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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 JUCHHUILIINHE.

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/IH.
Bnagets: criocoOHOCTBIO K camoopra-
HHU3alun CaMOO6paSOBaHI/IIO H 1Ipo-
(hecCHOHATBFHOTO CaMOPAa3BUTHS H Ca-
MOCOBCPIICHCTBOBAHM.
— CHOCOOHOCTHIO IOHUMATh, COBEP- 3HaTh: COBPEMEHHbIN MaTeMaTuye-
IMCHCTBOBATh 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 METOL0JIOT NN, MEXIYHAPOI- KOHILIENIIUK MaTeMaTu4eCcKOoro aHajan3a
HBIC 1 HpO(bGCCI/IOHaHBHLIC CTaHAapThl | U CUCTCMHBIC MCTOJOJIOTHH.
B 00nacTi MH()OPMAIIMOHHBIX TEXHO- Brnaners: OCHOBHBIMM ITOHSTHSIMU
JIOTUHI MaremaTnyecKoro aHajIns3a.

2. MECTO JUCHMILINHBI B CTPYKTYPE ITIPOI'PAMMBI BAKAJTABPUATA

Hucuunnuna «MareMaTuyeckuil aHaiu3» OTHOCHUTCS K 0a30BOM 4acTH Hampas-
neHHocTH “VHpopMaTHKa U KOMIIBIOTEpHbIE HAYKH ~. J[71s1 OCBOEHUS JAHHOW JAMCILIMI-
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
VICUUCIICHUE, UHTETPAJIbHOE UCUYUCIICHHUE.

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 OBYUAIOLIUXCSA
C NPEIIOJABATEJIEM (HO BUJIAM 3AHHTI/II7]) N HA CAMOCTOATEJIBHYIO PABOTY
OBYYAIROLIUXCH

OO6m1ast Tpya0eMKOCTh (00beM) JUCIUILIUHBI COCTaBiseT 468 akaJaeMUYECKUX Ya-
ca, yto coctapiser 13 3auerHbix eaunul (3E), u3 koropsix 4 3E npuxoasarcs Ha 1 ce-
Mmectp, 5 3E — Bropoii cemectp u 4 3E — Tpetuii cemectp.

PII][ « Mamemamuueckuti ananu3sy



3.1.1 Oo6vém oucuyunaunvt (M0o0yns) no euoam yueoHvIX 3aHAmMuUIL (¢ 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 ToMm gucie:
Jlexmun 108 36 36 36
[Tpaktuueckue 3ansatus (I13) 108 36 36 36
B T.4. B aKTHBHOW U MHTCPAKTUBHOM 60 20 20 20
dbopmax
Bueaynuropnas pabota 0 0 0 0
CamocrosiTejibHasi 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

3.1.2 O0vém oucyunaunvl (M0o0yns) no 6udaM yueoOHbIX 3aHAMUIL (6 Hacax)

0J15 3a04UHOU hopmbl 00yUeHUA

O0béM aAuCcUMIIIMHBI Bcero yacos 1 xype 2 Kypc
OO0mas Tpy10eMKOCTh 62a30BOI0 MOY/JIsI 468 324 144
AUCHMILTUHBI
KonTakTHas* padora o0y4yaromuxcs ¢ 48 21 37
npenogasareJieM (110 BUIaM y4eOHBIX 3a-
HSATHIA)
AyIMTOpHBIE 3aHATHS (BCEro) 36 12 24
B ToM uncie:
Jlexmun 18 6 12
[Tpaktuueckue 3ansatus (I13) 18 6 12
B T.4. B AKTUBHOM U HUHTEPAKTUBHOU 16 8 8
dopmax
BreaynuropHas pabora 0 0 0
CamocrosiTesibHas padoTa (Bcero) 410 303 107
B Tom uncre:
Pacuetno-rpaduueckne paboTsl 130 100 30
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NunuBuayansHbIe paboTH (paboTa ¢ yueo-
HUKOM, KOHCIIEKTOM, HHTEPHET-CaTaM1 )

130 100 30

IToaroroBka K IpOMEKYTOUYHOM aTTECTAIIUU 150 103 47
Bu HTOroBOro KOHTpPOJIs (3K3aMeH) 22 9 13
OK3aMeH OK3aMeH

4. Copep:kaHue TUCHUILINHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jesiaM) ¢ yKa3a-

HHEM OTBEJECHHOI0 HA HUX KOJMYECTBA AKAJleMUYEeCKHUX YaCOB M BHIOB y4eO-
HBIX 3aHATHH

4.1.1 Pazodensvt Oucyuniaunvl (M00yJis) u MpyooemMKoOCHLb HO 6UOAM YUEOHBIX 3AH -
muil (6 akademuueckux 4acax) 0,11 04Hou opmvl 00yueHus

Oo0mast Tpya0EM-
KOCTb (Yacax)

Buabl yueOHbIX 3aHATHI, BKJIIOYAs ca-
MOCTOSITEJIbHYIO padoTy 00y4arommxcs

H TPYAOEMKOCTb

DopMBbI TEKY-

Ne Paznen (B yacax) 1Iero KOHTPOJIst
n/n JcuMnInHBI ayuropuie yaeonbie sa-| L ycrneBaeMoOCTH
HATUA
padora o0yuaro-
BCEro JIEKIMH NpaKTHYecKue IUXCS
3aHATHSA

1 kype 1 cemectp

1. YuciioBele 11ocienosa- | 24 8 8 8 KontponbHas
TEJIBHOCTH pabota Nel

2. | Ilpenen u HEMpepHIB- 24 8 8 8 KontponbHas
HOCTh (OYHKIIUH pabota No2

3. | AuddepenumansHoe 24 8 8 8 KonTponbHas
WCYHCIICHHE pabota Ne3

4. | Heonpenenenuslii unte- | 18 6 6 6 KonTponbHas
rpai pabota Ned

5. | OmpenenenHslii  uHTe- | 18 6 6 6 KonTponbHas
rpan Pumana pabota Ned
WToroBblif KOHTPOJIb 36 DK3aMeH

Bcero 3a 1 cemectp 144 36 36 36 36

1 kypc 2 cemecTp

6. | UucnoBble psiibl 40 8 8 24 KonTponbHas

pabota No5

7. | dyHKIMOHANBHBIE TO- | 36 6 8 22 KonTponbHas
CJIEIOBATEIbHOCTU U pabota Ne5
psiIbI

8. CreneHHBIC PSAIBI 38 8 8 32 Kontponbhas

pabota Ne5

9. | OyHKIMH HECKONBKHX | 56 14 12 30 KonTponbHas
NIEPEMEHHBIX pabota Ne6
W TOroBb1ii KOHTPOJIBL 3a4€T

Bcero 3a 2 cemectp 180 36 36 108

2 kypc 3 cemecTp

10. | UnaTerpainsl, 3aBucsmme | 24 8 8 8 Kontponbhas
0T IapameTpa pabota Ne7

11. | Kparnbsie uHTErpabl 24 8 8 8 Kontponbhas

5
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Buabl yueOHBIX 3aHATHI, BKJIIOYAs ca-

N

‘§ >§ MOCTOSITEJIbHYIO Pa00Ty 00y4arouuxcs

2 s U TPYAOEMKOCTh @®opmblI TeKy-
Ne Pasznen ; 2 (B yacax) 1Iero KOHTPOJIst
n/n JMcuuniMHb S 2 [ayamtopnnie yueomnie 3a- ycrneBaeMocTH

o X CamocTosiTeIbHAS

o HATUA

padora o0yuyaro-
BCEro JIEKIIMH NpaKTHYecKHe muxcs
3aHATHSA
pabota No§

12. | KpuBonuHelHbIE U 32 10 12 10 KontposbHas
MIOBEPXHOCTHBIE ~ MHTeE- pabota Ne9
rpajbl

13. | Teopwus mosns 12 4 4 4 KonTponbHas

pabota N9

14. | Pansl @ypre 16 6 4 6 KonTponbHas

pabora Nel0
WToroBslii KOHTPOJIb 36 DK3aMeH
Bcero 3a 3 cemecTp 144 36 36 36 36
Bcero: | 468 108 108 180 72
IK3aMeHbl

4.1.2 Pazoenvt oucyuniunvl (M0OyJis) u mpyooemKoCHb O 6UOAM YUEOHBIX 3AH -
muil (¢ akademuyeckux 4acax) 011 3a04HOu popmwvl 00yueHu

< Buabl yueOHbIX 3aHATHIH, BKJIIOYAS Ca-
’§ § MOCTOSITEJILHYIO PA0OTy 00Yy4YarommuXxcsi
z s U TPY/10eMKOCTh DopMbI TeKy-
Ne Paznen ; 2 (B yacax) 1ero KOHTPOJIst
n/n JAMCHUIIMHBI § & | aynuropnsie yuebubie 3a- ycnesaemocTn
o X STHSE CamocrosiTeJbHast
C pabora o0yuaro-
BCCFO JICKIITMH MpPaKTHYeCKHe IUXCH
3aHATHSA
1 kypc 1 cemecTp
1 YucnoBele mocienosa- | 24 1 1 60 KontponbnHas
TEIbHOCTH pabota Nel
2 ITpenen n HenpepsIB- 24 1 1 60 KonTponbHas
HOCTh OYHKIIUH pabota No2
3 JuddepernmansHoe 24 2 2 61 KonTponpHas
UCUHUCIICHUE pabota Ne3
4 Heomnpenenennsiii naTe- | 18 1 1 61 Kontponbhas
rpain pabota Ne4
5 OnpeneneHuplii  uHTE- | 18 1 1 61 Kontponbhas
rpai Pumana pabota Ne4
WToroBbiit KOHTPOJIIH 9 DK3aMeH
Bcero 3a 1 cemectp 324 6 6 303 9
1 kypc 2 cemecTp
6 YucioBbie psiibl 14 1 1 12 Kontponbhas
pabota Ne5
7 D yHKIHOHAJIBHBIE 110- 14 1 1 12 KoHntponbHas
CJIEIOBATEJIbHOCTH U pabota Ne5
6
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< Buabl yueOHBIX 3aHATHI, BKJIIOYAs ca-

’§ § MOCTOSITEJIbHYIO Pa00Ty 00y4arouuxcs

2 s U TPYAOEMKOCTh @®opmblI TeKy-
Ne Pasznen ; 2 (B yacax) 1Iero KOHTPOJIst
n/n JMcuuniMHb S 2 [ayamtopnnie yueomnie 3a- ycrneBaeMocTH

© & CamocrosiTeJbHast

C padora o0yuyaro-

BCEro JIEKIIH NpaKTHYecKue IUXCS
3aHATHSA
pSABI

8 CreneHHBIC PAIBI 14 1 12 KontponbHas

pabora No5

9 DOyHKIUA  HECKOJIbKUX | 16 2 12 KontponbHas
ePEMEHHBIX pabota Ne6

10 | UnTerpainsl, 3aBucsmme | 16 2 12 KontponbHas
0T mapamerpa pabota Ne7

11 | KparHble nHTErpabl 16 2 12 KontponbHas

pabora No§

12 | KpuBosuHelHbBIE U 14 1 12 KontponbHas
MIOBEPXHOCTHBIE ~ HMHTE- pabota Ne9
rpajbl

13 | Teopwus moms 14 1 12 KontponbHas

pabota N9

14 | Pagst @ypbe 13 1 11 KontponbHas

pabora Nel0
W TOroBbIii KOHTPOJIb 13 DK3aMeH
Bcero 3a 3 cemectp 144 12 107 13
Bcero: | 468 18 18 410 22 JK3aMeHbI

4.2 Cooepoicanue oucyuniunsvl, CMpPyKmypupoeanHoe no memam (pazoenam) onsa
OUHOU popmbl 00yUeHus

HaumenoBanme pasaejia JTMCHUINJIHHBI

Conep:xxanue

YucjoBbie MOCI€10BaATEIbHOCTH.

BBenenue B anaum3s. Ilpemen 4umciioBoi mnocjegoBa-
TeJbHOCTU. CBOMCTBA CXOASIIIUXCH MOCJIeJ0BATEIbHO-
creil. IlpenesbHbIii nepexon B HepaBeHcTBaX. becko-
HEYHO MaJjible W OOoJbIIHe IO0CJIe10BaTeJbHOCTH.
Knaccnpukanusi 6eckoOHEeYHO MAJIBIX, JKBHMBAJICHTHbIE
0eckoHeuHO MaJible. MOHOTOHHBIE MOCJIEA0BATEIbHO-
ctu. Teopema Beiiepmrpacca. Yucao Diinepa. Ilpen-
cTaBJeHHMe YHCJIa Jiljiepa Kak mpegesia ABYX pa3sHbIX
nocjaenopareabHocrteii. IloamocienoBareibHOCTH U
YyacTHYHbIe NpeAensbl. JleMMa 0 BI10KeHHBIX O0Tpe3KaXx.
Jlemma Boabnano-Beiiepmrpacca. YacTuuHble mpee-
Jbl. Bepxuuili 1 HWKHMA npenenbl. OyHIaMeHTaJb-
Hble MOCJeA0BATeJIHLHOCTH, KpuTepuii Kommu cymect-
BOBaHMA MpejeJia.

Cooeporcanue 1eKYUOHHO20 Kypca

1.1.

BBC,Z[CHI/IG B aHaJIU3.

JelcTBUTENbHBIE YUCHIA, TOUYHBIE T'PAHU YHUCIOBBIX MHO-
3KECTB. AKCHOMBI ACHUCTBUTENBHBIX YUCENl. AKCHOMA MOJ-
HoThl. HatypanpHbie uucna. [IpuHuunm MaremaTHyecKou
uHaykimy. TloHstre GyHKOWH, WX Kiaccudukamus u
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HaumeHnoBaHme pa3iesa TUCHATLITHHBI

Conep:xanue

KOMITO3UIIHSL. MOITHOCTh MHOXKECTBA, CYCTHBIC MHOMXKECT-
Ba. PacmupeHHas yucioBas npsimasi, OKPECTHOCTU TOYEK.
CyliecTBOBaHUE TOYHBIX TPAHEH YMCIOBBIX MHOXECTB.
[Tpuamun Apxumena.

1.2. IIpenen ynucnoBoil mocneaoBaTENb- o N
npeneneHus npeaena mnocienosaresnbHocTH. CBoiicTBa
HOCTH. CXOZIMXcsl mocnenoBaTensHocTel. IlpenenbHbil nepe-
X0JT B HEpaBEHCTBaX. bEeckoHEYHO Majble MOoCIeI0Ba-
TenpHOCTH. Kimaccubukarmsi 06CKOHEYHO MaJTbIX, SKBHBA-
JICHTHBIE OECKOHEYHO MaJIbIe.
1.3. IIpenen MOHOTOHHBIX MOCJEN0BA- MOHOTOHHBIE MOCIEAOBATENLHOCTH. Teopema Beliepiur-
TEJILHOCTEH. pacca. Yuncio Dinepa. [IpencraBmenne uncia Ditnepa Kak
IpeJiena BYX Pa3HbIX NOCIEeI0BATEIbHOCTEN.
1.4. [NonmocnenoBarensHOCTH U yacTH4d- | OmnpeaeneHue noanociaenoBaTeabHoCTH. YacTHUHbIE Mpe-
Hele npenensl. Kputepuit Komm. nensl. Bepxuuii n HwkHui npenensl. Kputepuu cymect-
BoBaHHUA npenena. Jlemma Kanropa o BIOXKEHHBIX OTpE3-
kax. Jlemma bonbuano-Beliepmrpacca. dyHnamMeHTab-
HBIE TIOCJIEeI0BaTeNbHOCTH, KpuTepuii Ko cymiecTBoBa-
HUS IIpeena.
Temvl npakmuyeckux 3auamuu
1.1. BBenenue B ananus. JelcTBUTENBHBIE YUCIA, TOUHBIE TPAHU YUCIOBBIX MHO-
JKECTB, UX cyliecTBoBaHMe. [IpuHIMN MaTeMaTHUYEeCKOU
MHAYKLUH.
1.2. IIpenensl UKCIOBBIX NOCEN0BA- Ornpezenenue mpeaena YUCIOBOU MOCIEI0BATEIFHOCTH
TEJIbHOCTEM. no Komm. Beruncnenue npenenoB. beckoHeuHO Manble U
0eCKOHEUHO OOJBIINE MOCIEeOBATENFHOCTH U X CBOM-
CTBa.
1.3. MomnoTtoHHBbI€ ocienoBarensHocTy | [Ipeaen MOHOTOHHOM mocnenoBaTenbHOCTU. Teopema
U UX NPEJEbL. Beliepmrpacca. Yucmo Diinepa.
1.4. UYactuunsle npeaens! u Kpurepuii IToanocnenoBaTenbHOCTH U YACTUYHBIE Ipeaesl. Bepx-
Komm. HUI 1 HUOKHUM Npeetbl U UX cBOMCTBA. DyHIaMeHTalIb-
HBIE MTOCIIEI0BATENBHOCTH, KpuTepuid Komm.
2. IIpenen u HenpepbIBHOCTH (yHK-

IUH.

Ilpenen ¢pynxknuu. /[Ba onpenenenus npenena. Oano-
cTOpoHHMe mpeneabl. CBoiicTBa mpeaena (yHKIMIA.
IIpenenbHbIi nepexox U apupMeTnyecKue onepanum.
JBa 3aMeuyaTeJbHBIX npenejaa. beckoHeuyHo MaJibie B
ooabmme GyHKOMH W UX Kjaaccupukamua. O-
CHMBOJINKA W JKBHBAJEHTHOCTh (QyHkuuii. O0Omasn
Teopus mnpeaena. CymecTBoBanue npeaenaa QyHKIHMH.
Monoronnsle ¢ynkuun. Teopema Beiliepmrpacca,
kputepuii Komn cymecrsoBanusi npenena GyHKIUM.
HenpepeiBHocTe ¢yHknmu. Toukm paspeiBa W HX
kaaccupukanusa. OrpaHM4YeHHOCTh HeNpepbIBHBIX
(pyHKkIMii HAa 3aMKHYTOM HNpoMexyTKe. locTH:KeHHMe
IKCTPeMaJIbHBIX 3HaueHuili. Teopema BeiiepmTpacca.
Teopema 0 mnpoMexyTOYHOM 3HaveHHH. Teopema
boabuano-Komm. MonoTronnble ¢ynknun. Henpe-
pbIBHOCTH o0paTHoil ¢ynkuuu. Touku paspbiBa Mo-
HOTOHHOH (PyHknnu. HenmpepbIBHOCTH 3J1eMeHTapHBIX
¢ynknumii. O0mme cBOicTBA HeNMpPePbIBHBIX (PYHKINIH,
HenpepbIBHOCTH Kommo3uuuu. Ilpenesasl cremeHHo-
NMOKAa3aTeJbHbIX (pyHKknUi. PaBHOMepHasA HenpepbiB-
HOCTh. OTKpBITBIE MOKPBLITHS, JeMMa ['eiine-Bopeus o
KOHeYHOM mnokpbiTHH. Teopema Kantopa o paBHO-
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MEpPHO# HenpepbIBHOCTH (PYHKL MU, HelPepbIBHON Ha
0Tpe3Ke, U ee ceICTBHE.

Cooeporcanue 1eKYUOHHO20 Kypca

2.1.

[Ipenen ¢yHKIMU OJHOTO NEHCTBU-
TEJIBHOT0 IEPEMEHHOTO.

Onpenenenus npenena ¢pynkuuii no Komm u mo [efine.
Opnnocroponnue npenensl. CBolicTBa mpeaena GyHKIUH.
[IpenenbHbII IEpexon 1 apuPMETHIECKIE OTTepaITi.

2.2.

OcHoBHBIE  (POPMYITBI
TEOPUH TIPECIIOB.

U TEOPEeMBI

JBa 3aMeyaTenbHBIX mpeneia. BEeCKOHEYHO Manble U
Oonbime GyHKIMKA U UX Kinaccudukarys. O-CHMBOJIHMKA
Y 3KBUBAJICHTHOCTH (DYHKITHIA.

[lonsitne MoHOTOHHO# GyHKIMH. Teopema Beiiepmtpac-
ca o TpeJIesic MOHOTOHHOM (YYHKITHH.

Kputepuii Komu cymiecrsoBanus mpenena QyHKIUU.

2.3.

HenpepbsiBHOCTD GYHKIIUH B TOUKE.

OKBHBaJICHTHBIE OIPECICHUs] HEMPEPHIBHOCTH (HYHKIUH
B Touke. TOUKM HEMPEepHIBHOCTH M TOYKH Pa3pbiBa QyHK-
nuu. Knaccuduxammst Touek paspeiBa. CpoiicTBa (hyHK-
Ui HETIPEPHIBHBIX B TOYKE (JIOKaJIbHBIE CBOWCTBA HETIpe-
peiBHOCTH). OOmIME CBOWCTBA HEMPEPBIBHBIX (YHKIHH.
HernpepbIBHOCTh KOMITO3HIIHH.

2.4.

HenpeprIBHOCTh U paBHOMEpHas He-
MpepbIBHOCTh (PyHKIMH Ha mpome-
KYTKax.

Orpanu4eHHOCTh HEMpephIBHBIX (PyHKIWH. JocTimkeHue
3KCTpeMalbHbIX 3HaueHuil. Teopema Beliepmrpacca.
[IpomexxyTouHbIE 3HAYECHUS HEMPEPHIBHBIX (YHKIWH.
Teopema bomsrano-Komu. HenpepeiBHOCTE 00paTHO
¢yakun. Toukn paspbiBa MOHOTOHHOUW ¢yHKumu. He-
MPEPBIBHOCTH AIEMEHTAPHBIX (PYHKITHH.

Onpezaenenrue paBHOMEPHON HenpepbIBHOCTH. OTpULIaHUE
PaBHOMEpHOU HempepbIBHOCTU MO ['eliHe. OTKphITHIE TTO-
KpbITHs, JleMMa I'eiiHe-bopenss 0 KOHEYHOM IOKPBITUU.
Teopema KanTopa 0 paBHOMEpHOW HENPEPHIBHOCTH
(GYHKLMH, HEIPEPHIBHOM Ha OTPE3KE, U €€ CICACTBHUE.

Temovl n

AKMUYecKux 3aHsamul

2.1.

Onpenenenne mpenena (QyHKIUH.
Brlunciienue npenenos.

Ipenen ¢pynxuun no onpeaenennto Komm. OxHocTopoH-
Hue npenensl. CBolicTa npeaena GyHkuuid. Beraucienne
npeznenoB ¢pyHkuuii. [Ipeaens! paloHaIbHBIX U Hppa-
LUOHAJIBHBIX (QYHKUHUH.

2.2.

3aMeuaresbHbIE TPEeNeNbl U HKBUBA-
JIEHTHOCTh (PYHKIIHH.

[lepBe1it 3aMeuaTenbHbli npenen. [Ipeaensl TpuronoMeT-
pruecKuX QyHKIMA. BTopoii 3ameuaTenbHbIH Mpeed.
OKBHUBaJICHTHOCTh (PyHKIMH. O-CHMBOJIMKA.

2.3.

HenpeprsiBHOCTh  PyHKIME. Toukm

paspbiBa.

Onpenenenue HempepslBHOW ¢yHKuuH. Todku Hempe-
PBIBHOCTH M TOYKH paspbiBa (pyHkimu. Kinaccudukarms
TOYEK pa3pbiBa. HempephIBHOCTH 3J€MEHTApHBIX (PYHK-
uuii. HenpeppiBHOCTS KOMIO3UIMKA. Berancnenue npene-
JIOB CTEIIEHHO-TI0KA3aTeIbHBIX (DYHKIIHH.

2.4.

PaBHOMepHast
(hyHKIHIA.

HEMIPEPBIBHOCTH

OrmpeneneHne paBHOMEPHOW HEMpephIBHOCTH 1Mo Komn.
OTpulianue paBHOMEpPHOW HempephIBHOCTH To [efiHe.
Teopema KaHTOpa O paBHOMEpHOW HENPEPHIBHOCTH
(YHKIINH, HETIPEPHIBHOW Ha OTPE3KE, U €€ CIIECTBUE.

JAudpdepeHunanbHoe HCUMCTICHUE.

IIpousBognas u auddepenunan. duddepenuupye-
MocTh GyHkuuM B Touke. ['eomeTpuyeckmii m mexa-
HUYECKHI CMBICJ NMPOM3BOAHONH. OCHOBHBIC NMPaBHJIa
aupdepenuuposanus. Ilpoussoanas u auddepenuu-
aJ cjaoxHoil pynkuun. UnBapuanTHocTh popMmbl 1-T0
audpepennuana. IIpousBognasa odpaTtHoil GyHKIMH.
IIpou3Bognas (QyHkumii, 3aJaHHBIX HESABHO M Mapa-
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MeTpudecku. IIpousBoaHasi cTeneHHO-NOKA3aTeJIbHOM
¢pynkuuu. Ilponssognsie u 1 epeHnnanbl BbICIIAX
nopsaakos. @opmy.ia Jleiionuna. OcCHOBHbIE TeOpeMbl
A depeHINATBLHOT0 UCYUCIEHUS U UX TIPUJIOKEHUS:
®epma, Poaas, Jlarpanxka, Komim 0 KOHeYHbIX NPH-
pamenusax. Ucciaenosanue ¢pynkomii Merogamu aud-
depenunanbHoro ucumcieHus. HeomnpeneneHHoctu,
npasuwia Jlonuraas packpbITHsI HeolpeaeJeHHOCTE.
Mmuorousen Teiinopa. Jlokanbnas gopmyna Teiinopa.
®opmyasl Teiliopa ¢ 0CTATOYHBIM YJIEHOM B OOLIEH
dopme, B popme Komu u Jlarpan:ka. AcumMnroruye-
CKHE Ppa3/0KeHUs1 JJIeMeHTApHbIX  (QyHkuuii. Jlo-
KaJbHBINA 3KkcTpeMyM (pynxnun. Heodxoammoe u moc-
TaTO4YHbIE YCJIOBHS JIOKATBHOI0 JKCTpeMyMa. BoInmyk-
Jble PyHKUMHU, TOYKH neperuda. IlpusHakyu BbINYKJI0-
CTH, TOYeK nepernda. AcuMNTOTHI rpaguka GyHKIMM.
Hccnenopanne pynxkuun merogamu auddepenuuaib-
HOro ucyucjieHusi. Cxema mucciaegoBaHusi (yHKIHH.
IlocTpoenne rpapuka GpyHKIMHU.

Cooeporcanue 1eKYUOHHO20 Kypca

31 HuddepenumansHoe ucuncieHue
o GbYHKIMI OHOTO JCHCTBUTEIBHOTO
HEPEMEHHOTO.

Onpenesnenue Mpou3BogHON 1 auddepeHnana GyHKIUI
OTHOTO JeHCTBHUTENHHOTO NepeMeHHoro. Jnddepennn-
pyeMocth ¢yHKIMH B Touke. Kpurepuit muddepennn-
pyeMocTu. l'eoMeTpuuecKMii M MEXaHMYECKHUW CMBICH
IIPOU3BOIHOM.

OcHoBHble MpaBuia audepeHIupoBaHus (IPOU3BOIHAS
u jauddepeHaT CyMMbI, TPOHM3BEIEHHS, YaCTHOTO
¢ynkumit). [lpowsBogHas u nuddepeHInan CI0KHOMN
¢ysaxun. MaBapuanTHocTh hopmbl 1-ro muddepenima-
na. IlpowsBogHas oOpartHoii ¢yHkiuu. I[IpomsBogHas
GbyHKIMH, 3aJaHHBIX HESBHO M Napamerpuyecku. [Ipous-
BOJIHAsI CTETEHHO-TIOKa3aTenbHol ¢yHkuuu. IIpomsBon-
Hele U guddepeHunansl BolicMX nopsiakoB. dopmyna
Jleiibnuna.

39 OcHoBHbIe TeopeMbl quddepenim-
o AJTIHOTO MICYHCIICHHS M UX TIPHIIOKe-
HUSL

Teopemsr @epma, Poms, Jlarpamka, Kommm 0 KoHEIHBIX
npupamieHusx. Heonpenenennocrn, npasuia Jlonnrans
PaCKPBITHS HEOTPEAEIECHHOCTEMH.

33 ®opwmyia Teitopa.

