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1. IIEPEYEHD INIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMSI 110 JUCIUILIAHE,
COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIBbTATAMHA OCBOEHUSA
OBPA30OBATEJBHOM ITPOT'PAMMBI

B PE3YIbTAaTC OCBOCHUA IIPOTIPAMMEBI 06yt1a}01111/11710;1 JOJIDKCH OBJIAACTDH CIICAYIOIIU-

MU PE3yJIbTaTaMH 06y‘ICHI/IH 10 JUCUHUILIINHE.

Koowvl komne- PesyabTarsl ocBoenus OIIOII Ilepeyens NJaHUpPYeMBbIX pe3yJbTaTOB 00Y-
menyuu Cooepircanue KomnemeHyuil YeHUsl N0 JUCUHUNJIHHE
3HaTh: TPUHIIUIIBI OPraHU3aAIUH Ca-
MOOOpPa30BaHHUIO.
YMeTh: BBICTPAUBATh U PEAIN30BbI-
BaTb TPACKTOPHUU MHTCIICKTYAJIbHOTO,
OK-7 — CIIOCOOHOCTBIO K CAMOOPIaHU- KYJbTYPHOI'O, HDaBCTBEHHOI'O CAMO-
3allnn CaMOO6paSOBaHI/IIO O6p330BaHI/I${.
Bnagets: criocoOHOCTBIO K camoopra-
HHU3alun CaMOO6paSOBaHI/IIO H 1Ipo-
(hecCHOHATBFHOTO CaMOPAa3BUTHS H Ca-
MOCOBCPIICHCTBOBAHM.
— CHOCOOHOCTHIO IOHUMATh, COBEP- 3HaTh: COBPEMEHHbIN MaTeMaTuye-
IMCHCTBOBATb U IIPUMCHATL COBpPC- CKUM alrnapar MaremMaTnieckoro aHa-
MEHHBII MaTEMAaTUYECKHUI anmapar, nu3a, yHIaMEHTATbHBIC KOHIICTIIHH.
TK—2 Q)YHHaMCHTaHBHLIC KOHIICIIIINU U CHUC- YMeTh: NOHUMATh (I)YH,Z[aMeHTaJ'IBHHe
TEMHBIE METOL0JI0T U, MEXKIYHAPOI- KOHILIENIIUK MaTeMaTu4eCcKOoro aHajan3a
HBIC 1 HpO(bGCCI/IOHaHBHLIC CTaHAapThbl | U CUCTCMHBIC MCTOJOJIOTHH.
B 00nacTi MH()OPMAIIMOHHBIX TEXHO- Brnaners: OCHOBHBIMM ITOHSTHSIMU
JIOTUHI MaremaTnyecKoro aHajIns3a.

2. MECTO JUCHMILINHBI B CTPYKTYPE ITIPOI'PAMMBI BAKAJTABPUATA

Hucuunnnmna «MareMaTuyeckuil aHanu3» OTHOCHTCS K 0a30BOM 4acTH Hampas-
neHHoctH “VHpopMaTHKa U KOMIIBIOTEpHbIE HAYKH ~. J[71s1 OCBOEHUS JAHHOW JUCLIMI-
JMHBI HEOOXOAUMBI HayaJIbHbIE MaTeMaTU4YecKue 3HaHMsl, COPMUPOBAHHBIE B paMKax
OCBOEHUS MIKOJBHBIX AucUUIUIMH: AnreOpa u ['eomerpus. B pesynbrare nzydeHus
JaHHOM JUCUUIUIMHBI CTYJEHThl OyAyT 3HaThb TEOPHUIO MpeAesoB, MuddepeHInaIbHOe
VCUYMCIICHUE, UHTETPAIIbHOE UCYUCIICHUE.

JucuumirHa u3y4aeTcs Ha MEpBOM M BTOPOM Kypcax B 1 — 3 cemecTpax.

3. OBBEM JUCHMILIMHbI B 3AYETHBIX EJAHUIAX C YKABAHMEM KOJHUYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYUAIOLIUXCHA
C NPEIIOJABATEJIEM (HO BUJIAM 3AHHTI/II7]) N HA CAMOCTOSATEJBHYIO PABOTY
OBYYAIROLIUXCH

OO6m1ast Tpya0eMKOCTh (00beM) JUCIUILIUHBI COCTaBiseT 468 akaJaeMUYECKUX Ya-
ca, yto coctapiser 13 3auernbix eaunull (3E), uz koropsix 4 3E npuxoasarcs Ha 1 ce-
Mmectp, 5 3E — Bropoii cemectp u 4 3E — Tpetuii cemectp.
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3.1.1 Oo6vém oucuyunaunvt (M0ooyns) no euoam yueoHvlx 3auamuil (¢ uacax) onsa ou-

HOIL (hopmol 0Oyuenun

O0béM AMCUMIIIMHBI Bcero uacos Cemectp 1 Cemectp 2 Cemectp 3
OO0mast Tpy10eMKOCTh 6a30BOr0 MOIYJIst 468 144 180 144
JAUCHHILTHHBI
KonrakTHas* pa6ora o0yuyarouuxcsi ¢ 288 108 72 108
npenojaBareieM (110 BUIaM Y4eOHBIX 3a-
HSTHIA)
AyIMTOpPHBIE 3aHATHS (BCEro) 216 72 72 72
B Tom uncne:
Jlexmun 108 36 36 36
[Tpaktuueckue 3ansatus (I13) 108 36 36 36
B T.4. B aKTHBHOW U HHTCPAKTHUBHOM 60 20 20 20
dbopmax
Bueaynuropnas pabota 0 0 0 0
CamocTrosiTejibHasi pa6oTa (Bcero) 144 36 108 36
B Tom uncne:
PacuerHo-Tpaduueckue paboTh 0 0 0 0
WupuBuayansHbie paboThl (paboTa ¢ yued- 126 30 66 30
HUKOM, KOHCIIEKTOM, HHTEPHET-CaliTaMH )
[TonroToBKa K MPOMEKYTOYHOM aTTeCTalluU 18 6 6 6
Bu HTOroBoro KOHTpoJIs (3K3aMeH) 108 36 36

DK3aMeH 3a4yeT DK3aMeH

4. CoaepkaHue TMCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesaM) ¢ yKa3a-
HHEM OTBEJEHHOT0 HA HUX KOJMYECTBA aKaJeMUYECKUX YACOB M BUIOB y4el-

HBIX 3aHATUH

4.1.1 Pazoenvt oucyuniaunvl (M0OyJis) U MPYyOO0EeMKOCHLL RO 6UOAM YUEOHBIX 3AH -
muil (6 akademuueckux 4acax) 0711 OUHoU opmvl 00yueHus

< Buabl yueOHBIX 3aHATHI, BKJIIOYAS ca-
’§ g MOCTOSITEJIbHYIO Pa00Ty 00y4arounuxcs
=28 U TPY/10eMKOCTh DopMmbI TeKy-
Ne Paznen = 2 (B 4acax) 1ero KOHTPOJIst
n/m JMCHUTINHBI E § ayiropubie yueonbie sa- | yCneBaeMoCTH
© T padora o0yuaro-
BCEero JIEKIAH NpaKTHYeCKue HIUXCH
3aHATHSA
1 kypc 1 cemecTp
1. | YucnoBeie mocienosa- | 24 8 8 8 KonTponpHas
TEJIbHOCTH pabota Nel
2. | Ilpenen n HempephIB- 24 8 8 8 KonTponbHas
HOCTh (PyHKIIUU pabota No2
3. | AuddepennuanpHoe 24 8 8 8 Kontponbhas
)
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Oo6mas Tpymnoém-
KOCTb (Yacax)

Buabl yueOHBIX 3aHATHI, BKJIIOYAs ca-
MOCTOSITEJIbHYIO Pad0Ty 00y4aronuxcst
U TPY10EMKOCTh

DopMbI TEKY-

Ne Pasznen (B yacax) 1Iero KOHTPOJIst
n/n JMcuuniMHb AyMTOpHbIC Y4eOHbIE 3a- ycrneBaeMocTH
HSTHSE CamocTosiTe1bHAS
padora o0yuyaro-
BCEro JIEKIIH np&;};:{l;:::lcﬂlme IUXCS
WCYHCIICHHE pabota Ne3
4. | HeonpeneneHusiii uHTe- | 18 6 6 6 KontponbHas
rpan pabora No4
5. | OnpeneneHueii  uHTE- | 18 6 6 6 KontponbHas
rpan Pumana pabota Ne4
HToroBbiii KOHTPOJIb 36 DK3aMeH
Bcero 3a 1 cemectp 144 36 36 36 36
1 kypc 2 cemectp
6. | Yucnosble psaabl 40 8 8 24 KontponbHas
pabora No5
7. OyHKIHOHATbHBIE TI0- 36 6 8 22 KontponbHas
CJIEZIOBATEIILHOCTH U pabota No5
pSABI
8. | CrenenHsbIe psbI 38 8 8 32 KonTponbHas
pabota No5
9. | OyHKIMH HECKOJBKHX | 56 14 12 30 KonTponbHas
TIePEMEHHBIX pabota No6
WTOroBbIN KOHTPOJIb 3a4€T
Bcero 3a 2 cemectp 180 36 36 108
2 kypc 3 cemecTp
10. | UnTerpansl, 3aBucsmue | 24 8 8 8 KonTponbHas
0T Iapamerpa pabota Ne7
11. | Kparsble uHTErpasbl 24 8 8 8 KonTponbHas
pabota No§
12. | KpuBonuHeiiHbIe 1 32 10 12 10 KonTponbHas
MIOBEPXHOCTHBIE ~ UHTE- pabota Ne9
TpaJibl
13. | Teopus nosns 12 4 4 4 KonTponbHas
pabota N9
14. | Panasr @ypee 16 6 4 6 KonTponbHas
pabota Nel0
W TOroBsIii KOHTPOJIb 36 OK3aMeH
Bcero 3a 3 cemectp 144 36 36 36 36
Bcero: | 468 108 108 180 72
IK3aMeHbI

4.1.2 Pazodenvt oucyuniaunvl (M00yJis) u mpyooemKoCHb RO 6UOAM YUEOHBIX 3aAH -
muii (6 akademuuecKux uacax) 071 3a04HOu opmul 00yueHun
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Oo6mas Tpymnoém-
KOCTb (Yacax)

Buabl yueOHBIX 3aHATHI, BKJIIOYAs ca-
MOCTOSITEJIbHYIO Pa00Ty 00y4arouuxcs
U TPY10EMKOCTh

DopMbI TEKY-

Ne Pasznen (B yacax) 1Iero KOHTPOJIst
n/n JMcuuniMHb AyMTOpHbIC Y4eOHbIE 3a- ycrneBaeMocTH
HSTHSE CamocTosiTe1bHAS
padora o0yuyaro-
BCero JICEKITHH Hp?;l;’:'{l;ll::l(;]ﬂ/le IMXCs
1 xypc 1 cemectp
1 YucioBele 110cienosa- | 24 1 1 60 KontponbHas
TEJIBHOCTHU pabota Nel
2 [Ipenen u HenpepbIB- 24 1 1 60 KontponbHas
HOCTh (pyHKIIUU pabota No2
3 Huddepennmanbaoe 24 2 2 61 KontponbHas
WCYHCIICHHE pabora No3
4 Heonpenenennsiii unrte- | 18 1 1 61 KontponbHas
rpan pabora No4
5 Onpenenennbliii  uHTe- | 18 1 1 61 KontponbHas
rpan Pumana pabota Ne4
WToroBslii KOHTPOJIb 9 DK3aMeH
Bcero 3a 1 cemecTp 324 6 6 303 9
1 kypc 2 cemecTp
6 YucioBbie psiibl 14 1 1 12 KontponbHas
pabora No5
7 OyHKIHOHATbHBIE TI0- 14 1 1 12 KontponbHas
CJIEZIOBATENILHOCTH U pabota Ne5
pSLIBI
8 CreneHHble psabl 14 1 1 12 KonTponbHas
pabota No5
9 OyHKIIMU  HECKONbKUX | 16 2 2 12 KonTponbHas
MIEPEMEHHBIX pabota Neb6
10 | Unterpansl, 3aBucsmue | 16 2 2 12 KontponbnHas
OT MapameTpa pabora Ne7
11 | KpaTHble uHTErpassl 16 2 2 12 KonTponbHas
pabota No§
12 | KpuBonuHeiinbie u 14 1 1 12 KonTponbHas
MOBEPXHOCTHBIE  WHTE- pabota Ne9
TpaJIbI
13 | Teopwus mosst 14 1 1 12 KonTponbHas
pabota Ne9
14 | Pagst @ypbe 13 1 1 11 KonTponbHas
pabota NelQ
HToroBslif KOHTPOJIb 13 DK3aMeH
Bcero 3a 3 cemecTp 144 12 12 107 13
Bcero: | 468 18 18 410 22 JK3aMeHbI

4.2 Cooepotcanue oucyuniunsvl, CHpyKmypuposeantoe no memam (pazoenam) ons
0uHoll hopmbl 00yuenus

Ne

HaumeHnoBaHue pa3iena THCHUTLTHHBI

Conep:xanue
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HaumeHnoBaHme pa3iena THCHUTLTHHBI

Conep:xanue

Yuc/ioBble MOCJI€10BATEILHOCTH.

BBenenue B anaamu3. Ilpenen umciioBoid mocsienoBa-
TeJbHOCTU. CBOMCTBA CXOASIIUXCH MOCJIE0BATEILHO-
creil. IlpeneanbHsblii mepexon B HepaBeHcTBax. becko-
HEYHO Majble H 00JbIINE TOCJe0BATEIHLHOCTH.
Knaccupuxanus 6eCKOHeYUHO MAJIbIX, JKBUBAJIEHTHbIE
0eckoHeyHO MaJible. MOHOTOHHBIE MOCJIEI0BATEIbHO-
ctu. Teopema Beiiepmirpacca. Yucao Diinepa. Ilpen-
cTaBjeHHe YHcaa Jiljiepa Kak mpeaesia ABYX pa3HbIX
nocienoparenbHocteii. IlogmocnenoBaTeJbHOCTH W
YyacTHYHbIe NpeAenasl. JleMMa 0 BI0KeHHBIX O0Tpe3Kax.
Jlemma Bboabnano-BeiiepmiTpacca. YacTuunble npenae-
Jbl. Bepxunii u HwkHMA npegensl. DyHIaMeHTAIb-
Hble MOCJeJ0BaTeJbHOCTH, KpuTepuii Komm cymecr-
BOBaHMs Mpejeia.

Cooeporcanue n1eKyuoHHO20 Kypca

1.1. BBenenue B ananus. JelcTBUTENbHBIE YUCIA, TOYHBIE T'PAHU YHUCIOBBIX MHO-
JKeCTB. AKCHOMBI JIEHCTBUTEIBHBIX YHcel. AKCHOMA I0JI-
HOThl. Hatypanbnsle uncna. IIpyHIuMn mareMaruueckon
uHnykiud. llonstue ¢yHkumii, wux xnaccudukanus u
KOMIIO3UIHA. MOIIIHOCTh MHOKECTBA, CYETHBIE MHOXKECT-
Ba. PacimupenHas yucioBas npsiMasi, OKpECTHOCTH TOYEK.
Cy1mecTBOBaHNE TOYHBIX TPaHEH YUCIOBBIX MHOYKECTB.
[Ipunnun Apxumena.
1.2. IIpenen yncnoBoi mocuenoBaTeib- o .
MpesielieHns Tpesiena IocieqoBaTenbHocTH. CBONCTBA
HOCTH. cxoasumxcs nocnenoBarenbHoctei. [IpenenpHbiil nepe-
XOJl B HEpaBEHCTBAaX. DBECKOHEYHO Maible IOCJIE0Ba-
tenpHOCTH. Kitaccudukanust 6eCKOHEYHO MallbIX, SKBHBA-
JIEHTHBIE OECKOHEYHO MaJIbIe.
1.3. IIpenen MOHOTOHHBIX ITOCJIE10Ba- MoHOTOHHBIE TIOCEeA0BaTENBHOCTU. Teopema Beliepmir-
TENBHOCTEM. pacca. Uncno Diinepa. IIpencrasnenune uncna Dinepa Kak
TIpeJiena ABYX pa3HbIX MOCIeI0BaTeIbHOCTEH.
1.4. [lonmocnenoBarenbHOCTH W yacTHd- | OmnpespeneHne moanociae10BaTeIbHOCTH. YacTHYHbIE TTpe-
Hble npenensl. Kputepuii Komu. nensl. Bepxuuil u HwkHuil npenensl. Kputepun cymect-
BOBaHMA npezena. Jlemma Kantopa o BIOXKEHHBIX OTpe3-
kax. Jlemma bonbuano-Belepmrpacca. dyHnaMeHTAIb-
HBIE TIOCJIeIOBaTeNBHOCTH, KpuTepuil Komm cymiecTBoBa-
HUs Ipefena.
Temwvt npakmuyeckux 3aHsamuil
1.1 BBenenue B ananms. JelcTBUTENbHBIE YHCIA, TOUHBIE TPAHU YUCIOBBIX MHO-
YKECTB, UX CylllecTBOBaHMe. [IpuHIMN MaTeEMaTHYECKON
WHAYKIWH.
1.2. [Ipenens! UnCNIOBBIX MOCIEN0BA- Omnpenenenre npezena YucIOBON MOCIEA0BATEIBHOCTH
TEIBHOCTEM. no Komm. Berancienne npenenos. beckoHeuHo manble U
OeCcKOHEYHO OOIBIINE TOCIEA0BATENBHOCTH U MX CBOM-
CTBa.
1.3. MoHOTOHHBIE TTOCTEN0BAaTENBHOCTH | [Ipenen MOHOTOHHOHM MOCieA0BaTENbHOCTH. TeopeMa
U UX TIPEJEIBI. Beitepmrpacca. Yncno Ditnepa.
1.4. Yactuussle npenens! 1 Kpurepuii IToanocnenoBaTeabHOCTH U YACTUYHBIE Npeaensl. Bepx-
Komm. HUI ¥ HWOKHUH TPeJeNibl U UX cBoiicTBa. DyHAaMeHTallb-
HBIE MTOCJIEI0BATENBHOCTH, KpuTepuid Komm.
2. Ilpenes U HenmpepbIBHOCTH (YHK-

107070

Ilpenen ¢pyuxuuun. /Ba onpeaenenuss npeaenaa. Oano-
cToponHue mnpenenl. CBoiicTBa mpenena (yHKIMIA.
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HaumeHnoBaHme pa3iena THCHUTLTHHBI

Conep:xanue

IIpenenbHblii mepexoa u apudmernyecKkue onepaumu.
JBa 3amMeuyaTebHBIX Ipenela. beckoHedyHo majble U
0oabmme GyHKOMH W WX Kiaaccupukamusa. O-
CHMBOJINKA W JKBUBAJEHTHOCTh (QyHkuuii. O0man
Teopus npeaejaa. Cymecrsopanue npegena GpyHKIHMH.
Monoronnsie ¢ynxkuuu. Teopema Beiiepmrpacca,
kputepuii Komn cymecrsoBanusi npegesna GpyHKIUM.
HenpepbiBHocTh ¢QyHkuun. Touku paspbiBa M HX
kaaccupukanusa. OrpaHM4eHHOCTh HeNpepbIBHBIX
(pyHKIHMH HA 3aMKHYTOM HpOMexyTKe. locTH:KeHHMe
IKCTpPeMaJIbHbIX 3HauYeHUil. Teopema BeiiepmTpacca.
Teopema o0 npoMexyTo4HoM 3HadYeHuu. Teopema
Boabuano-Komu. Monoronnbie ¢ynknuu. Henpe-
pbIBHOCTH 00paTHOW (yHkuuu. Touku paspbiBa Mo-
HOTOHHOH (pyHKuMU. HenpepbIBHOCTDH 3J1€eMEHTAPHBIX
¢pynkuuii. O0mme cBoiicTBa HeNpepPbIBHBIX (PYHKINUI,
HelnpepbIBHOCTL KoMmosunuu. Ilpenenn! cremeHHO-
noka3arejbHbIX (yHkuuii. PaBHoMepHasi HenpepbiB-
HOCTh. OTKpBITHIE NOKPBLITHS, JeMMa ['eline-Bopess o
KOHe4YHOM mnokpbiTuu. Teopema Kantopa o paBHO-
MEPHOH HeNpepbIBHOCTUH (PYHKLMU, HeNPEepPbIBHOW HA
0Tpe3Ke, U ee cIeICTBHE.

Cooeporcanue 1eKYUOHHO20 Kypca

2.1.

[Ipenen ¢yHKIMU OJHOTO JCHCTBU-
TEJBHOTO TIEPEMEHHOTO.

Onpenenenus npenena ¢ynkuuii no Komm u mo efine.
Opnnocroponnue npenensl. CBolicTBa mpenena GyHKIWH.
[IpenenpHBII Tepexon U apupMeTHISCKHE OTIEPAIIHH.

2.2.

OcHoBHbIE  (hopMyIIBI
TEOPHHU IIPEETIOB.

H TCOPCEMBbI

[Ba 3ameuarenbHbBIX mpenena. beckoHeyHO Maible |
Oonbinve GyHKIMKM U UX Kiaccupukaiys. O-CHMBOJIHMKA
Y 3KBHBAJCHTHOCTH (DYHKIIMH.

[Nonsitue MoHOTOHHOU GyHKIMH. Teopema Beiiepmrpac-
ca o mpeJiesie MOHOTOHHOH (PYHKITHH.

Kpurepuii Komm cymectBoBanus mpesena GpyHKIHUH.

2.3.

HenpepbiBHOCTH (YHKITUH B TOUKE.

OKBHBAJICHTHBIE OIPE/ENICHNs] HEMPEPHIBHOCTU (YHKIUH
B Touke. TOYKM HEMPEePHIBHOCTH M TOYKH pa3pbiBa QyHK-
mun. Knaccupukanus Touek paspbiBa. CBolcTBa (QyHK-
LU HETIPEPBIBHBIX B TOUKE (JIOKaJIbHbIE CBOMCTBA HENpe-
peiBHOCTH). OOmIHME CBOWCTBA HEMPEPBIBHBIX (DYHKIIHH.
HenpepbsIBHOCTh KOMIIO3HIIUH.

2.4.

HenpepsiBHOCTH U paBHOMEpHas He-
NPepBIBHOCTh (PyHKIMH Ha mpome-
KYTKaX.

OrpaHnn4eHHOCTh HENpepbIBHBIX (pyHKIMH. JocTmkeHune
9KCTpeMalbHbIX 3HaueHW. Teopema BeliepmTpacca.
[IpoMexyTouHblE 3HAYEHHWS HEMPEPHIBHBIX (DYHKINH.
Teopema boabuano-Komm. HenpeprsiBHOCTE 00paTHOM
¢ynkuun. Todyku paspbiBa MOHOTOHHOW (yHKumu. He-
MPEPBIBHOCTH 3JIEMEHTAPHBIX (DyHKITHIH.

Omnpenenenre paBHOMEPHOW HEMPEPHIBHOCTH. OTpHIIaHne
paBHOMEpHON HemnpepbiBHOCTH N0 ['eifHe. OTKpBITHIE TTO-
KpbITHs, JeMMa ['eiiHe-bopenst 0 KOHEYHOM IOKpPBITUU.
Teopema KaHTOpa O paBHOMEPHON HENPEPBIBHOCTU
(GYyHKLMH, HEIPEPHIBHOM Ha OTPE3KE, U €€ CICACTBHUE.

Temuvt n

AKMUYECKUX 3AHIMULL

2.1.

Omnpenenenue mnpexaena (QYHKIHUH.
Briunciienue npenenos.

[penen dynkuu o onpenenennto Komm. OxHOCTOPOH-
Hue npeensl. CBolicTBa npeaena GyHkuuid. Berancienne
npenenoB GyHKINN. [Ipenens parmoHansHEIX U Uppa-
IUOHATBHBIX (DYHKITHI.

PII][ « Mamemamuueckuii ananu3sy




HaumeHnoBaHme pa3iena THCHUTLTHHBI

Conep:xanue

2.2, 3amedaTenbHbIe TIpeneasl u dkBUBa- | [lepBhIil 3aMedaTenbHbIH npeaen. [Ipeaens: TpuroHoMeT-
JICHTHOCTh (PYHKIIHH. pruecKuX QyHKIHA. BTopoii 3ameuaTenbHbIN Mpeaed.
OKBHUBAJICHTHOCTh (yHKIMI. O-CHMBOJIHKA.
2.3. HenpeprsiBroCcTs QyHKIMA. Touku | Onpenenenne HempepbiBHOW ¢GyHKIHHA. TOYKM Hempe-
pasphbIBa. PBIBHOCTH M TOYKH paspbiBa (yHKIuH. Kiaccubpukarms
TOYEK pa3pbiBa. HempepbIBHOCTH 3IEMEHTapHBIX (QYHK-
uuii. HempeppsIBHOCTS KOMIIO3ULIMM. BeluucneHue npene-
JIOB CTENIEHHO-TIOKA3aTEIhHBIX (DYHKITHI.
2.4, PaBHOMepHast HeTIpepBIBHOCTE | OmpeneneHne paBHOMEpPHOHW HempepbhiBHOCTH To Kormm.
GyHKIHH. OTtpuLanue paBHOMEpHOH HempepblBHOCTH 1o ['eline.
Teopema KanTOopa 0 paBHOMEPHOM HENPEPHIBHOCTU
(YHKITMH, HEIPEPHIBHOM HAa OTpE3Ke, U €€ CIEACTBHE.
3. Auppepenuman,Hoe uesucaene. IIpoussognas u puddepenuuan. Jduddepenuupye-

MOCTh (QyHKIUM B TO4Yke. I'eomerpuyeckuili U Mexa-
HUYECKHUIl CMBbICJ NPou3BoAHOH. OCHOBHbIE NPaBWJIa
audpdepenuupoBanus. Ilpouzsoanas u auddepenuu-
aJa cjaoxHoil pynkuun. UnBapuanTHocTh (popMBI 1-T0
au¢pdepenunana. Ilpoussognas o0paTHoil (pyHKUIMHU.
IpousBognasi GpyHKUUi, 3aJaHHBIX HESIBHO U Mapa-
Merpuyecku. IIpon3BoaHas cTeneHHO-NMOKA3aTeIbHOMI
¢pynkuuu. Ilponzsoausie n auddepeHnnanbl BbICIINX
nopsiakos. @opmy.ia Jleiitonuna. OcCHOBHbIE TeopeMbl
auddepeHIUATHEHOTO HCYMCIEHUS] U UX NMPUJI0KEHUS:
®epma, Ponas, Jlarpan:ka, Ko 0 KOHEYHBIX NPHU-
pameHusix. Ucciaenosanne ¢pyHkuuii merogamu audg-
¢epenunanbHoro wucuucieHusi. HeomnpeneaeHnocru,
npaBuwia Jlonurajasi pacKpbeITUS HeomnpeaeeHHOCTEI.
Muorousien Teisiopa. JokanbHas popmyna Teisopa.
®opmyJsl Teiljiopa ¢ 0CTATOYHBIM YIEHOM B 00LIeil
¢opme, B popme Komu u Jlarpan:ka. Acumnroruye-
CKHE Ppa3JIoKeHUusl JdJeMeHTApPHbIX  (QyHkuumii. Jlo-
KaJIbHBbIA 3KkcTpemMyM ¢yHkuuu. Heo0xogumoe u moc-
TaTO4YHbIE YCJIOBHS JIOKATBHOI0 3KCTpeMyMa. BoImyk-
Jble GYHKIMH, TOUYKH neperuda. [IpusHaku BHIMYKJI0-
CTH, TOYeK neperuda. AcumMnrorbl rpaduka GyHKUHHU.
Hccnenoanne ¢pynxkuun merogamu auddepenuuaib-
HOro ucyucienusa. Cxema wucciaenoBaHusi (GpyHKIUM.
IocTpoenne rpapuka GpyHKIHU.

Cooeporcanue 1eKyuoHHO20 Kypca

3.1.

HuddepenuunansHoe ucuncieHue
(hYHKITHI OTHOTO IEHCTBUTEIHLHOTO
TIePEMEHHOTO.

Onpenesnenue mpou3BogHON U auddepeHnmana GyHKIUH
OJIHOTO JIeHiCTBUTENBHOTO MepeMeHHoro. Juddepenuu-
pyeMocTh ¢GyHKIMH B Touke. Kpurtepuit nuddepenum-
pyemoctu. ['eoMeTpuyecKUd U MEXaHMYECKHM CMBICI
MIPOU3BOAHOM.

