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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 MAaTEMAaTHYECKUX METO/IOB, a Takke (POpMUPOBaHKE y 00yJaroIIerocs
TpeOyemMoro Ha0opa KOMIIETEHIIMH, COOTBETCTBYIOIIMX €r0 HAIpPaBIICHUIO
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 TBOPUECKOE MBIIIUICHHE;

- YMETh CaMOCTOSITEIBHO HM3ydaTh YYEOHYI0 M HAy4YHYIO JHUTEpaTypy,
coJieprKalllylo MaTeMaTuieckue (pakThl U pe3ysIbTaThl,

- YMETh 4eTKO (pOopMyIHpoBaTh 3a7a4y U HAXOAUTh COOTBETCTBYIONMINN
QITOPUTM U METOJI €€ PEIICHMUS;

- OCBOWTH TEOPETHYECKHE OCHOBBI JUISI  YCIICTHOTO  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.

JucuuminHa «MaTeMaTuueckuil aHauz3y» 0a3upyeTcs Ha TEOPETHUUYECKUX
3HAHUAX, MPAKTUYECKUX YMEHHUSX W HaBBbIKaX, MOJYYCHHBIX O0y4YaeMbIMU MpHU
M3y4YEHUHU WIKOJBHOTO Kypca MareMaTukud. EN npeamecTtByer IUCUUILIMHA
«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,
aHaJIM3UPOBATh PE3yJIbTaThl PACUETOB U 0OOCHOBBIBATH IMOJYUCHHBIC BHIBOIBI.

MareMaTu4eckui aHaiau3 — KOMIUIEKCHOE HAyYHOE HAIPaBJICHUE, UMEIOLIEE
MEXJIUCUUIUIMHAPHBIA XapaKTeP, COJECUCTBYIOLIEE DPA3BUTHUIO IPYTHMX HAyYHBIX
HaIpaBJICHUI W TEM CaMbIM BBITIOJIHSIONIEE UHTETPATUBHYIO (DYHKIIMIO 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 TMPAKTHUECKOU
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.

JucuunnuHa «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 6
OO01mmas Tpy10eMKOCTh B 216 216 216
yacax
AyIuTOpHBIE 3aHATHUS 68 34 16
Jlekuun 34 16 8
[IpakTuueckue 3aHATHS 34 18 3
(cemuHapbI)
CamocrositenpHas pabora 121 155 191
KonTpomis 27 27 9

dopma KOHTPOIIA DK3aMeH 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

YVK-1
YK-2
OIIK-1

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

+
+
+

Tema 2. luddepenumansuoe ucyucIeHue + +

Tema 3. UuTerpanbHOe UCYUCIICHHE + + +

Tewma 4. luddepeHnmanbHbIe ypaBHCHUS

3.2. Coaep:xaHue pa3iesioB TUCHHUIIMHBI (MOAYJIs]) 1 KOHTPOJILHBIE
BOIIPOCHI VIS CAMOCTOSAITEJIbHOM PadoThI (CAMOKOHTPOJIA)
00y4aruxcs

PA3/IEJI 1. IIPEJ[EJIBI.

Tema 1.1. Ilpemen mocaenoBareJbHOCTH. [loHATHE  YMCIOBOM
nocneaoBareabHOCTH. CocoObl 3aAaHus nociiefoBareabHocTell. OrpaHUYEHHBIE U
MOHOTOHHBIE TMOCJeAoBaTeabHOCTU. [loHSATHE apudpMeTHUecKOH NPOrpecCcuu.
CpoiicTBa apudmeTtnueckoil nporpeccuu. IloHsTHE reoMeTpUUECKO MPOTrPECCUu.
CBOICTBAa T€OMETPUYECKON MTPOTPECCHUH.

[Ipenen 4uCIOBON TOCIEAOBATENBLHOCTH. CXOMSAIIMECS U PACXOISIIUECS
MOCJIEIOBATEILHOCTH. bBeCKOHEUHO Masble MNOCAeA0BAaTeIbHOCTU. TeopeMbl O
npenaesiax nociaeAoBaTeIbHOCTEH, CBA3aHHbIE ¢ apU(METUYECKUMH JIEUCTBUSIMU U
HepaBeHCTBaMH. beckoHeuHo Oosnbline mnocnenoBareabHocTu. CylliecTBOBaHUE
npeiesia MOHOTOHHOM MOCIeA0BaTeIbHOCTH. Huco e.

Konmponvnwvie 6onpocul:

1. Yro Ha3wpIBaeTCId YUCIOBOH IMOCIIEN0BATEILHOCTHIO?

Kakas mocie1oBaTeIbHOCTh Ha3bIBAETCS OTPAHUYEHHOM ?

Kakas nocnenoBaTenbHOCTh HA3bIBAETCS BO3PACTAIOLICH?

Kakas nocnenoBaTeabHOCTh HA3bIBAETCSI CTPOTO BO3PACTAIOIICH ?
Kakast mocnenoBareibHOCTh Ha3bIBACTCS yObIBAIOIICH?

Kakast mocnienoBateIbHOCTh Ha3bIBACTCSI CTPOTO yOBIBatOIIEH ?

Kakast yncmoBas 1mociaeqoBaTeIbHOCTh Ha3bIBACTCA apU(METHICCKOM
Mporpeccue?

NOoOUTAWN



8. UTto Ha3bIBaeTCs pa3HOCTHIO apuPMeTHUECKOM nmporpeccuun?

Q. Cdopmynupyiite cBoiicTBa apu(pMeTHUECKON MPOTPECCU.

10. Kakas yucnoBasi OCIEOBAaTEIbHOCTh HA3BIBAETCS T'€OMETPUUYECKOMN
MIpOrpeccuei?

11.  Yro Ha3bIBaeTCs 3HAMEHATEIIEM F€OMETPUIECKON MPOTPECCUU?

12. CdopmynupyiiTe CBOIMCTBa T€OMETPUUECKOM MPOTPECCHH.

13. Cdopmynupyiite onpeaeneHue npeaesna nociae10BaTeIbHOCTH.

14. Kakas mocneaoBaTeIbHOCTh HA3bIBAETCA CXOASIIEHCA?

15. Kakas nmociegoBaTeIbHOCTh Ha3bIBACTCS pacxoasmieics?

16. B dyem cocTrouT HEOOXOAMMOE YCIOBHE CYIIICCTBOBAHUS TIpenesa
MIOCIIeI0BATEIIHLHOCTH?

17.  CKoOJBKO MPEAeoB UMEET CXOISIIAsCS MOCIE0BATeILHOCTD?

18. Kakas mocienoBaTeabHOCTh HA3bIBAETCSI OECKOHEYHO MaJIoii?

19. Cdopmynupyiite TEOpEMY 0 npejene CYMMBI JIBYX
MOCJIEIOBATEILHOCTEH.

20. CdopmynupyiTe TeopeMy O  TPOU3BEJACHUU  OrpPaHUYCHHOMN
MOCJIEIOBATEILHOCTA Ha OECKOHEYHO MaJTyI0 TIOCIIEIOBATEIHLHOCTb.

21. B dyem 3akmrouaeTcss HEOOXOAUMOE W JOCTATOYHOE YCIOBHE TOTO,
YTOOBI YUCIIO OBLIO MPEEIOM MOCIeA0BaTEILHOCTH ?

22. ChopmynmpyiiTe TeopemMy O TpeAeie MPOU3BEIACHUS JABYX
MOCIIEIOBATEILHOCTEM.

23. CodopmynupyiiTe = TeopeMy O  Tpemeie  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.  MO>XHO 71 BBIHOCUTB YHCJIO 32 3HAK Tpeerna’?

29.  Yro Ha3pIBaETCS YUCIOM €?

Tema 1.2. Ilpemea ¢yukumu. HempepbiBHOCTHL ¢QyHkuuu. Ilpenen
¢dbynkuuu B Touke. TeopeMsbl o penenax GyHKIUM, CBSI3aHHbIE C apU(PMETUYECKUMHU
JNEeUCTBUSIMH U HepaBeHcTBaMH. OqHOCTOpOoHHME npeAensl. [Ipenen GpyHkuu npu
x —+oo. beckoHeuHble npezaenbl. beckoHeuHo Maliible M OECKOHEYHO OOJIbIIHE

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

Touke. HempepwiBHOCTH (YHKIIMM Ha MHOXECTBE. TOUYKM paspbiBa M HX
kiaccudukanua.  HempepblBHOCT,  dnmeMeHTapHbIX  GyHKmuid.  OcoOble
(3aMeyaTenbHbIC) TPEIEIIbI.

Koumponvnvie sonpocawi:

1. Chopmynupyiite onpeneneHue npeaena GyHKIUUA 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 npejiesne Npou3BeAeHUs IBYX QyHKIIHM.

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
byHKIIUHN B TOUKE?

Q. Kaxoil npenen Ha3pIBalOT MpaBbIM (UM MPABOCTOPOHHUM) MPEACIOM

(GbyHKIIUU B TOUKE?

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

11. Yro Ha3bpIBaeTCs NpeaeoM GYHKIMH mpu X —> +%0 (X = —0)?

12.  Yto Ha3pIBaeTCs OECKOHEUHBIM MpeiesioM GYyHKITUN?

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

14, Kaxkas QyHKIMS Ha3bIBAE€TCS HEMTPEPHIBHOM B TOUKE?

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

16. CdopmynupyiiTe TeopeMy O HENPEPHIBHOCTH  MPOU3BEACHUS
KOHEYHOTO YHCIIa HEMPEPHIBHBIX (DYHKITHIA.

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

18. Bcskuii 1M MHOTOUWIEH SIBJISIETCSA HETIPEPHIBHON (DYHKITHEH?

19. Jlro6as nu panmoHanbHas GYyHKIUS SBISIETCS] HEPEPHIBHOM?

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. [IponsBognas Gpynkunn. Ouzndeckuii u
r€OMETPUYECKHM CMBICIT POU3BOJHON. BprunciaeHrne npou3BoJHON Ha OCHOBE €€
onpenenenus. HempepsiBHOCTH muddepeHupyemMoit GyHKITUN.

[TpousBoaHast cyMMbl U pazHOCTH GyHKIUH. [Ipon3BoaHASI MPOU3BEICHUS
dbynaknuii. [TponsBoanas wactHoro n8yx pyukmuii. [IponsBoaHas cioxxHON
dbynakuuu. [Ipon3BogHbIE HEKOTOPHIX dTIEMEHTAPHBIX (YHKITHUHA.

Konmponvnwvie sonpocul:

1. Yrto Ha3bIBaeTCS MPOU3BOJHON PYHKIIMU B TOUKE?

2. Kakas gynkuus HazpiBaeTcs nuddepeHuupyemMoil B Touke (WM Ha
WHTEpBaJe)?
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3. B uyem cocrour ¢usnyeckuii (MIM TEOMETPUUECKHUN) CMBICI
MIPOU3BOHOM?

4, B d4em cocroutr HeoOxoaumoe ycioBHe auddepeHIIPYyEeMOCTH
(GbyHKIIUU B TOUKE?

