHUU MPAKTUUYECKUX
3a/1a4 HE BCETr/la UCTOJIb30BAIUCH PAllUOHATIbHBIC METOJIUKH PACUETOB;

- OTBETHI B OCHOBHOM OBLIIM KPAaTKUMH, HO HE BCET1a YETKUMHU.

OueHka «y10BJIETBOPUTEIbHO)» BHICTABIIACTCS 00YUYaAIOIMIEMYCsl, ECITH:

- 1aHbl B OCHOBHOM TPaBUJIbHBIE OTBETHI HA BCE MOCTABICHHBIE BOIIPOCHI, HO
0e3 JOMKHOW TIyOMHBI M OOOCHOBAaHHS, MPU PEIICHUH NPAKTUYCCKUX 3a]ad
CTYIEHT HCIOJb30Bal TMPEKHUWA ONBIT M HE NPUMEHSJI HOBBIE METOJIUKHU
BBITIOJTHEHUS Pacy€ToOB, OJIHAKO Ha YTOYHSIONIME BOIMPOCHI JaHbI B IIEJIOM
MPaBUJIbHBIC OTBETHI;

- IPU OTBETAaX HE BBIACIISIOCH IIaBHOE;

- OTBETHI OBLJIM MHOT'OCJIOBHBIMHM, HEUETKUMH M 0€3 JOJDKHOU JIOTHYECKOM
MOCJIE0BaTEIbHOCTH;

-Ha OT/EJIbHbIE JOMOJHUTENIbHbIE BOMPOCHl HE JaHbl MOJIOKUTEIbHBIE
OTBETHI.
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Onenka «HEYAOBJETBOPUTEJIbHO0» BbLICTABIIACTCA o6yqa101ueMyc>1, €CJIN HE

BBIITOJIHCHBI TpC60BaHI/IH, COOTBCTCTBYIOHIHUC OLCHKE KYIOBJICTBOPUTCIBHO.

OOyuaromuecs, MPOMYCTUBIIHE CBbIMe /5% y4eOHOTO BpeMeHH, HE

aTTECTYIOTCS IO UTOraM cemecTpa. Bornpoc 06 arrectanuu Takux oOy4aroIuxcs

pemacTCsa B MHAUBUAYAJIbHOM ITOPAIKE.

> wnh e

S.

5.1. Cnucok BONIPOCOB K 3a4eTy
YucnoBble OCIEI0BATENBHOCTH.
OrpaHnYeHHbIE U MOHOTOHHBIE MTOCJIEI0BATEIBHOCTH.
[Tpenen unucnoBoil Mocie10BaTENbHOCTH.
beckoHeuHO MaJibie MOCIEI0BATEIbHOCTH
Teopempl 0 1Tpeaenax IMOCIEAOBATENbHOCTEN, CBA3AHHBIE C

apu(pMETUYECKUMU IEUCTBUSIMHU.

6.
7.
8.

beckoneuHo 60mbIIME MOCIEA0BATEILHOCTH.
[Ipenen byHkMM B TOUKE.
Teopembl 0 mpenenax (QyHKIUH, CBSI3aHHbIE C apUDMETHUESCKUMU

NEUCTBUSIMU.

9.

10.
11.
12,
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26.
217,
28.
29.
30.

OnDHOCTOPOHHKE NPEIEIIBI.

[Ipenen GpyHKIMH TPU X —> +0.

beckoHeUYHbIE ITPEAEBI.

beckoneuno manbie QyHKIIUH.

beckoneuno 6ompIe GyHKIUU.

HenpeppIBHOCTh GYHKIIUH B TOUKE.

CpoiicTBa (QyHKIUH, HENPEPHIBHBIX B TOYKE.
HenpepbIBHOCTh (DyHKIIMM HA MHOYKECTBE.

Touku pa3pbiBa U UX Ki1accUpUKaIIHS.

[TpousBoaHas GyHKUHUU.

['eomeTprueCcKHil CMBICIT IIPOU3BOIHOM.
[TpousBoaHasi CyMMBI U Pa3HOCTH (PYHKITUH.
[TpousBoaHas mpousBeAcHUS HYHKITUA.

[TpousBoaHast 4aCTHOTO ABYX (DYHKITHIA.
[IpousBoaHas CIOKHOU (PYHKITUH.

HeobOxoanmblie yciioBUst BO3pacTaHus U yObIBaHUS (YHKIIUU.
JlocTatouyHbie yCIOBHS BO3pacTaHUs U yObIBaHUS (DYHKIIMH.
HeobOxoanmbie yclioBUS CYIIECTBOBAHUS SKCTPEMYyMa.
JlocTaTo4uHOE yCI0BHE IKCTPEMYMA.

[TepBooOpasHas u HeonpeneaeHHbIH HHTETpall.
OCHOBHBIE CBOWMCTBA HEOIIPEAEIIEHHOIO HHTErPasa.
MeTtop 3aMEHBI TIEPEMEHHOM.
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31. Meroa UHTErpPUPOBAHUS IO YACTSIM.