OcHoBable npaBmwia auddepeHnrpoBanns (TIPOU3BOIHASL
n guddepeHnan CyMMbl, TPOU3BEACHHSA, YaCTHOTO
¢ynkumit). [lpowsBognas u nuddepeHunaT CI0KHOMI
¢ynkuun. MaBapranTHOCTE GopMBI 1-ro muddepennma-
na. IlpowsBognas oOpatHOW QyHKiuu. [IponsBomHas
¢GbyHKUMH, 3aJaHHBIX HEABHO M napamerpuyecku. [Ipous-
BOJIHAsI CTENEHHO-TIOKa3aTenbHol (yHkuuu. IIpomsBon-
Hele u quddepeHnnansl BeICIIUX HopsakoB. dopmyna
JletiOauma.
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3.2 OcHoBHBIC TeOpeMBbI UG hepeHITH-
o QJBHOTO MCYUCIICHUS U UX MPHIIOKE-

HUs.

Teopembr @epma, Posid, Jlarpamxka, Komu o koHeUHBIX
npupaienusx. Heonpenenennoctu, npasuia Jlonurans
PACKPBITHS HEOTIPEICICHHOCTEH.

3.3. ®opmyina Telnopa.

Meuorounen Teinopa. JlokansHas popmysta Teitmopa (¢
octatouHbIM WieHOM B (hopme Ileano). d@opmymnsr Tei-
JIopa ¢ OCTATOYHBIM YJICHOM B 001Iel ¢opme, B hopme
Komm u Jlarpamxa. ®opmynel MaknopeHa 11 31eMeH-
TapHBIX (YHKITHH.

3.4 Hccnenoanue GpyHkumii MeToa-
MU U PepeHITHATBHOTO HCUHC-

JICHUA.

Kputepuit MoHoTOHHOCTH (pyHKINH. JIOKANBHBIH SKCTpE-
MyM ¢yHKIuH. HeoOxoauMoe n 10cTaTOUHbIE YCIOBUS
JIOKAJIBHOTO dKCcTpeMyMa. Beimykiibie (pyHKIINHM, TOUKH
neperu6a. [Ipr3Haku BEITYKIIOCTH, TOYEK Iepernoa.
AcumnToTsl rpaduka GyHkimu. Cxema Hccae10BaHUs
¢byHKIMN MeToAaMu U GepeHIINaTbHOTO UCUUCICHHUSI.
IToctpoenue rpaduka QyHKIINH.

Tembl npaxmuyeckux 3aHAMUU

31 Huddepenunansaoe WCUWCIICHHE
h (YHKIMI OJHOTO JEWCTBUTEIHLHOTO

[IpousBoanas n nuddepeHnman GyHKIUA OTHOTO JEHCT-
BUTEJIBHOTO TIEPEMEHHOI0 M0 omnpenenenuto. duddepen-

IIEPEMEHHOTO. mupyeMocTs QYHKIMHU B TOUKe. ['eomeTpuyeckuii n mexa-
HUYECKHUI CMBICI MPOU3BOAHON. Tabmuia mpou3BOIHBIX.
OcnoBHble nipaBuia auddepenupoBanus. [IpousBomHast

KOMIIO3HIIHH.
39 Dopmysl nmuddepennmansaoro | [IpomsBomuas obparnoit pynkumu. [IpomsBogHas QyHK-
HCYUUCIICHUSL. LU, 3aJaHHBIX HESIBHO W MapaMeTpuydecku. IIponsBonHas

CTETIeHHO-TIOKa3aTeIbHON (DYHKIIHH.
®opmyna JleitOHmIIA.
PackpbITHE HeonpepeneHHOCTe! 1o mpasuty Jlomuras.

33. ®opmyna Teinopa.

JlokanbHas popmyina Teiiopa (¢ OCTATOYHBIM WICHOM B
dopme Ileano). Dopmysel MakiopeHa i dJeMeHTap-
HbIX (QyHKOMHA. [IpuOiamKeHHbIE BBIYMCICHHUS C IIOMO-
mpio opmynel Telinopa. Beramcnenue mpepenoB ¢ 1o-
Motibio popmynsl Teisiopa.

34 Uccnenopanne GyHKIMIA

TG hepeHINATEHOTO HCYUCIICHUS.

HeoOxonumoe u 10CTaTOYHBIE YCIOBHS JIOKAJIBHOTO JKC-
Tpemyma. [IpH3HaKM BBITYKJIOCTH, TOYEK Ieperunoa.
Acumnrotsl rpaduka GyHkimu. MccnemnoBanust GyHKIMN
MeToIaMu TUQPepeHIINATEHOTO HCUUCIICHUSI.

4 HeonpenesenHblii MHTErpaJ.

IlonsaTusi mepBo0Opa3HOii W HeoNpenAeJeHHOT0 HHTe-
rpajna u ux csomcrBa. Tabaumunble mHTerpajnl. Oc-
HOBHbIE MeTOJAbl MHTEIPUPOBAHMSA: 3aMeHa MepeMeH-
HO#i, UHTerpupoBanue Mo 4yactsaM. MHTerpupoBaHue
paunoHaNbHbIX ¢QyHKUMiA. MeToa HeompeaeaeHHBIX
K03(puunenToB. Pa3noxkeHne NpaBUIBHON pamuo-
HAJIbHOI APOOU B CYMMY NMPOCTEHIINX PAlIMOHAJBHBIX
ApoOeii 4verbipex THNOB. UHTerpmpoBaHue mpocTeii-
IIHMX PANMOHAJBHBIX Apobeil YeTbipex THNOB. UHTer-
pUpoBaHHEe HEKOTOPHIX HMPPAlHOHANBHBIX M TpaHC-
LIeH/ICHTHBIX BbIpa:keHuil. UHTerpaasl ot nuddepen-
nuagbHoro omuoma. IloacranoBkm YeOnrmesa. Ilox-
cTaHoBKH Jiiiepa. Crnoco0bl HHTETPUPOBAHUS TPUTO-
HOMETPHYECKHX BbIPaKEHHIl.

Cooeporcanue 1eKYUoOHHO20 Kypca
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[TepBooOpasHass u HeompeaeIeHHBIN

[TepBooOpa3Has W HeONpeAeNeHHBI WHTErpan I 3a-

4.1 HHTETpaJl. JaHHOM (pyHKIMHU U MX cBOMCTBA. TaOIM4HbBIE HHTErPAITBL.
OCHOBHBIE METO/bl MHTEIPUPOBAHUS: 3aMeHa IepeMeH-
HOW, MHTEIPHPOBAHUE IO YACTIM.
4.2 WnTerpuposanue paunvoHanbHBIX | MeTtox HeompezneneHHBIX KoddduunueHToB. Pasnoxenune
GyHKIHH. MPaBUIIBHOW pallMOHATBHOM IPOOH B CyMMY MPOCTEUIINX
panroHaNIbHBIX ApoOel yeTsipex TuioB. VHTerpupoBanue
MIPOCTEHUINTNX PAITMOHAIBHBIX IPOOEH YeThIpeX THUIIOB.
43 WHuTerpupoBanrie  MppanMOHANBHBIX | MIHTErpupoBaHNE HEKOTOPBIX MPPALMOHAIBHBIX BBIpaXKe-
Y TPAHCIIEHIEHTHBIX BBIPAXKEHHH. Huil. WuTterpanst ot quddepenuuansHoro ounoma. Ilox-
cranoBku YeOpmmreBa. [logcranoBku Dimepa.
CrocoOBl  WHTETPUPOBAHMS ~TPUTOHOMETPHUSCKUX U
TPAaHCICHJCHTHBIX (YHKINH.
Temuwr npakmu4ecKux 3anAMUL
41 [lepBooOpasHas u HeompeneneHHbI | Haxoxxaenne mnepBooOpa3Hoil Aiisi 3aJaHHON (YHKIWU.
HUHTErpall. [lonsiTHE HEONpPENENEeHHOIO UHTErpaia U €ro CBOMCTBA.
TaOnuunble nHTErpansl. OCHOBHBIE METOIBI MHTETPHPO-
BaHUs: 3aMeHa MePEeMEHHON, HHTETpUPOBAHHE IO YACTSM.
42 WnTerpuposanue panMoHaJbHBIX | MeToa HeompeneneHHbIX Ko3(h¢dunueHToB. PaznoxeHue
(hyHKIHIIA. MPaBIIILHON PAIMOHATBHON APOOH B CyMMY MPOCTEHIIINX
pauroHaNIbHBIX ApoOer yeTslpex TuioB. VHTerpupoBanue
MPOCTEHIINX PAMOHAIBHBIX APOOEH YeThIPEX TUTIOB.
43 HHrerpupoBanue wuppaluoHanbHbIX | IHTErpupoBaHuEe UppalMOHAIBHBIX BbIpaxkeHUil. HHTe-
U TPAHCLCHICHTHBIX BBIPAKECHHH. rpansl oT muddepenunansHoro OumHoma. IloacTaHoBku
YeoOnimena. [TogcranoBku Ditniepa.
WnTerpupoBanusi TPUTOHOMETPUYECKHMX U TpaHCLEH-
JEHTHBIX (YHKIHMH.
5. Omnpenesiennblii naTerpaa Puma- 3agayn, npuBOAsIIME K MOHATHIO ONPEIeICHHOI0 MH-

Ha.

Terpasa. UHTerpanbubie cyMmmsl Pumana. Onpenese-
HHMe uHTerpaja Pumana. Heo0xoammoe yciaoBue HMH-
Terpupyemoctu. Cymmsl [lap0y n ux cBoiictBa. Kpu-
Tepuu uHTerpupyemoctu Japoy nu Pumana. Unrterpu-
PyeMOCTh HeNpepbIBHBIX W MOHOTOHHBIX (PYHKIUIA.
HNuTerpupyemMocTs KyCOYHO-HENPePbIBHBIX (PyHKIMIA.
CpoiicTBa ompenejeHHoro uHrerpana. Teopembr o
cpenHeM 3HayeHuu. MHTerpaj ¢ mepeMeHHbIM BepX-
HUM HpefejoM M ero cBoiictBa. HempepbIBHOCTDH M
auddepeHIUPYEMOCTh N0 BepxHemy mpeneiay. CBs3b
omnpeieJIeCHHOT0 MHTerpaja ¢ HeompeaejeHHbIM. Pop-
myJia Hbiorona-Jleiionuna. IUHTerpupoBanue mo yac-
TAM U 3aMeHa NepeMeHHOl B onmpeae/leHHOM MHTerpa-
Jge. Ilpunoskenus ompenegeHHoro uHrerpaja. Ilmo-
IIAAb KPUBOJMHEHHON Tpameuuu ¥ KPUBOJMHEIHOIo
cektopa. O0beM Tes1a Bpamenusi. KpuBble Ha MJI0CKO-
cru u B R?, knace rnankocrn. IonsiTne cnpsiMiisiemoi
KpuBoii. BbipaikeHue JIMHBI KPUBOH HHTErpajioM.
JtuHa ayru, HaTypajdbHasi mapaMeTpu3anus KPHBOM.
Juddepennnan paunsl ayru. Ilinomags 00xkoBoil mo-
BEPXHOCTH TeJia Bpauenus. Padora cuinpl. MoMeHTHI,
neHTp Macc. HecoGcTBeHHbIe MHTErpajabl M MX KJac-
cupukanusa. HecoGcTBeHHBbIE HHTErPAJIbI IEPBOIO Po-
aa (c OeckoHeuHbiMHu mpenenamu). HecoOcTBeHHBbIE
HHTerpajbl BTOPOro poaa (0T HeorpaHMYeHHbIX
¢ynkumii). Ilonsitue ocodoii Touku. Bonpocsl cxoan-
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MocTtu. HecoGcTBeHHBbIe MHTErpajibl OT MOJIOKHTE/b-
HbIX (pyHkuumii. [Ipu3nakn cpaBHeHns. AOCOJIOTHAS H
ycaoBHasi cxoauMocTs. Ilpu3nakn Adens m [Aupuxie.
I';1aBHOe 3HaYeHHe HecOOCTBEHHOI0 HHTerpaJa.

Cooepoicanue 1eKYuoHH020 Kypca

5.1.

OmnpeneneHHbIN HHTETPAIL.

WnTerpanpusie cymmel Pumana. Onpenenenre HHTErpata
no Pumany. HeoOxomumoe yciioBue HMHTErpHUPYEMOCTH.
Cymmer [JapOy u ux cBoiictBa. Kputepun nnterpupyemo-
ctu JlapOy. MHTerpupyeMocTh HENpEPHIBHBIX U MOHO-
TOHHBIX  ¢yHKIMHA.  VHTErpUpyeMocTr  KyCOYHO-
HenpepbIBHBIX (yHKIWH. CBOWCTBa ONpEAETIeHHOTO WH-
Terpana. TeopeMsl 0 cpeHeM 3HAYCHHH.

5.2.

Q®opmyrna  Herotona-Jleitbania wu
MPUIOKCHUA OIPEACIICHHOIO HHTC-
rpana.

WHTerpan ¢ mepeMeHHbIM BEPXHUM IIPEIEIOM M €ro
cBoiicTBa. HenpepbiBHOCTE M AU(QHEPEHIIUPYEMOCTh 10
BepxHeMy mpeseny. CBsi3b ONpeAeNeHHOI0 MHTerpajia c
HeomnpeneneHapiM. @opmymna Heiotona-Jlelioanma. WH-
TErpUPOBAaHUE TI0 YACTSAM M 3aMEHA IIEPEMEHHON B Ompe-
JIeJIEeHHOM HHTerpaie.

[Ipunoxenus: onpeneiaeHHoro uHrerpana. [lnomane Kpu-
BOJIMHEMHONW Tpameuuu W KPUBOJMUHEHHOTO CEKTOpa.
O0mwem Tena BpameHus. [lonsTHe cnpsMiIsieMoll KPHUBOH.
BeIpaxxeHue JUIMHBI KPUBON UHTEIPAJIOM.

5.3.

Hecob6cTBeHHbIE HHTETPAIBL.

HecoOcTBeHHbIe MHTErpanbl mepBoro poaa (¢ OeckoHed-
HBIMH IIpenenamu). HecoOGcTBeHHBIE HHTErPalIbl BTOPOTO
pona (or HeorpaHuueHHbIX (GyHKUuUH). [ToHsiTHE OCOOOM
toukn. Bompockr cxomumoctu. HecoOCTBeHHEBIE MHTETpa-
JBl OT HOJOXUTENbHBIX (yHKuui. [Ipu3Haku cpaBHEHUS.
AOcouoTHasT U yCIOBHAsI CXOAMMOCTh. [Ipu3Haku AOemns
u Jupuxne. ['maBHOe 3HayeHWE HECOOCTBEHHOTO WHTE-
rpaia.

Temovl n

AKMUYeCcKUx 3aHmull

5.1.

OnpeneneHHslil HHTETpail.

Pa3z6uenus. MurerpaneHble cymmbl Pumana. Omnpenene-
HUue uHTerpaia mo Pumany. HeoOxomumoe ycioBue WH-
terpupyemoctu. Cymmer JlapOy u ux cpoiictBa. Kpure-
pun uHTerpupyemoctu lap0Oy.

HenpepsiBHOCTh 1 quddepeHIIUpyeMOCTs UHTETpaIa Mo
BEpPXHEMY IIpeJeny.

®opmyna  Herorona-Jlelionuma. WuTerpupoBanme 10
4acTsAM U 3aMeHa IIEPEeMEHHOMN B ONpE/IEICeHHOM HHTErpa-
Je.

5.2.

IIpunoxeHuss onpeneaeHHOro HWHTe-
rpaja.

[Tmomaas KpUBOJIMHENHON Tpaneluu U KPUBOJIMHEWHOTO
cexktopa. O0beM Tena BpameHus. JnuHA CHpsMIIsieMOM
KpUBOH 4Yepe3 OIpeAeNIeHHbIM uHTerpain. JlnuHa nyru,
HaTypajibHas TmapaMerpum3anus kpuBoil. Jnddepenmman
JuiHBL ayru. [Inomans OOKOBOM MOBEPXHOCTH Tesa Bpa-
neHusi. Pabora cuiiel. MOMEHTBI, IEHTP Macc.

5.3.

HecobGcTBeHHBIE HHTETPATHI.

HecoOcTBeHHBIE MHTETPATIBI - WX KIACCH(HKANUS U MPHU-
Mephl cpaBHeHMs. HecoOCTBEHHBIE MHTETpalibl OT TOJIO-
JKUTENbHBIX QyHKOMHA. [Ipu3Haku cpaBHeHHS. AOCOMOT-
Hasl ¥ yCIIOBHAs CXOOUMOCTb. HecoOcTBeHHBIE MHTErpaJIBI
nepsoro poja. [lpmsnaku AbGens u Jupuxne. Hecober-
BEHHbBIE MHTETpajbl BTOPOro poia (0T HEOrpaHWYEHHBIX
¢yukuuii). [lonarue ocoboli Touku. ['naBHOEe 3HaueHHE
HECOOCTBEHHOT'O MHTETpAJIA.
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YuciaoBble psiabl.

YuciioBble psaabl, CXOAUMOCTb U CYMMA YHCJI0OBOI0
psaaa. Heo6xoaqumoe yciioBue cxogqumoctu. CBoiicTBa
CXOASAIIUXCS YMCI0BBIX psiaoB. Kpurepuii Komm.
3nakonocrosinabie psiabl. [Ipu3Haku cxoqumocTu ps-
JAO0B C MOJIOKMTEJIbHBIMH YJIEHAMM: CpaBHeHus, [{a-
JamOepa, Komn, nHTerpajabHblii npusHak, PaaGe.
3nakouepenyrommuecs psapl. lIpuznax Jleiitonnua. A6-
COJIKOTHASI M YCJIOBHAS CXOAUMOCTh 3HAKOIEepeMeHHO-
ro psaa. lIpuznaku JJupuxie u AGessi cCX0QUMOCTH
yHucaoBbIX psinoB. Teopemblr Pumana n Komm o nepe-
CTaHOBKe WieHOB psaaa. Onepauuu Haa pagamu. Ilpo-
H3BeJleHNe PsIoB, Teopema Komm.

Cooeporcanue 1eKYUOHHO20 Kypca

CxomuMOCTh M CyMMa YHCJIOBOTO

Yucaopsie pAabl, CXOOAUMOCTb U CyMMa 4YHUCJIOBOI'O psdaa.

6.1 psina. HeobOxomumoe ycioBue cxoaumocT. CBOMCTBA CXO/s-
mxcst 4ucioBblX psipoB. Kpurepuit Komm. I[Ipumepst
YHCIIOBBIX PSJOB CPAaBHEHUSI.
6.2. 3HAKOMOCTOSHHBIE PSJIBI. 3HaKOMOCTOSHHBIE psAAbl. [IpU3HaKM CXOAMMOCTH PAIOB C
MOJIOXKUTEJIbHBIMU  WIGHaMHU: cpaBHeHus, amamOepa,
Komm, naTerpansHelil npusHak, Paabe.
6.3. 3HaKONepeMEHHbIE PSIbI. 3nakouepenyromuecs psabl. [puznak JleitOuuma.
[Mpusnaku Jupuxie u AOens CXOAMMOCTH 3HaKOIEpe-
MEHHBIX YUCIIOBBIX PSIOB.
6.4. AOconmoTHasE M YCIOBHass CXoIu- | AOCONIOTHAs M yCJIOBHAsl CXOAUMOCTH PsAa.
MOCTb psAna. Teopemsl Pumana u Komm o nepectaHoBke 4eHOB psja.
Onepauuu Haja psaamu. [IpousBenenue psaoB, Teopema
Komm.
Temvl npakmuyeckux 3auamuu
6.1. CxomumocTe M cymma uyucioBoro | Cymma yncinoBoro psaa. CXoauMocTh paja Mo oInpenese-
psna. Huto. HeoOxommmoe ycnmoBue cxonumoctd. Kputepuit
Komm.
6.2. 3HAKOMOCTOSIHHBIE PSJIBI. HccnenoBanne CXOAMMOCTH DPSIIOB C IOJIOKHTEIBHBIMHU
WIeHaMH 10 NpHU3HaKaM cpaBHeHus, [lamamOepa, Komm,
MHTErpaJibHOMY MPU3HAKy, Npu3Haky Paabe.
6.3. 3HaKonepeMeHHBIC PSIBL. [MpuzHak JlelOHUIIA CXOMUMOCTH 3HAKOYEPEHYHOIIUXCS
pAIOB.
ITpusnaku upuxie u AOGens CXOAMMOCTH 3HaKoIepe-
MEHHBIX YHCIIOBBIX PSJIOB.
6.4. AOconoTHasE M YCJIOBHass CXoIu- | AOCOMIOTHAs M YCJIOBHAS! CXOJMMOCTb 3HAKOIEPEMEHHBIX
MOCTb psijia. psaaoB. Onepanuu Haj psiaMu.
7 OyHKIHOHATBHBIE nociefosa- | 4
. YHKIHOHAJIbHBIE MOociaenoBaTeabHocTH. I[loToueu-

TCJIbHOCTU U PAAbI.

HAsl 1 PABHOMepPHas CXOAMMOCTH (PYHKIHMOHAJIBHBIX
nocJjenoBarenbHocTeil. Kpurepuu paBHOMEpPHOH cXo-
auMoctH. CBoiicTBa PABHOMEPHO CXOASIIIMXCS TOCJTIe-
poBarteabHocTe. CBoiicTBa mpenejJbHOW QyHKOMH:
HEMpPepPHIBHOCTb, HHTErpUPYeMOCTb, IH(pdepeHn-
pyemocTb. ®DYHKUHMOHAJIbHBIE PAAbI, MOTOYEYHAS] H
PaBHOMEpPHAas CXOAMMOCTh (PYHKIMOHATBLHOIO PAIA.
IIpusnaxk BeiiepmuTpacca paBHOMEPHOH CXOAMMOCTH
¢pynkuuonanbHoro psiga. Illpusnaku Jupuxiae u Aoe-
JISI PABHOMEPHOM €XOAMMOCTH (YHKIHOHAJIBHBIX Psi-
aoB. CBoiicTBa paBHOMeEpPHO cxoasimmxcsi (GyHKIHO-
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Conep:xanue

HANBHBIX psifoB. TeopeMbl 0 HENpPEepLIBHOCTH, O IO-
YIEHHOM HHTEIPUPOBAHUM M JH(PepeHuupoOBaAHUHA
(pYyHKIIHOHATBHBIX MOCIeI0BaTeILHOCTE 1 PSAIOB.

Cooepoicanue 1eKYuoHH020 Kypca

OyHKIMOHABHBIE TOcIenoBaTensHOCTH. [loTouednas u
paBHOMEpHAsI CXOAMMOCTH (PYHKIIMOHAIBHBIX ITOCJIC0BA-
TeapHOCTEeH. Kputepun paBHOMEPHON CXOIUMOCTH (PYHK-
[MHOHANBHBIX TOCIeoBaTeIbHOCTEH. CBOWCTBA paBHO-
MEPHO CXOJISIINXCS TOCIEeI0BATEIHbHOCTEMH.

OyHKIUOHAIBHBIE PsAbL, IIOTOYEYHAss W pPaBHOMEpHas
CXOJMMOCTh (YHKIIMOHANBHOTO psina. llpusnak Betiep-
mTpacca PaBHOMEPHOH CXOAMMOCTH (DYyHKIIHOHAIEHOTO
pana. [Mpusznaku [dupuxie u AGensi paBHOMEPHOH CXOIH-
MOCTH (PYHKIMOHANbHBIX psimoB.  CBOWMCTBA CYMMBI
(YHKIIMOHAIBHOTO psfa.

71 OyHKIMOHATIBHBIE  IIOCIEAOBATEIb-
o HOCTH.

79 @OyHKIHOHAIBHBIE PSIIBL.

73 CpoiicTBa (PyHKIIMOHATBHBIX ITOCIIE-

JIOBAaTEJIbHOCTEN U PANIOB.

TeopeMbl 0 HENPEPHIBHOCTH, O NOWICHHOM MHTEIPHPOBa-
HUH U U depeHInpOBaHIN (YHKIIMOHAIBHBIX MOCIE0-
BaTEJIbHOCTEN U PAIOB.

Tembl npaxmuyeckux 3aHAMUU

[ToroueuHast 1 paBHOMEpPHAs! CXOOUMOCTH (YHKIIMOHAIIb-
HBIX TOcJeaoBatenbHOCTe. Kputepuu paBHOMEpHOU
CXOAUMOCTH (YHKIMOHAIBHBIX TOCIEAOBATEIHLHOCTEH.
CBoiicTBa PaBHOMEPHO CXOJSIIMXCS IOCIEI0BATEIbHO-
CTeH.

[Toroueunast 1 paBHOMEpHasE CXOAMMOCTh (DYHKIIMOHAIIb-
Horo psipa. OctaTo4HbIi wWieH (YHKUMOHAIBHOIO psija.
Kputepuit paBHOMEpHOH CXOAMMOCTH psfa. CBs3b MEXIY
(YHKIMOHAILHBIMU PSIIAMH U TIOCIIEI0BATEIBHOCTIMH.

71 DyYHKIMOHATBHBEIE  [TOCIEI0BATEb-
h HOCTH.

79 DYHKIUOHAIBHBIE PSJIBL.

73 JlocTaTouHbIe TPH3HAKH DPaBHOMEp-

HOM CXOOUMOCTHU CI)YHKI_II/IOHaJ'IBHOFO

IIpuznak Beliepmrpacca paBHOMEpPHOM CXOIUMOCTH
(YHKIMOHAIBHOTO pAa.

psna. [TpuzHaku upuxne u Abenst paBHOMEPHOW CXOJUMOCTH
(YHKIMOHAIBHBIX PSIJIOB.
CBoiicTBa PaBHOMEPHO CXOISIIMXCS (YHKIHOHAIBHBIX
PSIOB.
74 CaoiicTBa (QyHKIIMOHATBHBIX IMOCIE- "
4. CCJIEIOBaHNE HENPEPHIBHOCTH, BOZMOKHOCTH TOYJIEH-

JIOBAaTEJIbHOCTEN U PAJIOB.

HOT'O MHTETPUPOBaHUS U TP PepeHINpOoBaHHs (HYHKIHO-
HaJIBHBIX [TOCJIEJOBATEILHOCTEN U PSIJIOB.

8 CrenenHnble psigbl.

Crenennble psaabl. Teopema Aoenst. O0sacTh cxoam-
MOCTH cTemneHHOro psina. Pammyc cxonmmoctu. UH-
TepBaa cxoauMmoctu. Popmysa Komu-Anamapa. Bro-
pas Teopema Alens. CpoiicTBa CyMMBbI CTENEHHOTO
pana. Ilounennoe unTerpupoBanme u nuddepeHunpo-
BaHHe CTeNEeHHBbIX PAI0B. Apr(MeTHYeCKHE ONlepaliii
HA/l CTeNeHHBIMH PSiaMH. AHATUTHYeCKHe (PYyHKIMH.
Pan Teisopa. Ilpumep ¢yHKmmu, He pacKJIaAbIBaIO-
meiicas B creneHHoOM psxa. Pasiosxkenne ¢yHkuui B
cTeneHHble psAbl. JlocTaTo4HbIe YCJIOBHUS pa3Jioxke-
HUA (yHKIUM B cTeneHHOH psg. OCTaTOYHBIN 4ieH
¢popmyasl Teilsiopa B uHTerpanbHoii ¢opme, B dop-
max Jlarpanxka u Komu. Quenka ¢ noMmoumbio gopmy-
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HaumeHnoBaHme pa3iena THCHUTLTHHBI

Conep:xanue

apl Teiluiopa morpemHocTH npu 3amMeHe (QyHKUHH
MHoOrouwieHom. Paszno:xkenue B psaa Teisnopa siemen-
TapHBIX (PYHKIMH.

