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1. Crpykrypa, u o01as TPYA0EMKOCTh AUCHUILIHHBI
OO1mas TpyA0eMKOCTh JUCIUILIMHBI cocTaBisieT 26 3a4eTHbIX enunul (900 yacos).

OuHas Gopma 00yueHHS

Ounas Gpopma oOyucHHS

Kype 1 2
Cemectp 1-2 3-4
Jlexmmn 76+68 72+68
[IpaxTryeckue (cemuHapckue) 76+68 72+68
3aHATHUS

JlabopaTopHbIe 3aHATHS

Kouncynpranuu

HToro ayTuTOpHBIX 3aHATHI 152+136 144+136
CamocrostensHas paboTa 19435 36426

Kypconas pabdora

dopma KOHTPOJIIAL

DK3aMeH

1-2 cemectpsl (63+63)

3-4 cemectp (36+54)

3adgeTr

OO0111€€ KOIUYECTBO YaCOB

468

432

2. eau ocBoeHMs TUCIUIIUHBI:

- pa3paboTKa MHCTPYMEHTapHO-METOIMYECKOTO alapara, HeoOXO0IUMOTO U OpraHW3aliul TOH YacTH y4eOHOTO
Mpolecca, B KOTOPOH MPOTEKaeT He TOJBKO ayJAUTOPHOE, HO M CAMOCTOSTEIbHOE U3YUeHUE CTYIEHTaMH MPOTPaMMbI
Kypca «MaTeMaTHyecKuidi aHalu3» B COOTBETCTBUHM C TPEOOBaHUSIMHU TOCYJAPCTBEHHOTO 00Pa30BATEIHLHOTO

CTaHJ1apTa HOBOT'O ITOKOJICHUA

- IIOBBINICHHUEC KadcCTBa O6pa30BaTe.HI:-HOFO mpouecca, HalpaBJICHHOIO Ha MNOATOTOBKY KOHKypeHTOCHOCO6HOFO

CIHELMAINCTA,;

- O6y‘ICHI/I€ OCHOBHBIM MaT€MaTH4YCCKUM MCECTOJaM, H€O6XO,Z[I/IMBIM U1 aHalin3a U MOJACIHMPOBAHUSA PA3JIMIHBIX

MMpOIECCOB U SIBIICHUI COIMAJIBHO-5KOHOMHUYECCKOI'O XapaKTepa IMpH MMOUCKE ONITUMAJIbHBIX peHIeHI/If/‘I.

3. MecTto aucuumniuHbl B crpykrype OITOIL.
JucunmumHa «MartemMaTudeckuii aHaIi3» OTHOCUTCS K JUCIUIUINHAM
Buioka 1. bazoBoit yactu b1.5.07.

J1s n3ydeHns TUCIUIUINHBI CTYICHT JIOJDKEeH:

3Hamy:

- OCHOBHBIC MOHSTHUS 3JIEMEHTAPHON MaTeMaTHKH, aJIreOpbl U DJIEMEHTAPHBIX (QYHKIUH,
- OTIpeneNeHus, MOIX0AbI K IIOCTAHOBKE M PEIICHNIO0 MAaTEMaTHYECKIX 3a/1a4,

- BJIeMEHTapHBIC MTOHITHS CHCTEMBl JTMHEWHBIX ajreOpandecKux ypaBHEHUH,

- OCHOBHBIE TIPHUEMBI NIPEJICTABICHHUS PE3YIHTaTOB MATEMAaTHUECKOTO UCCIICTOBAHMS.
OCHOBHBIE ITOHATHUS O TEOMETPUIECKUX 0OBEKTaX.

yMeThb:

- paccyXJaTh JIOTHYECKN ¥ OTIINYATh MIPAaBUIILHBIE PACCY)KICHUS OT HENIPaBUIIBHBIX,

- IPOBOJNUTH HECIIOKHBIC MATEMAaTHYECKUE BBIKIIA KU,

- CTPOUTH NPOCTEHIINE MAaTEMAaTHIECKUE MOIEIH U PEIIaTh SJIEMEHTapHbIE
MaTeMaTHYeCcKHe 3a/1a4u,

- KpUTHUYECKH aHAITM3UPOBATH ITOJIyYeHHBIE PE3YJIbTAThl PEIICHNSI MaTEMAaTHIECKUX
3aj1a4.

Bnaoems:

- HaBBIKAMH HCIIOJIb30BAHUS PA3INIHBIX
TEOMETPUIECKUX PUTYD;

METOJIOB pELICHUS 3a/Ja4, ypPaBHEHHH, ITOCTPOCHHUS

MpOoCTEeNINX



- BBIYHMCJIMTCIIbHBIMH HaBBIKAMU.

4. TpeGoBaHus K pe3yJIbTaTaM OCBOECHHS TUCHUIIHHBI

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBL Y CTY/ICHTA JOJI’KHBI OBITH C(l)OpMI/IpOBaHI)I CJICAYIOMNEC KOMIICTCHIIUN:
=FOTOBHOCTB HUCIIOJIB30BAaTh (I)yHIIaMCHTaHbHBIe 3HAHUA B 00JIACTH MaTeMaTHYECKOI'O aHaJIn3a, KOMIIJICKCHOTO U

(hYHKIIMOHATBFHOTO aHAIN3a, aNTeOphl, aHATTMTUIECKOI reoMeTpu, AuddepeHInaIbHON TeOMETPUH U TOTIOJIOTHH,
mudQepeHInaTbHBIX YPaBHEHUH, AUCKPETHON MaTeMaTHKH I MAaTEeMAaTHIECKON JIOTUKH, TEOPUH BEPOSTHOCTEH,
MaTEeMaTHYECKOHN CTATUCTUKY U CIyYaiHbIX MPOIIECCOB, YHCIEHHBIX METON0OB, TEOPETHIECKON MEXAHUKH B
Oynymeit mpodeccronansHol aestensHocTH (OITK-1);

-CIIOCOOHOCTB K CAaMOCTOSITEIIFHON HaydHO-HCCIIeoBaTenbckon padote (OIIK-3);
-CIIOCOOHOCTh MAaTEeMAaTHYECKU KOPPEKTHO CTABUTh €CTCCTBCHHOHAYYHBIC 3a/1a4H, 3HAHHE TTOCTAHOBOK

Kiaccudyeckux 3a1ad Mmarematuku (I1K-2);

-CIIOCOOHOCTBIO CTPOTO JI0Ka3aTh yTBEpKAeHHE, ChOpMynnpoBaTh pe3ynbTar, yBUAETh CIEICTBUS MTOIYYEHHOTO

pesynbrata (I1K-3).

BzanmocBs3b MJIaHUPYCMBIX PE3YJILTATOB O6yquI/IH o AUCHUIIIIUHE C (bOpMI/IpyeMI)IMI/I KOMIICTCHIIUAMUA

OIIOII
Koasr [Tnanupyemsble pe3yabpTaThl 00y4YeHUsl, COOTBETCTBYIOIUE (hopmupyeMbiM KomnereHuusm OITOTT
KOMITETEHIH 3Hamo ymemp énadems
OIIOIT
OIIK -1 - OCHOBHBIE TTOHATHS X METOIBI IIpumensTh HaBbIKaMU TIPUMEHEHUS
MAaTEeMaTHIECKOTO aHAN3a; HE0OXOJUMBIE METOIBI COBPEMEHHOT'O MaTeMaTHYECKOTO
- OCHOBHbIE MATEMATHUCCKHE MeTopl | MATEMATHIECKOTO WHCTPYMEHTAPHS TS PEIICHUS
HCCIIe HOBAHHA ¥ 0BIIHe anmapara s pas3NMYHBIX 3ajad.
00paboTkn
MaTeMaTHIeCKHE METOIbI PEIICHNUS KCTIEPHMEHTATBHBIX JAHHBIX,
3a/[a4, MCIONB3YEMBIC B €CTECTBCHHBIX | BLIGpaTh COOTBETCTBYIOLHIL
HayKax. MaTeMaTH4eCKU
METOA IS PeIICHUS U KOHTPOJIS
NPaBUIBHOCTH
peleHus.
OIIK-3 MHPOBO33pEHYECKOE 3HAYCHHE OPHUEHTHUPOBATBCS B OONACTH |METOAMKON IOCTPOEHHS, aHAIHM3a U
MaTeMaTHKH, POJTb H MECTO MaTeMaTH4eCcKoro aHanmm3a , |MpUMeHeHus MaTeMaTH4eCcKhX
MaTEMaTHKH B W3ydeHHH TIOIB30BATECS CHeLHaNbHON (MOAENEH /LA OUCHKH COCTOSHMA M
OKDYARIOIIETO MHDA. JIUTEpaTypoit B U3Y4aeMOH |IPOTHO3 PasBUTHA OKOHOMUIECKHX
o0nacTH,  BBIYMCISATH  TPEAEINBI |SBICHUIH n MIPOLIECCOB;
(GYHKIMM M TIOCJICIOBATEIbHOCTH, |MCIONB30BAHUS  MaTeMaTHYECKUX
HaXoIUTh IIPOM3BOJHBIE, CTPOUTH |METOJOB M OCHOB MaTE€MaTHYECKOTO
rpadukn HETIPEPBIBHBIX W [MOJENMPOBAaHMS B IIPAKTUYECKON
pa3pbIBHBIX  (QYHKLIUH, HaXOJUTh |IESTEIbHOCTH; JanpHeimero
HUHTETPaJIbI (ompezneneHHbIe, |MCIOIB30BAHUS HaKOTUIEHHBIX
HEOIIPEIETICHHBIE U |3HAHUH JUIsl PELIECHUs] TOW WIM UHOU
HECOOCTBEHHBIE),  OOOCHOBBIBATH |ITPOOIEMBI MIPUKIIATHON
BBIOOP CPEICTB, HEOOXOMUMBIX JIJISl |MAaTEeMATHKH;
pemieHus  KOHKPETHBIX  3a/ad | apryMeHTalud, BBIJIBIDKCHHS
MaTeMaTHIeCKOTO aHaIn3a , | TMIIOTE3 M X 0OOCHOBaHUS;
CBOIMTH TIOCTAHOBKHM 33Jad Ha | IOMCKa, CHCTEeMaTH3alliM, aHajIu3a
cofiepKaTeIbHOM ypOBHE K | 1 kiaccudukanum uHPOpManuy,
(opMaNbEHBIM M OTHOCHTh MX K | MCHOJB30BaHMS  Pa3HOOOpPa3HBIX
COOTBETCTBYIOILIUM pasnenaM | MHQOPMAIMOHHBIX ~ MCTOYHHKOB,
MaTeMaTH4ecKoro  aHalM3a W | BKJIIOYas y4eOHYI0 M CIPaBOYHYIO
JTUHEWHOH anreOpsI. JIUTEPATYPY.
[K-2 - OCHOBHBIC IIOHATHUS 3JEMEHTAPHOHM | NPUMEHATH meroabl |HaBbikamu [IPOBEIECHUS
MaTeMaTHKH, anreopsl U | MaTeMaTHYeCKOro aHajm3a i |AOKa3aTesbHBIX paccyXIeHHH,
AJIEMEHTAPHBIX (QYHKINIT; pereHus THHOBBIX |2PTYMEHTALNH, BBIJIBHOKEHHS
- ONPENENCHNS,  TOMXOMBL K | oo enx sanau mpH THIIOTE3 U X 0OOCHOBAHUS.
MIOCTaHOBKE u PELICHUIO
MATEMATHUCCKHX 33T, HCCIICOBAaHUA  MAaTEeMaTHYECKHX
MoJienen (buznuecKux,

- DJJICMCHTApHBLIC TIOHATHA CHUCTCMBbI




JIMHENHBIX anreOpandecKux
YpaBHEHHU;

- OCHOBHBIC TIPHEMBI IPEACTABICHUSL
pe3yIBTaToOB MaTeMaTHIeCKOTO
HCCIICTOBAHHS.