32. OmpeneneHHbI HHTErpall.

33.  OcCHOBHBIC CBOMCTBA OMPEICTICHHOTO MHTETpaIA.

34. JIuddepennmansroe ypaBuenwue. [lopsaok nuddepeHnumaibHOro
ypaBHEHUSI.

35. 3amaua Komm.

36. Jluneiinoe nquddepeHimanbHoe ypaBHEHHUE MIEPBOTO MOPSIAKA.

37. Jlunetinoe nuddepeHImaibHoe ypaBHEHHE BTOPOTO MOpsIKa.

5.2. CnuMcok TeM KypcoBbIX padoT/pedepaToB/noKiIaa0B/3cce (MpH
HAJIMYHH).

KypcoBass pabGora mno npucuuiuivHe (MOIYJIO) YYe€OHBIM IUIAHOM HE
IPETyCMOTpPEHA.

5.3. KoMILIEeKT TeCTOBBIX MaTepHaJioB.

HGHL HaCTOAIIHUX 3a,I[aHI/Iﬁ — IIPOBCPUTDH 3HAHUA 06yqa}oumxc;1 10 BBICLICH
MaTCMaTHKEC B COOTBCTCTBUHU C Tp€60BaHI/IHMI/I rocyagapCTBCHHOI'O CTaHdapTa.

3agaHus NPU3BaHbl IPOBEPUTH CIEAYIOUIME YPOBHU MOATOTOBIEHHOCTH.

IlepBblii 010K COCTOWT W3 3aJaHUN HA JTUATHOCTHKY Oa30BBIX MOHSTHIMA
TECTUPYEMOMN TUCUMIUIMHBI (MOYJISI WIIM TaXKe KA MoyJieit/mucuuruivg). Lensb
TECTUPOBAHUS 3aJJaHUSIMU ATOTO OJIOKA COCTOUT B OMNPEICICHUU JOCTUKEHUS
KOHKPETHBIM 00YyYaroIMUMCs TIEPBOT0 YPOBHS.

Bropoit 0Ji0K cocTOMT U3 33aJaHMM HAa JUArHOCTUKY OCBOCHUS
OOy4YarOIIMMHUCS BTOPOTO YPOBHS. DTO 3aJaHUsd HAa MPOBEPKY BO3MOMXKHOCTEU
UCIIOJI30BaTh TMOJYYEHHbIE 3HAHMS M YMEHUS [JIs BBINOJHEHHS THUIOBBIX
(yueOHbBIX, POPMUPYIOIINX ) 3a/IaHUN.

B Tperbem 0Jioke coOpaHbl 3a7aHus, TPEOYIOIHME OT YdaIlerocs
MPUMEHEHUSI TIOMYYEHHBIX 3HAHWM, YMEHHH W HABBIKOB B KBa3HpPEaTbHBIX
KU3HCHHBIX CUTYaIIHSIX.

Kaxxnoe 3amanne npu3BaHo MPOBEPUTH YCBOSHUE 00YUAIOMUMCS 3HAHUH TI0
KOKJIOMY KOHKPETHOMY pasliely C TPOBEPKOM COOTBETCTBEHHOTO YPOBHS
MOATOTOBJICHHOCTH. Homepa 3amanust COCTOUT M3 TPEX YHCel, TJIe MEePBOE YUCIIO
0003HaYaeT YPOBEHb MOATOTOBICHHOCTH, BTOPOE — HOMEP pas3zielia, TPeThe — HOMEp
B pazzaene. Hanpumep, 3amanue 2.2.24 o3HayaeT, 4To 3aJaHue ¢ HOMepoMm 24
OTHOCUTCSA K paszeny «MaTeMaTHYeCKUi aHaiu3» W IPU3BAHO IPOBEPHTH
BO3MOYKHOCTh HCITOJIb30BaTh IOJYUCHHBIC 3HAHWUS W YMCHHS IS BBITOJTHCHUS
TUTMOBBIX (Y4e€OHBIX, POPMUPYIOIINX ) 3aAaHUM (BTOPOI1 OJIOK).
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2.2.3. O6benHeHnEeM MHOXKECTB B A={2;4;6} u B={1;3;4;5} sBnsgercs
MHOJKECTBO:

1){1;2;3;4;5;6};
2){4},
3) {1;2;3;4;4;5;6}.

2.2.4. Tlepeceuenriem MHOKeCTB A={1;2;4;6} u B={2;3;4;5} ABIAE€TCS MHOXECTBO:
1) {2;3;4};

2) {1;2;3;4;5;6};

3) {2;4}.

2.2.5. Paznoctbio MHOXKECTB A={1;3;5} u B={2;3;4;5;8} aBisieTcsi MHO>KECTBO:
1) ©;

2) {1},
3) {1;2;4;8}.