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

6. Chopmynupyiite TeOpeMy O MPOU3BOTHOW CYMMBI (Pa3HOCTH) JIBYX
byHKIHiA.

7. Cdhopmynupyiite TeopeMy O TNPOU3BOAHONW MPOUZBEACHUS JIBYX
byHKIHiA.

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

Q. Chopmynupyiite TeopemMy 0 IPOU3BOIHON YACTHOTO JBYX (PYHKIUH.

10. CdopmynupyiiTe TeOpeMy O TPOU3BOTHON CIOKHON (QYHKIIUU.

11. Yemy paBHa IPOU3BOJAHASI KOHCTAHTHI?

12.  3anummre Gopmyily IpOU3BOAHON CTENEHHON (QYHKIIUU.

13. 3anummre Gopmyny IpOU3BOIHON MOKA3ATENbHON (QYHKIIUU.

14, 3anummre Gopmyny IpOU3BOIHOM JorapuPmMUIecKoil PyHKIUH.

15. 3anummre Gopmyily IpOU3BOIHBIX TPUTOHOMETPUUECKUX (PYHKIUH.
16. 3amummre HopMyiny TPOU3BOAHBIX OOPATHBIX TPUTOHOMETPUUECKUX

(GYHKUIHM.

Tema 2.2. IIpuiioskeHune NpPOM3BOJIHOM K HCCIAEA0BAHUIO (DYHKIIUIA.
Bropas npounsBoaHas. PU3HN4ECKANA CMBICI BTOPOU MPOU3BOJHOM.
HHuTepBaibl MOHOTOHHOCTH. DKCTPEMYMBI (DYHKIIHH.

Beimyknocts  rpaduka ¢dyHkuuu. AcumnTtothl Tpaduka. 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  HeoOXoAMMOE  yCJIOBUE  Bo3pacTaHus (WU

yObIBaHMS) PYHKIMU 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. Kakne Touky Ha3bpIBAIOTCS CTAIMOHAPHBIMH ?

10. Kakwue TOUYKM Ha3bIBAOTCS KPUTUUECKUMU?

11. Kakas Touka Ha3bIBaeTCs TOYKOM MHUHUMyMa (WJIM MaKCUMyMa)
byHkunn?

12.  Yto Ha3bIBaeTCSI MAaKCUMYMOM (WJIM MUHUMYMOM) DyHKITUN?



13.
14.
byHKIIH.
15.
16.
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Kakue 3HaueHus Ha3bIBAIOTCS AIKCTpeMyMaMu GyHKIUK?
ChopmynupyiiTe mpaBuiIo HaXO0XKJACHHUS WHTEPBAJIOB MOHOTOHHOCTH

Chopmynupyiite Teopemy Depma.
CdhopmynupyiiTe 10CTaTOUHOE YCIOBUE CYIIECTBOBAHUS SKCTPEMyMa.

ChopmynmupyiiTe mpaBmiIo HAXOXKACHUSI YIKCTPEMYMOB (DYHKITHH.

Tema 2.3. IlocTtpoenue rpadpukos ¢pynkumid. Hanbomnbiiee 1 HaumeHpLee

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

ROHI’I’ZpOJZbele 60Nnpocosl.

1.

OObsicHUTE, KakoW rpaguk (PYHKIIMU HA3bIBAE€TCSA BBIMYKIIBIM BBEpPX

(W1 BBIITYKJIBIM BHU3).

2.
byHKUMHA?

3.

4.

(GyHKUIHU.
S.

Kakue vHTEpBanabl HA3bIBAIOTCA MHTEPBAJIaMU BBIMYKJIOCTH rpaduxa

Yro Takoe Touka neperuda rpapuka GyHKIuu?
ChopmynupyiiTe JOCTATOYHOE YCIOBHUE BBINYKIOCTH rpaduka

ChopmynupyiiTe MNpaBWIO HAXOXKIECHUS HWHTEPBAJIOB BBITYKIOCTH

rpaduka QyHKIIUH.

6.

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

CdhopmynupyiiTe npaBuiIO HaXOXAECHUA TOYeK meperuda rpaduka
Kakas mnpsimas Ha3plBaeTcsi HAKJIOHHOM acUMNOTOTOW rpaduka
Kakass mpsimasi Ha3bIBaeTCs TOPU3OHTAIBLHOM acCHMIITOTOM Tpaduka
Kakass mnpsimas Ha3bpIBaeTCS BEPTUKAIBHOW acCUMITOTON Tpaduka

OOBsicHUTE, 1O KAKOW cXeMe 0OBIYHO CTPOST rpaduk (PyHKIUH.
ChopmynupyiiTe  OpaBUIO  HAXOXKJICHUS  HAUOOJBIIETO U

HAaMMEHBILIETO 3HAUeHUH PYHKIUU.

Tema 2.4. JIuddepennuan. Omnpenenenune nuddepennuana QyHKIIUU.
['eomerpuyeckuii cmbicn auddepennnana. [Ipunoxkenue nuddepeHnmana K
MPUOIMKEHHBIM BBIUHCIICHUSIM.

Koumponvnvie 6onpocwi:

1.
2.

Urto HazpiBaeTcs nuddeperimanom QyHKium?
3anummre QopMmynbl s auddepeHirania  CyMMbl, Ppa3HOCTH,

MPOU3BEJCHUS U YACTHOIO JBYX TU(DPepeHrpyeMbIX QyHKIIHIMA.

3.
4.

byHkunn?

B 1em coctout nHBapuaHTHOE CBOMCTBO nuddepenninana GyHkuun?
B uyem 3akirouaercs TeoMeTpHYECKUM CcMbIcT auddepeHnana
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PA3JIEJI 3. HHTET'PAJIBHOE HCHUHC/IEHHE

Tema 3.1. Heonpenenennblii mHTerpaj. [leppooOpasnas u HeonpeneaeHHbIN
UHTETpal. Tabnuua IIPOCTEUIINX MHTETPAJIOB. Henocpencreennoe
UHTErpupoBanue. Meron 3ameHbl NEepeMeHHOM. MeToJ HHTETpUpOBAaHUS 10
yacTsaM. «HeOepyiuecs» HHTErpasbl.

Konmponvnuie sonpocui:

Kakas ¢pynkuust Ha3pIBaeTCsi IepBooOpa3HOii?

UYto Ha3bIBaeTCs HEONPEECIEHHBIM HHTErpaioM?

Kakue ¢popmysl cripaBeisIMBEI 1Sl HEOIPEEIEHHOTO UHTErpaia?
[TpuBenute TaOAUIy IPOCTENILINX UHTErPATIOB.

B yem cocTout MeTo 1 3aMeHbl NEPEMEHHOM ?

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 CBOICTBA ONPEIEICHHBIX
UHTErPaJIoB.
Teopema o cpennem. OnpeneseHHbIM HHTETPAIT C IEPEMEHHBIM BEPXHUM
npenenom. Gopmyna Hetotona — JleiiOHua.
MeToz 3aMeHbl IEPEMEHHON UHTErpUpOBaHUs (METO/ OJACTaHOBKH). MeTon
WHTEIPUPOBAHUSA 110 YACTSAM.

KoumponbHule 6onpocuwi:

1. Uto Ha3bIBAETCS KPUBOJMUHEMHON Tpanenuei?

2.  Kakas cymma HaspIBaeTCs MHTErpaibHOH 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 ONPEAEICHHOIO HHTErpaa.

6. ChopmynupyiiTe TeOpeMy O CpeaHEM.

7. Kakas ¢yHKIusS Ha3bpIBa€TCSd MHTETPAIOM C TEPEMEHHBIM BEPXHHM
npeaenom?

8. 3anummre Gopmyny Herorona-Jleitbuuiia.

Q. 3anummre (GopMyny 3aMEHBl [EPEMEHHOM B  OMpPEAeIEHHOM
UHTETrpale.

10. 3amummTe hopMyITy HHTETPUPOBAHUS IO YACTSIM.

Tema 3.3. IlpujioskeHus onpeaeeHHOr0 HHTErpaJa.
Brruucnenue momazeit mnockux Guryp. Beraucienue JymHBL IyTH TI0CKOM

KpUBOM. BeruncieHue o0beMOB Te BpallieHusI.
Koumponvuwie 6onpocwi:

1.  3anummure QopMyiny MJis BBIYMCICHHS IJIOIIAAM KPUBOJIMHEHHON
Tpaneuuu (Wiv miIoCcKo Gurypst).
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2.  3anumure GopMyIy sl BBIYUCICHUS JTMHBI JIOCKOW KPUBOM.
3.  3anumure Gopmyiy A BHIYUCICHUS 00beMa Tesla BpalleHUs.

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 Ha3biBaeTcs auddepeHuaibHbIM?

2. Yto Ha3bIBaeTCs NOPSAKOM U (HepeHIINATIBHOTO YPaBHEHUS?

3. Kakoil Bug umeer nuddepeHnmraibHOe ypaBHEHHE MEPBOrO MOPSIKa,
pPa3peIEHHOE OTHOCUTEIBHO MPOU3BOIHOM?

4, Yro Ha3bIBAIOT perieHneM qudGepeHunanbHOro ypaBHEHMS ?

3) Yrto Ha3bIBAIOT OOUIMM pemeHneM qudGepeHnnanbHOr0 ypaBHEHHS ?

6. YTo Ha3BIBAIOT OCOOBIM pelieHreM T HepeHIUaNbHOTO YpaBHEHUA?

7 Cdopmynupyiite onpeaenenue 3anayu Komm.

8 YT0 HA3BIBAIOT HAYAIBHBIM YCIIOBHEM?

Tema 4.2. MeTtoasl pemeHusi HeEKOTOPbIX AU depeHHaATbHBIX
YPABHEHHMH NEPBOro MOPSAKA. YPAaBHECHUE C PaA3ICISIOLIMMUCS ITEPEMEHHBIMMU.
OnHopoaHoe ypaBHeHUE. JIMHEHOE ypaBHEHHE.

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 OJTHOPOTHOM?

4, Kaxoe nuddepenimanibHoe ypaBHEHIE HA3bIBAETCS OJTHOPOTHBIM?

S. Kak pemuth ogHOpOgHOE YpaBHEHUE?

6. Kakoe muddepennnansHoe ypaBHEHUE HA3bIBACTCS JIMHEHHBIM
nudepeHnnanbHbBIM YPaBHEHUEM TIEPBOTO MOPsiaKa?

7. Kak pemaercs nuHeitHoe auddepeHmanbHoe ypaBHEHHE TEPBOTO
nopsiaka?

Tema 4.3. Jluneiinsie auddepeHUUANIbHbIE YPAaBHEHHS BTOPOIro
nopsaka. 3anaya Ko quis iuHeitHoro qudgepeHImanbHoro ypaBHEHUST BTOPOTO
nopsiaka. Haxoxxaenue oOmiero pemeHus JUHEHMHOro OAHOPOJHOTO YpaBHEHUS.
YacTHOE pelmeHue JMHEHHOTO0  HEOJHOPOAHOTO YpPaBHEHHMS B Cllydae
KBa3WMHOI'OUYJIEHOB.

