MHWHOBPHAYKH POCCHUU

®denepanbHOE rOCYIapCTBEeHHOE OKOIZKeTHOEe 00pa30BaTe/IbHOE YIPEKICHHE BBICIIECT0
o0pa3oBanusi «l'opHO-AnTaiicKuii rocyiapcTBeHHbIl YHUBEPCHTET»
(PI'OY BO I'Al'Y, I'AL'Y, I'opHo-AsTalicKMil TOCYIapCTBEeHHbIN YHHBEPCHTET)

MaTeMaTHYeCKH aHAJIN3

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)
3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 02.03.01_2025 625.plx
02.03.01 MaTemaTuka 1 KOMIBIOTEPHbBIE HAYKU
Hudpossie TeXHOTOTHA

Kpanmnouxamus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 23 3ET

Yacos 1o yueOHOMY IJIaHy 828 Bunbl KOHTpONS B ceMecTpax:
B TOM YHCJIE: sK3amensl 1,2, 4, 3
ayUTOPHbIE 3aHATH 414
camocTosITeNbHast paboTta 260,1
4acoB Ha KOHTPOJIb 139

Pacrlpez[e.ﬂeﬂne YaCoB JUCHHUIIJIMHBI 110 CEMECTpaM

Cemect
(<Kypc>. <CeMeCT§Ha Kypee>) 1(1.1) 2(1.2) 320 42.2) Viror
Henens 17 17 2/6 17 1/6 16 3/6
Bup 3anaruit vI PII v PII vl PIT I PII i

Jlexuuun 54 54 54 54 54 54 36 36 198 1
[IpakTuueckue 54 54 54 54 54 54 54 54 216 2
Koncynbranum (s cTyaeHTa) 2,7 2,7 2,7 2,7 2,7 2,7 1,8 1,8 9,9 9
KoHTpons camocTosTensHON paboThI TIPH 0,25 0,25 0,25 0,25 0,25 0,25 0,25 (0,25 |1 1
MPOBEICHUH aTTECTAlUU
Koncynbranuu nepes 5K3aMeHOM 1 1 1 1 1 1 1 1 4 4
Uroro ayn. 108 108 108 108 108 108 90 90 414 |4
Konrakrnas pabora 111,95 | 111,95 | 111,95 | 111,95 | 111,95 | 111,95 | 93,05 | 93,05 | 428,9 | 4
Cam. pabota 69,3 69,3 69,3 69,3 333 333 88,2 [88,2 |260,1 |2
Yacel Ha KOHTPOJIb 34,75 (34,75 (34,75 |34,75 |34,75 |34,75 |34,75|34,75 | 139 1
Hroro 216 216 216 216 180 180 216 | 216 828 8




IIporpammy coctaBuin(u):

cm. npenodaéamens, Baynun [mumpuii Anexceesuy

Paboyas mporpaMma JUCIUATUTAHBI
MareMaTH4yecKHid aHaJIM3

paspaborana B coorBercTBuu ¢ ®I'OC:

®denepalbHBIN rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT BBHICILIETO0 00pa30BaHMs - OaKalaBpUAaT 110 HATIPABICHUIO MOJATOTOBKU
02.03.01 MaremaTnka ¥ KOMIbIOTEpPHBIC HayKH (prka3 MunoOpHayku Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHAa Ha OCHOBAaHWHU y4eOHOTO IUIaHA:
02.03.01 MaremaTuka U KOMIBIOTEPHBIC HAYKH
YTBEPXKICHHOTO Yu4&HBIM coBeTOM By3a oT 30.01.2025 mporoxoi Ne 2.

PaGouast mporpaMma yTBepiKAeHA Ha 3aceaHuu Kadeaps
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 12.04.2025 npotokon Ne 10

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2026-2027 yaeOHOM roly Ha 3aceJaHuu Kadbeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 2026 1. No
3aB. kadenpoit bormanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonHenns B 2027-2028 yueOHOM roay Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2027r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHeHus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2028 . Ne
3aB. kagenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2029-2030 yueOGHOM roay Ha 3aceIaHuu Kaheapbl
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2029r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | LJenu: O3HaKOMIICHHE CTYICHTOB C OCHOBHBIMH HMOHATHUSMH M METOJAMH TEOPUH HPENENIOB, Tu(depeHIHaIsHOTO U
HUHTETrPaIbHOTO UCUUCICHUS (DYHKIMI OJHOTO M HECKOJIBKHUX IEHCTBUTEIBHBIX NEPEMEHHBIX.

1.2 | 3aoauu: - n3ydeHne TeOpPETUIECKUX OCHOB MaTEMaTH4ECKOrO aHAIH3a, IIPHEMOB M METOJI0OB MCCIICAOBAHUS U PELICHUS
MaTeMaTHYECKH M JOTUYECKH (hOPMaTN30BAHHBIX 3a/1a4 C IIOMOIIBIO MOJIOKEHUH MaTeMaTHYECKOTO aHAIN3a;

- (hopMHpOBaHNE KyIbTYPHl MBIIUICHHUS, YMCHHS AEMOHCTPHPOBATh 0a30BbIC 3HAHUS MaTEMAaTHYECKOTO aHAJH3a, U
IpHuOOpeTaTh HOBBIE HAYYHBIC W MPO(ECCHOHANBHBIE 3HAHUS 10 MATEMAaTHYECKOMY aHAIH3Y;

- (hopMHpOBaHNE HABBIKOB aHANN3a (PyHIAMEHTANbHBIX M NPUKJIAAHBIX TEOPUH, KOHIENINH, (JaKTOB, a TaKXKe
MOCTPOCHHUS MaTEMaTHYECKUX MOZEeH M3ydaeMbIX MPOIIECCOB C MOMOIIBI0O METO0B MaTEMaTHYECKOTO aHAJIM3a.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxkn (pazpen) OOIT: b1.0.15

2.1 | TpeGoBaHus K NpeABaAPUTEILHOIl IOATOTOBKE 00y4al0IIerocs:

2.1.1 | dnst n3ydeHus Kypca MaTeMaTHIECKOTO aHaIHu3a TPEOYIOTCS 3HAHUS IIKOIBHOTO Kypca MAaTEMaTHKH.

2.2 | AucuMnJuHbI M MPAKTHKH, AJI5 KOTOPbIX OCBOEHHUE TAHHOH TUCHUILINHBI (MOIYJ/Is1) HEOOX0AMMO KaK
npe/iIecTBYOIIee:

2.2.1 | CroxacTuueckuii aHaIu3

2.2.2 | InbdepeHtmaibHbIe ypaBHEHU

2.2.3 | KommiekcHbIi aHamn3

2.2.4 | OyHKUNOHANBHBINA aHATIHN3

2.2.5 | Yncnenuble METOIBI

2.2.6 | YpaBHEHUS C YaCTHBIMHU MPOU3BOJAHBIMU

3. KOMIOETEHIIMHU OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIETATE OCBOEHHUSI TUCIAILIAHBI
(MOZY.JIS)

YK-1: Cnocoden OCYyIIECTBJIATH IIOUCK, KpI/lTl/I‘{eCKHﬁ AHAJIU3 U CHHTE3 I/IH(I)OpMa].lI/Il/I, NPpUMEHATD CHCTEMHBbIH MOAXO0X s
pelIeHUA MOCTABJICHHBIX 3a1a4

HNI-1.YK-1: leMoHCcTpUPYET 3HAHHE 0COOEHHOCTEH CHCTEMHOI0 M KPUTHYECKOT0 MbILIJIEHHUS], APTYMEHTHUPOBAHHO
(¢hopmupyer codOcTBeHHOE CyXKIeHHe H OLeHKY HH(opMannyu, NPUHUMAeT 000CHOBAHHOE pellleHue.

3HaeT 0COOCHHOCTH CHCTEMHOTO M KPUTHYECKOTO MBIIUICHHS, apTYMEHTHPOBAHHO (POPMHUPYET COOCTBEHHOE CY)KACHHE H OLICHKY
nH(popManuy, IPUHAMAaET 0OOCHOBaHHOE PELICHHE.

HNI-2.YK-1: [IpumensieT jJornyeckue popmMbl H MpoIeayphbl, CIIOco0eH K pedieKcuu 1Mo MmoBoy COOCTBEHHON U 1YKOii
MBICJIUTEIbHOM JAeATCJIbHOCTH.

VMeeT MPUMEHST JOTHYeCKHe GOPMBI ¥ IPOLEAYPHL.
BnageeT crmocoOHOCTBIO pedIeKCHH IO TOBOAY COOCTBEHHOW U UY)KOM MBICTHTENBHON AESITEIHHOCTH.

HNI-3.YK-1: AHanuzupyer HCTOYHUKH MH(POPMALUM € 1eJIbIO BbISIBJICHHS MX IPOTUBOPEYMii M IIOUCKA JOCTOBEPHbIX
CYXKICHM.

AHaJ'II/IBI/IpyeT HUCTOYHHUKH I/IH(i)OpMaHI/II/I C IICJIBIO BBIABJICHUSA UX HpOTI/IBOpe‘H/II\/‘I 1 TOUCKa JOCTOBEPHBIX Cy)KI[eHPIﬁ.

OIIK-1: Cnoco6eH KOHCYILTHPOBATh U HCIOJIb30BaTh yHIaMEHTAIbHbIC 3HAHUSA B 00J1aCTH MATEMATHYECKOI0 aHAJIN3A,
KOMILJIEKCHOT0 M ()yHKIMOHAJIBHOI0 aHAJIM3a AJIre0pbl, AaHAJIMTUYECKOI reoMeTpuH, AU depeHnaNbHOi reoMeTPUM U
Tonosaoruu, 1M depeHunaIbLHBIX YPABHEHUH, JUCKPETHOH MATEMATHKH M MaTeMaTH4YeCKOI JIOTUKH, TEOPUH
BePOSITHOCTEIi, MAaTeMATH4YeCKOIl CTATHCTHKH H CJIy4aiiHbIX NPOLeCCOB, YHCJIECHHBIX METOA0B, TEOPETHYECKOIl MEXaHHKH B
NMpo(hecCHOHATBHOM 1eSITeIbHOCTH

N-1.0IIK-1: 3HaeT oCHOBHBIE IOHATHUS, ONIPe/ieIeHNs], CBOICTBA MAaTeMATHYECKHX 00beKTOB, GOPMYIMPOBKH H METOAbI
JA0KA3aTeJbCTB MAaTEMATHYCCKUX YTBepsKIeHU i

3HaeT OCHOBHBIE ONPEAETICHUS M TEOPEMbI TUCUUTUIMHEL "MaTeMaTHYeCK1ii aHamu3", 3HaeT MPEeUMYILECTBAa U HEAOCTATKA METOI0B
peleHus 3aaa4.

N-2.0IIK-1: YMeeT 10Ka3bIBATh YTBEP:KIACHHS, PeHIATH 3212491 B 00JIaCTH MATEMATHYECKUX HAYK

YMeeT noKa3sIBaTh YTBEPKACHHS, PEIIAaTh 3aja4l B 00JIaCTH MaTeMaTHIECKOTO aHaIN3a.

HN-3.0IIK-1: CnocodeH KOHCYJIbTHPOBATH B 00J1acTH PYHAAMEHTAJIBHOH MAaTEMATHKH

BnaneeT CIIOCOOH KOHCYJIBTUPOBATH IO BOMPOCAM JUCHUIITIMHBI MATEMATUICCKOI'O aHaJIn3a

OIIK-2: Crioco0eH NpOBOAUTH MO/ HAYYHBIM PYKOBO/JCTBOM HCCJI€0BaHHE HA OCHOBE CYIIECTBYIOIIIMX METO/I0B B
KOHKPeTHO# 00/1acTH IPO(ecCHOHAIBLHOM 1eATeJIbHOCTH




HN-1.0IIK-2: 3naeT cymecTBYIOLIME METOAbI MCCJIEJOBAHUS B KOHKPETHOI 00/1acTH Npo(eccuoHATbHOI 1esITeIbHOCTH

3HaeT CYHICCTBYIOIIUEC METOAbI UCCIICIOBAHUSA B 00J1aCTH MaTEMaTHYECKOTI'O aHAIIN3a

NA-2.01IK-2: YMeeT npMMEHATH CYLIECTBYIOLINE METO/AbI HCCIeI0BAHUS B KOHKPETHOH 00J1acT npodeccuoHaIbHOMI
JeiITeILHOCTH

Vmeer MPUMECHATH CYIIECTBYIOIUE METOJABI UCCIIEJOBAHSA B 00J1acTH MaTeMaTHIECKOT0 aHaIKM3a

HN-3.0IIK-2: Biaaneer HaBbIKaMH NMPOBeAeHUS MCCJIEI0BAHUS HA OCHOBE CYIIIECTBYIOIIUX METO/I0B B KOHKPETHOIi 00/1acTH
npogeccHOHAIBLHOM AeATeTbHOCTH

Brnaneer HaBpIKaMU HCCIIEI0BATEIIBCKOM pa60TBI B 00JIaCTH MaTeMaTHYECKOTO aHAJIh3a

OIIK-3: Cnioco0eH caMoCTOSTeIbHO NpeacCTaBJATbD HAYIYHbIC PE3YJIbTAaThl, COCTABJIATH HAYIYHbIC JOKYMEHTBI 1 OTYETBI

HN-1.0IIK-3: 3HaeT NpUHIUNBI H3JI0KEHUS] HAYYHBIX pPe3yIbTaTOB B opMe 10KJIAAa, JeKINHU, IPe3eHTAlHH, HAYYHOT0
TeKCTa, HAYYHOT'0 JOKYMEHTa, 0T4eTa

3HaeT MPHUHITUITE M3JI0KECHUS HAyYHBIX Pe3yJIbTaToB B (hOpMe TOKIIaa, JIEKIHH, TPEe3eHTAI[NH, HAy9HOTO TeKCTa, HAyIHOTO
JOKyMEHTa, OTUeTa B 00IaCTH MaTeMaTUIECKOTO aHAIIN3a

HN-2.0IIK-3: YmeeT BbIIEIUTh HeO0X0AMMbIE MIPeIBAPUTEIbHbIE CBEICHUS], BbIOPATh KJIIOYeBble MOMEHThI U3J10KeHMs,
0TOOPa3UTh BaKHeIyI0 HHGOPMALMIO IPH NMPEACTABIEHUM HAYYHBIX Pe3yJIbTATOB, IPH COCTABJIEHUH HAYYHBIX
JOKYMEHTOB U 0TYETOB

Vmeer BBIICTIUTDH HCO6XOZ[I/IMBIG npeaABapUTCIbHBIC CBEACHUAA, BBI6paTb KJIFOYCBBIC MOMCHTBI U3JIOKCHU, OTOﬁpaSI/ITL Ba)KHeﬁLHle
HH(bOpMaHPIIO Ipu NpeACTABJICHUN HAYIHBIX PE3YIIbTATOB, IIPHU COCTABJICHUN HAYYHBIX JOKYMCHTOB U OTUCTOB B obJractu
MaTCMaTHYCCKOT'O aHaJIu3a

MN-3.0I1K-3: Biajgeer HaBbIKAMH CAMOCTOSITEIbHOTO NPEICTABICHHS HAYYHbIX Pe3y/1bTaTOB, COCTABJICHHEM HAaY4YHbIX
JAOKYMEHTOB M 0T4eTOB

BHa}IeeT HaBbIKaMU CaMOCTOATEIIBHOI'O TPEACTABIICHUA HAYIHBIX PE3YIIHTATOB, COCTABJICHUEM HAYYHBIX JTOKYMCHTOB 1 OTUCTOB B
00J1acTH MaTeMaTHYEeCKOro aHaIM3a

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJINHBI (MOAYJIS)

Koz HaumenoBanue pasneios u Tem /Bua | Cemectp / | Yacos | Kommneren- | Jluteparypa | Hute | IIpumeuanue
3aHATHSA 3aHATHSA/ Kypc MU PAKT.

Paznen 1. Auddepenuuaibuoe
ucuyucjieHue QyHKIU OHOM
nepeMeHHOI.

1.1 OyHKIMK 1 MHOXKecTBa. /JIex/ 1 2 Na-1.YK-1 JI1.1 J11.2 0
N1I-2.VK-1 JI1.3J11.4
NI-3.YK-1 JI1.5J11.6
NJ-1.0I0K- JI1.7J12.1
2 UJI- J22J12.3
2.0IIK-2 J12.4 J12.5
NJ-3.0I1K-
2 UJI-
1.0I1K-3
NJI-2.0I1K-
3 UaI-
3.0I1K-3




1.2 UYucna. OnemenTapusle GyHKIuH. /JIex/ NA-1.YK-1 J1.1J11.2
na-2.YK-1 J1.3711.4
Ua-3.YK-1 JI1.5J11.6
WUA-1.0IK- | JI1.7J12.1
2 Uj- 2.2 J12.3
2.0IIK-2 J12.4 J12.5
na-3.0IK-
2 Uj-
1.0IIK-3
NO-2.0I0K-
3 UI-
3.0IIK-3
1.3 YucnoBsle MHOKeCTBa. /JIek/ NI-1.YK-1 JI1.1J11.2
Ua-2.YK-1 J1.3J11.4
Na-3.YK-1 JI1.5J11.6
UA-1.0IK- | JI1.7J12.1
2 Ua- J2.2J12.3
2.0IIK-2 J12.4 J12.5
na-3.0IK-
2 UA-
1.0IIK-3
NA-2.0I0K-
3 U1-
3.0IIK-3
1.4 IIpenen uncnoBoi Na-1.YK-1 JIL.1JI11.2
rocyenoBaTenbHOCTH. /JIex/ Na-2.YK-1 J1.3J11.4
NA-3.YK-1 JI1.5 J11.6
UA-1.0IK- | JI1.7J12.1
2 UJ- J2.2J12.3
2.0IIK-2 2.4 J12.5
na-3.0IK-
2 UA-
1.0IIK-3
NA-2.0IK-
3 U1-
3.0IIK-3
1.5 IIpenen u HENPEepHIBHOCTH na-1.YK-1 JI.1J11.2
¢ynaxnuit. /Jlex/ na-2.YK-1 J1.3J11.4
na-3.YK-1 J1.5J11.6
WJ-1.0IK- | JI1.7J12.1
2 Ul- J2.2J12.3
2.0I1K-2 2.4 J12.5
NJI-3.0I1K-
2 UJ-
1.0I1K-3
na-2.0IK-
3 UJ-
3.0IIK-3
1.6 CBoiicTBa HeMPepPBIBHBIX (PYHKINH. na-1.vK-1 JI1.1J11.2
HenpepbIBHOCTH 3/1IeMEHTAPHBIX NA-2.YK-1 JI1.3J11.4
Gbyaxuit. /Jlex/ Na-3.YK-1 JI1.5 J11.6
WUA-1.0IK- | JI1.7J12.1
2 U1- 22123
2.0IIK-2 J12.4 J12.5
na-3.0I0K-
2 U-
1.0IIK-3
NJI-2.0I1K-
3 U-

3.0IIK-3




1.7 Cpasuenue (yskimit. /JIex/ 4 NA-1.YK-1 J1.1J11.2
na-2.YK-1 J1.3711.4
NJ-3.YK-1 JI1.5J11.6
Ua-1.00K- | JI1.7J12.1
2 Uj- 2.2 J12.3
2.0IIK-2 J12.4 J12.5
nJI-3.0I1K-
2 Uj-
1.0IIK-3
NJI-2.0I1K-
3 UI-
3.0IIK-3
1.8 IIpoussonnas u nuddepeniuan. /Jlex/ 10 WUa-1.YK-1 JI1.1 J11.2
NJ-2.YK-1 JI1.3J11.4
n-3.YK-1 JI1.5 J11.6
UA-1.0IK- | JI1.7J12.1
2 Ua- J2.2J12.3
2.0IIK-2 J12.4 J12.5
n-3.0I0K-
2 UA-
1.0TIK-3
nJ-2.0IK-
3 U1-
3.0IIK-3
1.9 IIpousBoaHbie U T PEepeHIUATBI 4 Na-1.YK-1 JI1.1J11.2
BBICIITUX TIOPSIKOB. /JIek/ na-2.vyK-1 JI1.3J11.4
na-3.YK-1 JI1.5 J11.6
UA-1.0IK- | JI1.7J12.1
2 UJ- J2.2J12.3
2.0I1K-2 2.4 J12.5
na-3.0IK-
2 UA-
1.0IIK-3
n-2.0IK-
3 U1-
3.0IIK-3
1.10 JuddepeHnnanbHbie TEOPEMBI O 6 NJ-1.YK-1 JIT.1 J11.2
cpenHeM. PackpbiTie NA-2.YK-1 J1.3J11.4
HEOTPE/ICIICHHOCTEH 10 MTPaBUITY NJa-3.YK-1 JIL.5 JI1.6
Jlonurans. /Jex/ N-1.0I1K- JI1.7J12.1
2 Ul- J2.2J12.3
2.0I1K-2 2.4 J12.5
NJI-3.0I1K-
2 UJ-
1.0IIK-3
na-2.0IK-
3 UJ-
3.0IIK-3
1.11 ®opmyna Tetinopa. /Jlex/ 2 na-1.vK-1 JI1.1J11.2
na-2.YK-1 J1.3711.4
na-3.YK-1 J1.5J11.6
WO-1.00K- | JI1.7J12.1
2 U1- 22123
2.0IIK-2 J12.4 J12.5
nJI-3.0I1K-
2 U-
1.0IIK-3
NJI-2.0I1K-
3 U-

3.0IIK-3




1.12 HUccnenoBanue ¢pyHkuui. /Jlex/ NJ-1.YK-1 JI1.1J11.2
na-2.YK-1 J1.3711.4
nJI-3.VK-1 JI1.5J11.6
nJa-1.01IK- | JI1.7J12.1

2 Uj- 2.2 J12.3
2.0IIK-2 J12.4 J12.5
nJI-3.0I1K-
2 Uj-
1.0IIK-3
nJI-2.011K-
3 UI-
3.0IIK-3

1.13 Oyukin 1 MHOKecTBa. /I1p/ na-1.YK-1 J1.1J11.2
NJ-2.VK-1 J1.3J11.4
NJ-3.VK-1 JI1.5J11.6
UA-1.0IK- | JI1.7J12.1

2 Ua- J2.2J12.3
2.0IIK-2 J2.4712.5
nJ-3.0I1K-
2 UA-
1.0I1K-3
nJ1-2.0I1K-
3 U1-
3.0IIK-3

1.14 Yucna. DnemeHnTapHbie GyHKImH. /TIp/ Na-1.YK-1 JI1.1J11.2
nJ-2.VK-1 J1.3J11.4
na-3.YK-1 JI1.5 J11.6
UA-1.0IK- | JI1.7J12.1

2 UJ- 227123
2.0I1K-2 J2.47J12.5
na-3.0IK-
2 UA-
1.0I1K-3
n-2.0IK-
3 U1-
3.0I1K-3

1.15 UYwucnoBsie MHOKecTBa. /T1p/ NA-1.YK-1 JI1.1JI1.2
nJ-2.VK-1 J1.3711.4
na-3.YK-1 J1.5J11.6
NJ-1.01K- | JI1.7J12.1

2 Ul- J22712.3
2.0I1K-2 2.4 J12.5
NJI-3.0I1K-
2 UJ-
1.0IIK-3
na-2.0IK-
3 UJ-
3.0I1K-3
1.16 Ipenen yncnoBoi nJ-1.VK-1 J1.1J11.2
nocinenoBarensHocTy. /IIp/ NII-2.VK-1 JJ1.3J11.4
na-3.YK-1 J1.5J11.6
nJ-1.01IK- | JI1.7J12.1
2 U1- 22123
2.0IIK-2 J12.4 J12.5
nJI-3.011K-
2 U-
1.0IIK-3
NJI-2.0I1K-
3 U-

3.0IIK-3




1.17 IIpenen u HenpepsIBHOCTS (GyHKIwMA. /TIp/ 6 NA-1.YK-1 J1.1J11.2
NJ-2.YK-1 J1.3J11.4
Ua-3.YK-1 JI1.5J11.6
UA-1.0IK- | JI1.7J12.1
2 UN- 227123
2.0IIK-2 2.4 J12.5
na-3.0IK-
2 UN-
1.0I1K-3
na-2.0IK-
3 UI-
3.0I1K-3
1.18 CBoiicTBa HETIPEPBIBHBIX (DYHKIUIL. 6 Na-1.YK-1 JI.1J11.2
HenpepbIBHOCTH 3J1EMEHTAPHBIX NA-2.YK-1 JI1.3J11.4
¢ynaxuuii. /Tp/ NA-3.YK-1 JI1.5 J11.6
nJa-1.01IK- | JI1.7J12.1
2 UN- 227123
2.0IIK-2 J12.4 J12.5
na-3.0IK-
2 UN1-
1.0IIK-3
na-2.0IK-
3UA-
3.0I1K-3
1.19 CpaBHenune Gpynkuumid. /TIp/ 4 Na-1.YK-1 JI1.1J11.2
na-2.YK-1 J1.3J11.4
nJ-3.VK-1 JI1.5J11.6
nJ-1.01IK- | JI1.7J12.1
2 UN- J2.2J12.3
2.0IIK-2 2.4 J12.5
nJ-3.0I1K-
2 UN-
1.0IIK-3
nJ-2.0I1K-
3UA-
3.0IIK-3
1.20 [IpowsBonnas u quddepennnan. /Tp/ 10 NA-1.YK-1 JI1.1JI1.2
na-2.YK-1 J1.3J11.4
NJ-3.YK-1 J1.5J11.6
WJ-1.0IK- | JI1.7J12.1
2 Ul- J2.2J12.3
2.0I1K-2 J2.4J12.5
NJ-3.0I1K-
2 UNI-
1.0I1K-3
nJ-2.0I1K-
3 UJ-
3.0IIK-3
1.21 IIpousBoausie 1 AU epeHInaNb 4 na-1.vK-1 JI1.1J11.2
BBICIIUX TOPsiaKoB. /I1p/ Na-2.YK-1 JI1.3 J11.4
NJ-3.YK-1 J1.5J11.6
WUA-1.0IK- | JI1.7J12.1
2 UN- 227123
2.0IIK-2 J2.4J12.5
na-3.0I0K-
2 UN-
1.0I1K-3
NJ-2.0I1K-
3 U-

3.0IIK-3




1.22 JuddepennuanbHbie TEOPEMBL O NA-1.YK-1 J1.1J11.2
cpenHeM. Packpeitie Na-2.YK-1 J1.3J11.4
HEOIIPEEIIEHHOCTEN 110 paBUILy NA-3.YK-1 JI1.5 JI1.6
Jlonmrans. /TIp/ UA-1.0IK- | JI1.7J12.1

2 Uj- 2.2 J12.3
2.0IIK-2 J12.4 J12.5
na-3.0IK-
2 Uj-
1.0IIK-3
na-2.0IK-
3 UI-
3.0IIK-3
1.23 Dopmyna Teitnopa. /Tp/ WUa-1.YK-1 JI1.1 J11.2
Ua-2.YK-1 J1.3J11.4
Na-3.YK-1 JI1.5J11.6
UA-1.0IK- | JI1.7J12.1
2 Ua- J2.2J12.3
2.0IIK-2 J12.4 J12.5
na-3.0IK-
2 UA-
1.0IIK-3
na-2.0IK-
3 U1-
3.0IIK-3
1.24 Hccnenosanue ¢pynkuid. /T1p/ Na-1.YK-1 JI1.1J11.2
na-2.YK-1 J1.3J11.4
na-3.YK-1 JI1.5 J11.6
UA-1.0IK- | JI1.7J12.1
2 UJ- J2.2J12.3
2.0IIK-2 2.4 J12.5
na-3.0IK-
2 UA-
1.0IIK-3
n-2.0IK-
3 U1-
3.0IIK-3
1.25 Oynkimn 1 MHOXecTBa. /Cp/ na-1.YK-1 JI.1J11.2
na-2.YK-1 J1.3711.4
na-3.YK-1 J1.5J11.6
WJ-1.0IK- | JI1.7J12.1
2 Ul- J2.2J12.3
2.0I1K-2 2.4 J12.5
NJI-3.0I1K-
2 UJ-
1.0IIK-3
na-2.0IK-
3 UJ-
3.0IIK-3
1.26 Uucna. Dnemenrtapusie pyakiun. /Cp/ na-1.vK-1 JI1.1J11.2
na-2.YK-1 J1.3711.4
na-3.YK-1 J1.5J11.6
WUA-1.0IK- | JI1.7J12.1
2 U1- 22123
2.0IIK-2 J12.4 J12.5
na-3.0I0K-
2 U-
1.0IIK-3
NJI-2.0I1K-
3 U-

3.0IIK-3




1.27 UYucnossle MHOXecTBa. /Cp/ NA-1.YK-1 J1.1J11.2
na-2.YK-1 J1.3711.4
Na-3.YK-1 JI1.5 J11.6
NA-1.0I0K- JI1.7712.1
2 Uj- 2.2 J12.3
2.0IIK-2 J12.4 J12.5
NA-3.0I0K-
2 Uj-
1.0IIK-3
NO-2.0I0K-
3 UI-
3.0IIK-3
1.28 IIpenen yncnoBoi HUJI-1.VK-1 JI1.1J11.2
nocnenoBarenbHocTH. /Cp/ NI-2.VK-1 J1.3J11.4
Na-3.YK-1 JI1.5 J11.6
na-1.0IK- J1.7J12.1
2 Ua- J2.2J12.3
2.0I0K-2 J12.4 J12.5
NA-3.0I0K-
2 UA-
1.0I1K-3
NA-2.0I0K-
3 U1-
3.0IIK-3
1.29 IIpenen u HenpepbIBHOCTH QyHKIUH. /Cp/ Na-1.YK-1 JI1.1J11.2
Na-2.YK-1 J1.3J11.4
na-3.YK-1 JI1.5 J11.6
na-1.0IK- J1.7J12.1
2 UJ- JI2.2J12.3
2.0IIK-2 J12.4 J12.5
na-3.0IK-
2 UA-
1.0I1K-3
n-2.0IK-
3 U1-
3.0I1K-3
1.30 CBoiicTBa HEMPEePHIBHBIX (PYHKIINH. NJ-1.YK-1 JIT.1 J11.2
HenpepbIBHOCTD Ai1€MEHTapHBIX NA-2.YK-1 J1.3J11.4
¢ynkuwuit. /Cp/ NA-3.YK-1 JI1.5 J11.6
NJ-1.0I1K- JI1.7J12.1
2 Ul- J2.27J12.3
2.0I1K-2 2.4 J12.5
NJI-3.0I1K-
2 UJ-
1.0IIK-3
na-2.0IK-
3 UJ-
3.0I1K-3
1.31 Cpasnenune pynkuuit. /Cp/ na-1.vK-1 JI1.1J11.2
na-2.YK-1 J1.3711.4
na-3.YK-1 J1.5J11.6
WA-1.0I0K- JI1.7J12.1
2 U1- 22123
2.0IIK-2 J12.4 J12.5
NO-3.0I01K-
2 U-
1.0IIK-3
NJI-2.0I1K-
3 U-

3.0IIK-3




1.32 IIpoussonnas u quddeperuunan. /Cp/ 10 NA-1.YK-1 J1.1J11.2
na-2.YK-1 J1.3711.4
Ua-3.YK-1 JI1.5J11.6
nJa-1.01IK- | JI1.7J12.1
2 Uj- 2.2 J12.3
2.0IIK-2 J12.4 J12.5
na-3.0IK-
2 Uj-
1.0IIK-3
nJI-2.011K-
3 UI-
3.0IIK-3
1.33 IIpousBonHbie U AudepeHITnaNBI 4 Na-1.YK-1 JI.1J11.2
BEICIIAX TOPSIKOB. /Cp/ NA-2.YK-1 JI1.3J11.4
Na-3.YK-1 JI1.5J11.6
UA-1.0IK- | JI1.7J12.1
2 Ua- J2.2J12.3
2.0IIK-2 J12.4 J12.5
na-3.0IK-
2 UA-
1.0IIK-3
nJ1-2.0I1K-
3 U1-
3.0IIK-3
1.34 JuddepeHnnanbHbIe TEOPEMBI O 6 Na-1.YK-1 JI1.1J11.2
cpennem. Packpeitie na-2.vyK-1 JI1.3J11.4
HEOIIPEIEJIEHHOCTEN 110 IIPaBUILy na-3.YK-1 JI1.5J11.6
Jlonurass. /Cp/ W-1.0I1K- JI1.7J12.1
2 UJ- J2.2J12.3
2.0I1K-2 2.4 J12.5
na-3.0IK-
2 UA-
1.0IIK-3
n-2.0IK-
3 U1-
3.0IIK-3
1.35 ®opmyna Tetinopa. /Cp/ 6 Na-1.YK-1 JI.1J11.2
nJ-2.VK-1 J1.3711.4
na-3.YK-1 J1.5J11.6
WJ-1.0IK- | JI1.7J12.1
2 Ul- J2.2J12.3
2.0I1K-2 2.4 J12.5
NJI-3.0I1K-
2 UJ-
1.0IIK-3
na-2.0IK-
3 UJ-
3.0IIK-3
1.36 HUccnenosanne ¢pynxmwmii. /Cp/ 9,3 NA-1.YK-1 JI.1J11.2
na-2.YK-1 J1.3711.4
na-3.YK-1 J1.5J11.6
WUA-1.0IK- | JI1.7J12.1
2 U1- 22123
2.0IIK-2 J12.4 J12.5
na-3.0I0K-
2 U-
1.0IIK-3
NJI-2.0I1K-
3 U-
3.0IIK-3

Paznen 2. Koncyabrauumn




2.1

Koncynpranus no aucuuruse /Konc/

2,7

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

Paznen 3. [IpomexyrouHasi aTrecTanus
(3K3aMeH)

3.1

IonroroBka k 3x3aMeHy /JK3aMeH/

34,75

NI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0TIK-3
WJI-3.0TIK-
3

32

Konrpoms CP /KCPATT/

0,25

WI-1.VK-1
WJ1-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1-
2.0IIK-1
W1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3




33

KonrakTHas paborta /KoHCOK/

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

Paznen 4. HeonpeneneHHblii HHTerpas

4.1

Heonpenenennsriit naTerpan /JIex/

14

VJ-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-1.01IK-
1 UJI-
2.0TIK-1
W/J1-3.0TIK-
1 UJ1-
1.0TIK-2
WJ1-2.0TIK-
2 UJl-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.0l1K-3
WJ1-3.011K-
3

JI1.1JI1.2
J1.3J11.4
JI1.5J11.6
J1.7]12.1
J22J12.3
2.4 J12.5

4.2

Heonpenenenusiit uaterpan /Ip/

14

NI-1.VK-1
WJI-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0MK-2
WJ1-2.0TIK-
2 UJl-
3.0I1K-2
WJI-1.0TIK-
3 U
2.011K-3
WJI-3.011K-
3

JI1.1J11.2
JI1.3J11.4
JI1.5J11.6
J1.7]12.1
J2.2J12.3
J12.4 JI12.5




43

Heomnpenenennstit uaterpan /Cp/

24

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

Pazgen 5. OnpeneneHHblil HHTErpaJ

5.1

Omnpenenenuslii naTerpait /Jlex/

24

VJ-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-1.01IK-
1 UJI-
2.0TIK-1
W/J1-3.0TIK-
1 UJ1-
1.0TIK-2
WJ1-2.0TIK-
2 UJl-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.0l1K-3
WJ1-3.011K-
3

JI1.1JI1.2
J1.3J11.4
JI1.5J11.6
J1.7]12.1
J22J12.3
2.4 J12.5

52

Onpenenennsiii uaterpain /Ip/

24

NI-1.VK-1
WJI-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0MK-2
WJ1-2.0TIK-
2 UJl-
3.0I1K-2
WJI-1.0TIK-
3 U
2.011K-3
WJI-3.011K-
3

JI1.1J11.2
JI1.3J11.4
JI1.5J11.6
J1.7]12.1
J2.2J12.3
J12.4 JI12.5




53

Omnpenenennslit uarerpan /Cp/

24

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

Pazpnen 6. Psaabl

6.1

Psaner /JIex/

16

VJ-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-1.01IK-
1 UJI-
2.0TIK-1
W/J1-3.0TIK-
1 UJ1-
1.0TIK-2
WJ1-2.0TIK-
2 UJl-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.0l1K-3
WJ1-3.011K-
3

JI1.1JI1.2
J1.3J11.4
JI1.5J11.6
J1.7]12.1
J22J12.3
2.4 J12.5

6.2

Psiaer /TIp/

16

NI-1.VK-1
WJI-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0MK-2
WJ1-2.0TIK-
2 UJl-
3.0I1K-2
WJI-1.0TIK-
3 U
2.011K-3
WJI-3.011K-
3

JI1.1J11.2
JI1.3J11.4
JI1.5J11.6
J1.7]12.1
J2.2J12.3
J12.4 JI12.5




6.3

Psner /Cp/

21,3

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

Paznen 7. KoncyabTanuu

7.1

Koncynpranus no gucuumuiiae /Konc/

2,7

VJ-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-1.01IK-
1 UJI-
2.0TIK-1
W/J1-3.0TIK-
1 UJ1-
1.0TIK-2
WJ1-2.0TIK-
2 UJl-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.0l1K-3
WJ1-3.011K-
3

Pa3znen 8. [IpomekyTouHasi aTTecTamus
(3K3aMeH)

8.1

IMonroToBka k 3K3aMeHy /IK3aMeH/

34,75

WI-1.YK-1
UJI-2.VK-1
WJ-3.YK-1
WJI-1.01IK-
1 UJI-
2.0TIK-1
WJI-3.0TIK-
1 UJ1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.0l1K-3
WJ1-3.011K-
3




8.2

Kontpoms CP /KCPATT/

0,25

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

8.3

KonrakTHas paborta /KoHCOK/

WI-1.VK-1
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.01IK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3

Pa3nen 9. Merpuyeckue u
TOMOJIOTHYECKUEe MPOCTPAHCTBA

9.1

Metpuueckue U TONOJIOIHYECKUE
npoctpaHcTBa /Jlex/

12

WI-1.VK-1
WJ1-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1-
2.0IIK-1
W1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5J11.6
JI1.7J12.1
J22J12.3
J12.4 J12.5




9.2

MeTpuvecKue U TOMOIOTHICCKHIE
npoctpanctea /IIp/

10

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

9.3

MeTprdeckue U TOOJIOTHIECKHE
npocrpanctBa /Cp/

10

WI-1.VK-1
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.01IK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J22J12.3
2.4 J12.5

Paznen 10. @yHKIMN HECKOJIbKHX
nepeMeHHbIX

10.1

OYHKIMY HECKOIBKUX
nepeMeHHbIX /JIex/

28

WI-1.VK-1
WJ1-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1-
2.0IIK-1
W1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5J11.6
JI1.7J12.1
J22J12.3
J12.4 J12.5




10.2

DyHKINH HECKOIBKHUX MepeMeHHbIX /IIp/

34

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

10.3

OYHKIMY HECKOJIBKHX MepeMeHHbIX /Cp/

WI-1.VK-1
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.01IK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J22J12.3
2.4 J12.5

Paznen 11. Paabl @ypbe

Psaer dypoe /JTex/

14

NI-1.VK-1
WJI-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0MK-2
WJ1-2.0TIK-
2 UJl-
3.0I1K-2
WJI-1.0TIK-
3 U
2.011K-3
WJI-3.011K-
3

JI1.1J11.2
JI1.3J11.4
JI1.5J11.6
J1.7]12.1
J2.2J12.3
J12.4 JI12.5




11.2

Psansr @ypse /TIp/

10

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

11.3

Psane1 @ypre /Cp/

14,3

WI-1.VK-1
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.01IK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J22J12.3
2.4 J12.5

Paznen 12. Koncynpranun

12.1

Koncynpranus no aucruminae /Koue/

2,7

NI-1.VK-1
WJI-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0MK-2
WJ1-2.0TIK-
2 UJl-
3.0I1K-2
WJI-1.0TIK-
3 U
2.011K-3
WJI-3.011K-
3

Pasnen 13. Ilpomexyrounas
aTrecTanus (IK3aMeH)




13.1

INoaroroBka k 5k3aMeHy /OK3aMeH/

34,75

NI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.0TIK-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

13.2

Konrpoms CP /KCPATT/

0,25

NA-1.YK-1
UJI-2.YK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.011K-2
WJI-1.0TIK-
3 UJ-
2.011K-3
1/J1-3.01IK-
3

133

KonTtaktHas padota /KoHcIK/

WI-1.VK-1
WJ1-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.0TIK-
3 U
2.011K-3
WJ1-3.0TIK-
3

Paznen 14. KpaTHble HHTerpaJibl.

JIBoiiHO# MHTerpaJ




14.1

Kpatnsle unterpansl. JIBoiHOI
uuTerpan /Jlex/

10

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

14.2

Kpatnbie unterpansl. JIBoitHON
unterpan /Ip/

16

WI-1.VK-1
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.01IK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J22J12.3
2.4 J12.5

143

Kparusie unterpainsl. [[BoitHoi
unterpain /Cp/

12

WI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.0TIK-
3 U
2.011K-3
WJ1-3.011K-
3

JI1.1J11.2
JI1.3J11.4
J1.5J11.6
J1.7J12.1
J2.2J12.3
J2.4 JI2.5

Pasnen 15. TpoiiHoii nHTErpaj




15.1

Tpoiinoit uaTerpan /Jlex/

NI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.0TIK-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

15.2

TpotiHo#t uaTerpan /Ip/

NA-1.YK-1
UJI-2.YK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.011K-2
WJI-1.0TIK-
3 UJ-
2.011K-3
1/J1-3.01IK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J22J12.3
2.4 J12.5

153

Tpotinoit uaterpan /Cp/

20

WI-1.VK-1
WJ1-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.0TIK-
3 U
2.011K-3
WJ1-3.0TIK-
3

JI1.1J11.2
JI1.3J11.4
J1.5J11.6
J1.7J12.1
J2.2J12.3
J2.4 JI2.5

Paznen 16. KpuBosiMHelHbI HHTerpaJ




16.1

Kpusonuneitnsiii uaterpain /Jlex/

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

16.2

KpuBonuaeitnsiii naTerpain /I1p/

12

WI-1.VK-1
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.01IK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J22J12.3
2.4 J12.5

16.3

Kpusonuneiinsiit uaterpan /Cp/

24

WI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.0TIK-
3 U
2.011K-3
WJ1-3.011K-
3

JI1.1J11.2
JI1.3J11.4
J1.5J11.6
J1.7J12.1
J2.2J12.3
J2.4 JI2.5

Pasnen 17. IloBepxHOCTHBIC
HHTerpajbl




17.1

IoBepxHOCTHBIE HHTETpaNEI /JIek/

NI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.0TIK-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

17.2

IosepxuaocTHBIe MHTETpaHI /I1p/

14

NA-1.YK-1
UJI-2.YK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.011K-2
WJI-1.0TIK-
3 UJ-
2.011K-3
1/J1-3.01IK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J22J12.3
2.4 J12.5

17.3

IToBepxHOCTHBIC HHTETpasTbl /Cp/

20

WI-1.VK-1
WJ1-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.0TIK-
3 U
2.011K-3
WJ1-3.0TIK-
3

JI1.1J11.2
JI1.3J11.4
J1.5J11.6
J1.7J12.1
J2.2J12.3
J2.4 JI2.5

Pazpnen 18. DnemMeHTHI Teopuu nos




18.1

OnemeHTsI Teopuu nomus /J1ex/

NI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.0TIK-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5

18.2

OnemenTs! Teopuu moist /I1p/

NA-1.YK-1
UJI-2.YK-1
WJI-3.VK-1
WJI-1.0TIK-
1 U1-
2.0TIK-1
W]1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.011K-2
WJI-1.0TIK-
3 UJ-
2.011K-3
1/J1-3.01IK-
3

JI1.1JI1.2
J1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J22J12.3
2.4 J12.5

18.3

OneMeHTh Teopuu nos /Cp/

12,2

WI-1.VK-1
WJ1-2.VK-1
UJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.0TIK-
3 U
2.011K-3
WJ1-3.0TIK-
3

JI1.1J11.2
JI1.3J11.4
J1.5J11.6
J1.7J12.1
J2.2J12.3
J2.4 JI2.5

Paznen 19. Koncyibranuu




19.1

Koncynpranus no aucuuruse /Konc/

1,8

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0T1K-3
WJ1-3.0TIK-
3

Pazgen 20. IIpomeskyrounas
aTrecrauus (3K3aMeH)

20.1

IonroroBka k 3x3aMeHy /JK3aMeH/

34,75

NI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1 U1
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0IK-2
WJI-1.01IK-
3 UJI-
2.0TIK-3
WJI-3.0TIK-
3

20.2

Konrpoms CP /KCPATT/

0,25

WI-1.VK-1
WJ1-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1-
2.0IIK-1
W1-3.011K-
1 UJI-
1.0TIK-2
WJ1-2.0TIK-
2 UJI-
3.0lK-2
WJI-1.0TIK-
3 UJ-
2.011K-3
WJ1-3.0TIK-
3




20.3 KonrakTHas paborta /KoHCOK/ 4 1 NA-1.YK-1 0
NJ-2.YK-1
NJI-3.YK-1
na-1.0IK-
1 UJ-
2.0IIK-1
nJ-3.0I1K-
1 UJ1-
1.0I1K-2
na-2.0IK-
2 UNI-
3.0IIK-2
N/JI-1.0I1K-
3 UA-
2.0I1K-3
nJ-3.0I1K-
3

S. ®OHJI OHEHOYHbBIX CPEICTB

5.1. ITosicHuTEILHAA 3alIHCKA

1. Ha3znauenue ¢ponaa oneHOYHBIX cpeacTB. OLeHOYHBIE CPEACTBA PEIHA3HAUCHBI Il KOHTPOJIS U OLIEHKH 00pa30BaTeIbHBIX
JOCTH>KEHHH 00y4aroMxcsi, OCBOMBIIUX NPOrpaMMy TUCUMIUIMHEL MaTteMaTndeckuit aHaaus.

2. ®oHJT OLICHOYHBIX CPEJICTB BKIIOYACT KOHTPOJIBHBIC MAaTEPHAIBI JIJISl TPOBEACHUS TEKYIIIETO KOHTPOJIS B (hOpMe BOTIPOCOB K
9K3aMeHY, TECTOB, KOJUIOKBUYMOB, HHIUBUIyAIbHBIX 3aJJaHIIH U KOHTPOJIBHBIX PadoT.

5.2. OueHOYHBIE CPEICTBA /LIS TEKYIEr0 KOHTPOJIS

O1neHOUHBIE CPEACTBA IS TEKYIIEro KOHTPOJIs puBeneHsb! B [Ipunoskennn Nel.

5.3. TeMbl NUCbMEHHBIX padoT (3cce, pepepaThbl, KypcoBblie padoThI U Ip.)

[IpumepHas TemaTHKa KypcoBBIX paboT npuBeaeHa B [Ipunoxennu Nel

5.4. OueHOYHbIE Cpeacrsa aJis l'lpOMe)Ker‘-lHOﬁ aTTeCTalluu

ITepeueHb BOIIPOCOB K 3K3aMeHy 1 cemecTp

1) MHosxecTBa M onepanuy HaJ HUMH. [IpenenbHble TOUKH, TOYKH IPUKOCHOBEHUS, BHYTPEHHHE U N30JMPOBAHHbIE
TOYKH.

2) [onstne QpyHKumi, crocoOs! 3amanus QpyHKINH, K1accupUKanmus QyHKITHI.

3) CBOIICTBa CUETHBIX M HECUETHBIX MHOXKECTB. TeopeMa 0 CUeTHOCTH MHOXecTBa Q.

4) Hecuernocts otpeska [0;1]

5) Teopema KanTtopa-bepHiTeiiHa 0 MOIIHOCTH MHOXECTBA ITOAMHOXKECTB.

6) Jlemma o BioxeHHBIX oTpe3kax (mpuHnun Komm-Kanropa).

7 Jlemma o xoHeuHOM mokpbiTHU (npuHLun bopens-JleGera).

8) Moaynp neldCTBUTENBHOIO YKCia, CBOMCTBA MOAYIIS.

9) OrpaHnyYeHHBIC ¥ HEOTPAaHWYEHHBIE MHOXKECTBA. BEpXHsIs M HMXKHSS TPaHU MHOXKECTBA, UX cBoWcTBa. [IpuHImmn
Apxumena.

10) [penen nocnenoBarensHocTu. ['eomerprueckuit cmbica. OOmue cBolcTBa. Apu(METHUECKHE ONepannuy Hall
TIpeenamMH.

11) Kpurepuit Komm cxonumoctu mocieqoBaTeabHOCTH.

12) Teopema 00 eIMHCTBEHHOCTH TIpeJielia MOCIEA0BATEIbHOCTH. .

13) [lepexon k mpeneny B HepaBSHCTBaX.

14) OrpannyeHHBIE TIOCIIEeOBaTEFHOCTH. Teopema BeliepmTpacca 1iii MOHOTOHHOM TOCIIEOBATEIIEHOCTH.

15) Teopema bonbiano-Beliepiirpacca st OrpaHU4eHHON MOCIIEI0BATEIBHOCTH.

16) beckoHneuHO-Manbie 1 GECKOHEUHO-00IIBIIHIE MTOCISOBATEILHOCTH, CBsI3b Mex Iy HUMH. Oco00 BakHas Teopema.
17) CpoiicTBa OeCKOHEUHO OOJBIIMX U OECKOHEYHO MAJIBIX MOCIEI0BATEILHOCTEH.

18) Yucno e xak mpezesn nociae10BaTeIbHOCTH.

19) Omnpenenenue npeaena GyHkuuu B Touke 1o ['eitne u no Komm, nx paBHOCHIBHOCTB.

20) PaznuuHble onpeneneHnss HENPEPHIBHOCTH (YHKIUU B TOYKE, MX PAaBHOCHIBHOCTH. HempephIBHOCTH CyMMBI,
IIPOM3BEICHUS U YaCTHOTO HENPEePBIBHBIX (hYHKIMIL. HerpepbIBHOCT OCHOBHBIX 3JIEMEHTAPHBIX (PYyHKIHH.

21) OnHOCTOPOHHSS HePepbIBHOCTE. OMHOCTOPOHHUE Tpesenbl. Heo0XoamMble 1 JOCTaTOUHBIC YCIOBHS
HeTIpepbIBHOCTH (yHKINH B Touke. Knaccudukanms Touek pa3peiBa.

22) CaoiicTBa GyHKIWIA, HEMpEepHIBHBIX Ha oTpeske. [lepsas Teopema bombrano-Komm.

23) CaoiicTBa GyHKINA, HEMPEPHIBHBIX Ha OTpe3ke. TeopeMsr BeiiepmTpacca.

24) ObparHas ¢yHKIHA. Teopema O CYIIECTBOBAaHHM W HENPEPHIBHOCTU OOpaTHOH (DyHKIINH.

25) Teopema KanTtopa o paBHOMEpHON HEMPEPHIBHOCTH.

26) BeckoneuHo-Masble (DYHKLINH, TEOPEMBbI O OECKOHEYHO MalbIX (DYHKLIMSIX

27) CpaBHenue OeckoHeuHO Manbix ¢GyHKIwA. CuMBoibl "o Majgoe" u "O Gosbinoe". DKBUBAJICHTHBIC OECKOHEUHO




Masbie. Teopema 0 3aMeHe COMHOKUTEIICH SKBHBAJICHTHBIMHU. Ta0/IHIIa SKBHBAJCHTHBIX OCCKOHEYHO MaJIbIX (DYHKITHI

28) IlepBelii 3ameuaTeNnbHbIN IpEae)l.

29) Bropoii 3aMeyaTenbHbli Ipene.

30) [IpousBonHas, ee reOMETPUUCCKUAN M MEXaHHUCCKUI cMbICi. Tabnauia npou3BOIHBIX.

31) [paBuna nuddepenunporanus. nddepeHIpyeMoCcTs CyMMBI, IPOU3BEIEHNS H YaCTHOTO TU(depeHIpyeMbIX
byHKUMA.

32) Onpenencane nuddepenimpyemort Gyaknuu. Teopema o cBs3H MexAy TUGGEPESHIMPYEMOCTHIO U
HETIPEPHIBHOCTEIO.

33) [IpousBomHas cnoXHON 1 00paTHON (PyHKUIHIA.

34) [IpousBonHas QpyHKIHH, CTETIEHBIO KOTOPOH SIBISETCS (DYHKITHS.

35) Huddepennnan. aBapuantHocTs GopMel mieporo muddepennuana. JnddeperHman B mpuOIMKSHHBIX
BBIYHCIICHUSIX.

36) Huddepennnpoanue GyHKIUH, 3aJaHHBIX TAPAMETPHUYECKU M HESBHO.

37) [IpousBoaHble BbICHIMX NOPAAKOB, opmyna JleliOuuna. Juddepenunansl BBICIIUX MOPSIKOB.

38) Teopema depma.

39) Teopema Poms.

40) Teopema Jlarpanxa.

41) Teopema Komm.

42) [papuna Jlonuras.

43) ®opmyna Teitmopa. OcratouHsnii wieH B ¢popme Jlarpamxka.

44) HUccnenoBanme (hyHKINIT HA MOHOTOHHOCTD.

45) HUccrnenoBanne GyHKINI Ha SKCTpEMyM

46) HUccnenoBanme (yHKINI Ha BRITYKJIOCTH U B TOYKE Ieperuda.

47) ACHMITITOTEHI.

48) [MonHoe uccnenoBanne GyHKIMHA U MOCTpOEHHE TPadUKOB.

ITepeueHb BOIIPOCOB K IK3aMEHY 2 CEMECTP

1) [onsiTre epBooOpa3HO M HEONPENIEICHHOTO HHTErpaa.

2) Teopema 0 MHOXeCTBE BCEX MEPBOOOPA3HBIX.

3) CBoIiCTBa HEONPEAEIECHHOTO UHTETpania.

4) Tabmuia WHTETPAIIOB.

5) MeTo1 HHTErpUPOBAHMS ITyTeM ITOJBEJICHNS K TaOJIMYHBIM HHTErpajlaM.

6) Teopema 0 3aMeHE TIEPEMEHHOM.

7) Meton moaBeneHus mox 3HaKk auddepeHuana.

8) Teopema 00 MHTETPUPOBAHUU TIO YACTSIM.

9) Meron UHTETPUPOBAHUS IO YACTSAM.

10) Huknuueckue nuTEerpaibl. Pekyppentaas ¢opmysia.

11) WHTerpupoBanne pa3jiMuHbIX BHIOB MPOCTEHIINX IpoOeii.

12) WHTerpupoBanne npaBWIbHBIX JIpodeii.

13) WHTerpupoBanue pannoHalbHBIX QYHKIHMH (B TOM YHCIIe HETIPABWIIBHBIX JpoOeit).
14) Mertoj HeonpeaeneHHbIX K03 uIreHToB.

15) HHurerpupoBanue npoCcTeHIINX UPPALMOHAIBHOCTEH.

16) WHaTerpupoBanie HppanuoOHaIbHBIX (QYHKITHA.

17) [oncranoBku Ditnepa.

18) bunommansubie auddepeHnnans.

19) WuTerpupoBanne TPUTOHOMETPUIECKUX (DYHKIIUH.

20) IonsiTe omnpeaeacHHOro uHTerpana. HeoOXouMblil MpU3HAK HHTETPUPYEMOCTH.
21) Cymmsbl [lap0Oy u ux cBoiicrBa. Kpurepuii nHTErpupyeMocTu (GyHKIUH.

22) Knaccel mHTErpUpyeMbIX (YHKLHI.

23) CBoliCcTBa OIpEEIEHHOT0 UHTETpajla, BEIpaXKEHHBIE PaBEHCTBAMU.

24) CBoIiCTBa OIPEEIEHHOI0 UHTErpaja, BEIpaKeHHbIE HEPABEHCTBAMHU.

25) WuTerpan ¢ nepeMeHHbIM BEpPXHHUM MPEAEIOM U €ro CBOMCTBA.

26) ®opmyna Hetotona-JleiiOHuIIa.

27) WHTerpupoBanue 1o 4acTsM M 3aMeHa NepeMEHHOH B OIpE/IeICHHOM HHTeTrpae.
28) Ksanpupyemsie urypsl. Kputepuii kBanpupyeMocCTH.

29) [Tnomans miockoi GUTYpH B IPSAMOYTOJIBHOM CHCTEMe KOOPAWHAT U MPH MapaMeTPUICCKOM 3aJaHUN KPHUBOM.
30) [Inomans miockoi GUTypsl B HOJSIPHON CHCTEME KOOPIMHAT.

31) Brruuciienne 0o0beMOB TEII.

32) DYHKIMU OIPaHUYECHHOM Bapualuy U UX CBOMCTBA.

33) JnuHa ayru B PSIMOYTOJIBHOM CHUCTEME KOOpPJIWHAT.

34) Jnuna nyru npu napaMeTpuyecKoM 3aJaHUM KPUBOM U B NOJIIPHOM CHUCTEME KOOpAMHAT.
35) [Inomans MOBEpXHOCTU TeT BpalllCHUS.

36) dusnueckoe NPUMEHEHUE ONPEAEICHHOTO UHTErpaa.

37) Wnterpan Crunrseca.

38) Hecob6ctBeHHbIe HHTETpasl | poxa.

39) HecoGcTBeHHBIC HHTETpATB 2 poja.




40) OCHOBHBIEC TIOHATUS TEMBI «UUCIIOBBIE PSABD)

41) Apudmernueckue U TeOMETPUUIECKHE PAIBI

42) OCHOBHBIE CBOMCTBA YHCIOBBIX PSI0B

43) Heo0xoaumblil mpu3HaK CXOIUMOCTH

44) lapmonnueckuii 1 000OIICHHBIN TAPMOHUYECKUH PSIbI

45) Kpurepuit Komm cxonmumoctu 4ucioBoro psiaa

46) Kpurepnit [lanambepa cXoanMOCTH 3HAKOTIOJIOKHUTEIFHOTO psizia

47) HepasenctBa ['enbpiepa 1 MUHKOBCKOTO JUIsI KOHCUHBIX M OCCKOHEYHBIX CYMM.
48) [pmsnak JleOHUIA IS 3HAKOYEPETYIOMUXCS PATOB.

49) AOCOIOTHO W YCIIOBHO CXOJSIINAECS PSbIL.

50) OyHKIIMOHATBHBIE TIOCIE0BATEIIEHOCTH U PSAIBL.

51) PaBHOMEpHAS CXOAUMOCTH (PYHKIIMOHATIHHOTO pAa

52) CBoiicTBa CyMMBI (YHKIIMOHAILHOTO DS,

53) Crenennbie psasl. Teopema Abens. MHTepBan cxomquMocTu cTeneHHoro psga. ®opmyna Komm-Amxamapa.
54) Pasnoxenue B psa Teilnopa moka3arenbHON GyHKIIUH.

55) Pasnoxenue B psan Teiinopa dyHkIuilt y=sin X, y=cos X.

56) Paznoxxenue B pan Teiutopa GMHOMHansHON (QyHKINM.

57) Paznoxxenue B pan Teistopa norapupmudeckoil GyHKINH.

58) Pasnoxxenne B psg Teimopa oOpaTHBIX TPUTOHOMETPUICCKUX (DYHKIUH.

[lepedeHb BOIpoOCOB K 3K3aMEHY 3 CEMECTp

1. AKCHOMBI METPHUYECKOT0 MPOCTpaHCTBA. HOpMHUpOBaHHBIE IPOCTPAHCTBA, OCHOBHBIE MMPUMEPHI METPHUECKHUX
MIPOCTPAHCTB.

2. aper. Chepor. OxpectHOoCcTH. CBOHCTBa OKPECTHOCTEH.

3. BHyTpeHHUE TOUKM, TOUKH IPUKOCHOBEHUS, BHYTPEHHOCTb, 3aMbIKaHUE.

4. OTKpBIThIE U 3aMKHYTble MHOXKECTBA B METPHUECKUX IMPOCTPAHCTBAX, CBOMHCTBA OTKPBITHIX U 3aMKHYTHIX MHOXKECTB.
5. Tonosornyeckue npocrpancrsa. IlpuMeps! TOMONOIUMN.

6. HenpepbiBHbIE 0TOOpa)KE€HHSI B TOMOJIOTMYECKUX MPOCTPAHCTBAX. DKBUBAIEHTHOCTh Pa3JIMUHBIX ONpE/IeICHHUH.
T'omeomopdu3meL.

7. [MokpsiTus. LleHTprpoBaHHBIE CUCTEMBI. DKBUBAJICHTHOCTh JIBYX OINpPEEIICHUI KOMITAaKTHOCTH.

8. CBOICTBAa KOMIIAKTHBIX ITPOCTPAHCTB:

8.1. 3aMKHYTOCTb,

8.2. OTPaHUYEHHOCTh B METPHUIECKHX MPOCTPAHCTBAX,

8.3. 3aMKHYTO€ TTOJIMHOKECTBO KOMITAKTa,

8.4. TOJTHASE OTPAaHUYEHHOCTb,

8.5. cYeTHast KOMIIAaKTHOCTb.

9. CpoiicTBa HeNpepbIBHBIX (QYHKIMHA Ha KOMIAKTe:

9.1. HETPEPHIBHBIN 00pa3 KOMIIAKTa,

9.2. CYILIECTBOBAaHUE MAKCHUMyMa U MUHUMYMA,

9.3. HeTIpepbIBHAsl OUEKINS €CTh TOMEOMOP(HH3M,

9.4. paBHOMEpHas HenpepbIBHOCTE (Teopema Kanropa).

10. CBsI3HBIC, IMHEWHO CBS3HBIC, JOKAUIFHO CBS3HBIC M JIOKAJIBHO JIMHEWHO CBS3HBIEC MPOCTPAHCTBA. HempephIBHOCTD U
CBSI3HOCTH. [IyTh B TOMOIOTHYECKOM MTPOCTPAHCTBE X.

11. ITonuble MeTpuueckue npoctpancTBa. OyHAaMeHTalbHbIE MTOCIENOBaTeNbHOCTU. Teopema banaxa o HemoABMXKHON
TOYKE.

12. CkansipHOE Tipom3Be/icHHe. BripaskeHre HOPMBI uepe3 CKalIsipHoe mpousBenaeHne. [ miasbepToBo mpoctpancTBo. basuc.
Psp ®ypre. HepasenctBo beccens, paBenctso Ilapcepaiis.

13. Teopema Beiiepitpacca 0 MIOTHOCTH TPUTOHOMETPUYECKUX MOJMHOMOB B M O IUIOTHOCTH ajireOpamyecKux

MHOTOWIEHOB B . [ITOTHOCTH TPUTOHOMETPUUYECKUX TMOJTMHOMOB B mpocTpaHcTBe Cl- .

14. MuHumanbHOe cBoiicTBO KoadhduumenToB Dypre. HepasencrBo beccens. Ctpemiienne Kk Hymto K03 QHUIMEHTOB
®ypoe. YciioBus pa3iioKMMOCTH ITPOU3BOJIEHOTO 351eMeHTa B psin @ypwe. Kpurepun 6asuca s OHC.

15. Tpuronomerpuueckuil psa Oypre; cXOIUMOCTh B cpegHeM, paBeHCTBO [lapceBans. Paasl @ypbe mo cuHycaM U psbl
®ypre o kocuHycaM Ha . Psan @ypbe B KOMILIEKCHOH Gopme.

16. Tpuronomerpuueckas cuctema B L2 [0,2(1]. OpToroHanpbHOCTb €€ BEKTOPOB, Pa3NIoKeHUE (HYHKIHH I10
TPUTOHOMETPUIECKOH cructeme. Jpyrue Bub! 0a3UCOB: pa3loXKEHHE MO0 CHHYCaM B KOCHHYcOoM. POpMyITbl pa3ioKeHHs B psA
@ypbe A1 IPONU3BOIBHOTO OTPE3KA.

17. Teopema Pumana. Ctpemiienne k Hymo koddduiueHToB Oypoe. Aapo Jupuxne. Yciosue JIMHU U CXOIUMOCTH B
Toukax paspbiBa. Cymmer @eiiepa u sapo Deliepa. PapHomepHast cxogumocts paga Dypee.

18. Cymmer @eitepa u sapo Deiiepa. PaBHOMepHast cxoauMocTs psaa Dypre.

19. YacTHble MPOM3BOAHBIE U UX reomerpuueckuid cMbici. Juddepenunpyemocts @HII. Heobxoanmoe ycnosue.
HocratouHoe ycioBue. ['eomerpuueckuii cMbIct aAuphepeHIUpyeMOCTH.

20. Huddepennnpyemocts kommozuuu GyHkuui. ViuBapuantHocts hopmbl auddepeHnmnana.

21. IIpousBonHas no HanpaBieHUto. ['paaneHT.

22, YacTHbIe TPOM3BOJIHbIE BBICIINX MOPSIKOB. TeopeMa 0 paBEHCTBE CMEIIaHHBIX MPON3BOIHBIX.

23. Jduddepernnans: Beicmux nopsiakoB. Gopmyna Teitmopa ams OHIT.




24,

Okcrpemym ®@HII. Heobxoammoe ycioBue. JlocTaTOgHOE YCIOBHE dKCTpEMyMa.

25. Juddepenuupyembie oToOpakeHus1, mpousBoaHas, auddepennuan. Marpuia SAxobu. Juddepenupyemocts
0TOOpakKeHHs ¥ €ro KOOPIHHAT.

26. Heobxonumoe ycroBue muddepenimpyemoctr. JloctarouHoe yciopue. JIMHEHHOCTh onepanuu
mddepeHunpoBaHus.

27. JduddepennnpyeMocTs KOMIIO3HUIMK O0TOOpaskeHui. JuddepeHppyeMocts 06paTHOro 0To0pakeHHs.
28. HesBuble QpyHknumn oxHol nepeMeHHOH. Teopema o HesIBHOHM (yHKIMH. YpaBHEHHE KacaTebHOM IIOCKOCTH.
29. HesBHBIe O0TOOpaxenus. TeopeMa 0 HESIBHOM OTOOpaKEHUH.

30. Teopema o paHre. 3aBHCHMOCTh (YHKIIMA. Y CIIOBHE HE3aBHCUMOCTH (PYHKIHUHA.

31. Teopema 06 0OpaTHOM OTOOPaKCHHU.

32. Y CIIOBHBIN 3KCTpeMyM; METOA MHOXHTENer Jlarpamka.

IlepeueHpb BOIIPOCOB K 9K3aMEHY 4 ceMecTp

1. HecoOcTBeHHble uHTErpasbl. PaBHOMEpHas CXOIUMOCTh, KPUTEPH PABHOMEPHOH CXOJUMOCTH.
2. JlocTatouHble yCIOBHS PaBHOMEPHOW CXOIUMOCTH MHTETPAJIOB.

3. [IpenenbHBIN Mepexo]| 1MoJ1 3HAKOM HECOOCTBEHHOTO MHTErpana.

4. WHTerpupoBanne HECOOCTBEHHOTO MHTErpajia Mo mapamerpy.

5. JduddepenunpoBanue HeCOOCTBEHHOTO MHTETpala 110 Mapamerpy.

6. B-¢dyHkmu u ee cBOCTBa (CHMMETPUYHOCTD, (POpMyia MTOHIDKEHHS).

7. I-¢pyskmum u ee cBoiicTBa:

7.1. (hopmyna PON3BOTHOMN,

7.2. (dhopmyna DOTOTHEHHS,

7.3. ¢dopmymna Ditnepa-I'aycca,

7.4. (dhopmyiia MOHUKECHUS.

8. Wurerpanbhas dopmyna Dypee.

9. Mepa JKopnana, usmepumsie 1o JKopaany MHOXeCTBa.

10. Kputepuii uamepumoctu.

11. CBolicTBa U3MEPUMBIX MHOXECTB.

12. [TonsTue KpaTHOro MHTErpaa.

13. Cymwmel [lap0Oy. Kputepuii cymecTBoBaHUsI HHTETpaa.

14. 3agauu, NPUBOAALIME K IBOMHOMY HMHTErpaly.

15. OmnpeneneHre IBOIHOTO WHTETpaja, €ro TeOMETPUICCKHAN CMBICT, CBOWCTBA.

16. CBenieHre TBOMHOTO MHTETpajia K MMOBTOPHOMY.

17. 3aMeHa IepeMeHHBIX B ABOHHOM HHTETpale.

18. JIBoiHOW MHTErpall B MOJSPHBIX KOOPIUHATAX.

19. Hexoropsele npuiioxeHus JBOMHBIX HHTEIPAJIOB:

19.1 Briuncienne oobema,

19.2 Brruucnenue miomanm,

19.3 Brruncnenue miomaay MoBepXHOCTH,

19.4 Brruncnenue Macchl MIACTUHKU.

20. Onpenenenue TPOMHOTO UHTErpasa, €ro reOMETPUYECKUH CMBICI, CBOICTBA.

21. BrrunciieHue TpOMHBIX HUHTErPaioB.

22. 3aMeHa MepeMeHHBIX B TPOWHOM HHTErpaie. TpoiHOW WHTETpal B IMIIMHAPHYSCKUX U C(HEepHICCKIX KOOpPIAMHATAX.
23. IIpunoxenust TPOWHBIX UHTETPATIOB.

24. 3amada 0 paboTe TUIOCKOTO CHIIOBOTO TIOJIS.

25. KpuBonuneiinsiii unrerpan I poaa.

26. KpuBonuneiinbtii uarerpan Il pona.

27. Cas13p MeXly KpuBOJIMHEHHBIMU uHTerpanamu I u II pona.

28. ®dopmyna I'puna.

29. VYcnoBus HE3aBUCUMOCTH KPUBOJIMHEIHOIO MHTErpaja OT MyTH MHTETPUPOBAHUS.

30. WnrterpupoBanne noiHbeix nuddepeHnnanos.

31. IIpunoxenus kpusonuHeiHbIx uHTErpanos Il poxa.

32. IToBepxHocTHBEIE HMHTErpainsl | Tuna.

33. IToBepxnocTHble uHTErpainsl 11 Tuna.

34. ®opmyna Crokca.

35. ®opmyna OcTporpanckoro.

36. [IpunoxeHns TOBEPXHOCTHBIX HHTETPAIIOB.

37. BekropHoe mose. [ToTok BekTOpa yepe3 MOBEpXHOCTh. JIUBepreHnus, BUXpb BEKTOPHOTO ToJsi. CKansipHOE TMoJIe.

Kpurepuu onenku:

"OTIMYHO": - CTYACHT 3HAET (POPMYIHUPOBKH OIPEACICHUAN H MOKET IPUBECTH
HECKOJIBKO ITPUMEPOB K KaXKIOMY OIPE/ICICHHIO; - CTYJCHT 3HaeT
(hOPMYITUPOBKH BCEX YTBEPIKICHHUIA U TEOPEM; - CTYJICHT 3HACT TUIaH
JI0KA3aTeNbCTBA BCEX YTBEPKICHUI U TEOPEM, yMEET IIPH HEOOXOAUMOCTH
MIPOBECTH MOPOOHOE JOKA3aTEIECTBO KaXKIOTO MTyHKTA; - CTYJCHT MOXET
OTBETUTH Ha JIOTIOTHUTEIFHBIE BOIIPOCHI TI0 Kypcy 0e3 MpeaBapuTeIbHON




MOJTOTOBKH. - CTYI€HT MOKET U3JIaraTh OTBETHI HA BOIIPOCHI 3K3aMEHA Y TOCKH.
"XopomIo": - CTyAeHT 3HaeT POPMYIMPOBKH OIIPEAEICHUIH 1 MOXKET IIPHUBECTH
HECKOJIBKO ITPUMEPOB K KaXKIOMY OIPE/ICIEHHIO; - CTYJCHT 3HAeT
(OpMYIHPOBKH BCEX YTBEPXKICHUI U TEOPEM; - CTYJCHT 3HACT IUIaH
JIOKA3aTEIbCTBA BCEX YTBEPXKICHNIH U TEOPEM, HO UCTIBITHIBACT

3aTpyAHEHHS P MOAPOOHOM H3JI0KCHUH HEKOTOPBIX ITyHKTOB
JI0Ka3aTENbCTBA; - CTYJCHT MOKET OTBETUTH Ha JOIOIHUTEIbHBIE BOIIPOCHI

10 Kypcy 0€3 IpeABapUTEIbHOM MO OTOBKH.

"V IOBJIETBOPUTENBLHO": - CTYCHT 3HaeT (POPMYIMPOBKH ONPEIENICHUI U MOXKET PUBECTH ITPUMEP K

Ka)JIOMY OIIPEJICNICHUIO; - CTYACHT 3HaeT (JOPMYJIMPOBKH BCEX YTBEPKICHUI
U TEOPEM; - CTYIEHT MOKET OTBETUTh Ha JOTIOIHUTENIBHBIE BOIIPOCHI 10
Kypcy 0e3 IIpe/IBapUTENbHON IO OTOBKH.