2.2.6. PazHOoCThIO MHOXKECTB A={3;4} u B={1;2;3;4;8} sABIs€TCS MHOXKECTBO:
1) 9,

2) {1;2;8};

3) {3;4}.

2.2.7. CKOJIBKO pa3IMYHBIX MOJIHBIX 3aBTPAKOB MOYKHO COCTaBUTh, €CJIM B MCHIO
uMeeTCs 3 MEPBBIX U 5 BTOPBIX 011017

1) 8;
2) 15;
3) 2.

2.2.8. Jlexuuu 1o MaTemMaTHKe mocenaroT 20 CTyIeHTOB, a JISKINH 110 TICUXO0JIOTUN
— 30. CKOJBKO BCEro CTYAEHTOB MOCEUIAIOT JIEKIIUU 110 MaTEeMaTUKE U
TICUXOJIOTUH, €CJIH 3THU JICKIIUU TPOXOST B pasHoe BpeMs U 10 cTyneHToB
CIIymaroT o0a kypca?

1) 50;
2) 60;
3) 40.

3X+5
2.2.9. HaiinuTe o6aacTh onpeaeneHus GyHKIUU Y = =
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1) (-00;+00);
2) (-00;0)U (0;+ 0)
3) [0;+ o0).

3x +5
2.2.10. naitnure o6yacTh onpeneneHus QyHKINHA V= 2 +1

1) (-oo5+o0);
2) (-o03-1)u(-1;1) U (1;+ 0);
3) (L;+ 0);

2.2.11. YcraHoBUTE Kakasi U3 JaHHBIX GYHKIUN SBJISETCS YETHOM:

2 2 3
fix)="; =" £y =9
1) fi(x);

2) f2(%);
3) fa(x).

2.2.12. YcraHoBUTe, KaKas U3 TaHHBIX (PYHKIUHN SBISETCS HEYETHOM:

3 3 3

fi=r— A= A=
1) fi(9);
2) f2(0);
3) f5(x).

2.2.13. Kakyto 0cOOEHHOCTh UMEET rpauK HEUETHOW (PYHKITUU:
1) cuMMeTpuYeH OTHOCUTEIHLHO Havajia KOOPAMHAT;
2) cuMmMeTpuYeH OTHOCUTEILHO ocu OY;

3) CUMMETpPUYEH OTHOCUTEIBHO MPSIMO Y=X.

. 3n+2
2.2.14. llpenen nocien0BaTeIbHOCTH ||m3 ;nz paBeH:

n—oo

3.
1) _gl

5.
2) gr
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3) 0;
4) He CYIICCTBYET.

. 3+2n
2.2.15. Tlpepen nocnenosarensHocTH ||M 4+ - PaBeH:
1
VIS
) 2
3
2) -2,
) 7
3) 0;

4) He CyIIEeCTBYET.

2.2.16. Beraucnure npenesn GyHKIIAH:

i x2+1
'DJ X+2
1) 1,
5
2 >
)4,
5
3 _ >
) 2

4) He CyIIECTBYET.

2.2.17. Beraucnure nipenen GyHKIIAH:

i x* -1
M
1) 2;
2) 0;
3) -2;

4) He CyIlEeCTBYeT.

2.2.18. Berunciuts npenen PyHKIIUN:

l 3x+5

M~ 7
3

1 >~

) 3

2) 0,
5

3) =;

)2

4) He CyIIECTBYET.
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2.2.19. Tlpenen hyHKIMU |imsmTXpaBeH:
1) 0;

2) 1,

3) -1;

4) He CyIIEeCTBYET.

2.2.2 0. IIpomsoHast GyHkuud f(x)=x>-cosX paBHa:

1) 3x%-(~sin x);
2) 3x%-cosx+x>-sinx;
3) 3x?-cosx—x3sin x.

5

2.2.21. Iponssoxuas dpynxmun f(x)= 6):n+xx paBHa:

(6x+5x4)ln x—(6x—5x4)-i
1 ;

) (In x )’

(6 + 5x4)ln X — (6x - 5x4)- 1

2) ) %
(In x)
4

3) 6 + 5X .

1
X

2.2.22. TIpousBonHas pyukuun f(x)= Cos(x3) paBHa:
1) -sin(3x?);

2) sin(x3)-3x2;

3) -sin(x);

4) cos(3x?);

5) -sin (x°)- 3x.

2.2.23. TIponsBoxHas dynximu f(x)= (sin X+ 5*)1l paBHa:

1) 3-(cosx+5xln5)4;

2) 4-<cosx+5xln5)3;

3) 4-(sinx+5x)z;

4) 4-(sin x+5x)3-(cosx+5X In5).
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2.2.24. Boluucaute HEONpeIETeHHbIM MHTErPal: Icos(3x)dx:
1) sin(3x)+C;

2) %sin (3x)+C;

3) sin (3%) +C.

