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Mporpammy ancumnavHbl paspaboTan(a)(n) npodpeccop, a.H. (npodeccop) AMmHoea A.B. Kadgeapa
Teopun OTHOCUTENbHOCTU U rpasuTauun OTaeneHune pusunkum , Asya.Aminova@kpfu.ru ; GOUEHT, K.H.
(ooueHT) Davnwes P.A. Kagbenpa Teopmn 0OTHOCUTENBHOCTW 1 rpaButaumnmn OTaeneHne puankin ,
Rinat.Daishev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHns oucumnnuHbl "Martematmyeckuii aHanna" aBnsietTcs nsyvyeHme TeopeTnyeckmx
OCHOB AMdpPepPEHLMANBbHOr0 U MHTErpanbHoOro ucyncnerns. CoBpeMeHHbI Hay4YHblii paboTHUK U
WHXEeHep OOMXeH B OCTAaTOYHOM CTEMNEHN XOPOLLOo BnadeTb Kak KnacCuyeckumu, Tak u
COBpPEMEHHbIMN MateMaTtuyecKumMmn MeTogammn UCcnenoBaHns, KOTopble MOryT NPUMEHATLCS B €ro
obnactu. Inst aT0ro HE0H6X0ANMO, NPEX e BCEro, UMEeTb HEOOXOAMMbIE 3HAHWS, YMETb NPaBUIbHO
obpawartbcsi ¢ MaTeMaTU4YeCKMM annapaTom, B YaCTHOCTW, MEeTO4aMN MaTeMaTUYeCKOro aHanunaa,
3HaTb rpaHunLbl 0OMNYCTUMOro UCMOMb30BaHUSA paccMaTpuBaeMor MaTemMaTnyeckom Moaenu.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen "b61.6.8 ducumnnnmHel (Mogoynm)" OCHOBHOM
obpasosatenbHoi nporpammbl 03.03.02 dusnka n oTHOCMTCS K 6a30B0I (06WenpodecCcnoHanbHoON)
yactu. OcBamBaetcs Ha 1, 2 Kkypcax, 1, 2, 3 ceMecTpbl.

OucunnnuHa HaxoouTtcs B nporpamme 1-ro, 2-ro n 3-ro ceMecTpoB no npoduso noaroTosku b2.
MaremaTnyecknin n ecteCTBeHHO-Hay4HbI uukn, wnudop b.2.61. Lna ocBoeHns oncumnnuHbl
HeobXxoAMMbl XOpOLWMe 3HaAHMS anredbpbl 1 reoMeTpumn B 06 beMe cpeaHeit Wwkonbl. JucumnnnHa
SBNSETCS OQHOM N3 OCHOBHbIX, HE0OX0AMMa ANS U3yHeHUst BCEX PM3NYECKUX KYPCOB U ANS
ycrnewHon npodpeccruoHanbHOM AeATeNbHOCTU.

3. KomneTteHuumn obyuatowterocsi, popmMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpbpoBka
npuobpeTtaemor KOMNETeHUUN
CMocoBHOCTb MCMONb30BaTb B MPOECCMOHANBHOW
nesiTenbHoCTN 6a30Bble 3HAHMA (PyHOAMEHTaNbHbIX Pa3aenos
onk-2 MarteMaTukuy, co3dgasartb MareMaTtnyeckme Mooenv TUNnoBbib
npogoeccmnoHanbHbIX 3a4a4 U MHTePnpeTupoBaThb NONy4YeHHbIe
pe3ynbTaTtbl C Y4€TOM rpaHuL, NPUMEHUMOCTU ModeNnen

CMNoCOBHOCTBIO MOMb30BaTbCS COBPEMEHHBLIMI METOAAMM
nKk-5 06paboTkun, aHann3a n CUHTE3a PUINYECKON NHOpMaLMN B
n3bpaHHo 0bnacT U3NYECKMX NCCNA0BAHWIA

Lndop komMneTeHUUH

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. DONXeH 3HaTb:

TeopeTnyeckne OCHOBbI MaTemMaTNyeCcKoro aHanmsa
2. DONTXEH yMeTb:

NCNONb30BaTb 3HAHNE TEOPETMHECKMX OCHOB MAaTEMATUYECKOro aHannaa npy aHanmae pasnmyHblx
CPYHKLMIA, NICMONb30BaTb TEOPETUYECKME NOHATUS 1 NPAKTUYECKNE METOAbI MPU PeLleHn 3aaay,
BO3HMKAOWKMX B Pa3NNYHbIX PU3NYECKUX Kypcax

3. ONXEH BnaneThb:

OCHOBHbIMM MOHSATUSIMU TEOPUM CPYHKLIMIA OQHO U MHOTMX NEPEMEHHbIX, METOAAMM
OMPPEPEHLIMPOBAHNS U MHTErPUPOBaHNS CPYHKUMIA, NpremMammn paboTbl C psiaamMm U MHTerpanamu ot
CPYHKLMIA MHOTUX NEPEMEHHbIX
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4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NCMNONb30BaTb 3HAHNE TEOPETMYECKMX OCHOB MAaTEMATUYECKOro aHannsaa npy aHanmae pasnmyHblx
CPYHKLMIA, ICMONb30BaTb TEOPETUYECKME NOHATUS 1 NPAKTUYECKNE METOAbI MPU PeELleHn 3aaay,
BO3HMKAOWKMX B Pa3NNYHbIX PU3NYECKUX Kypcax

4. CTpyKTypa U cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOoCTb AMCLUMMNANHBI cocTaBnsieT 14 3a4eTHbix(ble) eanHuu(bl) 504 yaca(os).

CDopma NMPOMEXYTOYHOIro KOHTPONA ANCUNMIINHDBI: 9K3aMEH B 1 CeMecCTpe, 3K3aMeH BO 2 ceMecCTpe,;
9Kk3aMeH B 3 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNIUHbI/MOAYNS

Bunabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
N e omeorifioier] RN [Teyue o
MpakTnueckumelllaboparopHble
Jlekumn 3aHATUA paborbl

Tema 1. OnemeHThbI YCTHbI onpoc
1. TEopun MHOXECTB. 1 1-2 2 3 0

Tema 2. Teopus i YCTHbIN onpoc
2. Npeencs. 1 3-6 6 12 0

Tema 3. lNoHsaTUHE

KoHTponbHas

doyHkumn. MNMpepenbHoe )
3. 3HAYEHIE CDYHKLIVV. 1 7-10 8 9 0 pabota

HenpepbIBHOCTb.

Tema 4. [NponssogHas u KoHTponbHas
4. |ondocpepeHuman 1 11-13 | 10 15 0 pabota

PyHKUNWN.

Tema 5. KoHTponbHas
5. |HeonpeneneHHblit 1 14-18 | 10 15 0 paboTa

nHTErpan.

Tema 6. OnpeneneHHbIN KoHTponbHas
6. |MHTEerpan. 2 1-4 12 12 0 pabota

Tema 7. ®yHKUMK KoHTponbHas
7. |HECKONbKNX 2 5-9 15 15 0 paboTta

nepemMeHHbIX.
8. [Tema 8. Teopusipsimos | 2 | 10-14 | 15 15 0 YCTHBI onpoc

KoHTponbHas

9. |Tema 9. Psiabl ®Pypbe. 2 15-18 | 12 12 0 paboTta
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
N ,D,ulc\:nuunnunbll CemecTp czzggr:a ™ T‘()g ﬁgg:)l(()ocm TeK‘.’(L::Tiﬁgprl
oayns Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 10.

HecobcTBeHHbIE KoHTponbHas
10.|vHTErpansl n 3 1-5 10 15 0 pabota

WHTerpanbl, 3asucsme

OT napamerTpa.

- KoHTponbHas

Tema 11. [1BOMHbIE K N
1. KPATHbIE MHTErpanbl. 3 6-10 10 15 0 pabota

Tema 12. o
12.|[KpunBonvHenHble 3 11-14 8 12 0 YCTHbi onpoc

WHTerpanbi.

Tema 13. KoHTponbHas
13.|lMNoBEepXHOCTHbIE 3 15-18 8 12 0 paboTta

WHTerparnbi.

Tema . ITtorosas 1 0 0 0 OKk3ameH

doopMa KOHTpoOns

Tema . Itoroeas Ok3ameH

doopma KOHTpons 2 : 0 0

Tema . Itorosas 3 0 0 0 OKk3ameH

doopma KOHTpoOns

Ntoro 126 162 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. OnemMeHTbl TEOPUM MHOXECTB.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OneMeHTbl Teopun MHoXecTs. Onepauunn Hag MHOXecTBaMn 1 Ux ceoincTea. lNogMHoXecTBa.
OT06paxeHuns MHOXeCTB. IHbekuus, clopbekuus, brekuns. Komnosmumns otobpaxeHuid. Yucnosble
MHOXecTBa. MeTton matematnyeckom nHOykunn. KomnnekcHole ynucna. BepxHue n HUxXHue rpaHu
4MCNOBbIX MHOXECTB.

npakTudeckoe 3aHsitne (3 yaca(os)):

BxogHoe TecTupoBaHue. [1oBTOpeHne 1 3akpenneHne 3HaHUm No 9NeMeHTapHoON MatemaTtuke.
MeTton matematmyeckon nHaykumm. buHom HetotoHa. Maparpady 1 13 [8]. 3anaum 1-26.
KomnnekcHble yncna.