Cooepoicanue 1eKYuoHH020 Kypca

Crenennnle psinbl. Paguyc u untep-

Crenennsie psnsl. [lepBas Teopema Abens. O6nacTb cxo-

8.1 BaJl CXOAUMOCTH. JUMOCTH CTETIEHHOTr0 pAna. Pammyc cxomumoctn. MHTEp-
Baj cxoxumoctu. Popmyna Komu-A namapa.
82, CBoJiCTBa CTENEHHBIX PS/IOB. Bropas teopema AGens. CBoliCTBa CYMMBI CTEIIEHHOTO
psna. [lowrenHoe mHTErpUpOBanne U AuGGepeHITNPOBa-
HUC CTCTICHHBIX PSAIOB. ApupMETHICCKHE OIepaIiiy Hal
CTEHIEHHBIMH PSAAMHU.
8.3. Psn Teiinopa. Amnanutnueckue Gpynkuuu. Psg Teitnopa. Ilpumep dyHk-
UM, HE pacKiajblBarolieiics B creneHHou psa. [octa-
TOYHBIC YCJIOBHS PA3JI0XKEHUS! QYHKIIMH B CTEICHHOM PsII.
8.4 Paznoxenne QyHkuuii B creneHasle | Paznoxkenue B psn Teiinopa sneMeHTapHBIX (DyHKIHH.
PAIBL Ocrarounblii unen ¢gopmynsl Teinopa B HHTETpajbHOM
¢dopme, B dpopmax Jlarpamka u Komm. OreHka ¢ momo-
mplo  ¢opmynbl  Teiopa NOTpeIHOCTH TpU  3aMeHe
(GYHKIMH MHOTOYJICHOM.
Temvl npakmuyeckux 3auamuu
8.1 Paguyc wu wuHTepBan cxomumoctu | OmnpeneneHue paanyca U 00JacTH CXOJUMOCTH CTEIICHHO-
CTEIEHHOT0 pAa. ro psaga. opmyna Komu-Agamapa.
8.2. Omnepaunu Haj cTenieHHbIME psinamu. | [lounenHoe wuHTerpupoBanue u auddepeHIrpoBaHue
CTETICHHBIX PSiIOB. ApH(MeTHUecKue onepaniy Haj cTe-
TIEHHBIMU pAJaMHU.
8.3, Psa Teitnopa. IMoctpoenue psga Teiopa it 3alaHHON (PYHKIIMU, HC-
CIIEJIOBaHUE €ro CXOOUMOCTU. Pasznoxxenue ¢GyHKuuil B
CTEIEHHOM psifi ¢ 3aJaHHBIM LIEHTPOM Pa3I0KEHUsI.
8.4 Paznoxenue QyHknuii B creneHnble | Paznoxkenue B psn Teinopa sneMeHTapHBIX (DYHKIHH.
pAIBL OrneHka ¢ momoineio (opmMysisl Teliopa MOrpemHoCTH
1py 3aMeHe GYHKIUH MHOTOUWICHOM.
9. YHKIMH  HECKOTLKUX  Hepeve- Metpuueckoe npocrpancTio. Ipocrpancrso R".

HBIX.

HepasencrBa Ko 1 Munkoscckoro. Ilpexen n
HeNpepbIBHOCTh.  EBKJIMI0BO NPOCTPAHCTBO
R", ckaJsipHOe NpoM3BeeHne, HOPMA, METPHKA.
MocaenoBaTeabHocT Tovyek u3 R", exonumocts,
no;iHoTa npocrpancTea R". OTKphITHIE H 3aMK-
HyTbIe MHOkecTBa B R" M ux cBoiicrBa. O0s1acTu
B R". KomnakTabie MHOkecTBa B B R" 1 uX cBoii-
crBa. DYHKIUHM HECKOJIBKHX NepeMeHHBIX. IIpe-
aes1 PYHKIMA HeCKOJbKUX NepeMeHHbIX. becko-
He4YHOo MaJble. CBoiicTBa QyHKIMI, MMEIOIIHX
npened. Ilosropubie npeaessl. HenpepbiBHOCTH
(yHK1UIT HECKOJIbKNX NepeMeHHbIX. CBOMCTBA
HenpepbIBHbIX QyHKIMH B Touke. CBOMCTBA He-
npepbIBHLIX (pyHKuMii HA kKoMmmnakTte. TeopeMsl
Beiiepmirpacca u boabnano-Komm. Henpepois-
HOCTH KOMNo3uuuii. PaBHOMepHasi HenpepbIB-
HOCTh. lu(ppepeHunaibHOE HCHHUCTIeHUEe PYyHK-
IMH HECKOJBKUX IepeMeHHbIX. YacTHbIe Npou3-

BoaHble. {uddepenuupyemocts pynxuun. Iudg-
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¢pepenunai. CpoiicTBa 1udepeHIEpPyeMBbIX
pyuxumii. I'eomerpudeckuii cmbica nugdepen-
nupyemoctu. locrarounoe ycjiosue 1 pepen-
nupyemoctu. Anddepennupyemocts oTodpake-
nus u3 R" B R". ludpepennnan orodpakenns.
Martpuna SAxoou, sxoouan. Juddepenuupye-
MOCTh KoMmno3uuuu. UHBapunanTHOCTH hopMBbI
nepBoro auddepennuana. Ilipoussoanas no Ha-
npasJieHn1o. I'paanenT, ero reomeTpu4ecKuii
cmbici. Teopema o paBeHcTBe CMelIaHHBIX NPO-
u3BOAHBbIX. @opmyia Teisopa nist pyHKUMH He-
CKOJIbKHMX He3aBHCHMBIX IIePEMEHHbIX. JKCTpe-
MyM GyHKIHA HeCKOJIbKUX NnepeMeHHbIX. Heo0-
XOAMMBI€e YCJI0BHA JIOKAJIBHOI0 IKCTPeMyMa.
JlocTaTo4HbIe YCJI0BHS JJOKAJIBbHOI0 IKCTPpEeMyMa.
KBagparuunbie popmbl u ux coiictBa. Kpure-
puii CuiibBecTpa 3HaKOONPeeJIEHHOCTH KBajJpa-
TH4HO# opmbl. HesiBHbIe pynkumnu. [Ipocreii-
LU BAPMAHT TeOpeMbl 0 HesIBHOI pyHKuuH. 3a-
MeHAa NepeMeHHBbIX B (PYHKIUHU, TU(pPepeHunaIb-
HOM (hopMe M B YACTHOM MPOU3BOIHOM. Y CJIOB-
HbI 3KcTpeMyM. IIpsiMoil MeTOX OTBICKAHUSA TO-
YeK YCJI0BHOro 3kcTpemyma. Heo0xogumele ycio-
Bus. Pynkuus Jlarpan:ka. locrarounbie yciio-
BHS JIOKAJbHOI0 YCJI0BHOTI'0 3KcTpemyMa. Merton
MHOKUTeJIeH Jlarpan:ka.

Cooeporcanue 1eKYuoHHO20 Kypca

91 | Mpocrpancrao R".

MeTpuueckoe npoctpancTso. [Ipocrpanctso R". He-
paBeHctBa Komm u MunkoBcckoro. Ilpenen u He-
TnpepbIBHOCTh. EBKINI0B0 mpocTpanctBo R, cka-
JSIpHOE TpoM3BelleHHe, HopMa, meTpuka. Ilocieno-
BaTenbHOCTH Todek m3 R", cxomumocts, momHOTa
npoctpanctBa R". OTKpHITBIE U 3aMKHYTBIE MHOMKE-
crBa B R" u ux cpoiicrea. O6mactu B R". Komnakr-
Hble MHOKecTBa B B R" 1 ux cBoiicTea.

9.2 [Ipenen pyHKuMIT HECKONBKUX
IIEPEMEHHBIX.

[Ipenen QpyHKIMII HECKOJIBKUX NEepeMEHHbIX. becko-
HeuHo Mauible. CBoiicTBa (QYHKIUH, UMEIOIIUX Mpe-
nen. [ToBTopHbIE Tpeaesbl.

9.3 HenpepbiBHOCTS (PYHKITHIT He-
CKOJIBKUX ITIEpEMEHHBIX.

HenpepbIBHOCTh (YHKIMI HECKOJIBKUX IEepEeMEH-
HbIX. CBOICTBa HENpPEephIBHBIX (YHKIUII B TOYKE.
CBoiicTBa HempepbIBHBIX (YHKLIUNA Ha  KOMIIAKTE.
Teopema Beiiepmirpacca n bonbsuano-Komm. He-
IIPEPBIBHOCTh KOMIIO3ULM. PaBHOMeEpHas Helpe-
PBIBHOCTb.

9.4 HuddepennnanbHoe HCUUCTECHHUE
(GyHKINH HECKOJIBKAX TepEeMeH-
HBIX.

Yactuele mpousBoaHble.  uddepeHunpyemocts
¢byuknun. uddepenuuman. CpoiictBa auddepeHun-
pyembix QyHkiuil. ['eomerpudeckuit cmbicn audde-
pennupyemoctu. Jlocrarounoe ycioue auddepen-
mupyemoctd. Matpuna Skobu, skoOuan. dudde-
peHnpyemMoctb  kommosuimu. Juddepenuupye-
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MOCTh Kommo3unuid. JluddepeHunpyeMocTb OTO-
opaxenus u3 R" B R™. MupapuantHOCTH (OPMBI
neporo auddepennuana. [IpousBoaHas Mo Hampas-
JeHuto. ['palueHT, ero TeoMEeTpUYECKUH CMBICIH.
Teopema 0 paBEHCTBE CMEMIAHHBIX POU3BOIHBIX.
dopmyna Teinopa ayis GyHKIHMA HECKOIBKUX HeE3a-
BHUCHMBIX NIEPEMCHHBIX.

9.5 DKCTpeMyMbl (YHKIIMA HECKOJIb-
KHUX [TEPEMEHHBIX.

dopmyna Teiinopa 11 GyHKIHN HECKONIBKUX TIEpe-
MEHHBIX. DKCTpeMyM (YHKIMHA HECKOJIBKHX TIepe-
MeHHBIX. HeoOxoaumble YCIOBUS JOKAIbHOTO 3KC-
TpemyMa. JlocTaTo4yHbIE YCIIOBHUS JIOKAJIBHOIO 3KC-
TpemyMma. KBagpatuunble ¢GopMbl U HX CBOICTBa.
Kputepuii CunpBecTpa 3HaKOONPEAEIEHHOCTH KBaJ-
patuuHoil popmbl. Ciydail 1ByX MEepeMEHHBIX.

96 HesBuble ¢ynkmun. 3ameHa mne-

HesBuble pynkuuu. [IpocTeiiinii BapuanT Teopembl

PEMEHHBIX. 0 HesBHON (yHKUMHU. 3aMeHa MEePEMEHHBIX B (YyHK-
mun, nuddepeHnuansHoi popMe M B 4acTHOU IPO-
U3BOJHOMU.
9.7. VY CI0BHBIN KCTPEMYM. VYcenoBHbI 3kcTpeMyM. [IpsMoOl MeTox OThICKaHUS

TOYEK YCIIOBHOTO 3KcTpeMyMa. HeoOxoaumele ycio-
BHsI YCIOBHOIO 3kcTpemyma. Oynkuus Jlarpanxa.
JlocTaTtouHble yCI0BUS JIOKATBHOTO YCIIOBHOI'O 3KC-
TpeMyma. Meron MHOkuTeNen Jlarpanxka.

Temuwr npakmu4ecKux 3anAMUL

9.1 [Ipenen n HenmpepbIBHOCTh (PYHK-
LU HECKOJIBKUX TEPEMEHHBIX.

JIBoliHBIE W TOBTOpHBIE Mpenensl. [ccimenoBanue
BOIIPOCA CYLIECTBOBAHUS JBOMHOIO Mpeeia U 3a1a-
ya MoMcKa ero 3HaueHus. beckoneuno maneie. CBOM-
cTBa (DyHKIMH, uMeromux npezaen. HempepbslBHOCTH
(GyHKIMI HEecKOJbKUX NepeMeHHbIX. CBoiicTBa He-
IpepbIBHBIX (YHKIMN B TOUKe. PaBHOMepHas Hempe-
PBIBHOCTb.

9.2 Huddepenmupyemocts  GyHKUINN
HECKOJIbKMX TI€PEMEHHBIX.

Yacrtueie mpousBoaubie. Juddepeniman. Teopema o
pPaBEHCTBE CMEIIAHHBIX NPOU3BOAHBIX. Juddepen-
UPYEMOCTh CIOXKHBIX (QyHKIuH. uddepenuupye-
MocTh otoopaxenus u3 R" B R". TlpousBoaHas 1o
HampaBieHuto. ['paaveHT, ero reoMeTpu4ecKuit
CMBICIL.

93 3ameHa NEPpCMCHHBbIX.

WuBapuanTHOCTh (opMBI MepBoro auddepeHnuana.
3aMeHa mepeMeHHbIX B (QyHKuuHU, nuddepeHnuanb-
HOM (hopMe U B YaCTHOH NMPOU3BOAHOM.

9.4 ®opmymna Teinopa aisa GyHKIHI
HECKOJIbKUX ITePEMEHHBIX.

Paznoxxenne mno ¢opmyne Telnopa mist QyHKIMH
HECKOJIbKUX HE3aBUCHMBIX IEPEMEHHBIX.

9.5 DOKCTpeMyMbl (PYHKIMIA HECKOJIb-
KHUX IIEPEMEHHBIX.

DKCTpeMyM (PYHKITUN HECKOJIBKUX ITEPEMEHHBIX.
Heo6xonnmoe yciaoBue JTIOKJIBHOTO SKCTPEMyMa.
CranuoHapHble TOUYKH. [JocTaTOYHBIE YCIOBHS JIO-
KaJILHOT0 DKCTpeMyMa. I'eccuan, ciydaid 1ByX mepe-
MeHHBIX. KBagpartuunas gopma Broporo auddepen-
nuana, kpurepuii CuibBecTpa.
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VYcenoBHbI 3kcTpeMyM. IIpsAMoON MeTox OTBICKaHUSA
TOYEK YCIOBHOIO 3KkcTpeMyma. Oynkuus Jlarpanxa.
HeoOxoauMmble ycIOBHSL YCIOBHOTO 3KCTpEMyMaA.
JloctaTouHble yCIOBHS JIOKAJIBHOIO YCIOBHOIO 3KC-
TpeMyma. Meron MHOkuTeNen Jlarpanxka.

9.6 VY CI0BHBIN KCTPEMYM.
10 HuTerpasnel, 3aBucsiliie OT napa-
' MeTpa.

CoOcTBeHHbIe HHTErpasbl, 3aBHCAIIME OT MapaMeTpa,
HeNpPepPbIBHOCTb, HHTEIPUPYEeMOCTh, IHpdepeHu-
pyemoctb. Heco0cTBeHHbIE HHTErPajbl, 3aBUCSIIHE OT
napamerpa. PaBHOMepHasi CXOAMMOCTL HeCOOCTBEH-
HBIX HHTErpajioB, 3aBUCAIIMX OT mapamerpa. Kpure-
pyM M NMPU3HAKM PABHOMEPHOIl CXOAUMOCTU HecOOCT-
BEHHBIX MHTErpajioB, 3aBHCAIIMX OT mapamerpa. He-
NMPepPBIBHOCTD, TH(depeHINPyeMOCTh, U3MEHEeHUEe MO0~
PsiiKa MHTErPUPOBAHMS [AJSl HECOOCTBEHHBIX HHTe-
rpajioB, 3aBHcAIIMX OT napamerpa. Ilpumenenue K
BbIYHCJEeHNI0 HHTerpanos. UaTerpansl Jupuxie, Jii-
aepa-Ilyaccona, Jlaniaca u ®@penesi. JiljiepoBbI MH-
TerpaJbl. I'- u B-dynkuum u ux cBoiicTpa.

Cooeporcanue 1eKYuoHHO20 Kypca

10.1 CoOCTBEHHBIC HWHTETPAJIBI, 3aBHCS-
" | ue ot mapamertpa.

CoOCTBeHHBIE HWHTErpajbl, 3aBUCSIIHE OT Mapamerpa, U
UX CBOKMCTBA: HEMPEPHIBHOCTh, HHTETPUPYEMOCTb B AU(-
(hepeHIIUPYEMOCTb.

10.2 HecoGcTBeHHBIC WHTETpANbI, 3aBHU-
" | csamue ot mapamerpa.

HecobOcTBeHHbIE MHTErpalibl, 3aBHCALIME OT MapaMeTpa.
PaBHOMEpHasT CXOAMMOCTH HECOOCTBEHHBIX HWHTETPAJIOB,
3aBHCAIMX OT MapameTpa. Kputepuu u npusHaku paBHO-
MEpPHOH CXOAMMOCTH HECOOCTBEHHBIX MHTETPAlOB, 3aBU-
CAIIMX OT mapameTpa.

10.3 CBoiicTBa HECOOCTBEHHBIX MHTETpa-
"' | 0B, 3aBUCSIINX OT mMapamerpa.
[TprMephl BEIYHUCIICHUSL.

HemnpepsiBHOCTh, auddepeHmpyeMocts, U3MEHEHUE TI0-
psIKa MHTETPUPOBAHMS JUIi HECOOCTBEHHBIX WHTErpa-
JOB, 3aBUCAIIMX OT mapamerpa. [I[puMeHeHne K BbIYHMC-
JCHUIO HEKOTOPBHIX WHTerpaioB. Wurerpamsr upuxie,
Oiinepa-Ilyaccona, Jlamnaca u @penens.

10.4. OWepoBBl HHTETPAIBI.

OlinepoBbl wHTErpaibl. [-pyHkius, B-dbyHkmms u ux
CBOICTBA.

Tembl npaxmuyeckux 3aHAMUU

10.1 HHrerpainel, 3aBucsAmue OT napameT-
| pa.

CoOcTBeHHbIE MHTETPajibl, 3aBUCSIIUE OT MapaMmeTpa, U
UX CBOICTBa: HENPEPHIBHOCTb, HHTETPUPYEMOCTb U AU(-
¢depenmpyemMocTb. HecoOCTBEeHHBIE MHTETpaibl, 3aBUCS-
mMe oT mapamerpa. PaBHOMepHasi CXOAUMOCTh HEcoOCT-
BEHHBIX MHTETPAJIOB, 3aBUCALIMX OT mapamerpa. Kpure-
PUH U [IPU3HAKHA PAaBHOMEPHOW CXOJUMOCTH HECOOCTBEH-
HBIX MHTETPAJIOB, 3aBUCAIIMX OT MapaMeTpa.

10.2 CBoiicTBa HECOOCTBEHHBIX HWHTETpa-
""" | 0B, 3aBUCAIIMX OT IapameTpa.

JlokazatensCTBO HENpephIBHOCTH, auddepeHmpyemMo-
CTH, BO3MOYKHOCTH U3MEHEHMsI MOPsIIKa MHTErPUPOBAHUS
JUIA HECOOCTBEHHBIX HWHTCIrpajioB, 3aBUCAIINX OT I1a-
pamerpa.

10.3 ITpumepbl BBIYKCIEHUST HECOOCTBEH-
" | HBIX HMHTETPAJIOB, 3aBUCSIIMX oT
napamerpa.

Wnterpanel dupuxine, Oiinepa-lIlyaccona, Jlammaca u
®penens.

10.4. OHepoBBI HHTETPAJIBL.

I'-¢ynknus, B-GyHkius u ux cBOHCTBA.
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11 KpaTHble uHTErpaJibl.

H3zmepumocth no Kopaany muoxects u3 R". IIpumep
MHOKecTBa, He n3Mepumoro no Kopaany. Kpurepnii
H3MEePUMOCTH MHOecTB. CBoOiicTBAa HM3MEPHMMBIX MO
Kopnany mHoxecTB. MHOMXKeCTBa HYJIEBOH Mepbl.
IIpumepsl u3MepUMbIX MHOKecTB. JIBOWHOW wuHTe-
rpaji, ero reoMeTrpuyeckasi MHTepnperanus. Onpene-
JieHHue KpaTHOro uHrerpajga Pumana. UHTerpanbHbie
cymmbl Pumana u lapOy. Kpurepuii unterpupyemo-
ctn ¢pynknui. Knaccel mHTerpupyeMsnix mo Pumany
¢pynkuumii. CBojicTBa KpaTHOro mHTerpana Pumana.
CaeleHNe KpaTHOT0 HHTerpajia K moBTopHoOMY. 3ame-
HA NepeMeHHOl B KpPaTHOM HWHTerpajie. Boruucienne
o0bema n-mMepHoro mapa. Mexannyeckne u ¢usnde-
CKHe NPWIOKEeHHsI ABOIHBLIX HHTerpajoB. Hecodct-
BE€HHbIE KPATHbIE HHTEIPAJIbL.

Cooeporcanue 1eKYUOHHO20 Kypca

111 | Mepa XKopnana B R".

Kretku u Ki1eTounsle MHOkecTBa B R". Mepa YKop-
nana B R". M3mepumocts no YKopaany MHOXKECTB M3
R". IIpumep MHOKeCTBa, He M3MepUMOTo 1o YKopna-
Hy. Kpurepuii nsmepumoctu MHokecTB. CBolicTBa
n3MepuMblx 1o JKopmany MHoxecTB. MHokecTBa
HyJIeBOU Mephl. [IprMepbl N3MEpUMBIX MHOKECTB.

11.2. Kpatublie unrerpasl.

JIBOWMHOW MHTErpaji, ero reoMeTpudecKas HHTepIpe-
tanusa. OnpeneneHne KpaTHOro MHrerpana Pumana.
WnTerpanbubie cyMMbl Pumana u lapOy. Kputepuit
uHTerpupyemoctu ¢ynkiuil. Kmaccsl mHTErpupye-
MbIX TI0 Pumany ¢ynxiuii. CBoiicTBa KpaTHOTO HMH-
terpana Pumana.

11.3 ITpeobpa3oBaHusi B KPaTHOM HHTE-
" | rpare.

CBeneHue KpaTHOTO UHTETpajia K IOBTOPHOMY.
3aMeHa NEpEeMEHHOW B KpaTHOM uHTerpane. Cras-
JTapTHBIE 3aMEHbI IEPEMEHHBIX.

HecobcTBeHHBIE KpaTHBIE HHTETPabl.

11.4 HpI/IJ'IO)KeHHSI KpaTHbIX HHTCTPAJIOB.

Brruncnenne o6bema n-MmepHoOro 1mapa. Mexanude-
ckue U GU3NYECKUe MPUTIOKEHUS TBOWHBIX HHTETpa-
JIOB.

Temobl npakmu4ecKux 3AHAMUL

111 Omnpenenenne u CBOICTBA KPaTHOTO
" | uHTErpana.

Wnterpanbubie cymmbl Pumana u JlapOy. Beruncie-
HHE KpaTHOro WHTerpaiga mo ompenencHuro. CBOMCTBA
KpaTHOro uHrerpajia Pumana.

11.2. | CBenenue kpaTHOro MHTErpana K
IIOBTOPHOMY.

CBelleHne KpaTHOrO MHTErpajia K TOBTOPHOMY.
Briunciienre KpaTHOTO HHTETpajia yepe3 MNOBTOPHbBIN.

11.3. | 3aMeHa NEpEeMEHHOH B KPaTHOM
UHTETpae.

3ameHa NepeMeHHOW B KpaTHOM uHTerpane. CraH-
JApPTHBIE 3aMEHbl MEPEMEHHBIX: MOJSAPHAs, LUIMHI-
puueckasi, chepryueckas.

11.4 [IpunoxeHus KpaTHBIX UHTETPAJIOB.

Mexanuueckue W (pU3UYECKHE MPUIIOKEHUS TBOM-
HBIX MHTErpajioB. Beruucienue miomamu / odbema,
MaccChbl, KOOpJAMHAT LIEHTpPa MacC, MOMEHTOB HHEp-
IUU.
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12.

KpuBoJsiuHeiinbie 1
NMOBEPXHOCTHbIE HHTErPaJibl.

KpuBosuHeiinble uHTErpajnl 1-ro poga. MexaHuue-
ckmii cmbica. KpuBosimHeliHbIe HHTErpaJbl 2-10 poja.
Pabora cnabl. CBsi3b MexkAy MHTerpagamMu 1-ro u 2-ro
poaa. Opuenranus kpupoii. ®opmyaa I'puna. Ycio-
BHSl HE3aBMCHMMOCTH KPUBOJIMHEI{HOI0 HHTerpaJia 2-ro
poxa oT mMyTH MHTerpupoBaHus. UHTerpas mo 3amk-
HyTOii KpuBoii. Heo0xonumoe ycjioBHe He3aBHCHMO-
ctu. Tounble (opmbl, HeOOX0AUMOE W JOCTATOYHOE
ycJI0BHe He3aBMCHMOCTH KPHBOJIMHEIHOI0 MHTerpaja
2-r0 pojAa OT MYTH HHTErPHPOBAHMS.

IoBepxHocTu B R3. IloBepXHOCTHBIE HHTETPAJIbI.
IlonsiTHe MOBEPXHOCTH, MPOCTAS peryJsipHasi MOBepx-
HocTh Kiaacca Ck. KpuBosmHeliHble KOOPAUHATHI HA
IOBEPXHOCTH, JOKAJIbHbIH penep. KacarenbHast mioc-
KOCTh U HOpMaJub. Bropas kBaapaTuynas gopma mno-
BEPXHOCTH. JJieMeHT Iuiomaan mosepxHoctu. Ilmo-
maab nopepxnocru. I'nagkue mosepxnoctu B R3. Ky-
COYHO-TJIaIKNe MoBepxHocTH. [loBepXHOCTHBIE MHTe-
rpaasl 1-ro pona. IloBepXHOCTHBIE HWHTerpaJjbl 2-ro
pona. Paznununbie gopmbl 3anucu. CBsA3b MeXKIy I0-
BEPXHOCTHBIMHM MHTerpajgamu 1-ro u 2-ro poga. Opu-
eHTanus noBepxHocTH. KycoyHo-ragkue NMOBepXHO-
CTH, OpMeHTanusA. I'paHNIIa MOBEPXHOCTH, ee OpHeH-
Tanusi. @opmysaa Octporpaackoro-I'aycca. MexaHu-
yeckuii cMbIca popmyiabl OcTporpaackoro. @opmyJia
Crokca.

Cooeporcanue 1eKYUuoHHO20 Kypca

12.1.

KpuBonuneitnpie unTerpansl 1-ro u
2-ro pona.

Kpusonuneitasie naTErpasl 1-ro poga. CBoiicTBa 1 Me-
xaHn4yeckuid cmeicn. KpuBonuHeilHble uHTErpaisl 2-ro
pona. Pabora cunbl. Opuentanus KpuBoi. CBs3p MEXIY
uHTerpasamu 1-ro u 2-ro poja.

12.2.

®opmyna ['puHa U ycioBusl HE3aBU-
CHUMOCTH OT ITyTH HHTETPUPOBAHUSL.

®opmyna 'puHa. YCiioBUs HE3aBUCUMOCTH KPHBOJIMHEH-
HOT'O MHTErpasa 2-ro pojaa oT MyTH UHTerpupoBanus. 1H-
Terpaj Mo 3aMKHYTOW KpuBoi. HeoOxommmoe ycioBue
He3aBUCUMOCTH. TouHbIe POpMBI, HEOOXOAUMOE U JIOCTa-
TOYHOE YCJIOBHE HE3aBHCUMOCTH KPUBOJMHEHHOIO MHTE-
rpajia 2-ro pojia OT IyTH WHTETPHUPOBAHMSL.

12.3.

IToBepxHoctu B R3 u mosepxHocrt-
HBIC MHTCTPAJIbL 1-ro poaa.

IToBepxHoctu B R3. IlonsTHE MOBEpXHOCTH, MpOCTas
peryisipHast noBepxHocTh knacca Ck. KpuBosimueiinoie
KOOPJMHATHI HA IOBEPXHOCTH, JIOKalIbHBIM penep. Kaca-
TeJbHAs TUIOCKOCTh W HOpManb. Bropas kBaapaTHdHas
(opMa TOBEPXHOCTU. DJEMEHT IUIOMIAJN ITOBEPXHOCTH.
ITnomane nosepxHoctH. ['maakue nosepxuoctu B R3. Ky-
COYHO-TJIAZIKME TIOBEPXHOCTU. [loBEepXHOCTHBIE MHTETrpa-
761 1-ro pona. CBOWCTBA U MEXaHUYECKHI CMBICIL.

12.4.

[ToBepxHOCTHBIE 2-10

pona.

HWHTCTpaJibl

[ToBepxHOCTHBIE MHTErpanbl 2-ro poaa. Paznuuneie dop-
MBI 3armucu. CBsI3b MEXIY MOBEPXHOCTHBIMH HMHTETpalia-
Mu 1-ro u 2-ro poga. OpuenTanus noBepxHocTu. Kycou-
HO-TJIQJIKUE MOBEPXHOCTH, OpHeHTanus. ['panuma mo-
BEPXHOCTH, €€ OPUEHTALMSL.

12.5.

®opmynsl Ctokca nu OcTporpancko-
ro.

®opmyna  Octporpamckoro-I'aycca.  MexaHWdeckuid
cMbicn opmyiel Octporpaackoro. @opmyna Crokca.
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Tembl npaxmuyeckux 3aHAMUU

12.1 KpuBonuneitnpie uHTErpasiibl  1-ro
| pona.

KpuBonmneitasie naTerpansl 1-ro poma. CBoiicTBa 1 Me-
XaHUYECKUNA CMBICIL.