1
2.2.25. Beruncnute onpee’eHHbI HHTerpa: Ix7dx :
0

1.
1)5,
1.
2)7,

3) 7,
4) 0.

2.2.26. HeonpeneneHHBIA UHTETPAT jx-sin (xz)dx paBeH:

3) -%cos(x2)+ C;

4) HeOepyIMIACS UHTETpall.

1
2.2.27. BeraycnuTe onpeeNneHHbIi HHTerpai: J. (%2 +sin x — 7% Jdx.
1

1) 0;

20 .
2) 3
3) 1;

20
4) =
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0) Kpumepuu oyeHUBaHUs KOMNemeHyuil (pe3y1bmamaos)
— TI0 TIATHOATUTPHOM CHCTEME.

8) onucanue wKalvl OYeHUBAHUS

— OIIEHKA «OTJIUYHOY» CTABUTCSA MPHU BBINOJIHEHUH, HE MeHee yeM 90% 3ananuii;

— OLICHKA «XOPOIIIO» CTABUTCS P BBINOJHEHUHU, HE MeHee yeM 80% 3amaHuii;

— OLIEHKA «YJOBJICTBOPUTEIBHO)» CTAaBUTCS IPU BBINOJIHEHUM, HE MeHee yeM 60%
3aJaHu;

— OIIEHKAa «HEYJIOBJICTBOPUTEIILHO» CTAaBUTCS IPH HEMPaBWIHLHOM OTBETe Oouiee,
yeM Ha 40% BOIPOCOB TeCTa WK HEBBINMOJHEHUH OoJee, ueMm 40% 3amaHuii.

KOHTPOJIBHAS PABOTA Ne 1
Bapuanr 1
1. Kpyru 4, B, C— MmHOXkecTBa. 3alITPUXOBATh CIEAYIOIINE MHOKECTBA,
WCTIOJIB3YS KX bl pa3 HOBBIM PUCYHOK:

DANBNC;, 2)(AUB)\C; 3)(AuC)\(CUB)
2.Haiinure maoxectBa AU B, AnB, AnC, A\B,B\C,(BNC)\A,C\(ANB), ecitu

A={-4;-3;-2;-1;0; 1, 2},

B={4,3;2;1,0; -1; -2},

C={-4;-3;-2;-1; 0;2; 3; 4}.
3. Haitagure obnacth onpeaeneHus PyHKINUU, 3aaHHON (HOPMYIIOIf:

2
Dy=x-x 2y=—— Jy=2"1; gy=Vx.
x-1 x-1

4. Kakue reomeTpuueckre 0COOCHHOCTH UMEIOT rpaduKu OOpaTHBIX (PYHKITUN?
5. YcraHoBuTe, Kakue U3 AaHHBIX (YHKLIHI YETHbIC, KAKWE HEUETHBIE:

() =x+L f,(x)=-x* f(x)=

—.
X® —X
6. Halimute npeaensl nocinea0BaTeIbHOCTEN
. 2n-3 . 1 . 3n?+2
lim ; lim—; lim 5
n-wo 4n—8 n—w 2" n—>x1—4n

7. Beruucnure npezensl GyHKIMMA:

fim(x* —2x+4); fim x*+8 f A73% L X—sinx
x—4 ) x+2 ’ x—>iroo2x+4’ x>0 D2y +6 )

8. HaiimuTe mpousBoiHbIe QYHKITUNA:

fi(x)=3x" = Tx+3; fz(x):\/;—i; f5(x) =2sinx+ax3;

3
X
[0 =GB+ x;  fo(x)=——; fi(x) =(sin x)'.
x> +6x
9. Uccnenyiite GyHKIMIO U IOCTPOITE €€ rpaduK:

y- x> -9
4-x*
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KOHTPOJIBHASI PABOTA Ne 2
Bapuanr 1
1. Beruucnure HeonpeeIeHHbIC MHTETPAIbI:
1 1
Spsxa2)dx (| Vr+—- —jd ; * dx.
I()C +JXx + )dx I( X+x4 . X I(COSX-I-Q )dx
2. BBIYHCINTE UHTETPAIIBI METOJIOM 3aMEHBI IIEPEMEHHOTO:

Ie“dx; jsin( 5x —2)dx; fx\/ x> —4dx; _[ sin xe®*** dx.

3. Beruncnure HHTCI'paJibl MCTOAOM UHTCTPHUPOBAHUS 110 YACTAM!
Ix3xdx; Ixz sin xdx; len xdx.

4. Beraucnute onpeeieHHbIC HHTETPAJTbI:

% 2 X V3 2
. e xdx
sin4xdx | ——dx; |——;
'c[ '1[ e’ -1 E[ V4 - x?
5. Beluucnure miomaap miockoi pUrypsl, orpaHu4eHHON JTUHUSMU:
y=8-7x-x?, y=2x+16, x=0.

