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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @I 0C: OIIK.1 cnocoGHOCTH HCHOIB30BATH 0a30BbIe 3HAHNUSI €CTECTBEHHBIX HAYK, MATEeMATHKH
" HH(pOpMATHKH, 0OCHOBHBIE GaKThl, KOHIENINH, IPHHIUNBI TEOPHii, CBSI3AHHBIX ¢ NPHKJIATHOH MATEMATHKON
H HHPOPMATHKOIL; ¢ uacmu ciredyomux pe3yrbmamos ooyuenusn:

32. 3HaTb OCHOBbI MaTEMATUYECKOTO, beHKLI,I/IOHaJ'IbHOFO M KOMMNNEKCHOI0 aHa/1n3a

yl. YMETb MPUMEHATb OCHOBHbIE METOAblI MATEMATUYECKOI0 aHa/1n3a

Komnemenyun @I'0OC: OIIK.3 ciocodHOCTDH K pa3padoTke ArOPATMHYECKAX H MPOr PAMMHBIX pellleHHi B
00.JIACTH CHCTEMHOT0 1 NPUKJIATHOT0 IPOrPAMMHPOBAHNSI, MATEMATHIECKAX, HHPOPMAIMOHHBIX 1
HMHUTAIMOHHBIX Mo/ieJIeil, co3 aHnI0 HHPOPMANMOHHBIX PeCYPCOB IIO0AIBHBIX ceTeil, 00pa3oBaTe/IbHOro
KOHTEHTA, IPUKJIATHBIX 0a3 JAHHBIX, TECTOB H CPEACTB TECTHPOBAHHUSI CHCTEM H CPeJICTB HA COOTBETCTBHE
CTAHZAPTAM H HCXOTHBIM TPEOOBAHMSIM; 6 YACHIU CEOVIOWIUX PE3YIbMAmOoe 00y ueHUs:

y1. yMeTb aHaIM3MPOBATb MATEMATUYECKNE MOAEN

Komnemenyun @IrOC: OIIK.4 cnoco0HOCTH pelIaTh CTAHAAPTHHIC 32Ja1H NPO(eCcCHOHAILHOI Aes TeTbHOCTH
Ha 0CHOBe HHpopMannoHHoH 0 onémorpadmtaeckoii KyJIbTYPHI ¢ HPAMeHeHHEM
HHPOPMAIHOHHO-KOMMYHHKAHOHHBIX TEXHOJIOTHIH H ¢ Y4eTOM 0CHOBHBIX TpeboBannii magpopmManunonHoii
0e30IIACHOCTH; ¢ YACHIU CTIeOYIOUUX PE3YTbIAMO8 00yUeHUR:

33. 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYECKNX METOA0B B MO3HaAHNUW OKPY>XatoLLLEro Mupa

2. TpeboBaHus HI'TY K pe3ysibTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PEByI'IbTaTbI N3y4yeHna ANCUMNANHbI N0 YPOBHAM OCBOEHUA (VIMeTb cDOprI opraHmsayumn
npeacraB/iEHNE, 3HATb, YMETb, Bfla,ﬂ,eTb) 3aHATUN
MaTemaTh4ecKnii aHanma
OlK.1.32 3HaTb OCHOBbI MaTeMaTUYECKOr0, PyHKLIMOHa/IbHOI0 1 KOMMJIEKCHOI0 aHasm3a
1.meTon MaTeMaTHIeCKOR HHAYKIIUN ﬂpaKqueCKme 3aHATUS;
CamocToaTesibHas paboTa
2.OCHOBHBIE ITOHITHUS TEOPUU MHOKECTB Nexuyu
3.0CHOBHLIE IIOHATHSI U TEOPEMBI TEOPHUH 1IPEICTIOB HEKU.MVI; ﬂpaKqueCKme 3aHATUS;
CamocToaTenibHas paboTa
4. oTHOMIeHHE TTOpsiIKa (CUMBOIIBI JlaHAay, TOPSIIOK MaJIOCTH U HOPSIOK pOcTa Nekuun; TNpakTUYeCKe 3aHATUS;
(yHKImIM) CamocToaTenibHas paboTa
5.ocHOBHBIE CBOMCTBA HEIPEPHIBHBIX U AU PepeHITPYeMBIX (HYHKITHIH Nekuun; TpakTUYeCKie 3aHATUS;
CamocTosTeNibHas paboTa
6.0cHOBHBIE TeopeMB! MG bepeHIINATbHOTO UCIUCICHUS (DYHKITIH Nexunu; MpakTUYECKUE 3aHATUS,
CamocTosaTenbHast paboTta
7.OCHOBHBIE NpHUEMBI UHTETPUPOBaHUS .HEKLLVII/I; npaKTVILIECKI/Ie 3aHATUS;
CamocTosaTenbHast paboTta
8.0cHOBHEBIE CBOMCTBA HEOIIPE ACTIEHHBIX, CIIPEICICHHBIX 1 HeCcOOCTBEHHBIX j'|eK|_|||/||/|; |'|paKT|/| YecKue 3aHATUA;
HHTETpalIoB CamocTosTenbHas paboTa
9.0CHOBHBIE TEOPEMBI TCOPHUU TYHUCIIOBLIX U (bYHKHI/IOHaJ'H)HBIX PsSLAOB j'|eK|_|||/]|/|; |'|pa|('|'|/| YecKume 3aHATHNS;
CamocToaTefibHaa paboTa
14.ocHOBHBIE CBOMCTBA KpaTHBIX UHTCTPAJIOB U UHTETPaJIOB IIO MHOFOOGpaSI/IHM HEKU'I/II/I; ﬂpaKTM YecKue 3aHATKNS,
CamocToaTenibHas paboTa
15.551eMeHTEI TeOpHH TIOIIST Nexuyu; MpakTUYeCKUe 3aHATUS;
CamocToaTenibHas paboTa
17.0cHOBHBIE CBOMCTBA MHTETPAJIOB, 3aBUCSIINX OT IIapaMeTpa Nekuun; TNpakTUYeCKe 3aHATUS;
CamocToaTenibHas paboTa
18.00 maTerpanax Ctunteeca u JleGera u Teopun MepHI Nexuyu; MNpakTUYeCcKue 3aHATUS;
CamocTonTeNibHas paboTa

OlK.1.yl ymeTb NPUMEHATb OCHOBHbIE METOAbI MaTeMaTUYeCKOro aHasin3a

24.pa6OTaTb B KpHBOHHHeﬁHbIX KoopJauHaTax HEKLI,VIVI; rlpaKqueCKme 3aHATNSA




27 BBIMUCILITh HHPUMYM U CYIPEMYM MHOXKECTBa, IIOCIIE TOBATEILHOCTH, (DYHKITHI

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocToaTenbHast paboTta

28.pa6OTaTB C YHCJIOBBIMHU U (1)yHKL[I/IOHaJ'II>HI>IMI/I IIOCIIC AOBATCIILHOCTAMMA

Nekumu; MNpakTUYeCcKme 3aHATUS;
CamocTosaTensHasi pabota

29 BEIMHCIIATH NpeAeNbl PYyHKIMI 0THOH 1 HECKONBKHUX MIePeMEHHBIX

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

30.I/ICCJ'IGI[OB3TB Ha HCIIPEPBIBHOCTH beHI(L[I/II/I OZ[HOﬁ W HECKOJIbKUX IIEPEMCHHDBIX

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

31. udpdepennuponats GyHKIINH OHON U HECKOIBKHUX ITePeMEHHBIX

Nekumn,; MNpakTnUyeckme 3aHATUS;
CamocToaTenibHas paboTa

33.HaXOUTh JIOKAJIbHBIC W KPaeBbIE SKCTPEMYMBI, CYIIPeMyM K HHGUMYM, QyHKITHH
Ha MHOKECTBE

Nekumn; MNpakTnyeckme 3aHATUS;
CamocTonTeNbHas paboTa

35.HpI/IM€HHTI> OCHOBHBLIC HpI/IéMI)I HUHTETpUPpOBAHMEL JUISL HAXOX ACHUA
HepBOOGpaSHOﬁ W BBITUCIICHUS OIIPE JACJIICHHBIX U HeCOOCTBEHHBIX HHTEr'pajioB

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

36.1cIIOTR30BaTh OIpeielIeHHBIN HHTerpall IS BRIYUCIICHNS [UTMHBL TyTH, IUTOMA T
KpUBOJIMHEHHON Tpallelny 1 KPHBOIMHEHHOTO CeKTopa, IWIOMa N INIOCKOH (pUTYpHI
B cllydae IIapaMeTpHIecKOTO 3aJaHIsl €€ TPaHuIl, 0OBEMOB Tell BpaIeHus,

IUTOINA/Iel TOBEPXHOCTH, IOJIYIeHHBIX BpallleHueM sIBHO 3ajaHHOH (yHKImm y=1(X)

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocToaTenbHas paboTa

37 .BBIYHUCIATD U HUCCIICAOBATh HA CXOJIUMOCTDH HeCOOCTBEHHBIHN uHTerpal u
uHrerpal, 3aBUCSINUN OT napamMeTpa

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocToaTenbHast pabota

38.HaxXOUTh TIpeIeTbHYIO (PYHKIHIO U MCCIEIOBATh HA CXOJAUMOCTH
(PYHKITHOHATIBHBIE T0CIIEI0BATEIEHOCTH

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocToaTenbHas paboTta

39.paboTaTh ¢ YUCTIOBOBIMH U (HhYHKITHOHATHFHOBIMH PSIIAMHU

Nekumu; MNpakTUYeCcKme 3aHATUS;
CamocTosaTensHasi pabota

43 BEIYHCIIITH KpaTHbIC UHTETPpAJIbl U HHTCT'PAJIbI 11O MHOFOO6paSI/I${M

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

45 IpUMEeHATE OCHOBHBIE (POPMYIIBI TEOPHH TIOJIS.

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

46 .cTpouTh pasnoxkeHue PyHKITUN B psj Teinopa

Nekumn,; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

47 .cTpouTh pasznoxenue GyHKIUH B psiji Pypbe

Nekumn; MNpakTnyeckme 3aHATUS;
CamocTonTeNbHas paboTa

OrK.3.yl ymeTb aHa/IM3MpoBaTb MaTeMaTUYeCKMe Modenn

320.ctpouts rpaduKy SIBHO U HESIBHO 3aJaHHOM (DYHKIINH, OIpeIeISITh HaTHIie
Pa3pbIBOB, HHTEPBaJIbl MOHOTOHHOCTH, MHTEPBAJIBI BHITYKIOCTH, HCCIE/[0BATh
aCHMITOTHYECKOE HIOBeACHHE (PyHKITUH

Nekumn; MNpakTnyeckme 3aHATUS;
CamocTosTeNbHas paboTa

321.ucnionb30Bath GopMmyiry Telzopa ¢ 0CTATOYHBIM WICHOM B Pa3IHMIHBIX dopMax

Nekumn; MNpakTnyeckme 3aHATUS;
CamocTonTeNbHas paboTa

323.BeraucisTh Aud hepeHImatbHbIe OepaToPhL.

Nekuwnu; TpakTnyeckmne 3aHATUS;
CamocTosaTenbHast paboTta

344 BEIUHCIIITH FEOMETPHIECKIE XapaKTepUCTUKU Guryp (MHy KpHBOH, IUIOINa b
obmacTH, 00eXM U IUTOINAIh IIOBEPXHOCTH)

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocToaTenbHast pabota

OrlNK.4.33 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUYeCKMX METOAOB B N
Mupa

03HaHMM OKPYXKAIOLLIEr0

425.0CHOBHEIE METOJBI MAaTEMATHUICCKOT'O aHaJIn3a

Nekuwnu; TpakTnyeckme 3aHATUS;

CamocTosaTenbHast paboTta

3. CopepxkaHue 1 CTPYKTypa yuebHOM ANCLUUNIMHDI

Tabnuua 3.1
CcCbINIKN Ha
o AKTUBHbIE
Tembl nekuunit Yacel pe3ynbTaThl YyebHast eATeNIbHOCTb
hopMbl, Yac.
0byueHus

Cemectp: 1

ﬂII/I,D,aKTI/I'-—IeCKaFI eanHunua: OCHOBHbIE MOHATUA TEeopnn MHOXXECTB.




1.0CHOBHHGHOHHTMﬂTeOpMM
MHOXXECTB.

OCHOBHble NOHATMSA:
MHOXeCTBO, (DyHKLMA, onepawmn
HajJ, MHOXeCTBaMMU.

MOoLLHOCTb MHOXeCTB. CYeTHbIe
N KOHTUHYa/IbHble MHOXECTBA.
Teopema 0 HECOM3MEPUMOCTH
AvaroHanm 1 CTOPOHbI KBagpaTa.
PacluMpeHHas uncnoBas ocb.
OkKpecTHOCTK.

2. MonHoTa MHOXecTBa
AEACTBUTENbHbIX YKCe.

OTKpbITbIE U 3AMKHYTbIE,
OrpaHyyeHHbIe 1
HeorpaHuyeHHble MHOXECTBA.
MpefencHble M N30MPOBaHHbIE,
BHYTPEHHWE, BHELLIHWE 1
rPaHWYHbIE TOYKN MHOXECTBA.
WHrmym 1 cynpemym
MHOXECTBa.

Teopema Apxumefa u ee
CNeacTBuS.

OCHOBHble TeOpeMbl,
XapaKTepusytoLLme MoJIHOTY
MHOXeCTBa (neMMa 0
B/IOXEHHbIX OTpe3Kax (MpuHUMN
Kowwu-KaHTopa), nemma o
nocnefoBaTelbHOCTU
CTArVBaIOLLNXCS OTPE3KOB.
Teopema KaHTopa 0 MOLLHOCTH
oTpeska., nemma bopens-flebera
0 KOHEYHOM MOKPbITUMK, NeMMa O
npesenbHOM ToUKe (NpuHLMN
BonbuaHo-BeiiepluTpacca).

AvpakTnyeckas eguHuLa: Yucnosble NocneaoBaTeslb

HOCTU

3. Yucnosble nocnesoBaTe/lbHOCTM
(OCHOBHbIE MOHATUS).

28,3

BecKoHeUYHO 60MbLUIVE U
6eCKOHEYHO Masible
nocnefoBaTenlbHOCTU U UX
cBolicTea. Teopema LLUTONMbLA.
CxognmocTb
nocnegoBatenbHOCTM. CBOIACTBA
npesenos
nocnef0BaTe/IbHOCTENA.

4. MOHOTOHHbIe
nocnefoBaTeNbHOCTH.

28,3

MOHOTOHHbIe
rocnegosatesibHoCTH. Teopema
BeiepLuTpacca o npegene
MOHOTOHHOWA
rocnegosatesibHoCTH. Yucno e.
CynpemyMm 1 MH(UMYM
rnoc/ef0BaTe/lbHOCTH.

5. MognocnegosatenibHOCTH,
YacTWUYHbIe npejensl 0 1
nocrefoBaTeIbHOCTL.

28,3

MoanocnefoBaTeNbHOCTH.
YacTuuHble npeaens n nx
CBOWCTBA. BepXHWIA U HAXHWIA
npegenbl Noc/efoBaTelbHOCTMU.

6. PyHOaMeHTa/IbHbIE
nocnefoBaTe/lbHOCTH.

28,3

dyHaaMeHTa/IbHble
noc/efoBaTeIbHOCTU U UX
CBOWiCTBa, KpuTepuii KoLuwm
CXOAMMOCTH
nocnefoBaTeNlbHOCT.




AvpakTnyeckas eanHuua: MNpeaenbl U HENPEPbLIBHOCTb PYHKLUMUN OAHON NepeMeHHOA

7. Mpegen gyHKUMK.

29,3

Mpenen gyHKUMK B TOUKe (N0
eliHe 1 no Koww). CeolicTBa
npesenos. Teopema 0 CBA3N
OLHOCTOPOHHUX NPeLenos ¢
iITOYHBIMU FPaHAMU QYHKLMN.
Ycnosus cyLLecTBOBaHNA
npegena yHKLUUN B TOUKe.
3ameyaresnbHble Npeaesbl U UxX
CNnescTBus.

8. Cumsonbl SlaHgay.

3,4

CpaBHeHWe 6ECKOHEYHO MaslbIX
1 6eCKOHEYHO 60/1bLLINX
(hyHKLMIA, CMMBOSbI SlaHaay v
NX CBOICTBA, 9KBMBA/IEHTHbIE
yHKUMN.

ACMMNTOTUYECKMNE Pa3NOXEHUS
HEKOTOPbIX (DYHKLWIA.

9. HenpepbIBHOCTb (YyHKLMW B
TOUKe.

30,5

OnpegeneHns, npumepsbl.
CBoiicTBa HeMpepbIBHbIX
GyHKUMIA. Knaccugukaums
TOYEK paspbiBa.

11. HenpepbIBHOCTb (DYHKLMN Ha
MHOMXECTBE.

30,5

TeopeMbl bonbuaHo-Kolum (06
obpaLLeHn (hyHKLMN B HOSb, O
MPOMEXYTOUHbIX 3HAYEHUUSAX).
Teopembl BeliepLutpacca o
HenpepbIBHLIX PYHKUMAX Ha
3aMKHYTOM MHOXecTBe (00
OrpaHNyYeHHOCTU 1 0
[OCTUXKEHUN IKCTPEMYMOB.)
KpuTtepuii HenpepbIBHOCTM
MOHOTOHHOW (hyHKLMN.
Teopembl O CYLLEECTBOBAHUM U
HenpepbIBHOCTI 06PaTHOIA

(yHKLMM

12. PaBHOMepHas HernpepbIBHOCTb.

OnpegeneHne, npuMepsl,
reomMeTpuyecKas
NHTepnpeTaums.

Heobxogumoe ycnosue
paBHOMEPHOW HenpepbIBHOCTU.
CsoiicTBa paBHOMEPHO
HernpepbIBHbIX (DYHKLIA.
TeopeMma MeiiHe-KaHTopa 1 ee
CNefCcTBus.

AvpakTuueckas eguHuua: MpoussoaHas u auddepeHuman




13. OCHOBHble NOHATUA
AndgdepeHUNanbHOro NCUNCNEHNS
(hYHKLMIA OQHOI NepeMeHHOIA.

31,5

HPOUVsBU4HRAA VI HNQPUEPERLVIAUT.
OAHOCTOPOHHME M 0606LLEHHbIE
OJHOCTOPOHHVE MPON3BOAHbIE.
Vcnonb3oBaHue
andgdepeHymnana ans
NPUGAVKEHHBIX BbIYUCNEHNIA.
Heobxoanmoe 1 focTaTouHOe
ycnoswue angdepeHLMpyemMocTm
(hyHKUMM B TOUKe. CBOICTBA
MPON3BOAHbIX.
AnddepeHumpoBaHune
06paTHOW, CNIOXKHOM 1
napameTpUYecKmn 3aaHHOW
(hyHKLUMIA.

VHBapuaHTHOCTb (DOpPMbI
nepeoro AuddepeHymnana.
Mpon3BoAHas CyMMBbl,
MPOU3BESEHNA N YACTHOTO.
Mpoun3BOAHbIE 3N1IEMEHTaPHbIX
(YHKLMNA.

"eoMeTpuyecKuii CMbIC/
NPOM3BOAHOW, OAHOCTOPOHHEN
NpPOV3BOAHOI 1 0606LLIEHHOIA
OJHOCTOPOHHEN NPOV3BOLHOM.
YpaBHeHWe KacaTe/lbHOM 1
HOPMasnn K KpUBOA.
lNpoun3BogHble U
AngdepeHymnanbl BbICLLNX

14. OCHOBHbIe TeOpeMbI
AnhhepeHLNaIbHOT0 CYUCIEHNS
(hYHKLWMIA 04HOM NepeMeHHON.

33,5,6

JTCT

YCNOBWMW BO3PaCTaHA n
ybbIBaHUSA YHKLUMMN B TOUKE,
Teopema Pepma 0 HeOO6X0AMMOM
YC/TIOBUM 3KCTPEMYMa, TeOpema
Ponns o Hyne NPOn3BOAHOM,
TeopeMbl Kown 1 JlarpaH»a o
KOHEYHbIX MpupaLLeHunsax n nx
cnefcTems. PelueHue
HepaBeHCTB C MOMOLLIbIO
Teopembl JlarpaHxa. Npasunno

Namuarana

15. ®dopmyna Teinopa.

321, 46, 6

dopmyna Teinopa c
OCTaTOYHbIM Y/IEHOM B (hopMe
LLinemnnbxa-Polua, SlarpaHxa,
Kouuw, MeaHo.

®opmyna MaksnopeHa.
MHorouneH Teinopa kak
MHOTOY/1IEH HaUNyuLLEro
NPUeAMXKEHNS PYHKLMK B
OKPECTHOCTW JaHHOMN TOYKM.

AvpakTuyeckas eauHuLa: MpunoXeHVs NPON3BOAHON K UCCEA0BaHMI0 PYHKLMIA




16. NccnepoBaHune QYHKLMWIA.

6 27,320, 5,6

JlocTaTouHble ycnosus
3KCTpemyMa (hyHKLMN.
BbInyk/ible PyHKUMN.
"eoMeTpuyecKuii CMbIC/
BbIMYK/OCTHU.

Heobxoanmoe 1 focTaTouHOe
YCNOBME BbINYKNOCTM
AndhdepeHUmpyemoit (4Baxabl
AndhdhepeHLpPYEMOit) PYHKLMK.
JlocTaToyHoe ycnosme nepernoa
AndhhepeHLpyemMoin hyHKLMN.
MocTpoeHue rpamKoB MIOCKNX
KPUBbIX, 38[JaHHbIX ABHO W/IN
napameTpuUYecKu.

AnpakTuuyeckas equHuLa: HeonpeaeneHHbIi

BbIpa>KEHUIA.

MHTerpan. IHTerpupoBaHune pauyoHaibHbIX

17. HeonpefeneHHbIn MHTerpan.

OnpefeneHve, CBOIACTBA,
OCHOBHas Tab/mua NHTerpaios.
O6-Lye nprembl
VHTErpupoBaHus:
WHTErpypoBaHyve no YyacTsm u
3a-MeHa NepemMeHHOIA.
WHTerpuposaHue
paLMOHa/IbHBIX,
MppaLmoHabHbIX U
TPaHCUEHAEHTHbIX PYHKLMWIA.

CemecTp: 2

AvpakTuueckas eauHuua: OnpefeneHHblli MHTerpan

18. OnpefeneHHbIA MHTErpan u ero
CBOWCTBA.

4 35,8

Heobxoaumoe ycnosme
WHTErpupyemMocTu no PrmaHy.
VHTerpasibHble CyMMbI 1 UX
CBOWACTBA.

Teopema PumaHa (Heo6xoammoe
1 JOCTaTOYHOE YC/oBMe
nHTerpupyemoctn). Knaccobl
VHTErpupyembIX hyHKLWIA.
CsolicTBa onpefeneHHoro
NHTerpana. Teopembl O CpeAHeM
3HaYeHWN NHTEerpana.
OnpefeneHHbIN HTerpan n
nepBoobpasHas yHKLNS
(MHTerpan ¢ nepemMeHHbIM
BEPXHMM MpPeAenom).

dopmyna HetoToHa-/1elibHuULA.
VHTerpmpoBaHmMe No 4acTam un
3aMeHa nepeMeHHOM.

WHTerpan ot (He)4eTHOA
(hyHKUMM No oTpesky [-a,a] , oT
NepuoanYHON BYHKLUUM NO
NOSTHOMY NEPUOLY.

dopmyna Teinopa ¢
OCTaTOYHbIM Y/IEHOM B
WHTerpanbHoi hopme.




UTTPELETIERAVIA TTPUL TUN,
3aMKHYTOW, CpSM/ISEMOIA
KpvBbIX. CBOliCTBa
CNpAMNAEMbIX KpUBbIX. [nvHa
AyrV KpWBOWA 3alaHHOIA.
AvidbdepeHupan gyru.
OnpegeneHns NOCKOW urypebl
¥ ee rpaHuLpbl. I'paHnLa
nnowaau 0. Kputepuii
KBaZpvpyeMocCT1 NI0CKOi
Gurypebl. .Mnowaap:
KPVBO/IMHEN-HO Tpanewumm,
KPUBO/IMHENHOrO CEKTOpA.
Mnowasb purypsl,
OrpaHWYeHHON 3aMKHYTOA

19. 'eoMeTpUYECKME NPUNIOXKEHMA 0 4 36. 425 8 CNPAMNAEMOiA KPUBOWA, 3ajaHHOW
onpefieneHHoro NHTerpana. ' ' napameTpuyecKumu
ypaBHEHNAMM.

OnpefeneHns KOHEYHOrO Tena.
Kputepuii kybmpyemocTu Tena..
O6bem uunuHapa ¢
KBaZpvipyeMbiM OCHOBaHWEM.
O6bem Tena BpaLleHus,
MONYYEeHHOr 0 BpaLLeHNEM
KPUBO/IMHENHON Tpaneuuu, B
[eKapToBOi cucTeme
KoopawuHar. MNnowasps
MOBEPXHOCTK Tena,
MO/yYeHHOr 0 BpaLLeHUEM
KPMBONVHENHOW Tpanewuum B
[leKapTOBOM cuCTeMe

[VZaYaYa¥alVINL-% o

AnpakTnyeckas eamHnLa: Heco6CTBEHHbIV MHTerpan

OnpefeneHns HeCOGCTBEHHOTO
nHTerpana I-ro u ll-ro poga.
OO6Lee NoHATME
HeCcOBCTBEHHOr0 MHTerpasna.
OCHOBHble TeOpeMbl:
NMHEWHOCTb, UHTErpupoBaHmne
HepaBeHCTB, hopmyna
HbloToHa-/1elibHnua,
WHTErPMPOBaHWME MO YacTAM,
3aMeHa nepemeHHbIX, CBA3b

0 4 35,37, 8 MeX[ly HeCOO6CTBEHHbIMU
NHTerpanamu.

CX0AMMOCTb HECOBCTBEHHbIX
NHTerpanos. ABCOMTHaA 1
YC/TIOBHAsA CXOAUMOCTb.
O06-Lme NpU3HaKM CXOQUMOCTMK:
npusHak Jupuxne n npusHak
Abens.

OnpegeneHve nHterpana Kowuw,
ero cBA3b C HECOOCTBEHHBLIM
NHTErpaiom.

20. Heco6CTBEHHBI MHTerpan u
nHTerpan Kowum.

AnpakTuueckas eaguHuua: AnddepeHumanbHoe ncumcneHne anst QyHKUMA HECKONbKIUX NePEMEHHbIX




21. MHoXecTBa K
nocrefoBaTe/IbHOCTU B N-MepPHOM
eBK/NA0BOM MPOCTPAHCTBE.

OCHOBHbl€e NOHATUS;
BHYTPEHHSIS U FPaHNYHas TOUKM,
npefenbHas U M30/IMPOBaHHas
TOUKM; OKPECTHOCTb TOUKM;,
OTKPbITOE 1 3aMKHYTOe
MHOXXECTBO; CBSI3HOE
MHOXXECTBO; OrpaHN4YeHHOe
MHOXECTBO.
MocnenoBaTeNnbHOCTb TOUEK
eBK/N0Ba NPOCTPaHCTBA.
CX0MOCTb B €BK/NJ0BOM
MPOCTPaHCTBE.

22. MNpefen N HenpepbIBHOCTb
(hYHKLMIA HECKONBKMX
nepeMeHHbIX.

29, 3,30,5

MoHATME YPOBHS PYHKLMN.
MpesenbHOe 1 MOBTOPHOE
npefenbHOe 3Ha4YeHNa (yHKLMN
B TOuKe. CBA3b MeX/y Npeaenom
B TOYKE W MOBTOPHbLIMM
npegenamu B 3TON TOUKE.
HenpepbIBHOCTb (hyHKLUMK: B
TOYKE, Ha MHOXECTBE, N0
KpUBOIA.

JTokanbHble CBOWCTBA
HenpepbIBHbIX (DYHKLWIA::
apuMeTUYECKMe onepauun,
HenpepbIBHOCTb C/I0XHOM
(hyHKUMN.

CsolicTBa pyHLWA,
HENpPepbIBHbIX Ha MHOXXECTBE:
TeopeMa 0 COXPaHeHMM 3HakKa,
Teopema 0 MPOMEXYTOUHbIX
3HaYeHUsX, TeOpeEMbI
BeliepwiTpacca.

CpaBHeHMe 6ECKOHEYHO MasbIX
N 6eCKOHEYHO 60/1bLINX
(hyHKLUMIA.

PaBHOMepHast HENpPepbIBHOCTb.




23. OCHOBHbIe MOHATUS U TEOPEMBI
AndgdepeHUnansHOro NcUMCneHNs
(OYHKLMIA HECKOMBbKNX
nepemMeHHbIX.

31,5,6

LnddepeHumpyeMocTb
(hyHKLMM B TOUKe. CBA3b MeXy
HEeMpepbIBHOCTbIO U
ANQpepeHLMpPyEMOCTLIO.
JlocTaToyHoe ycnosue
AnddepeHUmMpyemMocTu.
AvnddepeHLmpoBaHe CNOXHONM
(yHKUMN.

Mpoun3BoAHas Mo Harpas/eHNIo,
4aCTHble NPOU3BOAHbIE.
CsoiicTBa NPOMN3BOAHBIX NO
HanpasneHuo. MpagneHT
(OYHKLMM 1 ero reoMeTpu4ecKnii
CMbIC/I.

VIHBapnaHTHOCTb MepBOro
andgdepeHymana.
lNpoun3BofHbIe U
AnddhepeHumasbl BbICLLINMX
nopsakos. CUMBOINYECKas
(hopmyna ans BblYUCIEHUA
andgdepeHymnana.

Teopema 0 HenpepbIBHbIX
CMeLLaHHbIX NPOU3BOAHbIX.
BbluncneHve guddepeHumanos
CIOXHOW (PYHKLMMN.

24. HekoTopble npumMepsl
NpUMeHeHns andhepeHLManbHOro
ncUMCneHns OyHKLUMIA HECKONbKNX
MepemMeHHbIX.

56

CeoMeTpuYecKnii CMbIC
AnddepeHymana QyHKLUUN 2-X
nepeMeHHbIX: KacaTe/lbHas
NNOCKOCTb, HOPMa/IbHas
MIOCKOCTb, KacaTe/lbHbIN
BEKTOP, HOPMa/IbHbIA BEKTOP.
MprMeHeHne anddepeHupana B
NPUGIMKEHHBIX BbIYNCIEHUAX.
dopmyna Teinopa ¢
OCTaTOYHbIM Y/IEHOM B (hopMe
MeaHo.

JKCTpeMyMbl PYHKLMIA
HECKOJ/IbKMXX NepeMeHHbIX:
onpefeneHns, Teopembl 0
Heo6X04AMMOM 1 OCTaTOYHOM
YCNOBUAX CyLLLeCTBOBaHMWA
JKCTpemyMa.

AnpakTndeckasn eanHmua: AuddepeHumpyemblie 0To6

PaXEeHWS, HesIBHble PYHKLMN

25. HenpepbIBHOCTL U

v depeHLMpyeMOoCTb PYHKLNIA,
3aflaHHbIX HEABHO.

31,6

BekTopHble PyHKLUMK
HECKOJIbKMX MePEMEHHbIX.
OnpegeneHve
B3aVIMHO-O/IHO3HAYHOr O,
06paTHOr0, NMHERHOrOo 1
MOCTOSAHHOIO OTOBPAXKEHMS.
HenpepbiBHbIE 0TOGPaXEHNS: B
TOYKe, Ha MHOXECTBe.
PaBHOMEPHO HernpepbIBHbIE,
roMeoMOp{HbIe OTOOPaXKEHUS.




26. JToKanbHbIA N YCNOBHbIN
9KCTPEMYM (DYHKLIMN HECKO/bKUX
nepemMeHHbIX.

27,31

TeopeMbl O CYLLEECTBOBAHUM U
ANdepeHLpPyeEMOCTN HESABHOI
(hyHKUMN.

BbluncneHmne Nnpon3BoaHbIX
HesSIBHO 3afjaHHbIX PYHKLMWIA.
3aBUCUMOCTb (hYHKLIWIA:
onpefeneHve, LOCTaTOYHOe
YC/OBME HE3aBUCHMMOCTM
QyHKLWIA.

JToKanbHbIi OTHOCUTENbHbIN
(YCNOBHBIiA) 3KCTPEMYM:
onpegeneHve, HEO6X0AMMOE U
[0CTaTOYHOE YC/I0BUSA
NOK&/IbHOr0 OTHOCUTE/TIbHOTO
aKCTpemyMa.