Tema 2. Teopus npenenos.
JNIeKLMOHHOoe 3aHsitne (6 4aca(oB)):

Teopus npenenos. Yucnosble nocnegosatenbHOCTU. Cxoaswmecs NnocnenoBaTenbHOCTH.
BeckoHeyHo manble (bonbwme) nocnenoarenbHocT. OCHOBHbIE TEOPEMBI O Npeaenax
nocnegnosatenbHocTen. Yucno e. MOHOTOHHbIE NocnenoBaTenbHOCTU. [ognocnenoBaTenbHOCTI.
[MpepnenbHble To4kK nocnenosaTtensHocTn. Kputepuin Koww.

npaktnyeckoe 3aHsitne (12 yaca(os)):

Yucnosas nocnegosatenbHocTb. [penen nocnenosatenbHocTu. Maparpad 3.1 13 [8]. 3agaum 1-5
(a,b,c,d ., B.IN. C6opHMK 3aay u ynpaxHeHun no matematuyeckomy aHannay) Kputepuin Koww.
Maparpad 3.2 n3 [8]. 3anaum 1-2 (a,b). BeckoHe4yHO Manbie n 6eckoHe4HOo bonbwne
nocneposatenbHocTu. MNaparpad 3.3 n3 [8]. 3agaum 1-7. CBoNCTBA CXOASAWMNXCS
nocnegosarenbHocTen. Maparpad 3.4 u3 [8]. 3agauu 1-4 (a,b,c,d). OCHOBHbIE METOAbI BbIYNCEHNS
npenenos. Pazgen 1, naparpad 2 n3 [2]. 3agaun 46-57. OCHOBHble METObI BbIHUCIEHNS NPEOENOB
(npomonxeHune). YactuyHble npegensl. Yucno e. Pazgen 1, naparpad 2 n3s [2]. 3anayn 69-76,
101-120.
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Tema 3. NoHsaTHMe pyHKuuK. MNpenenbHoe 3HayeHne pyHKUUKU. HenpepbiBHOCTD.
JIeKLMOHHOe 3aHsiTne (8 4aca(oB)):

MoHsaTue doyHkumn. MNpenenbHoe 3HaYeHne pyHKuMn. HenpepbiBHOCTb. MMoHATHE doyHKLMN.
lMoHsTHe NpenenbHOro 3HavyeHns pyHkuMn. NoHaTne HenpepblBHOCTU oyHKUMK. Knaccudgomkaums
6eCKOHeYHO-Manblx PYHKUMIA. HenpepblBHOCTb 9NeMeHTapHbIX (OYHKLMIA.3amevaTenbHble Npenenb.
Knaccudgomkauus Todek paspbiBa. [1oHATME paBHOMEPHOM HENPEPbLIBHOCTM OYHKUNA. BepxHasa n
HUXHAS rpaHn pyHKunn. OCHOBHbIE TEOPEMbI O HEMPEPbIBHBLIX (PYHKLNSAX HA CErMEHTE.

npaktnyeckoe 3aHsitne (9 4yaca(os)):

MoHaTne goyHkummn. Paszgen 1, naparpad 3. 3agayum 151-170. MNpenen coyHkumun. Pasgen 1,
naparpad 5. 3anaum 411-433. lNpenen yHkumn (npogonxexue). Pazgen 1, naparpad 5. 3agaum
435-467. [Npenenbl, cogepxatme TpUroHOMETPUYECKME, CTEMNEHHbIE N NOKa3aTeNbHbIE (PYHKLNN.
Paspen 1, naparpad 5. 3anaun 471-525. O-cumBonvka. BoloeneHne rnaBHOM YacTn oyHKLUN.
Paspen 1, naparpad 6. 3anaqn 646-658. KoHTponbHas paboTta no BbIYMCIEHUIO NPeaenoB
nocnenosaTtenbHOCTEN U Npenenos PYHKLUNA.

Tewma 4. NpounssoaHas n auchdepeHuman PyHKLUMN.
JNeKLuMoHHoe 3aHsiTue (10 Yaca(os)):

MpounssogHas n auddpepeHuman oyHkumm. OnpeneneHne nponssoaHon. OCHOBHble Npasuna
andbpepeHumpoBaHus. MNponssoaHble aneMeHTapHbIX yHKUMA. JudbdpepeHuman.
[MpounsBogHble, auddoepeHumnansl BoiCX Nopaakos. OCHOBHbIE TeOpeMbl 0 AnddrepeHLnpyeMbIX
dyHKumax (Pepma,Ponng,Jlarpanxa,Koww). Npasuna packpblTns HeonpeneneHHocTen. dopmyna
Tennopa. PasnnyHble BUAblI OCTATOMHOrO YneHa B cpopmyne Tewnnopa. lNpumeHeHne popmynbl
Teinopa B NpMbNnXeHHbIX BbluncneHnsx. MNprmeHeHne omdpepeHLManbHOro MCHUCIEHNS K
nccnenoBaHUIo NOBeAEHNS OYHKLMM U NOCTPOEHUIO rpadonkoB. (IMpn3Hak MOHOTOHHOCTY CPYHKLNN.
BospacTtaHue u ybbiBaHne yHKUMW. DKCTpeMyM. HanpaBneHue BbiNyKnoCcTh, TOYKN nepermba.
AcumnToTbl. [ocTpoeHue rpadovika). MpubnnxeHHOe peleHne ypaBHEHN METOAOM "BUNKK",
MEeTOO0M utepaumin, Metogom "xopa" n "kacarenbHblx". OLEHKN CKOPOCTM CXOAUMOCTU TUX
MEeTOOB.

npakTnyeckoe 3aHsitne (15 yaca(os)):

[MpounssogHas sasHon pyHkunn. Pasgen 2, naparpad 1. 3anayn 834-888. [MpomssogHas sBHON
doyHKkumMKM (NpoponxeHne). Pasgen 2, naparpad 1 . 3anaum 889-971. lNpomssogHas HesIBHOM
oyHKLMKN, 06paTHON COYHKLUMM 1 OYHKLUMKW, 3aaHHON napameTpunyeckn. Pasnen 2, naparpad 2.
3anayn 1034-1054. dundbgpepeHuman doyHkumn. Pazgen 2, naparpad 4. 3agaym 1083-1105.
[MpomnsBogHble 1 guddpepeHumansl BbiclKx nopsakos. Pasnen 2, naparpad 5. 3agaym 1111-1178.
KoHTponbHas paboTa no BblYMCNEHUIO NPOM3BOAHBIX U AndpdpepeHumanos. PackpbiTue
HeonpegneneHHocTen. Pasnen 2, naparpad 9. 3agayun 1318-1370. ®opmyna Tennopa. Pasgen 2,
naparpad 10. 3agayuun 1376-1406. OkcTpemym dpyHkumn. Pasnen 2, naparpad 11. 3anayn
1414-1444. HanpasneHue BbinyknocTn. Touku nepermba. MoctpoeHne rpaconkos goyHKUmMi. Pasaen
2, naparpad 12. 3agaum 1471-1526. [NocTpoeHue rpadomkos oyHKUMIA (NpogonxeHune). Pasgen 2,
naparpadc 12. 3agaun 1471-1526. MNpubnmnxeHHoe peleHne HeNMHENHbIX ypaBHeHn. Pasnen 2,
naparpad 15. 3apaun 1617-1627. KoHTponbHas paborta.

Tema 5. HeonpepneneHHbI UHTErpan.
neKkuunoHHoe 3aHsitne (10 4aca(oB)):

HeonpeneneHHbii MHTerpan. HeonpeneneHHblin nHterpan. OCHOBHblE METOAbI 1 OOPMYbl
nHTErpmpoBaHuns. Anrebpa MHOro4neHoB. Pa3noxeHns paumoHansHon opobu Ha npocTenwme.
NHTerpupoBaHne paunoHanbHbix opoben. IHTerpnpoBaHne HEKOTOPbIX MPPaLNOHanbHOCTENA.
NHTerpuposaHne andgepeHumnansHoro buHoma. HTerpnpoBaHme HEKOTOPbIX
TPVUrOHOMETPUYECKUX U rTMNePHONNYECKUX BbIPAXEHUIA.

npakTudeckoe 3aHsitne (15 yaca(oB)):

HeonpenenenHbiin nHterpan. Paspen 3, naparpad 1. 3apadm 1628-1765. HeonpeneneHHblii
nHterpan (npogonxeHune). Paznen 3, naparpadg 1. 3anayun 1766-1865. MiHTerpmposaHue
paunoHanbHbIX PyHKUMi. Pasgen 3, naparpad 2. 3agayun 1866-1920. ViHTerpuposaHue
nppaumoHanbHbix pyHkUmMiA. Pasnen 3, naparpad 3. 3agayun 1926-1990. MiHTerpnposaHue
TPUroHoMeTpuyeckmx doyHkumin. Pasznen 3, naparpad 4. 3agayun 1991-2045.