2
_[xcosxdx
0

0) KpUTEpUU OLICHUBAHUSI KOMIIETEHLIUI (PE3YJIbTATOB)

Onenka «OTJIMYHO» ctaBuTcst 00yyaromeMycsi, €ClI OH HE TOJIBKO TOYHO
YU TPaMOTHO BBINOJHUJ MPEIJIOKEHHBIE 3aJaHMs, HO M MPOJEMOHCTPUPOBAI
c()OPMHPOBAHHOCTh  COOTBETCTBYIOIIMX  MPOPECCUOHANBHBIX  KOMIIETEHIUH,
IPOJAEMOHCTPUPOBAJI KpPEaTUBHOCTh MblluleHUsA. Kpome Toro, oOyuarommiics
JOJDKEH IPABUIIBHO OTBETUTH HA JAOIOJIHUTENIBHBIE BOIPOCHI IPEOAABATENS.

Onenka «XOPOIIO» craButcst 00y4aromemMycsi, KOTOPBIM B 1[EJIOM BIIOJHE
IIPaBUJIBHO BBINIOJHWII 3a/IaHUE, HO HE CMOT IPOJAEMOHCTPUPOBATH OPUTHHAIIBHOCTh
MBIIIJICHUS.

Onenka «Y JIOBJIETBOPUTEJIBHO» craButcst 00y4atomieMycsi, €CIM OH He
COBCEM TOYHO JAE€T ONpPENEJIEHWE NOHATHM M HE MOXET OTBETHTh TOYHO Ha
JOTIOJTHUTENbHBIE BOITPOCHI IPETOJaBATEIS.

B POTUBHOM ciyyae oOyyJarouuiics NOoJIy4aeT OLICHKY
«HEYJJOBJIETBOPUTEJIBHO» n HanpaBigeTca Ha nepecaayy JaHHOTO 3a4eTa.
Tperbss  MONBITKA  COCTOMUTCA €  y4yacTHEM  KoOMHUccuM  Kadeapbl
00111e00pa30BaTENIbHBIX JUCHIUILUINAH.
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6. IEPEYEHb OCHOBHOM U JONIOJIHUTEJIBbHON YYEBHON
JIUTEPATYPbBI, HEOBXOJUMOM JIJIs1 OCBOEHU S JUCHUILINHBI
(MOJIYJIS)

OcHoBHas U AOIMOJIHUTECJIbHAA yqeﬁnaﬂ Jarepartypa

6.1. OcHoBHasl yueOHas1 JUTEpaTypa:

1. Jlykankwun I'.JI., Jlykankun A.I'. Beiciras maTeMaTuka JJisi 5)KOHOMHCTOB.
Kypc nekmuit: yue6Hoe mocobue 115 By30B. — M.: U3-Bo «Dx3amen», 2009. 285 c.

2. Bpiciias MaTeMaTHKa JJ11 3KOHOMHUCTOB: y4eO. u1st By30B. /moj pen. H.II1.
Kpewmepa -3-e uza. - M.: KOHUTU-ITAHA, 2009. - 479 c. - (Cepus "3onoToit ¢hoHx
poccuiickux yueoHukoB"). - ISBN 5-238-00991-9.

3. Kpemep H.IL. Teopust BeposTHOCTE M MaTeMaTHYecKas CTATHUCTHKA:
yueOHuK 155 By30B. — M.: OHUTU-JTAHA, 2004. 573 c.

4. Kynpgenuesa, E.C. Maremaruka: yueonuk / E.C. Kynapimesa. - 4-e uzg. -
MockBa: M3nmarenscko-toproBasi kopmopanus «JlamkoB u K°», 2015. - 562 c.:
Tab., rpad., cxeM., ui. - bubmuorp: c. 552-553 - ISBN 978-5-394-02261-6 ; To xe
[D1eKTpOHHBIHI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=452840.

5. Kparkuit kypc Bwicmieii marematuku: ydeOHuk / K.B. bamaun,
®.K. bangun, B.U. Ixedbdans u np.; mox odmr. pen. K.B. banguna. - 2-e uzn. -
Mocksa: N3narenscko-ToproBasi kopropamus «Jlamkos u K°», 2017. - 512 c.:
Tabn., rpad., cxeM., wi. - bubmuorp. B kH. - ISBN 978-5-394-02103-9; To xe
[DneKkTpOoHHBIN pecypc].
RL: http://biblioclub.ru/index.php?page=book&id=450751

6.2. lonosiHuTEILHAS YueOHAasl JIUTEepaTypa:

1.1.1.baBpuH. Bricmiass MaremaTtuka. 3-¢ uznanue — MockBa. — «AKaIeMHs».
— 2008.