Mmuorousen Teiinopa. Jlokansras Gopmyia Teitmopa (¢
ocTaTOYHBIM 4WieHOM B ¢opme [leano). dopmyisr Teii-
JIopa ¢ OCTAaTOYHBIM YWIEHOM B o0meii popme, B hopme
Komwu u Jlarpanka. ®opmysnsl MakiopeHa Juisi 3J1EMEH-
TapHBIX (YHKITHH.

3.4 UccnenoBanue GhyHKIMI MeTOa-
MU U epeHInaTbHOTO UCUUC-
JICHHSL.

Kpurepuii MoHOTOHHOCTH (yHKIMH. JIOKaIBHBIN 3KCTpe-
MyM ¢yHKIun. HeoOxoauMoe n 1ocTaTOUYHbIE YCIOBUS
JIOKAJIbHOTO dKCTpeMyMa. Beimykibie QyHKITUN, TOUKH
neperu6a. [Ipr3Haku BEITYKIOCTH, TOYEK Mepernoa.
AcumnroTsl rpaduka GyHkunu. Cxema ucciaeI0BaHus
GyHKIUN MeToZaMu UG GepeHINATBHOTO UCUUCIICHHSI.
IMoctpoenue rpadmka QyHKIHH.

Temvl npakmuueckux 3auamut
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3.1.

HuddepennmanpHoe HACUYHUCIICHHE
(YHKIIMI OJHOTO JEWCTBUTEIHLHOTO
MIEPEMEHHOTO.

[IponsBoanas n nuddepernman GyHKIUA OTHOTO IEHCT-
BUTEJIBHOTO TIEPEMEHHOI0 Mo omnpenenenuto. duddepen-
UPYeMOCTh (DYHKIIUU B TOUke. ['eoMeTpuyecKkuii U Mexa-
HAYECKUHA CMBICT TTPOM3BOMHOMN. Tabiuira mponu3BOIHBIX.
OcHoBHEIE TIpaBwia auddepeHupoBanns. [Ipon3poaHas
KOMTIIO3HIIHH.

3.2.

DopMyiIbl
HCYHCIICHMYSL.

T QepeHInanTEHOro

[MpousBoanas oOparHoi ¢yHkuuu. [IpomsBomHas QyHK-
LU, 3aJTaHHBIX HESIBHO U mapameTrpudecku. [IponsBoHas
CTETEeHHO-TIOKa3aTeIbHON (DyHKINH.

®Dopmyna JleitOHmIa.

PackpriTre HeonpeneneHHocTed no npasuwity Jlonurans.

3.3.

®opmyina Telnopa.

JlokanpHas popmyina Teiinopa (¢ OCTATOYHBIM WICHOM B
¢opme Ileano). Dopmynsl Maknopena i dJeMeHTap-
HBIX QyHKOUA. [[puOiamKeHHbIe BBIYHCICHUS C TOMO-
mpio dopmynel Telnopa. Beramcnenue mpeaenoB ¢ 1mo-
Moipio popmynsl Teitopa.

3.4.

UccnenoBanve QyHKIMNA MeToTaMH
G hepeHINATEHOTO HCUUCIICHUS.

HeoOxonumoe u 10CTaTOYHBIE YCJIOBUS JIOKAJIBHOTO JKC-
TpemyMma. [IpH3HaKM BBITYKJIOCTH, TOYEK Ieperunoa.
AcumnToTsl Tpaduka ¢pyHknmn. MccnenoBanus GpyHKINN
MeToAaMu TUPPepeHINATEHOTO HCUHCIICHUSI.

HeonpenesenHblii MHTErpaJ.

IlonsaTHsi mepBo0Opa3HOii W HeoNpenAeJeHHOT0 HHTe-
rpaja u ux cpoiicrea. Tabauunbie mHTerpaanl. Oc-
HOBHbIC¢ METOJbl HHTEIPHPOBAHMA: 3aMeHa INepeMeH-
HOW, UHTerpupoOBaHHe MO 4YacTaM. UHTerpupoBanmue
paunoHaNbHbIX (yHKuMiA. MeToa HeomnpeaeJeHHbIX
ko3¢ PpuunentoB. Pa3znokeHue NpaBUIBHOW PpalUoO-
HAJBbHOH Ap0o0U B CYMMY NPOCTEHIINX PAlMOHAJBHBIX
ApoOeii 4veThipex THUNMOB. UHTerpupoBanue mpocTeii-
IINX PAUMOHAJbHBIX JApo0eil yeTbipex THNOB. UHTer-
pUpOBaHHEe HEKOTOPHIX HMPPAlHOHATBHBIX W TpPaHC-
LIEHACHTHBIX Bbipaxenuil. HTerpassl ot nuddepen-
nuagbHoro omuoma. IlopcranoBkm YeOnrmena. Ilox-
cTaHOBKH Jiliepa. Crioco0bl HHTErPUPOBAHNUS TPUTO-
HOMETPHYECKHX BBbIPaKEeHMI.

Cooeporcarnue 1eKYUOHHO20 Kypca

[lepBooOpa3Has ¥ HeONpeneICHHBIH

[lepBooOpa3Hast 1 HEONpeAeNeHHbI UHTerpan s 3a-

4.1 HHTETpaJl. JaHHOM (pyHKIMHU M uX cBOicTBa. Tabiu4HbBIe HHTErPAIBL.
OCHOBHBIE METO/BI MHTETPUPOBAHMS: 3aMEHA IEpPEMEH-
HOM, MHTErPHPOBAHUE IO YACTSIM.
42 WNHrerpupoBanue panroHaNbHBIX | Meton HeompezaeneHHBIX KodhduumenToB. PaszmoxkeHue
¢GyHKUIUi. NPaBUIIBHOW PallMOHAJIBHON IpoOH B CyMMY MPOCTEHIINX
palroHaNbHBIX Apobel YeTbIpex THIOB. MIHTerpupoBaHue
MPOCTEHIINX PAIMOHAIBHBIX IPOOEil YETHIPEX THIIOB.
43 WnTerpupoBanne HMppanMoOHANBHBIX | VIHTErpupoBaHuE HEKOTOPHIX MPPALMOHAIBHBIX BBIpaXke-
U TPAHCIICH/ICHTHBIX BBIPAXKEHHH. Huil. WuTterpanst ot quddepenuuansaoro 6unoma. Iox-
cranoBku YeOpmmera. [logcranoBku Diiepa.
Croco0pl  MHTETPUPOBAHUS TPUTOHOMETPUYECKUX U
TPaHCLECHJACHTHBIX (QYHKIHUH.
Temwbl npaxmuyeckux 3aHsmutl
41 IlepBooOpasHas u HeompeneneHHblid | Haxoxxaenne mnepBooOpasHoil Aisi 3aJaHHOM (YHKLIWU.

HUHTETpall.

IlonsiTHE HEONPENENEHHOIO UHTETpaia U €ro CBOMCTBA.
Tabnuuneie nHTErpasbl. OCHOBHBIE METOABI HHTETPUPO-
BaHUs: 3aMEHa MIEPEMEHHOM, MHTETPUPOBAHNE IO YACTSM.
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4.2 WNHuterpupoBaHue panmoHaNbHEIX | Meton HeompezneneHHBIX KodhduumeHnToB. PaszmoxxeHue
GyHKIHH. MIPaBUJIBHOW pallMOHATBHON IPOOH B CyMMY MPOCTEHIINX
panroHaNIbHBIX ApoOel yeTsipex THIoB. VHTerpupoBanue
MIPOCTEHUIITNX PAITMOHAIBHBIX IPOOEH YeThIPEeX TUIIOB.
43 HNuterpupoBanure uppaldoHaibHbIX | IHTerpupoBaHue HppallMOHAJIbHBIX BbIpakeHuM. HHTe-
Y TPAHCIEHIEHTHBIX BBIPAXKEHHH. rpaisl OT AauddepenunansHoro omHoma. [lomcTaHoBKH
YeoOnimena. [TogcranoBku Ditnepa.
WNHTerpupoBaHusi TPUTOHOMETPUYECKUX U TPAHCLICH-
JICHTHBIX (QYHKITHIA.
5. Onpenesiennblii naTerpaa Puma- 3agayn, npuBoAsIMEe K MOHATHIO ONPeIeIeHHOT0 HH-

Ha.

Terpajia. Marerpanbubie cymMmmbl Pumana. Onpenedie-
Hue uHTerpana Pumana. HeoOxoaumoe ycioBue HH-
Terpupyemoctu. Cymmsl [lap0y n ux cBoiictBa. Kpu-
Tepuu uHTerpupyemoct Japoy n Pumana. UnTerpu-
PyeMOCTb HeNpepbIBHBIX W MOHOTOHHBIX (PyHKIMIA.
HNHTerpupyemMocTs KyCOYHO-HENPePhIBHBIX (YHKIUIA.
CpoiicTBa ompenejeHHoro wuHTerpana. Teopembr o
cpeaHeM 3HayeHuu. MHTerpaj ¢ mepeMeHHbIM Bepx-
HUM HpefejoM M ero cpoiictBa. HempepbIBHOCTD M
auddepeHIUPYyEeMOCTsL MO0 BepxHeMy mnpeaeay. Cs3b
OIpe/ieJICHHOT0 MHTerpajia ¢ HeompenejieHHbIM. Pop-
mysaa Hprorona-Jleii0nnuna. MaTerpupoBanue mo yac-
TAM U 3aMeHa NepeMeHHOll B onpeeJileHHOM MHTerpa-
Jge. Ilpunoxkenus ompenegeHHoro uHrerpata. Ilno-
IAaJAb KPUBOJHMHEIHOH Tpaneuud U KPHBOJIUHEHHOIO
cektopa. O0beM Tes1a Bpamenusi. KpuBble Ha MJI0cKO-
cru u B R? knace rnankocrn. Monsitue CIPAMJIAEMOH
KpuBOil. BbIpaskeHne VIMHBI KPUBOH MHTErpajioM.
Jdauna xyru, HaTypajibHas mapaMeTpu3auus KPUBOW.
Juddepennuan aqaunsl ayru. Ilnomaas 0oxoBoii mo-
BEPXHOCTH Tesia BpameHusi. Pabora cuibl. MoMeHTBI,
ueHTp Macc. HecoOcTBeHHbIe MHTErpajbl U MX KJac-
cupuxanusa. Heco6cTBeHHBbIe MHTErPAJIbI IEPBOrO Po-
aa (c OeckoHeyHbIMHU mpenenamu). HecoOcTBeHHBIE
HHTErpajabl BTOPOro poaa (0T HeOrpaHHMYEHHBIX
¢ynkumii). [lonssTie oco6oii Touku. Bonpocsl cxoau-
MocTH. HecoOcTBeHHBIE MHTErpaiabl OT MOJOKUTEIb-
HbIX (pyHkumid. Ilpusnaku cpaBHeHusi. AOCOJIIOTHAS U
ycjaoBHasi cxoaumocTb. [lpuznaku AGenss u Jupuxiie.
I'1aBHOe 3HaYeHHe HecOOCTBEHHOI0 MHTErpaJa.

Cooepotcanue 1eKYuoHH020 Kypca

5.1.

OnpeneneHHbId UHTETPAI.

WnTerpanpusie cymmel Pumana. OnpeneneHre uHTErpaia
no Pumany. HeoOxonmumoe yciioBue HMHTEIpHUPYEMOCTH.
Cymmer [JapOy u ux coiictBa. Kputepun nnterpupyemo-
ctu JlapOy. MHTerpupyeMocTh HENpEPHIBHBIX U MOHO-
TOHHBIX  (QyHKIMHA.  VHTErpupyeMocTb  KyCOYHO-
HenpepbIBHBIX (yHKUMH. CBOHCTBAa ONpEAETICHHOTO HH-
terpana. TeopeMsl 0 CpeHEM 3HAYCHHH.

5.2.

®opmymna  Herorona-JleitOHnma u
MPUWIOKEHUSI OMNpPENEICHHOIO HHTE-
rpana.

WHrerpan ¢ nepeMeHHbIM BEPXHUM MPEAEIOM M €ro
cBoiicTBa. HempepbiBHOCTE U AuQQEpEeHITUPYEMOCTh 10
BepxHeMy mnpeneny. CBs3b ONPEAENICHHOTO HHTErpaiga C
HeonpeneneHabiM. @opmyna Hrrotona-JlenOnuma. WH-
TETPUPOBAHUE TI0 YACTAM U 3aMeHa MEPEMEHHON B Ompe-
JIEJICHHOM MHTETpale.
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[Ipunoxkenus omnpeneneHHoro uHaTerpana. [nomane kpu-
BOJIMHEMHOW Tpaleluu U KPUBOJIUHEHHOIO CEKTOpa.
O0wem Tena BpameHus. [lonsTue cnpsmiseMoll KpHUBOH.
BripaxxeHnue JyiMHbI KPUBON UHTETPAJIOM.

53 HecoOcTBeHHBIC HHTETPATTBI.

HecoOcTBeHHBIC MHTETpaAIBl MEPBOTO poaa (¢ OeCKOoHEd-
HBIMU Tipefenamu). HecoOcTBeHHBIE HHTETPalIbl BTOPOTO
pona (oT HeorpaHuueHHbIX ¢GyHKUuUi). [loHsTHE OCOOOM
To4kH. Bompockl cxommmocTti. HecobcTBeHHBIE HHTETpa-
JBl OT MOJOXKUTENbHBIX (yHKUMH. [Ipu3Haku cpaBHEHUSI.
AOcomoTHast U yCIOBHasI CXOAUMOCTh. [Ipu3Haku AGens
n upuxne. I'maBHOe 3HaYeHHME HECOOCTBEHHOTO HHTE-
rpana.

Temuvr npakmu4ecKux 3aHAMUL

Pazouenus. Murerpansubie cymmbl Pumana. Omnpenerne-
Hue MHTerpaia mo Pumany. HeoOxomumoe ycioBue WH-
terpupyemoctu. Cymmer JlapOy u ux cBorictBa. Kpwure-
puu uHTerpupyemoctu lap0Oy.

HenpepsiBHOCTh 1 quddepeHINpyeMOCTs UHTETpaIa Mo
BEPXHEMY IIpeLENy.

®opmyna  Heiorona-Jleiioauma. WHTerpupoBanme 10
JacTAM M 3aMeHa MePeMEHHON B ONpeieIeHHOM HHTEerpa-
ze.

[Inomane KpUBOIMHEHHON Tpaneuuu U KPUBOJUHEHHOTO
cekrtopa. O0bem Tema BpameHus. [nmmHa crupsmisieMoit
KpUBOH 4Yepe3 OINpeAeNICHHbIM uHTerpal. JnmHa nyru,
HaTypalbHas mapaMerpm3anus kpuBoi. Jnddepenmman
unHBL ayru. [lnomans OOKOBOM MOBEPXHOCTH TeJsa Bpa-
meHus. Pabora cuibl. MOMEHTEI, IIEHTP Macc.

HecobOcTBeHHBIE MHTETPATIBI - WX KIACCH(HUKALUS U TIPHU-
Mephl cpaBHeHHs. HecoOCTBeHHBIE MHTErpajbl OT HOJO-
JKUTENbHBIX GyHKIMA. [lpu3Haku cpaBHeHHS. AOCONIOT-
Has ¥ YCIIOBHAsI CXOJIMMOCTh. HecoOCTBEHHBIE HHTETPATbI
nepBoro poja. llpusnaku AGens u upuxie. Hecobcr-
BEHHBIE MHTETpajbl BTOPOro poia (0T HEOTPaHWYEHHBIX
¢ynkuuit). [lonsartue ocoboli Touku. [NaBHOEe 3HAYeHHE
HECOOCTBEHHOIO MHTErpaJa.

5.1 OnpeneneHHbId HHTETPAI.

5.2 [IpunoxeHus: onpeneneHHOro HMHTe-
o rpaia.

53 HecobGcTBeHHBIE HHTETPATHI.
6 YuciioBble psaabI.

Yucnosble psigbl, CXOAUMOCTb U CYMMA YHCJIOBOI0
psina. HeoGxonumoe yciosue cxogumoct. CBolicTBa
CXOASAIIUXCH YMCca0BbIX psiaoB. Kputepuii Komm.
3Hakonocrosinabie psiAbl. IIpu3Haku cxoqumocTH ps-
JOB € MOJOKHTETbHBIMH WIEHAMHU: CPaBHeHus, [a-
JamoOepa, Ko, nurerpajabusiii npu3nak, Paade.
3nakouepenywuuecs paasl. lIpuznak Jleiionumna. Ao-
COJIIOTHAS U YCJIOBHAS CXOAMMOCTh 3HAKOINEepeMeHHO-
ro psaaa. llpuznaxku JIupuxie u AGesast CXOAIUMOCTH
4ucJa0BbIX panoB. Teopembl Pumana u Komum o nepe-
CTAaHOBKe 4ieHOB psiga. Onepanuu Hax psgamu. Ilpo-
H3BeJleHHe PsIoB, Teopema Komm.

Cooepotcanue 1eKYuoHH020 Kypca

6.1 CXOmMMOCTh W CyMMa YHCIJIOBOTO
o psna.

UYucnoBble psibl, CXOOAUMOCTh M CyMMa YHCIOBOTO PAJa.
Heobxoaumoe ycnoBue cxommmoct. CBOMCTBA CXOIs-
mmxcss 4ucaoBbIX pspoB. Kpurepuit Komm. Ilpumepst
YHCIIOBBIX PSAOB CPaBHEHHUS.
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6.2. 3HAKOIIOCTOSTHHBIE PSIBL. 3HAKOMOCTOSHHBIE PsAbl. [[pU3HAKN CXOAMMOCTH PAIOB C
MOJIOKHUTENIFHBIMU  WIEHaMHu: cpaBHeHus, amamOepa,
Ko, nHTerpansHeiii npusHak, Paade.

6.3. 3HaKoNepeMEHHBIC PSIBL. 3uakouepenytomuecs psaapl. [Ipusnak JleiOama.
[Ipuznaku dupuxiae u AOGens CXOIUMOCTH 3HAKOIepe-
MEHHBIX YUCJIOBBIX PSJIOB.

6.4. AOcomoTHass ¥ yClOBHas cXonu- | AOCONIOTHAs M yCJIOBHAs CXOAMMOCTH Psijia.

MOCTb pAa. Teopembl Pumana u Koiiin 0 nepectaHoBKe 4YJIEHOB psijia.

Ormeparuu Hapg psmgamu. [IpowsBemenne psaoB, Teopema
Komrmn.

Temvt npakmuyeckux 3auamuu

6.1. CxomumocTth uU cymma umciioBoro | Cymma uucioBoro psina. CXoauMocCTh psijia o oInpeaesne-
pana. Huto. HeoOxommmoe ycnmoBme cxommmoctd. Kputepuit
Komm.
6.2. 3HAKOMOCTOSIHHBIE PSJIBI. UccnenoBanne CXOAMMOCTH PSIOB C TOJOXHUTEIbHBIMU
YJIcHAaMU 110 TIpU3HaKaM cpaBHeHus, JlamamOepa, Koy,
WHTETpaIbHOMY MPU3HAKy, Tpu3HaKy Paabe.
6.3. 3HaKonepeMeHHBIC PSBL. [MpuzHak JlelOHUIIA CXOMUMOCTH 3HAKOYEPEAYIOIIMXCS
PAIOB.
[Mpmznaku Hupuxie u AOens CXOOMMOCTH 3HaKoIepe-
MEHHBIX YUCJIOBBIX PSIOB.
6.4. AOCOIOTHasE W YCJIOBHAas CXonau- | AOCOJIIOTHAS U YCIIOBHAS CXOJMMOCTh 3HAKOIICPEMEHHBIX
MOCTb psijia. psanoB. Ornepaiuu Haja psSIamMu.
7. DyHKUHOHATLHEIE rocaenona- DyHKIUOHAJIBLHBIE MocaeaoBaTeJbHocTH. I[loToueuy-

TCJIbHOCTH U PAABI.

Hasl M PaBHOMepPHasi CXOAMMOCTH (PYHKIMOHAJBHBIX
nocJjieqoparejibHocreil. Kpurepun paBHoMepHO#i cxo-
auMocTd. CBolicTBa PABHOMEPHO CXOASIINXCS IOCJIe-
noBareabHocTell. CBoiicTBa mpeneJbHoOl QyHKUIMH:
HENpPEePhIBHOCTb, HHTErPUPYEeMOCTb, audepeHu-
pyemocTb. DYHKIHMOHAJIbHBIC PAAbI, MOTOYEYHAS] H
pPaBHOMepHas CXOAUMOCTH (PYHKIMOHATBLHOIO PpAaA.
IIpusnak BeiiepmuTpacca paBHOMEPHOH CXOAMMOCTH
¢pynkunonansuoro psiga. llpusnakm Jdupuxie u Ade-
JIi pABHOMEPHOH €XOAMMOCTH (YHKIHOHAJIBbHBIX psi-
aoB. CBoiicTBa paBHOMepPHO cXoasmmxcs (yHKIHO-
HAJBHBIX pAT0B. TeopeMbl 0 HeNmpepbLIBHOCTH, O MO-
YIEHHOM WHTerpupoBaHMM MW Iu(dpepeHupOBaAHNH
(pyHKIIMOHATBHBIX MOCIe10BaTeILHOCTEN 1 PSAIOB.

Cooeporcanue 1eKYuoHHO20 Kypca

@yHKIMOHANIBHBIE TOcenoBaTeNbHOCTU. [loToueunas u
paBHOMEpHas CXOJJUMOCTH (DYHKIIMOHATIBHBIX MOCIIE/I0BA-
TenbHOCTel. KpuTteprn paBHOMEpHOH cXOAUMOCTH (YHK-
LUOHAJBHBIX TOCIeaoBaTeabHOCTe. CBOWMCTBa paBHO-
MEPHO CXOJALINXCS OCIEI0BATEIBbHOCTEM.

71 DOyHKIMOHATBHBIE — OCIIEI0BATENb-
h HOCTH.
79 DYHKIUOHAIBHBIE PSJIBL.

OyHKINOHAIBHBIE Psbl, MOTOYEYHAsT W paBHOMEpHas
CXOAUMOCTh (YHKIIMOHANBHOTO psijga. Ilpusnak Betiep-
mTpacca paBHOMEPHOH CXOOUMOCTH (PYHKIMOHAIBHOTO
pana. [pusnaku [dupuxie u AGensi paBHOMEPHOW CXOJIHU-
MocTH (YHKIMOHANBHBIX psiyioB.  CBOWCTBA CYMMEI
(YHKUMOHAJIBHOTO pAja.
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73 CpoiicTBa (PyHKIIMOHATBHBIX ITOCIIE-
o JIOBAaTEIHLHOCTEH U PSIJIOB.

TeopeMbl 0 HENPEPHIBHOCTH, O NOWICHHOM MHTEIPHPOBa-
HUH U U depeHInpoBaHNN (YHKIHOHAIBHBIX MOCIE0-
BaTENbHOCTEN U PSAJIOB.

Tembl npaxmuyeckux 3aHAMUU

71 DyHKIMOHATBHBIE  [TOCIIEI0BATEb-
o HOCTH.

[lotoueunass u paBHOMEpHAsI CXOAUMOCTH (PYHKIIMOHAIb-
HBIX TmocjaenoBarenbHocTel. Kputepuu paBHOMEpHOMH
CXOJIUMOCTH (DYHKIMOHAJIBHBIX MOCICIOBATEIILHOCTEH.
CBoiicTBa paBHOMEPHO CXOJSIINXCS TIOCIEI0BATEIHHO-
cTeil.

79 OyHKIMOHATBHEIE PSIIBL.

[NoTroueuHast U paBHOMEpHAs: CXOJAMMOCTh (PYHKIIHOHAJIb-
HOro psna. OCTaTOYHBIM WieH (YHKIIMOHAJILHOTO psja.
Kputepuit paBHOMEpHO CXOANMOCTH psfa. CBs3b MEXITY
(YHKIMOHAIEHBIMU PSIIAMH U TIOCIIEI0BATEIBHOCTSIMH.

73 JlocTaTtouHble MPU3HAKA pPaBHOMEp-
e HOM CXOJUMOCTH (PYHKIIHOHAIHHOTO
psiza.

IIpuznak Beliepmrpacca paBHOMEPHOM CXOIUMOCTH
(YHKIIMOHAIEHOTO psfa.

[Tpm3Haku upuxie u AOGenss paBHOMEPHOUW CXOIUMOCTH
(YHKUIMOHAIBHBIX PSIIOB.

CBolicTBa PaBHOMEPHO CXOASIIUXCS (DYHKIMOHATBHBIX
PsLIOB.

74 CpoiicTBa (PyHKIIMOHATBHBIX ITOCITE-
Y JIOBATEILHOCTEH U PSIIOB.

HccnenoBanne HENMPEpbIBHOCTH, BO3MOXKHOCTH —ITOYJICH-
HOT'O MHTETPUPOBaHUS U TUPPepeHInpoBaHHs (YHKIHO-
HaJIbHBIX TOCJIEIOBATEILHOCTEH M PSJIOB.

8 CreneHHble psbl.

Crenennble psiabl. Teopema Abesns. O0sacTh cxonu-
MOCTH CTemeHHOro psina. Pammyc cxommmoctun. UH-
TepBaia cxoqumoctu. ®opmyna Kommu-Agamapa. Bro-
pas Teopema Alens. CpoiicTBa CyMMbI CTENEHHOIO
psaaa. llounenHoe uHTerpupoBanue u auddepenuupo-
BaHUe CTEeNMEeHHbIX PAA0B. ApudmMeTnyecKkHe onepanuu
HA/l CTENCHHBIMH PsiJaMHU. AHATUTHYeCKHe (PYHKIMH.
Psap Teiiiopa. Ilpumep dyHkuuM, He packKiIaabIBaIO-
meiics B cTeneHHOl psa. Pasnokenue QyHkuuii B
cTeneHHble psAbl. JlocTaTouHble yCJOBHUS Pa3JioxKe-
HUA (PyHKHuM B cTreneHHOH psig. OCTaTOYHBIN YJIeH
¢popmyasr Teiisiopa B uHTerpanbHoii ¢opme, B dop-
max Jlarpan:xa n Komm. Ouenka ¢ nomomsbio popmy-
apl Teiluiopa morpemHocTd Npu 3amMeHe (YHKUIMU
MHOroujieHom. Pazno:kenue B psg Teitnopa 3nemeH-
TAPHBIX (PYHKIMIA.

Cooepotcanue 1eKYuoHH020 Kypca

8.1 Crenennsie psapl. Pagnyc u uHTEp-
h BaJI CXOJUMOCTH.

Crenennsie psaabl. IlepBas reopema AGensa. O6macts cxo-
JMMOCTH CTENEHHOro paga. Paanyc cxomumoctu. UHTep-
Baj cxoaumoctu. @opmyna Komu-A namapa.

82 CBo¥iCTBa CTENEHHBIX PSI/IOB.

Bropas Teopema AGens. CBolicTBa CYMMBI CTEIIEHHOTO
pana. [lounenHoe mHTerpupoBanue u auddepeHpoBa-
HUE CTENCHHBIX PSIOB. ApudMeTHIECKUEe ONepaluy HaJl
CTCIICHHBIMU psAaaMU.

8.3, Psip Teitnopa.

Anamutnueckue Gynkuuu. Psyg Teitnopa. Tlpumep dyHk-
LMY, HE pacKiajapIBarolleics B creneHHoM psn. [docra-
TOYHBIE YCIIOBHS pa3ioxeHus QYHKIIUU B CTENIEHHOM PsiI.
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8.4.

Paznoxxenne ¢GyHKIHHA B CTETICHHBIE
pAIBL

Pasznoxxenne B psg Teitmopa smeMeHTapHBIX (DYyHKIWH.
Ocrarounblii unen ¢opmynsl Teinopa B MHTErpajIbHOM
¢dopme, B dopmax Jlarpamka u Komm. Ornenka ¢ momo-
mpio  Gopmyisl  Teiiopa MOTpemHOCTH TIpU  3aMeHe
(YHKITIH MHOTOYJICHOM.