Konmponvnuie sonpocwi:
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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. YTo Ha3bIBAETCA XapaKTEPUCTUUECKUM YPaBHEHUEM?

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
npemyiaraetcss ABe (OpMBL:  JIeKIUs-Oecena U KOHCYJbTallMOHHasi pabora
Mperno/iaBaTe’is. Bri6op UHTEPAKTUBHOMN dbopmbI MPEI0CTaBIISACTCS
HEINOCPEICTBEHHO MPEINO01aBaTeNIo.

Jlexus-Oecea mpenonaraeT HeMOCPEACTBEHHBI KOHTAKT MPENOIaBaTelNs C
aymutopueil. HeocrmopumbIM — TPEHMYIIECTBOM  JIEKIIUU-OEcenbl  SIBISIETCS
BO3MOXXHOCTh PaCIIMPUTh KPYT MHEHUHN CTOPOH, IPUBJICYb KOJUIEKTUBHBIC 3HAHUS
U OTIBIT, YTO UMEET OOJIBIIIOE 3HAYCHHE B aKTUBU3AIMH MBIITUICHHS 00y4YarOIIUXCS.
Bomnpockl nmpenoiaBaTenb MOXKET aJlpecoBaTh Kak BCEl ayAUTOPUH, TaK U KOMY-
TO KOHKpeTHO. OHM MOTYT OBITh KaK HpPOCTbIE, CIIOCOOHBIE COCPEIOTOYMTH
BHUMAaHUE Ha OTJEJbHBIX BAXKHEHIIUX 3JIEMEHTaX TEMbI, TaK U MPOOJIEMHBIE.
OOyuaromuecs, TMNPOAYMbIBass OTBET Ha 3aJaHHBIA BOIMPOC, TOJYyYarOT
BO3MOYKHOCTBH CAMOCTOATEIFHO IPUITH K TEM BBIBOJIaM U 0000IIEHUSIM, KOTOpPbIE
npenojaBateilb JOMKEH ObLI COOOIIUTh UM B KaueCTBE HOBBIX 3HAHUM, THUOO
MOHSTH TUIYOMHY M BaXXHOCTh 00CYXJAaeMOH MPOOJIEMBI, YTO MOBBINIAET UHTEPEC
U CTETNeHb BOCIIPUATHS MaTepHaa.

Koncynbranimonnast pabota mpernojaBareisi MpearnojaraeT JBa BUAa
KOHCYJIBTAIIMI: TPYIIOBbIE U WHAMBUIAyalbHbIe. Ha TpynmoBoil KOHCYJIbTaIMU
IpernoiaBaTelb Ha3bIBACT TEMY MPECTOSIIETO CEMUHAPCKOTO 3aHATHSI, BOTIPOCHI
U TIOPSIZIOK UX OOCYXKICHHS; TaeT KPAaTKU 0030p UICTOYHUKOB U PACKPHIBAET UX
3HaYeHWe i Haubolee TMOJIHOTO PAaCCMOTPEHHS COOTBETCTBYIOIINX
Teoperndeckux mnpoosem. [Ipu sTom oH oOpamaer BHMMaHHE Ha HauboJee
CJIOKHBIE BOIPOCHI, HA KOTOPBIE HYKHO 00paTUTh O0Jiee MpUCTaIbHOE BHUMaHHE
npu pa3dbope TeMmbl, JAaeT COBEThl O MyTAX HMX MPEOJOJEHHUS; PEKOMEHAYET
HauOosee 1enecooOpa3Hble CIOCOOBl OpraHU3alUd CaMOCTOSTENIbHOW pabOTHI.
[IpoBeneHne MHAUBUAYATBHBIX KOHCYIbTAIIMN MPOBOAUTCS MPENOaBaTelieM B
CIennalbHO OTBEJCHHOE BpeMsA. B 3TOM ciyuae K HeMy 3a MOMOIIBIO MOTYT
00paTUTBCA KaK T€, KTO UCTBITHIBACT TPYAHOCTH B U3YUCHUH TAHHON TEMBI, TaK
U oOyyarouuecs, KOTopble X0Teau Obl 0oJiee ry0OKO pa3zodpaThCs B BOMPOCAX
CEeMUHapa.
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WNuTtepakTuBHOE 00y4YeHHE MO AUCLMIUIMHE MPEANOoJaraer: peryisipHoe
OOHOBJICHUE U UCIIOJIb30BAHUE DJIEKTPOHHBIX Y4€OHO-METOIMYECKUX MATEPUaIIOB;
WCITOJIb30BAHUE COBPEMEHHBIX MYJIbTUMEININHBIX CPEICTB 00YUEHUS; TIPOBEICHUE
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 MPEHUAX U T.I.

C uenpl0 KaueCTBEHHOM MOJATOTOBKH OOYYaIOIIUXCS MO 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 O0ydJarouuMcsi (B TOM YUCJIE U CTECHUTEIbHBIM) BO3MOKHOCTb
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
cieayromme ee acnektel. HykHO yOemuTbes, 4To oOywarommuecsi 001aaaroT
3HAHMSMU U YMCHHSIMH, HEOOXOMMMBIMU JIJISI BBITIOJTHEHUS TPYIIIIOBOTO 3aJaHUsI.
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 3amnajie, B MOCIeHUE TOIbI CTajla IPUMEHSATHCS U
B Hamed cucreme oOpa3oBanusa. Meton auckyccuu (yd4eOHOW JTUCKYCCHH)
MPECTABIIIET COOOM «BBIMICANIYIO U3 OeperoB» IBPUCTHUECKYIO Oeceny. CMbICI
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, AKTUBU3UPYET MBIIUICHHE, a B YYEOHOW JHUCKYCCHH K TOMY e
oOecrieuynBaeT CO3HATEIHHOE YCBOCHHE YYEOHOro Marepuansa Kak TPOIyKTa
MBICTTUTEIBHOM €ro MpopadboTKH.
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Meron AHMCKYyCCHM UCHOJIb3yeTCsl B TPYIIOBBIX (GopMax 3aHATUH: Ha
CEMUHapax-IUCKYCCUSAX, COOECEOBAaHUAX MO OOCYKJIEHUIO UTOTOB BBITIOJIHEHHUS
3aIaHUI HA TPAKTHUUYECKUX U J1aOOPATOPHBIX 3aHSATUAX, KOrja OOy4arolumcs
HY>KHO BBICKa3bIBaThcsl. Ha JieKIuu qUCKyccus B TOJTHOM CMBICIIE PA3BEPHYTHCS HE
MOXET, HO JJUCKYCCHUOHHBIN BOMPOC, BBI3BABIINNA CPa3y HECKOJIBKO Pa3HbIX OTBETOB
U3 ayIUTOPUHU, HE PUBEJS K BBIOOPY OKOHUYATEIBHOT0, HAan0oJiee MPaBUILHOTO U3
HUX, CO3JaeT aTMoc(hepy KOJUIEKTUBHOIO Pa3MBIIUICHUS U TOTOBHOCTU CIyHIaTh
Mperno/iaBaresis, OTBEYAIONIET0 Ha 3TOT AUCKYCCUOHHBINA BOIIPOC.

Jluckyccuss  Ha  CEMHHApCKOM  (TMPAaKTUYECKOM) — 3aHSTHM  TpedyeT
NPOAYMAaHHOCTH M OCHOBATEIbHOW TNpEABApPUTEIBHON MOATOTOBKH O0Yy4aeMBbIX.
Hy>xHbI HE TONBKO XOporre 3HaHus (0e3 HUX TUCKyccHs OeCrpeIMeTHA), HO TaKkKe
HaJIM4ue y 0Oy4aroluXcsli yMEHUSI BBIPAKaTh CBOW MBICIH, YETKO (hOPMYIUpPOBATH
BOIIPOCHI, MPUBOAUTH APTYMEHTHI U T. J. YUYeOHBbIE JTUCKYCCHU OOOTramaroT
MPEICTaBICHUST 00YUAIONIUXCS TI0 TEME, YIIOPSIIOUYMBAIOT U 3aKPETUISIOT 3HAHUS.
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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 3HAUUTEIBHYIO YaCTh TEOPETUYECKOTO MaTepuana; opopmieHue
OTYETOB MO MHJWBUAYAJbHBIM 3aJIaHHSIM 10 OTJEIbHBIM pa3AesiaM JUCHUILINHBI U
MOJTOTOBKY HUX K 3aIlIUTE; MOJATOTOBKY K KOHTPOJIbHBIM paboTam; peepaTuBHYIO
paboTy C peKOMEH/I0BaHHBIMU UCTOUYHUKAMHU.

[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(popMaus 1Mo JUCUUIUIMHE 3allOMUHAIACh HAI0JT0, HEJIECO00pa3HO U3ydaTh €€
IIOATAIlHO, B MPEMJIaraéMoM IOCIEA0BATEIbHOCTH, IOCKOJBKY ITOCIEAYIOIUN
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
U3y4aeT NpPUMEPBl M3 JIEKUWA W COOTBETCTBYIOUIETO pasfena JUCHUILIAHBL.
CamocrosiTenbHas padoTa MPHU BBHINOIHEHUM WHIMBHAYalIbHBIX 3aJaHUN TpeOyer
W3YYEHHS] W WCIOJb30BAaHUS CIPABOYHBIX MAaTEpHaloOB. 3aJIOrOM ycIexa 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 rpaduka pyaxumu f(X) mpu x — too, e lim (f(x) —kx—5)=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 um lirylof(x):w.

x—>c—0

Bropasi mpousBoanasi. Eciu ¢yukius Y = f(X) auddepenmupyema Ha
unTepBaie (a; b), To KaKAOMYy x € (a;b) CTaBUTCS B COOTBETCTBHE f'(x), T. €. Ha
(@, b) ompenenmena wHoBas Qynkmua g(x)=f'(x). Ecmu dyaxkmms g(x)
nuddepennupyema B TOUKe x, € (a;b), TO IPOU3BOIHAS g'(x,) HA3BIBAETCS 6MOPOLL
npou3600HoU (WIH npouszso0Hol 8mopoco nopsioka) ot pyHkiuu f(X) B Touke x, u
obo3HavaeTcs f"(x,) WIH % (uutaeTcs «13 aBa 3¢ 10 13 UKC KBajapaty). Eciau

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

Fx0) = (1)) -

Boinykiocts  rpaguka. [papux  nuddepenmupyemoit  byHKIMH
f(x), xe(a;b), HaA3BIBACTCSA 6bINYKILIM 66epX Ha uHTepBaye (@; b), ecmu
npousBoaHas  f'(x) cTporo yObIBaeT Ha 3TOM uHTepBaie. ['padux
nuddepeHipyeMoit GyHKIIMN Ha3bIBACTCS GbINYKIbIM 6HU3 Ha WHTepBaje (4; b),
ecnu f'(x) CTPOro BO3pacTaeT Ha ’TOM UHTepBasie. MIHTepBabl, Ha KOTOPBIX rpaduk
(GyHKUIMU BBIMYKJIBIA BBEPX WM BHU3, HA3BIBAIOTCS UHMEPBAIAMU BbINYKIOCU
rpaduka QyHKIHH.