SKOHOMHYECKUX, OMOJIOTHIECKUX U
OPYTUX TIPOLIECCOB M PEIICHUHU
TIPUKIIATHBIX 3a/1a4.

I1K-3

MaTeMaTHYecKHe MeTOJbl B cOope
uHpopMmanuu, ee  o0paboTke U
MPEACTABJICHHE B IPOTHO3UPOBAHUH
PE3yIBTATOB M3yYaeMBIX MPOIIECCOB.

- paccyxnaTb  JIOTHYECKH U
OTINYaTh NIpaBUJIbHBIE
paccyXJIeHHs OT HeNPaBUIbHBIX,

- MIPOBOANTH HECII0KHBIC
MaTEMaTHYECKHUE BBIKITAIKH,

- CTPOUTh [IpOCTEUIINE
MaTEeMaTHYECKHE MOJICITH U PEIIaTh
3JIEMEHTapHBIC

MaTeMaTH4eCKue 3a/1auH,

- KpPUTHYECKH  aHAJIU3UPOBATh
TIOJTydeHHBIE PE3yNbTaThl PEIICHUSI
MAaTCMaTHYCCKUX

3ajad.

Meroaukoit TIONCKa,
cUCTeMaTH3alluM,  aHajuu3a |
Kiaccudukanuu nHpopmanuy,
UCIIONB30BAaHMUS  Pa3HOOOPa3HBIX
HHOOPMALMOHHBIX ~ HCTOYHHUKOB,

BKJIOYasl Y4eOHYI0O M CHPABOYHYIO
JIUTEPaATYpy.

ITpn npoBeneHnH ydeOHBIX 3aHATHH OOECIIEUMBAETCS Pa3BUTHE y OOYYArONIMXCS HABHIKOB KOMAaHIHOM
paboTHI, MEKITMIHOCTHON KOMMYHHUKAIINH, IPUHATHS PELICHUH, INIEPCKUX KadecTB (BKIFOYas IIPH HEOOXOIUMOCTH

MMPOBCACHUC HHTCPAKTUBHBIX HeKHHﬁ, TpynIoBbIX HHCKYCCHﬁ, POJICBBIX UI'P, TPCHUHI'OB, AHAJTIN3 CI/ITyaLlI/Iﬁ u
HUMHUTAIlUOHHBIX MO,HGHGP‘I, npenogaBaHue AUCHUIIIINH (Moz[ynef/i) B q)OpMC KypCOB, COCTAaBJICHHBIX Ha OCHOBC

Pe3yabTaTOB HAYYHBIX HCCIICAOBAHHMA, B TOM YHCIC C Y4ETOM PETHOHAIBHBIX OCOOCHHOCTEH MpodeccHoHaIBHON

JISSITETIbHOCTH BBIMTYCKHUKOB M MOTPeOHOCTEH paboTomaTeneii).

5. Conep:xanue ¥ y4eOHO-MeTOAMYECKASI KAPTa AUCHUIUINHBI

KVYPC 1

Tao6auna 5.1




HEOC-
JIn

HammernoBanune TeM (BOIpOCOB),
M3y4aeMbIX M0 JAHHOW JAUCIUIUINHE

3anarus

CamocrostensHas paboTa
CryneHToB

DopMBI
KOHTPOJIA

KomndaectBo
0aoB

Jlureparypa

Conepxanue Yacsl

min max

OyHKIMA:
MHosecTBa. AOCONIOTHAsI BEIMYHMHA JIEHCTBUTEIBHOIO
yucina. [lonstre pynkuun. CriocoObl 3a1aHus QyHKIUH.
[lonaTtne HesABHOH, OOpaTHOH W CIOKHOW (YHKIWH.
Knaccudukarnus yHkmum.

I'pauky OCHOBHBIX AJIEMEHTAapHBIX | 1
¢ynkumii. [Ipumenenue pyHKIMU B
HKOHOMHUKE, (PU3HUKE U APYTHX
HayKax.

BOIIPOCHI B
pyOexxHOH
KOHTPOJIbHOU

(11, [2], [3], [4], [5]

Teopus npenenon
g-okpecTHOCTh Toukd B R. [Ipeaen nmocnenoparensHOCTH
B TEPMHMHAX OKPECTHOCTEM, BHEIIHOCTEH OKPECTHOCTEM,
Ha s3eike "¢ — N " . Cxopmsmuecs M pacxoAasiuecs
[IOCJIE0BATEIbHOCTH, UX CBOMCTBA. beCKOHEYHO Manble
MOCJIEA0BATEIbHOCTH, HX CBOWMCTBA; IIPEACTABIICHUE
WIEHOB CXOJSAIIEHCs IMOCIEN0BATEIbHOCTH B T€PMUHAX

OCCKOHEYHO MaJlbIX. Beckoneuno OoJIbIIHE

noCJICJ0BATCIIBHOCTHU U UX CBOMCTBA.

YacTHuHbBIE IIOCJICA0BATCIIbHOCTH 2

BOIPOCHI B
pyOexHOU
KOHTPOJILHOHI

(11, [2], [3], [4], [5]

AxcuomMaTHKa MHOKeCTBa R JelCTBUTEIBLHEIX YHCE.
I'paHuIbl, TOYHBIC TPAHUIIBI YUCIOBOTO MHOXKECTBA,
CYIIIECTBOBAaHUE TOYHBIX TPAHUII, MPUHITUT BJIOKEHHBIX
otpeskoB. [ToamocnenoBareIrHOCTH
MOCIIe0BATEIHHOCTH, MMEIOIIeH Tipeen B R.

IIpu3Haku cyniecTBOBaHUs 2
npezena. Pacnpocrpanenue Teopem
0 npezeax Ha cily4au
MIPOM3BOJIBHBIX (YHKIIUH

BOIIPOCHI B
pyOexHoI
KOHTpPOJIbHOU

Teopema o0 BiIoxkeHHBIX 0Tpe3Kkax. Jlemma bonbrano-
Beiiepmtpacca, ee 0000menue. @yHnaMeHTaIbHEIC
THOCJIeI0BaTeNIbHOCTH, KpuTepuid Komm.

[Mpenen ¢pynkyun
[IpenenbHast TOYKa YKMCIOBOIO MHOXKECTBA, KPHUTEPHI
NpeeIbHON TOYKH, CYIIECTBOBAHHUE IPEAENbHBIX TOYEK

(11, [2], [3], [4], [5]




MHOXecTBa. [Ipenen ¢yHKuMM B TOYKE B TepMHHaX
oKkpecTHocTed, Ha s3pike "¢ — J". Ilepsmiid
3aMedarenbHel mpenen. Teopema ['eiine. CBolicTBa
(GyHKIMH, UMEoLIeH Ipeelt.

IPU HENIPEPBIBHOM OTOOPaKEHUH.

(yHKIIMM ¥ TOCTpOEHHE rpaduKa.

6 Ipenen MOHOTOHHOM ¢$yHKIHH. Yucno e.
OpsoctoponHue mpenensl. CpaBHEHHE TOBEICHHS 3
¢yaxanii: O-CHMBOJIMKA, YKBUBAICHTHBIC () YHKITHH.
Teopus npenenos [Monsatne 00 AaCHMOTOTHYECKUX Bomnpocsr B
OcCHOBHBIE TEOPEMBI 0 npezenax. Ilepsslii ¢dopmynax. [pyrue 3ameuarenbHble pyOexxHOH 3 [11. [2]. [31. [41. [5]
3aMmeuareNbHbll Tpenen. Yucno e (duciao Ditnepa). Tpeebl. KOHTPOJIbHOM
Bropoii 3aMeuarenpHbli Ipenen.
8 HenpepbiBHOCTS pyHKINU: HemnpepbiBHOCTB 00paTHBIX BOIIPOCHI B
HemnpepsBHOCTS hyHKINH. HekoTophle cBoiicTBa TPUTOHOMETPUUECKHUX (PyHKIMI. pyOexHOU
HenpepbIBHLIX (yHKIU. Touky paspbisa QYHKIHY. KOHTPOJIHON 4 (11, [2], [3], [4], [5]
Beruucnenue npenenos. Packpsitre
HEOTpEeIeICHHOCTEH
PyGexHnas pabota 25
9 Monotonsble  QyHKIMH. HenpepbIBHOCTH 00paTHOI
¢ynkuuu. PaBHOMepHass HENpepbIBHOCTh  (DYHKINH. Jlpyrue npuMeHEHHsI TPOU3BOTHOM. 2.5
Teopema Kanropa.
10 nbGepeHIUPYEMOCTh PYHKINH . BOIIPOCEHI B 11, 121, [3], [4], [5
- Huddeperuupy ; by o Honsrue o 6eCKOHEMHOI 6p ) (11, 2], [3], [4], [5]
nddepennupyemas B touke Gpynxuus, nuddepenuman . €KHON
P Py Y ’ p ’ HPOM3BOIHOM. Brruucienue py .
npousBojHas. HeoOxoanmple M 1OCTaTOYHBIE YCIIOBHS N KOHTPOJILHOH
. MPOM3BOJHBIX (YHKIMHA, 3a/aHHBIX 2.5
mudhepeHIMpyeMOCTH. I'eomerpuueckuit CMBICT sBHO
HESIBHO.
npousBogHON u muddepeHnrana ¢GyHKIMH B TOYKE.
[paBuna nuddepeHurposanus.
11 CpoiicTBo wmHBapuaHTHOCTH (opMmbl auddepeHuana. [11, 21, [3], [4], [5]
Brruucnenue TIPOMU3BOIHBIX
[Mapamerpuyecku 3a/laHHast byHKIMS, ee N
(yHKIHH, 3aJaHHbIX
muddepeHIIpyeMOCTb. [IpomsBonHbIe u 2.5
apaMeTpUYECKH.
muddepeHnransl  BBICIIMX — IOPAOKOB,  (opmyrna
JleiiGHmma.
12 OCHOBHbBIE TEOPEMBI duznueckoe 3HAUYCHUE BOIIPOCHI B [1], [2], [3], [4], [5]
Teopemsl Beiiepurtpacca, Bonsuano-Komu 0 MPOU3BOJHONM BTOPOTO MOpSAKA. pyOexHo 25
NpOMEXyTOYHOM 3HaueHuu, [lapOy o0 oOpasze orpeska bunom Helorona. HccnenoBanne KOHTPOJILHOM )




13

PaBHomMepHas Teopema Kanrtopa.
Teopembr ®epma, Posuist, Jlarpamxka, Kommwm, [lapOy.
Kpurepun mocTossHcTBa U MOHOTOHHOCTH ()YHKLIMHM Ha
npomexytke. IIpaBuia Jlonurans, popmyna Teiinopa.