Temuvr npakmu4ecKux 3aHAMULU

Pam/ch U HWHTCPBAl CXOOHUMOCTH

Omnpenenenue paanyca U 00JIaCTH CXOJUMOCTH CTCIICHHO-

8.1.
CTETIEHHOTO psja. ro psna. ®opmyna Komu-Anamapa.
8.2 Omnepauuu Haj cTenieHHbIME psitamu. | [lounenHoe uWHTerpupoBanue W IuddepeHIUpOBaHHE
CTETIEHHBIX PSIOB. ApHU(METHUECKUe ONepaliy Haj cTe-
NCHHBIMHU PAIAMHU.
8.3 Psip Teitnopa. IMoctpoenue psga Teitnopa mist 3ananHON (PyHKIMHA, HC-
CIIeJIOBaHME €ro CXOAMMOCTU. PasznmokeHuwe ¢GyHKUIW B
CTETIEHHOH PsiZi C 3aJJaHHBIM LICHTPOM Pa3JIOKEHHS.
8.4 Pasznoxxenne ¢yHKumii B creneHHble | Pasnmoxkenne B psanm Teimopa sneMeHTapHBIX (YHKIIHM.
o PAIBL Ornenka ¢ momompio (GopMyiiel Teliopa MOrpemHoCTH
npu 3aMeHe GYHKIUH MHOTOWICHOM.
@OYyHKIUHM HECKOJbKHMX IepeMeH- n
9. Y P Metpuyeckoe npocrpancTso. [Ipocrpancrso R'.

HBIX.

HepagencrBa Komu 1 MunkoBcckoro. Ilpenen u
HeNpepbIBHOCTL.  EBKJIMI0BO NPOCTPAHCTBO
R", ckaJsipHOe NpoM3BeIeHne, HOPMA, METPHKA.
IocaenoBaTeanHocT ToYek u3 R", exonumocts,
m0JaH0Ta npocTpancTBa R". OTKpbITHIE H 3aMK-
HyThle MHOkecTBa B R" u ux cBoiicrBa. Os1acTu
B R". Komnakrabie MuoxkecTBa B B R" 1 nx cBoii-
cTBa. DyHKINH HECKOJIbKUX NepeMeHHBbIX. [Ipe-
Aes GyHKIHMHA HECKOJIbKHUX NepeMeHHbIX. becko-
HeyHo MaJible. CBolicTBa QyHKIUIH, MMEIOILIUX
npene. Ilosropusie npenensl. HenmpepbsiBHOCTH
(pyHKUMIT HeCKOJBKHUX NepeMeHHbIX. CBolicTBa
HenpepbIBHbIX pyHKnni B Touke. CBoiicTBa He-
NpepbIBHBIX PYHKIUHA HA Kommakre. Teopembl
Beiiepmrpacca n bonbunano-Komm. Henpepbis-
HOCTh KoMmno3unuii. PaBHOMepHasi HenpepbIB-
HOCTh. Indpepennuanbuoe ucunciaenue GpyHk-
Ml HeCKOJbKHUX MepeMeHHbIX. YacTHbIe mpou3-
BoaHbIe. Iuppepenuupyemocts pynkuun. dud-
¢pepennuai. CpoiicTea nuddepeHuupyemMbIxX
¢ynkuuii. I'eomerpudecknii cmbici AuddepeH-
uupyemMoctu. JlocrarouHoe yciaoBue 1upgepeH-
nupyemoctu. {udpdepeHuupyemMocts 0ToOpaxe-
nus u3 R" B R™. Inddepenunan orodpaenns.
Matpuna SAxoon, sikodunan. [Inddepennupye-
MOCTh KoMno3uuuu. UHBapuaHTHOCTH hopMbI
nepsoro Auppepenunasa. lipoussoanas no Ha-
npasJjieHu10. I'paauenT, ero reomerpuyeckui
cmbici. Teopema o paBeHcTBe cMelIaHHBIX NPO-
u3BOAHBbIX. DopmyJia Teinopa nist GyHKIMA He-
CKOJIbKHMX He3aBHCHMBIX IIepeMEHHbIX. JKCTpe-
MYM QYHKIHI HeCKOJIbKUX nepeMeHHbIX. Heo0-
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XOAHMBbI€ YCI0BHS JIOKAJIBHOI'0 JKCTPEMyMa.
JlocTaTo4HbIe YCI0BHS JTOKAJABHOI0 IKCTPEMyMa.
Ksaaparuunsie popMsbl 1 UX cBoiictBa. Kpure-
puii CuiibBecTpa 3HAKOONPEAeJTEHHOCTH KBaIpa-
TH4HOH popmbl. HessBHbIe pyHkumuu. IIpocreii-
M BAPHAHT TeopeMbl 0 HesiBHOW pyHKuu. 3a-
MEHa NepeMeHHbIX B QYHKIMHU, TuddepeHunanb-
HOM (popMe ¥ B YACTHOM NMPOU3BOJHOM. Y CJIOB-
HbI JkcTpeMyM. IIpsAMoil MeTOX OTBICKAHUA TO-
YeK yCJOBHOIo 3kcTpemyma. Heodxoaumbie ycJio-
Busd. Pynkuus Jlarpanska. /locrarounslie yciio-
BHS JIOKAJIbHOI'0 YCJI0BHOI'0 dKcTpemyma. Merton
MHOkHUTes el Jlarpan:ka.

Cooeporcarnue 1eKYUOHHO20 Kypca

9.1.

ITpoctpancteo R".

Merpuueckoe npoctpancTso. IIpoctpanctso R". He-
paBeHcTtBa Komm m Munkoscckoro. Ilpenen u He-
IpepLIBHOCT. EBKIMI0BO mpocTpanctBo R", cka-
JSIpHOE IIpoM3BeleHHe, HopMa, meTpuka. [locneno-
BaTelbHOCTH Touek u3 R", cXoauMocTh, M0JIHOTA
npoctpanctsa R". OTKpHITbIE U 3aMKHYTbIE MHOKE-
crBa B R" u ux caoiicta. O6nactu B R". Kommaxr-
Hble MHOKecTBa B B R" 1 ux cpoiicTpa.

9.2.

[Ipenen pyHKuMIT HECKOIBKUX
MePEMEHHBIX.

[Ipenen ¢pyHKIMIT HECKOJIBKUX MEPEMEHHBIX. becko-
He4yHO Mmaible. CBOMCTBA (PYHKIIMM, MMEIOLUX Ipe-
Jen. IIoBTOopHBIE NIpEaesbl.

9.3.

HenpepsiBHOCTD QYHKIIMI HE-
CKOJIBKMX TIE€PEMEHHBIX.

HenpeppIBHOCT (YHKIMII HECKOJIBKUX IE€PEMEH-
HbIx. CBoicTBa HENMpepbIBHBIX (DYHKIMHA B TOYKE.
CBolicTBa HENpepbhIBHBIX (YHKIUNA HAa  KOMIIAKTE.
Teopema Beiiepmtpacca nu bonpunano-Komm.  He-
IIPEPBIBHOCTh KOMIIO3UIMI. PaBHOMEpHas Hemnpe-
PBIBHOCTb.

9.4.

HuddeperunanbHoe HCUUCTECHHUE
(GyHKIMH HECKOJIBKUX IepeMeH-
HBIX.

YactHele mpousBojaHble.  JluddepeHiupyeMoctsb
¢bynkuuu. uddepennunan. CpoiictBa nuddepeHun-
pyeMbIx pyHkuui. ['eomeTpruueckuit cmbica audde-
penuupyemoctu. JlocrarouHoe ycioBue auddepen-
nupyemoctu. Marpuna Skobu, sikoOuan. udde-
peHuupyemMoctb  kommnosuimu. Juddepenuupye-
MOCTh Kommosuruii. uddepenuupyemoct 0TO-
opaxenns u3 R" B R™. NuBapuantHOCTH (GOPMBI
nepBoro auddepennuana. [IponsBoanas mo Hampas-
JeHuto. ['pagueHt, ero TreoMeTPUYECKHH CMBICI.
TeopemMa O paBEHCTBE CMENIAHHBIX IPOU3BOIHBIX.
®opmyna Teiinopa 11t GyHKUIUH HECKOJIBKUX HE3a-
BHCHMBIX MTEPEMEHHBIX.

9.5.

DOKCTpeMyMbl (DYHKIMIA HECKOJIb-
KHUX IIEPEMEHHBIX.

®opmyna Telinopa ans GyHKIUN HECKOJIBKHUX MeEpe-
MEHHBIX. DKCTpeMyM (YHKIIUH HECKOIbKUX Iepe-
MeHHBIX. HeoOXxoaumble YCIOBUS JOKAJbHOTO 3KC-
TpemyMa. JlocTaTo4yHbIE YCIOBHUS JIOKAJIBHOIO 3KC-
Tpemyma. KBampatuunsie (HOpMBI U WX CBOMCTBA.
Kputepuit CunbBecTpa 3HaKOONPEIEIEHHOCTH KBa-
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patnyaoit popmbl. Ciryyail IByX MepeMeHHBIX.

9.6.

HesBabie (ynkiuu. 3ameHa 1ie-
PEMEHHBIX.

HesBuabie pynkuu. [Ipocreiimuii BapuaHT T€OpeMbl
0 HesBHOH (yHKUIMHU. 3aMeHa MEPEMEHHBIX B (yHK-
nuu, nuddepeHmanbHo GopMe U B YaCTHOW MPO-
W3BOJIHOM.

9.7.

VY CII0BHBII 3KCTPEMYM.

YcnoBHblid 3kcTpeMyM. [Ipsamoil MeToa OThICKaHU s
TOYEK YCIOBHOTO KCTpeMyMa. HeoOxoaumele ycio-
BUA yclIOBHOTO 3KkcTpemyMa. Oynkuus Jlarpamxa.
JloctaTouHble YCIIOBUS JIOKAJILHOT'O YCIIOBHOT'O 3KC-
TpemyMa. Metoa MHoxkuTenen Jlarpanxa.

Temovl n

AKMUYecKux 3aHamuul

9.1.

[Ipenen u HenmpepbIBHOCTh (PYHK-
LU HECKOJIBKUX TEePEMEHHBIX.

JIBoliHbIE W TOBTOpHBIEC mpexensl. FccinenoBaHue
BOIIpOCa CYLIECTBOBAHUS JBOWHOTO Ipejena U 3ajaa-
4a IIOUCKa ero 3HaueHus. beckoneuno manele. CBOM-
cTBa (yHKIMH, nMeromux mnpenen. HenpepblBHOCTD
(GyHKIMI HEeCcKOJbKUX NepeMeHHbIX. CBoiicTBa He-
IpepbIBHBIX (YHKIMH B TOUKe. PaBHOMepHas Hempe-
PBIBHOCTb.

9.2.

Huddepenipyemocts  QyHKIUN
HECKOJIbKUX TEPEMEHHBIX.

Yacrusie pousBoaabie. Juddepennman. Teopema o
paBEHCTBE CMEIIAHHBIX MNpPOu3BOAHBIX. Juddepen-
UPYEeMOCTh CIOXKHBIX (pyHKIui. nuddepenuupye-
mocTh oTobpaxenus u3 R" B R™. IIpoussoaHas mo
HAlpaBJICHUIO. ['paJMeHT, €ro TIeoOMETPUYECKUIA
CMBICII.

9.3.

3aMeHa epeMEeHHbIX.

WNuBapranTHOCTH QOpMBI TIepBOro auddepenuana.
3ameHa nepeMeHHbIX B (QyHKIMH, AuddepeHnnannb-
HOM (popme U B YaCTHOM MPOU3BOIHOM.

9.4.

®opmyna Teitopa s GyHKUMH
HECKOJIBKUX ITIEPEMEHHBIX.

Paznoxenune mo dopmyne Teitnmopa s ¢yHKkuMn
HECKOJIbKUX HE3aBHCHUMBIX [TEPEMEHHBIX.

9.5.

OKeTpeMyMbl (DYHKIMI HECKOJb-
KHMX NI€PEMEHHBIX.

OKcTpeMyM (DYHKIMH HECKOJIBKUX MTEPEMEHHBIX.
HeobxoaumMoe yciioBHe JIOKATbHOTO SKCTPEMyMa.
CranuoHapHble TOUKH. /locTaTouHble yca0BUs JIO-
KaJIBHOTO dKCTpeMyMa. I'eccuan, ciydail 1ByX mepe-
MeHHbIX. KBagpaTuuHnas gopma BToporo nuddepen-
nuana, kputepuid CuibBecTpa.

9.6.

VY CI0BHBINM OKCTPEMYM.

YcnoBHbl 3kcTpeMyM. IIpsmMoil MeTOn OTBICKaHMS
TOYEK YCIOBHOTO 3KcTpemyma. Oynkuus Jlarpanxa.
HeoOxonuMble yCIIOBHSL YCIOBHOTO 3KCTpPEMyMa.
JocTtatouHble yCIOBHS JIOKAJIIBHOTO YCIOBHOTO JKC-
TpemyMa. Meton MHokuTenen Jlarpanxa.

10.

HuTerpannl, 3aBucslide oT nmapa-
MeTpa.

CoOcTBeHHBIC HHTETPAJIbI, 3aBUCALIIAE OT MapaMeTpa,
HEMpPepPHIBHOCTH, HHTErpUPYeMOCTb, IH(pdepeHnn-
pyemoctb. HecoOcTBeHHbIE HHTErPajibl, 3aBUCSIIME OT
napamerpa. PaBHOMepHasi CXOAMMOCTL HeCOOCTBEH-
HBIX HHTErpajioB, 3aBHCAIINX OT mapamerpa. Kpure-
PMM M NPU3HAKHM PABHOMEPHOIl CXOAMMOCTH Heco0CT-
BEHHBIX MHTErpajioB, 3aBHUCAIIMX OT mapamerpa. He-
NPePBIBHOCTD, TH(depeHInpyeMoCcTb, H3MEHeHHe T0-
pPA/IKa HHTeTPUPOBAHMSA JUISI HecOOCTBEHHBIX MHTe-
rpajioB, 3aBHCSAIIMX 0T napamerpa. Ilpumenenue k
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BbIYMCJIeHHI0O HHTerpanoB. UuTerpans! Jdupuxie, Jii-
Jaepa-Ilyaccona, Jlansaca u ®@penens. JiijiepoBbl MH-
Terpaysbl. I'- u B-pyHkuun u ux cBoiicTBa.

Cooepoicanue 1eKYuoHH020 Kypca

CoOcTBeHHEIE HUHTCIrpalibl, 3aBUCA-

CoOcTBeHHEIE HUHTCIpalibl, 3aBUCAIINEC OT HapamMeTpa, U

10.1. 1ye OT ImapaMerpa. UX CBOICTBa: HENPEPHIBHOCTh, HHTEIPUPYEMOCTb U AU-
(hepeHIMPYEMOCTb.

10.2. HecobGcTBennbie wuHTErpansl, 3aBU- | HecoOcTBeHHbIE MHTErpaibl, 3aBHCALIME OT MapaMeTpa.

CslIIIKE OT IapameTpa. PaBHOMEpHasi cXOOMMOCTh HECOOCTBEHHBIX HMHTETPAJIOB,
3aBUCSINUX OT mapamerpa. Kpurepun u npusHaku paBHO-
MEpPHOW CXOAMMOCTH HECOOCTBEHHBIX MHTETPAIOB, 3aBU-
CSIIMX OT IapameTpa.

10.3. CpoiicTBa HecoOCTBEHHBIX WHTeTpa- | HempepriBHOCTD, muddepeHnmnpyeMocts, n3MeHEHHE T10-
JIOB, 3aBUCSILUX OT mapameTpa. | pAaKa MHTEIPUPOBAHUS OISl HECOOCTBEHHBIX HHTErpa-
[Tpumeps! BEIYUCTCHNS. JIOB, 3aBUCALIMX OT mapamerpa. [IpumeneHnue k BbIUmC-

JICHUIO HEKOTOpBIX HHTerpaynoB. WHTerpansl [dupuxie,
Oiinepa-Ilyaccona, Jlamnaca u @penens.
10.4. OHepoBBl HHTETPAIb. SP'IHVCPOBBI uHTerpansl. [-¢yHkuus, B-¢yHkuus u ux
CBOIiCTBa.
Temuwr npakmu4ecKux 3anAMUL

10.1. Wnterpansl, 3aBucsiye ot mapamer- | CoOCTBEHHBIE MHTETPaibl, 3aBUCAILINE OT Mapamerpa, H

pa. UX CBOKMCTBa: HEMPEPHIBHOCTh, HHTETPUPYEMOCTb B AU(-
¢depennupyemocts. HecobcTBeHHBIE MHTETpabl, 3aBHUCH-
mue oT mapamerpa. PaBHOMepHas cXOAMMOCTh HECOOCT-
BEHHBIX WHTETPAJIOB, 3aBHCSAIIMX OT mapamerpa. Kpure-
PUM U [IPU3HAKHA PAaBHOMEPHON CXOJUMOCTH HECOOCTBEH-
HBIX MHTETPAJIOB, 3aBUCSIIMX OT apamerpa.

10.2. CaoiicTBa HECOOCTBEHHBIX HMHTerpa- | Jloka3zaTeabcTBO HEMPEPHIBHOCTH, TU(PPepeHInpYyeMO-
JIOB, 3aBUCAIINX OT MapaMeTpa. CTH, BO3MOXXHOCTU W3MEHEHUS TOPSJIKA HHTETPUPOBAHUS

JUIS HECOOCTBEHHBIX HHTErpajioB, 3aBUCSIIMX OT Ia-
pamerpa.

10.3. [Mpumeps BerauciieHust HecoOcTBeH- | MuTerpaner  [upuxine, Oinepa-Ilyaccona, Jlammaca wu
HBIX HWHTErpasioB, 3aBHCAIMX  OT | OpeHens.
napamerpa.

10.4. OHnepoBB HHTETPAIBIL. I'-dbynxmus, B-gyHkius u ux cBoicTBa.

11. Kpatneie unrerpansr. Usmepumocts no ’Kopaany muoxkects u3 R". Ilpumep

MHO:KecTBa, He u3mMepumoro no Kopaany. Kpurepuii
H3MEePUMOCTH MHOecTB. CBOICTBAa HM3MEPHMMBIX IO
Kopanany mHoxecTB. MHokecTBa HyJIeBOH Mepbl.
IIpumepsl u3MepUMBbIX MHOKecTB. JIBOWHOW uHTe-
rpaji, ero reoMeTpuyeckasi HHTepnperanus. Onpene-
JIeHHe KpaTHOro mHrerpana Pumana. UHTerpaabHbie
cymmsbl Pumana u JlapOy. Kpurtepuii uHTerpupyemo-
ctu ¢pynkumii. Kiacesl mHTEerpupyemsnix no Pumany
¢ynkuumii. CBoiicTBa KpaTHOro mHrerpana Pumana.
CaeeHMe KpaTHOIO HHTerpaja K MoBTOPHOMY. 3aMe-
Ha MepeMeHHOIl B KPaTHOM MHTerpaJje. BolumncieHue
o0bema n-mMepHoro mapa. Mexanndeckne u ¢uznde-
CKHMe NPWJIOXKeHUs! ABOHHBIX HHTerpajioB. HecoOct-
BeHHbIE KPaTHbIe HHTETrPAJbI.

Cooepoicanue 1eKYuoHH020 Kypca
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11.1.

Mepa Xopnana B R".

Knetku u kierounsie MHokecTsa B R". Mepa XKop-
nana B R". Msmepumocts 1o JKopaany MHOXKECTB U3
R". IIpumep MHOXecCTBa, He M3MepUMOTro 110 JKopa-
Hy. Kputepuii msmepumoctu mHoOxkecTB. CBOMCTBA
u3mepumbix 1o JKopmany MHoOxecTB. MHOXecTBa
HyJieBoU Mephl. [IprMepbl H3MEpUMBIX MHOKECTB.

11.2.

KpaTHble unTErpabL.

JIBOMHOM MHTErpaj, ero reOMeTpu4YecKas HHTEpIpe-
tanusa. OnpeneneHne KpaTHOro MHrerpana Pumana.
Wnrerpanbubie cyMMbl Pumana u lapOy. Kputepuit
uHTerpupyemMocty (yHkumid. Kiaccsl uHTErpHpye-
MbIX TI0 Pumany ¢ynkmuii. CBoiicTBa KpaTHOTO HH-
terpaja Pumana.

11.3.

[IpeoOpa3oBanuss B KpaTHOM HHTe-
rpase.

CBenieHue KpaTHOIO UHTETpajla K IOBTOPHOMY.
3ameHa mepeMeHHOW B KpaTHOM uHTerpaie. Cras-
JTApTHBIE 3aMEHbI IEPEMEHHBIX.

HecoOcTBeHHBIE KpaTHbIE HHTETPAJIBL.

11.4.

[IpusnoxeHus: KpaTHBIX HHTETPAJIOB.

Brruncnenne o6bema n-MmepHoro mapa. Mexanude-
ckue U GU3NYECKUe MPUIIOKEHHS IBOWHBIX HHTETpa-
JIOB.

Temol n

paxkmudecKux 3anAMUL

11.1.

OnpeneneHre U CBOMCTBA KPaTHOIO
HHTETpaia.

WNurerpanbusie cymmbl Pumana u JlapOy. Berumcrie-
HHE KPaTHOro MHTerpaiga mo omnpeneieHuto. CBoiicTBa
KpaTHOro uHrerpana Pumana.

11.2.

Ceenenue KpaTHOTO MHTerpaia K
ITIOBTOPHOMY.

CBCI[@HI/Ie KpaTHOI'O HHTCI'paJjia K IOBTOPHOMY.
Beruncnenue KpaTHOI'O MHTErpaja 4epe3 HOBTOpHHﬁ.

11.3.

3aMeHa NEPEMEHHON B KpaTHOM
UHTErpae.

3aMeHa NepEeMEHHOW B KpaTHOM uHTerpane. Cras-
JApTHBIE 3aMEHbl MEPEMEHHBIX: MOJSpHAsl, HUINH]I-
puueckas, chepuyeckast.

11.4.

HpI/IJ'IO)KeHHSI KpaTHbIX HHTCTPAJIOB.

Mexannueckue U (pU3MUECKHE MPUIIOKEHUS JBOM-
HBIX MHTErpajoB. Beruncienue ruiomaau / oobema,
Macchbl, KOOpAMHAT LEHTpPAa MAacC, MOMEHTOB HHEp-
007078

12.

Kpusonuneiinpie u
NMOBEPXHOCTHbIE HHTErpaibl.

KpuBonuneiinbie nHTerpajnt 1-ro poma. Mexanuue-
ckmii cmbica. KpuBosimHeliHble HHTErpaJbl 2-10 poaa.
Paborta cuabl. CBsI3b Me:kAy MHTerpagamMu 1-ro u 2-ro
pona. Opuentanusi kpuBoil. ®opmyiaa I'puna. Yeio-
BHSl HE3ABUCMMOCTH KPUBOJIHUHEIHOT0 MHTErpajia 2-ro
poaa oT mMyTH UHTerpupoBaHus. UHTerpaa mo 3amk-
HyTOi KpuBOii. HeoOxoamMoe ycjioBHe He3aBHCHMO-
cti. Tounbie ¢opmbl, HeoOX0AMMOE M JXOCTATOYHOE
ycJa0BHe He3aBUCMMOCTH KPHBOJIMHEIHOI0 MHTerpaia
2-r0 poja OT MyTH HHTETPUPOBAHMSI.

IHoBepxHocTn B R3. IloBepXHOCTHBIE HHTErPAJIbI.
IlonsiTHE MOBEPXHOCTH, IPOCTASL PeryJisipHas IOBepx-
HocTh Kiaacca CKk. KpuBosmHeliHbIe KOOPIMHATHI Ha
TMOBEPXHOCTH, JIOKAJIbHBIN penep. KacarenrbHas mioc-
KOCTh M HOpMa/b. Bropas kBagpartuunas dgopMma mno-
BEPXHOCTH. JJIeMeHT IJiomaan mnosepxHoctu. Ilio-
aab nopepxHoctu. I'nankue nmosepxnoctu B R3. Ky-
COYHO-IVIa/IKNe NMoBepXHOcTU. IloBepXHOCTHBIE MHTe-

PII][ « Mamemamuueckuti ananu3sy

20



HaumeHnoBaHme pa3iesa TUCHATLITHHBI

Conep:xanue

rpajnl 1-ro pona. IloBepxHOCTHBIE MHTErpajbl 2-ro
pona. Paznuunblie ¢opmbl 3anucu. CBs3b MeKAy MO-
BEPXHOCTHBIMH MHTerpajgamMu 1-ro u 2-ro poxa. Opn-
eHTauus noBepxHocTH. KycoyHoO-TyIagKkHe INOBEPXHO-
CTH, OpHeHTauudA. I'paHMIIa NMOBEPXHOCTH, €e OpHeH-
Tamuga. ®opmyna Ocrtporpaackoro-I'aycca. Mexanu-
yeckuii cMbica (popmyasl Ocrporpanckoro. PopmyJia
Ctokca.

Cooeporcanue 1eKYUoOHHO20 Kypca

Kpuponuneitasie uHTErpansl 1-ro u

KpuBonmneitasie naTerpansl 1-ro poma. CBoiicTBa 1 Me-

121 2-T0 popxa. XaHW4YecKui cMblcin. KpuBonmHeNHbIe MHTErpajibl 2-TO
pona. Pabora cunbl. OpuenTtanms KpuBod. CBs3b MEXIY
WHTErpajaMu 1-ro u 2-ro poja.
12.2. ®opMmyina I'puHa u ycnosus He3aBu- | @opmyia ['puHa. YcenoBUsS HE3aBUCUMOCTH KPHUBOJIMHEN-
CHUMOCTH OT ITyTH UHTETPUPOBAHMUSL. HOT'0 MHTErpaia 2-To poaa oT MyTH UHTerpupoBanus. UH-
Terpaj 1o 3aMKHyToW KpuBoil. Heobxommmoe ycioBue
HEe3aBUCUMOCTHU. TodHBIE (hOPMBI, HEOOXOIUMOE U JTOCTa-
TOYHOE YCJIOBHE HE3aBHUCHUMOCTH KPHBOJIMHEWHOTO MHTE-
rpana 2-ro poja OT yTH HHTErPUPOBAHUS.
12.3 | HoBepxuoctu B R3 u moeepxnoct- | IToBepxaoct B R3. IloHsTne moBepxHOCTH, mpocTas
HbIe HHTETpasibl 1-ro poja. perynspHas noBepxHocTh kimacca Ck. KpuBosimueiinbie
KOOPIMHATHI HAa MOBEPXHOCTH, JIOKaiIbHBIA penep. Kaca-
TelbHAsl IUIOCKOCTh W HOpMaslb. BTopas kBaapaTuUdHas
(opMa TOBEPXHOCTU. DJIEMEHT IUIOMAIN MTOBEPXHOCTH.
[Tnomans moBepxHocTH. I'maakue nmoBepxuoctu B R3. Ky-
COYHO-TJIAJKUE TOBEPXHOCTU. [I0BEpXHOCTHBIE MHTErpa-
71 1-ro pona. CBOMCTBAa 1 MEXaHUYECKUN CMBICI.
12.4. [ToBepxHocTHBIE HMHTEerpaiibl  2-10 | [loBepXHOCTHBIE MHTETpaibl 2-r0 poxaa. Paszmuunsie dop-
pona. MBI 3anmuci. CBsI3b MEXIy MOBEPXHOCTHBIMU HMHTETpala-
MU 1-ro 1 2-ro poga. OpueHTanus nosepxHoctu. Kycou-
HO-TJIAJIKUE TIOBEPXHOCTH, OpHeHTanus. ['paHuna mo-
BEPXHOCTH, €€ OPUEHTAIHSL.
12.5. Popmyer CTokea 1 OcTporpazcKo- ®opmyna  Octporpanckoro-I'aycca.  MexaHudyeckuit
ro- cMbica opmyinbl Octporpaackoro. @opmyna Crokca.
Temobl npakmu4ecKux 3AHAMUL
12.1. KpuBonuueitaple uHTErpanmsl  1-ro KpI/IBOJII/IHej/'IHLIe uHTerpansl 1-ro pona. CBoiicTBa U Me-
pona. XaHUYECKUI CMBICIT.
12.2. KpuBonuneitapie wunTerpansl  2-ro | KpuBonuHeiiHbie wHTErpaisl 2-ro poxa. PaGorta cuibl.
poxa. Opuenranus kpuBod. CBA3b MEXIy WHTErpajlaMu 1-TO U
2-ro pona. @opmyna I'puHa. YcIOBUS HE3aBHCUMOCTH
KPUBOJIMHEIHOTO MHTErpalia 2-ro pojia OT IMyTH WHTETPHU-
poBaHusi. TouHble HOPMBI, HEOOXOIUMOE U JOCTATOYHOE
YCIIOBHE HE3aBHCHMOCTH KPUBOJIMHEMHOTO MHTErpaya 2-
TO poJa OT IyTH UHTETPUPOBAHMS.
12.3. [Inomanp NOBEPXHOCTH M MOBEpXHO- | Bropast kBagparnunas (opma HOBEPXHOCTH. DJIEMEHT
CTHBIE MHTErpaibl 1-To pona. TIoIIaaM nosepxHocty. Ilmomaap mosepxHoctu. ['magkue
noBepxHocTH B R3. Kycouno-riagkue nosepxHoctu. Ilo-
BEPXHOCTHBIE MHTerpaisl 1-ro pona. CBoiicTBa U Mexa-
HUYECKUH CMBICIL
12.4. [MoBepxHOocTHBIE HHTerpaiibl  2-r0 | [loBepXHOCTHBIE MHTErpalibl 2-r0 poxaa. Pasnuunbie dop-
pora. MBI 3anmucu. CBsI3b MEXIy MOBEPXHOCTHBIMU HMHTETpala-

Mu 1-ro u 2-ro poga. OpuenTanus nosepxHoctu. Kycou-
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HO-TJIAIKUE TIOBEPXHOCTH, OpHeHTamus. [ paHuIa mo-
BEPXHOCTH, €€ OPUCHTAIHSL.