MeTo/bl HAXOXAEHNS YCNOBHbIX
3KCTPEMYMOB: MeTOZ JlarpaHxa
N METOJ, UCKNIOYEHNS
MepemMeHHbIX.

HaxoxaeHve nHgrmyma
cynpemyma (yHKUMIA Ha
OTKPbITbIX 1 3aMKHYTbIX
MHOXXeCTBax.

AnpakTtunyeckan egnHmnua: EBKNMA0BO NPOCTPAHCTBO

R3

27. MNpocTtpaHcTBo R3.

2,24,6

KpuBas 1 NoBepxXHOCTb B
npocTpaHcTee Rn .

Ocobble TOUYKM KPUBOIA 1
MOBEPXHOCTMW.

KacatenibHas K KpMBOM 1
HOpMa/ib K NOBEPXHOCTM A5
pa3/INYHbIX CNOCO60B 3aaHus
KPUBOI 1 MOBEPXHOCTM.
KpuBO/IMHENHbIE KOOPAMHATI.
PerynspHoe npeo6pasoBaHve
KPMBbIX 1 NOBEPXHOCTEIA.
MonspHas, (0606LLeHHan)
umnnHapmyeckas, (0606LLeHHas)
chepunyeckas (0606LLEHHAS)
CUCTEMbI KOOPAMHAT.
OpueHTauus KpMBbIX 1
MOBEPXHOCTENA.

Knaccbl KBagpupyembix v
KybmpyembIx 061acTei.

AnpakTtundeckasn eguHunua: Yucnoseble pagbl

28. Uncnossble psgbl (OCHOBHbIE
MOHATUSA).

39,9

OnpefeneHve YMCNOBOro paaa,
ero YaCTU4HON CyMMbI U
ocTaTka.

"apMOHMYECKUIA 1
reoMeTPUYECKINIA padbl.
CX0AMMOCTb YMC/OBbIX PSAOB:
onpegeneHne CXo0AMMOCTH,
KpuTepuin Kowwm, Heobxoammoe
yCN0BYe CXOANMOCTH, OCHOBHbIE
CBOICTBA CXOAALMXCA PALOB.




29. 3HaKOMOCTOSAHHbIE YNCNOBbIE
psabl

39,9

Heob6xoan-moe 1 [ocTaToyHoe
YC/I0BME CXOAUMOCTM.
Teopema o "npoussegeHnn"
OrpaHn4eHHOW
nocnefoBaTenbHOCTY U
cxofgLlerocs paja.

MNpr3HaKy cpaBHeHWUs PALOB.
Npu3Haku cxogmMmocTi: KoLuwu,
[anamb6epa, MHTerpasibHbIi
npusHak Kowwun-MaknopeHa.
OG6006LLEHHbI FAPMOHUYECKNIA
pAa.

Teopema 06 OTCYyTCTBUU
YHU1BepcanbHOro pasa
CpaBHeHMs.

30. Yuncnosble pagbl 06LLero smaa.

39,9

AGCONTHAA 1 yCIoBHasA
CXOAMMOCTb.

"pynnmpoBKa 1 nepecTaHOBKa
YnieHoB paga. Teopembl Kowwn n
PvmaHa 0 nepecTaHOBKe Y/1eHOB
psga.

Mpu3Hak BeieplTpacca
abCo/MIOTHOW CXO4UMOCTM PAJO0B.
Mpr3HaKn cxoaMmMocTy aAns
psfoB: JlebHuua, Abens,
Onpunxne.

OueHka ocTaTka psaga
JelibHMUEBCKOro Tuna.

31. becKoHeYHble NPou3BeaeHNS.

OnpegeneHns 6eCKOHEYHOrO
NPOW3BEAEHUS 1 YACTUYHOIO
npomnssefeHuns. Heobxogumoe
yCI0BME CXOANMOCTU
BEeCKOHEYHOro NPOun3BeaeHM.
CBs3b MeXay CXOAMMOCTSAMU
6ECKOHEYHOr 0 NMPou3BeAeHNs 1

paga.

AnpakTnyeckas eamHnLa: OyHKUMOHAIbHbIE Nocnes,

0BaTE/IbHOCTU N

pagbl

32. ®YHKUMOHaNbHbIe
nocnegoBaTe/IbHOCTU U PAAbI.

38,39,9

OnpefeneHve, CBOICTBA,
OCHOBHas Tab/mua NHTerpaios.
O6uime Npuembl
NHTErpupoBaHuns:
WHTErpurpoBaHne Mo YacTsm u
3aMeHa rnepeMeHHOM.
WHTerpmnposaHue
paLuoHa/bHbIX,
nppaumoHanbHbIX 1
TPaHCUEHAEHTHbIX PYHKLWIA.

CemecTp: 3

AnpakTnyeckas eamHnLa: CTeneHHble psigbl




33. CTeneHHble pagbl.

46,9

MHOXecTBO, paguyc 1 NHTepBas
CXOLMMOCTW. CTEMEHHOrOo paja.
Teopema Kown-Agavapa o
paguyce cXo4MMOCTH
CTENeHHOro pAaja.

Teopema A6ens 0 paBHOMEPHO
CXOLMMOCTU CTENEHHOr 0. psaja.
CsoiicTBa CTeneHHbIX PSAO0B.
Psapa Teiinopa. OCHOBHble
NpYeMbI PasfoXeHNs yHKLNN B
CTEMNeHHOW psg,.

Teopema BeitepLutpacca o
NPUGAVXEHNI HENPEPbIBHOM
(hYHKLMM MHOTOYNIEHAMMW.

AvpakTnyeckas eguHuLA: VIHTerpanbl, 3aBMcsLLME OT NapaMeTpa

34. Co6CTBEHHbIE MHTErpanbl,
3aBuCALLMe OT NapameTpa

17, 37

CoO6CTBEHHbIE MHTErpasbl,
3aBuUCALLME OT NapameTpa.
TeopemMbl 0 HENPEPbIBHOCTH,
NHTErprypyemMocTu u
AnddepeHUmMpyeMocTn
COGCTBEHHOr0 MHTErpana,
3aBUCSALLEro OT napameTpa.

35. Hecob6CTBEHHbIE MHTErpanbl,
3aBUCALLME OT NapameTpa

17, 37

PaBHOMepHas cXo4MMOCTb,
NpY3HaKN paBHOMEPHOM
cXoaMMocTy. Teopembl 0
HenpepbIBHOCTY, NPeAe/ibHOM
nepexoge,
AnthhepeHLpyemMocTm 1
VHTErpupyemMocTu no napameTpy
HeCO6CTBEHHOr0O UHTErpana.

36. Mamma v 6eTa yHKLUN.

0

17, 37

SiinepoBbl MHTErparbl NepBoro
11 BTOPOro pojia 1 X CBOICTBA.

AnpakTudeckas egnHuua: KpatH

bl€ UHTErpasbl

38. VHTerpanbHble cymmbl Jap6y.
KpaTHble nHTerpanbi.

14, 425, 43

WMHTerpanbHble cymmbl Japby un
NX CBOMCTBA.

Knaccbl MHTErpmpyemMbix
yHKLNIA.

KpaTHble uHTerpasbl (MHTerpan
PumaHa) 1 nx cBOMCTBA.
CBefieHVie KpaTHOr0 MHTerpana K
nocnegosate/lbHbIM
OJHOKPATHbIM.

3ameHa rnepeMeHHbIX B KpaTHbIX
NHTerpanax.

40. "'eoOMeTpUYECKME MPUSIOXKEHUS
ABOVHbIX W TPOHbIX MHTErPasioB.

14, 344, 425, 43

BbluncneHne aavHbl ayru,
o6bema Tena, NoLaamn naocKoi
(Urypbl ¥ NOBEPXHOCTK
HEKOTOPbIX TeN BPALLEHUS.

AvpakTnyeckas eagnHmua: KprMBonvHeHbIe 1 NOBEPXHOCTHbIE MHTerpasibl




41. KpuBONMHENHbIE NHTErpasbl U
NX CBOMCTBA.

14, 344, 425, 43

KpvBO/IMHENHbIE MHTErpasibl
1-ro n 2-ro poga: onpegeneHue,
BbluMCNeHNe, cBolicTBa. CBA3b
MeX Ay KPUBONMHEHbIMU
WHTerpanamu 1-ro n 2-ro poga:
®dopmyna IMpuHa. BbipaxkeHne
naoLaay ¢ NOMOLLbIO
KPUBOIMHENHBIX UHTErpasios.
YCnoBus He3aBUCUMOCTK
KPUBO/IMHENHOIO UHTerpana ot
NyTW UHTErPUPOBaHnS.
BbIpaXkeHWe nnowaam B
KPUBOJ/IMHENHBIX KOOpAMHATAX.
BbiBof (hopmy/ibl 3aMeHbI
MepemMeHHbIX B ABO/HOM
NHTerpane.

"eOMEeTPUYECKMIA CMbIC/ 3HaKa
SKO6MaHa 0To6paxKeHNs
MN0CKOW 061acTu.

42. [0BepPXHOCTHbIE MHTErpasbl 1
X CBOWACTBA.

14, 344, 425, 43

Mnowaas NoBEPXHOCTH.
[MoBEpPXHOCTHbIE MHTerpasbl
1-ro n 2-ro poga: onpegeneHue,
BbluMCNeHNe, cBolicTBa. CBA3b
MeXay NOBEPXHOCTHbLIMM
WHTerpanamu 1-ro u 2-ro poga.
®dopmyna Ctokca. MNpunoxxeHne
(hopmynbl CTOKca K
NCCcneaoBaHNI0 KPUBOTMHENHbBIX
WHTErpanoB B MPOCTPAHCTBE.
dopmyna
Octporpagckoro-Iaycca.
MpunoxeHne hopMmy/bl
OcTtporpagckoro-laycca K
1CCnefoBaHMIo MOBEPXHOCTHbIX
WHTErpasios.

AVpakTnyeckas eanHMLA: NeMeHTbI Teopumn Noss




44. OnddpepeHumanbHble 1
MHTErpasibHble XapaKTepPUCTUKM
CKa/IIPHbIX 1 BEKTOPHbIX MOJEN. 0
MpuMeHeHWe BEKTOPHOIO aHa/n3a
B TEOpWM MONS.

15, 24, 323,
425, 45

["pafneHT ckangpHoro nons ,
AMBEPTeHLMA U, poTOp
BEKTOPHOIO Nons U nx
npeLcTaBneHne B AeKapTOBbIX
KOOpAMHaTax.

Oneparopb! TeOpUN MONS.
LiMpKynauma n noTok
BEKTOPHOIO Nons.
MpnbAMXEHHbIE BbIYUCEHNS
LMPKYNSLAN 1 NOTOKA.
Teopema
OcTtporpagckoro-aycca.
Teopema CToKca.
ConeHonganbHble U
NoTeHLMaNbHbIE BEKTOPHbIE
nons.

®opwmyna MpuHa
WHTErpMpoBaHns Nno YacTam.
KpuBO/IMHENHbIE CUCTEMBI
KOOpAMHAT, METPUYECKME
KO3pmLmeHTbI Jlama.
CpagueHT, poTop, AMBEpreHums
B KPUBOJIMHENHBIX KOOPAMHATAX.

CemecTp: 4

Anpaktundeckan eguHmua: Mepa MHOXKeCcTBa

45, ONeMeHTbl TEOPUM MHOXECTB.
OYHKLMA MHOXECTBA.

18

OCHOBHBbIe K/1acCbl MHOXECTB
(nonykonbLo, KoNbLO, anrebpa)
 UX CBOICTBa. bopenesckune
MHOXeCTBa.

PYHKLMN MHOXECTBA U UX
cBoicTBa. O6LLee NOHATUE Mepbl
KaK (DyHKLMN MHOXeCTBa.

46. Mepa B npocTpaHcTee R3. 0

18

Mepa >XoppgaHa, Jlebera u
Cruntbeca

Anpaktudeckan egnHuua: MNpocTpaHCcTBO C M

epom

47. CX04MMOCTb B MPOCTPAHCTBE C
MepOIA.

18

SKBMBA/IEHTHbIE (YHKLMN.
N3MepuMble QPYHKLUMMN U X
CBOWCTBA.

CX04MMOCTb MOYTH BCIOAY M
CXOAMMOCTb MO Mepe.

CB#3b MeXay NOHATUAMM
paBHOMEPHOM CXOAMMOCTH,
CXOAMMOCTY NOYTU BCIOAY U
CXOAMMOCTBIO MO Mepe.
MpocTble hyHKUMK. Teopema 06
annpokcMmamMm n3mepmmoin
(OYHKLMMX NPOCTbIMU
(yHKUMAMMN.

AnpakTnyeckas egmHnLa: OYHKLUMM OrpaHUYeHHOR Baprauuu.




48. ®YHKLMM OrpaHNYeHHOW
Bapuavum.

18

MOHOTOHHbIE (hyHKLMN,
(hyHKUMA cKaukoB. Teopema 0
pa3sfoXXeHU MOHOTOHHOM
HeyOblBatoLLIEN PYHKLMN.
®YHKLMM OrpaHNYeHHOA
BapuaLmmn 1 nx CBOMCTBA.

AunpakTnueckasn eguHuua: MiHTerpan Jlebera

49. NHTerpan Jleberau ero
CBOWCTBA.

18

WHTerpan Jlebera ans npoctbixX
(hyHKUMIA 1 ero CBOICTBA..
WHTerpan Jlebera no MHOXeCTBY
KOHEYHOIA Mepbl 1 ero CBOMCTBA.
Curma-afAMTMBHOCTb U
abCconTHasA HeMpepbIBHOCTb
nHTerpana Jlebera.

WHTerpan Jlebera no MHOXeCTBY
OeCKOHeYHON Mepbl.
MpefenbHbIA Nepexos Noa
3HaKoM uHTerpana Jlebera.
Teopema Jlebera. CpaBHeHMe
nHTerpana Jlebera ¢ MHTErpasiom
PumaHa.

Onpaktudeckasa egnHmua: NHterpan CTunTb

eca

50. NHTerpan CTuatbeca u ero
CBOWCTBA.

18

WHTerpan Ctuntbeca. Knacchbl
NHTErpmpye-MbIX QYHKLUWA.
CaolicTBa nHTerpana Ctuntbeca.
Mpe-aenbHblli Nepexos nog,
3HaKOM uHTerpana CTunTtbeca.

AupakTudeckasa eguHuda: Pagbl dypbe

46. Paabl ®ypbe B rnnbbepToBOM
MPOCTPaHCTBE.

47

OpTOoroHa/IbHbIMK CUCTEMAMMU.
,PasLioxeHue B psag Pypoe B
rMnb6epTOBOM MPOCTPAHCTBE.

52. TpuroHomeTpuyeckme paabl
®ypee.

425, 47

Mepurognyeckmne BeNnUMHbI U
rapMOHMYECKNI aHa/IN3.
TpPUrOHOMETPUYECKNIA pag,
®ypbe: onpeseneHue,
CXO[MMOCTb, CBOICTBA,
WHTerpasibHoe NpefcTaBfeHme
MHOrouseHoB Pypbe.
OC06EHHOCTY pa3foXXeHUs B psif
®ypbe YETHbIX N HEYETHbIX

(hYHKLMIA.

Tabnuua 3.2

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

hopmbl, Hac.

Yacbl

CcbINIKM Ha
pesynbTaThl
00y4eHus

YyebHas eATe/IbHOCTb

Cemectp: 1

Jnpaktuyeckada eanHuua: OCHOBHbIE MOHATUA TEOPUN MHOXXECTB.

1. 'padmky anemeHTapHbIX
(hyHKUMIA, Npeobpa3oBaHme
rpacmkoB. HepaseHCTBa,
cofiepxaLLye Moay/b.
HepaBeHCTBO TpeyrosibHUKa.

320, 425

CTyAeHT n3yyaeT OCHOBHbIE
npeobpasoBaHns rpamkos
(hyHKUMIA; peLuaeT HepaBeHCTBa,
cofepalLme Mogyb,
[0Ka3blBaeT HEPaBEHCTBO
TpeyronbHMKa




2. MeTof MaTeMaT/4ecKoi

CTy[ieHT [J0Ka3bIBaeT TOX/AECTBA

1,425 N HepaBeHCTBa METOAOM
NHAYKUNN. o
MaTemaTnyeckor HAYKUMK
3. OrpaHunyeHHble 1
CTyaeHT Haxo4uT CyrnpemMyM u
HeorpaHM4yeHHble MHOXECTBA. 27,3
NH(UMYM MHOXeCTBa
TOUYHbIe rpaHy MHOXECTBA.
AnpakTnyeckasn eguHuLa: Ymcnosble nocnefoBaTe/lbHOCTH
CTyfeHT yumTcs Nnosb30BaThCs
KBAHTOPHLIMW ONpeseieHnsMMU,
4. OrpaHu4yeHHsble, P Pea
0CBaMBaeT OCHOBHbIE MPUeMb
HeorpaHu4yeHHble, MOHOTOHHbIE
BbIUWC/IEHNA NPeLenos
nocnefoBaTeslbHOCTU. BeCKOHeYHO
27,28, 3 nocsiefoBaTe/ibHOCTH,
60/bLUVE N GECKOHEYHO Masible
BbIUYUCNSAET CYyNpeMym u
nocnefosatensHoCTU. Mpegen
WH(UMYM NOCef0BaTeIbHOCTH,
nocrefoBaTeIbHOCTU. <
N3y4yaeT OCHOBHbIE CBOWCTBA
nocneaoBaTelbHOCTEN,
o CTyfeHT 3HaKOMUTCA C
5. Teopema BenepLutpacca o YA
o HEKOTOPbIMY NpUMepaMm
npegesne MOHOTOHHOM 28,3
NPUMEHEHWS TEOPEMBI
nocnefoBaTe/lbHOCTU. o
BelepLuTpacca
6. MognocnegosatesibHOCTH, CTyOeHT yumTca HaxoauTb
YyacTU4HbIe Npejenbl 28,3 YyacTU4Hble Npeaenbl
nocrefoBaTeIbHOCTU. nocnefoBaTeIbHOCTU.
CTYLeHT yunTca uccnefosaTb
7. ®yHOaMeHTa/bHbIe YACHT y A
28,3 nocsieoBaTe/lbHOCTb Ha

nocnenoBaTesibHOCTH.

(hyHAAMEHTaNbHOCTb

AnpakTnyeckas eamHnua: MNpegenbl M HEMNPEPbIBHOCTb (DYHKLMUW OHOW NepeMeHHOIA

8. OnpegeneHuns npegena QyHKUMN

CTyaeHT [10Ka3bIBaeT
CYLLIECTBOBaAHWE U

o 2 H TBOBaHWe N
no Kotwuu, no MenHe. 93 CCYLLECTBOBAHNE pe,u,vena ¢
MOMOLLbH0 OMpPeaeneHnin
npegena no Koww n no eitHe
CTyaeHT BbIYMCNSET Mpefenbl
9. BbluncneHue npegena gyHKUNN. APO6HO-paLMOHANbHBIX,
3ameyarenbHble npegenbl U nx 29, 3,425 nppaLmoHabHbIX 1
CeacTBus. noKasare/lbHO-CTEeMNeHHbIX
(hyHKL WA
CTyAeHT n3yyaeT CBOICTBA
10. CumBonb! SlaHgay. MNopagok cumBO/OB JlaHaay, onpegenseT
MasioCTV 1 MopSAJOK pocTa 3,4 NnopsifoK pocTa (MasocTw)
yHKLMN. 6eCKOHEeYHO 60bLLO (Manoi)
(hyHKLMM
11. MeTof BbleNeHNS FNaBHOM
CTyfeHT BblUMCNAET Npefentl,
4acTtu (BblUMCNEHNE NPeaenos ¢
29, 3,425 NCNO/b3ya MeTOp BblaeneHns
MOMOLLbI0 aCUMNTOTUYECKMX o
", rNaBHoOW YacTu
pasnoXeHuni).
CTyfeHT Bbluncnset
12. O4HOCTOPOHHME Npeaensbl. YA
O[LHOCTOPOHHWE npejenbl,
HenpepbIBHOCTb (hyHKLMN.
29,3,30,5 |uccnenyeT yHKLMKN HA

Knaccuimkaums Touek paspbisa.
CaoiicTBa HenpepbIBHbIX (DYHKLWMIA.

HEenpepbIBHOCTb, onpeaenseT
XapaKTep TOYeK paspbiBa

OunpakTundeckas eguHuua: lNpoussogHas n gndgepeHuman




13. OnpegenexHne NPoOV3BOLHON.
BbluncneHne Npov3BOAHbIX
(hYHKLWMIA, 3a[jaHHbIX IBHO, HESIBHO
(hYHKLMOHaNbHbLIM YpaBHEHNEM,
napaMeTpUYeCKNMMN YpaBHEHUAMMU.
Mpowv3BoaHas 06paTHOMN (hyHKLMMN.

4 31,5,6

CTyA€eHT M3y4yaeT OCHOBHbIE
npuemMbl aAndhepeHLMpoBaHUA
CNOXHbIX, HESIBHO 1
napameTpUYECKM 3afaHHbIX

(hyHKL WA

14. AnddhepeHuman n ero cessb ¢
NpPOV3BOAHOIA.

MpumeHeHne anddepeHumana o
NPUGAKEHHBIX BbIYNCIEHWIA.
MpownssoaHble 1 anddepeHLmans
BbICLUMX NOPSSKOB.

4 31,425,5,6

CTyfeHT BbluncnseT
AndgdepeHUmansl pasHbIxX
NOPALKOB AN15 ABHO U HESIBHO
3aflaHHbIX PYHKUWIA, NCONb3yeT
AnddepeHuman ans
NPUGAVKEHHOTO BbIYMCIEHMA

(yHKUMN.

15. MNpnmeHeHVe Gopmy bl
Telinopa 4,19 BblYMCIEHNS

CTyZIeHT NpUMeHsieT opmyny

3,321, 425, 46, | Tennopa AN Bbl4UCIEHNA
npegenos, NPUOIVKEHHBIX 4
o 6 npeenos 1 foKasaTenbCTea

BbIUUCNEHNIA (hYHKLMN U

HepaBeHCTB
[,0Ka3aTefbCTBa HePaBeHCTB.

CTyfieHT BblUUCNSET Mpeaensl ¢
16. Mpaswuo Jlonutans. 2 3,425, 6 YA PEA

nomoLblo npasuna Slonutans

17. ['eoMeTprYeCKmEe NPUNOXKeHUs
NPON3BOAHOIA.

2 320, 425,5, 6

CTyAeHT CTPOUT KacaTe/lbHbIE 1
HOPMa/IN K KPUBOMA, BbIUYMCNISIET
yron mexay KpuBbimMm

18. Vicnonb3oBaHne NPOM3BOAHOIA
1 anddepeHUmana ans peLLeHns
MWHVMaKCHbIX 334au.

6 |27,33,425,5,6

CTyAeHT HaxoauT NOKa/IbHbIN
3KCTPEMYM (PYHKLMN,
HanboblLee ¥ HaMMeHbLLee
3Ha4eHue yHKLUUN Ha
MHOXECTBE

AnpakTnyeckas eamHnLa: MNprnoXxeHWs NPOV3BOAHON K UCCNEA0BaHNIO DYHKLWIA

19. NccnepoBaHune QyHKLMWIA 1
MOCTPOeHWe rpafurKoB 15 ABHOIO
¥ NapaMeTpUYECKOro 3afaHus.

8 320, 425, 6

CITYACHT AAXULOVITT TIJUNTRY TRV
MOHOTOHHOCTW, Hanpae/ieHne
BbINYK/IOCTM, TOUKM Nepernoa,
acUMNTOTbI, 0COBbIE TOYUKU
(YHKLMK; CTPOUT KacaTe/lbHble
1 HOPManu K KpUBOIA;
BbIYMCNSAET Yron Mexay
KPMBbIMM; CTPOUT rpaiukm

OOACcIAAN IZNIARL N

AnpakTnueckasn eanHmua: HeonpeaeneHHbIi

BbIPaXKEHUI.

NHTerpas. IHTerpupoBaHue paumoHaibHbIX

20. MepBoO6pa3Has 1
HeornpeeNeHHbIN NHTerpan.

CTyfeHT 3HaKOMUTCS €
TabnnLIEN OCHOBHBbIX
WHTErpanoBs: BblYMCNSET

OCHOBHbIE NpreMbI 4 425,7,8 o
HeonpeaesieHHbIN NHTerparn,
WHTErpupoBaHna. VIHTerpmposaHue
o MCMo/b3ys MHTerpupoBaHme rno
Mo YacTAM U 3aMeHa NepemMeHHoON.
4acTAM U 3aMeHy nepemMeHHbIX
CTyfeHT BbIYUCNAET UHTerpasbl
OT pauMOHa/bHbIX QYHKLNNA,
NCMosb3ys METO
21. NuTerpuposaHue y A
4 7 HeonpeaeneHHbIX

paLOHabHbIX BblPaXXEHWIA.

KO3(D(PULIMEHTOB, METOL
BbIYEPKMBAHWIA N METO[,
OcTporpagckoro

CemecTp: 2

AvpakTnyeckas eanHuua: HeonpeaeneHHbIi UHTerpan. VIHTerpupoBaHme TpaHCLEeHAETHbIX

BbIpa>KeHN




CTyfeHT BbIYUCNAET UHTErpasbl
22. IHTerpuposaHue
o 1 4 7 OT TPaHCLEHAEHTHbIX
TPUrOHOMETPUYECKUX BbIPXKEHWI. o
BbIpaXXeHWi
CTyfeHT BbIYUCNAET UHTerpasbl
23. TpuUroHoMeTpuryeckme 0 1 7 C NOMOLLbI0
NMOACTaHOBKMW. TPUrOHOMETPUYECKIMX
NoACTaHOBOK
CTyfeHT BbIYUCNAET UHTerpasbl
OT BbIPaXEHWI, CofepXKaLLMX
o NKasbl: MHTErpupoBaHue
24. VIHTerpnpoBaHue BbIPaXXEHWN, baj PP
COLEDKALLIX DALNKAIbI 3 9 7 BUHOMUATbHBIX
AEPKALNAX Pad ' AnddepeHUmnanos,
YHVBEpPCa/IbHbIE MOACTAHOBKM
diinepa, noacTaHoBKa Abens.
AvpakTnyeckasn eguHuua: OnpegeneHHbI UHTerpan
CTyfeHT Bbluncnset
onpefeneHHbIe UHTerpasbl OT
HernpepbIBHBLIX U PaspbIBHbIX
26. BbluncneHuve onpegeneHHoro pepel pasp
2 6 35,425,8  [dhyHKUMIA, MCNONb3YS OCHOBHbIE
NHTerpana. ,
NpUeMbl MHTErPUPOBaHUS;
YUUTCA OLLEHUBATb 3HAYEHNe
WHTErpana.
CTyfeHT BbluMcnseT
GECKOHEeYHbIEe CyMMbI C
27. HekoTopble npumMepsbl
MOMOLLbO OMpPeeneHHbIX
npYMeHeHWs onpegeneHHoOro 0 2 8 .
WHTErpaioBs; 3HaKOMMUTCSA C
WHTErpana.
WHTErpasiomM ¢ NepemMeHHbIM
BEPXHUM MPeenom.
CTyfeHT BblYUCNAET MoLaabs
KPUBOIMHENHO Tpaneuuu,
28. ['eomMeTprYeCKMe NPUNOXEHNA
2 4 344, 36, 425, 8 |anvHy oyrun, o6beM Tena
OnpefeneHHoro NHTerpana.
BpalLleHus, niowaib
NMOBEPXHOCTM Tefa BpaLleHus.
AnpakTnyeckas eguHmua: HecobCTBEHHbIN MHTerpan
CTyfeHT Bbluncnset
29. BblumncneHve HeCobCTBEHHbIX 1 2 35 37 8 HeCcOOCTBEHHbIe MHTErpabl;
WHTerpasos. Y 13y4yaeT CBOICTBA
HeCO6CTBEHHBIX MHTErpasioB
CTyfeHT nccnegyet Ha
30. CXoanMOCTb HECOBCTBEHHbIX YA Ay
CXOAMMOCTb HECOOCTBEHHbIE
WHTerpasioB 0T 3HAKOMOCTOAHHbLIX 1 4 37
o WHTErpasibl OT 3HAKOMOCTOAHHbIX
(YHKLUMIA. o
(hyHKUMI
CTyfeHT nccnepyert Ha
31. A6ConoTHas 1 yCnoBHas YA Ay
CX0AMMOCTb (aBCONOTHYIO U
CXOMMOCTb HECOOCTBEHHbIX 1 4 37

NHTErpasos.

YC/TIOBHYI0) HECOBCTBEHHbIE
MHTErpabi

AnpakTuueckas eguHnua: AnddepeHumanbHoe ncumcneHne ans yHKUMUA HECKONbKUX NePeMeHHbIX

32. MOBTOPHbIE U ABOIHbIE
npegensl. HenpepbIBHOCTbL
(DYHKLMIA HECKONbKMX
nepeMeHHbIX.

29, 3,30

CTY[IEHT BbIYMCISIET ABOViHbIE U
MOBTOPHbIE Npe/enl,
onpeaenseT TOUKM paspbiBa

(yHKUMN.




33. OCHOBHbIE MOHATUS N TEOPEMbI
ANhhepeHLNaIbHOT0 NCYUCTIEHNS

CTyaeHT Bbluncnset
MPOM3BOAHbIE MO HANPaBNEHNIO
,YaCTHbIE NPOV3BO/HbIE;

31,6 rpafueHT, anddepeHLman
(hYHKLMW HECKOMBKUX Paj Avdbcpepeny
(DYHKLUMW. YUNTCA UCMOSb30BaTb
nepeMeHHbIX.
anddhepeHumnan ans
NPUGAMKEHHBIX BbIYNCIEHWIA.
o CTyfeHT nccnegyet Ha
34. JToKa/bHbI 3KCTPEMyM YA Ay
3KCTPEMYM ABHO U HESIBHO
(hYHKLMN HECKObKNX 27, 33,425, 6
3alaHHble  (PYHKLMN MHOTMX
nepeMeHHbIX. /
NepeMeHHbIX;.
CTyfeHT nccnepyet Ha
NOKa/IbHbIA 1 YCNOBHbIN
35. YCNoBHbI 3KCTPEMYM 3KCTPEMYM ABHO 1 HEABHO
(DYHKLMM HECKONbKNX 27, 33,425, 6 [3a8aHHble yHKUMU MHOTUX

NnepemMeHHbIX.

NnepemMeHHbIX; peLllaeT
MWHNUMaKCHbIE 3ala4ll B
MHOTOMEpPHbIX obnacTax

AnpakTndeckasn eauHmua: AuddepeHumpyemblie 0To6

padkeHWs, HesIBHble (hyHKLIMM

36. 3ameHa nepemMeHHbIX B
AnthhepeHLNaIbHBIX YPaBHEHNSX.

31,425, 6

CTyLeHT yumnTca fenatb 3aMeHy
nepemMeHHbIX B
AnthhepeHUmabHbIX
ypaBHEHMAX

AnpakTuyeckas eamHnLa: Ymcnosble psgbl

37. 3HAKOMOCTOSAHHbIE YNCNOBbIE
psabl

39,9

CTyZeHT nU3y4aeT OCHOBHbIE
NnpueMbl UCCNe0BaHUA Ha
CXOMMOCTb 3HAKOMOCTOSAHHbIX
4MCNOBbLIX PAAOB: HEOOXOAMMOE
YC/I0BME CXOAMMOCTU; MPU3HaKK
CpaBHeHWs, NPU3HaKu
[Hanamb6epa 1 KoL,
WHTerpaibHbINA NpU3HaK
Kowwun-MaknopeHa.

38. A6CoNMOTHas U yCNoBHaS
CXOAMMOCTb YMCOBbIX PAAO0B.

39,9

CTyfeHT n3yyaeT NpusHaku
CXOAMMOCTY YMCNOBBIX PSAOB
ob6Lyero Buaa: BeliepluTtpacca,
Ovipnxne n Abens; nccnepyet
XapaKTep CXOAMMOCTY
(abconoTHas Um ycnoBHas)
4MCNOBbLIX PSAOB.