"HeynoBneTBOPUTENBHO": - CTyAEHT HE 3HAeT (POPMYITMPOBKH ONPEEIICHNI NN HE YMEEeT IPUBOINTH

TIPUMEPBI VIS HHX; - CTYZICHT He 3HaeT (JOpMyIHMPOBKH OCHOBHBIX
YTBEPXKICHUI U TEOPEM; - CTYZACHT HE MOXKET M3JIOKHUTh OTBET Ha
3aJjaHHBIE BOTIPOCHI.

6. YHAEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

6.1. Pekomenayemas uTepaTypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, roj On. aapec
JI1.1 |Baymun JI.A., XKykoBa |MaremaTuueckuii aHamu3. Y. 2: yaeOHOE T'opHo-AunTaiick: http://elib.gasu.ru/index.p
O.I', Tynuna [u ap.] noco6ue i 6akanaspos 010301 "marematuka |PUO 'AI'Y, 2014 hp?
M.U. npodwmis "Oo6mwmii 020301"Maremar. u option=com_abook&view
KOMITBIOTEp. HayKH mpodmits "'eomerp. =book&id=291:matematic
MOJIEJIUPOBaHUE, TOIIOJIOTUYECKUE METOIbI U heskij-analiz-ch-
npuitox. 030102 "®dusuka" npoduib 2&catid=5:mathematics&
"®dynnamenrtanpHas gusnka 440305 "Tlen. Itemid=163
00p. mpoduns "Maremar. u nHPopmar."
JI1.2 |Baymun JI.A., XKykoBa |Marematuueckuii aHamu3. Y. 3: yaeOHOE T'opHo-Aunraiick: http://elib.gasu.ru/index.p
O.I".,, Tynuna [u np.] nocobue s 6axanaspos 010301 PUOTATIY, 2014 hp?
M.U. "MaremaTrka nmpodpuis "OOuii option=com_abook&view
020301"Maremar. 1 KOMITBIOTEp. HAYKH, =book&id=290:matematic
"030301" ®uzuka,"npoduas heskij-analiz-ch-
OdynmamentanbHas Gusuka 440305 "Tlen. oop. 3&catid=5:mathematics&
npodwmis "Maremar. u uapopmar."” Itemid=163
JI1.3 |Baymun JI.A., XKykoBa |MaremaTuueckuii aHamu3. Y. 4: yaeOHOE T'opHO-AnTaiick: http://elib.gasu.ru/index.p
O.I', Tynuna [u ap.] nocobue i 6akanaspos 010301 "marematuka |PUO TAI'Y, 2014 hp?
M.U. npoduas "O6mwmid 020301"Maremar. u option=com_abook&view
KoMITeIoTep. Haykw, "030301" =book&id=292:matematic
Owusnka, "popus OyrnamMeHTansHas GU3UKa heskij-analiz-ch-
440305 "Tlex. o6p. mpoduns "Martemar. u 4&catid=5:mathematics&
uHpopmar." Itemid=163
JI1.4 | Baymun JI.A., )KykoBa |MaremaTuueckuii aHamu3. Y. 1: yueOHOE T'opHO-AnTaiick: http://elib.gasu.ru/index.p
O.T"., Tynuna [u np.] nocobue s 6akanaspos 010301 PUOTATY, 2014 hp?
M.J. "Marematuka npouis "OO0muit option=com_abook&view
020301"Maremat. ¥ KOMIIbIOTEP. HAYKH; =book&id=321:matematic
"030301" dwuzuka," mpopmib heskij-analiz-ch-
OynnamenranbHas puzuka 440305 "Tlexn. o6p. 1 &catid=5:mathematics&
npoduis "Maremat. u uagpopmar."” Itemid=163
JI1.5 |Tocmomapukos A.Il., |Beicmas maTematuka. Tom 2. Hadano Cankr-IletepOypr: http://www.iprbookshop.r
Boubiackas 1A, MaTeMaTHYECKOTO aHaJIM3a. Cankr- u/71688.html
Kapmyxuna O.E. JuddepernmanbHoe uCUUCIeHHE QYHKITHHA ITerepOyprekuii
OJ/IHOH MepeMEHHON U ero NMPUII0KEHHUS: TOpPHBIN
Y4EOHUK yauBepcutet, 2015
JI1.6 |T'ocniomapukos A.Il., Beicmas matemaruka. Tom 3. DieMeHTHI Cankr-IlerepOypr: http://www.iprbookshop.r
WBaxuH B.B., BBICIIEH anreOpsl. ViHTerpansHoe ucuncierne | CaHkT- u/71689.html
Kepeituyk M.A. (yHKIMI OHOM IepeMeHHOil U ero IetepOyprekuii
NPWIOKCHUS: YISOHUK TOPHBIN
yHUBepcurer, 2015



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=291:matematicheskij-analiz-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=290:matematicheskij-analiz-ch-3&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=292:matematicheskij-analiz-ch-4&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=321:matematicheskij-analiz-ch-1&catid=5:mathematics&Itemid=163
http://www.iprbookshop.ru/71688.html
http://www.iprbookshop.ru/71689.html

ABTOPBI, COCTaBUTEIIN

3ariaBue

W3narenscTBO, TOI

Dn. aapec

JI1.7 |Tocnomapuxos A.Il.,, |Bsicmas maremaruka. Tom 4. Cankr-IlerepOypr: http://www.iprbookshop.r
Banenun M.A., Juddepenunanbueie ypapHeHus. Psapl. Psasr CaHkKT- u/71690.html
Konrou I'.A. Oypre u npeodpazoBanne Pypre. IMerepOyprexmii

Juddepernmanbaoe 1 HHTETPAIBHOE TOPHBII
ucurcieHue QyHKIUi HEeCKOIbKUX yHUBepcuTeT, 2015
nepeMeHHBIX. Teopus mons: y4eOHuK
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPa
ABTOpBI, COCTABHUTEIIH 3arnaBue WznarenscTBO, TO Omn. angpec
JI2.1 | ®uxrenronsu .M. Kypc nuddepeHnnatbHOro HHTErpabHOTO Mockaa:
ucumcinennd. T.1: B 3-X Tomax duzmariut, 2006
JI2.2 | @uxrtenronsy I'.M. Kype muddepenmansHOro HHTErpaIbHOTO Mocksa:
ucuucienus. T.2: B 3-X Tomax ®duzmariur, 2006
JI2.3 | @uxrtenronsu .M. Kypc nuddeperunanbHOoro HHTErpaibHOTO Mockaa:
ucurcnenud. T.3: B 3-X Tomax dusmatiut, 2005

J12.4 | Jonromnomnosa A.D., PyKOBOJCTBO K pEIICHHIO 33724 110 CraBponosib: http://www.iprbookshop.r

Konomsoxuaas T.A. MaTeMaTHIeCKOMY aHamu3y: yaeOHoe ocobre | CTaBpomoIbCKuit u/48257.html
roCyIapCTBEHHBIN
arpapsbiid, 2012

JI2.5 |T'ynmaii T.A., PyKOBOJCTBO K peIICHHIO 3324 110 CTtaBponosib: http://www.iprbookshop.r
Honromonosa A.®D., MaTeMaTHYeCKOMY aHau3y: yaeOHoe ocodre | CTaBpomoIbCKuit u/48258.html
JlutBun /J1.B. roCyIapCTBEHHBIN

arpapHbIi

YHUBEPCHUTET,

Cepsucuikona, 2012
6.3.1 Ilepeyenb nporpaMMHOro odecneyeHHust

6.3.1.1 | MS Office

6.3.1.2 | WinDjView

6.3.1.3 | Kaspersky Endpoint Security s 6usneca CTAHTAPTHBIN

6.3.1.4 [NVDA

6.3.1.5 | Slupexc.bpayzep

6.3.1.6 | LibreOffice

6.3.1.7 | Moodle

6.3.1.8 |PE1 OC

6.3.1.9 | MS Windows

6.3.2 TlepeyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | ba3a naHHBIX «OnekTpoHHas 6ubaroTexa I'opHO-ANTalCKOro TOCYAapCTBEHHOTO YHUBEPCUTETA»

6.3.2.2 | DnexktpoHHO-OMbIMOTeYHast cucrema [IPRbooks

6.3.2.3 | MexBYy30BCKas 3JICKTpOHHAS OMOJIHOTEKA

7. OBPABOBATEJIBHBIE TEXHOJIOI'NA

JICKUUA-BU3YyAIU3alUsL

poOaeMHast JIeKIus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIUHbBI (MOAYJIS)

Homep aynuropnu

Hasznauenue

OcHOBHOE OCHAIIIeHHE

222 B1

VYueOHast ayiuTopus ISl IIPOBEICHHS
3aHATHI JICKIMOHHOTO THIIA, 3aHATHI
CEMHHAPCKOTO THIIA, KYpPCOBOTO
NPOSKTUPOBaHHMS (BBIIIOJHEHHS KYPCOBBIX
paboT), rPpyIIOBHIX U HHINBHIYaIbHBIX
KOHCYJbTallUH, TEKYLIEro KOHTPOJIS 1
MIPOMEKYTOUHON aTTECTallUU

Pabouee mecro npenonasarens. [locagounsie Mecta
oOyJarormmxcs (10 KOJIMIECTBY 00YJarOIINXCS).
[epeHocHO MPOEKTOP, HOYTOYK, SKpaH



http://www.iprbookshop.ru/71690.html
http://www.iprbookshop.ru/48257.html
http://www.iprbookshop.ru/48258.html

209 b1 KomnprotepHsiii kiace. YaeOHas Pabouee mecto npenonaBatens. [locamounsie MecTa

AyANTOPUS JUIS TIPOBEACHUS 3aHITHIH oOyuaronuxcs (10 KOJIMYECTBY 00yHatomuXxcs).
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOro | MapkepHast yueHn4ecKast JOCKa, SKpaH,
THUIIA, KypCOBOTO MMPOEKTHPOBAHUS MYJIBTHMEANANPOEKTOP, KOMIIBIOTEPHI C OCTYIIOM B

(BBIIOTTHEHUS KYPCOBBIX padoT), rpynmoBbix | IHTEpHET
1 MTHAWBHUYAJIbHBIX KOHCyJ'lI)TaHI/II‘/’I,
TEKYIIETr0 KOHTPOJISI ¥ IIPOMEKYTOUHOM
arrectauuu. [lomemenue nis
CaMOCTOSATENBHOM paboThI

207 b1 Jlexumonnast aynmutopus. YueOHast YueHuueckas 10cka, MPOEKTOP, IKpaH, CUCTEMHBIN OJIOK,
ayJAUTOPHS TSI TPOBEACHUS 3aHATUI MOCAJ0YHBIC MECTa 00YJAONIUXCSI (110 KOJUYECTBY
JICKIIMOHHOTO THIIA, 3aHATUH CEMUHAPCKOTO | 00yJaromuxcs), pabouee MECTO MPernoaaBaTeis

THUTA, KYPCOBOT'O MPOCKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PaboT), IPYIITOBBIX
Y MHIUBUIYATBHBIX KOHCYITBTAIIHH,
TEKYIIETO KOHTPOJIS U IPOMEKYTOTHOM
aTTeCTaINH

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHNIO JUCHUIIJIMHBI (MOAYJIST)

Meroaaeckne yka3aHHS 10 OCBOCHHUIO IUCIUILINH (MOTyIeit)

Jlextmu, ¢ OJJHOM CTOPOHBI — 3TO O/IHA M3 OCHOBHBIX ()OPM y4EOHBIX 3aHATHH B BHICIINX YYEOHBIX 3aBEACHMSX, PEICTaBIISIOIAs
co0oif crcTeMaTHYEeCKOE, ITOCIE0BATEIFHOE YCTHOE M3IIOKECHHUE MPETIoIaBaTelieM ONpeIeIeHHOTO pa3/iesia KOHKPETHOH HayKH HITH
y4eOHOM AUCIUILINHEL, C IPYTOH — 3TO 0cobast popma caMOCTOATEIFHON pabOTHI C y9eOHBIM MaTepHaIoM. JIeknus He 3aMeHsIeT
co00li KHUTY, OHA TOJIBKO MOATAJIKHUBAET K HEl, pacKpbIBas TEMY, IPOOIIEeMy, BBIIESIS INIaBHOE, CYIIECTBEHHOE, Ha YTO CIEAYyeT
00paTHTh BHUMaHHUE, yKa3bIBACT IYTH, KOTOPBIM HYXKHO CJI€A0BaTh, JOOUBASCH TITyOOKOTO IIOHUMAaHHS [TOCTABICHHOM IPOOIEMEL, a
He 00IIeil KapTHHEL.

Pabota Ha eKIMU — 3TO CIOXKHBII ITponecc, KOTOPBIA BKIIIOYAET B ce0sl TAKHE SIEMEHTHI KaK CIIyIIaHUEe, OCMBICICHHE U
COOCTBEHHO KOHCHEKTHpOBaHHeE. J{y1st TOro, 4ToObI JICKIHSI BBIIIOJIHIIIA CBOE HAa3HAUCHHUE, B)KHO ITOATOTOBUTHCS K HEll U ee 3amnucu
ellle 10 IIPUXO0/1a IPEroJaBaTells B ayIuTOpHIo. bes aToro manpHelee BOCIpUATHE JIEKIIMH CTAHOBHUTCS CIIOXKHBIM. JIeKIus B
YHUBEPCUTETE PaCCUUTaHa Ha MOATOTOBIEHHYIO ayauTopuio. [IpermonaBarens u3naraet mo00i BOIPOC, OPHEHTHPYACH HA T€
3HaHWs, KOTOPbIE IOJDKHBI OBITh Y CTYACHTOB, YCBOMBIIMX MaTepHal BceX NMPEAbIAYIINX JeKIuid. BaxkHo HayuuThest ciymars
HpeToaBaTelisi BO BpeMs JICKIUH, OAIEPKUBATh HENIPEPHIBHOE BHUMAHHE K BBHICTYIAIOLIEMY.

OpnHaKo, OTHOTO CITyIIaHUA HeZocTaTouHO. HeoOxoaumo GpuKCcHpoBaTh, 3alIMCHIBATh TOT HOTOK HH(POPMAIHH, KOTOPHIH
co00IaeTcst BO BpeMs JICKIIUU — HAYYUTHCSI BECTU KOHCIIEKT JEKIUH, TIe (OPMYIHPOBANIUCH OBl HanOoIee BaXKHbIE MOMEHTEI,
OCHOBHBIC IOJIOXKEHHSI, N3J1araeMble JICKTOPOM. JJ1s Be/ICHUsI KOHCIIEKTa JIEKIUH CJIE/LyeT UCTIOIb30BaTh TeTpaib. BeneHne
KOHCIIEKTA Ha JICTOYKAX HE PEKOMEH/TyeTCsl, TOCKOIBKY OHM He TaK YIOOHBI B HCIONB30BAHUH U 9acTo TepstoTes. [Ipn
oopMICHNH KOHCIIEKTa JICKIIMH HEOOXOAUMO OCTABIIATH MOJIS, TAE CTyAEHT MOXKET 3allCcaTh CBOU COOCTBEHHBIE MBICIH,
BO3HHKAIOIIHE MTapajlIeIbHO ¢ MBICIISIMHU, BBICKa3aHHBIMH JIEKTOPOM, a TaK)Ke BOIPOCHI, KOTOPBIE MOTYT BOSHUKHYTh B IIpOliecce
CIIYIIIaHHs, YTOOBI HOJIYYUTh HA HUX OTBETHI IPH CAMOCTOSATEIBbHOM IPOpabOTKe MaTepraa JICKINH, TP U3yIeHUH
PEKOMEHIOBAHHO JIMTEpaTyphl MIIM HEIIOCPEICTBEHHO Yy IIPErofaBaTess B KOHIE JeKIMH. COCTaBIAA KOHCIIEKT JICKIINH, CIIeIyeT
OCTaBIIATh 3HAYUTEIBHBIA HHTEPBAI MEXIY CTPOUKAMHU. DTO CBA3AHO C T€M, YTO HHOTAA BOHUKAET HEOOXOAUMOCTh BIHCATh B
NEepPBOHAYAIIBHBII TEKCT JICKIIMK OJIHY WJIM HECKOJIBKO CTPOYEK, MMEIOIMX NPHHINIHAIBLHOE 3HAUCHUE U TIOUSPITHYTHIX M3 APYIHX
HCTOYHHKOB. PaccTosiHIe MEXIy CTPOKaMH HEOOXOIMMO TaKsKe JUIS ITOTIEPKUBAHMS CJIOB MM IIETIBIX TPYIII CJIOB (Takoe
MOYepPKUBAHUE BBI3BIBACTCA HEOOXOIMMOCTHIO IPUBIICYh BHUMAHUE K JaHHOMY MECTY B TEKCTE IIPH TOBTOPHOM uTeHUH). OOBIMHO
HO/YEPKUBAIOT ONPEJIETICHHSI, BEIBOIbI.

Taxoke BayKHO HOJIHOCTBIO 0€3 BCAKUX N3MEHEHHI BHOCHTD B TETPA/lb CXEMBI, TaOJIUIIBI, YEPTEHKH H T.II., €CIIH OHH IIPEATIONATratoTCs
B JISKITMHU. [17151 TOTO, 9TOOBI COBMECTHTH MEXaHWYECKYIO 3aIIMCh C TIOYTH JOCIOBHBIM (PHKCHPOBaHHEM HanOoJiee BaKHBIX
MOJIOKEHUH, MOXKHO UCIIOIB30BaTh CUCTEMBI YCIOBHBIX COKpaIleHuil. B mepByro ouepeab COKpaIaroTcs JUIMHHBIE CI0BA U T€, YTO
HOBTOPSIIOTCS B PEUH JIEKTOpa Yalle Bcero. IIpu 3ToM caMo coKpallieHne JOIDKHO ObITh 10 BO3MOXKHOCTH KPaTKUM.

CemmuHapckue (IpakTHdeckne) 3aHaTus CaMocTosTeNbHas padoTa CTyIEHTOB IT0 HOATOTOBKE K CEMHHAPCKOMY (TIPaKTHIECKOMY)
3aHATHIO IOJDKHA HAYMHATHCS ¢ O3HAKOMIICHHS C INITAHOM CEMHHAPCKOTO (IIPAaKTHYECKOT0) 3aHATHS, KOTOPHIi BKIIIOUAeT B ceds
BOIPOCHI, BHIHOCUMBIE Ha 00CYXAE€HHE, PEKOMEH/IALIMH T10 IIOIrOTOBKE K CEMHHApY (IIPAKTHYECKOMY 3aHSTHIO), PEKOMEHYEMYIO
JIMTEpaTypy K TeMe. M3ydeHne MaTtepuana cieyeT HauaTh ¢ IPOCMOTPa KOHCHEKTOB JIEKIMH. BoccTaHOBUB B MamsATH MaTepual,
CTYICHT IIPUBOJUT B CHCTEMY OCHOBHEIE MIOJIO’KCHHUS TEMBI, BOIIPOCHI TEMBI, BBIICIIAA B HEH TIIaBHOE M HOBOE, Ha YTO 00paImagoch
BHIMAaHHME B JEKIUH. 3aTeM ClIeAyeT BHUMATEeIbHO MIPOYNTATh COOTBETCTBYIOIIYIO IJIaBY y4eOHUKA.

Jast Gonee yriayOsIeHHOTO U3y4eHHUS BOIIPOCOB PEKOMEH/IYeTCsl KOHCIIEKTHPOBAHUE OCHOBHON M JIOTIOJIHUTEIBHOM JINTEPaTypBI.
YnTas peKOMEHJOBAaHHYIO JIUTEPATypy, HE CTOUT MACCHBHO MPUHUMATH K CBEJICHHIO BCE HAMMCAHHOE, CICAYeT aHATM3HPOBaTh
TEKCT, yMaTh HaJl HIM, ’TOMY CIIOCOOCTBYIOT 3aIIMCH IO X0y YTE€HHS, KOTOPhIE IIPEBPAIIAIOT YTEHHUE B IIPOLECC. 3alUCH MOTYT
BECTHCh B Pa3iIMYHON (OpMeE: pa3BEepHYTHIX U MIPOCTHIX IUIAHOB, BHITHCOK (TE3UCOB), AaHHOTALMI M KOHCHEKTOB.

[Tono6pas, oTpaboTaB MaTepHal U YCBOUB €T0, CTYAEHT JODKEH HadaTh HEMIOCPEICTBEHHYIO ITOATOTOBKY CBOETO BBICTYIIICHHS HA
CEeMHUHAPCKOM (TIPAKTHYECKOM) 3aHATHH JJIS 9eT0 CIEyeT MPOIyMaTh, Kak OTBETUTH HAa KaJKABIH BOIPOC TEMBI.

ITo xaxxaoMy BOIpoCy IUIaHa 3aHATHI HE0OX0IUMO HOATOTOBUTHCS K YCTHOMY cO00MIeHuto (5-10 MuH.), OBITH TOTOBBIM IPUHSTH
y4acTue B 00CYKJIEHHH U JJOIOJHEHHH JIOKJIAJIOB U COOOIEHUH (10 5 MMH.).

BeicTymienre Ha CeMHHAPCKOM (TTPaKTHYECKOM) 3aHATHH JTOJDKHO YIOBJIETBOPATH CIEAYIOMINM TPEOOBAHUSIM: B HEM H3JIaraloTCs
TEOPEeTHUYECKUE MOIXO0BI K PACCMAaTPHUBAEMOMY BOIIPOCY, HAETCs aHAJIH3 IPUHIUIIOB, 3aKOHOB, IIOHATHH 1 KaTeTOPHH;




TeopeTHUYEeCKUe MOT0KEHHS MTOAKPEIUIIOTCSA (paKTaMU, IPUMEPaMH, BBICTYIIIEHHE HOJDKHO OBITh apryMEHTUPOBAHHBIM.
JlaGoparopHble pabOTHI SBJISIOTCSI OCHOBHBIMU BUAMH YYEOHBIX 3aHSATHH, HAIIPABICHHBIMU Ha SKCIICPUMEHTAIBHOE
(mpaxTHYecKoe) TOATBEP)KICHUE TEOPSTHIECKIX MTOJIOKEHIH 1 (POPMUPOBAHIE 00IIETTPOPEeCCHOHANBHBIX U MTPO(eCCHOHANBHBIX
komrereHnui. OHM COCTaBISIOT BAXKHYIO 9AaCTh TEOPETUUECKOH U MPOQECCHOHANBHOMN MPAKTHIECKOH MOATOTOBKH.

B nporecce mabopaTopHOit pabOTHI Kak BUAa yUeOHOTO 3aHATUS CTYICHTHI BHITIOJIHSIOT OJHO UIIM HECKOJIBKO 3alaHUH O]
PYKOBOJICTBOM IPETIOIABATEIISI B COOTBETCTBUY C N3y4aeMbIM COJIEPIKaHUEM yueOHOTO MaTepuaia.

[Ipu BBITONTHEHNH 00YYAIONTUMHUCS JJAOOPATOPHBIX pabOT 3HAYNMBIM KOMIIOHEHTOM CTAaHOBSTCS IPAKTHYCCKHE 3aJaHUS C
UCTIONb30BaHUEM KOMITBIOTEPHON TeXHUKH, IJaAOOPaTOPHO - MpUOOpHOTro 000py0BaHUs U Ap. BrimoaHeHue cTyneHTaMu
71a00paTOPHBIX pabOT HPOBOANTCS C LENIbIO: (POPMUPOBAHUS YMEHHH, IPAKTHYECKOTO OITbITA (B COOTBETCTBUH C TPEOOBAHUAMH K
pe3yapTaTaM OCBOCHHUS TUCIUILIMHEL, 1 Ha OCHOBAHUH NEepeyHs (OPMUPYSMBIX KOMITETCHINH, YCTaHOBIEHHBIMHU pabodeit
HIpOrpaMMOW AUCIUILTHHEL), 0000IeHNUS, CHCTEMAaTH3AINH, YIITyOIeHHs, 3aKPETIICHNUS MOTyIeHHBIX TeOPETUUCCKUX 3HAHUH,
COBEpIICHCTBOBAHNS YMEHHUH NPHMEHSTh OIYUYCHHBIE 3HaHNS Ha IPaKTUKE.

CocraB 3aaHuii Ju1st 1a00paTOpHOIT paboTHI JOJKEH OBITh CIIIAHUPOBAH C PACUETOM, YTOOBI 33 OTBEJCHHOE BPEMSI OHU MOTJIN
OBITH BBITIOTHEHBI KAYECTBEHHO OOJIBIIMHCTBOM CTY/ICHTOB.

IIpu nnanupoBaHun 1a0OPATOPHEIX PAOOT ClIEAyeT yIUTHIBATE, UYTO B XO/I€ BBIMOIHEHHUS 3aJaHUl y CTyA€HTOB (DOPMUPYIOTCS
YMEHHS ¥ IPAKTHYECKHH OIIBIT PabOThI C Pa3IMYHBIMKU IPHOOpaMH, YCTAHOBKaMH, JIAOOpaTOPHEIM 000pyI0BaHHEM, alNapaTypoH,
IporpaMMaMH ¥ JIp., KOTOPBIE MOTYT COCTABIIATh YaCTh PO(GECCHOHATHHON IIPAKTUIECKOH ITOTOTOBKH, a TAKXKe
HCCIe0BaTeNbCKUe YMEHNs (HaOIro1aTh, CPaBHUBATh, aHANN3UPOBATH, YCTAHABIMBATh 3aBHCUMOCTH, JIETATh BEIBOABI 1
0000111eHUs, CAMOCTOSATENIFHO BECTU HCCIEI0OBaHUE, OPOPMIISTH PE3YIbTATHI).

BrinonHenuto 1a60paTopHBIX paboOT NPEIIECTBYET IPOBEPKA 3HAHUIT CTYAEHTOB - HX TEOPETHIECKO TOTOBHOCTH K BBIIOJIHCHUIO
3a7aHus.

DopMBI OpraHU3alUH CTYJCHTOB IIPH IPOBEACHUN T1a00OPATOPHBIX PaboT: (poHTaNbHAS, TPYIIIOBAs U HHAUBHAyanbHas. [Ipu
(poHTaNIBHON opMe OpraHn3aLUK 3aHATUIT BCE CTYIICHTHI BBIIOIHAIOT OJHOBPEMEHHO OIHY U Ty *ke padoty. [Ipu rpynmnoBoii
(hopme opraHU3anNy 3aHATHI OTHA U Ta XKe PaboTa BBIIONHACTCS TPYIIIaMH 110 2 - 5 genoBek. [Tpn nHANBUIYamBHOM hopme
OpTaHM3aINX 3aHATHH KaXKAbIH CTYIEHT BBINOIHACT HHANBUAYAIbHOE 3aJaHHUE.

Texymuil KOHTPOIb y4eOHBIX JOCTUKEHUH 110 Pe3yabTaTaM BhINOIHEHHs 1a00paTOpHBIX pabOT MPOBOJUTCS B COOTBETCTBHU C
CHCTEMOH OlICHMBAHHUS (PEHTHHIOBOM, HAKOITUTEIILHOM U 1Ip.), a TakKe (opMaMH M METOAaMH (KaK TPaJHIMOHHBIMH, TaK 1
MHHOBAITMOHHBIMH, BKJIIOYasi KOMIIBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMH B pabodeli MporpaMme AUCIHATUTHEL (Moxyrs). Texymwid
KOHTPOJIIb IPOBOAUTCS B Ipeenax yaeOHOro BpeMeHH, OTBEJCHHOTO paboynM ydeOHBIM IJITAHOM Ha OCBOCHHE TUCLUIIINHEL,
PE3yNBTAThI 3aHOCATCS B )KypHAJI YUeOHBIX 3aHATHI.

O0BeM BpeMeHH, OTBOAWMBII Ha BHIITOJTHEHHE JIAOOPATOPHEIX PadoT, INTAaHUPYETCs B COOTBETCTBHUH C y4eOHBIM m1aHoM OITOIL.
ITepeuens maboparopHbIx padot B PII/I, a Takke KOJHMYECTBO YaCOB HAa UX MPOBEIEHHUE JODKHBI 00€CIIEUNBATh PEATTH3AIHIO
TpeOOBaHU K 3HAHUSIM, YMEHUSIM M MIPAKTUYECKOMY OIBITY CTYAEHTa M0 AUCHUILTHHE (MOAYyr0) cooTBeTcTBYromei OITOIL.
CamocrosTenbHas pabota 00y4aroIxcsi— 3TO IIaHupyeMast yaeOHasi, yueOHO-HCCIIeJOBaTeNbCKasl, HAyUHO-HCCIICIOBATENIbCKAs
paboTa, BBEITIOJTHSAEMas BO BHEAYAUTOPHOE BpeMsI 110 3aJaHMI0 U TIPH METOIIYECKOM PYKOBOJACTBE IPETIoiaBaTelisi, Ho 06e3 ero
HETIOCPEICTBEHHOTO YIaCTHS.

O0beM caMOCTOSATEIbHOM PabOTHI ONpeselsieTcs YUeOHbIM INIAHOM OCHOBHOM NPO(eCcCHOHANBHOM 00pa30BaTeNbHOMIIPOrpaMMEI
(OIIOI1), paboueit mporpaMMON TUCIUILIHHBI (MOIYIIS).

CamocrosTensHas paboTa OpraHU3yeTCs ¥ IPOBOAUTCS C LENbI0 (POPMHUPOBAHUS KOMIICTEHIINH, TOHIMAaeMBIX KaK CIIOCOOHOCTh
HOpPUMEHSTh 3HaHUS, YMEHHs U TMYHOCTHBIE KauecTBa JUIs YCIIEIIHOH MPpaKTUYECKOH AesSTeNbHOCTH, B TOM YHCIIE:

- (hOpMHPOBaHUS YMEHUH 110 MOMCKY U MCIIOIb30BAHUIO HOPMaTUBHOMN, IPAaBOBOM, CIIPABOYHON U CHELMAIBHOM JINTEpaTypHl, a
TaKKe IPYyruX HCTOYHUKOB NH(pOpMALNH;

- KA4YeCTBEHHOTO OCBOCHUSI M CHCTEMATH3ALUH MOTyIeHHBIX TEOPETHUECKUX 3HAHUI, UX YIIIyOJICHUs U paclIupeHus 1o
NPUMEHEHUIO Ha YPOBHE MEXIPEIMETHBIX CBA3EH;

- (hopMHpOBaHUSA YMEHHUS TPUMEHATH MOTyIeHHBIC 3HAHUS Ha MMPAKTHKE (B IPO(eCCHOHAIBEHOM NeATeTbHOCTH) M 3aKPETUICHHS
MPaKTHIECKUX YMEHHUH 00yJatomuxcs;

- pa3BUTHs O3HABATEIBHBIX CIOCOOHOCTEH, POPMHUPOBAHUS CAMOCTOSITEIbHOCTH MBIIUICHUS 00yJarOIuXCs;

- COBEPILCHCTBOBAHUSI PEUCBBIX CIIOCOOHOCTEH 00YUaIOIIIXCS;

- (hopMHpOBaHUSA HEOOXOANMOTO YPOBHS MOTHBAIMH 00YJAIOMNXCS K CHCTEMAaTHIECKOH paboTe IS ITOTydeHNs 3HAHUH, YMEHHH 1
BJIAJICHUH B epuoJ] y4eOHOro ceMecTpa, aKTHBHOCTH O0YUYarOLIUXCs, TBOPUECKOI MHUITHATHBEI, CAMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH M OPraHU30BAHHOCTH;

- (hopMHpPOBaHHS CIIOCOOHOCTEH K CaMOPa3BUTHUIO (CaMOIIO3HAHHIO, CAMOOIIPEIENICHUIO, CAaMO00OPa30BaHHUIO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEAIN3AIINN U CAMOPETYIISIINH);

- Pa3BUTHsI HAyYHO-UCCIIEI0BATENbCKIX HAaBBIKOB;

- Pa3BUTHs HABBIKOB MEXJIMYHOCTHBIX OTHOILIEHUII.

K camocrosTensHON paboTe 1Mo AUCIUIUIMHE (MOIYITI0) OTHOCATCS: POpPadOTKa TEOPETHIECKOT0 MaTepHaa JUCIUTUINHEI
(MOyrs1);TOATOTOBKA K CEMHHAPCKUM U IIPAKTHYECKUM 3aHATHAM, B T.4. IOJTOTOBKA K TEKYIIEMY KOHTPOIIIO YCIIEBaeMOCTH
oOyuaromuxcs(TeKymas aTTecTalys); MoAroToBka K JabopaTopHbIM paboTaM; HOATOTOBKA K TPOMEKYTOYHON aTTeCTalluH
(3auéram, sK3aMeHaM).

Bumsl, hopMel 1 006EMBI CAMOCTOSITEIIFHOM PaOOTHI 00YJAIONIIXCANIPY H3YICHUH AUCIAIUINHEI (MOJIYIIS) ONPEIEIISIOTCS:

- coziep)KaHueM KOMITeTeHUUH, (GOPpMHUPYEMBIX AUCLHUILTUHON (MOIYIIEM);

- crienM(UKON TMCHUIUIMHBI (MOJLYIIs), TPUMEHSIEMBIMHE 00pPa30BaTEIbHBIMU TEXHOJIOTHUSIMH;

- TpyroeMKkocTsio CP, mpenycMoTpeHHOH yaeOHBIM IUTaHOM;

- YPOBHEM BhIcIIEro 0Opa3oBaHus (OakanaBpHar, CIeNUAINTET, MATUCTPaTypa, aCIUpaHTypa), Ha koTopoM peanusyercss OITOIT;
- CTETIEHBIO MOATOTOBICHHOCTH 00yJatOMIUXCs.

KypcoBas pabora sBiII€TCS CAMOCTOSTEIBHEIM TBOPUECKHM IMMCHMEHHBIM HayYHBIM BHAOM AEATEIBHOCTH CTYJCHTA MO pa3paboTke
KOHKpeTHOH TeMbl. OHa OTpaXkaeT MPHOOPETEHHbIE CTYICHTOM TEOPETHIECKHE 3HAHUS M IIPaKTHIecKHe HaBbIkH. KypcoBas pabora
BBIMIOJHACTCS CTYAGHTOM CAMOCTOSTENBHO O/ PYKOBOACTBOM IIPEIOAaBaTeNs.




Kypcosas pabota, HapsIy ¢ 5K3aMEHAMH U 3a4eTaMH, SIBISIETCS OJHO U3 opM KOHTPOIIS (aTTECTAIUN), TIO3BOJIIOMEH
OIIPEJICIIUTh CTEIEHb IIOIrOTOBJICHHOCTH Oyyiiero crenuaiucta. Kypcosbie paGoThI 3aIUIIAIOTCS CTYACHTaMH [0 OKOHYaHHN
W3yYeHHs YKa3aHHBIX TUCIUIUINH, ONPEICIICHHBIX YIeOHBIM IUTAHOM.

Odopmienne pabOTHI TOKHO COOTBETCTBOBATH TpeboBaHUAM. O0BeM KypcoBoif paboTsr: 25-30 cTpanut. CHECOK IUTEpaTyphl U
[Ipunoxenus B 00beM paboTs! He BXxoAT. KypcoBas paboTa JOIKHA COAEPAKATh: TUTYNBHBIN TUCT, COAEPkKAHUE, BBECHUE,
OCHOBHYIO 4aCTh, 3aKJIFOUCHHE, CIIMCOK JIUTEPaTypBlL, puiioxkeHue (pu Heodxoxumoctn). Kypcosast pabora nomnexxur
PELEeH3UPOBAHNIO PYKOBOJUTENIEM KypcOoBOH paboThI. PerieH3us sBiseTcst opUIaIbHEIM JOKYMEHTOM M IIPHKIIAIBIBACTCS K
KypcoBoi pabore.

TemaTnka KypcoBbIX paboT pa3pabaTbiBacTCsl B COOTBETCTBHHU € YUEOHBIM IUIaHOM. PyKoBoMTEIIb KypCcOBOI PaOOTHI JIMIIb
TIOMOTaeT CTYJCHTY ONIPEICIUTh OCHOBHBIC HATIPABJICHNUS PaOOTHI, OUEPTUTH €€ KOHTYPHI, YKa3bIBAET TE HCTOYHHUKH, Ha KOTOPHIE
ClIeyeT OOpaTHUTh ITIaBHOE BHUMAHNE, PA3bIICHSET, T/I€ OTHICKATh HCOOXOANMBIC KHUTH.

CocTaBNeHHBIH CIIMCOK HCTOYHUKOB HAyYHOH MH(OpMALMK, TOAJEKAIUI H3yYeHHUIO, CIIelyeT MoKa3aTh PyKOBOIUTEIIO KYpCOBOt
paboTHI.

Kypcosas pabota cocTouT U3 riaB u maparpagoB. BHe 3aBHCHMOCTH OT peIaeMbIX 3a1a4 U BRIOPaHHBIX ITOJIX0I0B CTPYKTypa
paboTHI TOKHA COAEPKATH: TUTYNBHBII JUCT, COAEPAKAHUE, BBEJICHHE, OCHOBHYIO UYacTh; 3aKIIFOUCHUE; CIINCOK JINTEPATYPHI;
MpUIIOKEeHUE(51).

Bo BBeneHn# HEOOXOIMMO OTPA3UTh: AKTYyAIBHOCTB; OOBEKT; IPEIMET; LIeNb; 3aIadd; METOMBI HCCIEIOBAHUS;, CTPYKTypa
paboTHI.

OCHOBHYIO 4acTh pabOTHI pEKOMEHAyeTC s pa3AeinuTh Ha 2 TIaBbl, KaXKaas U3 KOTOPBIX JOJKHA BKIIFOUATh OT ABYX [0 YeThIpeX
naparpados.

Conep:kaHue TJ1aB M UX CTPYKTYpa 3aBUCHUT OT TEMbI U aHAM3HPYEMOT0 MaTepHaia.

[epBas rmaBa gOMKHA UMETh 0030pHO—aHATUTHUCCKUI XapaKTep U, KaK MPAaBUIIO, SIBIISCTCS TEOPETHUECKOM.

Bropast rinasa o Gosnblueid yacTu packpbIBaeT HACKOJIBKO 3TO BO3MOXKHO ITPEAMET HCCiIeoBaHus. B Hell npuBoasTes
MpaKTHYECKUE JaHHBIE M0 IMPOOJIeMaTHKE TEMBI HCCIIEIOBAHHS.

BriBoasr 0hopMIISIOTCS B BUIE HEKOTOPOTO KOJIMYECTBA IPOHYMEPOBAaHHEIX a03aIieB, YTO MPHAAEeT HEOOXOAUMYIO CTPOHHOCTh
U3JI0KEHUIO U3y4EHHOT0 MaTepuana. B HUX MOABOJUTCS UTOT MPOBEAEHHOM PabOThI, HEMOCPEACTBEHHO BBIBOIBI, BBITEKAIOIIUE U3
BCell pabOThI U COOTBETCTBYIOIIHE BHISBICHHBIM IIPOOIEMaM, IIOCTABICHHBIM BO BBEJCHHUH 337a4aM pabOThI; yKa3bIBACTCS, C
KaKUMH TPYIHOCTSMH IMPHUIILIOCH CTOJIKHYTHCS B XOJI€ MCCICIOBAHUS.

IIpaBuna Hanucanus U 0OPMIIEHHS KypcoBOH paboThI pernaMeHTupyroTces [lomoxeHneM o KypcoBoit pabote (IIpoexTe),
YTBEpk/ICHHBIM penieHneM YueHnoro copera ®I'BOY BO I'AT'Y ot 27 anpenst 2017 r.




1 CEMECTP
Onenounoe cpejicTBO
BBoannrit TecT 1o ipeamMery

1. Berancants log, 72 — 2 log, 6.
log, 36;
0;

us

. Haiitu 3Havenne Boipazkenus sinx — cosx + 3ctgr npn xr = 4§

5. Ha cKOJIBbKO IPOIEHTOB YBEIUUUTCS ILIONIAAL KBaIpaTa, eCJIH ero CTOPOHY yBe-
anuuth Ha 20%7
a) 20%;
b) 44%;
c) 18%;
d) 40%.

6. CkoJIbKO KOpHeil ypaBHeHus sin 4z = 0 comepKutcst B mpomexyTke [0, 7]?

9y

)

ELoE
T W N

7. Haittn nanbosbmee snadenue gyukmmn y = x2 + 4 na orpeske [—1,2].
5

4

8;

13.

2LzZe



8. YeMy paBHa cyMMa KBaJpaToB KopHeil ypasHenns 212 — 6z — 157

V/39;
4.

Y

Y

6.

2Eoze
w © o

9. llepBas Tpyba Hamosnser H6acceifn 3a 9 gacos, a Bropasd — 3a 18 gacoB. 3a CKOJIb-
KO 9aCOB HAIOJHSAT 3TOT Oacceiin aBe TpyObl BMecTe?
a) 11;
b) 6;
c) 4,5;
d) 27

10. Beramenmrs tg5 + ctgqs.

a) b;
b) 2,5;
c) 4,5;
d) 4.
) 835 Boraucaurs %
a) U,9;
b) %2
C) _075;
d) 1

14. Yemy paBHa 11011a/ib PABHOCTOPOHHEI'O TPEYI'OJIbHUKA, €CJIM PAJINYC BIUCAHHON
B HEI'O OKPYKHOCTH paBeH 27
a) 12v/3;
b) 4v/2;
c) 4;
d) /3.

15. [Lromans moBepxHOCTH KyOa paBHa H54. Haifitu o6beM kyba.
a) 144;



) 81;
d) 27.
Kpurepun onenku:
Kpurepuu Ornenka
84-100% oTBeTOB Ha 3aJIaHUs TECTa "Oramuno"
66-83% oTBeTOB Ha 3aJAaHUS TECTa "Xopomo"
50-65% oTBeTOB Ha 3aJaHus TECTA "VraoererBopureabuo"
menee 50% oTBeTOB Ha 3aJaHUS TECTA "HeynosierBopureabHo"

Kooun x Tecty

Homep | OtBer
1 d
2 c
3 a
4 a
5) b
6 d
7 c
8 b
9 b

10 a
11 c
12 b
13 a
14 a
15 d




B.1.

B.2.

B.3.

B.4.

B.5.

B.6.

B.7.

B.8.

B.9.

B.10.

B.11.

B.12.

B.13.

B.14.

B.15.

B.1.

B.2.

B.3.

B.4.

B.5.

OneHounoe ¢pejicTBo

VnuBuyasbHoe 3aganue Nel

[. Haitqure x, y/1oB/IeTBOPSIONiEe COOTHOITEHUIM:

1. |2 =3z — 18| < 222 —x 2.
Ljlz+3|—|z+1] <2 9
L |z <2 +1 2
1. |22 =3z — 4| > 2®> —3x — 4 2
1. log, |52z — 3| > 1 2.
1. 622 — 22+ 1] <1 2
1.3z =1+ 2¢ — 3] — |z +5| <2 2
1 ‘x —330—1’ 2
x4+ 3r+ 11—
1. |[2* = bx+ 6| = —2* + 52— 6 2
L |z >2+1 2.
1|22 =20 —3|>2*— 20 -3 2.
L 2z + 1|+ |z <2 2.
1. |3—2%>2*-3 2.
1|23 >0 2
1|22 +2x— 3| >2*+2x—3 2.
I1. Haiipure obaactsb oupesenenns (pyHKIun:
Ly=vVr+2+I1g(9—2? 2.
Ly=vV3—22+lg(z+1) 2.
1. y = Va? — 2x — 15 + logs (—7) 2.
1.y =+8cos?x —6cosx + 1 2
1. y:log% logi log%a: 2

|22 —b5x + 6| = —2* + 52 — 6

r—1| _x—1
r+1| x+1

e —3r—4|=2*—-3x—4

=2 +1
4-lz|=2*-5
L2+ 5|z —24>0

P =3r—1|=—-2*+3z+1

e 3=z +1] > 2
Jr—1=2+1
|22 — bz + 6| =2 —H5r +6

lz| > 2 —1
lz+3|+ 22 —1] =8
|5 — x| =2(2z —5)

5 —2z|+ |z + 3| =2—- 3z

[z —=2[—[5+2=3

y=+/1+2cos2x

_ 1
Vitgr — 1

y = log,, sinx

.y =log, s, Sin2x

.y =+v/1—2sinx



_ fein? 1 — /322 i T SR
B.6. 1. y=,/sin"z — 3 2.y 3% + 2z 1+lg(2—x)—1
B.7. 1. y = v4 — 22 + logy (1 — x) 2. y =log, cosx

B.S. 1.y:\/932—6:1:—|—8+10g (4£x)—1 2. y=log,sinz
5

B.9. 1. y=v/2cosz — V3 2. y = logg, . sin 2x
B.10. 1. y = /T + \3/7 lg (22 — 3) 2. y = arccos 2L
Bl 1. y= \/9—73:2+1g% 2. y = arcsin (lg—f%)
B.12. 1. y:sinlgﬁ 2. y = /sin 2z
B.13. 1. y = Igsin (v — 3) + /16 — 2?2 2. y = arcsin (2 + 3%)
B.14. 1.y:1g372_7?f1+—2 2.y = v/3— 1 + arccos L3-2
B.15. 1. y=1g H’ﬁ 2. y = arcsin (sin x)

III. Ilonp3ysack ompeeieHneM mMpejesia TocaeI0BaTe IbHOCTH, T0KAa3aTh PABEHCTBO:

B.1.1. limitn —1 2. lim 2" = oo
n—oo n n—o0
o 142n 1 . 1
B.2. 1. nlggo_‘ln_ =3 2. nh—glolnﬁ = —00
B.3. 1. lim 2t2n — 9 2. lim logyn = 00
n—o0 n n—00
n24+n 1 _
B.A4. 1. nh_g)lo—ﬁ—g 2. Jilgolgn— 00
B.5. 1. lim 3n2——n _3 2. lim —1—”2 =00
wn+3 1 . 1\"
R T > Jim (3) =0
- n+1_ 2 : -n _
B.7. 1. nh_}r{.lo == =% 2. nlgrolo2 0
oon—1_ 3 ; _3) —
B8 1 Jim 5055 = 3 2 lig, (@ —n) = —oo
2n—3 _ 1 \/
i 2. I =



B.11.1. lim22—1 _1 2. lim st =0

: n—1 _ 1 : -n _
B.12. 1. 7’}1—>Ilgojn_ =7 2. 7111_%105 0
2n+5 _ : 6
n+2 _ 1 ; _
B.15. 1. n11_>rro1o3n_|_ 1=3 2. T}Lrlgolnn 00
1V. Boruuciaurs:
B.1. 1. lim Y2420 +242n 2 Tim (L G440
: n— 3\t 1434+ ...+(2n+1)
B.3. 1. nlgr;(} (\/n+ — \/ﬁ) 9 Ji_}rgo2+4+n.2..+2n
B.4. 1. hmw 2. lim (vVBn+1—+n+2)
nooo  4An? +1 n—00
B.5. 1. nlggo?gil 5 JE&1+4+7+7.1.2.+(37L—2)
B.6.1. lim (\/TL—F —\/ﬁ) 2. lim <1+1+%+_‘_+Ln>
oo n—00 2 2 2
: 2 n
BT 1. Ji%n(n+i)3(n+6) 2. lim (1+2+2+...+2")
: C/E—l— % . < )n-‘rl
B.8. 1. nh—>noloT 2. nh_}ngo 1-—
BY. 1. lim & sin (202 +1) 2. Tim (1 % l? +3ln>
2 : 2 n
B.10. 1. lim 2-£2n+5 2. lim (14343 +...+3")
n—00 n“+1
B.AL 1. lim 30 420" +3 2. lim (%) cosn?
4 2 n
B.12. 1. lim 20430 +1 2. lim (%) cos 2n
B.13. 1. hmw 2. hmM
n—0o0 3” +n n—00 32n+1



B.14

B.15. 1. lim (Vn+1— ¢/n)
n—o0

B.16

B.1

B.2.

B.3.

B.4.

B.5.

B.6.

B.7.

B.8.

B.9.

B.10.

B.11.

B.12.

B.13.

B.14.

B.15.

: 1
L1 lim Y———
nooov/n + 1 — v

. 1. lim (a% g — 2> n?

n—oo

2.

2.

2.

lim (1+%+%+...+7ln)

n—oo

3+7+...+(4n—1)
m )

li

n—0o0 n

. n+(=1)"
Rl Sy

V. Homwp3ysch “e — §” onpegenennemM npeaena (pyHKINN, J0KA3aTh PABEHCTBO:

J1 lim-Z=1 —9
r—1 1‘—1
N e
1'}:5]%1+x_1
1. limsinxz =sin 1

z—1

. 3z _
L }gﬂijQ—l

1. lim (1 — 22) = =3

T—2

1. limcos2z =1
x—0

1. lim (3x —5) =4

z—3

1. lim2x =8

r—4

1. imv1+2x =3

r—4

1. limsinz =1
=7

1. lim (22 +2) = 10
r—4

1. lim (2z — 3) =1

r—2
3r+1 1
L algl—>r%5x—|—4—l_?

1. lim (42 — 1) =3

r—1

1. lim (z2—1) =3

T—2

VI. BoruncanTs:

2.

. lim

. lim

. lim

lim —2— =0
z—ood + &

lim =

z—00 1 + [E2

o (2)
lim (%) =0

3+x _
T_OO

z—0

. lim—lg:oo

x—)S(;L'—?))
Clim— 5 = o0
J:—)l(x—]_)
. lim—lg =0
J:—>1(g;—]_)
Mg =00

. liml2 = 00

z—=02T

z—002 —|—{L‘2 -

x%ool—l—xQ -

lim log, 72 = oo
T—00



B.1.

B.2.

B.3.

B.4.

B.5.

B.6.

B.7.

. lim

. lim

. lim

- lim ——

. lim

. lim

. lim

. lim (\3/1 — 7% — :1:)

T—r00

. limy/1 —sinz

r—0

In(1—tga)

20 25inx -1

lim 3I —3

. ﬁ
-1 —2x — 3

vr—2—1

z=1(x —1)- (:c2 + 1)

1—+/cosx

. lim
:c—>01 — oS \/_

6(\/x—+6—3)

T—3 1’3 — 27

: 6r 6
i (% - )

: ™
Nlimz g (§ —<)

V2r+1—3

i
ez —2 /2
. hmx ctg?% 7
—3x
. lim In (1—|—e )

z—ooln (1 — 6_2x)

z? —2a:+1

lim (V357 — 1)

T—00

i arcsin 2z + arctg3x

T 250 2 + bz

2> —5r+6
e—22® — 4 — 12

vV2—cosx—1

250 rtgdr

. lim (My

2+ 4

T—00

4:1; —|—9x+7

'a:—>13x +a2°+1

V10— — 2
I -9

r—2

. lim (%)22

. lim

r—+ 00

. lim

. lim

. lim

. lim

1

T—00

1 — cosbx
50l —cos2z

i Intgx

. lim
27 COS 2x

. x4+ 1\"
lim <2:1:—|—5>

lim &

G thl’

lim sin

T aoaX +Cosx

Jim (32)

In (14 3x)

50 arctgax

lim Intgx

: m_>w1 ctgx

- 2x—|—1>2
(25

(arcsin V) s

. lim tg22x In sin 2x

=7

sin x

e

' :lc—>0 tgzx

D limx (e% — 1)
Tr—r00

. lim (14 ctgz)'®”

=7

In (1 + 4z)
50 sinx
( o3l _ e) T
z—0 sin’ 2x

. lli% tgx In(sin x).

1—cos’z

T 250 Tsin2x

. lim (%)29&

x—1

T—00



B.8.

B.9.

B.10.

B.11.

B.12.

B.13.

. lim

. lim

. lim

. lim

. lim

. lim

. lim

. lim

In cos 2z
2501 — cos 3z

2
lim _ 9" =95

Cest1x? —2r — 3

Vo +1

AT
i Cos T — sinz + 1

x_,gcosx—i-sinx—l

. exs—sin2x -1
Nim S
=0 — COS T

lim V22 +3—1

[y R —

COS T — (3085 X
z—0 1‘2

: 513'3 332
: 3520(3932_4 - 3x+2>

Vi—1-—1/2
x> —9

r—3

sin 3x

z—0 T

(x—3)° — (z—2)°
T—00 2$3 +4x — 3

vVi+x—1

r—0 3.1}2

vV1+xsing —1

. lim >

r—0 x

22 +52% — 3
esoo bt — 203 — A

hrn 3— \/l‘"‘].l

’ z—=-22 —\/x+6

sin~3z
im (ﬂ)

o \z +sinz

3 — 72% + 523
T—00 2+2$—ZE3

lim 224102 4 21

“as-3 22+ 8+ 15

VI+ax—2

lim

) x—=—-5v/4 — 1 —3

r—+oo

. lim

. lim—

. lim

. lim

. lim (1 + sin7z

. lim

. lim

. lim
. lim

. lim

lim v1+sin2x —1

Tas0 (143z)° -1

- 3z 41\
i ($555)

In (1 + 3x)

50 sSinbx

o dim (x4 2)-(In(2x 4+ 1) —In (22 — 1))

T—00

22 — 22 +3
as1a® — 222 — 5+ 6

In (2 + 63’”)
z—ooln (3 + ™)

V8 + 8z + 22 —2
=0 +/1—-3r—1

<e$2 — 1) CcoS T
m

" 250 sinz +a°

1 6

'i%(x—3_x2—9>

)ctgﬂ*:r

r—1

. In cos 2z

" 2oo0lncosdx

tgr —sinw
z—0  sin“x

1+ 62— 1+ 22
X

z—0

. In cos bz

" 250lncos 6z

COoS T — oS 3%
COST — COSIL
x—0 X

Inz?—2

T—e .’L‘2 — 62

In (3 +e")
z—ooln (10 + 6635)



_1

2 5
B.14. 1. lim ££52" — 31" A Qi (LEter e
z—00 8 —6x —x " soo\l +sinzx
2
2. lim 2L, +2 =10 5. lim (32 +5) (In(z +5) — Inx
lim 20, 42— lim (32 +5) (In (2 + 5) ~ Ino)
Ii)lg_\/g_‘_—x ' r=>T T — X
et —e " 4. lim (cos T +sin £)°
B.15. 1. glﬁlir(l] e $_>OO( T :U)
. V14+3x—+v1+4x . Incos2x
2. lim 7 5. I s 3r
3. lim Ve =9 Vet 6 Ve 2t 41027 + 262° + 102 4 25
- m —— 5 5 6. lim 5 7) 3
vmoo 1 — x4+ Ve+1 s—5 2’ + 102" + 257
3 2 3
B.16. 1. lim &—22"+3 4. 1im GO85T — COS" O
T—00 zt—4 z—0 tg 3
2
2. lim £ 2r =3 2?41y 43
z—-1  x°+1 5'}32(1] 2x lnac+9
3. lim V1 £8in %x —1 6. lim (14 ctgz)™”
z—0 (1 + 23;) —1 =3
Kpurepun onenku:
Kpurepuu Onenka
- BCe 3aJIaHUs] NHIMBUIYAIbHOM paboThl pereHsl BepHo 1 moJi- | "Oranano"
HOCTBIO; - CTYJIEHT MOXKET IIPOBECTH 3alUUTy KarKJIOro 3a/a-
HUS Y JJOCKH, HE UCIIO/Ib3Ys PEILICHNUE; - CTYIeHT MOXKET 00'bsIC-
HUTH BCE METObI K IIPUEMbI, UCIIOAb3YEeMble B PDEIICHHH, 3HACT
TEOPETUYECKHIE HPEAIOCHLIKI BCEX METOI0B U IIPUEMOB;
- BCe 3a/IaHUsT MHIMBUIYAIbHON paboTe penteHbl Bepuo win B | "Xopomro"
HEKOTOPBIX 33aHusaX pabOThl JOIYIIEeHb HeIPyObie BblUKC/IH-
TeJIbHBbIC OIMMOKHU TP IPABUJILHO BHIOPAHHOM METOJE; - CTY-
JIGHT MOXKET HPOBECTH 3AIMNATY KaKJI0TO 3aJaHus ¢ HCIIO/b-
30BaHHEM PEIIeHNs y JOCKH WM 32 [MapToif; - CTYIeHT 3HAET
MEeTOIBI ¥ IIPUEMBI, UCIIOIb3YEMbIE B PEIIeHHH, IeMOHCTPHPY-
€T OCHOBBI TEOPETHIeCKUX OOOCHOBAHMIT METOIOB H IPHUEMOB.
- pemreno e Meree 65% Beex 3amanuil MEAUBUAYAILHON pabo- | "Yi1oBIeTBOPUTEJBLHO"

Thl; - CTYJAEHT 3HaeT U MOHUMaeT MeTOJIbl U IIpUeMbl pelleHs
3aJIaHuil; - CTYJIEHT 3HaeT POPMYJIUPOBKH OCHOBHBIX TEOPeM,
Ha KOTOPBIX OCHOBBIBAIOTCA METOAbI U IIPUEMBI pellleHusd 3a-
JaHuit;

- pemeno MmeHee 65% 3amannmii paboThL; - CTyIeHT He OOHADY-
JKHBAET 3HAHUE U IOHUMAaHUe HCIOJIb3YeMbIX UM IIPHU PEIeHIH
3aJlaHUil METOJIOB M [IPHEMOB; - CTYJCHT He 3HaeT (He IOHU-
MaeT) TeopeTuIeCKue OCHOBbI ME€TOA0B U IIPUEMOB.

HeynosnerBopureabHo.

10




B.1.
B.2.
B.3.
B.4.
B.5.
B.6.
B.7.
B.8.

OneHounoe ¢pejicTBo
VnuBuyasibHoe 3ajganne Ne2

I. Tlonb3ysdch ompeeseHneM MPOU3BOIHON, HARTH MPOU3BOIHYIO (DYHKITUH:

y =sin (22 + 1); B.9. y:%;

y =g’ B.10. y = +/z;

y = cos’z; BAL y= % —3:
y=5"" B.12. y = et

y = Vinz; B.13. y = ./ctgx;
y=tgsnt 2 B.14. y = 21 ;
y=1In(7Tzx—1); 743
y = /7 — b B.15. y = ﬁ

II. Tlpumensasa dopmynas auddepennupoBanus, HAUTH TPOU3BOAHBIE CJIELYIOIINX

dyHKINII:
1 _ —1 el
Bl.1l y= lnarCtgm; 3. y=cosx(l+cos ' x+tgr)(l—-cos™'x+ tgr).
1—a°,
2.y = 4_—52; 4. y = sin® cos 3u;
B.2. 1. y = In (3z + 9z + 1); 3y — (z+1)%
by= "=z
o 4y e (270° — z) (ctg® (360° — z) — 1)
2.y = arctg 77 x; S (1 —tg* (z — 180°)) ctg (180° + z)
B.3. 1. y =In(z (z* +4)); 3 yzex—e_x.
' sing®
2. y=xv4—1% 4. y=e " cos® (2 + 3).
B4. 1.y =In (22 + Vot +1); 3. y=e"sinva?+1;
21 2
sin 3z, — w
B.5. 1. y = barcsin § — Vb? — 2% sin2 <E + x) — cos? (x — E)
3. y= 7? 7? ;
tg? <§ + x) — ctg? <:,17 — 5)
2. y=x+e % 4. y = e cos® (3z + 1).
B.6. 1. y = sin® 5z - °3z; 3. :w_i_ln‘/l_xl
Y V1— a2 ’
2.y =2’ +y’+ 3uy; 4. y=1— 5.
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B.7. 1. y = xarctg®5z + Intgx;
2. y = (sin3z)V";
B.8. 1. y = tg3x tg3x;

Inz

2. y = (arcsinx)"";

B.9. 1.

y =e " cos® (2z — 3);

2.y=1In (:vQ—i—\/:v?—i— 1);

B.10. 1. y = x arcsin 2z + arctg33z;
2. y = (tge)™*";
B.1l. 1. y =&z,
y 1 _ xZ?

2. y=In (322 + V92* + 1);

_ l+4+sinz.
B.12. 1. y_ln‘/l—sinx’
2. y:arcsin&;
V1 +sin?z
B3 1.y = /LEVE
r—\T

2. y:tg36x—e%;

B.14. 1. y=u /1L,

2. y = x arcsin

B.15. 1.

B.1.

B.2.
B.3.
B.4.

B.6.

20+ 1.
3

y = sin® 5z cos® 3;

[\]

v @ + 2

22y — e+ (2 —y) =0.

_ 3/ 14+sindz .
Y= V3 2sin 2’
(=) — a2y —y—a=0.

. 4+ y + arctg3x + arcsin 2y = 0;

\/1—1—3932'

2 + 3z2

.ylnx —xlny = Inxy;

_ Vl+4cosPx
Y 1+ sin3dx -
. y = arctg 2x
1-—
) y:xarcsin\/i.
Yy =22V,
y_e—cos45a:’
Vi yE=
y = (sin3z)";
23+ P + 3wy = 0.
_ (2 _ 1 2
= (gt —gp) VEFT

II1. [Tonb3ysach nouarueM auddepennuasia, HalTu TpubIuKEeHHOe 3HaYeHne (PYHK-
U4 B YKA3aHHOK TOYKe:

f(@)= \/ﬁ’ T =2,9;
f(z) = arctge, = =1,05;
f)y=In(1+=x), z=0,01
fle)=v32—z, z=1,
(@) =V16—2, =0,2;
f(z) =tgz, x=45°4,

B.7.

B.8.

B.9.

B.10.
B.11.

12

f(x)=sinz, x=060°3;

flo)={/52L, 2=0,02
fl) = \15L v=302
fx)=vV9—2x, x=0,24;
f(x)=sinz, z=60°12



B.12.
B.13.

B.1.

B.2.

B.3.

B.4.

B.5.

B.6.

B.7.

B.8.
B.9.

B.10.
B.11.

B.12.

B.13.

B.14.

B.15.

f)=hn(z+V1+2?), z=0,2;B14. f(z)=arcsinz, x=0,54

f@)=@-3°@-2°"@—4), =
47(0%)1; e BI5. f(r)=lg1%, =1y

IV. Pazuble 3agaqmn:

JokazaTh, ato ypasaenne x° 4+ x4 + 22 4+ 10z — 5 = 0 UMeeT TOIBKO OJIMH TIOJIO-

JKATEJILHBIA KOPEHb, JIeKallluii B nHTepBaJie (0, %)

3
Jloka3aTh HEpaBEHCTBO: Sinx > r — % npu x > 0.

[TokazaTh, 4T0 ypaBHeHue z° — 3z 4+ ¢ = 0 He MOXKeT WMeTh JBYX PasIHIHBIX
BeIeCTBeHHBIX KOpHeil B maTepBaje (0, 2).

B dopwmyite Jlarpamxa f (b) — f (a) = f'(¢) - (b — a) naiite Touky mas GbyHKIun
f (z) = 42* — 5z + 1 ua orpeske [0, 2].
JokaszaTh, uTo ypasHenne r° — 3z + 62 + 1 = 0 nMeeT eMHCTBEHHBIH AeHCTBH-

TEJIbHBIH KOPEeHb. YCTAHOBUTE UHTEPBAJI, B KOTOPOM COJIEPZKHUTCS 3TOT KOPEHb.

3
Jloka3aTh HepaBeHCTBO: arcsinx > x + % npu 0 <z < 1.

2
Hokazarb nepasencTso: In (1 +z) >z — % upu x > 0.

arctgr

Hokazars nepasercTso: In (1 + ) > Trao

npu x > 0.

JloKa3aTb, 9TO eJIMHCTBEHHBII IOJOKHTENbHbBIH KOpeHb ypaBHeHnd 2 + pr + ¢,

e p > 0, ¢ > 0 cojiepKUTCS B UHTepBaJie (0, %)

Jloka3aTh HEpaBEHCTBO: cosx > 1 — %3:2 upu x > 0.
Banuimre ypaBHeHHe KacaTeabHOH K rpaduky dbyakmun f () = 1 f 5 HapaJi-
x

JIeTbHOM mpsamoit 4y = — 1.

Banuimure ypasHenne kacareboi k rpaduky bynxmmn f (z) = (z — 1) (z — 3)*
mapaJselbHONR psamoit y = 5 — 12z.

[Tox kKakuM yrjioM K ocu abImucc HaKJOHEHa KacaTe/lbHad K IpaduKy (pyHKITH
f(x) = 0,522 + x — 1,5 B Touke ero ¢ abuuccoii ro = 2. Hamumure ypasHenue
KacaTebHOI U BBINOJTHUTE PUCYHOK K 3aJ1ade.

Haiiiure ckopocTh TOUYKH, JBUKYyIIeiicsa npamouneiino no sakony S (t) = 2t3 +
4sin %t B MOMEHT BpeMeHH t = 1, ec/i IyTh S U3MepsaeTcd B CAHTUMETpax.

JlokazaTh, 9To KacaTeabHasd K napabose y = —r°+2r—3 B ToUKe T = | HaKJIOHeHa
K ocu abnucc nog yroiom 0°.

V. Tlosib3ysich npasusiom Jlonurans, naitu:
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B.1.

B.2.

B.3.

B.4.

B.5.

B.6.

B.7.

B.8.

B.9.

B.10.

. lim (tgz

. lim&

. lim

. lim

. lim

. lim

. lim

T—r+ 00

. limctge In (z + e*);

r—0

. lim (e — 2?);

T—00

lim z%™ %,

T—+ 00

)Sll’l 2z,

Y
=7

tg —6
x%Oth—x7

. X 1.
'iﬁ%(m—l—m)

e —3r—1.
20 sin’bz

. limz ctgr;
z—0

. lim arcsin x ctgzx;

z—0

to—
g2:1€

a:—>1hl (1 — x)

In (1 + xz)

lim

ety (g - arctgx)

lim (Inz — y/x);

T—r+ 00

. lim (:L‘ —2%In (1 + %)>7
r—r+ 00

1
—(d+az)2
x—0 T ’
. sinx — £ Ccosx.
o lim=s — e

z—0 Sln3 i

b

. 1 .
' ,}E% <tgx 11— sinx)’

: 1 _
'ig%(x(l—i-x) x

et —e "

e—oln (1 +z)’
In (:vg — 3) .
:1:%2.]7 —|—3.%' 107

lim :C—k%lnx;

14

. lim%

. lim (7 — 22)

. xXr
- i (Ctgﬂs N

]‘ 1 tgx

_xa

toa T — @’

1
x

lim (In(x+1))=.

" 25040

iy 822 — In (1 +27) .
G :L‘ ’

. lim (%—Ctﬂ>

z—0

ctg2x

. lim (cosx)™® %;

z—0

Clim T In (1 — 2).

r—1 2

. im (2 +€” )%'

z—0

. xh_)rgo (1—x1n (1—1—%))

. lim <% — ctg%);
z—0

X

cosxT

jus
1’*}2

. lim (7 — 2x) tga;

=7

lim 2% Inz, a > 0;

" 25040

lim (z+ 2:")%'

T—>+ 00

1
. im0+ |

z—0

imlnzIn (1 — 2);

rz—1

lim (% arctgx) ;

T—r+400

lim (7 — arctgz) Inz;

T—+ 00

. lim <tg7m> ?2.

z—0

s .
2008]3)’



B.11. 1. lir+n x"e % 3 i In (x2 — 8)
T—+ 00 . o\ ).
xgril’>$2 — 41} + 37
2. lim (e® + ZL‘)%; 4. limzx - (e% - 1>.
z—0 T—00
B.12. 1. lim-& =b"_. 3. lim (z+ 3%
z—=0p\/1 — 12 T—r+ 00
1n(x2—2x+2) T _
2. li : 4. lim=——.
el 22 —3z+2 2—0 /gin bx
B.13. 1. lim&or—e”. 3. lim (In (22 +e))72;
z—0 smr —x z—0+0
In (x2 — 3) ) 22— 1
R X e =T
22 . s G,
B.14. 1. lim-£——1 . 3. lim zsin ;
s50cosT — 1
3
" —1—a® - < x _L>
2. lim sin® 2z’ 7T )
. . 1 .
B.15. 1. lim ({*’/(a+x) (b+x) (c+x)—9:>; 3. 31612%%,
i _ 1. 4. lim (tgz)* .
2 iy (cter - 1) o3

B.1.

B.2.

B.3.

B.4.

B.5.

B.6.

B.7.

VI. 3ajadya Ha HaxoXKJIeHHE HAMMEHBIIEro ¥ HAauOOJ/IBIIero 3HaYeHusd (PYHKIITH

OnpesegnTh HAMOOBITYIO TJIOMIAIL PABHOOEIPEHHOIO TPEYTOJbHUKA, BIHCAHHO-
ro B Kpyr pajauyca R.

(z—1)2

Haiitn naunbosibiiiee u HamMeHbIllee 3HaYeHUs (PYHKIMHU §y = € 2  Ha OTPe3Ke
-2, 1].

Tpebyercs U3roToBUTH 3aKPBITHIN MUJIKHApUYecKn Oak eMKocTbio V. Ilpu ka-
KOM paJiiyce OCHOBAHHSA HA M3rOTOBJIEHHE Daka yiiIeT HaumMeHbIIee KOJHIeCTBO
Marepuasa’?

Haiiiure oTHOIIEHNE BBICOTHI K PAJINyCy OCHOBaHUS KOHYCa, KOTOPLIil 1pu 3a/iaH-
HOM O0'beMe MMeeT HAMMEHBIIYI0 DOKOBYIO MOBEPXHOCTD.

Tpebyercs M3roTOBUTH KOHMYECKYIO BOPOHKY ¢ obpasyiomeit . KakoB poszken
OBITH PAaJIUyC OCHOBAHHUS BOPOHKH, YTOOBI ee 00beM ObLI HAUOOIbIIHM?

B nostymap pajuyca R Buucan KOHYC Tak, 4TO BEPIIMHA KOHYCA JIEXKUT B IEHTPE
nosymapa. [Ipu kakoMm pajiuyce OCHOBaHHUsI 3TOT KOHYC Oy/ieT HMeTh HanOOJIbIN
o0beM?

Yucsmo 24 npeacTaBbTe B BUIE CYyMMBbI TPEX HOJOKHTEIbHBIX CIAraeMbIX TaK, ITO-
OBl OJIHO cJIaraeMoe OBLJIO B TPH pa3a 0oJbIIe JIPYroro, a Mpou3BeIeHne BeeX Tpex
cJIaraeMbIX OBLIO HAUOOJIBIITIM.
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B.8.

B.9.

B.10.

B.11.

B.12.
B.13.

B.14.

B.15.

B.1.

B.2.

B.3.
B.4.

B.5.

2

2
B e Ly + y7 = 1 BuncaTp NpAMOYTOJbHUK HAaHOOJIbIIER IO CO CTOPO-

a
HaMH, IIapaJlJIeJIbHBIMHA OCAM 3JIJIHIICA.

Haijitu BhicoTy nunnjpa HandoJibiero oobemMa, KOTOPbiii MOXKHO BIIMCATH B IIap
paauyca R.