®opmyna Crokcea.

CornacoBanue opuentanuu. Kpaii moBepxnoctu. ®op-

12.5. i .
myina CTokca - €€ mpuMeHEeHHe U MEXaHUYIEeCKHIA CMBICI.
12.6 ®opmyna OcTporpaackoro. ®opmyna  Octporpanckoro-I'aycca.  Mexanudeckuit
e cMbIci hopmyitbl OCTPOrpaacKoro.
13 Teopus moas. Cxkansipable U BeKTOpHbIe mojs. Omeparopsl grad,

rot, div m ux cpoiicrBa. IloTeHHATbHOE BEKTOPHOE
1oJie, COJIEHOUAATbHOE 10J1e, onepaTop «Hadaa». Bek-
TopHass uHTepnperanusi gopmyia OcTporpaackoro u
Crokca. MexaHHYeCKHMH CMBICI BEKTOPHOIO MOJIs,
NMOTOK, PacXoAUMOCTh, HUPKYJSANHUSA, BUXPb, BEKTOP-
Hbl€ JIHHUU H BEKTOPHbIE TPYOKU.

Cooeporcarnue 1eKYUOHHO20 Kypca

CKaJ'IﬂpHI)IC 1 BEKTOPHBLIC I10JIA.

OmnpenenenHus cKalsIpHBIX U BEKTOPHBIX moiei. Oneparto-

13.1. . N
psI grad, rot, div u ux cBoiicTBa. [loTeHIIMaIBPHOE BEKTOP-
HOE T0JIe, COJICHOUAATIBHOE MOJIe, ONIEPATOp «HA0Iay.
13.2. BekropHast unTepnperanust ¢popmyn | BekropHas unTeprperanms dopmyn OcTporpalickoro u
Octporpaackoro u Ctokca. Crokca. MexaHnueckuii CMBICIT BEKTOPHOT'O TOJIS, MOTOK,
PacxoauMOCTh, LIUPKYJISLUS, BUXPb, BEKTOPHBIE JINHUU U
BEKTOPHBIE TPYOKH.
Temuwr npakmu4ecKux 3anAMUL
13.1. CxkaysipHbIe ¥ BEKTOPHBIE TIOJIS. Omneparops grad, rot, div u ux cBoiictea. [loTeHIIManBHOE
BEKTOPHOE I10JIe, COJEHOMAAIBHOE MOJIe, ONepaTop «Ha-
Omay.
13.2. Bekropnast untepnperanus ¢opmyn | @opmynsr Octporpaackoro nu CTokca Ha S3bIKE TEOPUH
Ocrtporpaackoro u Ctokca. noJsi. MexaHW4ecKUi CMBICIT BEKTOPHOI'O IOJIs, MOTOK,
PacxoJUMOCTh, LIUPKYJISALUS, BUXPb, BEKTOPHbIC JINHUHA U
BEKTOPHBIE TPYOKH.
14, Psiner @ypre. TpuroHoMerpuuyeckasi cucrema (QyHKIUA H ee CBON-

crBa. Tpuronomerpuyeckuii psg ®@ypne. PaBHomep-
Hasl CXOAUMOCTb psifa Dypbe. AGCOJIOTHO UHTEIPHU-
pyemble pyHkuun. Jlemma Pumana. CxoguMocTs psiga
®ypee B TOuKe. HacTHuHbIe cyMMbI psaga @ypobe. Aa-
po Jupuxiie u ero cpoiictBa. Cxonumocthb psiga @ypbe
B Touke. Ilpunuun goxammzauuu. Ilpusnak dunw.
Ycaosue I'eqpaepa. JlocTaTo4HOe YCI0BHE Pa3ii0KuU-
MOCTH (PpYHKUIMH B TPUIrOHOMeTpHYecKHil psax Pypbe.
KycouHo-HenpepbIBHbIC 7| KYCO4HO-
audpepennupyembie GpyHknnu. PapHomepHas cxonu-
MocTh psiga Dypbe s HenpepbIBHBIX (QYyHKIUIA,
HMEIINX KYCOYHO-HENpPEpPbIBHYI0  INPOU3BOAHYIO.
IHounennoe nuddepeHpoBaHe W HHTEIPHPOBaHHE
psaa @ypee. AAnpo Peiiepa u ero cpoiictBa. Teopema
®eifepa. Teopema BeiiepmTpacca 0 paBHOMEpPHOM
NpUOJINAKEHUN HeNpepbIBHONH (YyHKIHMH MHOIOYJICHA-
mu. Psabl @ypbe Ha otpeske [0,L], [-L, L]. O6masn
Teopus psinoB Pypne.

Cooeporcanue 1eKYuoHHO20 Kypca

14.1.

Tpuronomerpudeckuit psaa Oypobe.

Tpuronomerpuueckas cuctemMa (pyHKIMIA M ee CBOMCTBA.
Tpuronomerpudecknuii pan dypre. PaBHOMEpHAA cxonu-
MOCTh psita Dypbe. AOCOIIOTHO WHTETpUPYyEeMble (yHK-
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nuu. Jlemma Pumana. Cxomumocts psina Oyphe B TOUKE.
Yactuunsle cymmsel psapa @ypee. fAnpo [dupuxie u ero
CBOMCTBA.

14.2.

YcnoBus paznoxumocTd ¢yHKIUA B | JlocTaTouHOE yCIOBHE Pa3IOKUMOCTH (DYHKIIMU B TPUTO-
TpuroHomerpuueckuii psg dypse. HoMeTpuueckuil psa @ypwe. [lpuHuun goxanu3anuu.
[puznak  Junuu. VYcnoue T'enpnmepa. Kycouno-
HENPEPBIBHBIC M KyCOUYHO-IUpDepeHIUpyeMbie (QyHKIIUY.
PaBnomepHas cxomumocThs psga dypwe 11 HenpepbiB-
HBIX (PYHKIMH, MMEIOIMX KyCOYHO-HEMPEPHIBHYIO MPO-
u3BoAHy0. [lowrennoe auddepeHpoBaHe U UHTETPHU-
poBaHue psia Pypee.

14.3.

Pasnoxenue dynkuwmii B pix Oyphe. Snpo Deitepa u ero cpoiictBa. Teopema Deiiepa. Teope-

Ma Belieprpacca o paBHOMEpHOM MPUOIMKEHUH HENpe-
pbiBHOW (yHKIIMM MHOTOWIeHaMu. Psapr dypwe Ha OT-
peske [0,L], [-L, L]. O6mast Teopusi psinoB Dypbe.

Tembl npaxmuyeckux 3aHAMUU

14.1. Tpuronomerpuueckuii psg Oypoe. Tpuronomerpudeckas crcreMa (pyHKIHH U €€ CBOWCTBA.
KycouHo-HenpepbIBHBIE U KYCOYHO-TU(PEpEeHIIPYEMBIC
¢yukuun. I[loctpoenue TpuroHomeTpudeckoro psaa dy-
pre. CxonuMocTs psiia Pypee.

14.2. Paznoxenue ¢yHKuumii B TpUroHo- | JlocTaToyHOE YCIOBHE PA3IOXKUMOCTU (DYHKIHMU B TPUTO-

MeTpudeckuil psx Oypee. HoMmeTpuueckuil psa Pypee. Pagel @yppe Ha OTpeske
[O,L], [-L, L]. Hemonwusii psix ®ypwe. Pasnoxenue mo
CHHYyCaM M KOocuHycaM KpatHbix ayr. llounmenHoe nudde-
pEHLIMPOBaHNE W HHTEerpUpoBaHue psaa Dypse.
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utoss 2010 r. http://www.math.kemsu.ru/kma/file/Matan_IT-2.exe

Cwmonenues H.K. Jlekunn no marematnyeckoMy aHaiu3y /st Bcex HanpaBiieHUN
M® KemI'V. http://www.math.kemsu.ru/kma/elect.html

http://mathhelpplanet.com/ — Marematuueckuii popym Math Help Planet.

http://univertv.ru/video/matematika/ OTkpbITBIi 00pa30BaTEIBHBINA BHICOMOPTAI
UniverTV.ru. O6pa3oBarenbHble GUIbMBI HA pa3IHYHbIE TeMbl. JIEKIIUu B Bey-
IUX POCCUUCKHX W 3apyOekHbIX By3ax. HayuHas koHdbepeHIUs WM HAy4IHO-
MOMYJIsIpHAs JIEKIHS IO HHTEPECYIOIIEMY Bac BOMPOCY.
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http://univertv.ru/video/matematika/

6.

http://elibrary.ru Hayunas snextponnas 6ubmmoreka eLIBRARY.RU. Kpynueii-
MU poccuiickuii UHPOPMAIMOHHBIN TTOPTai B 00JaCTH HAYKU, TEXHOJIOTHH, Me-
JTUIMHBI U 00pa3oBaHus, coaepkaluii pedeparbl U MOJHBIE TEKCTHI Oojee 12
MJIH Hay4HbIX ctated u nmyonukanuii. Ha mnargopme eLIBRARY.RU goctynubl
anekTpoHHble Bepcuu 6osnee 1400 poccUHCKUMX HayYHO-TEXHUYECKUX JKYPHAJIOB,
B ToM uncie 6osee 500 )xypHaJIOB B OTKPHITOM JOCTYIIE.
http://www.iglib.ru/ Onekrponnas oubimoreka IQlib 0Opa3oBaTeNbHBIX M MPO-
CBETUTENIbCKUX M3naHuil. OOpazoBaTeIbHBIN pecypc, 00beTUHSIONNI B ce0e NH-
TEePHET-OMOINOTEKY U TMOJIb30BATEIBCKUE CEPBUCHI IS MOTHOIEHHOW pabOThI ¢
oubnnoreunpiMu  onnamu. CBOOOIHBIA JOCTYN K SJICKTPOHHBIM y4YeOHUKAM,
CIPaBOYHBIM U YYE€OHBIM TMOCOOUSM. AYIUTOpPUSA SJICKTPOHHOM OMOIHOTEKH
IQlib — cTynenTsI, penogaBareny y4eOHBIX 3aBEACHUH, HAYYHBIC COTPYIHUKH U
BCE T€, KTO XOYET NOBBICUTH CBOW YPOBEHb 3HAHUM.
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup matemaTuueckux ypas-
HeHul. YueOHo-o0pa3oBaTenbHas (U3MKO-MaTeMaTHieckass Oubauorexka. JJeK-
TpoHHast Oubnroreka conepkut DjVu- u PDF-(aitnel yaeOHUKOB, Yy4eOHBIX TO-
coOuii, COOpPHUKOB 3a7a4 U YIPAKHEHUM, KOHCIIEKTOB JICKI[UW, MOHOTpadui,
CIPaBOYHMKOB M JUCCEpTallMil M0 MaTeMaTHKe, MeXxaHuke u ¢usuke. Bce mare-
puaibl MpUCIaHbl aBTOPAMH M YUTATENIAMHU WM B3sIThl U3 MHTEepHETa (M3 WwWW
apXUBOB OTKPBITOro ocTtyna). OCHOBHOM (OHT OMOIMOTEKH COCTABISAIOT KHUIH,
M3/IaBaBIUECS TPUALATH U O0JIee JeT Ha3al.
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l
op=viewlink&cid=1314 ®denepanpHbiii mopTan "Poccuiickoe oOpa3zoBanue'.
Karamnor o6pa3oBaTeiabHBIX pECYypCOB.

6. ®OH/I OLIEHOYHBIX CPEJICTB JJI51 IPOBEJEHUSI MPOMEJKYTOUYHON ATTECTALIUU
OBYYAIOUIUXCS MO JUCHUIIINHE

(Ilepeuenv komnemenyutl ¢ ykazaHuem 5manos ux oopmMuposanus, onucarue noxazameneu u Kpume-
pues oyeHUusanus KOMHemeHyull Ha pasiuyHblx 2manax ux Qopmuposanus, onucanue wKal oyeHusa-
HUsl;, MUNogvle KOHMPOIbHble 3A0aAHUS UTU UHble MaAMepudivl, HeodXooumvle O/ OYeHKU 3HAHUL, YMe-
HUL, HABBLIKO8 U (UU) ONnblma 0esamenrbHOCMmU, XapaKkmepusyrouwux 3mansvt GoOpMuposanus KomMnemen-
Yuill 8 npoyecce 0CB0eHUs. 00PA308aMENbHOU NPOSPAMMbL, MemoouyecKue Mamepuansl, onpeoe’sio-
wue npoyedypsl OYeHUBAHUSA 3HAHUL, YMEHUll, HABLIKO8 U (U1U) ONbIMA OesmelbHOCMU, XapaKkmepu-
3YIOWUX SMAaAnsvl QopMUposanusi KomMnemeHyuii)

6.1 Ilacnopm ¢ponoa ouenounvix cpeocme no OUCYUNIUHE

Koa xonTpoanpyemoii
. HaNMMeHOBaHHeE
Ne KounTtpoaupyemble pasieabl (TeMbl) IHCUHIIMHBI KOMIeTeHIun (uiau eé
OLICHOYHOTO0 cpea-
n/n (pe3yabTaThl MO pa3jaeiam) yacTn) / U ee popmyTu- crea
POBKa — IO JKeJIAHHIO
1 YucnoBble OCIIEI0BATENIBHOCTU Kontp
[K-2
pabota Nel
2 [Ipenen u HEMpepHIBHOCTH (DYHKIIMU Kontp
IK-2
pabota Ne2
3 JuddepeHiinaibHOE UCUUCICHHUE Kontp
IK- 2
pabota Ne3
4 Heonpenenennsiii uHTErpan Kontp
[K-2
pabota Ne4
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5 OnpenenenHslid uHTErpan Pumana Kontp
IK-2
pabota Ned
Ok3ameH | IK-2 Ox3ameH
6 Hucnossle psiibl ) Kontp
TK-2 pabota Neb
7 OYHKIMOHAIBHBIE OCIEA0BATEILHOCTH U PSIbI Kontp
IK-2
pabota No5
8 CreneHHbIe PsIIbI ) Kontp
TK-2 pabota Neb
9 @OYHKIUU HECKOJIBKUX NEPEMEHHBIX Kontp
IK-2
pabota Neb
Ok3ameH I IK-2 OKk3aMeH
10 HuTterpansl, 3aBUcsIE OT MapameTpa Kontp
IK-2
pabota Ne7
11 Kpatnsle unTerpanst K-2 KonTtp
pabota Ne8
12 KpuBonuHeiHbie 1 Kontp
IK-2
MOBEPXHOCTHBIE HHTETPAJIBI pabota Ne9
13 Teopus noss ) Kontp
IK-2 pabota Ne9
14 Psnbr @ypre ) Kontp
TK-2 pabota NelO
6 Ox3amen I IK-2 DK3aMeH

6.2 Tunoewie KOoHmpoJ/ibHble 3a0aHuA uiu uHvle mamepuaiibl

6.2.1. DK3aMeHbI

a) munosvle BONPOCHL (3A0AHUS).

el N =

© oo

14.
15.
16.

17.
18.

[Moustus sup u inf. Pasnmuunsie onpenenenus. TeopeMsl cyriecTBoBanus SUP u inf.

Teopema o cynieCTBOBaHMM MaKCHUMAaJIbHOTO 3JIEMEHTA U €€ CIIEICTBUS.

Jlemma KaHTOpa 0 BIIO)KEHHBIX OTPE3KAX.
YucrnoBas mociaeoBaTeabHOCTh U ee Ipeaes. beckoHeuHo Manble 1 6eCKOHEUHO OO0JIbIINE 10-
CJIENOBATEIBLHOCTH, UX CBOMICTBA.

EAMHCTBEHHOCTH M OTPAaHUUYEHHOCTD IpeJiesa MMOoClIeJ0BaTEIbHOCTH.

[TpenenbHbBIN IEPEXO] B HEPABEHCTBAX. TeopeMa O TpeX MOCIEA0BaTENbHOCTSX.
MoHoToHHBIE TTOcTenoBaTeNbHOCTH. Teopema Beliepuirpacca.
Yucio € 1 COOTBETCTBYIOIUI €MY IIPEIEN YUCIOBOM MOCIEI0BATEILHOCTH.
[ToanocnenoBarensHOCTU. Teopema 0 CyleCTBOBAHUHU IIPEJIeNa MOCIeA0BaTeIbHOCTH, CBA3aH-
HOM C YaCTUYHBIMHU IpesiesniaMu (Kputepuit Nel).

. Jlemma bonbsriano-BeliepmTpacca.

. Teopema Kanropa u ee cnencrsue. Hecuetnocts R.

. Hactnunele npenensl. Kpurepuit TOro, 4To 4uCio a SBISAETCS YaCTUYHBIM MPEIEIOM.

. Kputepuit Toro, 4to uncio a siBisercs BepXHUM (HIKHUM) nipenenom. Kpurepuii cymectBo-

BaHUs IIpeJiesa M0CIeJ0BaTEIbHOCTH YepE3 BEPXHUN U HYDKHUMN IIpeNenbl - Kpurepuil Ne2.
Kpurepuii Ko (kputepuit Ne3 cymiectBoBanus peziesnia nociae10BaTeIbHOCTH).
Onpenenenue npeaena pyuxun. Onpeaenenus no Komwu u o Ieiine.

CgoiicTBa npenena GyHKIUN. 3aMeHa IepeMeHHoM ISt peaena QyHkuuid. Beraucienue mpe-
nena IpoOHO-CTENeHHbIX GYHKIUH pu X—0 U X—0.

[TepBrIii 3aMedaTenbHbIN TPEAE.

Bropoii 3amedaTenbHbIi Ipeeil.
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19.

20.

21.
22.

23.
24,
25.

26.

27.

28.
29.
30.

31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45,

46.
47.

48.
49.
50.
51.
52.

53.
54.
55.
56.
57.

BeckoneuHo maisie u 0eckoHeyHO Oounbiire GyHKIuU. O-CUMBOINKA. DKBUBAIICHTHBIC (DYHK-
1.

Kpurepwnii sxBuBanenTHocTH GyHKImA. [IpuMepbl skBUBaneHTHBIX QyHKIUH pu X—0

(c ToKa3aTENHCTBOM).

HenpepsiBHocTh. Touku pa3zpsiBa U ux knaccudukanus. [Ipumepsr.

JlokasbHbIe CBOMCTBA HENPEPBIBHOCTH (HEIIPEPBIBHOCTH CYMMBI, IIPOU3BEIEHUS U YaCTHOTO,
HENPEPHIBHOCTH CIOXKHON (PYHKITUH).

Teopema BeiiepmiTpacca o HepepbIBHBIX (QYHKIIHSIX.

Teopema bosbrano — Komm.

Omnpenenenue paBHOMEPHOH HempepbIBHOCTH. CIOCO0 JT0Ka3aTeNbCTBA OTCYTCTBUSL PaBHO-

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

Omnpenenenne npousBoaHON. OAHOCTOPOHHME MPOM3BOJHBIE. Tabmuia mpou3BogHBIX. Oc-
HOBHBIE npaBmiia auddepeHnupoBanust (MPOU3BOIHASI CYMMBI, IPOU3BEICHHSI, YACTHOTO, KOH-
CTaHTHI).

Omnpenenenue u kpurepuil nuddepenmpyemoctu byuxuuit. Juddpennuan byHkum.
[TpousBoHas ciiokHOH GyHKIMH. THBapuaHTHOCTH GOpMBI TiepBoro quddepeHnuana.
[IpousBonnas oOparnoit pynkuuu. AuddepenunpoBanue HyHKIUN, 3a1aHHBIX TapaMeTpHye-
CKU U HesiBHO. [lepBas v BTOpasi IpOU3BOIHBIE ISl HUX.

Teopemsbl Posuis, Jlarpanska u Ko,

PackpsiTne Heonpenenennocren. [Ipasuino Jlonurans.

BriBoa dhopmyinel Teitnopa. Muorowien Teitnopa.

®opmyna Teiinopa ¢ octatounbiM uieHoM B dhopme [leano. CrenctBue K Heil 00 onTHMAaTb-
HOCTH MIPUOIKEHN MHOTOUIeHOM Teitnopa.

OcHoBHble pasznoxkenus o Gopmysne Teinopa (4eTbipe U3 naTu, 6€3 CTENEeHHOMH).
Pa3noxxeHne cTeneHHON QYHKIMU U JBa €€ YaCTHBIX ciaydas (cymMmma 0€CKOHEYHO yObIBaoIen
reOMETPHUECKON TPOTPECCUN ).

Ucnons3zoBanue Gpopmyn MakiopeHa ajisi BEIYHCIICHHE npeenoB Gyukiuit. [Tpumep.
Omnpenenenue U KpUTepUil MOHOTOHHOCTH (DYHKITUH.

Omnpenenenne 1 HEOOXOAUMOE YCIOBHE SKCTPEMYMOB (D YHKIUH.

JlocTaTouHble YCIOBUS 3KCTPEMYMOB (D YHKIIMH.

[TonsiTre ¥ BUIBI BBINYKJIOCTH (DyHKUUHN. ['eoMeTprudecKuil CMBICI BBIITYKJIOCTH.

Kputepuu Bemmykinoctu GpyHKIUU.

[TonsiTre 1 HEOOX0AUMOE YCIIOBHE TOUEK Nepernoa.

JlocTaTouHbIE YCIOBHS TOUYEK Neperuoa.

Acumnrotsl pyHKIMH. Bo3MmoxkHas cxema uccieoBaHus GYHKINMU U TOCTPOeHUs ee rpadu-
Ka.

Omnpenenenne U CBOMCTBA HEONPEAECIEHHOIO HHTErpaa.

MeTton nHTerprpoBaHus 1o yactsaM. [Ipumepsl. 3aMeHa NepeMEHHbBIX B HEONPEAeIEHHbIX NH-
Terpajiax.

WuTerpupoBanne paunoHalbHbIX GyHKIUN. MeTos HeonpeaeneHHbIX KO3(PPHUIIMEHTOB.
WuTerpupoBanue uppanroHanbHbix GyHkiuil. [Toncranosku Ditnepa n Uebrbliesa.

YuciaoBele pAAbL, CXOAUMOCTb U CyMMa YHCJIIOBOT'O pAda. HCO6XO,Z[I/IMOG YCJIOBHUE CXOAUMOCTH.
CBo¥icTBa CXOIAIINXCS YNCIOBBIX panoB. Kpurepuit Kormmm.

HpI/BHaKI/I CXOAUMOCTH PAAOB C MOJIOXKUTCIIbHBIMU YJICHAMMU. HpI/I3HaK CpaBHCHUS U I/IHTeraJ'II:HBIf/i
IIpU3HAK.

[Ipu3HaKK CXOIUMOCTH PSJIOB C MOJOXHUTENbHBIMU wieHamu. [Ipu3naku Jlamambepa, Komm, PaaGe.
3nakouepenytommecs psaabl. [Ipuznak JleiilOnuma. AGComtoTHas U yCIOBHAsI CXOAUMOCTD Psiza.
HpI/BHaKI/I I[Hpnxne u AbGens CXOAUMOCTH YHUCJIOBBIX PAI0B.

Oneparnuu Hag pagamu. Teopemsl Pumana n Komm o mepecTaHOBKe WIEHOB psifa.

q)yHKLII/IOHaIIBHbIe IIOCJIICAOBATCIBHOCTH. IToToueunas CXOAUMOCTb U paBHOMCPHAsA CXOAUMOCTD.
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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.
89.
90.
91.

92.
93.
94.
95.
96.
97.

98.

Kpurepuu paBHOMEPHOH CXOIUMOCTH (YHKIMOHAIBHBIC OCIIEIOBATEIEHOCTH.

CBoiicTBa paBHOMEPHO CXOIIMNXCS (PyHKIHOHAIBHBIX ITOCIEIOBATEILHOCTEH.

CaoiicTBa npeenbHoi GYHKIUH T (QYHKIHOHAIBHOW IOCJIEIOBATEIbHOCTH, HENIPEPhIBHOCTD, MH-
TerpupyemMocTb, TuhhepeHInpyeMoCTb.

DyHKIMOHATBHBIE PSIIbL, TOTOYEYHAst 1 PABHOMEPHAst CXOJHUMOCTb.

ITpu3nak Beifepirpacca paBHOMEPHOH CXOIUMOCTH (DyHKIIMOHATIBHOTO PAAa.

[pusnaku Jupuxie n Adenst paBHOMEPHON CXOAUMOCTH ()yHKITHOHANBHBIX PSJIOB.

CaoiicTBa cyMMBI (DyHKIIOHAIBHOTO psfa.

Teopembl 0 HEMPEPHIBHOCTH, O MOYJIEHHOM MHTETPUPOBAHUM U JUpdepeHnpoBaHNY (HYHKIIMOHANb-
HBIX [IOCJIEIOBATEILHOCTEH U PAIOB.

Crenennsle psapl. Teopema AGems. O01acTh CXOMUMOCTH CTENEHHOTO psia. Pannyc cXoauMoCTH.
NutepBan cxogumoctu. ®opmyna Komm-Agamapa.

CaoiicTBa CyMMBI cTeneHHOro psna. [loureHHoe HHTerpupoBaHue U TP HepeHINPOBAHIE CTCIICH-
HBIX PAZIOB.

Paznoxenune pynkumii B crenennsie psaabl. Psg Teiinopa.

JlocTaTo4HbIe YCIOBUS Pa3ioKeHHs QYHKIUN B CTCICHHOM P

Ornenka ¢ momorpio Gopmyisl Teilsiopa morpemHocT! py 3aMeHe GYHKIIMH MHOTOYICHOM.
Ananutndeckue QyHkiuu. Paznoxxenue B psa Teiiopa aneMeHTapHBIX (QyHKINEH.

@yHKIMK MHOTHX ITepeMeHHBIX. [Ipenen u HenpepsIBHOCTb.

EBknoBo npoctpancto R, ckanspHoe mpousBeicHne, HOpMa, METPUKA.
IocnenoparenbHocTH Todek U3 R", cxoaumocTs, momHoTa npocrpancTsa R,

OTKpBITHIE U 3aMKHYThIE MHOXecTBa B R" 1 nx cBoiictea. O6nactu B R". KomnakTHbIe MHO-
xectBa B R" 1 ux cBolicTpa.

[Ipenen ¢pyHkuuit MHOrUX nepeMeHHbIX. beckoneuHo mansle. CBoiicTBa QyHKIUH, UMEIOIINUX
npexen. [Ipexen otoOpaxeHusl.

HenpepriBHOCTD (DyHKIIMIT MHOTMX IIEPEMEHHBIX.

PaBHOMEpHas HENMPEPHIBHOCTh (PYHKIUI MHOTUX NEPEMEHHBIX.

YacTHble mpou3BoAHbIE PYHKIMI MHOTHX TiepeMeHHbIX. uddeperunpyemMocTs GpyHKINH.
Huddepennnan.