HCNPEPBIBHOCTD,

2.5

[11. (2], [3]. [4]. [5]

14

HEOOXOAUMBIE
JIOKAJILHOT'O

JlokanpHBIA  SKCTpeMyM  (yHKITHH,
YCIIOBHSL. JocTarodnoe ycIIoBHE
JKcTpeMyMa (YHKIUH B KPHTHYECKOW Touke. BTopoe
JOCTaTOYHOE  yCJIOBHE 9KCTpEMyMa
(GyHKOMH B CTal[MOHAPHOW 3amaya o0

HauOoNbIIeM M HaWMEHbIIEM 3HaueHWH (QYHKIMHM Ha

JIOKQJIBHOT'O
TOYKE.

CETMEHTE U MPOMEXKYTKE.

2.5

(11, (2], (3], [4], [5]

15

Beimyknocts ¢yHkuumm Ha uHTepBane. JloctaTodHoe
yCJIOBUE BBIMYKJIOCTH BBepX (BHU3) . Touka meperuba
rpadpuka QyHKIUH, HEOOXOOUMOE W TOCTATOYHEIC
YCIOBUSI TOYKH HEepernoa.
ACHMITOTHI rpaduka

¢byHKIMH, KpPHUTEpUH

CyHIECTBOBAHUA HEBCPTUKAJIbHBIX ACUMIITOT.

2.5

[11. (2], (3], [4], [5]

16

Huddepennunan hpyHKIUM.
Huddepennnan MIEPBOTO MOPSAJIKa,
I'eomerpuueckuii cmbicn auddepennuana. CpoiicTBa

CBOMCTBA.

muddepennnana. nddepeHipanbl BEICHINAX TOPSIKOB.

CrnenuaibHbIe
BBIYMCIIEHUS

IIpUEMbL
HEKOTOPBIX
HUHTErpaioB

BOTIPOCHI
pyOexxHOH
KOHTPOJIBHOHI

B

2.5

(11, (2], (3], [4], [5]

17

Heonpenenennsiit nuuTerpa:

[lepBooOpasnas ¢ynknus. HeonpeneneHHBI HHTETpAIL.
I'eomeTpuueckuii cMbICI HEONPENENEHHOTO HHTErpaa.
CBoiicTBa HEOIpPEJENeHHOro HHTerpana. IHrerpansl
OCHOBHBIX  3JleMeHTapHbIX  (QyHkmuit.  CriocoOb
MHTETPUPOBAHMA. BBIYHCICHHE HWHTETPAJIOB METOJ0M
3aMeHbI IepEMEHHON U 3aHeceHus moa nuddepenima.
Meron uHTErpupoBaHus O yacTsIM. VHTerpupoBaHue
panroHATBHBIX ANreOpandeckux (yHKIIHA.

WnTerpupoBanue npocTerimmx
TPaHCUEHCHTHBIX (QYHKINI
TpuroHomeTrpuueckue
MIOJICTAHOBKH. WnTerpupoBanue

HppanrOHATIBHBIX (PYHKIINH

BOIIPOCHI
pyOexHOU
KOHTPOJIbHON

B

2.5

(11, [2], 3], [4], [5]

18

WHTerpupoBaHne  HEKOTOPHIX  TPUTOHOMETPUYECKHUX
¢ynknuid. MHTErpupoBaHNe KBaJpaTHOTO TpeX4ieHa B

3HaMCHAaTCJIC le06I/I " 1OJ KOPpHEM.

2.5

Py6exnas pabora

25

Hroro B 1-M cemecTpe

76

76

19

9K3aMCH

100




1 3amaun, MNPUBOIALIME K TOHATHUIO OMNPEJEICHHOTO [11, 21, [3], [4], [5]
UHTErpaia,  ONpENENCHHbIM  WHTerpan  PumMama. »
HeoGxomuMoe yCIIOBHE HMHTErPUPYEMOCTH (YHKIHH.
Cymmsl [lap0y, ux cBoiictBa, kputepuii lapOy.
2 Knaccst  uwHTerpupyembix  dymkimit.  CoiicTBa ) [11, [2], [3], [4]. [5]
OTIPE/ICIICHHOT0 HHTETpaa.
3 WHTerpan ¢ NepeMEHHBIM BEPXHHM TPEAENOM, €TO ) (11, [2], [3], [4], [5]
CBOJCTBA.
4 MeTonpl BHIYHCICHHSA ONPEACICHHOTO HHTErpana: [11, [21, [3], [4], [5]
¢opmyna Helorona-JleliOHuIa, 3aMeHa NEPEMEHHOH, 2
UHTErPUPOBAHKE MO YACTSM.
5 HecoOCTBEHHBIE ~ WHTETpANBI ¢ OECKOHEYHBIMH (11, [2], [3], [4], [5]
npeenamu UHTETPUPOBAHUSL. HecoGcTBeHHbIE 2
HHTErPaibl OT HEOTPAHHICHHBIX (YHKIIHIA.
6 TeomeTprueckue MPUIIOKEHHS OIIpeeICHHOTO (11, [2], [3], [4], [5]
uHTerpana. Ilnomane kpuBonuHeHoM Tpaneuuu. JnuHa 4
JyTH.
7 L. [Liouians KPUBOJIMHENHOM 10 (1], [2], [3], [4], [5]
Ilnomansk KPUBOJIMHEHHON Tpanenuu U [JIMHA IyTH B
IPSMOYTOJBHBIX KOOPIUHATAX. TPAUCHII I UIHA Ay B 2
HOJSIPHBIX KOOPIMHATAX.
8 5 BOIPOCHI B (11, (21, [3], [4], [5]
I'eomerpuueckue IIPUIIOKEHUS OIIPEEIIEHHOTO ®opmyna CuMIicoHa. pyOexHOI 4
uHTerpana. O0bpeM Tena BpalleHus. KOHTPOJBHOH
? [To1ma e MOBEPXHOCTH BPAIIEHUS. . 5 (11, 121, [31, 41, 151
PYBEXXHAS PABOTA 25
10  BeluucneHne o0beMa Telda BpPalIEHHS II0 HM3BECTHBIM ’ (1], [2], [3], [4], [5]
[OIIEPEYHBIM CEUCHUSIM.
11 |Dusuueckue H  OKOHOMHYECKHE HPUIIOKEHHU 3 (11, 21, [3], [4], [5]
[pEIEICHHOr0 HHTErpaa.
12 DYHKIMU MHOTUX TIEPEMEHHBIX (11, [2], [3], [4], [5]
TMonsitie (QYHKIMA MHOTHX [EPEMEHHBIX, Tpenen | 3
{ePEPBIBHOCTD (PYHKIMH MHOTHX MIEPEMECHHBIX.
13 JuddepernupyeMocTs pyHKINH MHOTHX MEPEMEHHBIX. 3aga4ya 0 HAaHOOJIBIIEM 1 3 [11, [21, [3], [4]. [5]

YactHas TIPOU3BOTHAS, b hepeHIPYEMOCTb,

HaMMEHBIIIEM 3HAUYCHNH (QYHKIAN




muddepernman GyHKIMA MHOTHX MEPEMEHHBIX B TOUKE. MHOTHX MIEPEMEHHBIX Ha KOMITAKTE. 10
14 Heob6xoanmeie H JIOCTATOYHBIC ycmoBust | 4 4 HesBHOE 0TOOpaXKeHHE, 10 BOTIPOCHI B [11, 21, [3], [4], [5]
JuddepeHIIPYeMOCTH (PYHKIH MHOTHX IEPEMEHHBIX B OTpeNeNIIeMON CUCTEMON pyOexHo 0 4
TOYKE. YpaBHCHHH. KOHTPOJBHOM
15 HenpepeieHas muddepeHnmupyeMocts GYyHKIUUA MHOTUX | 4 4 Teopema cyiecTBOBaHUS [11, 21, [3], [4], [5]
MEPEMEHHBIX.  ['€OMETPHYCCKUII  CMBICI  CBOMCTBa HETPEePBIBHO UG GEpEHIPYEMOTro 0 3
I PepeHINPYEMOCTH. HESIBHOTO OTOOPaKCHHUSI.
16 CBOMCTBO HWHBapHaHTHOCTH (GoOpMBl 1udpdepernnana | 4 4 0 3 [11, [21, [3], [4], [5]
(hyHKIMY MHOTHX TIEpEMEHHBIX.
17 [IpoussoaHas MO HAMpPaBICHUIO, TpaaveHT. YacTHEBIE 4 [11, [2], [3], [4], [5]
IIPOU3BOJHBIE BBICIIMX NOPsAAKOB, Teopema IllBapua o 4 0 4
CMEIIIaHHBIX YaCTHBIX MPOU3BOIHBIX.
PyOexwnas pabora 0 25
Hroro 3a 2-ii cemecTp 68 68 35 3K3aMeH 0 100
HUTOI'O3ATOJ 152 | 136 54
KYPC 2
KonunuecTBo Jlureparypa
CamocrosrensHas padoTa DopMbl Samion
CryneHToB KOHTPOJIS
Howmep HammenoBanne TeM (BOIpOCOB),
HeJleH M3y4aeMbIX 10 JaHHOW JAHUCIUILTIHE Yac
| Conepxanue BI min max
C.Pp
1 JuddepeHnnansl BEICIIUX MOPSIKOB, GopMyna ux | 4 [1], 2], [3], [4], [5]
BeruucneHns. @opmyna Teitmopa GyHKINH MHOTHX 0 3
MePEMEHHBIX.
2 HeobxonuMble yCIIOBHSL JIOKaIbHOTO OJKCTpemyMma | 4 0 3 [11, 121, [3], [4], [5]
(hyHKIIMY MHOTHX ITEPEMEHHBIX.
3 4 8 BOIIPOCHI B [11, [2], [3], [4], [5]
JlOCTaTOYHBIE YCJIOBUS JIOKAILHOTO BKCTPEMyMa Orobpanenue pyOeskHOM 0 3
(GYHKIIMA MHOTHUX TIEPEMEHHBIX B CTalMOHAPHON ¢ : X >R ero KOHTPOJILHOH




TOYKE.

muddepeHIIPYEeMOCTb,
Marpuua Skoou.