AnpakTnyeckas eamHnLa; OyHKUMOHAIbHbIE NOces,

0BaTe/IbHOCTU N

pagbl

39. PaBHOMepHas 1 NoToYeUHas
CXOAMMOCTb (DYyHKLMOHabHbIX
nocrefoBaTelbHOCTeN U pAfoB

28,38, 39,9

CTy[eHT n3y4yaeT OCHOBHbIE
nprembl UCCNeL0BaHNA Ha
CXOAMMOCTb (hYHKLMOHANIbHBIX
nocefoBaTeNlbHOCTEN U pAfoB
(HeobxoaMMOoe ycnoBue,
npusHaku BeliepLuTtpacca,
Onpuxne n Abens); uccnegyet
XapaKTep CXOAMMOCTY
(hYHKLUMOHaNbHbIX PAA0B
(abconoTHas uam ycnoBHas,
paBHOMepHas nnu
HepaBHOMepHas)

CemecTp: 3

AvpakTuueckas eguHuua: CTeneHHble psifbl




40. PaznoxeHune hyHKUMM B

CTY[eHT 13y4aeT OCHOBHble

" 2 2 39, 425, 46, 9 |npuembl pa3noXxeHnst PyHKLUMKN B
CTENeHHOW pAg, o
CTENeHHOW pAag,
41. Pagunyc, nHTepsan u CTyaeHT onpegenset
MHO>ECTBO CXOAUMOCTU 1 2 39,9 MHO>XECTBO CXOAUMOCTU

CTEMNEHHOIO pAaja

CTENEHHbIX PAAO0B

AvaakTuueckas equHULA: VIHTerpasbl, 3aBUCsILLME OT NapameTpa

42. CO6CTBEHHbIE UHTErpasbl,
3aBuUcALLMe OT NapameTpa

17,37

CTyfeHT yumTCs BbIYUCNATD
COGCTBEHHbIE UHTErpabl,
3aBUCALLME OT NapameTpa,
BbIMOMHATL NPeAe/bHbIN
nepexoj, MHTerpupoBath u
AnddepeHympoBats UX Mo
napameTpy,.

43. HecobcTBEHHbIE UHTErpasbl,
3aBuCALLMe OT NnapameTpa

17, 37

CTyaeHT U3y4aeT OCHOBHbIe
MPUEMbI BbIUVCIEHUS
VIHTErpanoB, 3aBUCALLNX OT
napameTpa; UccneayeT Ux Ha
CXOANMOCTb

44. NHTerpanbl Jiinepa

17,37

CTy,U,eHT BbIHNCNAET NHTETPabl,
MNcnonb3yqd raMmma n 6eTa

yHKLMM

Anpaktudeckan egnHuuya: KpatH

blé MHTErpasbl

45. BbluncneHne ABOMHbIX
WHTerpasos.

11

14, 24, 425, 43

CTyAeHT yumTCs paccTaBnsTh
npegenbl UHTErpUpoBaHUs B
ABOViHbIX MHTErpanax
(pekapToBbIE 1 NOMSIPHBIE
KOOpAMHATbI), BbIYNCAATb
ABOViHble UHTErpanbl OT
pa3pbIBHbIX (YHKLWIA, MEHATb
NOPALOK NHTErPUPOBaHMS,
BbIMOHATb 3aMeHY NepeMeHHbIX

46. BbluncneHne TPOHbIX
NHTErpaios.

13

14, 24, 425, 43

CTyAeHT yumTCs paccTaBnsTh
npegenbl UHTErpUpoBaHUs B
TPOMHbIX NHTErpanax
(nekapToBble, (06006LLEHHbIE)
LMAMHAPUYECKNE 1
(0606LLEHHbIE) Chepryeckme
KOOpAMHaThbl), MEHATb NOPSLOK
WHTErpupoBaHuns, BbINOMHATb
3aMeHy NnepeMeHHbIX

47. ['eoMeTpUYECKME NPUTIOXKEHUSA
ABOVIHbIX W TPOVHbIX MHTErpaios

14, 344, 425, 43

CTyfieHT BblYMCNAET NNOLLAAMN
MNOCKUX (PUryp, 06beMbI Ten,
NNOLLAaAW NMOBEPXHOCTM U
06bEMbI TeN BPaLLEHNs

AnpakTtundeckasn egnHunua: Kpuso

NIVHerHbIe N

NMOBEPXHOCTHbLIE NHTET

panbl

48. BbluncneHme KpUBOIMHERHbIX

CTyfeHT BbluMcnseT

2 4 14, 425, 43 o
NHTErpaos. KPVBO/IMHENHbIE MHTErpasibl.
49. BblumcneHne nosepxHOCTHbIX 2 6 14 495 43 CTyaeHT BbluncnseT
WHTErpasos. ’ ’ MOBEPXHOCTHbIE UHTErpasbl
51. dopmyna CTokca U ee
NPUIoXKeHWe K UCCnefoBaHunio CTyfeHT 3HaKoMuTCA C
KPUBOMMHENHBIX MHTErpasioB B 0 4 14,425, 43  |NpUNOXEHUSMI KPUBONMHENHBIX

npoctpaHcTee. dPopmyna
Octporpagckoro-Iaycca

N NOBEPXHOCTHLIX UHTErpaoB




52. 'eomeTpUYECKne NPUIOXKEHNA
KPUBOJIMHENHBIX 1 MOBEPXHOCTHbIX 0 4
WHTErpanos

14, 344, 425, 43

CTyneHT nsyyaet
reoOMeTpUYeCcKme NPUIoXKeHUA
VHTErpasioB No MHOroo6pasuam
(&nmHa gyru, nnowass NNOCKoN
(urypel, Nnowasb NOBEPXHOCTA
1 06bEM Ten BpaLleHns).

53. dopmyna MpyHa

CTy,CI.EHT 3HAaKOMUTCA C

0 2 14, 43 opMynoi MpuHa

WHTErPMPOBAHNA NO YacTAM. (hopmy P
WHTErPMPOBaHNA MO YacTAM.

OunpakTnyeckasn eanHuLA: OeMeHTbl TeOpUKY Nons
CTyfeHT Bbluncnset
AndhhepeHuabHbIe 1
WHTErpasibHble XapaKTepucTuKm

54. OCHOBHbIe NMOHATUA U TeopeMmbl 3 8 15, 24, 323, |nonAa B AeKapTOBbIX,

Teopun nons 425, 45 UUNNHAPUYECKNX W
chepryeckmx KoopauHaTax,
n3yyaeT npasuna paboTbl C
orneparopomM MamuibToHa

CemecTp: 4

AnpakTnyeckasn egnHmua: Mepa MHoXecTBa
CTyLeHT 3HaKOMUTCA C
MOHATUAMM: BOPe/eBCKoe

57. OneMeHTbI TeOPUM MHOXECTB. P

Mepa MHOXeCTBa 2 8 18 MHO>XECTBO, U3MeprMoe
MHOXECTBO. Bbluncnset mepbl
MHOMXECTB.

AnpakTnyeckas eguHmua: NMpocTpaHCcTBO C Mepoi
CTyLeHT 3HaKOMUTCA C
MOHATUAMUN: N3MEPUMOCTb

58. CxoaMmocCTb B MPOCTPaHCTBE C 2 6 18 (hyHKLMW, CXOANMOCTb MOYTH

Mepoi

BCIOZY M CXOLMMOCTb N0 Mepe
nocnesoBaTeNbHOCTH
N3MEPUMBIX (DYHKLWI

AvpakTrnyeckas eagnHmua: @YHKLMW OrpaHUYeHHOR Bapraumm.

59. ®dYHKUMMN OrpaHNYEHHON

CTy,CI.EHT BbIHYNCAAET Bapuaumnio

2 5 18 o

Bapuauum. (YHKLNIA.
OnpakTnueckasn eanHmua: ViHTerpan Jlebera

CTyLeHT 3HaKOMUTCA C
60. BbluncneHve nHTerpana Jlebera 2 6 18, 425 MeTOoZaMu BblUNC/IEHUNS

nHTerpana Jlebera
OvpakTndeckas eguHuua: Hterpan CtunTbeca

CTyaeHT 3HaKoMUTCA C
61. BbluncneHve nHterpana

0 3 18 MeToZaMu BblUNC/IEHUS

CtunTbeca.

nHTerpana CtunTbeca.
AupakTudeckasa egnHuda: Pagbl dypbe

CTyZeHT CTPOUT pasfoxeHue

(hyHKLWI B
62. TpuroHomeTpuyeckume pagbl 3 8 47 TPUrOHOMETPUYECKUNIA PAL,
dypbe ®ypbe, N3yyaeT CBONCTBA

TPUrOHOMETPUYECKMX PALOB

dypbe

4. CamocTosiTeNlbHas paboTa oby4atroLerocs
CcbINkuM Ha
o Yacbl Ha Uacbl Ha
No Buabl caMOCTOATENLHOW PaboThbl pesynbTarthbl
06yueHus BbIMNOJIHEHME [KOHCY/TbTalnu




Cemectp: 1

1,27, 28, 29, 3,

320 3214 |° 0

1 |KOHTpOsbHble paboThbl

lMoBTOpPeHMe paHee U3yyeHHOro matepuana: Posk C. X. AuddepeHumanbHOe N MHTerpasibHoe NCYUCIEHNE
(hyHKLWMIA 0aHOI NepemMeHHON : yuebHoe nocobue / C. X. Posik ; HoBocKG. roc. TexH. yH-T. - HoBocubnpck,
2007. - 299 c. : nn. Posk C. X. MaTemMaTuU4ecKunin aHann3 [SneKTPOHHbIN pecypc] : 3N1eKTPOHHbIV
y4ebHO-MeToAMYECKMI Komnneke ans ctygeHtoB @M / C. X. Posik ; HoBoCcKG. roc. TeXH. YH-T. -
Hosocunbupck, [2011]. - Pexxkum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. -
3arn. ¢ aKpaHa.

1,27, 28, 29, 3,
2 |MNoArotoBKa K 3aHATUAM 30, 31, 320, 54 6
321, 33,4,5,6

M3yyeHmne TeopeTuyeckoro mMatepuana. PeleHmne 3agad: Posk C. X. AuddepeHunansHoe U MHTerpasibHoe
ncumcneHne yHKUMIA 0AHOM NepeMeHHo : yuebHoe nocobue / C. X. Posik ; HoBOCKOG. roc. TeXH. YH-T. -
Hosocnoumpck, 2007. - 299 c. : un. Posk C. X. MaTtemaTuyeckuii aHanm3 [OneKTpoHHbIn pecypc] :
3MEKTPOHHbI Y4e6HO-METOAMYECKINI KoMMneKe ans cTyaeHToB PIMU / C. X. Posik ; HoBocK6. roc. TexH.
YH-T. - HoBoCMGMpcK, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ aKpaHa.

1,27, 28, 29, 3,
30, 31, 320,
321, 33, 4, 425,
56

3 |lMoproToBka K atTectayumm 20 2

M3yyeHne TeopeTYecKoro matepmana, 03HaKoOM/IeHMe C TUNOBLIMM 3agadamu 6unetoB: Posk C. X.
AnddepeHumansHoe N NHTerpasibHOe ucuncneHme yHKLUMIA oiHON NepeMeHHO : y4ebHoe nocobue / C. X.
Posik ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, 2007. - 299 c. : un. Posk C. X. MaTemaTnyeckunii aHan3
[2neKTpOoHHBIA pecypc] : 3NeKTPOHHLIN y4ebHO-MeTOAMYECKMIA KOMMNEKE Ans cTygeHTos PIMIN / C. X.
Posik ; HoBoCKG. roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ aKpaHa.

CemecTp: 2
28, 29, 30, 31,

1 |KOHTpO/NbHbIe paboThbl 33, 344, 35, 36, |6 0
37,38,39,7,8

MoBTOpeHWe paHee M3yuyeHHoro Matepuana: Posik C. X. 3nemeHTbl TeOpun pagos : yuebHoe nocobue / C.
X. Posik ; HoBocub. roc. TexH. yH-T. - HoBocmnbupck, 2006. - 83 c. Posik C. X. AnddepeHumanbHoe 1
WHTErpasibHoe NcUMCeHne PYHKLMIA MHOTMX MepeMeHHbIX : yuebHoe nocobue / C. X. Posik, A. H.
WrHatbes ; HoBocKG. roc. TexH. yH-T. - HoBocnbupcek, 2007. - 271 ¢. : un. Posk C. X. AuddepeHumnansHoe
N VHTerpasibHoe NcunucneHmne QyHKLUMA 0AHON nepemeHHol : yuebHoe nocobue / C. X. Posik ; HoBocK6.
roc. TexH. yH-T. - HoBocmbupck, 2007. - 299 c. : un. Posk C. X. MaTtemaTnyecKunin aHanm3 [SneKTPOHHBbIl
pecypc] : 3N1eKTPOHHLIN y4e6HO-MeTOANYECKUIA KoMNieKe 415 cTyaeHToB ®IMI / C. X. Posik ; HoBocK6.
roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ aKpaHa.

31, 35, 36, 38,

39.7.8,9 88 8

2 |lMNoAroToBKa K 3aHATUAM

W3yuyeHne TeopeTuyeckoro matepmana. PelleHve 3agay: Posk C. X. 3nemMeHTbl Teopumn pagoB @ yuebHoe
noco6ue / C. X. Posik ; HoBocm6. roc. TexH. yH-T. - HoBocubmpck, 2006. - 83 ¢. Posik C. X.
AnddepeHupmanbHoe N MHTErpasibHOE UcHMCNeHne yHKLMIA MHOTMX NePEMEHHBIX : y4ebHoe nocobme / C.
X. Posik, A. H. NrHatbeB ; HoBoCcKG. roc. TexH. yH-T. - HoBocmbmpcek, 2007. - 271 ¢. : un. Posik C. X.
AvddepeHumansHoe 1 MHTerpaibHOe ncuncieHne PYHKLMIA O4HON nepeMeHHON : yue6Hoe nocobue / C. X.
Posik ; HoBoCMG. roc. TexH. yH-T. - HoBocnbupck, 2007. - 299 c. : un. Posk C. X. MaTemaTuU4ecKuii aHanm3a
[ONeKTPOHHBIA pecypc] : aNeKTPOHHbIM y4ebHO-MeTOANYECKIIA KOMMNEKE ans cTyaeHTos ®IMIN / C. X.
Posik ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ aKpaHa.

17, 28, 29, 30,
31, 33, 344, 35,
36, 37, 38, 39,
425,7,8,9

3 |MNopgrotoBka K atrectauun 20 2




M3yueHne TeOpeTUYECKOro MaTepuana, 03HaKOM/EHUE C TUMOBbIMM 3adadamm 6uneTtos: Posik C. X.
AnemeHTbI TeopuK pALoB : yuebHoe nocobue / C. X. Posk ; HoBocub. roc. TexH. yH-T. - HoBocMOuMpCK,
2006. - 83 c. Posik C. X. AnddepeHumanibHOe U MHTErpasibHOe UcUUCeHNe (YHKLMIA MHOTUX NepeMeHHbIX
: yuebHoe nocobme / C. X. Posik, A. H. IrHaTbeB ; HoBOCKG. roc. TexH. yH-T. - HoBocubmpck, 2007. - 271 c.
:mn. Posik C. X. [uddepeHumnanbHOe 1 MHTErpanbHOe ncumcneHne QyHKLWA OAHOM NepeMEHHOI : yuebHoe
nocobue / C. X. Posik ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2007. - 299 c. : un. Posk C. X.
MatemaTunyeckuii aHann3 [ONeKTPOHHbIN pecypc] : ANeKTPOHHbIN Y4eOHO-MeTOANYECKMIA KOMMEKC ANs
ctyaeHToB ®IMMUW / C. X. Posik ; HoBocKG. roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ sKpaHa.

CemecTp: 3

344, 37, 39, 43,

46, 47 6 0

1 |KoHTposbHbIe paboThl

lMoBTOpeHWe paHee n3ydyeHHOro Matepuana: Posk C. X. 3nemMeHTbl Teopun pagos : yuebHoe nocobue / C.
X. Posik ; HoBocKb. roc. TexH. yH-T. - HoBocubupck, 2006. - 83 ¢. Posk C. X. AuthiepeHumanibHoe 1
WHTErpanbHoe ncuncneHme QyHKUUA MHOTMX NepeMeHHbIX : ydebHoe nocobue / C. X. Posik, A. H.
WrHatbes ; HoBocKG. roc. TexH. yH-T. - HoBocmnbupcek, 2007. - 271 ¢. : un. Posik C. X. MaTtemaTn4eckuii
aHann3 [SNeKTPOHHbIN pecypc] : 3N1eKTPOHHBbIA y4ebHO-MEeTOANYECKMIA KOMMNIEKC AN1s cTyaeHToB ®IMIA /
C. X. Posik ; HoBOCMG. roc. TexH. yH-T. - HoBocmbmpck, [2011]. - Pexxum gocTtyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ aKpaHa.

14,15, 17, 344,
2 |lMoprotoBka K 3aHATMAM 36, 37, 39,43, |70 8
45, 46, 47

M3yyeHmne TeopeTUUyecKoro matepuana. PeweHme 3agay: Posik C. X. DneMeHTbl TeEOpUK PsaoB : yuebHoe
noco6ue / C. X. Posik ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, 2006. - 83 ¢. Posk C. X.
AvddepeHumanbHoe 1 MHTerpaibHOe NCUMCIEHNE PYHKLMIA MHOTMX NEPEMEHHBIX : y4yebHoe nocobue / C.
X. Posik, A. H. NrHaTbeB ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, 2007. - 271 c. : un. Posk C. X.
MaTemaTnyeckuii aHanmn3 [3NeKTPOHHbIA pecypc] : 9NeKTPOHHBIN YUeOHO-METOANYECKNI KOMNEKE ANs
ctygeHToB @MW / C. X. Posik ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ aKpaHa.

14, 15, 17, 344,
3 |MNoaroToBka K atTectauun 36, 37, 425, 43, {20 2
45, 46, 47

3yueHre TeopeTnyecKoro matepumana, 03HaKOM/IEHME C TUNOBLIMM 3agaqamm 6mneTos: Posik C. X.
3nemMeHTbI TEOpUK PAAOB : yuebHoe nocobue / C. X. Posik ; HoBocu6. roc. TexH. yH-T. - HOBOCMOUPCK,
2006. - 83 c. Posik C. X. AuddepeHumanbHOe 1 MHTErpasibHOe NcUncieHne PYHKLMIA MHOTUX NEPEMEHHbIX
: yuebHoe nocobue / C. X. Posik, A. H. IrHatbeB ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2007. - 271 c.
: un. Posk C. X. MaTtemaTuyeckuii aHanm3 [ONeKTPOHHbIN pecypc] : aNeKTPOHHbIN y4ebHO-MeTOANUECKNI
Komnnekc ana cryaeHtoB @MU / C. X. Posik ; HoBocKO. roc. TexH. yH-T. - HoBocmbupcek, [2011]. -
Pexxkum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3ar/. ¢ aKpaHa.

CemecTp: 4

1 |KOHTpO/NbHbIe paboThbl | 18, 323 |2 |O

MoBTOpeHWe paHee n3ydeHHoro matepmana: Posk C. X. MatemaTnueckuii aHann3 [OneKTPoHHbIN pecypc] :
3NEKTPOHHbIN Y4ebHO-MeTOAMYEeCKINA KoMmmeke ans ctyaeHToB PIIMU / C. X. Posk ; HoBocmo. roc. TexH.
YH-T. - HoBocmbupck, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ skpaHa. Posik C. X. S/1eMeHTbI
Teopuun Mepbl. COOPHUK 3a1a4 [DneKTPOHHBINA pecypc] : c60pHUK 3agay u ynpaxHeHuid / C. X. Posik ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_847 1326130164.pdf. - 3arn. ¢ akpaHa.

2 |I'Io,qr0TOBKa K 3aHATUAM |18, 323 38 7

M3yyeHmne TeopeTnUyecKoro matepuana. PeweHme 3agad: Posk C. X. MaTemaTuyecKunin aHanm3
[3neKTpoHHBIV pecypc] : 3NMeKTPOHHbIN y4ebHO-MeTOANYeCKUIA KOoMMeKe Ans cTyaeHToB @MU / C. X.
Posk ; HoBocm6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ skpaHa. Posik C. X. 3nemMeHTbl
Teopun mepbl. COOPHUK 3a4a4 [SneKTPOHHbIN pecypc] : COOPHMK 3aaad 1 ynpakHeHuin / C. X. PosiK ;
HoBocub. roc. TexH. yH-T. - HoBocmbmpck, [2011]. - Pexxum goctyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_847_1326130164.pdf. - 3arn. ¢ akpaHa.

3 |MNogroTtoBka K atTectauun |18, 323, 425 |5 0




M3yueHre TeopeTMyecKoro matepumana, 03HaKOM/IEHVE C TUNOBLIMY 3afa4amn 6uneTos: Posk C. X.
MaTemaTnyecknii aHanmn3 [3NeKTPOHHbIN pecypc] : 9NeKTPOHHBIA YUeOHO-METOANYECKNI KOMNEKE AN
ctygeHToB PrMW / C. X. Posik ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum foctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn. ¢ skpaHa. Posik C. X. 3/1eMeHTbl
Teopun mepbl. COOPHMK 3aa4 [SNeKTPOHHbIN pecypc] : CO0PHMK 3adad 1 ynpakHeHuin / C. X. PosiK ;
HoBocmb. roc. TexH. yH-T. - HoBocubnpck, [2011]. - Pexxum gocTyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_847_1326130164.pdf. - 3arn. ¢ akpaHa.

5. TexHonormna oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTOATe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLMii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TeEXHONMorum (Tabn. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmaLnoHHO-KOMMYHUKALMOHHbIE TEXHONOI NN
MHopmmpoBaHue e-mail; Cpejia 3neKTpoHHOro 0byyeHus HI'TY
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpoHHOro obyyeHus HIF'TY
PasuelljeHme y|eoHbIX e-mail; Cpepa anekTpoHHoOro obyyeHus HIFTY; 96C
MaTepuanos
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTUBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHVe akTUBHbIX OpM Kopel q)OpMMpyel\Ab'X
KOMNeTeHU Wi
1 |[Aunckyccusa Ornk.z1;

dopMmHpyeMble YMEHHs: 32. 3HaTh OCHOBBI MATEMATHYECKOTO, (PYHKLIMOHATIBHOTO U
KOMIIJIEKCHOT'O aHAJIN3a

Kparkoe onucanue npumMeHeHusn: 00CYKISHHUs 3a/1a4, PELISHHBIX 3apaHee

6. MpaBunna aTTecTayum oby4varoLmMxcs No y4ebHon gucumnianHe

[ns atTecTaumm obyyaroLwmxca no AUCUMUNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUcTeMa
(BPC), no3sonstoLwas BbICTaBATb OLEHKW MO TPaaULMOHHON WKane n 15-yposHeBoi ECTS.
KpaTkas nHopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnunua 6.1
MuH. o
OueHvBaeMble BUAbI JeATE/IbHOCTU 06yyatoLmxcs 6as1 MakcuMasibHbIn 6ann
Cemectp: 1
Jexyus: 4 8
Ipaxmuyecxue 3anamus: 7 14
Koumponsuvie pabomui. 19 38

KoHTponmpytoLme MaTepuanibl NpuBOAATCs B "Posik C. X. MaTemMaTU4eckuii aHann3 [SneKTPOoHHbI pecypc] : 3NeKTPOHHbI y4e6HO-METOANYECKNIA KOMMN/IEKC A5t
cTyaeHToB ®MMMU / C. X. Posik ; HoBocm6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn
C 3KpaHa."

Drzamen: | 0 | 40

KoHTponupytowimne matepuanbl npusogates B "Posk C. X. MaTematnyeckunii aHanna [SneKTPOHHbINA pecypc] : 3MeKTPOHHbIN y4ebHO-MeTOANYECKI KOMMEKC ANs
cTygeHToB PIIMU / C. X. Posik ; HoBocub. roc. TexH. yH-T. - Hoocmbupck, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn
C 9KpaHa."

CemecTp: 2

Jexkyus: | 0 | 6




Ipaxkmuueckue 3aHAMUA: 5 10

Konmponsuvie pabomutr. 25 44

KoHTponupytoLmne matepuanbl nNpuBogsTes B "Posik C. X. MaTematnyeckuii aHanua [SneKTPOHHbINA pecypc] : 3NeKTPOHHbIN y4e6HO-METOANYECKUIA KOMMNEKC ANs
cTyaeHToB ®MMMW / C. X. Posik ; HoBocm6. roc. TexH. yH-T. - HoBocubumpck, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn
C 3KpaHa."

OKrzamen: | 0 | 40

KoHTponupytowmne matepuanbl npueogaTes B “Posk C. X. MaTematnyeckuii aHanna [3neKTPOHHbINA pecypc] : 3NeKTPOHHbIN y4e6HO-MeTOANYECKNI KOMMNEKE ANs
cTygeHToB @MU / C. X. Posik ; HoBocu6. roc. TexH. yH-T. - HoBocmbupek, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn
C 3KpaHa."

Cewmectp: 3

Jexyus: 0 6
IIpaxmuyecxue 3anamus: 7 14
Konmponsnwvie pabomui: 21 40

KoHTponupytowme matepuanbl npusogates B “Posk C. X. MaTematnyeckuii aHanna [SneKTPOHHbINA pecypc] : 3MeKTPOHHbIN y4e6HO-MeTOANYECKNI KOMMNEKE ANs
cTygeHToB PIIMU / C. X. Posik ; HoBocub. roc. TexH. yH-T. - HoBocmbupek, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn
C 3KpaHa."

Oxzamen: | 0 | 40

KoHTponmpytoLme MaTepuansl NpuBoAsTes B "Posik C. X. MaTemaTuueckuii aHann3 [SneKTpoHHbIA pecypc] : 3NeKTPOHHbI y4e6HO-METOANYECKNIA KOMMN/EKC ANs
cTyaeHToB ®MMU / C. X. Posik ; HoBocm6. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn
C 3KpaHa."

CemecTp: 4

Jlexyus: 3 8
Ilpaxmuueckue 3auamus: 17 26
Koumponvruvie pabonivi. 13 26

KoHTponupytoLmne MaTepuanbl npuBogaTes B “Posk C. X. MaTematnyeckunii aHanna [SneKTPOHHbIA pecypc] : 3NeKTPOHHbINA y4e6HO-MeTOANYECKMI KOMMEKE ANs
cTyaeHToB ®MMU / C. X. Posik ; Hoocm6. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn
C 3KpaHa."

Dr3amen: | 20 | 40

KoHTponupytoLmne MaTepuanbl npuBogaTes B "Posik C. X. MaTematnyeckunii aHanna [SneKTPOHHbINA pecypc] : 3NeKTPOHHbIN y4e6HO-MeTOANYECKUIA KOMMNEKE ANs
cTyaeHToB ®MMMW / C. X. Posik ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna: http://courses.edu.nstu.ru/index.php?show=155&curs=2094. - 3arn
C 3KpaHa."

B Tabnuue 6.2 npecTaBneHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUS AUCLMUMNIINHBI.

Tabnunua 6.2
Kogpl Ddopmbl
KOMIMEeTEH KOHTPOA
< PesynbTaTbl 00yyeHUA
L KoHTp.
droc pas. OK3ameH
OMK.1 | 32. 3HaTb OCHOBbLI MaTeMaTNYeCKOr0, ()yHKLMOHAIbHOTO Y KOMMJ/IEKCHOTO aHan3a + +
y1. yMeTb NPYMEHATL OCHOBHbIE METO/bI MATEMATUYECKOrO aHan3a + +
OlK.3 | y1. ymeTb aHanM3mpoBaTb MaTeMaTUYecKmne MoLenu + +
OrlNK.4 | 33. 3HaTb YHMBEPCASIbHOCTb MaTeEMaTUYECKUX METOA0B B MO3HAHMMN OKPY>XKatLLLEro Mupa + +

®OH[ OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Kparkuii kypc matematrdeckoro aHanuza. T. 1. [luddepeHimanbHoe u HHTErpabHOE
ucurcienus GyHKUui onHol rnepemeHHol. Psapl: YueOnuk / Kyapssues JL 1, - 4-e usn,. -
M..OU3MATJIUT, 2015. - 444 c.. ISBN 978-5-9221-1585-8 - Pexxum moctyna:
http://znanium. com/catalog. php?bookinfo=854332 - 3arn. ¢ sxpana.




2. Kpatkuii kypc marematuueckoro ananusa. 1. 2. JluddepeHuranbHoe U HHTErPATLHOE
UCUMCIIeHus (PYHKIHI MHOTHX NepeMeHHbIX. [ apmonndeckuii ananus / Kynpsieies JLJI., - 3-e u3n.
- ML OU3MATIJIAT, 2003. - 424 c.: ISBN 5-9221-0185-4 - Pexxum noctyna:

http://znanium. com/catalog. php?bookinfo=944781 - 3arn. ¢ sxpana.

3. MaremaTrueckuii aHaIM3 B BOIPOCax U 3amaydax : yuebHoe rmocobue st By30B / [B. @. byty3os
u 1p.] ; mox pen. B. @. byry3zosa. - M., 2002. - 479 c. : ni.

4, MaTtemaTHYeCKHI aHaJIK3 B BOMPOCaxX U 3afadax : yueOHoe nocodue / B.®. Bytysos, H.U.
Kpyruukas, I H. Mensenes u np., 5-e uzn. - M.: ®USMATJIUT, 2002. - 480 c. ISBN
5-9221-0284-1 - Pesxum moctyna: http://znanium.com/catalog. php?bookinfo=544581 - 3aru. ¢
JKpaHa.

5. 3anopoxer, I. 1. PykoBOACTBO K PeIISHHUIO 3a1a4 M0 MAaTEMATHYECKOMY aHATH3Y
[DnexTponusbIii pecypc] : yued. mocobue — DnektpoH. naH. — Cankrt-IletepOypr : Jlans, 2014, —
464 ¢. — Pexum noctyna: https://e.lanbook.com/book/149. — 3aru. ¢ skpana.

6. CriuBak, M. MartemaTiuieckuii aHaJIi3 Ha MHOTo00pasusix [DneKTpoHHbIN pecypc] : yueb.
nocobue — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2005. — 160 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/377. — 3ar. ¢ sxpana.

7. ®uxrtenronsil I'. M. Kypc nuddepeHinaasHOro 1 HHTerpaasHoro ucuncienus. T. 1 : [yueOHuk
U1 GU3HYECKHX U MEXaHUKO-MaTeMaTHYECKHUX criennanbHocTeii By30B] /. M. @uxteHrosll. -
M., 2007. - 679 c. : un.

8. @uxtenronsil I'. M. Kypc muddepernmansaoro u naterpansHoro ucurncienus. 1. 2 : yaeOHoe
rocodue st By3oB / I'. M. @uxtenronbil. - M., 2006. - 863 ¢. : u.

9. ®uxtenronsil I'. M. Kypc muddepernmansnoro u naterpainbHoro ucuucienus. 1. 3 : [yueOHuk
U1 QU3HYECKHX U MEXaHUKO-MaTeMaTUUeCKHUX crienuranbHocTeli By30B] /. M. @uxTeHropll. -
M., 2008. - 727 c. : un.

10. Coopuuk 3amau o maremaruueckomy ananmusy. T. 1 /JL JI. Kynpsisues [u np.]. - M., 2003. -
495 c. : un.. - bubmuorp.: ¢. 493.

11. CoopHuk 3amay nmo marematuueckomy ananusy. 1. 2 /JI. JI. Kynpsisues [u np.]. - M., 2003. -
502 ¢. : mn.. - bubnwmorp.: ¢. 499-500.

12. COopHuUK 33724 110 MaTeMaTudeckoMy aHanuzy. T.3. OyHKINN HECKOJIBKUX MePEeMEeHHBIX :
[yueGHoe mocobue] / A. 1. Kyracos [u ap.]. - M., 2003. - 468 c.. - Bubnuorp.: c. 467-468.

13. Bunorpagosa 1. A. 3agaun u ynpakHeHHs 0 MareMaruueckoMy aHaiuzy. U. 1 : yuebGHOe
rocobue 1ist By30B / M. A. Bunorpanosa, C. H. Onexun, B. A. CagoBuuuuii. - M., 2001. - 724, [1]
C. . WL

14. Bunorpanosa 1. A. 3agaun u ynpakHeHHs! IO MareMatuueckoMy aHaiuzy. Y. 2 : yueOGHOe
rocobue 1ist By30B / M. A. Bunorpanosa, C. H. Onexun, B. A. Cagosuuuuii. - M., 2001. - 710, [2]
C. . WL

15. Posix C. X. IIpenensi. COOpHUK 3ama4 U yrpakHeHu# : [yuednoe nocodue] / C. X. Posik ;
Hosocu6. roc. texu. yH-T. - HoBocubupck, 2017. - 51, [1] c.. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000234366

[ononHnTensHasa iMTepaTypa

1. Kynpsisues JI. 1. Kypc marematuyeckoro ananusa. [B 3 1.]. T. 1. JuddeperuuansHoe u
WHTErpaIbHOE UCUMCIIeHHs (PyHKLNI OMHOM repeMeHHoM | yueOnuk s By30B / JI. JI. Kynpsisues.
-M,, 2003. - 703 c. : u.