CgoiicTBa tuddepenuupyemsix pyHkiuil. ['eomerpuueckuii cmbica 1uddepeHupyeMocTy.
HoctarouHoe ycioBue nuddepeHunpyeMocT GyHKIMI MHOTHX EPEMEHHBIX.
Juddepennupyemocts otobpaskenus u3 R" 8 R™. Matpuna Sko6u, sko6uaH.
WuBapuanTHOCTH (hopMBI NIepBOTo IuddepeHuana.

[Ipon3BoHas 10 HANPABICHUIO. [ paMEHT, €r0 FT€OMETPUYECKUI CMBICIL.

TeopeMa 0 paBeHCTBE CMELIAHHBIX IPOU3BOIHBIX.

®opmyna Teitnopa ans GyHKUNN HECKOIBKUX HE3aBUCUMBIX E€PEMEHHBIX.

DKCTpeMyM (PYHKITUH MHOTHX TTEPEMEHHBIX.

Heo6xoanMble U 1OCTaTOUYHbIE YCIOBUS JIOKAIBHOTO SKCTPEMYyMa.

KBanpatuunbie popmbl 1 UX CBOMCTBA.

HesBuble pynkuuu. Teopema o HessBHON (YHKIIMHU AJIS1 OAHOTO YpaBHEHHUS.

3aMeHa nepeMeHHbIX B pyHKIUH, T} PepeHuanbHoi popMe U B YaCTHON IIPOU3BOTHOM.
TeopeMma o panre.

VYcnoBublii akctpemyM. HeoOxonumeie ycnosus. @ynkius Jlarpanxka.

JlocTaTo4yHbIe YCIOBYS JIOKAIBHOIO YCIOBHOT'O DKCTPEMYMA.

Co0cTBEeHHbBIE MHTETPAJIbl, 3aBUCAIIIME OT apaMeTpa, HEMPEPbIBHOCTh, UHTETPUPYEMOCTb,
Qg QepeHIIPyeMOCTb.

HecoOcTBeHHbIe HHTErpalibl, 3aBUCSIINE OT MapameTpa. PaBHOMepHas CXOAUMOCTh HECOOCT-
BEHHBIX MHTETPAJIOB, 3aBUCAIIMX OT I1apaMeTpa.

Kputepuu u npuzHaku paBHOMEPHOM CXOJMMOCTH HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIINX
OT MapamMeTpa.

HenpepbiBHOCTB, TU(depeHIIpyeMOCTh, U3MEHEHUE MOPSIKAa MHTETPUPOBAHUS ISl HEcoO-
CTBEHHBIX HMHTETPAJIOB, 3aBUCSALIMX OT I1apaMeTpa.

Wnrerpans! upuxie, Ditnepa-Ilyaccona. ®pymnanu, Jlannaca, @penens.
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99. ®ynkuuum Ditnepa U UX CBOICTBA.
100.Knetku B R" - onpenenenus u cpoiicTpa.

101.Knetounsle MHOkecTBa R" - onpenenenus u cBoiicTpa.

102.MHuoxecTBa, u3mepumsie 1o Kopuany. Mepa usmepumbix MHOKECTB. CBOHCTBa MHOXKECTB
Mepbl HYJIb.

103.KpuTepuii nzmepumoct 1o JKopaany MHoxkecTs B R".

104. CpoiicTBa MHOECTB, M3MepuMbIX 110 JKopaany R".

105.0mnpeneneHune KpaTHOTO HHTETpaia PuMana U yCcIIoBHS €ro CyIIeCTBOBAHUSI.

106.CBoiicTBa kpaTHOr0 HHTErpaja Pumana.

107.CBenenue qBOMHOTO HHTETpaIa K TOBTOPHOMY.

108.3ameHa mepeMeHHBIX B KpaTHOM HMHTETpaje.

109. ®usnueckre U TeOMETPUUYECKIE PUITOKEHHS KPATHBIX HHTETPAJIOB.

110. KpuBonuHEeHHbIN HHTETpajl MEPBOTO POJA U €r0 CBOMCTRA.

111. KpuBonuHEWHHBII HHTErpal BTOPOTO POJa U €ro CBOICTBA.

112. dopwmyna ['puna.

113. VYcnoBus HE3aBUCHUMOCTH K. M. 2 poOJia OT IIyTH HHTETPUPOBAHHUS .

114. OpueHTHpyembIe TIaKue (MIPOCTHIE) U KyCOYHO-TIIAJKUE TIOBEPXHOCTH. BBIOOP CTOPOHEI

MTOBEPXHOCTH.

115. TlepBas xkBagpatuyHas popma MOBEPXHOCTH. BekTop HOpMalld K MOBEPXHOCTH.

116. Ilnomaap MpOCTOM MOBEPXHOCTH U €€ CBOMCTBA.

117. TloBepXHOCTHBII HHTErpai MEepBOro pojia U ero CBONCTRA.

118. TloBepXHOCTHBII MHTErpai BTOPOTO POJa U €ro CBOICTBA.

119. CxansipHbIe ¥ BEKTOPHBIC TIOJIS ¥ UX XaPaKTEPUCTUKH (TPATUCHT, TUBEPTreHIINS, BUXPb, TIO
TEHITMAJI, TPOU3BO/IHAS TI0 HAIIPABIICHHIO).

120. duddepenmmansabiii onepatop ['aMensToHa U ero MpUMEHEHHE B TEOPHUH TIOJISL.

121. ®dopmyna Octporpaackoro-I'aycca.

122. dopmyna Crokca.

123. ConeHoupanbHble BEKTOpHBIE oM. Kputepuil coneHonaambHOCTH.

124. TlupKynsius ¥ HOTOK BEKTOPHOTO MOJIS.

125. Tpuronomerpuueckuit psg Oypoe.

126. VYcnosus pasznoxxeHus B psja Oypbe.

JK3aMeHaLMOoHHble 6uneTbl (Ak3ameH I)
SK3AMEHAITMOHHBIN BUJIET Ne 1

1. Tlonsrus sup u inf. Paznuunsie onpenenenus. Teopemsl cymectBoBanus Sup u inf.

2. BeBog popmyisr Teitnmopa. Muorowren Teitnopa.
cos3 N cos(2-3) - cos(n-3)
5° 5"

3. I[OKaSaTB, 4TO IIOCICAOBATCILHOCTD X, = (I)yHI[aMeHTaJ'IBHa.

_3
4. Haiitu penen Iimﬂ

0181+ 2x
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SK3AMEHAILIMOHHBIN BUJIET Ne 2

1. TlpenenbHbIN Epexo/l B HEPaBEHCTBAX. TeopeMa 0 Tpex MOCie0BaTeIbHOCTSX.

2. IlonsaTtue u BUABI BBITYKIOCTH QYHKIMH. ['eoMeTpruecKuii CMbIC BBITYKIIOCTH.
2

2 n
3. Haiitu npenen Iim£n+—n+1j .

nN—o0 2

n“+n-1

4. HccrnenoBaTh Ha HEMPEPHIBHOCTh U PABHOMEPHYIO HENPEphIBHOCTH pyHKIHI0 f (X) B ykaszan-

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

BK3AMEHAIIMOHHBIN BUJIET Ne 3

1. Jlemma bonbnano-Beiiepmrpacca.

2. OmpeneneHne U KPUTEPUH MOHOTOHHOCTH (D)YHKIIHH.

. 3 Y
3. Haiitu npenen I|m[1+ 5 j .
N—o0’ n _1

4. JloxasaTk, uto pynkmus f(X) =sin(x*)+5 He ABIseTCS paBHOMEPHO HENPEPHIBHOM B MHTEP-

Bajie (-22, +00),

SK3AMEHAIIMOHHBIN BUJIET Ne 4

1. Jlemma Kantopa 0 BIOKEHHBIX OTpE3Kax.

2. TlousTHE ¥ HEOOXOIMMOE YCIIOBUE TOYCK Tepernoa.

3. Ilycts x — 1. Beigenuts ruaBHbii wieH Buaa C(x — 1)¥ u onpenenuts MopsIKK MajJoCTH OT-
HOCHMTEIBHO OeCKOHEeYHO Maoi (x — 1) g pyHkuuu x?—3x+ 2.

I

. UccrenoBath Ha HEMPEPHIBHOCTh W PABHOMEPHYIO HeTpephIBHOCTH pyHKIHIO f (X) B yKa3aH-

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

BK3AMEHAIIMOHHBIM BUJIET Ne 5

1. CaoiictBa npeaena pyHkiuil. 3amMmeHa nepeMeHHOU A npesaena GyHKuuid. Beraucnenue mpe-
nena IpoOHO-CTeNeHHBIX QYHKIHN pu X—0 1 X—00,
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. Acumnrotsl dyHKIIMH. Bo3MoxkHas cxema ucciaenoBanus GyHKIUU U IOCTPOeHUs ee rpadu-
Ka.

3 -2
. Haittu penen lim— .
x=0 SN X

. Paznoxute ¢ynxumto f(x) mo c¢opmyne Teimopa B OKpPeCTHOCTH TOUKH X, IO

o((x—xo)”): f(x)=xi_3,x0 =2.

BK3AMEHAILIMOHHBII BUJIET Ne 6

E,I[I/IHCTBGHHOCTI) " OTpaHUYCHHOCTH IIpCaciia IMoCICI0BATCIIbHOCTH.

PackpriTue Heonpenenennocreit. [IpaBuso Jlonurans.

[Tycte x — 1. BeigenuTh riaBHbIN wieH Buaa C (x—1)" n OIPEIEIUTD MOPSIAKA MAJIOCTH OT-
HOCHTENBHO GecKkoHeuHo Manoi (x — 1) mna dpymkiunm x° — 3x + 2.

. e —y1+2x
C nomomsio popmynn MakiopeHa Haitu npexen lim— ——.
x>0 |ncosx

SK3AMEHAIIMOHHBIM BUJIET Ne 7

. UucnoBas moclIe0BaTeIbHOCTh U €€ npeaci. BeckoHneuHo Majble 1 OECKOHEYHO OOJIBIINE MO-
CJICI0BAaTCIIBHOCTH, UX CBOICTBA.

. Teopema KanTopa 0 paBHOMEpPHON HENPEPBIBHOCTH M CIIEJICTBUE U3 HEE.

. . V9+2x -5
. Haiitu mpenen lim

X—8 :{/; — 2 '
.1
xsin —, ecnux = 0,
. HccnenosaTh Ha HEMPEPHIBHOCTh U TOUKU paspbiBa f(x) = x
0, ecan x = 0.

SK3AMEHAIIMOHHBIM BUJIET Ne 8

. MonoToHHBIE MOCIIen0BaTENBHOCTH. Teopema Beuepirpacca.

Omnpenenenue u kputepuit muddepenmpyemoctu pynkuuii. Juddpenman GyHxmum.

. ) 2x% —x-1
Haiitn mpenen lim— 5 .
oL X7 42X —X—2

|

(o]

r—

. Haiitu acumntotsl rpaduka Gyakuuu f(x) = || "
‘\J X

[ ]

DK3AMEHALIMOHHBIN BUJIET Ne 9
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1. Kpurepuii Komm (kpurtepunii Ne3 cymecTBoBaHus Ipeesia NOCIE10BATEIBHOCTH).

2. Ompenenenue npou3BogHoN. OTHOCTOPOHHKE MTPOU3BOHBIC. Tadmuia mponu3BoIHbIX. OCHOB-
HbIe TipaBmIIa TudepeHnpoBanms (MPOU3BOIHAS CYMMBI, TPOU3BEICHUS, YACTHOTO, KOH-
CTaHTHI).

3. Haiitu npexen !irg(\/(n+2)(n+1)—\/n(n—l)).

4. Ilyctp x — +C0. Bergenuts riaaBHbIN wieH Bujga C xP u OIIPEIEIIUTD MOPSAKA POCTa OTHOCH-

=3
2x

TEJIHPHO OECKOHEYHO OOJBIION X ISl (PYHKIIHH poR—

SK3AMEHALIMOHHBIN BUJIET Ne 10
1. Onpenenenne npexnena pynkun. Onpexnenenns no Komwu u mo ['eiine.

2. Kputepuu BBITYKIOCTH (HYHKIIHH.
tg2x e—sian
3. Haiitu npegen lim ————.
-7 sinx—1
_1;
1+e ‘&, ecimx %= 0,

4. MccnenoBaTh Ha HENPEPHIBHOCTh U TOUKM paspbisa f(x) = { o
. ecnu x = 0.

DK3AMEHAIIMOHHBIM BUJIET Ne 11

1. Ywucno e u COOTBETCTBYIOIIMM €My TIPeIes YHCIOBOM MOCIIEI0BATEILHOCTH.

2. Teopema Beiiepmrpacca 0 HepepbIBHBIX (DYHKIIHSX.

3. Haiitu npepen lim

n—o

on?4+2in-7)""
2n% +18n+9 '

. re o x =t? + 212 ,
4. Haiitu ¥, s QyHKIINU, 3aIaHHON TTapaMeTPHIECKH 21 3p
y = .

SK3AMEHAILIMOHHBIM BUJIET Ne 12

1. TlepBsIii 3amevaTeNbHBIN TTPEIEI.
2. Ompepnenenue paBHOMEPHOH HenpepbIBHOCTH. CITOCO0 JI0Ka3aTeIbCTBA OTCYTCTBUS PABHOMEPHOM
HETIPEPBHIBHOCTH.
Incos3x

3. Haiitu mpenen lim———.
x=0 |ncosbx
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5 o —
Pasnoxute pyakmuo f(x) = o 1o dbopmyne Teistopa B OKPECTHOCTH TOYKH X5 = 3 C OCTa-
=

TOYHBIM WIeHOM B (hopme Ileano.

SK3AMEHALIMOHHBIM BUJIET Ne 13

[ToanocnenoBarensHOCTU. Teopema o CylIeCTBOBaHUH IPe/ieia MOCIeA0BATEIbHOCTH, CBI3aHHOM
C YaCTUYHBIMU Tipenenamu (kputepuit Nel).

Teopewms! Poins, Jlarpanxka u Komm.

tg2x —sin2x
g9 —

N : e
Haiitu npegen lim ———
-7 sinx—1

_1;
/5=

HccenenoBaTh Ha HENPEPHLIBHOCTL M TOYKH pa3pbiBa f (x) = 1+e , ecmnx # 0,

A, ecanx = 0.

SK3AMEHALIMOHHBIN BUJIET Ne 14

Kputepuii Toro, 4To 4ncio a ABISETCS BEpXHUM (HHKHHUM) TipenenoM. Kpurepuii cyiiecTBoBaHus
npezelia Mocie10BaTeIbHOCTH Yepe3 BEPXHUN U HUKHUM IIpesienibl - Kputepuid Ne2.
Omnpenenenre U HEOOXOAUMOE YCIOBHE HIKCTPEMYMOB (DyHKITUH.

(an +21n —7]2”“

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

N—o0

. . dx
HaI/ITI/I HCOHpGI{CJ’ICHHBII/I I/IHTGFpaJI J.ﬁ
e* -2

SK3AMEHAILIMOHHBIN BUJIET Ne 15

beckoneuno manbie 1 6eckoHeuHO Oounbiue GyHKIMH. O-CUMBONIMKA. DKBUBAICHTHbBIE (DYHKIIUH.
HNuterpuposanne upparmoHaibHbix GyHkiuid. [ToncranoBku Ditnepa n YeoObiena.

Inx

Haiitu mpegen lim(1+x)™"".
Xx—+0

3 o
Paznoxuth GpyHknmio f(x) = T2 "o popmye Teiinopa B OKPECTHOCTH TOYKH Xp = 2 C OC-
-X

TaTOYHBIM YJICHOM B (I)OpMe Ileano.

SK3AMEHAILIMOHHBIM BUJIET Ne 16

1. Teopema bonbuano — Komm.

2. OcHoBHBIE pasznoxkeHus 1o popmyne Teitnopa (yeTsipe U3 NATH, 6€3 CTEIEHHOM).
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w

=

. . 1-cosx
Haiitu npenen lim———.
x>0 sin5x
1y
3e ‘¥, ecnmx =0,

HccrenoBaTh Ha HENIPEPHIBHOCT U TOUKM pa3pbiBa f(x) = { 0
. ecnu x = 0.

DK3AMEHAILIMOHHBIM BUJIET Ne 17

Kpurepwii sxBuBanenTHocTH GyHKImiA. [Ipumepsl skBUBaneHTHBIX QyHKIMI pu Xx—0 (c
JI0Ka3aTeJIbCTBOM).

[TpousBoHas cioxHoi GyHKIMH. NHBapUaHTHOCTH OPMBI IiepBoro quddhepeHmmuana.

1 1 1
I[OKa?,aTI), YTO ITOCIICA0BATCIIBHOCTb Xn =—+—+...+— CXOIHUTCA.
n n+1 2n
7
X
[ |———ax

1—x*Jx

Haiitn HeonpeneneHHbIA HHTETPa

DK3AMEHAIIMOHHBIN BUJIET Ne 18

OnpeneneHHe U CBOMCTBA HCOIIPCACIICHHOI'O MHTCIpajia.

PaznoxeHnue creneHHON (GYHKLIUU U J]Ba €€ YaCTHBIX ciIydasi (CymMMa O€CKOHEUHO yObIBatOIIEH

TeOMETPHUECKON IPOTPECCUN).

. cos(n!
I[OKaSaTB, I/ICHOJ'IBSY?I OHpeILCJ'ICHI/Ie npenena II0CJIEA0OBATCIIbHOCTH, UYTO npeﬂen I|m ( )

n—oo \/ﬁ

paBeH OJTHOMY W3 TpexX 3HaueHwii: 1, + o, 0.

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

SK3AMEHAILIMOHHBIM BUJIET Ne 19

3aMeHa NepeMEHHBIX B HEONpPeeIEHHBIX HHTETpaiax.
JlocTaTouHbIE YCIOBHS TOYEK Heperuoda.

. 3 )
Haiitu npenen IIm[1+ > j .
N—o0’ n i 1

1y
1+e ‘=*, ecnux =+ 0,

HccrenoBaTh Ha HENIPEPBHIBHOCT U TOUKM pa3pbisa f(x) =
. ecanx = 0.

SK3AMEHALIMOHHBIN BUJIET Ne 20
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1. TeopeMa 0 CYHI€CTBOBAHUH MAKCHUMAJIBHOI'O 3JICMCHTA U €€ CICACTBUA.

2. IlpousBonnas obpatHoit Qpynkmu. AuddepenunpoBanue GyHKIMIA, 3aJaHHBIX TapaMeTpUye-
CKH ¥ HesiBHO. IlepBast 1 BTopasi MpoU3BOHbIE I HUX.

VJ9+2x -5

3. Haiitu npegen lim— ——.
e 3/ —2

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

AK3AMEHALIMOHHBIM BUJIET Ne 21

1. JlokanbHble CBOMCTBA HENMPEPHIBHOCTH (HETIPEPHIBHOCTH CYyMMBbI, IPOU3BECHUS, YaCTHOTO,
HETPEPHIBHOCTH CIOXKHON (PYHKITNH).

2. Wcnonp3oBanue Gpopmyn MakiiopeHa aisi BeIYUCICHHE MTpeienoB GyHkmuid. [Tpumepsr.

N . dx
3. Haiiti HeonpeeeHHbI HHTErPa j—z
(+sinx)
[z
4. Haiitu acumntotsl rpaduka yHkmuu f(x) = || +:
‘\J T

SK3AMEHALIMOHHBIN BUJIET Ne 22

1. JlocraTouHble yCIOBUS SKCTPEMYMOB (PYHKIIMH.

2. NnTerpupoBanue palinoHalbHbIX QYHKIUI. MeTo1 HeonpeaeaeHHbIX KOAPPUIIMEHTOB.

n’ n®
3. Haiitu ipeen lim -— :
ool N4+l N +1

4. Tlycts x — 1. Beytenuts riaBubiil wieH Buaa C(x — 1)7 u onpenenuTs mOpsIKH MaIOCTH OT-

HOCHTENbHO GeckoHeuHo Manoit (x — 1) ans gymkun x° — 3x + 2.

SK3AMEHAIIMOHHBIN BUJIET Ne 23

1. Yactuunsie MMpEacibl. KpI/ITepI/Iﬁ TOr'0, 4YTO YHCJIO a ABJIACTCA YaCTUYHBIM IIPCACIIOM.

Meroa uHTErpUpOBaHUS MO YacTAM. [Ipumepsr.

I/ICHOHBSySI TCOpCMY Beﬁemepacca, J0Ka3aTb CXOAUMOCTD ITOCIACI0OBATCIIBHOCTH

1 1 1
X, =1l+=—+—+...+—.
n 2 n!
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. r o x =t3 + Etz,
4. Haiitu ¥,, a8 GyHKIMH, 3aJaHHOM MapaMeTpu4ecKu 214 3p
y = ;

SK3AMEHALIMOHHBIN BUJIET Ne 24

1. Bropoii 3amedarenbHbIi Ipenes.

2. ®opmymna Teiinmopa ¢ octatounbM wieHOM B hopme [leano. CrnencrBue K Helt 00 ONTUMATBHO-
CTH IPUOJIMKEHUSI MHOTOWIeHOM Teitnopa.

1,

10 +e ‘%% ecnmx =0,

3. HccrenoBaTh Ha HENIPEPHIBHOCT U TOUKM paspbiBa f(x) =
, ecau x = 0.

4. Haiitu HeonpeeIeHHbIH HHTErpal I(X +1)In? xdx.

DK3AMEHAIIMOHHBIN BUJIET Ne 25

Teopema Kantopa u ee cnencrsue. Hecuernocts R.

HenpepsiBHoCcTh. Toukn paspsiBa u ux kinaccudukanus. [Ipumepsr.

3 .
3. Pasnoxuth pyukimio f(x) = = 1o dbopmyne Teiinopa B OKpeCTHOCTU TOUKH Xy = 1 C oc-
=

TaTOYHBIM WICHOM B ¢opme [leano.

dx.

4. Haiitu HeonpeaeIeHHbII HHTErpal J. 5
COS™ X

OK3amMeHaLuMoHHble 6uneTbl (Jk3ameH lI)

SK3AMEHAIIMOHHBIN BUJIET Ne 1

Yucosbie psAAbL, CXOAUMOCTb U CyMMa 4YHCJIOBOIO psAja. H606XOILI/IM06 yCJI0BHUEC CXOAUMOCTH.

DxcTpeMyM (pYHKIHNM MHOTUX NTEPEMEHHBIX.

ITokazath, uro mns ¢yakuun  f(X,y) = Xy UMEEeM DPaBEHCTBA Iirrol(ling f(x, y)j =1,
X+Yy Xx—0\ y—>

HOKHO ( y)) B0 )o(0.0) (X,y) He cymecTByet

JlokaszaTh paBHOMEPHYIO CXOJIUMOCTh (PYHKIIHOHAIBHOTO psijia Z (-D"

Ha otpe3ke [0,1].
2 06 p [0,1]

BK3AMEHAILIMOHHBIM BUJIET Ne 2

CBoiicTBa CXOIAIINXCS YUCIOBBIX pAnoB. Kpurepuit Kormm.

KpI/ITCpI/II/I paBHOMCpHOﬁ CXOOUMOCTHU (bYHKI_[I/IOHaJ'IBHLIC noCJICa0BaTCIIbHOCTH.
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o N . X+y
Haiitu nBoiiHOM nipenen lim —————.
(xy)=>(200) X — Xy + Y

Pasnoxuts B psa Teiinopa o crenensm X dynxiuio f (X) = In(L—5x + 4x*) , ykasaTh o61acTh
CXOAMMOCTH MOJYYSHHOTO psijia K CBOCH CyMMe.

SK3AMEHAIIMOHHBIN BUJIET Ne 3

[Ipu3HaKy CXOAMMOCTH PSIIOB C MOJIOKUTENBHBIMA WieHaMu. [[pr3Hak cpaBHEHUS W WHTETPATbHBIA TIPH-
3HAK.

Huddepenuupyemocts otodpaskenus us R" 8 R™. Matpuna Sko6u, skoouaH.

Jos pynxuun f(u,v,w) naiitu npoussonneie f',, ', ecin

u=y*@-x)°v=Inxy,w=x>+y?

0Ka3aTh PABHOMEPHYIO CXOJAUMOCTD KIMOHAJILHOTO Psijia -" Ha otpeske [0,1].
p PHYIO YH p P

n=1 5n - 6
SK3AMEHAIIMOHHBIM BUJIET Ne 4

[Ipu3HaKy CXOAUMOCTH PSIZIOB C TTOJMIOKUTENbHBIMA WieHamu. [lpusnaku [lamam6epa, Komm, Paabe.

DyHKIMKA MHOTHX NIEPEMEHHBIX. [Ipeen u HenmpepbIBHOCTb.
Haittu tuddepenmman pynxmmu (X, y,z) = In(y ++/22 +y*) + 2% B Touxe (1,1,2).

o X
Paznoxuts B psan Teiinopa no crenensm X pynkiuio f(X) = R VYka3arp 001aCTh CXO0-
+ X —2X

JTUMOCTH TIOJTY4€HHOTO psifia K CBOEH CyMMe.

SK3AMEHAIIMOHHBIM BUJIET Ne 5

3nakouepenyromuecs psabl. [IpusHak JleiiOauma. AOGCOMOTHAS U YCIIOBHASI CXOJUMOCTD PsJIa.

PaBHOMepHast HENTPEPBIBHOCTD (PYHKLMN MHOTUX MTEPEMEHHBIX.

N n
I/ICCJ'IC,Z[OBaTB CXOAUMOCTDb YHUCJIOBOT'O psAga 22—3 .
“~((°+5In°n

Paznoxuts o popmyne Terinopa pyakmuro f (X, Y) B OKpeCTHOCTH 3aJaHHOW TOYKH:

f(Xy)=3(x+Yy?) - (xy+2)(x—2y)—2x* =2y +4, (-1,1).

SK3AMEHAIIMOHHBIN BUJIET Ne 6

HpI/I3HaKI/I I[Hpnxne u Abens CXOAUMOCTH YUCIIOBBIX PAAOB.

[IpousBoaHas 1Mo HaMpPaBIEHUIO. ['paIueHT, €ro TEOMETPUUYECKUIN CMBICII.
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no

. X
Hccnenosath pynkuuio f(X,y) =arcSin— Ha HENpepbIBHOCTh U PAaBHOMEPHYIO HEIPEPHIBHOCTH
y

B € 00J1acTH ONpeIeTICHUS.
2

. 1
PaznoxuTts B psig Teiinopa mo crenensm X gynkmuto f(X) =1In + > arctgx. Ykasare 00-

2

JIaCTh CXOAUMOCTH IMOJIYYCHHOI'O pAaa K CBOCH CyMMC.

SK3AMEHAILIMOHHBIN BUJIET Ne 7

(DYHKI_II/IOHEIJ'IBHLIC nocieaoBaTebHOCTH. [loTodueuHasr CXOIUMOCTD 1 paBHOMEpHasA CXOAUMOCTb.

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

. © n 2
I/ICCJIGIIOBaTB Ha CXOAUMOCTDb YHUCJIOBOU PAL 23— .
~(n°+1)Inn

. . o . X+y
Haiitu nBoiiHoii ipenen lim ———.
(x¥)>(2:2) X2 — Xy + Y

SK3AMEHAILIMOHHBIN BUJIET Ne 8

CBoiicTBa paBHOMEPHO CXOAANMXCS (DYHKIIMOHANBHBIX ITOCIEI0BATEIHHOCTEMH.

HesBuble pynkuuu. Teopema o HesIBHOM (PYHKIMU AJI1 OTHOTO YpaBHEHHUS.
C noMomuipIo ONpeIeJICHHOTO HHTErpaga HAuTH Mpeea CyMMBbI

1( T .27 : (I’l—l)ﬂ')
S, =—|sin—+sin—+...+sin———|.
n n n n

Jloka3aTh HEMPEPHIBHOCTh CYMMBbI (D YHKIIMOHAJILHOTO psija:

Z“Xe‘nzx Ha MHOXecTBe E =[0,+0).
n=1

SK3AMEHAIIMOHHBIN BUJIET Ne 9

CaoiicTBa TipenenbHON GyHKIMK Ui (YHKIIMOHAIBHOM TOCIeI0BaTeIbHOCTA. HenpephlBHOCTD, WUHTET-
pupyemMocTh, 1 HepeHIUPYEMOCTb.