2. JlykankuH A.I'. Marematuka: yd4eOHUK Ui ydaluxcs cpen.npod.
obpazoBanus. — M.: TDOTAP-Menauna, 2012. 320 c.

3.banmua, K.B. Marematuka: yueOnoe mocobue / K.B. bamaun,
B.H. banueikoB, A.B. PykocyeB. - MockBa: IOnutu-lana, 2015. - 543 c. -
bubmuorp. B kH. - ISBN 5-238-00980-1; To ke [DnekTpoHHBI pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=114423

4.®omunubix, E.M. Marematuka: mpakTUKyM: YyueOHOoe rmocooue /
E.N. ®omunsix. - Munck: PUIIO, 2017. - 440 c. - bubmumorp. c¢. 320 - ISBN 978-
985-503-702-7, To xKe [DeKTPOHHBIIM pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=487914



http://biblioclub.ru/index.php?page=book&id=450751
http://biblioclub.ru/index.php?page=book&id=487914
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bubnuorteunsi  ¢oHa  AkageMUM  YKOMIUIEKTOBAaH TMEYAaTHOM WM
AIIEKTPOHHON OCHOBHOM y4eOHOM JIUTEpaTypoM IO JUCHUILUIMHAM 0a30BOM YacTH
BCEX LIMKJIOB, U3/JaHHBIMU 32 ITOCIEAHUE S JIET.

@DOoHIT TOMOJHUTEIHLHON JHTEPAaTyphl BKJIIOYAET B ceOsi oduIuaibHbIC
CIpaBOYHO-OUOIHOrpaduuecKue U MEepUOJUIECKIe H3JaHUs B pacueTe HE MeHee
ofHOTO 3K3eMIuIsipa Ha Kaxzable 100 oOywarommxcs. Kaxmomy oOydaromemycs
oOecrieyeH JOCTYNl K KOMIUIEKTaM OuOIMOTeYyHOro (oHJa W MEepUOIUYECKOe
u3aHue M3 cienayromero  nepedns:  Komwmpaitt;  wipo  magazine;
bubnmuorexoBenenue; bupxxka wunHTemnexkryanbHo — cobctBeHHoctd  (BUC);
bromutetens  MunucrepcrBa roctunuu  Poccuiickon  ®depepanuu; BecTHuk
rpaxaanckoro mnpasa; ['ocymapctBo u mpaBo; MuHoBaumu; MHTemnektyanbHas
COOCTBEHHOCTb. ABTOPCKOE€ TMpPaBO M CMEXHbIE IpaBa; VIHTeIeKTyanbHas
coOCTBEHHOCTh. [IpombllieHHas COOCTBEHHOCTh; MeXIyHapOAHOE IMyOIMYHOE U
yacTHOe mpaBo; OOIIECTBO: COIMOJIOTHS, TCUXOJIOTHS, TeAaaroruka; I[lareHTHbIN
noBepeHHbIN; [laTeHThl ¥ TulieH3un. IHTEeIeKTyallbHBIE ITpaBa; Y TOJIOBHOE MPABO;
VpapieHue NpoeKTamMu W MporpamMmaMiu; XO3sIMCTBO MPaBO; JKOHOMHYECKAs
MOJIUTHUKA.
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7. MIEPEYEHb UH®OPMAILIMOHHBIX TEXHOJIOT U,
MMPOT'PAMMHOI'O OBECIIEYEHUSA, UHOOPMAILIMOHHO-
CIHHPABOYHbBIX CUCTEM U PECYPCOB CETU «MHTEPHET»,
HEOBXOJNMBLIX JJIs1 OCBOEHUSA JUCHUIIVIMHBI (MOAY JIS1)

B npouiecce peanuzaim 00pa3oBaTebHON MPOTPAMMBI B BY3€ TPUMEHSIOTCS
COBPEMEHHbIC HHTEPAKTUBHBIE W MYJbTUMEAUMHBIE CpeAcTBa OOy4YeHHUs
(KOMIIBIOTEPBI, MYJIbTUMEIUA-TIPOCKTOPhI, HWHTEPAKTUBHBIE JOCKH U Jp.),
TEMaTUYECKHE CTEHJIIbl M IUIaKaThl, & TaKXKe DJICKTPOHHbIE WH(OOpPMAIMOHHBIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Ha ocHoge anmapaTtHo-niporpaMmMmHoro komruiekca B PUAVC pyHkimonupyet
U TIOCTOSHHO COBEpIICHCTBYETCS MOpTal  3JIEKTPOHHOrO OOy4YeHHs |
JUCTAaHIIMOHHBIX oOpa3oBarenbHbIX TexHosnoru (D0u/lO0T), obecrneunBaemblii
IPEUMYIIECTBEHHO AaBTOPCKUM  y4Yy€OHBIM KOHTEHTOM M  METOAMYECKUMHU
paspaboTkaMu poheccopCKO-NPEno1aBaTeIbCKoro coctTaBa AKaJaeMUH.