Tema 6. OnpeneneHHbIN UHTErpan.
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neKkumnoHHoe 3aHsiTne (12 yaca(os)):

OnpepenexHblii MHTerpan. MNoHsTne onpeaeneHHoro uHTerpana. Cymmol apby u nx ceoicTea.
CylecTBoBaHve onpeaeneHHoro MHTerpana ans HenpepbiBHbIX U KYCOYHO-HENPEPbLIBHbIX OYHKLINIA.
CaoiicTBa onpeneneHHoro nHterpana. OueHkn nHterpanos. @opmynbl cpenHero 3HaveHuns. Cesisb ¢
HeonpeneneHHbIM MHTerpanom. dopmyna HetotoHa-JleinbHuLa. FeomeTpuyeckue n gousnyeckune
npunoxenust. NMpnbnnXxeHHoe BblYMUCIEHNE W OLEeHKA NOrPelHOCTEN.

npakTudeckoe 3aHsitne (12 yaca(os)):

WHTerpuposaHue TpuroHomeTpudecknx oyHkumin. Pasaoen 3, naparpad 4. 3agayn 1991-2045.
OnpepeneHHbii nHTerpan. Pasnen 4, naparpad 2 ua [2]. 3anayn 2206-2218. OnpeneneHHbii
nHTerpan (npogonxeHue). Pasnen 4, naparpad 2. 3agayn 2239-2251. BoiumcneHune nnowanen n
onviH pyr. Pasnen 4, naparpagbl 5-6. 3agaum 2397-2452. BeluncneHne o6beMOB 1 nnowanei
noBepxHocTe BpaweHns. Pasnen 4, naparpadbl 7-8. 3anaum 2456-2500. KoHTponbHas paboTa no
NHTerpanam.

Tema 7. DYHKLUUN HECKOJIbKUX NepeMeHHbIX.
JNleKunoHHoe 3aHsitne (15 yaca(os)):

DYHKUUN HECKONbKUX NEepPeEMEHHbIX. [TOHATUE (PyHKLMN HECKONBKNX NepeMeHHbIX. MNMpenensHoe
3HavyeHne pyHkumn. HenpepbIBHOCTb. HacTHble npondeogHble. dudodbepeHunpyemMocTb OyHKLNN.
OdupdpepeHunan. dunddepeHumnpyeMocTb CNOXHON OYHKLUUN. HacTHble NPON3BOAHbIE U
angpgoepeHumans Boiclwmnx nopsaakos. opmyna Tennopa. JIokanbHbIA SKCTPEMYM (PYHKUMM
HECKONbKMX NepeMeHHbIX. [1ponsBoaHas no HanpasneHuto. [ paaneHT. HesBHble coyHKUUN.
3aBMCMMOCTb COYHKLMIA. YCNOBHBIN 3KCTPEMYM. 3aMeHa NEePEMEHHbIX.

npaktnyeckoe 3aHsitne (15 yaca(os)):

Mpenen doyHkumn. HenpepbiBHocTb. Pasgen 6, naparpad 1. 3agayn 3136-3210. YacTHble
npounadsoaHble. Pasnen 6, naparpad 2. 3agaun 3213-3233. OuddepeHumnan. Pasgen 6, naparpad
2. 3apaum 3235-3250. dundhdepeHumnpoBaHme CnoxHoM oyHkLmMK. Pasnen 6, naparpad 2. 3agayu
3283-3304. HacTHble npoundBoaHble U andodpepeHumansl BbiCWwMX Nopsaakos. Pasnen 6, naparpad 2.
3apaun 3256-3280. Popmyna Tennopa. Pasgen 6, naparpad 6. 3agayn 3581-3620.
LdundpdepeHunpoBaHmne HessBHbIX oyHKUMIA. Pasnen 6, naparpad 3. 3agaun 3371-3393.
KoHTponbHas paboTta. OKkCTpeMyM (PyHKLMM HECKONbKNX NepeMeHHbIX. Pasaen 6, naparpad 7.
3anayn 3621-3649. YCnoBHbIA 9KCTPEMYM (OYHKLIMM HECKONBbKMX NepeMeHHbiX. Pasnen 6, naparpad
7. 3apayn 3654-3670. 3ameHa nepeMeHHbIX B andodoepeHumanbHbiX COOTHoWweHMSX. Pasnen 6,
naparpad 4. 3anaun 3431-3527. Teopus KpuBbIX Ha NnockocTn. Pasnen 6, naparpad 5. 3apayn
3528-3538. Teopus KpMBbIX U NOBEPXHOCTEN B NpocTpaHcTeBe. Pasnen 6, naparpad 5. 3agaun
3539-3580. KoHTponbHas paboTa.

Tema 8. Teopus pspos
NeKuunoHHoe 3aHsitne (15 yaca(os)):

Teopusa psagos Hnucnoeble psagbl. Kputepuinn Kown cxogumoctu. Paabl ¢ HeoTpuuatenbHbIMN
uneHamu. MpuaHaku cxoammocT. AGCONOTHO M YCNOBHO cxoaswmecs psaabl. PyHKUMOHANbHbIE
nocnefoBaTenbHOCTU U psaabl. PaBHOMepHas cxoamMMocTb. Kputepuii paBHOMEPHON CXOAMMOCTH.
TeopeMbl 0 paBHOMEPHO cxoasawmxcs psnax. CteneHHble psaabl. Teopema Abensi. PasnoxeHune
OYHKLMI B CTEMEHHblE psabl.

npaktnyeckoe 3aHsitne (15 yaca(os)):

Yucnoeble psagbl. [MprusHaky cXoAMMOCTM 3HAKOMOCTOSHHbIX panos. Pasnen 5, naparpad 1. 3agayu
2546-2589. Yucnosble pagbl. [Npn3Hakm cxoouMocTn 3HakonepeMeHHblx panos. Pasoen 5,
naparpad 2. 3agaum 2656-2705. [enctema Hag psoamu. Pasgen 5, naparpad 3. 3agayn
2706-2715. KoHTponbHas paboTa. dyHKUMOHaANbHbIE NOCNENOBATENbHOCTY M psabl. Pasnen 5,
naparpad 4. 3anayn 2716-2782. CteneHHble pagbl. Pasgen 5, naparpad 5. 3anaun 2812-2837.
PasnoxeHne goyHKkLMI B CTeneHHble psaabl. Pazgen 5, naparpad 5. 3anayn 2838-.2905.

Tema 9. Papbl ®dypbe.
neKkumnoHHoe 3aHsitTne (12 yaca(os)):
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Psanbl ®ypbe. PasnoxeHune oyHKUMIA B TpUroHomeTpuyecknin psag ®dypboe. Pag dypbe no
OPTOroHasnbHOM CUCTEME 3NIEMEHTOB €BKINA0BA NpocTpaHcTBa. HepaseHcTBO beccens. [onHble n
3aMKHyTble CUCTEMbI. [1ONHOTA M 3aMKHYTOCTb TPMIOHOMETPUYECKON CUCTEMbl. CXOANUMOCTb U
paBHOMepHas CXOAMMOCTb TPUrOHOMETpUYeckoro psga dypbe. BnvsHue rnagkoctn oyHKUMN Ha
nopsook ee koadpdpuumeHtos Pypbe. lNouneHHoe onddoepeHumpoBaHne psana dypbe.
KomnnekcHas dpopma psga Pypbe. MoHATME 06061WeHHON OYHKUUN.

npaktnyeckoe 3aHsitne (12 yaca(os)):

Panobl ®ypbe. Pazgen 5, naparpad 6. 3agayun 2936-2960. Pagbl ®ypbe (npogonxeHune). Pasgen 5,
naparpad 6. 3anaun 2936-2960. Paabl ®ypbe (npononxeHue). Pazgen 5, naparpad 6. 3agayu
2936-2960. KoHTponbHas paboTa.

Tema 10. Hecob6cTBEHHbIE MHTErpasbl U UHTErpasbl, 3aBUCSLLLUE OT NapaMeTpa.
NeKuunoHHoe 3aHsitne (10 4aca(os)):

HecobcTBeHHbIE MHTErpanbl 1 MHTErpasbl, 3aBUcslmne ot napametpa. HecobCTBEHHbIE MHTErPasbl U
npuaHakm cxogmmocTtun. NHTerpan ®ypbe 1 ero komnnekcHas goopma. ViHterpansi, 3asucswme ot
napameTpa. PaBHOMepHas CX0OMMOCTb MHTErPanoB, 3aBUCSLWLMX OT NapameTpa. HenpepbiBHOCTb
WHTErpanos, 3aBMCAWMX OT NapameTpa. dnepoBbl UHTErpanbI.

npakTnyeckoe 3aHsitne (15 yaca(os)):

HecobcTBeHHble nHTerpanol. Pasnen 4, naparpad 4. 3agayn 2334-2395. HecobcTBEHHbIE
nHTEerpansl (npoponxenue). Paznen 4, naparpad 4. 3anayn 2334-2395. ViHTerpansl, 3asucsawme ot
napameTpa. Pasnen 7, naparpad 1. 3agaym 3711-3740. PaBHOMepHas cXoauUMOCTb MHTErPanos,
3aBucawmx ot napameTpa. Pasnen 7, naparpad 2. 3agaym 3741-3783. duddhbepeHunpoBaHme 1
WHTErpupoBaHne MHTErpanoBs, 3aBUCALLNX OT NapaMeTpa. dneposbl UHTerpansl. Pasnen 7,
naparpadosb! 3,4. 3anayn 3784-3880.