Nuddepennman pynxuuu. Eciiu pynkuus f(X) umeet npou3BoaHy0 f'(x,)
, TO TIpOoU3BeACHNE f'(x,)Ax Ha3bIBaeTCS Ougpgepenyuanom gynxyuu f(X) B Touxe
x, ¥ 0003Ha"aeTcs df(x,).

AuddepeHunaibHbIM YyPaBHEHHEM Ha3bIBAIOT YPABHEHUE, COACpIKAILEe
HEU3BECTHYIO QYHKIIMIO X apryMeHTa t € R, e€ mpOou3BOIHbIE U ApTYMEHT:
F(t, x,x', x", ...,x(”)) =0.

3agaya Komm. 3amaua HaxoxneHus pemieHus auddepeHIrnaIbHOTOo
ypaBHeHuss x' = f(x,t), yIOBICTBOPSAIONICIO HadalbHOMY ycioBuio (3.4),
Ha3bIBaeTcs 3adaueti Kowu.

HNurepBajibl MOHOTOHHOCTH. VIHTEpBasbI, HA KOTOPHIX (PYHKITHS yObIBAET
WJIM BO3PACTAET, HA3bIBAIOTCS UHMEPBALAMU MOHOMOHHOCIU ITON (QYHKITUH.

HuTepBan. MHOXKECTBO BCEX AEUCTBUTEIBHBIX YHCEN X, TAKUX, 4TO A < X <
b, Ha3BIBACTCS OMKPLIMBIM NPOMENCYMKOM WA UHMEPB8ALIOM C HAYAIIOM B TOUKE d
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¥ KOHIIOM B Touke b 1 0603nauaercs (a; b). Jnunoti unmepeéana (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  mocJenoBareJbHOCTH.  [locienoBarenbHOCTH {a,}

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

an+1 2 an '

Ecan xe a,.,>a TO IOCICHAOBATCIBHOCTL  HA3BIBACTCA  Cnipoco

n+l no

go3pacmaroujeu.
[Toce10BaTENBHOCTD {a, ] HA3BIBAETCA YObl6aIOUsell, ECIM IS JH000T0 n € N
BBITIOJTHSIETCS. HEPABEHCTBO

a,,<a,.

n+l

Ecnu ke a,,, <a,, TO IOCIEIOBATEIBLHOCTh HA3bIBAETCS CHIPO2O YObIBAIOWELI.

HOCHGI[OB&TGHBHOCTH CTporo Y6BIBaI-OHII/I€, Y6I>IBaIOHII/I€, CTporo
BO3PaCTAarOmC 1 BO3pPACTAIOMNC HA3BIBAXOT MOHOMOHKHbBIMU.

Monoronnble ¢ynxkuun. YwuciaoBas ¢yakius f HaspBaeTcs cmpoeo
so3pacmaiowyetl, €CAM Ui JHOObIX X, U X, U3 00JacTh onpenenenus f Takux, 4ro
X, < X,, BBIIIOJIHAETCS HepaBeHCTBO f(x,) < f(x,). Uncnosas ¢yukuus f Ha3piBaeTcs
cmpoeo yovlearoujeli, eCau IS T00BIX X, U X, U3 objactu omnpedeneHus f Takux,
YTO X, < X,, BBIIIOJHAETCS HEPABEHCTBO f (X)) > f(X,).

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

HauanbHoe ycaoBue. OOBIYHO IS BBIICIICHHUS ¢IMHCTBEHHOTO PEIISHUS HX
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

j F(x)dx.
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HenpepbiBHOCTL  pyHkumu. ODynkuus  f(x), xe(a;b), HaA3BIBACTCS
HenpepwleHoll B TOUKE x, € (a;b), ecim ipeaen Gynknuu f(X) B TOUke x, CymecTByeT
Y paBEH 3HAYEHUIO (PYHKIIMU B ITOU TOYKE:

lim f(x) = £ (x,).
CoracHo JaHHOMY OIPEIEICHUIO HEeMPepbIBHOCTL (yHKIMHU f(X) B TOUKE x,

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

2) y ¢dyakuuu f momkeH cyiiecTBOBaTh MpEel B TOUKE X, ;
3) npenen ¢pyakiuu f B TOUke x, COBIAIACT 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
nuiryT C = AU B (U- 3HaK 00beTUHEHHS).

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). [Ipu srom umcio M (4ucio m) Ha3bIBACTCA GepXHel
epaHuyell (HUdjcHell epanuyeti) YucioBOro MHOKeCTBa A.

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

OrpaHuYeHHOCTh TOCJIEA0BATeIbHOCTH. [locieoBaTeNnbHOCTh  {a, |

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

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

a

n

Orpannuyennble ¢Qynknun. Oynknws f ¢ oOnmacteio ompexaenenus A
Ha3bIBAETCS 02PAHUYEeHHOU, €CH cyuiecTByeT uncio M > 0 takoe, 4yTo 175 THOOBIX
X U3 MHOXKECTBA A BBITIOJIHSIETCS HEPABEHCTBO
[F () <M.

OxpecTHOCTh TOYKH ¢ - JIIOOOM HHTEpBa (a; b), colepkamm ¢, a &-
okpecmHocmolo  (YUTAETCs  “SICUIOH-OKPECTHOCTh ) TOYKM ¢ - HHTEpPBAI
(c—g; C+{;‘), rae ¢>0.

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

tm 3 £(c,)Ax,

n—oo “
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CYIIECTBYET W HE 3aBUCHUT OT BBIOOpa Touek c,, To ¢yHkuus f(X) Ha3pBaeTcs

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

jlf(x)dx .

Otpe3ok. MHOXECTBO BCEX ACHCTBUTEIBHBIX YHUCEN X, YIOBIECTBOPSIOIINX
JBOMHOMY HEPaBEHCTBY a<X<b, Ha3bIBACTCS 3AMKHYMbIM NPOMEICYMKOM WIH
ompe3KoM ¢ Ha4aJoM B TOYKE a U KOHIIOM B TOYke b 1 0603Hauaercs |a;b|. Juunou

ompeska |a;b| HazoBeM umcIo paBHoe b —a .

IlepBoodpa3znan ¢ynknun. DPyuxius F(X) Has3pBaeTCS nepsoobpasHoil
@yukyuer (WA TPOCTO nepsoodpasnol) s ¢Gyakuuun  f(X) Ha HexoTopom
MPOMEXKYTKE, €Clu F'(x) = f(x) IS JIFOOOTO X U3 3TOTO MPOMEKYTKA.

Ilepeceyenue MHOxKEeCTB. MHOKECTBO C, COCTOSAIIEE U3 BCEX TEX U TOIBKO
TE€X AJIEMEHTOB, KOTOPhIC MPUHAMJIEKAT KaXKJIOMY W3 JTaHHBIX 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 NEepUOOUYECKOl, €CIIN CYLIECTBYET Uncio | =0 Takoe, 4To JUIs JTHOBIX X
u x+| u3 MHOXecTBa A BBITIOJIHIETCS PABEHCTBO

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

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

IMocienoBaTeIbHOCTH. DecCKOHeUHOU YUCIO80U NOCIe008AMENbHOCMBIO
Ha3bIBacTCs urcioBas QyHKIs f, onmpenesaeHHass Ha MHOYKECTBE BCEX HATYPaIbHbIX
gucen N. 3HaueHus takod (QpyHKumum obGo3HavawT a, (Wou b,,c,, ...). Yucio n

Ha3bIBAXOT HOMCPOM YJICHA «a,, . HOCJ’ICI[OB&TGJ'IBHOCTB 0003HAYaIOT

a,;a,;a5;5...5a,;... WA {an}, WIN a,,ne N .

Ilpenen mociaenoBaTenbHOCTH. Yucio a  Ha3blBaeTCs  npedenom
nocneooéamenvHoCcmu {a, }, €CIM JAJIs KaXKI0TO 3aJaHHOTO YUCTIA & >0 CYyIIECTBYET

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

B sToM ciydae iyt
Im =a wm {an}—>a IIpU 1 —> o0

n—»0

u ToBOPAT: «IlOCNENOBATENBHOCTL {a,} HWMEET NPENENIoM YUCIO @» WIH
«IToceIoBaTENBHOCTD {a, | CXOAMTCA K YUCITY @».
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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
II0CJIEI0BATEILHOCTU  JIOMYCTUMBIX 3HAUEHWs apryMeHra {x,}, neN, x, #a,

cxopsawmencss Kk a (T. €. limx, =a), NOCIEAOBATEIBHOCTb COOTBETCTBYIOIIHUX

n—»o0

3HauYeHUU QyHKIUHU f(x,), ne N, CXOIUTCA K unucay B. B aTom citydae nuiryT
lim 7(x)=B.

Ipoussoanasi. Ilycte 3amana ¢ynkuus f(X), xe(a;b), u myctb x, —
HEKOTOpas Touka uHTepBaia (a; b ). [Ipexen
A CO N ACYY
X X=X,
Ha3bIBaeTCs npoussoonou pyukuuu f(X) B Touke x, 1 o0o3HavaeTcs f'(x,). Takum
o0pasom, 1Mo OnpeacICHUIO
£1(x,) = im S = fx)

X—>Xo x —_ x()

IIpsiMbIM (ZeKapTOBBLIM) NMPOU3BEACHUEM MHOXECTB 4 W B Ha3bIBaeTcs
MHOKECTBO, JIEMEHTAMHU KOTOPOTO SIBJISIOTCS BCE YHOPSAIOYeHHBbIE Naphl (X; Y), B
KOTOPBIX MEPBbIM KOMIIOHEHTOM SIBJISIETCS DJIEMEHT U3 A, BTOPHIM KOMIIOHEHTOM —
aneMeHT u3 B. [Ipsimoe npousBeacHre MHOXECTB A 1 B o0o3Havaetrcs A x B (x —
3HAK TPSIMOTO TIPOU3BEICHHS).

Pa3HocTh MHOKeCcTB. MHOXKECTBO C, KOTOPOE COCTOUT M3 BCEX DJIEMECHTOB
MHOXeCTBa A, HE TNPHHAIICKAMMUX MHOXKECTBY B, HA3bIBAIOT pPA3HOCMbIO
MHodcecme A v B v 0003HauaroT A\B

Pemienuem nudpepeHnaIbLHOIO ypaBHeHUsl HA3bIBAIOT (QYHKIHUIO X =
@(t),t € (a; b), ecnmu ona umeeT npousBoanyio @' (t) Ha uuTepBaie (a;b) u eciu
st moooro t € (a;b) cpaBeaBo paBeHCTBO

@'(1) = f(t, (D).
T. e., mpu MOJCTaHOBKE B YpaBHEHUE, 0OpaIaeT ero B TOKIAECTRO.
Oynkiusa x = @(t, C), KoTopasi Ipu KaxaoM GpukcupoBaHHOM 3HaueHuU C

KaKk (yHKIMs oT U sBisercsa pemieHueM ypaBHeHuUs (3.3), Ha3bIBaeTcs oOwjum
pewenuem 3Toro AudPepeHIuaILHOro ypaBHECHHUS.