3 Bcex npsiMOyTOJIbHUKOB, UMEIOIIUX ITIEPUMETP 2, HANTH TOT, IJIOIIAIb KOTOPOTO
HauboJblIa.

VI3 1aHHOTO KpyTra BHIPE3aTh TAKOH CEKTOP, 9TOOBI CBEPHYB €ro MOJIYYHTh KOHYC
nauboJibiIero oobema.

Haiitu manbospInmit 00beM KOHyca, IMEOIIero TaHHyo 00pasyoonryo £.

B KoHyC ¢ paJmycoM OCHOBAHHUS T W BBICOTOH h BIHCATH IMUIUHIAP HAMOOJIBIIETO
obbeMa.

Ha xakoit BbicOTe Ha/i HEHTPOM KPYIJIONO CTOJIa pajuyca R ciemayer MOBECUTHb

SMEKTPUIECKYIO JIAMIIOUKY, 9TOOBI OCBEIIEHHE Kpas CTOJa ObLI0 HAmOOIbIIHM?
. Cos

(OcBermierHOCTD BBIpazkaercst opmynoii [ = c?(‘e, re ¢ — yroJ majeHnsd Jiyda,

T — paCCTOdHEe OT UCTOYHUKa CBeTa, C — HOCTOHHH&H.)

2 2
Yepes KaKyio TOUKY /IHICA L + %—2 = 1 caeayer IpOBECTH KACATEIbHYIO, YTOOBI
a

IJIONIA/Ib TPEYTIOJbHUKA, COCTABJIEHHOIO ITOW KacaTeJbHOW M OCSIMU KOOPIMHAT,
ObLJIa HAUMEHbITe !

VII. IlpoBecTu mnonoe uccjieoBanue U HOCTPOUTH rpaduK (DyHKIUN:

y=1In(z* +4x); B.6. y— 272 B.1l. y=2zlInux;
. e 4 — 1’ o
y:?’x— B.7 :IQG_x' B.12. y==e€ ;
T _ 17 ol . y 3 w 1
— — \3/ 2. B].S == ;7
y =% —2lnux; B8 y=u T Y= 27 o
2
_xr—xz—1, 1
y=In (1102 —4x + 8) ; B.9. y= 29 B.14. y =e3-=;
? 4z° 2 — 4o
Y= -1 0.y 2 -1 oY 1 — 42°

Kpurepun onenku:
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Kpurepun

Omenka

- BCe 3aJIaHus] MHAUBUIYaIbHONE paboThl pelieHbl BEPHO U MOJI-
HOCTBIO; - CTYJIEHT MOXKET ITPOBECTH 3allHUTY KaxKJ0TO 3a/la-
HUA Y JOCKH, He HCIIOJIb3Ys PellleHue; - CTYICHT MOXKET 00bsIC-
HUTH BCE METOJIBl U TPUEMBI, UCTTOJIb3yeMbIe B PellTeHNH, 3HAET
TEOPETUYECKHE TPE/IOCHIIKA BCEX METOJIOB U IIPUEMOB;

"Oranuno"

- BCe 3aJIaHVs WHAUBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JEHT MOXKeT IIPOBECTH 3allUTy KAarKJOTO 3aJaHns C HNCIOJIb-
30BaHUEM pelleHnd y JIOCKHA WM 33 NapTOIf; - CTYJAEHT 3HaeT
METOABI W IPUEMBI, HCITOJb3YEMBIe B PDEIIeHNH, TeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHIMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT W IMOHUMaeT MEeTOAbl U TPUEMbI DEIICHUA
3aJIaHUI; - CTY/IEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCS METOJIBl W ITPUEMBI pelleHus 3a-
JaHWMN;

"VaoBrerBopuressbHO"

- pemeno Mmenee 65% 3amanumii paboTLL; - CTYIeHT He OOHAPY-
JKHBAET 3HAHUE U IIOHHMAaHHe HCIOJIB3YeMbIX UM IIPHU PeIleHIH
3a/IaHWil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKhue OCHOBBI METOJIOB M TIPHEMOB.

HeynosnerBopureabHo.
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OneHounoe ¢pejicTBo
Komnoksuym Nel
Onpenenenust

[IpuHa IeKHOCTD JIEMEHTa MHOYKECTBY, paBHBIE MHOXKECTBA, IIYCTOE MHOZKECTBO,
OJMHOZKECTBO, 00'beIMHEeHNe MHOXKECTB, IepecedeHne MHOKECTB, HellepeCeKaIOIHecs
MHOYKECTBa, Pa3HOCTb MHOXKECTB, Iapa JeMEHTOB, YIOPSIOYeHHAs Iapa 3JeMeHTOB,
IpPOU3BeIeHHe MHOKECTB, (PYHKIIHsI, MHOYKECTBO OIIpeIeeHnst (DYHKIUU, MHOYKECTBO
3HaveHus pyHKInu, rpaduk OYHKINN, apryMeHT, 3aBUCAMast IepeMeHHast, 00pas dJre-
MeHTa, Ipoobpa3 jieMeHTa, HHbEKTUBHOE 0TOOpasKeHne, CIOP'beKTHBHOE 0TOOparkeHune,
OMeKTHUBHOE 0TOOparkeHne, B3aUMHO OHO3HAYHOE OTOOparkeHne, 00pa3 1Mo IMHOKECTBa,
1poobpas MO IMHOKECTBA, CyKeHne (DYHKIINN, KOHCTAHTA, OMHO3HATHASA (DYHKIHSI, MHO-
ro3uadnas (pyHKIUs, cyrneprno3unus HyHKIuii, oopaTHas QyHKINA.

Axkcuomsr [Teano (1-4), MHOKECTBO HATYPAJTBHBIX YHCEJT, OMEPAITHsT CJI0KEeHUST B MHO-
KecTBe N, onepaliyisgd BRIYATaHUS B MHOXKecTBe N, onpenenenne MEOKecTBa N0, KOHEd-
HOe MHOXKECTBO, OECKOHEYHOe MHOXKECTBO, OCIe0BATEIbHOCTD, PAIHOHAIBLHOE THCIO,
KOMMYTATHBHBINA 3aKOH CI0KEHHS W YMHOKEHWS, aCCOINUATUBHBINA 3aKOH CIOKEHHS W
YMHOKEHUSI, CYIIECTBOBAHUE HEHTPAIBLHOTO IJIEMEHTA 110 CJAOKEHWIO U yMHOZXKEHHIO,
CYIeCTBOBaHUE OOPATHOIO 3JIEMEHTA MO CJAOYKEHWIO W YMHOXKEHUIO, JTUCTPHOYTUBHBIH
3aKOH, CBOWCTBO YIIOPSATOYEHHOCTH, MHOYKECTBO JeiicTBurebubrx dncen. Cedenne B R.
Pacimupennas uncaobasi npsivasi. Otpe3ok (¢ mpumepom). Uurepsan (¢ mpumepom).
[Monyunrepsan (¢ mpumepom). BHyTpenHOCTh OTpe3Ka. [IanHa orpeska. BeckoneuHbIit
unTepBaj. OKPeCTHOCTh KOHEYHOM u GecKoHeuHO# Touku (¢ mpumMepoM). MHOKeCTBO
OrpaHWYeHHOe CBEpPXY (¢ MPUMEPOM), CHU3Y (C TPUMepoM), OrpaHUYeHHOe (¢ mpuMe-
poM). MHOXKeCTBO HeOIpaHUYeHHOe CHU3Y (¢ puMepoM), cBepxy (¢ mpumMepom). Bepx-
Hsisl TPaHb MHOYKECTBa (C MPUMEpOM ), HUXKHsS IpaHb MHOXKecTBa (¢ mpumepom). Cu-
creMa BJIOKEHHBIX OTPE3KOB (¢ HpuMepoM). PaBHOMOIIHBIE MHOZKECTBA (C IPUMEPOM ).
Cuernoe MuOXKecTBO (¢ npumepamu). Hecaernoe MHOXKECTBO (¢ IpUMEPOM).

VTBepkKIeHNs U TeOPEMBI

1. CroiicTBa ciaoxenusi u ymuoxkenust (1-22).
2. CpoiicrBa ynopsiiodensoctu (1-8).
3. CroiicTBa MOTYJIsI.
4. JleMMa: OKpECTHOCTH JIBYX PA3JUIHBIX TOUEK He IePeCeKarOTCH.
2. Teopema: BCSIKOe OTpAHHYEHHOE CBepXY (CHU3Y) MHOXKECTBO HMEET TOYHYIO BEPXHIOH
(HUZKHIOIO) TDaHb.
3. CpoiicTBa BepXHUX M HUXKHUX IPaHei.
4. lpunnun Apxumesna.
5. Cneacreue npuniuna Apxumena. (6€3 10Ka3aTeIbCTBA)
6. IIpuHIKII BJIOXKEHHBIX OTPE3KOB.
7. JleMMa 0 CHETHOM MOIMHOYKECTBE DECKOHETHOIO MHOYKECTBA.
8. Jlemma 0 cueTHOCTH OECKOHEYHOTO MOIMHOYKECTBA, CUETHOTO MHOYKECTBA.
9. CYeTHOCTH MHOYKECTBA TIEJIBIX YUCEIT (¢ TOKA3ATETbCTBOM).
10 CyeTHOCTH MHOZKECTBA PAIMOHAIBHBIX YHCEN (¢ TOKA3ATETBCTBOM).
11. HecueTHOCTh MHOYKECTBA JEHCTBUTEIBHBIX YUCEN (¢ TOKA3ATETBCTBOM ).
12. Teopema 06 00beIUHEHUN CIETHOIO KOJTHIECTBA CUCTHBIX MM KOHEUHBIX MHOYKECTB
(¢ moKa3aTEIBCTBOM).
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13. TeopeMa 0 CYETHOCTH BCEX KOHEUHBIX MOJMHOYKECTB CYETHOTO MHOXKECTBA (C JOKa-
3aTeJbCTBOM )

14. CaeTHOCTH MHOKECTBa ajgrebpandeckKux duces (C 10Ka3aTebCTBOM )

15. HecueTHOCTH MHOXKECTBA BCEX MOIMHOYKECTB CIETHOIO MHOYKECTBA.

16. Teopema 0 BepXHEM U HUKHEM JIECITUIHOM TTPUOINIKEHUN.

Kpurepun orenku:

Kpurepun Onenka

Crygent moxker orsBeTruTh Ha He Menee, yeMm 80% sonpocos | "Orauano"

KOJIJIOKBUYMa, 3HACT (POPMYJIUPOBKH OCHOBHBIX YTBEPKACHU I
A TeOpeM, MOYKET MPUBECTH TIIaH JOKA3aTeJbCTBA OCHOBHBIX
YTBEPIKIAEHUI U TeopeM, He UCTIOIb3Y4 JEKIMOHHYIO TETPAIb.

Crygent Moxker orseTuTb Ha He Menee, yeM 70% Bompocos | "Xopomro"
KOJIJIOKBUYMA, 3HaeT (POPMYIUPOBKU OCHOBHBIX YTBEDKICHUI
U TeopeM, MOKeT IIPUBECTH ILIaH JIOKA3aTeIbCTBa OCHOBHBIX
YTBEPKJIEHUI U TeOpeM, HCIO0JIb3Ys JEKIMOHHYIO TETPAlb.

CryzenT moxker oTrBeTHTh Ha He Menee, yem 60% Bonpocos | "VmosaerBopureabHo"
KOJITIOKBHYMA, 3HaeT (hOPMYJIHPOBKU OCHOBHBIX YTBEDK IeHHi
1 TEOpPEM.

Crynent MoxkeT oTBeTHThL Ha Menee, yem 60% sonpocos ko- | "Heynosnersopurensno"
JIOKBIYMa.
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OneHounoe ¢pejicTBo
Komnoksuym Ne2

[Tpemes guca0BoOii OCIEI0BATENILHOCTH (OTIpe/esienne depe3 OKpecTHOCTH ). [Tpeser
ancsIoBoit mocseaoBareapHocTh (o Komm). Cxonsimascst mocie0BaTebHOCTD (¢ MpH-
MepoM). BeckoHedHO GostbIiiasi HOCJaeI0BATeIbHOCTD (¢ mpuMepoM). Touka, He sBJIsio-
MAsICS TPEJIEIOM TI0CTIe0BATETLHOCTH. Pacxosiascs mocie0BaTebHOCTb (¢ IpH-
mepoMm). IlomgmocsegoBarensHocTh (¢ mpumepom). OrpaHnveHHasi CBepXy (¢ OpuMe-
poM), cHU3Y (€ TIPIMEPOM) MOCJIeIOBATEIBHOCTL. OTpaHHYeHHAs OCIEI0BATEIbHOCTD
(c mpumepom). HeorpanudeHHast mocae0BaTeIbHOCTD (¢ mpuMepom). MOHOTOHHAS T10-
cJie1oBaTesbHOCTh (¢ npumepom). Hueso e. Hacrnunbit npegen. OyHnaMenTa bHAsI
nocsaeaoBaresbnoctb. CymMMa, pasHOCTh M IPOM3BEJACHHE NOCJIe0BaTebHOCTeH. Bec-
KOHEYHO MaJiasi MOCIeJ0BATeJbHOCTh (¢ mpuMepoM). HuskHee n BepxHee IeCATHIHOE
npubsmkenne (¢ npumepom). BepxHWl W HUMKHUI JaCTHYHBIA TIPEEsbl MOCIe10Ba~
TEJLHOCTH.

VTBepKIEHUS U TEOPEMbI

1. Teopema 0 eIMHCTBEHHOCTH TIPEJIEJA TUCTOBOU MOCTE0OBATENLHOCTH (¢ JOKA3ATE b
CTBOM ).

. Iepexoy k npeneny B nHepasencrax (I-111).

Jlemma: moanocae0BaTeIbHOCTh UMEET TO K€ MPEJIE, TO U MOCIeI0BATETLHOCTD.

. Teopema 00 orpaHUYEHHOCTH CXO/AIIEHCS MOC/Ie10BATEILHOCTH.

. Teopema Beiieprrpacca (¢ JoKa3aTeabcTBOM).

. Teopema Bombrnano-Beiiepiirpacca (¢ 10Ka3aTeIbCTBOM).

. Kpurepuii Ko ¢XomuMocT mocae10BATENbHOCTH (€ JOKA3ATETHCTBOM ).

. CeoifcTBa GeCKOHETHO MAJIBIX TOCAe0BATENbHOCTEl (1-2, ¢ JOKAa3aTeTbCTBOM ).

9. Teopema 0 mpeaCTaABICHHN CXOIAIIECs MOCIeI0BATEILHOCTH B BUAE CyMMBI IIPEIEIa,
U OECKOHEYHO MaJIO.

10. CpoiicTBa npe/esioB, cBa3annbie ¢ apudyerndeckumu jgeficteusvu (1-4, ¢ qoka3a-
TEJILCTBOM).

12. Teopema 0 cymecTBOBaHUM HAUOOJABIIETO U HAMMEHBIEr0 YaCTHIHOTO MPEIe/a, Mmo-
CJI€IOBATEIHLHOCTH.

00 =1 O UT A W N

Kpurepun oreunku:

Kpurepuu Ornenka

Crygenr moxer orseruTh Ha He Menee, yem 80% sonpocos | "Oranano"
KOJIJIOKBHYMA, 3HaeT (hOPMYTUPOBKU OCHOBHBIX YTBEPZK I€HUIT
U TEOpEeM, MOYKeT MPHUBECTH ILJIAH JI0KA3aTeThCTBA OCHOBHBIX
YTBEPIKJIEHUI U T€OPEM, HE UCIOJIb3YsT JEKIIMOHHYIO TETPAIb.

Crynent Moxker orseruTb Ha He Menee, yeM 70% Bompocos | "Xopomro"
KOJLJIOKBUYMA, 3HaeT (POPMY/IUPOBKU OCHOBHBIX YTBEDK ICHUIT
n TeopeM, MOXKET IPHUBECTHU IIJIaH A0Ka3aTeJIbCTBa OCHOBHbIX
YTBEPXKJIEHUI U TeOpeM, HCIO0JIb3Ys JEKIMOHHYIO TEeTPAlb.

CryzmenT mMoxer oTrBeTHTh Ha He Menee, 4yem 60% Bonpocos | "VmosmerBopureabHo"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKU OCHOBHBIX YTBEPYK I€HUIT
U TEOpPEeM.

Cryaent MoxkeT OTBeTHTHL Ha Menee, yem 60% sonpocos koi- | "Heynosnersopurensno"
JIOKBUYMA.
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OneHounoe ¢pejicTBo
Komnoksuym Ne3

Touka IPUKOCHOBEHHS, HEIIPEPbIBHAs B TOUKe (DYHKIUA (IPUMeD ), H30IUPOBAHHASI
TOYKA, NMpeeabHast TOUYKa, HePEePhIBHAA B TOYKE 110 MHOKECTBY (DYHKIUSA, ONPEIeIe-
aue npejena dbyukmun o Kormm, npegen dbyukiun cipapa (mpumep), npeiea hyHK-
nuu ciaeBa (pUMep), HeIpepbiBHAsI ceBa (DYHKINs, HEpepbIBHAS CpaBa (DYHKITHS.
Beckoneuno manas dyHkims, 6eckonedno 6oJibinag HYHKIUA, TOUYKA pa3pbiBa (PYHK-
nuu (IpuMep), TOYKa paspbiBa MEepBOTO poja (IpuMep), TOYKA YCTPAHUMOTO Pa3phiBa
(mpumep), TOYKa paspbiBa BTOPOro poja (mpumep), Bospacraromas QyHKIus (mpu-
Mep), yobiBatommast pyHknus (npumep), MOHOTOHHAsE (DYHKIHsL (HPUMED ), HEIPePbIBHASI
Ha MHOZKeCTBe (QYHKIHS, CTPOro Boszpacraoiias (yobiBaromias) QyHKIUA, paBHOMED-
HO HempepbiBHAst GyHKIus (mpuMmep), Kosebanne DYHKIUHA, MOLY/Ih HEIPEPHIBHOCTH
dyHKIAN.

YV TBepKIeHUS U TeOPEMbI

1. CroiictBa npeaenos dbyukiuit (1-6, m00ble 1Ba ¢ T0KA3ATEIBCTBOM).

2. HeoOxommmoe W IOCTATOYHOE YCJIOBHE CYIIECTBOBAaHUs Hpesesta (YHKIHH depes
IpPEJICTABJIEHHe B BUJE CYMMBI TMOCTOSIHHONU U GecKoHeYHO MaJsoil dbyHKuuu (¢ JoKa-
3aTEeJILCTBOM).

3. Teopema o cymme m mnpousBejneHnr GECKOHEYHO MaJIbIX (GYHKIUil (¢ mokasaresib-
CTBOM).

4. Jlemma 0 CBsI31 GECKOHETHO MAJIBIX U OeCKOHETHO GObINX MYHKIMH (¢ m0Ka3aTe b
CTBOM).

5. HeoGxomumoe u JOCTATOYHOE YCJIOBHE HempepbiBHOCTH (YHKIMH (¢ J0Ka3aTelb-
CTBOM ).

6. Teopema 06 OJHOCTOPOHHUX Tpejesax Bo3pacTawlieil GyHKIuU (¢ JoKa3aTesb-
CTBOM ).

7. Kpurepuit Komm cymecrBoBanust npejesna Gbyskimu (¢ 10Ka3aTeIbCTBOM )

8. Teopema o mpe/iesie CJa0KHOM DYHKIHA (€ JOKA3ATETHCTBOM).

9. Teopema Beiieprirpacca 06 OrpaHHYeHHOCTH HENPEPBIBHO Ha OTpe3ke byHKIHH (C
JTOKA3aTeILCTBOM).

10. Teopema Bosbunano-Kormm (¢ gokaszareabcTBoMm).

11. HeoGxomuMoe 1 JOCTATOYHOE YCJIOBUE CYIecTBOBaHue npejeia GyHKnuu (¢ goKa-
3aTeJTHLCTBOM ).

12. HenpepblBHOCTH (DYHKIINH B U30JUPOBAHHON TOUYKE (€ JOKA3ATETHCTBOM ).

13. DKBUBaJIEHTHOCTD ompeesienuil npegena Gyukunu o Komn u mo Teiine (¢ moka-
3aTeJBCTBOM ).

14. Tlpenen dbyHKIMI 10 06bEAUHEHHIO MHOXKECTB (€ JI0KA3aTeIbCTBOM )

15. Heobxoaumoe 1 j0cTaTOYHOE YCIOBHE CYIEeCTBOBaHME Tpejiesa (pyHKIMH Yepes3 oJl-
HOCTOPOHHHE TPeJIebl (¢ JOKA3aTeTHCTBOM ).

16. Teopembr 06 obparHoit dyukiuu (1-3, a106as1 ¢ J0KA3ATETHCTBOM).

17. Teopema Kanropa 0 paBHOMEPHO HeNPEPBIBHON (DYHKIUHI (C JOKA3ATEIHCTBOM ).

Kpurepun orenku:
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Kpurepun

Omenka

CryzmenT MoxkeT OTBeTUTHL Ha He Menee, 4yeMm 80% Bompocos
KOJIJIOKBUYMa, 3HaeT (POPMYIUPOBKH OCHOBHBIX YTBEPKICHU M
U TeopeM, MOXKET HPUBECTHU ILIAH JI0KA3aTeJHCTBA OCHOBHBIX
YTBEPKJICHUN B TeopeM, He HCIOJIb3Ys JEKIIHOHHYIO TeTPaIb.

"Oranuno"

CrymenaT MoOXkKeT OTBeTUThL Ha He MeHee, 4yeMm (0% Bompocos
KOJIJIOKBHYMA, 3HaeT (pOPMYIHPOBKH OCHOBHBIX YTBEDKICHHIA
1 TeOpeM, MOXKET MPHUBECTHU ILIAH JTOKA3aTEeIHCTBA OCHOBHBIX
YTBEPKJICHUN U TeOpeM, UCHOIb3yd JICKIIMOHHYIO TETPaJIb.

"Xopormro"

CrymenaT MoxkKeT OTBeTUTL Ha He Menee, 4yeMm 60% Bompocos
KOJLTOKBHYMa, 3HaeT (hOPMYIUPOBKHA OCHOBHBIX YTBEPKIACHU M
U TEOPEM.

"YaopraerBopuTeabHO"

CrymenT MoXkKeT OTBeTHTh Ha Menee, deM 60% BOIPOCOB KOJI-
JIOKBHYMA.

"HeynosiaeTrBopureabHo"
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OneHounoe ¢pejicTBo

Konrposbaas pabora Nel

BapuanT 1 (KonTpoabsHasa pabora 1)

. Jdanwer maoxkectBa A, B, C. Oupenenurs muoxectsa AUB, ANB, ANBNC, A\
C, C\ A, AA B, eciu

1) A= {17 273}7 B = {07 L 3}7 C= {07 L, 374}-

. Haiitn BceBo3moOkHBIE OonMHOKecTBa MHOKecTBa A = {0,1,—1,2, —2}.

Y Y

. I306pasuTh Ha uncaoBoii npsimoit muoxkectBo A = {z : 1 < |z| < 5}.

. Hdano muoxkecrso A = [—4,4) U (4,6) U {8}. Ykaszars Bce ero TOYKM IPUKOCHOBEHUS,
BHYTPEHHHE TOYKH, TDAHUYIHbIE TOYKH, MPeIeJbHble TOUKH, W30JIHPOBAHHBIE TOYKH

. Haiiure Tounbre rpann (sup, inf)ciaeayonmx MHOKeCTB:

1{zeX: -l<z< 3 {0, 1} 5. [0, 1]U[3, 5J;
1}
2. [0, 1]; 4.0, 1); 6. {sagne N},

. YCTAaHOBUTH B3AMMHO OHO3HAYHOE COOTBETCTBHE MeXKIy oTpeskamu [6, 8] u [2, §].

. Haittu B3auMHuo 0o1H03HAYHOE OTOOParsKeHUEe YMCJIOBOM IIPSMOl HA MHTEPBAJI (a7 b).
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BapuanT 2 (KonTpoasHasa pabora 1)

. Jlausr muoxkectBa A, B, C. Oupegennrs muoxkectsa AUB, ANB, ANBNC, A\
C, C\ A, AA B, ecan

DA ={1,2}), B=1{3,4}, C ={5.6,3)
9A=(1,2], B=(3,4), C=[-23].

. Haiitu BceBo3moxubIe moamuoxkectBa Mmuoxkectsa A = {—3,0,1,7}.
. M306pasuth Ha quCI0BOI MpsiMoii MHOKecTBO A = {1z : —V2<zx< \/5}

. Hamo muoxkectBo A = [1,4) U (2,4) U {5}. YKa3arp Bce ero TOUYKH IPUKOCHOBEHHUS,
BHYTDEHHHE TOYKHU, TPAHUYHbIE TOUKH, MPEJIEJbHbIE TOUKH, U30JUPOBAHHbIE TOUKH

. Haiture Tounsie rpanun (sup, inf)ciaepyonumx MHOKeCTB:

l{zeX: -1<2*< 3.{0, 3} 5.0, 1]U[3, 5);
1}
2. [—4, 1]; 4. [-3, 1); 6. X = {ﬁ,ne N};

. YCTaHOBUTH B3aMMHO OJHO3HAYHOE COOTBETCTBHE Mexkay orpeskamu [0, 8] u [2, 8.

. Haiitn B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MeKy HpomexkyTkoM [0, 1) u Jydom
[0, +00).

Bapuant 3 (KonTposasHasa pabora 1)

. Hanel maoxkectBa A, B, C. Oupenenurs muoxectsa AUB, ANB, ANBNC, A\
C, C\ A, AA B, eciu

DA ={0,-2}, B={3,4}, C ={0,3}
9)A = (~1,2), B= (3,4, C=[-2,3].

. Haiitu BceBo3MOKHBIE OIMHOKecTBa MHOKecTBa A = {—3,0, —1,2}.
. Nzo6pasuth Ha ameaoBoit npamoit MaoKecTBo A = {7 7% < \/5}

. JJano muO)kecTBO A = [—1,4) U (4,5) U {7}. YKa3zarh Bce ero TOYKH IPUKOCHOBEHNS,
BHYTPEHHIE TOYKH, TDAHWYIHbIe TOYKH, MpeIeJbHble TOUKH, W30JHPOBAHHBIE TOUKH

. Haiiure Tounbie rpanu (sup, inf)ciaeayomnmx MHOKECTB:

1 {xeX: 2?<4}; 3. {-5, 3}; 5. [0, 1]U[3, 5];

2. [—4, 5]; 4. [-3, 1); 6. {2, neN};

. YCTaHOBUTH B3aHMHO OJTHO3HAYHOE COOTBETCTBHE MeK/ly orpe3kamu [—8, 8] u [0, 8.

. ITocTpoutsb B3auMHO OHO3HAUHOE OTOOpazkeHue orpe3ka [0, 1] na unrepsas (0, 1).
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BapuanT 4 (KonTpoasHasa pabora 1)

. Jlausr muoxkectBa A, B, C. Oupegennrs muoxkectsa AUB, ANB, ANBNC, A\
C, C\ A, AA B, ecan

DA ={1,2}, B=1{3}, C={0,3}
2)A=(-2,6, B={3}, C=[-23].

. Haiitu BceBo3MOKHBIE OMMHOKecTBa MHOKecTBa A = {0, 1, —1}.
. M306pazuth Ha qucsa0BOi mpsimoii MaOKecTBO A = {2z : |2| < 3}.

. Hamo muoxkectso A = [—1,1)U (4,5) U {7}. Yka3aTh Bce ero TOYKN TPUKOCHOBEHHUS,
BHYTPEHHHE TOYKHU, TPAHUYIHbIE TOUKH, MPEJIEJbHBIE TOUKU, U30JUPOBAHHbIE TOUKH

. Haiture Tounbie rpann (sup, inf)ciaepyonumx MHOKeCTB:
1 {reX: 22>4) 3. {—5, 3); 5.0, U2, 5];
2. [4, 5]; 4. [-3, 1); 6. {nQ—L,neN};
. YCTaHOBUTDH B3aUMHO OJTHO3HATHOE COOTBETCTBUE MeKTy oTpeskamu [—8, 8] u [0, §].

. ITocTpouTh B3aMMHO OfiHO3HAUHOE OTOOpazkeHue orpeska [0, 1] Ha BCIO YHCIOBYIO
NPAMYIO.

Bapuant 5 (KonTpoasHasa pabora 1)

. Jaub muoxkecta A, B, C. Oupegennrs muoxkectsa AUB, ANB, ANBNC, A\
C, C\ A, AA B, ecan

A = {2}, B=1{2,5}, C ={5,6,2}
9)A = (-4,2], B=(0,4), C={-2}.

. Haiitu BceBo3MOKHBIE OMMHOKecTBa MHOKecTBa A = {0, 1, —4}.
. M306pasuTs Ha uncaosoii npsmoit Muoxecrso A = {z : 1 < |z] < 2}.

. Hamo muoxkectso A = [—1,1)U (1,5) U {8}. Yka3aTh Bce ero TOYKN IPUKOCHOBEHHUS,
BHYTDEHHHE TOYKHU, TPAHUYIHbIE TOUKH, PEJIEJIbHBIE TOUKU, U30JUPOBAHHbIE TOUKH

. Haiimure Tounbre rpann (sup, inf)ceryommx MHOKECTB:
1 {xeX: x>4}; 3. {5, 13}; 5. [0, 1JU[2, 5];
2. [—6, 5]; 4. [-3, 1); 6. {25, neN};
. YCTAHOBUTDH B3aUMHO OJHO3HATHOE COOTBETCTBUE MeKITy oTpeskamu [—2, 2| u [0, 6].

. Haiitu B3amMuO 0iHO3HAYHOE COOTBETCTBHE Mexkiay orpeskom [0, 1] u Jyuom
[0, +00).
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BapuanT 6 (KonTpoasHasa pabora 1)

. Jlausr muoxkectBa A, B, C. Oupegennrs muoxkectsa AUB, ANB, ANBNC, A\
C, C\ A, AA B, ecan

DA =1{0,1}, B ={3,4}, C = {2,0}
A ={1}, B=(34), C=[23]

. Haiitu BceBo3moxmubIe moaMuokecTBa MuokectBa A = {3,0,1, —2}.
. M306pazuth Ha qucsI0BOi mpsimoii MHOKecTBO A = {2 : -3 <z —1 < 3}.

. Hamo muoxkectso A = [—6,6) U (6,7) U {8}. Yka3aTh Bce ero TOYKH TPUKOCHOBEHHUS,
BHYTPEHHHE TOYKHU, TPAHUYIHbIE TOUKH, MPEJIEJbHBIE TOUKU, U30JUPOBAHHbIE TOUKH

. Haiture Tounbie rpann (sup, inf)ciaepyonumx MHOKeCTB:

1 {reX: a?=4) 3. {0, 7} 5.0, 1 U[2, 5;
’I’L4

2. [-3, 5); 4. [-3, 1); 6. {5 ne Ny

. YCTaHOBUTDH B3aUMHO OJTHO3HATHOE COOTBETCTBUE MeKTy oTpeskamu [—3, 3| u [0, 3].

YCTaHOBUTH B3aUMHO OJIHO3HAYHOE COOTBETCTBHE MexkIy JydoMm [0, +00) u mHTEep-
Basiom (a, b).

BapuanT 7 (KonTposasHasa pabora 1)

. Jdanwer muoxkectBa A, B, C. Oupenenurs muoxectsa AUB, ANB, ANBNC, A\
C, C\ A, AA B, ecim

A =1{2,3), B=1{3,2}, C={0}
2)A = (1,2], B=(-1,4), C =[-2,3).

. Haiitu BceBosmokubIe noamuozkecTBa MEOKecTBa A = {0, 1, —4}.
. M306pasuth Ha qucsI0BOi mpsimoii MHOKecTBO A = {2 : |2| > 2}.

. Hamo muoxkectso A = [—1,4) U (5,6) U {8}. Yka3aTh Bce ero TOYKH TPUKOCHOBEHHS,
BHYTPEHHUE TOYKHU, TPAHUYIHBIE TOUKH, MPEJIEJIbHBIE TOUKU, U30JUPOBAHHbIE TOUKH

. Haiimre Tounbie rpanu (sup, inf)ciaeyonux MHOKeCTB:
l1{zeX: |z-3|=4}; 3.{-7, 7} 5. [0, 1] U[2, 5];
2. [3, 5]; 4. [-3, 1); 6. {245, neN};
. YCTAHOBUTH B3aUMHO OJHO3HAYHOE COOTBETCTBHE MeK Iy oTpeskamu [—3, 0] u [0, 3].

. Orobpaszurh B3auMHO 0HO3HAYHO JIy4 [0, +00) Ha BCIO YUCJIOBYIO HPIAMYIO.
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BapuanT 8 (KonTpoasHasa pabora 1)

. Jlausr muoxkectBa A, B, C. Oupegennrs muoxkectsa AUB, ANB, ANBNC, A\
C, C\ A, AA B, ecan

DA ={1,2}, B={3,4}, C = {1,4}
A =(1,7], B=(-3,4), C=[-2,6].

. Haiitu BceBo3MoOKHBIE OMMHOKecTBa MHOKecTBa A = {1,0, —1}.
. M306pasuth Ha 4uCI0BOI MpsiMoii MHOKecTBO A = {1z : —V2<z<V2, x> 0}.

. Hamo muoxkectso A = [—1,0) U (0,1) U {2}. Yka3aTh Bce ero TOYKH TPUKOCHOBEHHUS,
BHYTDEHHHE TOYKHU, TPAHUYIHbIE TOUKH, MPEJIEJbHBIE TOUKH, U30JUPOBAHHbIE TOUYKH

. Haiture Tounsie rpann (sup, inf)ciaeyonumx MHOKeCTB:

l{xreX: |z=3|<5}; 3.{6, 7} 5. [0, 1JU[2, 5];
2. [2, 5]; 4. [-3, 1); 6. {Z,neN};

. YCTAaHOBUTDH B3AHMHO OHO3HAYHOE COOTBETCTBHE Mexkay orpeskamu [0, 4] u [0, §].

. IlocTponTts B3aMMHO OTHO3HAYHOE OTOOPAYKEHUE OKPYKHOCTH JINHUIHOTO PATHYCa
na orpesok [0, 1].

BapuanTt 9 (KonTposasHasa pabora 1)

. Hanmsr muoxkecta A, B, C. Oupegennts muoxkectBa AUB, ANB, ANBNC, A\
C, C\ A, AA B, ecin

DA ={1,2}, B={3,4}, C ={5,6,3}
9)A = (—4,2], B= {0}, C =[-2,3].

. Haiitu BceBo3MOKHBIE MOIMHOKecTBA MHOXKecTBa A = {—3,0,1,7}.
. Mzobpaszurs na uucioBoit npamoit muoxkecrso A = {r : 2 < 2% < 6}.

. Hamo muoxkectso A = [—1,3) U (3,4) U {5}. Yka3aTh Bce ero TOYKN IPUKOCHOBEHNS,
BHYTDEHHHE TOYKU, TPAHUYHbIE TOYKH, PEJIEJIbHbIE TOUYKU, U30JMPOBAHHbIE TOUYKU

. Haiiure Tounbie rpanu (sup, inf)caeyomnmx MHOKECTB:

l{zeX: |z+3]<2}; 3.{0, 7}; 5.0, 1JU 2, 5];
2. [2, 5); 4. [-3, 1); 6. {325, n € N};

2n—1"

. YCTaHOBUTH B3aMMHO OJTHO3HAYHOE COOTBETCTBHE MeKy orpe3kamu [—4, 4] u [0, 4].

. YCTaHOBUTH B3aHUMHO OJHO3HA4YHOE COOTBETCTBHE MEXK/IAY OTKPBLITHIM €JIUHHUYHbIM
KPYIoM H 3aMKHYTBIM € IMHUYHbIM KPYI'OM.
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C, C\ A, AA B, ecan
1)A = {1,2}, B={2,4}, C = {4,6,3)

TOYKHU

l{zeX: |z—6]=1}; 3.{0, 7}
2. [4, 5]; 4. [3, 8);

2. HaiiTu BCeBO3MOYXKHBIE IMOIMHOYKECTBA MHOXKECTBA A =

BapuanT 10 (Kourposnsnas paGora 1)

1. Tans muoxectBa A, B, C. Oupegennrs muoxkectsa AUB, ANB, ANBNC, A\

{-3,0,1,7}.

3. U306pasuTh Ha dncaoBoil npsmMoii MuokecTBo A = {x : —V2<z+1< \/5}

4. Hano muoxectso A = [—5,5) U (5,10) U {100}. Yka3arh Bce €ro TOYKH IPUKOCHO-
BeHUs, BHYTPEHHUE TOYKU, TPAHAYHBIE TOUKH, [IPEJIeJbHbIE TOUKH, U30JUPOBAHHBIE

5. Haiimure Tounble rpanu (sup, inf)csenyommx MHOKeCTB:

5. [0, 1JU[4, 5);
6. {2 neN};

3n—1?

6. YCTaHOBHTD B3aHMHO OJHO3HATHOE COOTBETCTBHE MEXK/IY oTpeskamu [—2, 4] u [2, 4].

7. YCTaHOBUTH B3aUMHO OJIHO3HAYHOE COOTBETCTBUE MEK/LY OKPYZKHOCTBHIO U HPIAMOIl.

Kpurepun onenku:

Kpurepuu

Omenka

- BCe 3aJaHus KOHTPOJIbHONU pabOThI PellleHbl BEPHO U IIOJIHO-
CThIO; - CTYJIEHT MOKET ITPOBECTH 3AIUTY KaXKJIOTO 3aaHUS
y JOCKH, He UCIOJIB3YS PEIIeHHe; - CTYIACHT MOKeT 00bsICHUTD
BCE METOJIbI U IIPUEMBI, UCIIOJIb3YEMbIE B PEIIEHUH, 3HAET TE€O-
peTrudecKue MpeJITOChIJIKA BCeX METO/0B U MIPUEMOB.

"Orauaro"

- BCe 3aJ]aHUs KOHTPOJBHONW PabOTHl PelleHbl BepHO WX B
HEKOTOPbBIX 33/JaHusX pabOThl JIOIYIIeHbl HEI'PYOble BbIUUC/I1-
TeJIbHbIE OIMMOKU MPH IMPABUJILHO BHIOPAHHOM METOJE; - CTY-
JIEHT MOKeT TPOBECTH 3alUTy KarKJIOT0 3aJ[aHusl C MCIOJIb-
30BaHUEM peIlleHns] y JOCKH WJIH 334 TapTOil; - CTY/IeHT 3HaeT
METO/Ibl ¥ TIPUEMBI, HCIIOJIb3yeMble B PEIeHNN, JIeMOHCTPUPY-
€T OCHOBBI TEOPETHIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemrensl He Meree 60% Beex 3amad B KOHTPOJIBHOI pabore; -
CTYJEHT 3HaeT U MOHUMaeT MeTOAbl U TPpUuEeMbI pEHIeHUdA 3a,/Jda-
HUIi; - CTYJIEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPBIX OCHOBBIBAIOTCSA METOJbI M IPUEMBl PEIIeHHus 3a]a-
HHUIA.

"VaoBirerBopuressbHO"

- KOJIMYEeCTBO BEPHO peIleHHbIX 3a1a4d — menee 60%; - cry-
JICHT He OOHAapyKUBAaeT 3HAHHE M IOHHUMAHHE HCIIOJIbB3YEeMbIX
UM IIPH PeIleHrH 3aJaHuid MeTOOB U MPUEMOB; - CTYIACHT He
3HaeT (He MOHUMAET) TeOPETUIECKHE OCHOBBI METOJIOB U TIPH-
€MOB.

"HeynosiaerBopureabHO"
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OneHounoe ¢pejicTBo

Konrposabuas pabora Ne2 Hacts 1

BapuanT 1 (KouTpoasHasa pabora 2. Yacrte 1)

1. Beimucars nepBble MATh 9JI€MEHTOB II0C/1€/I0BATE/ IbHOCTH:
a) a, = n*— 3;

n+ 2

ns —1
2. Ucnonb3yst onpeenenne nocea0BaTe ibHOCTH 10 Ko, 1oKa3arh, 9T0 9HUC/IO0 1 5
n—1
dn + 3
POTO JIEMEHTHI TOCJIeI0BATETbHOCTH OYVAYT OTJHYATHCS OT 3HAUEHUd Ipejiea MeHbIIe,
veMm Ha € = 0,01;
3. /lokazarb, 4T0:

JideTcd npeaesioM IIOCJIeJ0BaTeJIbHOCTN fn = ; BBIYUCJIUTH HOMED, HaYNHAaA C KOTO-

a) MOCJIeI0BATENLHOCTD b, = - GECKOHEYHO MaJias;

n4
n
b) nocseaoBaTebHOCTD f,, = (n — 2)? - GecKoHeuHO GoJIbIIAd.
1
4. llpuBecTu npuMep MOCIEIOBATETLHOCTH, TPEIEJOM KOTOPOH SIBJISIETCS IUCTIO —.
4
5. BBIYHCIUTD TIPEJIesT TTOCTeI0BATEIBHOCTH Ly,
2n3 + 4n?

Y

8) Tn = 3n3 —n

b) T, = Vn?+n—+v/n? —n;
(5n~|—1)1/n
¢)x,=|—— :
n+1

2 2 2
d) Ty = <ﬁ+ﬂ+m+(n+l)(n+2)>'
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Bapuant 2 (KonrposasHas pabora 2. Hacrs 1)

1. Boimmucarb epBble 1IATHh IJIEMEHTOB I1I0CJIC10BaTCJIbHOCTH !

a) g, = 2" —mn;

5
b) h, =8 — —.

n

3
2. cuonb3ys onpeneaenne I0caeI0BaTeIbH0cTH 10 Ko, 10Ka3aTh, 4T0 YUCIO B SABJTS-
3n+4
eTC IIPEIETIOM TIOCJICI0BATEIBHOCTH C), = ﬁ; BLIYHUCJIATH HOMEp, HAYMHAA ¢ KOTOPOTO
n J—

9JIEMEHTBI [TOCJIEI0BATEIbHOCTH OY/IyT OT/INIATHCS OT 3HAUEHUsI [IPe/Ie/Ia MeHbIIe, 4eM Ha
e =0,05.

3. loka3aTh, ITO:

a) MOCJIeI0BATEILHOCTD T, = 2 4 (—1)" pacxoaures;

n
b) mocsenoBaTebHOCTD t, = n OeCKOHEeUHO MaJadl.

. 4

4. IlpuBecTn nIpuMep MOCAETOBATEILHOCTH, IIPEIEIOM KOTOPOH ABISIETCS YHCIO —.

5

5. BeraucnuTh mpejiest mocie/10BaTelbHOCTH Ty,
3n?+4n+3

(2n+5)1/n
C) TIp = | — ;

1 1 1
d) T, = (m+m+...+(n+2)(n+3)>.
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Bapuant 3 (KourposasHasa pabora 2. Hacrs 1)

1. BbIHI/I(jaTb epBble 1IATHh IJIEMEHTOB I1I0CJIC10BaTCJIbHOCTH !
a) a, =n?®+2n —3;

1—4n
b) b, = ——.
2—n
2. lcnonb3ysa onpesenenne MocaeoBaTeIbHOCTH 0 Kommm, JoKa3aTh, 9TO 9HUCI0 3 IB-
5n
JIAETCs MPeJIeIOM TOCAeIOBATEILHOCTH ¢, = ﬁ; BBIUHUC/INTL HOMED, HAUUHAs C KOTO-
n J—

POTo JIEMEHTHI TOCJIEOBATEIbHOCTH OYAYT OTJIMYATHLCS OT 3HAYEHUd Ipejieia MeHbIIe,
veMm Ha € = 0, 02.
3. Jloka3aTn:

n—4
a) [locmenoBarenprocTs — - DECKOHEYHO MaJIad;
n —
2
n
b) TocemoBaTesbHOCTH 1 OeckoHeYHO OOMBIIAL.
n
. 8
4. TlpuBecTn npumep 10C/I€I0BATEILHOCTH, HPEIEIOM KOTOPOil SBJISETCSH YUCTIO 3
5. BrraneanTs mpesiesr nocae10BaTeIbHOCTH Ty,
) 3n? —2n+3
a) T, = ——————;
n— 51n2 ’
b) Tp = 5 ’
vn?—1-—n)
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Bapuant 4 (KourposasHasa pabora 2. Hacrs 1)

1. BbIHI/ICaTb HepBbIe IIATH 9JIEMECHTOB II0CJI€10BaATC/JILHOCTH!
2n —5H

3n+1’
b) jn=n+(—=1)"

a) v, =

1
2. Ucnonb3y4 ompejiesieEne ocaeq0BaTe IbHOCTH o Kommm, 1oKa3aTh, 9TO 9UCTI0 3 SIB-
n—+5
JIgeTcd Hpe,ZLeIIOM IocJjie 10BaTeJIbHOCTH hn = 3—27 BBIYUCJINUTH HOMep7 HaYHuHad C KO-
— ZNn

TOPOT'O JIEMEHTHI OCIE0BATEIbHOCTH OY/IYT OTJINYATHCA OT 3HAYCHU [Ipe/ieia MEeHbIIIe,
geMm Ha £ = 0, 009.

3. loka3zaTs:

a) ITocnemoBarebHOCTH f, = /N + 1 - GeckoHeIHO GOMbIIAL;

(="

b) IlocemoBaTebHOCTD Yy, = P pacxXoanuTCH.
n

7

4. TTpuBecTn npumMep Mocae0BaTEILHOCTH, MTPEJAEIOM KOTOPOH SABJISETCS 7

5. BoraucauTs npejies moc1e10BaTebHOCTH Ty,
3nt—2n*+3

5n% +3n?
b) z, =vn?+1—+vn?—1;

1 n
¢) Ty, = (24—?) ;

1 1 1
d)xn:(—+—+...+ )

a) T, =

2-4 3.5 (n+1)(n+2)
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Bapuant 5 (KonrposasHasa pabora 2. Hacrs 1)

1. Boimmucarb epBble 1IATHh IJIEMEHTOB I1I0CJIC10BaTCJIbHOCTH !

a) a, =n* — 6;
2

n
b) Cp = S o 1 o°
n?—2n+2
2. Ucnonb3ys onpejiesienne moc/ie10BaTe IbHOCTH 110 Koimu, 10Ka3aTh, YTO YUCI0 2 ABJIs-
2n + 15
eTcs TpeJIesioM Tocae10BaTe IbHOCTH b, = ?; BBIYMCJINTH HOMEp, HaAYuHAas ¢ KOTO-
n

POTO JIEMEHTHI TOCJIEOBATEILHOCTH OYAYT OTJIHYATHLCS OT 3HAUEHUd Ipejiea MeHbIIe,
1eMm Ha € = 0, 08.

3. Jloka3zars:
3n

a) ITocme10BaTeIbHOCTD ¢, = on " OEeCKOHEYHO MaJias;
b) TocaemoBaresbHOCTD M, = n? — 5 - GECKOHETHO OOJIBINAS.

16
4. IIpuBecTn nmpuMep MOCJIeT0BATEIHLHOCTH, TPEIEIOM KOTOPOH ABAIETCS YUCIO — .

5. BLIYHCIHATD Ipeest IOCaeI0BATEIbHOCTH Xy,

) 32 —2n+2
a) Ty = —————5—;
5n3—|7—13n2
b)z,=——";
) vVn—+vn+1
n+3 3/
e (2
n—2
d) Lo by !
Tp=|=—7—+-—+... .
25 3-6 (n+1)(n+3)
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Bapuant 6 (KonrposasHasa pabora 2. Hacrs 1)

1. Boimmucarb HepBblC 1IATH IJIEMEHTOB I10CJIC10BaTCJIbHOCTHU !

n+2
a) fn_ma

bﬂM:%M—Dm+D.

3
2. Ucnonb3ys oupejesenue nocjiepoBareibHocTu 10 Kolu, 10Ka3arh, 4T0 YUCI0 — sBJIs-
3n — 2
eTCsI HPeJesIOM HOCIe0BATEJIbHOCTH C;, = 2——|—4; BBIYHC/IUTH HOMEP, HAYNHAs ¢ KOTOPOT'O
n

9JIEMEHTHI TIOC/IeI0BATEIbHOCTH OYIYT OTJINYAThLCA OT 3HAYEHHUS IIpe/iesia MEeHbIIe, YeM Ha,
0,03.
3. loka3aTs:

a) ITocnenoBarenbHOCTH b, = - DECKOHEYHO MaJjad;

omn + 2
b) IocaegoBaresbHOCTD g, = n3 —2n + 1 - 6ecKoOHeYHO GOJIbIIASL.

8

4. llpuBecTn nmpuMep MOC/IeT0BATEIBHOCTH, IPEIETOM KOTOPOU ABIIETCS YUCTO —.

5. BeraucanThb mpejiest 1moc/ie/10BaTebHOCTH Ty,

- n*P—-2n+42
a)xn_5n2+n—|—2’
e - VT

n W—\/ﬁ7

(24 3\
on= (1)

3 3 3

d)an(m—i—ﬁ—l— +n(n—l—Q))
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Bapuant 7 (KonTposasHasa pabora 2. Hacrs 1)

1. Boimmucarb epBble 1IATHh IJIEMEHTOB I1I0CJIC10BaTCJIbHOCTH !

a) a, = n® +8§;
n?+1
b) by = =
n?—1
1
2. Vcnomb3ys onpejesenue moc/enoBaresbHocTn 1m0 Ko, g0Ka3aTh, 9TO 9HCIO 70
n—1
JIsieTcs Ipe/e/IOM TI0C/IeI0BATETLHOCTH [, = s BBIYNCJINTH HOMED, HAYNHAS C KOTO-
n

POTO 3JEeMEHTHI MOCIeI0BATETBHOCTH OYAYyT OTINYATHCS OT 3HAUEHUs IMpejiesia MeHbIIe,
veMm Ha € = 0,01;
3. okazarb, 4To:

a) MOCJIeI0BATEIbHOCTD b, = — - GECKOHEYHO MaJiast;

n2
n
b) nocaenoBarenbHoCTh f, = (n — 2)? - GeckoHeuHo GoJIbINA.
1
4. llpuBecTu npuMep MOCJIEIOBATEILHOCTH, TPEIEJOM KOTOPOR SIBJISIETCS IUCTIO —.
4
5. BBIUnCIUTD TIPEIEN TTOCIEI0BATETLHOCTH Ty,
2n3 + 4n?
3n3 —n’
b) r, = vVn2 +n—/n?—n;

(2n+5)1/"
c)x,=|—— :

n-+1

1 1 1
d) T, = <m+r5+...+(n+2)(n+3)>.
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BapuanT 8 (KonrposasHasa pabora 2. Hacrs 1)

1. B]:)IHI/IC&T]:) HepBbIe IIATH 9JIEMECHTOB II0CJI€10BaATC/JILHOCTH!
__on n.

5
b) h, = 2"+ —.

n

3
2. Ucnonb3ys onpejieieHne MOCIe10BaTeTLHOCTH 10 Ko, 1oKa3aTh, YTO IUCIO 5 ABJIA-
3n+4
eTcd IIpeJeJIOM IT0CJae 10BaTeJIbHOCTH ¢y — ﬁ; BBIYHCJIUTH HOMED, HadlHad ¢ KOTOPOIro
n J—

9JIEMEHTBI [TOCJIEI0BATEIbHOCTH OY/IyT OT/INYATHCS OT 3HAUEHUs [IPe/Ie/Ia MeHbIIe, 4eM Ha
e =0,05.
3. loka3aTh, ITO:
a) MOCJIeI0BATEIbHOCTD T, = 2 4 (—1)" pacxoaures;
3

n
b) mocenoBaTebHOCTD t, = n OeCKOHEeUHO MaJadl.

. 4

4. IlpuBecTn IpuMep MOCAETOBATEIBHOCTH, IIPEIEIOM KOTOPOH ABISETCS YUCIO —.

5

5. BeraucnuTh mpejiest mocie10BaTelbHOCTH Ty,

3n®+4n+3
a) z, = L T T

(5n+1)1/n
C) Tp = ;
n+1

2 2 2
d) T, = (ﬁ+m+...+(n+1)(n+2)>.
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Bapuant 9 (KonrposasHasa pabora 2. Hacrs 1)

1. BbIHI/I(jaTb epBble 1IATHh IJIEMEHTOB I1I0CJIC10BaTCJIbHOCTH !
a) a, =2n — (—1)"

1—4n
b) b, = ——.
2—n
1
2. Ucnonb3ysa onpeeneHne MocaeoBaTeIbHOCTH 0 Kommm, JoKa3aTh, 9TO 9HCI0 3 IB-
n
JgeTcd MpeieioM TOCe/I0BATeAbHOCTH ¢, = ﬁ; BBIYMCJIUTH HOMED, HAUMHAA C KOTO-
n R

POTO 3JIEMEHTHI MOC/IeI0BATEIBHOCTH OYIyT OTJNYATHCS OT 3HAUEHUs MIPE/IEIa MEHbIIe,
geMm Ha € = 0, 02.
3. JlokazaTh:

a) ITociem0BaTeIbHOCTD 3 - DECKOHETHO MasIas;
n —_—
n2

b) IMoce10BaTeIbHOCTD - OeCKOHETHO OOIbIIas.

n +

8

4. llpuBecTn nmpuMep MOC/IeI0BATETBHOCTH, TPEIEJTIOM KOTOPOU ABIAETCS YUCTIO —.

5. BBIUHCIUTD IIPeies1 HOCIe0BATEIbHOCTH L
3n2—2n+3

n—>5n2 ’

b) 2, = vVn2+1—+/n?—1;
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BapuanT 10 (KonTpossHaas pa6ora 2. Hacrs 1)

1. BbIHI/ICaTb HepBbIe IIATH 9JIEMECHTOB II0CJI€10BaATC/JILHOCTH!
2n —5H

3n+1’
b) jn=n+(—=1)"

a) v, =

1
2. Ucnonb3y4 ompejiesieEne ocaeq0BaTe IbHOCTH o Kommm, 1oKa3aTh, 9TO 9UCTI0 3 SIB-
n—+5
JIgeTcd Hpe,ZLeIIOM IocJjie 10BaTeJIbHOCTH hn = 3—27 BBIYUCJINUTH HOMep7 HaYHuHad C KO-
— ZNn

TOPOT'O JIEMEHTHI OCIE0BATEIbHOCTH OY/IYT OTJINYATHCA OT 3HAYCHU [Ipe/ieia MEeHbIIIe,
geMm Ha £ = 0, 009.

3. loka3zaTs:

a) ITocnemoBarebHOCTH f, = /N + 1 - GeckoHeIHO GOMbIIAL;

(="

b) IlocemoBaTebHOCTD Yy, = P pacxXoanuTCH.
n

7

4. TTpuBecTn npumMep Mocae0BaTEILHOCTH, MTPEJAEIOM KOTOPOH SABJISETCS 7

5. BeraucanThb 1mpejiest 1moc/ie/10BaTe/IbHOCTH Ty,

) 3nt —2n2+3
a) T, = ———————
5n3 —1—13712
b) z, = ’
) vn?—1-—n)

1 1 1
ﬁ+ﬁ+”'+(n+1)(n+2)>'

Kpurepun orenku:
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Kpurepun

Omenka

- BCe 3aJIaHis KOHTPOJIbHOU pabOThI PellleHbl BEPHO U IIOJIHO-
CThIO; - CTYJIEHT MOKET ITPOBECTH 3AIUTY KaXKJIOTO 3aaHUS
y JOCKH, He UCIIOJIB3YS PEIIeHHe; - CTYIACHT MOYKeT 00bsICHUTD
BCE METOJIbI ¥ TIPUEMBI, UCIIOJIb3YeMbIe B PENlTeHNN, 3HAET TeO-
peTruYecKue MpeJoChbIKE BCeX METO/0B U IIPUEMOB.

"Oranuno"

- BCe 33J]aHUs KOHTPOJBHONW PabOTHl PelleHbl BepHO WA B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JIEHT MOKeT TPOBECTH 3alUTy KarKJIOro 3aJ[aHusl C MCIOJIb-
30BaHUEM pEeIleHns] y JOCKH WJIH 3a [apTOil; - CTY/[eHT 3HaeT
METO/Ibl 1 IPUEMbBI, HCIIOJIb3yeMble B PEIeHNN, JIeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemrensl He Meree 60% Beex 3amad B KOHTPOJIBHOI pabore; -
CTYJEHT 3HaeT U MOHUMaeT MeTOAbl U IpUEeMbI peHIeHUA 3a,Ja-
HUIi; - CTYJIeHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPBIX OCHOBBIBAIOTCA METOJbI M IPUEMBl PEIIeHHud 3a/a-
HHUIA.

"VaoBrerBopuressbHO"

- KOJIMYEeCTBO BEPHO peIleHHbIX 3a1ad — menee 60%; - cry-
JIGHT He OOHapyKUBaeT 3HAHHE M IOHHUMAHHE HCIIOJIb3YEeMbIX
UM IIPH PEIleHUH 3aJaHui MeTOJIOB U IPUEMOB; - CTYJACHT He
3HaeT (He MOHUMAET) TeOPETUIECKHe OCHOBBI METOJIOB U TIPH-
€MOB.

"HeynoBiaerBopureabHO"
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OneHounoe ¢pejicTBo

Konrposabuas pabora Ne2 Hactp 2

BapuanT 1 (KouTpoasHasa pabora 2. Yacrte 2)

1. Beruncanrs:

241 2 2 — x? —4x —
1.111m$+512hm$+ ; 13, lim —x3514 hm—x5;
m%21‘—2 z—5 21‘—]—1 z—7 x—17 r——1 :L'—|—1

— 192 — 30 —T7xr—6
I ptim S 197730 g 6 gy ST 6
z—5 r—25 z——3 x4+ 3

\/x4+2m—3—\/x4+2x3—m+1

[.7. lim
a0 /2t £ 322 — 2+ 5+ vVt +3r — 3
I. 8 lim v/2x +5— /32 + 2.

T—r00
1—/z

l—x

1.9. hm ;i

I1. /ILOKa?,aTb IO OIIPEJIE/IEHUIO:
lim ;2=L = L.
o 2t T D

Bapuant 2 (KonTposasHasa pabora 2. Yacts 2)

I. Buiuncanrtn:

2z + 1 -z +2 N ) 24 r—12

L1 lim 22 o i S T2 g iy T2y gy 12

z—7 ,j%—|—1 r—4 21‘—33 z—1 x—1 r——4 ;L'—|—4

— 192 — 4z — 21

I.5.limM16hmx+w x;

z—5 r—>5 z—3 r—3

) Va3 +322 —2x+ 1+ Vot — 22245
I. 7. lim

w00 /205 4+ 30* — 31 + 1+ 2% — 322 — 22 + 8
1.8 lim V22 4+ 22+ 3 — /322 — 2z — 1.

T—00

1-va
1+ 1—x
[.9. lim -
z—1 \ 2t®
I1. /Tokazars 10 ompeeaeHuio:
g2y
Jim Sz =1
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Bapuant 3 (KourposasHasa pabora 2. Hacts 2)

1. Boruncanrn:

2 2
- - —3r—1
Lol im0 g gy STOST gy B30
T2 2z 1202 4+ 32 — 3 o2 x4+ 2
. ox?—20—24
lim ———;
z—6 x—06
3 _ 4 2 6 3 2 9 9
Lo lim = TEED g gy T2 Z T
T—3 r—3 z— 2 -9
. VTP + 322 -2 — 1+ Va3 —3x+2
[. 7. lim S ;
eo0 Va2 + 54 V32t — 223 —8x +6
1. 8. lim v/a2+ 3z — 12 — x.
T—00 -
: 1+z o
II. /Tokazarh 110 oIpeeeHuIo:
lim(3z —5) = 1;
z—2
Bapuant 4 (KonrposasHasa pabora 2. Yacts 2)
L. Bbl‘mcnlzlgbz2 5 ; 2y g - .
- —1
I. 1. lim w; I 2. 1mLH; I. 3. lim H—x; 4.
z—4 x2 +1 T2 r+1 r——5 x+5
.2t — 62— 27
lim ——;
z—9 x—9
3 —4a? -4 16 34222 —5x—6
L5 tim 2 Z W0y g gy AT 0T,
T—2 T+ 2 , z—3 Tz —3
. Vat — 222 + 3+ Va3 + 3z — 2
[. 7. lim

z—o0 /28 + 326 — 25 + 2+ Va3 + 322 — 2+ 2

2

1. 8. lim vz +4—x —4.109. mlgrolo <2a;+_21> .

T—00

II. JokazaTh 1o onpenesIeHuIO:
lir%(3x2 —2) = 10;
T—>
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Bapuant 5 (KonrposasHasa pabora 2. Hacts 2)

1. Boruncanrn:

20 — 3 2 2¢ — 8 3_5 2
L1 tim S22 70T 1 9 lim(e? 432 —5); T 3. lim e 2r 01 4 qim 20
=0 12 + 22 + 2 T—5 T——4 x+4 z—0 €T
o3 —a?—14r 424 a3+ 222 — 1324+ 10
[. 5. lim ; I 6. lim ;
r——4 x—|—4 r—5 r—5
. Vit + 322 —br+ T+ Vit +4xt —ad — 2+ 9
. 7. lim - ;
T—00 V312 =20 — T+ Vat +3x+7

1. 8. lim va +1— /a.
T—00

2
L9, lim (_) .

250 \ cos 2x

II. JokazaTh Mo onpeneseHuIo:
lim(2z — 1) =7;

r—4

BapuanT 6 (KouTpoasHasa pabora 2. Yacte 2)

I. Boiuncantn:

2 _ 1 i 2 _bxr—24 24 3x—28
L 1. im :UQ—:E+; L 2. lim w; L 3. lim L; L 4. im R
z=3x2 4+ —1 z—1 20 + 3 z——3 x+3 x—4 x—4
o342’ + 1 +6 ot —1022 +13x + 24
I. 5. lim ; 1.6, lim ;
z——1 x+1 z—3 r—3

o Vat 431z — 2+ ad — bat — 3a3
[. 7. lim S ;
700 V25 —3x+1++vr+1

1.8 lim Va2 -2z +3 —x + 2.

T—00

roo \ 2z2+z+1

11—z
L.9. lim (3902—”1) .

II. JokazaTh Mo onpenaeseHuIo:
111%(3m — 1) =75;
T—>

BapuanT 7 (KouTposasHasa pabora 2. Yacts 2)

I. Buruncanrn:

23 4+ 322 —13x+ 25 . arccoszx + 1 22+ T7r—18
I. 1. lim ;L2 lim —— L3, lim ———;
z—0 ;L;’ — 4$2 — 120z —+ 7 5 x~>c§sl 2 5 x%fg T + 9
—3x — 18 — 0 8 4r® — 172 — 60
L lim 2P =20 5 i ST Oy gy A T T O
z—6 [ x—0 T—4 x—4 z——3 x+3
L7 1 Vad + 324 4+ 223 —dx — 4+ v/ — b3 4+ 322 — 1
. 7. lim :
@00 Vat + 723 — 422 + 2+ \/x
1. 8. lim /a2 —1— /a2 + 1.
Tr—r00
1.9. lim (sinaz)tgz,
z—Z

2
II. /Tokazarh 110 OoIpeeeHuIo:

lim (3 — 12z) = —3;

1
T3
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Bapuant 8 (KonrposasHasa pabora 2. Hacts 2)

1. Boruncanrn:

4r — 211 2 2 _ —1
T1 Tim(a? 4 52 — 4): T 2. lim 25 1§, Ji 0 T2 gy gy, T 07 216,
z—2 z—=2 r+5H z—4 x—4 z—2 xr— 2
. a® — 1522 + 47x + 63 oxd — 42 — 202 + 48
[. 5. lim ; [ 6. lim ;
z—7 r—7 x——4 x4+ 4

L7y vVad — 4zt + 222 —5x 4+ 1 — 2T + 325 — 3z + 2
. 7. lim :
z—=oo N/at + 203 —br2+ 2 — 18 +Vax2 +5r — 7
1.8 lim Va2 +2xr —2—x+ 1.

T—00

z—1

z+1
L.9. lim x"’—l) .

2
z—oo \ 1

II. JokazaTh 1Mo ompeae/IeHuIo:
lin%(Z — 12z) = —10;
T—

BapuanT 9 (KouTpoasHas pabora 2. Yacte 2)

1. Boruncanrtn:

inx — 23 4 2 —30
I. 1. limw; I[. 2. lim T T ;I 3. limL; I. 4.
z—0 COS & + sin x z>2 3 —3x2 —bhx+ 7 5 r—5
o 2?2+ 3z —28
lim ——;
Tt ac3+7 2 3 2
_ 1 1 _
5. lim S0 Z e 10 gy, o T 256,
rx—1 3;'—1 r—2 :L‘—2
L7 Va® + 326 — 20t + 4 + /45 + 825 — 323 +2 — 2
L0 11Im ;
T—00 V82 —3x + T+ Vb +24x — 4
1. 8 lim v/ — 2 — /.
xr—r00
I2
L 9. lim gig) .
r—r00

I1. /TokazaTh 10 ompeeeHuIo:
lin%(3x2 —-2)=1
T—
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BapuanT 10 (KonTposbsHaas pa6ora 2. Hacrs 2)

1. Boruncanrn:

2 4 4cos?2 1 2442 -5

T1. Tim(e® — 302 + 20 +3); L 2. lim 200828 L g g gy F2E 70 1y

x—4 x—0 3 — 8z z— rz—1
. 2 +2x -8
lim ———;
xr—2 $—2

32?2 —22 40 34+ 112% + 62 — 144

1.5.limx * Tt ; 1. 6. limgv+ v ;

r—2 r — 2 z——6 1’—}—6

o Vab — 425 + 30 — 2+ VaT —5ad + 323 — 28z + 4
I. 7. lim ;

z—oo  rt — 813 +2x — 2+ Vb — 204 +3x — 7
1.8 lim Vo +2—+x—3.

T—00

1

: z242z—1
I.9.xh_>r£10 227372

I1. /Tokazars 110 ompeeeHuio:
lirr%(3x2 —1)=2;
xT—r

Kpurepun orenku:

Kpurepun Ornenka

- BCe 3a/IlaHKNs KOHTPOJIbHON paboThl pererbl BepHo u moaHo- | "Oriuano”
CTHIO; - CTYAEHT MOZKET MPOBECTU 3AIMUTY KAZKJIOTO 3a1aHUSI
y JOCKH, HE UCIOJIb3Y$ PEIeHNe; - CTYIEHT MOXKeT O0bSICHUTD
BCE METOJIbl U TIPUEMBI, HCIIOJIB3YEMbIE B PEIeHUH, 3HAET TeO-
peTUYeCKue MPEeIOCHIIKHA BCEX METOJ0B U MPUEMOB.

- BCe 3aJlaHUWsl KOHTDOJBHON paboThl permrensl Bepuo man B | "Xopotro"
HEKOTOPHIX 33 IaHUSIX pabOTHI JTOMYIIEHB HErPyObie BHIUNC/H-
TeJbHDbIE OMMUOKY MPHU MPABUILHO BHIOPAHHOM METOJE; - CTY-
JIEHT MOYKET TTPOBECTH 3AIIUTY KayKJI0TO 33aaHUS € HCIOJb-
30BaHUEM PEIeHus ¥ JOCKH WU 33 MapTOif; - CTYIEHT 3HaeT
METOJIbI U TPHEMBI, HCTIOIb3yeMbIe B PEITeHUH, TeMOHCTPHUPY-
€T OCHOBBI TEOPETHYeCKUX ODOCHOBAHUIT METO/0B U IIPUEMOB.

- pemennl He MeHee 60% Bcex 3a7a9 B KOHTPOJIBHOI pabore; - | "Vi1oBIeTBOpUTeIbHO"
CTYIEHT 3HAET U MOHUMAET METOIBI U IPHEMBI PeIleHns 3a,1a-
HUIT; - CTYJeHT 3HaeT (POPMYJUPOBKH OCHOBHBIX TEOpPEM, Ha
KOTOPBIX OCHOBBIBAaIOTCA METOAbl M IIpHEMbI PEIIeHUA 3ada-
HUI.

- KOJIMYECTBO BEPHO peleHHbXx 3a1a4 — menee 60%; - cry- | "HeymosaerBopurenbno”
JIGHT He OOHApyKUBAeT 3HAHHWE W MOHUMAHWE HCIOJIb3YEeMbIX
UM IIPHU PEIeHr 33/ [aHuil MeTOJIOB U MPUEMOB; - CTYJEHT He
3HaeT (He MOHWMAaeT) TeOPeTHIECKHe OCHOBBI METOJIOB H TIPH-
€MOB.
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OneHounoe ¢pejicTBo

Konrposbaas padora Ne3

BapuanT 1 (KonTpoasHasa pabora 3)

. TTostb3ysich onpeesieHueM IPOU3BOAHOMN, HafiTH MPOU3BOAHY IO GyHKINH y = sin(2x+

5).

. Haiitn nponssoxnyio dbynkmun: (a)y = V1 — e?x + arcsine”; (b)y = 1175

2
. Haiitn nanbosibiiiee n HauMeHbiliee 3Hadenns (DyHKIUKA HA OTPe3Ke: y = 4—§ -1, 3].

. IIpoBecTu nosHoe ucce0BaHne U MOCTPOUTDH rpauk yHKINN §y =

BapuanT 2 (KonTpoasHasa pabora 3)

. TTostb3ysich onpeesieHreM Mpou3BOIHOI, HAXTH TPON3BOAHY 0 DYHKIMHI §y = cos(3x+
1).

. Haittu npomssognyto dyrxmun: (a)y = 2z cosx; (b)y = arcsin®z.

. Haiitn mamGosibliee W HamMeHbINee 3HadeHus (YHKINM Ha OTpeske: y = 3 — 222,
(3, 7].

. [IpoBecTu noJsHoe uccaeoBanue 1 HOCTPOUTH rpaduk GyHkmun y = (z — 1)e3* 7L,

BapuanT 3 (KonTpoabsHasa pabora 3)

. TTosib3ysich onpee/ieHreM TPOU3BOIHOMN, HAWTH TTPOU3BOIHYIO (DyHKIMH { = e+l

1—x

. Hatitn nponssommyio dynxmun: (a)y = arcsinv1 — 22; (b)y = v

. Haifttu nauboJibiiiee u HamMeHblliee 3Ha4YeHuss (PYHKIMUKM HA OTPe3Ke: Yy = r — sinzx,
[0, 27].

(2—3)3
4(z—-1)"

. ITpoBecTu nosHoe ucce0BaHne 1 MOCTPOUTDH rpaduk GyHKIUN §y =

BapuanT 4 (KonTposasHasa pabora 3)

. Tlop3ysach onpeneseHreM MPOU3BOIHOMN, HANTH TPOU3BOAHYIO ByHKIHE y = 22 + 2.

. Haittu npoussoanyio dynkuun: (a)y = 3ze®; (b)y = sin’z cos 2°.
. Haiitu nawGosibiriee u HamMenbimee 3HaveHns: GyHKIUH Ha OTpe3Ke: y = 2sinx —
sin 2z, [0, 2.

x2—z—1

. IIposecTn nmosmoe uccIe0BaHAE U TOCTPOUTH TpadbuK PYHKIAM y = “7-5—.
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BapuanT 5 (KonTpoasHasa pabora 3)

. Tlosib3ysich onpejiesieHueM IpOU3BOAHOIN, HaiiTu pou3BoAHYI0 byHKIwMu y = tg(21).

T
arccos x °

. Haiitn npoussoaunyto dbyukiun: (a)y = xe™™; (b)y =

. Haittn manbosbiiee ¥ HamMeHbIlee 3HaUeHHs (BYHKIHH Ha OoTpeske: y = x* + 4,
[—2,2].

el
r3—1"

. IIpoBecTu nosinoe uccjiejloBanue u moCTpouTh rpadpuxk pyukium y =

BapuanT 6 (KonTpoasHasa pabora 3)
. Tosb3ysich oupeesiennemM UpOU3BOAHOM, HafiTu npou3Boanyio Gyukun y = ctg(3z).
. Haiiru nponssoxnyio byukuun: (a)y = Inctg(4z); (b)y = ¢/ (1 —z)>.