Tema 11. [1BOMHbIE U h -- KpaTHble UHTErpanbl.
neKkuunoHHoe 3aHsitne (10 4aca(oB)):

JlBONMHbIE 1 N -- KpaTHble UHTerpanbl. [1BONHON UHTErpan n ero OCHOBHbIE CBOMCTBA. BbluncneHue
IBOVHOro MHTEerpana. 3aMmeHa nepeMeHHblx. FleomeTprnyeckme n nandeckmne npunoXxXeHus.
TpoiiHble 1 N -- KpaTHble MHTerpanbl. Mx cBoincTBa 1 cnocobbl BblYncneHni. MpnbnmxeHHoe
BbIYMCNEHME KPATHbIX MHTErpanos. [NoHATEe HECOBCTBEHHBIX KPaTHbIX MHTErPasos.

npaktnyeckoe 3aHsitne (15 yaca(os)):

IBoiHble nHterpansl. Pasnen 8, naparpad 1. 3apaum 3901-3936. 3ameHa nepeMeHHbIX B ABOMHOM
nHterpane. Pasnen 8, naparpad 1. 3agaumn 3937-3964. TpoliHble nHterpansl. Pazgen 8, naparpad
6. 3anayn 4076-4086. 3ameHa NnepeMeHHbIX B TPONHOM uHTerpane. Pasnen 8, naparpad 6. 3anaum
4087-4092. KoHTponbHas paborTa.

Tema 12. KpuBonuHenHble UHTerpanbl.

JNleKLMoOHHOoe 3aHsiTne (8 4aca(os)):

KprBonuHenHble nHterpansl. KpuBonnHenHble uHTerpansl 1-ro n 2-ro pogos. CeegeHve
KPVBONMHEHBIX MHTErpanoB K 06blkHOBEHHbIM. OCHOBHbIE CBOMCTBA, NPUNoxeHns. dopmyna
[puHa.

npaktnyeckoe 3aHsitne (12 yaca(os)):

KpuBonuHenHble nHTerpansl 1-ro poga. Pasgen 8, naparpac 11. 3agaum 4221-4247.
KpuBonuHenHble nHtTerpansl 2-ro poga. Pasnen 8, naparpad 11. 3agaun 4248-4295. dopmyna
pvHa. Paspen 8, naparpad 12. 3apaun 4296-4325. KoHTponbHas paboTa.

Tema 13. NNoBepXHOCTHbIE UHTErparnbl.

NeKuMoHHoe 3aHsiThe (8 yaca(os)):

HOBerHOCTHbIe nHTEerpanbl. 3anaHve NOBEPXHOCTN C NOMOLUbIO BEKTOPHbIX CpYHKLI,VIVI.
O,D.HOCTOpOHHI/Ie N 0BYCTOPOHHWME NMOBEPXHOCTN. [MoHsaTMe nnowaaun NOBEPXHOCTW. [MoHsATne
NOBEPXHOCTHbLIX NHTErpanos 1-rom 2-ro ponos. Bbluncnexne NMOBEPXHOCTHbIX NHTErpanos, Nx
NPUNoXeHns. CDopMynbl OCTpOFpa,D,CKOFO n Ctokca un ux npuNoXxeHns.

npakTudeckoe 3aHsitne (12 yaca(os)):
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[MoBepxHOCTb B NpocTpaHcTBe. BblunucneHne nnowanen nosepxHocten. Pasnen 8, naparpad 4.
3apnayn 4036-4050. NMoBepxHOCTHbIE MHTErpansl 1-ro pona. Pasnen 8, naparpad 14. 3anayn
4341-4361. [loBepxHOCTHbIE MHTErpansl 2-ro poga. Pasanen 8, naparpad 14. S3anaym 4362-4366.
dopmynbl OcTporpanckoro-laycca n Ctokca. Pasgen 8, naparpadobl 15, 16. 3anayum 4367-4400.
CemuHapckoe 3aHsiTne 79. KoHTponbHas pabora.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNlbHOM paboTbl AUCLMNNNHBI (MOOYNS)

Buabi
- CDOprI KOHTpOnNs
Paspen Henens | camoctositenbHon [TpymoeMKoCTb ;
N AducumnnnnHbl c"."3'\'"3(”'3cemecrpa paboTbl (B yacax) camocg%s:;rfbl:bHou
CTYyOEeHTOB P
Tema 1. OnemMeHThbI NoAroToBka K -
1. TEopuM MHOXECTB. 1 1-2 YCTHOMY Onpocy 4 YCTHBIN OMpoc
Tema 2. Teopus noaroToBka K o
2. npenenos. 1 3-6 YCTHOMy OMPOCY 4 YCTHbIA ONpocC
Tema 3. lNoHaTne
doyHkuuun. MNpepnenbHoe roaroToska K KoHTponbHas
3. 1 7-10 |KOHTpONbHOW 8
3Ha4YeHmne PyHKUUN. a6oTe paboTa
HenpepbIBHOCTb. P
Tema 4. lNpounssogHas u noAroToBka K
4. |ondbdpepeHunan 1 11-13 |KOHTPONbHOM 10 Kglgggganaﬂ
OyHKLMNNA. pabote P
Tema 5. NoAroToBka K
5. [HeonpeneneHHbI 1 14-18 |KOHTPONbHOM 10 Kgg;gganaﬂ
nHTerpan. pabote P
Tema 6. OnpeneneHHbIn NoAroToBKa K
6. [MHTerpan. 2 1-4  |KOHTPONbHOM 4 Kc;ggp;ganaﬂ
pabote P
Tema 7. @yHKUMN
7. |HECKONbKUX 2 5-9 I'Ig.TuHrghT’IOBOKréII Ko c 5 YCTHbI ONpoC
NEepPEMEHHBIX. y y onpocy
i noaroToBka K -
8. [Tema 8. Teopus psanos 2 10-14 YCTHOMY OMPOCY 5 YCTHbIN ONpoC
noAroToBkKa K
9. [Tema 9. Paabl ®dypbe. 2 15-18 [KOHTpONbHON 4 KszEZ”bHag
paboTte P
Tema 10.
HecobcTtBeHHblE NOAroToBKa K
10.|uHTErpansl 3 1-5 |KOHTpONbHOM 10 Kgg;?g”b"'aﬂ
MHTErpanbl, 3aBucsLme pabote P
OT napameTpa.
11 [Tema 11. [lpoiiHbie n n 3 6-10 Egﬂggﬁiﬁ%; 10 KoHTponbHas
-- KpaTHble NHTerparni. paboTe paboTta
Tema 12.
12.|[KpuBonvHenHble 3 11-14 nngFSJOBOKI_? ';C 8 YCTHbIN onpoc
NHTErpanbl. y y onpocy
Tema 13. NoAroToBka K
13.|lToBEPXHOCTHbIE 3 15-18 |KOHTpONbHOM 8 Kgg;ggnbl-laﬂ
NHTErpanbl. pabote P
WNtoro 90

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHblEe hopMbl 06yUYeHUs
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NekumnoHHas chopma nojayun matepvana

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMNNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OnemeHTbl TEOPUM MHOXECTB.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OneMeHTbl Teopun MHoXecTB. Onepauunn Hag MHOXecTBaMn 1 Ux cBoicTea. [oaMHoXecTBa.
OTobpaxeHunst MHOXeCTB. IHbekuus, clopbekuus, brekums. Komnosmumns otobpaxeHuid. Yucnosble
MHOXecTBa. MeTton MatemaTnyeckom nHOykumnn. KomnnekcHole yucna. BepxHme n HUXHue rpaHun
4MCNOBbIX MHOXECTB.

Tema 2. Teopus npenenos.
YCTHbI ONPOC , NPMMEpPHbIE BOMPOCHI:

Teopusa npenenos. Yucnosble nocnenosaTenbHOCTM. Cxoaswmecs nocnenoBaTenbHOCTH.
BeckoHeyHo Manble (bonbwme) nocnepgoarenbHocT. OCHOBHbIE TEOPEMBI O Npeaenax
nocnepgosarenbHocTen. Yucno e. MOHOTOHHbIE nocnenoBaTenbHOCTU. [ognocnenosatenbHOCTU.
[MpepnenbHble To4kK nocneposaTtensHocTU. Kputepuin Koww.

Tewma 3. NoHsaTHe hyHKUMK. lpenenbHoe 3HaYyeHUe pyHKUMU. HenpepbIBHOCTb.
KoHTponbHas paboTa , npumMepHbIe BOMPOCHI:

Cneumndpukaums KoHTponbHoi paboTbl no Teme ?Mpenensi? 1. HaxoxaeHne npeaena
nocnenoBaTenbHOCTU. 2. BblyncneHue npegena paunoHanbHOW PyHKUUN B yKa3aHHOM Touke. 3.
BblumcneHune npenena nppaumoHanbHOM OYHKLUMM B yKa3aHHON Touke. 4. BblyncneHue npegena
nokasarefibHO-CTeNeHHON oyHKUUKN B yKa3aHHOW Todke. 5. BolumcneHune npenena yHKUNN,
cogepxallen TpMroHoMeTpu4eckme, nokasaresbHble, TorapugMnyeckme, CTeneHHbIe BbipaXxeHus. 6.
Vcnonb3oBaHue a3bika ??. 7. Vicnonb3osaHue O-cnMmBonuku. 8. BelumcneHme npenena ¢ NnoOMoLbo
BblOENEHNS SKBUBANEHTHbIX OYHKLWIA.