HUccnenoBanve GpyHkumit
OKcTpeMyM (QYHKIMH MHOTHX NEpEeMEHHBIX. 3a/1a4a o
TapnOoNbIIeM W HaWMEHBIIEM 3HAYeHUH (QYHKIHH
MHOTHX IIEPEMEHHBIX Ha KOMIIAKTe.

(1], [2], [3], [4]. [5]

HesBHBIe QyHKINH. Y CIIOBHEIH SKCTpEMyM
HesBaas GpyHKINS, onpeznensieMasl ypaBHEHHEM;

(11, [2], [3], [4], [5]

Teopembl ~ CyIIECTBOBaHUS  HENPEPHIBHOH U
renpepbiBHO M dhepeHnnpyeMoil HessBHOW (YHKIUH;
reopema 0

mddepeHnupyemoii 006paTHOM HyHKIMH.

CYIIECTBOBAHUU HEIPEepHIBHO

(1], [2], [3], [4], [5]

'Y cITIOBHBIN MHOTHX

9KCTPEMYM GbyHKIIMH
TEPEMEHHBIX; CBSI3b MEXK/y YCIOBHBIM U 0€3yCIOBHBIM

YKCTPEMYMaMH.

(11, [21, [3], [4], [5]

Meron Jlarpanxka OTBICKaHHS CTallMOHAPHON TOUKHU
33/1a4d  YCIOBHOTO  OKCTPEMyMa; JIOCTaTOYHBIE
YCJIOBUS JIOKAJILHOTO YCIOBHOTO 3KCTpEMyMa.

(11, [21, [3], [4], [5]

PyGexxHas pabota

25

YHucnobie psbl
UucnoBoil psii, €ro CXOIUMOCTh (PAacXxoIUMOCTBh),
cymma pspa. Kpurepmit Komm u  HeoOxoanmoe
YCIIOBUE CXOJUMOCTH YUCIIOBOro psna. Ilpocreiimue
CBOWCTBA  YHCIOBBIX  psAmgoB. CBi3p  MEXIy
CXOJMMOCTBI0 UYMCJIOBOTO psiia U €ro OCTaTKOB.
YMHOKEHUE YUCIIOBBIX PSJIOB.

HesiBHOe oTOOpaxeHue,
omnpenenseMoi cucteMoin
YpaBHEHUN; Teopema
CYIIECTBOBaHHUS
HETIPEPBIBHO

i depeHnnpyeMoro
HESIBHOTO OTOOPaKEHHSI.

20

BOTIPOCHI
pyOexxHOI
KOHTPOJIbHOM

B

(1], [2], [3], [4], [5]

10

3HAKOMOCTOSIHHbIE ~ YMCIOBble psanbpl.  Kpurepuit
CXOAMMOCTH MOJIOKHUTEIBHOIO YHCIOBOTO  psja.
[Tpu3HaKK CpaBHEHUS CXOANMOCTH MOJOKHUTEIHHOTO
YUCJIOBOTO psijla B HENPEeIbHON U TpeelbHON
hopmax.

(11, [2], [3], [4], [5]

11

WHTerpanbHblil MIPU3HAK Maknopena-Komuu
CXOAUMOCTH MOJIOKHUTEIBHOIO YHCIOBOTO  psija.

[pusnaku [lamambepa wu Komm cxomumocTu

IMOJIOKUTCIIBHOT'O YUCJIOBOI'0 psdaa B Henpeaenbﬂoﬁ

IlpousBenenue psgoB B
¢dopme Komm. Teopema
Komm. Teopema
MepreHca.

BOTIPOCHI B
pyOeKHOU
KOHTPOJIBHOU

(1], [2], [3], [4], [5]




U TpeeNibHoM (hopmax.

12

3HaKOIIepEMECHHBIC YHCIIOBBIE PAIBL.
IIpeobpazosanne AbGems. Jlemma AbGens. [IpusHaku
Jupuxie n AGens cCXOAUMOCTH YUCIIOBOTO Psa.

(11, (2], [3], [4], [5]

13

3HaKouepeyoIuics YHCIIOBOM pan, pan
JIEKOHUIIEBCKOTO THUIIA. IIpu3nax JleitOHuLA
CXOJIMMOCTH YUCJIOBOTO psJia.

(1], [2]. [3], [4], [5]

14

AOcomoTHas u yCi10BHasA CXOANMMOCTb HYHCJIOBOIO
psaaa. CoueTaTeapHOC CBOCTBO CXOAAIICTOCA
YHUCJIOBOTO  psdaa. HepeMeCTHTeJ’ILHOC CBOMCTBO
MOJIOKUTCIIBHOT'O YHUCIIOBOI'O psaa.

(11, [2], [3], [4], [5]

15

XapakTepuzanus CXOAUMOCTH 3HAKOIIEPEMEHHOTO
YHCJIOBOI'O psdAa B TCPMHUHAX €TO MOJIOKUTEIIBHON U
OTPULATEIILHOMI yacTei. IIepemecTurensHoe
CBOMCTBO aOCOJIIOTHO CXOJSILErocs YUCIOBOIO psijia.
Teopema Pumana.

(11, [2], [3], [4], [5]

16

OYHKIUOHAIBHBIE TIOCIEN0BATENILHOCTH U PAJIbI
OyHKIMOHAIBHAS TTOCIIEJ0BATEIBHOCTD, €€ 00JIacTh
OIIPEIEIIECHUS. CxomumocTh  (pyHKIMOHAIBHOM
MOCIEOBATEILHOCTH B TOYKE,  I[OTOYEYHas
CXOJIMMOCTh (DYHKIIMOHAJIBHON 1OCIIEJ0BATEIbHOCTH
Ha MHOKECTBE, o0nacth CXOIUMOCTH
(hyHKIIMOHATILHOM MOCNIEA0BATEILHOCTH, MIPEeTbHAas
(hyHKIHA GYHKINOHATIHHOM MOCIEI0BATEIHHOCTH.
PaBHomepnas CXOOUMOCTh (byHKIIMOHATEHOM
MOCTIEI0BATEIBHOCTH Ha MHOJKECTBE.
Apundmernueckue — omepanM ¢ PaBHOMEPHO
CXOAALIMMUCS (YHKIIMOHATBEHBIMH
nocienoBatesnbHOCTAMU.  Kpurepun paBHOMEpHOM
CXOJIMMOCTH (PYHKIIMOHAIILHOH 10CIIe0BaTEIbHOCTH
(B TepMuHax cynpemyMmoB u Komm).

Beckoneunoe  gmcnoBoe
MIPOU3BE/ICHNUE, n-
HOCYACTUIHOE
MIPOU3BE/ICHNUE,
CXOJIUMOCTh
(pacxoauMocCTh)
0ECKOHEYHOT'0 YHCIOBOTO
MPOU3BEICHUS, 3HAYCHUE
0ECKOHEYHOTO
npousseneHus. Kpurepun
CXOJIUMOCTH
0OECKOHEYHOI'0 YHCIIOBOTO
MIPOU3BEACHUSI.
JlocTatouHslii  MpU3HAK
CXOJIUMOCTH
0ECKOHEYHOT'O YHCIOBOTO
TIPOU3BEACHUS.
AOcCoIoTHAsT U yCJIOBHAs
CXOJIUMOCTh

BOITPOCHI B
pyOexxHOI
KOHTPOJIbHOM

(11, [2], [3], [4], [5]




OECKOHEYHOTO YHCIOBOTO
npousBeaenust. Kpurepuii
a0COIIOTHOM CXOIMMOCTHU
OECKOHEYHOTO YHCIIOBOIO
MIPOU3BECHHUSL.

17

D yYHKIIMOHATIbHBIN pan, ero
(pacxomuMocTh) B TOYKE H Ha
AGcomoTHas CXOAUMOCTh (DYHKIIMOHATHHOTO Psijia B
TOYKE ¥ HAa MHOXECTBE, OO0IACTb CXOIUMOCTH

CXOOIUMOCTH
MHOXXECCTBE.

(abCOIIOTHO CXOIMMOCTH) (PYHKIIMOHAIBLHOTO psijia

(11, [2], [3], [4], [5]

18

PaBHOMepHasi cXOOMMOCTh (YHKIIMOHAIBLHOTO psija

Ha MHOKECTBE. Heob6xonumoe yCIOBHE
PaBHOMEPHON CXOIUMOCTH (DYHKIIMOHAJIBHOTO pAna
Ha MHOXECTBE. JocraTounsie MPU3HAKH
PaBHOMEPHOH CXOANMOCTH (YHKIMOHAJIBHOTO psijia

Ha MHOecTBe (Beitepmrpacca, Aupuxie, AGerns).

Kputepun paBHOMEpHOIT
CXOJJUIMOCTH
(YHKIIMOHAIBHOTO  psizia
(B TepMHHAX CYNpPEMyMOB
u Komum).

BOTIPOCHI B
pyOexHOU
KOHTPOJIbHOI

(1], [2], [3], [4], [5]

PyGexnas pabdora

25

19

Hroro 3a 3 cemecTp

72

72

36

100

20

Teopembl 0 mpenene

(hyHKIIMOHATBHOM

MpeaenbHON  (QYHKIUH
HOCJIEIOBATEIBHOCTH U O
MOYJIEHHOM nepexoze K npezeny B
(yHKIIMOHATBHOM psifie. TeopeMbl 0 HeNPephIBHOCTH
npeesIbHOI ¢byHKIIH (YHKIIMOHAITBEHON
MOCJE0BATEIbBHOCTH U HEMPEPBIBHOCTH  CYMMBI
(yHKIIMOHATIBHOTO psza. Teopemsl 00
UHTErpUPOBaHUU peJesbHON byHKIMH
(DYyHKIIMOHATIBHOW  IOCNIENOBATEJILHOCTH U O

MOWICHHOM HHTETPUPOBAHUHM  (PYHKIMOHAIBHOTO
psana. Teopema o nuddepeHITUpoBaHUN TPEISITLHON
dbyHKIIMK QYHKITMOHATBHON TOCIEI0BATENHHOCTH |
o [OYJIEHHOM muddepeHnrpoBaHIH

(hyHKIIMOHAIBHOTO psijia.

Teopema Jlunu.