Hai ey — _a?
. Haifitun nanboJibitiee n HanMeHblllee 3HadeHUs (PYHKINKA Ha OTPe3Ke: §y = prawE [—2,3].

42
31"

. IIpoBecTn nosHoe ucceloBaHe U MOCTPOUTDH Irpaduk PyHKIUU y =

BapuanT 7 (KonTposasHas pabora 3)
. Iomp3ydach onpeesenreM Mpon3BOIHON, HANTH TPON3BOANYI0 DyHKIME y = 2° + 1.

3
. Haitru npoussonuyio dyuxuun: (a)y = arctg(z?); (b)y = (1 + 4 /}f—i) :

. Hafitu mambosibiliee u HamMeHbIlee 3HaYeHUd (DYHKIUKU Ha OTpe3ke: y = sin3x —
: 3
3sinz, [0, 5]

. [IpoBecTu mostHOE UCCTCTOBAHEE W HOCTPOUTH TPAMDUK PYHKIUA Y = —5—.

BapuanT 8 (KonTposasHasa pabora 3)

. Ionp3ysichk ompeieileHreM MPOM3BOIHOM, HAWTH Tpou3BoaAHYIO dbyHKINN ¥y = In(z +

1).
. Haittu npoussonuyio dynxuun: (a)y = z?Inz; (b)y = —”‘1’9”2

. Haittn manGosbiree n HamMenblnee 3HadeHHd (YyHKINM Ha oTpeske: y = 8lx — x?,

[—1,4].

2x+1

. IIposectn nosmoe uccienosanne n nocrpouth rpadux Gynknuu y = =5
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3¢ (z —1)% [-2,2)].

2. Haiitu npoussonuyio dbyuxuuu: (a)y = Insinz?; (b)y =

4. TIpoBecTn MoJHOE HCCJIEIOBAHNE U TMOCTPOUTDL rpaduK (DYHKINNT y =

BapuanaTt 9 (KonTpoasHasa pabora 3)

1. Tonb3ysch onpejiesieHneM pOU3BOAHOI, HAWTH TPOU3BOAHYIO (pyHKIMN ¥ = /& + 1.

rz—1

z—1 —x
x+1€ .

3. Hatitu wnHambosbiliee w HamMeHbIlee 3HavdeHUs GYHKIHH Ha OTpe3Ke: Y

212
4x2—-1"

0, 7).

4. IlpoBecTr moJHOE HCCJIEIOBAHNE U HOCTPOUTDL rpaduK (DYHKINHA y =

BapuanT 10 (Kourpossnas paGora 3)

1. TTomb3ysach onpeeaeHneM IPOU3BOAHON, HARTH TPOU3BOIHYIO (DYHKIMHN Y = 357,
2. Haiiru nmpoussonnyto dyuknuu: (a)y = va? +1; (b)y = arctg(y /i—ji)

3. Haiitu namboJiblilee M HauMeHbIIee 3HaveHus (YHKIUM Ha oTpeske: y = z°(8 — x),

2—4z?
1—422"

Kpurepuu orenku:

Kpurepun

Omnenka

- BCE 3a/laHusl KOHTPOJIbHOU pabOThl PellleHbl BEPHO U 110JIHO-
CThIO; - CTY/IEHT MOKeT IIPOBECTH 3alIUTy KazKJ0I'0 3aaHUs
y JIOCKH, HE UCTIOJIb3Y S PEIIeHHE; - CTYACHT MOZKEeT OObICHUTD
BCe METOJIbl U TIPUEMBI, UCIIOJIb3YeMble B PellleHnH, 3HaeT Teo-
peTryecKue MPeJIOChIIKN BCEX METOI0B U IIPUEMOB.

"Orymano"

- BCE 3aJlaHUd KOHTPOJLHON padoOThl peIieHbl BEPHO WX B
HEKOTOPBIX 33JaHUAX pabOTHI JIOMYIIEHBI HETPYObIe BHIYUC/IH-
TeJIbHBIE ONMMOKN MPH MPABUILHO BHIOPAHHOM METOJE; - CTY-
JICHT MOKeT IIPOBECTH 3alllUTy KazKJOT'O 3aJaHUd C HCIOJb-
30BaHUeM DpeIleHud y JOCKH WJIM 3a IapToil; - CTYJEHT 3HaeT
METOJbl U IPUEMBI, HCIIOJIb3YeMble B PEIIeHUH, JIeMOHCTPUPY-
€T OCHOBBI TEOPETUYECKUX OOOCHOBAHUI METOJ0B U TTPUEMOB.

"Xoporro"

- pemennl He MeHee 60% Bcex 3a1a9 B KOHTPOJIBHOI pabore; -
CTYIEHT 3HAET ¥ MOHUMAET METO/Ibl H IIPUEMBI PEITeHHs 3a,1a-
HUIf; - CTYIeHT 3HaeT (POPMYIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPbIX OCHOBBIBAIOTCA METOAbl U IIpUEMbI pEIIeHUA 3a/da-
HHUU.

"YaoeiaerBopuTeabHO"

- KOJMYEeCTBO BEPHO peIleHHbIX 3amad — menee 60%; - cry-
JeHT He O6Hapy}KI/IBaeT 3HaHUE W IIOHUMaHue MCIOJIb3YyeMbIX
UM IIpu pelieHuun BaﬂaHI/IIU/I METOAOB U IIpUEeMOB; - CTYAEHT HeE
3HaeT (He MOHUMAeT) TeOPeTHIECKHe OCHOBBI METOJIOB H IIDH-
€MOB.

"HeynosiaeTBopureabHo"
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OneHounoe ¢pejicTBo
Bompocn k sk3ameny

1) MuoxkecTBa u onepanuu Ha i HUMU. [IpeeabHble TOUKH, TOYKA TPUKOCHOBEHMUS,
BHYTPpEHHUEC U U30JIMPOBAHHBIC TOYKH.
2) HMousitue dbyakuuii, cnocodbr 3amanus GyHKnuii, Kaaccudukamus QyHKIHIL.
3) CBoiicTBa CYETHBIX U HECYETHBIX MHOXKeCTB. Teopema 0 ¢9eTHOCTH MHOXKeCTBa ().
4) Hecuernocts orpeska [0; 1].
5) Teopema Kanrtopa-BepHiTeiiHa 0 MOINIHOCTH MHOXKECTBA HOJIMHOYKECTB.
6) Jlemma o BrOKeHHBIX OoTpe3kax (mpuniun Komm-Kamropa).
7) Jlemma 0 KoHeuHOM TOKpbITHE (mpuniun Bopess-Jlebera).
8) Moaynb AeficTBUTEIHHOTO YUCIA, CBONCTBA MOTY/IA.
9) OrpanuyeHHble 1 HEOrPDAHMYCHHbIE MHOXKECTBA. BepXHsisi 1 HUZKHsS TPDAHA MHOZKe-
cTBa, mx cpoiicrea. [Ipunmun Apxumesa.
10) TIpeaen nocaenosarenbroctu. eomerpudeckuii cmpica. Obmme cBoiicrBa. Apud-
MeTU4YeCKHe Ollepaluu Ha/ IIpeaeIaMu.
11) Kpurepwuii Ko ¢cxomnMocTn moc/ie10BaTeIbHOCTH.
12) Teopema 06 e MHCTBEHHOCTH TPe/IEJIa MOCJIET0BATETBHOCTH.
13) Ilepexo/ K mpejiely B HEPABEHCTBAX.
14) Orpanuuennbie nocnaenoBaresibrocTu. Teopema Beitepirpacca 1jisi MOHOTOHHOM
OCIeIOBATEIHHOCTH.
15) Teopema Bouabnano-Beiiepiirpacca st OrpaHudaeHHO# 10C1€10BATEIbHOCTH.
16) Beckoneano-MaJtbie u GeCKOHETHO-O0JIBIIINE TTOCTEA0BATELHOCTH, CBSI3b MEK/TY HU-
. Ocobo BarkHasT TEOpeMa.
17) CroiicrBa GeCKOHETHO GOTBITHX U GECKOHEYHO MAJIBIX MOCJIEI0BATETHHOCTE.
18) CyiectBoBaHme Mpe/iesia mocaeoBaTe bHocTa ¢ obrmuM 1wieroM (14 1/n)". Hucmno

19) Omnpenenenne npenena dbyHKIMA B Touke 10 Leifne u no Komm, ux paBHOCHIb-
HOCTb.

20) Pazmuunble olpe/e/IeHns] HePepPBIBHOCTH (DYHKIINU B TOUKE, UX PABHOCHIBHOCTD.
HenpepsBHOCTH CyMMBI, IPOU3BEICHUS 1 YaCTHOrO HenpepbiBHBIX (hyHKnmit. Hempe-
PBIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITAII.

21) OmHocTOpOHHSIST HempepbiBHOCTh. OHOCTOpOHHME Tpe/iesibl. Heobxoaumbre 1 110~
CTATOYHBIE YCJIOBUS HempephiBHOCTH DYHKIMK B Touke. Kiaccudukaims Touek pas-
phIBa.

22) CeoiicTa (dbyHKIMI, HepepbIBHBIX Ha oTpe3ke. [Tepsast Teopema Bosbiano-Komru.
23) Cpoiicra (yHKIHIA, HEMPEePBIBHBIX Ha oTpe3ke. Teopembr Beiieprnrpacca.

24) O6parnast hyukius. TeopemMa 0 CyIIECTBOBAHUY U HENPEPBIBHOCTH 00PATHOM (hyHK-
LN,

25) Teopema KanTtopa o paBHOMEpPHOl HEIPEPHIBHOCTH.

26) BeckoneuHo-Masbie (DYHKIHH, TEOPEMbI 0 OECKOHETHO MAJBIX (DyHKIUIX.

27) Cpasuenne GeckoHedHO Masbix (yHKIwiA. Cumposbl 0 Magoe u O GoJibIioe. JKBH-
BaJIeHTHBIE OECKOHEYHO MaJtbie. TeopemMa O 3aMeHe COMHOYKHTE eil SKBUBAJIEHTHBIMH.
Tabsuna 9KBUBAJIEHTHBIX O€CKOHETHO MaJIbIX (DYHKITHIA.

28) IlepBblii 3aMevaTebHbIH TPEIE.

29) Bropoii 3aMedaTesIbHBIH MTpee.

30) TIpowssojHasi, ee TEOMETPHYECKHUH U MeXaHUICCKUH CMBIC. Tabauia mpousBoi-
HBIX.
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31) TIpasuia guddepennuposanus. TuddepeHnupyeMocTh CyMMbI, TPOU3BEIEHUS T
4acTHOTO JAuddepennupyeMbix GyHKITUI.

32) Ompenenenne nuddepennupyemoii dynknun. Teopema o csizu Mexy auddepen-
IPYEMOCTBIO U HEIIPEPBIBHOCTHIO.

33) IpousposHast CJI0XKHONW U 0OpATHON DYHKITHIA.

34) TlpoussosnHas HyHKIMA BUTa u”.

35) Muddepeniman. MupapuantHocTh hopmbl epsoro quddepeniuaia. JTuddepen-
a1 B TPUOJTUKEHHBIX BBIYUCICHUAX.

36) dudbdepennupopanne byHKIMA, 38 JAHHBIX TAPAMETPUIECKA U HESIBHO.

37) IlpousBo/iubie BhICIUX NOPsAKOB, bopmysa Jleibuuna. TInddepenimarns Boicimx
HOPSITKOB.

38) Teopema ®epma.

39) Teopema Posnst.

40) Teopema Jlarpamxa.

41) Teopema Koru.

42) Ilpasmia Jlonurasns.

) @opmyaa Teiinopa. Ocratounsiii wien B dhopme Jlarpanxa.

)

)

)

)

)
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44) NccnenoBanue GpyHKIUH HA MOHOTOHHOCTb.

45) NccnepoBanne pyHKIUi HA IKCTPEMYM.

46) NccnenoBanue GpyHKIMH HA BHIIYKJIOCTb U B TOYKE Teperuba.

47) AcuMITOTHI.
48) Tlonnoe uccienoBanue GpyHKIUN 1 MOCTPOEHNE TPADUKOB.

49



Kpurepun onenku:

Kpurepun

Onenka

- CTYAEHT 3HaeT hOPMYTUPOBKU OMpPEIeTeHII U MOXKET TIpU-
BECTH HECKOJIbKO MPUMEPOB K KazKJIOMY OIPEIeICHUIO; - CTY-
JIEHT 3HaeT (POPMYJIUPOBKH BCEX YTBEPXKICHUN U TEOpEM; -
CTY/IEHT 3HAeT ILIAH JIOKA3ATEJhCTBA BCEX YTBEPKICHUN H
TEopeM, yMeeT MpH HeOOXOJMMOCTH TPOBECTH TOAPOOHOE J10-
Ka3aTe/abCTBO KaXKJI0r0 IYHKTA; - CTYIEHT MOXKET OTBETUTD
Ha JIOMOJHUATEIbHDBIE BOIIPOCH! IO KYPCY 6€3 MpeBapuTebHOil
MOJITOTOBKH. - CTYJIEHT MOYKET M3JaraTh OTBETHI HA BOIPOCHI
9K3aMeHa y JIOCKH.

"Oranaao"

- CTYJEHT 3HaeT (POPMYJIUPOBKH OLpPEICICHHI U MOXKET IIPH-
BECTHU HECKOJIBKO IIPUMEPOB K KazK/IOMY OIPeJIEIeHUI0; - CTY-
JIeHT 3HaeT (OPMYJIUPOBKH BCEX YTBEPXKICHUN U Teopem; -
CTY/IEHT 3HaeT IJIaH JOKA3aTeJbCTBA BCEX YTBEPXKICHUN H
TEOpeM, HO UCIbITLIBAET 3aTPY/HEHUS DU MOJAPOOHOM HU3JI0-
KEeHUHM HEKOTOPBIX IIYHKTOB J0Ka3aTeJIbCTBa; - CTY/IEHT MO-
JKeT OTBETUTH Ha JOIOJHHUTEIbLHBIE BOIPOCHI 110 Kypcy 0e3
MIPeJIBAPUTETHHON TTOATOTOBKH.

"Xopormro"

- CTYyZIeHT 3HaeT (POPMYJIUPOBKH ONpPE/IEJICHII U MOXKET ITPH-
BECTU MpPUMED K KaKJIOMY OIIPeJieJIeHNI0; - CTYJeHT 3HaeT
GOPMYJIMPOBKH BCEX YTBEPKJIEHUI U TEOPEM; - CTYIAEHT MO-
JKeT OTBETUTh Ha JOTOJHUTEJbHBbIe BOIPOCHI MO Kypcy Oe3
IpeIBapuTeIbHON NOATOTOBKH.

"VaoBrerBopuressbHO"

- CTYJEHT He 3HaeT (hOPMYJIUPOBKH OIpEJIe/IeHUH U He yMe-
€T MPUBOJUTH IIPUMEPHI /I HUX; - CTYJIEHT He 3HaeT (op-
MYJIMPOBKH OCHOBHBIX YTBEpPXKJIEHUU U TeopeM; - CTYJIEHT He
MOXKeT U3JI0KWTh OTBET Ha 3a/IAHHBIE BOMPOCHI.

"HeynosiaerBopureabao"

Iporokon No_.
3ap. kadeapoi

YTBEPZKJIEHO Topro-Anraiickuit
Ha 3acegannn Kadegapbl rOCyJapCTBEHHBIN YHUBEPCUTET
20 1

HMucrummmaa: _MaremaTnydecKknil anajims

Kadenpa: maremaruku, pusuku u nnopMaTuku

Nucturyr: OMUTU

BHYTPEHHHE W W30/ JMPOBAHHBIE TOYKH.
2. [Ipapmna Jlonnrasns.

Ilomnucy sK3aMeHaTOPA

DK3aMeHaIlnoHHbIN Oujer Ne 1

1. MuoxkecTBa U onepanuu Ha  HUMH. [IpegebHBIEe TOUYKHA, TOUYKH TPUKOCHOBEHUS,

a0




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DK3aMeHaIMOHHLIN Omjer Ne 2

1. Ionarue dbyukimii, cnocodbsl 3ajannsd GYHKIMN, Kaaccudukamus GyHKIHMA.
2. Bropoii 3aMedaTe/bHBII IpeIet.

[Toanuck sx3aMeHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIH YHUBEPCHTET
20

portokon Ne_.
BaB. kadeapoit

HMucrummaa: _MatemMaTudecknit anams
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMacturyr: PMUTU

DK3aMeHaAIMOHHLIN Oujetr Ne 3

1. CpoiicTBa CUETHBIX W HECUETHBIX MHOXKECTB. TeopeMa 0 CUeTHOCTH MHOMKeCTBa ().
2. I[IpousBojnasa dyuknuu Bujga u'.

Ilomnucy sK3aMeHATOPA

YTBEP?KJIEHO Fopro-Anraiickuit
Ha 3aceganun Kadeiapbl rOCYJIapPCTBEHHBIA YHUBEPCUTET
20 1

porokon Ne_.
3aB. kadeapoit

Hucnnmauaa: MaTeMaTudeckKuii aHa u3
Kadenpa: maremaruku, Gusuku 1 nHGOPMATUKI
Nucruryr: OMUTU

DKk3aMeHaIMOHHbIN Omiaer Ne 4

1. Hecuernocts orpeska [0; 1].
2. [IpousBojnas ciokHoit 1 06paTHON DYHKITHIL.

[Toamnuck sK3amMeHaTopa

ol




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DK3aMeHalnOHHLII Ouaer Ne 5

1. Teopema KanTopa-BepHiTeiiHa 0 MOITHOCTH MHOXKECTBa, IIOJIMHOYKECTB.
2. UccnenoBanne byHKIUN HA SKCTPEMYM.

[Toanuck sx3aMeHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIH YHUBEPCHTET
20

portokon Ne_.
BaB. kadeapoit

HMucrummaa: _MatemMaTudecknit anams
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMacturyr: PMUTU

DK3aMeHaAIIMOHHLIN Oujer Ne 6

1. JTemma o BaoxeHHbIX oTpe3kax (mpuanun Komm-Kanropa).
2. UccnenoBanue pyHKIMI HA BBIIYKJIOCTH U B TOYKE 1eperuda.

Ilomnuce sK3aMeHATOPA

YTBEP?KJIEHO Fopro-Anraiickuit
Ha 3aceganun Kadeiapbl rOCYJIapPCTBEHHBIA YHUBEPCUTET
20 1

porokon Ne_.
3aB. kadeapoit

Hucnnmauaa: MaTeMaTudeckKuii aHa u3
Kadenpa: maremaruku, Gusuku 1 nHGOPMATUKI
Nucruryr: OMUTU

DK3aMeHaIMOHHbIN Omiaer Ne 7

1. Jlemma o KoHedHOM TOKpBITHH (TpuHIHNT Bopess-Jlebera).
2. AcuMITOTHI.

[Toamnuck sK3amMeHaTopa

92




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DK3aMeHaINOHHLII Omaer Ne 8

1. Moaynb AeficTBUTEIBHOTO YUCTIA, CBORCTBA MOYJ/IA.
2. [lonnoe uccnenopanne GYHKIUNE U TOCTPOCHHE I'PpapUKOB.

[Toanuck sx3aMeHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIH YHUBEPCHTET
20

portokon Ne_.
BaB. kadeapoit

HMucrummaa: _MatemMaTudecknit anams
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMacturyr: PMUTU

DK3aMeHaAIMOHHLIN Oujer Ne 9

1. Orpannuennble 1 HeOTPAHUYEHHBIE MHOXKECTBA. BepxHsis U HUKHAI TPAHU MHO-

KecTBa, ux cpoicria. [punmun Apxumesa.
2. Jlndpdepennuast. Musapuantaoctb dopmbl nepsoro muddepennuana. ludde-
PEeHIHAJ B TPUOJIMKEHHBIX BBIIUCICHUSX.

Ilognucky sK3aMeHaTOPA

33



YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DK3aMeHannoHHbI Ouaer Ne10

1. IIpenen nmocaenoBarenbuocTu. I'eomerpudeckuii cmbica. Obrmue cBoiicrBa. Apud-
MeTHYECKHEe ONePAlNy HaJI IPeIeIaMH.
2. duddepennupoBanne GpyHKIUH, 33 IaHHBIX TApAMETPHICCKU U HESBHO.

IToamuck sx3ameHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderpbl rOCyIapCTBEHHBIN YHUBEPCUTET
20

porokon No_.
3aB. kadeapoii

Hucnmnnuaa: MaTeMaTudecknii aHaaus
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: PMUTHU

DK3aMeHalMOHHBII Onjaer Ne 11

1. Kpurepuii Komu cxopumoctu 1oc/ie10BaTe/ ibHOCTH.
2. IlpousBojHasi, ee reOMETPUYECKUN U MEXaHUYCCKUl CMbBICI. TabuIa mpou3Bo/i-
HBIX.

Ilognucky sK3aMeHaTOPA

o4




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DKk3aMeHaAINOHHBINA Omier Ne 12

1. Teopema 06 e IMHCTBEHHOCTH IIpejieJia IMOCIe10BaTeIbHOCTH.
2. [lpousBoanbie BBICIHIUX MOPAIKOB, dopmyna Jleibnuna. Iuddepeniuainl Bbic-
IITUX TOPSIIKOB.

IToamuck sx3ameHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderpbl rOCyIapCTBEHHBIN YHUBEPCUTET
20

porokon No_.
3aB. kadeapoii

Hucnmnnuaa: MaTeMaTudecknii aHaaus
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: PMUTHU

DK3aMeHalnoOHHEI 6ugaer Ne 13

1. Ilepexoj K npejesy B HepaBeHCTBAX.
2. llpaBuia audpdpepenruposanud. luddepennupyeMocTb CyMMbl, IPOU3BEICHUS 1
qacTHoro JAuddepennupyeMbrx OyHKITHII.

Ilognucky sK3aMeHaTOPA

39




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DKk3aMeHaIMOHHLIN Omier Ne 14

1. Orpanudennsie mocJiegoBare bHoCTH. Teopema BeftepmTpacca j11d MOHOTOHHOM
IOCJIe JOBATEIbHOCTH.
2. Teopema KaHTOpa 0 paBHOMEpPHOI HeIPEePLIBHOCTM.

IToamuck sx3ameHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderpbl rOCyIapCTBEHHBIN YHUBEPCUTET
20

porokon No_.
3aB. kadeapoii

Hucnmnnuaa: MaTeMaTudecknii aHaaus
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: PMUTHU

DK3aMeHalnoOHHEI 6uger Ne 15

1. Teopema Boubniano-Befiepmirpacca jiist orpaHu4YeHHO 110C/1€/10BATEIbHOCTH.
2. Teopema ®Pepwma.

Ilomnuce sK3aMeHATOPA

96




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

Dk3aMeHaMOHHLBINA Omier Ne 16

1. Beckoneuno-Majbie B OECKOHEYHO-OOJIBIIUE TTOCIEI0BATE/IHBHOCTH, CBA3b MEZKIY
numu. Ocobo BaxKHag TeopeMa.
2. CpoiicTBa (byHKIIMIA, HEIPEePBIBHBIX Ha oTpe3ke. TeopeMbl BeitepriTpacca.

IToamuck sx3ameHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderpbl rOCyIapCTBEHHBIN YHUBEPCUTET
20

porokon No_.
3aB. kadeapoii

Hucnmnnuaa: MaTeMaTudecknii aHaaus
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: PMUTHU

DK3aMeHaIlnOHHEBII Ouger Ne 17

1. CpoiicrBa 6ecKOHEYHO OOIBIINX U OECKOHEYHO MAaJIbIX IIOC/IEI0BATE/ILHOCTEH.
2. CpoiicTBa (yHKIHIA, HENpepbIBHBIX Ha oTpe3ke. [lepas teopema Bosbnano-
Kormmm.

Ilognucky sK3aMeHaTOPA

a7




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

Dk3aMeHaMOHHBINA Omier Ne 18

1. CymecTBoBaHue mpe/iesia Hocae10BaTeIbHOCTH ¢ obmum wienoM (141/n)". Yucso
e.
2. Teopema Jlarpanxa.

IToamuck sx3ameHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderpbl rOCyIapCTBEHHBIN YHUBEPCUTET
20

porokon No_.
3aB. kadeapoii

Hucnmnnuaa: MaTeMaTudecknii aHaaus
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: PMUTHU

DK3aMeHalMOHHEI 6ugaer Ne 19

1. Oupenenenne npegena Gyukiuu B Touke 1o [eitne n no Korm, nx paBHOCHIB-
HOCTb.
2. Teopema Korn.

Ilognucky sK3aMeHaTOPA

a8




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims

Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

Dk3aMeHanMOHHLBINA Omiaer Ne 20

1. Pazimunble onpejiesieHus HEIIPEPLIBHOCTH (DYHKIIUKA B TOUKE, KX PABHOCHJIBHOCTb.
HenpepbsIBHOCTE CyMMBI, IPOU3BEICHUS U YaCTHOI'O HelIpepbIBHBIX (dpyHKIHI. Hernpe-

PBIBHOCTH OCHOBHBIX 9JIEMEHTAPHBIX (DYHKITHI.
2. IlepBoIit 3aMevuaTebHBIN Tpeaert.

Ilomnucey sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderpbl rOCYIapCTBEHHBIN YHUBEPCUTET
20 1

[Iporoko J_\f"__ .
3aB. kadeapoii

Hucnmnauaa: MaTeMaTudeckuil aHa us
Kadenpa: maremarnku, Gu3uku 1 nHGOPMATAKI
NMucturyr: OMUTU

DKk3aMeHanMOHHbIN Omier Ne 21

1. OgrocTOpOHHSIS HenpepbiBHOCTL. O iHOCTOpOHHNE npeesbi. Heobxonumbie u 10-
CTATOYHBIE YC/IOBUSA HeNpepbiBHOCTH (DYHKINU B ToOuKe. Kiaccuukammsa Touek pas-

pHIBa.
2. Teopema Poms.

[Toanuck sK3aMeHaTopa

99



YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims

Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DK3aMeHaIMOHHBINA Omier Ne 22

1. Beckoneuyno-maspie (pyHKIHE, TEOPEMBI O GECKOHETHO MaJIbIX (DYHKIIUAX.
2. ©opmyita Teitnopa. Ocrarounslit wien B dhopme Jlarpamnxka.

[Toanuck sx3aMeHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIH YHUBEPCHTET
20

HpOTO_KOJI J_\f"__ .
BaB. kadeapoit

HMucrummaa: _MatemMaTudecknit anams
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMacturyr: PMUTU

DK3aMeHallnOHHEIH 6uaer Ne 23

1. CpaBuenne 6ecKoHEUHO MaJIBIX PyHKIINR. CUMBOIB 0 Majtoe u O 60IbIIoe. DKBH-
BaJIEHTHBIE DECKOHEYHO MaJible. TeopemMa 0 3aMeHe COMHOXKUTE I SKBUBAJICHTHBIMU.

Tabura 3KBUBAJIEHTHBIX OECKOHETHO MaJIbIX (DYHKITHIA.
2. Uccnenopanne (byHKIUE HA MOHOTOHHOCTb.

Ilognucky sK3aMeHaTOPA

60



YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims

Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DK3aMeHaIMOHHLIN Omier Ne 24

1. Obparnas dyukius. Teopema 0O CyIIecTBOBAaHHHM U HEIPEPLIBHOCTH OOpATHON

dyHKIUN.
2. Onpenenenne auddepennupyemoit pyukmuu. Teopema o cBa3u Mexay audde-

PEHIIMPYEMOCTHIO U HEMPEPBIBHOCTHIO.

Ilomnucey sK3aMeHATOPA

61
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OneHounoe ¢pejicTBo

VnuBuyasbHoe 3aganue Nel

Broruucaure nmHTrerpaJibl:
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B.5
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6
) 120 (625 +42) (2 - ) s
4) f(m—i_x?-i-l) dz;
5) [ e du;
6) [ Vsinz coswdzr;
7) [ (zsinz + 3e*) du;

11
12

[ e*sinadz;
[ =355 g

x( x2+1

13) [42Y2 g

f+xf

[30(
9) [ (1227 +10\/_>

)
)
)
)

)
)
1) [ s
) | wariop
13) [ (4 - &% ) do

dx
14) 1+tgx”

3x+5
| e
13) [ =Y da;

sin zdx
l—sinz"®

Kpurepun onenku:
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2\/_—1—31: ) (22 — 2?) dx.



Kpurepun

Omenka

- BCe 3aJIaHus] MHAUBUIYaIbHONE paboThl pelieHbl BEPHO U MOJI-
HOCTBIO; - CTYJIEHT MOXKET ITPOBECTH 3allHUTY KaxKJ0TO 3a/la-
HUA Y JOCKH, He HCIIOJIb3Ys PellleHue; - CTYICHT MOXKET 00bsIC-
HUTH BCE METOJIBl U TPUEMBI, UCTTOJIb3yeMbIe B PellTeHNH, 3HAET
TEOPETUYECKHE TPE/IOCHIIKA BCEX METOJIOB U IIPUEMOB;

"Oranuno"

- BCe 3aJIaHVs WHAUBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JEHT MOXKeT IIPOBECTH 3allUTy KAarKJOTO 3aJaHns C HNCIOJIb-
30BaHUEM pelleHnd y JIOCKHA WM 33 NapTOIf; - CTYJAEHT 3HaeT
METOABI W IPUEMBI, HCITOJb3YEMBIe B PDEIIeHNH, TeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHIMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT W IMOHUMaeT MEeTOAbl U TPUEMbI DEIICHUA
3aJIaHUI; - CTY/IEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCS METOJIBl W ITPUEMBI pelleHus 3a-
JaHWMN;

"VaoBrerBopuressbHO"

- pemeno Mmenee 65% 3amanumii paboTLL; - CTYIeHT He OOHAPY-
JKHBAET 3HAHUE U IIOHHMAaHHe HCIOJIB3YeMbIX UM IIPHU PeIleHIH
3a/IaHWil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKhue OCHOBBI METOJIOB M TIPHEMOB.

HeynosnerBopureabHo.
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OneHounoe ¢pejicTBo

VnuBuyasibHoe 3ajganne Ne2

I. Beruncanth mromanab (purypsl, OrpaHUYeHHON JIMHUSIMU:

B.2

B.3

B.4

B.5

B.6

B.7

B.8

Hy=a23 =1, 2=3, y=0;
2y y=2cosz, y=0,0<x<m;
3)y=0,y=a"° =0, =1
1) y = —0,52% + 2z, y = 0, 5x;
2) y =2sinz, y = —sinz,
0§x<§7r;
Ny=e',y=1,y=e, =2
4) y = arcsinz, y = arccos z,
Hy=2% r=-1, y=0;
2) y=cos0,5z, y =0, v = —3%,

Hy=a2*>—2r+2, y=0,
r=0, y=2x+2;
2) y=sinz, y=0, x =

0<z<2,
Ny=2""y=0, =0, z=2;

21

3

1) y=0,52% y=0,5 o =2;
2) y=sinzx, y = —2sinz,
0<z<2,

3) y=+x, z =1, y=0;

Hy=2>-2r+1,y=1;

2) y=cos0,bz, y=0, x =0,
T =15

3) y=e " (2 +3x+ 1)+ €%
y=0,x=—-1 =2

) y=—-2>+2, y=—uz;

2) y=3sinz, y = —2sinz,
0<a <3,

3)y:§7x:1>y:1;

1) y=2?-21r+3, y=06;

2) y=sinz, y = —2sinz,
0<az<%,

By=2r=1y=1L

4) 1%42—’_ 2:17 §_y :17

68

4) yzljll—;, y=xlnz;
5) x = cost, y = 2sin’t;
6) r=2cosé.

y =0;

x = 8cos®t
5) { y:4sin3t ! $23\/§
6) r = 2sin 3¢p.

4) 2:317(37—1)2;

Y
r =5cost
5) { y =2sint ’
r

r =2(2cost —cos2t)
y=2(2sint —sin2t) ’
=2(1

)
)
) y=lnz, y=0,r=a, z=0
)
)
)

[ [12,
5) =1 Y = i
6) r=2-+cosyp
4 yzivy_lax_zlv
xr = 3t?
5){y—3t—§’
6) p=2+sing
4) y2:$2—$4,
5) T =4v2cos’t
y=2v2sin®t ’
6) p=4cos®3p, p>2
5) r =a(t—sint)
y=a(l—cost)’
0<t<2m,
6) p=2cos2yp



B9 1) y=—-2>+5, y=x+3;
2) y=cos2x, y=0, 0 <z <m,
) y=1,y=0, 1<z <1
Y y=e", y=e" x=1;
B.10 1) y =0,
2cosz, gg z <0
y = ;
242, O<z<?2
y=ey=0, =0, =2
3) y=+/|z|], y=0, x = —4,
Bll 1) y=5%,2=1,y=z—1;
2):(/: ’x‘ay:()ax:_ga
=4
3) y =0,
_Jrx+2, 2<x<0
y= 2cosw, O0<ax<3

B.12 1) y=—2?+3, y = 2x;

2) y =cosx, y=—2cosx,
—F ST
Ny=e* y=1 z=-2
B.13 1) y =32% y=15—22%
2) y =sinz, y=0, =2,
0<xz< 3,
3y y=—-2 z=-2 z=—1;
Bl4 1) y=a22+1, y=—2%+3;
2) y=sinx, y =coszx, y = 0;
fEQ
3)y21+1127y 2
B.15 1) y=22 y=—22+2;
2cosz, —I2<x<0
_ ’ 5 = =
2)y_{—m+2, 0<x<2 7’
y=0;

x = acos’t
5){  p 31 3

y =bsin’t
6) p = 2acos3p.

z=1;
) y =227 y=2\/x;
= GCost
{ =4sint ’ y>2\/§,

r—1+\/§cosg0

Hy=a(@—1)7°, y=0
x = 2cost
> .
%) { y = 6sint Y23
6) r = 2cos .
) y=x—a*/r, y=0;
T = 2cost —cos2t
y =2sint —sin2t ’
6) p = 3sin2¢p.
D (-2t =1%, v =4
5) r=a(2cost —cos2t)
y=a(2sint —sin2t) ’
6) = asin 3.
) y=3z3, y=0, =1 2=28;
xr =2t —sint
5) { y=2—cost ’
6) r* = sindyp
3) yzexvy_lax_27
4) y? = (1 - a?)
5) x = cost, y = 3sint cos?t;
6) r = asinpcos®p, a > 0.

II. Haittu aamuy ayru, 3aJaHHON ypaBHEHUAMM:

Bl 1) y=2-—¢", %ln3§x§%1n8;
2) p=8cosp, 0< o < T

B.2
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6 (cost + tsint)
6 (sint — tcost) ’
<m

€Xr =

3
>{y
0<t¢



Hy=2>-2r+3,0<z<1 r =4v/2sint
2) r=3(1+ cosyp); y = sin 2t '
B3 1) y=22-2)°, z=1 r =2
9 _ 4sin’gp 0< < T y:% )
)7"— cosp _QO_Z:
B.4 1) y = va — 22 + arcsin/x; z =12 1nt
2)7’:281113%; y=c '
B.5 1)y:§—ln—“ 1 <2 <3; T = co
2) r =4 (sinp + cos p); y = sin
B.7 1) y =Incosz, 0 <o < F; = 2cost
2)T:5(1—cosg0), =4sint -
0<p<3
B8 1) y=<5—+3, x = 2(cost +sint)
0<x<1; y=2(—cost+sint) ’
2) r=4dp, 0<p <Y §§t§3
B9 1) y=2—¢", tIn3 <z <1ing; x =6 (cost +sint)
y =6 (sint — cost) ’
2) r=8cosp, 0 < < T Ogt .
B.10 1) y=1—Insinz, § <z < F; {:E: (t —sint)
3. _ _ :
2) r=2p, 0< <9 y=4(1—cost)
B.11 1) y =1 — 2% 4 arccos z, T =2cos’t
0<z<$; y = 2sin®t -
2) r=2sinp, 0< p <5
B.12 1) y=Inz, V3<2 < V8, = (t* — 2)sint + 2t cost
y=(2—t*) cost + 2tsint ’
2) 7 =2+ cos y; Oétég
B.13 1) y =chz, 0 < < 2; x = 3(cost + tsint)
y =3 (sint —tcost) ’
2)r=2, 1S3 0§t§7r
B.14 1) 2? + y* = R%; x = e’ (cost +sint)
2) r=2(1—cosyp), y = €' (cost —sint) ’
F<p<m 0§t§3§
B.15 1) y = arcsinz — /1 — a2, x = 10cos’t
nggi—g; = 10sin®t
2) p=6ei¥, —3<p<F;

IT1. BeryucauTh 06beM Teja, MOJYUYEHHOTO OT BpalneHus BOKpyr ocu a) OX,
b) OY rTpanenuu, 3agaHHOl ypaBHEHUSIMU:
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Bl a)ay=4,y=0, =1, x =4
b) (y —3)* =3z, = = 3.
B.2 a) 42 +y? = 4;
b) 2 =e'sint, y =e'cost, 0 <t < T
B.3 a) y=+ze®*, x =1, y =0;
by 2 L =1, y=+2 y=—2
B4 a)y=2% y=1, =2
b) y = arccosz, y = arcsinz, x = 0.
B.5 a)y=2>—6, y=0;
b)y=(x—-27% =3, y=
B6 a) y=—2*+x—-6, y=0;
b) y = arccos §, y = arccosz, y = 0.
B7 a)y=2>+2, z=1, y=1;
b) y=Inz, =2, y=0.
B8 a)y=2r—12% y=—2+2
b) y= a3, y= 2%
BO a)y=1—-2% y=2>+2, 2=0, z=1;
b) y=2a3 y=ux.
B.10 a) y = —2%+ 5z — 6, y = 0;
b) y=2* z=2, y=0.
B.11 a) y =5cosx, y =coszx, x = 0;
b)y=2* y=z, =0, z=1.
B.12 a) y =22, y? = 1;
b) y = arccosz, y = arcsinz, y = 0.
B.13 a) y = tgz, y = ctgr, v = F;
b)yz%,yzl,y:&
B.14 a) y =2x —2?%, y = 4z — 227%
b) y = arcsin .
B.15 a) 2% (y —2)® = 1;
b)y=(z—-17% =2 y=0.

IV. Beruucianre MHTErpaJbl:

-y 3 r dz
B 1) /\/%; 4 0/(1—1—3:2)(4—1—:52);
2) O/W(2x2+4x+7) cos 2xdz; 5) /1%
’ T —T
0 3
Vi 2 —1
3)/ e dx;
1
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B.2

B.3

B.4

B.5

0
1) / (2° + 62 + 9) sin 2zdz;

—3r
oo

2) /wehdx;

— 12
2

3) dx;

T

N—

1) [ (32% +5) cos 2zdx;

2) [ 23/ (1 — a2)’dx;

3) [ e *cosxd;

S g St — S — ¥

1) [ (3= 72%) cos2xdz;

x3dx

V3
2 ;
) /\/1+x2
0
0

(:c2 + Tr + 12) cos xdz;

1)

s —

1
B.6 1) /x263xdx;
0
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V3
/ x2dx
3)/ ;
5\ (1—a?)’
(:)3—1—4)27
0
1
. x°dx
) | =
0
/ 2 —1
3) / e dx;
0
2 / dx
(1+22)*
0
1
. x3dx
e



x2dx
16 — 22

4/0

x3dx
(16 + 22)°

xdx
6x — 8 — 22

g .

" 5 S
8} ] [a\]

— 8 o) S
+ S | <

o x S~—
S [

z? — 3z + 2) sin zdx;

8
= -
— <t
o .
- .M s .M
LI® 8|t 3
= =
al
fT/lmﬂ/Ol/O
™ = i)
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2

B.11 1) /xln%cdx;

1

Inz
B.12 1) / ;
1 VT

—~
—_
|
(0]
&
~—
Q
]
0
W
I
QU
3

2
3131)/
0

B.14 1)

Ql/(gji%”

0

; d
5)/‘ <

) 6x — 8 — x2

1
2) /x2 (1 — 22)°da;



Kpurepun orenku:

Kpurepun

Omenka

- BCE 3aJIlaHus MHANBUYaIbHONH paboThl pereHbl BEPHO U MOJI-
HOCTBIO; - CTYJCHT MOZKET IIPOBECTH 3AIIUTY KazKJOTO 3a/a-
HUsS Y IOCKH, He UCTIOJIb3YS PellleHNe; - CTYIeHT MOXKEeT 00bsIC-
HATDH BCE METOJIBl U TPUEMBL, HCIIOJIb3YEMbIC B PCIIICHUH, 3HACT
TEOPETUIECKHE NPEANOCBIIKA BCEX METOJ0B U IPUEMOB;

"Oraugareo"

- BCe 3aJIaHNs MHANBUIYAIbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33/ IaHUSX pabOThl TOMYIIEeHB HerPyOble BBIUHUC/IN-
TeJIbHBbIe OIMHOKYU TTPH MPABHJIBHO BBIOPAHHOM METOJIE; - CTY-
JEHT MOXKeT TPOBECTH 3aIUTY KarKJOro 3aJaHusl C HCHOJIb-
30BaHUEM pellleHns] Y JOCKH WK 3a 1apToil; - CTY/[eHT 3HaeT
METO/Ibl ¥ IPUEMbI, HCIIOJIb3yeMble B DEIeHNH, JIeMOHCTPUPY-
€T OCHOBBI TEOPETUYECKUX 0DOCHOBAHUN METOJOB U IMPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHAMBUAYAJBHOA pabo-
ThI; - CTYAEHT 3HaeT 1 IMMOHUMaeT MEeTOAbl U IIPpUEeMbI DEIICHIA
3a/JaHUi; - CTYJAEHT 3HaeT (POPMYJIHPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCA METOALI M IIPpHUEMBbI DEIIEeHUuAg 3a-
JaHWNA;

"VaossrerBopuressbHO"

- pemeno Mmenee 65% 3amanuii paboOTHL; - CTYIEHT HE 00HADPY-
KUBaeT 3HaHUE 1 IIOHUMaHue NCITOJIB3YEeMbIX UM ITPU peIIeHU N
3a/IaHUil METO/IOB M MPHUEMOB; - CTY/JEeHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKrue OCHOBBI METOJIOB U TPHEMOB.

HeynosnerBopurenbHo.
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OneHounoe ¢pejicTBo
Komnoksuym Nel

1) TlougaTne mepBooOpa3HON U HEONPEETEHHOTO HHTErPAIA.
) Teopema o MHO)KeCTBe BCeX MEePBOOODA3HBIX.

) CroiicTBa HEONMpeIeJIeHHOTO WHTerpaJa.

) Tabauia HHTErPATIOB.

) Meros uHTErpupOBaHUsI MyTeM TOJBeIeHNs K TabIMIHBIM HHTEPAJIAM.
) Teopema 0 3aMeHe MepeMeHHOI.

) Merox noasenenus moj 3Hak auddepennuana.

)

)

0

1

2

~ O U= W N

8
9

Teopema 00 nHTErPUPOBAHUHU 110 YACTSIM.
Meros uHTErpUpPOBaHUS IO YACTIM.

—_

) Iukauaeckne uaTerpanbl. PekyppentHas dbopmyna.
) NuTerpupoBanne pa3indHbIX BUJIOB MPOCTEHITHX APOOEii.
) nTerpupoBanie MpaBHJIbHBIX JIPOGEIt.

—_ =

13) NarerpupoBatue panuoHaJIbHBIX (DYHKIHA (B TOM YHC/Ie HEIPABUIBHBIX Ipobeii).
14) Meron HeonpeneneHHBIX KO3DDUAIHEHTOB.

15) WaTerpupoBanue mpoCTEHINNX UPPAHOHATBLHOCTEH W JIPYTUX HPPAIMOHATBHBIX
BBIDazKEHUIA.

16) IToxcranosku Diiepa.

17) Bunomuanbubie auddepeHmaib.

18) MurerpupoBanue TpUrOHOMETPHYIECKHX BDYHKITHI.

Kpurepuu onenku:

Kpurepun Onenka

Crygenr moxer orseruth Ha He menee, yem 80% soupocos | "Oranuno"
KOJIJIOKBHYMA, 3HaeT (hOPMYJTUPOBKU OCHOBHBIX YTBEPZK ICHUIT
U TeOpEM, MOYKeT MPHBECTH ILJIAH JI0KA3aTeThCTBa OCHOBHBIX
YTBEPZKJIEHUI U TEOPEM, HE UCIOJIb3Ys JEKIHOHHYIO TETPA/Ib.

Crygent Moxker orseruTb Ha He Menee, yeM 70% Bompocos | "Xopomro"
KOJIJIOKBUYMa, 3HAET (POPMYJIUPOBKH OCHOBHBIX YTBEPKACHU I
n TeopeM, MOXKET IPHUBECTHU ILJIaH AO0Ka3aTeJIbCTBa OCHOBHbIX
VTBEPKJAEHU U TEOPEM, UCMOJb3Yys JIEKITUOHHYIO TETPAIh.

Cryznent moxker orBeTuTh Ha He Menee, yem 60% Bonpocos | "VmosaerBopureabHo"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKU OCHOBHBIX YTBEPZK I€HUIT
U TEOPEM.

Cryaent MoxkeT OTBeTHTHL Ha Menee, yem 60% sonpocos koi- | "Heynosnersopurensno"
JIOKBUYMA.
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OneHounoe ¢pejicTBo

Komnoksuym Ne2

1) Tousitie onpeaenentoro narerpaia. HeoOxoauMblil IPU3HAK HHTETDHPYEMOCTH.

2
3
4

Cymwmbr [Tapby u ux cBoiicTBA.
Kpurepnii unrerpupyemoct (pyHKITwii.
Kiracesr maTErpIpyeMbIX (DYHKITHI.

ot

6

~J

8) ®opmy.aa Heiorona-Jleiibnuria.

CsoiicTBa ompeeIeHHOI0 HHTEeTrpasia, BhIparKeHHbIe HEPABEHCTBAMH.

) CaoiicTBa ompejie/IeHHOTO HHTErPaJia, BHIPAYKEeHHBIE PABEHCTBAMH.
) VHTerpal ¢ nepeMeHHBIM BEPXHUM TIPEJIEJIOM U €ro CBOHCTBA.

9) MuTerpupoBanue 10 9acTsIM U 3aMeHa IePEMEeHHON B OIPeIeIeHHOM HHTerpaJie.

10) Ksaapupyemsbie durypsi. Kpurepuit kBagpupyemMocT.

11) TTnomaap mIockoii GUrypsl B IPSMOYTOJIBHON CHCTEMe KOODIAMHAT U MPH MapaMeT-

pPUYECKOM 33 /TaHUU KPUBOIA.

12) Ilnomiaap mIockoii (pUryphl B MOJSPHOl CHCTEME KOODMHAT.

13) Boranciaenne 06beMOB TeJI.
14) @yHKIUM OrpaHUYEHHONW BAPUAIIMA U UX CBOHCTBA.
15) JljuHa ayru B IPAMOYTOJBHON CHCTEMe KOOD/MHAT.

16) dsmna Jyru npu napaMeTpuvecKoM 3aJaHui KPHBOH U B MOJSIPHOI CHCTEMe KOOP-

JIMHAT.

17) TLnomaab MOBEPXHOCTH TeJI BPAIEHHSI.

18) ®usnveckoe MpUMEHEHHE OTPEIETIeHHOIO WHTErpaa.
19) Unrerpan Crunrbeca.

20) HecobcrBeHHbIE HHTEIPATBL 1 pojA.

21) HecoGeTBeHHbBIE HHTETPAJIBL 2 POJIA.

Kpurepun onenku:

Kpurepun

Omenka

CTygeHT MOXKeT OTBeTHUThL Ha He Menee, ueM 80% Bompocos
KOJIJIOKBHYMa, 3HaeT (POPMYIUPOBKH OCHOBHBIX YTBEPKICHU I
U TeopeM, MOXKET HPUBECTHU ILIAH JI0KA3aTeJHCTBA OCHOBHBIX
YTBEPKJICHUN B TeopeM, He HCIIOJIb3Y4 JEKIIHOHHYIO TeTPaIb.

"Oraugareo"

CrymenaT MoxkKeT OTBETUTHL Ha He Menee, 4yeMm (0% Bompocos
KOJIJIOKBHYMA, 3HaeT (hOPMYJIHPOBKH OCHOBHBIX YTBEDK ICHHIT
1 TeopeM, MOXKEeT NMPHBECTHU ILIAH JTOKA3aTeJIhCTBA OCHOBHBIX
YTBepP:KIeHUI U TeopeM, UCIOIb3Ys JeKIIHOHHYIO TeTPaIb.

"Xopormro"

CrymenaT MoxkKeT OTBeTUThL Ha He Menee, 4yeMm 60% Bompocos
KOJLIOKBHYMa, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPKICHU M
U TEOPEeM.

"YaopaerBopuTeabHO"

CrymenT MoXkKeT OTBeTHTh Ha Menee, yeM 60% BOIPOCOB KOJI-
JIOKBHYMA..

"HeynoBiaeTBopuTeabHO"
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OneHounoe ¢pejicTBo
Komnoksuym Ne3

1) Ocuosubie nousiTust Tembl "Hucaossie psiabr'.
) Apndmernaeckne u reOMeTPHYECKIe PSIIbl.
) OCHOBHBIE CBOJICTBA YHCIOBBIX PSIJIOB.
) HeoGxoauMblii mpu3HAK CXOTUMOCTH.
) Tapmonwdeckuii u 0606NIEHHBIH TAPMOHUYECKUIN PSIIbL.
) Kpurepuii cXoquMOoCTH YUCIOBOTO PIIA.
7) Kpurepuii cXoauMOCTH 3HAKOTIOJIOKUATENLHOTO PSIJIA.
) TlpusHakm cXOMMMOCTH 3HAKOHOJIOKHTEJIbHBIX PSIJIOB.
) Tlpusnuak JleiiGHuna mjis 3HAKOYEPe Y IOIIIXCS PSIIOB.
0) ABGCOTIOTHO M YCJIOBHO CXOJATINECST PSIIBI.
1) OyHKIMOHAIBHBIE MTOCIEI0BATEIHLHOCTH U PSiJIbI.
2) PaBnomepHas cXoauMoCThb (pYHKIIMOHAIBLHOTO psi/ia.

Kpurepun orenku:

Kpurepun Onenka

Crysent moxker orBeruTh Ha He Menee, yeMm 80% sonpocos | "Orauano"
KOJIJIOKBHYMA, 3HaeT (hOPMYTUPOBKU OCHOBHBIX YTBEPZK I€HUIT
U TEeOpeM, MOYKeT MPHUBECTH ILJIaH JI0KA3aTeThCTBa OCHOBHBIX
YTBEPIKJIEHUI U TEOPEM, HE UCIOJIb3YsT JEKIIHOHHYIO TETPAIb.

Crynent Moxker orseTuTb Ha He Menee, yeM 70% Bompocos | "Xopomro"
KOJIJIOKBUYMA, 3HaeT (POPMY/IUPOBKU OCHOBHBIX YTBED K ICHUI
n TeopeM, MOXKET IMPHUBECTHU ITIJIaH A0Ka3aTCJIbCTBa OCHOBHbIX
YTBEPKJIEHUI U TeOpeM, HCIO0JIb3Ys JEKIMOHHYIO TEeTPAlb.

CryzenT moxker oTrBeTHTh Ha He Menee, yem 60% Bonpocos | "VmosmerBopureabHo"
KOJIJIOKBHYMa, 3HaeT (hOPMYIUPOBKU OCHOBHBIX YTBEPYK I€HUIT
1 TEOPEM.

Cryaent MoxkeT oTBeTHThL Ha Menee, yem 60% sonpocos koi- | "Heynosaersopurennno"
JIOKBUYMA.
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OneHounoe ¢pejicTBo
Konrposbaas pabora Nel
KonTposasrag pabdora Nel

I. Berunciaure HeonmpeaegeHHbIE NHTETPAJIBI:

Bl 1) [ (L"iiﬁ +e5_3x) dx; f6x2+a: 2
t dx;
) fw+w+%dx. f\‘/_arc gv/xdr;
(Varn)e 0 5) [ sin2x - cos 3xdx.
B.2 f(:l:—|—2 ° +tgr) dr; f\ﬁ+\f
2) [ (x+1)cos2zdz;
3a:+1 cos® zdx
f (z+1)(xz2+1) 2dx 5) 1+sindm ’
fdw
B3 1) [ (430" ~ by ) do 4) [ 5%
2) [(x+1)e"da; fcoszsm 2dx.
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xdr .
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2) [( 4x—1 In xdx; 5) [ fowrd
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B.5 f tgdr — xe® ) dx; 4) fo 3/(x 4 1)2(11:;

2) [ (2z + 3)sinadz;
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B.10

B.11

B.12

B.13

B.14

B.15

1) f<3 (x+1)5—ﬁ)dx;

2) [Inzdz;

N J (:vf’i:z - ﬁ) da;
2) [arctgadz;

3) f :p3(;33i2)+3dx;
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3) [ it —dr;
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cos z—sinx 241
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3) f (3z—1)dx ,

x2—z+1"

1 [ (M—i‘ﬁ + cos 3m> dx;

o
2) [ e xdr;
3) [ Ztetddy,

i +4x2

[ (% + Ctga:> dx;
2) [ (2®+1)e“du;

222 —4x4+24 7...
3) 51 03

24 .
3) f 1"2—z6rﬁ-10 )

) f 3xfg§g’/a:72;

5) [ cos®zsin® xda.

1-2/x
4) 1+2£dw;

5) [sin® £dx.

Y

5) [ g%i—idx

4) f (1‘+ %)dw .

m(1+ \3/5) !

5) [ sin®z cos® xdz.

ZQfW;

5) fcosxdsl;n?’m'
9 i*/gdfl'

d.
5) f sinxcf)s3x'

rdx
4) f (1/\/:10;3+1'

5) [tg’xdr.

Kpurepun onenku:



Kpurepun

Omenka

- BCe 3aJIaHis KOHTPOJIbHOU pabOThI PellleHbl BEPHO U IIOJIHO-
CThIO; - CTYJIEHT MOKET ITPOBECTH 3AIUTY KaXKJIOTO 3aaHUS
y JOCKH, He UCIIOJIB3YS PEIIeHHe; - CTYIACHT MOYKeT 00bsICHUTD
BCE METOJIbI ¥ TIPUEMBI, UCIIOJIb3YeMbIe B PENlTeHNN, 3HAET TeO-
peTruYecKue MpeJoChbIKE BCeX METO/0B U IIPUEMOB.

"Oranuno"

- BCe 33J]aHUs KOHTPOJBHONW PabOTHl PelleHbl BepHO WA B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JIEHT MOKeT TPOBECTH 3alUTy KarKJIOro 3aJ[aHusl C MCIOJIb-
30BaHUEM pEeIleHns] y JOCKH WJIH 3a [apTOil; - CTY/[eHT 3HaeT
METO/Ibl 1 IPUEMbBI, HCIIOJIb3yeMble B PEIeHNN, JIeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemrensl He Meree 60% Beex 3amad B KOHTPOJIBHOI pabore; -
CTYJEHT 3HaeT U MOHUMaeT MeTOAbl U IpUEeMbI peHIeHUA 3a,Ja-
HUIi; - CTYJIeHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPBIX OCHOBBIBAIOTCA METOJbI M IPUEMBl PEIIeHHud 3a/a-
HHUIA.

"VaoBrerBopuressbHO"

- KOJIMYEeCTBO BEPHO peIleHHbIX 3a1ad — menee 60%; - cry-
JIGHT He OOHapyKUBaeT 3HAHHE M IOHHUMAHHE HCIIOJIb3YEeMbIX
UM IIPH PEIleHUH 3aJaHui MeTOJIOB U IPUEMOB; - CTYJACHT He
3HaeT (He MOHUMAET) TeOPETUIECKHe OCHOBBI METOJIOB U TIPH-
€MOB.

"HeynoBiaerBopureabHO"
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I. Beruucaure onpeaeseHHbIe MHTETPAJIBI:

1+62x ’
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B.1 1) f etdr .
0

B.2 1) [sin9z cos3zdz;
0
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B.3 1) [arcsinzdx;
0
3

B4 1) [ cos®zsin2zdz;
0

B.5 1) [Va? — z?dx;
0
2In2

B6 1) [ &
In2

B.7 1) [ %

B.8 1) [
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B9 1) [ 7

1
B.10 1) [we “dx;
0

:
B.11 1) [&BRz gy,
0

1+4cosx

1
B.12 1) [ %
0

B.13

B.14

OneHounoe ¢pejicTBo

Konrposbaas pabora Ne2

KonTpoabHaga pabora Ne 2
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2) f l—cgnm
2) f l—i:icnx

dzx
2) 5—3cosz
V2 24
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1) [ ed
1

B.15 1) [/xn®zdx;
1

2) [ xsiny/zdz.

O s

2) | 3xsin2zdx.

O

II. Berauciaure maomaaps purypbl, OrpaHnYeHHON JUHUSIMM:

B.1 y? =16 — 8z, y* = 24x + 48.
B.2 y? =2, y =22
B3y=In(z*—-1),2<z<3.
B4dy=Inz, y=0, z=e.

B.5 y=0,252%, y = 3z — 0, 5a°.
B6azy=4, z4+y—5=0.
B72°-3z=vy, y+3xr—4=0.
B.8 y? = 16z, y = 4x.

B9 y=2z—2% y=—ux.

B.10 y = /|z|, y =0, = = —4,
r=1.

B.1l z =1—3y?, o = —2y°
B.12 y = 2?Inz, y = 0.

B.13 y = arccosz, y =0, z = 0.
B.14 x = acost, y = bsint;

B.15 y=4—(z—1)°,
y=(x—27%-1,

11I. Beraucanre AamHy AyTm KPUBOil, 3aJaHHOI ypaBHEHUEM:

B.1 2 =cos’t, y = sin’t.
B2y=2yz, 0<z<1.

B.3 2% +¢y* = R%.

B4 r=ap.
B.5 y = Insinx, s<r<3
B6 =t y=1=%(t"—3)

BY9y=1-1Incosz, 0 <z < 7.
B0 y=In(z*>-1), 2< 2 <3.
B.11 z =a(2cost — cos2t),

y = a(2sint — sin 2t).
Bl2y=2 -2 1<z <2
B.13y:\/§e‘9,0§90§§.

Bl4y = Inxz ot (\/§, ln\/§) J10

(V8; Inv/3).

B.15 T:acos3§, 0<p<7.

Kpurepun onenku:
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Kpurepun

Omenka

- BCe 3aJIaHis KOHTPOJIbHOU pabOThI PellleHbl BEPHO U IIOJIHO-
CThIO; - CTYJIEHT MOKET ITPOBECTH 3AIUTY KaXKJIOTO 3aaHUS
y JOCKH, He UCIIOJIB3YS PEIIeHHe; - CTYIACHT MOYKeT 00bsICHUTD
BCE METOJIbI ¥ TIPUEMBI, UCIIOJIb3YeMbIe B PENlTeHNN, 3HAET TeO-
peTruYecKue MpeJoChbIKE BCeX METO/0B U IIPUEMOB.

"Oranuno"

- BCe 33J]aHUs KOHTPOJBHONW PabOTHl PelleHbl BepHO WA B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JIEHT MOKeT TPOBECTH 3alUTy KarKJIOro 3aJ[aHusl C MCIOJIb-
30BaHUEM pEeIleHns] y JOCKH WJIH 3a [apTOil; - CTY/[eHT 3HaeT
METO/Ibl 1 IPUEMbBI, HCIIOJIb3yeMble B PEIeHNN, JIeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemrensl He Meree 60% Beex 3amad B KOHTPOJIBHOI pabore; -
CTYJEHT 3HaeT U MOHUMaeT MeTOAbl U IpUEeMbI peHIeHUA 3a,Ja-
HUIi; - CTYJIeHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPBIX OCHOBBIBAIOTCA METOJbI M IPUEMBl PEIIeHHud 3a/a-
HHUIA.

"VaoBrerBopuressbHO"

- KOJIMYEeCTBO BEPHO peIleHHbIX 3a1ad — menee 60%; - cry-
JIGHT He OOHapyKUBaeT 3HAHHE M IOHHUMAHHE HCIIOJIb3YEeMbIX
UM IIPH PEIleHUH 3aJaHui MeTOJIOB U IPUEMOB; - CTYJACHT He
3HaeT (He MOHUMAET) TeOPETUIECKHe OCHOBBI METOJIOB U TIPH-
€MOB.

"HeynoBiaerBopureabHO"

84




OneHounoe ¢pejicTBo
Konrposbaas padora Ne3

KonTposabHaga pabora Ne 3

BapmanT 1

1. Haiitu cymmy psja:

TR UPIS G QIR Ch i

T i

2. NccaenoBaTh HA CXOOMMOCTD:

) 2 Gt

3. UccnenyiiTe xapakTep CXOIUMOCTHT:

0 (_1)n+l.n5
D Tt

n=1

4. Haiinure 001aCTH CXOTUMOCTH:
o0

> A

n=1

5. Pazmoxurh B psiji o crenensm (x-2)
(byHKLLI/Ho
y = =

6. Burauciauts ¢ Tognoctbio a0 0.001:
cos 0.3

Bapuanr 2

1. Haiitn cymmy pﬂ,ua
G+s)+E+a)+ +E+a)+
2. I/ICCﬂe;LOBaTb Ha CXOJIUMOCTH:

a) Z 2n(2n+1
) 2, Vo

. 3n+1

n .

B) 5n—17
n=1

3. UccuenyiiTe xapakrep CXOIUMOCTH:

S ()
>

n=1
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4, Haﬁ,ZLI/ITe 00J1aCTH CXOIMMOCTH:

SEE e

5. Pa31okuTh B cTemeHHON psia (PYHK-
1178 (0%
Yy = xcos3zT;

6. Borunciaunrs ¢ rounoctsio 1o 0.001:
fl e dx
0
Bapuant 3
1. Haiitu cymmy psja:
o ta T Tamm T
2. UccnenoBarhb HA CXOJUMOCTD:

a)if}%;
02

107z+1
[0.9]
) %

3. UccnenyiiTe xapakrep CXOIMMOCTH:
o

cosna .,

2n Y
n=0

4. Haiinure 061aCTH CXOTUMOCTH:
o0 2
1\?"  n.
n=1
5. Pa3noxuTrh no crenenaM X OYHKIHIO:

Yy = (1fx)2 )

6. Beraueaurs ¢ TounOCTBIO 10 1074
sin 18°

BapuanT 4

1. Haitru cymmy psijia:
oo

1 .
712:31 (3n—2)(3n+1)’



2. McenenoBaTh Ha CXOTUMOCTD:
o
1.
a‘) Z 27L(n+1))
n=1
= 1
6) 21 (e 1)vn’
n_\%.
B) (2n+1) ;
3. Uccnenyiite xapakTep CXOIUMOCTH:

=k

n(n+1) )
n=1

3
I

M8

i
I

4. Haiinure 061aCTh CXOTUMOCTH:

[e.°]
n

n;1 n(iﬂ)?

5. Pazyioxkuth B cTemneHHON P, eciu

Ty = 0:
Yy = arcsinx;

6. Beraueaurs ¢ TouHOCTBIO 10 1074
In1.2

BapwuanT 5

1. Haiitu cymmy psja:
o 2437 .

47L )
n=1

2. NccaenoBaTh HA CXOAMMOCTD:

a) >,
n=1
) 5 Bk

1 .
®) 2 o
2

n=

42n+1
33n—1)

3. HccuenyiiTe xapakrep CXOIUMOCTH:
(o]
1 nmy.
>~ sin();
n=1
4. Haiinure 001aCTh CXOTUMOCTH:
(o ¢]

> A

n=1

5. Pa3yio)kuTh B cTenmeHHON P, ec/mn

zo = 0:
y = cos?;

6. Boruncaurs ¢ Tounocrso 10 1073
In3

Bapuanr 6
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6.

. Haiitm cymmy psana:
o0

1 .
nzzjl Bn-1)(3n+2)’

. UccaemoBaTh Ha CXOIUMOCTD:

[eS) 5
a) > g
n=1
[eS)

1 .
0) 3 Grramee)’

[eS)
B) Y 10
n=1

. UccnenyiiTe xapakTep CXOINMOCTHT:

o _1\yn—1
> nlz)sﬁ ;

n=1

. Haitnure obmacts cxomuMocTu:

S (IZS)” ;

n=1

. PazyoxxuTh B cTenmeHHO# psaa, ecom

zo = 0:
y =

Iz

Beraucants v/ 1000

BapwuanT 7

. Haiitu cymmy psa:
o

242™

57L )
n=1

HcenegoBarb HA CXOIUMOCTD:
2,3, 4
a) 1+§+5—|—7+...;
o

6) 3
n=1
cos(—n’_:_Q)'

») 3

n=1

. Uccnenyitre Ha CXOMUMOCTD Psi/I:

1 1 1 1 .
m_21n4+31n6_41n8+“'7

. Hailinure 0obyiacTh CXOOUMOCTH:
o0

2w (5)"

n—

. Pazyiioxkuth B creneHHoit psj, eciu

.Z'OZOZ
y = In (10 + 2);

6. Boluncjmurn \/5

Bapuant 8



. Haiitm cymmy psna:
o0
1 )
> (2n+3)(2n+5)’
n=1

. UccaemoBarh Ha CXOIUMOCTD:

o0
a) > g

n=1
- 3™-n!.
6) > S
n=1
> 1
B) E n3n+1;
n=1

. Uccnenyitre xapakTep CXOIUMOCTH:

(=" .
Zma

n=0

. Haiinute obsacTh CXOAUMOCTH:

o~ (z43)"

Z n-10n—17

n=1

. Pazjioxkuth B creneHHoit psj, eciu
o = 1:

Yy = 6238

. BerancanTe ¢ Tounoctrio a0 0.001:

1

3
f dzx
s N

BapwuanT 9

. Haittm cymmy psa:
o0
24(=nn—ton,
Z 5N )
n=1

. UccnemoBaTh Ha CXOIUMOCTD:

o 2n-1
n—1.
a) 27l )

n=1
) % v
o] n3
B) Zl (Qn)H

. UccnenyiiTe xapakTep CXOINMOCTH:
o0
COsSNT .,
Z (_1)n tTon
n=1

. Haﬁ,ZLI/ITe 001aCTh CXOOMMOCTH:
n.
Z 2n+1) "I

. PazyioxkuTh B CcTEneHHOW psiyi, ecim
zo = 0:
y = In(z? + 5z + 6);

6. Borunciauts ¢ Tounocthio g0 0.001:
1
[ cosz?dx
0

BapwuanT 10

1. Haiitz cymmy psma:
[o¢]
> Ty
2n(2n+2)’
n=1
2. I/ICCﬂe,ZLOBaTb Ha, CXOIUMOCTD:

a) E (3T:L+11) ;

n=1
6 3 (-2
B) e 7”-7?!;
n=1 "

3. UccnenyiiTe xapakrep CXOINMOCTH:
o
1.
S (1) L
n=1

4. Haiinure 06/1aCTh CXOIUMOCTH:
o
nb 2n+1.
> 1) (z +5)*
n=1

5. Pa3yo)kuTh B cTenmeHHON P, ecyu

__ .
.I‘()—a.

Yy = COSZT;

6. Borauciurs ¢ Tounocthio 10 0.001:
1

2

f arcsin x d$

BapI/IaHT 11

1. Haiitu cymmy psja:
o

3+4™.

77L )
n=1

2. UccaenoBaTh Ha CXOIMMOCTB!
o
1,
a) Z e
) Z Sln (2n 1))

) 1n2 4 I3 1n3

3. I/ICC.He;LyfITe XapaKTep CXOIUMOCTH:
o
S (=,
In(n+1)

1n4 4 In5 1115

)

4. Haiinure 061aCTh CXOTUMOCTH:
o0

n— (z—4)2n—t
> (=Tt e

n=1



5. Pa3moXuTh B CTeneHHON pai, ecan 4. Haiinure 0061aCTh CXOIUMOCTH:

o0

xg = 0: 1.
z 5 Z n(z+2)™)
y = [eVdt; n=1
0 5. Pazjioxkurb B creneHHol psiji, ecju
6. Borauciaurs v/10 zo = 0:
Y = T CoSA\/T;
BapuanT 12
6. BoraucimTs ¢ Tounoctbio g0 0.001:
In 2
1. Haiitu cymmy psija:
2 BapuanT 14
S )
n(n+2)’
n=1
2. NccnenoBaTh HA CXOOMMOCTD: 1. Haiitn cymmy psiaa:
o o
1 )
a) Z nln?n’ Z (2n—3)(2n+1)’
n=2 n=1
o
6) 3 2. Mcenenosarh Ha CXOIUMOCTD:
n=1 = 2+l .
- n a) Z (n+1)2(n+2)2’
B) n34+1) n=1
n=1

3. I/ICCJIGILyfITe XapaKTep CXOAUMOCTH:
(o)
sinna .,
> T
n=1

4. Haiinure 001aCTh CXOTUMOCTH:
142+ 3% +4la3 + ..

5. Pazjioxkuth B cTeneHHON Psij, ecjiu

o = 0:
_ 1.
y - /4712’
6. Berauciurs ¢ TogHocThio Jio 0.001:
100
In(142x)
[ =
10

Bapuanr 13

1. Haiitt cymmy psaa:
o0
5+(=1)"4™
Z n )

n=1

2. UcecaenoBaTh Ha CXOOIMMOCTD:
o0
1 .
a) >, 2 (nt1)’
n=1
o0

6) > (5i)":

n=1

o0
1.
B) 2 gy
n=0
3. HccienyiiTe xapakrep CXOIUMOCTH:
o0

n+1nd.
> (=)

n=1

6) Y (4)™
=1

2) ngl Y/ (n+1)5;

. Uccnenyiire xapakTep CXOIUMOCTH:

—1)"
>

n=1

. Haitnure obmacTh cXOquMOCTH:

l‘+7+?+z+...;

. PazyoxxuTth B cTemeHHO# paa, ecym

. Boruncants ¢ Tounoctsio g0 0.001:

0.2
V1 + a2de

0

BapwmanT 15

1. Haiite cymmy psma:

[e.e]

(142"
>

n=1

. UccaemoBaTh Ha CXOAUMOCTD:
o0

a)E(g%)”;

n=1

o0
6) > sin 2;
n=1



3. UccnenyiiTe xapakTep CXOIUMOCTH: 5. PazyoXuTh B cTemeHHON P, eciu
o0

E (_1)n—1 2n+1 . Ty = 2:
n(n+1)’ - 1 .
n=1 Y= 7—ar3
4. Haiimure 061aCTh CXOMAMOCTH: 6. Boruucsutb ¢ TounocTbio 10 0.001:

S nv/sin” z; [ Ldy
n=1

0

Kpurepun onenku:

Kpurepun

Omenka

- BCe 3aJIaHis KOHTPOJIbHOU pabOThI PellleHbl BEPHO U IIOJIHO-
CThIO; - CTYJIEHT MOKET ITPOBECTH 3aIUTY KaXKJI0TO 3aaHUS
y JOCKH, He UCIOJIb3YS PEIIeHHe; - CTYIACHT MOYKeT 00bsICHUTD
BCE MEeTOJIbI W TIPUEMBI, UCIIOJIb3YeMbIe B PENTeHNN, 3HAET TeO-
peTruYecKue MpeJoChbIKE BCeX METO/0B U IIPUEMOB.