12.2 KpuBonuHeiiHple HHTErpajibl  2-TO
| pona.

KpuBonmneitneie maTETpansl 2-ro poxa. Pabora cuibl
Opuenranus kpuBoid. CBA3b MEXIY MHTErpaiaMu 1-To u
2-ro pona. @opmyna I'puHa. YcIOBUS HE3aBHCUMOCTH
KPUBOJIMHEHHOT0 UHTErpanga 2-ro poia oT IIyTH UHTETPHU-
poBanus. Tounple GOpMBI, HEOOXOIUMOE U TOCTATOUHOE
yCIIOBHE HE3aBUCHMOCTH KPWUBOJMHEHHOrO MHTErpana 2-
IO poja OT IyTH UHTETPUPOBAHMUSL.

12,3 | l1omans MOBEPXHOCTH H MOBEPXHO-
" | crHBIe UHTErpaNsI 1-r0 pona.

Bropass xBampatmunas ¢opma MOBEPXHOCTH. ODJIEMEHT
mIomany nosepxHoctu. [lnomaas nosepxHoctu. ['maakue
noBepxHocTH B R3. Kycouno-riagkue nosepxnoctu. Ilo-
BEPXHOCTHBIE MHTerpaibl 1-ro pona. CBoiicTBa U Mexa-
HUYECKHH CMBICIL.

12,4, | HoBepXHOCTHbIC  MHTErpasbI 2-ro
" | pona.

[ToBepxHOCTHBIE MHTETPANBI 2-TO poaa. Pazmmunsre dop-
MbI 3anucu. CBsi3b MCKAY IMOBCPXHOCTHBIMU MHTETpaia-
MU 1-ro u 2-ro poaa. OpueHtanus nosepxHoctu. Kycou-
HO-TJIaJKHUE MOBEPXHOCTH, OpHeHTauusa. ['panuna mo-
BCPXHOCTH, €€ OPUCHTALIN.

125 ®opmyna CTokca.

CormacoBanne opuentanuu. Kpait moBepxnoctu. ®Dop-
Mysa CTOKca - €€ NPUMEHEHUE U MEXAHUYECKHUM CMBICII.

126 ®opmyna OcTporpaackoro.

®opmyna  Octporpanckoro-I'aycca.  MexaHudeckuit
cMBbIcT popMyIsl OCTpOTpaIcKoro.

13. Teopus moss.

Cransipuble U BeKTOpHble moJs. Onepatopsl grad,
rot, div u ux cpoiicrBa. IloTeHHA/JILHOE BEKTOPHOE
noJjie, COJIeHONIAJIbHOE TO0JIe, onepaTop «Haldaa». Bek-
TopHasi UHTepnperanus ¢(opmya OcTporpaackoro u
Crokca. MexaHMYeCKHil CMBICJ BEKTOPHOIO II0JIA,
NMOTOK, PAacX0AUMOCTb, WHMPKYJISILHMA, BUXPb, BEKTOP-
Hble JUHUHU U BEeKTOPHbIE TPYOKH.

Cooeporcanue 1eKYUOHHO20 Kypca

13.1 CkasnsipHble 1 BEKTOPHBIE TOJIS.

Omnpenenenus cKalIpHBIX U BEKTOPHBIX Nojei. Oneparto-
psI grad, rot, div u ux cBoiictBa. [loTeHIMaIBHOE BEKTOP-
HOE T0JI€, COJICHOUIATIBHOE TI0JIE, ONepaTop «Habiay.

BekropHast uHTepnperanus GopmyI
13.2.
Octporpanckoro u CTokca.

BekropHast unTepnperanus dopmysn OcTporpajickoro u
Crokca. MexaHMUYEeCKHd CMBICIT BEKTOPHOTO TIOJIA, MOTOK,
PacxoJMMOCTb, IUPKYJISALUS, BUXPb, BEKTOPHBIEC JINHUN H
BEKTOPHBIE TPYOKH.

Temwl npakmu4ecKux 3aHAMULL

13.1 CkasnsipHble ¥ BEKTOPHBIE TTOJIS.

Omepatops! grad, rot, div 1 ux cBoiicTa. [loreHnmansHoe
BEKTOPHOE T0JIE, COJICHOMJIAIBHOE TI0JIe, OINepaTop «Ha-
Ouay.

BekropHast uHTepnperanus ¢GopmyI
13.2.
Octporpanckoro un Ctokca.

®opmynsl Octporpaackoro u CTokca Ha SI3bIKE TEOPUU
nojsi. MexaHW4YecKuil CMBICI BEKTOPHOTO TOJISI, MOTOK,
pacxoauMOCTh, UUPKYJISALUS, BUXPb, BEKTOPHBIE JINHUH U
BEKTOPHEIE TPYOKH.

14. Psaab1 Dypsoe.

TpuroHomerpuuyeckasi cucrema QyHKIUIA H ee CBOJ-
crBa. Tpuronomerpuyeckunii psix ®@ypne. PaBHomep-
Hafl CXOAMMOCThL psina Pypbe. AGCOJIOTHO HWHTErPH-
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pyembie pynkuun. Jlemma Pumana. CxogumocTts psiga
®ypoe B TOuKe. HacTnuHbie cymMbl psaga Pypbe. Ana-
po Jdupnxie u ero cpoiictea. Cxonumocthb psjga @ypbe
B Touke. Ilpunuun goxkanuzauum. Ipuznak Jduumu.
Ycaosue I'esqibaepa. JloctaTouHoe yCaI0BHE Pa3ii0Ku-
MOCTH (PpyHKIMM B TPUrOHOMeTpH4YecKknil psig Dypsbe.
KycouHo-HenpepbIBHbIC 7| KYCOYHO-
aupdepenuupyemblie pyHkunu. PaBHomMepHasi cxoau-
MocTh psifa @Dypbe I HeNmpepbIBHBIX (QYHKIMIA,
HMEIINX KYCOYHO-HeNpPEepPbIBHYI0  IPOU3BOAHYIO.
IMounennoe nuddepeHupoBaHue ¥ UHTErPHUPOBAHHE
psina ®dypse. Snpo Peiiepa u ero cpoiictpa. Teopema
®eiiepa. Teopema BeiiepmTpacca 0 paBHOMEpHOM
NPUOJIMKEHUN HelpepbIBHON (YHKIUM MHOIrO4YJIeHAa-
mu. Psigpi @ypbe Ha orpeske [0,L], [-L, L]. Oomasn
Teopus psinoB Dypoe.

Cooeporcarnue 1eKYUOHHO20 Kypca

14.1.

Tpuronomerpudeckuii psg Oypsoe.

Tpuronomerpuueckast cucteMa (QpyHKIHMIA U ee CBOMCTBA.
Tpuronomerpuueckuid psiag @ypre. PaBHOMEpHAs cxonu-
MocCTh psima Dypre. AOGCONIOTHO MHTETpUpYyeMble (DyHK-
uuu. Jlemma Pumana. Cxogumocth psiga @ypse B TOUKE.
Yactuunbsle cymmsbl psga Oypee. Anpo Hdupuxie u ero
CBOICTBA.

14.2.

YcnoBus pa3nokuMocTH (QyHKIHU B
TpuroHomerpuueckuii psg ypse.

JocTtarouHoe ycnoBre pa3ioKUMOCTH (QYHKIHH B TPUTO-
HoMmeTpuueckuil psax Pypwe. [lpuHnun Jokanusanuu.
[Ipuznak  Junuu. VYcnoue T'enpnepa. Kycouno-
HETpephIBHBIE U KycOUHO-Iu(depeHuupyeMblie QyHKINH.
PaBHoMepHas cxogumocth psaa Dypbe JUisl HENPEPBIB-
HBIX (YHKIMH, UMEIOLINX KyCOYHO-HENPEPHIBHYIO IPO-
n3BonHyt0. Ilounennoe auddepeHpoBaHNe U UHTETPHU-
poBaHue psiia Pypee.

14.3.

Paznoxenue pyHkuumii B psig Oypoe.

Snpo Deitepa u ero cpoiictBa. Teopema Deiiepa. Teope-
Ma Belieprpacca o paBHOMEpHOM MPUOIMKEHUH HENpe-
peIBHON (DyHKIIMM MHOTOWIeHaMu. Psner dyppe Ha OT-
peske [0,L], [-L, L]. O6mast Teopusi psinoB Pypbe.

Temuvl n

pakmudecKux 3AHAMUL

14.1.

Tpuronomerpuueckuii psg ypse.

Tpuronomerpuueckas cucteMa (pyHKIHMIA M ee CBOMCTBA.
KycouHo-HenpepbIBHEIE U KyCOYHO-IU(GepeHInpyeMble
¢ynkuun. Iloctpoenue TpuroHomerpudeckoro psga Dy-
pre. CxoaumocTs psina Pypoe.

14.2.

Paznoxxenne ¢QyHKIME B TpHUTOHO-
MeTrpuueckuil psag Pypee.

HocraTouHoe ycinoBue pa3ioXUMOCTH (DYHKIIUU B TPUTO-
HoMmeTpuueckuil psag Dypee. Pagsl dyppe Ha oTpeske
[O,L], [-L, L]. Hemonwusii psin @ypwe. Pasnoxenue no
CHUHYCaM M KOCHHYycaM KpaTHbIX nyr. [TowreHnoe audde-
PEHLIMPOBaHKE U HHTErpUpoBaHue psna Dypee.

5. IIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIEYEHUS JJIsI CAMOCTOSITEJIbHOM
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7. http://www.iglib.ru/ Daexrponnas Ooubiarorexka 1Qlib 0Opa3oBaTeIbHBIX M IMPO-
CBETUTENIbCKUX M3/1aHuil. OOpa3oBaTeNbHbBIN pecypc, 00beIMHSAIONMUI B ce0e NH-
TEPHET-OMOIMOTEKY U TOJB30BATEIbCKUE CEPBUCHI JJI MOJHOIICHHONW pabOThI €
oubmuoreunbiMu (pougamu. CBOOOMHBIA AOCTYN K DBJICKTPOHHBIM y4eOHUKAM,
CIOPABOYHBIM U YYEOHBIM MOCOOMSIM. AyIUTOPHUS 3JIEKTPOHHOM OMOIMOTEKH
IQlib — cTynenTsI, mpenogaBarenu y4eOHbIX 3aBEACHUHN, HAYYHbBIC COTPYIHUKH U
BCE T€, KTO XOYET NOBBICUTH CBOW YPOBEHb 3HAHUM.

8. http://eqworld.ipmnet.ru/ru/library.ntm EqWorld — mMup maremarudeckux ypas-
HEeHUW. YueOHo-oOpa3oBarenbHas (pU3MKO-MaTeMaTudyeckas OMOIMOTEKa. DIeK-
TpoHHast Oubnunoreka conepkut DjVU- u PDF-¢aiinibl yaeOHHKOB, Yy4EeOHBIX MO-
coOuii, COOpPHUKOB 3a7a4 U YIPAKHEHH, KOHCIIEKTOB JIEKI[UH, MOHOTrpadwuii,
CIPaBOYHHMKOB M JUCCEpTallMil O MaTeMaTHKe, MexaHuke u ¢usuke. Bce mare-
pHaibl IpUCTIaHbl aBTOPAMH M YWTATENIAMU WU B3SATHl U3 MHTepHeTa (M3 Www
apXMUBOB OTKPHITOTO jocTyma). OcCHOBHOM (hOoH OMOIMOTEKHA COCTABIISIOT KHUTH,
M3J1aBaBIIMECsS TPUALATH U OoJiee JIeT Ha3al.

9. http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l

op=viewlink&cid=1314 ®denepanpHpiii mopTann "Poccuiickoe obOpa3zoBanue'.
Karasor o6pa3oBaTelbHBIX pECYPCOB.

6. ®OH/1 OIIEHOYHBIX CPEJICTB JJI1 TPOBEJAEHUSI IPOMEXYTOYHOMN ATTECTALIIUU
OBYYAIOLUXCS MO JUCUUILIMHE
(Ilepeuenv komnemenyuil ¢ ykazaHuem dmanos ux oopmMuposanus, onucanue nokasamenetl u Kpume-

pues OoyeHUBaHuA KOMI’lemeHl/ﬂ/llZ HA pasiuvdrnsvlx amanax ux qbopmupoeaﬁuﬂ, onucarue wKajl oyenuesa-
HUA, munoevle KOKmMpOoJibHble 3a0aHUS UAU UHbLE mamepudaiivl, Heobxooumvie 07 OYEeHKU 3HaHu12, yme-
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HULl, HABLIKOB U (UU) ONbIMA 0esIMeNbHOCMU, XAPAKMEPU3VIOWUX dMansl hopMuposanus KomMnemeH-
yutl 8 npoyecce 0C80eHUsL 00PA308aAMENbHOU NPOSPAMMbL, MeMOoOUdecKue Mamepuabl, Onpeoesio-
wue npoyedypvl OYeHUBAHUSL 3HAHUL, YMEHUL, HABbIKOG U (U1l) ONnbima OesmenbHOCmU, Xapakmepu-
3YIOWUX SMAansvl YopMUpo8aHus KoMnemeHyuii)

6.1 Ilacnopm ¢ponoa ouenounvlx cpeocme no OUCUUNIUHE

Koa xonTpoanpyemoii HANMEHOBANME
Ne KonTpoanpyemsblie pa3aesnl (TeMbl) AUCHUILTHHBI KOMIleTeHIUH (M1H eé
n/n (pe3yJbTaThl MO pa3aeaam) yacTH) / u ee hopmyan- oueﬂoqc};(:;o cpei-
POBKA — 110 3KeJIAHUIO
1 YucnoBble OCIIEI0BATENIBHOCTU MK-2 Kontp
pabora Nel
2 [Ipenen u HeMPepBIBHOCTH (PYHKIMH K-2 Kontp
pabota Ne2
3 JuddepenimanbHoe HCUUCICHAE K- 2 KonTtp
pabora Ne3
4 Heonpenenennelil nHTErpas K-2 KonTtp
pabota Ne4
5 OnpeneneHHbli nHTErpa Pumana MK-2 Kontp
pabota Ne4
Ok3ameH | I1K-2 Ox3ameH
6 UrcnoBble psabI KonTp
11K-2 pabota Ne5
7 OyHKIHOHATBHBIE TIOCTIEI0BATEILHOCTH U PAIBI K-2 KonTtp
pabota Ne5
8 CreneHHbIe psiibl Kontp
11K-2 pabota Ne5
9 @DYHKIMU HECKOJIBKUX IEPEMEHHBIX K-2 KonTtp
pabota Neb
Ox3ameH 1 [K-2 OK3aMeH
10 WHrerpaiel, 3aBucsLUe OT IapaMmeTpa K-2 Kontp
pabota Ne7
11 KparHbie uaTEeTpaIIBI K2 Kontp
pabota Ne8
12 KpuBonuneitnsie u K-2 KonTtp
MTOBEPXHOCTHBIE MHTETPaJIbI pabota Ne9
13 Teopust mons Kontp
T1K-2 pabota Ne9
14 Psner @ypre KonTtp
TK-2 pabora Nel0
6 Ok3ameH I [1K-2 OK3aMeH

6.2 Tunoewie KonmpoJibHble 3A0aHUs UL UHbLE mamepuaiibl

6.2.1.

DK3aMEHbI

a) munosvle BONPOCHL (3A0AHUS).

el A

[Monsitus sup u inf. Pasnmuunsie onpenenenus. Teopemsl cymiecTBoBanus SUP u inf.

Teopema o CylecTBOBaHHM MaKCHMAIILHOTO 3JIEMEHTA U €€ CIIC/ICTBUSL.

Jlemma KaHTOpa 0 BIIOXKEHHBIX OTpE3KaXx.

Yucnosast ociIe0BaTeIbHOCTD U ¢ Tpeliell. beckoHeuHo Maible 1 OECKOHEYHO OOJIbIINE MOo-
CIIEIOBATENILHOCTH, HX CBOWCTBA.

EnvHCTBEHHOCTh U OTPaHHMYCHHOCTH MTPEIEIIa MOCIIEI0BATEIBHOCTH.
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6.
7.
8.
9.

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.

20.

21.
22.

23.
24,
25.

26.

217.

28.
29.
30.

31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.

44

IIpenenbHbIl IEPEX0] B HEPABEHCTBAX. Teopema 0 Tpex MoCIe0BaTEIbHOCTSX.
MoHoToHHbIE TTocaenoBaTenbHOCTH. Teopema Beiiepmirpacca.
Hucno € ¥ COOTBETCTBYIOUIMI €MY ITPEAEN YUCIOBOM NOCIEN0BATEIBHOCTH.
[ToanocnenoBatenbHOCTH. TEeopeMa 0O CylIECTBOBAHUU MpeJieia NOCIEA0BATEIbHOCTH, CBSI3aH-
HOM C YaCTUYHBIMU Tipenenamu (kputepuit Nel).

Jlemma bonbsriano-BeliepmTpacca.

Teopema Kantopa u ee ciencrsue. Hecuetnocts R.

YacTtuunsle npenensl. Kputepuii TOro, 4To 4MCIIO @ SBISIETCS YaCTUYHBIM IIPEIEIOM.
Kpurepuii Toro, 4ro 4ucio a sBigeTcs BEpXHUM (HHXKHUM) nipeaenom. Kputepuii cymiecTso-
BaHU4 MpeJiesia MOoCae0BATEIbHOCTH Yepe3 BEPXHUN U HUKHUN Mpesiesibl - Kputepuid No2.
Kpurepuii Ko (kputepuii Ne3 cymniecTBoBaHus Ipeesia MOCIE10BATENIbHOCTH).
Onpenenenune npeaena pyaxun. Onpeaenenus no Komwu u no Ieiine.

CroiicTBa npenena GyHKIHUA. 3aMeHa epeMeHHOoM 11 nipeaena GyHknuil. Berauciaenue npe-
nena IpoOHO-CTENEeHHbIX GYHKIUH pu X—0 U X— 0.

IlepBblii 3aMevaTeNbHbBIN PEAC.

Bropoii 3amedaTenbHbli Ipeaei.

beckoneuno manblie 1 OeckoHeuHO Oonbiine GyHKIH. O-CUMBOJIMKA. DKBUBAJICHTHBIE (PYHK-
LIUH.

Kpurepuii sxBuBanenTHocTH GyHKIMH. [Ipumepbl skBUBaneHTHbIX (QyHKIUI mpu X—0

(c moka3aTenbCTBOM).

HenpepriBHocTh. Touku paspeiBa u ux kiaccuduxarus. [Ipumepsr.

JlokanbHble CBOMCTBA HEMPEPHIBHOCTH (HEMPEPBHIBHOCTH CYMMBI, TPOU3BEACHUS U YaCTHOTO,
HENPEPBIBHOCTD CII0KHON (PYHKIIMH).

Teopema Beiiepirpacca o HenmpepbIBHBIX (PYHKIUAX.

Teopema bosbriano — Komm.

Onpenenenne paBHOMEPHOH HempepbIBHOCTH. CIIOCO0 T0KA3aTeNbCTBA OTCYTCTBUS PAaBHO-

MEPHOU HENPEPBIBHOCTH.
Teopema KanTopa 0 paBHOMEpHON HENPEPBIBHOCTH U CIEJACTBUE U3 HEE.

Omnpenenenne npousBogHOW. OnHOCTOPOHHUE Mpou3BoAHbIe. Tabmuua mpousBoaHbIX. Oc-
HOBHbIE ITpaBmiIa quddepeHpoBaHus (MIPOU3BOIHAS CYMMBbI, IPOM3BEIEHUS, YaCTHOTO, KOH-
CTaHTBHI).

Onpenenenne u kpurepuit quddepenuupyemoctu Gyukiuid. JIubdpennman GyHKIAA.
[TpousBonHas cnoxHoi GyHKIMU. HBapraHTHOCTH (hopMBbl IepBoro auddepeHiana.
[TpouzBoanas oobparnoit dynkiuu. IuddepenuupoBanue hyHKIMM, 3aJaHHBIX TapaMeTpUye-
CKHU U HesiBHO. [lepBasi 1 BTopast IpOU3BOIHBIE JUISI HUX.

Teopewms! Poins, Jlarpanxa n Komm.

PackpsiTne Heonpenenennocren. [Ipasuino Jlonurans.

BriBog popmynet Teitnopa. Muorounen Teitnopa.

®opmyma Teiinmopa ¢ octatounbiM uiieHOM B hopme [leano. CrenctBue K Heil 00 ONTHMAaITh-
HOCTH NPHUOIKEHUs] MHOTrouwIeHoM Teiinopa.

OcHoBHBIE paznoxeHus 1o dhopmyse Teinopa (4eTeipe U3 mITH, 0€3 CTETIEHHOMN ).
Paznoxenue crerneHHON GYHKIIUMH U J]Ba €€ YAaCTHBIX Cilydas (CyMMa OECKOHEUHO YObIBaromen
T€OMETPUUYECKON MTPOTPECCUN ).

Hcnonb3oBanue Gpopmyn MakiiopeHa Ui BeluMciIeHHe mpeaenos Gyakuii. [Tpumep.
Omnpenenenre U KpUTepuil MOHOTOHHOCTH (DYHKITHH.

Omnpenenenne 1 HEOOXOAUMOE YCIOBHE SKCTPEMYMOB (D YHKITUH.

JlocTaTouHble YCIOBUS SKCTPEMYMOB (D YHKIIMH.

[TonsiTre ¥ BUIBI BEINYKJIOCTH (DyHKIMN. ['eoMeTprudecKuili CMBICI BBITYKJIOCTH.

Kputepun BbIyKIOCTH (HYHKIIMH.

[TonsiTre 1 HEOOXOAMMOE YCIIOBHE TOYEK TIeperuoa.

. JlocTaTouHble YCIOBUS TOYEK Meperuoa.
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45.

46.
47.

48.
49,
50.
51
52.

53.
54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.

66.
67.

68.
69.
70.
71.
72.
73.
74.
75.

76

77
78
79

80.
81.
82.
83.
84.
85.
86.
87.
88.

AcumnToTsl GyHKIMU. Bo3MmoxHas cxema ucciaenoBaHus (QYHKIIMM U IIOCTPOEHUs ee rpadu-
Ka.

Omnpenenenne U CBOMCTBA HEONPEAEIEHHOI0 UHTErpaa.

Meroa unterpupoBanus no yactsaM. [Ipumepsl. 3ameHa NepeMEHHBIX B HEOIIPEACICHHbBIX HUH-
Terpajiax.

WuTerpupoBanue paunoHalbHbIX GyHKIUN. MeTo HeonpeaeaeHHbIX KO3(PPHUIIEHTOB.
WuTerpupoBanue uppanuoHaibHbeix GyHkiuil. [ToncranoBku Ditnepa n YeObimesa.
YucnoBsle psfbl, CXOAUMOCTb U CyMMa uHcI0Boro psiaa. HeoOxonumoe yciioBue CXOJUMOCTH.
CBOMCTBa CXOMSIIUXCS YUCTOBBIX psinoB. Kpurepuii Koy,

[Tpu3Haky CXOAMMOCTH PAAOB C MOJOXKUTEIbHBIMU WieHAaMU. [IpU3HaK cpaBHEHUS U MHTErpalIbHbIH
MPU3HAK.

[Ipu3HaKM CXOAMMOCTH PSAAOB C TOJIOKUTEILHEIME wieHamMu. [Ipusnaku JlamamoOepa, Komm, Paate.
3nakouepenyromuecs psasl. [Ipusnax JleliOnuna. AGcoaroTHas U yCI0BHAs CXOAUMOCTD psijia.
IMTpusnaku Jupuxne u AGens cCXOAUMOCTH YHCIIOBBIX PSIOB.

Omneparuu Hax psgamu. Teopembl PuMana u Komm o mepecTaHoBKe YICHOB psia.

CDYHKHI/IOHEUH)HI)IC IIO0CJICAOBATCIBHOCTH. ITotoueunas CXOAUMOCTb U paBHOMEPHAA CXOAUMOCTD.
Kputepun paBHOMEpHON CXOAUMOCTH (DYHKIIMOHAIBHBIC [IOCIEA0BATEILHOCTH.

CBoiicTBa paBHOMEPHO CXOAAIUXCS (DYHKIIMOHANBHBIX IIOCIEI0BATEIHHOCTEMH.

CpoiicTBa npeaeabHON (GYHKIUM U1 (YHKIIMOHAIBLHOW MMOCIEA0BATSIIbHOCTU, HEPEPHIBHOCTh, MH-
TEerpupyeMocTh, TuddepeHInpyeMoCTb.

@OyHKIMOHATBHBIE PSJIBL, TOTOYECYHAS! H PABHOMEPHAS CXOUMOCTb.

[Mpusnak Beliepirpacca paBHOMEPHO# CXOAUMOCTH (PYHKIIMOHATIBHOTO Psza.

[pusnaku dupuxie u AbGens paBHOMEPHOH CXOAUMOCTH (YHKIIMOHAIBHBIX PS/IOB.

CaoiicTBa cyMMBbI (DYHKIIIOHAIBHOTO psfa.

TeopeMbl 0 HEMIPEPHIBHOCTH, O MOYJICHHOM MHTETPHUPOBAHUM U TUGPEepeHINPOBAHUN (PYHKIHOHAIb-
HBIX TIOCJIEIOBATEILHOCTEMN U PSI/IOB.

Crenennsle psaapl. Teopema AGemss. O01acTh CXOIMMOCTH CTENEHHOTO psiAa. Paamyc cXOAMMOCTH.
NutepBan cxogumoctu. ®opmyna Komm-A namapa.

CaoiicTBa cyMMbI cTerneHHOro psna. [lounenHoe uHTErprpoBanue U AuddepeHMpoBaHNe CTECH-
HBIX PSIOB.

Paznoxenune pynkumii B crenennbie psabl. Ps Teiinopa.

JlocTaTouHbIe YCIOBHS Pa3IoKeHUs (PYyHKIMH B CTETIEHHON PSI.

Ouenka ¢ momouibto popMystsl Teiopa MOrpenHOCTH pU 3aMeHe (PYHKIIMA MHOTOWICHOM.
Ananurndeckue QyHkiun. Paznoxkenue B psa Teiiopa asieMeHTapHBIX (yHKIINEH.

@yHKIIMKA MHOTHX ITepeMeHHBIX. [Ipenen u HenpepsIBHOCTb.

EBknioBo mpoctpanctBo R, ckanspHoe mpousBeicHne, HOpMa, METPUKA.
ocnenoparensHocTH Todek U3 R", cxoaumocTs, momHoTa npocrpancTsa R,

OTKpBITHIE U 3aMKHYThIE MHOXecTBa B R" 1 nx cBoiictea. O6mactu B R". KomnakTHbIE MHO-
sectBa B R" 1 ux cBolicTBa.

[Ipenen ¢pynkuuit MHOrUX nepeMeHHbIX. beckoneuHo mainele. CBoMcTBa (PYyHKLNH, UMEIOIIMX
npexen. [Ipeaen oToOpaxeHusl.

HenpepbIBHOCTH (PYHKIIMI MHOTHX IEPEMEHHBIX.

PaBHOMepHas HenmpepbIBHOCTh (PYHKIUH MHOTHX EPEMEHHBIX.

YacTtHble npou3BoAHbIE PYHKUINNA MHOTUX NepeMeHHbIX. JluddepenunpyeMocts QyHKINN.
Huddepennnan.

CgoiictBa nuddepenuupyempix GyHkiuil. ['eomerpuueckuit cmbica nuddepeHupyeMocTH.
Hoctarounoe ycioBue nuddepeHuupyeMocT GyHKIMI MHOTHX EPEMEHHBIX.
Juddepennupyemocts otodpaskenus u3 R" 8 R™. Matpuna Sko6u, sko6uaH.
WuBapuanTHOCTH (hopMBI NIepBOTO U DhepeHuana.

[Ipou3BoHas 10 HANPABIECHUIO. [ paMEHT, €r0 Fr€OMETPUYECKUI CMBICIL.

TeopeMa 0 paBeHCTBE CMELIAaHHBIX TPOU3BOIHBIX.

®opmymna Teiinmopa mist GyHKIIUA HECKOJIBKUX HE3aBUCUMBIX TIEPEMECHHBIX.

OKkeTpeMyM (QYHKIMI MHOTHX EPEMEHHBIX.

Heo6xoauMble ¥ 1OCTaTOYHBIE YCIOBUS JIOKATBHOTO SKCTPEMYyMaA.
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89. KBanparuunsie pOpMbI U UX CBOMCTBA.

90. HesBubie ¢pynkiuu. Teopema o HEIBHON (DYHKIIMH JIJIs1 OTHOTO YPaBHEHUSI.

91. 3amena nepeMeHHbIX B QyHKINH, MU PepeHnaTbHONH GOopMe U B YACTHOM MPOU3BOAHOM.
Teopema o panre.