BOTIPOCHI B
pyOexHOI
KOHTPOJIbHON

(1], [2], [3], [4], [5]

21

CreneHHbIE PSIBL.
Crenennoii psa. Ilepsas teopema AOens Teopuu
CTENEHHBIX PsN0B. Paguyc cX0AUMOCTH CTENEHHOrO

KommakTHbIE M IIOTHBIC
MHOKECTBa B
IIPOCTPAHCTBE

Bonpocst B
pyOexHoU
KOHTPOJBbHOM

(1], [2]. [3], [4], [5]




psna. MatepBan (061acTh) CXOIUMOCTH CTEIIEHHOTO
psna. Teopema Kommu-Anamapa. PaBHOMepHas
CXOAMMOCTh CTENEHHOTO psJa BHYTPU HHTEpBaja
cxoauMocTu. HemnpepbIBHOCTh CyMMBI CTEHNEHHOTO
psina, BTOopas Teopema AOens TEOpUH CTENEHHBIX
PsIIIOB. [MTounennoe MHTETPUPOBAHHUE "
muQepeHIUpoBaHNe  CTEIIEHHOTO  psima.  Psg
Teitmopa  ¢yakmum.  JlocTaTOYHBIE — YCIIOBHS
pa3nokuMocTH (QYHKIUH B psang Teimopa. Psaer
Teiimopa OCHOBHBIX AIIEMEHTAPHBIX (YHKIIHI

HeNpepbIBHBIX  (QyHKIMIA.

Teopema Apuena-
Acxkomnu. Teopema
CroyHa.

22

HecoOcTBeHHBIN HHTETpaT:
DYHKIUSA, TOKAJIBHO UHTETpUpyeMasi Ha TIPOMEXKYTKE.
HecoOCTBeHHBIN MHTErpan ¢ €AMHCTBEHHOH 0C000H
TOUYKOI, €ro CXOAMMOCTb (PACXOAMMOCTh) U 3HAYCHHE
B cilydae CXOJUMOCTH. HecoOCTBeHHBIN MHTETpai C
0co00it TOYKOMU BHYTpU MIPOMEKYTKa
WHTETPUPOBAHNS, C HECKOJILKUMH OCOOBIMH TOYKAaMHU,
€ro CXOJIMMOCTh 1 3HaYCHHE.

Psanp1 Telinopa 0CHOBHBIX
AJIEMEHTAPHBIX (PYHKLUH

BOTIPOCHI B
pyOexHoU
KOHTPOJIbHOI

(1], [2], [3], [4], [5]

23

[IpocTeiimue cBoMcTBa HECOOCTBEHHBIX MHTETPAJIOB.
Kpurepuit  Komm cxogumocT HECOOCTBEHHOTO
uHTerpana. Kpurepuii cxonnuMocT# HECOOCTBEHHOTO
UHTErpaja  OT  HEOTPULATENbHOW  (QYHKIMH.
[Tpu3Haku cpaBHEHHS CXOAMMOCTH HECOOCTBEHHOTO
MHTETpaja OT HEOTPUIATENbHOW (QYHKIMH B
HerpeaeabHOl M TpenenbHoit dopmax. [Ipusnaku
Jupuxne m AOGenst CXOIUMOCTH HECOOCTBEHHOTO
uHTerpaja. AOCOIIOTHAasE M YCIOBHas CXOJMMOCTb
HEecOOCTBEHHOTO MHTETpaja.

CpaBHEHHE CXOIUMOCTH
HECOOCTBEHHOTO
UHTEerpaia otT GYHKIUNA U
OT €€ MOoLyJIsl.

BOTIPOCHI B
pyOexHOI
KOHTPOJIbHOI

(1], [2], [3], [4], [5]

24

WuTerpans ¢ mapameTpoM. OyHKIUS IBYX
MIEPEMEHHBIX, €€ TTOTOYeYHast CXOAUMOCTh Ha
MHOXECTBE, TIpeienbHas QYHKINSA QYHKIIUH IBYX
MIepPEMEHHBIX.

PaBHomepHas
CXOJIMMOCTH Ha
MHOYKECTBE (yHKIINN
JIBYX TTEPEMEHHBIX.

BOTIPOCHI B
pyOexHOI
KOHTPOJIbHOM

(11, [2], [3], [4], [5]

25

CBolicTBa PaBHOMEPHO CXOASMINXCS PYHKIHI IBYX
nepemeHHbIX. Kputepuu paBHOMEpHON CXOIUMOCTH
(yHKIMHM IBYX NTEPEMEHHBIX: B TEPMUHAX

cynpemymoB, Komy, Tuna reopemsl I'eiiHe.




26 Teopemsl 0 npezere, HENPEPBIBHOCTH, [11, 121, [3], [4], [5]
MHTETPUPOBAHUH u muddepeHnpoBaHuK 3
npesebHON (PYHKINY IBYX IEPEMEHHBIX.
27 CoOCTBCHHBII MHTErpaj, 3aBHUCAIIMNA OT Hapamerpa CoOCTBEeHHBIN UHTETPA, BOIIPOCHI B [11, [2], [3], [4], [5]
(CHU3II). Teopembl o0 mpenene, HEMPEPHIBHOCTH, 3aBHCAIIAN OT pyOexHOH
uHTerpupoBannn u auddepenmupoBannn  CU3IIL. rmapameTpa, ¢ IpeerIaMu, KOHTPOJBHOI )
Teopemsl 0 HenpepsIBHOCTU U AU (HEPEeHINPOBAHUN 3aBUCSIINMH OT
CU3II ¢ II3I1. mapametpa (CU3I1 ¢
I13I10).
28 Wuterpan Ditnepa 1-ro poma (B-dbyskiwms), e
0o0nacTh  ONpeeNeHHus, CBOHCTBO CHMMETpUH, »
(dopmyna  ONOJHEHMs, BTOPOE  HMHTErpalibHOE
npejcTaBiaeHue B-pyHkimu.
PyGesxnas padbora 25
29 Heco6CTBEHHBII HHTErpal, 3aBUCAIIMIL OT (11, [2], [3], [4], [5]
napamerpa (HU3II). PaBHOMEpHAs CXOAUMOCTh
HU3II. Kputepun paBHOMEPHON CXOTUMOCTH 4
HU3II: Kowu, Tuna treopems I'eiine. JlocraTounble
npu3HaKku paBHoMepHoi cxoaumoct HU3IT:
Beitepmpacca, {upuxie, Ademns.
30 Teopembl 0 npeensHOM niepexose B HA3TI, (11, [2], [3], [4], [5]
HENpepbIBHOCTH, HHTETPUPOBAHUH 1 3
muddepennmposanun HU3II. Unrterpan Jupuxie.
31 Pspr @ypoe ) OBo6ieus pu3HaKa BOIIPOCHI VB [11, [2], [3], [4], [5]
OpToroHanbHass cucremMa (QYHKIIMA Ha OTpe3Ke O pyOexHoI
(ocd), oboOmIeHHAsT TPUTOHOMETPHUYECKasl CHUCTEMa KOHTPOJBbHOM
N uddeperunpopanne
¢yHkImii (0TC), KIaccuyeckasi TPUroHOMETpUYIecKast 3
cucremMa (ynkunit (xrc). Psg @ypee ¢dyHKmm 1mo fracerrecioro
oc(.. Tpuronomerpuueckue psasl Pypoe. Jlemma TPUTOHOMEIPIACCROTO
psna Oypee.
Pumana.
32 Snpa Hupuxie, wux cBo#cTBa. HHTerpanbHoe Teopema o ckopocTu BOIIPOCHI B [11, [2], [3], [4], [5]
MPE/CTABICHUE YACTHYHBIX CYMM KIIACCHUECKOTO CTPEMJICHUS K HYIIIO pyOexHOI
Tpuronomerpudeckoro psga Dypwe. [lpuninun KOX(PHUIIEHTOB KOHTPOJIbHOM 3
nokanusanuu Pumana. IlpusHak JIMHH CXOIUMOCTH KIJIACCHYECKOTO
KJIACCUYECKOT0 TPUTOHOMETPUUECKOro psina Dypse. TPUTOHOMETPUYECKOTO




psana Oypse.

33 VYcenoue Jlummmna ¢yHKmE B Touke. Jlemma o 2 BOTIPOCHI B [11, 2], [3], [4], [5]
cBa3u ycnoBus Jlummmna u nudepeHnaIbHbIX pyOexHOH
cpoiictB (yrkmmn. IIpn3nak Jlummmma cxoauMocTH KOHTPOJIbHOM
KJIACCUYECKOT0 TPUTOHOMETpHUUecKoro psaga Oypse B 4 4 ¥enowis Ienbepa. 3
IIpocrpancra ['enbaepa.
TOUKE.
Paznoxxenne ¢ynkuun B psag Dypbe TOIBKO 110
cuHycaM (KOCHHYycam).
34 Slnpa @eilepa, ux cpoiictBa. Teopema Deliepa. 2 BOIIPOCHI B [11, [21, [3], [4], [5]
AnmnpokcuMallMOHHBIE  Teopembl  Belepupacca. Teopema o pyOexxHOH
Teopema 0  EAMHCTBEHHOCTH  KIJIACCHUYECKOTO €IMHCTBEHHOCTH KOHTPOJIbHOM
TPUTOHOMETPHUUECKOTO psina Dypse ULt 4 4 KIIACCHUYECKOTO 3
HENpepbIBHOM (yHKIMK. PaBHOMEpHAs CXOIMMOCTD TPUTOHOMETPHUYECKOTO
KJIACCUYECKOI0 TPUIOHOMETpUYECKOro pspa dypse. psana Oypse i
ITounennoe UHTErpUpPOBaHME KJIACCUYECKOT 0 HENpepbIBHOM ()yHKIUH.
TPUTOHOMETPUYECKOTro psna Pypbe.
35 KpaTHLIIiI HHTErpa ) Kprrepuii TeBera 2 BOIIPOCHI :3 [11, [2], [3], [4], [5]
Kparnblit nHTErpan mo mnapamwrenenuneany B R" . HHTErpHpYEMOCTH pyOexHOI
OyHKIMSI, UHTErpUpyeMas M0 MapajviesienuIesy B 4 4 KOHTPOJBbHOMN 3
R" , He0OX0QUMOE YCIOBHE WHTErPUPYEMOCTH, Pynxcin ,,HO
. napauenenumneny B R°.
kputepuii {ap0Oy.
36 KpartHelii unTerpan mno u3mMepuMomMy MHOXKECTBY B 2 [11, [21, [3], [4], [5]
R" , KOppeKTHOCTh €ero ompesenenus. Kpurepuii WuTerpupyemocts
Jlebera mHTErpUpPYyEMOCTH QYHKITUH 110 U3MEPUMOMY 4 4 M3MEHEHHOW Ha  KHM 3
mHOKecTBY B R". Xapakrepucruyeckas ()yHKIUs ¢yHKINN.
U3MEPUMOTO MHOXKeCTBa B R .
Pybexmnas pabora 25
Hroro 3a 4 cemecTp 68 68 26 100
HUTOI'O3ATOJ 136 136 52
UTOTrO 284 284 116




6. O6pa3oBaresibHbIEe TEXHOJIOTHH

B cootBeTCcTBHHM C rOCYAapCTBEHHBIMHI 00pa30BaTENbHBIMU CTAaHJAPTAMH BBICIIEr0 00pa30BaHMUS pealn3aris
y4eOHOTo mpomecca JO/DKHAa IperycMaTpuBaTh NPOBEACHUE 3aHATHA B WHTEPAKTUBHBIX M AKTUBHBIX (opmax.
Brenpenne stux ¢opMm 0o0ydeHHS — OJHO M3 BaKHEHIIMX HANpPaBICHUH COBEPLICHCTBOBAHUS MOATOTOBKU
CTYZIEHTOB B COBPEMEHHOM BYy3e. Llens — moBsImeHne 3pQekTHBHOCTH 00pa30BaTENBHOTO MPOLECcca, JOCTHKEHUE
BCEMH OOYYarOIMMUCS BBICOKHX PE3YJIbTATOB 00Y4EHHUS.