B PITAVC ¢(yHKIMOHUPYIOT YMTAJIBHBIN 3all U AJIEKTPOHHAs OUOIHOTEKA.
CotpyaHukam 1 oOydarommmcs: 00ecreyeH JOCTYI K 3JIEKTPOHHOU OMOIMOTEeUHOM
cucteMe «YHHMBEPCUTETCKas OMOJIMOTEKa OHJailH», HacuuThiBarouen Oosnee 100
ThICSIY HAMMEHOBAaHUN U3JJaHUH C JOCTYIIOM B PEKHMME OHJIAMH, a TaKKe K 00beKTaM
HannonanbHOM 371eKTpOHHOM OMOTHOTEKH (B COOTBETCTBUU C 10roBOpoM ¢ OI'BY
«Poccuiickast rocyaapcTBeHHass OMOIHOTEKAY).

HNMeercsi KOMITBIOTEPHBIA KJIACC, BO3MOYKHOCTU KOTOPOTO ITO3BOJIFOT
KOKIOMY U3 oOyyaroumxcs paboTaTh Ha KOMIIBIOTEpE C YCTaHOBJIECHHBIM
KOMILJIEKTOM JIMIEH3MOHHOIO MPOrpaMMHOI0 obecniedeHus He meHee 20 4acoB B
rog. Axagemusi oOecreyeHa HEOOXOJUMBIM KOMIUIEKTOM  JHUIEH3UOHHOTO
MPOTrpaMMHOTr0 o0ecTieueHust

OnekTpoHHasi  WH(OpMaIMOHHO-OOpa3oBaTenbHass  cpega  AKajaeMuu
o0ecreunBaeT:

- IOCTYM K y4eOHBIM IJIaHaM, pabodrM ImporpaMMaM JUCHUILINH (MOyJiel),
OPAKTUK, K HU3JaHUSM DJIEKTPOHHBIX OMOJMOTEYHBIX CHCTEM U DIIEKTPOHHBIM
o0Opa3oBaTeIbHBIM pecypcaM, YKa3aHHBIM B pad0OunX MpOrpaMmax;

- ¢dukcanuio  xoaa  oOpa3oBaTeIBLHOrO  Mpoliecca,  Pe3ysbTaTOB
MPOMEKYTOUYHOM aTTeCTALIMK U PE3YJIbTATOB OCBOEHUS MTPOTPaAMMBI;

- (opMHpoBaHUE IEKTPOHHOTO MOPTGOIUO 00YUaAIOIIETOCS, B TOM YHUCIIE
COXpaHEHHE €Tro PadoT U OIICHOK 3a 3THU PabOTEHI.

- JIOCTYIl K COBPEMEHHBIM MNpOQEeCCHOHATIbHBIM 0a3aM JIaHHBIX,
UH(POPMAIIMOHHBIM CIPABOYHBIM M TOHWCKOBBIM CHCTEMaM, B TOM YHCIIE:
CIIPaBOYHO-TIPaBOBON cucteme «['apanT»: www.garant.ru; CpaBOYHO-IIPABOBOM
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cucreme «KoHCylbTaHT TUIFOCY»: Www.consultant.ru; 6ubnmoreke «Kuaurodhonmy:
www.knigafund.ru; YauBepcurerckoit oubnuoreke www.biblioclub.ru.
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8. MATEPMAJILHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS
JUISI OCYIIECTBJIEHUS OBPA3OBATEJBHOIO MPOLECCA 11O
JTUCUMUILJIMHE (MOYJIIO)

Jlns BemeHust oOpa30BATENbHOM AESATEIBHOCTH IO JIAHHOW JAUCIUILIMHE
AkazemMusi pacroyiaraeT MaTepuagbHO-TEXHUYECKOM 0a30ii, oOecreunBaromnien
NpPOBEICHHE BCEX BHUAOB  JabOOpaTOpHOM, MpaKkTUYECKOW UM Hay4HO-
UCCJIEI0BATENHCKONU pabOThl 00YUaIOIIUXCS, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM
PI'ANC, u cOOTBETCTBYIONIEH ACHCTBYIOIIUM CAHUTAPHBIM U MPOTUBOIIOXKAPHBIM
MpaBUJiaM U HOPMaM.

JUist opranu3anu U BeaeHus ydyeOHOro mpouecca AKaaeMus pacrnojaraer
3M1aHueM oOmeld mmiomanaso 5936,2 kB.M, ydyeOHas u yueOHO-mabopaTopHas
wiomanas cocrapiser 1249,6 kB.M. [y muTaHus COTPYIAHMKOB M OOYy4YarOIIMXCS
nMmeeTcs croioBas miomaasio 130,1 kB.M.