®ynknus. Ilycte 3amanpl MHOXkectBa A u B. UYepes x 0003HaUUM
MPOM3BOJIBLHBIA 2JIEMEHT MHOXECTBa A, a 4epe3 )y - NPOU3BOJIBHBIA 3JIEMEHT
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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(x).

Oynkiusa f ¢ obmacteio ompeneneHruss A Ha3bIBACTCA HeuemHol, €CIIA IS
JOOBIX X M — X U3 MHOECTBA A BBIMOJHAETCS paBEHCTBO f (—x) =—f (X).

YacTHoe pemienne qudpdepenuuaibHoro ypasuenus. Kaxnoe pemieHue
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 obsactu onpeneneHus pyukun f(X) Ha3pIBaeTCsS moukoi

MUHUMYMA (MaKcumyma) 3Tol (PyHKITUH, €CIIU CYIIECTBYET TaKasi 0-OKPECTHOCTh
TOYKH X, , YTO JIJISI BCEX X U3 ITOU O-OKPECTHOCTH BBIMOIHSICTCS HEPABEHCTBO

f) 2 f(x) (f(x)<f(x,)).

TO‘{KI/I MaKCHMYMa nu MI/IHI/IMYMa (bYHKHI/II/I HAa3bIBAXOTCA mouxkamu
axcmpemyma TaHHOU (DYHKITMH, a 3HAaYeHUST (PYHKIIUU B 3THX TOYKAX Ha3bIBAIOTCS
COOTBCTCTBCHHO MAKCUMYMOM 1 MUHUMYMOM cj)yHKL;uu WU 9KCmpemymamu

@dyHKryuu.

JIACTHYHOCTHIO (YHKHUM £ (y) Ha3bIBAIOT TMpEaesl OTHOUICHUS

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

) y . [Ay x x. AN x
E,() =l 2= f = fim | 2= S g B2
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 ce0d MOPSAOK, IMEPUOJAUYHOCTh, CHCTEMY OIICHOK U (OpMBbI
MPOBEICHUS TEKYIIET0 KOHTPOJI YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTaluu
oOydJarommxcs.

HopmartuBHo-mMeToaMuECKOE oOecrieueHue TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXKYTOYHOMN aTTECTAllUU OO0YUYaIOIIUXCSl OCYIECTBIISIETCS B
COOTBETCTBHM C TIOJIOKEHHMEM OO0 OCYIIECTBICHUU TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUYHOM aTTECTAIMKU O0YyYaIOIINXCS.

OCHOBHBIMM 33Ja4aMHU TEKYIIETO KOHTPOJS YCIEBAEMOCTH SIBIIAECTCS
CUCTEMATUYECKUA  MOHUTOPUHT  3a  (OPMUPOBAHMEM  KOMIICTCHIIUMH,
npeaycMorpeHHbix ®@I'OC BO wu OOII, mnoBblllIecHWE KadyecTBa 3HAHUU
oOy4Jaronmxcs, TpUOoOpPEeTEeHNE U Pa3BUTHE HABBIKOB CaMOCTOSITENIBHONW pabOThI,
MOBBIIIIEHUE aKaJEMUYECKON aKTUBHOCTH O0yYarOIIUXCS.

Kpurepuu ouenku od0yyaromuxcs

Texkymas arrecTanus (TEKyIIU KOHTPOJIb) YPOBHSI YCBOCHUS COAEPKaHUS
JUCIUTUIMHBL BO3MOXKHO TPOBOJIUTH B XOJI€ BCEX BHJOB YYEOHBIX 3aHSATUN
METO/JIaMH YCTHOTO M MHUCBMEHHOTO orpoca (paboT), B Mpolecce BBICTYIJICHUMN
oOydJarommMxcss Ha TMPAKTHUUYECKUX 3aHATUAX, 3allUThl pedeparoB, a Takxke
MOCPEACTBOM TECTUPOBAHMSI.

KadyecTBO mNHCBMEHHBIX pabOT OILEHUBAETCS MCXOJsi W3 TOTO, YTO
oOyyaroruecs:

- BbIOpaTu M  HUCHOOJNB30BaIM  QopMy MU CTWIb  M3JIOXKEHUS,
COOTBETCTBYIOIIHE LEISIM U COAECPKAHUIO TUCIIUIUINHBIL,

-  TPUMEHWIH CBS3aHHYIO C TeMOW HHGOPMAIIMIO, UCIIONB3Ys MPU STOM
MOHSATUMHBIA anmapar CrelyaincTa B JaHHOW 00J1acTH;

- TNPEACTAaBWIM CTPYKTYPUPOBAHHBIA M TPAMOTHO HANHUCAHHBINA TEKCT,
MMEKIINUN CBA3HOE COJIEPKAHUE.

TectoBele MaTepuadbl OIEHHBAIOTCA IO MPOLIEHTHOMY COOTHOIICHUIO
MpaBUILHBIX BapraHTOB. KoanuecTBO MpaBUIBLHBIX OTBETOB B Iipeaenax oT 90 mo
100 % - «oTnuuHOY; B ipeaenax oT 75 no 89 % - «xopoiioy»; B mpeaenax oT 50 1o
74 % - «ynoBieTBOpUTENBbHO»; MeHee 50 % - «HEeYIOBICTBOPUTEIHHO.

Cnaua 3a4yera NMpOMCXOJIUT B YCTHOU Gopme mo Ouneram. B xoze 3auera
CTYJICHT JOJDKEH MPOJEMOHCTPUPOBATh 3HAHMS U YMEHUS M0 MPEIMETy yueOHOTO
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Kypca. KauecTBO OTBETOB CTYJEHTOB U BBINOJHEHHUE 3aJaHUN OLICHUBAETCS:
«3a4TEHO», «3aUTEHO C OLIEHKOI» U/WUJIN «HE 3aU4T€HO», «HE 3aYTEHO C OI[EHKON.

«32YTEHO0», «3AYTEHO C OLEHKOI»:

- TIOJIHBIE, OCO3HAHHBIE 3HAHMS B PaMKax Kypca JIEKIIUI U JTOMOJIHUTEIbHON
JUTEPATYPBL, JOTUYHOE U TPAMOTHOE U3JI0KEHUE MaTepraa.

«HE 324YTEHO0» «He 32YTEeHO C OLEHKOI:

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

Cnava 3x3aMeHa MPOUCXOJUT B yCTHOU popMe 1o OuieTam.

KauecTBO OTBETOB Ha PK3aMEHE OLICHUBAIOTCA HA «OTIUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIBHO» U «HEYAOBIECTBOPUTEIHHOY.

OueHka «OTJIMYHO)» BBICTABIIAECTCA 00YYaIOIIEMYCS, €CIIH:

- JTaHbI UCYEPIIBIBAIOIINE U 0OOCHOBAHHBIE OTBETHI HA BCE MOCTABIICHHBIE
BOIIPOCHI, IPABUJIBHO PEILICHBI IPAKTUYECKUE 3a]1a4H;

- OTBETHI ObUIM YETKUMU U KPATKMMH, OCHOBHBIE MBICIIM HU3JIarajiuCh B
CTPOTOH JIOTUYECKOM TOCIEN0OBATENBHOCTH;

- oOyyarolmuiics  NPOAEMOHCTPUPOBAl ~ YMEHHE  CAMOCTOSATEIBHO
aHaNM3UpOBaTh (PAaKThl, COOBITUS, SIBJICHUS, MPOLECCHl B WX B3aUMOCBA3U H
JTMATIEKTUYECKOM PA3BUTHUH.

OueHka «X0pouo» BbICTABIISAECTCA 00yUaIOIEMYCS, €CIIN:

- JaHbl TIOJHBIE, JOCTATOYHO OOOCHOBAHHBIE OTBETHl HA IIOCTABJICHHBIE
BOIIPOCHI, IPABUJIBHO PELIECHBI IPAKTUYECKUE 3aJaHUS;

- B OTBETAaxX HE BCErJa BBIIEIAIOCH INIABHOE, NPHU PEIICHUH MPAKTUYECKHUX
3aJ1a4y HE BCEr/la NCIIOJIb30BAIMCH PALIMOHAIBHBIE METOAUKN PACUETOB;

- OTBETHI B OCHOBHOM OBUIM KPATKHUMH, HO HE BCET/1a YETKUMH.

OueHka «y/10BJI€TBOPUTEIbHO)» BHICTABIISIECTCS 00YYaIOIIEMYCS, ECIIH:

- JaHbl B OCHOBHOM IPaBHWJIbHBIE OTBETHI Ha BCE MOCTABJIEHHBIE BOIPOCHI, HO
0e3 NOJKHOW TIIyOMHBI M OOOCHOBaHMS, NMPU PEUICHUM MPAaKTUYECKUX 3a]ad
CTYJEHT HCIIOIb30BaJl NPEXKHUM ONBIT W HE NPHUMEHST HOBBIE METOIUKH
BBIIIOJIHEHHS PAcY€TOB, OJHAKO HA YTOYHSIOIIKME BOMNPOCH JaHbl B LEJIOM
IIpaBUJIbHBIE OTBETHI;

- IpY OTBETaX HE BBIJEISIIOCH TJIABHOE;

- OTBETHI OBLJIM MHOTOCIIOBHBIMHU, HEUETKUMHU U 0€3 JOHKHOU JIOTUYECKOH
MOCJIEI0OBATEIBHOCTH;

-Ha OTHENbHbIE JIOTOJHUTEIbHBIE BOMPOCHI HE JaHbl MOJIOKUTEIIbHbIE
OTBETBHI.

OuneHka «Hey10BJIeTBOPUTEIbHO» BBHICTABISIETCS 00yYaroeMycs, €Clii He
BBITNIOJIHEHBI TPEOOBAaHMSI, COOTBETCTBYIOIINE OLICHKE «YyIOBIETBOPUTEIHLHO.
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OOGyuaronuecsi, TPOMYCTUBIIME CBBIMIe /5% y4eOHOro BpeMEHHU, He

ATTCCTYIOTCA IO UTOIr'aM CEMCCTpPA. BOHpOC 00 aTTCCTallui TaKHNX O6yanOHIHXCH

pemacTCsa B MHAUBUAYAJIbHOM ITOPAIKE.

Hwnh e

5.

5.1. CnucoK BONIPOCOB K 3a4eTy

YucioBbie MOCIEA0BATEIILHOCTH.

OFpaHI/I‘IeHHI)IEE N MOHOTOHHBIC ITIOCJICA0OBATCIIbHOCTH.