WutepakTuBHbIe (HOPMBI IPOBEACHHS 3aHATHH NpeAroaraloT o0y4eHHe B COTpyAHUYeCTBe. Bce ydacTHUKM
o0pazoBaTtenbHOro mporecca (TpernogaBaTesib U CTYACHTHI) B3aUMOJCHCTBYIOT APYr € IPYroM, OOMEHHMBAaIOTCS
uHdopManumei, COBMECTHO peIIaroT MpoOJieMbl, MOJENUPYIOT cuTyauud. CyTb HCIIONB30BaHHMS AKTHBHBIX H
MHTEPAKTUBHBIX (OPM IPOBEJCHUS COCTOMT B IOTPYKCHHH CTYISHTOB B pEaIbHYI0 aTMocdepy AelIoBOro
COTPYJHHYECTBA II0 PA3PEUICHUIO NPOOJEM, ONTUMAIbHYIO JUI1 BBIPAOOTKH HAaBBIKOB M KadecTB OyayIIero
CTEIUATHCTA.

Jlnst pemieHnss BOCIIUTATENbHBIX M YIE€OHBIX 3a/1ad MPETOAaBaTeIeM MOTYT OBITh HCIOIB30BaHbI CIEIYIOIINE
WHTEPaKTHBHEIE (HOPMBI OOyUICHHUS.

TpagnuuoHHble JeKIMH W NPaKTHYecKHe (CEMHMHAPCKHeE) 3aHSTHA C HCIOJIB30BAHHEM COBPEMECHHBIX
MHTEPAKTHBHBIX TEXHOJIOTHH.

Jleknus-quanor — cojepikaHue MoJaeTcs 4epe3 CEpHio BOIPOCOB, HA KOTOPHIE CTYNIEHT JOJDKEH OTBEYaTh
HETOCPEACTBEHHO B XOJI€ JICKIUH.

OmnuaiiH-ceMMHAp — Pa3HOBUIHOCTH BeO-KOH(EPEHIMH, NMPOBEICHHUE OHJIAMH-BCTPEY WM IMPE3CHTALUM
gyepe3 IHTepHET B pekuMe peanbHOro BpeMeHH. Kakaplii M3 y4acTHHKOB HAXOJUTCS Y CBOEr0 KOMIIBIOTEpa
(cpencTBa CBsI3M), a CBA3b MEXIYy HHMH IOAJECp)KUBacTCs uepe3 VHTEpHET MOCPEACTBOM 3arpykaeMoro
MPWIOKEHNUS, yCTAHOBJICHHOTO HAa KOMIIBIOTEPE KAXKJIOTO YIaCTHHUKA.

Buneoxondepenuusi — ceanc BuneokoHgepeHncss3u (BKC) — 3To TexHOIOTHS WHTEPaKTHBHOTO
B3aUMOJICHCTBUS NBYX M OoJiee yJacTHHKOB 0Opa30oBaTENBHOTO Ipolecca sl oOMeHa MH(pOpMaIel B peaIbHOM
PEKHME BPEMEHH.

Bupeo-yieknusi — cHsATas Ha KaMepy COKpalleHHas JIEKLHUs, NOoNoyHeHHas (ororpadusMu M CXeMaMH,
WIITIOCTPUPYIONIas MOAaBaeMblil B JICKIIUM MaTepHall.

TexHo0rHs 21eKTPOHHOTO0 00yUeHMs (pea3yeTcs MPH TOMOILM JIEKTPOHHON 00pa3oBaTeNbHOM Cpejibl
COI'Y npu ucnons3oBaHuu pecypcoB IbC, npu npoBeeHUH aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUS H T. [I.).

TBopyeckoe 3agaHMe COCTaBIsIeT coiep)kaHHe (OCHOBY) 000 HHTEPAKTHBHOW ()OPMBI IPOBEICHHS
3aHATHS. BbINONHEHNME TBOpYECKHMX 3aJaHuii TpeOyeT OT CTyIeHTa BOCHPOM3BEICHHS IIONYyYEeHHOH paHee
uHopmanuu B ¢opme, onpenenseMoil mperojgaBaTesieM M TpeOyIomed TBOpyYeckoro mojaxoja: 1) mombopka
MPUMEPOB U3 NPAKTHKH; 2) Mog00pKa MaTepralia 1o orpezeeHHOH mpobieme;

[My6nmunas npe3eHTaNMs MPOEKTA - caMblil 3()(EKTHBHBIN CIIOCO0 JOHECCHUsT BaKHOW HH(OpMAIHH TIPU
MyOMMYHBIX BBICTYIUICHUSX. Craiin-npe3eHTanuu mno3BossiioT 3()(EKTHO M HAaIIAIHO NPEICTABUTh COAEpKaHue,
BBIJICJIUTH U IPOMIUTIOCTPUPOBATH COOOIIICHHE.

HNHTepakTHBHAS JIEKIUS TIPEICTABIAET COO0H BRICTYIICHHE NPEToiaBaTells epe]] ayJUTOPUi CTYICHTOB
C NpHUMEHEHHEM CIEIYIONINX WHTEpaKkTHBHBIX (opMm oOyuenus: 1. ympaBisemas Iuckyccusi wim Oecena; 2.
JIEMOHCTpANUs CIaiI0B WK Y4eOHBIX (QUIBMOB; 3. MO3TOBOI IITYpM; 4. MOTUBALIMOHHAS PEYb U JP.

Pa3paGoTka mpoekTa IMO3BOJSET yYAaCTHHKAM MBICIEHHO BBIMNTH 3a MpeAeibl ayAUTOPHH M COCTaBUTH
MPOEKT CBOMX JEHCTBUH IO 00CyXJaeMOMy BOIPOCY YYacTHHKH MOTYT OOpaTHThCS 3a KOHCYJbTaIUeH,
JIOTIOJTHUTENBEHON JINTEPATYPOH B CIICIIMAIIN3UPOBAHHbIEC YIPSKACHHUS, ONOIMOTEKH 1 T.1.

IIpo6aemHoe 00y4eHne - IOUCK OTBETOB HAa BOIPOCHI IO TEME.

Ipumeuanus

— Bcee Buzibl yueOHOH pabOTBI MOTYT IPOBOJUTHCS JUCTAHIIMOHHO Ha OCHOBAHHUHM JIOKAIBHBIX HOPMAaTHUBHBIX
aKTOB.

— B mensax peanmzanuy MHANBUAYAIBFHOTO MOAXOAA K OOYYEHHIO CTYICHTOB, OCYIIECTBIIIOIINX YYeOHBIN
IpoIecC MO0 WHAWBHAYATbHOM TPAaeKTOPHHM B paMKaxX WHIMBHIYaIbHOTO pabodero IulaHa, M3ydeHHWE MaHHON
JTUCHIHIUIMHBI MOXET OCYIIECTBISATHCS Yepe3 HHIMBHUIyaJbHbIE KOHCYJIBTAIlMHM IIPEIoaBaTeNsd OYHO, B Yachl
KOHCYJBTAIlMH, 1O DJJIEKTPOHHOM II0YTe, a Talke C HCIOoJh30BaHHeM Webex, IIaTdopMbl AWCTAHIMOHHOTO
o0yuenust Moodle, nmuuHblii kabuHeT ctynenTa Ha caiire COI'Y, npyrux sanementoB DM1OC COT'Y.



7. YueOHO-MeTOAHYeCKOe o0ecnedyeHHe CAMOCTOATEIbHOH PadoThI

CamocrosTenpHas padora o0ydJaromuxcs SBISETCS OAHAM W3 BHIOB YUeOHBIX 3aHATHH. CaMoCTosSTenbHAS
paboTa IPOBOIUTCS C LENBIO:

— CHCTEMAaTH3alUM W 3aKPEIUICHUsS IOMYYEHHBIX TEOPETHYECKUX 3HAHMH M TPAKTUYECKUX YMEHHUH
o0yJaromuxcs CTyACHTOB;

— yriryOJIeHHs! ¥ PaCIIUPEHHUS] TEOPETUUESCKUX 3HAHHH;

— (GOpMHpPOBaHUS yMEHHMH HCIOJIB30BaTh HOPMATHBHYIO, MPAaBOBYIO, CIPABOYHYIO JOKYMEHTALUIO H
CHELUAIBbHYIO JINTEPATypy;

- (opmupoBaHus CaMOCTOSTEILHOCTH MBIIIICHUS, criocoOHocTEH K CaMOpa3BUTHIO,
CaMOCOBEPILCHCTBOBAHUIO M CaMOPEaT3aLiH;

— Pa3BUTHS HCCIIEAOBATEILCKIX YMEHHUM.

K Bunmam camocTosTeIbHON pabOTHI MPH M3YYCHUN JAHHON JUCIUIUIMHBI OTHOCUTCS: HalMCaHUE IOKJIAIO0B,
3cce, TMOATOTOBKA IIPE3CHTAIMH, CaMOCTOSTENBbHOE H3Y4EHHE JINTEpPaTypbl MO TEME M COCTaBICHHE IO HEH
KOHCIIEKTOB, pPab0oTa CO CHPaBOYHBIMH MaTepHaJaMH (TEPMHHOJIIOTHYECKUMH W HHBIMH  CIIOBapsMH,
SHOUKJIONEAUAMH) H T.1.

Tembl U GOpPMBI BHEAYTUTOPHOW CaMOCTOSATENIBHONW PabOThHI, e TPyMOEMKOCTh COIEpKaTcs B pasjerie S,
tabm. 5.1.

MeTOI[I/I‘-IeCKI/Ie PEKOMCHOAUU 11O JUCHUIIIIMHE ITpUJIaratoTcs.

8. OueHo4HbIE CpeACTBA 115 TEKYIero KOHTPOJIs yCIieBaeMOCTH,
PYO€:KkHOI aTTecTALMU U IIPOMEKYTOYHOM aTTecCTALMHU 110 HTOraM 0CBOECHMS
AUCHHUTLTHHBI

Pabouas mporpamMmMa mpemycMaTpHUBaeT IPOBEACHUE JIEKIMOHHBIX M TNPaKTHYECKUX 3aHATHH, a Takke
ClIe/IyIoLIe BUBI Pa0OT: CaMOCTOSTENbHYIO PadOTy CTYJEHTOB MO HMOATOTOBKE YCTHBIX COOOILICHUI, HAITUCAHUIO
JIOKIIAIOB, MOJTOTOBKY TMpPE3CHTAlMi W OOCYXKICHHH TI0 TeMaM JUCHUIUIMHBI - paboTy B aKTUBHOW U
WHTEPAKTUBHON opMax.