92. YcnoBuslii skcTpeMmyM. Heobxomumele ycnosust. @ynkuus Jlarpamka.

93. JlocraTo4HbIE YCIOBHS JOKAJIBHOI'O YCIOBHOIO SKCTPEMYMa.

94. CobcTBEeHHBIC HHTETPAJIBL, 3aBUCSININE OT MMapaMeTpa, HEPEPBIBHOCTb, HHTEIPUPYEMOCTb,

mudGepeHIpPyEMOCTb.

95. HecoOcTBeHHBIE MHTETPAIBI, 3aBUCALINE OT apamerpa. PaBHOMepHAas CXOAMMOCTh HECOOCT-
BEHHBIX UHTETPAJIOB, 3aBUCSIINX OT IapaMeTpa.

96. Kputepun 1 npu3Haku paBHOMEPHOH CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIINX
OT TIapamerpa.

97. HenpepbIBHOCTB, TU(GEpEeHIIIPYEMOCTh, H3MEHEHUE MOPSAIKAa HHTEIPUPOBAHUS JIJIsl HECOO-
CTBCHHBIX HMHTETPAJIOB, 3aBUCSIIUX OT IIapameTpa.

98. Unrerpansr dupuxie, Diinepa-Ilyaccona. @pymnanu, Jlarraca, @penens.

99. dynkuuu Diinepa u UX CBOMCTBA.

100.Knetku B R" - onpenenenus u coiicTpa.

101.Knerounsle MHOkecTBa R" - onpenenenus u cBoiicTpa.

102.MuoxectBa, n3mepumsble 1o XKopaany. Mepa n3mepumbix MHOXkecTB. CBOIICTBa MHOXKECTB
MEpHI HYJTb.

103.Kputepuii usmepumoctu 1o XKopaany muoxects B R".

104. CpoiicTBa MHOeECTB, M3MepuUMbIX 110 JKopnany R".

105.0mnpeneneHue KpaTHOTO HHTETpaia PuMaHa U yCIIOBHS €ro CYyIIeCTBOBAHUSI.

106.CBoiicTBa kpaTHOTO HHTETpaia Pumana.

107.CBenenue JBOMHOTO HHTETpaia K IOBTOPHOMY.

108.3ameHa nepeMeHHBIX B KpaTHOM HHTErpaje.

109.Dusnueckue U reoMeTprUUECKUe MPUIIOKEHHSI KPATHBIX UHTETPaJIOB.

110. KpuBonuHeHHbII HHTErpall IEPBOTO POJA U €ro CBOMCTRA.

111. KpuBonuHEWHbII HHTErpaji BTOPOrO Pojia U €ro CBOICTBA.

112. dopwmyna ['punHa.

113. VYcnoBus HE3aBUCHUMOCTH K. M. 2 poJia OT ITyTH WHTETPUPOBAHUS .

114. Opuentupyemsble riajakue (IpocThie) U KyCOUHO-TIIAKNUE TOBEPXHOCTH. BBIOOP CTOPOHBI

MIOBEPXHOCTH.

115. TIlepBas kBazpaTuyHas (popMa MOBEPXHOCTH. BekTop HOpMaIH K MOBEPXHOCTH.

116. Ilnomane NpocToif MOBEPXHOCTU U €€ CBOMCTBA.

117. TloBepXHOCTHBIN MHTETpaJl MEPBOTO POJA U €O CBOMCTBA.

118. TloBepxXHOCTHBIN HHTETPAJ BTOPOTO POJIa M €r0 CBOMCTBA.

119. CxansipHbIe ¥ BEKTOPHBIC TIOJSI ¥ UX XapaKTEPUCTUKH (TPaTUCHT, TUBEPTEHIINS, BUXPb, TIO
TEHITMAJ, TPOU3BOIHAS TI0 HAIIPABIICHHIO).

120. uddepenmmansabiii onepatop ['aMensToHa U €ro MPUMEHEHHE B TEOPHH TIOJIS.

121. dopmyna Octporpanckoro-I'aycca.

122. ®opmyna Crokca.

123. ConeHoupanbHble BEKTOpHBIE N0Js. Kputepuii coleHOn1aabHOCTH.

124. Tlupkynsiust ¥ HOTOK BEKTOPHOTO IMOJIS.

125. Tpuronomerpuueckuit psg Oypoe.

126. VYcnous paznoxxeHus B psg Oypbe.
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OK3ameHaLMOHHbIe buneTbl (Qk3ameH )

BK3AMEHAIIMOHHBII BUJIET Ne 1

1. Tlonsrus sup u inf. Paznuunbie onpeneneuus. Teopemsl cymectBoBanus Sup u inf.

2. BrBog ¢popmyinsl Teinopa. Muorowien Tetmopa.
cos3 cos(2-3) cos(n-3)
3. Jlokasark, 4TO MOCIIEOBATEIBHOCTD X, = c + =2 +K +5—n (dbyHIaMeHTaJIbHA.

1-3Yx+1
4. Haiitu ipenen lim———

01 _8[1+42x

SK3AMEHAILIMOHHBIN BUJIET Ne 2

1. Hpe,[[eJ'IBHHﬁ nepexoa B HCPaBCHCTBAX. TeopeMa O TpEX MMOCIICAOBATCIbHOCTAX.

2. Tlougrue n BUBI BBIITYKJIOCTHU (I)YHKL[I/Iﬁ FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI BBIITYKJIOCTH.

2

n
. . [(n®+n+1

3. Haiitu npegen lim — | .
e\ n°4+n-1

4. VlccnenoBaTh Ha HEMPEPHIBHOCTh U PAaBHOMEPHYIO HeNpepbIBHOCTh pyHKIMIO f (X) B yKazaH-

HBIX IpoMexyTkax: f(X) = Co{li) B(1,2] u B[2,4).

SK3AMEHAIIMOHHBIN BUJIET Ne 3

1. Jlemma bonbrano-Beitepmirpacca.

2. OmnpeneneHue U KpUTEpUH MOHOTOHHOCTH (DYHKIIMH.

3. Haiitu mpenen Iim(l-i- 23 1) :
n—w n- —

4. Jloxa3aTk, uto pynkmus f(X) =sin(x*)+5 He SBIseTCS paBHOMEPHO HENPEPHIBHON B MHTEP-

Bajte (-00, +00),

BK3AMEHAIIMOHHBIM BUJIET Ne 4

1. JlemmMma KaHTopa O BJIOKCHHBIX OTPC3KaxX.

2. Ilonarue u He0OX0AUMOE YCIOBUE TOUEK Mepernoa.
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3. Ilycts x — 1. BeigenuTs TaBHBIN WwieH Buga C (x—1)" n OIPENENIUTD MOPSAAKA MAJIOCTH OT-
HOCHTENHHO GecKoHeyHo Maytoi (x — 1) mna dpymkmum x° — 3x + 2.

4. WccnenoBath Ha HEMPEPBIBHOCTh U PABHOMEPHYIO HETPephIBHOCTH pyHKIMIO f (X) B yka3aH-

HBIX poMexyTKkax: f(X) =Sin(lij B(1,2] u B[2,4).

AK3AMEHAIIMOHHBIM BUJIET Ne 5

1. CsoiicTa npezena GpyHkIui. 3aMeHa mepeMeHHON sl pesena GyHKINd. Beraucienne npe-
nena IpoOHO-CTENEeHHbBIX GYHKIUH pu X—0 U X— 0.

2. Acumnrotsl byHKIIMH. Bo3aMoxkHas cxema ucciaenoBanus GYHKIIUU U IOCTPOCHHUS ee rpadu-
Ka.

X X

. . -2

3. Haiiti mpegen lim——
x=0 SN X

4. Paznoxuts ¢Qyskuuio f(X) mo c¢dopmyne Teimopa B OKpPeCTHOCTH TOUKH X, IO

o((x—xo)”): f(x)=)(i_3,x0 =2.

SK3AMEHAIIMOHHBIM BUJIET Ne 6

1. EauHCTBEHHOCTH U OTpaHUYCHHOCTD ITpEJciia MOCICA0BATCIIbLHOCTH.

2. PackpsiTie HeonpenenenHocreil. [Ipasumno Jlonurans.

3. Ilycts x — 1. BeigenuTs raaBubiii wien suga C(x — 1) u onpenennuts NOPSAKH MaJIOCTH OT-
HOCHTENbHO GeckoHeuHo Manoit (x — 1) nns dpynxuun x° — 3x + 2.

. . e¥—y1+2x
4. C nomouipto popmyn MakiopeHa Haitu npengen lim———— .
x>0 |ncosx

SK3AMEHAIIMOHHBIN BUJIET Ne 7

1. Yucnosas MOCJICAOBATCIIbBHOCTL U €€ MPCACII. BeckoHeuHO Malble 1 0ECKOHEYHO OOJIBIINE I0-
CJI€I0BAaTCIIbHOCTH, UX CBOICTBA.

2. Teopema Kantopa o paBHOMEpHOI HEMPEPHIBHOCTH U CIEICTBUE U3 HEE.

Vv9+2x -5

3. Haiitu npexen lim

X—8 {/; — 2 )
.1
xsin —, ecnux = 0,
4. WccrnenoBaTh Ha HEMPEPHIBHOCTH U TOUKU paspbiBa f(x) = x
0, ecnu x = 0.
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SK3AMEHAIIMOHHBII BUJIET Ne 8

1. MoHoToHHBIE TTOCNIEeIOBaTEILHOCTH. Teopema Beliepmrpacca.

2. Onmnpenenenne U kputepuit muddepenmpyemoctu pynkuuii. Juddpenmman GyHxmum.

. . 2x% —x—-1
3. Haiitu npezen lim—; > .
x>L X7+ 2X° =X —2

|

(]

r—

4. Haiitu acumntoThl rpaduka Gyakmuu f(x) = ‘Nllﬂ

(]

SK3AMEHAIIMOHHBII BUJIET Ne 9

1. Kpurepuii Komm (kputepuii Ne3 cyiecTBoBaHus pezesna MOCIe10BaTEIbHOCTH).

2. Ompenenenue mpon3BoaHoH. OTHOCTOPOHHUE TPOU3BOAHBIE. Taduia mpou3BoHBIX. OCHOB-
HbIC MTpaBwIa qUddepeHIPOBaHMS (TPOU3BOTHAS CYMMBI, TPOU3BEICHHUS, YaCTHOTO, KOH-
CTaHTBHI).

3. Haiitu npeaen !Lrg(\/(n +2)(n+1) —/n(n —1)).

4. Tlycrte x —+ +00. BeiaeauTs rIaBHbIN wieH Bujga CxF u onpenennTs NOPSIKH pOcTa OTHOCH-

-

- 5

TEIbHO OECKOHEYHO OONBIION X /Jisi QYHKIIUU PoR—

DK3AMEHAIIMOHHBIN BUJIET Ne 10
1. Onpenenenue npexaena pyukuu. Onpenenenus no Komwu u no ['eiine.

2. Kputepuu BbIYKIOCTH (DYHKIIHH.
tg2x e—sin2x

3. Haiftu npegen lim ——
x>75 sinx—1

_1;
1+e +*, ecniux # 0,

4. MccnenoBaTh Ha HENPEPHIBHOCT U TOUKM paspbisa f(x) =
. ecanx = 0.

SK3AMEHALIMOHHBIN BUJIET Ne 11

1. Yucnmoen COOTBCTCTBYIOIJ_[I/Iﬁ EMY Mpecacia YHCJI0BOH MOCIEA0BATEILHOCTH.

2. Teopema Beiiepmirpacca o HenmpepbIBHBIX (DYHKIIHAX.

w

Haiitu npenen lim

n—o

on? +2mn—-7)""
2n% +18n+9 '
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. r " x = t3 + 2::2,
4. Haiitu ¥, s QyHKIIMH, 3aIaHHON TTapaMeTPHIECKH 21 3p
v = .

SK3AMEHALIMOHHBIM BUJIET Ne 12

[TepBriii 3amMeydaTenbHbIN TIPEIE.
Omnpenenenue paBHOMepHOU HenpepbIBHOCTH. CrIoco0 JoKa3aTenbcTBa OTCYTCTBHUS paBHOMEPHOU
HEMPEPHIBHOCTH.

. . Incos3x
Hatitu npegen lim——.
x=0 |ncosbx

5 v —
Paznoxute pynkiuio f(x) = oo 1o dopmyne Teiiiopa B OKpPEeCTHOCTH TOUKH X5 = 3 C ocTa-
=

TOYHBIM uieHoM B ¢opme [leano.

DK3AMEHAIIMOHHBII BUJIET Ne 13

[TonnocnenoBarensHOCTU. Teopema o CylieCTBOBaHNHU IPE/Ea MOCIEA0BATEIbHOCTH, CBI3aHHOM
C YaCTHUYHBIMH npeaenamu (kputepuii Nel).

Teopemsbl Posust, Jlarpanska u Komm.

tg2x —sin2x
9% _e

Haiitu npenen lim ———
x->75 sinx—1

_1;
1+e &, ecmux =+ 0,

VccrenoBaTh Ha HENIPEPBIBHOCTh U TOUKM paspbisa f(x) =
. ecanx = 0.

SK3AMEHALIMOHHBIN BUJIET Ne 14

Kpurepuii TOro, 4To 4Mcio a ABISETCS BEPXHUM (HWKHUM) IIpenenoM. Kpurepuil cyiecTBoBaHUs
Ipeziena nocyIeJ0BaTeIbHOCTH YEPEe3 BEPXHUM U HYXKHUN ITpesienbl - Kpurepuil Ne2.
Onpenenenne 1 HEOOXOAUMOE YCIOBHE SKCTPEMYMOB (DYHKITUH.

(2n2 +21n—7]2n+1

Haiitu pegen lim
P 2n? +18n+9

N—o0

dx
Haiitn HeonpeneneHHbIN HHTErpa J. ﬁ
e’ -2

SK3AMEHALIMOHHBIN BUJIET Ne 15

beckoneuHo mainsie U OeckoHeYHO Ooubie GyHKIMUA. O-CUMBOJIMKA. DKBUBAJICHTHbIE (DYHKIHH.
WuTerpupoBanue uppanroHanbHbix GyHkiuil. [Toncranosku Ditnepa u UeOrbliiesa.

Inx

Haiitu mpenen lim(1+x)™"".
Xx—+0
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3 o
4.  Paznoxuth pyHknuo f(x) = . 1o dhopmyne Teitopa B OKPECTHOCTH TOYKH Xy = 2 C OC-
—x

TaTOYHBIM wieHOM B ¢opme [leano.

SK3AMEHALIMOHHBIN BUJIET Ne 16

[E=N

. Teopema bonbuano — Komu.

N

. OcHoBHbIE paznoxkeHus 1o Gopmyiie Teinopa (4eTbIpe U3 MATH, O€3 CTEIIEHHO ).

. . 1-cosx
Haiitu npenen lim———.
x>0 sin5x

w

_1;
e ‘¥, ecomx =0,

. ecnu x = 0.

SN

. HccnenoBaTs Ha HENPEPLIBHOCTH M TOUKH paspbiBa f(x) = {

DK3AMEHAILIMOHHBII BUJIET Ne 17

=

Kpurepwii sxBuBanenTHocTH QyHKIMA. [IpuMepbl skBUBaneHTHBIX QyHKIUH pu Xx—0 (¢
JTIOKa3aTeJIbCTBOM).

2. TlpousBoaHas cinoxHou ¢pyHkuu. MuBapuanTHOCTE opMbl iepBoro nuddepeniuana.

1 1
3. Jlokasark, 4TO MOCIEN0BATENBHOCTD X, = —+ —— +K +— cxomures.
n n+1 2n
7
X
[N e s
1-x \/;

4. Haiitu HeonpeaeneHHbIH HHTETpal

DK3AMEHAIIMOHHBIN BUJIET Ne 18

-

. Onpez[eneHHe U CBOICTBa HEOMPCACIICHHOI'O UHTETpajia.

N

. Paznoxenue creneHHON QYHKIIMH U J]Ba €€ YACTHBIX Ciiydasi (CyMMa 0€CKOHEYHO yObIBaroIeH
reOMETPUUECKOU IPOTPECCUN).

w

. cos(n!
. I[OKaBaTB, I/ICHOJ'IL3y}I onpez[eneHI/Ie npe;[eﬂa IIOCJIC€A0OBATCIIbHOCTH, UYTO Hpe;[en I|m ( )

n—ow \/ﬁ

paBeH OJTHOMY M3 TpexX 3HaueHwi: 1, + o, 0.

. Joxkazatb, uto (X° —1)* +2(x* -1)° = 0((X—1)2), mpu X —>1.

SN

SK3AMEHALIMOHHBIM BUJIET Ne 19

1. 3ameHa nmepeMeHHBIX B HEONpPEAEeNEHHBIX HHTErpaiax.
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2. JlocTaTo4dHbIe yCIIOBUS TOYEK Meperuoa.

w

N—o0

. Haittu npenen Iim(1+ 23 1) .
n i

1y
1+e ‘2* ecnux =0,

4. MccnenoBaTh Ha HENIPEPHIBHOCT U TOUKM paspbiBa f(x) = { 0
. ecnu x = 0.

AK3AMEHAILIMOHHBIM BUJIET Ne 20

[

. TeopeMa 0 CyHI€CTBOBAHUH MAKCUMAJILHOI'O 3JICMCHTA U €€ CICACTBUA.

2. IlpousBonnas obpatHoit Gpynkuu. AuddepenunpoBanue GyHKIMIA, 32JaHHBIX TapaMeTpHye-
CKH ¥ HesiBHO. [lepBast 1 BTopasi mpOU3BOHbIE I HUX.

VJ9+2x -5

3. Haiitu npegen lim———.
pea X—8 i/;_z

. . 6x—-7
4. HailiTu HeonpeeeHHbIN HHTErpal IZ—
X =7x+1

DK3AMEHAIIMOHHBIN BUJIET Ne 21

1. JlokanbHbIE CBOMCTBA HETIPEPBHIBHOCTH (HEMIPEPHIBHOCTH CYMMBI, POU3BEACHUS, YaCTHOTO,
HEIPEPHIBHOCTD CJI0KHON (QYHKIIUH).

2. Hcnonw3oBanue dbopmyn MakinopeHa JUlsl BbIUUCIIeHUE MTpeesioB GyHKiuii. [Ipumepsl.

dx

3. HaiiTi HeonpeneNeHHbI HHTETpal .[—2
(L+sinx)

[
4. Haiitu acumntotsl rpaduka GyHkumu f(x) = ||x; -,
‘\J [ g s

DK3AMEHAIIMOHHBII BUJIET Ne 22

1. Jloctato4Hbie YCIOBUS SKCTPEMYMOB (DYHKITHH.

2. UnTerpupoBanue paunoHalIbHbIX (YyHKIUN. MeTo HeonpeaeneHHbIX KO3 PUIIMEHTOB.

n’ n®
3. Haiitu ipeen lim -— :
el N+l n®+1

4. Ilycte x — 1. Beigenuts raaBubiil wieH suga C(x — 1) u onpenennuts NOpSaKu MajJoCTH OT-

HOCHTENBbHO GeckoHeuHo Manoit (x — 1) ans gymkun x° — 3x + 2.
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BK3AMEHAIIMOHHBII BUJIET Ne 23

1. Yactuunsle IIpEacibl. KpI/ITepI/Iﬁ TOr'0, 4YTO 4YHCJIO a SABJIACTCA YaCTHUYHBIM IIPEACTIOM.

MeTton uHTerpupoBaHus 1o yactsaM. [Ipumepsr.

Hcnonb3ys Teopemy Beliepuirpacca, 10Ka3aTh CXOAUMOCTD MTOCIE0BATEIBHOCTH

X, :1+l+l+K +1.
n 2 n!

o r o x =t3 + Etz,
4. Haiitu V.. Ui QYHKIMY, 33JaHHOM ITapaMeTpHYecKu b2 13
v = .

SK3AMEHALIMOHHBIN BUJIET Ne 24

1. Bropoii 3amedaTenbHbIi Ipenes.

2. ®opwmymna Teinopa ¢ ocrarounbiM wieHoM B dhopme [leano. CnenctBue k Helt 00 onTUMaIbHO-
CTH NPpUOIMKEHUSI MHOTOwIeHOM Teinopa.

1-

10 +e ‘=% ecnmx =0,

3. HccnenosaTh Ha HEMPEPHIBHOCTH U TOUKHU paspbiBa f (x) =
A, ecanx = 0.

4. Haiitu HeonpeaeIeHHbI HHTErpal j(x +1)In? xdx.

DK3AMEHAIIMOHHBIN BUJIET Ne 25

Teopema Kantopa u ee cnencrsue. Hecuernocts R.

HenpepriBHocTh. Touku pa3peiBa u ux knaccudukanus. [Ipumepsr.

3 o
3. Paznoxuth pyakuuio f(x) = —-2 110 popmyre Teiinopa B OKpECTHOCTH TOUKH X = 1 C oc-
X

TAaTOYHBIM 4YJICHOM B (bopMe IIeano.

X
cos’ X

4. HaiiTi HeonpeeneHHbIH HHTErpall _[ dx.

JK3ameHaLuMoHHble 6uneTbl (Jk3ameH lI)

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. YucioBbie PAAbI, CXOAUMOCTh U CyMMa YUCJIOBOI'O psaa. HCO6XO,Z[I/IMOC YCJI0BHUE CXOAUMOCTH.

2.  DkxcTpeMyM (pyHKIIUI MHOTHX MEPEMEHHBIX.

3. Tlokaszath, uro mas Gyukoun (X, y):u UMEEeM pPaBEHCTBA Iirrol[lingf(x, y)jzl,
X+Yy x—0\ y—>

Iylirg(LILg f(x, y)): -1, ©HO (X,J)er(]o,()) f(X,y) He cymecTByer.
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Jloka3zaTh paBHOMEPHYIO CXOJIUMOCTh (YHKIIHOHAIBHOTO psijia Z -D"

Ha oTpeske [0,1].
2, 5 6 p [0,1]

SK3AMEHAILIMOHHBIN BUJIET Ne 2

CBoOICTBa CXOMSIIMXCS YHCITOBBIX psAaoB. Kpurepwmii Komn.

KpI/ITCpI/II/I paBHOMepHOﬁ CXOOUMOCTHU q)yHKIII/IOHaJ'II)HI)IC moCJICA0BATCIIBHOCTH.

. G . X+y
Haiitu nBoiiHoI mipenen lim —————.
(xy)=>(02) X° — Xy + Y

Pa3noxuts B psa Teiinopa o crenensm X dynxmmio f (X) = In(1—5x +4x*) , yka3aTh o61acTh
CXOJMMOCTH IOJYYEHHOTO Psijia K CBOCH CyMME.

AK3AMEHAIIMOHHBIN BUJIET Ne 3

IIpu3HaKu CXOAMMOCTH PSIOB C NIOJIOKUTEIBHBIMY YieHaMu. [Ipru3Hak CpaBHEHUS U UHTETPANIbHBIN IIPU-
3HAK.

Juddepenmpyemocts otoopakenus nz R" 8 R". Marpuna SIxko6u, sxo6uaH.
Yy

Hns dynxuun f(u,v,w) Haiftu npousBogusie f',, f'y, eci

u=y>@-x)°v=Inxy,w=x>+y?

Jloka3zaTh paBHOMEPHYIO CXOJMMOCTh (PYHKIIMOHAIBHOTO psija Z (-D"

Ha oTpeske [0,1].
2, 5 6 p [0,1]

3K3AMEHAHHOHHbIﬁ BUJIET Ne 4
[Ipu3HaKky CXOUMOCTH PSJIOB C MOJOXKHUTENbHBIMU wieHamu. [Ipu3naku Jlamambepa, Komm, PaaGe.

DyHKIMKM MHOTHX NIEpeMEHHBIX. [Ipeien 1 HenpepbIBHOCTb.
Haiiti muddepenmuan yakmmn (X, y,2) =In(y ++/2% +y?)+z%? B 1ouke (1,1,2).

. X
PaznoxuTts B psag Teiinopa no crenensm X pynkiuto f(X) = Trx—ox®" VYkazaTh 00J1aCTh CXO-
+ X —2ZX

JTUMOCTH TIOJTYY€HHOTO psifia K CBOEH CyMMe.

BK3AMEHAIIMOHHBIM BUJIET Ne 5

3nakouepenyrommecs psabl. [IpusHak JleiiOnmma. AOGCOMIOTHAS U YCIIOBHASI CXOJJMMOCTD Psijia.

PaBHOMEpHAas HENMPEPBIBHOCTH (PYHKIIUI MHOTHUX EPEMEHHBIX.

% n
HccnenoBaTth CXOAMMOCTD YUCIOBOTO psiia Zﬁ .
~((°+5In°n
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4. Paznoxuts no popmyne Teinopa pynkuuio f(X,y) B OKpecTHOCTH 3a1aHHON TOUKH:
f(X,y) =3(X+Yy?)—(xy+2)(x—2y)—2x* -2y +4, (-1,1).

SK3AMEHAILIMOHHBII BUJIET Ne 6

IIpusnaku Jupuxie u AGeNs CXOOUMOCTH YHUCIOBBIX PSIOB.

2. IIpousBoanas no HampasieHUO. [ paaueHT, ero reoMeTpUIeCKHii CMBICIL.

. X
3. HUccnenosarp dynkuuio f(X,y)=arcsin— Ha HENpephIBHOCTh U PABHOMEPHYIO HEIPEPHIBHOCTH
y

B €€ 00J1aCcTH ONpeIeTICHUSI.
1+x°

2

4. Paznoxuts B psa Teinopa o crenensm X ¢pynaknuio f(Xx) =1In + % arctgx. Ykasarp 00-

JIaCTh CXOAUMOCTH IMOJIYYCHHOI'O pAla K cBOCH CyMMC.

SK3AMEHAILIMOHHBIN BUJIET Ne 7

1. (DYHKI_II/IOHEU'IBHBIG rnocienoBaTebHOCTH. [loToYeuHass CXOOUMOCTD B paBHOMEpPHAs CXOAUMOCTbD.

2. HCO6XO,I[I/IMBIG " JOCTATOYHBIC YCJIOBHSA JIOKAJIBHOI'O 9KCTpEMYyMa.
2

. S n
3. MHccnenoBarh Ha CXOAMMOCTH YHUCIOBOH Pl E —
~(n°+1)Inn

. oy . X+
4. Haiiti 1BOIHOI mpenen lim 2—y2
(xy)=>(02) X° — Xy + Y

SK3AMEHAIIMOHHBIN BUJIET Ne 8

1. CBolicTBa PaBHOMEPHO CXOAAIINXCA (I)YHKLII/IOHB,J'ILHBIX HOCJ'IG,Z[OBaTeJ'IBHOCTefI.

no

HesBuble pynkiuu. Teopema o HesIBHON (YHKIIMU AT OJHOTO YpaBHEHHUSL.
3. C moMoIIbIO OTPEIETICHHOTO WHTETpajia HAalTH Tpeiesl CYMMBI

S, zl(sinz+sin2—”+K +sinwj.
n n n n

4. ]Jloxa3aTb HENPEPHIBHOCTh CYMMbI (PYHKIIMOHAIBHOTO psAa:

er’”zx Ha MHOXKecTBe E =[0,+0).
n=1

SK3AMEHAILIMOHHBIN BUJIET Ne 9

1. CesoticTBa mpenenbHON GyHKIMH U1 GYHKIIMOHAIBHON TOCIen0BaTeNIbHOCTH. HenpephIBHOCTD, WHTET-
pupyeMocTs, muhdHepeHIUPyeMOCTb.
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2. OTKpBITHIE U 3aMKHYThIE MHOkecTBa B R" 1 ux cpoiictsa. O6nactu B R". KoMnakTHbIE MHOKECT-
Ba B R" 1 ux cBoiicTsa.

. - 1
3. MHccrienoBath Ha CXOAUMOCTD YHUCIIOBOM PSIT Z— )
“~'In(2+n)
4. Jna pynkuun f(u,v,w) nHaiitu npoussognsle f', , f'y, ecim

u=y?>@1-x)°%v=Inxy,w=x%+y%

SK3AMEHALIMOHHBIN BUJIET Ne 10

1. (DYHKHI/IOHEIJIBHLIC pAAbL, IOTOYCYHAA U pPaBHOMEPHAsA CXOAUMOCTD.

2. Ouenka c momomIsto popmyisl Telnopa MOrpenIHOCTH NpH 3aMeHe PYHKIIMA MHOTOUICHOM.
n

3. Z[OKa?»aTB PaBHOMCPHYIO CXOAUMOCTb (bYHKI_II/IOHaJ'ILHOFO psaaa z (_1)n
n=1

Ha oTpeske [0,1].