Tewma 4. NpounssoaHas n audcbdepeHuman PyHKLUMN.
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Cneundomkaumns KoHTponbHow paboTbl no Teme ? AudhdpepeHumpoBanme yHKLUA 04HOMO
nepemMeHHoro? 1. BeluncneHne Nnpon3BOAHON OT SBHO 3a4aHHON dpyHKLMK. 2. BeluncneHune
NPOV3BOAHOI 2-r0 NopsaKa OT NapamMeTpUyYeckn 3aaHHON NN HesBHOWM doyHKUMK. 3. HaxoxaeHve
nndpdoepeHumana 2-ro nopsigka. 4. BeluncneHne nponsBoaHon n-ro nopsiaka. 5. BeldncneHne
npenena c nomoulbio npasuna Jlonutans. 6. BolumcneHve npenena ¢ noMoLbio OCHOBHbIX
pasnoxeHuin no coopmyne MaknopeHa. 7. iccnefoBaHune Ha aKCTPEMYM MW HAX0XAEHME
HanboNbLero NN HAUMEHbLEro 3HAYEHUIA COYHKLMMW, 3a0aHHON Ha OTPe3Ke.

Tema 5. HeonpeneneHHbIX UHTErpan.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Cneundprkaums KOHTPOnbHoW paboTbl Mo HeonpeaenéHHbIM nHTerpanam 3anaHus 1?10:
MCMNoNb30BaHne TabnnyHbIX UHTErPaNoB; NCMOb30BaHNE METOAA PA3/IOXEHNS, METOAa 3aMEHb
NnepeMeHHon (BBeOeHe HOBOro aprymMeHTa, noactaHoBka), Metoaa MHTErpupoBaHns Mo 4acTsM;
YMEHWe BblAensTb MONHbIA KBaApaT M CBOOUTb MHTErpan K TabnnyHbIM; UHTErPUpPOoBaHue
paLunoHanbHbIX QPYHKLUWA.

Tema 6. OnpeneneHHbI UHTErpan.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KP no teme ?0OnpenenéHHble MHTErpansl u nx npunoxennsa?: 1. Hanante nnowanb KPUBONNHENHON
Tpaneuwu 2. Hangnte nnowanb ourypbl, OrpaHUYeHHON KPUBLIMU , 3a4aHHbIMU B MONSPHbIX
KoopauHatax 3. Hangurte onvHy oyru KpuBow, 3a0aHHOM SBHOW pyHKUMeEN. 4. Hangute onuny
KpWBOW, 3aaHHOW napameTpudeckn. 5. Hangute onnHy KpusBon, 3agaHHOM SBHO. 6. Hangute onvHy
KPVBOW, 3aaHHOI B NONSPHbIX KoopanHatax. 7. Hantn o6bem courypbl BpaweHms. 8. Hatn obbem
dourypbl C U3BECTHbIM NoMepeYHbIM cevyeHneM. 9. 3agada Ha BblYMCNeHNe KOOpAMHAT LueHTpa
Taxectn 10. 3agada Ha HaxoXaeHNe MOMEeHTa UHepLun.

Tema 7. CDyHKLI,VII/I HeCKOJ/IbKUX NnepeMeHHbIX.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

Cneumndovkaumsa KP no ?dudbdepeHumanbHOMy NCHACAEHNIO AOYHKLNIA HECKONbKUX NEePEMEHHbIX? 1.
BblyncneHune yacTHOM NPon3BOAHOM 1-ro nopsaaka SBHO 3afaHHOM PyHKUMW. 2. BbluncneHue
andbdpepeHumana 2-ro nopsaka SBHo 3agaHHoOM yHKUMK. 3. BblyncneHne YacTHOM Npon3BOgHOM
2-ro nopsaka CnoxHom yHKUMK. 4. BblyncneHne YacTHOM nNpon3BogHon (unv audpdpepeHumana)
1-ro nopsaka HesiBHO 3a4aHHOM OYHKUMK. 5. 3aMeHa NepeMeHHbIX 1 OYHKLMK B
andbpepeHLmanbHbIX BbIpaXeHusax 2-ro nopsaka. 6. ViccnenosaHme Ha noKanbHbIA 9KCTPEMYM. 7.
NccnepoBaHme Ha yCNOBHbIA 9KCTPEMYM (MW HAXOXAEHNE HanbOoNbLLEro N HAMMEHbLIErO 3HAYEHWIA
HernpepbIBHOM (YHKLUMM HA KOMMAaKTHOM MHOXECTBE).

Tema 8. Teopus psoos
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Teopwus psgos Yucnosble psagbl. Kputepuii Kowwn cxoamMmoctu. Psabl ¢ HeoTpuuaTtenbHbIMU YeHaMU.
Mpu3aHaku cxoammocT. AGCONOTHO U YCNOBHO cxoaawmecs psgbl. PyHKUMOHANbHbIE
nocnenoBaTeNnibHOCTM 1 psadbl. PaBHOMepHas cxoanMocTb. Kputepuin paBHOMEPHOR CXOOUMOCTH.
TeopeMbl 0 paBHOMeEPHO cxoaswmxcsa psaax. CteneHHble psabl. Teopema Abens. PasnoxeHne
OYHKLMIA B CTENEHHbIE pALbI.

Tema 9. Paabl ®dypbe.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

HemoHcTpaunoHHbii BapnaHT KP Ha TeMy ?Paabi? 1. [locTponTe nocnenosBarenbHOCTb YaCTUYHbIX
CyMM psifa . 2. Hangnte cymmy psaga , Ucrnonb3dys HaAeHHylo B 3agaHum 1 nocnenosartenbHOCTb €ro
YyacTu4HbIX cyMM. 3. Viccnenyite psig Ha cXxoauMocCTb: . 4. ViccnenyinTe psg Ha CXoAUMOCTb: . 5.
Wccnepyiite psn Ha abCONOTHYIO U YCNOBHYIO CXOAMMOCTL: . 6. MNonb3yscb Npu3Hakom
Benepuwrpacca, LoKaxXunte paBHOMEPHYK CXOAMMOCTb psfa Ha BCel YACNoBon ocu: . 7. Hangute
paguyc 1 MHTepBan CXOAMMOCTU CTEMNEHHOro psaga: . 8. Pasnoxure B pag no CTEMEHAM , yKaxXute
WNHTepBan CX0AUMOCTHK NnonydYeHHoro paga: . 9. [Nonb3ysCb OCHOBHbLIMU PA3NI0XEHUAMM B PS4
MaknopeHa, HaamMTe CymMMy psaa, ykaxute ero obnactbe cxogumoctu: . 10. Pasnoxure B
TPUroHOMeTprnyecknin pag dypbe PYHKUMIO HA UHTEpBane .

Tema 10. Heco6cTBeHHbIe MHTErpasbl U MHTerparbl, 3aBUCSLLME OT NapaMeTpa.
KoHTponbHas paboTa , nprMepHble BONpPOCH!:

Cneundmkaumsa KoHTponbHOM paboTbl no Teme ?HecobCTBEHHbIE MHTErPanbl U MHTErpansbl,
3asucswme ot napameTtpa? 1. BoiuncneHne HecobcTBeHHOro nHTerpana. 2. MiccneposaHme
HecobCTBEHHOro MHTErpana Ha cxogumocTb. 3. iccnepnoBaHe HECOBCTBEHHOMO MHTErpana Ha
abCoNIOTHYIO 1 YCNOBHYKO CXOAMMOCTb. 4. [loka3aTtenbCTBO PaBHOMEPHOM CXOAMMOCTM
HecobCTBEHHOro MHTErpana Ha yka3saHHOM MHOXecTBe. 5. BbluncneHne HecobCTBEHHOro UHTerpana
C nomowbio andodbepeHUMpoBaHnNs No napameTpy. 6. BolumcneHne HeCOBCTBEHHOIO MHTErpana,
3aBucswero ot napameTpa. 7. CeefeHune K nHterpanam dinepa. 8. BoluncneHne ¢ noMoLbio
WHTerpanos dnnepa.

Tema 11. [1BOMHBbIE U N -- KpaTHbIE€ UHTErpasnbl.
KoHTponbHas paboTa , npumMepHbIe BOMPOCHI:

Cneumndgpukaums KoHTponbHoi paboTbl no Teme ?KpaTtHble nHterpansl? 1. CBeaeHne ABONHOIO
WHTerpana K NnoBTOPHOMY WX NoslyYeHne HOBOro BapmaHTa NoBTOPHOIO UHTErpana (C paccTtaHOBKOWA
npenenoB UHTErPUPOBaHKS) B yKa3aHHbIX KOOpAUHATAX (4eKapTOBbIX MW MNONSPHbIX). 2.
BbluncneHne OBOMHOro nHTErpana no ykasaHHow obnactu ¢ NCnob30BaHNEM LEKAPTOBbIX
KoopauHart. 3. BolumcneHne oBONHOro nHTerpana ¢ NCNonb3oBaHNEM NONSPHbIX KOOPAUHAT. 4.
CBegeHve TPONHOro nHTerpana K NoOBTOPHOMY UK NONy4eHne HOBOrO BapuaHTa NoOBTOPHOro
WHTerpana (C paccTaHOBKOW NpeaenoB NMHTErpMpoBaHus) B ekapToBbix KoopanHatax. 5. CeeneHune
TPOWHOro MHTEerpana Kk NoBTOPHOMY UK NONy4eHNe HOBOrO BapuaHTa NOBTOPHOro nHrerpana (c
paccTaHOBKOW NpeaenoB MHTErpupoBaHns) B chepryeckux unm LMnnHapu4eckmnx koopamHarax. 6.
BbluncneHune TpoONHOro nHTerpana.