2. Kynpsieues JI. JI. Kypc matematuueckoro ananusa. B 3 1.. T. 2. Panael. [Iluddepenunansaoe u
HUHTErpajibHOE UCYUCIeHHs (PYHKLIMI MHOTHX TIEPEMEHHBIX | yueOHHUK /151 BY30B 110

€CTeCTBEHHOHAYYHBIM U TEXHUYECKUM HampaBiieHUsM | crienuansHocTsM / JI J1. KynpsiBues. - M.,
2004. - 720 c. : n.

3. Kynpsisues JI. /1. Kypc maremarnueckoro ananmza. T. 3 : B 3 1. : YueOnuk mis ¢us. -mat. u
WHK. - pu3. criew. By30B. - M., 1989. - 351,[1] c. : un.

4, Uneun B. A. OcHoBel MaTemarrueckoro anannza. B 2 u.. U. 1 : [yueOnuk mis By3os] / B. A.
Hnbun, O. T'. ITo3usak. - M., 2008. - 646 c. : un.. - Ha o6opoTe TUT. 1. 7-€ u3m., cTep..



5. Uneun B. A. OcHoBel MaTemaTrueckoro anaimusa. U. 2 | yueOHUK st PU3. CHEHHATbHOCTEH U
cnerpansHocTH "Tlpuknannas matematuka” / B. A. Uieun, O. I TTosusk. - M., 2002. - 464 ¢. : un.

6. Toncros I'. I1. Psaaet @ypre / I'. I1. Toncros. - M., 1980. - 381, [1] c.

7. Toncroe I'. I1. Mepa v uaterpan / I'. I1. Toncros. - M., 1976. - 392 c.

8. 'enbaym b. Koutpripumepsr B ananuse / b. I'enGaym, k. Oamcren ; niep. ¢ aara. b. Y.
Tony6osa ; mox pen. I1. JI. ViaesHoBa. - M., 1967. - 251 c.

9. I'oponenkuii B. B. Metons! pemienus 3ana4 no GyHKIIHOHATIBHOMY aHAJIN3y | yueOHOe rmocodue
st By30B / B. B. T'oponeuxwit, H. 1. Haruu6una, I1. I1. Hacracues. - Kues, 1990. - 477, [2] c.

NHTepHeT-pecypehi
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «M3narensctBo Jlane» : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4, OBC "Znanium.com" : http://znanium.com/

S.

8. MeToau4ecKoe 1 NporpaMMHoe obecreyeHme

8.1 MeToaunuyeckoe obecneyeHne

1. Posik C. X. IuddepeHumansHoe ¥ HHTErpalbHOE HcUnCIeHne (pyHKIMI OMHOH nepeMeHHOH :
yuebHoe ocobue / C. X. Posik ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2007. - 299 ¢. : un.

2. Posik C. X. TuddepeHumanbHOE U HHTErPAILHOE HCYHCIIEHHe (PYHKIIHH MHOTHUX MEPEMEHHBIX !
yuebHoe nocobue / C. X. Posix, A. H. UrnarseB ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2007.
-271 c. . nn

3. Posix C. X. DnemenTsl Teopu psnos : yueOuoe mocodue / C. X. Posik ; HoBocub6. roc. TexH.
yH-T. - HoBocubupck, 2006. - 83 c.

4, Posk C. X. DnemeHTsI Teopun Mepbl. COOpHUK 3amau [DIeKTPOHHBIN pecypc]| | COOpHUK 3amay u
ynpaxsaernnii / C. X. Posik ; HoBocub. roc. texs. yH-T. - HoBocubupck, [2011]. - Pexxum nocrtyna:
http://ciu.nstu. ru/fulltext/unofficial/2012/lib_847 1326130164.pdf. - 3arn. ¢ skpana.

5. Posk C. X. Matemarnueckuii aHaN3 [ DJIEKTPOHHBIHN pecypc] : 3JIeKTPOHHBIHA
yueOHO-MeTonuueckuii komruieke s crynentoB @®IIMU / C. X. Posik ; HoBocuO. roc. TeXH. yH-T.
- Hosocubupck, [2011]. - Pexum mocryma:

http://courses.edu.nstu.ru/index. php?show=155&curs=2094. - 3ar. ¢ 3xpaHa.

8.2 Creymann3npoBaHHOe nNporpaMMHoe obecreyeHne
1 Maple 12
2 Microsoft Office

9. MaTtepnanbHO-TeXHUYEeCKoe obecneyeHne

IMpe3eHTaLMOHHOE 060pY0BaHE

No HanmeHoBaHue Ha3HaueHne

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME YTeHMe NEKLMIA, AeMOHCTpaLMs NPUMEPOB
(MynbTUMELMA-NPOEKTOP, 3KPaH, KOMMNbIOTEP |peLlHUA 3a4ay Ha NpakTuKax
AN15 yNpaBneHns)
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1. O06o0meHHasi cTPYKTYypa (oHIa OLIEHOYHBIX CPEACTB Y4eOHOM 1 CIUIIITHHBI
O06006meHHas cTpyKTypa (HOH/Ia OIEHOYHBIX CPEJICTB M0 AUCHMILIMHE MareMaTndeckuil aHanus
npuseneHa B TaOmnuiie.

Tab6muna
Ioxa3zarenn JTanbl OHEHKH KOMIIETEeHIMIT
copmupo- Meponpusitust I
Dopmupyembie BaHHOCTH TeKyIero pomeiy-
KOMIIETeHI il Tempbl TO'Has1
KOMIIETEeH MU (3uanns, KOHTpOJIst arTecTamus
(KypcoBoii
yMeHusi, npoexr, (3K3aMeH,
HABbIKH) PI'3(P) u 1p.) 3a4eT)
OIIK.1 32. 3HaTh OCHOBBI |MeToa MaTeMaTH4YeCKOW WHAYKIIHH. 1 cemectp: Dx3ameH |
CIOCOOHOCTH MaTeMaTHIeCKOTo | DJIeMEHThI TeOpUH MHOKeCTB. OCHOBHBIE TIOHATHS |KOHTPOJIbHAS (3agaun 1-9).
HCII0JIb30BaTh , TeopuH MHOXecTB. OrpaHUYEHHBIE U pabota Ne |
0a3oBble 3HAHHUS |(PYHKIMOHAIBHOT |HEOrPaHUYEHHBbIE MHOXKECTBA. ToUHbIE rpaHK (3amaunm 1-8);  [Ox3amen 2
€CTECTBEHHBIX omn MHOXecTBa. [loTHOTa MHOKECTBa JEHCTBUTENBHBIX |[KOHTpONIBHAs  |(3amaun 1-7).
HayK, MaTeMaTHKH | KOMITJIEKCHOTO yucen. MHOXKECTBA M TIOCJIEIOBATEILHOCTH B N- pabora Ne2
1 THQOPMATHKH, |aHAIN3a MEPHOM €BKIII0BOM IpOCTpaHCTBE. Mepa (3amaum 1-12); |Ox3amen 3
OCHOBHBIE (DaKTHI, MHOXecTBa. OYHKIMS MHOKECTBA. KOHTpoJbHAs  |(3amaum 1-5,7).
KOHIICTILINH, YucnoBkle OCIEI0BATENHHOCTH (OCHOBHBIE pabora Ne3
IIPUHLIMIIBL noHATHsA). OrpaHUYeHHBIC, HEOTPaHUUCHHBIE, (3amaum 1-6). Ox3ameH 4
TeopuH, MOHOTOHHBIE TIOCTIeIoBaTeNbHOCTH. [Ipeaen (zagaum 1-53)
CBSI3aHHBIX C MIOCJIEZIOBATEILHOCTU. beckoHeuHO Gobiue 1 2 cemecTp:
MPUKIIaTHON 0ECKOHEYHO MaJlble II0CIeJ0BAaTeIFHOCTH. TeopeMa [ KOHTpoIbHAs
MaTEeMaTHKON U BetiepmTpacca o mpeene MOHOTOHHOU pabota Nel
UHPOPMATHKOM nocienosarensHocTd. [lomnocienosarensHocty, |(3amaun 1-10);
YaCTHYHBIE TPEJIeITBI TTOCIIEI0BATEIbHOCTH. KOHTpOJIbHAS
dyHIaMeHTaNbHbIE TTOCIEA0BATEIbHOCTH. pabora Ne2
[penen pyakuuu. OnpenencHus mpeaea (3agaun 1-9);
¢ynkun o Komw, no I'eiine. OpHocTOpOHHUE pabora Ne3
npenensl. Berancnenne npeaena QyHKIHH. (3amaum 1-5).
CumBodsl Jlannay. [Topsiok ManocTy U MOpsaI0K
pocta QyHKIMH. MeToI BBIAEICHHS IJIABHON 4acTH |3 ceMecTp:
(BBIYMCIICHHUE TIPEJICJIOB C TOMOIIBIO KOHTPOJIbHAS
ACHMIITOTUYECKUX pa3jokeHuil). 3ameuatensHple  |pabota Nel
npenensl U ux cnencrsus. HenpepslBHOCT (3amaun 1-8);
¢yHkK. HenpepbIBHOCTD (DYHKIMH B TOUKE. KOHTPOJIbHAS
Kiaccudukanums Touek paspeiBa. HenpepsiBHOCT  |paboTa Ne2
¢yHKIMK Ha MHOXecTBe. [IoBTOpHEIC U 1BOMHBIC |(3amaum 1-6);
npexensl. [Ipenen u HepepbIBHOCTh (PYHKIINI KOHTpOJIbHAS
HECKOJBbKUX NepeMeHHbIX. CBONCTBA pabora Ne3
HETPEPHIBHBIX (QyHKIHNA. PaBHOMEpHas (3amaunm 1-9).
HETIPEPHIBHOCTE.
OCHOBHBIC TTOHSTHSI U TEOPEMBI 4 cemectp:
nuddepernuansHoro ncuncienus. OnpeneneHine  |KOHTPOJIbHAS
IIPOU3BOJHON. BeIuKcIeHNE IPOU3BOAHBIX pabota Nel

(bYHKIMHA, 3aJaHHBIX SBHO, HESIBHO
(YHKIMOHAJIBHBIM YpaBHEHUEM,
apaMeTpUUecKUMH ypaBHEHISIMHU. [Ipon3BoaHas
oOpatHoii ¢pyHKnmu. JuddepeHnnan u ero cBA3b ¢
nponsBoiHOH. [TponsBonHbIe 1 muddepeHrab!
BBICIINX NOPsIAKOB. HekoTopble mpuMepsl
IIPUMEHEHHUS U PEePEeHIINATBHOTO HCUHCIICHHS.
I'eomeTprueckue MPUIOKEHUS TIPOU3BOIHOM.
HccnenoBanne GpyHKIMI 1 TOCTpoeHUE rpadUKOB
JUTA IBHOTO U TIAPaMETPUIECKOT0 3a1aHus.
[Ipumenenue auddepeniuana st NPUOIHKESHHBIX
Bbruncienuil. @opmyia Teinopa. Ilpumenenue
(dopmysbl Teiopa st BHIYKUCIICHUS IPEICIIOB,
MPUOJIMKSHHBIX BBIYUCICHUN (QYHKIIMU 1
JToKa3aTenbcTBa HepaBeHCTB. IpaButo JlomuTans.
Hcnonp3oBanue npon3BoaHoi n muddepennnana
JUIA peLIeHNs MUHUMAKCHBIX 3a7a4. JIokanbHbIN U
YCIIOBHBIHM SKCTPEMYMBI (DYHKIIMH HECKOJIBKHX

(3amaum 1-11).




MIEPEMEHHBIX. 3aMeHa TIEPEMEHHBIX B
mudpepeHIHaTbHBIX YPABHCHUSX.
ITepBo0Opa3Hast n HEONIPEAEIEHHbIM HHTETPaJL.
OCHOBHBIE IPUEMBI HHTETPUPOBAHUSL.
WuTerpupoBaHye Mo 4acTsIM U 3aMeHa
nepeMeHHo. HTerpupoBanye painoHaIbHBIX
BeIpaykeHUil. IHTEerpupoBanue
TPUTOHOMETPHUIECKHUX BBIPAXKCHUH.
TpuroHoMeTpruveckre moACTaHOBKH.
WHTerpupoBaHue BbIpaXeHUM, COAEPKALUX
paauKabl.

OmnpeeneHHbI HHTETPal U ero CBOMCTRA.
Brruncnenue onpeneneHHOro HHTErpana.
HexoTtopslie mprMepbl IPUMEHEHHS ONPENEIEHHOIO
HHTErpana.

I'eomeTprueckue IPUIOKEHUS ONIPEIEIEHHOIO
HHTErpana.

HecoOGctBennsIit mHTETrpan u naTerpan Komm.
Brruncnenne HeCOOCTBEHHBIX HHTETPAJIOB.
UYucnoBsle psIbl (OCHOBHBIC TIOHATHS).
3HAKOIOCTOSHHBIE YHCIIOBBIE psAIbl. UNCIOBEIE
psabl obmero Buga. AGCOMIOTHAS U yCIOBHAs
CXOAUMOCTh YHCIOBHIX PsiIoB. beckoHeuHbIe
npousBeieHus. OyHKIMOHANBHEIE
MOCIE0BATENBHOCTHU U psiibl. PaBHOMEpHas 1
MIOTOYEYHAS! CXOAUMOCTD (DYHKIIOHAIBHBIX
MoCIeN0BaTeNbHOCTEN U psiioB CTENEHHbIE PSABI.
Pasnoxxenne pyHKINU B cTETICHHOW psin. Pamuyc,
HMHTEPBAJl U MHOKECTBO CXOJUMOCTH CTENEHHOTO
psna

IIpoctpanctBo R3. MHTerpansHeie cymms! Jap0y.
Kpatnabie naTerpansl. Beraucnenue 1BOWHBIX U
TPOMHBIX UHTETPaJIOB. I'eomMeTpuueckue
NIPWIOKEHHUS JBOMHBIX U TPOMHBIX UHTETPAJIOB
KpuBosuHeitHbIe HHTETpabl U UX CBOICTBA.
Beruncnenne KpUBOIMHENHBIX HHTETPAJIOB.
IToBepXHOCTHBIE MHTETPAIIBI U UX CBOMCTBA.
Brruncrnenne noBepXHOCTHBIX HHTETPAIIOB.
I'eomeTprueckue MpUIOKEHNS KPUBOIUHEHHBIX U
MOBEPXHOCTHBIX HHTErpanoB. ®opmyna Crokca u
ee MPUIIOKEHNE K UCCIIETOBAHNIO KPUBOIHHENHBIX
HHTETpajoB B pocTpaHcTBe. Popmyina
Octporpanckoro-I'aycca. ®opmyna ['puna
HHTETPUPOBAHUS 110 YaCTAM.

CoOcTBeHHBIE HHTETPAJIBI, 3aBUCAIINE OT
napamerpa HecoOCTBEeHHBIE MHTETPAIIBI,
3aBUCSIIKE OT apaMeTpa

Wurerpans Diinepa (raMMa u 6eTa GyHKINHN).
OCHOBHBIE NOHATHS X TEOPEMBI TEOPHHU HOJSL.
JuddepeHunanbable U HHTErpaIbHBIC
XapaKTEPUCTUKH CKAIAPHBIX U BEKTOPHBIX MOJNEH.
[IpuMeHeHHne BEKTOPHOTO aHANIN3a B TEOPUU TIOJIA.
Mepa B npoctpanctBe R3. CxomumocTs B
mpocTpaHcTBe ¢ Mepoil. MuaTerpan JleGera u ero
cBoiicTBa. Beruncienue unterpana Jlebera.
DyHKIIMY OrpaHUYECHHON Bapuauuu. MHTerpan
Cruntbeca 1 ero cBoiicTBa. Brruncienue
uHTerpana CTuiTheca.

OIIK.1

yl. ymetn
MIPUMCHSTh
OCHOBHBIE
METOJIBI
MaTeMaTHIeCcKOTro
aHaIM3a

OrpaHUYCHHBIC U HEOTPAHUICHHBIC MHOXKECTRA.
To4HbIE TPaHH MHOXKECTBA.

YucoBble MOCIEI0BATENLHOCTH (OCHOBHBIC
TTOHSTHS).

OrpaHHYCHHBIC, HCOTPAaHHICHHBIC, MOHOTOHHBIC
nocnenoBarensHocTu. [Ipenen
MOCJIEI0BaTeNIbHOCTU. BeckoHeuHO OO0IbIie U
OECKOHEYHO MaJble OCIIEI0BATEILHOCTH.
MOHOTOHHBIE MOCIEI0BATEIILHOCTH.
IToamocne0BaTeIbHOCTH, YACTUIHBIC MTPEICIIbI

1 cemectp:
KOHTPOJIbHAS
pabota Ne 1
(3amgaum 1-8),;
KOHTPOJIbHASI
pabota Ne2
(3amaum 1-12);
KOHTPOJIbHAsI
pabota Ne3
(3agaun 1-6).

Dx3ameH |
(3amaum 1-9).

DKk3aMeH 2
(3amaum 1-7).

Dk3aMeH 3
(zamaun 1-7).

Dk3ameH 4




nociuenoBatenbHoCcTH. DyHIaMEeHTaIBHBIC
MIOCJIE/I0BATENILHOCTH.

Ipenen ¢pynkyun. OnpeneneHus npenena
¢ynkiun o Komw, no I'eiine. OpHocTOpOHHUE
npezensl. Berancnenue npenena GyHKIUH.
3amMeuaTenbHbIe MPEAETbl U X clIeACTBUL. MeTon
BBIJICJICHUS TJIABHOM 4acTH (BBIUUCIICHHE MIPEIETIOB
C TIOMOIIBIO ACUMITOTHYECKHUX PA3TIOKECHUI).
[Mpumenenune Gopmysner Teiinopa st BBIYUCICHUS
MPE/IENOB, NPUOIMKEHHBIX BHIYUCICHUH (YyHKIUH
U JI0Ka3aTeJIbCTBA HEPABEHCTB.

HenpepsiBHOCTh hyHKIINK. HenpepsIBHOCTE
(YHKIMY B TOYKE U Ha MHOXKECTBE.
Krnaccudukanus Touek paspeisa. CBoiicTBa
HenpepeIBHBIX (yHKImA. [Ipenen u
HETIPEPBIBHOCTH (DYHKIMH HECKOIBKHUX
NIepeMEHHBIX.

[ToBTOpHBIE M ABOWHBIE IPEAECIBI.

OCHOBHBIE IOHATHS U TEOPEMBI
muddepenmansHoro ucuncienus. OnpeneneHue
IIPOU3BOJHON. BeIuKcIeHNEe IPOU3BOAHBIX
(bYHKIMHA, 3aJaHHBIX SBHO, HESIBHO
(YHKIIMOHAJIBHBIM YpaBHEHUEM,
napaMeTpUYeCKIMH ypaBHeHUsIMU. [IponsBonHas
oOpatHoii ¢pyHKImH. JuddepeHnnan u ero cBA3b ¢
npon3BoHON. HekoTopble mpuMepsl MpUMEHEHHS
muddepennmansHoro ncuncnenus. Vcenenosanne
¢ysakunit. [Ipumenenne nuddepennuana st
NpUOIMKESHHBIX BBIYUCICHUH. Vconp30BaHme
MIPOU3BOIHON M qU(PepeHIIrana I PEIICHUs
MHHHUMAaKCHBIX 3a7a4. JIOKanbHbIN U yCIOBHBIN
9KCTPeMyM (YHKIMU HECKOJBKHX MEPEMEHHBIX.
[TpousBoaHble U AU PepeHIHAIbI BEICHINX
MOPSAKOB. 3aMEeHa IEPEMEHHBIX B
nmuddepeHmansHpIX ypaBHeHUsIX. HenpepbIBHOCTD
u muddepeHpyeMocTs GYHKINH, 3aJaHHBIX
HESIBHO.

OnpeneneHHbli HHTErpal U €ro CBOMCTRA.
Brruncienue onpeaeaeHHOTo HHTErpaa.
I'eomeTprueckne MPUI0KEHHS ONPEACICHHOTO
HHTETpaja.

Heco6ctBennsIit naTerpan u naterpai Komm.
Brruncnenne HeCOOCTBEHHBIX HHTETPAJIOB.
AOGCOIIOTHAS ¥ YCIOBHAS CXOUMOCTD
HECOOCTBEHHBIX HHTETPAJIOB.

3HAKOMOCTOSHHBIE YHCIIOBBIC PAIBI. AOCOMIOTHAS U
YCIIOBHAsI CXOJMMOCTh YHCIIOBBIX PSIOB.
CoOCTBEeHHbIE HHTETPANIbI, 3aBUCAIINE OT
napametpa. HecoOcTBeHHbBIE HHTETpAbI,
3aBUCSIINE OT ITapameTpa

l'amMa u Geta pyHKINN.

Wuterpanpabie cymmer ap0Oy. KpaTaeie
HHTErpaibl. Beraucnenue MBOMHBIX HHTETPAJIOB.
Brluncnenue TpOMHBIX HHTErPajoB.
I'eomeTpuueckue MPUI0KEHUS ABOIHBIX U
TPOMHBIX UHTETPAJIOB.

KpuBosuHeitHbIe HHTETpabl U UX CBOICTBA.
Brluncnenue KpUBOJIMHEMHBIX HHTEIPAJIOB.
IToBepXHOCTHBIE MHTETPAJIBI U MIX CBOWCTBA.
Brruncienie HOBEpXHOCTHBIX HHTETPAJIOB.
I'eomeTprueckne pUI0KEHUS KPUBOJIHMHEHHBIX 1
MIOBEPXHOCTHBIX HHTerpaioB Popmyina CTokca n
ee MPUIOKEHNE K UCCIIEJOBAaHUIO KPUBOJIMHEHHBIX
HHTETpajoB B pocTpaHcTBe. Popmyna
Octporpanckoro-I'aycca. ®opmyna ['puna
HHTETPUPOBAHUS 110 YaCTSM.

OCHOBHBIE IOHATHS U TEOPEMBI TEOPHHU TIOJIS.
JunddepennnansHple U HHTETpaTbHBIC

2 cemecTp:
KOHTpOJIbHAS
pabota Ne2
(3amaun 1-9);
pabota Ne3
(3agaum 1-5).

3 cemecTp:
KOHTpOJIbHAsI
pabora Nel
(3agaun 1-8);
KOHTPOJIbHAS
pabota Ne2
(3agaun 1-6);
KOHTPOJIbHAS
pabota Ne3
(3agaum 1-9).

(zagaum 1-53)




XapaKTePUCTUKH CKAIAPHBIX U BEKTOPHBIX HOJIEH.
[IpuMeHeHrne BEKTOPHOTO aHANN3a B TEOPUU TIOJIA.
[IpoctpanctBo R3. PaBHOMepHast u moTo4yeyHas
CXOMMOCTh (PYHKIIMOHAJIBHBIX
MOCIE0BATENBHOCTEN U PsIOB. OYHKIMOHAIBHBIE
MOCIE0BATENBHOCTU U Psiibl. YHCIIOBBIE PSABI
(ocHOBHBIE TOHATHSA). UHCIOBBIE PsIIBI 00IIEr0o
BuAa. Paanyc, MHTEpBaI U MHOXKECTBO CXOAMMOCTHU
CTETNeHHOT 0 psifa. PaznoxkeHune GyHKIMN B
crenieHHOH pAx CTeneHHbIEe PSAABL.
Tpuronomerpuueckue psasl Dypoe.

Pspr @ypbe B risib0EpTOBOM NMPOCTPAHCTRE.

OIIK.3 yl. ymetn I'paduxu 3neMeHTapHBIX QYHKINH, 1 cemectp: Ox3ameH 1
CIIOCOOHOCTD K aHaJIM3MpoBaTh  |mpeoOpas3oBanue rpaduxoB. HepaBeHcTBa, KOHTpOJIbHAsL  ((3amaun 5,8).
paspaboTke MaTeMaTHYeCKHe |copeprkaniye Moxyib. HepaBeHCTBO TpeyronpHUKA. [paboTa Ne2
AITOPUTMHUYECKUX |MOACTU I'eomeTprueckue MPUI0KEHUS TPOU3BOIHOM. (3amaum 10-12); |Ox3ameH 2
Y TIPOTPAMMHBIX Hccnenosanne GpyHKumii n mocrpoeHue rpagukoB |KOHTposibHAsA  |(3amaua 1).
pereHuii B JUTSL SIBHOTO ¥ TTapaMETPUUECKOTO 3aJaHusl. pabora Ne3
obmacTi [Mpumenenne popmysnsr Teiinopa BeIYNCICHUS (3amaun 2,3). Ox3ameH 3
CHCTEMHOTO U MIPECIIOB, MPUOIMKSHHBIX BRIYUCICHUHN ()yHKIHM (3amaun 1-4).
MPUKIIATHOTO U JI0Ka3aTeIbCTBA HEPABEHCTB. 2 cemecTp:
POTPaMMHUPOBaH I'eomeTprueckue MPUIIOKESHUS OTIPEICIICHHOTO KOHTpOJbHaA  |DK3aMeH 4
us, HHTETpana. pabora Ne2 (zagaum 7,8, 11,
MaTeMaTHYCCKUX, I'eomeTpuueckue npuiIOKEHUs JBONHBIX U (3agauu 7-9); 22,23,29,
MHPOPMALMOHHBI TPONHBIX HHTETPAJIOB 37,38, 50-53)
X U KpuBonuHelinble HHTErpaibl U KX CBOMCTBA. 3 cemecTp:
MMHTAINOHHBIX IToBepXHOCTHBIE MHTETPAJIBI U X CBOWCTBA. KOHTpOJIbHAS
MoJeNe, I'eomeTprueckue MPUIOKECHUS KPUBOJIMHEHHBIX U |paboTa No2
CO3JJaHUIO TIOBEPXHOCTHBIX HHTETPAIOB (3amaua 6);
MH(pOpMaMOHHBI JuddepeHunanbable U HHTErpabHBIC KOHTpOJIbHAS
X pecypcoB XapaKTEePUCTUKH CKAISPHBIX M BEKTOPHBIX Nosieil. |pabora Ne3
TI00ATBHBIX [IpumeHeHre BEKTOPHOTO aHaIM3a B TEOpHH Mo, |(3amayn 1-9).
cerTeil, OCHOBHBIE IOHATHS U TEOPEMBI TEOPHUH TTOJIS
obpazoBaTenbHOT
0 KOHTEHTA,
MPUKIIaTHBIX 0a3
JaHHBIX, TECTOB U
CpPE/CTB
TECTUPOBAHUS
CHCTEM U CPEICTB
Ha COOTBETCTBHE
CTaH/IapTaM U
HCXOJIHBIM
TpeOOBaHUSIM
OIIK .4 33. 3HaTh Meron MaTeMaTUYECKON UHyKLIUY. 1 cemectp: Ox3ameH 1
CIOCOOHOCTH YHHUBEpCaIbHOCTH |['paduku aneMeHTapHbIX (QYHKINH, KOHTpoJbHasgA  |(3amaum 1-9).
pewarsb MaTeMaTHuecKux |npeoOpa3oBanue rpaduxoB. HepaBeHcTBa, pabota Ne2
CTaHapTHbIE METOJIOB B conepxanie Moxyis. HepaBeHCTBO TpeyroibpHHUKA. |(3agaun 1-12); |Dx3ameH 2
3a1aun MTO3HAHUHU Brruncienue npenena GpyHkuuu. 3ameuarensHble  |KOHTposibHas  |(3amauu 1-5).
npodeccroHaBHO | OKPY>KarOILIEro TIPEZENBI U UX CIICACTBHS. MeTO BbIACICHHS pabora Ne3
W 1eATEeIbHOCTH  |MHpa [TIABHOU YacTH (BBIYHUCIICHUE TIPEICIIOB C (3agauu 1-6). Dk3aMeH 3
Ha OCHOBE TIOMOIIBIO0 AaCHMIITOTHYECKHUX Pa3JIOKECHUH). (3amaum 1-7).
UHPOPMAIMOHHOM Juddepenuman u ero cBs3b ¢ MIPOU3BOJHOM. 2 cemecTp:
" HexoTopble npuMepsl IpUMEHEHHS KOHTpOJIbHAsE  [OJk3ameH 4
oubnmorpaduaeck nmudepeHmaIbHOro HeunciaeHus. [IpomsBognapie  |padoTa Ne2 (3amaunm 1-53)
01 KyJIbTYpBI C 1 ¢ depeHuanbl BEICIINX TOPSIIKOB. (3amaum 2-5,
MIPUMEHEHHUEM [Ipumenenne quddepernuana ais TpUOIKEHHBIX | 7-9);
WHPOPMAITMOHHO- BBIYHCICHUH. ['eoMeTprdecKkue MprIoKeHHS pabota Ne3
KOMMYHHKAITHOHH npou3BoaHOM. MccnemoBanue QyHKIHIA. (3agaum 1-5).
BIX TEXHOJIOTHH U Hcnonk3oBanne mpon3BoaHON U auddepenimana
C y4eToM JUTA pelIeHnss MUHUMAaKCHBIX 3a1a4. [IpaBuiio 3 cemectp:
OCHOBHBIX Jlommurans. [Ipumenenne popmynsl Telnopa s |KOHTPOJIBHAS
TpeboBaHuit BBIYHCIICHUS NIPE/ICJIOB, TPUOINKEHHBIX pabora Ne2
UHPOPMATNOHHOM BEIYUCIICHUH ()YHKIIMH U TOKAa3aTeIbCTBA (3agaun 1-6);
6e3omacHoCTH HepaBeHCTB. JIOKaJIbHBIN U YCIOBHBIA 3KCTPEMYMBI | KOHTPOJIBHAS

(YHKIMM HECKOJIBKHX NePEMEHHBIX. 3aMeHa pabora Ne3

NepeMEeHHBIX B MU (hepeHInaTbHBIX YPaBHEHUSIX.
IlepBooOpa3Has M HeoNpeIesIeHHbII HHTEeTpall.

(3agauu 1-9).




OCHOBHBIE IPUEMBI HHTETPHPOBAHUS.
WuTerpupoBanue Mo 4acTsIM U 3aMeHa
NepeMeHHOi. Beuucnenye onpeneneHHoro
HHTerpana. I 'eoMeTpudeckre IpuiIoKeHust
ONpPENEIEHHOTO UHTErpaa.

Boruncnenne qBOWHBIX U TPOMHBIX HHTETPAIIOB.
I'eomeTpuueckue MPUI0KEHUS ABOIHBIX U
TPOMHBIX UHTETPAJIOB

KpuBosnHeitHbIe HHTETpaBl U UX CBOICTBA.
IloBepXHOCTHBIE HHTETPAbl U UX CBOMCTBA.
I'eomeTprueckue MpUI0KESHNS KPUBOIUHEHHBIX U
MTOBEPXHOCTHBIX HHTETpanoB. ®opmyna Ctokca u
ee MPUII0KEHNE K HCCIEIOBAHNIO KPUBOIMHENHBIX
HHTErpanoB B npocTpaHcTBe. Dopmyna
Octporpaackoro-I'aycca.

OCHOBHBIE NOHATHS X TEOPEMBI TEOPHHU HOJSL.
Juddepenunanbable U HHTErpaIbHBIC
XapaKTEPUCTUKH CKAIAPHBIX U BEKTOPHBIX MOJNEH.
IIpumeHeHre BEKTOPHOIO aHAIM3a B TEOPUHU IOJIS.
Paznoxxenne QyHKINYU B CTENIEHHOH P
Tpuronomerpuueckue psiubl Pypbe.

2. MeToauKa OlleHKH 3TalloB (l)OpMHpOBaHI/Iﬂ KOMIIeTEHIIMI B PaMKax JTUCHUILIMHBI.

[IpomexyTouHas aTTecTalys Mo AMCHUILINHE IPOBOIUTCS B 1 cemecTpe - B popme K3aMeHa, BO 2
cemectpe - B popme sk3aMeHa, B 3 cemecTpe - B (hopme sk3ameHa, B 4 cemecTpe - B GopMe dK3aMeHa,
KOTOpbIE HAaIpaBJIeHbI Ha OLeHKY chopmupoBanHocTu komnereniuii OIIK.1, OIIK.3, OIIK 4.

Kpome Toro, copmMupoBaHHOCTb KOMIIETEHIMI MpOBEpsieTCS IMPU NPOBEACHUU MEPOIPUATHI
TEKYILEro KOHTPOJISA, YKa3aHHBIX B Tabnuile paszaena 1.