"Oranuno"

- BCe 3aJlaHUs KOHTPOJBHONW PabOTHl PellleHbl BepHO WA B
HEKOTOPBIX 33IaHUSIX pabOThI JOMYIIEHB HeIPyOble BHIYUC/IN-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJIE; - CTY-
JIEHT MOKeT TPOBECTH 3aIUTYy KarKJIOr0 3aJ[aHusl C MCIOJIb-
30BaHUEM peIlleHns] y JOCKH WJIH 3a [apTOil; - CTY/[eHT 3HaeT
METO/Ibl ¥ IPUEMBI, HCIIOJIb3yeMble B PEIeHNN, JIeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemrensl He Menee 60% Beex 3amad B KOHTPOJIBHOI pabore; -
CTYJEHT 3HaeT U MOHUMaeT MeTOAbl U IpUueMbI peHIeHUA 3ada-
HUIi; - CTY/IeHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPBIX OCHOBBIBAIOTCA METOJbI ¥ IPUEMBl PEIIeHHud 3a/a-
HHUIA.

"VaoBrerBopuressbHO"

- KOJIMYEeCTBO BEPHO peIleHHbIX 3a1ad — menee 60%; - cry-
JIGHT He OOHapyKUBaeT 3HAHHE M IOHHUMAHHE HCIIOJIb3YEeMbIX
UM IIPH PEIleHUH 3aJaHui MeTOJIOB U IPUEMOB; - CTYJACHT He
3HaeT (He MOHUMAET) TeOPETUIECKHe OCHOBBI METOJIOB U TIPH-
€MOB.

"HeynoBiaerBopureabHO"
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OneHounoe ¢pejicTBo
Bompocn k sk3ameny

1) TousiTre nepBoOGPA3HOIl ¥ HEOTPEICTIEHHOTO HHTETPAJIA.

2) Teopema 0 MHOXKeCTBE BCEX MEPBOOOPA3HBIX.
3) CBoiicTBa HEOLPEETEHHOIO HHTErPATIA.
4) Tabuia HHTErPaIos.
5) MeTon wHTErpupoBaHUs TTyTeM MOJIBEICHNsT K TAOJINIHBIM HHTEIDAJIAM.
6) Teopema 0 3aMeHe TIepeMeHHOI.
7) Meton mojBejieHust O/ 3HaK audepeHnuaa.
8) Teopema 006 WHTErPUPOBAHHH IO YACTSIM.

)

0

1

2

9

MeTo MHTErpupPOBAHUS TI0 TACTIM.

—_

Huksimaeckue uarerpajibl. Pekyppenrunas dpopmyiia.
NurerpupoBanue pasjimaHbiX BUJIOB IpocTefux apooeii.

—_ =

NurerpupoBanne npaBujibHbIX JApodei.
13) NarerpupoBanue panuoHaJAbHBIX (DYHKIHHA (B TOM YHC/Ie HEIPABUIBHBIX IPO0eii).
14) Metoa HeonpeneeHHBIX KOIMDPUINEHTOB.

15) NaTerpupoBanne mpocTeUIMX HPPATTIOHATIBHOCTEMH.

ar +b
16) B R(x, ——)dx.
brancsenne naTerpata suga [ R(z, e d) x

—_

)
)
)
)
)
)
)
7) IoacranoBku Diitepa.
18) Bunomuanbubie auddepennpaib.
19) NnrerpupoBanue TpUrOHOMETPpHYIECKIX BDYHKITHI.
20) IMousTre onpeeneHHOro nHTErpasa. HeoOX0 (UMbl MPU3HAK HHTEIPUPYEMOCTH.
1) Cymwmbr Tap6y u ux cpoiicrea. Kpurepnii uaTerpupyemoctu dbyHKIHIA.
22) Kitacesl uarerpupyeMbix byHKIHIL.
3) CeoiicTBa OIpeJIeIEHHONO HHTErPAJia, BhIPAKEeHHBIE PABEHCTBAMH.
4) CpoiicTBa OIpPeJIETIEHHONO HHTErPaJia, BhIPAKEHHbIE HEPABEHCTBAMH.
25) HTerpas ¢ mepeMeHHBIM BEPXHUM MPeIeOM U ero CBOHCTBA.
6) Popmyta Heiorona-Jleiibnura.
27) UurerpupoBanue 1o 4actsiM U 3aMeHa IePeMEeHHON B ONpPe/IeJIeHHOM HHTErpadJie.
28) Keagpupyewmbie dburypsl. Kpurepuit KBaapupyemMocTH.
29) Tlaomaap mI0cKoit GUTyphl B IPSIMOYTOIBHON CHCTEMe KOODAMHAT W IIPH TapamMeT-
PUYECKOM 3a/IaHUU KPUBOW.
30) ILnomaap wiockoil (hUrypsl B MOJSIPHOI cHCTEMe KOOP/IHHAT.
31) Boruncienune 06beMOB TedI.
32) OyHKIUH OrPAHUICHHON BAPHAIMK U WX CBOHCTBA.
33) JuHa Iyru B OPSMOYTOJIBHON CHCTEMe KOODUHAT.
34) Jljmua jiyru 1py napaMeTpuYecKoM 3a/laHii KPUBOI U B HOJISIPHOM cucTeMe KOOp-
JIMHAT.
35) ITnomaap TOBEPXHOCTH TeJ BPAIEHHUSL.
36) ®usznyueckoe MpUMeHEHHe OIPe/IeIeHHOTO HHTerPAJIa.
37) Unarerpan Cruarheca.
38) HecobcTBeHHbIE HHTEIPATBL 1 pojA.
39) HecobcTBeHHbIE HHTEIPATBL 2 POJIA.
)
)
)

[\]

O DO

[\

40) OcuHopHble TOHATHA TeMmbl "YucaoBsie pampr’.
1) Apudmerndeckre u reOMeTPUICCKUE PSIIbI.
42) OcHOBHBIE CBOMCTBA YUC/IOBBIX PSIIOB.

e
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43) HeobxoauMplii Tpu3HAK CXOTUMOCTH.
44) Tapmonunveckuii 1 0OOOIEHHBIT TADMOHUYECKUN PSIJIbI.

)
)
45) Kpurepuit Komn cxoaumMocTs 9ucaoBoro psiia.
46) Kpurepuii Tamambepa cXoauMOCTH 3HAKOTIOJOKATEIHLHOTO DSAIA.
47) Hepagenctra Tenbaepa 1 MUHKOBCKOTO /ISt KOHETHBIX W GECKOHEUHBIX CYMM.
48) Tlpusnak JleiibHuUIA JIJIs 3HAKOUEPE Y IOIIIXCS PSIIOB.
49) ABGCOTIOTHO U YCJIOBHO CXOJISATIAECS PATIbL.
50) OYHKIMOHATIBHBIE MOCJIEI0BATEIBHOCTH W PSIJIBI.
51) PaBHOMepHAast cXOAUMOCTD (hYHKIIMOHATIBHOTO PITIA.
)

52) CpoiicTBa cyMMbl (DYHKIIHOHAIBHOIO PsiJia.
53) Crenennbie psjisl. Teopema AbGestsi. arepBas cxoaumoctu creneHnoro psiaa. Pop-
MyJa Komru-A jamapa
54) Paznoxenne B psaj Teitnopa dbyukuun f(x).
) Paznoxenue B psax Teitnopa dbyHukimii €”, sinz, cosz.
56) Pasznoxenue B pan Teitnopa dyukmun (1 4 2)* (6uHOMHATBHBIH Psij).
57) Pasznoxenue B pan Teitnopa dyukuuu [n(1 + ) (rorapudyudeckuii psi).
58) Passoxkenue B psa Teitiopa 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIIHI.

Kpurepun onenku:

Kpurepun Onenxka

- CTYJIeHT 3HaeT (DOPMYJIUPOBKH ompejesernit u Moxer npu- | "Oranano"
BECTH HECKOJIBKO IIPUMEPOB K KarKJIOMY OIpEIeJIeHUIO; - CTY-
JIEHT 3HaeT (pOPMYJIMPOBKH BCEX YTBEPXKJIECHUH U TeopeM; -
CTYIEHT 3HaeT IUIaH J0KA3aTeIbCTBA BCEX YTBEPXKICHUN H
TeopeM, yMeeT IPU HeoOXOAMMOCTH IIPOBECTH MOAPOOHOE I0-
Ka3aTeJIbCTBO KazKA0T'0 IIYHKTa; - CTYACHT MO2KET OTBETUTDH
Ha JIONOJTHUTEIbHBIE BOIPOCH! 110 Kypcy 6e3 npeiBapuTebHOl
IOATOTOBKHU. - CTYAEHT MOXKET H3JlaraThb OTBETHI Ha BOIIPOCHL
9K3aMeHa, Y JIOCKH.

- cTymeHT 3HaeT POPMYAUPOBKH OonpeaeneHnii u Moxker npu- | "'Xopoiro"
BECTH HECKOJIBKO IMPUMEPOB K KayKJIOMY OIPEIeIeHUI0; - CTY-
JIeHT 3HaeT (POPMYIUPOBKH BCEX YTBEPIKICHUN W TEOPEM; -
CTYJEHT 3HAeT ILIaH JI0KA3aTeJhCTBA BCEX YTBEP:KICHUH u
TeopeM, HO UCHBITHIBAET 3aTPYIHEHHS IPH IOAPOOHOM H3JI0-
JKeHHH HEKOTOPBIX IIYHKTOB JIOKA3aTeNIbCTBA; - CTYAEHT MO-
JKeT OTBETUTh Ha IOIOJHUTEJbHBIE BOIPOCHL IO Kypcy 0e3
HPEIBAPUTEIHHON MOAIOTOBKHY.

- CTYIEeHT 3HaeT (DOPMYJIUPOBKH OHpeeseHnii 1 MoxKeT npu- | "YaoBiaeTBopuTeabHO"
BECTH TPHUMeD K KayKJIOMY ONPEIEJICHUIO; - CTYIEHT 3HaeT
GOPMYJIMPOBKH BCEX YTBEPXKJIEHUI U TEOPEM; - CTYJAEHT MO-
JKeT OTBETUTH Ha JOMOJHUTEJbHbIE BOIPOCHI 110 Kypcy 0e3
TpeIBaPUTETHHOM MOATOTOBKH.

- CTYJeHT He 3HaeT hOPMYAUPOBKH olpeenaenuii uan ve yme- | "Heynosiersopurenabno"
€T MPUBOJUTH IIPUMEPHI [JI HUX; - CTYJEHT He 3HaeT (op-
MYJIHPOBKH OCHOBHBIX YTBED:KIECHHII U TEOPEM; - CTYIEHT He
MOYKET M3JI0KUTh OTBET Ha 3aJaHHBIE BOIPOCHI.
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

Dk3aMeHannOHHBIN Omier Ne 1

1. Ilongrue nepBoobpa3HoOil U HeOIPeeIeHHOIO HHTErpaJa.
2. OyHKIUN OrpaHWYIEeHHONR BapHalliyd U WX CBOMCTBA.

[Toanuck sx3aMeHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIH YHUBEPCHTET
20

portokon Ne_.
BaB. kadeapoit

HMucrmmmaa: _MatemaTnydecknit anaJms
Kadeapa: maremarnku, Gusuku 1 nHGOPMATHKI
NMacturyr: PMUTU

DK3aMeHaIllnOHHEIH 6uaer Ne 2

1. Teopema o MHOXKeCTBe BCeX MEPBOOOPAZHBIX.
2. CroiicTBa cyMMbI (DYHKITHOHAJTHLHOTO PSIJIA.

[Toanuck sx3ameHaTopa

YTBEPZKJIEHO Topro-Anraiickuit
Ha 3acegaHnn Kadeapbl rOCyJapCTBEHHBIN YHUBEPCUTET
20 1

Iporokon No_.
3ap. kadeapoi

HMucrummmaa: _MaremaTnydecKknil anajims
Kadenpa: maremaruku, pusuku u nnopMaTuku
Nucturyr: OMUTU

Dk3aMeHaAIMOHHLIN Onjer Ne 3

1. CroiicTBa HeonpeaeIeHHOTO HHTErpaJa.
2. Apudmernyeckue u reOMETPUICCKUE PSIIb.

[Toanuck sK3aMeHaTopa
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

HMucrummmua: _MaremarnydecKkuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DKk3aMeHaIMOHHBIN Omiaer Ne 4

1. Tabumna wHTEIPaAIOB.
2. HeobOxomuMblit TpuU3HAK CXOIUMOCTH.

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3acegannn Kademapbl rOCY/IaPCTBEHHBII YHUBEPCUTET
20

porokon Ne_.
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremaruru, Gu3nku 1 nHGOPMATUKI
Nucruryr: OMUTHN

DK3aMeHaIMOHHBIN Omier Ne 5

1. Meros unTErpupoOBaHUd MyTEM MOIBEICHUSA K TAOJUIHLIM WHTETPAIAM.
2. Kpurepuit Kotu cxogumMocTn 4uc/ioBOTO psjia.

Ilomnuce sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIN YHUBEPCUTET
20 ©

porokon No_.
3aB. kadeapoii

Hucnmnanaa: MaTreMaTudecKuii aHaIu3
Kadenpa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: OPMUTU

DK3aMeHaIluMOHHELII Oujetr Ne 6

1. Teopema o 3aMeHe 1epeMeHHOII.
2. lapmonunyeckuii u 00OOIIECHHBIN TAPMOHUYECKHI PSJIbI.

Ilomnucy sK3aMeHaTOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DK3aMeHalnoOHHLIA Oomaer Ne 7

1. Merox noasenenus moj 3HaK guddepeHnnalia.
2. Pazmoxenmue B psin Teitiopa dyukmun (1 + x)* (6uHOMHATLHBIH DAT).

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3acegannn Kademapbl rOCY/IaPCTBEHHBII YHUBEPCUTET
20

porokon Ne_.
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremaruru, Gu3nku 1 nHGOPMATUKI
Nucruryr: OMUTHN

DK3aMeHaIMOHHBIN Omier Ne 8

1. Teopema 006 MHTErPUPOBAHUU TIO TACTIM.
2. Paznoxenne B psaa Teitiopa dyukuun (n(1 + ) (rorapudvndeckuii psin).

Ilomnuce sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIN YHUBEPCUTET
20 ©

porokon No_.
3aB. kadeapoii

Hucnmnanaa: MaTreMaTudecKuii aHaIu3
Kadenpa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: OPMUTU

DK3aMeHaIMOHHEIN Oujer Ne 9

1. Meros, unTerpupoBaHusd 10 YaACTIM.
2. Paznoxkenune B psay Teitiopa oOpaTHbIX TPUTOHOMETPUYECKUX (DYHKITUIA.

Ilomnucy sK3aMeHaTOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

Dk3aMeHannoHHbIH Omiaer Ne 10

1. llukangeckme naTerpaisl. PekyppenTHas dpopmyJia.
2. Paznoxenue B paj Teitiopa dyakuun f(x).

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3aceannu Kadeapbt rOCY/IaPCTBEHHBII YHUBEPCUTET
11.12.2014r.

[Iporokos Ne .
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremaruru, Gu3nku 1 nHGOPMATUKI
Nucruryr: OMUTHN

Dk3aMeHannoOHHbIN Omier Ne 11

1. UuterpupoBanue pa3judHbiX BHAOB MPOCTEHTIINX JApodeil.
2. PaBHOMepHas cX0UMOCTH (PYHKIIMOHAIHHOTO Ps/Ia.

Ilomnuce sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIN YHUBEPCUTET
20 ©

porokon No_.
3aB. kadeapoii

Hucnmnanaa: MaTreMaTudecKuii aHaIu3
Kadenpa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: OPMUTU

DK3aMeHalMOHHBI 6uaer Ne 12

1. UnrerpupoBanue npaBuibHbIX JIpOOeii.
2. [Lnomaap mOBEPXHOCTH TEJT BPAIIECHUS.

Ilomnucy sK3aMeHaTOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

Dk3aMeHaMOHHBINA Omiaer Ne 13

1. larerpupoBaHue paruoHaIbHbIX (DYHKIHUI (B TOM IHC/Ie HeMPaBUIBHBIX Apobeii).
2. [Ipusnax Jleitbauia a1 3HAKOYEPEYIONUXCA PSIOB.

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3acegannn Kademapbl rOCY/IaPCTBEHHBII YHUBEPCUTET
20

porokon Ne_.
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremaruru, Gu3nku 1 nHGOPMATUKI
Nucruryr: OMUTHN

Dk3aMeHaMOHHBIN Omier Ne 14

1. Merom nHeonpeeeHHBIX KOIDOUITTEHTOB.
2. JInuna jiyru npu mapaMeTpudecKoM 3aJaHWN KPUBOH U B MOJSPHO cucTeMe KO-
Op/JINHAT.

Ilognucey sK3aMeHaTOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderpbl rOCYIAPCTBEHHBIH YHUBEPCUTET
20 1

Tporokon Ne_.
3aB. kadeapoii

Hucnunanaa: MaTreMaTudeckKnii aHAIU3
Kadenpa: maremarnku, Gusuku 1 nHGOPMATUKI
Nucturyr: OPMUTU

Dk3amMeHanMOHHbIN Omier Ne 15

1. MurerpupoBanue mpocTeiiimmx uppannoHaTbHOCTEI.
2. Boruucienue o0beMOB TeI.

Ilomnucey sK3aMeHATOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

Dk3aMeHaMOHHLBINA Omier Ne 16

ar +b

cr +d
2. OcHOBHBIE CBOICTBA YHCJIOBBIX PSIIOB.

)dx.

1. Boruucaenne nnrerpaia suaa | R(z,

Ilomnuce sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderipbl rOCyIapCTBEHHBIH YHUBEPCUTET
20

porokon No_.
3aB. kadeapoii

Hucnpnanaa: MaTreMaTudecKnii aHaIu3
Kadenpa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: PMUTU

DK3aMeHallnOHHEII Ouaer Ne 17

1. ToxcranoBku Ditstepa.
2. Jlmuna jyru B npsiMOYTOJIbHOM cuCTeMe KOOD/IMHAT.

Ilomnucy 3K3aMeHaTOPA

YTBEP2KJIEHO Topro-Anraiickuit
Ha 3aceaHun Kadeapbl roCyJapCTBEHHBIII YHUBEPCUTET
20 n

Iporokon No_.
3ap. kadeapoi

JMucrmmmaa: _MartemaTuyeckuit anaJjims
Kadempa: maremaruku, pusuku 1 nHQOpMaTUKA
Nacturyr: PMUTU

DK3aMeHalMOHHBIN 6uger Ne 18

1. bBunomuanbuble UMM EpEHITHATIDL.
2. HecobGcrBennbie unTerpanl 1 posa.

[Toanuck sK3aMeHaTopa
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

Dk3aMeHanMOHHBINA Omier Ne 19

1. UnTerpupoBanue TPUrOHOMETPUIECKHX (DYHKITHUIA.
2. HecobcTBennble uHTErpasnsl 2 poja.

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3acegannn Kademapbl rOCY/IaPCTBEHHBII YHUBEPCUTET
20

porokon Ne_.
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremaruru, Gu3nku 1 nHGOPMATUKI
Nucruryr: OMUTHN

Dk3aMeHanMOHHBIN Omiaer Ne 20

1. Tongarue onpeaenennoro uurerpasa. HeoOxomumblit Tpu3Hak WHTErPUPYEMOCTH.
2. Hepagenctra ['enbjiepa 1 MUHKOBCKOTO JIjIT KOHEYHBIX U OECKOHEYHBIX CYMM.

Ilomnuce sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIN YHUBEPCUTET
20 ©

porokon No_.
3aB. kadeapoii

Hucnmnanaa: MaTreMaTudecKuii aHaIu3
Kadenpa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: OPMUTU

DK3aMeHaIllMOHHBII Onjgaer Ne 21

1. Cymwmbr Hapby u ux cpoiicrBa. Kpurepuit nunrerpupyemMocTu.
2. Nurerpan Crunrbeca.

Ilomnucy sK3aMeHaTOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DK3aMeHaIMOHHBINA Omier Ne 22

1. Kiraccel uaTerpupyeMbIx (hyHKITH.
2. AGCOTIIOTHO ¥ YCIOBHO CXOISIITHECS PSIIbI.

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3acegannn Kademapbl rOCY/IaPCTBEHHBII YHUBEPCUTET
20

porokon Ne_.
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremaruru, Gu3nku 1 nHGOPMATUKI
Nucruryr: OMUTHN

DK3aMeHaIMOHHbIN Omiaer Ne 23

1. CpoiicTBa onpeeIeHHOr0 HHTErPAJIa, BHIPAYKeHHbIE DABEHCTBAMI.
2. Kpurepuit Jlassambepa cXoauMOCTH 3HAKOMOJIOKUTETHHOTO PSIA.

Ilomnuce sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kademipbl rOCyIapCTBEHHBIN YHUBEPCUTET
20 ©

porokon No_.
3aB. kadeapoii

Hucnmnanaa: MaTreMaTudecKuii aHaIu3
Kadenpa: maremarnku, Gusuku 1 nHGOPMATHKI
NMuacturyr: OPMUTU

DK3aMeHaIllnOHHEII Ouaer Ne 24

1. CpoiicTBa ONpeIeIeHHOr0 HHTErPAJIA, BHIPAZKeHHbIE HEPABEHCTBAMH.
2. Paznoxkenne B pay Teitiopa dpyukimii e®, sinx, cosz.

Ilomnucy 3K3aMeHaTOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DKk3aMeHaIMOHHLBIN Omier Ne 25

1. MaTerpas ¢ mepeMeHHBIM BEPXHUM IIPeesIOM U ero cBoiicTBa.
2. [Lromamp mIockoit ¢purypsl B MOJASPHON cUCTeMe KOOPIUHAT.

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3acegannn Kademapbl rOCY/IaPCTBEHHBII YHUBEPCUTET
20

porokon Ne_.
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremaruru, Gu3nku 1 nHGOPMATUKI
Nucruryr: OMUTHN

DK3aMeHaIMOHHBIN Omiaer Ne 26

1. ®opmyna Heorona-Jleiibnuia.
2. Crenernbie psaapl. Teopema Abens. Tarepsan cxonumoctn crenerHoro psga. Pop-
mysa Komu-A gamapa.

Ilognucey sK3aMeHaTOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kaderpbl rOCYIAPCTBEHHBIH YHUBEPCUTET
20 1

Tporokon Ne_.
3aB. kadeapoii

Hucnunanaa: MaTreMaTudeckKnii aHAIU3
Kadenpa: maremarnku, Gusuku 1 nHGOPMATUKI
Nucturyr: OPMUTU

DK3aMeHaIMOHHbIN Omier Ne 27

1. MurerpupoBanue 1mo 4acTsM W 3aMeHa IIepeMEHHON B ONpEe/IeJIEHHOM HHTEerpaJie.
2. OyHKIHMOHAJIBHBIE OCTAEI0BATEIBHOCTH U PSJIbI.

Ilomnucey sK3aMeHATOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
.20 1
[Iporokos Ne .
3ap. kadeapoi

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadenpa: maremaruku, pusuku u nnopMaTuKku
Nucturyr: OMUTU

DKk3aMeHaAINMOHHLBIN Omier Ne 28

1. KBagpupyembie dpurypol. Kpurepuii KBaJIpupyeMOCTH.
2. Ou3ndecKoe TpUMeHeHHe ONpee/IeHHOTO HWHTerpaa.

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3acegannn Kademapbl rOCY/IaPCTBEHHBII YHUBEPCUTET
20

porokon Ne_.
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremaruru, Gu3nku 1 nHGOPMATUKI
Nucruryr: OMUTHN

DK3aMeHaIMOHHbIN Omiaer Ne 29

1. TLnomaae muockoit purypsl B IPAMOYTOJIbHOM CHCTEME KOODIMHAT W MPU Hapa-
METPUYECKOM 33/]aHUN KPUBOIL.
2. OcuoBHble OHATHUS TeMbl " YucmoBbie psiapr’”.

Ilognucey sK3aMeHaTOPA
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3 CEMECTP
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B1.

B2.

OneHounoe ¢pejicTBo
UnuBuyasbHoe 3aganne Nel

1. HBJIHGTCH JIK METPUYICCKUM HPOCTPAHCTBOM MHOXKECTBO BCEX ﬂeﬁCTBI/ITeﬂbHBIX
qUCeI, CIM O PACCTOSHIEM MeyKIy T W i ToHnMaTh sin?(z — y)?

2. Jokazarb MOJHOTY MHOMXKecTBa F'la,b] Bcex map HempepbIBHBIX (GYHKIHHA HA
la, b], ecmn paccrostaue Mexay mapamu (f1,g1) u (fa, go)

p((f1:01), (f2:92)) = sup ([fi(x) = fo(@)] + |g1(2) = ga(2)))-

z€la,b]
3. Jlokazars FrE = E \ E.

4. Ha mmockocTu maHa 1mocjie 10BaTeIbHOCTh 3aMKHYTHIX KOHIIEHTPHIECKIX KPYTOB
paguycoB 1 < ro < ... < 1, < ... dBAgerca au ux oObeauHEeHNE 3aMKHYTBHIM
MHOXKeCTBOM?! ZIBJIsIeTCsT Jii OHO OTKPBITHIM MHOKECTBOM !

5. JIokazarb, 9TO BCAKOE 3aMKHYTOE IOJIIPOCTPAHCTBO [ MOIHOrO MeTpuyeckoro
MTPOCTPAHCTBA X €CTh MOJHOEe MEeTPUYEeCKoe TTPOCTPAHCTRO.

6. [loxasaTs, 9T0 ecam B - 3aMKHYTOE IIOIMHOZKECTBO METPHIECKOIO IPOCTPAHCTBA
X, 10 (AUB) = (AU B) ana moboro A C X.

7. Jokazarh, uTo unciaosasd mpamad R! me MoxkeT OBIThL IpeaCTaBICHA B BHIEC
00beIMHEHNST CYETHON COBOKYITHOCTHU TOMAPHO HE MEPECeKAIONUXCS HEIYCThIX 3a-
MKHYTBIX MHOYKECTB.

8. IlpuBecTn npumep 3aMKHYTOI'O OIPAHHYEHHOTO MHOXKECTBA B [y, He SABJISIONIE-
rocs KOMITAKTOM.

9. Ilycrs { E,} - nocae10BaTeIbHOCTD KOMIAKTOB TaKasl, ITO epecedeHne 0o
KOHEYHON COBOKYITHOCTH 3THX KOMITAKTOB HerrycTo. Jloka3arh, 4TO nepecevdeHne
N{E,} Bcex 3TuX KOMIAKTOB TaKKe HEILYCTO.

10. Ilyctp E - cBa3noe MHOXKeCTBO, cojepzkaliee OoJiee ogHoM Touku. Jlokazars,
YTO OHO HE UMEEeT M30TUPOBAHHBIX TOYEK.

1. dBnsgerca m MeTpUYECKUM HMPOCTPAHCTBOM MHOZKECTBO BCEX JEHCTBUTEIbHBIX
qUCes, eI MOJ, PACCTOSTHAEM MeXKy T U Yy HOHUMATh arctg |x — y|7?

2. JTokazaThb HenoaHoTy mpocrpanctsa Ca, b).

3. IIpuBecTn npumepsr:

a) MHOYKECTBA Ha TLUIOCKOCTH, HE MMEOIIEr0 IPAHUIHBIX TOUYEK;

6) muoxkecTBa E Ha miockocTu Takoro, uro Fr # 0, EN Fr = ();

B) HecdeTHOro MHOXKecTBa E ma mwrockoctn Taxkoro, uro F = FrE.

4. JlokazaTh, 9TO 3aMbIKaHNe F MHOXKecTBa E ecTh mepecedenne BcexX 3aMKHYTHIX
MHOXKECTB, colepxkamux E.

5. Bepro yin yrBepxenne: "Eciu E - oTKpbiTOE MHOZKECTBO, TO BHYTPEHHOCTD
3ambikannsg E coBnamaer ¢ E"? Ecim 310 yrBep:kaeHHe HEBEpHO, TO UMEET JIH
MECTO OJTHO M3 BKJIIOUeHWH C, D W KAKOe UMEHHO?!

6. BepHo Jin, 9T0 Jjiid 11000 TOUKK g METPUYIECKOrO MPOCTPAHCTBA X U JIIOOOr0
MHOkecTBa A C X

d(zo, A) = d(zo, A)?
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B4.

7. Jlokazarb, uTo uHTEpBAI (@, b) HEIB3sI TIPEJICTABATE B BUJE O0HEINHEHNS CUET-
HOM COBOKYITHOCTH TIOTIAPHO HE MEPECEKAIONNXCA 3aMKHYTHIX MHOYKECTB.

8. JlokazaTb, 4T0 OObeIUHEHNE KOHEYHOI'O YHCJIa KOMIIAKTOB €CTh KOMITAKT, a
obbeuHeHne KOHEYHOTO YHC/Ia OTHOCHTETHHO KOMIAKTHBIX MHOYKECTB - OTHOCH-
TEJIbHO KOMIIAKTHOE MHOXKECTBO.

9. Bepra s Teopema: "3 1100010 MOKPHITHS KOMIAKTA 3aMbIKAHASIME OTKPBITHIX
MHOZKECTB MOXKHO BBIJIEJIUTH KOHEUHOE MOKphITHE'?

10. Jokasarh, uro ecsim A u B - 00a 3aMKHyTbIe mjin 00a OTKPBITHIE HEIYCThIE
MHOKecTBa, npudeM AN B = (), to A u B pasbeaunens.

1. Ilyers X - MHOXKECTBO BCeX TOUEK OKpYKHOCTH C; MpUMeM B Ka4ecTBE PACCTO-
suaust Mexay toukavmu x € X,y € X jymny kpardaitureii ayru okpyxuoctu C,
COeJIMHSIONIEN X U y. YIOBJIETBOPSET JIM 3TO PACCTOSHIE AKCHOMAM METPUKH!

2. Ilycrs X - MHOKECTBO Beex map uuces (a,b). st MOOBIX IBYX €ro 9J1eMEeHTOB
x(ay,b1),y(az, by) nojoKuM:

p1(z,y) = maz{[az — ail, [bs — br[}.
Hokazars mosroTy mpoctpancTsa (X, p).

3. Ilokazarn, ato V(xg,7) C B(xg,r). [IpuBecTn mpumepsl METPpUUIECKUX TPO-
CTPAHCTB, B KOTOPBIX V (X, 1) # B(xg, ) M1JIsI HEKOTOPBIX To U T, © METPUIECKUX

POCTPAHCTB, B KOTOPBIX V (zg,7) = B(xo,T) 1151 Beex zp u 7.

4. JlokazaTb, 9TO TPaHUIA KazKJI0TO MHOYKECTBA 3aMKHYTA.

5. [locrpouTh Ha MPAMOIT Takoe MHOXKECTBO [, 4TO

1) BCe ero TOUKH M30JUPOBAHHBIE;

2) HUKHSIS TPAHD PACCTOSTHUIT MEXKJLY PA3IUIHBIMU €10 TOYKAMHU PABHA HYJIIO;
3) OHO He WMeeT MpeJeTbHbIX TOYEK Ha MPSIMOIi.

6. [Iycrs E 3amkHYTO (MJIM OTKPBITO) B 3aMKHYTOM (COOTBETCTBEHHO OTKPBITOM )
HOJITPOCTPAHCTBE Z MeTpuyeckoro npocrpancrsa X. Jlokazars, uro E 3amMkHyTO
(COOTBETCTBEHHO OTKPHITO) B X.

7. Ha upsimoit ganbl orpe3ok [a, b] u copepriennoe Muozkectso E, upuiem KOHIbI
orpeska He npuHajyiexkar E. Jlokazars, uto [a, b N E - coBepiieHHOE MHOZKECTBO.

8. Ilycts E - oTHOCHTETBHO KOMIAKTHOE TIOJMHOXKECTBO ITpocTpaHcTBa X. /loka-
3aTh, YTO0 F KOMIAKTHO.

9. /lokazaTh 4TO, JJId TOI'O 4TOOBI MHOXKECTBO E B MeTpHUecKOM IpocTpaHcTBe X
OBLIIO OTHOCUTE/ILHO KOMIIAKTHBIM, HEOOXOIMMO, a B CJIydae IMOJHOTHI X M JIOCTa-
TOYHO, 4T00bI E GbLI0 BrOJTHE OrpanndeHHBIM (Teopema Xaycaopda).

10. ITlyctb E - HEeCcBA3HOE 3aMKHYTOEe MHOXKECTBO. /[0Ka3aTh, 9TO €ro MOYKHO ITPe/I-
CTaBUTL B BHJe OObLEIMHEHHS JIBYX HEIePeCceKaloNuXcsd HEMYCTBIX 3aMKHYTHIX
MHOZKECTB.

1. Jokazars, uro muoxectBo M (E) Bcex orpanmdenubix QyHKIHUT HA MHOKECTBE
E obpaszyer MeTpuueckoe mpOCTPAHCTBO, €CJIM 33 PACCTOSTHUE MeXK1y (PYHKIITAMA
© ¥ Y IPUHATH YHUCJIO

ple, V) = Sup lo(t) — ()]
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2. Ilyctb p; M ps - IKBUBAJEHTHBIE METPUKH Ha MHOXKecTBe X. Ciemyer jm u3
HOJIHOTHI TTpocTpancTBa (X, py) moanora npocrpanctsa (X, p2)?

3. Bepuo nu yrBep:xkaenue: "BHYTPEeHHOCTD MepecedeHusi JBYX MHOXKECTB paB-
Ha MepecevdeHnio uxX BHyTpenHocTeil"? BepHo /n aHAJIOTHYHOE YTBEPXKACHUE JIJIsT
0eCKOHEYHO COBOKYIHOCTH MHOYKECTB?!

4. JlokazaTb, 9TO 3aMBbIKaHHe KazKJI0TO MHOYKECTBA 3aMKHYTO.

5. /lokazaTh, 9TO HE3AMKHYTOE TOAITPOCTPAHCTBO E MeTpriecKoro mpocTpaHCcTBa
X He gBJIgeTcS MOJHBIM ITPOCTPAHCTBOM.

6. BepHo Jin, 4T0 jiid 1000 TOUKH g METPUYECKOrO MPOCTPAHCTBA X U JIIOOOr0
MHOkecTBa A C X

d(x0, A) = d(xo, A)?
7. Jlokazarh, 9TO OTPE30K [a, b HeIb3sI HPEICTABUTD B BU/Ie OObeINHEHNST CUeTHON
COBOKYIIHOCTH IIOIIAPHO He HePeCeKaloIINXCsl HeMyCThIX 3aMKHYTHLIX MHOMKECTB.

8. Jlokazarh, 4TO lepecedeHue JiroOOH COBOKYITHOCTH KOMIAKTOB €CThb KOMITAKT;
JA0Ka3aTh aHAJIOTUIHOE yTBeEp2KAeHune AJjid OTHOCUTE/JIbHO KOMIIAKTHBIX MHOXKECTB.

9. ITocTpouTh pUMEpP OrPAHUYEHHOI'O OTKPBITOI'O MHOYKECTBA HA PIMOI, HOKPbI-
TOr0 MHTEPBAJIAMH TaK, YTO W3 3TOTO MOKPBITHUA HEJIb3s BBLICJIATH KOHEYHOTO
IIOKPBITHS.

10. ITycts E - HecBsizHoe OTKPHITOE MHOXKECTBO. JloKa3arb, 4To ero MOXKHO IIPe/i-
CTaBUTH B BHJIe O0beIMHEHNUsI JIBYX HEIIEPECEKAIONINXCs HEIIYCThIX OTKPBITHIX MHO-
JKECTB.

1. ITokazatn, a0 p1(x,y) = arctg |z — y| gBAsieTcst METPUKON B MHOKECTBE BCEX
Trces. DKBUBAJIEHTHA JIU OHA MeTpHKe p(x,y) = |z — y|? fABasgercs ju moTHBIM
IPOCTPAHCTBOM YHCJIOBAsl MPsSIMas ¢ METPUKOH 17

2. Ilycts A u B - mostHBIe TOAIPOCTPAHCTBA METPUUIECKOro IpocTpancTsa X. lo-
Ka3aThb, 4T0 AUB 1 AN B Tak:Ke SBJISIOTCS MOJHBIMEA IpocTpancTBamu. [Tokaszars
Ha mpuMepe, 910 A \ B MOMXKeT 0Ka3aThCsl HEMOJTHBIM TPOCTPAHCTBOM.

3. Hokazars C(E) = CFE.

4. Tlycts f - menpepwiBHAs DYHKIMSA, OMpeTesennas Bcioay Ha ocu Ox. Jlokasars,
9T0 MHOXKeCTBO F, Tex Touek ocu Ox, rue f(r) > a 3aMKHYTO.

5. Jlokazars, 4TO BHYTPEHHOCTD JII000I0 MHOYKECTBA €CTh OTKPBITOE MHOYKECTBO.

6. [lycTh 7 - moanpocTpaHcTBO MeTpUYeCKoro npocrpancrsa X, £ C Z u B 3a-
MKHYTO (mymm oTKpeiTo) B X. JTokazars, 9ro E 3aMKHYTO (COOTBETCTBEHHO OTKPHI-
T0) B Z.

7. Hokazars; " Iass Toro 4robbl 3aMKHYTOE€ MHOXKECTBO E Ha mpsiMoit ObLIO HUTIE
HE TIOTHBIM, JTOCTATOTHO, YTOOLI TF000# HHTEPBAJT COAEPZKA XOTsI ObI OHY TOUKY,
He npuHaIekanyo B

8. Jlokazarh, uT0 JIt0OOE 3aMKHYTOE IIOIMHOYKECTBO KOMITAKTa €CTh KOMIIAKT.

9. JlokazaTbh, 9TO /I OTHOCUTETbHO KOMIAKTHOTO MHOYKECTBAa B MeTPUIECKOM
HPOCTPAHCTBE MOYKHO 1P JiIoboM € > () BbIOpaTh KOHEUHYIO €-CeTb TaK, 4TOObLI
OHA COJIepKAIaCh B 9TOM MHOYKECTBE.

10. Ilycts E u F' - 3amkHyTHIe MHOXKecTBa. /lokazaTh, uyto eciu B U Fu ENF
cBsi3ubl, T0 B u F cBsa3HbI.
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B7.

1. Byaer am MeTpHYecKUM TPOCTPAHCTBOM CEMEHCTBO BCEX HEMYCTHIX MOIMHO-
JKECTB METDHYECKOIO NMPOCTPAHCTBA X, €CJIH PACCTOSHHE MEZK/y MHOXKEeCTBAME
E C X u F C X onpenenurs paperctoM p(E, F') = inf p(x,y)?

rzeEB yeF

2. JlokazaTh TMOJHOTY MPOCTPAHCTBA ls.

3. IlocTpouTh MHOZKECTBO, JJIT KOTOPOT'O MPOU3BOIHOE MHOZKECTBO HENYCTO, a BTO-
poe MPOU3BOTHOE TYCTO.

4. JTokazarb, uro ecau E 3amkuyro, T0 FrE = Fr(FrE). Jasa mo60ro e MHO-
xkectBa E FrE D Fr(FrE) = Fr(Fr(FrE)).

5. Bepro yin yrep:ktenne: "Ecnn E - 3aMKHYTOE MHOKECTBO, TO 3aMBbIKAHUE BHYT-
pernoctu E coBnamaer ¢ E"? Ecin 910 yrBep:KeHne HEBEPHO, TO HMEET JI MECTO
OJTHO M3 BKJIOUeHn#t C, D KaKoe UMEHHO?!

6. lokazars, 9To /jist TIOOBIX IBYX MHOXKECTB A 1 B B MeTpuaeckoM npocTpaHCTBe
X mmeeT MecTo

d(A, B) = irelg d(xz,B) = inf d(A,y).

yeB

7. Jloka3arh, 9TO OTPe30K |a,b] Heab3sl MpeJCTaBUTh B BUje 0ObeJIUHEHHs JIBYX
HeNyCTHIX HellepeceKaInuXces 3aMKHYThIX MHOYKECTB.

8. /lokazaTh, 9TO BCAKHN KOMIIAKT €CTh MOJHOE IPOCTPAHCTBO.

9. JTokazarb, 4T0 JII0O0E OTHOCHTEIHHO KOMIAKTHOE (& CJIe0BATeIbHO, U JII000e
koMmmakTHOe) MHOXKecTBO B Cla, b] nurge me wiorno 8 Cla, b].

10. /loxkazatb, uro ecym E cBsi3HO, TO ero 3ambikanue F Toxke cBsizno. [lokazarh
Ha IpuUMepe, 9TOo 00paTHOe YTBEPXKIeHNe HEBEPHO.

1. ITycre X - MHOXKeCTBO Beex map guces (a,b). s aobbiX IBYX €ro 5J1eMeHTOB
x(ay, b1), y(az, be) mOTOKUM:

pi(z,y) = maz{laz — ail, [bo — b1[};

pa(,y) = [az — ar| + [by — byl;

p3(z,y) = \/las — a1]? + |ba — b1]? (eBKIMITOBA MeTpHKa).

Joka3aTh, 9TO p1 B Py YAOBJAETBOPAIOT aKCHOMaM METPUKU U UTO BCe TPU METPUKHI
P1, P2, P3 SKBUBAJIEHTHBI.

2. Jloka3aTh MOJHOTY MPOCTPAHCTBA [y.

3. Jlokazarh, 4TO 3aMblKaHHe 00'beIUHEHUS JIBYX MHOXKECTB PABHO 00'beMHEHHIO
UX 3aMBIKAHUMN.

4. JToka3arb, 4T0 HPOU3BO/HOE MHOZKECTBO KarK/JIOI'0 MHOZKECTBA 3aMKHYTO.

5. Ilycrs X - MHOXKecTBO Beex, hyHKIU Ha [a, b], UMEOIUX HENPEPBIBHYIO MPO-
W3BOJIHYIO. BBegeM B HEM MeTpHUKY

p(f,9) = sup |f(z)—g(z)].

z€|a,b|
Byzaer s npoctpanctso (X, p) mosnbiv?

6. [IpuBecTn mpuMep HECYETHOTO MHOYXKECTBA, BCE TOYKH KOTOPOTO MU30JUPOBAH-
HBIE.
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7. Ha mpsamoit nanst uatepsas (a,b) u HUTE HE MIOTHOE COBEPITEHHOE MHOZKECTBO
E. Jlokazarh, 4T0 HX 1epecevdenne aBjideTcs Ju00 COBEPIIEHHBIM MHOKECTBOM, JIH-
00 00'beITMHEHNEM CUYETHOI COBOKYITHOCTHU IOITAPHO HE TEPECeKAIONTUXCS HeMYCThIX
COBEPIIEHHBIX MHOYKECTB.

8. Jlokazarb, 4T0 Jjisd KOMIAKTHOCTH MHOXKECTBa [ B MeTpUYecKOM HpOCTpaH-
crBe X HEOOXOAMMO M JIOCTATOYHO, YTOObI OHO OBIIIO OTHOCHUTEIHHO KOMIAKTHO U
3aMKHYTO B X.

9. Jlokazarb, 9T0, JJjisi TOrO 9TO0BI MHOXKECTBO E B MerpuveckoM mpocTpaHcTse
X ObLJIO KOMIIAKTHO, HEOOXOIMMO, a B CJIy4dae MOJHOTH X U JOCTATOYHO, 4T00bI E
OBLIO 3aMKHYTO ¥ BIOJTHE OIPAHUYECHO.

10. okazarn, uto ecomu B cazno u £ C H C E, To H Tak:ke cBA3HO.

1.Byner jim MeTpUYECKUM MIPOCTPAHCTBOM MHOYKECTBO BCEX JIEHCTBUTEILHBIX YH-
CeJsl, eCIM PACCTOSTHUE MEXKJY X M Y onpeleauth tak: p(z,y) =/ |z — y|?

2. JTokazarp nosrory mMuoxecrBa M (E) Bcex orpanmdeHHbIX (DYHKIMA HA MHO-
xkectBe E | ecsin paccrosgnne MexKay (DYHKIUAME © U 1)

ple, V) = Sup lo(t) — ()]

3. Bepuo su yrBepxkiaenue: "BHyTpeHHOCTH 00beIUHEHNUS JIBYX MHOYKECTB paB-
Ha OObEeIMHEHHIO UX BHyTpeHHocTei"? Ecim Her, TO mMeeTcs JU B KaKyo-Iu00
CTOPOHY BKJIOUEHHE?

4. JlokazaThb paBHOCHJIBHOCTH CJEIYIONINX ONpeIeeHuH 3aMKHYTOTO MHOXKECTBA:
MHOYKECTBO HA3bIBAETCS 3aMKHYTBHIM, €CJIA OHO

a) BKJIIOYAET BCE CBOM TOYKH IPUKOCHOBEHUS;
6) BKJIIOYAET BCE CBOM Mpe/IeJbHble TOUKH;
B) BKJIIOUAET BCE CBOM TDAHUYHBIE TOUKH.

5. llocTpouTs mMoc/Ie10BATETBHOCTD OTKPBHITHIX MHOXKECTB, IlepecedeHne KOTOPBIX
He SIBJISIeTCS OTKPBITHIM.

6. Jdokazarh, 9To /151 TIOOBIX IBYX MHOXKeCTB A 1 B B MeTprdecKoM IpOCTpPaHCTBE
cIIpaBe/JINBbl PABEHCTBA

d(A, B) = d(A, B) = d(A, B) = d(A, B).
7. Jlokazarnb: "Jljas Toro 9ro0bl 3aMKHYTOE MHOXKECTBO HA HPSMOl OBLIO COBEp-

IIEHHBIM, HEOOXOIMMO U JTOCTATOIHO, YTOOBI HUKAKHE JBa €r0 CMEXKHBIX HHTEPBa-
Jla He UMesn oOIuX KOHIOB'.

8. Jlokazarh, uro muoxectso E dyuknuii y = kz?, rie k upoberaer orpesok |0,
3], komnakrno B C [0, 1.

9. /lokazaTh, 9YTO B €BKJIHIOBOM IpocTpancTBe R" M1000€ 3aMKHYTOE OrpaHUYIeH-
HOE MHOXKECTBO KOMIIAKTHO.

10. HokazaThk, 9T0 ecyiu JJ1s JIIOOBIX JIBYX TOUEK MHOXKecTBa E cyiecTByeT cBs3HOE
MHOZKeCTBO (), cofiepzKallee 9TH TOYKU W BKJIo4aomeecd B E, To E ¢BaszHo.

1. JTokazaTh, 9TO MHOXKECTBO BCEX HENpepPBIBHBIX QyHKIuUii Ha [a, b] ob6pa3yer mer-
pudeckoe mpoctpancTBo (0603nHaunM ero Cla, b]), ecin 3a paccrosune Mex iy ()
u Y (x) IpUHATH YUCITO
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b

p(e, ) = [|p(z) —¥(x)|dz.

a

2. Jloka3aThb HOJHOTY HPOCTPAHCTBA [s.

3. JlokazaTh, 9TO I'paHuIla OObeIUHEHUA JIBYX MHOXKECTB COIEPXKHUTCSA B 00bEeIu-
HeHUN uX rpaHui. IlokazaTs Ha mpuMepe, UTO aHAJOTHIHOE YTBEPXKICHHUE JIJIsT
0eCKOHEUHO# COBOKYIHOCTH MHOXKECTB He BCET/Ia BEPHO.

4. Ha miockocTr JaHa MOCIEI0BATEIBHOCTh KOHIIEHTPHIECKUX OKPYZKHOCTEH pa-
JAYCOB 1] < 1y < ... < 1, < ... ZdBisIeTcss in ux oObeUHEHHEe 3aMKHYTBIM MHO-
KecTBOM?

5. lokazarh, 4T0 BHYTpeHHOCTh F MHOXkKecTBa E ecTh oO0beaunenne Bcex OTKpPbI-
TBHIX MHOXKECTB, cojiepzKalnuxcs B E.

6. BepHo 11 yTBep2KIeHHe, ITO BCAKAs yOBIBAIOIIAs MOCIE0BATEIPHOCTh 3aMKHY-
TBHIX mapoB £} D Fy D ... B J11000M MOJTHOM METPHYECKOM ITPOCTPAHCTBE MMEeT
HeIycToe nepecevenne?

7. Ha npsaMoii maHbl 1Ba HUT/E He IJIOTHBIX COBepIIeHHbIX MHOKecTBa P 1 Q. o-
Ka3aTh, 410 P\ () aBageTcs 1ub0o COBEPIIEHHBIM MHOZKECTBOM, JTHOO OObe THHEHTEM
CYETHOU COBOKYITHOCTH IOINAPHO HEIEPECEeKAIONINXCS COBEPIIEHHBIX MHOYKECTB.

8. /lokazarh, 9TO 11060€ OTHOCHTENHLHO KOMIAKTHOE MHOYKECTBO OI'DAHMYEHO, a
J000€e KOMIAKTHOE - OTPAHNYEHO U 3aMKHYTO.

9. Jlokazarhb, 9TO B €BKJIMJI0OBOM IpocTpanHcTBe R™ j11060€ orpaHndeHHOe MHOYKe-
crBo E orHocHTebHO KOMIAKTHO (Teopema Bosbiano - Beiteprirpacca).

10. /lokazarh, 4TO MHOYKECTBO TOYEK ILIOCKOCTH, Y KOTOPbIX 00€ KOOPJIMHATHI
APPanroOHAJIbHBI, HECBA3HO.

1. JTokasarh, 910 MHOKeCTBO F'[a, b| Bcex map HelmpepbIBHBIX (DYHKIW HA [a, b] aB-
JISIETCST METPIHYECKHM TIPOCTPAHCTBOM, €CJIH 33 PACCTOsTHIe MeXK Ly mapamu (f1, g;)
u (f2,go) NIPUHATD YHCIO

p((f1:01), (f2:92)) = sup ([fi(x) = fo(@)] + |g1(2) = ga(2)))-

z€la,b
2. Mokazars nosaory npoctpancrsa Cla, b].
3. Hokaszars C(E) = (CE).
4. JTokazarb, 4TO /g SKBUBAJIEHTHOCTU METPUK p1 U P B MPOCTPAHCTBE X HEOD-
XOAUMO ¥ JOCTATOIHO, 9TOOBI COBOKYIHOCTH BCEX TOIMHOZKECTB TPOCTPAHCTBA

X, 3aMKHYTBIX B CMbICJIE METPUKHN p1 COBIIaJaJia C COBOKYIHOCTBHIO BCEX IMOAMHO-
KeCTB, 3aMKHYTbBIX B CMbICJIE METPDUKH P2.

5. Beerna mu o0bequHenne KOHEUHOI'O CeMeliCTBa COBEPIIEHHBIX MHOMKECTB SBJIs-
€TCsI COBEPIIIEHHBIM MHOKECTBOM? A 00beMHeHHe CYeTHOTO CeMelCTBa COBEPIIeH-
HBIX MHOXKECTB?

6. st Beakux jm aByX MHOXkecTB A m B B MerpuueckoMm mpOCTpaHCTBE MMeeT

mecro pasencrso d(A, B) = d(A, B).

7. JJokazars, 4T0 J1I000€ HeIycToe OTKPHITOE MHOXKECTBO Ha IIPSIMON IPeICcTaBIIser
c000# 006 be/IMHEHHEe KOHEYHOW MJIM CYeTHOM COBOKYITHOCTHU TONMAPHO HE MePeceKa-
IOIMUXCA THTEePBaJIOB (KOHe‘{HbIX MJI 66CKOH€‘{HBIX).
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8. JTokazaTh, 4T0 MHOKecTBO E Beex dbyukmuit y = kr +b (0 <k <1,0<b< 1)

komnakTho B C [0, 1].

9. JIokazarb, 4TO JIOO0E OTHOCHUTETHHO KOMIAKTHOE (& CJIeI0BATEIHHO, U JH000e

KOMIIAKTHOE) MHOYKECTBO B [ HUTJIE He IJIOTHO B [s.

10. /IokazaTh CBA3HOCTH OTPe3Ka, COETUHAIONIETO IBE TOUYKH MPAMOM, MIOCKOCTH,

TPeXMepHOTO €BKJINJI0BA ITPOCTPAHCTBA.

Kpurepun orenku:

Kpurepun

Omenka

- BCE 3aJIlaHus MHANBUYaIbHONH paboThl perieHbl BEPHO U MOJI-
HOCTBIO; - CTYJICHT MOZKET IIPOBECTH 3AIMUTY KaxKJAOTO 3aa-
HUS Y IOCKH, He UCTIOJIb3Ys PellleHNe; - CTYIeHT MOXKET 00bsIC-
HATDH BCE METOJIBl U TPUEMBL, HCIIOJIb3YEMbIC B PCIIICHUH, 3HACT
TEOPETUIECKHE NPEANOCBIIKA BCEX METOJOB U IPUEMOB;

"Oraugaro"

- BCe 3aJIaHVs MHIANBUIYATIbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33/IaHUSX pabOThl TOMYIIEeHB HeIrPyOble BBIUHUC/IN-
TeJIbHBbIe OMMHOKYW TTPH MPABHJIBHO BBIOPDAHHOM METOJIE; - CTY-
JEHT MOXKeT TPOBECTH 3aIUTY KarKJOro 3aJaHus C UCIOJIb-
30BaHUEM pellleHns] Y JOCKH WJIM 3a 1apToil; - CTy/leHT 3HaeT
METO/Ibl ¥ IPUEMbI, HCIIOJIb3yEMble B PEIeHNHN, JIeMOHCTPUPY-
€T OCHOBBI TEOPETUYIECKUX 0DOCHOBAHUN METOOB H IPUEMOB.

"Xopormro"

- pemeno He Menee 65% Bcex 3a0aHuil MHAMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT 1 IMMOHUMaeT MEeTOAbl U IIPpUEMbI DEIICHUA
3a/JaHUi; - CTYJAEHT 3HaeT (POPMYJIHPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCA METOALI M IIPHUEeMBbl DEIIEeHUuAg 3a-
JaHUNA;

"VaoBsrerBopuresibHO"

- pemerno Mmenee 65% 3amanumii paboOTHL; - CTYIEHT HE 00HADPY-
KUBae€T 3HaHUE U IIOHUMaHue NCITOJIB3YEeMbIX UM IIPU pEeIIeHU N
3a/IaHUil METOJIOB M MPHUEMOB; - CTY/JEeHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKrue OCHOBBI METOJIOB U TPHEMOB.

HeynosnerBopurenbo.
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OneHounoe ¢pejicTBo
UnpuBuyasibaoe 3aganue Ne2

1. Paznoxure B psajg @ypwe nepuogudeckyto (¢ nepuogom w = 2m) dbyuximio f(z),
3aJlaHHYI0 HA OTPe3Ke [—m; 7).

0, —T<z<0 ) 3x+2, —m<x<0

Bl'f(“")_{x—L 0<az<rm B16'f(x)_{o, O<z<rm

20 =1, -7 <x<0 _J 0, —T<x<0

B2.f(x):{0’ U UAFI ORI VU A
0, —rm<z<0 T <x<0

7= {0y 023570 ms - { Pty TEIED
! -7 = , <z <T

1

) 4=, <2 <0 | ] 0, —T<zx<0

7T—3x, —7m<z<0

0, —T<r<0 B20.f(x):{ ’ o
BS'f(x):{z—i—l, 0<g<n 0, O<z<m
2 - f() 0, —nm<x<0

20 +3, —m<x<0 B21. f(z)=q¢ 7™ % ;

6r—2, —7m<x<0

0, —rm<x<0 B22. f(z) = ’ -
B7.f(:c):{3_$ O<z<n f@) {0, O<z<m
0 —rT<z<0

92 —gp<zx< . = = :

B8.f(g:):{g 2, oi}i}()? B23. f(x) {4—9x, 0<z<m °

’ - x

BO. f(x)=1 —r<a<0. B f)={3 > "=T=0
' 1 4x-3, 0<zx<m 0, O<z<nm

5—z, —m<x<0 _J 0, —T<x<0

Blo.f(x)z{O’ Ocr<n B25'f($>_{103:—3, O<z<m °

x

0, —Tr<z<0 l—— —7<2<0
Bll.f(x):{&v_l’ G n BQG.f(;c):{O v
3—2x, 7w <zx<0 < 0
B12.f(x)—{ ’ : B 0, T<w<0
0, O<z<m B27. f(z) = f—Q, 0<z<m

{o, —r<z<0 25 o .

B13. f(z)=¢ m—x : _J2x—-11, —mn<2x<0

5 0<w<n B28-f($)—{0’ Oco<n

b+l —m<x<0 |0, —rm<x<0

B14.f(x)—{0’ O<z<m ~’ B29'f($)_{3—8a:, o<z ~’
0, —T<x<0 Tz =1, = <2<0
B15”'f(x):{1—495, 0<z<nm ' B?’O‘f(“")_{o, O<z<nm

2. Paznoxurs B psig Pypee dyuknuo f(x), 3axannyio B uarepsase (0; ), 1pomo-
JKUB (JI0OIIpe/Ie/INB) ee YeTHBIM U HedeTHbIM oOpasoM. [loctponth rpadukn mis
KaK/IOTO TMPOIOIZKEHHS.
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8

Bl. f(x) = €% B18. f(z) = (2x — 1)%

B2. f(x) = 2% z

B3. f(z) = 2% B19. f(z) =64;

Bd. f(z) = cha; B20. f(z) = ch4a;

B5. f(z) =e™; B21. f(z) = e 3%

Bﬁf@y_mgly; B22. f(z) =22+ 1;

B7. f(z) = 3 2; v

B8. f(z) = sh2x; B23. f(z) =7 T;

B9. f(z) = e*; B24. f(x) =sh g,
B10. f(z) = (z —2)% b

. 2

B1l. f(x) =43; B25. f(z)=e 3;
B12. f(z) = Chg; B26. f(z) = (x — )%
B13. f(z) = €' B27. f(z) =107%
Bl4. f(z) = (z + 1)% B28. f(x) = Chg;
B15. f(z) =577 4;?
B16. f(x) = shim; B29. f(z) = 6?;
B17. f(z) = e_Z; B30. f(z) = (x —5)2.

3. Paznoxurs B psin Pypbe B yKazaHHOM MHTEpPBaJe TeproAnvdeckyo GyHkimo f(z)
¢ nepuojgoM w = 2[. Ilocrpouts rpaduku s KazK/I0r0 IPOI0JI2KeHHS.

Bl. f(x)=lz|,-l<z<1,l=1;
B2, f(x)=2z,-1<z<1,l=1,
B3. f(x)=¢",—2<2<2/l=2
B4. f(z)=|z| =5, —2<ax<2,l=2;
Baf@):{ézoiizﬁo,zzh
B6. f(x)=z,1<x<3,l=1,;
0, —2<z<0
B7. f(x) =1} =, 0<z<l ,l=2;

2—x, 1<x<2

B8. f(z)=10—z,5 <z < 15,1 =5;
1, -1<x<0

BI. f(z) = %,xzo =1
z, O<z<l1

B10. f(x) =56z —1,-5<x <5,l=05;

0, -3<z<0
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B12.

B13.

B14.

B15.

B16.

B17.

B18.

B19.

B20.

B21.

B22.

B23.

B24.

B25.

B26.

B27.

B28.

B29.

B30.

flx)=3—z,-2<x<2/l=2

1, O<z<l1
f@%:{—q <o l=5h

ﬂ@:{o’_2<x<OJ:2

2, 0<xr<?2
x, 0<z<1
flz) =< 1, l<zx<2 ,1=3;

3—zx, 2<x<3
flz)=2x—-3,-3<z<3,l=3;
3
1, 0<z<=>

-1, = <z<3
) 2 x

f(x) =3—|z|,-5 <z <5,l=5;
—x, —4<z<0

flz)=<¢ 1, x=0 =4
2, O<zx<4
flz)=14z,-1<z<1,l=1,;
(-1, —2<x<0
flz) = ;5 r=0 =2
| 3 O<x<?2
flx)=2z+2,-1<x<3,l=2
(3, -3<x<0
fle) =9 3 =0 =3
-z, O<z<3
flz)=1—z|,-3<x<3,l=3;
(-2, —4<x<0
f(x) = ‘éy z=0 =4

( 1+2, O0<xz<4
flz)=4x—3,-5 <z <b51=05

r+2, —2<r<-1
flz) =< 1, —1<z<1 |l=4
2—z, 1<ax<?2

1
1, 0<z<6
—2r, —2<x<0
flz) =< 2, x=0 A= 2;
4, O<oe<?
flx)=lz| -3, -4 <z <4,l=4
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4. Bocnomb3oBasmuch pasznokenuem byukinu f(x) B pag Pypbe B yKazaHHOM HH-
TepBaJie, HalTu CYMMY JaHHOI'0 YUCJA0BOIO PAJIA.

00 1
Bl flo) =lal, (=mm), 2 o
. — 1
B2. f(x) = |sinal, (~mm), ¥ 15
00 1
B3. f(a) =a [=mn], 30 (=)
n=1
B4. f(x) = z,[0; 7],m0 KOCI/IHyCaM,nil (2”;—1)2;
B5. =q 2 /
f() {x—, O<z<m ’n; n?
_1’ —m<x<0 oo (_1)”+1
B6. fz) =41, O<z<m P> ’
0, r=-mr=0r=m7 ==l
T e (=)
BT. = '
7. f(x) 47<0’7T)’n=l om_1
B T, & (_1)k
0 1
B9 f(x) =, (0.m), ¥ o —
B10. =%, (- Pt
0 f(ZL‘) X :( Waﬂ)’nzln?
B11. f(z) = z(r — z), (0,7), no cumyca Z (=
. Tr) = x(T x),\U,m), II HHyCcaM (271—1)3’

B12. f(z) = |sinz], (=7, ), ij
B13.f(:c):{0’ —3<2<0 i
B14.f(:c)={1’ clsr<d 5)—1 =

BI5. f(x) =[], (~1:1). % 5

= (2n+1)2 —|—1)
BI6. f(x) = a2 (— >§°:<n_1>
1, —-1<x<0
1 o0
5 r =0 Z .
%, 0<z<1 :(2n 1>

I, O0<z<1l & (-1)"

BIS S = D tcwc2 Dot

BI17. f(z) = {
{
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B19.

B20.

B21.

B22.

B23.

B24.

B25.

B26.

B27.

B28.

B29.

B30.

flz) =< 1, r = Y 55
2, O<p<da n=1(2n—1)
( 3
1, 0§$§§ oo (—1)"
—1, —<x<3 n=1ont
. 2
(-1, —2<x<0
1 00 1
— 1 xr =
f@) 2 ’17,21 (2n —1)%’
- O<x<?2
\ 2
-2z, -2<z<0 1
f(l‘): 27 T = 72 ;
4, O<z<g nm1(Zn—1)
0, —nr<zr<0 X 1
f(x)_{l'—l, 0§$§7T 77;1(271_1)27
=2z, —r<x<0 X 1-(=1)"
f(x)_{?)x, O<z<m ’nz::l n2
2 2 o (_1n+1
f(.l’)—’ﬂ' —I7<—7T;7T), nQ )

f(z) = xzsinz, [-m; 7|, i

nl?’LQ ]_7

n

a, 0<z<7m '/ 2n+1
= (—1)™!
f(.ﬁlf) - ’COSSL’|, [ 7T77T]7n21 4n2 . 1 )
(_1)n+1

Kpurepuu onenku:
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Kpurepun

Omenka

- BCe 3aJIaHus] MHAUBUIYaIbHONE paboThl pelieHbl BEPHO U MOJI-
HOCTBIO; - CTYJIEHT MOXKET ITPOBECTH 3allHUTY KaxKJ0TO 3a/la-
HUA Y JOCKH, He HCIIOJIb3Ys PellleHue; - CTYICHT MOXKET 00bsIC-
HUTH BCE METOJIBl U TPUEMBI, UCTTOJIb3yeMbIe B PellTeHNH, 3HAET
TEOPETUYECKHE TPE/IOCHIIKA BCEX METOJIOB U IIPUEMOB;

"Oranuno"

- BCe 3aJIaHVs WHAUBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JEHT MOXKeT IIPOBECTH 3allUTy KAarKJOTO 3aJaHns C HNCIOJIb-
30BaHUEM pelleHnd y JIOCKHA WM 33 NapTOIf; - CTYJAEHT 3HaeT
METOABI W IPUEMBI, HCITOJb3YEMBIe B PDEIIeHNH, TeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHIMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT W IMOHUMaeT MEeTOAbl U TPUEMbI DEIICHUA
3aJIaHUI; - CTY/IEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCS METOJIBl W ITPUEMBI pelleHus 3a-
JaHWMN;

"VaoBrerBopuressbHO"

- pemeno Mmenee 65% 3amanumii paboTLL; - CTYIeHT He OOHAPY-
JKHBAET 3HAHUE U IIOHHMAaHHe HCIOJIB3YeMbIX UM IIPHU PeIleHIH
3a/IaHWil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKhue OCHOBBI METOJIOB M TIPHEMOB.

HeynosnerBopureabHo.
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OneHounoe ¢pejicTBo

VnuBuyasibHoe 3ajganne Ne2

Yacrs 1.

1. JaTh onucanue u MOCTPOUTDH rpapuKu cieayomux OyHKIUR:

B1.

B3.

B4.

B5.

B6.

B7.

BS8.

B9.

B10.

a) z = \/4 — 22— 19>,
6) z =y — 2z,

B) z=3x—y—1;
a) z=1x— 3y + 2,
6) z=x—y+1,

B) 2z = 222 + 2y%;

a) z =44 3y — 4z,

0) z = 22% + 2592,

)

)

)

)

)

)

)

)

B) 2 =1 +y;

a)z=x—Ty+38,

6) 2 = —5x? — 5y,

B) 2 = —2x — 3y;

a) z =x — 2y — 1,

) 2= I— T

B) z =y — 2x;

a) z = 7x+3y—2,

6) z = —a* —y?,

B)z—x+3y;

a) z=x — 4y +1,

0) z =x — by,

B) z = 22° + Hy?;
y—2x+4

a) 2 =",

6) z \/1:2+y2,

B) 2

a)z —x2—y2,

6) z = —fL'—y,

B) 2 = 4y—x—3,

a) z = —%zﬂrl,

6)szz+y27

2
B) 2 = —x + by;

Bll1. a) z
0) z =3z — vy,
) S
B) 2=+ =y + —
2/ Ty
B12. a) z = 3z + 4y — 12,
T+y
6) » —
)Z 3 ?

B) 2 = —/1 — a2 — 9y?;
Bl13. a) z = \/4 — 22 — 42,
0) z =y — 2z,

B) 2 =3x—y—1;
Bl4. a) z = /4 — 2% — 42,
6) z =y — 2x,

B) z=3x —y—1;
Bl15. a) z = \/4 — 22 — y?,
0) z =y — 2x,

B) z=3x—y—1;
B16. a) z = \/4 — 22 — 42,
0) z =y — 2,

B) z=3rx—y—1;
B17. a) z = /4 — 2% — 42,
6) z =y — 2,

B) z=3x—y—1;
B18. a) z = /4 — 2% — 42,
6) z =y — 2z,

B) z=3rx—y—1;
B19. a) z = /4 — 2% — 42,
6) z =y — 2z,

B) z=3x —y—1;
B20. a) z = /4 — 22 — 32,
6) z =y — 2z,
B)z=3rx—y—1

2. Hageprurh ceMeiicTBO JTUHUN yPOBHS CJACAYIONUX (DYHKITHIMA:
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BI1.

B2.

B3.

B4.

B5.

B6.

BT.

B8.

B9.

B10.

)
a)z:x2+z,
6) z = 3z + 3y;
a) z = xy,

0) z=a0+y—1;
_ 2x
a)z—@,
2
6)22%4—1/;
a) z = x + 2y,
0) z = x* — y*;
a) z = 2% + 3y,
0) z =2y —x+4;
a) z = 3y,
6) z=2x—y— 2
a) z = 4x? + 12,
6)z:£
"
) 2= PTR
0) z =2x —y;
a) z =2y + bz,
1
6) z = x2+§ 2,
a) z=>br+y+1,
0) z = —2uxy;

B11.

B12.

B13.

B14.

B15.

B16.

B17.

B18.

B19.

B20.

a) z=x—y— 3,

1
6) 2 = — )22 1 Zq2
) z x+2 ;
a) z =x — 2y — 4,
6) z = 42 — y?;

1

a)z—x+§y7
0) z = \/4x? + 9y?;
a) z =2x — 5y + 2,
0) z = —+/25 — 22 — y?
a) z = /4 — 22— 2,
0) z = —3x —y;
a) z = Tr — 2y,
6)Z_y2—$27
a) z = 32 + 5y,
6) z =z — 3y;

a) z =142z +y,
6) z = —/1 —22—y?%
_ Ll 1

a)z—4a: —|—2y,
6) z=5—x—y;
a) z =+/9 — 22 — 42,
1
6)z:—§x+y.

3. Haiitu u u300pa3uth 001aCTH ONpeaeeHus CIe yIonuxX Oy HKIi:

B1.

B2.

B3.

a) z = In(2? +y? —y),

1
6) z = :
VI =y
) 1 L 1
B) 2 = :
Vi—y Tty
r)z=x2+y>—4,
1)z = arcsin(z — 2) — \/¥;
1 y
a) z = —
r—1 y+1
0 ZZIDE,

)
B) z =Inx — Iny,
)z = arcsin(z? + y* — 5),
z

1z =y/2* —y+vr—1
) 1 +1
a) 2 = — + —,

V3r Y

117

B4.

B5.

0) z = /a2 + 4y? — 4,

. 2—x
B) z = arcsin :
Y
r+y
r)z = )
4 — 22 —y?
n)z =In(2r — \/y);
a) z =z — 2y,
6) z = Ina2?y,
B) z=Iny+2Inz,
2x
r)z = :
4 =922 — 9y?

m)z = /2x —y+ 2z +y;

x
a) z = arccos —,
Y
6) z =In(x? —z —y),



B6.

B7.

B8.

B9.

B10.

B11.

B)Z72x—|—3y’
4o +1
r)z =
2 4+y?—4
B sin
n)z Vy—z+1
a)z:lﬁ,
6) z=Inx —2Iny,

B) 2 =4y —z+y?>—x,
T 2y
R S WL
1)z = arccos(y? + x? — 5);
1 1
a)z_x2—4+y—x’
6) z = \/\/y — 4z,
B) z =1In(y? — 3z + 1),
_ 3z
F)Z_2y2—|—4a:2 1’

Va4 —a? —y?—dx

0y
N}
I

V9 — 2?2 —y?

a) z = arcsin(z? + y* — 2),

Vai+yr -4 +

4 2
6) 2 = L)
/72— 42
)
B) z = arcsin :
2z
r)z = L7
2r — 2?2 — y?
1)z = Inzy + In(z — )
) = In(ya?),
6) z=4Inz +Iny,
B) 2z = arcsin(z + 3y),
1
)z = —/———++vr—1,
Vo —y?
Nz =1In(9 -z — 2% —y?);
S5x
.a)z= 3/@—21;)’
1
6) s —
) In(z +y)
B) z = In(2? + y* — 9),
1
r)z = ,
Va2 +y?—3x
1
1)z = arcsin 2y + arcsin ﬁ;
) T 2
.a) z= —
2r—3 y2—-1’
2 1
06) z=1n T ,

Y

)
B) 2 = — 3+ /y? — 2z,
)

) 10
a) 2= ————
2+y—1
6) z=VVr+1—y,
B) z:i,
lg(y —3)
— 2z
r)z = arcsin ,
2y

a) z = In(2? + y* — 5),
6) z = oV
VY — 10z
Tty
B) z =



1 n)z = In(y? — 4z + 2? — 3);

r)z=

In(y — 22 — y2)’ .
) + 1 B19. a) z = 5% 5 =
Z = arccos y + ————; NG
8 Y V2r+y ==y
B17. a) 2 Y 6) 2 = /8y — vz,
.a) z = :
r+1 y?—4 B) z = arccos(z + 3y),
0) zzln(a:;li—l)(y—5), gy
r)z =
_ 2,2 ,
F)Z:\/QQ—Q—FZ’Q—& ,ZL)Z—II](:L‘ +vy 3[L‘—f-y),
— 1 o2 2. 2
1)z = arcsm3(2 % —y?); B20. a) 2 = \/52 )
BI8. a) 2 = ————, dr — % —y
ety 6) = = In(v/3y — o),
g — 3
6)2 € y\/g71 B)Z: w2_y+y27
B) 2 = arcsin 3 r)z = In(In(z + 2y)),
oo 2 ) 1- 2z
r)e= "7 Z = arccos
Inz Iny’ A Y
Yacts 1.