Tema 12. KpuBonmHenHble MHTErpanbl.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
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Teopus psgos Hucnosble psagbl. Kputepuii Kowwn cxoamMmoctu. Psabl ¢ HeoTpuuaTtenbHbIMU YeHaMMU.
Mpu3aHaku cxoammocT. AGCONOTHO U YCNOBHO cxoaswmecs psabl. PyHKUMOHANbHbIE
nocnenoBaTeNibHOCTM 1 psaabl. PaBHOMepHas cxoanMocTb. Kputepuin paBHOMEPHON CXOOUMOCTH.
TeopeMbl 0 paBHOMEPHO cxoasawmxcs psnax. CteneHHble psaabl. Teopema Abensi. PasnoxeHue
dOYHKUNIA B CTEMNEHHbIE PSAbI.

Tema 13. [loBepXHOCTHbIE UHTErparsnbl.
KoHTponbHas paboTa , npvMepHbie BOMPOCHI:

Cneumncukaums KOHTPONbHOM paboTbl No Teme ?KprnBONMHEHbIE, MOBEPXHOCTHBLIE MHTErpasnbl 1
OCHOBHbIe DOPMYNbl MHTErpanbHOro ncuncnerna? 1. BolumcneHne KpMBONMHENHOro nHTerpana 1
poga. 2. BbluncneHve nosepxHOCTHOro nHTerpana 1 poga. 3. BoldncneHme KpuBONMHENHOTO
nHTerpana 2 poga. 4. BelumcneHne noBepxHOCTHOro nHTerpana 2 poga. 5. icnonb3osaHue goopmysbl
OcTtporpagnckoro ? Naycca. 6. Vicnonb3oBaHne chopmynbl CTokca.

Utorosasi chopma KoHTpons
9K3aMeH (B 2 cemecTpe)
Utorosasi chopma KoHTpons
9K3aMeH (B 3 cemecTpe)
Utorosasi chopma KoHTpons
9K3aMeH (B 1 cemecTpe)

MpuMepHbIE BONPOCHI K 9K3aMEHY:
BUNETHI K 9KBAMEHAM

A) MNepsbii Kypc, NepBbIA CEMECTP.

Buner 1

1. OTobpaxeHne MHOXeCTB. KoMnoauums oTobpaxkeHuii.

Mpon3BoaHble BbICIMX NOPSALKOB CNOXHOW, 00paTHOM QOYHKLUNIA 1 OYHKLWIA, 3a0aHHOM
napameTpuyecku.

Buner 2

1. CBoWicTBa HENpPepPbIBHbIX (OYHKLMIA HA CerMeHTe (TeopeMa 0 CoxpaHeHun 3Haka, 06 obpalleHun B
HYnb).

NHTerpuposaHune kBagpaTuyHbIX MppaunoHanbHOCTENR.

Bunet 3

1. AcumnToThl rpadouka oyHKUUN.

NHTerpuposaHne npocTtenwmnx opobei.

bunert 4

1. [locTaTo4HbIe YCNOBUS NOKANbHOro 3KCTpeMyma.

Yucno e.

Bunet 5

1. MpenenbHoe 3Ha4veHne oyHkumm (onpeneneHns). CBOMCTBA NPeaenoB PYHKLUNIA.
MepBoobpasHas ons HenpepbiBHOM doyHKUMK. dopmyna HbtoToHa - JleibHuua.
Bunet 6

1. CBOICTBaA CXOOSWMXCSA NOCNenoBaTeNbHOCTEN, CBA3AHHbIX HEPAaBEHCTBAMM.
Bbiclume npon3BoaHble HEKOTOPbLIX 3NEMEHTaPHbIX OYHKLMMA ().

Bunet 7

1. BeckoHe4yHO Manble nocnenoBaTenbHOCTU U UX CBOMCTBA.

OCHOBHble CBEEHMNS O MONMHOMAX U UX Pa3noXeHUe Ha MHOXUTENN.

Bunet 8
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1. OrpaHI/I‘-IeHHbIe N HeorpaHn4yeHHble nocnenoBaTte/ibHOCTWN. MOHOTOHHbIE NOCNenoBaTENBHOCTA U
nx npenenbl.

PasnoxeHune ﬂpaBI/IﬂbHOI7I paLlVIOHaﬂbHOVI ,D,p06l/l Ha I'IpOCTGI?ILIJMG.

Bunet 9
1. YscnoBas nocnenoBaTtenbHOCTb U €e npenen.
NHTerpupoBaHme NpocTenwmnx n paumoHanbHbix Apoben.

Bunet 10

1. loHATME MHOXECTB, ornepaunn Hag HUMKN. BepxHue n HUXHUe rpaHn YNCNOBbIX MHOXECTB.
dopmyna JleiibHnua ans n-oil NPOM3BOAHOIA.

Bunet 11

1. Toykn paspbiBa 1 nx Knaccugukaums.

NHTerpupoBaHmne nUHenHbIX U APOOHO- NMHERHBIX NPPALMOHANbHOCTEN.

Bunet 12
1. dugpodbepeHumansl BbICWMX MOPSAKOB.
Heobxoaoumoe 1 0OCTaTOYHOE YCNOBUE UHTErPUPYEMOCTU GOYHKLUWN HA CErMEHTE.

Bunet 13
1. HanpaeneHwne BbinyknocTu rpadomka doyHKumMn. Toukn nepermba rpadgmka.
OnpepneneHne onpeaeneHHoro nHTerpana. Heobxoavnmoe ycnosme MHTErPUPYEMOCTHN.

Bunet 14

1. KomnnekcHble yncna. Anrebpanyeckas, TpUroHoMeTpuieckas, nokasatenbHasi goopma
KOMM/IEKCHOro Yymcna.

OnpefeneHHblii UHTEerpasn ¢ BePXHUM NepeMeHHbIM NPeaesoM 1 ero CBOMCTBa.

Bunet 15

1. CBoWiCcTBa HENPEPDLIBHBIX (OYHKLMIA HA CErMEHTE (TEOPEMbI O MPOMEXYTOYHbIX 3HAYEHUSIX, 00
OrpPaHU4eHHOCTN).

3ameHa nepeMeHHon Noa 3HaKOM OrnpeneneHHoro nHTerpana.

Bunet 16

1. BeckoHe4yHO Manble 1 6ecKkoHeYHO Bonblue NOCNenoBaTENBHOCTM U NX CBA3b.
OnpepneneHHbln UHTerpan, ero OCHOBHblE CBOWCTBA.

Bunet 17

1. KomnnekcHble yncna. Bo3geneHve B CTENEHb U U3BNEYEHNE KOPHS.

dopmyna Ternopa. OCTaTOYHbIA YNEeH.

Bunet 18

1. NpounssogHasa dyHkunn. dudpdepeHumpyemocTsb. Npasuna ondpgoepeHuUmnpoBaHuns.
WNHTerpuposaHue no vyactam. NHTerpan .

Bunet 19

1. [epBblii 3amMevaTenbHbIN Npenen n ero CneacTeums.

Cymmbl apby n nx cnencreums.

Bunert 20

1. BTopon 3ameyartenbHbI Npeden u ero cneactauns.

MOHOTOHHOCTb oyHKLMW. JToKanbHbIA 9KCTpeMyM. Heobxoammoe ycnosue.
Bunert 21

1. HenpepbiBHOCTb QoyHKUUW. [1eNCTBUS HAL HENPEePbIBHbIMA PYHKLNSMU.
NHTerpupoBaHne andgepeHumnanbHoro buHoma.

Bunet 22

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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1. OCHOBHblE CBOWCTBA CXOAAWMNXCS NOCNenoBaTenbHOCTEN, CBA3AHHbBIX PABEHCTBAMU.
OdudgpdoepeHunan, ero reoMeTpnyecknin cmoicn. IHBapnaHTHOCTb OOPMbI NEPBOro
andogoepeHumnana.

Bunet 23

1. MNepBoe npasuno Jlonutans.

3ameHa nepeMeHHon Nog 3HakOM HeonpeaeneHHoro nHrerpana.

Bunert 24
1. BTopon 3ameyaTenbHbl Npenen u ero cneacTsus.
Teopembl Ponng, Kowwn ana gugpgoepeHumnpyemMbix qOyHKLMIA HA CErMeHTe.

Bunet 25
1. CpaBHeHne 6eckOHEYHO Manbix PyHKUMIA. BblaeneHune rnaBHom YacTw.
NHTerpuposaHue kBagpaTuyHbIX MppaunoHanbHOCTENR.

Bunert 26
1. Heobxoaoumoe 1 noctaToyHOe YCnoBue Todek nepernba.
NHTerpuposaHne andgepeHumanbHoro buHoma.

B) MNepBbI Kypc, BTOPON CEMECTP

Buner 1

1. dndpdpepeHumpyemMocTb PyHKUUIA N MepeMeHHbIX. VIHBapnaHTHOCTb oopMbl 1-ro
andocoepeHumnana.

[Mo4yneHHOE MHTErpMpoBaHne 1 gugpdoepeHunpoBaHne PpaBHOMEPHO CXOOSWMNXCA PSOOB.
Bunert 2

1. Ornbarowas n OMCKPMMMHAHTHAs KpuBas 0QHONapaMeTpPUYeCcKoro CEMeNCTBa KPMBbIX.
KoagpgpmumeHTbl Pypbe 1 psag Pypbe no TPUroHOMETPUYECKON CUCTEME (PYHKLMIA.