B 1 cemectpe o0s3aTenbHBIM 3TAllOM TEKYLIEH aTTECTAllMM SIBISIFOTCS 3 KOHTPOJIbHBIE PAaOOTHI.
TpeboBaHMs K BBINOJHEHHUIO KOHTPOJBHBIX pabOT, COCTaB M MpaBUiIa OLEHKU C(HOPMYIHPOBAHBI B
MacropTe KOHTPOIHHOU PaOOTHI.

B 2 cemectpe 00s3aTeNbHBIM 3TANlOM TEKYIIEH aTTECTAllMM SIBISIOTCA 3 KOHTPOJIbHBIE pabOTHI.
TpeboBaHusl K BBINOJHEHHIO KOHTPOJBHBIX pabOT, COCTaB M IpaBWia OLIEHKU C(HOpMYIHpOBaHBI B
HacrnopTe KOHTPOJIbHOW PabOTHI.

B 3 cemectpe 00s3aTeNbHBIM 3TallOM TEKYIIEH aTTECTAIlMHU SBJISIIOTCA 3 KOHTPOJIbHBIE PAOOTHI.
TpeOoBaHMsI K BBIIOJHEHHIO KOHTPOJBHBIX pabOT, COCTaB M MpaBWiIa OLEHKU c(HOpMynHpoBaHBI B
MacropTe KOHTPOIBHOM PaObOTHI.

B 4 cemectpe 00s3aTeNbHBIM 3TaloM TEKYILIEH aTTecTalluu SBJSIETCS KOHTPOJbHas paboTa.
TpebGoBaHMsl K BBINOJIHEHUIO KOHTPOJBHOM pabOThl, COCTaB U IpaBWiia OLEHKU CHOPMYJIUPOBAHBI B
HacrnopTe KOHTPOJIbHOW PabOTHI.

OO6mue npaBuia BBHICTABICHUS OLEHKU M0 JUCUUIUIMHE OIpPEAENsoTCs OauIbHO-PEUTHUHIOBOM
CHCTEMOM, MPUBEACHHON B paboyeil mporpaMme yueOHOM TUCIUIIIMHBI.

Ha ocHoBanmm TpUBEAEHHBIX Jajee KPUTEPUEB MOXKHO cHIelaTh OOmMUNA BBIBOA O
chopmupoBannoctu komnetrennuii OIIK.1, OIIK.3, OIIK.4, 3a koTopble OTBEYaeT AWCIMILINHA, HA
pPa3HBIX YPOBHSX.

OO0mas xapakTepuCcTHKA YPOBHEeH 0CBOCHHUSI KOMIICTCHIHIA.

Hwu:xe mnoporoBoro. YpoBeHb BBHINOJHEHUS pPabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX
TpeOOBaHMM, TEOPETUUECKOE COJEpKAHME Kypca OCBOGHO YaCTH4YHO, IpOOEenbl MOryT HOCHUTH
CYLIECTBEHHBI XapakTep, HEOOXOIUMblE MPAKTUUYECKUE HaBBIKM pabOThl C OCBOECHHBIM MaTepUaOM
chopMHpOBaHbl HE JOCTATOYHO, OOJBIIMHCTBO IPETYCMOTPEHHBIX MPOrpaMMOil 00ydeHHs y4eOHBIX
3a/laHui HE BBITIOJIHEHBI UJIU BBIIIOJIHEHBI C CYIIECTBEHHBIMU OIIMOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHHUS pPaOOT OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUIA,
TEOPETHUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTHYHO, HO IPOOEIIbl HE HOCAT CYLIECTBEHHOIO Xapakrepa,



HEOOXO/IMMBbIE MPAKTUYECKHE HABBIKM PabOThl C OCBOCHHBIM MaTe€pUajoM B OCHOBHOM C(HOPMHUpPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOil 00ydeHHs y4yeOHbIX 3aJaHUN BBIIIOJHEHO, HEKOTOPbIE
BU/IbI 33JIaHUH BBIIIOJIHEHBI C OIINOKaMHU.

Ba3zoBblii. YpoBeHb BHINOJIHEHHS pabOT OTBEYAaET BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETHUECKOE
COJIEp’KaHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOOEenoB, HEKOTOPbIE NMPAKTUYECKUE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepuanoM c(hopMUpOBaHbl HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMoil 0OydeHus
yueOHbIEe 3aJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO W3 HUX HE OLIEHEHO MHUHUMAaJbHBIM
YHCIJIOM 0ayioB, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3aJJaHUH, BO3MOXHO, COJIEPKaT OLIMOKH.

IIpoaBuHYTHIA. YPOBEHb BBINOJHEHUS pPa0OT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE
coJiepKaHNe Kypca OCBOEHO MOJHOCThIO, 0e3 Mpo0esoB, HEOOXOUMbIE MPAKTUIECKUE HABBIKH PabOTHI C
OCBOEHHBIM MaTepuaioM c(hOpMUPOBaHbI, BCE IPEAYCMOTPEHHbIE IMPOrpaMMoil oOyueHHsl y4yeOHbIe
3alaHUs BBIIIOJIHEHBI, KAYECTBO UX BBIIIOJITHEHUA OIICHCHO YU CJIOM 6aJ'IJ'IOB, OJIM3KUM K MaKCUMaJIbHOMY.



denepasbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIIET0 00pa30BaHMs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKUI YHUBEPCUTET

Kadenpa npuknanHoit MaTeMaTHKU

I[Macmopr 3x3amMeHa
IO AUCHUIIIIMHEC «MaremaTudecKkui aHaJIu3», 1 CCMECTP

1. Meroauka olleHKH

DK3aMeH MPOBOJUTCS B JIBa 3Tara: MPaKTHUECKask 4acTh (MMCbMEHHO) M TEOPETHUYECKash YacTb.
[IpakTryeckas yacTb IPOBOAUTCS o Ounieram. buner conepxut 9 3a1a4 1o ClieIyomuM TeMaM:
— MaTeMaTu4ecKast MHTyKLus;
— [10CJIE0BATENbHOCTH;
— HENpPEepPBhIBHOCTD (DYHKIIHIA;
— 00I1Ie€ METO/1bI BHIYUCIIEHHS ITPEIEIIOB;
— BBIUMCJICHUE MIPEETIOB C IOMOILBI0 aCUMIITOTHYECKUX PA3JI0KEHUH;
— cuMBoOJIbI Jlannay;
— sup, inf , max, min QyHKIMHU Ha MHO>KECTBE;
— [IOCTpOEHHE rPaUKOB PYHKLMH U INTOCKUX KPUBBIX;
— muddepeHippoBaue QpyHKIUI.

Ha pemenune 3amau orBogurcs 2 yaca. Ilocie mpoBepku 3amaHuil npernopaBareseM, IpoBO-
JTCSL YCTHOE coOeceloBaHUEe, KOTOPOE MOXKET COJIEp)KaTh YTOUHSIOIIME BOMPOCHI 110 NMHUChbMEHHOM
pabore, a TaKke TEOPETHYECKUE BOMPOCHI (c(hOpMyYIHpOBaTh ONpe/eeHHe, ePEeuncIuTh CBONCTBA,
NPUBECTH IIpUMEp, CPOPMYITUPOBATh UM J0Ka3aTh TEOPEMY) U3 0011ero nepeuns (1. 4).

DopMa dK3aMeHALMOHHOTO OrTeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®axynsrer PIIMU

Bbuaer Ne
K 5K3aMEHY 110 JUCHUILIHNHE «MaTeMaTH4eCKUl aHaIU3

. 35 2n-1 1
1. MeTonom MaTeMaTH4eCKOM MHAYKIIMU I0KA3aTh 5 --------

46 2n Bn+l’

3/ 3
2. I[OKaSaTL, YTO ITOCIICAOBATCIILHOCTD {\H’l -1 —7’1} MOHOTOHHA (I/IJ'II/I MOHOTOHHA, HAa4YHMHasA C

HEKOTOpPOr0 HOMEPA).
xX+1/)
3. UccrenoBars GyHKIMIO ¥ ="' Ha HENPEPBHIBHOCTh U ONPEIEIUTEL XapaKTep TOYEK pa3phiBa.
. 2
4. Beraucnuts npegen lim(1+ xtgx)’™
x—0

In (1 +x° )—2 sin x+2x cos x*

5. Beuucauth npeaen, ucrnonb3ys GopMyssl pa3noxkeHus lim 3
x>0 arctg x

6. OnpeseTuTh MOPATOK ManocTy pu x —> 1 dyskmmn f(x)=x"—3x+2.



. . 1
7. Haiitu sup f, inf f, a Taroke max /', min f , eciu oHu cymecTByroT: f(x)=x", x E(O,§:|.

1
8. IToctponts rpaduk Gyukmmu x = x(y), 06paTHOi K GyHKIMK Y =— 7A€ (—o0;0], x = 1.
x —

2x,ecmm x < 0,
9. HaiiTu npaByro H JIEBYIO IIPOU3BOJHBIE KIMH Yy = B TO4YKe x =0.
PaByio yioHp byn Y ln(l +:/x’ ), ecin x>0,

Onpenenutpb, CylIECTBYET JIM B 3TOM TOUKE MPOU3BOAHASA?

VYTBepxnato: 3aB. Kapeapoi nosxHocTh, DO
(moamuce)

(mara)
2. Kpwurepuu oneHkun

Pemenne xaxaoi 3a71auu OLEHUBAETCS 110 CIEAYIOIIEH IIKaje:
e ( GayoB, ecau 3aja4a HE PELICHA,
e 0,5-1 Gamy, ecu NpeACTaBIEHHOE PEIIEHUE COAEPKUT IpyOble OMUOKH,
e 1.5-2.5 Gama, eciu pelieHUE CoAepkKajlo OIIMOKH, KOTOpbIe ObLTN UCIPABICHBI
10cJI€ MOJICKA3KH MIperoiaBaTels,
e 3 Qayuta, eciy 3a/1a4a peleHa 0e3 MoACcKa30K MpernoiaBaTes.

OTBeT Ha SK3aMEHAIMOHHBINM OWJIET CUUTACTCS HEYA0BJIeTBOPUTEIbHBIM, €CIIU CTY/CHT 32
penienue 3aad HaOpasl B cymMe MeHee 15 GaimioB, B X0/ coOeceoBaHus HE AAa€T ONpeaeIeHUi
OCHOBHBIX TIOHSITHI, HE CIIOCOOCH OOBSCHHUTH CBOM JCHUCTBHS IPH PEIICHUM 33/1a4, OIICHKA 32 JK3a-
MEH COCTaBJsieT MeHee 2(0) 6annos.

OTBeT Ha SK3aMEHAIMOHHBIN OMIIET 3aCUUTHIBACTCS:

e Ha MOPOrOBOM YPOBHE, €CIIU CTYICHT B X0JIe COOECEIOBAHMUS JaeT OMpPEACTICHHS YaCTH
OCHOBHBIX TOHSTHIA, HE BCEra MOXET OOBSICHUTh CBOM JICHCTBUS MPH DPELICHUH
3a/1a4, CyMMapHasi OIleHKa 3a pellleHue 3a7ad B auarnazoHe 15-21 Gamios, oreHka
cocrasiusieT 20-27 6annos.

e Ha 0a30BOM YpOBHE, €CJIM CTYJIEHT Xoie cobeceroBaHUs (HOPMYIUPYET OCHOBHBIE
TIOHSITHSI, 3aKOHBI, MOXXET OOBSICHUTH CBOM JCHCTBUS MPU PEIICHUU 3a7ad, HO UMEET
CYIIIECTBEHHBIC MPOOENbI B 3HAHMUSX IO HEKOTOPHIM TeMaM, CyMMapHas OLIEHKa 3a
pelieHue 3a7a4 B Auamnasone 20-26 6amioB, olieHKa cocTaBisieT 28-35 bannos.

® Ha NMPOJABUHYTOM YPOBHE, €CIIU CTYACHT B X0JIe codeceoBaHusi GOpMyIUPYET OCHOB-
HbIE TIOHSTHS, TPOBOJUT CPABHUTENbHBIA aHANN3 HECKOJBKUX METOJOB pPEIICHUS
3a/1a4, JEMOHCTPUPYET TIiIyOOKHEe 3HaHHUsS IO OOJBIIMHCTBY TEM Kypca, CIOCOOeH
000CHOBAaTh CBOW JICHCTBUS NMPH PEHICHUHU 3a]a4, CyMMapHas OIEHKA 3a peIIeHUe
3a7a4 B Auaras3one 25-27 0aiuioB, o01as OleHKa COCTaBIseT 36-40 bannos.

3. [Ixana oneHku
B o0mieii olieHke Mo TUCIUIUIMHE SK3aMEHAIIMOHHBIC OAIJIbl YYUTHIBAIOTCS B COOTBETCTBUU

C IIpaBUJIaMHU 6aHHbHO-pCﬁTHHFOBOﬁ CHUCTCMbI, IPUBCACHHBIMU B pa60qel71 nporpamme aucuun-
ITIJIMHBI.



4. Bompocsl K K3aMeHy 0 JUCHHMIIMHE «MaTeMaTHueCKUil aHaIu3»

Meroxn maremaTu4eCcKOl UHAYKIUUU. bunom Hoviomona v nepasencmeo bepunynnu.

Teopust MHOkecTB. Omnepanuu Haja MHOXecTBaMH. JlekapToBo npousBeneHue. OyHKIUH,
oToOpakeHHs: 00JIacTh omnpezeseHus, o0JacTh 3HaueHUHM, o0pa3 W HpooOpa3 MHOMKECTBA.
Wnbekuus, cropbekuust, ouexkuus. OOpaTtHast pyHKIMSI, KOMIO3ULMS U Cynepro3nuius GyHKIUH.

OKBHUBAJIEHTHOCTb MHOXeCTB. CuU€THbIE MHOMKECTBA U HX cBoWcTBa. Cuemnocmb MHO-

acecms:. 7, 7", 7”; Q, Q°, Q°, MHOXKECTBO YeTHBIX (HEYETHHIX) uncea. Teopema o Oecko-

HEYHOM ITOJIMHOKECTBE CUETHBIX MHOXKeCTB. Cywecmeosanue necuemuwix mHodcecms. Teopema
0 HecousmMepumMocmu OUA2oHaIU U cmopoHul keaopama. Teopema o MoutHOCTH OyneaHa. Kou-
MUHYATLHOCMb MHOJICECME: MHOKECTBA BCEBO3MOXKHBIX IIOCIECI0BATEIIBHOCTEH, COCTABICHHBIX

w3 0 u 1, [a,b], (a,b), [a,b), (a,b], (a,+x), [a,+x), (-=,a), (—»,a], R. KapauuanbHbie

quciia U UX CBOMCTBA.

OTKpBITBHIE, 3aMKHYThIE MHO)KECTBA, OTPAHUYEHHbIE MHOKECTBA, MPEAEIbHbIE U BHYTPEH-
HUe ToukH. Teopema o mpeiesibHOM Touke MHOKECTBa (Teopema 2.7). BepXHsa U HUXKHSSL TPaHb
MHO’KecTBa. TeopeMa 0 CyIIeCTBOBAHUY TOYHBIX I'paHEell Y OrpaHMYE€HHOr0 MHOXKECTBA (Teopema
1.16). CoiicTBa TouHbIX TpaHeill. Teopema Apxumesna v CIeICTBUS U3 HeEe.

Jlemma o0 BiokeHHBIX oTpeskax (mpuHumn Komu-Kantopa). Jlemma o mociiegoBareiabHO-
CTH cTsAruBarommxcs orpe3kon. Teopema Kanropa o MoutHoctu orpeska. Jlemma bopens-JleGera
0 KOHEYHOM NOKpbITUH. Jlemma o npenenbHol Touke (mpuHimn bosbliano-Beliepiirpacca).

YucnoBsle mociae10BaTeaIbHOCTH. beckoneuHo Goublire 1 0ECKOHEYHO Mallble OCIea0Ba-
TETLHOCTH U ux ceoticmea. Teopema Iltonsua (chopmynupoBaTh M MPUBECTH TPUMEpP €€
UCIOJIb30BaHus). Cxonmdiuecss MW pacxolsiiuecs IociaenoBaTebHOCTH. CBOWMCTBA NpENENIoB
HOCIIEI0BATENbHOCTEN: apugmemuueckue ceoticmed, npeoenvbHblil nepexo0 6 HepaseHCmeEax.
MOHOTOHHBIE ITOCIIEAOBATEILHOCTU. 1eopema Bevepwmpacca o npeoeie MOHOMOHHOU Nocie-
dosamenvnocmu. Yucno e. [loamnocnenoBarenbHOCTH, YaCTHUHBIE MpEAENbl U UX CBOWCTBA.
Bepxnuit u HWKHUHN npenen nocienosarenbHocTU. Jlemma Bonbnano-Beliepmirpacca 06 orpa-
HUYCHHOW MOCIE0BAaTEIbHOCTH. JIeMMa 0 HEOrpaHMYEHHOM IMOCJIEI0BATEIbHOCTU. Teopema o
BEPXHEM M HWXKHEM IIpenene u ee ciueAcTBus. DyHAaMeHTaIbHBIE IMOCIEIO0BAaTEIBHOCTH U
UX CBOMCTBA, KpuTepuii Komm cxoauMocTy mocie10BaTeabHOCTH.

[Ipenen ¢ynkuuu B Touke (mo I'eitHe u mo Komm). Jlemma o cBsi3u mpenena GyHKUIUAN
C OJIHOCTOpPOHHUMHU Mipenenamu. Ceoticmea KoHeuHblx npedenos. Teopema o c6:a3u 0OHOCHOPOH-
Hux npedenos c inf, sup (meopema 3.1). Teopema o npenene komno3uuuu ¢pyHkuuu (6e3 nokasza-
tenscTBa). Kputepuit Komu cymecrBoBanus npenena ¢ynkiuu (6e3 mokasatenscTBa). [lepsoiil
3ameuamenvHulll npeoel u e2o cledcmaus. Bmopoii 3ameuamensubiii npeden U e2o ciedcmeus.

beckoneuno manble U 6€CKOHEYHO OoJbIINe PYHKIMU B TOUKE U ux ceoticmea. CpaBHEHUE
¢ynkuunii. OtHowmeHue nopsaaka. Cumsonsl Jlannay («o-manoey», «O-007b1110€») U Ux ceolicmaa.
OKBUBaJEHTHbIE (QYHKIUU. AOCOIIOTHAS U OTHOCUTENbHAS MOrpelIHOCTh. PackpbiTe Heompe-
JIEJIEHHOCTEW IIPU BBIYMCIIEHUU TIPEJEIIOB, METO/, BBIICIICHUS TJIABHOM YacTH.

HenpepoiBHocTh (hyHKIMU B Touke. PasHocTHas dopma ycinoBus HenpepblBHOCTH. OHO-
CTOPOHHSISI HENPEPBIBHOCTh. Heobxooumoe u docmamounoe yciosue HenpepvleHoCmu QyHKyuu
6 mouke (meopema 4.1). CBOMCTBa HENIPEPHIBHBIX B TOUKEe PyHKIMHA. Teopema o0 HelpepbIBHOCTU
KoMmro3uiuu. Touku paspeiBa QyHKIMH U UX Kinaccudukauus. Touku paspviea MOHOMOHHOU
Ha unmepeane QyHKyuu.

HenpepoiBuble Ha MHOXecTBe (yHkiMH. Teopembl bonbuano-Komu — 06 obpawenuu
HenpepvleHOU (OYHKYUU 8 HONIb U O NPOMEIHCYMOYHOM 3HAYEHUU HenpepbleHou pyukyuu. Kpume-
puti_HenpepuleHOCmU _MOHOMOHHOU @yHuKkyuu. TeopeMbl O CYIIECTBOBAaHMM U HENPEPHIBHOCTH
obpatHoit ¢ynkuuu (6e3 mokazarenbcTBa). Teopemwvl Beliepwumpacca: 06 oepanuuennocmu
HenpepvleHoU (YHKYUU, 0 OOCMUICEHUU HENPEPLIBHOU (YHKYUE CBOUX MOUHBIX CPAHELL.

[TpousBoanas u quddepenunan. OAHOCTOPOHHUE TPOU3BOIHBIE U 00OOIIEHHBIE OJTHOCTO-
poHHHe npousBojHble. Mcmonb3oBanue auddepenunana aias NpUOIMIKEHHBIX BBIUYMCICHUI.
Hudbdepennmpyembie pynknmu. HeoOxomaumoe u gocraTounoe ycaoue auddepeHnmupyemMocTu
dbynkuuu B Touke. Ceouicmsea npoussoduvix. Teopema 0 NPOU3BOAHON 00paTHOM (QyHKIHMH.




Teopema o mpou3BoAHON CI0XKHOU PyHKIMU. HHeapuanmuocms ¢hopmvl nepsoco ougghepenyu-
ana. Ilpouzeoonas gyukyuu, 3a0anHou napamempuyecku. [lpouzsoonas cymmol, npousgedeHus
u yacmuoeo 08yx gyuxyuil. Ilpouzsoomnvie s1emeHmapHulx QYHKYULL.

I'eomerprueckuii cMbICI MPOU3BOIHON, OJHOCTOPOHHEH NPOU3BOJHONH M O0OOOIIEHHOM
OJIHOCTOPOHHEW IPOU3BOAHOM, YpPAaBHEHHME KacaTEIbHOM M HOPMAJIM K KPHUBOW, Yroyl MEXAy
rpaduKaMu repeceKkaronmxcs GyHKIni.

[TpousBoaHbie U AU PepeHnanbl BRICHINX NOPAIKOB. Popmyna Jletibnuya.

Jlemma [lapby o docmamounom yclosuu 603pacmarus u yOvleéanus QYHKyuu 6 mouxe,
meopema Depma o HeobxoO0uUMoOM ycrosuu skcmpemyma, meopema Ponna o myne npou3gooHot,
meopemsl Ko u Jlacpanoica o Koneunvix npupaujeHusx.

Cneocmeusi meopemwt Jlacpanoica: meopema o npedene NpousBOOHOU; NOCHOAHCMBO
@dyHKYUU, umerowell Ha uHmepsaie Hyiedyo NPoU38OOHYI0; VCI08US MOHOMOHHOCIU (DYHKYUU
Ha uHmepsaie; meopema 0 moykax paszpwvleéa npouzeoonou Ha uumepsane (c. 121). Pemenue
HEPaBEHCTB C ITOMOLLBI0 TeopeMsl Jlarpanxka. [Ipasuno Jlonumans.

Muorounen Teitnopa u ero ceoiicmeo. @opmyna Teisiopa ¢ 0cTaTOYHBIM YJICHOM B (hopMe
Jlarpanxa, [leano (6e3 nokaszarensctB). @opmyna MakiopeHa. Boruncienue npeaesioB ¢ moMo-

mpio  hopmyiel Teitmopa. JlokameHble ¢Gopmynasl Makiiopena (e*, sinx, cosx, sin(1+x),

a %
(1 + x) ). Mnozounen Tetinopa kax MHO2OUIeH HAUAYYUIE20 NPUOIUNCEHUS PYHKYUU 8 OKpeCH-

Hocmu 0annou mouku (meopema 6.12).

Hocmamounvie ycnosus sxcmpemyma ¢yukyuu. Beinyknsie GyHkuuu. ['eomerpuueckuit
CMBICIT
BBINYKJIOCTU. Heobxodumoe u docmamounoe yciogus eulnykiocmu ouggepenyupyemou ghyHk-
yuu. Heobxooumoe u docmamounoe ycinosus binykKiocmu 08axcovl ouggepenyupyemon hyrk-
yuu. Cea3b MedcOy NoHsmuem GblNYKIOCMU U PACHON0JNCEHUEM 2padura QyHKYyuyu OmHocu-
menvHo Kacamenvhvix. Heobxooumoe u docmamounoe ycnosus nepecuba (yHKyuu 08axcobvl
oughghepenyupyemoti ynkyuu. [Jocmamounoe yciosue sxcmpemyma u nepe2uba n pas ougge-
peHyupyemou GyHKyuu.

[TocTtpoenue rpadmKoB MIOCKUX KPUBBIX, 3aJl@aHHBIX SBHO WJIM MapaMeTpU4ecKu. AJro-
PUTM HCCIIEIOBAHUS SIBHO M TTAPAMETPHUYECKH 3aJaHHBIX KPUBBIX: aCHMIITOTBI, TPOMEKYTKH MO-
HOTOHHOCTH U BBIIIYKJIOCTH, XapaKTep 0COOBIX TOYEK.

PaBHOMepHast HepephIBHOCTH. | eoMeTpudeckas MHTepHpeTanus. Heobxooumoe yciogue
pasHomepHoli HenpepvigHocmu. (Ceoticmea pasHoMepHO HenpepbleHblx @yukyuii. Teopema
Letine-Kanumopa o pagHomepHou HenpepvleHOCHU.

IIpumeyanue:

1. Hymeparus teopem naHa o yue6Homy nocobuto «/{uddepenmanbHoe 1 UHTErpaib-
HOE€ UCYHCIIeHUE PYHKINI OAHON TIepeMEHHO

2. [Ipu nokaszarenbCTBE HEKOTOPHIX TEOPEM MOXHO HCII0JIb30BAaTh CBOKO TETpaab (yueo-
HOE€ 1ocoOue, 3JIEKTPOHHbIE MaTepHallbl WK 000N yueOHUK). Bce 3Tu TeopeMbl BblJIEIEHbI B
TekcTe. Bpems ncnosnap3oBaHus MaTepuaIoB yka3zaHo B TaOnuLe:

Ha ouenky Ha ouenky Ha ouenky
«YJIOBJIETBOPUTEIIBHOY «XOPOILIO» «OTIUIHOY
Kypcus 3 MuH 30 cexk. 6e3 TeTpaau

OTBET IO TETpaau
(Ha oueHKy 10 63 GamioB

[ToxuepkuBanue 3 MUH 30 cek.
JI0Ka3aTeILCTBO
HE CIIpaIl1BaeTCs)
Kypcus JI0Ka3aTeIbCTBO OTBET
3 muH

+HOI[‘-I€pKI/IBaHI/I€ HC CITpalInBacTCA 1o Te€Tpagn




DenepanbHOE TOCYAaPCTBEHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BhICIIIETO 00pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBIN TEXHAYECKHI YHUBEPCUTETY
Kadenpa npuknagHoit MaTeMaTuku

IacnopT KOHTPOJILHOM PadOTHI

M0 JUCHUIUIMHE «MaTeMaTuyeckuil ananusy, 1 cemectp
1. MeToauka oleHKH

B cemectpe npoBoauTcst 3 KOHTPOJIbHBIE paOOTHI.

KonTtponpHast padora Nel «IlocienoBarenbHOCTH COAEPKUT & 3a/1a4 IO CIIEYIOIIUM TeEMaM:
— OCHOBHBIE OTpeieieHus: ChOpMYIUPOBATh KBAHTOPHOE OIpe/IesIeHUE, IPUBECTH PUMEP
(3amaun 1-3);
— BBIYMCIICHHUE Tpejiena MOoCcIe10BaTeIbHOCTH (3a1aua 4);
— 3aJla4¥l Ha JI0Ka3aTeIbCTBO (3a71a4a 5,6);
— (pyHIaMEHTaIBHOCTH MOCIIEI0BATEIBLHOCTH (3aaua 7);
— Bbraucienne limx, , limyx, , inf {x,}, sup{x,} (3amaua 8).

n—0
KontponbHast pabota Ne2 «Brruncnenue npeaenony coaepxkut 12 3aaad.

Konrtponbnas padora Ne3 «/luddepenunpoBanue GpyHKIUN OJHON MEPEMEHHON» COAECPIKUT
6 3aJ1a4 110 TEMaM COOTBETCTBEHHO:
— nuddepentupoBanue GyHKINI, 3aJaHHBIX TAPAMETPUIESCKUMHU YpaBHEHUAMH (3a1a4a 1);
— middepeHpoBanme CIOKHbIX (GyHKLUH (3a1aua 4);
— maddepenimpoBanue HyHKIHMI, 3a1aHHBIX HESIBHO (3a71a4a 5);
— reOMETpUYECKUI CMBICI IPOU3BOAHOM (3a1auu 2,3);
— BBIYMCIICHHE OTHOCTOPOHHUX MPOU3BOHBIX (331a4a 6).

Bce KOHTPOJIbHBIC pa6OTI>I BBIIIOJIHSAIOTCSA MHCHbMEHHO B TCUCHHE 2 aKaIEMHUYCCKHUX YaCOB.
IIocne IMPOBEPKU IMIPLIIOAaBaTCIICM, KOHTPOJIbHAA pa60Ta C YKa3aHHbIMU oIInOKaMu BO3Bpalia-
C€TCA CTYACHTY IJIA IOATOTOBKU K DK3aMCHY.

2. Kpwurepnu oneHku
Pemenne kaxaoi 3a1a4m OLEHUBAETCS IO CIECAYIONIEH HIKAJIE:
0 —3ajmaya He pelieHa
0.3 — mpuBeICHHOE pelIeHUE IEMOHCTPUPYET, UTO CTYACHT 3HAET MyTh PEIleHus 3aja-
YY, HO PELICHUE COAEPIKUT IpyOble OINOKU
0.7 — perieHue coep>KUT HEOOBIITNE OMNOKH
1 —3ayaua pelreHa BEpHO.

Jliia onpezeneHust OLIEHKH B OajljlaX HaJ0 YMHOXKUTb IOJyYEHHYIO OLIEHKY IO IIKaje, MpH-
BE/ICHHOM BbIIIE HA MAKCUMAaJIbHBIN Oajsl COOTBETCTBYIOIIEH 3aauu:

Kontposnbnas pabora Ne 1

Ne 3amaun 1 2 | 3 (4a |40 | 4B | 5 6 7 8

MaxkcumManpubii 0amr | 1 1 1 1 1 1 1 2 2 2
KonTponbnas pabora Ne 2

Ne 3amaun 1{2 (34|56 |7|8|9]|10]|11 |12

Makcumanbubiii Oamr |1 | 1 | 1 | 1 | 1 1 {112 15|1,5]|2

KonTponbnas padbora Ne 3
Ne 3amaun 1 2 3 4 5 6
MakcumanbHbIH Oat 2 1 1 2 2 2




[Tonmy4yeHHble 10 KaXI0W U3 3a]a4 OajIbl CYMMHUPYIOTCS, U TIOJIY4aeTcsi CyMMapHbIi 6amn S
32 KOHTPOJIbHYIO PaboTy.

KonTponpHas paboTta cuntaercs K/p No' 1 K/p No 2 K/p No 3
HEeBBINOJHEHHOM, €ClIu S<6 S<8 S<5
BBITNIOJTHEHHO!M HAa NMOPOr0BOM YPOBHE, €CIIU 6<85<7 8<85<9 5585<6
BBINIOJIHEHHON Ha 0a30BOM YpOBHE, €CIIU 7<85<12 9<S5<l14 6<5<9
BBITNIOJJHEHHOW HA NPOJABHHYTOM YPOBHE, €CIIU 12<85<13 | 14<8<15 | 9<5<10

3. IIIkaja oneHKH

B o0uieii onieHke 1o AUCHUIUIMHE 0alibl 33 KOHTPOJIbHYIO pa0OTy YUMTHIBAIOTCS B COOTBET-
CTBHM C IpaBUJIaMU OaJlIbHO-PEHTUHIOBOM CHCTEMBbI, MPHUBEICHHBIMU B pabouell mporpamme
JUCIUIUINHBI.

4. IIpumep BapHaHTa KOHTPOJIBbHOH PadoThI

KonTtpoabnas padora Ne 1.
1. limx, #a,aeR <

n—>0

2. [IpuBenuTte npuMep HEMOHOTOHHON HEOTPAaHUYEHHOU TOCIIEI0BATEIbHOCTH.
3. IpuBenuTe IpuMep ABYX yOBIBAIOIIMX [OCIEAOBATENbHOCTEH {x, } U {y,} Takux, 4ro

limx =limy =1 nu Vnx, <y,.

4. Beruucnure npenens:  a) lim (\/n2 +n—~n*—n ) , 6) lim \/i _1 . B) lim n "';gsn _
n—o n—oo 1D _ o p—3,

, TO

5. I[OKEDKI/ITC, 4qTO €CJIn {Xn} — OECKOHEUHO Majas MOCJIEI0BATEILHOCTh U V7 |yn| < |Xn

{y,} — ToXe GeckoHedHO Maias OCIeI0BATEIbHOCTb.

. 1
6. [loxaxxute 1o OTNpeAesieHnIo, 9To lim =+00,

n»ooq/i_l_

7. Ilonw3ysice kputepueM Komn, 10Ka)XUTE CXOAUMOCTb IMOCIEA0BATEIBHOCTH {0.555..5}.

n ITyK

n . tn o . e .
8. Z[J'Iﬂ IIOCJICA0BATCIIBHOCTHU SIN— p HAUAUTC hm Xn 5 hm Xn 5 ll'lf {Xn} 5 sup {Xn} .
n + n—»o0

n—>0

KonTpoubsnas padora Ne 2.