Pabouast mporpamma mpezrnosaraeT TeKyImuii 1 IpOMeKyTOUHBIH KOHTPOJIb 3HAHUH.

Texywuii KoHmpoab — 3TO HENPEPBIBHO OCYUIECTBIIIEMBII MOHMTOPHUHI YPOBHS YCBOEHHUS 3HAHMHA H
(hopMupoBaHUs YMEHUH U HABBIKOB B TEUCHHE CEMECTpPa WM yIeOHOTO Toaa. TeKymuii KOHTPOIb 3HAHUM, YMCHHI
W HAaBBIKOB CTYJCHTOB OCYILIECTBIICTCS B XOZ€ YUCOHBIX (ayIUTOPHBIX) 3aHATHH, IPOBOIMMBIX IO PACHHCAHUIO.
dopMaMu TEKYLIEr0 KOHTPOJS BBICTYNAIOT ONPOCHl Ha 3aHATHSIX C LEIbI0 MPOBEPKU HAJIMYUS 3HAHUM,
HEOOXOIUMBIX JUTS YCBOCHHUSI HOBOTO MaTepHalia WM JJIsl BBIICHCHHS CTETICHH YCBOCHHS M3JIOKCHHOTO MaTepHraa.

Pybescubiti  konmponvy OCYIIECTBISCTCS IO OKOHYAaHMM W3YYEHHS MaTepuasa MOAYJsS B 3apaHee
yCTaHOBJICHHOE BpeMs. PyOexHbIIl KOHTPOIb IMPOBOIAMUTCS C LIEIBI0 ONpEesIeHHs] KauecTBa YCBOCHHS MaTepHaia
yueOHOro MOIyJIs B 11eJI0M. B TeueHue cemecTpa Takue KOHTPOJIbHBIE MEPOIIPUSTHS IPOBOJSITCS 110 TpaduKy.

DK3aMeHaNMOHHAs mporpamma 1-ro cemecrpa.

1. MHoxecTBa. AOCONIOTHAas BeJIMYMHA JeicTBUTENbHOrO uwucia. [lonsartue ¢yHkuuu. CrocoObl 3anaHus
¢yaxunn. [TorsTHe HEABHOM, 00paTHOM 1 cinokHON ¢yHKunH. Knaccnpukarms QyHKImm.

2. eg-okpectHocTh TO4YkM B R. Ilpexen mnocnenoBaTenbHOCTM B TEPMUHAX OKPECTHOCTEH, BHEIIHOCTEM
OKpecTHOCTeH, Ha s3bike "¢ — N " . Cxopjsumuecss M pacXoJsluecs MOCIEA0BaTEIbHOCTH, UX CBOWCTBA.
beckoHeuHO  Manble  TOCNENOBAaTENBHOCTH, MX CBOWCTBAa; MPEACTaBICHUE YJIEHOB  CXOAALIeHcs
MIOCJIC/IOBATENILHOCTH B TEPMUHAX OCCKOHEYHO MaibIX. beckoHeuHOo Oosbline TOCIeq0BaTeIbHOCTH M HX
CBOMCTBA.

3. AkcuoMmaruka MHoOXecTBa R neicTBUTENbHBIX 4uces. ['paHMIBI, TOUHBIE TPAHUIBI YHCIOBOIO MHOXECTBA,
CyIIECTBOBAaHWE  TOYHBIX  TPaHMIl, TNPHHIWN  BIOXKEHHBIX  OTpe3KkoB. IloamocienoBaTenTsHOCTH
MOCJIEIOBAaTEILHOCTH, NMeroIei nmpenern B R.

4. Teopema o BnoXeHHBIX oTpe3kax. Jlemma bomprano-Beliepmirpacca, ee 0600menne. dyHmaaMeHTaIbHBIE
IIOCJIEA0BATENBHOCTH, KpuTepuil Komm.

5. TlpenenpHas TOYKa YMCIOBOI'O MHOXKECTBA, KPUTEPUH MPENeNbHON TOYKH, CYyIIECTBOBAHHE MPEAEIbHBIX TOUEK
MHOecTBa. [Ipenen GyHKkIMM B TOUKe B TEPMHUHAX OKPECTHOCTEH, Ha si3bIke "€ — o". IlepBbIil 3aMeUyaTeNbHbIH
npenen. Teopema ['eiine. CBoiicTBa hyHKIMH, IMEIOIIEH Mpeaet.



10.

1.

16.

17.

IIpenen moHoToHHOW (yHKIMH. Yncno e. OmHocTopoHHME Tpernensl. CpaBHeHHE MOBeneHUs QyHKIu: O-
CHMBOJINKA, SKBUBAJICHTHBIC (DYHKIINH.

OcHoOBHBIE TeopeMbl O mpeaenax. llepBelii 3amedarenbHBIA Tpenen. Ywmceno e (uwmcnmo Ditepa). Bropoit
3aMeyaTreNnbHbIN Ipeel.

HenpepeiBHOCTh  yHKIMH.HekoToprle CBOHCTBa HEMpephIBHEIX (GYyHKOWHA. TOYKM pa3pbiBa (YHKIHH.
Brruucnenue npenenos. PackpsiTue HeONpeaeIeHHOCTEN.

MoHoTtoHHble (yHKuMH. HenpepwsiBHOCTH 00paTHOi (yHKIMH. PaBHOMepHass HENpPEpHIBHOCTb (QYHKIIHH.
Teopema Kanropa.

Hduddepennupyemas B Touke ¢yHkuus, muddepennman, mpousBoaHas. HeoOXomumble U J10CTaTOYHbBIC
ycaoBust tuddepeHpyemMoct. ['eomerpruueckuii CMBICT IPON3BOIHOM 1 quddepenuana QyHKIUN B TOUKE.
[paBuna muddepenurponanus.

CpoiictBO  MHBapmanTHocTH ¢opMmbl  nuddepennnana. Ilapamerpuueckn 3amaHHas — GYHKOMSA, ee
muddepernupyemocts. [IponsBonusie u quddepeHnnansl BEICIINX TOPSIKOB, hopmyna JleiOHMIA.

Teopembr Bettepmrpacca, bompnano-Komm o mpomexyrounom 3Hauenudu, [lapOy o0 obOpase oTpe3ka mpu
HETPEPBIBHOM OTOOpaKeHUH.

PaBHOMepHas HempepbIBHOCTH, TeopeMa Kantopa. Teopemer ®epma, Pomrsa, Jlarpamxka, Kommm, [lapOy.
Kputepun moctossHCTBa ¥ MOHOTOHHOCTH (yHKINHU Ha ipoMexyTke. [IpaBuia Jlonmurans, hopmymna Tetnopa.

JlokanpHbIM 3KCTpeMyM (GYHKIMH, HEOOXOAMMBIE YCIOBUA. [IOCTaTOYHOE YCIIOBHE JIOKAITBHOTO 3KCTPEMyMa
(GyHKIMM B KpHUTHYECKOH TOouke. BTopoe aocraTouHOe YCJIOBHE JIOKAJBHOTO OSKCTpeMyma (YHKIHH B
CTaIMOHAPHOW TOYKe. 3a/a4a 0 HauOOJIbIIEM U HANMEHBILEM 3HaUeHUU (PYHKIINU Ha CETMEHTE M IPOMEXYTKE.

Beimykiocte GyHKIME Ha uHTEpBase. JlocTaTo4uHOE YCIOBHE BBIMYKIOCTH BBepX (BHHM3) . Touka meperuba
rpaduka GyHKIHH, HEOOXOJMMOE U JIOCTaTOYHBIE YCJIOBHS TOYKU Ieperuda .AcuMmnrToTsl rpaduka GpyHKunY,
KpUTEPUH CYIECTBOBAHMSI HEBEPTUKAIbHBIX aCUMIITOT.

Juddepernnman mepBoro mopsaka, CBOHCTBAa. [eoMerpuueckmit cmbicn muddepernuana. CpoiicTBa
muddepennmana. JnddepeHuans BEICIIAX MOPSIKOB.

IlepBooOpasznast Qynkums. HeompeneneHuslii wuHTerpan. ['eoMeTpuyeckHil CMBICT  HEOHPENEICHHOTO
uHTerpana. CBOHCTBAa HEOINPEIEICHHOTO WHTerpana. MHTerpanbl OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH.
Crnoco0bl MHTErpHUpOBaHMA. BBIUHCIEHWE HHTETPANIOB METOAOM 3aMEHBI NMEPEMEHHOM W 3aHECEHUS I0J
muddepennnan. MeTox WMHTETpUPOBAaHHMS IO YacTAM. VIHTErpupoBaHHE palMOHAIBHBIX alreOpandecKux
(byHKIMIA.

WurterpupoBaHne HEKOTOPBIX TPUTOHOMETpHYecKuX (yHKuuil. VIHTErpupoBaHHEe KBaJpaTHOTO TpEX4jeHa B
3HaMeHareJIe IpoOu U 1101 KOpHEM.

JK3aMeHALMOHHAS IPOrpaMMa 2-ro cemecrpa.

1. 3apmaum, npuBOAAIIME K TIOHATHIO OIPEAEIEHHOTO WHTETpaia, OIpEeACIeHHbIH wuHTerpan Pumana.
Heobxonumoe yciosue unrerpupyemoct pynkuun. Cymmsl [lapOy, ux cBoiictsa, kpurepuii lap0y.

2. Kuaccel unTerpupyemsix (ynkuuid. CBOWCTBa ompeesieHHOro WHTerpana. MHTerpanm ¢ mepeMeHHbIM
BEPXHUM IIPEJIETIOM, €TI0 CBOMCTBA.

3. Meroabl BBIUKCICHHUS ONPEACICHHOr0 MHTerpana: (gopmyna HeroToHa-JIeiOHMIIa, 3aMeHa MIEPEMEHHOIA,
UHTETPUPOBAHME IO YACTSIM.