Bunet 3
1. ConpukocHoBeHMe KpmBbIx. Conpukacawwascs OKPyXHOCTb.
PasnoxeHve coyHkuunm B psg dypbe no CMHycam 1 KOCHHyCaM.

bunert 4
1. CnoxHas qoyHKUMA 1 ee andepeHLmpoBaHme.
O nepecTtaHOBKe YIEHOB YCMOBHO CXOAsWerocs paaa.

Bunet 5
1. 3aBMCMMOCTb 1 HE3aBMCUMOCTb (PYHKLNI (Teopema).
lMpusHak BerepwTpacca paBHOMEPHON CXOANMOCTU OYHKLIMOHANBbHOIO psaaa.

BuneT 6

1. MoHaTne yactHom npounssoaHon. duddepeHumpyemoctb pyHKunn. CeA3b Mexay
AndppepeHLNpPyEMOCTbIO N HEMPEPbIBHOCTbIO.

NHTerpanbHblii NprM3Hak cXo4MMOCTM YACNOBOMO psiaa.

bunet 7

1. ®opmyna Tennopa ons OYHKUMNA N NEPEMEHHbIX.

ABCONOTHO 1 YCNOBHO CXOAAWMECS PSAIbI.

Bunet 8

1. HenpepbIBHOCTb yHKLUUKN N NEepEMEHHbIX. TeopemMa 0 COXpaHeHUM 3Haka HenpepbiBHO

PyHKLNN.
MpusHak Janambepa CXx0AUMOCTM YMCNOBOrO psaa.

Bunet 9
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1. HesiBHas pyHkumsi. Teopema o CyweCTBOBaHUM U € AMHCTBEHHOCTU HESIBHOW (OYHKLIMN.
Mpu3Haku cpaBHEHMS CXOAMMOCTI YACNOBOMO psaa.

Bunet 10
1. HacTHble npon3BoaHbIE BbICIINX MOPSOKOB. Teopema O CMelaHHbIX MPON3BOAHbIX.
HekoTopble NpUNoOXeHNs CTENEHHbIX PALOB.

Bunet 11
1. JlokanbHbin akcTpeMym (HeobxoomMmoe 1 0oCTaTO4YHOE YCNOBUE).
DyHKUNOHanNbHbIM psaa. CxogumocTb. PaBHOMepHas cxoanMOCTb.

Bunet 12

1. OnpeneneHne pyHKumm n nepemeHHbIX. MNMpenen yHKUuMM, NOBTOPHbLIE NpeaensbI.
OpTtoroHanbHble cucteMbl yHKUMIA. KoadodomumeHTbl n psg dypbe No OPTOroHanbHOM CUCTEME
PYHKLUWNA.

Bunet 13

1. dungodpepeHumnpoBaHne yHKLNA, HESBHO OornpenensemMblX NoCpencTBOM CUCTEMDI
PYHKLIMOHASIbHbIX YPaBHEHWUA.

MHTepBaﬂ n paanyc cxogmnMmoCTn HCnoBoro psaa.

Bunet 14
1. NponssogHasa no HanpasneHuio. [ paaneHrT.
3apada o0 HaMMeHbLleM KBaapaTUYHOM YKIIOHEHWUN.

Bunet 15

1. lNoAMHOXeCcTBa €BKINA0Ba NPOCTPAHCTBA N U3MEPEHWIA.

CBowicTBa paBHOMEPHO CXOOAWMXCH PALOB (HEMPEPLIBHOCTb CYMMbI, MOYNEHHbIA NpefenbHbIv
nepexon).

Bunet 16

1. CnoxHas oyHKUMUSA N NEPEMEHHbIX, €€ HENPEPLIBHOCTL (TEeopemMa).

PaBHOMepHas cx0OMMOCTb CTEMEHHbIX PAO0B (Teopema).

Bunet 17

1. lNocnepnoBartenbHOCTb TOYEK B N-MEPHOM MPOCTPAHCTBE U ee npenen.

PasnoxeHne qoyHkLMI B cTeNneHHble psabl. OCHOBHas TeopemMa 0 pasnoXeHUsx.

bunet 18

1. YCnoBHbIN 3KCTPEMYM QOYHKLIMN N NEPEMEHHbIX.

Mpu3Hak Oupurxne cxoanMMOCTM YUCNOBOro psaa.

Bunet 19

1. 3amMeHa nepeMeHHbIX B audpdpepeHumnanbHbIX BblpaXeHusax ans yHKUUM OOHOro aprymeHTa.
Mpu3aHak JlenbHmua cXoamMMocTy YMCNOBOro psaa.

Bunet 20

1. EBKNINA0BO NPOCTPAHCTBO N N3MEPEHUIA.

Psag ®ypbe B KOMNIEKCHOM oopMe.

Bunert 21

1. 3ameHa nepeMeHHbIX B audpdrepeHLmnanbHbIX BbipaXeHUsaX ¢ YaCTHbIMU NPOU3BOLAHbLIMU.
[MonHOTa 1 3aMKHYTOCTb OPTOrOHaNIbHOM CUCTEMBI.

B) BTropoi kypc, TpeTuin cemectp
Buner 1

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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1. HecobcTBEHHbI UHTErpan, 3aBucsaWmMin ot napameTpa 1-ro poga. PaBHoMepHas cxoAnMMOCTb.
lMpusHak BerepuwTpacca.

BblumcneHne nnowann rnaakom NOBEPXHOCTHN.

Buner 2
1. "-¢pyHKUMSA 1 ee cBOWCTBA.
KprBonuHenHble nHterpansl 2-ro poga. Ceasb ¢ MHTerpanamm 1-ro poga. BelumcneHue.

Bunet 3
1. I-cpyHkums, B - pyHKUmns. CBA3b MEXAY HUMMN.
®dopmyna CTokca.

bunert 4
1. 3aMeHa nepeMeHHbIX B TPOWMHbIX MHTErpanax.
CBegeHve NoBepXHOCTHOro MHTerpana 1-ro poga Kk ABOMHOMY.

Bunetr 5

1. CBoWcTBa paBHOMEPHO CXOAAWMXCS MHTErpanos, 3aBUCALWMX OT nNapameTpa.
®dopmyna ['puHa.

Bunet 6

1. BblyncneHne TpoOMHOro nHTerpana.

[MprnoXxeHnsa NOBEPXHOCTHbIX MHTErPasnos.

bunet 7
1. TpoinHOW nHTErpan, ero CBOMCTBA.
[-doyHKUMS 1 ee cBOWCTBA.

bunet 8
1. CobcTBEHHDBIE MHTErpanbl, 3aBMcswWwme oT napamMeTpa. HenpepbiBHOCTb.
dopmyna CTokca.

Bunet 9
1. BblumcrneHve OBONHOro nHTerpana.
[MprnoxeHns NOBEPXHOCTHbIX MHTErPasos.

Bunet 10
1. Cymmbl ap6by. Knaccbl nHTerpupyembix qoyHKUMIA MO NAOCKoi obnacTtu.
Yron mexay AByMSl IMHUSIMU Ha NOBEPXHOCTW.

Bunet 11
1. [lBorHoi nHTerpan. CeBoicTea.
KpuBonuHeiiHble uHterpansl 1-ro poaa. CeeaeHne K 06blIkHOBEHHOMY UHTErpany.

Bunet 12

1. AbcontoTHas cxoauMMoCcTb HecoBCTBEHHOro MHTerpana 1-ro poaa. lNMpunaHakm abCcontoTHOM
CXOONMOCTW.

dopmyna ["puHa.

Bunet 13

1. MNoHATMe n-MepHoro uHTerpana. 3agadya B3auMHOro NpuUTSXXeHUs OByX Ten.
HekoTopble NpUNOXeHNs KPUBONMHENHbIX MHTErpanos.

Bunet 14

1. O6beM B KPMBONMHEHbBIX KOOpAMHATAX.

PaBHOMepHas cxooMMOCTb MHTErpasnos, 3aBmcsawWwmx ot napametpa. Kpurepui Koww.

Bunet 15

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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1. OTobpaxeHne TpexMepHbix obnacTei. KpnBonmHeliHble koopanHathl (cdepuyeckue,
UUNNHOpUYeckme).

KpI/IBbIe Ha NOBEPXHOCTW. Onunna ayru. Yron mMexay oBymsa IMHNAMU Ha NOBEPXHOCTW.

Bunet 16
1. HecobcTBeHHble MHTErpansl 1-ro poga. Cxoanmocts. Kputepuii Koww.
Ycnosus He3aBMCUMOCTU KPUBONIMHENHOrO MHTEerpana ot nyTu.

Bunet 17
1. OT0bpaxeHune OBymepHbix obnacteit. KpnBonnHeiHble koopanHaThl 1 Mowanb Nnockon dourypoi.

KpuBonuHeiiHble nHTerpansl 2-ro poaa v Ux Bbl4UCNEHME.

bunet 18
1. Winterpan MNyaccoHa - Snnepa.
®dopmyna OcTtporpanckoro.

Bunet 19
1. OndpcdpepeHumpoBaHme N MHTerpnpoBaHne CoObCTBEHHOMo MHTErpana, 3aB1CSLLEero oT napameTpa.

MpunoxeHns OBOWHbBIX MHTErpanos.

Bunert 20
1. ViHTerpan Oupuxne.
lMoHsTne nosepxHocTu. NapameTpunsaums.

Bunet 21

1. OndpbcbepeHumpoBaHme n MHTErpupoBaHne HeCOOCTBEHHOrO MHTerpana, 3aBncsLero ot
napametpa.

KpusonuHeiiHble nHterpansl 1-ro pona. CeeneHne Kk 06blIkHOBEHHOMY MHTErparny.