4x% +5x +6x°

. 2 \1/(n+2) . 2 4 " .
1. 11m(1+11 ) . 2. lim . 3. lim—; 3 =
n—>0 n—)ool l+l+'.'+i X—>00 4x _3x +2x
3 9 3"
n-2 3 2 3
4 moninn g lim( j 6. lim >t —0xtd g lim X2
n—w 4n _5 n—oo 2n+7 x—1 X +3x _4 x—1 %/;_x

8. lim(3+2xj. 9 1imZ(L— 1 J
e 2x+5 oo\ 5k=2 5k+8

10. lim ((‘/x“ —20x° +4x7 =Y — 5% + 3x).

X—>+00

1—cos(x? 4
11. lim () e —
x—0 1—cosx x—0 x24Tyt
cos2x—e 3




Konrpoabnas padora Ne 3.
o v 14
1. st yskumn y(x), 3a0aHHON MapaMeTPUYECKUMU yPABHCHUAMH, HAllTH Y|

y= [2621’
xX= (t2 + 1) e
2. Haiitu ypaBHEHHE KacaTeIbHOM M HOpMaIU K KPUBOH, 3a/1aHHOI ypaBHEHUEM
Y =2xp+x’=1-x,
B Touke M (1,1).

3. Haiftu yron HakoHa kK ocu Ox KacaTesbHOM K rpaduky GpyHKIun y (x) B TOUke M (—8, 1) :

y =cost+t,
{ x=21-8.
4. Cunras wssectubivi mubdepenmmanst Gysximn u(x) w v(x), wmaiitn d?y, ecn
y=usinv.
5. Haiitu d”y BTouke x =1 ayis GyHKUMH (x) , 3aJJaHHOM HESABHO:
x> +5xy+3y°—Tx—y—-1=0, y>0.
4lnx+3, x =1,

6. Haitru ! (1), v (1+), y_(1), ¥/ (1-), econ y(x)={ 2o5 1<l



denepasbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICLIETO 00Pa30BaHMUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKUI YHUBEPCUTET

Kadenpa npuknanHoit maTeMaTHKU

I[Macmopr 3x3amMeHa
IO AUCHUIIIIMHEC «MaremaTudecKkui aHaJIu3», 2 CCMECTP

1. Mertoauka olleHKH

DK3aMeH MPOBOAMTCS B JIBa 3Tarla: MpakTU4YecKas 4acTh (MMCbMEHHO) U TeOpeTHYecKas 4acThb.
[TpakTHueckas yacTb MPOBOAUTCS MO OmiieTam. buiier copepxut 7 3aa4 1o CleTyroUHM TeMaMm:

— reOMETPUYECKIE IPUIIOKEHUS OTIPEETICHHOT0 HHTerpaia (3agaya 1);

— IpeJiesT ¥ HeMpEePhIBHOCTh (DYHKLIMM MHOTHX MIEPEMEHHBIX (3a1a4a 2);

— midepenipoBanme GpyHKIMI MHOTHX IIEPEMEHHBIX (3a1a4a 3);

— 3aMeHa MepEMEHHBIX B Au(depeHInaTbHOM ypaBHEHUH (3a/1a4a 4);

— 3KCTpeMyM (YHKIIMM MHOTUX MIEPEMEHHBIX (3a/1a4a S);

— HCCJIEA0BAHNE HAa CXOIUMOCTh HECOOCTBEHHBIX MHTETPAJIOB, PSJIOB U OECKOHEUHBIX MPOM3-

BezicHUH (3a1auu 6,7).

Ha pemenue 3agau orBomutcst 2 yaca. Ilocne mpoBepku 3agaHuil MmpenojgaBaTesieM, MPOBO-
JTCSL YCTHOE coOeceloBaHUEe, KOTOPOE MOXKET COJIEp KaTh YTOUHSIOIIME BOMPOCHI 110 NMHUChbMEHHOM
pabore, a TaKxe TEOPETHYECKUE BOMPOCH! (c(hOpMyYIHpoBaTh ONpeeeH e, epeuncIuTh CBONCTBA,
HPUBECTHU ITpUMEp, CHOPMYIIMPOBATh WM JI0Ka3aTh TEOpEMY) U3 0011ero nepeyns (1. 4).

(I)OpMa OK3aMCHAIIMOHHOI'O ouera

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKHM YHUBEPCUTET
®axkynsrer PIIMU

Bbuniaer Ne
K 9K3aMEHY 110 JUCHUILIHNHE «MaTeMaTH4eCKUl aHaIU3

1. Haiitu nnomanp purypsl, orpanuueHHoN ynutkoi [lackans r = 10(2 + COS(p) .

2. HaiiTu Bce Touku pa3pbiBa pyHKIMH
3 3

rry
S=9 x+y
3, x+y=0

, X+y#0

VKa3aTh TOYKH YCTPAHUMOTO PasphiBa.
3. Haiitu nepseiit u Bropoii qupdepenuuanst B touke M, (1,1), z(M,)=4 ¢ynkumn z(x,y),
3alaHHOM HESABHO:
5x*+5y° +52° = 2xy—2yz—-2xz-72=0.
4. TlpyHsAB u W Vv 3a HOBBIC HE3aBUCHMBIE TIEPEMEHHBIE, & W 3a HOBYIO (DYHKIHIO OT u H V,
peoOpa3oBaTh K HOBBIM IIEPEMEHHBIM yPABHEHUE
2z +2Z)’c,y +z;',y +4z! +4z; +z=0, u=2y—-x,v=x,w=ze""”.



5. Haiitu HanGomblliee 1 HaUMEHblIee 3HaYeHUs1 (PYHKLUHU B 3a/laHHON 00JIacTH

o0
6. MccnenoBaTh CXOMMOCTh OECKOHEYHOTO MPOU3BEICHHUS H 1+

u=x+3y,x+y<6,x+4y>4,y<2.

n

a
o

n=1

sin3x

+00
7. I/ICCHCI[OBH.TI: HUHTCrpal HA a6COHIOTHYIO " YCIIOBHYIO CXOUMOCTD J. 2—dx .
0o VX +Xx

VYTBepxnato: 3aB. Kapeapoi nosxHocTh, DO

(oamuch)
(mata)

2. Kpurepnu oneHkn

Pemenne kaxxmoii 3a1a4u OLIEHUBAECTCS 110 CJ'ICILYIOH.ICI‘/JI HIKaJec:

e () GaymoB, ecu 3aa4a HE PeIeHa,

e 0,5-1,5 Oam1, eciiu npeICTaBICHHOE PELICHHE COIEPKUT IPyOble OLIHOKH,

e 2-3.5 Gama, eciy peuieHue COIepKajo OMNUOKU, KOTOpPbIE ObLIN UCIIPABICHbI
I0CJIE TTOJICKA3KH MTPETIoIaBaTels,

e 4 Oaa, eciiv 3aJja4a pelieHa 6e3 MoJCKa30K MpernojaBaTes.

OTBeT Ha PK3aMEHALMOHHBIM OWJIET CUMTACTCS HEYAOBJIETBOPUTEIbHBIM, €CIIA CTYICHT
3a perieHue 3a1a4 Habpan B cyMMe MeHee 14 6anoB, B xojie cobeceoBaHHS HE AaeT ompesene-
HUIl OCHOBHBIX TOHSTHI, HE CIIOCOOEH OOBSICHUTH CBOM JCHCTBUSI MPU pEIICHUH 33a/1a4, OICHKa
3a 3K3aMeH cocTaBiisieT MeHee 20 bannos.

OTBeT Ha DK3aMeHAIMOHHBINA OUJIET 3aCUUTLIBAETCS:

Ha MOPOroBOM YpPOBHE, €CIIM CTY/ICHT B XOJI€ COOECEeIOBaHMS TAeT OMPEEIICHHS YacTH
OCHOBHBIX TOHSTHIA, HE BCEra MOXET OOBSICHUTh CBOM JICUCTBUS MPHU PELICHUH
3a/1a4, cyMMapHasi OLIEHKa 3a pelleHue 3agad B auana3oHe 14-21 Gamnos, oleHka
cocrasisieT 20-27 6annos.

Ha 0a30BOM YpOBHE, €CIIM CTYJEHT XoJe cobeceoBaHUS (OPMYIUPYET OCHOBHBIC
TIOHSITHSI, 3aKOHBI, MOXXET OOBSICHUTH CBOM JCHCTBUS MPU PEIICHUU 3a7ad, HO UMEET
CYIIECTBECHHBIC TPOOCIBI B 3HAHUSAX I10 HEKOTOPBIM TeMaM, CyMMapHas OIICHKA
3a pelieHue 3a1a4 B Auana3zone 20-26 6amioB, olleHKa cocTaBiseT 28-35 b6annos.

Ha MPOJABMHYTOM YPOBHE, €CII CTYIEHT B X0Jie cobeceioBaHus (POPMYITUPYET OCHOB-
HbIC TIOHSTHS, TPOBOJUT CPABHUTEIbHBIA aHANN3 HECKOJBKUX METOJOB PEIICHUS
3a/1a4, JIEMOHCTpPHUpYET IIIyOOKHE 3HAHUSA MO OOJBIIMHCTBY TEM Kypca, crocoOeH
000CHOBATh CBOM JCUCTBHS TPU PEIICHWH 3a]a4, CyMMapHas OIICHKa 3a pEIICHHE
3a1a4 B Auanaszone 25-28 0an10B, 00111as olieHKa cocTaBisieT 36-40 bannos.

3. IIkajna oueHKH

B o01meit orieHKe 1Mo TUCIUIIIMHE SK3aMEHAIIMOHHBIE 0aJlTbl YUUTHIBAIOTCS B COOTBETCTBUH
C mpaBWJIaMU OaJUIbHO-PEUTHHTOBON CHUCTEMBI, MPUBEICHHBIMU B paboueil mporpamme JUCIIH-

IIJINHBI.



4. Bomnpocsl K 3K3aMEHY M0 JUCHUIIHHE «MaTeMaTHuecKuil aHaII3»

1. HeonmpeneneHnHblii HHTErpa.

Omnpenenenue, cgolicmea, OCHOBHBIE IPUEMBbI HHTETPUPOBAHUS (UHMe2puposaHue no dac-
mam M 3aMeHoU nepemenHol). PaznokeHne parroHaTbHON IpoOM Ha dJIEMEHTAapHBIE METOJIOM
CpPaBHEHMIi, METOJIOM YAaCTHBIX 3HAYEHUH, Memooom eviuepkugarutl. VIHTErpupoBaHuE paIyo-
HaJBHBIX BBIpAXEHUMN: meopema 8.5, meron Octporpaackoro, MHTerpupoBanrue uppanyuoHaib-
HBIX ¥ TPAHCIICHICHTHBIX (YHKITHIA.

2. UnTerpan Pumana (onpeaeseHHbIH HHTErpaJ).

Heobxooumoe ycnosue unmezpupyemocmu no Pumany. VIHTerpanbHble CyMMBl U HX CBOIi-
crBa. Teopema Pumana o Heobxodumom u_oocmamoynom yciosuu unmezpupyemocmu. Knaccsl
unmezpupyemvix ghynkyuii. CBOWCTBA ONPEAETICHHOI0 MHTErpaja (iuHelHocms, a0OumueHoOCmy,
UHmMezpuposanue HepaseHcmes, MHTETPUPYEMOCTh Ipon3BeieHns ). TeopeMbl 0 CpeiHeM 3HaYCHUN
UHTETpaia: nepeas Gopmyna cpeone2o 3HaueHus, Qopmyia cpeoHe20 3HaueHuss 8 00600UWeHHOM
sude, Bropasi (hopMysa cpeiHero 3HaueHus. IHTerpa ¢ nepeMeHHbIM BEpXHHUM IIPEEIIOM H €T0
ceolicmea (Henpepvignocmsb, ouggepenyupyemocms). Gopmyna Hprotona-JleiiOnuna. Hume-
epuposanue no yacmam u 3amena nepemennou. IaTerpan ot (He)4eTHON (QYHKIIUH 110 CETMEHTY

[—a,a] (npumep 9.5 (9.6)). UuTerpu-poBanue nepuoanueckoi GyHKIHUHU 1O MOJTHOMY NEPHOAY

(npumep 9.6 (9.7)). @opmyna Telnopa ¢ OCTATOUYHBIM YJICHOM B HHTETPAIILHOU (opMe.

Omnpenenenust NpoCTol, 3aMKHYTOM, cripsaMisieMoil KpuBoil. CBoMCTBa CIPAMIISIEMBIX KpHU-
BbIX. JlOCTaTOYHBIC YCIOBHE CIPSAMIIIEMOCTH KPHBBIX: JUIMHA JYT'M KPUBOH, ONpenerIeHHON
apaMeTPUUYECKUMU YpPaBHEHUSIMU; OIUHA OyeU KPUBOU, 3A0AHHOU 6 O0eKapmosou cucmeme
KOOpOuHam; OnuHa O0yeu Kpueotl, 3a0aHHOU 6 NOJAPHOU cucmeme koopounam. uddepenunan
TyTH.

OmnpeneneHus MIOCKOH (QUrypsl, 'paHHIbl IIOCKON ¢(urypsl. ['paHuna miomanu Hyib.
Heo0xoanMoe 1 1ocTaTOYHOE YCIIOBHE KBAIPHUPYEMOCTH TIOCKOH Gurypsl. JlocTaTouHbIE yCII0-
BUS KBAJIPUPYEMOCTHU TUIOCKUX (QUTYpP: niowjadb KpUsoIUHeuHol mpaneyuu, Tomanb GUrypsl,
OTPAaHNYEHHOM 3aMKHYTOM CIPAMIISIEMOM KPUBOH, IUIONIa1b KPUBOJIMHENHOTO CEKTOPA.

Onpenenenuss KOHEYHOTO Tena, KyOupyeMocTH KoHeuHoro tena. HeoOxomumoe M 1ocraTou-
HOE yCIIOBHE KyOHpyeMocTH Tena. JlocTaTouHble ycaoBus KyOUPYeMOCTHU: YuUIUHOPA, OCHOBAHUEM
KOMOpOo20o A6Aemcs Keaopupyemas ueypa; Tena, TMOoJyYeHHOI0 BpaIlleHUEM KPUBOJIMHEHHOM
TpAIeINK B ICKAPTOBOH CHCTEME KOOPAUHAT.

[Inomans MOBEepXHOCTH BpALECHUs, MOJYyYEHHON NMPH BpallCHUHM B JIEKapTOBOW CHCTEME

KoopzuHar rpaduka ¢pyukuun y = f(x),x €[a,b] Bokpyr KoopaMHATHOM OCH.

3. HecoOCTBEeHHBIEC HHTETPAJIbI.
Onpenenenust HecoOcTBeHHOro uHTerpana I-ro m Il-ro poma. OOmiee noHsiTue HecoO-

cTBeHHOro uHrerpana. Ceolicmea necoocmeennvix unmezpanos. Teopemwvl cpasnenus. Kpumepuii
B

B
Kowwu. Ceazvo medxncoy cxooumocmuio unmezpanos J. f (x)dx U ﬂ f (x)‘dx. AbcontoTHas U
a a
YCIIOBHAsE CXOANMOCTb. AOCOIIOTHO MHTETpUpyeMble (YHKIMHU: ONpEAENEHHEe U meopema 00
unmezpupoganuu npoussederus. O0IME NPU3HAKU CXOIUMOCTH: MpHU3HAK [lupuxie u mpu3HaK
Abens.
I'maBHOE 3HaueHue HecoOCTBeHHOro nHTerpaia. Murerpan Komm.

4. ®yHKIMHA MHOTHX MepeMeHHbIX.

OcHOBHBIC OmpeaeneHus: npoctpancTBa R” m E™, paccTosHHE B €BKIHJIOBOM IIpO-
CTpaHCTBE; map, chepa B METPUUECKOM MPOCTPAHCTBE; BHYTPEHHSIS, TPAaHUYHAs, TIpeAeIbHas
¥ M30JIMPOBaHHAS TOYKU; OTKPBITOE U 3aMKHYTOE MHOXECTBO; TPaHHIIa MHOKECTBA; CBSI3HOE
MHOECTBO; JUAMETpP MHOKECTBA, OTPAHUUYEHHOE MHOXKECTB, 00J1aCTh, 3aMKHYTasi 00J1acTh,
BBIIYKJIast 00J1aCTh.



[TocnenoBarenbHOCT TOYEK MHOXKECTBa E™: ompeneieHue, CXOAMMOCTb, OrpaHUYCH-
HOCTb. Teopema o xapaxmepe cxooumocmu 8 esKIU0080M npocmparcmee, kpumepuii Kowu cxoou-
Mocmu  NOCIe008amenNbHOCMU — Mo4eK — esKaudosa  npocmpancmea, meopema — boavyano-
Betiepuwumpacca.

OyHKUMS: onpeeNeHne, o0aacTb onpeieeHus, oonacth 3HaueHuil. [lonsaTue ypoBHs (yHK-
. Heobxoaumoe U J10cTaTouHOE YCIOBHE CYILECTBOBAHUS HPEAEIbHOTO 3HAYEHUS (YHKLUU.
[IpenensHOE 3HaUeHKE U OBTOPHOE MPEAEIbHOE 3HaUeHHe PYHKIMU B Touke. CBsi3b MEXAY Mpese-
JIOM B TOYKE W IMOBTOPHBIMM IpenesiaMH B 3TOM Touke (0e3 nokas3arenbcTBa). HempepbIBHOCTH
(GyHKIMU: B TOUKE, HA MHOXKECTBE, MO KpHBOi. CBOIcTBa HENpPEpbIBHBIX (DYHKIMIA: JIOKAIbHBIC,
HEIIPEPbIBHOCTD CJIOKHOW (DYHKLIMH, TEOPEMA O COXPAHEHUU 3HAKA, Meopema O NpoMeICymoyHbIX
3HaueHusx, meopemvl Betiepwimpacca. CpaBHeHHE OECKOHEUHO MajbIX U OECKOHEYHO OOJBIIMX
GYHKIMIA.

YacTHble MPOU3BOAHBIE M YacTHbIe auddepenuuansl. JuddepeHupyeMocts QyHKIUN
B Touke. [lomuenii muddepennuan. Csa3b MEXTy HENPEPHIBHOCTHIO U MU )EepeHIIPYEMOCTHIO
(¢ ookazamenvcmeom). Heobxooumoe ycnogue oughghepenyupyemocmu. JlocTaTouHOE yCIOBUE
muddepennupyemoctu. JuddepenmpoBanue cnoxxHON QyHKIUH.

[Ipou3BosaHas 1Mo HanpaBlICHHUIO, YACTHBIE MPOU3BOJHBIE. I'pagueHT QyHKIUHN U eco 2eo-
mempuueckui cmoica. Ceotlicmea npoussoOHbIX no Hanpaenenuro. Hueapuanmuocmos nepsoco
ougpepenyuana.

[TpousBogueie U auddepeHnansl BHICIIUX MOpAAKoB. CumBoiudeckas (opmyna s
BeIuMCIeHUs Auddepernnana siBHO 3aJaHHON QyHKIMHU. Teopema 0 HenpepbIBHBIX CMEIIaHHbIX
npousBoaHbIX. uddepennman cioxuoi GyHKIUY (TOPAIKa BbIIIE IEPBOTO).

['eomeTpuueckuit cmbica Auddepennrana GyHKIUHN 2-X IEPEMEHHBIX: KacamenbHas nioc-
KOCmb, HOPMajlbHasi IUIOCKOCTb, KacaTElbHBIA BEKTOp, HOpManbHbulli eekmop. llpuMmeHeHune
mubdepeHana B HPUOIMIKEHHBIX BBIYMCICHUSX, APASUNA NPUOTUNCEHHBIX BbIYUCTEHULL.
®opmyia Telnopa ¢ octaTrouHbIM WieHOM B Gpopme Jlarpanxka u Ileano.

OKCcTpeMyMbl (YHKIIMI MHOTHX MEPEMEHHBIX: ONPECIICHUs, Meopembl 0 HeOOX0OUMOM U
00CMAMOYHOM YCIOBUAX CYUWECNB8OBAHUSL IKCPEMYMA.

PaBHOMepHast HerpepbIBHOCTh. TeopeMa O CBSI3M HENPEPbIBHOCTH U AU depeHInpyeMOCTH
(6e3 moKazaTenbCTBA).

BekropHble (QyHKIMM HECKOJIBKMX IepeMeHHbIX. OnpeneneHue B3aUMHOOAHO3HAYHOTO,
00paTHOro, JTMHEWHOI0 U MOCTOSHHOTO 0TOOpaXkeHus1. HerpepbiBHbBIE 0TOOpa)KeHUs: HENPEPbIBHbIE
B TOYKE, HENPEPHIBHbIE HA MHOXKECTBE, PABHOMEPHO HEIIPEPHIBHBIE, TOMEOMOP(HBIE OTOOPAKEHHSI.
Huddepenmpyemblie otodpaskenus, muddepeniuan orodopaxenus. Heobxonumoe u joctatouHoe
ycnoBue auddepenurpyemoctu. Marpuna Skobu u sikobuan otodpaxenus. Ilpasuno nudde-
PEHLIMPOBAaHUS KOMIIO3ULIUK oToOpaxkeHuid. Teopema 00 0OpaTHOM 0TOOpaKEHUH.

Teopust HesBHBIX QyHKUMHA. TeopeMbl O cyliecTBOBaHUU U JU((HEpeHIUPYEMOCTH HEsIB-
HoU (yHKuu. Teopema 0 BEeKTOpHOI HesiBHOM ()yHKIMU. Bbluncienue mpou3BOIHBIX HESIBHO
3alaHHbIX (QYyHKIUH. B3auMHO-01HO3HaYHOE OTOOpaK€HNE MHOMKECTB. 3aBUCUMOCTb (DYHKIIMMA:
OTIpeNieNIeHue, HeobXooumoe Yclosue 3a8UCUMOCMU, JTOCTATOYHOE YCIOBUE HE3aBUCHUMOCTHU
¢byHkuil. 3amMeHa nepeMeHHbIX B U pepeHIINaTbHBIX YPaBHEHUSX.

JlokanbHBIN OTHOCUTENBHBIN (YCIOBHBIN) SKCTPEMYM: OMpPEEIeHNE, HEOOX0IMMOE YCIOBHE
JIOKQJIbHOTO OTHOCHUTEJIBHOIO SKCTPEMYMA, JOCTATOYHOE YCIOBUE JIOKAJILHOTO OTHOCHUTEIBHOIO
JKCTpeMyMa. MeToIbl HaX0XKJIEHHs YCIOBHBIX SKCTPEMYMOB: MeTo JlarpaHxka U METOM UCKIIIO-
YyeHUs rnepeMeHHbIX. Haxoxaenue HanOobIlero 1 HAMMEHbILIETo 3HaueHHsI GYHKIIMU Ha 3aMKHY-

ToM MHOKecTBe. Haxoxenne it HenpepbiBHOH (yHkuun f(x) ee TOUHbIX rpaneil sup f (x),
A

inf f (x),ecmu: a) A - 3aMKHYTOE, 6) A - OTKPBITOE MHOXECTBO.

KpuBble 1 MOBEPXHOCTHU: ONpeesIeHUE, CIIOCOObI 3aaHus, IPOEKTHPYeMOCTb. OpHeHTaLus
KpPUBBIX U MoBepxHocTed. OcoOble TOUKM KpUBOM U moBepxHOCcTU. KacarenbHas mpsiMasi K IUIOC-
KOM KpuBOH (SIBHOE, HesA6HOe U napamempuieckoe 3a0anue kpueoil). KacatenbHas npsmas K mpo-



CTPaHCTBEHHOU KPUBOU (napamempuueckoe, s6Hoe u HessHoe 3a0anue kpusoil). KpuBoIuHeHHbIC
KOOPJAMHATHI: MOJAPHBIE, ChepuyecKe U MITUHAPHUECKUE KOOPAMHATHIL.

5. UucjioBbie psabl.

OCHOBHBIE OIpEENICHHS: YUCIOBOM psijl, YaCTHYHAS CyMMa M OCTAaTOK psifa. I apMoHmUe-
CKUU M TEOMETPUYECKUI psiibl (OmpeneneHue u cxooumocmsy). CXOAUMOCTh YHUCIOBBIX DPSIJIOB:
ompeneseHue cxoauMmoctu, kpurepuid Komm (¢ dokazamenvcmeom), HEOOXOAMMOE YCIOBUE
CXOOUMOCTH (¢ doxazamenbcmeom), OCHOBHBIE CBOMCTBA CXOMAAIIUXCS PSAAOB (¢ dokazameb-
Cmeom).

Psnpl ¢ HeoTpuIATENbHBIMH YJICHAMH: OMNpENeIeHHe, HEOOXOAUMOe U JOCTAaTOYHOE
YCIIOBHE CXOJIMMOCTH (Cc Ookazamenvcmeom). Teopema O «IPOU3BEACHUW» OTPAaHUUYCHHOMN
MOCIIEAOBATENBHOCTH U CXOASIIErocs psaa (¢ dokazamenvcmeom). Ilpusnaxu cpaguenus psaoos.
[Tpusnaku cxogumoctu: Kowu, /larambepa, narerpanbablii npusHak Komm-MakiopeHa u uHTe-
rpanbHas OLEHKa ocTaTka psaa. O6obwennviti capmonudeckuti psao. Teopema 00 OTCYTCTBHH
YHHBEPCATHHOTO Psifia CPaBHEHUSI.

Psinpr obmero Bunga. 'pynnupoBka 4ieHOB psiaa. AOCONIOTHAS M YCIOBHAs CXOJUMOCTb.
[TepecTanoBka wieHOB abCOMIOTHO cxosmerocs psaa. Teopemsl Komm n Pumana o mepecra-
HOBKE 4JieHOB psina. HepaBencTBo AGens. IIpu3Haku cXOIUMOCTH AJS MPOU3BOJIBHBIX PSIIOB:
Jetbnuya, Adens, lupuxie. Oyenxa ocmamka psoa Jleiibnuyesckoeo muna.

Bbeckoneunsie npousBeneHus. Onpenenenus 0ECKOHEYHOTO MPOU3BEACHUS M YaCTUYHOTO
npousBeneHuss. Heobxoaumoe ycioBue cXOAUMOCTH O€CKOHEUHOro mpousBeneHus. (Ces3b
MedACOY CXOOUMOCMBIO DECKOHEUHO20 NPOU3BEOCHUS U PAOAMU.

6. PyHkuuoHaJbHbIE Nocaen0oBaTeabHOCTH (DII).
CxonnMocTs B Touke. CXOAMMOCTh HA MHOYKECTBE: IIOTOYEYHAs, PABHOMEPHAs, B CPEAHEM.
CBsi3b MEXy paBHOMEPHON U MOTOYEYHOU CXOAUMMOCThbIO. CBOMCTBa paBHOMEPHO CXOMASIIUXCS
®II. CBA3b MEXKY CXOIMMOCTBIO B CPETHEM ¥ PABHOMEPHOU CXOJUMOCTBIO.

7. DyHKUHOHANbHBIE psiabl (PP).

CxonuMocTs B Touke. CXOAMMOCTh HA MHOYKECTBE: IIOTOYEYHAs, pPABHOMEPHAs, B CPEIHEM.
PaBnomepnas cxomumocts OP. Kpumepuii Koww u eco cneocmaue (Heobxooumoe yciosue cxooumo-
cmu). JlocTaTouHble MPU3HAKK PABHOMEPHOH cxoaumocTH: Bevepuimpacca, Aupuxne, AbGens. CBoii-
CTBAa PAaBHOMEPHO CXOJAIIMXCS PAJOB: NPEIEIbHBIN NEpPEX0/], HENPEPBIBHOCTh, MOWIECHHOE
uHTEerpupoBanue u auddepennuponanue OP.

IIpumeyanue:

1. Hymepanus TeopeM gaHa COOTBETCTBYIOIIEMY 0 yueOHOMY mocoouio («/Iuddepeniu-
aIbHOE M MHTETrpaJibHOE HMCYMCIIeHHuEe (QYHKIMH OoHOM nepemeHHo», «/luddepenuunansnoe u
MHTErpajIbHOE NCUUCICHNE (PYHKIIMHA MHOTUX MIEPEMEHHBIX», «DJIEMEHTBI TEOPUH PSIOBY)

2. [pu moka3arenbCTBE HEKOTOPBIX TEOPEM MOXKHO HCIOJIB30BaTh CBOKO TeTpab (yueOHoe
nocoOue, 3JEKTPOHHBIE MaTepHajibl HIU JII000H ydeOHWK). Bce 3TH Teopembl BBIJEICHBI
B TeKcTe. BpeMs ncnosnp30BaHus MaTepralioB yKa3aHo B TAOJIHUIIC:

Ha ouenky Ha ouenky Ha ouenky
«YZAOBIIETBOPUTEIBHO» «XOpOILO» «OTJINYHO»
Kypcus 30 cek. 10 cek. 6e3 TeTpaau
[ToguepkuBanue OTBET IO TETpaau 3 MuUH 30 cexk.
Kypcus JI0Ka3aTeJIbCTBO OTBET I10 TeTpaau 3 MuH
+1oAYepKUBaHUE|  HE CIPALIUBAETCS




DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BhICIIIETO 00pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBIN TEXHAYECKHI YHUBEPCUTETY
Kadenpa npuknaaHoit MaTeMaTuKu

IacnopT KOHTPOJILHOM PadOTHI

M0 JUCHUIUIMHE «MaTeMaTu4eCKuil aHaIu3», 2 CEMECTP
1. MeToauka oleHKH
B cemectpe npoBoauTcst 3 KOHTPOJIbHBIE paOOTHI.

KonTtponbHas padota Nel «Brryrcienne HeolpeIeleHHbIX HHTErpasioBy coaepxut 10 3amau
0 CJIEAYIOUIMM TEMaM:
MHTETPUPOBAaHUE PAllMOHATIBHBIX BhIpaXeHuH (3agaun 1-4);
MHTErpUPOBAaHUE TPUTOHOMETPUUECKUX BhIpAKEHUH (3a1a4n 5,6);
MHTETPUPOBAHUE UPPALIMOHAIBHBIX BhIpaXKeHUH (3a1aun 7-10).

Kontponbnast pabora Ne2 «Uurterpan Pumana» coaepxur 9 3amay 1no TeMmam

COOTBETCTBEHHO:

— nuddepeHmpoBaHre UHTETpalla C IEPEMEHHBIMU IPEEIIaMu;

— BBIYMCIICHUE OIIPEIEIEHHOI0 HHTErpaa ot case- (QyHKIMA;

— BBIYUCJIEHHE HECOOCTBEHHOT0 UHTErpaa;

— UHTETPUPOBAHKE I10 YACTAM OIPEAEICHHOIO HHTETPpaIa;

— 3aMeHa epEeMEHHON B ONPEeIEHHOM UHTErpase;

— UHTETPUPOBAaHUE HEPABEHCTB;

— TEOMETPUYECKHE MPUJIOKEHUS, TMOJISIPHbIE KOOPAMHATHI: JUIMHA KPUBOM U ILIOLIAb
o0JacTu;

— JJUMHA KpUBOW, 3aJaHHONM NapaMeTPUYECKUMU YpaBHEHUSMH; IUIOHIab 0O0JacTH
OTrpaHMYEHHON KPUBOH, 3alaHHOM MapaMETPUYECKUMU YPaBHEHUSAMU;

— IeOMETpUYECKHE IMPUIOKEHHSI ONPENEICEHHOTO HMHTErpaja, JeKapTOBbIE KOOPJIMHATHI:
JUIMHA KPUBOM, IUIoImaasr 001acTi, 00beM U MOBEPXHOCTD Tella BpaIlleHusl.

KonTponbhas padora Ne3 «DyHKIIMM MHOTHX IEpEeMEHHBIX» coaepkut 10 3amad no remam
COOTBETCTBEHHO:
— muddepennmpoBanue GyHKIIMN MHOTHUX IEPEMEHHBIX (3a1auu la, 10, 1B, 11, 2);
— 3KCTpeMyM (DyHKIIUH 3aJaHHON HESIBHO ()YHKLIMOHAIBHBIM YpaBHEHHEM (3a/1a4a 3);
— HaXOXKJEHUE YCIOBHOTO YKCTpeMyMa (3anaun 4a, 40);
— 3aMEHa MepeMEHHOM B I depeHIraIb-HOM ypaBHeHUH (3a1a4uu Sa, 50).