Hpez[en YHCJIOBOM IIOCJIICAOBAaTCIBHOCTH.
beckoHeuHO Mabie IHoCJICA0BATCIbHOCTH

TGOpCMLI 0 Ipceaciax HOCJ'IQZ[OB&TCJ'IBHOCTGI\/JL

apu(PMETHICCKUMHU JEHCTBUSIMH.

6.
7.
8.

beckoHe4YHO O0IBIINE TIOCTIEN0BATENBHOCTH.
[Ipenen pyHKIMH B TOUKE.

CBs3aHHBIC

C

Teopembl 0 mpenenax (QyHKIUH, CBSI3aHHbIE C aApUDMETHUECKUMU

NEUCTBUSIMU.

9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26.
27,
28.
29.
30.
31.
32.

OnDHOCTOPOHHKE MPEIEIBI.

[Ipenen dbyHKIMM MPU X —> +oo.
beckoHEUYHbIE ITPEAEBI.

beckoneuHo manbie QyHKIIHH.

beckoneuno Oonbiie PyHKIIUN.
HenpeppIBHOCTh (GYHKIIUH B TOUKE.
CpoiicTBa (QyHKIUH, HENPEPHIBHBIX B TOYKE.
HenpeprIBHOCTh GYHKIIUN HA MHOYKECTBE.
Touku pa3pbiBa U X KJIacCHUPHUKALUS.
[TpousBoaHas GpyHKUHUU.

['eoMeTprUUeCKHil CMBICIT TPOU3BOJHOM.
[TpousBoaHast CyMMBI U Pa3HOCTH (PYHKIUH.
[TpousBoaHas npousBeAeHUS HYHKLIHM.
[TpousBoaHas 4aCTHOTO ABYX (DYHKITHIA.
[TpounsBoaHas CIOKHOU (PYHKITUH.

Heobxoaumbie yciioBust Bo3pacTanus ¥ yObIBaHUS ()yHKIIUU.

JlocTato4yHbie yCIOBHS BO3pacTaHUs U yObIBaHUS (DYHKIIMH.

HeobOxoanmbie yclioBUsI CYIIECTBOBAHUS SKCTPEMYyMa.

JlocTaToYHOE yCIIOBUE dKCTPEMyMa.

[TepBooOpasHas 1 HeonpeaeIeHHBI HHTETPAJl.
OcHOBHBIE CBOWMCTBA HEOIIPEACIICHHOTO HHTErpaa.

MeTtop 3aMEHBI TIEPEMEHHOM.
Metoa MHTErprUpOBaHUS IO YACTSIM.
OrnpeneneHHpIil UHTErpal.
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33. OcHOBHBIE CBOWMCTBA OMPECIICHHOTO HHTErpaJa.

34. JludbdepenmuansHoe ypapaenue. [lopsaok nuddepeHinanibHOro
ypaBHECHHSI.

35. 3amaua Komm.

36. Jluneiinoe nuddepeHimanibHoe ypaBHEHHE MIEPBOTO MOPSIKA.

37. Jlunetinoe muddepeHImanbHOe YpaBHEHNE BTOPOTO MOPSIIKA.

5.2. Cnucok TeM KypcoBbIX padoT/pedepaToB/nokiaanoB/acce (mpu
HAJIMYHN).

KypcoBas pabGora mo aucuuiuimHe (MOAY/I0) Yy4eOHBIM IIJIAHOM HE
PEeTyCMOTpPEHA.

5.3. KoMILIeKT TeCTOBBIX MaTEPHAJIOB.

[lenb HACTOSAIIMX 3aJaHUM — MPOBEPUTH 3HAHUS OOYYAIOIIMXCS MO BBICHIEH
MaTeMaTHUKE B COOTBETCTBHH C TPEOOBAHHUAMHU I'OCYIapCTBEHHOTO CTaH1apTa.

3aIIaHI/I}I IIPU3BAHELI IIPOBCPUTH CICAYIOMNC YPOBHHU ITIOATOTOBJIICHHOCTH.

IlepBbIii 0JI0K COCTOUT M3 3aJIaHM HA JUATHOCTHKY Oa30BBIX MOHATHU
TECTUPYEMOM TUCHIMIUIMHBI (MOYJIS WUIH TaXKe IUKJIa MoayJieit/mucuuruivg). Lensb
TECTUPOBAHUS 3aJJaHUSIMH ATOTO OJIOKA COCTOMT B OIPEACICHUU JTOCTHKEHUS
KOHKPETHBIM 00YyYaIOIMUMCS TIEPBOTO YPOBHS.

Bropoit 0Ji0K cocTOMT U3 33aJaHMM HAa JUArHOCTUKY OCBOECHUS
OOy4arolMMHUCsT BTOPOTO YPOBHs. OTO 3aJaHMs HAa IPOBEPKY BO3MOXKHOCTEM
UCIIOJIb30BaTh TMOJYYEHHbIE 3HAHMS M YMEHUS [UJIs BBIMIOJHEHHS] THUIOBBIX
(yueOHbIX, POPMUPYIOIINX ) 33 ITaHUN.

B Tperbem 0Osioke coOpaHbl 3adaHus, TpPEOYIOIIME OT Yy4allerocs
MPUMEHEHUS TIOMYYCHHBIX 3HAHWH, YMEHHH W HABBIKOB B KBa3HpPEaTbHBIX
YKU3HCHHBIX CUTYaIHSIX.

Kaxxnoe 3aganue npu3BaHo NMPOBEPUTH YCBOCHHE O0YUaAIOLUMCS 3HAHUH 1O
KaXIOMY KOHKPETHOMY paslielly C IPOBEPKOM COOTBETCTBEHHOIO YpPOBHS
noJroToBieHHOCTH. HoMepa 3agaHus cOCTOUT U3 TpeX Yucel, I/ie MEepBOE YHUCIIO
0003Ha4aeT ypOBEHb MOJArOTOBIEHHOCTH, BTOPOE — HOMEP pas3zielia, TPEThe — HOMEp
B paznene. Hampumep, 3amanue 2.2.24 o3HauaeT, 4ToO 3ajaHue C¢ HoMmepom 24
OTHOCHUTCS K pazgeny «MareMaTudeckuil aHaiau3» W TPU3BAHO MPOBEPUTH
BO3MOXXHOCTh HCITIOJIH30BaTh TOMyYEHHBbIC 3HAHUS W YMEHUS AJI BBITIOJHEHUS
TUIOBBIX (Y4eOHBIX, ((OPMUPYIOLINX) 3aAaHUMN (BTOPOM OJI0K).

2.2.3. OobenuHeHneM MHOXKECTB B A={2;4;6} u B={1;3;4;5} sBnsercs
MHOKECTBO:
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1){1;2;3;4;5;6};

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

2.2.4. TlepeceuenueM MHOXKeCTB A={1;2;4;6} u B={2;3;4;5} sBIsIeTCI MHOXXECTBO:
1) {2;3:4};

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

3) {2;4}.

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

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

2.2.6. Pa3zHocthio MHOXKECTB A={3;4} u B={1;2;3;4;8} sBIsIETCS MHOXXECTBO:
1) O,

2) {1;2;8};

3) {3:4}.

2.2.7. CKOJIBKO pa3IMIHBIX MOJIHBIX 3aBTPAKOB MOKHO COCTaBUTh, €CJIH B MEHIO
uMeeTCs 3 IEPBBIX U 5 BTOPBIX 011017

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

2.2.8. Jlekuuu 1o MatemaTuke nocemaroT 20 CTyAeHTOB, a JSKIMH 110 IICHXO0JOTUH
— 30. CkoaBKO BCETO CTYAEHTOB MOCEHIAIOT JIEKIIUU 10 MAaTEMATHKE U
TICUXOJIOTHH, €CJTU ATH JICKIIUH MPOXOIT B pa3Hoe BpeMs U 10 cTyaeHTOB
ciymiaroT oda Kypca?

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

3x+5

2.2.9. naiimute 001acTh onpeaeneHust PyHKIuu Y = T

1) (-00;+00);
2) (-00;0)U (0;+ o0)
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3) [0;+ ).

_3x+5
2.2.10. Haitnute ob6aacTh onpeaciaeHus PyHKIuu Y= 2 +1
1) (-00;+00);
2) (-o05-1)u(-1;1) u (15+ o0);
3) (1;+ o0);

2.2.11. YcraHoBuTe Kakasi U3 IaHHBIX (QYHKIUH SIBISETCSA YETHOM:

2

X x2 -1 x3
fl(X)_x+1; fz(x):x2+2; fs(X):COSX ?
1) f1(x);

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

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

3 3 3

fil)=" A= A= 20
1) ()
2) f);
3) fa(X).

2.2.13. Kakyro 0coOOCHHOCTh MMeeT IpauK HEUCTHOW (QyHKIIHH:
1) cuMMeTpuYeH OTHOCUTEIHLHO Havajlia KOOPANHAT;
2) cuMMeTpruYeH OTHOCUTEIBHO ocH OY;

3) cUMMETpPUYEH OTHOCUTENIBHO MPSIMOU Y=X.

. 3n+2
2.2.14. Ilpenen nocneaoBaTeIbHOCTH ||m3 o paBeH:
3
1) -3
) S)
5
2) —;
) 3
3) 0;

4) He CYIICCTBYET.
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. 3+2n
2.2.15. Tpenen mocneaoBaresHOCTH ||M) 4: 7 PaBex:
1
1) =
) 2
3
2) -,
) 7
3) 0;

4) He CyIIECTBYET.

2.2.16. Berancnure npenen GyHKIIAH:

i x?+1
XI_II] X+2
1) 1;
5.
2) n
5.
3) -

4) He CyIIEeCTBYET.

2.2.17. Beraucnure npenen GyHKIIAN:

i x2 -1
Mm-S
1) 2;
2) 0;
3) -2;

4) He CyIIECTBYET.

2.2.18. Beranciuth npenen QyHKIIUN:

i 3x*+5

M= x
3

1 >

) -

2) 0,
5,

3) >

4) He CyIlEeCTBYeT.

. sinx
2.2.19. lpenen dyukma |[jm — paser:

X—>F0
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1) 0;
2) 1;
3) -1;
4) He CyIIECTBYET.

2.2.2 0. TIpomssoHas GyHkuun f(x)=x>-cosX paBHa:

1) 3x%-(-sin x);
2) 3x*-cosx+x*-sinx;
3) 3x*-cosx—x’sin x.

2.2.21. IponssoxHas dpynxmun f(x)= 6):n+XX5 paBHa:
. (6x+5x4)ln x—(6x—5x4)~)1(.
) (In x )’ '
, (6+5x*)in x—(6x—5x4)-)1(.
) (In xY '
3) 6 +5x* .

< |~

2.2.22. TIpousBoaHas ¢pyskumn f(x)= cos(x3 ) paBHa:
1) -sin(3x?);

2) sin(x*)-3x%;

3) -sin(x);

4) cos(3x2);

5) -sin (x°)- 3x2.