0

4. HccnenoBaTh YMCIOBOM Psii HA CXOAUMOCTb: Z—Sinz.
N
9K3AMEHAHI/IOHHblﬁ BUJIET Ne 11
1. Tlpusuak Beiiepmrpacca paBHOMEPHOH CXOAMMOCTH (DYHKIIHOHAIBLHOTO Psijia.

2. Anamurnyeckue GpyHKImU. Pasnoxenue B psa Teilopa sieMeHTapHbIX QYHKIIUA.
= 1+sin(n!x)

3. MHccrnenoBaTh Ha PaBHOMEPHYIO CXOAUMOCTh (DYHKIIMOHATIBHBIHN psij Z— Ha IIpOMe-
VN +x°
KYTKE —o0 < X < +00.,
4. WccnenoBath MOC/IEA0BATEILHOCTh HA PABHOMEPHYIO CXOAUMOCTD B YKa3aHHOM ITPOMEXKYTKE:
nx
f.(x)=———, xel0]]
1+n+Xx
SK3AMEHAILIMOHHBIN BUJIET Ne 12
1. Tlpusznaku dupuxie u AGesst paBHOMEPHOH CXOAUMOCTH (PYHKIIHOHATIBHBIX PSIOB.
2. Ksamparuunbie (hOpMBI U X CBOWCTBA.
3. Haiitu cymMy umncnoBoro psaa i%
= on“+3n-2
4. Tlonp3ysice mpusHakoM Beiliepmitpacca, 10ka3aTh paBHOMEPHYIO CXOAMMOCTh (PYHKIMOHAIBHOTO

psana:

* 2
D ne™™*, ma mpomexyrke & < X <o, &>0.
n=1

SK3AMEHALIMOHHBIN BUJIET Ne 13

1. CeoticTBa cyMMbI (DYHKIIHOHAIBHOI'O Ps/a.
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2. 3amMeHa nepeMeHHBIX B QpyHKIMH, 11 depeHnnanbHoi Gpopme u B yacTHOU npon3BogHOU. Teo-
pemMa o paHsre.

3. HccnenoBath (hyHKIIMOHAIBHYIO I10CIEI0BATEILHOCT HA PABHOMEPHYIO CXOIMMOCTh Ha yKa3aH-
2
nx
o Xy =[04], X, = [L.%),
4. HaiiTin 061acTy CXOIUMOCTH U a0COJIFOTHOW CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia:

= [n+2(x2-5x+6)
3 xSt

HbIX MHOKecTBax: f, (X) =

oy X°+5Xx+6

AK3AMEHAILIMOHHBIM BUJIET Ne 14

1. Teopembl 0 HENPEPHIBHOCTH, O MOWICHHOM HHTETPHPOBaHUH U AuddepeHInpoBaHnN (YHKIUOHAIBLHBIX
IIOCJIEI0BATENBHOCTEN U PSIIOB.

2. TeopeMa O PaBCHCTBC CMCIIAHHBIX ITPOU3BOAHLIX.

3. Pasnoxwurs B pan Teitnopa o crenenam X dynkmuo f (X) = In(1—5x +4x?) , ykasaTh 061acTh
CXOJMMOCTH IOJYYEHHOTO Psjia K CBOCH CyMME.

4, Hccnenosath Ha a6COJ'IIOTHYIO " YCJIIOBHYHO CXOAUMOCTD:

Z( 1)" In[1+ 1Jarctg(nl)

SK3AMEHAILIMOHHBIN BUJIET Ne 15

1. CsoiictBa cyMMmbl cTeneHHOro psana. [lowieHHoe uHTerpupoBanue u AuddepeHIpoBaHUE CTETICH-
HBIX PAJIOB.

2. CsotictBa quddepennmpyemMbix QyHkuuii. ['eomerpudecknii cMbich nudHepeHIupyeMOCTH.
3. Hcnons3ys onpeaenseHne HHTErpaa BHIYUCIUTD IPEJIeN OCIeA0BaTEIbHOCTH

SH:L+ ! +K+i
n+l n+2 2n

4. WccrmenoBarh Ha aOCONFOTHYIO U YCJIOBHYIO CXOJUMOCTb: Z( -1" In(1+ 1jal’ctg(nl)
n=1

SK3AMEHAILIMOHHBIM BUJIET Ne 16

1. Paznoxenue (dhyaknmii B crenenHble psasl. P Teitnopa.

2. JlocrarouHoe ycioBue nuddepeHunpyeMocT QyHKIMI MHOTHX ePEMEHHBIX.

n+ 1 !
3. HccnemoBarh Ha CXOAMMOCTD YHUCTIOBOU PsJT Z ( )

n=1
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4, I/ICCJIGI[OBaTB ocCJICA0BATCIIbHOCTD HA PABHOMCPHYIO CXOAUMOCTD B YKA3aHHOM IMPOMCIKYTKC!

nx
f (xX)=—, xe]01}
(%) 14+n+x [ ]

3K3AMEHAHHOHHBH>1 BUJIET Ne 17

1. [ocraTtouHble YCIOBHS PA3I0XKEHUs QYHKIUH B CTETICHHOH PSII.

2. Omuenka ¢ noMomipio Gopmysel Teitopa MOrpenIHOCTH MpY 3aMeHe (QYHKIIMA MHOTOWICHOM.

. =1000"
3. MHccrnenoBaTh YuCIIOBOHN psAJ HA CXOAUMOCTB! Z -
P
. = 1+sin(n!x)
4. WccnenoBars Ha pAaBHOMEPHYIO CXOAMMOCTD (DYHKIIMOHAJIBHBIN PsJ Z— Ha Ipo-
5 2
n=1 VN~ + X
MEXKYTKE — 00 < X < +00.
DK3AMEHAIIMOHHBII BUJIET Ne 18
1. EskimmoBo npoctpancTBo R", ckanspHoe npousseaeHue, HOpMa, METPHKA.
2. YCIOBHBIH 3KCTPEMYM. Heo6xoaumeie ycnoBus. @ynkuus Jlarpanxka. Jlocratounslie yc-
JIOBMS JIOKAJIBHOT'O YCJIOBHOI'O AKCTPEMYyMa.
] n
3. Jloka3aTb paBHOMEPHYIO CXOAUMOCTh ()YHKIIMOHAIBHOI'O psifia z (-D" - Ha OTpe3Ke
— n-—
n=1
[0,1].
o oy . X+
4. Haiiti 1BOMHOMN TIpee lim y

(X,y)—>(o0,) x2 - Xy + y2 '

SK3AMEHAILIMOHHBIN BUJIET Ne 19

1. OTKpBITBIE M 3aMKHYThIe MHOKecTBa B R" 1 ux cpoiicta. O6nactu B R". KomnakTHble MHO-
xectBa B R" 1 ux cBoiicTsa.

2. JlocraTouHble YCIOBHS Pa3NiOKeHHsT QYHKIIUH B CTETICHHOM PsiI.
2
L | ctg =

3. Haiitu pamuyc 1 HHTEpBaI CXOAMMOCTH CTETIEHHOTO psija Z n
n=1

(x+1)", nccnenosars

MOBCACHUC psAJia B TPAHUYHBIX TOUKAaX UHTCPBaJlda CXOAUMOCTHU.

4. WccimenoBaTh HAa CXOAUMOCTE YUCIIOBOM psan Z— .
“~nin(n-1)
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SK3AMEHAILIMOHHBIN BUJIET Ne 20

1. Pasznoxenue GyHKIUI B cTeneHHbBIE psbl. Psax Teitnopa.

2. Ilpenen ¢pynkumii MHOTHX nepeMeHHBIX. beckoneuHo mainbie. CBocTBA (yHKIMNA, HMEIOIITIX
npexen. Ipenen orodpaxeHus.

. > arctgnx
3. MHccrnenoBaTh Ha paBHOMEPHYIO CXOAUMOCTh (DYHKIIMOHATIBHBIN s Z

——=—  Haupo-
n=1 X4 + n%

MECKYTKE —o0 < X <400,

4. HWccnenoBarh HyHKIMOHAIBHYIO TOCIEIOBATEIILHOCTh HA PABHOMEPHYIO CXOJIMMOCTh Ha yKa-

nx?

Tini X, =[01], X, =[1 ).

3aHHBIX MHOXKecTBax: f (X) =

SK3AMEHALIMOHHBIN BUJIET Ne 21
1. TlocnemoBarensHocTH Touek u3 R", cxoaumocts, nosnHoTa npoctpanctsa R".

2. YacrtHble MpOU3BOAHBIE PYHKIIMA MHOTUX MepeMeHHBIX. uddepeHunpyeMocTs QyHKINN.
Juddepennmarn.

. = (n+1)!
3. MHccrnenoBaTh Ha CXOAUMOCTD YHCIOBOM PSIIt E # .
= n
n=1

4. HccnepoBaTh MOCIEIOBATEIHFHOCTh HA PABHOMEPHYIO CXOJIUMOCTh B YKA3aHHOM MPOMEKYTKE:

nx
f = A
Z(X) Tinix Xe[O,l]

BK3AMEHAIIMOHHBII BUJIET Ne 22

1. HenpepbIBHOCTh (PYHKIMI MHOTUX NEPEMEHHBIX.

2. Crenennsle psagsl. Teopema Abens. OGmacTs CXOIUMOCTH CTETIEHHOTO psijfa. Pamuyc cxoaummocTu. UH-
tepBai cxonumoctu. Gopmyna Komm-Agamapa.

3. HccnegoBathb (I)yHKI_II/IOHaJ'IBHYIO MMOCJICAOBATCIIBHOCTE HA PABHOMCPHYIO CXOAUMOCTDH HAa yKa-
2
nx

3aHHBIX MHOXKecTBaX: f (X) = ———,
1+n°x

X, =[04], X,=[L).

o0

o . T
4, I/ICCJ'IC,Z[OBaTB YHUCJIOBOU PAJ Ha CXOAUMOCTD: Z—sm—.
n=1 n n

OK3ameHaUMOHHble 6uneTbl (Ak3ameH lll)
SK3AMEHAITMOHHBIN BUJIET Ne 1

1. Vcrnosus pasnoxxeHus B Tpuronomerpudeckuii psag dypee.
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> w e

[Imomaae mpocToil MOBEPXHOCTH U €€ CBOMCTRBA.

Hcnonb3ys moaxoAsmyto 3aMeHy MePEeMEHHBIX, BBIYUCITUTh _I'Is flx,v)dxdy, ecmm
fle,v)=x, 6={x*+v*=<2x+ 2v}.
Hcnons3ys popmyny CTokca, BBIYUCIUTH HHTETPAIL:

fL (y — z)dx + (z — x)dy + (x — ¥)dz, rne L —oxpyxHocth x>+ y*+z2=2, x =y,

OPHUCHTHPOBAHHAA OTPULATCIBHO OTHOCHUTEIILHO BEKTOpa (ﬂrlrnj-

AK3AMEHAILIMOHHBIM BUJIET Ne 2

3amMeHa repeMeHHBIX B KpaTHOM uHTerpase. [lonsrue sikoOuana.
[ToBepXHOCTHBIN UHTETPaJ IEPBOTO POAA U €r0 CBOWCTBA.

Paznoxuts B psg @ypse dpyukuuto f(x) = —2x B uareppane (0,7) 10 KocuHycaM KpaTHBIX

JIyT.
Haiitu 006eM TCJa, OrpaHUYCHHOI'O ITOBCPXHOCTAMMU:

x+y+z=4, x2+}r2=4,x=ﬂ,}r =0,z=0,

SK3AMEHAIIMOHHBIN BUJIET Ne 3

dusnuecKkue 1 reOMEeTPUIECKUE IIPUIIOKEHUSA KPAaTHBIX HHTErPAJIOB.
KpuBonuHENHbIM HHTETpal BTOPOTO POJa U €r0 CBOWCTBA.

[epeiiTu K MOJISIPHBIM KOOPAMHATAM ffG flx,y)dxdy, G={0 = x < 3,0 =y = x}.

Brrunciaurs HOBCpXHOCTHHﬁ HUHTCrpal:

_I'L (x — v)z dS, rae S —yacTh MOBEPXHOCTH X~ + ¥* + z° = 16, pacnonoxeHHas B IIEPBOM

OKTaHTC.

DK3AMEHAIIMOHHBIN BUJIET Ne 4

Krerounsie muoxectBa R" - ONpeAesICHUs U CBOMCTBA.
®opmyna ['puna.
3anucaTh JBOMHOM HHTErpal ffG f(x,v)dxdy B BuIE MOBTOPHBIX HHTETPAIOB C Pa3HBIMH 10~

PAZIKaMU UHTETPUPOBaHus, eciii G — 001aCcTh, OrpaHMYEHHAs JTUHUSIMH:

y=3x, vyv=—x+13, y=0.

Haiiti moTok paauyc BekTopa I = (X,¥, Z) uepe3 KOHUYECKYIO TOBEPXHOCTh
z=1—x2+y2(0=z=1),

BK3AMEHAIIMOHHBIM BUJIET Ne 5
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Ao

Onpenenenne U KpUTEpUd UI3MEPUMOCTH MHOkecTBa o JKopiaHy.
CkainsipHble U BEKTOPHBIE I10JI U UX XapaKTEPUCTUKU (TPaueHT, IUBEPIreHLUs, BUXPb, [IOTEH-
LAaJl, TPOU3BO/IHAS 110 HAIIPABJICHUIO).

Hcnonb3ys popmyiny CTOKCA, BHIMUCIUTH HHTETPAT fL vidx + z%dy + x?dz, rne L —rpa-

HHUIIA TPEYToJIbHUKA C BEpIIMHAMU B Toukax (2, 0, 0), (0, 1, 0), (0, 0, 3), opueHTHpOBaHHAS
OTPULATEIBHO OTHOCUTEIBHO BEKTOPA (0,1,0).

4 x+1
V3MeHUTh NOpAAOK UHTEIPUPOBAHMSI B IOBTOPHOM MHTErpase: fD dx fD flx,y)dy.

SK3AMEHAIIMOHHBIM BUJIET Ne 6

Ompenenenne KpaTHOTO HHTErpasia PUMaHa v yCIIOBHS €T0 CyIIeCTBOBAHHMS.
Hupkynsaius 1 MOTOK BEKTOPHOTO TIOJISA, UX CBOMCTRA.

Haiitn o0bem nunmuHaponga: x +y +z = 2, x4+ v*=1,x=0y=0,z=0.
BbruuciuTh MOBEPXHOCTHBIM WHTErPAI:

_I'L v~ dydz+ z° dzdx + x“dxdy, raeS— BHEIHSA CTOpOHA YacTH OOKOBOI TOBEPXHO-

CTH KOHYCa +fx~ + y* =z = 2.

SK3AMEHAILIMOHHBIN BUJIET Ne 7

Tpuronomerpuueckue psaasl Pypre. OnpeaeneHue U CBONCTBA.
[ToBepXHOCTHBII UHTErpai BTOPOTrO Pojia U €ro CBOICTBA.

[Tepexons k chepuyeckuM KOOpAUHATAM, BBIYUCIUTH _I"_I'_]'v x dxdydz, tne V — obnacts, orpa-

HUYCHHAS MOBEPXHOCThIO X~ + ¥° + z° = 2z,
Haiitn 3Hauenue unrerpana

¢, [(siny —x) cos(fi,7) — (e + y) cos(7,))]ds,

T
L2 Y _ _
rne C: x4+ 5= 1, # — BHemHsst HopManb K C, I ¥ J — KOOpAUHATHBIE OPTHI.

SK3AMEHAIIMOHHBIN BUJIET Ne 8

CaoiicTBa KpaTHOro UHTEerpaia Pumana.
OpueHTHpyeMBbIe TIa/IKiue U KyCOYHO-TJIaIKhe MOBEPXHOCTU. BBIOOP CTOPOHBI OBEPXHOCTH.

Hcronb3ys NOAXOASILYIO 3aMEHY ITIEPEMEHHBIX, BBIYUCIUTh ffG xydxdy, roe
G={l2x +yl =3, |x —y| =3}

o o i(3.-1.1)
Breraucnurts KPHUBOJIMHCUHBIN UHTCTPAJT _Irl

1.2.3) vzdx + xzdy + xydz.

BK3AMEHAILIMOHHBIN BUJIET Ne 9

KpuBonuHelinbiil uHTErpai nepporo pona. OnpeneineHne U CBOKWCTBA.
®opmyma Octporpaackoro-I"aycca.
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3. 3anumcaTh IBOMHOM MHTErpail ffG f(x,¥)dxdy B BHIEC NOBTOPHBIX HHTETPAIOB C Pa3HBIMU
MOpsIIKAMU UHTETpupoBanus, eciau G — tpeyronpHuK, ¢ BepmmHamu A(-1,0), B(0,-5), C(2,5).
4. BbIYHCIUTH TIOBEPXHOCTHBIH HMHTETPAN:

2 2437 Z . Z
I, (x* + y*)/2 dS, raeS—uacts xonyca z° = x* + ¥7, Bryiensemas ycioBuem

0=z=-—1,

AK3AMEHAILIMOHHBIM BUJIET Ne 10

=

Knerku B R" - onpenenenus u cBoiicTsa.

N

®opmyna Croxca.

3. 3ammcaTh JBOWHOM MHTErpal ffG f(x,y)dxdy B BHIE NOBTOPHBIX HHTETPAJIOB C PA3HBIMH

MOPSIKAMHA WHTETPUpOBaHus, eciiu G — 001acTh, OrpaHHMYSHHAS TPSMBIMH:
x=0 v=x, x+y=25

(v} v < 1 i =+
4. Haiitu Maccy 0OIHOPOAHOI Mapabomudeckoi obomoukn z = —(x“ +y*) (0= z < 1).

DK3AMEHAIIMOHHBIN BUJIET Ne 11

1. VcnoBus pasznoxenus B psig Oypoe.

2. Kpurepuu u npu3Hakd paBHOMEPHOU CXOAUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB, 3aBHCSIIUX OT
rnapamerpa.

3. Tlepexons K MWIMHAPUYECKUM KOOPAMHATAM, BBIYUCIUTD fffv z dxdydz, rne V — obnacTb,

OrpaHMYEHHAs MOBEPXHOCTSAMHU X~ + Vv =2z, z = 4.
4. BpIYUCINTH KPUBOJIMHENWHBIM HHTETpa
§ (xy+x +y)dx — (y —xy —x)dy
L

1o KpuBo# L: x° + v* = 4y, npoberaeMoil Tak, yTo 00JaCTh, OTpaHUYEHHAs €10, OCTAETCs Clie-
Ba.

DK3AMEHAIIMOHHBIM BUJIET Ne 12

1. MmuoxectBa, u3mMepumslie no XKoprany. Mepa nzmepumbix MHOKecTB. CBOMCTBa MHOKECTB

Mephl HYIIb.

2. HenpepbiBHOCTD, U (EPEHIIMPYEMOCTh, M3MEHEHHE MOPSIKA MHTETPMPOBAHHUS JUIS HECOO-
CTBEHHBIX MHTErpaloB, 3aBUCANIMX OT MapaMeTpa.

3. Paznoxuts B pang @ypwe Gpynkumio f(x) = 3x B unrepsane (0,27).

4. Haiitu morok monst @ = (0, v=,z) Yyepes 4acTh BHEIIHEH CTOPOHBI mapabononaa
z=x*+yirpe0 <z <2

SK3AMEHAILIMOHHBIM BUJIET Ne 13
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1. CgoiicTBa MHOXKecCTB, 3MepuMbIx 1o JKopnany B R".

2. TloBepXHOCTHBII HHTETPAJ IEPBOTO POJIa M €r0 CBOKCTBA.
3. BbruncnuTe KpUBOJMHEHHBIN HHTETPAJ M0 3aMKHYTON KpuBoi I, mpoberaemoii Tak, 4To 00-
JIaCTh, OTPAaHUYEHHAs €10, OCTAETCs CIIEBA:

fr e*[(1— cosy)dx + (siny — v)dy], tne I' — rpanuna obmactu 0 << x << m, 0 <<y < sinx,

4. Haiiti 06beM Tena, OrpaHUYEHHOTO TTOBEPXHOCTSIMH:
x+v+= =4,:4n::-|—}r2 =4,x=0yv=0,z=0,

SK3AMEHALIMOHHBIM BUJIET Ne 14

1. Tloctpoenue TpuroHomerpuueckoro psaa Oypoe, Henonnele psaasl Pypre. Paznoxenue mno xo-
CHUHYCaM U CUHYCaM KpaTHbIX JYT.
2. ConeHnounanbHbIe BEKTOpHBIE 1Toyst. KpuTepuii coneHonaanpHOCTH.

3. I/ICHOJII)?;}UI MoAXOAAIIYH0 3aMCHY NMCPEMECHHBIX, BBIYUCIINTD 00BeM TCJ1a, OTPaHUYCHHOIO 110~

P
BEPXHOCTBIO: |'— + ||— + |'—:1, (x=0,y=0,z=0)
ﬁq il c

NP N
o o (1.2) ydx—xdy
4. BpIUMCIUTH KPUBOJIMHEWHBIN UHTErpaj MI"I,,, 1;%
s 4

Oy. ‘

BJIOJIb ITyTEH, HE MEPECEKAIOIINX OCH

DK3AMEHAIIMOHHBII BUJIET Ne 15

1. Tpuronomerpuueckue psabl Oypse. Onpenenenne u CBOUCTBA.
2. YCTaHOBUTH CBSI3b MEX]y TOBEPXHOCTHBIMU MHTEIPAJIaMH ITEPBOTO M BTOPOTO POJIA.

3. Hcnonp3ys MOAXOISIIYIO 3aMEHY IIEPEMEHHBIX, BBIUUCIUTD IBOMHOM HHTErpan ffG xydxdy

rIe

G={l2x +yl =3, |x —y| =3}.

4. Haiitu notok nons a = (2x, 2y, — z) yepe3 NOIHYIO BHENIHIOK CTOPOHY MOBEPXHOCTH KOHYCa
——
Jxctye=z =<4

DK3AMEHAIIMOHHBII BUJIET Ne 16

1. CgexeHue ABOMHOIO MHTErpajia K HOBTOPHOMY B CITydyae 3JIeMEHTapHOM 00yacTu.

2. Unrerpansl dupuxine, Ditnepa-Ilyaccona, @pymnnanu, Jlamnaca, @penens.

3. Mcnomb3ys MOaXosIIyI0 3aMeHY ITIePEMEHHBIX, BRIYHCIUTH 00hEM Tella, OTPAHHYESHHOTO 10~
I I I

BEPXHOCTBIO: G)E + (i)s + G)E:l, (x=0,y=0,z=0).
4. BpruuciauTh UHTErpaj fL vdx + zdy + xdz, e L — OKpyXHOCTb
x*+y*+z* =4, x +y+z= 2, opUeHTHPOBAHHAs OTPHIIATEILHO OTHOCHTEIHHO BEKTOPA
(0,0,—1).

SK3AMEHAILIMOHHBIN BUJIET Ne 17
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1. KpuBonuHEHBI HHTETPAJI BTOPOTO poja oT nmosiHoro nuddepennnana. [loreHImanpHbIe BEK-
TOPHBIC ITOJIA.

2. llepmas xBagpaTtn4Has opma MOBEPXHOCTH. BekTop HOpMaIu K MOBEPXHOCTH.
3. BbruncnuTh NOBEPXHOCTHBIN HHTETpal _Ir_l._q x?dydz 4+ z°® dxdy + y®dzdx, rae S - BuyT-
peHHsst cTopoHa cepbr x° + ¥© + z°=1,

= 4fxdx

4. C nomMouibio 3MICPOBbIX HHTEIPAIIOB BHIYUCIHTh I—Z
o (1+x) _
DK3AMEHAIIMOHHBIN BUJIET Ne 18
1. ®opmyna ['puna.
2. Tpu cnioco6a BEIMHUCIICHHUS TTOBEPXHOCTHOI'O HHTETpalla BTOPOTO pojia Ha MPUMEPE MOBEPXHO-
ctm xX2+yvi4zi=1,z =0,

3. 3anmcars IBOHHOMN HHTETpa ffG f(x,y)dxdy B BHIC NOBTOPHBIX HHTETPAIOB C PA3HBIMH

MOPSIKAMU UHTETpUpoBanus: eciu G — 001acTh, OrpaHUYCHHAS JTHHUSAMHU:
x=0 x=1, x =y, v=e%

4. Haiitu nepBoobpasnyio gynkimio z, ecmn dz = (x? + 2xy — yH)dx + (x* — 2xy — y*)dy.

SK3AMEHAILIMOHHBIN BUJIET Ne 19

1. CranpapTHbIe 3aMeHBI IEPEMEHHBIX B KPATHOM HMHTETpaIe.

2. lloreHuuanbHble BEKTOPHBIC MOJIA. Y CIOBUS MOTEHLIUAIBHOCTH BEKTOPHOT'O MOJIS.

3. Pasnoxuts B pag @ypwe Gpynkumio f(x) = x B unreppane (0,7).

4. BblUMCAUTH MOBEPXHOCTHBIN HHTErpa: ffg x? dydz + y* dzdx + z%dxdy, rneS—
BHYTPEHHSIS CTOPOHA IMOBEPXHOCTH Mapawienenunena 0=x =3, 0=y =2, 0=z =1,

SK3AMEHAILIMOHHBIN BUJIET Ne 20

1.  VYcnosus cymecTBoBaHUS KpaTHOTO HHTerpaia Pumana.

2. ®opMmyIbl IO OTPaHUYEHHON IBYMEPHON 00JIaCTH Yepe3 KPHUBOJIHMHEWHBIA HHTETPaIT 1O
3aMKHYTOM KpUBOM, OrpaHUYMBAIOLIEH TaHHYIO 00J1aCTh.

3. IlepeiiT K MONAPHBIM KOOPAMHATAM ffG flx,v)dxdy, G={0=x <3, 0= y < 4],

4.  BblYMCIUTH TOBEPXHOCTHBIA MHTErpall _I']'E xy dS, rue S — yacTh dIUIUIICOUIA

4x* + y* + z°=1, nexamas B I€pBOM OKTaHTE.

AK3AMEHAILIMOHHBIM BUJIET Ne 21
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Onpenenenne U KpUTEpUid U3MEPUMOCTH MHOXecTBa 1o JKopiany.
CkainsipHble U BEKTOPHBIE I10JI U UX XapaKTEPUCTUKU (TPaueHT, IUBEPIreHLUs, BUXPb, [IOTEH-
LAaJl, TPOU3BO/IHAS 110 HAIIPABJICHUIO).

4 x+1
V3MeHUTh NOpAAOK UHTEIPUPOBAHMSI B IOBTOPHOM MHTErpase: fD dx fD flxy)dy.

Omnpenenuts 001aCTh CYIIECTBOBAHUS M BBIPA3UTh UepPe3 IIIEPOBBI HHTETPAJIbl HHTETPal

7
_[tg“xdx
0

AK3AMEHAILIMOHHBIM BUJIET Ne 22

KpuBosmHENHHBIN HHTErpaj IEPBOro poAa U €ro CBOMCTBA.

Bb160p cTOpOHBI OpUEHTUPOBAHHOM I1aIKOM OoBEpXHOCTU. COrlacoBaHUE OPUEHTALIUU Kpasi C
BBIOOPOM CTOPOHBI.

Haiitu 00beM mwmmHapouaa: Z = %%+ }?2, y= x2, yv=4, z =0,

dx
1+ x3

+00
C IIOMOIIBIO BﬁﬂepOBHX HHTCT'PAJIOB BBIYUCIINTD J.
0

SK3AMEHALIMOHHBIN BUJIET Ne 23

CoOcTBEHHbIE MHTETPAJIbl, 3aBUCALINE OT MapaMeTpa, HEMPEPBIBHOCTb, UHTEIPUPYEMOCTb,

b hepeHIPYyEeMOCTb.
VYcnoBUS HE3aBUCUMOCTH KPUBOJIMHEMHOTO HMHTErpaja BTOPOTO poja OT MyTH HHTETPUPO-

BaHMUS.
[Tepexons k chepudeckuM KOOpAUHATAM, BBIYUCIUTh fffv x dxd, rne V — obnactp, orpa-
HUYEHHAs IOBEPXHOCTHIO x*+y- +z° =2z

OmnpenenuTb 00JIaCTh CYIIIECTBOBAHMUS M BBIPA3HUTh Yepe3 SMICPOBBI HHTETPAIbI HHTETPa
T’ x™dx
o (L+x)"

DK3AMEHAIIMOHHBIN BUJIET Ne 24
Hecob6cTBeHHBIE MHTETpalIbl, 3aBUCAIINE OT MapameTpa. PaBHOMEepHasi cX0IMMOCTh HECOOCT-

BEHHBIX MHTETPAJIOB, 3aBUCSIINX OT ITapaMeTpa.
[lepBas kBagpaTtuyHasi popma MOBEpXHOCTH. BekTop HOpMalii K MOBEPXHOCTH.