Bce KOHTPOJIbHBIC pa6OTI>I BBIIIOJIHSAIOTCSA MHCHbMEHHO B TCUCHHE 2 aKaIEMHUYCCKHUX YaCOB.
IIocne MMPOBCPKHU NPCIOAABATCIIEM, KOHTPOJIbHAA pa60Ta C YKa3aHHBbBIMHU OIINOKaMu
BO3Bpalia€TCA CTYACHTY IJIA ITOATOTOBKU K 5K3aMCHY.

2. Kpwurepun oneHku
Pemenue kaxaoii 3a1a4uu OUEHUBAETCS MO CIECIYIONIECH IIKaJIe:
0 —3amaya He peleHa
0.3 — mpuBeneHHOE pelIeHUE IEMOHCTPUPYET, YTO CTYACHT 3HAET MYTh PEIICHHS
3a/1a4y¥, HO PEIICHUE COJIEPKUT TpyObIe OMUOKH
0.7 — permeHue coiep>KUT HEOOIBIITNE OMNOKH
1 —3amaya pemieHa BEpHO.



Z[J'Iﬂ OIIPCACIICHUA OLCHKU B Oautax HAaAO0 YMHOXKHTH MOJYUYCHHYIO OLCHKY IO HIKAJIC,

HpHBeﬂeHHOﬁ BBIIIIC HA MaKCUMaJIbHBIN OaI COOTBCTCTByIOH.ICfI 3aga4uu:

KonTponbnast pabora Ne 1

Ne zamaun 1 2 3 4 5 6 7 8 9 | 10

MakcuManbHbIH Oal 1 |1,5] 1 |1,5] 1 1 1 |[1,5] 1 |1,5
KonTponbnas pabota Ne 2

Ne 3agaun 1 2 3 4 5 6 7 8 9

MakcumanbHbINH OaT 1 2 2 2 1 1 2 2 2
KonTponbHast padora Ne 3

Ne zamaun la|lo| 18| 1r| 2 3 |4a |40 | 5a | 50

MaxkcuManbHbIA 0ajut 2 1 1 1 1 2 2 2 2 3

[Tony4yeHHble MO Kaxka0d U3 3a1ad Oaiabl CyMMHUPYIOTCS, M TOJY4aeTcs CyMMAapHBIH

Oamn S 3a KOHTPOIBHYIO padoTy.

KonrtponbHhas pabora cuutaercs K/p Ne 1 K/p Ne 2 K/p Ne 3
HEBbINOJIHEHHOM, €CITN S<7 §<9 S<9
BBITIOJTHEHHO!W HAa NMOPOr0BOM YPOBHE, €CIIU 7<85<8 9<§5<10 9<5<10
BBINOJIHEHHON Ha 0a30BOM YpOBHE, €CIIU 8< 5«11 10<S§5<14 | 10£§5<16
BBITNIOJIHCHHOY HA NPOJABHHYTOM YPOBHE, €CIIU 11<85<12 | 14<85<15 | 1655<17

3. HIxkajna oueHku

B oOmeii onenke nmo AucUUIUIMHE Oaibl 32 KOHTPOJBbHYIO pabOTy YUYUTHIBAIOTCS B

COOTBETCTBUU C MpaBUiIaMH OaNIbHO-PEHTHHIOBOM CHCTEMBI,

nporpamMme IUCHUIJINHEIL.

4. Ilpumep BapraHTa KOHTPOJIbHOH PadOTHI

KonTposbsnas padora Ne 1.
Haiitu unrterpan:

¢ t+t+4t ‘+4r-1 dt
[ ——ar. 2) [ di, 3) [—
(t— l‘+4 (t +i+1
Caectu UHTETpall K BUY j R x dx:
sin x sin’ x
5 dc, 6
J.3—sinx )jcos X

CBecTH HHTErpaj K BUY J. R(

X 1
) J.\/x+1+€/x+1

dx,

BT

x)dx wm J.R(sinx,cosx)dx:

dx, 8) j\/x2—5x+6dx,

dx.

MPUBEJCHHBIMU B paboueil

dt

)(t+1)4'

) Y I(3—t




Konrpoabnas padora Ne 2.
BrruuciuTh:

2 6 3n/2
1) ij\h +£ dt, 2) jmin{x2 ~2,2}dx, 3) j _ax
dx < ° , 2—sinx
1/2
4) Ilpumensist popmyly HHTETPUPOBAHUS IO YACTSM HATH MUHTETpajl J. arccosx dx .

0
5) [IpumeHsist MOAXOASILYIO0 3aMEHY [TEPEMEHHOM, CBECTU MHTETpall K UHTErpaly OT

1
X
PaLMOHATILHOTO BBIPAYKEHUS: j—dx .
“ V5—4x

2r
6) OnpenenuThb 3HAaK UHTErpasa J. x' sin” xdx .
0

7) Haiitu niuny xpusoii p(¢@) =sin’ ¢ .
8) BeuucIuTh MI0IAas HETIN, 00pa30BaHHON KpuBOH x(1)=t—1, y(t)=1-1.

9) Haiiti 06beM 1 IOBEpXHOCTH TeJla BpallleHusl, 00pa30BaHHOIO BpaIllEHUEM BOKPYT
ocu Ox TpeyroyibHHKA ¢ BepiinHaMu B Toukax (1,4), (4,7), (7,1).

KonTpoubsnas padora Ne 3.
1. Mycrs f(x,y,z)=2x"-6xz+xyz+y*, M,(0,2,0), M (0,6,3).

a) BINMCAaTh BCe HeHyJIeBble AuddepeHimansl GyHKIm [ ;
0) Haiftu gradf BTOUKE M ) ;

B) HaifTi Ipou3BoaHYO PpyHKIMM f B TOuke M, 1O HampasieHUto Bektopa M M ;

r) Beinucats Gpopmyiy Teitiopa B OKpecTHOCTH TOUKH M .
2. Berauciuts guddeperuman du, ecmm u = x'°y* + 2% + x*y%2%.
3. Haiitu sxkcTpemy™m QyHKIMU © (x, y) , 3aJTaHHOW HESIBHO YPaBHEHUEM
X 4+2y +ut —6x+8y+6u+1=0.
4. HaiiTu TOYKH yCIOBHOTO SKCTpeMyMa GyHKIUHU © = Xy, ecnu Sx+8y =10.

a) METOI0M HUCKJIFOUEHUS; 0) metogom Jlarpanxa.
5. Cnenatp yka3aHHYIO 3aMEHY II€pEMEHHBIX:

a) xy”—y'+2X:O, x=é,y=u'e, u=u(t);
x

0) %(z:x +2), —2z;'y)—§(z; —z;)=0, u(x,y)=y>, v(x,y)=x+y.



denepasbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIIET0 00pa30BaHMs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKUI YHUBEPCUTET

Kadenpa npuknanHoit MaTeMaTHKU

I[Macmopr 3x3amMeHa
IO AUCHUIIIIMHEC «MaremaTudecKkui aHaJIu3», 3 CCMECTP

1. Meroauka olleHKH

DK3aMeH MPOBOJUTCS B JIBa 3Tara: MPaKTHUECKask 4acTh (MMCbMEHHO) M TEOPETHUYECKash YacTb.
[IpakTryeckas yacTb IPOBOAUTCS 0 Ousieram. buner conep xut 6 3a71ad 1o ClIeTyoMUM TeMaM:
— KpaTHbIE UHTErpaiisl (3afa4a 1);
— KPUBOJIMHEWHBIE MHTErpaJTbI (3a/1a4a 2);
— IMOBEPXHOCTHBIC UHTErpaJIbI (3a/1a4a 3);
— Teopus o (3a1aua 4);
— CTeNeHHbIE psibl (3a1aua S);
— MHTETPaJIbl, 3aBUCAIIHE OT MapaMmeTpa (3a1aya 6).
Ha pewenne 3anau orBonutes 2 yaca. [locie nmpoBepku 3a1aHuii IpenogaBaTesieM, IpOBOANT-
Csl yCTHOE coOeceoBaHUE, KOTOPOE MOYKET CO/IEPKATh YTOUHSIOIIME BOIIPOCHI [0 MUCbMEHHOU pa-
6oTe, a TaKXKe TEOPETUYECKHE BOMPOCH! (CHOpMYIHPOBATh ONPEACICHUE, NEePEUHCINTh CBOWNCTBA,
HPUBECTH [IpUMEP, CPOPMYITUPOBATh WM JI0KAa3aTh TEOPEMY) U3 001Iero nepeyss (1. 4).

(I)OpMa OK3aMCHAIIMOHHOI'O ouera

HOBOCHUBUPCKUN I'OCYJIAPCTBEHHbBIN TEXHUUECKWUIM YHUBEPCUTET
®akynprer PIIMU

Buier Ne
K 9K3aMEHY N0 JUCUMILUINHE «MaTeMaTHYeCKUil aHaIn3)
1. Haiitu 06beM Tena, orpaHu4eHHOTO TOBEPXHOCTSAMHU:

()c+y+z)2 (x>0,2>0)

:dij:(),y=0,Z:0 .

2. BeruncnuThb J.de +dy, L —xpuBas y =Inx, npoberaemas ot Touku A(1,0) 10 Toukn B(e,l)
X
L

3. Boruncnuth .[ .[ (x2 + yz)dS , €CIM S — TIOJIHAs MOBEPXHOCTh KOHyca /x° +y> <z <1.
N

4. Haiitnn oTOK BeKTOpHOTO mons F = x’i +y°] +z°k depes moBepXxHOCTh S B HANpaBICHHUH
BHEIIHeH HopMmanu, ecid S — HuskHss nonycdepa x* + y° +z° =1,z<0.
2-3 >
5. Pasnoxuts Qynkumo [ (x)=2°"" B creneHHoii psa ¢ LEHTPOM B ToUKe x,=-1. YKasarh pa-
JIMYC CXOAUMOCTH.

“Esin(ow)d
6.. Haiiti npousBonnyio Gyukuun F (o) = j %, oa>0
X
1
YTBepkaaro: 3aB. Kapeapoit noJkHOCTh, DO
(moamucs)

(mata)



2. Kpurtepuu oueHkun

Pemenue kaxaoil 3a/1auu OUEHUBAETCS MO CIECIYIONIEH HIKaJIe:

e ( GayoB, ecau 3aja4a HE PELICHA,

e 0,5-2 Gany, eciu NPEACTaBIEHHOE PEIIEHNUE COAEPKUT IpyOble OMNUOKH,

e 2.,5-4,5 6anna, eciu peLieHue cCoAepKaao OMMOKH, KOTOPbIe ObLIM UCIPABJICHBI
10cJI€ MOJICKA3KH MIperoiaBaTels,

e 5 0ayuIoB, eciM 3ajjaua perieHa 06e3 MoICKa30K npenoaBaress.

OTBeT Ha PK3aMEHALMOHHBIM OWUJIET CUMTACTCS HEYAOBJIETBOPUTEIbHBIM, €CIIA CTYICHT
3a perieHue 3a1a4 Habpan B cyMMe MeHee 14 6anoB, B xojie cobeceoBaHUS HE AaeT ompeaene-
HUIl OCHOBHBIX TMOHSTHM, HE CIIOCOOEH OOBSICHUTH CBOM JCHCTBUSI MPU pEIICHUU 33a/1a4, OICHKa
3a 3K3aMeH cocTaBisieT MeHee 20 b6annos.

OTBeT Ha DK3aMEHAIIMOHHBII OWJIET 3aCUNTHIBACTCS

Ha MOPOroBOM YpPOBHE, €CIIU CTY/ICHT B XOJIe COOECEeIOBaHMs TAaeT ONpPEEIICHHS YacTH
OCHOBHBIX HOHﬂTHﬁ, HE€ BcCeraga MOXKET OOBSCHUTL CBOU HeﬁCTBHﬂ npu pCUICHUA
3a/1a4, cyMMapHasi OLIEHKa 3a pelleHue 3agad B auana3oHe 14-22 GainoB, OleHKa
cocranusieT 20-27 6annos.

Ha 0a30BOM YpOBHE, €CIIM CTYJEHT XoJe cobeceoBaHUS (OPMYIUPYET OCHOBHBIC
MOHSITHSI, 3aKOHBI, MOXXET OOBSCHUTH CBOM JEHCTBUS MPU PELICHUU 3a7ad, HO UMEET
CYIICCTBCHHBIC HpO6€HBI B 3HAHHAX II0 HCKOTOPLIM TEMaM, CyMMapHasd OLCHKa
3a pemieHue 3a1a4 B auanazone 20-28 6aios, oieHKa cocTaBisieT 28-35 bannos.

Ha MPOJABMHYTOM YPOBHE, €CII CTYIEHT B X0Jie cobeceioBaHus (POPMYITUPYET OCHOB-
HbIC TIOHSTHS, TPOBOJUT CPABHUTEIbHBIA aHANN3 HECKOJBKUX METOJOB PEIICHUS
3aja4, JEMOHCTpUpPYET IIyOOKHE 3HAHUS O OOJBLIMHCTBY TE€M Kypca, CIIOCOOeH
000CHOBaTh CBOW JICHCTBUS MPHU PEIICHUHM 3aJa4, CyMMapHas OIEHKa 3a pelIeHue
3ama4 B guanaszone 26-30 0anxnoB, 001ast olieHKa coctaBisieT 36-40 bannos.

3. IIkajna oueHKH

B o0meit orieHKe 1Mo TUCIUIIIMHE SK3aMEHAIIMOHHBIE 0aJlTbl YUUTHIBAIOTCS B COOTBETCTBUU
C MpaBWJIaMU OaJUIbHO-PEUTHHTOBON CHUCTEMBI, MPUBEACHHBIMU B paboueil mporpamme JUCIIH-

IIJINHBI.

4. Bomnpocsl K 3K3aMEHY 10 JUCHUILIHHE «MaTeMaTHuecKuil aHaII3»

DOyHKUUOHANBbHBIE NocjaenoBaTeJbHOCcTH (PII) u paasl (PP).

CxomumocTth B Touke. CXOJIMMOCTh Ha MHOXECTBE: [MOTOYEYHAsl, pABHOMEPHAsI, B CPEIHEM.
CBsi3b MEXy PAaBHOMEPHOM U MOTOYEUHOM CXOAMMOCTHIO. CBA3b MEX/Y CXOJAMMOCTBIO B CpEJi-
HEM M paBHOMEPHOM cxoammocThio. CBoiicTBa paBHOMepHO cxozsmiuxcs PII. CpoiictBa cxo-

namuxcs B cpeaem OIT.

PaBnomepHas cxomumocts OP. Kpumepuii Kowu u eco cneocmsue (neobxooumoe ycuogue cxoou-
Mmocmu). JlocTaTouHble TPU3HAKA PaBHOMEPHOM CXOMUMOCTH: Betiepwmpacca, upuxne, AGens.
CBoiicTBa paBHOMEPHO CXOJSIIMUXCS PSAOB: MPEAEIbHbIA IEpexoj, HENPEePbIBHOCTD,
NOWIEHHOE UHTerpupoBanue u nuddepenuuponanue OP.



Crenennsle psasbl (CP).

MHOXeCTBO CXOIUMOCTH, PaJuyC CXOIUMOCTU M HHTepBanl cxomumoctu CP. Jlemma Abens.
Teopema Komm—Apnamapa. Teopema o emopom cnocobe eviuuciaenus paouyca CP. Teopema
Abens o pasnomepnoti cxooumocmu CP. CBOICTBa CyMMBbI CTETIEHHOTO psifia (HEMPEPBIBHOCTH €
nokasarenbctBoM). Psn Teitnopa. Heo6xonumoe u J0CTaTOUuHOE YCIOBHS pa3iokKeHus QyHKIHH
B CP (6e3 nokazarennctBa). Teopema 06 eouncmeennocmu psaoa Tetinopa. OCHOBHBIE TIPUEMBI
paznoxxenust pynkuu B CP.

Teopema Beiiepmrpacca o npubaKeHUN HENpephIBHOW (YHKIIMKM MHOrowIeHaMu (0e3 oka-
3aTEJIbCTBA).

PaBHoMepHasi mo mapaMeTpy CXOAMMOCTb (YHKIMIi: ompejesieHuss U cBoicTBa 0e3
JI0Ka3aTeNbCTB.

CoOcTBeHHbIE HHTErpaJibl, 3aBUCSIINE OT IapaMeTpa.
Teopembl 0 Henpepvisnocmu, unmezpupyemocmu W AUQPEPEHIUPYEMOCTH M UX
C1e0Cmasusl.

Heco6cTBeHHbIe HHTErPaJibl, 3aBUCALLHE OT apamMeTpa.

Cxo1uMOCTh U paBHOMEpHas cX0AUMOCTb. CBsi3b ¢ QyHKIMOHAIbHBIMU psgamu. HeoOxo-
JMMBbIE U JOCTAaTOYHbIE MPU3HAKU PAaBHOMEPHOHN CXOAMMOCTHU (npusHnax Beliepwmpacca ¢ 0oka-
3amenvcmeom). CBONCTBA PaBHOMEPHO CXOMASIIUXCSI HHTEIPAJIOB.

TeopeMbl 0 npedenvrom nepexode M €€ CIAEACTBUE, O HEMPEPHIBHOCTH, auddepeHuupye-
MOCTH U UHTETPUPYEMOCTH IO TapaMeTpy HECOOCTBEHHOI0 MHTErpaJa.

Ji1epoOBbl  MHTErpaJibl B( p,q) u F( p). CBolicTBa DIJIEPOBBIX HHTErPajoB

(cxo0umocms, HenpepblBHOCMb, U POPMYIbL NPUBLOCHUST).

@OyHKIMH MHOTHX IlepeMeHHBbIX (TOJIbKO OIpeeeHus: U GOpMyITUPOBKU TEOPEM)

[loHATHSA: HM30JMPOBAHHOM, BHYTPCHHEH, IPAaHUYHOW U IPEIEIbHOM TOYKHU; CBA3HOIO,
OTKPBITOIO, OrPAHMYEHHOI0, 3aMKHYTOTO MHOJKECTBA; JUAMETPAa MHOXECTBA, OIPAaHWUYEHHOIO
MHO’KECTBa, 00JIacTH, 3aMKHYTOM oOsactu, BhIMyKiIod oOnactu. Ilpenen gpynkumm B TOuKe,
cBoiicTBa npenena. HempepbiBHOCTh B Touke. JIOKajdbHbIE CBOMCTBAa HEMPEPHIBHBIX (DYHKIUIL.
PaBHOMepHas HenpepbIBHOCTH. [100anbHbIe CBOMCTBA HEMIPEPBHIBHBIX (YHKIIUH.

JAuddepennnanbHoe ucuucieHHe (PYHKIHMI OT HeCKOJIbKHX IepeMeHHBIX (TOJIbKO
ornpezeneHuss 1 GopMyIUPOBKH TEOPEM)

Huddepenuupyembie QyHKUUU: OnpeaeeHre, HEOOXOJUMbIE U JIOCTaTOYHBIE YCIOBHS
muddepeHrpyeMocty. YacTHble TPOU3BOIHBIC U UX CBOMCTBA. Teopema 0 paBeHCTBE CMeIllaH-
HBIX TPOU3BOAHBIX. [Ipon3BoaHAS IO HaMpaBJeHUIO U ee cBoiicTBa. CBoiicTBa AuddepeHuupye-
MbIx ¢yHkiui. [IpaBuna nuddepeHpoBaHus Cl0XHON, HESIBHOW U 0OpaTHON (YHKIIMH.

BexTopHble (QYHKIMH OT HECKOJBLKHX MepeMeHHBbIX (TONBKO ompeneneHus u ¢Gop-
MYJUPOBKH TEOPEM)

Hudbdepennmpyembie oToOpakeHus, auddepennuan orodpaxkenus. Heobxomammoe u
nocratouHoe ycioBue nupdepenmmpyemoctu. Marpuna SIkoOu U gKkoOMaH OTOOpaKEHHS.
Teopema 06 06paTHOM OTOOPAKEHUU.



Teopust HessBHBIX GyHKUMIA (TOJIBKO onpeieNieHus U GOPMYIUPOBKH TEOPEM)

Teopembl 0 cymiectBoBanuM U U depeHpyeMocTd HesiBHOM ¢yHkiuu. Teopema o
BEKTOPHOM HEsABHON (QyHKIUHU. BpluncieHue Npou3BOAHBIX HESIBHO 3a/JaHHBIX (DYHKIHM.
B3anMHO-01HO3HaUHOE OTOOpa)k€HHE MHOXKECTB. 3aBUCUMOCTh (YHKLIMH: OIpeeseHue,
HE00X0/IMMOE yCIOBUE 3aBUCUMOCTH, JTO0CTATOYHOE YCIOBUE HE3aBUCUMOCTU (DYyHKLIUH.

Mpocrpancreo R’

KpuBas (OBEPXHOCTH) B TpocTpaHcTBe R’. SIBHBI, HEABHBINA, MapaMeTPUUECKHi M
BEKTOPHBIN c1I0c00 3aaHus KpUBOH (oBepxHOCTH). HenpepbIBHOCTD, IPOCTOTA, PETYJIAPHOCTbD,
[JIaJIKOCTh KpUBOH (moBepxHOCTH). KpaTHble u 0coOble Touku KpuBoi (moBepxHOCTH). KpuBbie
Ha TOBEpXHOCTH. PerynspHoe mpeoOpazoBaHHE IUIOCKUX KPUBBIX M IMoBepxHocTed. Kiacch
KBaJpUpyeMbIX (KyOupyembIx) o0nacTeil.

KacarenpHas K TIUIOCKOM M MPOCTPAHCTBEHHOW KpuBOW. KacarenbHas MIOCKOCTh H
HOpMalb K MoOBepXHOCTH. KpuBonuneiiHsle koopauHatel. IlomsipHble, cdepuyeckue u
LWIMHAPUYECKUE KOOPIUHATHI: (OPMYJIbl, KOOPAUHATHBIC IMHUH, KOOPAWHATHbIE IOBEPXHOCTH,
opmozoHanbHocmy, napamemput Jlams. OpueHTanns KpUBOM U MOBEPXHOCTH.

KpaTHble HHTerpaJibl

WnTerpansubie cymmbl J{apOy u ux coiictBa. Kiaccel nuHTErpupyemMsbIx QpyHKIUI.

Kpatuble wunTerpansl (uHTerpan Pumana) um ux cBoiicTBa. Belumciienue KpaTHOTO
MHTErpaja: CBeICHHE KPaTHOTO MHTErpasia K MOCIe0BATEIbHBIM OJHOKPATHBIM (07151 080UHO20
unmezpana ¢ 0OKazamenbcmeom). 3aMeHa IEPEMEHHBIX B KPaTHBIX MHTETpajiax (A1 ABOHHOTO
UHTErpajia ¢ JIoKa3aTeJabCTBOM). ['eomeTprueckue npuioxeHus nurerpaia Pumana.

WnTerpan kak anautuBHas GyHkuus oonactu. AuddepenunpoBanue no odiaactu.

HNHuTerpannl mo MHOroo0pa3usm.

KpuBonmuneitnple wunrterpansl l-ro m 2-ro poma (KU1 wu KWM2). Cywecmesosanue
KDUBONUHEUHbIX UHmezpanos u ceedenue ux K onpedenennvim. Ceazv mexncoy KU1 u KN2.
Ceoticmea K11 u KN2. ®opmyina 'puna. McnonbszoBanue ¢popmyisl ['prHa B ciyyae HECBSI3HOM
obmactu (mpumep 6.13). Ipunoocenue ¢hopmynvt Ipuna k uccredosanuro KU: ycnosus

Hezasucumocmu KU om nymu unmeepupoganus, ceaze KU ¢ mounbiv Oougghepenyuanom

(meopemul 6.5, 6.6). [Ipumenenue Gopmyssl ['puHa 175 BEIYUCICHUS TIIOMIAAA OOIACTH.
Buipasicenue nnowadu 6 kpusonunetinbix xoopournamax. ['€OMETpUYECKUN CMBICT 3HAKa

saKoOMaHa 0TOOpaKEHUS TIIOCKOHM 001acTH. 3aMeHa MTEPEMEHHBIX B JIBOWHBIX HHTETPAIaX.
[Tnomane noBepxHocTH. [loBepxHOCTHBIE MHTErpayibl 1-ro u 2-ro poxa (IIN1 u I1N2).

Cywecmeosanue nogepxXHOCMHbIX UHME2PAL08 U ceedeHue ux K 08ounvim unmezpaiam. Cesasb
medxncoy 111 u IN2. Ceouicmea ITH1 u ITH?2. [1n01maas NOBEPXHOCTH U 0OBEM TeJl BPALICHHUS.
®opmyna Crokca. Ilpunoxenue dopmynsr Ctokca k uccinenoanuio KM B mpocrpaHcTBe
(Teopemsl 7.2, 7.3).

@opmyna Ocmpozpaockoeo-1 aycca. lpunoxenune dopmynsl Octporpanckoro-lI'aycca k
UCCIICIOBAaHUIO TOBEPXHOCTHBIX HMHTErpanoB. Dopmyna Ipuna unmezpuposanus no yacmsam
(Ha nrockocmu u 8 npocmpancmee) u ee ciedCmausl.

DJIeMeHThI BEKTOPHOI0 AHAJIN3a U TEOPHH OIS

CkassspHbple U BEKTOpHbIE MNoisl. M3omoBepxHOCTH cKaispHOro mnoiisd. CuioBble JIMHUU
BEKTOPHOTO NOJsl. Jupdepenyupyemvie ckanapuvle u eekmopuvie nons. IIponszBonnas mons no
HanpasiieHuto. VHBapuaHT ckaiasipHOro moJisi (IpaJueHT) U ero cBoiicTBa. MHTerpaiabHbie



MHBapHaHTbl BEKTOPHOIro nois (poTop M auBepreHuus). I'paavieHT, TuBEpreHuus U poTop 6
0eKapmogulx W NPOU3BONbHBIX OPMO2OHANbHLIX Koopounamax. Oneparop [amunbroHa u
npasuiia paboTsl ¢ HUM. [1oBTOpHBIE Ollepalyii TEOpUH MOJIS.

Bekropusiii auddepennman niaunsl U miomanu. Pabora, HUPKyIALUSA, TOTOK BEKTOPHOTO
nosis. [IpubnukeHHbIe BEIYUCICHUS MUPKYISIUU U T0ToKa. Teopema Ocmpozpadckozo-1aycca.
Teopema Cmoxca. Dopmyna Ocmpoepaockozo-Iaycca na naockocmu. DPopmyna Ipuna
UHMEZSPUPOBAHUS NO YACMAM HA NIOCKOCMU U 8 NPOCMPAHCMEe.

ConeHounanbHble BEKTOPHBIE NOJI UX CBOMCTBA. [loTeHIMaIbHBIE BEKTOPHBIE NOJIS U UX
cBoiicTBa. JlamiaacoBo BeKTOpHOE mose. [ apmonuueckue Gyukyuu u ux ceoticmea. Teopema

T'expmronsna.

IIpumeyanue:

1. Hymepanus teopem naHa COOTBETCTBYIOLIEMY 0 yueOHOMY nocoouto («Iuddepen-
UAJIbHOE U MHTETpaJIbHOE UCUUCICHUE QYHKIMM OTHON nepeMeHHon», «{uddepenunansuoe u
MHTETPpaJIbHOE UCUUCIICHNE QYHKIIUN MHOTHX [IEPEMEHHBIX)», « DJIEMEHTbI TEOPUH PSIOBY)

2. Ilpu nokazaresnbCTBE HEKOTOPBIX TEOPEM MOXKHO HCIIOJIb30BaTh CBOIO TETpajb (yued-
HOe mocoOue, 3JIEeKTPOHHBbIE MaTepHuaibl WK J1000i yueOHUK). Bce 3T Teopembl BbIJENEHBI
B TeKCTe. BpeMs uCIonb30BaHUs MaTepraioB YKa3aHo B TaOJIuIE:

Ha ouenky Ha ouenky Ha ouenky
«YZAOBIIETBOPUTEIBHO» «XOpOILLO» «OTJINYHO»
Kypcus 30 cexk. 10 cexk. 6e3 TeTpaau
[ToguepkuBanue OTBET IO TETpaau 3 MuUH 30 cexk.
Kypcus JI0Ka3aTeJIbCTBO OTBET 110 TeTpaau 3 MuH
+1oAYepKUBaHUE|  HE CIPALIUBAETCS




denepalibHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE YUPEXKICHHUE
BEICIIIEr0 00pa3oBaHHMs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKUI YHUBEPCUTET
Kadenpa npukiiagnoit MaTeMaTHKH

IHacopT KOHTPOJILHOI PAdOTHI

0 JUCHUILIMHE «MaTeMaTH4eCKun aHaJIn3», 3 CCMECTP
1. MeTtoauka olleHKH
B CCMECTPEC NMPOBOAUTCA 3 KOHTPOJIbHBIC pa6OTLI.

KonTponbnas padota Nel «CreneHHble psiibl U MHTETpaJibl, 3aBUCALINE OT MapaMeTpay COIAEPKUT & 3a1a4

I10 CIEAYIOUIUM TEMaM:

— MHOKECTBO CXOJUMOCTHU CTEIEHHOro psija (3anaya 1);

— pasnokeHue (GYHKIIUU B CTETICHHOM psf (3a1a4a 2);

— CYMMHPOBaHHE CTEIIEHHBIX PAJOB (3a1a4a 3);

— BBIUMCIICHUE UHTETPAJIOB 3aBUCAILIMX OT MapameTpa (3agauu 4,5,8);

— BBIYUCJICHUE IIpeJIena 110 napaMeTpy OT MHTerpasa, 3aBUCALIero OT napamerpa (3agayda 7);

— nuddepeHnupoBaHre O TapaMeTpy UHTErpaia, 3aBUCSIIEro OT napamerpa (3agaya 6).

KonTponbnas padota Ne2 «KpaTHble HHTETrpalib» COEPKUT 6 3a/1a4 110 TEMaM COOTBETCTBEHHO:
— CMEHa MOpsAIKa HHTEIPUPOBAHMs B JIEKApTOBBIX KOOpAMHATaX (3anauu la, 16);
— IpUBEJIEHUE IBOMHOT0 MHTErpaja K IOBTOPHOMY MHTErpally B MOJSPHBIX KOOpAMHATaxX (3a7a4a 2);
— 3aMeHa MePEeMEHHbIX (3a7auu 3, 5);
— BBIYHCIICHUE KPAaTHOTO UHTETpasia (3anaya 4);
— BBIYMCIIEHHE 00beMa Tena (3a7aua 6).

KonTponbnas padota Ne3 «MHTerpaiibl 1o MHOrooOpa3usamM» COIEPKUT 9 3a/1ad 110 TeMaM COOTBETCTBEHHO:
— BBIUMCJICHUE KPUBOJIMHENHBIX UHTETPaIoB (3anauu 1-4);
— BBIYHCIICHUE TOBEPXHOCTHBIX MHTETPAJIOB (3a1auu S5-7);
— popmyna Crokca (3anaya 8);
— ¢opmyna Octporpazackoro-I'aycca (3agayda 9).

Bce KOHTPOJIbHBIC pa6OTLI BBITIOJTHSAIOTCS MUCHMEHHO B TCUCHHEC 2 AKaJICMHUYCCKUX 4aCoB. ITocne IIPOBECPKHU

npernoaaBaTeneM, KOHTPOJIbHAS padoTa ¢ yKa3aHHBIMH ONIMOKaMU BO3BPALIACTCS CTYASHTY JJIsl HOATOTOBKH K
JK3aMeHY.

2. Kpwurtepunu ouneHkun

Pemenue kaxaoil 3a1aun OUEHUBAETCS MO CIECIYIONIECH IIKaJIe:
0 —3amaya He peleHa

0.3 — mpuBenEHHOE pEIICHNE JEMOHCTPHUPYET, YTO CTYJCHT 3HACT MyTh PEIICHHS 3a/1a4H, HO pEIICHUE
COZIEP>KUT TPYObIE OMINOKU

0.7 — permenue coep>KUT HEOOIBIITNE OMUOKH
1 —3amaya pemieHa BEpHO.