1. Jloka3aTb ¢ MOMOIIbBIO ONpeaeaeHus Ipeaeaa MYHKIUA B TOUKe:

Bl. lim (Tz+3y+1)=—3: : Y >__.
a1t y+) BIL Aim o (33; p 2=k

B2. lim z+y—1)=0; : ) — 1.
(x,yh(z,—l)( v=1) B2 lim 1’2)(2 r—y)=1

B3. lim 20 — dy) = —4; . _ a.
(a:,y)—>(—1,é)( ) B13. (zy)lir(ri (2—z—2y) =3;

B4. lim —xr+2)=-2; : o _ a.
(x,y)%(?;,fl)(y ) Bl4. (w)lf(n (B—z—2y)=3;
(o)~ (4~ 1) (2.) (-1 ’

B6.  lim (1 — 2z —3y) = —6; BIG.  lim (7y +3z—2) = —1;
(zy)— (-1 (z,y)— (-2

B7.  lim —3rz+1)=0; 0
(:r:,y)A(l,Z)(y ) BI7. - y)lir(n L (B—dy+z)=0;

7 1

(20) 5 (1.2) (2 v+ zx) ’ B 3T YT

B9. lim (Tz+3y+1)=-5 B19. lim (2z+3y—1)=15;
(z,y)—(0,-2) (zy)—(2,4)

B10. lim (y+a+1)=2; B20. lim (7o +3y—1) =12,

(zy)—(=1,2) (z,y)—(1,2)

2. Haittm mpese/ipl, eCJIM OHU CYTIECTBYIOT, HJIH JI0KA3aTh UTO IpeesT He CyTIeCTBYeT:

2v+y % —y?
Bl. a lim 6 li
) 0 V2ety+1-1 ) xinQ 2 -2 +ay — 2y’
y—0 y— 2
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B2.

B3.

B4.

B5.

sin 2zy
3y

lim
Tr — T
y—0

tg(xy — 3y)
r—3

lim
r—3
Yy —
, S5a? — Ty?
lim  ———=,
z—0 T°+2y
y—0

Ao’y — o

lim ;
r—2 Aty —y? +4 -2

y—0

tg(x — 2zy)

i
im 2y

T — %
Yy—3
1

im  (1+ (z+y)2)% +V°,
rz—0
y—0

2
lim (x + y)

y—0
. T — 3y
lim ,

1
Yy—3

lim (22 4+ 92)"Y,
z—0
y—0

lim 7 — (3y - 1)2'
-0 22+ (3y — 1)’
y =3

41,2 _ y2

.
xinl 4a? + 4o — 2xy — 2y’

y— 2

lim sin(2zy)
x—0 3r
y — 21

lim 23z —1)> = (y —1)*
x— 3 (62 —2)2 +3(y — 1)’

y—1
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B6.

B7.

; BS.
r—0 V2 +yr+1+2zy—1

B9.

a)

B10. a)

. xy — 2x
lim ,
r— —1 Vi—zy+2r -1

y—2

2_42
hm xQ—y7
y—0

in(2(x — 7
S T)VD),
y—4
) 227 + 3y?
lim ,
r—0 1—2x%2—3y?2—1
y—0

1

lim (1+:vy)x2+y2,
x—0

y—0
by Vel -1
x—4 2y =2
y—1

3 2
lim Tty ,
r—=0 V4—323—3y>—2
y—0
lim (224 2y%)*"",
z—0
y—0

2,2
lim Ty

RN :v2+xy—2x—2y;
y—2

lim sin(2zy)
z—0 YU
y—38

lim (r + 3)* — 8y
T — —3 (z+3)*+y*’
y—0

lim A" ;
r—=5 Vrty—a22+1-1
y—1

, 82+ 9>+
lim

x—=0 \/1—96—8:762—y2—17

y—0



B11.

B12.

B13.

B14. a)

1
. 2 .2
lim (14 2zy)T" T Y7,
rz—0
y—0
i tg(:vzy);
r—2 1Y
y—0

lim v — 4y’
r— 9 2 —2xy+x—2y%

y—1

2

lim (322 + %)%V,

z—0
y—0
lim Lt 3y :
T — —3 I1—-2r—6y—1
y—1
lim (r +2)% — 5(2y + 3)?
r— —2 (z+2)2+(2y+3)*’
y— =3
sin(1Z)

lim \/37’
z—0 2z
y—4
lim Tty :
r—1 VI9-2r-2y-3
y— —1
g S(ey —y)
r—1 2z — 2
y—3
. Ty + z?
lim ,
v 0 VTry+r1l-1
y—0

_12_ _12
S CS Vi
r—1 2@—-12+3y-1)
y—1

) xt + 2y?
lim

v =0 /Tt 2242

y—0
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B15.

B16. a)

B17.

=2}
~——

B18. a)

1
Hm (14 23y%)27° +y°
z—0
y—0
t _

PR (G y);
r—1 3r—=3
y— 7

. 4—y?

lim ,
r 9 TP—xy—2y+2x
y—2

lim 1sin 3

1 - T
x—4 Y Va3
y—0

) 2z +y
lim ;
r—=1 4+42>4+2yr—2
y— —2

lim (z — 1)y?

r—1 Viy—y+I-1

y— 2

lim sin(2\/§y)7
r—1 8y
y—0
4 2)2 — (2y — 1)?
B e

r -2 (@+2)2+2(2y—1)¥
Y=

i

m —
xy?+1-—1

rz—0
y—2

1
lim (14 ay)l2l+ 1yl
z—0
y—0
. 2
lim (2 +y) 328,
x—0 xr
y—0

. 44 2% — 2
lim @——————,
y—2



1
6) lim (14 a2+ 33TV,
x—0
y—0
B) lim Ty ;
r—1 V1-y*+a-1
y— —1
: Bay — v
a) lim :
e VOB ty-3
y—0
(3
6) lim SRy
r—3 2y
y—0

B20.

lim (z — 4)° —5y2.
x4 3(@—4)+2y%
y—0

B)

N2
a) lim (z—y) ,
r—=0 V1i+x2+42-1
y—0
t -2
6) lim telr — 2zy)
T 22—y
Yy—3

1

Hm (14 ziyt)4e® + 42
z—0
y—0

3. Haiitu Touku m JuHUM pa3pbiBa GYyHKIUT U 1300pa3UTh UX HA ILJIOCKOCTH:

B1.

B2.

B3.

B4.

B5.

B6.

B7.

1
a) z = —F————,
V22 + 30y?
3
6) :ﬂ;
sin z sin y
3
a) z = ———,
ysinx
2
6) 2=
T+ y
23
a) z = ,
T
65) dsinx
2= —
r—y2+1
)
a)z:—y,
y—+x+1
T — 2y
6) 2 = ——;
) 2= s
1
a) z = ———,
sin 2z cos 2y
6) = cosT
N
) cos Ty
a) z = ——
:U2+4y2’
6) 2= ———;
COS T COS
222
a) z = ——,
3y — x?
6) = cosy
N

122

BS.

B9.

B10.

B11.

B12.

B13.

B14.

2 2o TTY
s x4y
) T
0) z = + ;
Uy
a) z = lg(z? +y7),
2
6) z=—"
sin z sin 2y
) or +1
a) z =
3y? —a’
Sin T + cosy
0) 2 = —F/——;
) V2 + Ty?
) 20 —y
a) 2= ————
8x3 — y3’
1-2
6) z = x;
ry — 1
1 3
a) z = — , :
sin3z  sin2y
6) = = Ig(502 + 3y");
2) 2 = cos 3y
322 + 1092’
6)2——m+1 ;
2z +1)cosy’
) 2z
a) g = ——
3z + 5y’
sin xy
0) 2 = ———;
) VAzx? + y?



3 — 2y T+ 4y
B15. a) 2 = —0 =Y 6)z=— 1Y
2) 2 2713 — 8y’ ) 2 y?—2r+2
6) sin 3x
2=
x? — 2y + 1> B19. a) 2 = — 52)3/ 7
B16. a) z = In(72% + y?), (% +y?)(z +3)
Jr= o2, 6. _Sndey
cos 4x cosy’ Z_:zc2+y2—m’
4 1
BIT. a) 2= —— "~
ly — 2)cosw B20.a)r= >
6) z = lg(z? + 15?); (322 4+ y?)’
2 +y x
B18. =— 6) z = lgy? .
a) 2 52 + 6y?’ )z =lgy +cosy

4. Tlocrpouth (BYyHKIUIO, UMEIONLYIO PA3PblB HA JAHHBIX JIMHUSX:

Bl. 6z — 5y = 0,522 + 6y% = T; B12. 5y — 42% = 3,y = 5;
22— 3 2 92 — 4 9 1
B2. 2 +y* = 3,2 — 2y* = 4; B13.x:yzw(m€Z);
B3. o +4y? = 3,422+ y* = 1; 2
B4 22 — 4y = 3,22 — y® = 5; Bl4. 9% +42? = 4,y = 62 + 1;
B5. 3y —x = 1,602 + 5y = 2; Bl15. 3y — 22 = 3,2 = mmw(m € Z);
B6. y:2’x:m7r(m c Z)7 B16. 2% = 1—y,y:kﬂ'(l€ € Z),
B7. x — 4y = 0,5y — y* + 3z = 1; B17.y2:4a:—1,y:< - )W(/{ZGZ);
BS. =22 +y=a% 2
B9. © = mm,y = mn(m € Z); B18. 3x = by,x = mm(m € Z);
. 2 1
BlO.y—O,x2+y2—3(7 ) B19.y:1,xzw(m62);
2k+ 1)
BIL x 43y =y%y = —F5——; B20. 22+ y? =z, 2 = —3.

5. [IpoepuTh HempepbIBHOCTHL JaHHON# (yHKIUU B objactu ompejenenusd. OTser
0060CHOBATE:

V16 — 22 — 42 ecmm 2% + y? < 16
B1. f(lwy):{ Y RN

0 ecn 2 +y? > 16

2 fen = {2y

B S = { 1 bema i1l

Bi. fle) = { ) o it

B5. f(z,y) = { xfj_yyz ecmn x # 0,y # 0 ;
0 ectm x =1y =0

6. s = { 570 eI
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9—a22—y?2 ecmma®+y*<9

BT. f(z.y) = 0 ecm w2 +y? > 97
Jy ecmaz=y
B8. f(z,y) = 0 ecmaz#y’
3xy
BY. f(:v,y) _ m ,€CJIHA (m,y) # (0;0) :
0 ecan (z,y) = (0,0)

ecmn xy #0
eca xy =07

B10. f(x,y) =

0
1
by ecmz =y
0

Bll. f(z,y) = ecmn x £y

25 — 22 —y? ecom 22 +y% <25

B12. =
f@.y) ecm 2%+ y* > 25

,eCJI T —HUPPANUOHATIBHOE
,eCTI T —PallnoHATIbHOE

B13. f(z,y) =

bl

_ Y
sec vy = 0

ECIU T # Y
— 3
,eCI & =Y

0
0
x
1 Jecmzy #0
2
0
B15. f(z,y) =3 .

xysin— ecan y # 0
Y )

B16. f(z,y) =
0 ecomm y = 0

—\/4—a22—y2 ecma?+y? <4

B17. f(x,y) = ecn x° +y? >4

0 secmmay #0

0

1
B18. f(z,y) = 5 secmmaxy=0"
2
0

Yy eCImT =Y

B19. f(z,y) = ectn x £y’

V1 —422 —y?  ecom 42® +y% < 1

{
{
|
{
{
{
{
Bl4. f(x,y) :{
{
|
{
{
{
B20. flw.y) = { 0 o 4z 492 > 1

Yacrs I11.

1. Joka3zaThb ¢ HOMOIIBIO OIpeie/eHus Ipeaeaa hYHKIUA B TOUKE:

— 1 —9,2 _,2 1 1 ’
B1. { N 1=228—y ,BTO‘{Ke(i,O,V/%){ =+ L

4 B rouke(l,2,2);

=0
v y—2
z2=1/1— a2 —y>? 3 4
B4. { 3 ,BTO‘IKG(O,g,g);
2, .2 ¥y=75
L e +y 9 9
B2. )2 5 B Touke(1,2, 1); B5. { zz%x Ty B Toure(2,1,3);
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B6. { =
y:
z= i(362%- 2)

B7. 15 Yy ,;Brouke(l,2, -)
y=2 ;
z:arzz—i-l 2

BS. 4y ,B Touke(1,2,2);
y=2

2 2
L= 3x - Y 1 .

B9. 4 B Touke(1, 1, =);

y=1
1

Bl0. { # =g Y
y=1

B11. { z=2ry Touxe(1,2, 4);
y=2

B12. { z=x+ 2% +1?
y=1

2

1 2
§($ +7) B rouke(1,1,1); B13.
1

1 B14.

7

B15.

B16.

vs|
—_
=

2) 1
B rouke(2, 1, =); B18.
B19.

;B rouke(0, 1, 1); B20.

?)

I
5
—~
8
o
+
<

;8 1ouke(0,1,0);

4 ,B Touke(1, 1,2);

I
~ =W
|

W
8
|

y)?

B Touke(1,4,0);

ry — ba?

,Brouke(1,2, —1);

Il
NN

,B Touke(1, 1,0);

,B Touke(1,1,1);

I
—_ W =

8

<

|

2 oy

I
o <

1
B TO‘{KG<§, 2,0);

[\
)

Il

w 8
|
g
<
|
<

— —— = = A A A

RN 0 € ¥ 0 ©« 0 ©« 0  aa @
I
5
—
<
N~—

,B TOUKe(2, 3,

2. /lokazaTh ¢ moMomibio onpeenenus AuddepeHnupyeMocTsb (DyHKIHE B JI000# ee

TOYKH 00JIACTH onpeageseHudd:

Bl. z = (z — 8y)? + =;
B2. z = 2% + ¢%

B3. z =2xy — vy;

B4. 2 = 3z + y)* + 2y;
B5. z = (bx — 8y)?;

B6. z =3 — 22 —y? + 1
B7. z =22 — 8x + 9%

L= (z+y)? -
B9. z = y? — ay;
B10. z = (z — 4y)* + 2%

3. Haiitu nuddepennuan GyHKIUNT:

Bl. z = arctg T y;
r—Yy

B2. z =Iny/2? + v?;

B3. z = arcsin L;

vVt +y?

B4. z = 2¥ 4+ y/x;

B5. z =In(2? + ¥y);

B6. z = (sin )Y,
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B11.
B12.
B13.
B14.
B15.
B16.

B18.
B19.
B20.

B7.
BS.

B9.

B10.
B11.
B12.

2z = 2% — 3y + 2%
z = dry — x + 2y;
z=(z—=3)(y+2)
= (20— y)(e+1);
= 2% — y? — 3

= (= +3y)(2y — 1);
=+ (y — 22)%

= (22 —y)%

z = 2%+ 3y? — ay;

2 =4 —x+ 2% + 22

z=(x+y) +y%

.
z = Insin —;
x
2 = arccos ————;
Va?+y?
z =Y + /1
z =y"" —Inuwx;
z = (cosy)™™7;

7).



BI3. 2= (z+ 1)+ J¥; B18. z = Incos _:c;
Bl4. z =2" —Iny; Y
B15. z = 3" + sin(zy);

B16. z = cos?(2? + y?) — sin®(2? + y?);
B17. z = gSinveosy 4 g B20. z = cos ysin ¢/z 4 2%

B19. z = eV® — 2V,

4. HaiiTu 1OJIHYIO ITPOU3BOIHYIO CJAOXKHONU (DYHKITUN:

Bl. z = In(2? + ¢?),y = arctg x; B12. 5y — 42% = 3,y = 5;

B2. z = 2%y + vz, x = cosy; 2 1

B3. z:eUeV,Vzﬁ; 2

2 2 _ a2 1

B 2= &2 +In€. € = sin; Bl4. y* +4x* =4,y = 62° + 1;

B5. z = sin(zy), z = arctg y; B15. 3y — 22 = 3,x = mmw(m € Z);
BG.Z:COS%,VZGQU; B16. xzzl—y,y:kﬂ(k}GZ);

cosU sin V' 2 (2k+ 1)7T
B7. z =In(e®"” + ¢ ), U =InV; B17. y :4x—1,y:T(k€Z);
B8. z = 1 = iny;
8. 2 2(1‘ 1y, v = aresiny; B18. 3z = by, z = mmw(m € Z);

B9. z = ef et € = cost?; 5 .
B10. z =; B19. yzl,xz@(me Z);

(2k+ 1)m
Bll. z+3y =y y = — (kEZ)iB20. 2? + 2 = 2,0 = -3,
5. IlpoBepuTh HENpepLIBHOCTH JaHHON (yHKIMH B objactu omnpenesnenus. OTser
000CHOBATD:

16 — a2 —y?  ecm 22 +y* < 16
B1. - ) < )
f(z,y) { A e 2?2 =16
0 ecmmzx #y
B2. f(z,y) = T oecIu T =y )
)1 e x+1#y

B3. f@9) =91 241 eomotley’
B4, f(z,y) = 0 ,eciu T—HUPPAIMOHAIBHOE

' = Y ,eCAU T—pPalUOHAJIbHOE ’
B5. f(xay): 5(72—|—y2 ;

0 ecimxz =9y =10

2243 ecm2z+3=y
B6. f(z,y) = 3 ecau 2x +3 # vy’

VI—a22—9y2 ecmma®+y? <9

ecm 22 +y? > 9 7

)

Yy ecmxr =y
0 ecmzx#vy '’

{

{

{ 3

{ ez £ 0,y £0
{

{

{
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B9.

B10.

B11.

B12.

B13.

B14.

B15.

B16.

B17.

B18.

B19.

B20.

ecm vy # 0
ecam xy =07

0
1
4y ecmxr =1y
0 ecmzFy'’

V25 — a2 — 42  ecom a? + 4y <25

ecmu 22+ y? > 25 7

,eCJIH X —HUPPAIUOHATBHOE
,eCJIN T—paluoHajbHoe  ’

— )
ecm xy = 0

ECTH & # Y

0
0
x
1 ecmmay #0
2
0
r© ecmr =y’

0 ectm y =0
—\/4—22—y? ecimax?+y? <4
ecmn 22 +y? >4

0

10 Jecmm xy #0
5 ecmmay =0~
2
0

Yy ecimxr =y
ecan r £y

V1 —4x2 —y?2 ecmm 4a® +y2 < 1

0 ecmn 4a® +y? > 17

Kpurepun orenku:
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Kpurepun

Omenka

- BCe 3aJIaHus] MHAUBUIYaIbHONE paboThl pelieHbl BEPHO U MOJI-
HOCTBIO; - CTYJIEHT MOXKET ITPOBECTH 3allHUTY KaxKJ0TO 3a/la-
HUA Y JOCKH, He HCIIOJIb3Ys PellleHue; - CTYICHT MOXKET 00bsIC-
HUTH BCE METOJIBl U TPUEMBI, UCTTOJIb3yeMbIe B PellTeHNH, 3HAET
TEOPETUYECKHE TPE/IOCHIIKA BCEX METOJIOB U IIPUEMOB;

"Oranuno"

- BCe 3aJIaHVs WHAUBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JEHT MOXKeT IIPOBECTH 3allUTy KAarKJOTO 3aJaHns C HNCIOJIb-
30BaHUEM pelleHnd y JIOCKHA WM 33 NapTOIf; - CTYJAEHT 3HaeT
METOABI W IPUEMBI, HCITOJb3YEMBIe B PDEIIeHNH, TeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHIMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT W IMOHUMaeT MEeTOAbl U TPUEMbI DEIICHUA
3aJIaHUI; - CTY/IEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCS METOJIBl W ITPUEMBI pelleHus 3a-
JaHWMN;

"VaoBrerBopuressbHO"

- pemeno Mmenee 65% 3amanumii paboTLL; - CTYIeHT He OOHAPY-
JKHBAET 3HAHUE U IIOHHMAaHHe HCIOJIB3YeMbIX UM IIPHU PeIleHIH
3a/IaHWil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKhue OCHOBBI METOJIOB M TIPHEMOB.

HeynosnerBopureabHo.
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OneHounoe ¢pejicTBo
Kosnoksuym Nel

1. Merpuueckue mpocTpancTBa. AKCHOMBI MeTpUKHU. IIpuMepsl MeTpHYIecKuX Ipo-
CTPAHCTB.
2. Hopmuposannnie npocrpancrsa CP([a, b)), Ry, Ly, 1.
3. Ilapsl, cdepbl, OKPECTHOCTH B METPUYIECKUX HPOCTPAHCTBAX.
4. OTKpBITHIE U 3AMKHYTBIE MHOXKECTBA. BHyTpeHHOCTD, 3aMbiKaHne. CBOMCTBA OTKPHI-
THIX ¥ 3aKPBITHIX MHOYKECTB.
5. OTKpBITHI Tap OTKPBIT. 3AMKHYTBIH Iap 3aMKHYT.
6. Komnakrneie npocrpancta. HekoMmmakTHOCTh OeckoneunoMepHoro mapa. Hempe-
PBIBHBIM 00pa3 KoMmakTa. HenpepbiBHast OuekIus KOMIIAKTa eCTh TOMeoMOphu3M.

7. HempepoiBHbIe 0TOOpazKeHus. PazudHbie ompeieieHust HePePHIBHOCTH.

8. KoMnakTHble MHOZKECTBA 3aMKHYThl U OI'DAHUYEHDI.

9. KoMmnakTHbIe: MHOXKECTBA OIPAHUYEHBI U CYETHO - KOMIIAKTHDI.

10. Ces3ubie, HECBSI3HBIE MHOYXKECTBA. HenpepobIBHBII 00pa3 ¢Bsi3HOTO MHOZKECTBA. CBs3-
HbI€ KOMITOHEHTHI.

11. Tomonormveckoe nmpocrpancTBo. baza Tonosornu. CpaBHeHTE TONOJIOTHIA.

12. ®ynameHTaIbHBIE TOCTET0BATEIbHOCTH. [lo/THBIE MeTpUUecKre TpocTpancTBa. leo-
peMa O TOTOJHeHNH.

13. Cxxumarotee orobpazkenue. TeopeMa 0 HEMOABU:KHON TOUKeE.

14. TlosiHOTa KOMIIAKTHBIX METPUYECKUX HPOCTPAHCTB.

15. Hopmuposauubie mpoctpancTsa. CBsi3b HOPMBL B MeTPpUKH. [[puMepb HOpMUDPOBAH-
HBIX TPOCTPAHCTB.

16. T'omeomopdusmbl. [Ipumepsbl HEPEPHIBHLIX OMEKIN, HE SBJIAIONIMIXCS TOMEOMOP-
duszmamu. Teopema 0 HENPEPHIBHOW OUEKINU KOMIIAKTA.

17. 'mapbepToBO mpocTpancTBOo. CKaadpHOe Tpou3BeieHne. BripaykeHre HOPMBI U MeT-
PUKH 4Yepe3 CKaJsdpHOe ITPOU3BeJIeHNe.

18. Pax @ypbe 1714 371€MeHTa X B THIL0epToBOM IpocTpancTie. HepapercTso Becces.

Kpurepun orenku:

Kpurepun Ornenka

Crymenr moxker orBeTuTh Ha He Menee, yeMm 80% sonpocos | "Orauano"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKU OCHOBHBIX YTBEPZK I€H U
U TeOpeM, MOYKeT MPUBECTH ILIAH JOKAa3aTeIbCTBa OCHOBHBIX
YTBEP:KIEHUN U TeopeM, He HCIOIb3Ys JEeKIIHOHHY IO TeTPaib.

Crygent Moxker orBeTuTh Ha He Menee, yeM 70% Bompocos | "Xopormro"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPZK ICHUIA
U TeOopeM, MOKeT IPHBECTH ILIAH JI0KA3aTeIbCTBA OCHOBHBIX
YTBEPZKJIEHUI U T€OPEM, HCIOJIb3Ys JEKIMOHHYIO TETPAlb.

CryzmenT moxkeT oTBeTuTh Ha He Menee, yeMm 60% Bompocos | "YmosaerBopureabuo"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPXK ICHUI
U TEOPEM.

CryaeHT MOXKeT OTBEeTUTh Ha MeHee, yeM 60% Bompocos KoJ- | "HeymobiersopureabHo"
JIOKBHYMa.
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OneHounoe ¢pejicTBo
Komnoksuym Ne2

1. Pax @ypbe nepuoanyeckoii (hyHKIUN.
2. Nurerpan Hdupuxie.
3. Crpemjienne K Hyt0 Ko duimerTon psiaa Pypoe.
4. IlpuHIAI JTOKAJIH3AINH.
5. Ilpusnaku nan
u Jlummmia. PaBHOMepHas cxomumocTsh. [loBeieHre B TOUKaX pa3pbiBa HCXOIHON PYHK-
Uu.

Kpurepun onenku:

Kpurepun Onenka

Cryzment moxker orBeruTh Ha He Menee, yeM 80% sompocos | "Oramano"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPZK I€HUIA
U TeOpeM, MOKeT IIPHBECTH ILIAH JI0KA3aTeIbCTBA OCHOBHBIX
YTBEPZKJIEHUI U T€OpeM, He HCIOJIb3Y JEKIUOHHYIO TeTPAlb.

CryzmenaT MoxkeT oTBeTUTHL Ha He Menee, dem 70% sompocos | "Xopomo"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPXK ICHUI
U TeOpEeM, MOKeT IIPUBECTH ILIAH JI0KA3aTeIbCTBA OCHOBHBIX
YTBEPKICHUI U TeOpeM, UCHOJIb3YS JEKIUOHHYIO TeTPAID.

CryzmenaT MoxkeT oTBeTUTHL Ha He Menee, 4yeMm 60% Bompocos | "YmosrerBopureabHo"
KOJIZIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPXK ICHUI
U TEOPEM.

CrygeHT MOXKeT OTBETUTH Ha MeHee, yeM 60% Bompocos koi- | "HeyunobiersopureabHo"
JIOKBHYMaA.
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OneHounoe ¢pejicTBo

Komnoksuym Ne3

1. Juddepenrupyemocts dpyukiuit " — R™. luddepenua.
2. YHacrubie npousBogubie. Kpurepuii quddepeniupyemMoct (pyHKIHIA.
3. ITpubsmk€nHble BHIYUCIEHNS ¢ TOMOIIbIO anddepeHuraia.
4. T'eomeTpuyeckuii CMBICT YaCTHBIX IPOU3BOMHBIX. [[pom3BomHBIe MO HampaBIeHHIO
U TpajiieHT. Y paBHeHWe HOPMAJd W KacaTeIbHOH ILIOCKOCTH K rpaduky OYHKIWH
HECKOJTbKUX TepeMeHHBIX.
5. Cmerranable TpoU3BOAHbIE. TeopeMa 0 paBeHCTBE CMENTAHHBIX MPOU3BOTHBIX.
6. Teopema o koneunbix npupainenusx. Popmysia Teitjopa s QyHKIME HECKOJIBKUX
nepeMennbiX. [IpuMenenne K NpuOINZKEHHBIM BbIYUCICHUSIM.
7. Huddepenrmpyemocts kommozunuu Gpyukiuii. MlaBapuanTHoCcTh nepBoro jaudde-
pernuasia. HemapapuanTHocTh BTOporo janddepeniuana u popMyJibl I TPOU3BOJI-
HBIX BBICIIUX MOPSA/IKOB CJOXKHON (DYHKITUH.

Kpurepun orenku:

Kpurepun Onenka

Crygenr moxker orseruTh Ha He Menee, yeMm 80% sonpocos | "Oranano"
KOJIJIOKBHYMA, 3HaeT (hOPMYTUPOBKU OCHOBHBIX YTBEPZK I€HUIT
U TeOpEeM, MOYKeT MPHUBECTH ILJIAH JI0KA3aTeThCTBa OCHOBHBIX
YTBEPIKJIEHUI U TEOPEM, HE UCIOJIb3YsT JEKIIMOHHYIO TETPAIb.

Crynent Moxker orseTuTb Ha He Menee, yeM 70% Bompocos | "Xopomro"
KOJIJIOKBUYMA, 3HaeT (POPMY/IUPOBKU OCHOBHBIX YTBEDK ICHUIT
n TeopeM, MOXKET IMPHUBECTHU IIJIaH AO0Ka3aTeJIbCTBa OCHOBHbIX
YTBEPKJIEHUI U T€OpeM, HCIO0JIb3Ys JEKIMOHHYIO TETPAb.

CryznenT moxer oTrBeTHTh Ha He Menee, yem 60% Bonpocos | "VmosmerBopureabHo"
KOJIJIOKBHYMa, 3HaeT (hOPMYIUPOBKU OCHOBHBIX YTBEPYK I€HUIT
U TEOpPEeM.

Cryaent MoxkeT OTBeTHTHL Ha MeHee, yem 60% sonpocos koi- | "Heynosaersopurennno"
JIOKBUYMA.
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OneHounoe ¢pejicTBo
Konrposbaas pabora Nel

1. TIpoBepKa BBIOJIHEHHs AKCHOM TOIIOJOTHH. SIBJISeTCS JIM TONOJIOTHel Ha MHOZKe-
crBe X = {a,b,c} COBOKYITHOCTD €ro TMOMHOKECTB:

a) {0, X, {b}, {a, b}, {a,c}};

6) {0, X, {a}, {b}, {a,b},{a,c}}?

2. TIpoBepKa IOJMHOKECTBA TOIOJOTHIECKOrO IIPOCTPAHCTBA HA OTKPHITOCTD, 3a-
MKHYTOCTh. Kakne u3 MHoxkecTB A, B, C, D 4BIMIOTCA OTKPHITBIMA 1 HE3AMKHY THIMH,
3aMKHYTBHIMA U HEOTKPBITBHIMU, HU OTKPBHITBIMH HU 3aMKHYTBLIMH, B OTKPBITHIMH U 3a-
MKHYTBIME B TOIOJIOTHYECKOM npocrpancrse (X, p):

a) A= [L;+00), B = (1;3],C = (=1;0) U (0;1), D = {1, 2}, (X, p) = RY;

6) A= BABA(1,1),v/2), B = §,C = DUB(1,1),v2), D = BAL(0,0)}, (X.p) =
R2?

3. IIpoBepKa MHOXKECTB Ha OTKPBITOCTDb, 3aMKHYTOCTb B IIOIIPOCTPAHCTBE TOIOJIO-
I'UYEeCKOr0 IIPOCTPAHCTBA.

Kakue u3 muoxkects A, B, C, D gaBIg410TCH OTKPBITHIMY ¥ HE3aMKHYTHIMH, 3aMKHY-
TBIMH M HEOTKPBITHIMH, HA OTKPBITBIMA HA 3AMKHYTBIMEA, U OTKPBITHIMH U 3AMKHY THIMH
B nosyunaTepsane |0; 10) uucaopoit mpamoii R (Tomomorna ma momymnTepBaie WHIY-
uupoBana rouojiorueil npocrpancrea R'):

A=|0; 1), B=[1; 10), C=0; 10), D=(1; 9|7

4. HaxoxKmeHne TOYCK IPUKOCHOBEHHS MHOXKECTBA B TOIOJOTHICCKOM MPOCTPAH-
cree. HaiiTn 3aMbIKaHle MHOYKECTBA B TOMOJIOTHICCKOM TTPOCTPAHCTBE:

a) (—1;0)U (0;1) B R:; 6) QB RY; B) ST 8 R?% 1) B® B RS

5. HaxoxKjeHue BHYTPEHHHMX M I'PAHUYHBIX TOYEK MHOXKECTBA B TOIIOJOTHIECKOM
npocrpadcTBe. HallTh BHYTPEHHOCTb M IPAHMILY MHOMKECTBA B TOIIOJOTHYECKOM IPO-
CTPAHCTBE:

a) (—1;0]U[1;2) B RY

6) I8 R

B) S% B R

r) D? B R2

6. Haxoxxaenune mpesebHbIX W M30JMPOBAHHBIX TOYEK MHOXKECTBA B TOMOJOTHYE-
CKOM IpocTpancTBe. HallTi COBOKYNHOCTH NMpENeJIbHBIX M COBOKYIHOCTH U30JIMPOBAH-
HBIX TOYEK MHOKECTBA B TOIIOJIOTUYECKOM MPOCTPAHCTBE:

1
a) {—|n € N} B RY;
n

6) [0;1)U{2} B R";
) B*{(0;0)} B R*;

r) S? B R

7. IIpoBepka oToOpaskeHHUsl TONOJOIMYECKOTO IPOCTPAHCTBA HA T'OMEOMOP(HOCTb.
[Ipu KaKuX 3HAYCHHUAX a, b, ¢ pynKIma y = 25+ ax?+br+c apagerca romeoMopdI3MOM
R! na R!?

8. Koncrpyuposanue roMeoMoppHBIX 0TOOpazKeHuii MpocTpanCcTBa, MPOBEPKa TOIO-
JIOTHYECKUX TPOCTPAHCTB Ha roMeoMopdHOocTh. Hafitn Kakoit-HuOy s roMeoMopdusm
NpoMekyTKa A Ha MPOMeKyTOK B 4ucioBoil npsMoil (J0Ka3aTh, 4TO MPOMeKyTKa A

u B romeomopdubl):
a) A=[1;5], B = [2;3];
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6) A= (0;1),B = (0; +00);

B) A= (0;1],B =[0;1).

9. ITposepka nMpoCTPaHCTBA, TOAMHOYKECTBA MTPOCTPAHCTBA Ha CBA3HOCTD. ZBiisgercs
JIN CBSI3HBIM MHOYKECTBO:

a) Z B RY;

6) QB RY;

B) (1;2] B RY;

r) S' B R?;

n) B3U D3((10;10;10),1) B R3?

10. IIpoBepka pocTpaHCTBa, MOJIMHOZKECTBA HPOCTPAHCTBA HA KOMIIAKTHOCTD. ZIB-
JISIETCST JIM KOMITAKTHBIM MHOZKECTBO:

a) [0;1]U2 B R

0) 3aMKHyTas MOJYILIOCKOCTh B R?;

B) B2((=2;0),1) U B*((2;0),1) B R%;

r) S? B R3?
Kpurepun orenku:
Kpurepun Onenka
- BCe 3a/IaHNs KOHTPOJIbHON paboThl pererbl BepHo u moaHo- | "Orauano”

CTBIO; - CTYJICHT MOYKeT ITPOBECTH 3aIUTY KayKJI0TO 3aJaHUuA
y JIOCKW, HE UCIOJIB3YS PEIeHne; - CTyIeHT MOKeT 00bsiICHUTh
BCe MEeTOJIbl U IIPUEMBI, UCIIOJIb3yeMble B PellleHuH, 3HAaeT TeO-
peTuvecKue MPeJIoChLIKN BCeX MeTO/I0B U IIPUEMOB.

- BCe 3aJlaHWsl KOHTPOJBHOI paboThl permrenbl Bepuo man B | "Xopotro"
HEKOTOPDIX 3a/IAHUAX pabOTHI JOIMYIIEHbl HEIPYOble BHITHC/IU-
TeJbHDbIE OMMUOKY MPHU MPABUIBLHO BHIOPAHHOM METOJe; - CTY-
JIEHT MOKET TPOBECTH 3AIIUTY KayKJI0TO 33 aHUS € HCIOJb-
30BaHUEM PEIeHust y JOCKH WU 33 MapTOi; - CTYIEHT 3HAeT
METO/IbI U TPHEMBI, HCTIOIb3yeMble B PENTeHIH, TeMOHCTPHUPY-
€T OCHOBBI TEOPETHYeCKUX OOOCHOBAHUIT METO/0B U IIPUEMOB.

- pemennl He MeHee 60% Bcex 3a7a9 B KOHTPOJIBHOI pabore; - | "V1oBIeTBOpUTeILHO"
CTY/JCHT 3HACT U IIOHUMAECT MEeTOAbl U IIpPUEMbI pEHICHUA 3a,/da-
HUIT; - CTYJIeHT 3HaeT (POPMYJUPOBKH OCHOBHBIX TEOpPEM, Ha
KOTOPBIX OCHOBBIBAIOTCA METOAbl M IIpHUEMbI PEIIeHUA 3ada-
HUI.

- KOJIMYECTBO BEPHO pemmeHHbx 3a1a4 — menee 60%; - cry- | "HeymosmerBopurenbno”
JIGHT He OOHApYyKUBAeT 3HAHWE W MOHUMAHWE HCIOJIH3YEeMbIX
UM IIPU PEIIeHU 33/ [aHuil MeTOJIOB U MPUEMOB; - CTYJEHT He
3HaeT (He MOHWMAaeT) TeOPeTHIECKHe OCHOBBI METOJIOB U TIDH-
€MOB.
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OneHounoe ¢pejicTBo
Konrposbaas pabora Ne2

BapmanT 1

1. Pazmoxkuts B psin @yphe nepuoanaeckyo dbyHkimo f(z) ¢ nepuogom 27, 3a1aH-
HYIO B HHTepBaJse [—7; w| ypasuenuneM f(z) =7 + .

2. Pasnoxuth B psiyt Pypee nepuoaudeckyto dbyukmuo f(r) ¢ nepuogom 2, 3aj1aH-
HyIo B unTepBade [-1;1] ypasuennem f(z) = 2.

Bapuanr 2

1. Pazmoxuts B psig Pyphbe nepuoanueckyio byHKImo f(x) ¢ mepuogom 27, 3a1aH-
HYIO B HHTepBaJsie [—7; w| ypaBaenueM f(z) = —.

2. Pazjioxkurs B psij @ypbe nepuouueckyo Gyukiuo f(), 3aJaHHy0 Ha 110JLy-
2

T
nepuoze [0;2] ypasuennem f(z) = x — 5 (HPOMO/IKUB €e B COCENHUI MOJYCerMeHT

9eTHBIM 06pa3oM).
Bapuanr 3
1. Pazsoxuts B psjg Pypbe nepuogudaeckyo GyHKIu0 f(2) ¢ Ieprojom 27, 3a1aH-
HYIO B UHTepBaJsie [—7; w| ypasaerueM f(r) = e*.
2. Paznoxurs B psan @ypbe mepnogunueckyo byHKIMoO f(x), 33JaHHYI0 HA MOJIY-
2

T
nepuoze [0;2] ypasuennem f(z) = x — 5 (HPOMO/IKUB €e B COCENHUI MOJYCerMeHT

HEYETHBIM 06pa3oM).

Bapuanr 4

1. Passoxuts B psii Pypbe nepuoandeckyio byHkImo f(z) ¢ mepuogom 27, 3a1aH-
HYI0 B UHTepBaje [—; 7] ypasuennem f(z) = x°.

2. Paznoxuth B psiyi Dypee nepuoaudeckyto byHknuo f(r) ¢ mepuoaom 2, 3aj1aH-
Hyto B uarepsae [-1;1| ypasuenunem f(x) = |x|.

BapwmanT 5

1. Pazmoxuts B psin @yphe nepuoanaeckyio dbyskimo f(z) ¢ nepuogom 27, 3a1aH-
Hyto B uareppase [0;7| ypaBuennem f(x) = m — 2z (Ilpomoskuth f(x) Ha cermeHt
[—7; 0] weTHBIM 06pa3oM).

2. Paznoxurpb B psag Pypbe 10 KOCHHYCAM Tepuojndeckyo dbyuknuio f(x) ¢ nepu-
onoM 4, 3aanHyi0 ypaBHeHuem f(x) = { x mpm 0 < < 1

’ 2—x gpul <x <2

BapwuasnT 6

1. Pazoxurs B pag @ypbe nepuoguueckyo Gyuknuo f(x) ¢ uepuogom 27, 3a/1aH-
uyto B uareppase [0;7| ypaBuennem f(x) = m — 2z (Ilpomoskuth f(x) Ha cermeHt
[—7; 0] HEeweTHBIM 06PA30M).

2. Paznoxuth B psit Pypbe o curycam neproandeckyio dyrknuio f(x) ¢ neprogom
2, 3agannyio B unrepsase |0;1] ypasuennem f(x) = .

Bapuaur 7

1. Passoxuts B psii Pyphe nepuoandeckyio byHKImo f(r) ¢ mepuogom 27, 3a1aH-
uyio B uatepsaie [0; 7] ypasuennem f(x) = 2 (IIpomomxkurs f(z) Ha cerment [—; 0]
9eTHBIM 06pa30M).

2. Paznoxurs B pag Pypee mepuopmdeckyo dbyukmuio f(x) ¢ nepuogom 2L, 3a-
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e}

Jqpu —L < x <0

~

,HpI/IOSIS o
L

,HpI/IE <x<L

naunyo B uaTepBase |-L; L| ypasuennem f(x) = . Cunrarn

ol B
(\]

L=1.
BapwuasnT 8
1. Pazsoxkuts B psin @yphe nepuoanaeckyio dbyukimo f(z) ¢ nepuogom 27, 3a1aH-
nyio B unrepsase [0; 7] ypasuennem f(x) = x? (IIpomoskurs f(z) Ha cerment [—m; 0]
HEYETHBIM 06pa3oM).
2. Pasznoxuts B pag Pypwe nepuogmueckyto dyukunuio f(x) ¢ mepuomom 2L, 3a-
0 gmpu—-L<z<0

jgaunyio B uarepsase |-L; L| ypasuennem f(x) = . Cuurarn

L

r apnl <z < 3
L Hpm£ <z<L
2 2 -
L=2.

Bapuanr 9

1. Passoxuts B psii Pypbe nepuoandeckyio byHKImo f(r) ¢ mepuogom 27, 3a1aH-
—x gapu —nm<x <0
0 gpnld <z <7
2. Paznoxurh B pag Pypre mepuoandeckyo dbyukumio f(x) ¢ nepuogom 2L, 3a-
0 gmpu—-L<z<0

HYI0 B HHTepBaJsie [—7; m| ypaBHenueM f(z) =

L
,HpI/IOSSES 5

jgaunyio B uarepsaje |-L; L| ypasuennem f(x) = . Cuurarn

x
L L
5 ,HpI/IE S T S L
L-3.

Bapuant 10

1. Pazoxkuth B psj Pypbe 10 CHHYCAM TePHOINIecKY 0 DYHKIHO f(2) ¢ TepuogoM
27, 3aganuyio B unrepsase [0; 7] ypasuenuem f(z) = cos2z.

2. Pasznoxkurs B psig @ypre nmepuopndeckyio yukmuo f(x) ¢ mepuogom 2L, 3a-
0 qpu—-L<xr<0

L
,HpI/IOS:ES 5

nanmyio B unrepsase [-L; L| ypasuenuem f(z) = . Cunrarp

x
L L

— gqpu— <z <L
2 2

L=4.

Kpurepun onenku:
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Kpurepun

Omenka

- BCe 3aJIaHis KOHTPOJIbHOU pabOThI PellleHbl BEPHO U IIOJIHO-
CThIO; - CTYJIEHT MOKET ITPOBECTH 3AIUTY KaXKJIOTO 3aaHUS
y JOCKH, He UCIIOJIB3YS PEIIeHHe; - CTYIACHT MOYKeT 00bsICHUTD
BCE METOJIbI ¥ TIPUEMBI, UCIIOJIb3YeMbIe B PENlTeHNN, 3HAET TeO-
peTruYecKue MpeJoChbIKE BCeX METO/0B U IIPUEMOB.

"Oranuno"

- BCe 33J]aHUs KOHTPOJBHONW PabOTHl PelleHbl BepHO WA B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JIEHT MOKeT TPOBECTH 3alUTy KarKJIOro 3aJ[aHusl C MCIOJIb-
30BaHUEM pEeIleHns] y JOCKH WJIH 3a [apTOil; - CTY/[eHT 3HaeT
METO/Ibl 1 IPUEMbBI, HCIIOJIb3yeMble B PEIeHNN, JIeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemrensl He Meree 60% Beex 3amad B KOHTPOJIBHOI pabore; -
CTYJEHT 3HaeT U MOHUMaeT MeTOAbl U IpUEeMbI peHIeHUA 3a,Ja-
HUIi; - CTYJIeHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPBIX OCHOBBIBAIOTCA METOJbI M IPUEMBl PEIIeHHud 3a/a-
HHUIA.

"VaoBrerBopuressbHO"

- KOJIMYEeCTBO BEPHO peIleHHbIX 3a1ad — menee 60%; - cry-
JIGHT He OOHapyKUBaeT 3HAHHE M IOHHUMAHHE HCIIOJIb3YEeMbIX
UM IIPH PEIleHUH 3aJaHui MeTOJIOB U IPUEMOB; - CTYJACHT He
3HaeT (He MOHUMAET) TeOPETUIECKHe OCHOBBI METOJIOB U TIPH-
€MOB.

"HeynoBiaerBopureabHO"
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OneHounoe ¢pejicTBo
Konrposbuasi pabora Ne3

BapuanT 1

10 10
1. Jana dpyuknus z = (QL [Tokazarb, 4T0 e + e %
x

—y?) xdr  yoy y*
2. Boraucaurs npubsmnzkennoe 3uadenne dbyaknun z = f(x,y) B Touke B, ncnosn3ys
nousitue auddepenunana: z = x? + xy + y%; A(1;2); B(1,01; 1,96).
3. Uccnenoars dynknnio z = f(z,y) Ha 5KCTpemMyM, a B yKazauHOI obiaactn D
HAUTH ee HAUMEHbBIIIee U HAUOOJIbIee 3HAYCHUS:
z=a% =322 + 62y —3y* +3v—6y; D:x <1,y <0,x+y+9>0.
Bapuanr 2

2 0 0
1. Jana dpyHknus z = g— + arcsin zy. IlokasaTs, yTo 2> 272 _ Ty az + 9% =0.

ox

2. Boraucaurs npubsmzkennoe 3uadenne dbyaknun z = f(x,y) B Touke B, ncnosn3yst
noustrue auddepenunana: z = 3z? — xy + = = y; A(1;3); B(1,06; 2,92).

3. Uccnenoars dynknuio z = f(z,y) Ha 5KCcTpemyM, a B yKazaHHOI obiaactn D
HAlTH ee HAUMEHbBITIee U HANOOJIbITIee SHAUCHUS:

z2=322+6xy+ 120+ 12y + 93 D:ax > -4,y <0,z —y > 0.

Bapuanr 3

02z 0%z

1. Jana dbyskuus z = In(z? + y? + 2z + 1). [lokasats, 910 a2+ 92 0.

2. Borancanrs npubsnxkennoe snadenne byuknun z=f(x,y) B Touke B, ncnosn3ys
nousirue audpdepennnana: z = x? + 3xry — 6y; A(4;1); B(3,96; 1,03).

3. Uccnenoars dynknuio z = f(z,y) Ha 5KCcTpemyM, a B yKazauHOI obaactn D
HAlTH ee HAUMEHbBIIee U HANOOJIbITIee 3HAUCHUS:

z=a34+ 622 +6zy — 32+ 120+ 12y; D : 2 +2>0,y < 0,2 +y+ 12 > 0.

Bapuanur 4

0z 02z , 0%z
1. Jana dyuknus z = €. [lokazarp, 4To x2— — 2zy + y? + 22y = 0.
Ox? 0xdy dy oy?

2. Boruuciurs npubsinzkennoe 3uadenue pyukuuu z = f(z, y) B Touke B, ucnosbays
nousirue auddepenunana: z = x? + 6x + 3y — y*; A(2;3); B(2,02; 2,97)

3. Uccnenoars dynknuio z = f(z,y) Ha 5KCcTpemyM, a B yKazanHOI obaactn D
HAlTH ee HAUMEHbIIee U HANOOJIbIIee 3HAUYCHUS:

z=3+6zy+6y> + 12+ 12y +v* D2 <0,y > —2,2 —y+8 > 0.

Bapuanr 5

e 0: 2 02 _

1. Hama dyukuus z = In(x + e7Y). [lokazars, aTo 00900y g0

2. Borancaurs npubsmkennoe suadenue dbyuknun z = f(x,y) B Touke B, nucnosn3yst
noustirue jauddepenunana: z = x? + 2xy + 3y*; A(2;1); B(1,96; 1,04)

3. Uccnenoars dynknuio z = f(z,y) Ha 5KCcTpemyM, a B yKazauHOI obaactn D
HalTH ee HAUMEHbIIIEE U HaI/I6OJIbH_[ee 3HAYEHUA:

=346y — 3y  + 120 —12y; D x>0y +4>0:0+y <0.

Bapuanr 6

0%z B % B
oxdy Oy

2. Borancaurs npubmkennoe suadenue dbyukuun z = f(x,y) B Touke B, ncnosn3yst
noustrue jguddepenuunana: z = r? + 2r +y + y* — 1; A(2;4); B(1,98; 3,91).

x
1. Jana ¢pyuknug z = —. llokazarp, 4ro x
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3. UccnenoBars dbyukmuio z = f(r,y) HA IKCTpeMyM, a B yKazaHHO# obmactu D
HaliTu ee HauMeHbIlee u HaI/I6OJIb]Hee 3HAYCHUA:
z=3x% — 6y +6y° + 120 — 12y — 3 D2 <0y < 22 +y+8>0.

BapwuanT 7
2

0
1. JTana dyuknus z = x¥. [Tokasarb, 9To y S (I1+yln :z;)a—z
x

0x0
2. Boraucintsb npubIuzKeHHOe 3HAYCHIe (byHKLu/IyI/I z = f(z,y) B Touke B, ucnonb3ys
nouarue audpdepennmana: z = 3r* — xy + 2y?%; A(-1;3); B(-0,98; 2,97)
3. UccnenoBars dbyukmuio z = f(x,y) HA 9KCTpeMyM, a B yKazaHHO# obmactu D
HaliTu ee HauMeHbllee U HaI/I6OJIb]l[ee 3HAYCHUA:
2=y =322 +6ay +6y—62;D:0+3>0y>0;0+y <1
BapwuanT 8

. % 1 , 0%z 5 22 , 0%z 0
. Hdana dyuknus z = xeZ. [lokasaTh, 410 T 02 + xy@a:@y +y B = 0.

2. Boraucaurs npubsmnzkennoe 3uadenne dyaknun z = f(x,y) B Touke B, ncnosn3ys
noustitue audpdepenunana: z = r? + 5r + 4y — y*; A(3;3); B(3,02; 2,98).

3. Uccnenoars dynknuio z = f(z,y) Ha 5KCTpemyM, a B yKazauHOI obiaactn D
HAWTH ee HAHMEHbIIIee W HAKOOJIbIIee 3HAUCHHS:

z=a34+6xy +3y* +6x+6y;D:x<0;y+3>0;2—y+1>0.

Bapuanr 9

. _ 1 ?z 0%
. Hana dynkuusa z = sin(z + ay). llokazars, aro 07 ey

2. Boraucaurs npubsnzkennoe 3uadenne dbyaknun z = f(x,y) B Touke B, ncnosn3ys
nousrue auddepennnana: z = 2zy + 3y* — bx; A(3;4); B(3,04; 3,95).

3. Uccnenoars dynknuio z = f(z,y) Ha 5KCTpemyM, a B yKazauHOI obiaactn D
HANTH ec HAUMEHbIICe W HANOO/IbIIee 3HATCHUS:

2= =322+ 62y +3y> +62+3y; D2 <0;y+1<0;2+y+11>0.

Bapwuant 10
02z Oz
oxdy Oy’

2. Boraucsiurs npubsinkennoe 3uadenne dhyukinuu z = f(x,y) B rouke B, ucnosn3ys
nousitue auddepenunana: z = xy + 2y? — 2x; A(1;2); B(0,97; 2,03).

3. Uccnenosars dynknuio z = f(z,y) Ha 5KCcTpemyM, a B yKazanHOI obiaactn D
HANTH ee HAUMEHbIIee U HANOO/IbIIee 3HATCHUS:

z=a34+32% — 6y —3y> + 32 —6y; D :x+1<0;y > 0,2 —y+ 11 > 0.

1. Mana dbyukmust z = cosy + (y — z) siny. [lokasars, uro (r — y)

Kpurepun orenku:
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Kpurepun

Omenka

- BCe 3aJIaHis KOHTPOJIbHOU pabOThI PellleHbl BEPHO U IIOJIHO-
CThIO; - CTYJIEHT MOKET ITPOBECTH 3AIUTY KaXKJIOTO 3aaHUS
y JOCKH, He UCIIOJIB3YS PEIIeHHe; - CTYIACHT MOYKeT 00bsICHUTD
BCE METOJIbI ¥ TIPUEMBI, UCIIOJIb3YeMbIe B PENlTeHNN, 3HAET TeO-
peTruYecKue MpeJoChbIKE BCeX METO/0B U IIPUEMOB.

"Oranuno"

- BCe 33J]aHUs KOHTPOJBHONW PabOTHl PelleHbl BepHO WA B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JIEHT MOKeT TPOBECTH 3alUTy KarKJIOro 3aJ[aHusl C MCIOJIb-
30BaHUEM pEeIleHns] y JOCKH WJIH 3a [apTOil; - CTY/[eHT 3HaeT
METO/Ibl 1 IPUEMbBI, HCIIOJIb3yeMble B PEIeHNN, JIeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemrensl He Meree 60% Beex 3amad B KOHTPOJIBHOI pabore; -
CTYJEHT 3HaeT U MOHUMaeT MeTOAbl U IpUEeMbI peHIeHUA 3a,Ja-
HUIi; - CTYJIeHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPBIX OCHOBBIBAIOTCA METOJbI M IPUEMBl PEIIeHHud 3a/a-
HHUIA.

"VaoBrerBopuressbHO"

- KOJIMYEeCTBO BEPHO peIleHHbIX 3a1ad — menee 60%; - cry-
JIGHT He OOHapyKUBaeT 3HAHHE M IOHHUMAHHE HCIIOJIb3YEeMbIX
UM IIPH PEIleHUH 3aJaHui MeTOJIOB U IPUEMOB; - CTYJACHT He
3HaeT (He MOHUMAET) TeOPETUIECKHe OCHOBBI METOJIOB U TIPH-
€MOB.

"HeynoBiaerBopureabHO"

139




OneHounoe ¢pejicTBo
Bompocn k sk3ameny

1. AKCHOMBI METPHYECKOr0 MPOCTPAHCTBA. HOpMHpPOBaHHbBIE IIPOCTPAHCTBA, OCHOB-
HbIE IIPUMEPbl METPUUYECKUX HTPOCTPAHCTB.
2. Mapsr. Chepoi. OkpectHocTr. CBOHCTBA OKPECTHOCTEIH.
3. BuyTpennue ToOYKH, TOYKN NPUKOCHOBEHUS, BHYTPEHHOCTb, 3aMbIKaQHHE.
4. OTKpBHITHIE W 3aMKHYThIE MHOYKECTBA B METPUUIECKUX MPOCTPAHCTBAX, CBOWCTBA OT-
KPBITBIX U 3aMKHYTBIX MHOKECTB.
5. Tomonoruyeckme mpocTpaHncTBa. [IpruMmepsl Tomostornii.
6. HenmpepbiBHbIe 0TOOpaKeHUsI B TOIMOJOTHYECKHUX HMPOCTPAHCTBAX. DKBUBAJECHTHOCTD
pPa3IMIHbIX onpeaenennii. ['omeomopdu3Mbr.
7. lokpeitusi. [lenrpupoBanibie CUCTEMbl. DKBUBAJECHTHOCTD JABYX OIPEIETCHUN KOM-
HAKTHOCTH.
8. CpoiicTBa KOMIAKTHBIX MTPOCTPAHCTB:
8.1. 3aMKHYTOCTb,
8.2. OrpaHWYEHHOCTHh B METPUYECKNX MPOCTPAHCTBAX,
8.3. 3aMKHYTO€ IOJIMHOZKECTBO KOMIIAKTA,
8.4. moJiHAs OrpaHUuYEeHHOCTD,
8.5. cueTHasd KOMIAKTHOCTb.
9. CpoiicTBa HENPEPBIBHBIX (PYHKIUN HA KOMIIAKTE:
9.1. HenpepbiBHbBIT 00pa3 KOMIIAKTA,
9.2. cymecTBOBaHNE MAKCUMyMa U MUHAMYMA,
9.3. nenpepbiBHAs ODUEKITNS €CTh TOMEOMOPGMU3M,
9.4. paBHOMepHAasT HEPePBIBHOCTH (Teopema KanTopa).
10. CBg3uble, JIUHEHHO CBA3HBIE, JJOKAJIHHO CBSI3HBIE H JIOKAJIHHO JTHMHEHHO CBA3HBIE IIPO-
crpancTBa. HenpepoiBHOCTD U cBs3HOCTD. [IyTh B Tomosiorndeckom mpocrpancrse X.
11. Iloabie MeTpudeckue npocrpancrsa. OyHpaMeHTAJIbHDBIE TTOCIEI0BaTe/IbHOCTH. Teo-
peMa Banaxa o HelmoJIBHKHOM TOYKe.
12. CkansgpHoe npousBeaenne. BoipaxkeHne HOPMBI Uepe3 CKaJISIpPHOE MPOU3BeIeHue.
['misbeproBo npocrpancTso. baszuc. Psg @ypre. HepaencrsBo Beccessi, paBeHCTBO
[TapcesaJs.
13. Teopema Beiieprirpacca 0 MIOTHOCTH TpUTOHOMeTpHYecKHX moaunHomMoB B C[0, 27]
M O TWIOTHOCTH anarebpandeckux MHorodieHoB B Cla, b]. [TnoTHOCTH TpHTOHOMETPH e~
CKHUX MOJIMHOMOB B mpoctpanctse C[—m, .
14. Munumaabnoe cBoiictBo Kodddunuentos OPypne. Hepasencrso bBeccens. Crpem-
Jlenne K Hy/110 KoaddunuentoB OPypbe. YCI0BUA PA3I0KHMOCTH IIPOU3BOJILHOTO 3Jje-
MenTa B psaa Oypwe. Kpurepun 6azuca mgig OHC.
15. Tpuronomerpuveckuit psij; Pypbe; cxouMocTb B cpejineM, paBencTso llapcesasis.
Panet @ypoe no cunycam u psagpl Pypobe mo kocunycam wa (0, 7). Pan @ypse B KoM-
IJIEKCHOH hopMe.
16. Tpuronomerpnyueckas cucrema B Ls[0, 27]. OpTOroHAJBLHOCTD €€ BEKTOPOB, Pa3/Io-
»kenne (BYHKIUU 110 TPUTOHOMETpUUeckoil cucreme. JIpyrue Bujabl 6a3uCOB: pa3jiozxke-
HHUE TI0 CHHYCaM U KOCHHYcoM. PopMyJibl passioxkenus B psi Oypbe A7 TPOU3BOJIHLHOTIO
OTpe3Ka.
17. Teopema Pumana. Crpemienue K Hy/o kodddunuentos Oypwe. Aapo dupuxie.
Yenosue JduHM m cXomuMocTh B Toukax paspbiBa. Cymmbl Deitepa u sapo Deiiepa.
Pasuomepnasi cxojpumoctb psijia Pypbe.
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18. Cymmer ®eitepa u sapo Peitepa. PaBHoMepHas cxoauMocTh paaa Oyphe.

19. Hacrubie npou3Bojubie u ux reomerpudeckuii cmbict. Jluddepennupyemocts @HII.
Heobxoaumoe ycenosue. locrarounoe ycnosue. ['eomerpudeckuit cmbic quddepeniiy-
pyemoctu (npu m = 2).

20. ducddepenmupyemocts Komnozuinuu yukiuii. upapuantaocts Gopmbl audde-
peHIuaa.

21. IIlpon3BogHag nmo HampaBJaeHuio. ['paanent.

22. YacTHble MPOU3BOIHBIE BLICIINX HOPAIKOB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX ITPO-
U3BOIHBIX.

23. Indpdepennmasibl Boiciux nopsiakos. Popmydsa Teitiopa g OHIIL.

24. Orcrpemym OHII. Heobxomumoe ycaoBue. Jlocrarodnoe ycaoBue 3KCTpeMyMa.

25. JIndppepennupyembie oTodpazkenus, nponssoanasd, quddepenmuast. Marpuia Ako-
ou. /IndppepennupyeMocTh OTOOPAKEHUSA U €r0 KOOPIUHAT.

26. Heobxoanmoe ycitopue guddepeninpyemoctn. Jocrarounoe yciopue. JInneiftnocTs
oneparun auddepeHIIIpOBAHHISI.

27. uddpepennupyeMocTh KoMmmosunuu orobpaxkenunit. luddepennupyemocts obpar-
HOT'O OTOOParKeHUsI.

28. HesgBuble GpyHKIUU 0HOIM mepeMenHoi. Teopema o HessBHON (DYHKIIUU. Y paBHEHNE
KaCaTe/IbHON 1IJIOCKOCTU.

29. Hegasubie oTobpazkenus. Teopema 0 HeSIBHOM 0TOOpazKeHUU.

30. Teopema o panre. 3aBuCUMOCTh (DYHKIHIT. Yca0Brue HE3aBUCUMOCTH (DYHKITHIA.

31. Teopema 06 obpaTHOM 0TOOpAKEHUN.

32. YCIOBHBIM 3KCTpeMyM; MeTO/I, MHOKUTe el Jlarpanxka.

Kpurepun orenku:
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Kpurepun

Omenka

- CTYAEHT 3HaeT (hOPMYJTUPOBKU OHPEICJICHUIT U MOXKET IIPU-
BECTU HECKOJIBKO IIPUMEPOB K KaXKJIOMY OIPEIeJICHUIO; - CTY-
JIEHT 3HaeT (hOPMYJIUPOBKHU BCEX YTBEPXKJIEHUI U Teopem; -
CTYJEHT 3HAeT IIAaH J0KA3aTeIbCTBA BCEX YTBEPXKICHUN U
TeopeM, yMeeT IpU HeOOXOJUMOCTH IPOBECTH 1OJAPOOHOE J10-
Ka3aTeJIbCTBO KazKA0T'0 IIYHKTa; - CTYACHT MO2KET OTBETUTDH
Ha JIONOJTHUTEIbHBIE BOIPOCH! 110 KypCy 6e3 npeiBapuTebHOl
IOATOTOBKHU. - CTYAEHT MOXKET H3JlaraTh OTBETHI Ha BOIIPOCHI
9K3aMeHa y JIOCKH.

"Oranuno"

- CTyZIeHT 3HaeT (POPMYJIUPOBKH ONpPE/IeIeHII U MOXKET ITPH-
BECTH HECKOJIBKO MMPUMEPOB K KaXKJIOMY OINPeeTeHNIO; - CTY-
JIEHT 3HaeT (POPMYJIUPOBKH BCEX YTBEPKICHUN U TEOpeM; -
CTY/JI€HT 3HaeT IJIAH JI0KA3aTeJbCTBA BCeX YTBEDXKJIEHUN H
TeopeM, HO HUCIBITBIBACT 3aTPYAHEHUS IPU MOAPOOHOM H3JI0-
KeHUHM HEeKOTOPBIX MMYHKTOB JOKA3aTeJbCTBA; - CTYJIEHT MO-
JKeT OTBETUTH Ha JOMOJHHTEIbHBIE BOIPOCHI IO Kypcy 0e3
MIPEeJIBAPUTETHHO TTOATOTOBKH.

"Xoporro"

- CTYJEHT 3HaeT (POPMYIUPOBKH ONpEIEIeHIH U MOXKET IIPH-
BECTH TpHUMep K KaXKIOMY ONpeNeJeHUI0; - CTYIAEHT 3HaeT
GOPMYJIMPOBKH BCEX YTBEDKJIEHUI U TEOPEM; - CTYIAEHT MO-
JKeT OTBETUTH Ha JOIOJHHUTEIbLHBIE BOIPOCHI 110 Kypcy 0e3
IIPeJIBAPUTETBbHON TTOATOTOBKH.

"YaopiaerBopuTreabHO"

- CTYJeHT He 3HaeT (POPMYJIUPOBKH OlIpeJie/IeHUil njiu He yme-
€T MPUBOJUTH IIPUMEPHI JIJI HUX; - CTYJIEHT He 3HaeT (hop-
MYJANPOBKHA OCHOBHBIX YTBEDXKJEHHII W TEOPEM; - CTYJICHT HE
MOYKEeT W3J0XKHUTh OTBET HA 3aJJaHHBIE BOITPOCHI.

"HeynosierBopureibuo"
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku, Gu3nku 1 nHGOPMATAKI
Nucruryr: OMUTHU

DKk3aMeHaIMOHHbIN Omier Ne 1

1. YacTHble TPOU3BOJIHBIE U UX T€OMETPUUYCCKUI CMBICII.
2. Dxcrpemym @HII. Heobxoanmoe yciosue. /locTtarodnoe yCaIoBHE IKCTPEMYMA.

[Tonucs sx3aMeHaTopa

YTBEPZKJ/IEHO Fopro-Anraiickuit
Ha 3aceJaHnu Kadeapbl rOCYJIapCTBEHHBINA YHHBEPCUTET
<< >> 20 I.

[Iporokos Ne
3aB. Kadeapoit

Hucnunanaa: MaTreMarudecKnii aHAIU3
Kadenpa: maremarnku u MIIM
QaxyabTeT: (PU3HKO-MaTeMaTHIeCKHH

DK3aMeHaIMOHHLII Oonjer Ne 2

1. AkcroMBbI METPUYIECKOTO TPOCTPpaHCTBa. HopMupoBaHHbIE MPOCTPAHCTBA, OCHOB-
HbIE TIPUMEPbl METPUUYECKUX POCTPAHCTB.

2. MunnmaJsibHOe cBoiicTBO Ko3dduimenToB Pypre. Hepasencrso Beccenrsi. Crpem-
Jienne K HyJ0 Kodpdunuenton Oypne.

[Tonucs sx3aMeHaTopa
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremarnku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

DK3aMeHaInOHHbIN Ouier Ne 3

1. /Tudbdepennupyemocts kKomno3unuu orobpazkennii. luddepennmupyemocts 00-
PaTHOTO OTODPAZKEHUS.
2. Teopema Pumana. Ctpemsienue K nysio Kkoddpdurnuentos @Pypoe. Anapo lupuxie.

[Toanmcs sx3aMeHaTopa

YTBEPZKJIEHO lopro-Anraiickuit
Ha 3aceJaHnu Kadeapbl rOCYJIapCTBEHHBINA YHUBEPCUATET
<< >> 20 I.

[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku u MIIM
QaxyabTeT: (PUBHKO-MaTeMaTHIeCKUH

DK3aMeHaIMOHHbIN Omier Ne 4

1. ITaper. Cdepwr. Oxpecrroctu. CBOICTBA OKPECTHOCTEIA.
2. Tlosabe Merpudeckue npoctpancrsa. PyHmaMeHTATHLHBIE TOCIEI0BATETHHOCTH.
Teopema Banaxa o HENOABUKHON TOYKE.

[Tonucs sx3aMeHaTopa
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

DK3aMeHaInOHHbIN Ouier Ne 5

1. CxkangpHoe mponsseeHne. BeipazkeHne HOPMbI Yepe3 CKAJASIPHOE MPOU3BEICHIHE.
2. Teopema 006 oOpaTHOM OTOOpAYKEHNH.

[Tonucs sx3aMeHaTopa

YTBEPZKJ/IEHO Fopro-Anraiickuit
Ha 3aceJaHnu Kadeapbl rOCYJIapCTBEHHBINA YHHBEPCUTET
<< >> 20 I.

[Iporokos Ne
3aB. Kadeapoit

Hucnunanaa: MaTreMarudecKnii aHAIU3
Kadenpa: maremarnku u MIIM
QaxyabTeT: (PU3HKO-MaTeMaTHIeCKHH

DK3aMeHaIuMOHHEIN Omjer Ne 6

1. BayTpennue TOYKH, TOYKA IPUKOCHOBEHUSI, BHY TPEHHOCTD, 3aMbIKAHHUE.
2. Teopewma Beiieprrpacca 0 mIOTHOCTH TPUTOHOMETPUIECKUX MTOJTHHOMOB B (o, 1
0 IWIOTHOCTH ajuredpandeckux muorowrenos B Cla, b].

[Iomnuch sK3aMeHaTOPA
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

DKk3aMeHaIMOHHbIN Omier Ne 7

1. OTKpBITHIE U 3AMKHYThIE MHOYKECTBA B METPUYECKHUX MPOCTPAHCTBAX, CBOWCTBA
OTKDPBITBHIX U 3aMKHYTBIX MHOZKECTB.
2. Yc0BHBIN 9KCTpEeMyM; MeTOI MHOKHUTe et Jlarpan:xa.

[Toanmcs sx3aMeHaTopa

YTBEPZKJIEHO lopro-Anraiickuit
Ha 3aceJaHnu Kadeapbl rOCYJIapCTBEHHBINA YHUBEPCUATET
<< >> 20 I.

[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku u MIIM
QaxyabTeT: (PUBHKO-MaTeMaTHIeCKUH

DK3aMeHaIMOHHbIN Omier Ne 8

1. Ca3nble, MUHEHHO CBSI3HBIE, JIOKAIBHO CBA3HBIE U JIOKAJBHO JINHEHHO CBSI3HBIE
npocTpatcTa. HenpepblBHOCTb U CBA3HOCTH. 1IyTh B TOMOJOTHYECKOM MPOCTPAHCTBE

X.
2. /lndpdepennmaibl Boicmux nopsakos. Popmysta Teitnopa ama OHIL.

[Toanmcs sx3aMeHaTopa
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

DK3aMeHaInOHHbIN Ouier Ne 9

1. Tomosioruyeckue mpocrpancTsa. [Ipumepsr Tonosoruii.
2. VcJsioBuUs pa3ioKUMOCTH MPOU3BOJIBHOTO djieMenTa B psag Pypre. Kpurepuu 6a-
suca aiag OHC.

[Toanmcs sx3aMeHaTopa

YTBEPZKJIEHO lopro-Anraiickuit
Ha 3aceJaHnu Kadeapbl rOCYJIapCTBEHHBINA YHUBEPCUATET
<< >> 20 I.

[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku u MIIM
QaxyabTeT: (PUBHKO-MaTeMaTHIeCKUH

Dk3aMeHaInOHHbIN Omier Ne 10

1. JTudbdepenmmpyemocrs PHIT. Heobxoaumoe ycaosue. locrarounoe ycaosue. ['eo-
merpudecknii embica auddepenpyemoctu (npu m = 2).
2. Teopema o panre. 3aBucuMOCTb (DYHKIHI. YCIOBHE HE3ABUCUMOCTH (DYHKITHIA.

[Tonucs sx3aMeHaTopa
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremarnku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

Dk3aMeHanmoOHHbIN Omaer Ne 11

1. TlokpeiTus. IlerTpupoBanuble CHCTEMBI. JKBUBAJIEHTHOCTH JBYX OIPEIEJTeHUI
KOMIIQKTHOCTH.

2. Yenaoue Junu u cxouMocTh B Toukax pa3pbiBa. Cymmbl @eiiepa u saapo Peiiepa.
PasromepHasa cxomuMocThb psjia Pypbe.

[Toammcs sx3aMeHaTopa

YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3aceJannn Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.

[Tporokosa Ne
3aB. kadeapoit

Hucnpunanaa: MaTreMaTudeckKuii aHAJIU3
Kadenpa: maremaruku u MIIM
Qaxyjibrer: (PU3MKO-MaTeMaTu4eCcKuit

DK3aMeHaIMOHHbIN Omier Ne 12

1. CroiicTBa KOMIAKTHBIX IIPOCTPAHCTB (3aMKHYTOCThH, OTPAHUYEHHOCTh B METpPH-
YECKUX MTPOCTPAHCTBAX,3aMKHYTOE MOIMHOKECTBO KOMITAKTA, TIOJTHASI OTPAHUYEHHOCTD,
CYeTHasT KOMIAKTHOCTb. )

2. /InddepennupyeMocTb KOMIO3UIUN DYHKITAIA.