2.2.23. TIpoussoauas Gpynxuuu f(x)= (sin X+ 5*)4 paBHa:
1) 3-(c:osx+5X In 5)4;

2) 4-(cosx+5X In5)3;

3) 4-(sin x+5x)3;

4) 4-(sin x+5x)3 -(cosx+5X In 5).

2.2.24. BeluucIUTE HEONIPEAETIEHHBIA HHTETPAT: I cos(3x)dx :
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1) sin(3x)+C;

2) %sin (3x)+C;

3) sin [3%) +C.

1
2.2.25. Boruncnute onpeie’eHHbIi HHTerpa: Ix7dx :
0
1
1
) 8
1
2) =,
) 7

3)7;
4) 0.

2.2.26. HeonpeneneHABI HHTETPAT jx-sin (xz)dx paBeH:

2

1) -%cos(x2)+ C;

4) HeOepyIMIACS UHTETpall.

1
2.2.27. BerauciuTe OInpe/ieIeHHbIA HHTErPal: J'(x2 +sin X - 7x1°)dx :
1

1) 0;
20 .
2) -ga
3) 1;
20
4) =

0) Kpumepuu oyeHUBaAHUsL KOMNEeMeHYyull (Pe3y1bmamaos)
— 10 MATHOATILHOM CUCTEME.
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8) onucanue WKaIbl OYeHUBAHUS

— OLICHKA «OTJIMYHO» CTABUTCS NIPU BBINOJIHEHUH, HE MeHee ueM 90% 3aganuii;

— OILICHKA «XOPOIIO0Y» CTABUTCS MPH BBINOJHEHUH, HE MeHee ueM 80% 3ananuii;

— OLICHKA «YJOBJIETBOPUTEIHHO» CTABUTCA MPHU BBINOJHEHUHU, HE MeHee ueM 60%
3aJIaHUM;

— OIICHKA «HEYJOBJICTBOPUTEIHLHO» CTABUTCS TPHU HEMPAaBUILHOM OTBETE Oolee,
yeM Ha 40% BOMPOCOB TECTa UM HEBBINOJHEHUH OoJee, uem 40% 3anaHuid.

KOHTPOJIBHAS PABOTA Ne 1
Bapuanr 1
1. Kpyru 4, B, C— MHOXecTBa. 3allITPUXOBATh CJICIYIOIINE MHOXKECTBA,
MCIOJIb3Y$ KaX/IbIi pa3 HOBBI PUCYHOK:

DANBAC; 2(AUB)\C; 3)AUC)\(CUB)
2.Haiinnte maoxxectsa AUB, AnB, AnC, A\B,B\C,(BNC)\ A, C\(AnB), ecitn
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. Haitgure obnacte onpeaeneHus pyHKIUU, 3a1aHHON (HOPMYIIOif:
2
Dy=xt-x 2)y=——; 3y=2"1; ay=ix.
x—-1 x—-1
4. Kakue reomeTpuueckre 0COOCHHOCTH UMEIOT rpaduKu OOpaTHBIX (PYHKITUN?

5. YcraHnoBuTe, Kakue U3 JaHHBIX QYHKIIUNA YETHBIC, KAKUE HEYECTHBIC:
. 2.
f,(x)=x+L f,(x)=-x° f;(X)=——.
X =X

6. Haitgure npenenbl nocien0BaTeIbHOCTEN:

. 2n-3 1 . 3n°+2

lim——; lim—; lim——.

n-wo 4n—8 n—w 2" n>wo 1—4n?
7. Beraucnure npesenbl GyHKIIHMA:

x*+8 . 1-3x . x-sinx

lim (x* —2x+4); lm ; ; .
x—>4 x>-2 x+2 x>t Dy 4+ 4 x>0 x4+ 6

8. Haitnure nponsBogHbIe QyHKITHIA:

fi(x)=3x"-Tx+3; f,(x)= \/;—x%; fi(x)= 2sinx+a"3;
fi0)=Gx" +Inx (1) =i f(x)=(sin %)
x> +6x
9. Uccnenyiite GyHKIMIO U IOCTPOMTE €€ rpaduk:
_x*-9
C4-x?

KOHTPOJIBHASA PABOTA Ne 2
Bapuanr 1
1. Beiunciure HeonpeieIeHHbIE UHTETPAJIbI:
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I(x3 +5x+ 2)dx; J-(\/; + % —ljdx; I(cosx+ e )dx.
xtox
2. Beruucioure HHTCIpajibl MCTOAOM 3aMCHBI IICPCMCHHOTI'O:
Ie“dx; J-sin( 5x —2)dx; jx\/ x* —4dx; Isin xe“ dx.
3. Beruuciure HHTCIpaJibl MCTOAOM HUHTCTPHUPOBAHUS 110 YaCTAM:
Ix3xdx; Ixz sin xdbx; Ixhl xdx.

4. BpruncnuTe onpeeeHHbIE HHTErPabl:

/4 T

2 xdx

fonaas [ % o0 [ 20
sin4xdx, | ——dX; |——;
0 1€ -1 oV4— x?

5. Beraucnure miomaak miocKoi GUrypsl, OrpaHUICHHON JTUHUSMU:
y=8-7x-x% y=2x+16, x=0.

2
Ixcos Xdx
0

0) KpUTEpHUU OLICHUBAHUSI KOMIIETEHLIUI (PE3YJIbTATOB)

Onenka «OTJIMYHO» craButcst 00y4aromeMycsi, €ClIi OH HE TOJIBKO TOYHO
U TPAaMOTHO BBINOJTHUJI NPEMJIOKEHHBIE 3aJlaHHsl, HO U IPOJEMOHCTPHUPOBAI
C()OPMUPOBAHHOCTh ~ COOTBETCTBYIOIUX  MPO(ECCHOHAIBHBIX  KOMIIETEHIUH,
IPOJAEMOHCTPUPOBAJI KpPEAaTUBHOCTh MblluIeHUsA. Kpome Toro, oOydarommiics
JIOJKEH MPABUIIBHO OTBETUTH HA JIOMIOJTHUTEIBHBIE BOITPOCHI MPEMOAABATEIS.

Onenka «XOPOIIO» craButcs 00yyaromeMycsi, KOTOPBIM B 1[EJIOM BIIOJHE
MPaBUJIBLHO BBITIOJHWII 3a/IaHUE, HO HE CMOT TPOJIEMOHCTPUPOBATH OPUTHHAIIBHOCTh
MBIIUICHUS.

Onenka «Y IOBJIETBOPUTEJIBHO» craBuTcs 00y4aromemMycsi, €CI1 OH He
COBCEM TOYHO JAE€T OMNpENeSieHWE MOHSATHM M HE MOXKET OTBETUTh TOYHO Ha
JOTIOJTHUTENbHBIE BOITPOCHI IPETOJaBATEIS.

B POTUBHOM ciyyae oOyyJarouuiics NOoJIy4aeT OLICHKY
«HEYJJOBJIETBOPUTEJIBHO» n HanpaBigeTca Ha nepecaayy JaHHOTO 3a4eTa.
Tperbss  mMOMBITKA  COCTOUTCA €  ydyacTUeM  KOMHCCHH  Kadeapbl
00111e00pa30BaTeIbHBIX JUCIUTLINH.
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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. Jlykankun I'.JI., Jlykankun A.I'. Beiciras maTeMaTuka aJisi 5)KOHOMHCTOB.
Kypc nekmuit: yue6Hoe nocobue 1115 By30B. — M.: U3-Bo «Dx3amen», 2009. 285 c.

2. Beiciias MaTeMaTturKa AJi1 9KOHOMHUCTOB: yueO. i By30B. /moa pea. H.II.
Kpemepa -3-e uzn. - M.: KOHUTU-JTAHA, 2009. - 479 c. - (Cepus "3omoToit GpoHxa
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 kopropanusa «JlamkoB u K°», 2015. - 562 c.:
Tabm., rpad., cxem., wi. - bubmmorp: c. 552-553 - ISBN 978-5-394-02261-6 ; To xe
[DNEeKTpOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=452840.

5. Kparkuit kypc Bbwicmiedt Mmarematuku: yueOHuk / K.B. bamaun,
®.K. banaun, B.1. Ixedbdans u ap.; nox oom. pen. K.B. banguna. - 2-e uzg. -
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».
—2003.

2. Jlykankun A.I'. Maremaruka: y4eOHUK [JIsl ydaluXcs Cpemr.mpod.
obpazoBanus. — M.: [DOTAP-Menua, 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 e [DnekTpoHHBIA 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 [DEeKTPOHHBIIM pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=487914
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bubnuoteunsiit ponn punuana AxkageMuyd yKOMIUIEKTOBAH MEYAaTHOW WM
AIIEKTPOHHON OCHOBHOM y4eOHOM JIUTEpaTypoM IO JUCHUILUIMHAM 0a30BOM YacTH
BCEX IUKJIOB, U3IAHHBIMHU 32 MOCIICAHUE S JIET.

@DOoHIT TOMOJHUTEIHLHON JHTEPAaTyphl BKJIIOYAET B ceOsi oduIuaibHbIC
CIIpPaBOYHO-OMOIMOTpaduIecKre U NEPUOIUICCKIE U3AaHUS 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 wunHTemnexktyanbHo —coOctBeHHoctu  (BUC);
bromutetens  MunucrepcrBa roctunuu  Poccuiickon  ®depepanuu; BecTHuk
rpaxaanckoro mnpasa; ['ocymapctBo u mnpaBo; MuuoBaumu; HMHTemnekTyanbHas
COOCTBEHHOCTh. ABTOPCKOE TIpaBO M CMEXHbIe TIpaBa; HVHTeIeKTyanbHas
co0cTBeHHOCTD. [IpoMbllieHHass COOCTBEHHOCTh; MexayHapoHoe myOJIuyHOe U
yacTHOe mpaBo; OOIIECTBO: COIMOJIOTHS, TCUXOJIOTHS, TeAaaroruka; I[lareHTHbIN
noBepeHHbIN; [1atenThl 1 nuuen3un. HTeekTyanbHble npasa; Y TOJ0BHOE IIPaBo;
VpapieHue NpoeKTamMu W MporpamMmaMiu; XO3sIMCTBO MPaBO; JKOHOMHYECKAs
MOJIUTHUKA.
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7. MIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT U,
MMPOT'PAMMHOI'O OBECIIEYEHUSA, UHOOPMAILIMOHHO-
CIHHPABOYHbBIX CUCTEM U PECYPCOB CETU «MHTEPHET»,
HEOBXOJNMBLIX JJIs1 OCBOEHUSA JUCHUIIVIMHBI (MOAY JIS1)

B mpomecce peanmmszanmmu 00pazoBaTeNbHON TpOrpaMMbl B (uiIHaie
NPUMEHSIOTCSI COBPEMCHHBIE HWHTEPAKTUBHBIE M MYJBTHUMEIUIHBIC CpPEICTBA
o0yueHus (KOMITBIOTEPHI, MyJIbTUMETUA-TIPOCKTOPBI, THTEPAKTUBHBIC JJOCKH U JIp.),
TEMaTHUYECKHE CTEHABl W TUIAKAaThl, a TaKXKe OJJIEKTPOHHbIC HH(OPMAIIMOHHBIC
00pa3oBaTeNbHBIE PECYPCHI.