AyIuTOpHBIE 3aHATUS TPOBOJATCS B  CHEUUAIBHBIX IOMEIICHUSX,
MPEACTABIAIONIMX COO0M ydeOHble ayauTOpUd JUIsl TPOBEICHUS 3aHSATHI
JICKITMOHHOTO THIIA, 3aHATUM CEMUHAPCKOTO THUIA, KYPCOBOIO MPOEKTHUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX pa0OT), TPYIIOBBIX U WHIWBUAYAJIbHBIX KOHCYJbTAINH,
TEKYILIEr0 KOHTPOJISI U MPOMEKYTOUHOM aTTeCTalluu, a TAaKKE€ B MOMEIICHUSAX JIJIsI
caMOoCTOATEeNbHOM  paboTel. Mmerorcss  momemieHus s XpaHEHUS |
MPOPHIAKTHIECKOTO O00CIyKMBaHUA ydeOHOTO oOopymnoBanus. CrenraiabHbIe
MOMEIICHHS] YKOMIUIEKTOBaHbI CIIECIMATM3UPOBAHHON MEOENbI0 U TEXHHUUYECKUMU
cpelncTBaMu OOyuYeHHUS, CIY>KalllUMU JUIsl TPe/CTaBlIeHns y4eOHON uHbOpMaIuu
OOJBIION ayAUTOPHUH.

Jlns  mpoBeAeHUs 3aHATUNM  JISKIIMOHHOTO THINA UMEIOTCA  HaOOpbI
JIEMOHCTPAlIMOHHOTO ~ O0Opy/IOBaHUST W y4yeOHO-HArJSIAHBIX  TOCOOWUi,
00eCIeunBaOIINEe TEMATHUYECKUE WILTIOCTPAIIMU, COOTBETCTBYIOIINE MPUMEPHBIM
mporpaMmam JUCIUTUINH (MOJIyJiei), pabournM ydeOHBIM MpOTpaMMaM JUCIUILIAH
(Momynen).

[Tomerenust s CaMOCTOSATENBLHOM pPabOThl OOYYAIONMIUXCS OCHAIIEHBI
KOMITBFOTEPHOM TEXHUKOM C BO3MOKHOCTBIO ITOJKIOYEHUS K ceTu «HTEepHET» U
oOecreyeHneM JJOCTyIIa B JJIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEIbHYIO Cpey
OpraHu3alluu.
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9. OCOBEHHOCTH OBYYEHM JIUI C OTPAHUYEHHBIMHU
BO3MOXHOCTAMMU 3/10POBbs

Opranuzanusi 00pa3oBaTENbHOrO Mpoliecca JJisl JIMI C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU  37I0POBbSI  OCYIIECTBJISIETCSI B COOTBETCTBUM C IPHKA30M
Munob6puayku Poccum ot 9 urors 2016 r. Ne 694 «O BHeceHWM M3MEHEHUN B
aJIMUHUCTPATUBHBIE PErJaMEHThl IPEJAOCTABIECHUS TOCYJAAPCTBEHHBIX YCIYr B
yacTH OOECHEeYeHMs] YCJIOBHM JOCTYNMHOCTH TOCYIAapCTBEHHBIX YCIYT ISt
WHBAJIUIIOBY, «MeToauyeckuMu  pEeKOMEHIallUSIMHU o OopraHu3aluu
o0pa3oBaTeNpHOTO Tpollecca JUIsi HMHBAIMJIOB W JIMI[ C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMM ~ 3JI0pOBbS B 00pa30OBaTENIbHBIX OpPraHU3alMsaX BBICHIETO
oOpa3oBaHHs, B TOM WYHCJE OCHAIIEHHOCTH O0pa30BaTEIbHOTO MPOLECCa
MunuctepcTBa 00pazoBanus U Hayku PD ot 08.04.2014 r. No AK-44/058H.

Akazemusi TpeAOCTaB/IA€T WHBAJIMAAM U JULIAM C OrPaHUYECHHBIMH
BO3MOXKHOCTSIMU 37I0pOBbSl (110 HMX 3asBJICHHUIO) BO3MOXKHOCTb OOYYEHMs 110
00pa30BaTeNbHON MPOrpaMMe, YUUTHIBAIOIIEH 0COOEHHOCTH UX ICUXO(PU3UYECKOTO
pa3BUTHS, UHAUBUIYAIbHBIX  BO3MOXKHOCTEM M  NpPU  HEOOXOIUMOCTH,
00ecreynBaoIIe KOPPEKIUI0 HAPYIIEHUN Pa3BUTHSA U COLUMAIBHYIO aJanTallio
yKa3aHHBIX Jull. [[718 WHBaNMAOB M JUI C OrPaHUYEHHBIMU BO3MOKHOCTSIMU
30pOBbsl AKaJeMHusi YCTAHABJIMBAET OCOOBIA TMOPAJOK OCBOCHMS TUCUUILINH
(Momyneit).

[Togbop u pa3paboTka y4eOHBIX MaTepUaOB MJis OOy4YarOIIMXCA C
OTPAHUYEHHBIMH BO3MOKHOCTSMH 3JIOPOBbS IMPOU3ZBOAUTCA C YYETOM HX
WHIUBUTyaJIbHBIX OCOOCHHOCTEH.

[IpenycMoTpeHa BO3MOKHOCTh OOYUYEHUS IO MHAUBUIyAIIbHOMY TpaduKy.