[Toammcs sx3aMeHaTopa
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremarnku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

Dk3aMeHaIMOHHbIN Omier Ne 13

1. CpoiicrBa HenpepbIBHBIX GYHKIHMIT Ha KOMIIAKTe (HempephIBHBI 00pa3 KOMIAKTA,
CYIIIECTBOBAHNE MAKCUMyMa U MUHUMYMa, HelIpepbIBHAs OMEKITNs eCTh roMeoMOp(U3M,
paBHOMEepHAs HENMPepBIBHOCTL (Teopema Kanrtopa)).

2. IlpousBognas 1o HalpaBJIeHHIO. ['pajiueHT.

[Toanmcs sx3aMeHaTopa

YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3aceJannn Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.

[Tporokosa Ne
3aB. kadeapoit

Hucnpunanaa: MaTreMaTudeckKuii aHAJIU3
Kadenpa: maremarnku u MIIM
Qaxyjibrer: (PU3MKO-MaTeMaTu4eCcKuit

Dk3aMeHaIMOHHbIN Omier Ne 14

1. HeaBubie orobpazkenus. Teopema 0 HESIBHOM OTOOPAZKEHUH.
2. T'msbepToBO npocrpanctso. basuc. Pax @ypbe.

[Tonucs sx3aMeHaTopa
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremarukn u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

Dk3aMeHaIMOHHbIN Omier Ne 15

1. Tpuronomerpuueckuii psa Pypbe; CXOAUMOCTD B cpe/ineM, paBencTBo [lapceBasis.
2. HeaBuble GpyHKIUN OHO MepeMeHHOil. Y paBHEHNE KACATEILHON MJIOCKOCTH.

[Tonucs sx3aMeHaTopa

YTBEPZKJ/IEHO Fopro-Anraiickuit
Ha 3aceJaHnu Kadeapbl rOCYJIapCTBEHHBINA YHHBEPCUTET
<< >> 20 I.

[Iporokos Ne
3aB. Kadeapoit

Hucnunanaa: MaTreMarudecKnii aHAIU3
Kadenpa: maremarnku u MIIM
QaxyabTeT: (PU3HKO-MaTeMaTHIeCKHH

DK3aMeHaIlMOHHBII Oonjer Ne 16

1. Cymwmbr Qeitepa u sapo Deiiepa. PaBnomepras cxopumocts psijia Pypoe.
2. Tpuronomerpudeckast cucrema B Ly[0, 27].

[Iomnucy sK3aMeHaTOPA
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremarnku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

DKk3aMeHaIMOHHbIN Omiaer Ne 17

1. qaCTHbIe IPOU3BOAHBIC BBICHINX IMOPAAKOB.
2. Heobxoammoe yeitopue auddepeHnupyeMoCcTH.

[Tonucs sx3aMeHaTopa

YTBEPZKJ/IEHO Fopro-Anraiickuit
Ha 3aceJaHnu Kadeapbl rOCYJIapCTBEHHBINA YHHBEPCUTET
<< >> 20 I.

[Iporokos Ne
3aB. Kadeapoit

Hucnunanaa: MaTreMarudecKnii aHAIU3
Kadenpa: maremaruku u MIIM
QaxyabTeT: (PU3HKO-MaTeMaTHIeCKHH

DK3aMeHaIlMOHHLI Oonjer Ne 18

1. QopmyJibl passoxkenus B psj Pypbe s HPOU3BOJILHOIO OTPE3KA.
2. JlocraTrounoe ycaosue JuddepeHInpyeMoCcTH.

[Iomnucy sK3aMeHaTOPA
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

DKk3aMeHaIMOHHbIN Omier Ne 19

1. HenpepbiBable 0TOOpakeHUsT B TOMOJOTHIECKUX MPOCTPAHCTBAX. JKBHUBAJEHT-
HOCTb Pa3JUYHBIX Olpe/leeHnil.
2. [110THOCTH TPUTOHOMETPUIECKUX MOJTHHOMOB B mpocrpancTse C[—, m].

[Toanmcs sx3aMeHaTopa

YTBEPZKJIEHO lopro-Anraiickuit
Ha 3aceJaHnu Kadeapbl rOCYJIapCTBEHHBINA YHUBEPCUATET
<< >> 20 I.

[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremaruku u MIIM
QaxyabTeT: (PUBHKO-MaTeMaTHIeCKUH

Dk3aMeHaInOHHbIN Omier Ne 20

1. Teopema 0 paBeHCTBE CMENIAHHBIX TPOU3BOIHBIX.
2. JIuneitnocTs oneparuu audpepennupoBanud.

[Iomnuch sK3aMeHaTOPA
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremarnku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

Dk3aMeHanMOHHbIN Omier Ne 21

1. /Tucpdepennupyembie orodpazKkenus, Npon3BoaHasi, auddepeHiua.
2. TomeomopdusMbI.

[Tonucs sx3aMeHaTopa

YTBEPZKJ/IEHO lopro-Anraiickuit
Ha 3aceJaHnn Kadeapbl rOCYJIapCTBEHHBINA YHHBEPCUTET
<< >> 20 I.

[IpoTokom Ne
3aB. Kadeapoit

Hucrmmimaa: _MaremaTndeckuii anaJms
Kadenpa: maremaruku u MIIM
DakyabpTeT: (OU3NKO-MaTeMaTHIeCKA

DK3aMeHaIlnoOHHBIN Oounjger Ne 22

1. Matpuna fxobu. duddeperiupyeMoctsb 0ToOpakeHusT ¥ €ro KOOPIANHAT.
2. OpToroHaJILHOCTH €€ BEKTOPOB, Pa3J/0KeHne (PYHKINU [0 TPUTOHOMETPUIECKOH
cucreme. /Ipyrue Buibl 0a3MCOB: Pa3/I0KeHHUe 10 CUHYCaM U KOCHHYCOM.

[Iomnucy sK3aMeHaTOPA
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YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acelaHnu Kadeapbl rOCYJAPCTBEHHBIA YHUBEPCUTET
<< >> 20 I.
[Tporokosa Ne
3aB. Kadeapoit

Hucnpunanaa: MaTreMaTudecKuii aHAJIU3
Kadenpa: maremarnku u MIIM
Qaxyjibrer: (pU3MKO-MaTeMaTu4eCcKuit

DKk3aMeHaIMOHHbIN Omier Ne 23

1. Teopema o mesiBHOI (DYHKIUN.
2. Panpt @ypre no cunycam u psiabl Pyphe 1o kocurycam Ha (0,7) Pax Oypobe B
KOMILIEKCHOI (hbopMe.

[Toanmcs sx3aMeHaTopa

YTBEPZKJ/IEHO Fopro-Anraiickuit
Ha 3aceJaHnu Kadeaphbl rOCYJIapCTBEHHBINA YHHUBEPCUTET
<< >> 20 T.

[Iporokos Ne
3aB. Kadeapoit

Hucnunanaa: MaTreMarudecKnii aHAJIU3
Kadenpa: maremaruku u MIIM
QaxyabTeT: (PUBHKO-MaTeMaTHIeCKHH

DK3aMeHaIMOHHBIN Oujer Ne 24

1. HepasencrBo Becceirs, papencrso [lapcesadisi.
2. NuBapuantaocts popmbl guddepeniualia.

[Iomnucy sK3aMeHaTOPA
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OneHounoe ¢pejicTBo
UnpuBuyasibaoe 3aanue Nel

1. Toxazars, uro unTerpas /(a) cxoaurcss paBHOMEPHO Ha MHOXKecTBe F

+o0
1. I(a) = [ e cos2xdr, E = |ag;+00), ag>0

0
+oo )

2. I(a) = 2f h‘?f_’—sll?fxdx, E = [og;+00), ag>1
+o0

3.I(a) = [ ®24s E=R

4. I(a) = f 1+édfa)4a E= (—OO;CL), a>0

1

5 1(a) = [z ' In®zdr, E = [ap;+00), ag>0
0
+

6. I[(a) = fooln(lﬂ)Z'de, E=[-a;a], a>0
P
7.0(0) = [ ©%2dy, E=R
T
8. :Ofm v, E=(-33)
1
2% arctg oz .
9.1 of \/i dz, E =10;2]
10. I(a) = Yw%dx, E = [ap;+00), a9 >0
oo
1. I(a) = [ e=9zR2dy, E = [ag;+00), ag>0

2
+oo

12. I(a) = [ %dm E = [ag; +), ay >0
)

+oo

13. (o) = [ ey, E = [0;400)
0
400

14. (o) = [ gFe**dz, E = [0;+00)
1
+oo

15. I(o) = [ (“2;"”2)2dx EFE=R
2

+oo |

16. I(o) = [ %dm, E = [ap;+00), o9 >0
0
+oo

17. I(a) = [ cos(az?)dz, E[1+ o)
0
+oo

18. I(a) = [ sin(ashz)dz, E = [3;+00)
0

2. Ucnionp3yqa uurerpaa Jdupuxmie u dpopmyny @pynaanu, BbIYUCIATH WH-

TerpaJi.
—+00

+o0
l.a) I(a) = [ 1_+Sz(m)dx; b) [ Slli‘j‘fdx a > 0.
0 0
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+oo +o0

2.a) I(a)= [ (22)2dz; b) [ 6WIZ;QCOS&”dx a>0.

JgOO . 2 +Og .4
3.a) I(a) = [ I dg; b) [ =il
0 0
too . +o0o
4.a) I(o) = [ #=dg; b) [ xi‘(“lf;"; dx.
0 0
+oo +oo
5.a) [(o) = [ sne—geostiy. p) | sz de.
—Soo +0o0 °
6.a) I(a)= [ ==22dx; D) [ %82 —dr, a>0, ac—b > 0.
0 0
too . +oo
7.a) I(a) = [ Sordy, p) [ smezesbrge o >0, 8> 0.
0 0
+oo 5 +o0
8.a) (o) = [ snEcosige. p) [ e *sin® Bz, a > 0.
0

+oo 400
9.a) I(a) = [ (822)3dy; b) [ e sinpadr, a > 0.
0 0

+oo +oo
10. a) (o) = [ %dm; b) f 2% cos 2axdx.

+00
11. a) I(a) = [ 2simas-sin2as . p) f e *sin fz%, a > 0.
12 I _ +Oosinzcos4md . b ’ In(1—a?z d < 1.
) 1) = [ et g [ |
400 1

13.a) I() = [ 22dy; p) bf%d@« o] < 1.

14. a) I(a) = [ smeeslegy.  p) fln(l ) e < 1.
oo +oo e
15 CL) I(O{) e f SlnIQQ‘TdI; f e “—e " de o > 0 /8 > O
0 0
+oo +oo
16. a) I(a) = f wd b) f azrctga:c do.
1

z2 21
0

“+oo +0o0

17.a) I(a) = [ 80xt@slr2q, o >0, B> 0; b) [ 2deeradebrgy o> (0 8> 0.

x2 x2

0 0
“+oo

. +o0 2.2
18. a) I(a) = [ Sm%i%dx; b) [ Wit sD) gz, a0 > 0, 8> 0.
0

52 +332
0

3 I/ICI'IO.TIBByH QI/IJIepOBBI I/IHTel"pa.J'IbI, BBIYNCJINTH I/IHTeI‘pa.TI
f 3 2(2 x) f (2— a:(1+x)3 f 3/( 2+a: )3(2—x) f \/5532 z)

5.]{’/(2—x)2(x—1)dx 6. f\/m T f\/ﬂzw 8. f\/7x+2)2

1
2/3 4y rdx v z(l—z) 3 x(1-x)3
f(ﬂ1 7= 10. f—2 . Sdz2<1_z‘> 11. f Vo dr 12, f—13 dzx
+oo
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17. fl L, 0<a<f 18]1“”) —l<a<?

4. IIpencraButs pyHKIUIO f (z) narerpanom Pypoe.

gt = { b ST g g el e <
R F e A B bt
5. (0= e e =2y {7 > fas
riw={5" mezo”
R Ry e
o g = {0 SIS g = {0 S5
@ ={ g st 2sm={ 5 il

cosx, ecmu |z| <7 22, ecmu |z| <7

15. f(z) =

0, ecim x € [0; 7| 0,
2 & < 2
:6) sinz, ecm |z| <7 18, f(z) = { x?,

17. f(z) = 0,

, ecn |x| >

Kpurepun orenku:

13. f(z) = { 0, ecan |z| > 7 14. f(z) = { 0,, ecin |x| > 7

cosx, ecau x € [—;0] 16. f(z) = { xsinz, ecmn |z| <7

ecan |x| >
ecmn |z <1
ecn || > 1

Kpurepun

Omenka

- BCE 3aJIlaHusl MHANBUYaIbHOW paboThl pereHbl BEPHO U MOJI-
HOCTBIO; - CTYJICHT MOZKET IIPOBECTH 3AIMUTY KaxKJOTO 3a/1a-
HUsS Y IOCKH, He UCTIOJIb3Ys PellleHNe; - CTYIeHT MOXKEeT 00bsIC-
HATDH BCE METOJIBI U TPUEMBL, HCIIOJIb3YEMBbIC B PCIIICHUH, 3HACT
TEOPETUIECKHE NPEANOCBIIKA BCEX METOJI0B U IPUEMOB;

"Oraugaro"

- BCe 3aJIaHVs WHANBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33/ IaHUSX pabOThl TOMYIIEeHB HeIrPyOble BBIYHUC/IN-
TeJIbHBbIe OMMUOKYU TTPH MPABUJIHBHO BBIOPAHHOM METOJIE; - CTY-
JIEHT MOKeT 1IIPOBECTH 3alluTy KarKJIOI'0 3a/laHusl C UCIOJIb-
30BaHUEM peIlleHns] Yy JOCKH WK 3a [apToil; - CTY/[eHT 3HaeT
METO/Ibl ¥ IPUEMBI, HCIIOJIb3yeMble B PEIeHNH, JIeMOHCTPUPY-
€T OCHOBBI TEOPETUYIECKUX 0DOCHOBAHUI METOJOB U IMPUEMOB.

"Xopormro"

- pemeno e Menee 65% Bcex 3a0aHuil MHAMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT 1 IMOHUMaeT MEeTOAblI U IIPpUEeMbI DEIICHIA
3aJaHUi; - CTYAEHT 3HaeT POPMYJIHPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCA METOALI W IIPpHUEMBI DEIIEHUuA 3a-
JaHWM’;

"VaoBsrerBopuressbHO"

- pemerno Mmenee 65% 3amanuii paboOTHL; - CTYJIEHT HE 00HAPY-
KBa€T 3HaAHUE U TIOHUMaHUE UCTTOJIB3YEMbIX UM TTPU PEITEHUN
3a/IaHUil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKrue OCHOBBI METOJIOB U TPHEMOB.

Heynosnersopurenbho.
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OneHounoe ¢pejicTBo
VnuBuyasibHoe 3ajganne Ne2

1. I/IBMeHI/ITb HOpAgO0K MHTErpUPOBAHNUL:
arccos y

lfdy f f(z, y)dz

2a 3a—x
2. [dx [ f(z, y)d
0 r—a
3. [dx ffx y)d
1 Inx
1 arcsiny
4. fdyffxydx+fdxffxy
0
1 T
5. [dx [ f(=, ydy—i—fd:r; f f(x, y)dy
—2 -2 2x—4
1 y 2 2y—y?
6. [dy [ [l y)dx+fdy [ flz, y)dx
0 —/2y—y? ! 2y—y?
2 y+2
7. [dy [ f(z, y)dzx
0 42
1 v 2y—y? 2 2=y
8. fdy I fl, ydet+ [ [ [z, y)do
0 2—y—y? L —v2y
9. [dz [ f(z, y)dy, a>0
o 0
1 y+y?
10. fdx [ flz, y)dy
0
11. f de [ f(z, y)d
7r/2 cos T
3 2x
12. fdxff(x, y)dy
2a:2—1
13. fda: [ f(z, y)dy
CEQ
N 4 N
14. fdm [ flz, y)dy+ [dz [ f(z, y)dy
0 -z 1 r—2
2 2\
15. fdx f f(z, y)dy
0 Vo2r—z2
1 222 -1
16. fdm f flx, y)dy
1 22

1 1+v1—22
17. [de [ f(z, y)dy
—1

x2

159



2 34+2z—x2

18. [dx [ [z, y)dy
-1 x2_1
2. Ilepexoas K MOJNIPHBIM KOOPAMHATAM, BBHIYNCINTh MHTEIPAJ:

B.1 [[cos(2? + y*)dady, rae (D) : 2* + y* < a%;
(D)

B2 [f :E;fyfdxdy’ rie (D) : 2% 4+ y* < ax;
(D)

B.3 [[/2?+ y*dxdy, vae (D) : 2* + y* < ay;
(D)

B4 [[4*VR? — a2dxdy, vae (D) : 2* 4+ y* < R?;
(D)

(D) : 2? + y? < ax;

B.5 ——Z—dxd
(‘g Ve T
B.6 [[sin(y/2? +y?)dady, vne (D) : 7 < 2? +y* < dr?;
(D)
B.7 ffﬁdl’dy, riae (D) :xQ _2:L‘_+_y2 :O,x2—4l’+y2 :0,
(D)

B8 [[(z + y)dzdy, rae (D) : 2%+ y* + 22 = 0,2 < 0,y > 0;
(D)

B.9 [[ —A—duxdy, rne (D) : 2* + y* + 4y = 0;
(D) +y?

Y

B.10 [[ /16 — a? — y2dxdy, vue (D) : 2? + y* = 4a;
(D)

B.11 [f(2"+22°y* +y*)dzdy, tae (D) 1 2 +y* =9,y = —V3z,y = — 5,0 < 0,y > 0;
(D)

B.12 ([ W drdy, tie (D) : 2?2+ y? = 4z, y < 0;
(D)

:E2+y2

B.13 = dxdy, D) : a? +y? = 2x;

({){ e dedy rne (D) : 2% +y T
a2y 4yt g D) 2242 = — T > > 0
B.14({){ e xdy, toe (D) : x*+y* =36,y = V3x,y 720,y > 0;

B.15 [[ —Vf;%dxdy, rne (D) : 2> +y?> =252 +y? =16,x = y,x = 0,y > 0;
(D)

12+y2

B.16 [[ 2=%dxdy, rne (D) : 2% + y* = 6x;
(D)

B.17 [[(2? — dwy)dwdy, rae (D) : 2° +y* =4,y =0,y = 2,2 > 0,y > 0;
(D)

B.18 [[ e+ dady, e (D) : 2> +y> = 2,2 > 0,y > 0;
(D)
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B.19 Y __dxdy, rne (D) : 2% + y? = 4x;
(é{w Y (D) Yy

B.20 [[ 5% dxdy, tae (D) : 2 +y? — 2z = 0;
(D)

2+y2

B.21 ffmfnyry dxdy, rie (D)3$2+y2:4,l‘2+y2:9;
B.22 ffm-l—my dl’d:g, rae (D)x2+y2=4,$:y7y:\/ﬁ,x20>y207

B.23 [[ /2?4 y? — 9dzdy, tae (D) : 2* + y* = 9,27 + y? = 25;
(D)

B.24 [[(2? + y*)dady, vae (D) : 2 + y* = 2,2 + y* = 9;
(D)

B.25 ff\/MQa rHe( ) x2+y2:9792$a$:07y20§

B.26 [[ Va2 + y2dxdy, tae (D) s a? + 4> — 4y = 0,2 < 0;

D

(3.) Borancauth miomanas (purypbl, OrpaHUYeHHON JTMHUSMMU:
B.l 2y = p, oy = q,y* = ax,y*> = bz, tne (0 < p < ¢,0 < a < b);
B2 xy=p,ay=q,y=azr,y=0bx,tae (0 <p<q0<a<b)
B.3y:‘;—i,y:i—i,x:z—i,x:%ﬁ,me(x>0,y>0,0<a<b,0<c<d);
B.4 yzﬁ—i,yz”é—i,xyzc%xyzd% rae (z >0,y >0,0<a<b0<c<d);
B5 (x42y— 174+ Qe +y—27=09;
B.6 (z — 2y +3)> + (32 + 4y — 1)* = 100;
BT7x=2y,y=3z,3v =2 -y, =4 — 2y;
B8x+y=arx+y=by=ar,y=PF0z,(0<a<b0<a<p);
B9 xy=a®,zy =02 =py,x=qy,(x >0,b>a>0,q>p);
B.10 y* = ax,y? = bx,x = py,z = qy, (0 < a < b,0 < p < q);
B.11 ¢ = ax,y? = bx,2* = py, 2> = qy, (0 < p < ¢,0 < a < b);
Bl12 zy =a*,zy =0* 22 = py, 2> = qu, (0 < p < ¢,0 < a < b);
B.13 22 =ay,z* = by, 2> = py?, 23 = qv*, (0 < a < b,0 < p < q);

B.14

[E
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22 2.2 2
B.19 (a— ‘|‘ z—) — 2
B.20 (& + %) = 2,
B.21 (22 + %) = 2a2(2% — 12);
2.2
B.22 ("%2 + %) =2y,

B.26 {/Z+ /L =1,2>0,y>0;

4. BEIMUCIUTD IJIOMAAL TOBEPXHOCTIH:
B.1 22 =22y,(0<z<a,0<y<b);
B.2 z = /2% + 42, ccm 22 4 y® < 2ax;
B.3 2z =22, ecm x < 2y < 4z, x < V/2;
B4 cz = zy, ecam (22 + y?)° < 2c2ayz, > O;
B.5 2az = 2% + 42, ecam (2% + 42)° < a2(x% — y2),x > O;
B.6 2az = 22 + 9% ecmn 22 + 2 < a?,y < z,2 >0,y > 0;
B7 22+ 1y*+22=R%, ecmaz+y<R,x>0,y>0;
B.8 22 + 1% + 22 = R2, ecomn (2% +42)° < R2(y? — 22);
B.9 2% = 22 + a2, ecqm y?(22% + a?) < a?2%,0 < x < q;
B.10 y* + 22 = 2ax, ecin y? < ax < a?;
B.A1 2 = /22 + 42, ecom 2% + y? < 2a;
B.12 22 + y? + 2% = d?, ecoin y* > a(z + x);
B.13 2?2 + y* = 2az, ecim 2 < 2° + ¢
B.14 y? + 2% = 2ax, ecom 0 < az < 2% + y?;
B.15 22 = y? + 2%, ecom 22 — y? < @?, Jy| < b;
B.16 2% = y? + 2%, econ 22 — 32 < a?;
B.17 22 = % + 22, ecom 2% < ay;
B.18 22 + 2% = 2ax, ecim y? < 2pa;

B.19 2 = ucosv,y = usinv, z = 4v, ecim z > 0,22 + 9% < 9;
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B.20
B.21
B.22
B.23
B.24

B.25
B.26

B.1

B.2

B.3

B.4

B.5

B.6

B.7

B.8

B.9

B.10

223 4 223 = @23 ecom y?/® + 22/3 < a2/3;

223 4 223 = 4?3 econ y? < 2px;

2% + 22 = 2ax, ecim y? < 2pax;

22 =y + 22, ecrn 22 < ay;

x = (a+beosv)cosu,y = (a+ beosv)sinu, z =bsinv, ecin 0 < v < u,0 <u <
5,a > b;

T =acos’ucosy,y = acos’usiny, z = asin®u, ecom 0 < u < 5,0 < ¢ < mcosu;

r=3u+3uv? — vty =v3—3v—3utv,z = 3w —v?),ecm 0 <v<1,0<u<w;

5. 3amaua Ha MPUJIO>KEHUs JIBOWHOro MHTErpaJa.

Haiitn maccy xKpyruioi miacTuHKU pajimycoM R, ecin MJIOTHOCTH 3TOM ILIacTHH-
KA B KaxKJOH TOYKE IPONOPIUOHAJIBHA PACCTOAHUIO OT 3TOH TOYKH 0 IEHTPA
IUIACTUHKY U PaBHA pPg Ha KPAIO IJIACTUHKU.

[I10cKOe KOBIO OTPAHWUYEHO JABYM$ KOHIMEHTPHYECKUMHU OKPYKHOCTSMHU, PaJIH-
yCBbl KOTOPBIX PaBHBI COOTBeTCTBeHHO 1 m 3. 3Hasg, 4TO IIOTHOCTH MAaTepHaJia
MTPOTOPIIMOHATbHA PACCTOSTHUIO OT TEHTPa OKPYKHOCTeH, HallTH Maccy KOJIbIIA,
€CJIN TIOTHOCTH Ha OKPYXKHOCTH BHYTPEHHErO KpyTa paBHA eTUHUIIE.

Haiitu Mmaccy nyiactuaku, umeronieii Gopmy KoJblia, paJinychl BHyTPEHHEH 1 BHEIII-
Hell OKPYZKHOCTH KOTOPOTO PaBHBI COOTBETCTBEHHO T W R, ec/iu MJIOTHOCTH TLaa-
CTUHKH B KayKJ0# TOYKe 0OPATHO MPOMOPIIMOHAIBHBI PACCTOSHUIO OT 3TOW TOUKHI
JIO LIEHTPa KOJIbIA.

Haiitn Mmaccy KBagpaTHON TIACTHHKHA CO CTOPOHOM a, ec/Iu IJIOTHOCTH MaTepuaia
IIJIaCTUHKI B K&)K,ZLOIU/I TOYKE IIPOIOPIHUOHAJIbHBI KBaApaTy paCCTOAHUA OT 3TON
TOYKH JI0 OJHON M3 BepIINH KBaJpara U PaBHA Py B LEHTPe KBaJApaTa.

Haiitn cratmaecknit MOMEHT OJTHOPOIHOTO MPAMOYTOJBHUKA IJIOTHOCTH P CO CTO-
poOHAMH a U b COOTBETCTBEHHO, OTHOCUTEJIHLHO €0 CTOPOH.

Haiitu cratudyeckuit MOMEHT OMHOPOTHOMN MJIACTUHKY TLJIOTHOCTHU p, 3aHUMAIOMIEit
06J1aCcTh, OrPAaHUYEHHYTO OJHOI apKoil muaunHApar = a(t —sint),y = a(t — cost);
u oTpe3koM npsamMoit y = 0 orHOocuTebHO Oocu OX.

Haiitu cratudeckue MOMEHTBI OTHOCHTEIBHO OCEH KOODJAMHAT CerMEHTA 3JLIAICA
2 2
% + iz = 1 orpanmuennoit upsmoit bx + ay = ab, x > 0;

BorancamTth MOMEHT WHEPIIMU OHOPOIHOTO Kpyra Maccoit M u pagmycom R orHO-
CUTEJBHO TOYKHW HA €0 OKPY2KHOCTH.

BLIYMCINTL MOMEHT MHepIMH oJHOpoaHoM maactunku x2 + y? = R? maccoit M
OTHOCUTEJIBHO TPAMOM, MPOXOILIIell Yepe3 MeHTp Kpyra U JiexKalleil B ero Ijiaoc-
KOCTH.

BBIYncauTh MOMEHT WHEPINH OTHOPOAHON maacTurbl 22 + y?> = R? maccoit M
OTHOCUTEHHO KAaCATEJhHON K OKPYKHOCTH ITOTO KPYTa.
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2 2
B.11 Bpramegurs MOMEHT MHEPHUI OJHOPOJHON MIACTUHBI 5 + Y- = 1 OTHOCHTEJIBLHO

b
OOJIBIIOH 1 MaJbIX oceil, ecyim eé Macca paBHa M.

B.12 BerameanTb MOMEHT WHePIUU OTHOPOMHOM mmacTuHbl ¢y = sinz, 0 < x < m,y =0
Maccoit M oTHOCUTEeTbHO IpsMoit y = 1;

B.13 Bpruucanrb MOMEHT HHEPIUK OIHOPO/IHON ILJIACTUHDBI,OIPAHUYEHHON JUHUSAMU AY =
352, r 4+ y = 2a maccoit M orHOCHTEILHO KaxK0#t 13 oceit KOOpuHAT.

B.14 BurYmcauTh MOMEHT WHEPIINH OTHOPOTHOMN MIACTHHEL,OTPAHIYeHHON INHIAME T~ 2py, y° =
2px Maccoii M OTHOCHTEIbHO KaxKJIOi M3 oceil KOOpIUHAT.

B.15 BeraucanTs MOMEHT WHEPIMH OMHOPOAHON miaacTuubl 7 = a(l + cos ¢) Mmaccoit M
OTHOCUTEJIBHO HOJIAPHON OCH.

B.16 BuramcauTh MOMEHT WHEPIUH OAHOPOAHOH maactunkm 12 = a?cos2¢ maccoit M
OTHOCHTEJILHO MOJAPHON OCH.

B.17 BprameanTs MOMEHT HHEPIUH OJHOPOTHON TTAaCTUHKYN xy = 4, xy = 8, x = 2y, T =
y(y > 0) maccoit M ornocurensuo ocu OY.

B.18 HaiiTy MOMEHT HHEPIUH OTHOCUTEILHO Hadya/1a KOOPAUHAT OJHOPOIHON I1IaCTHHDI
IJIOTHOCTBIO p 3aHIMAIOINIEi 06/1aCTh OTPaHIYeHHYI0 JUHIAME 12 +14% = 9, v +y =

0,z —y =0(z >0);

B.19 Haiitr KoOpAMHATHI IIEHTPaA TAKECTH OJHOPOIHON ILIACTHHKU, 3aHUMAIOIIeil 00-

JIACTh, OTPAHUYEHHYIO JUHUSAMUA Y = X,y = —T, T = 1,eCJI1 IJIOTHOCTD IJIACTUHKHI
B KazK/JIOif e€ TOYKe YMCJIEHHO paBHA PACCTOSHUIO OT ITONH TOUKM JI0 Ha4YaJ1a KOOP-
JITHAT.

HaiiTn KoopmHATHI IEHTPA MacC OJHOPOAHOI NJIACTUHKMN MJIOTHOCTH p,
OTPAHUYEHHOU JIMHUAMM:

B.20 y = 2%,y = 322,y = 3x;
B2ly=2z—1,9 =2,y =0;
B.22 y =4 — 22y + 2x = 4;

B.23 y =2z — 22,y =0;

B.24 y = 4z + 4,y* = 4 — 2x;
B.25 (£)2+ (4)*=1,2 >0,y > 0;
B.26 r = 9cos p,r = 4 cos p;

Kpurepun onenku:
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Kpurepun

Omenka

- BCe 3aJIaHus] MHAUBUIYaIbHONE paboThl pelieHbl BEPHO U MOJI-
HOCTBIO; - CTYJIEHT MOXKET ITPOBECTH 3allHUTY KaxKJ0TO 3a/la-
HUA Y JOCKH, He HCIIOJIb3Ys PellleHue; - CTYICHT MOXKET 00bsIC-
HUTH BCE METOJIBl U TPUEMBI, UCTTOJIb3yeMbIe B PellTeHNH, 3HAET
TEOPETUYECKHE TPE/IOCHIIKA BCEX METOJIOB U IIPUEMOB;

"Oranuno"

- BCe 3aJIaHVs WHAUBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JEHT MOXKeT IIPOBECTH 3allUTy KAarKJOTO 3aJaHns C HNCIOJIb-
30BaHUEM pelleHnd y JIOCKHA WM 33 NapTOIf; - CTYJAEHT 3HaeT
METOABI W IPUEMBI, HCITOJb3YEMBIe B PDEIIeHNH, TeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHIMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT W IMOHUMaeT MEeTOAbl U TPUEMbI DEIICHUA
3aJIaHUI; - CTY/IEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCS METOJIBl W ITPUEMBI pelleHus 3a-
JaHWMN;

"VaoBrerBopuressbHO"

- pemeno Mmenee 65% 3amanumii paboTLL; - CTYIeHT He OOHAPY-
JKHBAET 3HAHUE U IIOHHMAaHHe HCIOJIB3YeMbIX UM IIPHU PeIleHIH
3a/IaHWil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKhue OCHOBBI METOJIOB M TIPHEMOB.

HeynosnerBopureabHo.
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3amanue Nel

Banucars tpoiinoi unrerpan [[[ f(x,y,z)dzdydz B Bume moBTOpHOrO,

OneHounoe ¢pejicTBo

UnuBuyasibHoe 3aganue Ned

V)

obsacts (V) nmeer Bus:

B.1V ={(z,v,
B2V ={(z,v,
B3V ={(z,v,
B4V ={(x,v,
B.5 V ={(x,v,
B.6 V ={(x,v,
B.7V ={(z,v,
B8 V = {(x,v,
B9V ={(z,v,
B.10 V = {(z, v,
B.11 V = {(x, v,
B.12 V = {(x,y,
B.13 V = {(x,y,
B.14 V = {(x,y,
B.15 V = {(x,y,
B.16 V = {(z,y,
B.17 V = {(x,v,
B.18 V = {(x,v,
B.19 V = {(x,y,
B.20 V = {(x,v,
B.21 V = {(x,v,
B.22 V = {(x,v,
B.23 V = {(x,v,
B.24 V = {(x,y,
B.25 V = {(x,y,
B.26 V = {(x,y,

?)

z)
z)
z)
z)
z)
2)
2)
2)
2)
2)
?)
?)
z)
z)
z)
z)
z)
z)
z)
?)
2)
2)
?)
?)
z)

pa? 4 y? + 2% <daz,2? + y? < 322

cat 4yt 22 <tz >

2’ +y? <r’0<z<H;(H>R)};

5+ E+i<L2>20,y>0,22>0}

cat+y? <z,0<z< H};
0<2<1,0<y<1,0<2<1};
:(ac—r)2+y2+22§r2,x2+(y—r)2+22§7’2};
cx? +y? < 2ax,2? +y? < a? —az, z >0}

4x? + 3y + 2% < 48,0 < 22 < 42? + 3y},
e+t 22 <t a4y + 27 < 2z

cx? oy + 22 < 2R, 2 4 y? < 2%

p2? gt + 2 S 2yR a7y > 2

2?4 y? + 22 <82 —8,3(2? +¢?) < 2%}
0<z<4—a22?2+y*<1,2>0};
0<2<4—x,9* <2x+ 2}
r4y+2<20<4z<4—a22—yx>0y>0}
0<z<4—2* -y v +y| <2}

x>y 4 22 b < A4yt + 22

(22 +y?) = a2(2% — y2),0 < az < 4(2? + y2),z > 0}
0 <z <day,x+4y+2z<1};
0<2<3— 22+ 222 <y}

cy? <z < 4,2+ 92 <16}

0<z< 22— y2 x>0,y >2z—1};

ca? <at4y? <0a? -y —a? > 0,2 > 0}
cxt+y? > 322 2t + P - 22 < 2)

322 — 92 + 322 <0, 2% + 9% + 22 < 2ay}.
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Saganue Ne2
Boeruuciaure 06beMm Tesa V, ecam:

B.1V ={(z,y,2) : 2% + 2y* — 2% < a? 2% + 2% > 42°};

B2 V = {(v,y,2) : 2(2* + 2y%) < 2az < 3a\/a? — 22 — 22};
B3V ={(z,y,2) : 2® + 4y* < 2% a*® < 2® + 4y* + 2? < 9a*};
B4V ={(z,y,2): 2 + 3>+ 22 < R?, 2% +y? + 2*> < 2Rz};
B.5 V ={(p,¢,9) : p=asinp(l+ cosy),a > 0};

B.6 V ={(p,¢,¢): p=asinpcosp,a > 0};

B7V {xy,z (P2 =22y, 2 =2 +y,2=0,2 > 0};
B8V ={(z,y,2): 2?2+ =m, 2’ +y? =2z, 2 =22 + 32, 2 = 0};
BV ={(z,y,2) 2> +y? =22 22 +y> +a*> =22%,a > 0,2 > 0};
B.10 V = {(z,y,2) : 22 + > + 22 = a®, (2? + *)? = a®(2® — y*),a > 0, |z| > |y|};
B11 V ={(z,y,2) : z =2 + y*, 2* + y* = *(2* + ¢?),z = 0};
B12 V={(z,y,2) : ()’ + () =1,(£)*+ (¥)* = 22,2 = 0};
B13V ={(z,y,2) : ()’ +(4)*=1l,cz=ay,2=0,2 >0,y > 0};

)

?)

2)

z)

)

)

)

)ia? P+ 22 =4, 2 < 2+ Y2
):x2+y2+22:2az,22\/W};
Jiz=1l4+z4+y,z2=02r+y=12=0y=0}
Vixtytzrz=a2’+y’ =R’ r=0,y=0,2=0,a > RV2},
)

)

)

)

)

)

z)

2)

z)

o © WO ™
G G it
oo -~ (@) Ut
< < < <
e e TSNS
8 8 &8 B
\.l\l VN “N \.l\l

=2 yty=aty=12=0}
cz=2t 4yt 2 =202+ 2%y =z, y = 2°};

ws]
)
=)
<
~—
8
kS

:Z:x_kyjzzxy’x—ky:17x:0,y:0};

o)
[N]
—_
<
~—
8
\.N

422 =a% v+ y=ta,v—y=ta};

caz =22+ Y%z =22+ 2, (a > 0)};

caz=a* -2 -y z=a—z—y,z=0,y=0,2=0,a > 0};

=
—_
©
<
—
s
N NS NS < ? NS N < NS
IS

:z=6—x2—y2,z:\/m};
cx? P+ 22 = 2az, 2% +y? < 2P
B.26 V = {(ZL‘ y,2) 2t +yt =4z, 2z =x,2 = 2z}
3amanue Ne3

B.1 Haiitu maccy tena V = {(z,y,2) : 2 = 2 + y*, 22 + 22 + 9y*> = 6,2 > 0}, ecyu ero
IOTHOCTH p(x,y, 2) = 2.
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B.2

B.3

B.4

B.5

B.6

B.7

B.8

B.9

B.10

B.11

B.12

B.13

B.14
B.15

B.16

Haiitn Maccy2 rena V = {(z,y,2) : z = & + %2,2 = 3}, ecm ero mIOTHOCTH
plx,y, z) = x°.
Haiiru maccy rena V = {(z,y,2) : 2 = 2> + y*, 2 = 2y}, ec/iu ero mwiorHocThb
pz,y,2) =y.

OnpenenuTh Maccy 1rapa paguycoM R = 3, IOTHOCTH KOTOPOTO TPOMOPITHOHA -
Ha

PaCCTOSIHUIO OT 1IeHTpa Iapa, IPUYeM Ha PacCTOSTHUU eJMHUIIBL OT IeHTPa, 11JI0T-
HOCTb PaBHA JIBYM.

OnpenenTh Maccy MHPAMUILI, 0OPA30BAHHON ILIOCKOCTIME z + Y + 2 = a, T =
0,y =0,z =0, ec/iv IWIOTHOCTH B KaxKJ0H €€ TOYKe MPONOPIMOHAJILHA AlTIJIMKATE
3TON TOUYKMH.

OnpenennTh Maccy Teja, OTPAHHYEHHOIO IOBEPXHOCTAMU 2 = h u 2 = /12 + y2,
€CJIM TJIOTHOCTh B KayK/10f TOYKe NPOIOPIUOHAJIbHA AllIJINKATe 3TON TOYKU.

OmupeenuThb Maccy chepudecKoro cjos Mexk1y nosepxHoctaMu z2+y%+2%2 = a®> n

22+ 1y?+ 2% = 4a?, eciu IIOTHOCTD B KazKJI0ii eé TouKe 06paTHO ITPONOPIHMOHATbHA
PACCTOSHNIO TOYKN OT HadaJja KOOPIHHAT.

Haiitu maccy Kyba co CTOPOHO# a, ecyi ILIOTHOCTH €ro B KarKJI0H TOYKe paBHA
KBa/IpATy PACCTOSIHHUSA TON TOYKU J10 (PUKCHPOBAHHOM BEPIIMHBI KyOa.

HaiiT MOMeHT mHepIuu OTHOPOIHOTO Mapa maccoit M m pagmycom R orHOCH-
TeJIbHO TOYKHU Ha ero cdepe.

BorancanTh MOMEHT WHEPIUH OJHOPOITHOTO TeJsa

V:{(x,y,z):g—l—%—{—g:1,x:0,y:O,z:0,x20,y20,z20},

IJIOTHOCTH p OTHOCUTEIbHO ocu OZ.

Onpegenuts MOMEHT uHepimu onHopomnoro tena Vo= {(z,y,2) : z = 2% + ¢?,
x+y= =1,z =0} orHocurensuo ocu OZ.

Onpesie/InTh MOMEHT HHEPIHE ofHopoaHoro tena V = {(x,y,2) : 2% + y> + 2% =
2,22 + y* = 2%, (2 > 0)} orrOCHTEaBHO OCH OZ.

HaiiTi MOMeHT WHePIH HeoTHOPOoAHOTO mapa o2 + y? 4+ 22 < R?, maccsl M orHo-
CHUTEJIbHO ero JiiamMeTpa, ec/ii IJIOTHOCTh Iapa B TeKyIlel Touke p(z,y, z) mpo-
MOPIMOHAIBHA

DPACCTOSTHUIO 9TON TOYKH OT TEHTPA IIapa.

2 2
Haiitr KoopanHATHI TIEeHTPa TAKECTH OTHOPOIHOTO Teqa V' = {(x, Y, 2) S+ =

Hajitu KOOpauHAThLl HEHTPA TAZKECTH OJAHOPOIHOIO TeJIa
V=A(z,y,2): 2=+ v+y=a,2=0,9y=0,2 =0}

Haiitu KoOpMHATHI EHTPA TAXKECTH OJHOPOIHOTO TEJIa

2 2 2
V:{(x,y,z):z —|—y—+z—:1,x20,y20,z>0}.
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B.17 Haiitu KoopauHaTH IIEHTPA TIXKECTH OJHOPOIHOTO TeJIa

V=A(z,y,2): 2>+ 2> =a*y*+ 2 =d (2 > 0)}.

B.18 Haiitu KoopauHATH IIEHTPA TIXKECTH OJHOPOIHOTO TeJIa

v:{(‘xawa) :I2+y2:22,x—|—yzz}.

B.19 Haijitu KoopauHaTH IIeHTPA TIXKECTH OJHOPOIHOTO TeJIa

x2+y2

V=A{(.y,2) 2 =2"+¢" 2= —

B.20 Haiitr xKoopamHATH MEHTPa Macc OTHOPOTHOTO Tea,
cramu z = 0, 22 + % = 2z, z = 2% + 2.

B.21 Haiitn xoopamHATHI [EHTPa MacC OIHOPOJTHOTO Teja,

cramu az = a? — 22 — y?, z = 0.

B.22 Haijitu KoopaumHATH IEeHTpa MacC OJHOPOIHOTO TeJa,
cramn z+y=1,2=22+9y% 2=0,y=0,2=0

B.23 Haiitu xoopauHATHI IEHTPa MacC OIHOPOJHOTO Teja,
cravu 22+ 22+ 2 =R%, >0,y >0, 2> 0.

B.24 Hajitu KoopaumHaThl HEeHTpa MacC OJHOPOIHOTO Tela,
cramu x2 +y* = 322, 2 = H.

B.25 Haiitu xoopguHaTHl [EHTPA MacC OIHOPOJHOTO TeJia,
cravu £+ 44+ 2=1,2=0,y=0,2=0.

B.26 Haititu KoopamHATHI IEHTpa MacC OTHOPOJTHOTO Tena,

OT'paHUYIECHHOI'O

OTPaHUYEHHOI'O

OT'paHUYE€HHOI'O

OTPaHUYEHHOI'O

OT'pPaHUYEHHOI'O

OI'paHUYE€HHOI'O

OI'paHUYE€HHOI'O

ctaMu x +y+z2=2a,x=a,y=a,z=0,y=0, z=0.

Kpurepun orenku:
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x+y==+lz—y==1}

MOBEPXHO-

MOBEPXHO-

MOBEPXHO-

MOBEPXHO-

MMOBEPXHO-

MOBEPXHO-

MIOBEPXHO-



Kpurepun

Omenka

- BCe 3aJIaHus] MHAUBUIYaIbHONE paboThl pelieHbl BEPHO U MOJI-
HOCTBIO; - CTYJIEHT MOXKET ITPOBECTH 3allHUTY KaxKJ0TO 3a/la-
HUA Y JOCKH, He HCIIOJIb3Ys PellleHue; - CTYICHT MOXKET 00bsIC-
HUTH BCE METOJIBl U TPUEMBI, UCTTOJIb3yeMbIe B PellTeHNH, 3HAET
TEOPETUYECKHE TPE/IOCHIIKA BCEX METOJIOB U IIPUEMOB;

"Oranuno"

- BCe 3aJIaHVs WHAUBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JEHT MOXKeT IIPOBECTH 3allUTy KAarKJOTO 3aJaHns C HNCIOJIb-
30BaHUEM pelleHnd y JIOCKHA WM 33 NapTOIf; - CTYJAEHT 3HaeT
METOABI W IPUEMBI, HCITOJb3YEMBIe B PDEIIeHNH, TeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHIMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT W IMOHUMaeT MEeTOAbl U TPUEMbI DEIICHUA
3aJIaHUI; - CTY/IEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCS METOJIBl W ITPUEMBI pelleHus 3a-
JaHWMN;

"VaoBrerBopuressbHO"

- pemeno Mmenee 65% 3amanumii paboTLL; - CTYIeHT He OOHAPY-
JKHBAET 3HAHUE U IIOHHMAaHHe HCIOJIB3YeMbIX UM IIPHU PeIleHIH
3a/IaHWil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKhue OCHOBBI METOJIOB M TIPHEMOB.

HeynosnerBopureabHo.
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OneHounoe ¢pejicTBo
UnpuBuyasibaoe 3a1anne Ned

3amanue Nel
Berancianth KpuBOJNHENHBINT WHTETpaJ MO YKa3aHHO KpuBoiil L:

B.1 [ % L— orpesok AB, rie A = (0;-2), B = (—4,0);
(L)

z—y’

B2 [yds,L={(x,y):y=sinz,0<z<7};

(L)

B.3 [ (2* +y)ds, L— orpesok AB, tne A(0,1), B(—2,3);
(L)

B.4 f xyds, L— KOHTYpP KBajpara, OrpaHuYeHHOro Juaugvu x +y = 1, x +y = —1;
(L)

B.5 f ryds, L— yeTBepTb OKpyzkHOCTH 22 + y? = 1, Jlexkalad B 1IepBOM KBaJIpaHTe.
(L)

B.6 [(z+y)ds L= {(x,y) cx=acost,y =asint,0 <t < 5}7

(L)

B.7 [ (42* — y*)ds, L = {(x,y) : © = a(cos)’t, y = a(sin)*t};
(L)

B8 [ (2?+y*)"ds,L ={(z,y) : @ = acost,y = asint};
(L)

B9 [ zyds, tne L = {(x,y) : x =t —sint,y = 1 — cost, te[0, 2]} ;
(L)

B.10 [ %5 L= {(z,y): 2 =cost+tsint,y=sint —tcost,0 <t <2m};
(L)

2 +y2 Y

B.11 [ xds, L— Bepxuss nososuna Kpusoil r = 1+ cos p(0 < ¢ < 7);
(L)

B.12 [ (z + 4y)ds, L— npasas nerist Kpusoit 72 = cos 2p(z > 0);
(L)

B.13 [ |y|ds, L— xpusas r = a(2 + cos p);
(L)

B.14 [ (2* +y*+ 2%)ds, L = {(z,y,2) : & = cost,y =sint,z =t < [0,27]};
(L)

B.15 [ 22ds L=A{(x,y,2): x =acost,y = asint, z = at, te]0, 27|} ;

2 +y2 )

(L)

r = a(t —sint)
B.16 [ (2* 4+ y* + z%)ds, L = {(x,y,z) . y=a(l —cost) } ot toukn A(0,0,0) mo
(L) <

2z = 4asin 5
B(2ar,0,0);

B17 [ y*ds,L={(z,y,2): 2> +y* =2>=d*,x +y+ 2z = a};
(L)
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B.18 [ -4 L— orpesok mpsmoit y = x + 2, coeaunsomuit Toukn (2,4) u (1,3);
(L)

z+y’
B.19 xd_sy, (L)— oTpesox mpamoii y = § — 2, coepumsmonuii Touxu (0-2) u (4,0);
(L)

B.20 [ 2?ds, tne L— Bepxusist no10BuHA OKpyzKHOCTHT? + Y = a?;
(L)

B.21 [ zyds, L— upamoyronbauk, orparndensstii npsavbivu z = 0,2 = 4,y = 0,y = 2;

(L)
B.22 [ \/a? + y2ds, L— oxpyxuocts 22 + y* = ax;
(L)

B.23 [ y*ds, L— apka nuxaouast {z = a(t —sint),y = a(t — cost)} 0 < ¢ < 2m;
(L)

B.24 [ \/ﬁ, L— orpesok npsmoii, coepnusiiornuii Toukn (0,0) u (1,2);
(L) Ve
ds . _z o .
B.25 ({) T L— orpesox npsamoit y = § — 2, coeaunsaomuii Toukn (0,-2) u (4,0);

B.26 [ xds, rne L— orpesok npsamoit, coeaunsomuii rouku (0,0) n (1,2).
(L)

3amanue Ne2

Boraucaurh uHTErpasI:

B.l [ (2? 4+ y)dz + (y* + 2)dy + (2 + x)dz, tae (L)- smwmane 22 + y* = 4,0+ 2z = 2,
(L)
OJIOZKUTEILHO OPUeHTUPOBAHHBIH HA BEPXHeii CTOPOHE II0CKOCTH.

B2 [(zy+ 2))dz + (yz + z)dy + (xz + y)dz, vue (L)- okpyxkuocts z2 + y* + 2% =
(L)
a?, z+y+2z = 0, TONOKATENHHO OPHEHTHPOBAHHAS HA BEPXHEH CTOPOHE IJIOCKOCTH.

B.3 [ (22—y?)da+(2*—2?)dy+ (y* —2*+x)dz, rae (L)- smmune 22 +y? = 8z, a+y+z =
(L)
0, MOJIOKUTENHLHO OPUEHTUPOBAHHBIN Ha BePXHEH CTOPOHE ILIOCKOCTH.

B4 [ 2zydx+ z*dy +2*dz, rae (L)- somane 222 42y = 22, 2+ 2 = a, NOJO0KUTEILHO
(OL[))I/IeHTI/IpOBaHHbeI Ha BEpXHEH CTOPOHE MJIOCKOCTH.

B5 [ (y*+2%)dx+ (2 +2%)dy + (y* +2?)dz, rae (L)- Bepxusist neris Kpuoit 22 +y* =
(2Ll)‘,$2 + y2 + 22 = 4z, MONOXKUTENHLHO OPUEHTHPOBAHHASA Ha BHEITHEll CTOpOHE
BepxHeil nosrycdepsbl.

B6 [(z—a?—y)de+ (z+y+ 2)dy + (y + 2z + 2°)dz, tae (L)- kpusas y* + 2% =
(L)
22, > 0,22 + 3% + 22 = 2az, H0I0KATEIBHO OPUEHTHPOBAHHAA HA BHEIIHEf
cropose npasoil nosycdepst (z > 0)

B.7 [ 2*dx+2*dy+y*dz, vae (L)- kpusag 2°+y? = 2ax, z = Y 0 M0KITeTHHO

3
(L)
OPUEHTUPOBAHHAS HA BHENIHEH CTOPOHE KOHYCA.
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B8 [ z?xdx + (2 + x + y)dy + y*zdz, vae (L)- kpusas 2® + y* = az, 2 = y* + 22,
(L)
HOJIOKATENHHO OPHCHTHPOBAHHAS HA BHEINIHEH CTOPOHE IMIIHHIPA.

B.9 [ axyzdr + y*zdy + zx*dz, tae (L)- kpusas 2 + 22 = a®,y* + 22 = a®,x > 0,
(L)
IOJIOZKUTEJIbHO OPHUEHTHUPOBAaHHAA HA BHeITHEN CTOpPOHE IIEPBOro NUJINHIAPA.

B.10 [ (zy+z)de+ (yz+x)dy+yva® — 22dz, rae (L)- kpusag 22 +y2 + 2% = 2ax, 2% +
(L)
y? = a%,M0NOKATENLHO OPUeHTHPOBaHHAsA Ha BHYTPeHHeil CTOpOHe MIIHH/IPA.

(1,0)
B11 [ (22 —y)dz + (3y — x))dy;
(_17_2)

(1,0)
B.12 [ (32 — 2zy + y*)dx — (2* — 2zy)dy;
(0,1)

(2,3)
B.13 [ 2z(y* — 2)dz + 2y(2? + 1)dy;
(L,1)

(1,1)
B.14 [ z(1+ 6y*)dz + y(1 + 622)dy;
(0,0)

(2,3.4)
B.15 [ (2zy+y* +yz?)de + (a® + 2zy + x2?)dy + 2zyzdz;
(1,1,1)

(1,1.2)
B.16 [ x(y?+ 2%)dx + y(a® + 2*)dy + 2(2* + y?)dz;
(~1,1,-1)
(2,2,2)
B.17 [ yza¥* ldx + za¥* Indy + yz¥? Inxdz;
(1,1,1)

B.18 [ (2* — y*)dz + 2zydy, rae (L)-xouryp TpeyrosapHuka ¢ sepumzamu A (1,1),
(L)
B(3,1),C(3,3) ¢ momoKuTeIbHBIM HATIPABICHEEM 00XO0/IA.

B.19 [ (2*+2zy)dy, rae (L)- Bepxuss noosuna smmnca (£)?+(£)? = 1, npoberaemast

(L)
IIPOTUB YaCOBOM CTPEJIKU.

B.20 [ %, rae(L)- gacTh acTpousipl @ = acos®t,y = asin®t or Touxku A(a, o) 10
(ry *°TY
rouku B(o,a.);

B.21 ({) %er?%’a, rae (L)- orpesok muknonasl © = a(t—sint),y = a(t —cost) or Toukn

t =% 10 TouKn t = ;

B.22 (}[) %, (A,C u AC — B? > 0), rae (L)- okpyxnocts 22 + % = r?;
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B.23 [ y*dx — 2*dy, rae (L)- OKpy>KHOCTB paamyca 1 ¢ IeHTPOM B HAYAJIe KOODIHHAT;
(L)

B.24 f yide — x*dy, roe L: (z —1)? + (y — 1)? = 1;
(L)

B.25 [ (2* — y?)dz, tae (L)- orpesok mapaGoasl y = x? or Toukn ¢ abemuccoit x = 0
(L)
JIO TOYKH C abCIUccoil x = 2;

B.26 [ (z*—y?)dy, rue (L)- orpesok mapabosst y = x? or Touku (0,0) xo Touku (2,4).
(L)

3amanue Ne3

B.1 Haiitu mommaap s/mumca ¢ noayocsamMu a u b.

B.2 Haiitu maomans acrpoussl © = acost,y = asint, (a <t < 2m).
B.3 Haiitu niomaap HeTIn jeKapToBa JaucTta r° + y° = 3azy.

B.4 Haittir maccy yuacTka Kpuboit 12 + y?> = R?, pacmosoxKeHHOH B BepxHeil moury-
ILJIOCKOCTH, €CJIU IJIOTHOCTD B Ka2KJI01 €€ TOYKe IPOIOPIHOHAIbHA KYyOy OpAuHATHI
9TOU TOYKH.

B.5 Haiitu maccy koutTypa tpeyroabuuka ¢ sepmmaamu A=(0,0), B=(3,0),C=(0,4),
ec/I ero IIOTHOCTH B Touke M(X,y) papna § + ¥;

B.6 Haii i =%(e¢ai+ea = =
.6 HaiiTn maccy ydacTka IemHoil JUHAN Y = §(ea +e a), MeK Ty Toukamu ¢ = 0,z =
a, €CJIX IJIOTHOCTDh P B KaKJ0#W TOYKE paBHA %;

B.7 Haiitu maccy ayrm BuHTOBO# JimHUU © = acost,y = bsint,z = bt,0 < t < 2,
€CJIM ILIOTHOCTH B KarkJIOW €€ TOYKe paBHa KBa/ApaTy alllJIMKaThl.

B.8 HaiiTi craTuyueckuii MOMEHT OZHOPOIHOH Hmogyokpys:kuocTn 22 4+ 4% = R?,y > 0,
IJIOTHOCTH p OTHOCUTETHLHO ocu OX.
. a/ T Y . .
B.9 Borauennts Maccey menmuoft muHum i = §(es + ea), eciu e JuHeHHAsS IIOTHOCTD
_ 1.
p(l', y) - y_2’

B.10 Berauciaurs JauHy JIyTH KpuBoit p = asin® 1.

Qo

B.11 Beraucnurs gmumy gyra kpusoit y = 1 —Incosz(0 <o < 7).

B.12 Bbraucaurh KOOpJAMHATBHI HEHTPA TszKecTH Kpupoit @ = a(t — sint),y = a(t —
cost), (0 <t <m).

B.13 BbrmcauTh KOOpAMHATH HEHTPA TIXKECTH KPUBOH /T + VY= Va, (0 <z <a).

2 2 2
B.14 Haiitn meHTp TA:KeCTH AYTU acCTPOUJIBI T3 + 3 = a3, pacloJOKeHHON HaJ OChIO

Ox.

B.15 Beraucauth mioma s Guryphl, OrpaHnaenHoi actponioii ¥ = acos®t,y = asin®t, (0 <
t < 2m).
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B.16

B.17

B.18

B.19

B.20

B.21
B.22
B.23

B.24

B.25

B.26

B kaxKmoit TouKe CUIOBOTO MOJS CUIA MMeeT HaIpaBIeHHe OTPUNATETLHON IMO-
JIYOCH OPJIMHAT U paBHA KBaJpaTy aOCIUCChI TOYKHU Hpujioxkenus. Haiitu pabory
110151 IPH TIepeMelleHit eJUHIYHOlN Macchl o napabose 1 —z = y? or Touku (1,0)
1o toukn (0,1).

CuiioBoe 1oJie 06pa30BaAHO CHIION ?, PaBHOI PACCTOSHUIO TOYKA U MPUIOKEHUS
OT HAYAJIA KOODJMHAT ¥ HALIPABJICHHO! B HaYaJI0 KoopauHat. Haiitu paGory cuiibt
110JI51, 3ATPAYEHHYIO HA [IepeMelleHre MaTepUAIbHON TOUKU eJJMHUIHON MACCHI 110
nyre mapaboss y? = 8x o Toukn (2,4) 10 Touxn (4,4v/2).

[Tosie obpazoBano cujioit, UMeIoNIel NOCTOsHHYIO Besinuuny F u nanpasienue 1mo-
JgoxkuTenabHoi moayocn Ox. Haiitn pabory moJs, 3aTpadeHHyI0 Ha, IepeIBuKeHne
MaTepUaJIbHON TOYKHA €JIMHUIHON MAaCCHI MO X0y YaCOBOH CTPEAKHN BJOJIb YeTBEp-
TH OKPY2KHOCTH %+ y2 = RQ, JleKalleil B IepBOM KBaJpaHTe.

B xaxkm10i TouKe mI0CKOCTH JeficTBYeT cuia Fi MpOoeKInu KOTOPOoit Ha KOOpANHAT-
HBIe OCH paBHHL [, = 2,y, F)y = v +y. BEIYUCIUTL pabOTy CHJIBI IPU IIepeMeleHun
TOYKHU ¢ MACCOii, pAaBHO! €IMHUIE, U3 HadaJda KoopauHatr B To4Ky (1,1) no npsimoit

Yy =2z

Haiitu pabory ynpyroit cu/ibl, HAIpaBJIEHHONH K HaYa/y KOOPUHAT, BEJIMINHA KO-
TOPO IPONOPIMOHAJIbHA YIAJIEHUIO TOYKY OT HadaJja KOOPAUHAT, eCJAU TOYKa IIPU-

. 2 2
JIOZKEHU sl CUJIbl OLIMCHIBAET LIPOTUB X0/1a 4aCOBOH CTPEJIKU KPUBYIO (f) + (%) =1
JIEZKAIIYIO B 1IePBOM KBaJIpaHTe.

Haiitu jyuny ayru kpusoit © = 3t,y = 3t%, 2 = 2t3 or 0(0,0,0) m0 A(3,3,2).
Haittu gymny nyru kpupoit * = e ‘cost,y = e 'sint,z = e ' mpu 0 < t < 0.

HaiiTi MOMEHT MHEepPIUE OJHOPOIHON OKpYKHOCTH X2 + y? = a? OTHOCHTEIBHO e
JTHAMETDA.

Haiitu mwiomaips dburypbl, orpanndertoil kpusoit © = acost,y = bsint(0 < ¢ <
2m).

Haiitu Maccy moayokpyzxuoctd 2 + > = R?, pacnonokKeHHOH B HUKHeil IOJTy-
IJIOCKOCTH, €C/IH IJIOTHOCTD B KazK0i €8 TOYKe IPOIOPITOHAIbHA Ky0y OPITHATEL
3TON TOYKH.

Haiitu koopauuarsl menrpa macc ayru ¢ = a(t — sint),y = a(t — cost),z =
4a sin %, 0 <t < 27, ecnn eé IWIOTHOCTH B KarkKJIOM TOUYKe NPOIOPIUOHAJIbHA all-
ITHKaTE.

Kpurepun orenku:
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Kpurepun

Omenka

- BCe 3aJIaHus] MHAUBUIYaIbHONE paboThl pelieHbl BEPHO U MOJI-
HOCTBIO; - CTYJIEHT MOXKET ITPOBECTH 3allHUTY KaxKJ0TO 3a/la-
HUA Y JOCKH, He HCIIOJIb3Ys PellleHue; - CTYICHT MOXKET 00bsIC-
HUTH BCE METOJIBl U TPUEMBI, UCTTOJIb3yeMbIe B PellTeHNH, 3HAET
TEOPETUYECKHE TPE/IOCHIIKA BCEX METOJIOB U IIPUEMOB;

"Oranuno"

- BCe 3aJIaHVs WHAUBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JEHT MOXKeT IIPOBECTH 3allUTy KAarKJOTO 3aJaHns C HNCIOJIb-
30BaHUEM pelleHnd y JIOCKHA WM 33 NapTOIf; - CTYJAEHT 3HaeT
METOABI W IPUEMBI, HCITOJb3YEMBIe B PDEIIeHNH, TeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHIMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT W IMOHUMaeT MEeTOAbl U TPUEMbI DEIICHUA
3aJIaHUI; - CTY/IEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCS METOJIBl W ITPUEMBI pelleHus 3a-
JaHWMN;

"VaoBrerBopuressbHO"

- pemeno Mmenee 65% 3amanumii paboTLL; - CTYIeHT He OOHAPY-
JKHBAET 3HAHUE U IIOHHMAaHHe HCIOJIB3YeMbIX UM IIPHU PeIleHIH
3a/IaHWil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKhue OCHOBBI METOJIOB M TIPHEMOB.

HeynosnerBopureabHo.
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OneHounoe ¢pejicTBo
VnuBuyasibHoe 3aganne Neb

3amanue Nel
Bberunciauth mHTErpasl

B.1 ff zds, Tae S - 9acTh MOBEpXHOCTH T2 + 22 = 2az(a > 0), BeIpe3aHHAs OBEPXHO-
()

CTBIO 2 = \/72 + y?;

B2 [[(x+4y+ 2)ds, rae S - nosepxnocrs 22 + y* + 22 = a*(z > 0);

(s)
B3 [[ (22 +y?)ds, rae S - rpanuna rena /22 + 32 < z < 1
(s)

B4 [[(zy + yz + zx)ds, tae S - 4acTh KOHAECKO{l nOBepxHOCTH 2 = /22 + Y2, BBI-
(%)
pesaHHasg IIOBEPXHOCTBIO o2 + y? = 2ax;

B.5 —ds e S - gac eckoil mose ocC T = rcosu =
(g)f Nzl TJT qacCTh IUAJAHAPAYECKON NOBEPXHOCTH Y
rsinu,z =0, (0 <u<2m,0<v<H);

B.6 [[ z%ds, rae S - moanast noBepxHOCTH KOHyca /22 + y? < 2z < 2;
(9)

B.7 [[ zds, rne S - noBepxHoCTh T = ucosv,y = usinv, z = v, (u € [0,1],v € [0, 27;
(9)

B.8 ff 2%ds, rzie S - 9acTh KOHMYeCKO# MOBEPXHOCTH T = 1 COS U Sin @, Y = usin v sin ¢, z =
(S)
ucos @, p = const, ¢ € (0, Boyensemas yciosuamu v € [0,1],v € [0, 27];

> <£>f Jﬁ vie § - swmmeonn (£)° + (3)°+ (2)" = 15
AT pd T4
B.10 [f \/mds, re S - saImncon (%)2 + (%)2 + (%)2 =1;
(5)

B.11 [[(2?y* 4+ y?2? + z%2%)ds, tiae S - 9acTh KOHHYECKOH OBEPXHOCTH 2 = /22 + 12,
(%)
PACIIONOXKEHHAS BHYTPY IUUHApa 72 + y? = 2

B.12 [[(xy + yz + zx)ds, rae S - 9acTb KOHHUECKOH MOBEPXHOCTH 2 = (/2% + Y2, pac-
(9)
MOJIOZKeHHas BHYTPH IIJIHHAPa T2 + y? = 2x;

B.13 [[(2*4y?)ds, tae S - qacTb KOHUUECKOH HOBEePXHOCTH 2 = /22 + Y2, BbLIC/IsIeMAs]
&)
ycrnopueM z < 1;

B.14 [[ /2?4 y?ds, tne S - onpenenena B 3anaue Ne 13.
(S)
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B.15 [[ xyzds, rae S - wactb mapaboionna z = z* + y?, Begensemas yciosueM z < 1;
()

B.16 [[(2* + y* + 2%)ds, rae S - cdepa 2? + y* + 2% = R
(9)

B17 [[(2* + y* + 2z*)ds, rae S - nosepxuocts kKyba |z| < a, |y| < a, |z] < a;
&)

B.18 [[(2?4y*+2?)ds, rae S - nonmas nopepxuocts numHapa 22 +y? < r? 0 < z < H;
(9)

B.19 [[(a? + y*)ds, tme S - cdhepa a? + y* + 2 = R?;

(9)
B.20 [[(2? + y*)ds, rae S - nosepxuoCTH KOHyCa /22 + y? < z < 1;
(S)

B.21 [[(z+y+z)ds, tae S - wactb mnockocTn x +2y+4z = 4, Bl easIeMas yCJI0BUAMN

)
x>0,y >0,2>0;

B.22 [[(x + y+ 2)ds, tme S - wactb cdepst 22 + y? + 22 = 1, BoigeaseMas ycIoBueM
(%)
z > 0;

B.23 [[(2® +y* + z — 3)ds, rae S - wacrs nmapaGononga 2z = 2 — x? —y?, 2 > 0;
(%)

B.24 [[(2* + y* + z)ds, rae S - Bepxuas nonycdepa x? + y? + 22 = a?, z > 0;
(9)

B.25 [[(32* + 5y? 4+ 32 — 2)ds, rue S - uacTb KoHYCa Y = Va? + 22 jekamas MexKy
(S)
wiockoctamu y = 0,y = b;

B.26 [[(xy + yz + xz)ds, rae S - wactp Konyca z2 + y? = 2%,z > 0, sexkamas BHyTpH
()
manunapa o2 + y? = 2ax.

Saganune Ne2
Bprunciaurp nHTErpast

B.1 [[(2* 4+ y*)dxdy, tne S - mmxkuas cropona kpyra z2 + y* < 4,z = 0;
(%)

B.2 [[(2z —z)dydz + (v + 2z)dzdx + 3zdzdy, rae S - BepxHsisl CTOPOHA TPEYTOIBHUKA
(5)4—4y+2:4,x >0,y >0,2>0;

B.3 [[ zzdzdy, rne S - BHyTpeHHsst CTOPOHA IOBEPXHOCTH TeTpadapa & + Yy + 2 <
(f,)x >0,y>0,2>0;

B4 [[yzdydx + rzdedz + zydzdy, tne S - onpeneneno B 3ananun Ne 3;
&)

B.5 [[ydzdx, vae S - Bremnss cropona cdepsl 22 + y? 4+ 22 = R
(S)
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B.6 [[2*dydz, tue S - onpezenena B 3agade Ne 5;
()

B.7 [[(2°+z)dydz, tae S - BuyTpennss cropona moaycdepsr 22 +y? + 22 = R* 2 < 0;
()

B.8 [[2?y*zdxdy, tae S - onpenenena B 3anadte Ne 7
(9)

B.9 [[2%dz+ z*dxdy, rae S - Buemnss cropona gactu cdepnl 2 +y? + 22 = R* x <
(9)
0,y > 0;

B.10 [[ 2*dydz + y*dzdz + z*dxdy, vae S - Buemmnsist cropona cdepst (z — a)? + (y —
(S)
b)? + (2 — ¢)* = R%

B.11 [[ z%dxdy, tae S - BHyTpennss cropona nomycdepst (z — a)? + (y — b)? + 22 =
(9)
R% 2> 0;

B.12 [[(z —1)3dydz, tne S - Bremuas cropona noaycdepst 22 + y* + 2% = 2z, 2 < 0;
(9)

B.13 [[ dzdx, rae S - BHeNIHsS CTOPOHA HILIAICOUIA (5)2 - (%)2 - (%)2 =1;
(5)

B.14 [[yzdxdz, tae S - BHemHSAA CTOPOHA YACTH SJUIMICOUIA (f)2 + (%)2 + (%)2 =
(9)
1,2 > 0;

B.15 [[(22* + y* + 2*)dydz, tue S - BHeIIHsAs cTOpOHA GOKOBOH MOBEPXHOCTH KOHYyCa
(9)

VPP + 22 <z < H;

B.16 [[yz®dzdz, rae S - BHYTpeHHS CTOPOHA HACTH IJUJIMHJAPHYECKOIl MOBEPXHOCTH
()
2+ =22y<0,0<z<r

B.17 [[yzdedy+xzdydz+aydrdz, vae S - BHEIIHsS CTOPOHA YaCTH UIHEAPA 12+ =
&)
22<0,y>0,0<z<H;

B.18 [[ a%dydz + y*dxdz + z*dxdy, tae S - HEXKHAS CTOPOHA ACTH SJUIMIITAIECKOTO
(%)
napabotonia z = x2 + 2, z < 1;

B.19 [[(1+ 2z)dydz + (2x + 3y)dzdz + (3y + 42z)2xdy, tae S - BHEUHAS CTOPOHA HO-
(9)
BEPXHOCTHU §+ % +§ <l,z>0,y>0,2>0;

B.20 [[ zdzdy + (52 + y)dydz, tae S - BHeMmHAS CTOPOHA HOJHOM MOBEPXHOCTH KOHYCa
(9)
2?2 +y? <220 <z <4

B.21 [[ zdxdy+ (5xz+y)dydz, vae S -BHYTPeHHsIs CTOPOHA HILTHICOM A %—i— %4—22 =1;
(9)
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B.22 ([ zdxdy+ (5x +y)dydz, tne S - cTopona rpamunst obmactn 1 < 22 +y? + 22 < 4;
&)

B.23 [[a3dydz + y*dedz 4+ 2*dxdy, tne S - BHEmHAS CTOPOHA OBEPXHOCTH TETPASAPA
(9)
r+y+z<a,x=>0,y=>022=>0

B.24 ff w3dydz+iyPdzde+22dxdy, e S - BuyTpennas ctopona cdeps v2+y%+22 = R
(S)

B.25 [[a*dydz + y*dxdz + z*dxdy, vae S - cdepa 22 + y* + 2% = R?;
)

B.26 [[x*dydz + y*dxzdz + z*dxdy, tae S - BHemHAS CTOPOHA TOIHOII MOBEPXHOCTH
(S)
noymapa 2 + y? + 22 < R?, 2 > 0;

Saganune Ne3

B.1 Haiitu Maccy uactu Konyca z2 = y?+22, jexkaneii BHyTpH muaunapa r’+y° = 2ax
, €CJI TIJIOTHOCTD p = I;

B.2 Haiirn maccy napaGosmaeckoit o6onouxn z = 3 (2% + y?), (0 < z < 1), miornocts
KOTODOIi MEeHsIeTCsl 110 3aKOHY p = 2;

B.3 Haiitu maccy moycdepst 22+y*+2? = a2, (2 > 0), IWIOTHOCTH KOTOPO# B KazK 10t
e€ TouKe paBHa Z;
a

B.4 Haiitu crarnyeckme MOMEHTHI OJTHOPO/IHONW TPEYTroJIbHON IJIACTHHBI T + Y + 2 =
a,(z >0,y >0,z > 0), OTHOCHTENILHO KOOPJAMHATHBIX MIOCKOCTEN.