Ha ocHOBe amnmapaTHO-IPOrpaMMHOIO KOMILUIEKCAa (DYHKIMOHHPYET H
MOCTOSTHHO COBEPIIICHCTBYETCSI TOPTAN JJIEKTPOHHOTO O0YUYEHHS 1 TUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHoJorui (30uJ0T).

OnexkTpoHHast ”HGOPMAIIMOHHO-00pa3oBaTeNibHas cpeia 00eceunBaeT:

7.1. JlocTym K 3JIEKTPOHHOM OMOIMOTEUHOM CHCTEME:

- DnekTpoHHO-0nOmMoTeuHbIN pecypc http://biblioclub.ru/ (JoroBop Ne2022-
079 o0 okazanuu wuHbopManUoHHBIX ycayr ot 15.06.2022 ¢ OOO «/lupexrt-
Menuay)

- OBC «Aii0ykc http://ibooks.ru ([JoroBop Ne2022-070 Ha okazaHu€ yCIyT MO
npenoctasienuto noctyna Kk 9bC «Aitbykce/ibooks.ru»y ot 15.06.2022 ¢ OO0
«AMNOYKCY)

7.2. JocTym K OJJEKTPOHHBIM OOpa3oBaTelbHBIM pecypcam U (WIH)
npodeccruoHanbHbIM 6a3aM JaHHBIX (TI0J00pKaM MHGOPMAIIMOHHBIX PECYpPCOB IO
TeMaTUKaM) B COOTBETCTBUU C COJIEpKAHUEM peaqnu3yeMoil 00pa3oBaTeIbHOM
MIPOTPAMMBI:

- COOCTBEHHBIC DJJIEKTPOHHBIE 00pa3zoBaTeNbHbe U WHGOPMAIMOHHEIC

PECYPCHI:
1. CepBuc nucradimonHoro ooyuenus https://sdo.sofadoma.ru;

2. CepBuc oIuMITMATHOTO TecTHpoBaHud https://olimpiada.rgiis.ru/

3. CepBuc nonoyHUTETLHOTO 00pazoBanus https://dop.rgiis.ru/

4. lucceprarmonnsie coBeTbl PITAUVC https://dis.rgiis.ru/

5. Hentp HayuHoil u skcneptHoi ananutuku PITANC https://expert.rgiis.ru/

6. CeTeBoli Hay4uHbIH xypHal «IP: Teopust u mpaktukay» https://iptp.rgiis.ru

7.ducTaHinoHHO-00pa30BaTENbHBIN KaMILyC JOIIOJHUTEIBHOTO
npodeccuonansaoro obpazoBanus PITAVC https://online.rgiis.ru/

8. Kopnopatusnsriit moptan s corpynaukoB PICAUC https://team.rgiis.ru

9. Cepgep Buneokonpepeniuit PTAUC https://video.rgiis.ru

- CTOPOHHHUE IJICKTPOHHBIE 00pa30BaTeIbHbIC M HHGOPMAIIMOHHBIE PECYPCHI:




37

1. DnexTponHO-6MOIMOTEUHBIN pecypce http://biblioclub.ru/;

2. 9bC «Aiicoykc/http://ibooks.ruy;

3. CnpaBouyHo-nipaBoBble cucteMsl 'apant, Koncynsrantl Inroc;

4. MuHuCTEpCTBO HayKu M BhIcuiero odpazoBanus Poccuiickoin @enepannu
https://minobrnauki.gov.ru/;

5. MunmnctepcTBo npocsenieHus Poccutickoit @eneparuu https://edu.gov.ru/;

6. DenepanbHas ciyx0a Mo Ham3opy B cdepe oO0pa3oBaHHS W HAYKH
http://obrnadzor.gov.ru/;

7. Poccuiickas akagemust Hayk http://www.ras.ru/;

8. denepanbHbIil mopran «Poccuiickoe oOpazoBanue» http:// www.edu.ru/;

9. «EmuHoe OKHO JgocTynma K  00pa3oBaTelIbHBIM  pecypcam»
http://window.edu.ru/;

10. ®enepanbHblii LHEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB
http://fcior.edu.ru/;

11. Poccwuiickas rocynapcTBeHHas 6uoimoreka https:// www.rsl.ru/.

7.3. B3aumojeiicTBHE MEAarorndeckux pabOTHUKOB C OOyYarOIIUMHUCS
(TMYHBIC KAOMHETHI OOYyYaIONIMXCS M MpernojaBaTesicil) B DIEKTPOHHON
uH(pOpMaIMOHHO-00pa3oBateabHOM cpene: https://sdo.sofadoma.ru (C10 Moodle);
JOCTYI K 3JICKTPOHHOMY paclucaHuio; GOpMUPOBAHUE AIIEKTPOHHOTO MOPTHOTUO
00y4aroIIerocs; JOCTyl K Y4eOHBIM IUIaHaM, PabOYMM MPOrpaMMam IMCIUILIHH
(MomyIeit), mporpaMMam NpaKkTHK.
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8. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOJINMAS TS
OCYIIECTBJIEHUSI OBPA3OBATEJILHOI'O IMTPOLIECCA MO
TUCHUATIIVUHE (MOJYJIIO)

Jlns BenmeHust 0Opa30BATENIBHOM JAESATEIBHOCTA MO JAHHOW JUCIUILIMHE
bumman  AkageMuu — pacmojiaraeT  MaTepHUabHO-TEXHUYECKOU 0a3oi,
oOecreunBaroIIe NMpoOBEJEHUE BCEX BHUJIOB YUYEOHBIX M MPAKTUYECKUX 3aHITHH,
NPEIYCMOTPEHHBIX YYEOHBIM IJIAHOM, M COOTBETCTBYIOLIEH ACHCTBYIOIIUM
CaHUTAPHBIM U TPOTHUBOIIOKAPHBIM IIPABUIIAM U HOPMaM.

Jlist opraHu3anMd U BeJleHHUd ydeOHOro mporecca ¢uinan AkKaaeMuu
pacmoyiaraeT 3aHueM oOmie tiomanapio 1682,0 kB.M, B TOM uucie ydeOHas
momaab coctapisier 578,0 kB.M., yueOHO-BcriomorarenbHas — 392,0. Ilnomans
MYHKTOB OOIECTBEHHOT0 uTanus — 93,0 kB.M.

3aHATHS IPOBOJAATCS B AYJUTOPHUSIX JIJISl MPOBEACHUS 3aHATUHN JICKIIMOHHOTO
TUIIA, 3aHATUH CEMHHAPCKOTO THIIA, KYpCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS
KypPCOBBIX pPaboT), TPYNMNOBBIX W HHIWBUAYAIbHBIX KOHCYJbTAIMH, TEKYIIETO
KOHTPOJII W TIPOMEXKYTOYHOM arrectalud, a TakKe B TOMEHICHUSX JJIs
caMOCTOsITeIbHOM ~ paboTel. MMeroTcss  moMemieHuss i XpaHeHus |
npoUIAKTHYECKOT0 00CTYKUBaHUS Y4EOHOTO 000pYy10BaHUS.

Jlns  mpoBeAeHUs 3aHSATUNM  JIEKIIMOHHOTO THINA UMEIOTCA  HaOOpbI
JEMOHCTPAIIMOHHOTO ~ 00OpYyJIOBaHUS U y4€OHO-HAIVIJHBIX  MOCOOWHIA,
00eCIeynBaIINe TeMATHUECKUE WILTIOCTPAIlMU, COOTBETCTBYIOIINE MPUMEPHBIM
mporpaMmam JUCIUIUINH (MOJyJiei), pabouyuM y4eOHbBIM MporpaMMaM JTUCHUTIITUH
(Momyneit).

[ToMeriennst mJis CaMOCTOATENIBHOM pPadOThl O0YYAIOIIMXCS OCHAIICHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJKIIOUECHUS K ceTu «MHTEepHET» 1
o0ecrieueHueM JI0CTyIa B AJIEKTPOHHYIO0 UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEY
OpraHU3alluu.
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9. OCOBEHHOCTH OBYYEHM4 JIUIl C OTPAHUYEHHBIMHU
BO3MOXHOCTAMMU 3/10POBbs1

Opranuzanusi 00pa3oBaTeNbLHOTO TIpoliecca I JIMI[ C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU  3JIOPOBBSI  OCYILIECTBJISIETC B COOTBETCTBHUM C IPUKA30M
Muno6puayku Poccum ot 9 urons 2016 r. Ne 694 «O BHeceHMHM W3MCHEHHH B
aIMUHUCTPATUBHBIEC PETJIaMEHThl MPEAOCTABICHUS TOCYJapCTBEHHBIX YCIYr B
4acTU OOEeCreYeHUs] YCJIOBUH JIOCTYMHOCTH TOCYAAPCTBEHHBIX YCIYT IS
WHBAJIUIIOBY, «MeToauyeckuMu  PEeKOMEHIallUSIMHU o opraHu3aluu
o0pa3oBaTeNnpbHOTO Mpolecca Uil HMHBAIMIOB W JIMIl C OTrPAaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbSI B 00pa3oBaTENIbHbIX OPraHM3alUsAX  BBICILIETO
oOpa3oBaHHs, B TOM YHCJE OCHAIIEHHOCTH O0pa30BaTEIbHOTO MPOLECCa»
MunuctepcTBa 00pazoBanus U Hayku PD ot 08.04.2014 r. Ne AK-44/058H.

@unman AkageMuu NPeAOCTABISIET UHBAIUAAM U JIMIIAM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsl (IO HX 3asBJICHUIO) BO3MOXXHOCTh OOYYE€HHUS IO
o0pa3oBaTeIbHBIM porpaMmam, YUHUTHIBAIOIIEH 0COOEHHOCTH 170'¢
NCUXO(PU3NYECKOTO  PA3BUTUS, HWHIAUBUIYAIbHBIX BO3MOXKHOCTEH H  MpHU
HEOOXOJIMMOCTH, OOCCIEeUMBAIONIEH KOPPEKIMI0O HapyIIeHUH pa3BUTHS U
COIMAJIBLHYIO aIaNTalMIO YKa3aHHbBIX JUIl. /{7151 MHBAIUAO0B U JIUI] C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU ~ 3JI0POBbSl  YCTAHABJIIMBAETCS OCOOBIA MOPSJOK OCBOCHUS
JUCHMIUIMH (MOTysei).

[Togbop u pa3paboTka y4eOHBIX MaTEpUaIOB JJIsI OOydYarolIUXCs C
OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3/I0POBbS MPOU3BOAUTCA C YYETOM UX
WHIUBUTyaJIbHBIX OCOOCHHOCTEH.

[IpexycMoTpeHa BO3MOKHOCTh O0YUYEHHS TI0 MHIUBUIyAIbHOMY TpaduKy.
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