OTKpHITHIE U 3aMKHYTBIe MHOkecTBa B R" 1 ux cBoiictea. O6nactu B R". KoMIakTHbIE MHOKeECT-
Ba B R" u ux cBoiicTaa.

I/ICCJ'IC,Z[OBaTB Ha CXOOIUMOCTH YHCIIOBOU paa Z— .
~'In(2+n)

Host pynxuun f(u,v,w) naiitu nponssonneie f',, ', ecin

u=y*@1-x)°%v=Inxy,w=x3+y%

SK3AMEHALIMOHHBIN BUJIET Ne 10

37

PII][ « Mamemamuueckuti ananu3sy



1. ®yHKUMOHANBHBIE PSAbI, TOTOYECYHAS U PABHOMEPHAS CXOJAUMOCTb.

2. Ouenka c momomsio popmyisl Telnopa IOrpenHOCTy NpH 3aMeHe PYHKIMH MHOTOYJICHOM.
n

3. Jloka3aTb paBHOMEPHYIO CXOIUMOCTh (DYHKIIMOHAIBLHOTO Psijia z -D" Ha oTpeske [0,1].

—~ 5n -6
. 1 .
4. HccnenoBaTh YMCIOBOM psii HA CXOAUMOCTb: Z—Slnz.
NN
3K3AMEHALIHOHHBH>1 BUJIET Ne 11
1. TIpusuak Beiiepmrpacca paBHOMEPHON CXOAMMOCTH (QYHKIIHOHAIBLHOTO Psjia.

2. Anamurnyeckue GpyHKmU. Pasnoxenue B psa Teilopa sneMeHTapHbIX QYHKIIHA.
> 1+ sin(n! x)

3. MHccrnenoBaTh Ha paBHOMEPHYIO CXOAUMOCTh (DYHKIIMOHATIBHBIN PsijL Z— Ha IIpOMe-
1 VN +x°
KYTKE —00 < X <400,
4. WccnenoBath MOC/EA0BATEILHOCTh HA PABHOMEPHYIO CXOJJUMOCTb B YKa3aHHOM IIPOMEKYTKE:
nx
f.(x)=———, xel0]]
1+n+x
DK3AMEHAIIMOHHBIN BUJIET Ne 12

1. Tlpusznaku dupuxie u AGesst paBHOMEPHOH CXOAUMOCTH (PYHKIIHOHATIBHBIX PSIOB.
2. Ksagparuunbie (hOpMBI U KX CBOWCTBA.

S 3
3. Haiitu cymmy umcnoBoro psga ) —s————.

nzzl“ 9n®+3n-2
4. Tlonw3ysice mpu3HakoMm BeiiepiTpacca, qoka3ath paBHOMEPHYIO CXOJUMOCTh (PYHKIIMOHATBHOTO

pana:

o0

2
Zn3e’n X, Ha IPOMEXYTKe & < X <0, O >0.

n=1

SK3AMEHALIMOHHBIM BUJIET Ne 13

1.  CaoiicTBa CyMMBI (GYHKIIMOHAILHOTO PsiJIa.

2. 3amMeHa mepeMeHHBIX B QpyHKINH, 1uddepeHnnanbaoi Gopme u B 9acTHOU ipon3BoaHON. Teo-
pema o paHre.

3. HccnenoBarh (hYHKIIMOHATBHYIO ITOCIIEIOBATEIEHOCTh HA PABHOMEPHYIO CXOJIMMOCTh Ha yKa3aH-
2
nx
HeIX MHOXKecTBax: f (X)=——=—, X, =[01], X, =[1,00).
1+n°x
4. Haiitu 061acTH CXOIUMOCTH U a0COJIOTHON CXOIMMOCTH (DYHKIIMOHATIBLHOTO Psifia:

= [n+2(x2-5x+6)
~\ n (x®+5x+6)
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SK3AMEHAILIMOHHBIM BUJIET Ne 14

1. Teopemsl 0 HEMPEPHIBHOCTH, O MOWICHHOM WHTETPHUPOBAHUU U OU((HEepeHIINPOBaHUN (YHKIIMOHAITBHBIX
MOCJIe/IOBATENILHOCTEH U PSIIOB.

2. TeopeMa O PAaBCHCTBC CMCIIAHHBIX ITPOU3BOAHBIX.

3. Pasnoxwurts B psx Teiinopa o crenensm X ¢ynkmmio f (X) = In(1—5x + 4x?) , ykazaTh 0611acTh
CXOIMMOCTH TMOJYYEHHOTO psijia K CBOCH CyMME.

4, HCCJ’IGHOB&TB Ha a6COJ'IIOTHy10 " YCIIOBHYIO CXOIUMOCTD!

i(—l)n In[l+%}arctg(n!).

DK3AMEHAILIMOHHBII BUJIET Ne 15

1. CsoiictBa cymMbl creneHHOro psjaa. [louneHHoe uHTErpupoBanue U auddepeHIMpoBaHue CTEIICH-
HBIX PSAOB.

2. CaoiictBa nuddepenupyembix Gynkuuii. ['eomerpudeckuii cMmbica qudhepeHInpyeMOCTH.

3. I/ICHOHLSYH OIIPCACIICHUC MHTCTPpAJIa BBIYUCIIUTD ITPCACI ITOCICAOBATCIIbHOCTH

1 1 1
=+ +... .
n+l1 n+2 2n

n

4. WccnenoBath Ha aOCONIOTHYIO U YCIOBHYIO CXOJUMOCTbD: Z(—l)” In(ljL 1jarctg(n!).
n=1 n

DK3AMEHAIIMOHHBII BUJIET Ne 16

1. Pasnoxenue QpyHKIMi B cTenieHHbIe psibl. Psia Teitnopa.

2. Jocrarounoe ycnosue auddepeHunpyemMocT GyHKINI MHOTHX IEpEMEHHBIX.
(n+1)!
n"

3. HccnenoBath Ha CXOAUMOCTH YUCIOBOM psif Z
=1

4. HccnenoBaTh MOCIEIOBATEIHFHOCTh HA PABHOMEPHYIO CXOJIMMOCTh B YKa3aHHOM MPOMEKYTKE:

nx
f = i
(%) 1+n+Xx’ xefod]

SK3AMEHALIMOHHBIN BUJIET Ne 17

1. [ocraTtouHble yCIIOBHS Pa3IOXKeHUsI QYHKIUH B CTETICHHOH P,

2. OrmeHka ¢ moMoIbio Gopmyisl Telaopa MOrpenHoCTH Py 3aMeHe (PYHKIIMH MHOTOWICHOM.
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. >,1000"
3. HccnenoBarh 4nMCIOBOM psAll HA CXOUMOCTD: Z .

N
. = 1+sin(n!x)
4. WccnenoBaTh Ha PaBHOMEPHYIO CXOJUMOCTh (DYHKIIMOHATBHBINA Psijl Z— Ha po-
VN +x°
MECKYTKE —o0 < X <400,
DK3AMEHAIIMOHHBIN BUJIET Ne 18
1. EsximmoBo npoctpancTBo R", ckanspHoe npousseenue, HOpMa, METPHKA.
2. YCIOBHBIN IKCTPEMYM. Heo6xomumeie ycinosus. @ynkius Jlarpanxka. JloctaTounsle yc-

JIOBUA JIOKAJIBHOT'O YCJIOBHOT'O 3KCTpEMYyMa.

3. Jloka3aTb paBHOMEPHYIO CXOAUMOCTb ()YHKIIMOHAIBHOI'O psila z (-D"

Ha OTPE3KEC
n=1 6

[0,1].

" v o . X+
4. Haiitu nBOiHOM Tpeaen lim Z—yz
(oY) (em) X2 — Xy + Y

SK3AMEHALIMOHHBIN BUJIET Ne 19

1. OTKpBITBIE M 3aMKHYThIe MHOXKecTBa B R" 1 ux cpoiictBa. O6mactu B R". KomnakTHble MHO-
xectBa B R" 1 ux cBoiicTBa.

2. JlocraTouHble YCIOBHS Pa3fioKeHHsT QYHKIIUH B CTETICHHOM PsiI.
n

2
n

- | Ctg

3. Haiitu paguyc 1 HHTEpBal CXOAMMOCTH CTETIEHHOTO psija Z
n=1

(x+1)", uccnemonars

IMOBCACHUC psi/ia B TPAHUYHBIX TOUKaX MHTCpPBajla CXOAUMOCTH.

N < 1
4. WccrnenoBaTh Ha CXOAMMOCTh YHUCIOBOM Pl E _.
“~nin(n-1)

3K3AMEHAHI/IOHHBH>T BUJIET Ne 20
1. Paznoxenue QpyHKIMii B creneHHble paasl. Psa Teitnopa.

2. Tlpenen ¢pyHkuMii MHOTHX nepeMeHHBIX. beckoHeuHo Maibie. CBoMcTBa GyHKIMN, MMEIOLITHX
npexaen. [Ipeaen otoOpaxeHusl.
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. > arctgnx
3. MHccrnenoBaTh Ha paBHOMEPHYIO CXOAUMOCTD (DYHKIIMOHATIBHBIN P Z

——=—  Haupo-
n=1 X4 + n%

MEKYTKE — 00 < X < 400,
4. HWccnenoBarh HyHKIMOHAIBHYIO TOCIEIOBATEIIEHOCTh HA PABHOMEPHYIO CXOIMMOCTh Ha yKa-

nx* X, =[01], X, =[L o).

3aHHBIX MHOXKeCTBaX: f (X)=———,
1+n°x

DK3AMEHAITMOHHbBINA BUJIET Ne 21
1. TlocnenoBatensHocTu Touek u3 R", cxoaumocts, monHora npocrpanctsa R,

2. YacrtHble MPOU3BOAHBIE PYHKIIMIA MHOTHUX MepeMeHHbBIX. uddepeHunpyeMocTs QyHKINN.
Juddepennmarn.

. 2 (n+1!
3. MHccrnenoBaTh Ha CXOAUMOCTD YHCIOBOM PsIIT Z# :
=~ n
=1

4. WccnenoBath MoCie0BATEILHOCTh HA PABHOMEPHYIO CXOAMMOCTb B YKa3aHHOM ITPOMEXKYTKE:

nx
f = A
. (X) Ty Xe[O,l]

SK3AMEHALIMOHHBIM BUJIET Ne 22

1. HemnpepbiBHOCTD (DYHKIIMI MHOTUX [TEPEMEHHBIX.

2. Crenennble psaasl. Teopema Adens. O0acTh CXOIUMOCTH CTEIIEHHOTO psijia. Pamuyc cxoaumoctu. UH-
tepBai cxonumoctu. Gopmyna Komm-Agamapa.

3. HccnegoBathb (I)YHKI_II/IOHaJ'IBHy}O MMOoCJICAOBATCIIBHOCTE HA PABHOMEPHYIO CXOAUMOCTDb Ha yKa-
2
nx

3aHHBIX MHOXecTBax: f, (X)=———,
1+n°x

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

o 1.
4. WccnenoBath YMCIOBOU PSIJT HA CXOJAUMOCTB: E =sin—.
— N n

n=1

OK3ameHaUMOHHble 6uneTbl (Ak3ameH lll)
SK3AMEHAITMOHHBIN BUJIET Ne 1

1. Vcraosus pasnoxxeHusi B Tpuronomerpudeckuii psag Oypee.

2. [Tlnomans mpocToi MOBEPXHOCTH H €€ CBOMCTBA.

3. Hcnonp3ys MOAXOASIIYIO 3aMEHY TIEPEMEHHBIX, BEIUUCITUTD ffG flx,v)dxdy, ecmu
fl,y)==x G={x"+y*<2x+ 2y},
4. HWcnonw3ys popmyny CToOkca, BEBIYUCIUTH UHTETPAIL:
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L,
-

J, 5= 2)dx + (z—x)dy + (x — y)dz, rme L - okpykHOCTD x4 yi4zt=2x
OpPUEHTUPOBAHHAS OTPULIATEILHO OTHOCHTENBHO BekTopa (0,1,0).

AK3AMEHAILIMOHHBIM BUJIET Ne 2

1. 3amena nmepeMeHHBIX B KpaTHOM uHTerpaie. [lonarue sikoOuana.
2. TloBepXHOCTHBII MHTETPAN MIEPBOTO POJIa U €r0 CBOMCTBA.

3. Paznoxuts B paa @ypue pynkuuio f(x) = —2x B unrepsaie (0,7) nmo kocuHycaM KpaTHBIX

JIyT.
4. Haiitu O6’BCM TCJa, OrpaHUYCHHOI'O ITOBCPXHOCTAMM:

xT+v+tz=4 x2+}r2=4,x=ﬂ,}r =0,z=10,

BK3AMEHAIIMOHHBIN BUJIET Ne 3

Ou3nyecKkue U reOMeTPHUECKUe IPUII0KEHUSI KPATHBIX UHTErPAJIOB.
KpuBonuHelHblil HHTErpajl BTOPOTO poja U €ro CBOMCTBA.

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

> w e

Breraucnuts HOBerHOCTHHﬁ HUHTCIrpal:

I, (x—¥)z dS, raeS—uacts nosepxuoct x* + ¥* + z7 = 16, pacnonoxKeHHas B IEPBOM

OKTaHTC.

DK3AMEHAIIMOHHBIN BUJIET Ne 4

1. Kierounsie muoxxectBa R" - ONpEAEIICHUS U CBOMCTBA.
2. ®opmymna ['puna.
3. 3ammcaTh JBOWHOI MHTErpas ffG f(x,v)dxdy B BuIE MOBTOPHBIX HHTETPAIOB C PA3HBIMH 10~

pAAKaMU HHTCTPUPOBAHUA, €CIIU G — 06J'IaCTI), OrpaHU4YCHHAsA JIMHUSAMU
y=3x, y=—x+3, y=0.
4. HaiiTi TOTOK pagiyc BeKTOpa ¥ = (X,V, Z) uepe3 KOHMYECKYIO TOBEPXHOCTh
7= 1—1*.'_';;;24—}?2 (':IﬂZi 1)

BK3AMEHAIIMOHHBIM BUJIET Ne 5

1. Omnpenenenue u KpuTepuil K3BMEPUMOCTH MHOKecTBa 1o JKopaany.

2. CxasnsipHble ¥ BEKTOPHBIC TIOJIST M MX XapaKTEPUCTHKU (TPaIHEHT, TUBEPTeHIHS, BUXPb, IOTCH-
[IAaJ, TPOU3BOIHAS 110 HATIPABJICHHIO).

3. Hcnombsys dopmyrmy Crokca, Buraucsnth uuterpan [, y*dx + z?dy +x%dz, rae L —rpa-
HUIA TPEYTrOJbHUKA ¢ BepinHaMu B Toukax (2, 0, 0), (0, 1, 0), (0, 0, 3). opueHTHpOBaHHaS
OTPUILIATENHHO OTHOCHTENBHO BekTopa (0,1,0).
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4 x+1
4. N3MeHUTb NOPAJOK UHTETPUPOBAHUS B [IOBTOPHOM MHTETpAJIE: fD dx fD flxy)dy.

DK3AMEHAIIMOHHBIM BUJIET Ne 6

Ornpezenenne KpaTHOTO HHTErpasia PuMana v yCJoBHS €ro CyleCTBOBAHHUS.
Hupkynsius ¥ TOTOK BEKTOPHOTO MOJIs, UX CBOMCTBA.

Haiitn 06bem mwmngponna: x +yv +z = 2, x4+ yv*=1,x=0y=0,z=0.
BprunciinuTh MOBEPXHOCTHBIA MHTErpal:

Hwbdpe

_I'L v dydz + z° dzdx + x“dxdy, rae S — BHEIIHAS CTOPOHA YaCTH OOKOBOM MTOBEPXHO-

e re—
CTH KOHYCa +fx~ + y* =z =< 2.

DK3AMEHAILIMOHHBIM BUJIET Ne 7

1. Tpuronomerpuueckue psabl Oypse. Onpenenenue u CBOUCTBA.
2. TloBepXHOCTHBII MHTETPA BTOPOTO POJia U €T0 CBOICTBA.

3. Iepexons k cepudecknm koopaunaram, seranciuts [[f . x dxdydz, rae V — obnacts, orpa-

HUYEHHAs MOBEPXHOCThIO X° + ¥° + z° = 2z,
4. HaiiTu 3HaYeHHE UHTETpaJIa

$. [(siny —x) cos(@,7) — (e* + ) cos(#, J)]ds,

z
2, ¥ — -
rie C: x=+ 5= 1, 7 — BHemHsst HOpManb K C, T ¥ J — KOOpJIUHATHBIC OPTHI.

AK3AMEHAILIMOHHBIM BUJIET Ne 8

1. CgoiicTBa KpaTHOrO HHTErpaiga Pumana.
OpueHTHpyeMble IIaJKUe U KyCOYHO-TJIaJKie IOBEPXHOCTU. BBIOOp CTOPOHBI MOBEPXHOCTH.

N

Hcronb3ys MOAXOISILYI0 3aMEeHY TIepEeMEHHbIX, BBIYUCITUTD ffG xyvdxdy, rae
G=fl2x+v| =3,|x —v| = 3L

o o i(3.-1.1)
4. BBIYMCIUTH KPUBOJIUHEHHBINA MHTErpan |

(12.3) vzdx + xzdy + xydz.

SK3AMEHAILIMOHHBIN BUJIET Ne 9

1. KpuBonuHelHbIi HHTErpas neporo poxa. OmnpeneneHue u cBoOicTBa.
2. ®opmyna Octporpazackoro-I'aycca.

3. 3ammcaTh TBOWHOI MHTETPA ffG f(x,¥)dxdy B BHIEC NOBTOPHBIX HHTETPATIOB C Pa3HBIMHU

MOpsIKaMU UHTETpUpoBaHus, ecnu G — TpeyroibHuK, ¢ BepmuHamu A(-1,0), B(0,-5), C(2,5).
4. BbIUMCIUTH MOBEPXHOCTHBIM WHTETpA:

2 2437 i 2 i
f_l'_q (x*+ ¥*) /2 dS, roeS—wvacte koHyca z° = x° + ¥°, BeenseMas YCIOBHEM

0=z=-—1,
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N e

4.

N e

N

w

4.

w N

SK3AMEHAILIMOHHBIN BUJIET Ne 10

Knerku B R" - ONpPEACIICHUS U CBOMCTBA.
®opmyna Croxca.

3anucarb ABOMHON MHTETpal ffG f(x,v)dxdy B BHIE TOBTOPHBIX HHTETPAJIOB C PAa3HBIMU

MOPSIKAMU UHTETPUpOBaHus, eciu G — 001acTh, OrpaHUYEHHAS TPSMBIMHU:
x=0, v=x, x+v=5

o o o 1 = =
Haiitu Maccy oqHopoaHoOl napabonuyeckoii obonouku z = = (x* +y*) (0<z < 1).

AK3AMEHALIMOHHBIM BUJIET Ne 11

YcnoBus pasnoxeHus B psag Pypee.

Kpurepun n npusHaku paBHOMEPHOI CXOAUMOCTH HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT
napamMerpa.

[epexoas K NUIMHIPUYECKUM KOOPAMHATAM, BEIYMCIIUTH fffv z dxdydz, rne V — 001acTs,

OrpaHMYEHHAs MOBEPXHOCTSIMHU X~ + V* =z, z = 4.
BpIunciauTe KpUBOIMHENHBIN HHTETPAII
§ (xy+x +y)dx — (y —xy —x)dy
L
1o KpuBoi L: x“ + v* = 4y, mpoberaemMoii Tak, 4To 001acTh, OTPAaHHYCHHAS €10, OCTASTCs Cle-

Ba.

BK3AMEHAIIMOHHBIM BUJIET Ne 12

MmuoxecTBa, uamepumbie 1o XKopaany. Mepa usmepumMbIx MHOXKeCTB. CBOMCTBAa MHOXKECTB
MEpBbI HYIIb.

HenpepblBHOCTD, qu((epeHITIPYeMOCTh, H3MEHEHHUE MOPSIKa HHTETPUPOBAHUS JUIS HECOO-
CTBEHHBIX MHTETpPajoB, 3aBUCAIIMX OT MapaMeTpa.

Paznoxuts B psajg Dypse pyukiuio f(x) = 3x B unrepsane (0,2m).

Haiiti notok nons @ = (0, ¥, z) uepe3 yacTh BHEIIHEH CTOPOHEI MapaboIoua
z=x+yre0=z< 2.

SK3AMEHAILIMOHHBIM BUJIET Ne 13

CBoiicTBa MHOKeCTB, H3MepuMbIX 10 JKopaany B R".

[ToBepXHOCTHBIN MHTETPaj NEPBOTO POAA U €r0 CBOMCTBA.
BoruncnuTh KpUBOJIMHEMHBIN MHTErpaj 10 3aMKHYTOU KpuBoil I', mpoberaeMoii Tak, 4To 00-
JIaCTh, OTPAaHUYEHHAs €10, OCTAETCs CIIEBA!

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

4.

Haiitu 06beM Tena, OorpaHUYCHHOTO MTOBEPXHOCTSIMHU:
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x+y+z =4,x:+}r2 =4 x=0y=0,z=0,
3K3AMEHALIHOHHBH>1 BMJIET Ne 14

[Toctpoenue Tpuronomerpuueckoro psana Oypoe, HenonHble psaabl Dypbe. Paznoxenue mo ko-
CHUHYCaM U CHHYCaM KpaTHBIX JYT.

ConeHouanbHble BEKTOpHBIE MO, Kpurepuii coleHonaaabHOCTH.

Hcnonb3ys NOIX0IsIIYI0 3aMEHY IIEpEMEHHBIX, BBIYUCIUTE 00BEM TeJia, OTPAaHUYEHHOTO M0-

T
BEPXHOCTBIO: |'— + |'— + |'—:1, (x=0,y=0,z=0).
' a Y b c

o o (1.2) ydx—xdy
Brruuciautb KPHUBOJIMHCUHBIN UHTCTPAJI _r —

(20 — BJIOJIb IIyT€H, HE NIEPECEKAIOIINX OCU
| & &
Oy.

SK3AMEHALIMOHHBIM BUJIET Ne 15

Tpuronomerpuueckue psaasl Pypre. Onpesenenre U CBOKWCTBA.
Y CTaHOBUTH CBS3b MEX/y MOBEPXHOCTHBIMHU MHTETPaaMH IIEPBOTO U BTOPOTO PoAa.

Hcnosnb3ys NoAXOASIIYIO 3aMEHY MIEPEMEHHBIX, BBIYUCIUTh JBOMHOW HHTETPall _I'Is xydxdy

e
G={|2x+vy| =3,|x —v| = 3.

Haiitn motok mosnst @ = (2x, 2y, — Z) 4epes MONHYIO BHEMIHIOK CTOPOHY MOBEPXHOCTH KOHYCA
e
Jxctyo=z=4

DK3AMEHAIIMOHHBII BUJIET Ne 16

Caenenue 1BOMHOTO UHTErpaja K IOBTOPHOMY B CiIydae 3J€MEHTapHOU 00JIacTH.

. UnaTerpansr Qupuxie, Dunepa-Ilyaccona, ®pymnanu, Jlamnaca, @penens.

. I/ICHOHBSyﬂ NoAXO A YO 3aMCHY ICPEMCEHHBIX, BBIYUCIINTD 00BeM TCJIa, OrPAHUYCHHOI'O I10-
2 2 2

BEPXHOCTBIO: G)E + (;i); + G);:l, (x=0,y=0,z=0).

. Berunciute uHTETpan _rl_ vdx + zdy + xdz, tne L — okpyXHOCTh

x“+ vy +z°=4, x +v+z= 2, OpUEHTUPOBAHHAS OTPULIATETHLHO OTHOCHTENILHO BEKTOPA
(0,0, —1).

SK3AMEHALIMOHHBIN BUJIET Ne 17

KpuBonuHelHbIi HHTErpajl BTOPOro poJia OT mosHoro quddepennuana. [loreHnuanbHble BeK-
TOPHBIE MOJIS.

[lepBas kBagpaTtuyHasi popma MOoBEpXHOCTH. BekTop HOpMaIK K MOBEPXHOCTH.

Borunciits nosepxuoctabiii nurerpan [[, x® dydz + z° dxdy + y®dzdx, rae S - uyr-

pEeHHss cTOpoHa cdepsl ¥~ + ¥~ + z°=1,
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= 4/xdx

4. C nomouibro 3MIEpOBbIX HHTETPAJIOB BBIUNCIIUTD '([ 1+ %)
AK3AMEHAILIMOHHBIM BUJIET Ne 18
1. ®opmymna I'puna.
2. Tpu crioco6a BEIMUCICHHS TOBEPXHOCTHOTO MHTETPajia BTOPOTo pojJia Ha MpUMEpe MOBEPXHO-
ctu x2+yi4zi=1,z =0,

3. 3anmcarh ABOMHON MHTETpaj ffG f(x,y)dxdy B BHIC NOBTOPHBIX HHTETPAJIOB C PA3HBIMH

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

4. Haiiti nepBoobpasnyto ¢pyukiumio z, ecmu dz = (x° 4 2xy —y*)dx + (x* — 2xy — y*)dy.

SK3AMEHALIMOHHBIM BUJIET Ne 19

CrangapTHble 3aMEHbI TIEPEMEHHBIX B KDATHOM HUHTETpalle.
[loTeHIUAbHbIE BEKTOPHBIE MO, Y CIIOBUS MOTEHIMAILHOCTH BEKTOPHOTO TIOJIS.
Pasnosxuts B psag @ypee Gpynkuuio f(x) = x B unreppane (0,7).

P wbhE

BpruucianTs MOBEPXHOCTHBIM WHTErPA: _I']; 1% dydz + v® dzdx + z¥dxdy, tneS-—

BHYTPEHHSIS CTOPOHA IMOBEPXHOCTH NMapawienenunena 0=x =3, 0=y =2, 0=z =1,

AK3AMEHAIIMOHHBIN BUJIET Ne 20

1.  VYcnosus cymecTBoBaHUS KpaTHOrO HHTEerpaia Pumana.
2.  ®opMmyIbl IJIONIAIU OTPAaHUYEHHON IBYMEPHOH 00JIAaCTH Yepe3 KPUBOIMHEHHBIN HHTETPAJ 110
3aMKHYTOM KpUBOM, OrpaHUYMBAIOLIEH TaHHYIO 00J1aCTh.

3. IlepeiiTu K MONSPHBIM KOOPAUHATAM ffG flx,v)dxdy, G={0=x <3, 0= y = 4],

4.  BbUKCIUTH OBEPXHOCTHBIN HHTETPAT _I']'S xv dS, rae S — yacTh dIUIMIIcon1a

4x* + y* + z°=1, nexaias B IepBOM OKTaHTE.

SK3AMEHALIMOHHBIN BUJIET Ne 21

1. OmpeneneHue u KpUTEpUd U3MEPUMOCTH MHOXKeCTBa 10 JKopaaHy.
2. CxansipHbBIC ¥ BEKTOPHBIE ITOJIS U UX XapaKTePUCTUKH (TPAIHEHT, TUBEPTCHIINS, BUXPh, TOTEH-
[IAaJ, TPOU3BOIHAS 110 HAIIPABJICHHIO).

4 x+1
3. W3MeHuTh NOpsAI0K HHTETPUPOBAHUS B IOBTOPHOM HHTETpaje: fD dx fD flxy)dy.

4. Omnpenenuth 00JaCTh CYIIECTBOBAHUS M BBIPA3UTh Yepe3 dMIEpOBbI HHTETPAIbl UHTErPajl
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7
jtg”xdx
0

SK3AMEHALIMOHHBIN BUJIET Ne 22

1. KpuBonMHEHHBII HHTETPAII IEPBOTO POJIa U €r0 CBOKCTBA.
2. BpIOOp CTOPOHBI OPUEHTUPOBAHHOM TIaAKOM MoBepxHOCTU. CorjaacoBaHrue OpUEHTAINH Kpasi ¢
BBIOOPOM CTOPOHBI.