B.5 Beraucaurtb MOMEHTBI HHEPIIUH OTHOCHTEIbHO ocu 0z OTHOPOAHON cdepuueckoii
obonoukn 22 + y* + 22 = a*(z > 0), wioTHOCTH p,;

B.6 HaiiTy KoOpJJMHATHI IeHTPa TAZKeCTH YaCTH OJHOPOJIHOH IOBEPXHOCTH 2 = /12 + 12
BBIPE3aHHOH HOBepXHOCThIO 2 + 12 = ax;

B.7 Haiitu KoopuHaThl IEHTPA TAKECTH OJHOPOAHON oBepxHOCTH 2 = \/a? — 12 — 3% (v >
0,y >0,z +y < a);

B.8 HaiiTu MOMEHTBHI MHEDIHH TPEYrOJbHON MaacTuHKu = +y + 2z = 1, (z > 0,y >
0,2z > 0) OTHOCUTEJIHLHO KOOPJAUHATHBIX TIOCKOCTEH.

B.9 C kakoit cujioif npurdruBaeT OJHOPOJHAS yCEUEHHAs] KOHUYECKAsl MOBEPXHOCTD
x =rcosp,y = rsing,z =10 < ¢ < 27,0 < b < r < a) waorHOCTH P,
MaTepuaJbHYIO TOYKY MaCChl T, IOMEIIEHHYIO B BepHInHE 3TON IIOBEPXHOCTH

B.10 Oupejyienth craTndecKuii MOMEHT OTHOCHUTEJNILHO ILIOCKOCTH z = 0 OJHOPOJIHOI
(p = po = const) mosepxuoctu . +y + z = a, (x > 0,y > 0,z > 0);

B.11 Oupenenurs maccy, pacupeseiennyio mo mosepxaoctu Kyda 0 <z < a,0 <y <
a,0 < z < a ¢ MOBEPXHOCTHOH! IJIOTHOCTBIO P = PoTYZ;

B.12 Oupemenuts crarndecknii MOMEHT OTHOCHTEILHO TJIOCKOCTH 2 = () OJHOPOHOMN
(p = po = const) moBePXHOCTH 24+ +22=R% 2> 0;
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B.13

B.14

B.15

B.16

B.17

B.18

B.19

B.20

B.21
B.22

B.23

B.24

B.25

B.26

OmnpeeuTh allIIKaTy IHeHTpa Mace moayedepsl 22 +y2 + 22 = R%2.2 > 0 ¢
IIOBEPXHOCTHOM HJIOTHOCTBIO P = po;
OmpefenTh aNmIAUKaTy MeHTpa Mace moaycdepst 22 + 42 + 22 = B2 2 > 0 ¢

HOBEPXHOCTHOM IJIOTHOCTBIO p = por/ T2 + y2;

OmnpeeuTh allIMKATy IeHTpa Mace nogaycedepsl 22 +y2 + 22 = R, 2 > 0 ¢
TIOBEPXHOCTHOM MIOTHOCTBIO p = po(2? + y?);

OnpeeuTh ANMIKKATY MEHTPa MacC OTHOPOMHON MOBEPXHOCTH T = U COSV,Y =
usinv,z=av,0<u<a,0<v <,

OHpe,ILeIII/ITI) KOOpAUHaThbl IEHTPa MacCC YaCTH OAHOPOIHOI'0 KOHYCa ZL‘Z + y2 =
R? 2 .
mz ,0 S z < H,

HaiiTn KOOpAWHATHI IEHTPa MacC 4YacTH OJHOPOIHON MOoBepxHOCTH 2 + y° =
2c2,0< z < ¢

HaiiTi KoOopIuHATH IeHTpa Macc Bepxmeit noaycedepst z2 + 42 + 22 = R?, 2 > 0,
€CJIH MOBEPXHOCTHAS IJIOTHOCTH B KaKI0# €€ TOUKe paBHA PACCTOSHHUIO OT ITOM
Toukn J10 ocu Oz;

HaiiTn KoOpAMHATH MEHTPa Mace OHOPoAHOH ceprl 22 +y? 422 = R? 2 > 0,y >
0,z > 0;

HaiiTi KoopI@HATH MeHTPa Mace OJIHOPOIHO moaycedeps! 224132422 = R?, 2z > 0;

Haiitu MOMeHT MHepIUu OTHOPOIHON IOBEPXHOCTH

x = (b+ acos) cos p,

y = (b+acos)sinp,

z = asin; (b > a), nrorHoCTH p, OTHOCHTENBHO ocH O;

Haiitu MoMeHT MHEPIUU YacTH OJHOPOIHOMN BepxHell mosycdeps % + y2 + 2% =
a?, z > 0 IJIOTHOCTH p, JlezKallleit BHYTpU IUInHIpa 2 + 4% = ax, OTHOCUTEeJbHO
mIockocT © = 0;

HaiiTi MOMEHT HHEPIUH YacTH OZHOPOIHOrO NIINHAPA T2 + y? = ar IIOTHOCTH
p, nexareit suyTpu cepn 22 + 3% + 22 = a? orHOCHTENLHO MIOCKOCTH 2 = (;

HaiiTu MOMEHT HHepINH OIHOPOTHOH IOBEPXHOCTH T2 + y2 = 2ax,x% > 22 4 22
IUIOTHOCTH p OTHOCHTEIbHO ocu 0z

Haiitu maccy gacru xonyca 2 + 32 = 22,0 < z < 4, ecyin IJIOTHOCTb B KazKa0M
TOYKEe paBHa KBaJpaTy PAaCCTOsIHUS JIO BEPIINHBI.

Kpurepun onenku:
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Kpurepun

Omenka

- BCe 3aJIaHus] MHAUBUIYaIbHONE paboThl pelieHbl BEPHO U MOJI-
HOCTBIO; - CTYJIEHT MOXKET ITPOBECTH 3allHUTY KaxKJ0TO 3a/la-
HUA Y JOCKH, He HCIIOJIb3Ys PellleHue; - CTYICHT MOXKET 00bsIC-
HUTH BCE METOJIBl U TPUEMBI, UCTTOJIb3yeMbIe B PellTeHNH, 3HAET
TEOPETUYECKHE TPE/IOCHIIKA BCEX METOJIOB U IIPUEMOB;

"Oranuno"

- BCe 3aJIaHVs WHAUBUIYATbHON PAOOTH PellleHbl BEPHO W B
HEKOTOPBIX 33IaHUSIX pabOThl JOMYIIEHB HeIPYOble BHIUHUCH-
TeJIbHbIE OIMOKU 1PH IIPABUJILHO BHIOPAHHOM METOJE; - CTY-
JEHT MOXKeT IIPOBECTH 3allUTy KAarKJOTO 3aJaHns C HNCIOJIb-
30BaHUEM pelleHnd y JIOCKHA WM 33 NapTOIf; - CTYJAEHT 3HaeT
METOABI W IPUEMBI, HCITOJb3YEMBIe B PDEIIeHNH, TeMOHCTPUPY-
€T OCHOBBI TE€OPETUIeCKUX OOOCHOBAHWII METOJ0B U IPUEMOB.

"Xopormro"

- pemeno He MeHee 65% Bcex 3a0aHuil MHIMBUAYAJBHON pabo-
ThI; - CTYAEHT 3HaeT W IMOHUMaeT MEeTOAbl U TPUEMbI DEIICHUA
3aJIaHUI; - CTY/IEHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOPEM,
Ha KOTOPBIX OCHOBBIBAIOTCS METOJIBl W ITPUEMBI pelleHus 3a-
JaHWMN;

"VaoBrerBopuressbHO"

- pemeno Mmenee 65% 3amanumii paboTLL; - CTYIeHT He OOHAPY-
JKHBAET 3HAHUE U IIOHHMAaHHe HCIOJIB3YeMbIX UM IIPHU PeIleHIH
3a/IaHWil METOJIOB M MPHUEMOB; - CTYJEHT He 3HaeT (He MOHHU-
Maer) TeopeTuIecKhue OCHOBBI METOJIOB M TIPHEMOB.

HeynosnerBopureabHo.
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OneHounoe ¢pejicTBo
Komnoksuym Nel

HecobcrBenubiit uHTErpas ¢ mapamMmeTrpom
Kpurepuit Kotru
[Tpusnak Beiieprrpacca
[Ipu3nak dupuxiie
[Ipusnax AbGens
CsoiicTBa HecOOCTBEHHBIX HHTETPAIOB
Teopema 0 HeNPePBIBHOCTH HECOOCTBEHHOTO MHTErpasa ¢ IapaMeTpoM
Teopema o npeieIbHOM TIEPEX0/ie B HECOOCTBEHHOM MHTEIPaJie ¢ HapaMeTpoOM
9. NuaterpupoBanune wHTErpaja ¢ mapaMerpoMm
10. /TudpdepennupoBanne nuTerpaia ¢ mapamMmeTpom
11. Nuarerpan @pysianu
12. NuTerpas 1mo 6eCKOHEYHOMY ITPOMEXKYTKY
13. Unrerpan Ditnepa
14. B-dyukuus u ee coiicTBa (CUMMETPHIHOCTD, (hOPMYJIa MOHUKEHHUS)
15. T-dbyukrus u ee coiicTsa (hopMmysia Tpou3BoIHOMN, hopMy.Ia TonoHeHus, Hop-
myaia Diinepa-Taycca, hopMysia MOHUKeHNs )
16. Cesa3pb mexxay B u I
17. Nurerpanbuas dpopmyna Oypobe.

O NS OtE N

Kpurepun onenku:

Kpurepuu Onenka

Cryment moxker oTBeTuTh Ha He Menee, dyeM 80% sompocos | "Oramano"
KOJIZIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPXK ICHUI
n TeopeM, MO2KET IIPpUBECTU 1LJIaH A0Ka3aTCJIbCTBa OCHOBHbIX
YTBEPK/IEHUIl U TeopeM, He UCIIOJIb3Ysl JEKIIMOHHYO TeTPalb.

CrymenaT MoxeT OTBeTUTHL Ha He Menee, deMm (0% Bompocos | "Xopomo"
KOJIJIOKBUYMA, 3HaeT (POPMYJIMPOBKU OCHOBHbBIX YTBED2K ICHUIT
n TeopeM, MO2KET IIPpHUBECTU ILJIaH AO0Ka3aTeJIbCTBa OCHOBHbIX
YTBEPKAEHUl U TeOpeM, UCIOJIb3yd JIEKITUOHHYIO TEeTPAIb.

Crysenr moxer orBeruTh Ha He Menee, yem 60% Bonpocos | "ViaoBsaerBopureabHo"
KOJIJIOKBHYMA, 3HaeT (hOPMYJTUPOBKU OCHOBHBIX YTBEPZK ICHUIT
U TEOPEM.

Cryaentr MmoxkeT orBeruThb Ha Menee, yem 60% soupocos kou- | "Heyunosiaersopurenbno"”
JIOKBUYMA.
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OneHounoe ¢pejicTBo
Komnoksuym Ne2

Mepa 2Kopnana, uzmepumbie no zKopaany muozxkecrna
Kpurepuit uamepumoctu

CroiicTBa N3MEPUMBIX MHOYKECTB

Ilongarne KpaTHOTO MHTErpaJA

Cymwmbr [lapbdy. Kpurepuii cymecTBOBaHUS WHTETPaJIa
Bajaun, TpUBOIAIINE K TOHATHIO JTBOWHOTO WHTETpaJia
Kputepnii cymecTBoBaHUs IBOWHOTO WHTETPAIA
CBoiicTBa JBOWHOIO HHTEIPAJIA

9. Ceejienne MBOWHOTO MHTEIPAIA K TIOBTOPHOMY

10. 3amena mepeMeHHOH B ABOITHOM MHTErpaJe

11. TTpuioxkenust JIBOWHOrO WHTErpaIa

O NS OtE N

Kpurepuu onenku:

Kpurepun

Onenka

CrymeHT MoOXkKeT OTBeTUTL Ha He Menee, 4yeMm 80% Bompocos
KOJIJIOKBUYMa, 3HaeT (POPMYJIMPOBKH OCHOBHBIX YTBEPK IeHH I
n TeopeM, MOKET IIPHUBECTU ILJIaH AO0Ka3aTeJIbCTBa OCHOBHbIX
YTBEPXKJICHUN W TEOPEM, HE UCIIOIb3Y4 JEKIUOHHYIO TETPAIb.

"Oraunaao"

CrygeHT MOXKeT OTBeTUTb Ha He MeHee, yeM 70% BOIpocoB
KOJIJTOKBHUYMa, 3HaeT (POPMYJITMPOBKH OCHOBHBIX YTBEPKIeHH
n TeopeM, MOKET IPHUBECTU ILJIaH AO0Ka3aTeJIbCTBa OCHOBHbIX
YTBEPKICHUN W TEOPEM, UCIIOJIb3y4d JIEKITMOHHYIO TETPAIb.

"Xopormro"

CTygeHT MOXKeT OTBeTHTb Ha He MeHee, ueM 60% BOmpocos
KOJIJTOKBUYMa, 3HAaeT (POPMYJITMPOBKH OCHOBHBIX YTBEPKIeHH I
1 TeopeM.

"VaoBrerBopuressbHO"

CTygeHT MOXKeT OTBeTHTHL Ha, MeHee, yem 60% BOIpOCoOB KOJI-
JOKBUYMA.

"HeynosnerBopureibao"
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OneHounoe ¢pejicTBo
Komnoksuym Ne3

1. Tpoiinoit unrerpad.

2. Kpurepuit kybupyemocTtu.

3. 3ameHa mepeMeHHOl B TPOWHOM HHTerpaJie.
4. IlpuMmeHeHre TpOUHOTO HHTEIpaJa.

Kpurepun orenku:

Kpurepun

Omnenka

CrygeHT MOXKeT OoTBeTUTb Ha He MeHee, ueM 80% BOIpoCoB
KOJIJTOKBHUYMa, 3HaeT (POPMYJTHPOBKH OCHOBHBIX YTBEPKIeHH
n TeopeM, MOXKET IPUBECTU IIJIaH AO0Ka3aTeJIbCTBa OCHOBHbIX
YTBEPKJICHUN U T€OPeM, He HCIIOJIb3Y4 JIEKITHOHHYIO TeTPa/Ib.

"Orangarao"

CTygeHT MOXKET OTBeTHUTb Ha He MeHee, ueM 70% BOIpoOCoB
KOJIJTOKBUYMa, 3HAeT (POPMYJIMPOBKH OCHOBHBIX YTBEPKIEHH I
U TEopeM, MOXKET HPUBECTHU ILIAH JIOKA3aTeJHCTBA OCHOBHBIX
YTBEPKJICHUNA U TeOpeM, UCHOIb3Ys JIEKIMOHHYIO TeTPa/Ib.

"Xoporro"

CTygeHT MOXKeT OTBeTUThL Ha He MeHee, ueM 60% Bompocos
KOJIJIOKBHYMa, 3HaeT (POPMYJIUPOBKH OCHOBHBIX YTBEPKICHU I
U TEOPeM.

"VaosierBopuressbHO"

CTygeHT MOXKeT OTBeTHTHL Ha MeHee, yem 60% BOIpocoB KO-
JIOKBHYMA.

"HeynosierBopureabao"
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OneHounoe ¢pejicTBo
Komnoksuym Ned

1. Kpuponuneiinsiit narerpan 1-ro pona. (Popmysa maas napaMerpuaecKu 3a1anHoi
KPHUBOii, U B SIBHOM BHJIE)
2. Tlpustoykennst KPUBOJIMHEITHBIX HHTErpasioB 1-ro pofa (Macca, MJIHHA TYTH, MO-
MEHTHI )
3. KpuBonuueiiHbIll HHTErpaJ 2-1o poia
. CBsI3b MeK1y HHTerpajamMu 1-ro u 2-ro poja.
. TIprioxKeHus: KpUBOJMHEHHBIX HHTErPaoB (paboTa, MIoNab)
. ®opmyasa ['puna.
. YCJIOBHS HE3aBUCHUMOCTH KPUBOJHUHEHOIO HHTErPAJIA.
. Boccranosiienne dpyukimu mo noanoMmy auddeperimaly.
. Pabora cuyioBoro nosis.

O 0o ~J O Ut i~

Kpurepuu onenku:

Kpurepuu Ornenka

CrymenT MoxkeT oTBeTHUThL Ha He Menee, yeM 80% sompocos | "Oramano"
KOJIJIOKBUYMA, 3HaeT (POPMY/IMPOBKU OCHOBHBIX YTBED2K ICHUIT
n TeopeM, MOKET IIPHUBECTU ILJIaH AO0Ka3aTeJIbCTBa OCHOBHbIX
YTBEPIKAEHUI 1 TeopeM, He UCIOJIb3Y4 JeKINOHHYIO0 TeTPAIb.

Crygent moxker orseruTb Ha He Mmenee, yem 70% Bomnpocos | "Xopomro"
KOJIJIOKBUYMA, 3HaeT (POPMY/IUPOBKU OCHOBHBIX YTBEDK ICHUIT
n TeopeM, MOKET IPHUBECTU ILJIaH AO0Ka3aTeJIbCTBa OCHOBHbIX
VTBEPKJEHUI U TEOPeM, UCMOJb3Yys JIEKITNOHHYIO TEeTPAIh.

CryznenT mMoxer orBeTuTh Ha He Menee, yem 60% Bonpocos | "VmosaerBopureabHo"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKU OCHOBHBIX YTBEPZK I€HUIT
U TEOPEM.

Cryngent MoxkeT OTBeTHTHL Ha Menee, yem 60% sonpocos koi- | "Heynosnersopurennno"
JIOKBUYMA.
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OneHounoe ¢pejicTBo
Komnoksuym Neh

1. TloBepxHOCTHBIE MHTErpaJbl 1-T0 poja.

2. IloBepxHOCTHBIE UHTETPAJIBI 2-T'0 POIA.

3. [Tnomaap MOBEPXHOCTH, 33 JaHHO SIBHO (JIOK-BO, CAMOCTOSITEJIHHO)

4. MexaHHIeCKHe MPUIOZKEHNS HOBEPXHOCTHBIX MHTEIPAJIOB (CHJIA TPUTIZKEHUsT MAC-
ChI TIOBEPXHOCTBIO S, MJIOMIA/b TIOBEPXHOCTH, MOTEHITHA IPOCTOTO CJIOs ).

5. @opmyna Crokca.

6. @opmyna OcTporpaackoro.

Kpurepun onenku:

Kpurepun Onenka

Cryzment moxker orBeruTh Ha He Menee, yeM 80% sompocos | "Oramano"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPZK I€HUIA
U TeOpeM, MOKeT IIPHBECTH ILIAH JI0KA3aTeIbCTBA OCHOBHBIX
YTBEPZKJIEHUI U T€OpeM, He HCIOJIb3Y JEKIUOHHYIO TeTPAlb.

CryzmenaT MoxkeT oTBeTUTHL Ha He Menee, dem 70% sompocos | "Xopomo"
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPXK ICHUI
U TeOpEeM, MOKeT IIPUBECTH ILIAH JI0KA3aTeIbCTBA OCHOBHBIX
YTBEPKICHUI U TeOpeM, UCHOJIb3YS JEKIUOHHYIO TeTPAID.

CryzmenaT MoxkeT oTBeTUTHL Ha He Menee, 4yeMm 60% Bompocos | "YmosrerBopureabHo"
KOJIZIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPXK ICHUI
U TEOPEM.

CrygeHT MOXKeT OTBETUTH Ha MeHee, yeM 60% Bompocos koi- | "HeyunobiersopureabHo"
JIOKBHYMaA.
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OneHounoe ¢pejicTBo
KoJjuiokBuym NG

1. Kococummerpuueckue popmbl. Buenrnee npoussejenue.

2. Koopmunarnas 3anuck. [IpuBesenne K KOOPAUHATHOMY BHLY.
3. Boraucsienue KpuBOJMHEHHBIX HHTETPAJIOB C TOMOTIBIO Andpepennuaibabix GopM.
4. Buraucjienue moBepXHOCTHBIX HHTETPAJIOB C MOMOIIBIO JuddepeHnuaIbHbIX (hOpM.

Kpurepun orenku:

Kpurepun

Omenka

CTygeHT MOXkKeT OTBeTUTH Ha He Menee, yeM 80% BOmpocos
KOJIJIOKBHYMa, 3HaeT (hOPMYJIUPOBKH OCHOBHBIX YTBEPKICHU M
U TEopeM, MOXKET HPUBECTHU ILIAH JIOKA3aTeJHCTBA OCHOBHBIX
YTBEPKJICHUN B TeopeM, He HCIIOJIb3Y4 JEKIHOHHYIO TeTPaIb.

"Oraugaro"

CryzmenT MoxKeT OTBeTUTL Ha He MeHee, 4yeMm (0% Bompocos
KOJIJIOKBHYMA, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEDK ICHHIT
1 TeOpeM, MOXKEeT IMPHBECTHU ILIAH JOKA3aTeJIhCTBA OCHOBHBIX
YTBep:KIeHUI ¥ TeopeM, UCIOIb3Ys JeKIHOHHYIO TeTPaIb.

"Xopormro"

CryzmenaT MoxeT OTBeTUTL Ha He Menee, 4yem 60% Bompocos
KOJIJIOKBHYMa, 3HaeT (hOPMYIUPOBKH OCHOBHBIX YTBEPKICHU M
U TEOPEM.

"YaoeiaerBopureabHO"

CrymenT MoxkKeT OTBeTHTh Ha Menee, yeM 60% BOIPOCOB KOJI-
JIOKBHYMA..

"HeynosiaeTrBopureabHO"

OneHounoe cpejicTBO
Konrposnbuas pabora Nel

Konrposibnas pabora Nel.1

L
1. (P
2. (P) orpannuena qunmeit % + y? = 25.

I1. Borauciuth nnTerpasib:
1 1

L. [dx [(z+y)dy.
0

T
l+cosx

2.Ofda: Of (z +y)dy.

Bajarh wiomaab obaacru (P) HOBTOPHBIM HHTEIPAJIOM JABYMsI CIIOCOOAMU:
) - TPEYrONbHUK ¢ BepiimHamu B Toukax (2;2); (—2;2); (0;0).

Konrpoapnas pabora Nel.2.

L.
1. (P
2. (P) orpannuena junuamu y = 3z2;y = 3.

II. BoraucuTs HHTerpaJbl:
2 a

1. [dy [r*sin®pdr.
0o 0

1
2. [dx [ xy?dy.
0

2

3amark mwiomaab obaacti (P) MOBTOPHBIM HHTEIPATIOM JABYMS CIIOCOOAMU:
) - TpeyrosibHuK ¢ BeprmmHamu B Toukax (0;2); (1;1); (0;0).
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Konrposbnas pabora Nel.3.

Bajarh wiomaab obaacru (P) HOBTOPHBIM HUHTEIPAJIOM JBYMsI CIIOCOOAMU:

L.
1. (P) - gersipexyroapauk ¢ Bepmuaamu B Toukax (0;0); (1;0); (1,1); (2,1).
2. (P) orpannuena qunmeit 2 — 4z + y* = 0.
I1. Borauciuts nnTErpasib:
bl 3cosy
1. [dy [ dx
-z 0
42 g
Y
2. | dx dy.
3f 1f (z +y)

KonTpoabuas pabora Nel.4.

I. Bagare wromaae obaactu (P) TOBTOPHBIM HHTEIPATIOM JABYMS CIIOCOBAMEU:
1. (P) orpanudena junuaMu y = x%y = —x% + 2
2. (P) orpanwnuena qunusvu © = 0;y = 0; 2 + y = 3.

II. BoruucauTs HHTerpaJbl:
2

2 T
1 Y

1
x

Konrtposbnas pabora Nel.5.

[. smenuTh MOPSI0K MHTEIPUPOBAHUS B MHTEI'PAJIaX:

0 V1—z2
L [de [ f(z,y)dy.
—1 x+1

2—z2

2.0fdx [ flz,y)dy.

I1. Borauciurh nnTerpasibi:

3 5
1. [dy [ yda.

-3 y2_4
21 a

2. [dp [ rdr.
0 asin @
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Konrposbnas pabora Nel.6.

[. 3menuTh 1OPSI0K MHTEIPUPOBAHUS B MHTEI'DAJIAX:

1 2
L [dz [ f(z,y)dy.
0 V2z—z2

2 Y
2. [dy [ f(z,y)dx.
11
I1. Boraucsmrs HHTeIpaJibl:
% 3singp
1. [de [ dr.
-z 0
1 2x
2. [dx [ xydy.
0

—x

Konrposbnast pabora Nel.7.

[. I3smenuTh MOPSI0K MHTEIPUPOBAHUS B MHTEI'DAJIAX:

1. jdyff(x,y)dx.

—9 2

PR
2. Ofd:z: ! f(z,y)dx.

2
II. BoraucuTs HHTerpaJbl:
1. [ (z —y)dxdy,ecan obnact(P) 1y =0;y = x50 +y = 2.

(P)
2. [ 2*y*dzdy,ecim obnacts(D) @ 2® 4+ y* < 9.
(D)

Kontposbnas pabora Nel.8.

I. Bagark mromaak obnact (P) TOBTOPHBIM HHTEIPATIOM JABYMS CIIOCOBAMU:

1. (P) orpanuveHa JUHUAME T = 2;y = T; T = 2y

2. (P) orpanuyena JUHUAMEA 2y = 125y = .

II. BoraucauTs HHTerpaJbl:

1. [ y*sinadady, ecmu obnacrs(D) : w2 = 0,2 =my =1+ cosa;y = 0.
(D)

2. [ wsin(z + y)dady, ecmu obmacts(D) : 0 < <m0 <y <
(D)

bo |
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Konrposbnas pabora Nel.9.

[. 3menuTh 1OPSI0K MHTEIPUPOBAHUS B MHTEI'DAJIAX:

0 3 3 3
1.£dm_f f(x,y)dy—i—ofdxff(x,y)dy.

1 11—z
2._f1dx of f(z,y)dy.

II. BoraucauTs HHTerpaJbl:

1. [ aydady,ecin obnacrs(D) @y = z2;y* = x.
(D)

2. [ cos(z + y)dxdy, ecnn obmacts(D) : x = 0;y = m;y = .
(D)

Konrposbnas padora Nel.10.

[. IsMeHUTH NOPSAIOK WHTETPUPOBAHUS B HHTErpasIax:

1 2—y
1. fdy f fx,y)dx.
0 y

2 6—x
2. Ofdx 2f f(z,y)dy.

II. BoraucuTs HHTerpaJbl:
2 Iny

1. [dy [ e"dx.
1 0

4 2acy
2. [dx [ =dy.
2 z L

Konrpoapuas pabora Nel.11.

[. I3smenuTh MOPSI0K MHTEIPUPOBAHUS B MHTEI'DAJIAX:
1 2—y

1. Ofdy [ flx,y)dz.

4 Vi
2. Ofdx ! f(z,y)dy.

II. BeraucauTs HHTerpaJbl:
1. [ (z —y)dzdy,ecan obnacrs(P) 1y =0,y = ;2 — x = y.
(P)

V1—z2

f V1 — 2?2 —y2dy.
0

1
2.fd$
0
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Konrposibnas pabora Nel.12.

[. IsmeHuTh 1MOPSIJIOK MHTEIPUPOBAHKUS B HHTEIPAJIAX:
g \/1—y2 g \/1—y2

L [dy [ flzy)de+ [dy [ f(z,y)de.
0 y 0 y

I1. 3agars momaas obgactu (P) MOBTOPHBIM HHTErDAJIOM JIBYMsI CMOCOOAMHU, eC/TH

(P) orpannuena jauausivu © = —3;y = 0;y = = 111 Boraucants nHTErpasp:
1. [ dzdy,ecnn obnacts(P):2 —x = y;y? = 4o + 4.
(P)

Iny

2
2. [dy [ e*dx.
1 0

Kpurepun onenku:

Kpurepun Onenxka

- BCe 33JaHKs KOHTPOJIbHOH paboThl pereHsl BepHO U 1moHo- | "Oranano"
CTBIO; - CTYIEHT MOKET IPOBECTH 3ALIUTY KarKIO0r0 3aIaHusl
Y JIOCKH, He HCIOJIb3Ys PEIIeHNE; - CTYACHT MOKeT O0bICHUTD
BCE ME€TOAbl 1 IIpUEMbI, UCIIOJIb3YEMbIC B PEIIICHUU, 3HAET TCO-
perTndecKue IIpeAlOChlJIKH BCEX METOJ0B U IIPHUEMOB.

- BCe 3aJIaHUsl KOHTPOJBLHON paboThl pertenbl BepHo mwan B | "Xoporro"
HEKOTOPbLIX 3aJaHUAX pa6OTbI AO0ITYIIEeHbL Hery6bIe BBIYUCJIN-
TeJbHBIE OIMUOKH MPH MPABUJILHO BRIOPAHHOM METOJE; - CTY-
JIEHT MOYKET TPOBECTH 3AIUTY KayKJI0r0 3aaHUst ¢ UCIO/Ib-
30BaHUEM peIeHns] y JOCKH WIH 34 TapTOil; - CTY/IeHT 3HaeT
METOJBI U HPUEMBI, HCIOIb3YEMbIe B PEIleHuH, JTeMOHCTPUPY-
€T OCHOBBI TEOPETHIECKUX OOOCHOBAHUI METOJOB M MPHEMOB.

- pemrensl He Meree 60% Beex 3a1ad B KOHTPOJIBHOI pabore; - | "YaosaersopureabHo"
CTYJEHT 3HAET U IOHUMAET METOJbl U IPUEeMbl PeIlleHus 3a/1a-
HUI; - cTymeHT 3HaeT (pOPMYIUPOBKH OCHOBHBIX TEOPEM, HAa
KOTOPBIX OCHOBBIBAIOTCS METOIbI M NPUEMBI PEIIeHHs 3aJa-
HUA.

- KOJIMYEeCTBO BEPHO pelleHHbIX 3amad — menee 60%; - cry- | "Heymosmersopureabno”
JIEHT He ODHApPYKUBAET 3HAHHE W IIOHMMAHUE MCIOJb3YeMbIX
UM IIPH PEIleHUd 3aJaHuil MeTOIOB U MPUEMOB; - CTYICHT He
3HaeT (He HOHUMAET) TEOPETUICCKHE OCHOBBI METO/I0B U IIPH-
€MOB.
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OneHounoe ¢pejicTBo

Konrposibaas pabdora Nel

Konrpoapnas pabora Ne2.1

[. BeraucnTh KpuBOJIMHEHHBIE HHTETPAJIBL:

dS
L J , tie K - orpesok npamoit or A(0,0) no B(4,3).
KT Y
2
2. [2zydx + 2*dy, tne Ky = %,O <x<2.
K

II. BoraucauTh TpoiiHOM MHTErpaJ
11—z l-z—y

1
3. [de [ dy [ ayzd.
0 0 0

Konrponbnas pabora Ne2.2.

BbIauciuTh KpUBOJTMHEHHBIE HHTETPAJIBL:
(x —y)dS, rue K - orpesok upsimoit or A(0,0 10 B(5,7).

= 1 B HOJIOX)KUTEJILHOM HallpaB/ieHuu 00X0Ja 110 KOHTYPY.

3
y

dy [ zy/zdz.
0

Konrposibnas pabora Ne2.3.

[. BoraneuTh KpUBOJIMHETHBIE HHTETPAJTHI:
1. f xydS, rTme K -  KOHTYp  HpIMOYTOJbHHUKA C  BepIIHHAMH
K

A(1,1); B(5,1); C(5,3); D(1,3).
2. [zdy, ecin K - orpe3ok upsmoit, npoxogsmeii uepes touxkn A(1,3) u B(4,2).
K
I1. Borauciuts TpoitHON UHTETrpaI
2 V2r 2(y—z)
3. [dx [ dy [ wyd-.
0 2

0 —x

Konrponbnas pabora Ne2.4.

[. BBIYUCIUTH KPUBOJMHEHHBIC HHTETPAJIBI:
1. [(2* — y)dS, ecmu K - orpesok npsvoit or A(—1,3) no B(4,6).

=

2. [a*ydy — vy*zdx, ecim K - rtpeyrompauk ABCA ¢ BepmmHamu
K
A4(0,0); B(4,0);C(2,2)

I1. Berauciutes TpoitHON UHTETpaI
3 3z VTY

3. [dx [dy [ zdz.
0 0

0
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Konrponbnas pabora Ne2.5.

[. Boruncaurh KpuBoJIMHEHHbIE HHTEIPAJIbI:
1. [(4x 4 3y)dS, tne K - orpesok npsmoit or A(0,0) no B(5,8).
K
2.
K
I1. Boraucuts TpoitHON UHTETrpaI
1 1 4—x%—y?

3. [dx [dy [ d-=
- 0

ry — y?)dx + zdy, eciu K :y = 2\/1,0 <z < 2,

Konrponbnas pabora Ne2.6.
. BoraucanTh KpUBOJIMHEHHBIE HHTETPAJTHL:
as
1 [
KL=

2. [cosydr —sinydy, ecrm K :y = —z —2 <z <2

, riie K - orpesok npsimoii or A(0, —2) mo B(4,0).
)

IT. BBI‘{I/ICJH/ITB TpoitHOIT MHTETrpaa

3. fda:fdyf4+zdz

-1 2

Konrtposbnast pabora Ne2.7.

I quI/ICJII/ITb KpI/IBOJII/IHeI/IHbIe I/IHTeraJIBI
1. [(2® + y*)zdS, rue K - okpyxuocts 22 + y* = 4.

K
2. f 22 + 2zy)dx + (y? — 2zy)dy, tne K - myra mapaboast y = 22 ot Toukn A(—1,1)

;LO rouku B(1,1).

II. BoraucauTh TpoiiHOM MHTErpaJl
b a—y

Sfdyfdyfydz

Kourponrnas pabora Ne2.8.

I. Beraucauth KpUBOJIMHERHBIE HHTEIPAJIBL:
1. [2*y®xdS, tne K - xouryp ABCA 1TpeyroibHuka ¢ BepIIMHAMH

K
A(0,0); B(3,0); C(0,2).
2. [(zdy + zydz, tne K - orpesok upsamoit x +y = 2 or touxkn A(2,0) 10 Toukn

K
B(0,2).
IT. BBI‘H/ICJH/ITB TpoitHOI WHTETpas
Voo 2-2g
3. f dx f dy [ dz

1—x
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Konrposbnas pabora Ne2.9.

[. BoruucauTh KpuBOJIMHEHHbIE MHTEIDAJIbL:

1. [(=* 4+ y)dS, wme K - xomryp ABCDA ¢ Bepumnnamu
K
A(0,0); B(3,0);C(3,7); D(0, 7).
2. [ 2*dy +y*dx, ecin K - orpe3sok npsmoit 2z + 3y = 6 ot Toukn A(0, 2) 10 Toukn
K
B(3,0).
II. BoraucauTh TpoiiHOM MHTerpaJ
1 21 ltaty

3. [dx [ dy [ d=
S 1

Konrposbnas pabora Ne2.10.

Breranciaurb KpHBOHHHefIHbIe HHTEIr'paJibl:

L
1. [(2® +2y)dS, tne K - xountyp ABCA ¢ Bepmunavu A(0,0); B(4,0); C(0,4).
K
2. [(z —y)dy + (z + y)dz, ecin K - orpesox upamoii  —y = 3 or rouku A(0, —3)

K
1o Toukn B(3,0).
II. BoruucauTh TpoiiHOM MHTerpaJ

1 z2 2?4y

3. [dax [dy [ zdz
-2 T 0

Kpurepun orenku:

Kpurepun Ornenka

- BCe 33/IaHNs KOHTPOJIbHON paboThl pereHbl BepHO u moaHO- | "Oranano"
CTBIO; - CTYJAEHT MOYKET MPOBECTH 3AIMNATY KAZKJIOTO 3aIaHUS
Y JIOCKH, He UCIOJIb3Ys PEIICHUE; - CTYICHT MOKeT 00bICHUTD
BCE METO/IbI U TIPUEMBbI, UCIIOb3YEMbIe B PEIIeHHH, 3HACT TEO-
pPeTHYIECKHe MPEIIOCHIIKHA BCEX METOJ0B U MPUEMOB.

- BCe 3aJaHud KOHTPOJLHOH paboThl perieHbl BepHo mian B | "Xopoiro"
HEKOTOPBIX 3aJaHUAX pabOThI JOMYIIEeHB HEIPYOble BHITHC/IU-
TeJbHbIE OIHOKK IPHU MPABUILHO BHIOPAHHOM METOJE; - CTY-
JIEHT MOZKET IIPOBECTH 3ALIUTY KayKIOr0 3aJaHUs ¢ HUCIOJIb-
30BaHUEM pellleHns] Y JOCKH W/ 3a 1apToil; - CTy/leHT 3HaeT
METO/Ibl X IPUEMbI, HCIIOJIb3yEMbIE B PEIeHNH, JIeMOHCTPUPY-
€T OCHOBBI TEOPETHYECKUX 0OOCHOBAHUI METOI0B U IIPUEMOB.

- pewennl He Menee 60% Beex 3a1a4 B KOHTPOJIBLHOI padore; - | "YaosaersopureabHo"
CTyJEeHT 3HaeT U IIOHUMaeT MeTOAbl U IIPpPUEeMbI pEeHICHUA 3a,da-
HUIT; - CTYJAeHT 3HaeT (POPMYJIUPOBKH OCHOBHBIX TEOpEM, Ha
KOTOPBIX OCHOBBIBAIOTCA METOAbI U IPpUEMbI PEIIeHUA 3ada-
HUIA.

- KOJIMYECTBO BEPHO pemreHHbrx 3anad — Mmenee 60%; - cry- | "Heynosmersopurennno”
JIEHT He OOHapy KMBaeT 3HAHWE W MOHUMAaHUe MCIOJIb3yeMbIX
UM TIPU PEIIeHUH 3alaHuil MeTOJIOB U MPUEMOB; - CTYJEHT He
3HaeT (He MOHUMAeT) TeOPeTUIECKHe OCHOBBI METOJIOB U TIPH-
€MOB.
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OneHounoe ¢pejicTBo
KypcoBas pabora

no aucnuiinae MareMaTudecKuil aHaan3

CrpyKkTypa KypcoBoii paborsi: 1) TUTYIbHBIA JHCT; 2) miaH paboThl ¢ YKa3aHHEM
CTPaHUI] KasKJI0r0 BOIPOCa, MOABONpoca (MyHKTA); 3) BBeJeHue; 4) TeKCTOBOE U3JI0ZKe-
HHE TeOPeTHIECKOTO MaTepUasa ¢ HeoOXOIUMBIME CChLIKAMI HA UCTOYHUKH; H) 3a1a49K
C TIOAPOOHBIMU pENIeHusIMU (PelleHHble CAMOCTOSITENLHO CTYIEHTOM); 6) 3aKTI0YeHHE;
7) CIIUCOK WCTIOMB30BAHHON JTUTEPATYPHI; 8) MPUIOKEHUS, KOTOPBIE COCTOST W3 TaOJINII,
quarpamm, rpaduKoB, pUCYHKOB, cXeM. IIpu/IozKeHus pacioaraloTcd IoC/1e/10BaTe b-
HO, COTJIACHO 3aroJ0BKaM, OTPasKaloImuM uX cogep:kanue. Kypcosag paGora oneHuBa-
eTCs HAYYHBIM PYKOBOJIUTEJEM, UCXO/s W3 yCTAHOBJIEHHBIX Kadegapoil mokazaresei u
KPHUTEPHUEB OIEHKN KYyPCOBBIX PadOT.

ITpumepHas TemaTuka KypcoBbIX paboT

1. Narerpan @ypoe n npeobpazoBanne Oyphe.
2. ApdunHBIEe 1 TPOEKTUBHBIE MHOT00OpA3HS.
3. 3ajaun Ha rpadax.
4. Anropurm delKCTpHI.
5. Pemenne KpaeBbIX 3a7a4 1 aubdepeHInaabHbIX YpaBHeHHH Oa I TUCTHIECKIM Me-
TOJIOM.
6. Ilenounciennbie PyHKINUH.
7. Papl mo oproroHajgbHbIM cucteMam B Lola, b].
8. Hekoropsie Tomnojiornyueckue 3a/1a4u.
9. Yuciennoe perrerue 3a1a4 6€3yCJJOBHOR MUHEMHUBAIME METO/IOM I'PaIMEHTHOTO CILYC-
Ka.
10. CoberBennas wHdOpMaIus B BEPOITHOCTHBIX IPOIECCAX.
11. Perrenne TpUroHOMETPHUYECKUX YPaBHEHUI W HEPABEHCTB C MCIIOJIb30BAHUEM €JIH-
HUYHOU OKPYZKHOCTH.
12. Pemrenue 3aja4 0 3ajanun o0/iacTeil HEPABEHCTBAMU C UCHOJIb30BAHUEM $I3bIKOB
HPOTPAMMHUPOBAHUSI.
13. TlceBmoBBIYKIbIE MHOYKECTBA.
14. TItonemeeBa xapakrepuctuka. Hepaseuctso [Tosemes. Teopema [IToemest.
15. BeimykiocTs no Xeiimany.
16. KpuBu3na ri1ajikoit 1yru.
17. IlpuHNuT KOMIAKTHOCTH.
18. MebuycoBbl 0TOOpaKeHUsl U WX CBOMCTBA.
19. I'unepbosinydeckasi MeTpuKa, ruiepoondeckas JJIMHA U ILJI0IIA/1b.
20. AHrapMOHHYECKOe OTHOIIEHUE W aDCOMIOTHOE JIBOWHOE OTHOIITEHUE.
21. Ycaopue JlexTuHeHa.
22. Kongencaropsl. EMKOCTH KOHIEHCATOPOB.
23. YryioBasg MeTpHKA.
24. poiicrBenHoctsb nuddepeniuanos [Ipuma Ha KOMIAKTHON PUMaHOBON IIOBEPXHO-
CTH.
25. HopMmupoBaHHbIe ITPOCTPAHCTBA MYJIHTUILTUKATHBHBIX aBTOMOPMHBIX (POPM.
26. Anasor BapuarmonHoit ¢popmysrsl Payxa mns [Ipum nuddepenimalios.
27. Huxnusgs onenka unjexkca Kimddopia panra rpu.
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28. Bapuanuonuble IPUHIUIBI B TEOPUH KBA3UKOHMOPMHBIX KapT.

29. Teopema Kituddop/ia st BEIeCTBEHHBIX aJredpandeckux KPUBBIX.

30. I'pynna monojpomun u pgjbl [lyankape.

31. HenpepbiBaHoCTb To10MOphHBIX jTuddepeHnuanon npu KBazukoHMOpMHBIX j1edop-
MAITHSX.

32. BapuanuoHHubie METOJIbI JIJId MO/l PUMAHOBOI IIOBEPXHOCTH.

33. Bapuanus rosoMopdHbIX TuddepeHnuaIoB U UX IeprojIoB.

34. Bapuanuonusie (bopMyJIbl g abeaeBbX JuddepeHInaion.

35. pobHo-1uHeiinble 0TOOparKeHusT KOMILIEKCHOH ILIOCKOCTH.

36. Ilocrpoenune puMaHOBOI OBEPXHOCTHU, 3a/IAHHON Pa3/IMYHBIMU aJiredpanvdecKuMu
CTPYKTYPaAMH.

Kpurepun onenku:

Kpurepun Onenka

KypcoBasg pabora odopmieHa npaBuibHO, dubanorpacdude- | "Ormmaro”
CKHIf CIHCOK KYpPCOBOH paboThl ohopMJIeH COTJIACHO IpaBH-
sgaM. CTyZeHT MOXKeT H3/araTh CMBICT KypPCOBOH pabOTHI HC-
[OJIb3Y$l MPE3EHTAIMIO UK O€3 UCIOIb30BAHUS IPE3EHTAIMH,
HE UCIOJIB3Ys TEKCT KypPCoBoit paboThl. CTymIeHT MOXKET OTBe-
TUTHh Ha JOMOJHUTEJbHBIE BOIPOCH! 110 KYyPCOBOil pabore 6e3
WCIIOJIb30BaHUA TeKCTa paboThl. Hayuubiit pykoBoauTeb pe-
koMmeryeT ornenky "Orinano".

Kypcosas pabora odopmaena npabuibHo, Oubanorpacdude- | "Xopormmo"
CKHUII CIUCOK KYpPCOBOW paboThl 0popM/IeH COT/IACHO TPaBH-
jgaMm. CTyIeHT MOYKeT M3/1araTh CMBICJ KyPCOBOH pabOThHI HC-
MOJIL3YS MPE3EHTAINIO UK 6€3 UCIIOIb30BAHUS TPE3CHTAIH,
HEe HCIOJb3Yd TEKCT KypcoBoil paborsl. CTYIeHT MOXKeT OT-
BETHTH Ha JIOTMOJTHUTEIbHBIE BOIMPOCH 10 KYPCOBO paboTe ¢
UCTIOB30BAHIEM TeKcTa paboThl. HayaHblil pyKoBogHTENH pe-
KOMeH 1yeT oreHky " Xoporro".

KypcoBasg pabora odopmieHa OpaBuIbHO, dubanorpacdude- | "YaIoBaeTBOpuTe bHO"
CKHUil CIIMCOK KYypCOBOW paboThl OPOpMJIEH COIVIACHO MPAaBHU-
siam. CTyaeHT MOXKEeT W3/1araTh CMbIC KypPCOBOH paboThl mC-
[0JIb3Ys MPE3ECHTALMIO WK 03 UCIOIb30BAHMS IIPE3CHTAINMN,
€ UCI0JIb30BAHUEM TEKCTa KypcoBoil paborel. CTyaeHT MOXKeT
OTBETHUTH Ha JOMOJHUTEJhHBIE BOTTPOCHI IO KypPCOBOii padboTe
¢ HCIOJb30BaHHEM TeKcTa paborsl. HaydHblil pyKOBOAMTEJND
pPeKOMeHIyeT OIeHKY "YaoBi1eTBopuTeabHO" .

KypcoBast pabora odopmiena wernpaBuibio, bubanorpacdu- | "Heynosrersopureanuo"
YeCKHUil CIIMCOK KYpPCOBOH pabOThl OTCYTCTBYET WU O(OpPM-
JieH HenpaBuIbHO. CTyIeHT He MOXKeT H3JIaraTh CMBICJ KYp-
COBO# pabOTBHl UCHOIB3YS MPE3CHTAIMIO WX 0e3 HCIOJIb30-
BaHUsI [PE3EHTAINN, He HCIOIb3YsI TeKCT KypPCOBOH pabOTHI.
CTyILeHT HE MOXKET OTBE€TUTb Ha JOIOJHUTEJIbHbIC BOIIPOCHI
10 KyPCOBOit paboTe, HazKe UCIOJAb3yst TeKCT padboTbl. OT3hIB
HAYYIHOTO PYKOBOJHUTENA OTCYTCTBYET WJIW HAYYHBI PYKOBO-
JIATEIb He PEKOMEHIyeT JazKe OIeHKY " Y I0BJIeTBOPUTENHLHO" .
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OneHounoe ¢pejicTBo
Bompochl kK sk3ameny

1. Tousarne o6bema B n-MepHOM mpocTparcTBe (Mepa 2Kopnana). I3mepumbrie MHO-
JKecTBa.
MuozkecTBa Mephl HYJTh.
Onpenenerre KpaTHOTO HHTETpaJa.
CymecTBoBaHNe WHTErpaJa.
Ob6 HHTErpupPYEeMOCTH PA3PBIBHBIX (DYHKIIUIA.
CBoiicTBa KPATHOTO HHTErpaJa.
Caejienre KPaTHOTO UHTErPAJIa K MOBTOPHOMY.
Crejienne 1BONHOTO MHTErpaJja K MOBTOPHOMY.
O0ob1eHne Ha N-MEePHBIH CIydail.
. Obo6IenHOe NHTErpaThHOE HEPAaBeHCTBO MUHKOBCKOTO.
. O6beM n-MepHOro mapa.
. KpaTtnble waTETpAIHL.
. HezaBucumocts Mepsl 0T BBIOOPA CHCTEMBI KOODIWHAT.
. ®opmyasl Heotona—/leitonuna u Teitnopa.
. 3aMeHa mepeMeHHBIX B KPATHBIX WHTErpajax.
. JIuneitnbie 0TOOpaXKeHUsT U3MEPUMbIX MHOZKECTB.
. Merpuueckue cBoiicTBa JuddepeHnupyeMbx 0TOOparKeHUA.
. @opmysia 3aMeHbI TIEPEMEHHBIX B KPATHOM HWHTErPAJIe.
. leomerpudeckuii cMbICT aOCOMIOTHON BEJIMYUHBI IKOOMAHA OTOOpPAYKEHUS .
. KpuBosinHeliHbIe KOODUHATHI.
. KpuBosinHeliHbIe HHTETPAJIBI TIEPBOTO POJIA.
. KpuBosinHeliHbIe HHTETPAIBI BTOPOTO POJIA.
. KpuBosinneiinble mHTETpAIbI MO KYCOYHO-TVIAIKAM KPUBBIM.
. CymecrBoBanue unrerpajia Cruirbeca.
. Obo0IeHre TOHITHS KPUBOJUHEITHONO HHTErPAJIa BTOPOrO POJIA.
. ®opmyna ['puna.
. Beraucyienne miaomaeit ¢ moMoIb0 KPUBOJINHEHHBIX HHTETPAJIOB.
. leomerpuaeckuii cmbics1 3HaKa sskKOOMaHa 0TOOpaYKeHus TJIOCKO# 00/1acTH.
. YcoBus He3aBUCUMOCTH KPUBOJMHENHOTO WHTETpasa OT IIYTH WHTeTPHPOBAHUSI.
. CkangpHble 1 BeKTODHBIE MOJIS.
. O6 UHBApUAHTHOCTHU TMOHATHN T'PAINEHTA, TUBEPTeHIINNA U BUXPS.
. ®opmyna [aycca—Octporpaackoro. I'eoMeTpudeckoe onpeaeaeHne TUBEPreHIIIH.
. ®opmyaa Crokca. [eomerprdaeckoe ompeaeaeHne BUXpsi.
. Onpenenienne u CBOMCTBA MOBEPXHOCTHBIX WHTEIPAJIOB.
37. @opmysia Jjid NpeJCTaBACHUS TOBEPXHOCTHOIO WHTErpasa BTOPOTO pPOjia B BU/IE
JBOMHOTO WHTETPAaJIA.
38. IloBepxHOCTHBIE MHTErPAJIBI KAK IIPEIeJIbl HHTEIPAJIBHBIX CYMM.
39. [loBepxHOCTHBIE MHTETPAJIBI IO KYCOYHO-TJIAIKUM MOBEPXHOCTIM.
40. O60611IeHTe TTOHATUS TTOBEPXHOCTHOI'O HHTEI'PAJIA BTOPOIO POJIA.

© XN O W
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: (pusnko-MareMaTndecKuii MHKEHEPHO-TEXHOJIOTTIeCKHiT

Dk3aMeHannOHHBIN Omier Ne 1

1. Cesienne JBOMHOIO MHTEIPaJia K MOBTOPHOMY.
2. QopMyna g TpeicTaBIeHNs MOBEPXHOCTHOTO WHTET'pajga BTOPOTO poja B BUJIE
JBOWUHOIO MHTETrpaJIa.

Ilomnucey sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJannn Kadeapol rOCYIApCTBEHHBINA YHUBEPCATET
08.12.2025r.

[Iporokos Ne .
3aB. kadeapoii

Hucnpnanaa: MaTeMaTudecKnil aHAIU3
Kadenpa: maremarnku u MIIM
NuctutyT: (husnko-MareMaTHIeCKHi NHKEHEPHO-TEXHOJIOTTIECKHil

DK3aMeHaIMOHHBIN Omier Ne 2

1. CymecrBoBanme nHTErpaJIa.
2. O6o01IeHne TOHATHS MOBEPXHOCTHONO MHTErPajia BTOPOrO POIA.

Ilomnuce sK3aMeHATOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: (pusnko-MareMaTndecKuii MHKEHEPHO-TEXHOJIOTTIeCKHiT

DK3aMeHalnOHHLIN Omaer Ne 3

1. @opmynnt Heiorona—/leiitbnuna u Teitopa.
2. YcnoBus HE3aBUCHUMOCTH KPUBOJIHHERHOTO WHTerpaJia OT MYTH UHTETPUPOBAHUS.

[Toanuck sK3aMeHaTopa

YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acenannu Kadeapb rOCYaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.

[Iporokos Ne .
3ap. kadeapoit

Hucnumanaa: MaTeMarudecknii aHaIn3
Kadeapa: maremarnku u MITM
NucturyT: pusuko-mareMaTundecKuii NHKEHEPHO-TEXHOJIOTHIECKH I

DK3aMeHaIMOHHBIN Omiaer Ne 4

1. Kparuble nnTerpasibl.
2. CymectBoBanue naTerpana Ctuiarbeca.

[Toanuck sK3amMeHaTopa

200




YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: (pusnko-MareMaTndecKuii MHKEHEPHO-TEXHOJIOTTIeCKHiT

DK3aMeHalnOHHLII Ouaer Ne 5

1. Onpesiesienne KpaTHOTO HHTErPAJIA.
2. 'eomeTpuyecknii cMbICT 3HAKA IKOOMAaHA O0TOOPaKeHHUsI ILIOCKOH 00JIaCTH.

[Toanuck sK3aMeHaTopa

YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acenannu Kadeapb rOCYaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.

[Iporokos Ne .
3ap. kadeapoit

Hucnumanaa: MaTeMarudecknii aHaIn3
Kadeapa: maremarnku u MITM
NucturyT: pusuko-mareMaTundecKuii NHKEHEPHO-TEXHOJIOTHIECKH I

DK3aMeHaIMOHHBIN Omier N 6

1. Toustne obbema B m-mepHOM mnpoctpancTBe (Mepa Kopmana). V3mepumbie
MHOZKECTBA.
2. lloBepXHOCTHBIE HHTETPATBI KaK MpeIebl HHTErPATbHBIX CYMM.

[Toanuck sK3aMeHaTopa
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: dpusmko-mareMaTudecKuii HHKEHEPHO-TEXHOIOTHIECK Uit

DK3aMeHalnoOHHLIA Oomaer Ne 7

1. BaMena mepeMeHHBIX B KPAaTHBIX HHTErpasiax.
2. KpuBoamHeitHbIe HHTErpAJIbl IO KYCOYHO-TVIAIKAM KPHUBBIM.

[Toanuck sK3aMeHaTopa

YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acenannu Kadeapb rOCYaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.

[Iporokos Ne .
3ap. kadeapoit

Hucnumanaa: MaTeMarudecknii aHaIn3
Kadeapa: maremarnku u MITM
NucturyT: pusuko-mareMaTundecKuii NHKEHEPHO-TEXHOJIOTHIECKH I

DK3aMeHaIMOHHBIN Omier Ne 8

1. @opmysia 3aMeHbBI IEPEMEHHBIX B KPATHOM HHTEIrpaJie.
2. @opmyna [aycca—OcTporpajckoro. I'eomerpudeckoe onpejie/ieHue JTUBEPreHIy.

[Toamnuck sK3amMenaropa
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: (pusnko-MareMaTndecKuii MHKEHEPHO-TEXHOJIOTTIeCKHiT

DK3aMeHalnOHHLII Omaer Ne 9

1. Mepa zKopaana, u3mepumble 110 2KopaaHy MHOXKeCTBa.
2. NnTerpupoanune noaubx audepeHnnaios.

[Toamnuck sK3amMeHaTopa

YTBEPZKJIEHO Fopno-Ausrraiickuit
Ha 3aceannu Kadeapbt rOCY/IaPCTBEHHBII YHUBEPCUTET
08.12.2025r.

[Iporokos Ne .
3aB. kadeapoit

Hucnunanaa: MareMarudeckKnii aHAIU3
Kadenpa: maremarnku u MIIM
MucruryT: pusnko-mareMaTndecKuil HHKEHEPHO-TEXHOJIOITIeCK Uil

Dk3aMeHannoHHbIH Omiaer Ne 10

1. Kpurepuii uamMepumMocTu.
2. Burancienue TpoWHBIX WHTETPAJIOB.

Ilomnuce sK3aMeHATOPA

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceIaHun Kadeapbl rOCYJIapCTBEHHBINA YHUBEPCUTET
08.12.2025r.

[Iporokos Ne .
3aB. kadeapoii

Hucnmnanaa: MaTreMaTudecKuii aHaIu3
Kadenpa: maremarnkun u MIIM
NuctutyT: (husHKO-MaTeMaTHIeCKHH NHXKEHEPHO-TEXHOJIOTTIEeCKHit

DK3aMeHaIlMoOHHBII Onjaer Ne 11

1. CpoiicTBa M3MEPUMBIX MHOZKECTB.
2. JIBoitHOil MHTErpaJ B MOJAPHBIX KOOPANHATAX.

Ilomnucy sK3aMeHaTOPA
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: (pusnko-MareMaTndecKuii MHKEHEPHO-TEXHOJIOTTIeCKHiT

DKk3aMeHaAINOHHBINA Omier Ne 12

1. MHO»XkecTBa MepPHI HYIb.
2. Berauciienue mioma/ieil ¢ TOMONIBI0 KPUBOJTMHENHBIX WHTEIPAJIOB.

[Toanuck sK3aMeHaTopa

YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acenannu Kadeapb rOCYaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.

[Iporokos Ne .
3ap. kadeapoit

Hucnumanaa: MaTeMarudecknii aHaIn3
Kadeapa: maremarnku u MITM
NucturyT: pusuko-mareMaTundecKuii NHKEHEPHO-TEXHOJIOTHIECKH I

DK3aMeHaNMOHHLIA O6uaer Ne 13

1. O6ob1merHOE MHTETPATBHOE HEPABEHCTBO MUHKOBCKOTO.
2. ®opmyna ['puna.

[Toamnuck sK3amMenaropa
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: (pusnko-MareMaTndecKuii MHKEHEPHO-TEXHOJIOTTIeCKHiT

DKk3aMeHaIMOHHLIN Omier Ne 14

1. O6 uHTErpupyeMOCTH Pa3PBIBHBIX (DYHKIIHIA.
2. O6 UHBAapUAHTHOCTH MOHATHI I'DAJHEHTa, JUBEPIeHIIUA U BUXPSI.

[Toanuck sK3aMeHaTopa

YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acenannu Kadeapb rOCYaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.

[Iporokos Ne .
3ap. kadeapoit

Hucnumanaa: MaTeMarudecknii aHaIn3
Kadeapa: maremarnku u MITM
NucturyT: pusuko-mareMaTundecKuii NHKEHEPHO-TEXHOJIOTHIECKH I

DK3aMeHaNNOHHLINA O6uaer Ne 15

1. O6o01ere HA N-MepPHBI CIydaii.
2. O6obmenne NOHATHA KPUBOJIMHEITHOTO HHTErpajia BTOPOro POa.

[Toamnuck sK3amMenaropa
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: (pusnko-MareMaTndecKuii MHKEHEPHO-TEXHOJIOTTIeCKHiT

Dk3aMeHaMOHHLBINA Omier Ne 16

1. Cesienne KpaTHOrO MHTEIPaJia K MOBTOPHOMY.
2. Onupenenenue U CBOMCTBA IMOBEPXHOCTHBIX HHTEIPAJIOB.

[Toanuck sK3aMeHaTopa

YTBEPZKJIEHO Fopro-Anraiickuit
Ha 3acenannu Kadeapb rOCYaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.

[Iporokos Ne .
3ap. kadeapoit

Hucnumanaa: MaTeMarudecknii aHaIn3
Kadeapa: maremarnku u MITM
NucturyT: pusuko-mareMaTundecKuii NHKEHEPHO-TEXHOJIOTHIECKH I

DK3aMeHaNNOHHLIN O6maer Ne 17

1. O6bem n-mepHOTO TIIApA.
2. CKaJIIpHBbIE U BEKTOPHBIE TIOJIL.

[Toamnuck sK3amMenaropa
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YTBEPZKJIEHO Topro-Anraiickuit
Ha 3aceqannn Kadeapbl rOCYTaPCTBEHHBIN YHUBEPCUTET
08.12.2025r.
[Iporokos Ne .
3ap. kadeapoit

JMucrumuimaa: _Maremaruydeckuil anaJjims
Kadeapa: maremarnku n MITM
NucruryT: (pusnko-MareMaTndecKuii MHKEHEPHO-TEXHOJIOTTIeCKHiT

Dk3aMeHaMOHHBINA Omier Ne 18

1. HesaBucuMocTh Mepbl OT BBIOOpA CHCTEMbBI KOOPIUHAT.
2. 'eomeTpuyecknii cMbicsi aOCOMIOTHONR BeJIMYMHBI SKOOMaHa 0TOOpaKeHHs.

IToanuck sx3ameHaTopa

YTBEP2KJIEHO Fopro-Anraiickuit
Ha 3aceJaHnn Kadeapbl rOCYJIapCTBEHHBINA YHUBEPCUTET
08.12.2025r.

[IpoToxom N .
3aB. kadeapoii

Hucnrnanaa: MaTreMaTudeckKnii aHaIu3
Kadenpa: maremarnku u MIIM
NucTutyT: (buU3HKO-MaTeMaTHIeCKHH NHXKEHEPHO-TEXHOJIOTTIEeCKHit

DK3aMeHalMOHHEI 6ugaer Ne 19

1. Merpuueckue cpoiicrBa juddepeHnupyeMbix 0T0OpazKeHuil.
2. ®opmyna Crokca. [eomerpudeckoe onpe/eieHne BUXpPsi.

Ilomnuce sK3aMeHATOPA
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08.12.2025r.
[Iporokos Ne .
3aB. Kadeapoit

YTBEPZKJIEHO Topro-Anraiickuit
Ha 3acenannu Kadeaps rOCYTaPCTBEHHBIN YHUBEPCUTET

JMucrumuimaa: _Maremaruydeckuil anaJjims

Kadeapa: maremarnku n MITM

NucturyT: pusuko-mareMaTundecKuii MHAKEHEPHO-TEXHOJIOTHIECKH I

1. O6 uHTErpupyeMOCTH Pa3PBIBHBIX (DYHKIIHIA.

[Toanuck sK3aMeHaTopa

Dk3aMeHanMOHHLBINA Omiaer Ne 20

2. Boiuncienne miomaneil ¢ MOMOIIbI0 KPUBOJINHERHBIX HHTEI'PAJIOB.

Kpurepun orenku:

Kpurepun

Omnenka

- CTYZeHT 3HaeT (POPMYJIUPOBKH OLPE/Ie/ICHUI 1 MOZXKeT IIPH-
BECTH HECKOJIBKO MMPUMEPOB K KaXKJIOMY OINPeJeJeHnIO; - CTY-
JIEHT 3HaeT (POPMYJIUPOBKH BCEX YTBEPIKICHUN U TEOpEM; -
CTYJIeHT 3HaeT TJaH J0Ka3aTeJhCTBA BCEX YTBEPXKIECHWH W
TeopeM, yMeeT IpH HeOOXOJUMOCTH IPOBECTH IOJAPOOHOE J10-
Ka3aTeJbCTBO KayKJIOTO IMYHKTA; - CTYJIEHT MOXKET OTBETUTH
Ha JIONOJTHUTEIbHBIE BOIPOCHI 110 KYypCy 6e3 IpeBapuTeIbHOM
MMOJATOTOBKU. - CTYJIEHT MOYXKeT W3J1aTraTh OTBETHI Ha BOIPOCHI
9K3aMeHa y JOCKH.

"Oranarao"

- CTYAEHT 3HaeT (POPMYJIUPOBKH OLpPEICICHHI U MOXKET IIPH-
BECTH HECKOJBKO MIPUMEPOB K KayKJIOMY ONpPEIeJeHUIO; - CTY-
JIEHT 3HaeT (POPMYJUMPOBKHM BCEX YTBEPKJIEHUN U TEOpeM; -
CTY/JEHT 3HaeT IJIaH JIOKA3aTeJbCTBA BCEX YTBEpPXKJeHUil u
TeopeM, HO UCIBITLIBACT 3aTPYAHEHUS TPU MOAPOOHOM H3JI0-
KEeHUHM HEKOTOPBIX IIYHKTOB J0Ka3aTeJbCTBA; - CTY/IEHT MO-
JKeT OTBETUTH Ha JOTOJHHUTEILHBIE BOIPOCHI 110 Kypcy 0e3
IpeABAPATEIBbHON MOJATOTOBKH.

"Xopormro"

- CTYJIEHT 3HaeT (pOPMYJIUPOBKH ONPeaeeHril 1 MOYKeT TpPU-
BECTU IMPUMED K KaKJIOMY OIIPeJIeJIeHUI0; - CTYJIeHT 3HaeT
GOPMYJIUPOBKH BCEX YTBEPXKJICHHUM U TEOPEM; - CTYIEHT MO-
JKeT OTBETUTH Ha JOIOJHHTEIbLHBIE BOIPOCHI 110 Kypcy 0e3
peJIBAPUTETHHOM TTOATOTOBKH.

"VaoserBopuressbHO"

- CTYJEHT He 3HaeT (hOPMYIUPOBKH OIpeIe/IeHII WIH He yMe-
€T NMPUBOJUTH IIPUMEPHI I HUX; - CTYJIEHT He 3HaeT (hop-
MYJIMPOBKH OCHOBHBIX YTBEpPXKJIeHUN W TeopeM; - CTYJIEHT He
MOXKeT U3JO0KUTHh OTBET Ha 3a/IJaHHBIE BOMPOCHI.

"HeynosiaerBopureabHO"

KOHTpOJIbHI)Ie TECThbI N 3a/JaHNd
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Haspanue Bompoca: 1 (VK-1).
Popmynuposka Borpoca: CKOJIBKO HPEIeIoB MOXKET ObITh Y 1moc/ieaoBarebHocTu? Or-
BET JaiiTe B BUJE CJIOBA.
Karoua: Opun.

Haspanue Bompoca: 2 (YK-1).
sin
241

PopmynupoBKa Bonpoca: HaiiiuTe 3Havenne npou3BoaHol HYyHKINK § = B TOY-

ke v = 0. B kagecTBe oTBeTa MPUBEIUTE YNCIO.
Korou: 1.

Haspanue Bompoca: 3 (YK-1).
DopMyIUpOBKa BOIpoca: BepHo Jii, 9T0 y 3aMKHYTOr0 MHOYKECTBA €CTh TOUKH, He sIB-
JISTIOTIINECS] BHY TPEHHUMHE?
Kurou: Bepuo.

Hassanue Bompoca: 4 (YK-1).
DopmynupoBKa Bompoca: KakoBo 3HaueHne HWHTETrpasia

™

/ cos xdx?

—T

BapuaHTsl oTBeTOB: a) 1;
6) 0;

B) T;

r) -1.

Koou: 6.

Haspanue Bompoca: 5 (OIIK-1).
Dopmyauposka Bonpoca: OxapakTepu3yiite GyHKIUIO, /11 KOTOPOH U3 TOTO, 9TO Ty >
xy1 caenyet, uto f(x2) < f(z1). OrBeT gaiiTe B BHJE CJIOBA.
Kutrou: VoniBaeT nin yobIBaromias.

Hassanue sompoca: 6 (OITK-1).
DopmyupoBKa BOIpoca: Boraucure

1 Y
/dy/24x2dx.
0 0

Oteer paiiTe B BUIE 4UCJIA.
Koaou: 2.

Haspanue Bompoca: 7 (OIIK-1).
sinx
QopmysimpoBka Botipoca: Bepuo jin, uro dyuknus y = 7

HELIPEPLIBHA B KaxK 10U

Touke orpeska [—1,1]7
Kaou: Hepepwno.
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Haspanue Bompoca: 8 (OITK-1).
DopmyiupoBKa Botpoca: Psit

BapuanTtsr orBera:

a) CXOIUTCsT abCOTIOTHO;
6) pacxoauTcs;

B) CXOANTCS HEAOCOTIOTHO;
I) CXOJUTCS HECOOCTBEHHO.
Kiou: B).

Haspanue Bompoca: 9 (OITK-2).
Dopmysiuposka Boupoca: Kakoro poja pa3psis umeer dbyukuus f(r) B TOUKe Tg, ecjiu
lim f(z)# lim f(x), Ho 0ba 5Tu 3HaYeHus KoHeuHbl. OTBET Haiite B hopme cio-
r—x0—0 z—x0+0
Ba.

Kutrou: Tepgoro.

Haspanue Bompoca: 10 (OIIK-2).
DopMymrpoBKa Bompoca: Bepro s, uto dyukmua y = x? Ha orpeske [—1, 1] apngercs
PaBHOMEPHO HEIPEPBHIBHON?
Kou: Bepwno.

Hassanue sompoca: 11 (OITK-2).
B Kaxoii Touke H0ocTHTaeT MakcuMyMa (pyrkmug y = x° — 42?7 Orser maiite B dopme
qHuCIA.

Kiou: 0.
Haspanue Bompoca: 12 (OIIK-2)

@opmysiupoBka Boripoca: PyHKIuUs y = 5 Ha orpeske [—2,2]:
x —

BapuaHTBI 0TBETOB:

a) HempeprbiBHa,

0) Vmeer ycrpanuMblii paspbis;
B) Mmeer paspeiB 1 poja,;

r) meer paspbis 2 poza.
Kirou: a.

Haspanue Bompoca: 13 (OIIK-3)
PopmyaupoBka Borpoca: HalignTe KpuBOTMHEHHBINT HHTETPAT

I

/yd:p + xdy,
r

eciu I' - orpesok, ¢ maganom B Touke (0,0) u Konmom B Touke (1,1). OrBer maiite B
dopme gucia.
Kimou: 1.

Haspanue pompoca: 14 (OTTK-3)
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PopmyaupoBKa Bompoca: VIMerneM KaKoTo yIeHOTO Ha3bIiBaeTCss (hOpMYIa KOTOpast M03-
BOJISIET 3aMEHUTDH JBOMHONW MHTErpaJi 1o 00/IacTh MHTEIPaJOM 110 KOHTYPY o0JacTu

[]E2 22 iy [ b o
G

T

Kurou: I'pun win 'puna.
Haspanue Bompoca: 15 (OITK-3)
Bepro 1, uT0 HempepbiBHAg (DYHKIMS HA OTPe3Ke JOCTHTAeT CBOEr0 MAaKCHMyMa W
MUHHEMyMa?
Kmou: Bepno.

Haspanue Bonpoca: 16 (OITK-3)
Dopmyauposka Bonpoca: Pyakuus y = |z|:
a) VimeeT HempephIBHYIO POU3BOJHYIO Ha Beeil R;
6) He mmveer HempepbIBHOI PON3BOHON HU B OJHON Touke R;
B) VMeeT HeIPEpBIBHYIO MPOM3BOIHYIO BO BCeX TOYKaxX R, Kpome OTHON TOUKWY;
r) lIMeer HenpepbIBHYIO HPOU3BOIHYIO TOJIBKO B OIHOM Touke R.

Kawou: B.
Kpurepun orenku:
Kpurepun Onenka
84-100% oTBeTOB Ha 3aJaHUd TECTa, "Oranuno"
66-83% oTBeTOB Ha 3aJaHUA TECTA "Xoporo"
50-65% orBeTOB Ha 3aJaHHA TECTA "VaoBrerBOpuTeHLHO"
Menee 50% OTBETOB Ha 3aJaHUd TECTA "HeynosieTBopuTeabHO"

Cocrapurenn:K.¢.-M.H., gomeHt Typryea T.A., cr. npenomaBaress Baymun [.A.,
K.p.-M.H., gonent Tymuna M.N.
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