Bunet 22
1. 3ameHa nepeMeHHbIX B ABONHOM MHTErpane.
MpunaHak dupuxne yCnoBHOA CXOAMMOCTN HECOBCTBEHHOIO MHTErpana.

7.1. OcHOBHas nuTteparypa:

®duxrteHronbl, [.M. Kypc andpdepeHumanbHoOro n nHterpanbHoro ncyncnenns. B 3-x 11. Tom 3
[OnekTpoHHbIN pecypc] : yuebHuk / .M. duxteHronbu. ? OnekTpoH. gaH. ? CaHkT-Metepbypr : JlaHb,
2019. 7 656 c. ? Pexxum pgoctyna: https://e.lanbook.com/book/113950. ? 3arn. ¢ akpaHa.

®duxrteHronbl, [.M. Kypc andpdepeHumanbHoOro n HTerpanbHoro ncyncnerns. B 3-x 11. Tom 2
[OnekTpoHHbIN pecypc] : yuebHuk / .M. duxteHronbu. ? OnekTpoH. gaH. ? CaHkT-Metepbypr : JlaHb,
2018. ? 800 c. ? Pexwum pgoctyna: https://e.lanbook.com/book/104963. ? 3arn. ¢ akpaHa.

®duxrteHronbl, .M. Kypc andpdepeHumanbHOro n nHTerpanbHoro ncyncnenuns. B 3-x 11. Tom 1
[OnekTpoHHbIN pecypc] : yuebHuk / .M. duxteHronbu. ? OnekTpoH. gaH. ? CaHkT-Metepbypr : JlaHb,
2019. ? 608 c. ? Pexum goctyna: https://e.lanbook.com/book/113948. ? 3arn. ¢ akpaHa.

Oemnposny, B.IM. C60pHUK 3a8a4 1 ynpaxkHEHUA N0 MateMaTnyeckomy aHanunay [OneKTpOHHbIA
pecypc] : yuebHoe nocobue / B.IM. emnooBny. ? OnekTpoH. faH. ? CaHkT-lNeTtepbypr : NlaHb, 2019.
? 624 c. ? Pexum poctyna: https://e.lanbook.com/book/113942. ? 3arn. c akpaHa.

3anopoxeu, .M. PykoBoACTBO K peweHnto 3agady no MaTeMaTnieckomy aHanmay [OnekTpoHHbI
pecypc] : yuebHoe nocobue / .. 3anopoxeu. ? AnekTpoH. naH. ? CaHkT-MeTtepbypr : JlaHb, 2014.
? 464 c. ? Pexum pgoctyna: https://e.lanbook.com/book/149. ? 3arn. ¢ akpaHa.

7.2. JlononHuTenbHasa nuteparypa:
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Kyopssues, J1.4. Kpatkuin kypc matemaTtudeckoro aHanmsa. T. 1. dudodpepeHunanbHoe n
WHTErpanbHOe UCYNCNEHNS PYHKLMNIA OQHO NepeMeHHoN. Psaabl [OnekTpoHHbIn pecypc] : y4ebHuK /
N.4O. Kyopssues. ? 9nekTpoH. aaH. ? Mocksa : duamatnut, 2008. ? 400 c. ? Pexum goctyna:
https://e.lanbook.com/book/2224. ? 3arn. ¢ akpaHa.

Kyopssues, J1.[l. Kpatkuin kypc matematuyeckoro aHanmsa. T. 2. dudgodbepeHunansHoe n
NHTErpanbHOe NCHUCNEHNS GOYHKLMIA MHOTUX NEPEeMEHHbIX. [[apMOHUYEeCKNA aHanu3 [ONeKTPOHHbI
pecypc] : y4ebHuk / J1.[. Kyapssues. ? 9nekTpoH. gaH. ? Mocksa : ®uamatnut, 2003. ? 424 c. ?
Pexum goctyna: https://e.lanbook.com/book/2225. ? 3arn. ¢ akpaHa.

C60pHUK 3a8a4 No MaTemMaTMyeckomy aHanmnay. Tom 3. DyHKLMN HECKONbKMNX MEPEMEHHbIX
[OnekTpoHHbI pecypc] : yuebHoe nocobue / J1. 4. Kynpssues [1 ap.]. ? SnekTpoH. gaH. ? Mocksa :
duamarnut, 2003. ? 472 c. ? Pexxum goctyna: https://e.lanbook.com/book/2220. ? 3arn. ¢ akpaHa.

C6opHUK 3a1a4 No matemMaTnyeckomy aHannay. Tom 2. ViHTerpanel. Psiabl [OnekTpoHHbI pecypc] :
ydyebHoe nocobwue / J1.[0. Kyopsasues [u gp.]. ? OnekTpoH. aaH. ? Mocksa : ®@uamartnut, 2009. ? 504
c. ? Pexum poctyna: https://e.lanbook.com/book/2227. ? 3arn. ¢ akpaHa.

WnbuH, B.A. OcHoBbl MaTeMaTtmyeckoro aHanmaa: Hactb |l [OnekTpoHHbIN pecypc] : y4ebHuk / B.A.
Unbuh, 3.T. Mo3HsK. ? OnekTpoH. gaH. ? Mocksa : duamatnut, 2009. ? 464 c. ? Pexum goctyna:
https://e.lanbook.com/book/2736. ? 3arn. ¢ akpaHa.

Bepman, I".H. C6opHMK 3amay No Kypcy MaTeMaTn4ecKkoro aHanmnaa [OnekTpoHHbIi pecypc] :
yuyebHoe nocobue / I.H. bepmaH. ? OnekTpoH. faH. ? CaHkT-lNeTtepbypr : NlaHb, 2019. ? 492 c. ?
Pexwum goctyna: https://e.lanbook.com/book/111199. ? 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:
A. B. AMnHOBa 9nemMeHTbl TEOpUM MHOXECTB -
http://old.kpfu.ru/f6/k6/bin_files/teoriya_mnoghestv9%214.pdf

A. B. AMnHOBa DneMeHTbl TeOprUM MHOXECTB -
http://www.ksu.ru/f6/k6/bin_files/teoriya_mnoghestv!4.pdf

A. M. Anuukos, P. J1. BanuynnuH, P. A. Javwes BeeneHvne B matematnyeckmnini aHanna B BONpocax u
3apavax - http://toig-kazan.narod.ru/education/l/Matan.pdf

A. M. Anuukos, P. J1. BanuynnuH, P. A. Janwes BeeneHve B MaTeMatnyeckumim aHann3 B BONpocax u
3apavax - http://toig-kazan.narod.ru/education/l/Matan.pdf

A. 0. JaHbwmH KpaTHble, KPUBONUHENHbIE Y MOBEPXHOCTHbIE MHTErpanbl -
http://old.kpfu.ru/f6/bin_files/krint2010%2140.pdf

A. 10. aHbwunH KpaTtHble, KpUBONUHENHbIE Y MOBEPXHOCTHbIE MHTErpanbl -
http://www.ksu.ru/f6/bin_files/krint2010!40.pdf

PacyeTtHble 3agaHusa no Mmatematumke. BekTopHbin 1 TeH30pHbIn aHann3 (Il cemecTp) -
http://kpfu.ru/portal/docs/F576890790/Raschetnye.zadaniya_ViTan.pdf

PacueTHble 3apaHus no matematuke. VIHTerpuposaHue oyHKLUA OOHOrO NEPEMEHHOrO -
http://kpfu.ru/portal/docs/F1796305809/RAschetnye.zadaniya_ Integraly.pdf

PacyetHble 3agaHua no matematuke. Paabi (Il cemecTp) -
http://kpfu.ru/portal/docs/F2008464113/RAschetnye.zadaniya.po.matematike_ryady.pdf

Cant kapenpbl TEOPUM OTHOCUTENBHOCTU U rpasutaumnm KoY -
http://toig-kazan.narod.ru/education.htm

Cant katpenpbl TEOPUN OTHOCUTENBHOCTY U rpasuTaumm KOy -
http://old.kpfu.ru/f6/k6/index.php?id=1

T. B. Kponotosa, B. I'. NMoponbckuin IHTerpuposaHne yHKLNA OOHOro NepeMeHHoro: npumMepsbl 1
3apa4yn. Yacrb | - http://old.kpfu.ru/f6/k6/bin_files/integr_m%2123.pdf

T. B. Kponotoea, B. I'. lNogonbcknin IHTerpnposaHne oyHKUUIA OLHOr0 NEPEMEHHOro: NpuMepbl 1
3agauun. Yacrtb | - http://www.ksu.ru/f6/k6/bin_files/integr_m!23.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

PernctpaunoHHbIn HoMep < 3;;1;'%??(&1:{1;%2
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OcBoeHune ancumnnuHbl "MaTtematumyeckmin aHanna" npeanonaraet NCNONb30BaHNE CRenyoLWero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx pPOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 61bnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEeann, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCynapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N30atenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3NeKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "[laHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCrManbHOMY KONMMYECTBY NPOCOUbHbBIX HanpasneHun ¢
cobnogeHneM BCeX aBTOPCKUX N CMEXHbIX NPas.

y4yebHble ayautopun NHcTutyTa omsmkm

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnsamm ®IOC BINO n yyebHbiM NnaHom no
HanpasneHuo 03.03.02 "®un3sunka" n npounio NOAroTOBKU He NPeayCMOTPEHO .
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