Jlna onpeneneHus: oleHKU B OaiiaX HaJ0 YMHOXKUTH MOJTYYEHHYIO OLIEHKY [0 IIKajie, MPUBEACHHON

BBIIIIC HA MAKCHMAaJIbHBIN OajLI COOTBGTCTBYIOH.ICI‘/’I 3agadu:

KonTponbnast pabora Ne 1
Ne 3apaun 1 2 3 4 5 6 7 8
MaxkcuManbHbIH Oalt 2 2 |1.5] 1 1 1 1 |1,5

KonTponbhast padorta Ne 2
Ne 3amaun la|lo| 2 3 4 5 | 5a | 60
MakcumanbpHbIA Oat 1 {15151 2 2 2 2

KonTtposnbHas padora Ne 3
Ne 3amaun 1 2 3 4 5 6 7 8 9
MaxkcuManessiit 0amn | 1.5 1 1 |1.5] 2 2 125125 2




[TomydeHHbie MO KaxAoW W3 3a7ad Oauibl CYMMHUPYIOTCS, W TOJy4YaeTcs CyMMapHbId Oamn S 3a

KOHTPOJIbHYIO paboTy.

KonrtponbHhas pabora cuutaercs K/p Ne 1 K/p Ne 2 K/p Ne 3
HEeBbINOJIHEHHOM, €CITN S<6 S<7 S<8
BBITNIOJTHCHHON Ha MIOPOr0BOM YPOBHE, €CIIU 6<85<7 7<§5<8 8<85<9
BBINOJIHEHHON Ha 0a30BOM YpOBHE, €CIIU 7<85<10 8<S§5<12 9<85<15
BBIIIOJTHCHHOY HA NPOJABHHYTOM YPOBHE, €CIIU 10<S8S<11 | 12<8<13 | 15<5<16

3. IIIkaja ouneHkH

B o0mielt olieHKe Mo IUCHUIUIMHE Oallibl 32 KOHTPOJIbHYIO PaOOTy YUYMTBIBAIOTCS B COOTBETCTBUU C
IpaBUIaMU OAJUIBHO-PEUTUHTOBON CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpaMme TUCIUITIINHBI.

4. Ilpumep BapuaHTa KOHTPOJIbHOH PadoThI

KonTpoabnas padora Ne 1.

. = (x+5)"
1. HaiiTu MHOX€ECTBO CXOMMOCTH psIa: Z#
=n(s"+1)
2. Paznoxuth ¢QyHKIM0O f (x) = (x + 3) €' B CTCNEHHOH psI C LEHTPOM B Touke Xx,=1. Yka3zarh
paanyc U UHTEPBAJ CXOIUMOCTH IIOJIYYEHHOIO psija.

00 1 n
3. Haiitu cymmy psiga z 1 'x , x>0.
n=l n.
X" 2 sin ( x°
Boruncnute unterpanel: 4. J. x—“dx. S. I de.
o (I+x7) y X

6. O6ocHoBaTh U depenmpyeMocTsb GyHKIUU F ( y) Y BBIYMCIIUTH €€ IPOU3BOHYIO, €CITU

F(y) _ ‘f ln(1+y2x)

0

dx, y#0.
X

3+2y

7. O60CHOBATh BO3MOKHOCTH IIPEIEIbHOIO IEPEX0/a M BBIYMCIUTH lim j xcos(xy)dx.
0

y—0

8. Ilpumensis meron quddepeHpoBaHus o HapaMeTpy BEIYUCIUTh UHTETpal

o0 gy’ bx?

jldx,a>0,b>0.
X

0

KonTtpouabHnas pa6ora Ne 2

1 4—x 4-x-y
1. 3anucatps unTerpan / =jdx J. dy J. f (x, y,z)dz B BHJIE TIOBTOPHOT'O MJIM CYMMbI TOBTOPHBIX C
-1 0 0

YKa3aHHbBIM MOPSAKOM UHTErpupoBanus [ = jdu j va. f (x, V, z)dw , €CIIH:
0) (u,v,w)=(y,z,x).

2. B unTerpaie J.J-f(x,y)dxdy , D= {(x, y)‘x2 +y><6x,x< 3} TIEpETH K HOISPHBIM KOOPAMHATAM
D

a) (u,v,w)=(r,x,2),

r,( W 3aIKCcaTh MOJTYYCHHBIH HHTETPAJ B BUIE TOBTOPHOTO.
2 x-1
3. B unterpane J. J. f(x,y)dydx nepeiitn x HOBBIM IEPEMEHHBIM 4 =X+, V=X—2) U 3aIUCaTh
10
TIOJTyYCHHBIH WHTETPAJ B BUJIE TIOBTOPHOTO.
1 x X
4. BeruncnuTh MHTETpal J.de. dz J. x’ydy .
0 0

0



5. HaiiTu miomans o6nactu, OrpaHiYeHHON KpUBBIMU xy =2, xy =4, y=5x, y=10x.
6. Haiitu o6bem Tes, orpaHU4eHHBIX TOBEPXHOCTAMU

a) x’+y’ =ax,z=4x"+y*,z=0, 6) ((x2+y2)2+z4)2=82(x2+y2)2.

KonTtpouabsnas pa6ora Ne 3

BrruucnuTe KpUBOJIMHENHBIN UHTETPA:

1. [(2x+y)ds, T~ nomanasn ABC: A(1,0), B(0,2), C(0,0)..
r

2. Iyds , I' — apka nuxsonas! x = 3(¢—sint), y =3(1—cost), 0<¢<2x.
r

3. I2xydx +x’dy , I’ — nyra napa6onsr 4y = x*, npo6eraemast ot Touku 4(0,0) xo touku B(2,1).
I

4.Iydx+xdy,F—z[yra0pr>KH00TH x=Rcost, y=Rsint, OStﬁ%,
r

npoberaeMasi B HallpaBJIEHUH BO3pacTaHus f .
BbruncnuTh MOBEpXHOCTHBINA UHTETPAIL:

5. J‘J.(er Y’ )dS , S —4acTh MOBEPXHOCTH z=+/x"+ y° , 3aKIIIOUEHHAs BHYTPH LIIMHAPA X + 1 =2x .
N

6. ” z°dS, S — 4yacTh KOHUYECKOI OBEPXHOCTH X = 1/ COSVsina , y=usinvsina , z=ucosa,
N
a=const, a €(0;27), ue[0;1], vel[0;27].

7. H xzdxdy , S — BHYTpEHHSS CTOPOHA IIOBEPXHOCTH TeTpa’dapa x+ y+z<2, x>0,y>0,z>0.
N

8. Ucnonwiys popmyny CTokca, BEIYUCIUTH g.)(x +z)dx +(x— y)dy +xdz , L —osmmanc 4x* +9y° =36, z=c,
L
OpPUEHTUPOBAHHBIN OTPUIIATEILHO OTHOCUTEIHLHO BEKTOPA (0,0, 1) .

9. C nomousto Teopemsl ['aycca-OcTporpaickoro BEIUACIUTh HHTErPal:
2 2
. X
H zdxdy + (5x + y)dydz , S — BHEIIHsIs1 CTOpPOHA MOJIHON IIOBEPXHOCTU KOHYCa >s + yj <z’,0<z<4,
N



denepasbHOE TOCYJAPCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIN TEXHHUECKHI YHUBEPCUTETY

Kadenpa npukiagnoit MaTeMaTHKH

IHacnopr 3x3amena

0 JUCHUILIMHE «MaTeMaTudecKui aHaJlus3», 4 CCMECTP

1. MeTtoauka oleHKH

DK3aMeH MPOBOJMTCS B MMCHbMEHHOM) popme, 1o Tectam. TecT comepkuT 53 3amaaun. Ha pemenue tecta
oTBOAUTCA 3 Yaca.

IIpumep Tecra 1A sx3ameHa

1. BpiGepute Bce BepHbIE YTBEPKACHUS:

[Tycte limx, =5, Toraa

n—o
a) BCE WICHBI MOCIIEA0BATEIFHOCTH JIOJDKHBI OBITh TTOJIOKUTEIHbHBIMH;
0) MocIe10BaTeNbHOCTh JOJKHA UMETh O€CKOHEYHO MHOTO MOJIOKUTEIBHBIX YJICHOB,;
B) MOCJEI0BATEILHOCTh OTPaHUYCHA;

r) 6ECKOHEUYHO MHOT'O YJIEHOB I1OCJIEIOBATEIbHOCTH IPUHAJIIEKAT OTPE3KY [5;6] ;

11) BCE WICHBI IOCIEA0BATENBHOCTH IPHHAUIEKAT OTPE3Ky [4;6].

Briuncaure

) 11m"3n 2" 3”+n' 5. Tim (—1) +1+(—1)
o \[ 3" 4 2" n! noe|op 2
) (x—2)(x2—8x+15)
3 1 . _ n _ n
xl_{l'zl x*=7x+10 6. sup ( 1) +1+(2 1)
n

7. BwiOepute aBa ACHCTBHS, KOTOpbIE MpeoOpasyoor rpaduk ¢GyHKiuu f (x) B rpadux
byHKIMN g(x) = f(7Tx)-4.

1) caBur BripaBo Ha 7 €AMHMUII; 9) pactsixenue o ocu Ox B 4 pa3za;
2) caBUT BIJICBO HA 7 €IIMHWII, 10) pactspxkenne mo ocu Oy B 4 pasa;
3) caBur BBEpX Ha 7 €IMHULI 11) cxarue no ocu Ox B 4 pa3a;
4) cnBur  BHM3 Ha 7 €IUHMUII; 12) cxarue 1o ocu Oy B 4 pasa;
5) caBur BopaBo Ha 4 €IMHUIIBL 13) pactsikenue o ocu Ox B 7 pas;
6) ciBUr BIIEBO Ha 4 €IUHUIIBL; 14) pactspkenue o ocu Oy B 7 pas;
7) caBur BBepX Ha 4 €IMHULIBL; 15) cxarue no ocu Ox B 7 pa3s;
8) ciBUr  BHU3 Ha 4 €IUHULBI, 16) cxarue 1o ocu Oy B 7 pas.

8. BriOepute MHOXECTBO, sBIsIONIEECS 00pa3oM MOJyHHTEpBaa [—4;0) IpU 0TOOPAKEHUU
f(x)=x3—12x.
1) (0;16]; 2) [0;16]; 3) [—16;16]; 4) [—16;0); 5) [—16;0].



9. BpluucnuTte o— [ OpuU YyCIOBUHU HEMPEPHIBHOCTU HA R yHKIMH

2x+1, |x]<2
-2x* +ax-3p,

fTX)={

x| >2'

10. Onpenenute a, st koroporo npu x — 0 crnpaBeIMBO OTHOLIEHUE
sin(ln(l—)c3))+x2 (cos(x)—l )~ ex®, a,ceR.

11. Beruucaute aupdepennuan Gyakuun y =x° —2x+1 B Touke x =3, ecmu Ax =107,

12. HaliguTe TOYKM JIOKAJBHOIO MAKCUMyMa  (DYHKLUU
yv=f (x), IIPUHAUIEKALINE  OTPE3KY [—6;4], no rpapuky ee
IIPOU3BOHOM.

13. BreibepuTe QyHKIHIO, KOTOpas OrpaHUYCHA CBEPXY, HO HE
OrpaHUYE€HA CHU3Y

3 2
;3 ; A x*=x"=3; 5) x*+x*+7.
2°+5 ) xz(x4+5) )

1) xsinx; 2)

14. BriOepuTe 3HaYCHUE yriia MeXIy rpadpukamu QyHKIHNA f (x) u g(x) B TOUKE X, , €CIH

f'(xO)ZI, g'(x0)=—\/§.

T T T St T
no, 2)—, 3)—, 4)—, 55—, 6) —.
) ) p )4 )3 )12 )2

15. Vkaxute Buj rpadpuxa QpyHKuuu, A7 KOTOPOH HA BCEM OTpE3Ke [a;b] OJIHOBPEMEHHO
BBINIOJIHAKOTCS yCioBus y' >0, y">0.

L J
L J

0 : S 4 | :

) N 2) h\ 3) -/ 4)

16. BriGepute BepHOE yTBEPXKACHUE:

Y a b yT a ]? FT a b
0 : ‘ i :

e
——
etk
=

=

3x* +5x-8
MHo:xecTBO acuMNTOoT rpadurka QyHKIMu y(x) = 7 3r12 COCTaBJIIOT IIPSIMBIE
X" =3x+
1) y=3,x=1, x=2; 2) y=3, x=1; 3) y=3, x=2;
4) y=—4,x=1, x=2; 5) y=-4, x=1; 6) y=—4, x=2.

17, 18. Bpiuucuute y. u y! B Touke x=-1, ecnu QyHKIMA yp(x) 3aJaHa HESBHO

ypaBHEHHEM (x+1)(y+l)+y =2.

19. Boiuucnure y, B Touke x=2, ecau GyHKUMs yp(x) 3aJaHa HapaMeTPHYCCKHUMU

ypaBHEHHSAMU x = +1, y=1 +3¢.

20. BcTaBbTe HEOOCTAIOIIME CIIOBA:

Iycrs f (x) i epeHupyeMa B TOUKe X, 1, Torja f '(xo) =0.



+00

T
21. BpiOepuTe 3HauUeHHUE HECOOCTBEHHOI'O MHTErpasia I 3 dx.
xln” x

e

1) 2rn; 2)-m; 3)0;, 4)m; 5 2n.

22. BpiOepuTe uHTErpai, KOTOPHIM ONpENeNseTcs IIouaab
durypel, orpaHmueHHON rpadukamMm  y=2-x H y=x +2x+2
(cM. pHCYHOK).

1) j).(xz +3x)dx 2) f(x2+3x)dx
bt 0 B!
3) .[(x2+x+4)dx 4) I(x2+x+4)dx

1 -3

a2 a1 0 a2

23. Bri6epuTe HHTErpaln, KOTOPHIM ONpeeisercs AIMHA Iyrd mapabonsl y =x° —2x+3 orT

TOYKH (0,3) JI0 TOYKH (1,2).

1 1
1) I\/4x2—8x+5dx; 2) I\/4x2—8x+4dx;
0 0

1

3) j«/2x—1dx; 4) j\/2x—2dx; 5) [ (4x* —8x+5)dx.
0 0 0
/4 /4

24. BriOepurte BepHoe yrBepkaeHue: Ecou [, = j xsinxdx, 1, = J. x’ sin xdx , TO
-r/4 -r/4

) I, <L, 1,<0, 2)I,<I,, I,>0, 3)I,>I, I,<0, 4 1>1I, I,>0.

Breruucnute unrerpanst Jlebera

{x, xeR\Q,

25. J.xA(x)f(x)dx,ean A={x||x—1|<1}, f(x): 2. xeQ.

[0:3]

26. j ﬁdx.

(0,+00) [X] !

2
27. Beiuucnure limxy_ Xty 1.
=1 sin(xy+1)
y—>-1

28. BribepuTte BepHOE yTBEpXKACHUE:

@ynkuus f(X): X — R nmeer B TouKe X, CTPOruii JOKAIbHbBIA MAKCHMyM TOTAA M TOJIBKO TOI/AA, KOI/a
1) 3r>0(B(%,r)c X AVE € B(%,,r) f(3)< f(%));
2) Vr>0 VieB(%,r) f(F)< f(5);
3) Vr>0(B(%,r)c X aAVieB(%,.r) f(3)< f(F));
4) Vr>0(B(%,r)c X A% € B(%,,r) £ (%)< f(%)):

5) Ir>0 VieB(%,.r) f(¥)<f(%,).



29. Bribepute TOUKY (xo; yo), B KOTOpOH KacaTenpHas K (QYHKIUU y(x), 3aJaHHON

NapaMeTpUueCKUMH YPaBHEHUSIMU x(t) =—t"+6t—1, y(t) =t +4¢ , napamensHa ocu OX .

1) (821), 2)(4-17), 3)(-17;-4), 4) (8—4), 5 (218).

30. BriGepure auddepeHunanbHOe BRIPaKEHNE, COOTBETCTBYIONEE d f , IPH YCIOBHH, UTO
dyHKImMit u,v nuddepeHImpyeMsl 10CTaTOYHOE YHCIIO Pa3, eClH [ =u+V° .
1) d*u+6vadv’ +3vd’v, 2) d*u+6vd*v, 3) 6vd’v,
4) du® +6vd*v+3v’dv?, 5) du’® + 6vdv*, 6) 6vdv’

31. Buibepute mubdepeHunaribHOoe ypaBHEHHE, K KOTOPOMY IIpeoOpa3yeTcsi ypaBHEHHE
zy, +z, =0 1ocne 3aMeHbI IEPEMEHHBIX U =—X+5), V=X+2):

1) 22! =5z +2z +5z/ =0, 2) 2z! +3z) =5z +2z +5z/ =0,
3) =5z +2z! +5z +2z/ =0, 4) -5z +3z +2z +5z +2z =0.

32. BriGepuTe Bee BepHbIE yTBEpKIeHHE M1 GyHKIMH z =3x"y+)° —18x—30y .
p yTBEp y y+y y

a) M, (—1, —3) — TOYKa MUMHUMYMa, r) M, (—3, —1) — TOYKa MUHUMYMA,
0) M, (—1, —3) — TOYKa MakCUMyMa, n) M, (—3, —l) — TOYKa MaKCUMyMa,
B) M, (—1,—3) HE SABJISIETCS 9KCTPEMYMOM, e) M, (—3, —l) HE SIBJISICTCS SKCTPEMYMOM.

33. BcTaBbTe HEQOCTAIOIINE CIIOBA:

Eciu YpaBHCHHSA CBA3U MOT'YT OBbITh AHAJIUTHYECKU pa3pCi€Hbl OTHOCUTCIIBHO HCKOTOPBIX IMEPCMCHHBIX,
TO JJId ITOUCKA OTHOCHUTCIILHOI'O SKCTPpEMYMa YJIO6HO HCIIOJIBb30BAaTh

34. [lomMeHANTE NOPANOK UHTETPUPOBAHMSI B IBOMHOM UHTErpaje

.[dy yJ. f(x,y)dx.

,y,l

35,36. BeiOepuTe oauH HHTErpal B MIJIMHAPUISCKUX KOOPIUHATAX U OJUH B IEKAPTOBBIX, KAKIBINA U3
KOTOPBIX PaBeH 00beMy Tejla, OrPaHHIEHHOT0 MOBEPXHOCTAMU z =410 —x* — > —1, z=3/x" + ) —1.

2 1 102 1 1-x? 3\/@71
a) J.d(pj.dr j dz, e) 4jdx j dy J. dz,
0 0 3r 0 0 m,l
27 1 10-r? NIRRT
0) .([d(P.([rdr 3J; dz, xK) 4j.dx IJ dy ’ J.y le,
0 0 3yx2 4y -1
B) i'.dgoj'rdr ]. dz , /I (T
O N s 3)2jdxj dy dz,
1 N2 0 0 34yl
T) jd(pjrdr j dz, N v B TR
o 03 n)zjdxj dy j dz,
T 1 3
W) [do[rdr | dz, T e
0 0 Jio—2 1 1-x2 m—l
K) j de [ dy j dz .
0 0 3x?+y% -1




35. BroiOepurte TOBTOpPHBI HHTErpai, 3alUCaHHbBI B MOJSAPHOM cHCTEME
KOOPJMHAT, COOTBETCTBYIOIIMII JBOMHOMY MHTErpady OT (YHKIMH +/x’+ )’ Mo obnacTu
D:{(x,y)]xz+5x+y2 SO,ySO}.

3n 3n 3n 3n

P —5sing o 5cosp o —5c0s( B3 —5c0s(
1) jd(p [ rdr, 2) [do [ #dr, 3) [do [ rdr, 4) [do [ +dr,
0 T 0 T 0 bid 0
B3 —Ssing 37” —5cos@
5) jd(p J. rd J.d(p j rdr.
T 0 L 0
2 2

36. BribepuTe uHTErpaj, K KOTOPOMY C ITOMOIIBIO HAAJIEKAIIeH 3aMEHbl CBEJIETCS

JIBOMHOM MHTErpa J.J. dxdy, tne D — o0nacTh, OrpaHWYEHHAsi KPUBBIMU: Xy =6, xy =9,
D

X' =4y, x"=Ty.

1)—@@1%, 2)zdu:3vdv, 3)jduj3vdv 4) jdujsdv S)J‘duJ.dv

37. BeibepuTe 3HaAUCHUE KPUBOJIUHEWHOIO MHTErpaja .[ (2x2 - y) dx —5x ( V- 3) dy,
L
rae L — gyra mapa6onst y =2x° +3 or roukn (2;11) 10 Touku (0;3).
1) 262; 2)—46; 3)0, 4)46; 5)262.

38. BribepuTe NOBTOPHBIA MHTErpaj, KOTOPOMY PaBEH MOBEPXHOCTHBIA MHTErpaj

”(y+z)ds ,Tae S —9acTh INIOCKOCTH 2x + ¥ +z =1, BeIgenseMas ycinosusmu x >0, y >0,z >0.
N

1-2x

1) (1-2x) V6 Jodydx, 2)

O C—yt | —
o,
o'—.N\'—-

—2x
j 1- 2x dydx
0

| =

1—

3) (l—2x) \/gdydx, 4) j J.z(y+z) dydx .

S C— D
< o

39. BeiOepuTe BEPHOE YIBEPKIEHUE OTHOCHUTEJIBHO CXOIMUMOCTH YHUCIIOBBIX DSIOB
p
2
2 n+2
Za u Zb ecu a, =1- cos— b =3" —=
=10 n=10 n+3
1) oba cxopsrtes;

2) o6a pacxonsTcs;

0 0
3) Zan CXOIUTCH, an PaCXONNTCS;
n=10 n=10

4) Zan pacxoaurcs, an CXOJIUTCH.

n=10 n=10



BriuuciauTte cyMMmsl pasioB

00 1 o0 n
42. A=Y ———— 43. B=) —.
z(n+2)(n+3) ,;25"

n=1

44. Onpeagenute mOpeaenbHyl0 (QYHKIHIO (YHKIHMOHATBHON MOCIEAOBATEIHLHOCTH
/ 1
{fn (x)} Ha MHO>eCTBe E , eciu f, (x) =[x +T , E=[—2; 1].
n

o0
45. OnpengenuTte 001acTh aOCOTIOTHON CXOIUMOCTH PsJia Z e .
n=3

46. BriOepuTe Bce BepHbIE yTBEPKIACHUS

o0 o0
Psan §:an PaCXoquTcCs, psajg 2:[% CXOOUTCs, CIICOAOBATCIIBHO!:

n=1 n=l1

a) i (a, +1) pacxomures, i (a,+b,) pacxomurcs;

n=1 n=1

0) i (—2a,) pacxomurcs, i (a,+b,) pacxomurcs;
n=1

n=1

B) i(an +3b,) pacxomures, i(%ﬂ —3) pacxoauTcs;

n=1 n=1

I') O CXOJMMOCTH PSIJIOB i (an + 1) " i (a, —b,) HAYEro HeMB3s CKA3AT;
n=l

o0

m) > (2b,) cxomures, 0 CXOMIMOCTH i (@, —1) HIYero HeMb3s CKA3ATE.

n=l1 n=l1

47. BeiOepuTe uuCIO, KOTOPOMY paBeH KO3PpPUUMEHT a; (T.e. KOIPPHULHMEHT
CJIaraeMoro  d, (x + 2)5) pasnoxkenns dynkmuu f(x)=60x" —30x* +11 B pan Teiinopa c

LEHTPOM B TOUKE X =—2.
1)0;  2)60; 3) 1,  4)3600.

48. Bribepure yukumo, Kk KoTopoit cxomures pax Y. n(-x)", |x|<1, ucxoms us

n=1

S n 1
Cx) =—— |x|<1.
paBeHcTBa WZ:(;( x) — x|<
2 _
e S N o G
(x+1) (x+1) (x+1) (x+1)

49. BriOepure (QyHKIHIO, K KOTOPOIl HA HHTEpBaJe (—71; 71) cxoaures psag Oypse

2 o (_1\" 27 _
e —1+iz( l)e 1

2 = ni+4

1) f(x)=€; 2) f(x):f(x):ez‘x‘; 3) f(x)=e"; 4) f(x)=—¢".

Cosnx .



50. Boiuucnute gradu,ecmn u=5xp” +x°.
51. Boiuncaute VF,ecmn F=(2x+tgy,—-3y+xp).

52. BoluucnouTe 3HAYEHHE MPOU3BOAHON CKAmApHOTrO moms u=x —S5x+10y°x

B Touke M (1;—1) B HaIIpaBJIEHUU BEKTOpA = (3;—4) .

53. BoiGepuTe YHCICHHOE 3HAYCHHE PAGOTHI mOJs F =(x+y)i =(x-y)j Buoms
KpuBOil L, ecnu L — ;qyra KpuBOi x(t):t2 +1, y(t):t—t2 OT TOYKH A(O,—2) JI0 TOYKHU
B(0,0).

2 1 1 2
1) 2—; 2)-1—; 3)0; 41-; 5 2—.
) 3 ) 3 ) ) 3 ) 3

2. Kpurepnu oneHkun
CymMmMapHasi OLleHKa 3a TECT BBIYHUCIIETCS 110 PopMyJIe:

min { 50; KOINYECTBO IIPABUIILHBIX OTBETOB |

50

.40,

C OKpPYTJIEHHEM BBEPX.
OTBeT Ha 5K3aMEHALMOHHBIN TECT CUMTACTCS HEY/10BJIeTBOPUTEIbHBIM, €CII CyMMapHast
OLIEHKa 3a TECT cocTaBisieT MeHee 20 H6annos.
OTBeT Ha 5K3aMEHALMOHHBIN TECT 3aCUUTHIBACTCSL:
— Ha IOPOrOBOM YpPOBHE, €CJIM CyMMapHasl OlleHKa 3a TecT cocTanisieT 20-24 Oanna;
— Ha 02a30BOM ypOBHE, €CI CyMMapHasi OLleHKa 3a TeCT cocTaBisier 25-35 Oannia;
— Ha NPOJABHHYTOM YPOBHE, €CJIM CyMMapHas OlLIEHKa 3a TeCT cocTapisieT 36-40 6ayios.

3. IIkajna oueHKH

B o0mieii oneHke Mo JUCHMITIMHE 3K3aMEHAIMOHHbIE OalIbl YUUTHIBAIOTCS B COOTBETCTBUU C
IpaBwiiaMyd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBI, NpPHUBEIECHHBIMH B pabouedl mporpamme
JUCLIUATIIIUHBI.



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBIN TEXHAYECKHI YHUBEPCUTET
Kadenpa npukiagHoit MaTeMaTHKA

IHacopT KOHTPOJILHOI PAdOTHI

0 UCHUIUTMHE «MaTeMaTHudecKuii anams», 4 ceMecTp

1. MeTtoauka olleHKH

B cemectpe mpoBoautTcss 1 KOHTpodbHas paboTa, KOTOpas BBIMNOJHAETCS MUCBMEHHO B Te4yeHue 2

akajieMuueckux yacoB. KoHTposbHas paboTa conepkut 11 mo cieayrommum Temam:

— KJIacChl MHOXKECTB: KOJIbLIO, MMOJIYKOJbII0, asiredpa (3axaya 1);

— BHYTPEHHHUE U T'pPaHUYHbIE, MPEIebHbIC U N30JUPOBAHHbIE TOUKH, OTKPBIThIE M 3aMKHYThIE MHOKECTBA
(3amaum 2,3);

— ob1ee nmoHsATHE MepHI (3a1a4a 4);

— Mmepa JleGera (3amauu 5,6);

—mepa Crunrbeca (3agauu 7);

—unrerpan Jlebera (3agaya 8);

—unterpan Ctuntbeca (3agaya 9);

— Bapuauus Gpynkuuu (3agaqa 10);

— CXOJIMMOCTb B IIPOCTPAHCTBE ¢ Mepoit (3axaua 11).

[Tocne mnpoBepku mpenogaBaTeseM, KOHTpOJIbHAs padoTa C YKa3aHHBIMH OLIMOKaMU BO3BpalllaeTcCs
CTYJIEHTY JJI IOATOTOBKH K IK3aMEHY.

2. Kpwurtepnu oneHku
Pemenue kaxaoi 3a1a4yn OEHUBAETCS MO CIEIYIONICH IIKaJe:
0 —3aymaya He pelieHa

0.3 — mpuBeeHHOE PEIICHNUE JEMOHCTPUPYET, YTO CTYACHT 3HACT ITyTh PEIICHUS 33JIa4H, HO PEIICHUE
COJZIEPKUT TPyOBIE OMINOKH

0.7 — pereHue conep>KUT HEOOBIITNE OMNOKH
1 —3ayaua peireHa BEpHO.

Jns onpezneneHus OLEHKM B OajiaX HaJ0 YMHOXHUTb IMOJIYYEHHYIO OLIEHKY IO ILKaje, NMPUBEIECHHON
BbIIIIE HA MaKCUMAaJIbHbIN 0aJul COOTBETCTBYIONIEH 3a/1a4H:

Ne 3amaun 1 2 3 4 5 6 7 8 9 10 | 11
MakcumanpHbIA Oat 2 2 2 2 1 4 2 3 2 2 4

Konrponbhas paboTa cuntaercs:
® HeBBINOJHEHHOI, ecIM CyMMapHO HaOpaHo MeHee 13 6auios,
e BBHIIIOJHEHA HAa MOPOrOBOM YPOBHE, €CJIM CYMMapHO HabpaHo 2 6aJuIoB.
e BBINOJHEHA HA 0230BOM YPOBHE, €CJIM CyMMapHO HaOpaHo 3-5 0asuioB.
e BBHIIIOJHEHA HA MPOABHHYTOM YPOBHE, €CIIM CyMMapHO HaOpaHo 6 OaJljioB.

3. HIxkajga oueHKH

B oOmieli oneHke mMo AUCHMILIMHE 0ajulbl 32 KOHTPOJbHYI pabOTy YUMTHIBAIOTCS B COOTBETCTBUH C
IpaBWJIaMu OaJIIbHO-PEUTHHIOBON CHUCTEMBI, IPUBEACHHBIMU B padoyeil mporpaMme JUCLUIUIUHBIL.



4. Ilpumep BapHaHTAa KOHTPOJIbHOI padoThI

1. Ioctpouts HaumeHbLiee Koubo K (M), conepxamee M = {{1} 42}.{1,2, 3}} .

2. JIns muoxkectBa X — R ompenenuts (6€3 10Ka3aTENbCTB) CISIYIONIME MHOXKECTBA X, X', 0X, intX.
SBnsiercs 1M MHOXKECTBO X 3aMKHYTBIM (OTKPBITHIM)?
a) X =(1,2]U{3}, 6) X =9.
3. Jlokasath yTBEpIKICHUE, TOJyYCHHOE JUIsi MHOKecTBa X' B 3amaue 2a.
4. Kakue u3 TNEepedyHCICHHBIX HIDKE (YHKIMIA SBISIOTCS MEpPOM Ha TMOJYKOJbIE BCEBO3MOXKHBIX

OJyHHTEpBANOB [a,b) (oTBET 060CHOBATH)?
b

o ([a0) =" (b)) =a*+ 2 gu([ab) =[x,

b

(p4([a,b))=(b_2a) ) (ps([a,b))=%+§, (pﬁ([a,b))=J.x3dx.

x,yeR, 0<x<1, 0£y<|lnx|}.

5. Borunciuts w,(A4), ecnmu A = {(x,y)

6. Beruuciuts p,(B), eciu:
1)B={(x,y,z) x,y,zeR, (x+y)eZ, —1<z<1},
2)B={(x,y,z) X,y,ZER, x2+y2+ZZS4}m{(X,y,Z)

x,y,zeR, x2+y221}.

2+, x<2,
7. Boraucints mepy Crunrbeca pU,(A4), HOpOKICHHYIO (yHKIHMEH [ (x) = {2 | * 5 Ha MOJIYKOJIbIE
x+1, x>

BCEBO3MOJKHBIX IIOJIYUHTEPBANOB [a,b), eciu:
a) A=(-,1), 6) A=[12], B) A={1]).

(OtBet 060CHOBATH)

8. BbIUKCIIMTh HHTETPAIIBL:
Inx, cosxeQ, 30l
( .

[
a) [Q’J;}}f(x)dul’ f(x)={x, cosx e R\ Q. x]

2,+00) [

2-3x*,0<x<2
=2
5 X 9. BeIYMCITUTh UHTETPAI J. xdg;
Hnsa dynkuun  g(x) = 3,2<x<4 [0.5]
2x,4<x<5 10. Haiitu QpyHKITHIO V(X)ZV(g;[O,X])Q
1, x=5
—n‘x2+y2—4‘ 3

11. /Iy mocnenoBaTeIbHOCTH U3MEPUMBIX QYHKIMH [ (x,)) =2 +x7:

n.s.

a) ONpeJeNIUTh HEMPEPHIBHYIO (PYHKIIHIO g(x, y) : R > R Takyio, uto f, (x, y)—) g(x, y) OTHOCHUTEJIBHO
RZ

mepsl Jlebera p, ;
0) 710Ka3aTh WM OMPOBEPTHYTH CXOAMMOCT 110 MEPE L, HA MHOMeCTBe R .