"
r

3. Haiiti 006beM muMHApOUaa: Z = x-+ y°, v= x°, y=4, z =0,

dx
1+ x3

+00
4, C IIOMOIIBIO BﬁﬂepOBBIX HHTErpajIOoB BbIYUCINTD J.
0

SK3AMEHALIMOHHBIN BUJIET Ne 23

1. CoOcTBeHHBIE UHTETPAJIbI, 3aBUCSILIKE OT [TapaMeTpa, HENPEPHIBHOCTb, UHTETPUPYEMOCTD,

b hepeHIPyEeMOCTb.
2.  YCIIOBHS HE3aBHCUMOCTH KPUBOJMHEWHOTO HHTErpajia BTOPOTO POja OT IyTH HHTEIPUPO-
BaHWUSI.
3. Iepexons k cepudecknm koopaunaram, srancauts  f[f x dxd, rae V — obnacts, orpa-
HUYEHHAs IOBEPXHOCTHIO x°+yv° +z° =22
4. OrmpenenuTsb 00JIACTh CYIIECTBOBAHMS U BBIPA3UTh YePe3 MICPOBBI HHTEIPAJIBI HHTETPal
*jf x"dx
—.
5 (1+X)

DK3AMEHAIIMOHHbBIN BUJIET Ne 24
1. HecoOcTBeHHBIE HHTETPAJIBI, 3aBUCSIIINE OT MapaMeTpa. PaBHOMepHasi CX0IUMOCTh HECOOCT-

BEHHBIX HHTETPAJIOB, 3aBUCSIINX OT MapaMeTpa.
2. llepBas kBagpaTuyHas opMa MOBEpXHOCTH. BEeKTOp HOpMau K MOBEPXHOCTH.

3. Pasnoxurs B pag @ypwe Gynxiumio f(x) = 1 + x B unrepsane (0,27).

4. HaiiTu 3Ha4YeHHE UHTETpAJIa

$. [(siny —x) cos(@,7) — (e* + ) cos(#, J)]ds,

z
2, ¥ _ - - -
rre C: x°+ 7 = 1 7 — BHeWHsS HOPMATb K C,T M j — KOOpAMHATHBIE OPTHI.

SK3AMEHAIIMOHHBIN BUJIET Ne 25
1. ®yuknum Ditepa U X CBOMCTBA.

2. luddepenunanbHblil oneparop ['aMuIIbTOHA U €r0 IPUMEHEHHUE B TEOPUH TTOJIS.
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3. Haiitu norok mons a = (2x,2y, - Z) yepe3 NOJHYIO BHEIIHIOK CTOPOHY HOBEPXHOCTH KO-

-
Hyca Jxt+yt =z <4
4., HaiiTy 3Ha4Ye€HHE UHTETpaJIa

§. [(x +e”) cos(@1) + (y + cosx) cos(@ )]ds,

4 < — — _
rae C: Y + ¥~ =1, 71— BHemHsAs HOpMaib K C, T ¥ J — KOOpJAMHATHBIC OPTEHI.

6) Kpumepuu oyeHUBaHUs KOMnemeHyull (pe3yibmamos).

DK3aMEHAIMOHHBIN OWUJIET COJEPIKUT YEThIpE BOTpoca. J[Ba mepBhIX BOIpoOca SBIIS-
IOTCSI TEOPETUIECKUMU U TIPEATOJIATraroT J0Ka3aTeIbCTBO XOTS ObI OAHOU TeopeMbl. JlBa
MOCIIEAHUX BOIMPOCA — MPAKTUYECKUE, HA PEIICHUE 3a/1a4.

Teopemuueckan uacmp >K3aMEHAIIIOHHOTO OWIIETa, COCTOSIIAS U3 JBYX MEPBBIX
BOIIPOCOB OIICHUBAETCS B

0 GamyoB — ecii OTBET COJEPKUT OIIMOKH HIIM HET OTBETAa HAa BOIIPOC OUIIETa;

10 6anoB — eciu OTBET HE MOJIHBIN, UMEIOTCS HETOYHO WJIM OTCYTCTBYET JIOKa3a-
TEJIbCTBO;

14 GaioB — eciu B OTBETE COJEPIKATCS HECYIIECTBEHHbBIE OMIMOKHN UM OTCYTCTBY-

€T 4aCTb AOKa3aTCJIbCTBA,
20 6ajIoB — €Cau OTBET HOJIHBIﬁ, IIPpUBCACHBI 10KAa3aTCJILCTBA.

Ilpakmuueckaa uacmp 3K3aMEHALIMOHHOTO OWJIETa, COCTOALIAs U3 JBYX MPAKTH-
YECKUX 3aJJaHUi OIIEeHUBAETCS

0 GanyoB — OTCYTCTBYET pelICHUE 3aja4M WM JOIYIIEHBI OIUOKHY;

10 6anyioB — pelieHre He MOJHOE, UMEIOTCSI HETOYHO WJIM YacTh 3aJ1a4i HE PEICHa;

14 6anyioB — B pellIeHUH COAEPKATCsl HECYIIECTBEHHbBIC OIMOKU MM OTCYTCTBYIOT

MOSICHCHUS;

20 6anioB — peuieHue MOJHOE, MPUBEICHBI MOSICHEHUS.

Ounenka 3a 3K3aMeH:

o Jlna momydeHUsi OIEHKU «YyJIOBIETBOPHUTEIBbHO» HE0O0Xoaumo Habpath 41 Gamn
MIPU YCJIOBUH, YTO TOJYUYEH JOMYCK K ADK3aMEHY M JIOCTUTHYT MPOXOIHON pyOexk-
HBIN OaJiI.

o J[1s moJIy4eHUs OLIEHKU «XOPOIII0» HE0OX0AMMO HaOpaTh 66 OAJIJIOB MPU TOM KE

YCIIOBHH.
o J[ys moydeHUs: OIEHKH «OTIUYHO» HE0OX0auMo HabpaTh 86 OaILIOB.

B sKk3aMeHaIMoOHHYI0 BEIOMOCTh BBICTABIISICTCS JIBE OIEHKH:
e OIICHKA 3a DK3aMEH;
® KOJIMYECTBO OAJIJIOB.

CTy,Z[CHTy IIpr CaAa4Yc 3K3aMCHa H€O6XO,Z[I/IMO IIOKa3aTh OBJIaACHUC CITOCOOHOCTBIO

48
PII][ « Mamemamuueckuti ananu3sy



MMOHUMAaTh, COBEPIIIEHCTBOBATh W MPUMEHSITH COBPEMEHHBI MaTeMaTHYECKUI amnmapar,
(dbyHIaMeHTaIbHBIC KOHIICMIIUU U CHUCTEMHBIE METOJOJIOTHH, MEXKIyHAPOIHbIE U TMPO-
deccruoHaabHbIC CTAaHAAPTHI B 001acT HHGOpMaNHOHHBIX TexHoorui (ITK-2).

8) onucaHue wKaivl OUeHU6AHUA.:

BasLibl 0TMeTKH

0-50 HEYJIOBJICTBOPUTEIHHO
51 -65 yJIOBJIETBOPUTEIILHO
66-85 XOPOIIIO
86-100 OTJINIHO

6.2.2. KourpoabHasi pa6ota

a) munoesle 60npocsvl U npaKkmudecKkue 3A0aHUA:

Tembt KOHmMPOBLHBIX padom
. HHCIIOBBIE MTOCIIEA0BATEIBHOCTH.
. IIpenen u HenpepbIBHOCTH QYHKIIUH.
. dnddepenunansHoe ucurciaeHue GyHKIUHA OAHOTO MEPEMEHHOTO.
. Heonpenenenuslii u onpeneneHHblil uHTerpan. HecoOCcTBEHHbIE HHTETPAJIBI.
. Hucnosble psaapl. OyHKIIMOHAIBHBIE MOCIEI0BATEILHOCTH U psabl. CTENEHHbIE Psi-
TTBI.
. OYHKIIMN HECKOJIbKUX NIEPEMEHHBIX.
. MuTerpanel, 3aBucsauIue oT napameTpa.
. KpaTHble nnTErpassl.
. KpruBOonuHeENHbIE U TOBEPXHOCTHBIE MHTETPasbl. Teopus mossl.
10. Psant Oypre.

O wpN—

© 03O

Ilpumepvl KOoHmpoLHBIX padom

KonrpouabHas padora Ne §
Yuciaosblie psiabl. DyHKIIMOHAJbHBIE MMOCIEI0BATEIbHOCTH U PAAbI.
CreneHHble psabl.

1) HccnenoBaTh Ha CXOAUMOCTD YHCIIOBOM PSIJT Z—
= nin(n-1)

2) MHccrenoBaTh Ha CXOAUMOCTD YHCIIOBOM Pt Z 8:5:7-....(2n+1) .
~'2-5-8-...-(3n-1)

3) Jloxa3zaTh paBHOMEPHYIO CXOAMMOCTh (DYHKIIMOHAILHOTO pPsiia Z D"

Ha OTPE3KE
n=1 -9

[0,1].
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4) Haiitu panuyc ¥ MHTEPBAJI CXOIUMOCTH Psa: Z(iij (X +10)n .
n+

n=1

— 27
5) HccrenoBars GYHKIMOHAIBHYIO mocaenoBarenbuocts f (X) =€ ™ Ha paBHOMEpHYIO CXO-

JAUMOCTh Ha MHOXKecTBe X3 = (1, +0oa).

. 1
6) Pasnoxuts B psia Teiinopa mo crenedsiv X ¢ynkuuio (X)) = 7 yKa3atb 00JacTh
X+2—X

CXOJIMMOCTH TOJIY4€HHOT'O psijia K CBOEH CyMMe.

KonTtpoJabnas padora Ne 8
Kparnble nuaTerpaJsl.

1. 3amucarb ABOIHOM MHTErpan || fG flx,¥)dxdy B BHIIe TOBTOPHBIX HHTETPAJIOB C PA3HBIMHU I10-

pSAAKaMHU UHTETPUPOBAHUS:
a) ec G — o0Jy1acTh, orpaHnyeHHas npsiMbive: x =0, x =a, ¥y =x, x + ¥ = 2a.
b) ecnu G — 06nacTh, OrpaHHYCHHAS TUHUAME: X = V2, x = 2

2. VI3MEeHUTH NOPSAIOK HHTETPUPOBAHUS B IOBTOPHOM MHTETPAJIC: JI"_Z dx _J"_c:sx Flx,y)dy.

3. Hcmons3yst HOAXOISIIYIO 3aMEHY [IEPEeMEHHBIX, Berauciuts [, f(x,y) dxdy, ecnu
fla,y) =y +1 6={x+y?=2x]}.
4. Vcrons3yst MOAXOISILYIO 3aMEHY IEPEMEHHBIX, BBIMHCIHTS [[. xydxdy, ecnu
G=f{|lx+2y| =3,|x—v| =3}
5. Hcmons3ys MOAXOIAIIYIO 3aMEHY TIEPEMEHHBIX, BBIYUCIUTh 00BEM Tejla, OrPaHMYEHHOTO I10-

x |; E_ .
1‘||E+11||; +'\‘|I;_l’ (.'X-' = [];_',!- = [];Z = [])

6. Beraucouts unterpan [Jf; (x% +¥? + z2)dxdydz, rue T1=[-1,1] % [0,2] x [0,3].

BEPXHOCTBIO:

0) Kpumepuu oyeHUBanUs KOMNemeHyull (Pe3yibmamos):

Kputepun o1ieHKH KOHTPOJIBHBIX paboT:

2 — OTCYTCTBYET pEIICHHE 3a/lay WM JOMYIISHBI OMUOKH, BBITTOTHEHO MeHee 30% pa-
OOTEI;

3 — peleHre He TIOJTHOE, UMEIOTCS HETOYHOCTH WIJIM YacTh 3aJa4 HE PEIICHA, BHIOJTHE-
HO oT 30% 1o 50% paboThI;

4 — B pEIICHUH COJEPIKATCS HECYIIESCTBEHHBIC OMIMOKH WM OTCYTCTBYIOT MOSICHEHUS,
BbINOJIHEHO OT 50% 110 75% paboThr;

5 — pelieHue MoaHoe, MPUBEACHBI MOSICHEHHUS, BBIMOJHEHO OT 75% 1o 100% pabGoThl.

6) onucanue wKaivl OyeHUBarus.

KoHTposnbHbIe pab0ThI OIIEHUBAETCSA 10 MSATHOALTLHON CUCTEME!

Bbanabl OTMETKH

0-2 HEYIOBJIETBOPUTEIHHO
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baansl OTMETKH
3 YAOBJIETBOPUTEILHO
4 XOPOIIO
5 OTJIMYHO

6.3 Memoouueckue mamepuainst, onpeoeaarouiue nPoueoypvl OUEeHUBAHUA 3HAHUIL,
YMeHUil, HABbIKOE U (Unu) Onvima OeameabHOCmU, XapaKmepusyruiue Inansl
dopmuposanua komnemenyuii

OcHOBHbBIE npaBuJjia BbICTABJICHUA peﬁTHHFOBLIX 63.]1.]108, PE€KOMEHAYEMBbIE NJIA TUCIUILIH-
HBbI

OreHka 3HaHUM O6aKajgaBpOB MPOBOJUTCS C UCIIOJIb30BaHUEM OaNIbHO-PEUTUHT OBOM
OIICHKH T10 TUCIUIUIMHE B COOTBETCTBUU C [lomoxkeHrnem o 0amibHO-PEHTHHIOBOM CHC-
teMe orieHKH aoctkeHui ctyneHToB Keml'V (KemI'Y-MCK-IIIT/]-6.2.3-2.1.6.-136 ot
26.06.2013).

J171s1 TOJTOKUTENIHFHOM OIEHKH HEOOXOAUMO BBIIIOJHUTE BCE BUBI IEITCIHHOCTH.

Kaxaplii BUj 1€SITEIHLHOCTH OLICHUBAETCS ONPEICICHHBIM 00pa3oM:

1 cemecTp
Ne |Bup pesitenbHOCTH Kommenrtapmii Maxkcnva b HbIi KosmmyecTBo CyMM? PHbIH - Te-
0aJI KYLIHii 0211

R{™ | Jexuus 1 18 18
[MpakTHyeckoe 3aHsTHE

R,™ | (cemunap/naboparopHas 1 18 18
pabora)
Jpyroii Buz nesTenbHO-

R3™  |ctu (uumuBumyanbHbIe 24 1 24
3aJIaHus)
Cymma 60

RATT MaKCI/IMaJ'IE:HBII/I arre- |5 o en 40 1 40
CTaIlMOHHBIN 6asu

RiTeKyumﬁ: 100
RiuToronmﬁ:lOO
2 cemecTp
Ne |Bujg pesitesibHOCTH KommenTapui Maxkcnva b HbIi KosnuyectBo CyMMi‘ PHBbIM - Te
0aJ KyLIuii 6211

R{™ | Jlexumus 1 18 18
[IpakTuueckoe 3aHsTUe

R,™ | (cemunap/naboparopuas 2 18 36
pabora)
Jpyroii BUA AeATENbHO-

R3™  |ctu (uumuBumyasHbIE 26 1 26
3aIaHHs)
Cymma 80
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MakcumanbHEIN aTTe-
R*™* " 3aueT 20 1 20
CTAlMOHHBIN OajI

RiTeKyumifl: 100

RiuTorosblﬁzloo

3 cemecTp
Ne |Bujg pesiTeJIbHOCTH KommenTapuii LR HE KoamnuecTrBo CyMM? PHBITe-
0aJuI KYLIHii 0aJu1
R{™ | Jlexums 1 18 18
[IpakTudeckoe 3aHsaTHE
R,™ | (cemunap/maGoparopras 1 18 18
pabora)
Hdpyroii Bua nesTenbHO-
R3TeK cTH (MHIUBUAYaITbHBIC 24 1 24
3aJTaHusA)
Cymma 60
RATT MaKchanL“HLm aTTe- SK3aMeH 40 1 40
CTaI[MOHHBIN 0ajII
RiTelcyumifl: 100
RiuToronmﬁ:lOO

MakcuMallbHOE YHCIT0 0aJTOB, KOTOPOE MOXKET HaOpaTh CTYJAEHT MO 3a4ETHOU CHUC-
teme — 100: 80 6awtoB 3a paboTy B ceMectpe; 20 6aioB 3a OTBET Ha 3a4eTe.
OTMeTka Ha 3a4eTe BBICTABISICTCS HA OCHOBAHWH MAapaMETPOB, YKa3aHHBIX BBINIC U
OTIpeeNsIeTCs TaK:
«3auteHo» — 51 — 100 6annos;
«HE 3a4TEHO» - HIKe 51 6aios.

MaxkcumanbHOe YuciIo 0amioB, KOTOPOE MOXKET HaOpaTh CTYJAEHT MO 3K3aMEHallH-
onHou cucteme — 100: 60 6annoB 3a paboty B cemectpe; 40 6amioB 3a OTBET HA JK3a-
MeHe. DK3aMEHAIIMOHHBIA OWJIET COACPKUT JBa TeopeTuyeckux Bompoca. [lonHbili u
MPaBUJILHBIN OTBET HA KaXKIbI Bompoc oineHuBaeTcs B 20 6amnoB. JJonomHuTEbHBIC
BOIPOCHI IO OMJIETY 33Ja0TCs TOJIBKO M0 TEMaM SK3aMEHAIlMOHHOTO Ouiera.

JI1st monydeHust yJ0BIETBOPUTEIBLHOM OLIEHKH HE00X0IMMO HabpaTh 51 Oain ¢ yue-
TOM pabOThl B CEMECTpE MPHU YCIOBUU MOJIydeHUs MUHUMYM 10 OamioB 3a 3K3aMeH.
Jiist monyyeHus oleHk! "Xxopoio" HeooXxoaumMo Ha0paTh 66 6aJIJIOB C y4eTOM paboThl B
ceMecTpe TP YCIOBMU MUHUMYM 14 GasioB 3a 3k3ameH. J[Jis mojiydeHus oreHKH "oT-
au4yHO" He0OX0auMO HabpaTh 86 6AIIOB ¢ y4eTOM pabOThl B CEMECTpE.

B sK3aMeHalMOHHYI0 BEIOMOCTb BBICTABIIECTCS JIBE OLEHKHU:

* OLICHKA 32 YK3aMEH;

* KOJIMYECTBO OAJJIOB.

JloCTUTHYTBI YpOBEHb O0OYYEHHOCTH (UTOTOBasi OTMETKA) ONPEAEIAETCS B COOTBET-
CTBUU C aITOPUTMOM, IPUBEAEHHBIM B TaOIULE.
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YpoBHHU yCBOCHUS
MartepuaJia u cpopmu-
POBAHHOCTH CIIOCO00OB

Konkpernbie neicreus
CTYACHTOB, CBH/AETE/bCTBYIOLIHE
0 J0CTUKEHHUHU JAHHOI'0 YPOBHS

AeSITeJIbHOCTH
[lepBbiii MeHbIe 50 Pe3ynbraThl 00yueHHs CTyAEHTa HE CBUJIETEILCTBYIOT
0aIoB  «HEYIOBJETBO- | 00 YCBOGHUHM MM 3JIEMEHTAPHBIX 3HAHWN OCHOBHBIX BOMPO-
PUTEIBHO» COB 10 aucnuIuinHe. JlomyIeHHbIe OMMMOKA U HETOYHOCTH
MOKAa3bIBAIOT, YTO CTYAEHTHl HE OBJAAEIM HEOOXOIUMOU
CUCTEMOM 3HAHUM MO aucuuiumHe. HenocraTtouHas Teky-
mas paboTa B CEMECTpe MO OCBOCHHUIO 3HAHWW, YMEHHUU H

HAaBBIKOB 10 JUCITUILIINHE.
Bropoii  (penpoayk- JlocTUTHYTBIA YPOBEHb PE3YIbTATOB O0yUYEHHUS MOKA3bI-
TUBHBIN) BA€T, UTO CTYACHT 00JIaJal0T HEOOXOAMMOM CUCTEMOU 3Ha-

ot 51 no 65 GamtoB
«YJIOBJIETBOPUTEIBHOY

HUW W BIIaJIe€T HEKOTOPHIMU YMEHUSIMU TIO JTUCIUIUIMHE.
CryzneHT cnocoOeH MOHUMATh U MHTEPIPETUPOBATH OCBO-
CHHYI0 MH(POPMAIINIO, YTO MOXKET OBITH OCHOBOM YCHEIIHO-
ro (opMupoBaHMsl YMEHUIM U HaBBIKOB JIJIs1 pEIICHUS 3a1a4:
— BOCIIPOU3BOJAUT TEPMHUHBI, KOHKPETHBIE (DaKTHI,
OCHOBHBIE TIOHSITUS, TEOPEMBI U OIIPEICIICHHUS;
- MIPOBOAUT NPOCTEUIINE BHIYUCIICHHUS;
- BBITIOJIHSAET 3a/IaHusl 10 oOpasiy (Uiu Mo WH-
CTPYKLIMH).
Crnabas Tekymias paboTa B CeMECTpe MO0 OCBOSHUIO 3Ha-
HUM, YMEHUN Y HABBIKOB MO JTUCIUILIAHE.

Tpetuii (peKOHCTPYK-
TUBHBIN )
oT 66 1o 85 6anmnos
«XOPOIIIO»

CTyneHT JeMOHCTPUPYET 3HaHUsI Ha YPOBHE OCO3HAHHO-
ro BJaJICHUs] y4eOHbIM MaTepuajgoM U y4eOHBIMU YMEHHUS-
MU, HaBBIKAMHU M CIIOCOOAMU ACSITEIHHOCTU MO AUCIUILIH-
He. CTylIeHT croco0eH aHaJIU3UPOBATh, IPOBOJIUTH CpAaBHE-
HUE U 00OCHOBaHUE BBHIOOpA METOJIOB pEIICHUS 3aJaHHUI B
HECTaHJAPTHBIX CUTYyalusiX, OOBICHIET (DaKThl, MpaBuIia,
NPUHLIHUIIBI, CIOCOOEH MaTeMAaTUYECKU CTPOro J0Ka3aTh He-
00X0JIMMBbIE YTBEPKIEHUS U (DAKTBHI.

YerBepThlii  (TBOpUE-
CKHUIN)
ot 86 1o 100 6anoB
«OTIINYHO»

CTyACHT TOJIHOCTHIO BIIAJCET MATEPUATIOM JIUCIUILIH-
HBI, CIIOCOOCH HCIIOJIh30BaTh CBEICHHS M3 PAa3IMYHBIX KC-
TOYHHMKOB JIJI1 YCIICITHOTO HMCCJICIOBAHUS W TOWCKa pere-
HUS B HECTAHJIAPTHBIX CUTYAITUSAX: OPUESHTUPYETCS B IIOTOKE
MaTeMaTH4YeCKOW uHOOpMaIKK, ONpeaesieT HWCTOYHUKH
HEOOXOIMMOM HWH(OpPMAIMK, COCTaBIISICT CXEMBl 3aJayH,
OIICHMBAET JIOTUKY PEIICHMsI 3a/1aud, CIIOCOOCH MaTeMaTH-
YECKU CTPOTO JI0Ka3aTh HEOOXOIUMBIE YTBEPKICHUS U (haK-
THL

CryaeHTy npu ciade 3K3amMeHa (3adera) HeoOXO0IUMO MOKa3aTh OBJIAJICHUE. CIIO-
COOHOCTBIO K camMoopranu3anuu camooOpazoBanuio (OK-7), cnocoOOHOCTBIO OHUMATh,
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COBEPIIICHCTBOBATh M MPUMEHSATH COBPEMEHHBI MaTeMaTHYECKUH ammapart, QyHIaMeH-
TaJbHBIC KOHIICTIIIUU U CUCTEMHBIE METOJIOJIOTHH, MEKIYHAPOIHBIC W TTPO(hecCHOHab-
HbIE€ CTAHIAPTHI B 001acT HHGOPMAUOHHBIX TexHoaorui (ITK-2).

7.

IIEPEYEHbF OCHOBHOW W JIOHOJHUTEJBLHOM VYYEBHOHN JIMTEPATYPBHI,

HEOBXOJIUMOW JJIs1 OCBOEHMSI M CLIATLINHBI

@) OCHOBHAA TUmMepamypa:

1.

Tep-Kpukopos, Anexcanap MapteiHOBHY. Kypc MaremMaTHuecKoro aHajimsa :
yue6. mocobue / A. M. Tep-Kpuxopos, M. U. lllaOynuH. - 4-¢ u3z., ucop. - M. :
bunowm. JIaboparopus 3uanuit, 2009. - 671 c.

CwmonenueB, Hukonait KoncrantunoBud. MaTtematuueckuid aHaiaus-1 [Dmek-
TpOHHBIN pecypc] : yued. nocobue / H. K. CMoneHIeB. - D1eKTpOH. TEKCTOBbIE
naH. - Kemeposo : KemI'V, 2010. - 1 3:1. ont. auck (CD-ROM).
http://edu.kemsu.ru/res/res.htm?id=13505

COopHuUK 3a/1a4 O MaTeMaTudeckoMy aHanusy. B 3 T. : yue6. mocobue. T. 2. H-
terpanbl. Psnapt / J1. JI. KynpsiBues [u ap.]. - 2-e u3a., nepepad. u gorm. - M. :
OU3BMATIIAT, 2009. - 502 c.

COopHuUK 335124 0 MaTeMaTudeckoMy aHanusy. B 3 T. : yue6. mocobue. T. 1.
[Ipenen. HenpepriBHocTh. Juddepenmupyemocts / JI. . Kynpsasues [u ap.]. - 2-
e u31., nepepad. u joi. - M. : DUSMATIINT, 2010. - 495 c.

0) OoonortnumenvHan Aumepamypa:

1.

®uxtenronsil, I .M. OcHOBBI MaTeMaTUYECKOro aHajiu3a. B 2-x TT. Tom 2-1.
[DnexTpoHHBIN pecypc] : yueOHUK. — DnekTpoH. nad. — CII6. : Jlans, 2008. —
466 c. — Pexum moctyna: http://e.lanbook.com/books/element.php?pll_id=411
MaremaTtuyeckuii ananus [TekcT] : yueOHOe mocobue st 6akaiaBpoB / A. M.
Ksrrmanos [u ap.]; mox obmr. pea. A. M. Keirmanosa ; Cubupckuii GpeaepaibHbIH
yH-T, IH-T maTeMartuku. - Mocksa : FOpaiirt, 2014. - 607 c.

SAnyra, Auna 3aypoBHa. Kpatasie unterpais : yueb. nocodue / A. 3. SAnyra. - 2-
e u3a. - M. : Kommmanusg ACTIII, 2005. - 163 c.