Paznoxuts B psag Oypbe QyHKIUIO f (x)=1+4+=x8 UHTEpBase (0,2m).

Haiitn 3Hauenue narerpana

$. [(siny —x) cos(@,1) — (¥ + ¥) cos(@,])1ds,

T
2, ¥ _ = = =
rre C: x=+ T 1, # — BHemHsst HOpManb K C, I ¥ J — KOOpAUHATHBIE OPTHIL.
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BK3AMEHAILIMOHHBIN BUJIET Ne 25
1. ®ynkuuu Dilsiepa U UX CBOMCTBA.

2. quddepennuansueiii onepatop 'aMuibTOHa U €r0 IPUMEHEHHE B TEOPUU TOJIS.

3. Haiitu notox mosns a = (2x,2y, - Z) yepe3 NOJHYIO BHELIHIOK CTOPOHY HOBEPXHOCTH KO-
s
Hyca Jxt+yt =z <4

4. HaiiTu 3HaUYeHHE UHTETpaJIa

¢ [(x +e”) cos(,©) + (¥ + cosx) cos(7, J)]ds,

x: - — —_— —_—
rae C: ey +v° =1, 71— BHemHsAa HopMaib K C, I M ] — KOOPJAMHATHBIC OPTHI.

0) Kpumepuu oyeHUBanUss KOMnemeHyull (pe3yibmamos):

OK3aMEeHAIMOHHBIM OMJIET COAEPKUT YeThIpe BoIpoca. [[Ba mepBhIX BoImpoca sBIIs-
I0TCSl TEOPETUUECKUMHU U MPENIOIIaratoT J0Ka3aTeIbCTBO XOTs Obl OAHON TeopeMbl. J[Ba
IIOCJIETHUX BOIIPpOCAa — IPAKTUYECKHE, HA PEIICHUE 3a/1ay.

Teopemuueckaa wacms 3K3aMEHALMOHHOTO OWJIETa, COCTOAILIAS M3 JBYX IEPBBIX
BOITPOCOB OLIEHUBAETCS B

0 OayuIoB — €ciid OTBET COJAEP>KUT OIIMOKHU WIJIM HET OTBETA HA BONPOC OMIIETA;

10 6anaoB — eciu OTBET HE MOJIHBIN, UMEIOTCSI HETOYHO WJIM OTCYTCTBYET JOKa3a-
TEJBCTBO;

14 GanyioB — eciiu B OTBETE COAEPIKATCS HECYLIECTBEHHbIE OMIMOKHU UM OTCYTCTBY-
€T YacTbh JIOKA3aTeJbCTBRA;

20 6anyIoB — €clii OTBET MOJIHBIN, MPUBEICHBI I0Ka3aTEIHCTRA.

Ilpakmuueckan wacms >K3aMEHAIMOHHOTO OMJIeTa, COCTOSIIAsA U3 ABYX MpPaKTH-
YECKUX 3a1aHUN OLICHUBAETCS

0 GayI0B — OTCYTCTBYET pelIeHUE 3a]]a4y WU JOMYIICHBI OITHNOKY;

10 GamioB — pelreHre He MOJTHOe, UMEIOTCSI HETOYHO WJIM YacTh 3a/1a4d HE PEIICHA;

14 6anyioB — B pellIeHUH COAEPKATCsl HECYIIECTBEHHbBIC OIIMOKN MM OTCYTCTBYIOT

MOSICHCHHS;

20 6anioB — peuieHue MOJHOE, MPUBEICHBI MOSICHEHUS.

OueHka 3a 3K3aMeH:

e Jlns mosydeHuUsl OLICHKHU «YAOBJIETBOPUTEIHLHO» HEoOXoaumo HaOpath 41 Gamd
MIPU YCJIOBUH, YTO TOJIYUYEH JOMYCK K AK3aMEHY M JJOCTUTHYT MPOXOTHON pyOek-
HBIN OaJI.

o J[ns moydeHUs1 OIIEHKU «XOPOII0» HEOOXOIMMO HA0paTh 66 OAJIJIOB TIPU TOM K€

YCIIOBHH.
o [y momydeHus: OIEHKH «OTIUYHO» HE00X0auMo HabpaTh 86 OaILIOB.
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B 9K3aMCHAIIMOHHYIO BCAOMOCTDH BBICTABIIICTCA IBC OLICHKU!
® OIICHKA 34 5K3aMCH,
® KOJIMYECTBO 0AJIJIOB.

CryneHTy mpu cliadye sK3aMeHa He0OXO0IMMO TI0Ka3aTh OBJIAJICHUE CITIOCOOHOCTHIO
MMOHMMATbh, COBEPIIICHCTBOBATh M IMPUMEHATH COBPEMEHHBI MaTeMaTHUCCKHUNA armapar,
(dyHIaMEHTaIbHBIC KOHIICIIIIUUA W CHUCTEMHBIE METOJIOJIOTHH, MEXKIyHAPOIHbIE H TIPO-
(deccuoHaIbHBIC CTAaHIAPTHI B 001acTH MHPOPMAaMOHHBIX TexHoorui (ITK-2).

8) onucaHue wKaivl OyeHUBaAHuA.:

BasLibl oTMeTKH

0-50 HEYZOBJIETBOPUTEIBHO
51 -65 YAOBJIECTBOPUTEIBHO
66-85 XOPOIIIO
86-100 OTJINYHO

6.2.2. KoutpoabHas padora

Cl) munoevle 60npocvl U npakmudecKkue 3a0aHUA:

Tembt KoHmpoabHBIX padom
. UucoBbIe NOCIE0BATEIBHOCTH.
. IIpenen v HenpepbIBHOCTh (PYHKIIUH.
. duddepennmansHoe ucurciaenue GyHKIUA OJHOTO TIEPEMEHHOTO.
. Heonpenenenusiit u onpeneneHubiil uuterpain. HecoOCTBEHHBIE MHTETPAITHI.
. Hucnossle psaapl. @YHKIMOHAIBHBIE MTOCIEN0BATEIBHOCTH U psilbl. CTENEHHbBIE psi-
TTBI.
. OYHKIIMU HECKOJIbKUX TIEPEMEHHBIX.
. IHTETpansel, 3aBUCSIIME OT MApAMETPA.
. Kparnasle naTETpansl.
. KpuBonnHenHbIE 1 TOBEPXHOCTHBIE HHTETPAIIBL. Teopust MOJIA.
10. Psanpr dypee.

gk~ whN~—

©O© 00 3O,

Ilpumepvr kKonmponwvHvix padom

KonTpoabnas padora Ne §
Yucaosblie psiabl. PYHKIIHOHAJIBLHBIE N0CJIEI0BATEILHOCTH U PSAIBL.
CreneHHble psabl.

" = 1
1) HccnenoBarh Ha CXOIMMOCTh YHCIIOBOM P Z— .
—=nin(n-1)
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2) WccnenoBarh Ha CXOAMMOCTb YHCIOBOM Psil ) | 3-5-7-K-(2n+1)
£2.5.8K -(3n-1)

3) Jloka3aTh paBHOMEPHYIO CXOAMMOCTh (PYHKIIMOHAIBHOTO Psija Z D"

Ha OTPEC3KEC
n=1 mn-
[0,1].
> (n+2Y
4) Haiitn paanyC U HHTEpBAJI CXOAUMOCTH psaa: Z(—l) (X -|-:|_0)n .
n=1 n+
5) I/ICCJ'IGI[OBaTB q)YHKI_II/IOHaJIBHYI-O IIOCJICJ0BATCIIBHOCTD fn (X) = 37XZ7nX Ha paBHOMEPHYIO CXO-
AINUMOCTHh HAa MHOKECTBC Xg = ('l, +DD}.
6) Pazmoxuts B paa Teﬁnopa I10 CTECIICHAM X (1)YHKI_II/II-O f (X) = ;2 , YKasaTb o0JacTs

X+2—X
CXOJIMMOCTH TIOJIYYEHHOTO psiia K CBOEH CymMMe.

KonTpoabnasi padora Ne 8
Kpartnble nuaTerpaJsi.

1. 3amucarb ABOIHOM MHTErpan || fG fix,¥)dxdy B BHIIE OBTOPHBIX HHTETPAJIOB C PA3HBIMH T10-

pAIKAMU MHTETPUPOBAHWS:
a) ect G — o0J1acTh, orpaHnyeHHast npssMbivu: x =0, x =a, ¥y =x, x + ¥ = 2a.
b) ecnu G — 06nacTh, OrpaHUUYCHHAS TUHAAME: X = V2, x = 2

2. VI3MeHUTH MOPSIIOK HHTETPUPOBAHUS B TIOBTOPHOM HHTETpAJIE: JI"_Z dx _J"_c:sx Flx,y)dy.

3. Vcnonb3ys HOAXOIALLYIO 3aMeHY [IepeMeHHbIX, Boluncints [f. flx,y) dxdy, ecnu
flx,v) =v+1 G={x*+y*=2x}.
4. Vcnonb3yst MOAXOIALLYIO 3aMeHY NEPEMEHHbIX, BBIMUCIUTD [[. xydxdy, ecnu
G={lx+2y| =3,|x—v| = 3L
5. Hcnonb3ys MOAXOAIIYIO 3aMEHY TIEPEMEHHBIX, BHIYUCIUTL 0OBEM Teja, ONPAHUYEHHOTO T10-

., =
Iy 24 A= =0,y= =
"\‘||E+'\.1||b +-.ch 1,(x=0,y=0z=0).

6. Bsruncants naTerpan [J, -J-r[ (x* +v? + z3)dxdydz, rne [1=[—1,1] = [0,2] = [0,3].

BEPXHOCTBIO:

0) Kpumepuu oyeHUB8aHUs KOMnemerHyutl (pe3yibmamaos):

Kpurtepuu o1ieHKu KOHTPOJIBHBIX PabOT:

2 — OTCYTCTBYET pPEIICHUE 3a7a4 WJIU JOMYIIEHBI OMMOKH, BeIMOTHEHO MeHee 30% pa-
OOTEI;

3 — peleHre He TIOJTHOE, UMEIOTCS HETOYHOCTH WJIM YacTh 337a4 HE PEIIeHa, BHIMOTHE-
HO oT 30% 1o 50% paboThI;

4 — B pEIICHUH COJEPIKATCS HECYIIECTBEHHBIC OMIMOKH WM OTCYTCTBYIOT IMOSICHCHUS,
BbITIOJTHEHO OT 50% 110 75% paboThi;
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S — penieHue MojaHoe, MPUBEAEHBI MOSICHEHUS, BBIMOIHEHO OT 75% 10 100% paboThi.

6) OnucaHue wKaivl OyeHUBaHusA.:

KOHTpOJIBHBIG pa6OTI>I OLCHUBACTC 110 IATHOAINIBHOM CUCTEME:.

banasl OTMETKH

0-2 HEYJOBJICTBOPUTEIHHO
3 yIOBJIETBOPUTEIHHO
4 XOPOIIIO
5 OTJINYHO

6.3 Memoouueckue mamepuaivl, onpeoenaouiue npoyeoypvl OUeHUBAHUA 3HAHUIL,
YMeHUil, HABbIKOG U (uiu) onvima OesameabHOCIMU, XapaKmepusyruiue Imansl
dopmuposanua komnemenyuii

OcHoBHBIE NNpaBuJjia BbICTABJICHUA peﬁTHHFOBbIX 63JIJIOB, peKoOMeHaAyeEMbIC NJA JUCHUTILIH-
HBbI

OueHka 3HaHUM O0aKagaBpOB MPOBOJUTCS C UCIOIL30BaHUEM OAJIIILHO-PEUTUHT OBOM
OIIEHKH IO JAUCIUIUIMHE B COOTBETCTBUU C [losiokeHneM o 0amuibHO-PEHTUHTOBOM CHC-
TeMe oreHKH aoctkeHui ctyneHToB KemlV (KemI'Y-MCK-IIIT/]-6.2.3-2.1.6.-136 ot
26.06.2013).

JI71s1 TOJTOKUTENIBHOM OIEHKH HEOOXOAUMO BBIIIOJTHUTH BCE BUABI ICATCIHHOCTH.

Kaxxaplii B 1eSITEIIPHOCTH OLICHUBACTCS ONPEICICHHBIM 00pa3oM:

1 cemecTp
Ne Bujg gesiteJIbHOCTH KommenTapuii PSR KoanuecTrBo CyMMi‘ PHBIMTe-
0asn Ky 0ajn
R{™ | Jekuus 1 18 18
[IpakTrdeckoe 3aHATHE
R,™ | (cemunap/naboparopHas 1 18 18
pabota)
Hdpyroit Bua nesTenbpHO-
RgTeK CTU (MHAUBUyaJbHbIC 24 1 24
3aaHNA)
Cymma 60
RETT MaKCI/IMaﬂIiHI)II/I arre- SK3amer 40 1 40
CTaLMOHHBIN 0aILI
RiTeKynmﬁz 100
Riu’rorosblifl:loo
2 ceMecTp
Ne |Bujg pesiTeIbHOCTH KommenTapuii TR KoanuecTBo CyMM? PHEIM - Te-
0aJuI KYLIHii 0aJu1
R,™ | Jlexuus 1 18 18
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[IpakTHudeckoe 3aHATHE
R,™ | (cemunap/na6oparopHas 2 18 36
pabora)
Hpyroii Buz nesrenpHo-
R3™  |ctu (uumuBumyansHbIe 26 1 26
3aJIaHus)
Cymma 80
RATT MaKcham,qum aTTe- 3auer 20 1 20
CTaLMOHHEIN 0aJI
RiTeKymuifl: 100
RiuTorosblﬁzloo
3 cemecTp
Ne |Bujg pesiTeJIbHOCTH KommeHnTapuii L AR KoanuecTBo CyMM? PHBIH - Te-
0ayn KYIIUi 621
R{™ | Jexuus 1 18 18
[IpakTudeckoe 3aHsTHE
R,™ | (cemunap/na6oparopuas 1 18 18
pabora)
Hdpyroii Bua nesTenbHo-
R3TeK cTH (MHIUBUAYaIbHBIC 24 1 24
3aJTaHus)
Cymma 60
RATT MaKCI/IMaIII:;HI)II/I aTTe- K3aMeH 40 1 40
CTaI[MOHHBIN 0ajII
Ri'relcyumﬁz 100
RiuToronmﬁ:lOO

MakcuMalibHOE 9HCIT0 0aTOB, KOTOPOE MOKET HaOpaTh CTYCHT 1O 3a4€THOMW CHC-
teme — 100: 80 6amioB 3a paboty B ceMecTpe; 20 6ayioB 3a OTBET Ha 3a4eTe.
OTMeTka Ha 3a4eTe BBICTABISICTCS HA OCHOBAHWH MAapaMETPOB, YKa3aHHBIX BBINIC U
OTIpeeIsIeTCS TaK:
«3auteHo» — 51 — 100 6annos;
«HE 3a4TEeHO» - HIKe 51 6aios.

MaxkcuMmanbHOE YuCiIo 0alioB, KOTOPOE MOXKET HaOpaTh CTYJIEHT MO 3K3aMEHallH-
oHHoll cucreme — 100: 60 6amioB 3a paboty B cemectpe; 40 0auIoB 3a OTBET Ha JK3a-
MeHe. DK3aMEHAIIMOHHBIA OWJIET COACPKHUT JBa TEopeTudecKux Bompoca. [lomHbil u
MPaBUJILHBIN OTBET HAa KaXKIbIM BOmpoc oneHuBaeTcs B 20 O6amnoB. JonmomHuTEbHBIC
BOIPOCHI IO OMJIETY 334a0TCs TOJIBKO MO0 TeMaM K3aMEHAIIMOHHOTO OuiieTa.

JI1st mosydeHust yJ0BIETBOPUTEIBLHOM OLIEHKH HEO0X0IMMO Habpath 51 6ain ¢ yue-
TOM pabOThl B CEMECTpE MPHU YCIOBUU MOJIydeHUs MUHUMYM 10 OaiioB 3a 3K3aMeH.
Jist monyyeHus oneHkKH "Xopoiro" HeooXxoauMo HabpaTh 66 OAIIIOB € y4eTOM padoThI B
ceMecTpe IpH YCI0BMU MUHUMYM 14 GasioB 3a sk3ameH. [[s mosydeHus oneHKH "oT-
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Tu9HO" HE00X0IMMO HaOpaTh 86 6aIOB ¢ yueToM pabOThI B cEMeECTpe.
B sk3aMeHaIMOHHYIO BEIOMOCTh BBICTABIISICTCS ABE OICHKU:

¢ OICHKa 3a 5K3aMCH,
* KOJMYECTBO 0aJIJIOB.

JlocTUTHYTBIA YPOBEHb 00YYEHHOCTH (UTOTOBAsi OTMETKA) OMPEEISETCS B COOTBET-
CTBUU C aJITOPUTMOM, IPUBEJCHHBIM B TaOJIUIIE.

YpoBHH ycBOEHUS
MaTtepuaJa u cpopmu-
POBAHHOCTH CIOCO00B

Konkpernble geiicTBUs
CTY/JAE€HTOB, CBH/IeTe/IbCTBYIOIIINE
0 JT0CTUKEHUHU JAHHOTO YPOBHSI

AeATeJbHOCTH
[lepBbiii MeHblIe S50 Pe3ynbraThl 00ydeHHs CTYyAEHTa HE CBHJIETEIbCTBYIOT
0aJUIOB  «HEYNOBJETBO- | 00 YCBOEHUHM UM 3JIEMEHTAPHBIX 3HAaHUN OCHOBHBIX BONPO-
PUTEIIBHO» COB IO AMCUMILINHE. [[omyIieHHble OIIMOKH 1 HETOYHOCTH
MOKa3bIBAIOT, YTO CTYACHTHl HE OBJIAJEIN HEOOXOAMMOMN
CUCTEMOM 3HAHUM MO aucuuiumHe. HenocratouHas Teky-
mast paboTa B CEMECTpE MO OCBOCHUIO 3HAHWM, YMEHMH U

HAaBBIKOB 110 TUCLUILINHE.
Bropoii  (penpoayk- JlocTUTHYTBI YPOBEHb PE3YJIbTATOB OOYyUEHHUS MOKa3bl-
THBHBIH) BAET, UTO CTYJIEHT 00J1a/1atl0T HEOOXOAUMOW CUCTEMOMN 3HA-

ot 51 go 65 GamoB
«YIOBJIETBOPUTEITHHOY

HUM M BJAJEET HEKOTOPBIMHU YMEHMSAMH IO AUCLUIUIMHE.
CryzaeHT cnoco0eH MOHUMAaTh U HHTEPIPETUPOBATH OCBO-
€HHYI0 HH(POPMALIHIO, YTO MOXKET ObITh OCHOBOU YyCHEIIHO-
ro (JOpMHUPOBAHUS YMEHHUI U HABBIKOB JIJIsl pELICHUS 3a/1a4:
- BOCIPOU3BOAUT TEPMUHBI, KOHKPETHBIE (DAKTHI,
OCHOBHBIE TIOHSTHS, TEOPEMBI U ONPE/ICTICHUS;
- MPOBOJUT NPOCTENUIINE BHIYUCICHUS;
- BBITIOJIHSAET 3a/laHusl 1Mo oOpasny (Wiu 1o WH-
CTPYKIIUH).
Cnabas tekymras paboTa B ceMeCTpe Mo OCBOSHHIO 3Ha-
HUM, YMEHUN Y HABBIKOB 10 TWCIUILIMHE.

Tpetuii (peKOHCTPYK-
TUBHBIHN )
oT 66 1o 85 GaToB
«XOPOIIIOY

CTyaeHT JeMOHCTPUPYET 3HAHUSI HA YPOBHE OCO3HAHHO-
ro BJIQJCHHUS y4eOHBIM MaTepuajoM W YICOHBIMH YMCHHUSI-
MU, HaBBIKAMH M CIIOCOOAMH ACATEIBHOCTH TIO AWCIUILIH-
He. CTyeHT ciocoOeH aHAIM3UPOBaTh, IPOBOJAUTH CPaBHE-
HUE W 00OCHOBaHHWE BBHIOOpA METOJIOB PEIICHUS 3aJaHHK B
HECTaHJAPTHBIX CUTYyalUsAX, OOBICHICT (DAKThI, TPABHIIA,
MIPUHITUIIBI, CIOCOOEH MaTeMaTHYEeCKU CTPOTO JI0Ka3aTh He-
00X0JIMMBIE YTBEPKJACHUS U (HaKTHI.

UetBepThiii (TBOpUE-
CKHIA)
ot 86 10 100 GamoB
«OTJIIMYHOY

CTyIeHT NOJHOCTBIO BIAJEET MaTE€pUajIoM JTUCIUILIH-
HBI, CIIOCOOCH HCIIOJIh30BAaTh CBENCHUS M3 PA3IMYHBIX HC-
TOYHHUKOB [JIs1 YCIICIIHOTO MCCIIENOBAHUS U MOUCKA pelie-
HUS B HECTAHIAPTHBIX CUTYALHSIX: OPUEHTUPYETCS B IOTOKE
MaTeMaTU4eCKod WH(OpMAIMK, ONpPEenesseT HCTOYHUKU
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HEe0OXoauMoN HWH(OOpPMAIIMK, COCTaBJISIET CXEMbl 3ajayH,
OIICHUBACT JIOTMKY pEeIIeHUs 3a7adyH, CIIOCOOEH MaTeMaTH-
YECKH CTPOTro J0Ka3aTh HEOOXOAUMBIC YTBEPKACHUSI U (aK-
TBI.

CTy,Z[CHTy IIpu Caa4Yc 3K3aMCHa (3aqua) HGO6XOI[I/IMO IIOKa3aTh OBJIAJICHUEC. CIIO-

COOHOCTBIO K camMoopranu3anuu camooOpazoBanuio (OK-7), cnocoOHOCTBIO TOHUMATh,
COBEpIICHCTBOBATH U MPUMEHSATH COBPEMEHHBII MaTeMaTUUECKUH armapar, pyHIamMmeH-
TaJbHBIE KOHLIETIIIMU U CUCTEMHBIE METOJIOJIOTUH, MEKIYHAPOIHbIE U TTPO(hecCHoHab-
HBIC CTaHIAPTHI B 00s1acTH HH(pOpMaIMOHHBIX TexHoorui ([TK-2).

7.

IIEPEYUEHb OCHOBHOM ¥ JOHNOJHUTEJBHOM YYEBHOM JIUTEPATYPBI,

HEOBXOJIUMOM J1JIsI OCBOEHUA JUCIHUATIIUHBI

@) OCHOBHAA Tumepamypa:

1.

Tep-Kpuxopos, Anexcanap MapteiHoBru. Kypc Marematnueckoro aHaiusa :
yuae0. nmocodue / A. M. Tep-Kpukopos, M. U. [llabynuH. - 4-¢ uzna., ucrp. - M. :
bunowm. Jlabopatopus 3nanuit, 2009. - 671 c.

CwmonenueB, Hukonait KoncrantunoBud. MaTtematuueckuid aHanus-1 [Dnek-
TpOHHBIN pecypc] : yued. mocodue / H. K. CmoieHIeB. - DIeKTPOH. TEKCTOBBIE
naH. - Kemeposo : KemI'Y, 2010. - 1 3:1. ont. auck (CD-ROM).
http://edu.kemsu.ru/res/res.htm?id=13505

COopHuK 337124 IO MaTeMaThuueckoMy aHanuzy. B 3 T. : yue6. nmocodue. T. 2. H-
terpainsl. Psaet / JI. 1. KynpsiBues [u ap.]. - 2-e usn., nmepepab. u gor. - M. :
OU3BMATIINT, 2009. - 502 c.

CwmonenneB, Hukonaii KonctaHTHHOBHY.

MaremaTudeckuii aHaau3-2 [DIeKTPOHHBINA pecypc] : JIEKTPOHHOE YUeOHOE To-
cobue: (Tekcro-rpaduueckue yueonnie Matepuansl) / H. K. Cmonennes ; Keme-
poBckuii roc. yH-T, Kadenpa pyHnaMmeHTanbHON MaTeMaTHKU. - DJIEKTPOH. JIaH.
(14 M6). - Kemeposo : KemI'Y, 2015. - 1 251. ont. guck (CD-ROM) on-line.
http://edu.kemsu.ru/res/res.htm?id=15641

CwmonenneB, Hukonaii KoncraHTHHOBHY.

MaremaTudeckuii aHaiau3-3 [DIeKTPOHHBINA pecypc] : 3JIeKTPOHHOE Y4eOHOE Mmo-
cobue: (Tekcro-rpaduueckue yueOnoie Matepuaisl) / H. K. Cmonenies ; Keme-
poBckui roc. yH-T, Kadeapa pyHaaMeHTaTbHON MaTeMaTUKH. - DJIEKTPOH. JaH.
(23 M06). - Kemeposo : KemI'Y, 2015. - 1 251. ont. aguck (CD-ROM) on-line.
http://edu.kemsu.ru/res/res.htm?id=15642

COopHuK 3a71a4 IO MaTeMaThuueckoMy aHanu3zy. B 3 T. : yue06. mocobue. T. 1.
IIpenen. HenmpepwiBHocTs. uddepenupyemocts / JI. . Kynpssues [u ap.]. - 2-
e u3., mepepad. u jpom. - M. : DUSIMATIINT, 2010. - 495 c.

0) OonoinumenvHasn 1umepamypa:

7.

®duxtenrodbll, .M. OcHOBbI MaTeMaTH4YeCcKoro aHaiauza. B 2-x Tt. Tom 1 [Dnek-
TPOHHBIN pecypc] : yued. — DnektpoH. gaH. — Caunkr-IletepOypr : Jlans, 2015.
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http://edu.kemsu.ru/res/res.htm?id=15641
http://edu.kemsu.ru/res/res.htm?id=15642

— 448 ¢. — Pexum gocrtyna: https://e.lanbook.com/book/65055. — 3arm. ¢ 3k-
paHa.

8. Maremarnueckuii ananu3 [Tekcr] : yueOHOe mocooue a1t 6akanaBpoB / A. M.
Keirmanos [u ap.]; mox obur. pea. A. M. KeitmanoBa ; Cubupckuii gpeaepaibHbIi
yH-T, IH-T maTemartuku. - Mocksa : FOpaiir, 2014. - 607 c.

9. ®uxrenroiusil, I'.M. OCHOBBI MaTEMaTHYECKOr0 aHajiM3a. B 2-X TT. ToM 2-i
[DnekTpoHHBIHN pecypce] : yueb. — DnektpoH. nan. — Cankr-IletepOypr : Jlanb,
2008. — 464 c. — Pesxxum mocrtymna: https://e.lanbook.com/book/411. — 3ari. ¢
JKpaHa.

10.JIuaaus, I'.JI. KoHTpOabHBIE pabOTHI IO MATEMATHIECKOMY aHATU3Y [ DIEeKTPOH-
HBII pecypc] : yueb. mocobue — DnekTpoH. 1aH. — Hosokysnerk : HOU Kewm-
'y, 2010. — 78 c. — Pexxum moctyma: https://e.lanbook.com/book/42941. —
3ari. ¢ 3KpaHa.

11.5nyra, Auna 3aypoBHa. Kpatnsie unterpaisi : yue0. mocobue / A. 3. Snyra. - 2-
e u3a. - M. : Komnanus ACTIII, 2005. - 163 c.

8. IIEPEYEHb PECYPCOB WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOM
CETA "UHTEPHET" (JAJEE - CEThb "WHTEPHET'), HEOBXOJIMMBIX JIJIsI
OCBOEHUS JUCHUILIUHBI

1. http://www.exponenta.ru/ Exponenta.ru OOpa3zoBaTelbHBIII MaTeMaTUYECKUN
CalT MO MPUIIOKEHUSIM MAaTEMAaTHKH M TI0 CHCTEMaM KOMIBIOTEPHON MaTeMaTh-
ku. B cBOGOAHOM mOCTYyTIC.

2. http://univertv.ru/video/matematika/ OTKpbITBIHi 00pa30BaTEIbHbIA BUACOIOP-
tan UniverTV.ru. O6pa3oBatenbHbie GUIBMBI Ha pa3ivdHble TeMbl. Jlekunu B
BEAYUIMX POCCUMCKUX M 3apyOekHbIX By3ax. Hayunas koHdepeHus wim Hayd-
HO-TIOMYJISIPHAs JIEKIMS [0 UHTEpECYyIoleMy Bac Bompocy. B cBoboaHoM nocTy-
mne.