8. IIEPEYEHb PECYPCOB HMH®OPMAILIMOHHO-TEJIEKOMMYHUKAIIMOHHON
CETA "UHTEPHET" (JAJEE - CETb "HHTEPHET'), HEOBXOJIMMBIX JIJIsI
OCBOEHMS JUCLIUILINHBI

http://www.exponenta.ru/ Exponenta.ru OO0pa3oBaTelbHBIE MaTeMaTHYECKHIA
CalT MO MPHUIIOKEHUSM MATEMAaTHKU M TI0 CHCTEMaM KOMITbIOTEPHON MaTeMaTH-
ku. B cBoOoHOM MOCTYTIE.

http://univertv.ru/video/matematika/ OTKpbITBIIi 0Opa30BaTEILHBIN BHUICOMOP-
tan UniverTV.ru. O6pa3oBaTenpHbie (PUIbMBI HAa pa3IuvHbIC TEMbI. JIEKIuu B
BEAYIINX POCCUUCKUX M 3apyOekHbIX By3ax. Hayunas koHdepeHIMs wim Hayd-
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HO-TIOMYJISIPHAS JIEKIUS 110 MHTEpECYIoleMy Bac Borpocy. B cBobogHOM mocTy-
mne.
http://elibrary.ru Hayunas snektponnass 6ubmuorexka eLIBRARY.RU. Kpyn-
HEUIMHA poccuiickuii ”HOOPMAIIMOHHBINA TTOPTAT B 00JaCTH HAYKU, TEXHOJOTHH,
MEIUIMHBI 1 00pa30BaHus, coaepxaimii pedepaTsl U MOJHBIE TEKCTHI Oonee 12
MJIH Hay4HbIX ctated u nyonukanuii. Ha margopme eLIBRARY.RU goctymnub
anekTpoHHble Bepcuu 6ornee 1400 poccUHCKUMX HayYHO-TEXHUYECKUX JKYPHAJIOB,
B ToM umciie 6osee 500 )KxypHAIOB B OTKPBITOM JOCTyIe. B cBOGOHOM gocTyTIe.
http://www.iglib.ru/ Dnexkrponnas 6ubmunoreka IQIlib obpazoBarenbHBIX U TIPO-
CBETUTENIbCKUX M3aHuil. OOpazoBaTeIbHbBIN pecypc, 00beIUHSIONINI B ce0e NH-
TEePHET-OMOINOTEKY U TMOJIb30BATEIBCKUE CEPBUCHI I MOJHOIEHHONW paboThI C
OoubaroTeyHbIMU (oHIAMU. AynuTopus 3MeKTpoHHOU 6mbmuoreku [Qlib — cTy-
JIEHTHI, IPENOIaBaTEIN YUYCOHBIX 3aBE/ICHHUM, HAYUYHbIE COTPYAHUKH U BCE T€, KTO
XOYET IMOBBICUTH CBOM ypoBeHb 3HaHMU. CBOOOJHBINA JIOCTYN K 3JIEKTPOHHBIM
y4yeOHHKaM, CIIPABOYHBIM U YY€OHBIM TTOCOOUSIM.
http://eqworld.ipmnet.ru/ru/library.ntm  EqWorld — mMup wmaremaTuueckux
ypaBHeHUI. YueOHO-oOpa3zoBarenbHas (PU3UKO-MaTeMaThuueckas OuOIMOTeKa.
OnexktpoHHas 6ubnmoteka coaepxkut DjVu- u PDF-daitnbl yueOHUKOB, yueOHBIX
nocoOuil, COOPHUKOB 3aJla4 U YIPAKHEHUM, KOHCIIEKTOB JIEKIINI, MOHOTpadui,
CIIPAaBOYHUKOB M JHCCEpTAllMi M0 MaTeMaTUKe, MexaHuke u gusuke. Bce mare-
puaibl MPUCIaHbl ABTOPAMH M YHTATEIISIMHA WA B3STHl U3 MHTEepHETA (M3 WWW
apXHBOB OTKPHITOTO aoctyna). OcHOBHOUM (hOH1 OMOIMOTEKN COCTABIISIOT KHUTH,
W3aBaBIlIKecs TPUALIATEH U OoJiee JieT Ha3ad. B cBoOogHOM JocTyIe.
http://www.edu.ru Poccuiickoe oOpazoBanue. @eaepanbHbiii mopTar. de-
nepanbHble 00pa3oBaTebHbIE peCYpChI i 0011ero oopaszosanus. B cBobogHOM
JOCTyIIE.

9. METOIUYECKHUE YKA3ZAHUSA JIJIS1 OBYUYAIOILIUXCS IO OCBOEHUIO TUCLUATLIUHBI

MeToauyeckue yKa3aHMsl 10 H3YyUYCHHUIO JUCIUIUIMHBI MPEACTABISIOT COOOM

KOMILJIEKC PEKOMEHJAIUMN U Pa3bICHEHHUM, TTO3BOJISIONINX CTYACHTY ONTHUMAJIbHBIM 00-
Pa3oM OpPraHU30BaTh NPOLECC U3YUYECHUS TAHHON JUCLUIIINHBL.

Metoauka u3yueHusi Matepuaja (Ha 4To HEOOXOAMMO oOpamiath BHUMAaHUE

[IpU U3YYEHHUH MaTepuaia):

1)
2)

3)
4)

5)
6)

NEPBUYHOE YTCHHUE OJHOTO TMaparpada TeMbl;

NOBTOPHOE YTEHUE 3TOr0 ke naparpada TemMbl ¢ PUKCUpOBAHMEM HamboJjee 3Ha-
YUTEITBHBIX TI0 COJICPIKAHUIO YaCTEH;

npopaboTKa MaTepuasa JaHHOTro naparpada (TepMUHOIOTHYECKUH CIIOBAPh, CII0-
Baph NEpCcoHAM);

MocJie TaKOTO MPOXOXKICHUS BCeX maparpadoB OHOW TEMBbI, TOBTOPHOE (TpEeTUi
pa3) urenue maparpadoB 3Tol TeMbl ¢ GUKCHPOBAHWEM HanbOOJIee 3HAUUTEIbHBIX
MO COJICPKAHUIO YaCTEH;

MPOXO0XKACHUE TPEHUPOBOYHBIX YIIPAKHEHUH 110 TEME;

MIPOXOXKJACHUE TECTOBBIX YIPAXHEHHI 10 TEME;
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7) BO3Bpar Kk nmaparpadam JaHHOU TEMBI IS pa3dopa TeX MOMEHTOB, KOTOPBIE ObLTH
OTIpeJIeNIeHbl KaK CJIOXHBIE MPU MPOXOKACHUU TPEHHUPOBOYHBIX U TECTOBBIX YII-
PaKHEHHIA TIO TEME;

8) mocne MPOXOXKIEHHs BCEX TEM paslielia, 3aKpelUIeHUue MPONJACHHOTO MaTepHania
Ha OCHOBE peIICHHUs 3a1a4.

MeToauyeckue peKOMeHIAIUN 10 BHINOJHEHUI0 HHAUBUAYAJIbHBIX PadoT

B wnauBuayansHO# paboTe JOMHKHO OBITH OTPAKEHO TOJHOE PEIICHUE MPEIo-
KEHHBIX 33/1a4 CO BCEMHU MPOMEKYTOUYHBIMHU BHIKJIQAKAMU U TOSICHEHUSMH (7151 BBISB-
JICHUs] TPaBUJILHOCTU MOHUMAHUA CTYJICHTOM MaTepuaia). Ecii CTyleHT AaeT TOJIbKO
OTBET 0€3 PEeIICHU, TO 3a/1aya CYUTAETCS HE BBITIOJIHEHHOM.

NunuBuayanbHas padota AomxkHA ObITh 0OpMIIEHA aKKYpPAaTHO C SCHBIM H3JIO-
xeHueM petreHusi. O0beM padoThl He peramenTupyetcsa. K pabote mpuaraercs npe-
3CHTAIUS.

[To oxOHYaHWM HAMMCAHUS UHAUBUAYAIbHOW pabOThl U YCTPAHEHHUS CTYJIECHTOM
BCEX 3aMEUaHUl Mperno/iaBaTelis MpeArnoaaraeTcs ee myoJInyHas 3aluTa.

10. TIEPEYEHb WH®OPMAIMOHHBIX TEXHOJIOTHI, WCHOJB3YEMBIX IIPH
OCYIIECTBJIEHUM OBPA3OBATEJIBHOI'O MPOIECCA MO JAWUCHUAILIAHE, BKJIIOYAS
MEPEYEHb MPOTPAMMHOI'O OBECHEYEHUS U MWH®OPMAIMOHHBIX CIPABOYHBIX
CHUCTEM (TP HEOBXOJIMMOCTH)

Microsoft Office 2010 (www.microsoft.com) — nmunensust KemI'V.
Internet explorer, unu apyroi Be0-0paysep.
CBobOojHo pacnpoctpansiembie CKM, a Taxxke Matlab, Maple.
Cucrema ynpasnenuns caiitamu 1 C-butpukc, perakuus CTaHaapr.
[Tnardpopma 1C nocnenueit Bepcuu.
Virtual Box+ Windows 10.
Ooomnouka Eclipce.
Jlekuu ¢ TPUMEHEHUEM MYJIbTUMEIUMHBIX MATEPUAIIOB.
DneKkTpoHHAs TouTa ISl MPOBEJACHUS JUCTAHIIMOHHOTO O0y4YeHUS U KOHCYJIbTa-
1004078

10.Skype B ayza. 2206B nist KOHCYJIBTAIM CO CTYACHTaMH, TI0 COCTOSIHUIO 3I0POBbBS

HE UMEIOLIMMH BO3MOYXHOCTH MOCEIIATh 3aHSATHUS.

OBnageHne TUCHUIUIMHON «MaTteMaTHYecKUui aHaiau3» MPEANOJIaracT MCIOJIb30BaHUE
CIeAYIOIIMX 00pa3oBaTeIbHBIX TEXHOJIOTUM (METOIOB):
® 1ekuusa (6600Has, 0030pHas, penpooyKmueHO-UHPOPpMaAUUOHHAA, 3AKTIOUUMENb-
Has) - 1e1eco00pa3HOCTh TPAIUIIMOHHOMN JEKIIUU COCTOUT B PEIICHUU CIIEAYIOIUX 00-
pa3oBaTEIbHBIX W PA3BHBAIOIIMX 33/1ad Kypca: MOKa3aTh 3HAYMMOCThH Kypca sl Ipo-
(beccruoHaIbHOTO CTAaHOBJICHHSI OyAylIero 6akajaaBpa; MPeCTaBUTh JIOTHUECKYIO CXEMY
M3Y4YEeHUS TIPEICTABICHHOTO Kypca; chOpMUPOBATH MOTHBAIIMIO OaKaJIaBpOB HA OCBOE-
HUE yuyeOHOTO MaTepHalia; CBS3aTh TEOPETHUECKHN MaTepual C MPaKTHUKOW Oymyien
npodeccuoHanbHON JeATEeIbHOCTH; MPEACTaBUTh HAYYHO-TIOHSTUHHYIO OCHOBY H3Y-
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YaeMOM NUCHUIUIMHBI; CHCTEMATU3UPOBATh 3HAHUS OakajJaBpOB MO M3yyaeMoil mpobiie-
Me; pacIIUpUTh HAYYHBIH KPyro3op OakaiaBpa Kak OyylIero crenualucta u T.1.;

® jleKuus-teceda - NO3BOJSET YUUTHIBATH OTHOLIIEHUE OaKallaBpa K U3y4aeMbIM BOMPO-
cam, BBISIBJISITh IPOOJIEMBI B MPOLIECCE WX OCMBICICHHUSA, KOPPEKTHUPOBATH JOMYyCKAEMbIE
OIIIMOKH U T.J.;

® JIeKYUA-OUCKyccua - TIPEACTABIISIET OpPraHU3aldI0 AUAIOroBOKM (QopMbl OOydeHHS,
co3farouieit ycioBus A1 GOpMHUPOBAHUS OLIEHOYHBIX 3HAHUM OaKaaaBpoB, 00YCIOBIU-
BAIOIIUX MPOSIBJICHUE WX MPO(PECCHOHAIBLHON MO3UIIMU KaK OYyIylIero CHernuaincTa;
(dbopMupyeTCs yMEHHE BBICKA3bIBaTh M apryMEHTUPOBATH JIMUHYIO TOUYKY 3PEHHUS; pa3-
BHBAETCS CIOCOOHOCTD K TOJIEPAHTHOMY BOCIIPUSITHIO UHBIX TOUEK 3PEHUS U T.1I.;

® (M0320601l WimMypm» - METOJ KOJUIEKTUBHOIO T€HEPUPOBAHUS UJEH U UX KOHCTPYK-
THBHAas MPopaboTKa MPH PELICHUU MPOOJIEMHBIX 3a7a4 MPEIoaraeT Co3/JaHue ycio-
BUU NIl pa3BUTHSI YMEHUH BbIpakaTh COOCTBEHHBIE B3IVIAIbl, pa0OTaTh BO B3aUMOJIEH-
CTBUU C APYTMMH JIFOJABMH U T.[1.;

® 1a0opamopHan ¢ pazdopom KOHKPEMHbBIX CUMYyauuil — IPEANOIAracT BKIIOUYEHUE
KOHKPETHBIX CHUTYyalUd, OTPa)KaIIIUX MpoOiaemMbl MPodhecCHOHANIBHONU IEATEIbHOCTH;
co31aETCs CUTYallMsl, MO3BOJISIONIAs «IIEPEBO/I» TO3HABATEILHOIO NHTEPECA HA YPOBEHD
PO ECCUOHAIBHOTO; aKTUBU3UPYETCS BO3MOXKHOCTh 3aHATHh MPOPECCUOHANBHYIO MO-
3UIMI0, PA3BUTh YMEHHUS aHAN3a, CPAaBHEHUS U 000O0IICHHUS;

® PA3paAdOMKA KOMRNbIOMEPHBIX NPOZPAMM — TIPEIIIONIATacT pa3BUTUE YMEHHM CHUC-
TEMHO IIPEICTaBUTh KOMIIBIOTEPHYIO ITPOrpaMMy U3yYEHHsI MATEMATUYECKUX ITOHSATU;
® mpeHun2 1O HUCIOJb30BAaHUIO METOJIOB MCCIIEIOBAHUS NPHU U3YYEHUH KOHKPETHBIX
npo0JsieM MaTeMaTUKU — OTpabaThIBAETCS YMEHHE U HaBBIKM PELICHUS] MaTeMaTHYECKUX
3a/1a4 ¥ OCTPOCHMSI MaTEMAaTUYECKUX MOJIEIEH;

® peghnekcusn - obecrieunBaeT caMOaHa N3 U CAMOOIIEHKY JTOCTHKEHUS pe3yIbTaToB I0-
3HABATEJIbHOW JEATEIIBHOCTH.

11. ONMCAHUE MATEPHUAJIbBHO-TEXHUYECKOM BA3bI, HEOBXOJUMOM 1151
OCYUIECTBJIEHUSA OBPA30OBATEJIBHOT'O IMPOIIECCA IO JUCHUILINHE

JIexiuu 1o TUCIUIUIMHE MPOBOISTCS B y4eOHOW ayAMTOpHUH, OCHAIIIEHHON 0O0Jb-
ot gockoi u mesnoM (uiomacrepom). [IpakTruueckue 3aHITHS TPOBOJATCS B KOMITBIO-
TEPHBIX KJaccax yueOHoro kopiryca Ne 2 ¢ yCTaHOBJIICHHBIM HEOOXOIMMBIM MPOTPAMM-
HBIM 00ECTIEYeHHEM U C BBIXOAOM B MIHTEpHET U JOCTYNOM B 3JEKTPOHHYIO MH(POpMa-
IIMOHHO-00pa3oBaTenbHyto cpeny Kem['Y (B Tom umcne aemo3utapuii mHGOPMAIMOH-
HO-00pa3oBaTenbHBIX pecypcoB KemI'Y) u B 25IeKTpOHHO-OMOIMOTEUHBIE CHCTEMBI
"VHUBEPCUTETCKA I BUBJINOTEKA OHJIAVH", "JIAHb".

Komriekt mporpamMmmMHOTo oOecniedeHusi, HeOOXOAUMBIN JIsl 00SCTICUCHHS TUCITH-
TJTMHBI, BKITFOYACT CIIEAYOIIHE MPOTPAMMHBIE TIPOTYKTHI:

1. Microsoft Office 2010 (www.microsoft.com) — sunien3ust KemI'V.

[TomemeHust 17151 CaMOCTOATEIHHON pabOThl 00YYAIOIINXCS OCHAIIEHBI KOMITHIO-
TEpHOM TEXHUKOU ¢ MOAKIOUeHHEM K cetu "HMHTepHer" m obOecrneueHuEeM JOCTyIa B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTENIbHYIO Cpey OpraHU3aIliy.

Coneprxanue yueOHOM AUCIMIUIMHBI IPEJICTABICHO B ceTu HTEpHET.
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Hayunas 6ubnuoreka Kem['Y obnamgaer moctatodHbiM Aiisi 00pa30BaTEIbHOTO
npolecca KOJIMYECTBOM 3K3EMILIAPOB YUeOHON TUTEepaTyphl U HEOOXOAUMBIM MUHUMY-
MOM TEPUOMYECKUX U3JIAaHUN JJI1 OCYIECTBICHUS METOIMYECKOr0 U HAYYHO - MCCIIe-
JIOBATEJIbCKOTO Mpoiiecca. IMEIOTCS OCHOBHBIE OTEYECTBEHHBIE aKaJIeMUUECKHE U OT-
pacieBble HayyHbIE U METOJAMYECKUE >KYypHAJbl, KAOMHET MaTeMaTUKH, OCHAIICHHBIN
y4eOHO-METOIMYECKOM JIUTEPATYpOr U CPEICTBAMU O0yUYEHUS.

DNEeKTPOHHO-OMOJIMOTEYHbIE CUCTEMBI (3JIEKTPOHHASI OMOJIMOTEKA) U3aTeNIbCTBA
«Jlamb» m «YHuBepcuTeTckas OubmMoTeKa online», 31EKTpOoHHAs WHGOPMAIMOHHO-
oOpasoBarenbHas cpefia 00eCIeYMBalOT OTHOBPEMEHHBIN JOCTYIT HE MEHEe 25 MpOIeH-
TOB, 0OYYArOIIMXCS MO MporpaMMe GakaiaBpuara.

12. Nnble cBeleHUA U (MJIM) MATEPUAJIbI

12.1. Ocobennocmu peanusayuu OUCUUNIUHBL 011 UHBAIUOO08 U JIUY C OZPAHUYEH-
HbIMU 803MONCHOCIAMU 300P06bA

B nensix obecrnieuenrs oOy4aroninxcsi MHBAJIUOB U JIMI] C OTPAHUYECHHBIMHU BO3-
MOKHOCTSIMH 3JI0POBbsI OMOJIMOTEKa KOMIUIEKTYET (DOHJT OCHOBHOM y4eOHOM JIUTEpaTy-
pOii, alanTUPOBAHHOW K OTrPAHUYEHUIO HMX 30POBBS, MPEIAOCTABISET BO3MOKHOCTH
yJIaJIEHHOTO HCIIOJIb30BaHUS JJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, MOCTYI K KO-
TOpBIM OpraHu3oBaH B KeMepoBCKOM TocyapCTBEHHOM YyHHBepcutTere. B Oubinmoreke
MIPOBOJIATCS MHANBUAYATbHBIC KOHCYJIBTAIIUU IS JAHHOW KaTETOPHWH IOJIb30BATEIICH,
OKa3bIBAETCS TIOMOIIh B PETUCTPAIIMU W MCIIOJIH30BAHUH CETEBBIX M JIOKAIBHBIX DIICK-
TPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEAOCTABISIOTCS MECTa B YUTAIBHBIX 3ajiax,
000pyI0BaHHBIC MPOTPAMMaMH HEBH3YaJIBHOTO JOCTYIA K WH(POpMAIWH, SKPaHHBIMHU
YBEJTMYHUTEIISIMA H TEXHUICCKUMHU CPEICTBAMH YCUIICHUS OCTATOYHOTO 3PCHUSI.

KemepoBckuil rocy1apCTBEHHBIM YHUBEPCUTET COTPYIHHYAET ¢ ['ocymapcTBeH-
HBIM Ka3€HHBIM YUPEXKJIeHUEeM KylbTyphl «KemepoBckas oOacTHas crienraibHas Ouo-
JUOTEKA IS HE3PSIUNX M CIIAOOBHAAIINX» Ha OecruiaTHOM ocHoBe. OO0ydJaronuMcs mpe-
JOCTABIISIFOTCA CIEAYIOLINUE YCIYTHU:

® BbIJja4a JIUTEPATYPHI B OTAENIAX 00CTY>KUBAHUS;

® YHIVWBHIYyAIBHOE YTCHHUE TUIOCKOMIEYATHOU JTUTEPATYPHI YTEIIOM;

® KOHCYJIbTAIIUU JJI HE3PSIYMX MOJIb30BaTesel Mo paboTe Ha KOMIIbIOTEpe ¢ Opaii-
JIEBCKUM JIHCILIEEeM, TI0 paboTe B ceTu MHTEepHET;

® TMIPEAOCTaBIICHUE HE3PSIYUM TIOJH30BATEISIM BO3MOXKHOCTEH CaMOCTOSITEIIbHOMN
paboThI HA KOMIBIOTEPE C UCTIOIB30BAHUEM aJIalITUBHBIX TEXHOJIOTHH;

® T[IPOBEACHHUE MPAKTHUYCCKUX 3aHATHI MO 00YYCHUIO UCIOJIb30BAHUIO TPAJAUIIMOH-
HOTO U DJICKTPOHHOTO KaTaJoroB W OMOIMOTEUHO-OMOIuorpaduueckux 6a3 jgaH-
HBIX (B T. 4. yJIaJICHHBIX);

e 1pokaT TU(HIOMArHuTo(HOHOB, TU(PIODIIIIIIIEEPOB.

B mporiecce m3ydeHus AWCHUILUIMHBI U OCYIIECTBJICHHS MPOIEIYP TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH W MPOMEKYTOYHOM aTTECTAIIMH JIUI[ C OTPAaHUYCHHBIMUA BO3-
MOKHOCTSIMH 37I0POBbSI TIPUMEHSIFOTCS aJanTUPOBaHHBIC (POPMBI OOyUEeHHS C y4ETOM
WHIUBUyAIbHBIX TICHXO(pu3uoiorniyecknx ocobennocredt. Ilpu ompenenenun (opm
MPOBEICHHS 3aHATUN C OO0YYAIONMMUCSI-UHBAIMIAMHA YUUTHIBAIOTCS PEKOMEHIAINN
JAHHBIE 10 Pe3yJIbTaTaM MEIUKO-COLMAIbHON 3KCIEPTU3BI, COAECPKALIUECS B UHIUBH-
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JyalbHOUW MpoTpaMMe peadbuiuTalii WHBAINIA, OTHOCUTEILHO PEKOMEHJOBAaHHBIX YC-
JIOBUH U BUAOB TPy/a.

[Tpu HeoOxoauMocTH OOyvaromuecs U3 Yucia WHBAJIUIOB U JIUI C OTPaHUYCH-
HBIMH BO3MOXXHOCTSIMU 3JI0POBBSI TMOJB3YIOTCA CHEIUATbHBIMU Pa0OYMMH MECTaMU,
CO3JJaHHBIMH C YYETOM HAPYIICHHBIX (PYHKIMI U OrpaHUYEHUHN )KU3HEEATEIbHOCTH.

JIist vt ¢ HapyIeHUueM 3peHus (CIEnbIX U Ca0OBUASIINX):

e CIELUATU3UPOBAHHOE cTaloHapHoe pabouee mecto INCUC 201;
e CICIUAIN3UPOBAHHOE CcTallMoHapHoe padbouee mecto InCUC 221;
e crnenuann3npoBanHoe moouibHoe mecto INHOT 301;

e npuHntep bpaitns (+I10 mis Tpancasaiuu Tekcta B mpudt bpaits).

JIns man ¢ HapyleHrueM ciyxa:

e cuctema nHpOpMalMOHHAS Il crabociplmanux cranuonapaas «Mctok»
C-1H;

e (OecnpoBOJHAs 3BYKO3aIMCHIBAIOIIAS AMIMAPATypa KOJJIEKTUBHOTO MOJb30-
BaHUs: paauo kinacc (paguomukpodon) «Coner-PCM» PM-3.1.

Jns v ¢ HapyILIEHHEM OTIOPHO-ABUTaTENIbHOIO anmnapara:

® KOMIBIOTEPHBIM CTON ISl JIMI C HAPYLIEHUSIMU OIOPHO-IABUTaTEIbHON
CUCTEMBI C 3JEKTPOIPUBOJIOM;

e KJaBHMATypa C HAKJIQJAHOW M C KHOINOYHOM MBIIIKOW C PACHOJIOKEHUEM
KHOTIOK CBEpXY AKKOP/I;

e OecnpoBojHas Mblib TpekOou st 1K Logitech M570;

® KJIaBHATYpa C JDKOMCTHKOM JIJI BBIOOpA KJIABUIIK HA I[BETOBOM IOJIE.

OcobeHHOCTH TIpoliecca M3Y4YeHUs TUCHUIUIMHBI M OCYIIECTBICHUS MPOLEIYP
TEKYIIIEr0 KOHTPOJIS YCTIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIUU:

Jns v ¢ HapylieHUueM 3peHUs 3aJaHus U MHCTPYKIHUU MO WX BBIMOJHEHUIO
MPEOCTABISIOTCS ¢ YKPYMHEHHBIM MIPU(TOM, IJI CIENbIX 3aaHus O(QOopMIISIOTCS
penbedHO-TOUeYHBIM MpudTOM bpailyis win B BHUAE JIEKTPOHHOTO JOKYMEHTA, JTOC-
TYIHOTO C MTOMOIIbI0 KOMITBIOTEPA CO CTIECIIMAIM3UPOBAHHBIM IIPOTPAMMHBIM 0bOecTiede-
HUEM JIJIS CIICTIBIX, JIN0O 3aunThiBatoTcs uM. [Ipu HEOOX0UMOCTH obecTieunBaeTCs NH-
IYBHIyaJbHOE PaBHOMEPHOE ocBenieHue He meHee 300 JroKC, IpeaoCTaBIsIeTCs YBEIu-
YUBAIOIIEE YCTPOMCTBO, @ TAKKE BO3MOXKHOCTH HMCIOJIH30BaTh COOCTBEHHOE YBEIHYH-
BAIOLIME YCTPOUCTBO.

s i ¢ HapyLIEHWEeM ciiyXxa AUAAKTUYEeCKUN Matepuall (3alaHusl U UHCTPYK-
UM K UX BBIMOJHEHUIO) TIPEAOCTABISIOTCS B MUCHbMEHHOU (hOpME HIIM JIEKTPOHHOM
BHJIC TIpU HEOOXoaUMOCTH. [Ipn HEOOXOAMMOCTH CTYyAEHTaM MPEAOCTABISAETCS 3BYKO-
YCUJIMBAIOIIAs anmaparypa HHAUBUAYaTbHOTO MOJb30BaHUSI.

Jnst uI ¢ TSOKENIBIMUA HapyIICHUSIMH PEYd TEKYIIUA U MPOMEXYTOUHBIA KOH-
TPOJIb MPOBOJIATCS B TUChbMEHHOH (hopme.

[Ipn HEOOXOAMMOCTH JIMIY C OTPAHMYCHHBIMU BO3MOXHOCTSIMU 3JI0POBBS TIpe-
JIOCTaBJISICTCSl JOMOJHUTEILHOE BpEeMs JJIsl BBINOJHEHHUS 3aJlaHWM W CJadu dK3aMe-
Ha/3auéTta, HO He OoJiee yeM Ha 0.5 yaca.
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CTyneHThl ¢ OTpaHUYEHHBIMHA BO3MOXXHOCTSIMU 3[IOPOBBS CAAIOT SK3aMEH/3a4ET B
OJIHOM ayJTUTOPUHU COBMECTHO C MHBIMU OOYYAIOIIMMHUCSA, €CIIU 3TO HE CO3JaeT TPYAHO-
CTEH JUIsl CTY/IEHTOB MpU CAaue IK3aMeHa/3auéra.

CTyneHTBl C OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbS MOTYT B IIpOLECCE
oOyuYeHUsl U MPOXOXKIECHUS TEKYLIETO U UTOrOBOIO KOHTPOJIS IOJIb30BAThCS TEXHUYE-
CKHMH CpeACTBaMH, HEOOXOAMMBIMU UM B CBSI3U C MX WHJMBUIYaJbHBIMU OCOOEHHO-
CTSIMH.

JlommyckaeTcsi MpUCyTCTBUE B ayIMTOPUHU BO BpeMsl CIayM IK3aMeHa/3auéTa accu-
cTeHTa 13 yucia paboTHUKOB KeMI'Y miam nmpuBiaed4E€HHBIX JHUL, OKAa3bIBAIOLIUX CTYJICH-
TaM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3JI0POBbS HEOOXOAUMYIO TEXHHUYECKYIO TO-
MOIIIb C YIETOM MX MHAUBUIYATBHBIX OCOOCHHOCTEH (3aHATH pabodee MECTo, TIepe/IBH-
ratbCs, MIPOYUTATh U OPOPMUTH 3aJaHKE, OOIIATHCS C MIPETIOAABATEISIMU).

OcoOble ycrnoBuUSl PEIOCTABISAIOTCS CTYACHTaM C OIPAaHUYEHHBIMH BO3MOKHO-
CTSIMH 3/10POBbsSI HA OCHOBaHHHM 3asIBJIICHUS, COAECPKAIIETO CBEACHUSI O HEOOXOAUMOCTH
CO3JaHMsl COOTBETCTBYIOIINX CIELUATIBHBIX YCIOBU.

CocraButenb: Yyemes A.B., k.¢.-M.H., 1o1eHT kadeapsl pyHAAMEHTAILHOW MaTeMaTHKU
N®H Keml'Y

(Pamunus, unuyuansr u donrdxcnocms npenooasamens (et))
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