3. http://elibrary.ru Hayunast snektponnas O6ubmmorexka eLIBRARY.RU. Kpyn-
HEUIIUH pOCCUUCKUI MH(DOPMALMOHHBIA OPTal B 00JIACTH HAYKH, TEXHOJIOTHUH,
MEJIUIIMHBI U 00pa30BaHUs, CoJepKaluil pedepaThl U MOJIHBIE TEKCTHI Oosiee 12
MJIH Hay4HbIX ctateid u myonukanuid. Ha nminargpopme eLIBRARY.RU noctynHsl
anekTpoHHble Bepcuu Oonee 1400 poccuiiCKMX HayYHO-TEXHUYECKUX JKYPHAJIOB,
B TOM ymciie 6osee 500 )xypHaIoOB B OTKPBITOM JIOCTyIe. B cBoO0HOM nocTyte.

4.  http://www.iqlib.ru/ Dnextponnas 6ubnunorexka [Qlib oOpa3oBaTeabHBIX U MPO-
CBETUTENHCKUX M3AaHuil. OO0pa3oBaTeNbHBIN pecypc, OOBEAUHSIONUN B ceOe WH-
TEPHET-OMOMMOTEKY W TOJB30BATEIbCKUE CEPBUCHI IS TMOJTHOIIEHHONW PabOTHI C
oubmuoTeunpiMu poHgAMU. AyAUTOPHUS dJIEKTpoHHOU OmOmmoteku [Qlib — cTy-
JICHTHI, MPEIoiaBaTeIn Y4eOHbIX 3aBeICHUN, HAyYHbIe COTPYAHUKH U BCE T€, KTO
XOYeT MOBBICUTH CBOM ypoBeHb 3HaHHU. CBOOOAHBIA TOCTYH K 3JIEKTPOHHBIM
y4ueOHUKaM, CIIPAaBOYHBIM U YU€OHBIM ITOCOOHUSIM.

5. http:/leqworld.ipmnet.ru/ru/library.ntm  EqWorld — mup wmaremaTrueckux
ypaBHEeHMM. YdeOHO-oOpa3zoBaTenbHas (U3MKO-MaTeMaTudyeckas OuOIuoTeKa.
DnekTpoHHas oubianoreka couepxkut DjVu- u PDF-(daitnbl yaeOHUKOB, yueOHBIX
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nocoOuii, COOPHUKOB 3a/1a4 U YHPaXHEHHH, KOHCIIEKTOB JIEKIUH, MOHOTpadui,
CTIPAaBOYHUKOB M JMCCEPTAIMI 10 MaTeMaTHKe, MeXaHuke U ¢usuke. Bece mate-
puaibl IPUCIaHbl aBTOPAMHM M YUTATEISIMA WM B3AThI U3 MIHTEepHeTa (M3 WWW
apXHBOB OTKPBITOTO A0cTyma). OCHOBHOH (OH OMOIMOTEKH COCTABISIOT KHUTH,
M37aBaBIIUeCs TPUILATh U OoJiee JIeT Ha3al. B cBoOOHOM mocTyTIe.
http://www.edu.ru Poccuiickoe oOpazoBanue. @eaepanbHbiii moprair de-
JiepaJibHbIe 00pa30BaTeNIbHBIC PECYPCHI AJis 00IIero oopasoBanus. B cBoOoaHOM

JOCTYyTIE.

9. METOJIMUYECKHUE YKA3ZAHMS /151 OBYYAIOLUXCS IO OCBOEHUIO JUCLUIIINHBI

MeToanueckue yKa3aHUfl 10 W3YUYCHUIO JUCHMIUIMHBI MPEICTABISIOT COOOM

KOMIUIEKC PEKOMEHIAINI U Pa3bsiCHEHUM, MO3BOJISIFOIIUX CTYJICHTY ONTUMaJIbHBIM 00-
pPa3oM OpPraHU30BaTh NPOLIECC U3YUECHUS TaHHOW JTUCIUTLIAHBI.

Metoanka u3ydeHusi Matepuaja (Ha 4To HEOOXOAMMO oOpaliaTh BHUMAaHUE

MIpU U3YYECHUH MaTepuana):

1)
2)

3)

4)

NEPBUYHOE YTECHUE OJJHOTO Naparpada TeMBI;

MOBTOPHOE YTEHHUE 3TOTO ke naparpada Temsl ¢ GUKCUpOBaHUEM HamboJjee 3Ha-
YUTEJBHBIX 0 COAEPKAHUIO YaCTEeM;

npopaboTka MaTepualia JaHHOTO naparpada (TepMUHOIOTHYECKUN CIIOBapPh, CJIO-
Baph NEpPCOHAINH);

MOCJIE TAKOTO MPOXOXKAEHUS BCeX naparpadoB OJHOU TEMbI, TOBTOPHOE (TpEeTHil
pa3) ureHue naparpad)oB 3TOU TEMbI ¢ PUKCUPOBAHUEM HAM00JIe€ 3HAUUTEIbHBIX
M0 COAEPIAHUIO YACTEM;

MPOXOXKJEHUE TPEHUPOBOYHBIX YIIPAXKHEHUM 110 TEME;

MPOXOXKJEHNUE TECTOBBIX YIPAKHEHUH 10 TEME;

BO3BpaT K maparpadam JaHHOUN TeMBbI JJ1sl pa30opa T€X MOMEHTOB, KOTOpPbIEe ObLIH
ONpPENIENICHbl KaK CIIOKHBIE IPU MPOXO0KACHUU TPEHUPOBOYHBIX U TECTOBBIX YII-
PaXXHEHUU 110 TEME;

MOCJI€ MPOXOKIEHUSI BCEX TEM pa3fiefia, 3aKpEIUICHHE MPONAEHHOTO MaTepuana
Ha OCHOBE PEIICHUs 3a/au.

MeToauueckune PCKOMECHIAIIMA 110 BBINNOJIHCHUI0O HHAUBUAYAJIbHBIX paﬁoT

B unauBuayansHo#t paboTe JOMHKHO OBITH OTPAXKEHO TOJHOE PEIICHUE MPeIio-

YKEHHBIX 3aJ1ad CO BCEMH IMPOMEKYTOUYHBIMHU BBIKJIAJKAMHU M TOSICHEHUSMU (J1J151 BBISIB-
JIEHUs] TPaBUJILHOCTU MOHUMAaHUA CTYJICHTOM MaTepuaia). Eciii CTyleHT AaeT TOJIbKO
OTBET 0e3 pelIeHU, TO 3a/1adya CYUTACTCS HE BBITIOJIHCHHOM.

NunuBuayanbHas padota aomxkHa ObITh 0OpMIIEHA aKKYpPAaTHO C SICHBIM H3JIO-

xeHuem pemrenus. O6beM padoTel He pernamentupyetcs. K paborte mpunaraercst mpe-
3eHTAalUS.

[lo oxoHYaHMM HaNMCaHWS MUHIWBUIYaJbHOW pabOThl M YCTPAHEHUS CTYACHTOM

BCEX 3aMEYaHUM IpCroAaBaTC/id IIPCAIIOJIaracTcsa € HY6JII/I‘—IH21$I 3aluTa.
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10. TIEPEYEHb WH®OPMALUMOHHBIX TEXHOJIOTHWI, MCHOJB3YEMBIX IIPH
OCYUIECTBJIEHUA OBPA3OBATEJBLHOI'O NMPOUECCA MO JUCUMUILIAHE, BKJIOYAS
MEPEYEHb MPOTPAMMHOI'O OBECHEYEHUSA W MHO®OPMAIIMOHHBIX CIIPABOYHBIX
CHUCTEM (ITPU HEOBXOJIMMOCTH)

Microsoft Office 2010 (www.microsoft.com) — nmunensust KemI'V.
Internet explorer, unu apyroi Be0-0paysep.
CobOouHo pacrnpoctpansiembie CKM, a taxske Matlab, Maple.
Cucrema ynpasienus cailtamu 1C-butpuke, perakuust cTaHaapr.
[Tnardopma 1C nocnenueit Bepcuu.
Virtual Box+ Windows 10.
Oo6omnouka Eclipce.
Jlexku ¢ TpUMEHEHUEM MYJIbTUMEIUMHBIX MAaTEPUAIIOB.
DJIeKTpPOHHAs TOYTa JJIS MPOBEACHUS TUCTAHIIMOHHOTO OOYYEHHS U KOHCYJIbTa-
1004078

10.Skype B ayza. 2206B nist KOHCYNbTAIM CO CTYICHTaMU, IO COCTOSIHUIO 3I0POBbSI

HE UMEIOIIMMH BO3MOXHOCTH MOCENIATh 3aHSATHUA.

OBnazeHue MUCHUILUIMHON «MaTreMaTuuecKuil aHaiu3y» MpearnoiaraeT UCIoJIb30BaHUE
CJIeIYIONMX 00pa30BaTEIbHBIX TEXHOJIOTUH (METO/I0B):
® n1ekuua (6600Has, 0030pHas, penpooOyKMuUEHO-UHPOPMAUUOHHAA, 3AKTIOUUMENb-
Has) - 11e71eco00Pa3HOCTh TPAJAUIIMOHHOMN JIEKIIUU COCTOUT B PEUICHUU CIEAYIOIIUX 00-
pa3oBaTeIbHBIX W PAa3BUBAIOIIMX 3a/ad Kypca: MOKa3aTh 3HAYMMOCTh Kypca JJisi Tpo-
(dbeccroHaNBHOTO CTAaHOBJICHUS OymyIiiero 0akanaBpa; MPEICTaBUTh JOTUYECKYIO CXEMY
M3Y4YEeHUs TIPEICTaBICHHOTO Kypca; chOpMUPOBATH MOTHBAIIMIO OaKalaBpOB Ha OCBOE-
HUE yuyeOHOTO MaTepHalia; CBSi3aTh TEOPETHUECKHN MaTepual C MPaKTHUKON Oymyien
poEeCCUOHATILHON JEATeTbHOCTH; MPEACTaBUTh HAYYHO-TIOHSTUHWHYIO OCHOBY H3Y-
4aeMOU JUCIUTUIMHBI, CUCTEMATU3UPOBATh 3HAHUS OaKaJaBpOB MO U3ydyaeMou mpoobiie-
Me; pacIIMpUTh HAYYHBIA KPYyro30op O0akansaBpa Kak OyIyIiero cueruaiucTa u T.1.;
® jleKuus-0eceda - O3BOJSET YUUTHIBATH OTHOIIIEHUE OaKallaBpa K U3y4aeMbIM BOTIPO-
caM, BBISIBJIATH MPOOJIEMBbI B MPOLIECCE UX OCMBICIICHUSI, KOPPEKTUPOBATH JOMYCKAaeMbIe
OIIHNOKHU U T.1.;
® JIeKUUA-OUCKyccua - TIPEACTABIISIET OpPraHU3alldi0 JAUAIOroBoM (GopMbl OOydeHHS,
co3JlaronIeil ycinoBus it OpMUPOBAHUS OLICHOUHBIX 3HAHUMN OakanaBpoB, 00YCIOBIH-
BAIOIIUX MPOSIBIICHHE WX MPO(ECCHOHAIBHOM MO3UIMHU KaK OYyIyIIero CHelnuaiucTa;
dhopMupyeTCsi YMEHHUE BBICKA3bIBaTh U apryMEHTHPOBATh JIMYHYIO TOUKY 3pPEHHUS; pas-
BHBAETCSI CLIOCOOHOCTH K TOJIEPAHTHOMY BOCIIPUSTUIO MHBIX TOUYEK 3PEHUS U T.1.;
® (M032080U WMYPM» - METOJI KOJJIEGKTUBHOTO TEHEPUPOBAHUS UJIEH M UX KOHCTPYK-
THBHAs TPOpadOTKa MPH PEIICHUU MPOOJIEMHBIX 3a7a4 MPEJIoaraeT Co3aHue ycio-
BUI IS Pa3BUTHUSI YMEHUH BBhIpakaTh COOCTBEHHBIC B3TJIAIBI, PaOOTAaTh BO B3aMO/ICH-
CTBUU C APYTHUMH JIFOJBMH U T.1I.;
® 1adopamopHnasn ¢ pazdopom KOHKPEMHbBIX CUMYyayuil — TPEANoaraeT BKIIOUYEHUE
KOHKPETHBIX CHUTYallUid, OTPAKAIOIMMX MPOoOIeMbl MpoheCCUOHATBHOU NIeITeTbHOCTH;
CO3J1a€TCsI CUTYaIMsl, TO3BOJIAIONIAsl «IIEPEBO MO3HABATEIILHOIO HHTEPECA HA YPOBEHD

LCoNoOaRrLDE
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MpO(eCCUOHATTEHOTO; aKTUBU3UPYETCS BO3ZMOXXHOCTH 3aHATHh MPOGECCHOHANBHYIO TO-
3UIMI0, Pa3BUTh YMEHHS aHAJIN3a, CpPAaBHEHUS U 0000IICHUS;

® pazpadomKa KOMRbIOMEPHBIX npozpamm — TIPEAIoyiaraeT pa3BUTHE YMEHUU CHC-
TEMHO MPEJICTABUTHh KOMIIBIOTEPHYIO TPOTpaMMy M3yUCHHSI MAaTEMATUYECKUX TTOHSATUH;
® mpeHuH2 1O WCIIOIb30BAHUIO METOJOB HMCCJICAOBAHUSA MPU H3YYCHUU KOHKPETHBIX
nmpoOJieM MaTeMaTHKU — OTpadaThIBACTCSl YMEHHUE U HABBIKU PEIICHHUS MaTeMaTHYECKUX
3a/1a4 U MOCTPOCHUS MaTEMaTHYECKUX MOJICIICH;

® peghnexcusa - o6ecrieuMBaeT cCaMOaHAIN3 U CAMOOIICHKY JOCTH)KCHUS Pe3yJIbTaTOB MO-
3HABAaTEIbHOM JCSITCIHLHOCTH.

11. ONUCAHUE MATEPHUAJIbBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 115
OCYUIECTBJIEHUS OBPA3OBATEJIBHOI'O IMTPOIIECCA IO JUCHHUILIMHE

Jlekuuu 1o JTUCUUIUIMHE MPOBOIATCS B y4eOHOW ayAMTOPUU, OCHALLIEHHOW 00JIb-
1ol Jockoi u MenoM (uomactepom). [IpakTudyeckue 3aHATUS IPOBOJATCS B KOMIIbIO-
TEpHBIX KJlaccax yuyeOHoro kopmyca Ne 2 ¢ yCTaHOBJIEHHBIM HEOOXOJMMBIM IIPOrpaMM-
HBbIM 00€CIIEYeHUEM U C BbIX0J0M B MIHTEpPHET U JOCTYNOM B 3JIEKTPOHHYIO HHpOpMa-
IMOHHO-00pa3oBarenbHyto cpeny KemI'V (B Tom umcne nenosutapuil MHGOpMaIMOH-
HO-0OpazoBatTenbHbIX pecypcoB Keml'V) u B 31€KTpOHHO-OMOIMOTEUHBIE CHUCTEMBbI
"VHUBEPCUTETCKASI BUBJINOTEKA OHJIAVH", "JIAHB".

Kommiekt mporpamMmHoro odecrnedenusi, HEOOXOAUMBIHN [T 00ecTiedeHus TUCIIU-
IJIMHBL, BKJIIOYAET CIAEAYIOIIHNE MPOTPaMMHBIE IPOIYKTHI:

1. Microsoft Office 2010 (www.microsoft.com) — nunensus KemI'V.

[Tomenienus st caMOCTOSATEIBLHON padOThl 00YHAIOIUXCSl OCHALIEHBI KOMITbIO-
TEpHOM TEXHUKOU ¢ MOAKIoUeHueM K cetu "MHTepHer" m obecrnieueHuEeM JOCTyma B
AJIEKTPOHHYIO H(OPMaLIMOHHO-00pa30BaTENbHYIO CPEy OpraHU3aIiH.

Conepxanue yueOHON AMCUMILIMHBI IPEACTaBICHO B ceTH MHTEpHeT.

Hayunas 6ubnuotexa KemI['Y oGnamaer moctaTouHbIM Juisi 0Opa3oBaTelbHOTO
npolecca KOJIMYECTBOM IK3EMILISIPOB YUeOHOH JauTepaTypbl U HEOOXOAUMBIM MUHUMY-
MOM MEPUOANYECKUX W3JIaHHUN ISl OCYIECTBIECHNS METOJIMYECKOTO0 U HAYYHO - UCCIIe-
JOBATEJILCKOTO Iporecca. IMEIOTCS OCHOBHBIE OTEYECTBEHHBIE aKaJIEMHUYECKHE U OT-
paciieBble HayyHble M METOAMYECKHE >KypHalibl, KAOMHET MaTeMaTHKH, OCHAICHHBIN
y4eOHO-METOIMYECKON JTUTEPATYPON U CpeIcTBaMHU OOyUEHHUS.

DNEeKTPOHHO-OMOIMOTEYHbIE CUCTEMBI (JIEKTPOHHAsI OMONIMOTEKa) N31aTEIbCTBA
«Jlaub» n «YHuBepcuterckas Oubnuoreka online», 31eKTpOHHAsT MHGOPMAIIMOHHO-
oOpa3oBarenbpHas cpejia 00eCeynBalOT OJHOBPEMEHHBIN TOCTYIl HE MEHee 25 MpOoleH-
TOB, OOy4YarOIIMXCA M0 IporpaMme OakanaBpuara.

12. Unble cBeieHNs U (MJIA) MATEPUAJIBI

12.1. Ocobennocmu peanuzayuu OuCUUNIUHBL 011 UHBATUOO0B U JIUY C 02PAHUYEH-
HBIMU 6O3MONCHOCMAMU 300P08bA
B nensix obecrieuenns oOyqaronuxcsi MHBAJIUOB U JIUI] C OTPAHUYCHHBIMU BO3-
MO>KHOCTSIMH 3JIOPOBBSI OMOJIMOTEKA KOMIUIEKTYET (POHJ OCHOBHOM yueOHOM JuTepary-
PO, aganTUPOBAHHOW K OTPAHUYCHHUIO MX 3/I0POBBS, MPEIOCTABISAET BO3MOXKHOCTH
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YAQJIEHHOTO MCIHOJIb30BAaHUS 3JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, JOCTYI K KO-
TOpBIM OpraHu3oBaH B KeMepoBCKOM rocyJapcTBEHHOM yHUBepcutere. B 6ubinuoreke
POBOJISATCS UHAMBUAYaJIbHbIE KOHCYJBTAIMK JJI1 JAHHOW KaTErOpuH IMOJIb30BaTeNeH,
OKa3bIBAETCS MOMOIIb B PETUCTPAIIMU U MCIOJIB30BAHUM CETEBBIX M JIOKAIBHBIX DJICK-
TPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEAOCTABISIOTCS MECTa B UMTAIbHBIX 3ajax,
000pyZI0OBaHHBIE MPOTpaMMaMK HEBU3YAJILHOTO JTOCTYINAa K MH(POPMALMH, SKPAHHBIMU
YBEJIMUUTEISIMA U TEXHUYECKUMU CPEICTBAMH YCUJICHUSI OCTATOYHOTO 3pEHUSI.

KemepoBCKkuil roCynapCTBEHHBIM YHUBEPCUTET COTPYIHHYAET ¢ ['ocymapcTBeH-
HBIM Ka3€HHBIM YUPEXKJICHUEM KynbTyphl «KeMmepoBckas 00acTHas criennaibHas Ouo-
JTUOTEKA JUTSl HE3PSYUX M CIIA00BUIAIINX» HA OecruiaTHONU ocHOBe. O0yJaromuMces mpe-
JOCTABJISIFOTCS CIEYIOLIUE YCIYTH:

® BbIJIaua JUTEPATYPhl B OTAEIaX 00CTYKUBAHNUS,

® VHIWBUIYAIbHOE YTCHHUE IIOCKONEYATHON JTUTEPATYPhI YTEIIOM;

® KOHCYJbTAIIMU ISl HE3PAUMX TMOJIb30BaTENEH M0 paboTe Ha KOMITbIOTEpE C Opaii-
JIEBCKUM JIUCILIEEM, 0 padoTe B cetu HTEepHeET;

® T[PEIOCTABJICHUE HE3PSIYMM TOJIb30BATENISIM BO3MOXKHOCTEH CaMOCTOSATEIbHON
paboThl HA KOMIIBIOTEPE C UCTI0JIB30BAHUEM aJalITUBHBIX TEXHOJIOTUH;

® [IPOBEACHHUE MPAKTHUECKUX 3aHATUH MO 00YYEHHUIO UCIOJIb30BAHUIO TPAJAUIIMOH-
HOTO U 3JICKTPOHHOT'O KaTaJOroB U OMOIMOTEUHO-OMOnmrorpadguueckux 0a3 naH-
HBIX (B T. 4. yJIaJICHHBIX);

e mpokaT TU(HIOMArHUTOHOHOB, TU(PIODIAIIIIICEPOB.

B mporecce u3ydeHuss AUCIUIUIMHBI U OCYIIECTBIICHUS MPOLIEAYP TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTU U MPOMEKYTOYHOM aTTeCTalluu JIUIl C OTPaHUYEHHBIMU BO3-
MOYKHOCTSIMH 37I0pPOBbSI TIPUMEHSIFOTCS aIanTHPOBaHHBIC (POPMBI OOyUeHHs C y4IETOM
WHJUBUAYAJIBHBIX Tcuxodu3uoigoruueckux ocodeHHoctei. Ilpu onpenenenuun ¢Gopm
MPOBEICHUS 3aHATUN C OOYYaIOIMMUCSI-UHBAIMIAMHA YUUTHIBAIOTCS PEKOMEHIAIUN
JAaHHBIE 110 PE3yJIbTaTaM MEIUKO-COIMAIbHON SKCIEPTU3BI, COACPIKANTUECST B UHIUBH-
JyallbHOM MporpaMMe peaduiuTalui UHBAINIA, OTHOCUTEILHO PEKOMEHJOBAaHHBIX YC-
JIOBUU U BUJIOB TPYya.

[Tpu HeoOxomuMoOCTH OOyUaromuecs U3 Yucia WHBAIWIOB U JIUI C OTPaHUYCH-
HBIMH BO3MOKHOCTSIMU 3JI0POBBSI TMOJIB3YIOTCS CHEIUATBHBIMU Pa0OYMMH MECTaMU,
CO3JaHHBIMH C YIETOM HAPYIICHHBIX (PYHKIIMI W OrpaHUYEHUN )KU3HEIEATCILHOCTH.

JIst it ¢ HapyuIeHUueM 3peHus (CIenbIX U ca0OBUASIINX):

e CIeIMAIN3UPOBAHHOE cTalmoHapHoe padouee mecto DiCHUC 201;
e CICIMAIN3UPOBAHHOE cTallmoHapHoe padouee mecto DnCUC 221;
e crernuaan3upoBanHoe MoomibHOEe MecTo DMHOT 301;

o mpuntep bpaitns (+110 gs Tpancnsuuu Tekcra B mipudt bpaiins).

it v ¢ HapyIeHueM ciyxa:

e cuctemMa uH(popMalMoHHAas Il CIa0OCTbIMAMMUX cTannoHapHas «cTox»
C-1H;
e (OecnpoBOHAS 3BYKO3AIMCHIBAIOIIAS aMMapaTypa KOJJIEKTUBHOTO TOJB30-
BaHUs: paauo kiacc (pagupomukpodon) «Coner-PCM» PM-3.1.
JI71st in ¢ HapyIeHUEM OTMOPHO-JIBUTaTEIBLHOTO anmnapara:

59
PII][ « Mamemamuueckuii ananu3sy



® KOMIBIOTEPHBI CTON JUIS JIUL C HApPYIICHUSMHU OMOPHO-/BUTATENIbHOM
CHCTEMBI C JICKTPOIPUBOIOM;

e KJaBHATypa C HAKJIATHOW W C KHOTOYHOW MBIIMIKOH C PacIoyIoKCHUEM
KHOIIOK CBEpXY AKKOPI;

e OecnpoBoaHas MbIrb TpekOo mist [TIK Logitech M570;

e KJaBUATypa C JHKOWCTUKOM JJIsl BRIOOpa KIABUIIM Ha I[BETOBOM TIOJIE.

OcobeHHOCTH Tpoliecca U3yYeHUsl NUCUUIUIMHBI U OCYIIECTBIEHUS IMPOLELYp
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTallUU:

JUig U1 ¢ HapyUIeHUEM 3pEHHUs 3a/laHusl U MHCTPYKLUHU MO UX BBIIOJHEHUIO
MPEIOCTABIAIOTCA C YKPYIHEHHBIM IIPUGPTOM, ISl CIEHBIX 3aJaHus O(QOpMIIIOTCS
penbedHo-ToYeuHbIM mpuQTOM bpaiing unm B BuUIE >IEKTPOHHOTO JOKYMEHTA, J0C-
TYIHOT'O C MMOMOIIbIO KOMITBIOTEPA CO CIELHAIM3UPOBAHHBIM [IPOrPaMMHBIM o0OecTey e-
HUEM JIJIS CIIETBIX, JIN0O 3aunThiBatoTcs UM. [Ipu HEOOX0aUMMOCTH 0OecrieunBaeTcsl MH-
JVBHIyaJbHOE PaBHOMEPHOE ocBelieHne He meHee 300 JIroKC, IperoCTaBIsIETCS YBEIU-
YMBAIOILIEE YCTPOICTBO, @ TAKKE BO3MOXKHOCTH HCIOJIb30BaTh COOCTBEHHOE YBEIUYH-
BAIOLIME YCTPOUCTBO.

JUis aun ¢ HapylIeHHeM CilyXa JUJaKTUYeCKUl MaTepual (3alaHusi U UHCTPYK-
MU K MX BBINOJHEHUIO) NPEJOCTABISAIOTCA B MUCHbMEHHOM (OpME WU 3JIEKTPOHHOM
BUJE IIpU HEoOXoauMocTH. Ipu HEOOXOIUMOCTH CTYAEHTaM NMPEAOCTaBISAETCS 3BYKO-
YCWJIMBAIOLIas anmnaparypa UHAUBUIYAJIbHOTO MOJIb30BaHUS.

JUist UL C TSDKENBIMM HApYLICHHUSIMH pe4YM TEKYIIUKA W IPOMEKYTOUYHBIM KOH-
TPOJIb MPOBOJATCS B TUCbMEHHOU (hopMe.

[Ipn HEOOXOAMMOCTH JIMILY C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS Mpe-
JOCTABIISIETCS] JIOMIOJIHUTENIbHOE BpeMs JUIsl BBINOJHEHHUS 3aJaHUl M Cladd dK3aMme-
Ha/3auéTta, HO He OoJree ueM Ha (.5 gaca.

CTyneHTbl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBS CAAIOT IK3aMEH/3aUET B
OJIHOM ayJAUTOPUU COBMECTHO C MHBIMHU OOYYarOLUIMMUCS, €CJIM 3TO HE CO3/1aeT TPYAHO-
CTel JIsl CTYICHTOB MPU cade dK3aMeHa/3a4éTa.

CTyeHTbl C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSi MOTYT B IpOILEcCe
OoOyuYeHHUsl U MPOXOXKJIEHUS TEKYLIETO U UTOrOBOIO KOHTPOJIS IMOJIb30BAThCsS TEXHUYE-
CKMMHU CpEeACTBaMH, HEOOXOAMMBIMU UM B CBSI3U C MX HHJIWBUIYaJbHBIMU OCOOEHHO-
CTSIMHU.

JlommyckaeTcsi IpUCyTCTBUE B ayIMTOPUHU BO BpeMsl CIauMl IK3aMeHa/3auéra accu-
cTeHTa u3 ymncia paboTHukoB KemI'V mian npuBiedEHHBIX JIML, OKA3bIBAIOIINUX CTY ICH-
TaM C OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbS HEOOXOAUMYIO TEXHHUYECKYIO TO-
MOIIb C YUETOM UX WHIUBUIYAIBHBIX OCOOEHHOCTEN (3aHATh pabouee MeCTO, Mepe/IBU-
raThCsi, IPOYUTATh U 0ODOPMUTH 3aJ]aHUE, OOLIATHCS C IPETNOJABATEISIMU).

OcoOble ycroBUSl PEIOCTABISIOTCS CTYACHTaM C OIPAaHUYEHHBIMH BO3MOKHO-
CTSIMU 3[I0POBbSI HA OCHOBAHHWM 3asIBJICHHUS, COJIEPKAILETO CBEICHHUSI 0 HEOOXOIUMOCTH
CO37]aHUsI COOTBETCTBYIOIIUX CHEIUATBHBIX YCIOBUU.

CocraButenb: 4Yyemes A.B., k.¢.-M.H., 10o1eHT Kadeapsl (yHAAMEHTAILHOW MaTeMaTHKU
HN®OH Keml'Y
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