4. OCHOBHBIE METPHYECKHE U TOIOJIOTHYECKHE XApPAKTEPUCTHKH MHOXKECTB mpoctpadHcTBa R". CpolicTsa
cxopsamuxcs B R" nocnenosarensHocTelt, kpurepuii Komm

5. Kommakr B R", teopema Ieiine-Bopens. OTKpbIThIE M 3aMKHYThle B R" MHOXeCTBa, WX CBOMCTBa,
KPHUTEPHH.

6. TlonsTre QpyHKINM MHOTHX HEPEMEHHBIX, MPE/IEN U HEPEPHIBHOCTH (PYHKIIMK MHOTHX MEPEMEHHBIX.

7. CaoiicTBa HENpPEpHIBHBIX Ha KOMMIakTe (yHKOWH. JIMHEHHO CBsI3HBIE MHOXKECTBa, TeopeMa bompraHo-
Kommn.

8. udodepenuupyemMocTb (HyHKIMM MHOTHX NepeMeHHbIX. YacTHas mpou3BojaHas, nuddepeHunpyeMocTs,
mudpdepennran (GyHKIMM MHOTHX IE€PEMEHHBIX B Touke. HeoOXomumple W JTOCTaTOYHBIC YCIOBHSA
muddepeHIUpyeMOoCTH (PYHKIIMH MHOTHX IIEPEMEHHBIX B TOUKE.

9. HempepsiBHas nudhepeHIpyeMocTs QYHKIINH MHOTHUX HMEpEMEHHBIX. | eOMeTpHYecKHii CMBICT CBOMCTBA
muddepernupyemocti. CBOWCTBO WHBapHaHTHOCTH (opMbl muddepeHnmara (GyHKIUH MHOTHX
HNEPEMEHHBIX.

10. IIpousBonHas O HampaBlIEHHUIO, TpaaueHT. YacTHbIE MPOU3BOAHBIE BBICIIMX MOPSAAKOB, Teopema llIBapua
0 CMEIIAHHBIX YaCTHBIX MIPOU3BOIHBIX.

11. Tuddepennmansl BeIcIIMX NOPSAKOB, GopMyia ux BerunucieHus. Popmyna Teinopa GyHKIMH MHOTHX
HNEPEMEHHBIX.

12. Huddepenmansr BRICIINX MOPSAAKOB, GopMmyna ux BbraucieHus. @opmymna Teitmopa QyHKIME MHOTHX
MepEeMEHHBIX.

13. DxcrpemMyM (QYHKIIME MHOTHX HEepeMEeHHBIX. HeoOXoauMble YCIOBHUS JIOKAIBHOTO 3KCTpeMyMa (QYHKIIUH
MHOTHX HEepeMEHHBIX. JlOCTaTOUHBIE YCIOBHUS JIOKAIBFHOTO AKCTpeMyMa (PyHKIIMM MHOTHX HNEPEMEHHBIX B



CTaIMOHAPHOW TOYKe. 3a/ada 0 HanOOJIbIIEM M HAMMEHBIIIEM 3HaYCHUH (DYHKIIUM MHOTUX MIEPEMEHHBIX Ha
KOMITaKTe.

14. HesBHas (yHKUUMs, ompenensieMas ypaBHCHHEM; TEOPEMBI CYIIECTBOBAaHMS HENPEPHIBHON M HEMPEPBIBHO
muddepeHIIpyeMorl HesIBHON (YHKINH; TeopeMa O CYIIECTBOBAHWW HETPEPHIBHO MU epeHIIpPyeMOi
oOpaTHON (pYHKINH.

15. YcnoBHBIH 3KcTpeMyM (YHKIMM MHOTHX IIEPEMEHHBIX; CBSI3b MEXIY YCJIOBHBIM M 0€3yCIOBHBIM
akcTpeMyMamu. Meroy Jlarpamka OTBHICKaHWSI CTAI[MOHAPHOW TOYKH 3aJladydl YCJIOBHOTO BIKCTPEMYyMa;
JIOCTaTOYHBIE YCIIOBHUS JIOKQIBHOTO YCIOBHOTO SKCTpEMyMa

16. 3amaun, npuBOASAIIME K TIIOHATHIO OIPEACIEHHOTO WHTETpaia, OIpEAEIeHHbIH wuHTerpan Pumana.
HeobOxonumoe ycnoBue uHTerpupyemoctu ¢yHkiun. Cymmel JlapOy, ux cBoiictBa, kputepuil apOy.
Knaccel mHTErpupyembix QyHKimiA. CBOWCTBAa ONpeAeiIeHHOT0 MHTerpaia. MHTerpan ¢ nepeMeHHBIM
BEPXHUM IIPEJIEIIOM, €ro CBOHCTBA. MeTo/Ibl BEIMHCIICHHS ONpeIelIeHHOro HHTerpaia: ¢popmyna HeloToHa-
JleiiOHmIIa, 3aMeHa TIEPEMEHHOW, HHTETPHPOBAHHUE TT0 YACTSIM.

17. UnHTerpan ¢ mepeMEHHBIM BEPXHHM MPEIEIIOM, €ro CBOWCTBA. MeTOIBI BBIYMCICHHUS OIPEIEIICHHOTO
uHTerpana: popmyina Herotona-JleitOnuma,

3aMEHa IIEPEMEHHON, HHTETPUPOBAHNE 10 JACTSIM.

IK3aMeHAIIMOHHAST nmporpamMmma 3-ro ceMmecTpa

1.JleMMa 0 HEeyCTOTE MHOXECTBA YaCTHUYHBIX IIPEJIENIOB YHCIOBOI TOCIE10BATEIbHOCTH.
2. Kpurepuii TOro, 4T0o TOYKa ABJSIETCS YACTHUYHBIM NIPEIEIOM YHCIIOBOI ITOCIIe10BaTEIbHOCTH.
3. Kputepuii Toro, 9T0 MHOXECTBO YaCTHYHBIX TPEJIENIOB YHNCIOBOH MOCIIENOBATEILHOCTH COCTOUT U3 OAHOTO
3JIEMEHTA.
4. JleMMa 0 MHOKECTBE YaCTHYHBIX MPEEIIOB YNCIOBON IOCIEI0BATEIHLHOCTH, AOIyCKaloNIel pa3doneHne Ha m
MOATIOCTIEIOBATENbHOCTEH, KaX1ast U3 KOTOPBIX HMEET Ipeel.
5. Kputepuii cyniecTBOBaHHS Ipesielia MOCIEA0BaTENbHOCTH B TEPMUHAX €€
BEPXHETO U HWKHETO MPEIEIIOB.
6. Kputepuii Ko u HeoOxonumoe ycioBre CXOJUMOCTH YHCIOBOTO Psija.
7. IIpocreiilye CBOMCTBA YUCIIOBBIX PSIIOB.
8. Teopema 0 CBSI3M CXOAAIIETOCS YUCIOBOTO PsiJia U €r0 OCTAaTKOB.
9. Kpurepuii cXoqUMOCTH NOJIOKHUTEIHHOTO YHCIOBOTO PSAA.
10. [Ipu3HaKy cpaBHEHUSI CXOIUMOCTH MOJI0KUTEIHHOTO YHCIIOBOTO PsiJia B HENPEACIBbHON 1 NpelieNbHOM (opmax,
CJIC/ICTBHE.
11. UnTerpanbHblil npuzHak MaknopeHa-Kou cXoquMOoCTH HOJI0KUTEIBHOTO pAJia.
12. [Ipuznaku JJanambepa cXOANMOCTH TOJIOKHUTEIILHOTO YHCIOBOTO Psijia B HETIPEAEIbHON M IpeiesIbHO (hopmax.
13. Tlpu3naku Komm cX0IUMOCTH MOJIOKUTEITFHOTO YUCIIOBOTO Psifia B HENPEACTbHOM U peaeabHol popmax.
14. TIpeobpazoBanue u temMma AGens.
15. TIpusHak /Iupuxie cXOAUMOCTH YUCIOBOTO PAA.
16. IIpusHak AGemnst CXOJUMOCTH YHCIIOBOTO Psia.
17.. Ilpu3nak JleitOHMIIA CXOIMMOCTH YHUCIOBOTO psija. CiencTBre 00 OleHKe
MOJIyJIsl N-TO OCTaTKa psAAa JeHOHUIIEBCKOTO THIIA.
18. JleMMa 0 CBSI3M MEXKAY CXOAMMOCTBIO YHCIIOBOTO Psiia M PAZA, COCTABICHHOTO M3 MOIYJIEH €ro WICHOB.
19. CouerarenbHOE CBOMCTBO CXOASILErOCs YUCIOBOIO PSAA.
20. INepemecTHTENBHOE CBOMCTBO MOJIOKUTEIEHOTO CXOASIIETOCS YHCIOBOTO PAA.
21. Teopema 0 XapaKTepH3allH CXOAMMOCTH 3HAKONIEPEMEHHOTO YHCIIOBOTO Ps/Jia B TEPMUHAX €T0 MOJ0XKUTEITbHON
Y OTPHULATEIHHON YacTeH.
22. IlepeMecTHTENEHOE CBOWCTBO aOCOIFOTHO CXOIAIIETOCS YUCIOBOTO PAA.
23. Teopema Komu o mponsBeieHuN a0COFOTHO CXOSIIUXCS YUCIOBBIX PSJIOB.
24. Heo0XoauMoe yCIOBUE U KPUTEPUH CXOAUMOCTH O€CKOHETHOTO YHCIIOBOTO
MPOM3BEICHUS (B TEPMUHAX CXOAMMOCTH COOTBETCTBYIOIINX YUCIOBBIX PAIOB).
25. Apudmerndeckue oneparyu ¢ PABHOMEPEHO CXOISIMUMUCS QYHKITMOHATLHBIMH TTOCIIEI0OBATEILHOCTSIMH.
26. Kpureprnn paBHOMEPHOH CX0JUMOCTH (DYHKIIMOHAIBHON TI0CIIEJOBATEIBHOCTH: B TEPMUHAX CYIIPEMYMOB;
Kommn.
27. Ipu3nak BeitepmTpacca paBHOMEPHOH CXOANMOCTH (PYHKIIMOHAIBHOTO psijia, CIIEICTBHE.
28. INpu3Hak [upuxie paBHOMEPHOI CXOIMMOCTH (PYHKIIMOHAIBEHOTO psija.
29. INpu3Hak Abens paBHOMEPHOH CXOMMOCTH (DYyHKIIMOHAIBLHOTO PAA.
30 Teopema o mpeserne npeaenbHON GYHKINH (YHKIIMOHAIBHOHN MOCIIEI0BATEILHOCTH.



31. Teopema 0 HENPEPHIBHOCTH NpeeIbHON QyHKINK (QYHKINOHAIBHON IT0CIIeI0BATEILHOCTH B TOUKE (Ha
MHOKECTBE), CIICACTBHE.

32. Teopema 0 MOYICHHOM IIEpeXo/ie K Mpenety B (PyHKIIHOHATEHOM pAJIE.

33. Teopema 00 HHTETPHPOBAHUH MIPEACIbHON QYHKINN (QYHKIMOHAILHON MOCIEI0BATEIEHOCTH.
34. Teopema o nuddepeHnnpoBaHUN TpeAeTbHON QyHKINH (YHKIHOHATHHOMN
MOCJIEI0BATENIBHOCTH.

35. TlepBast Teopema Aberns, ClICACTBHUE.

36. Teopema 0 OBEICHNH CTEIICHHOTO Psiia B 3aBUCUMOCTH OT PaJInyca CXOIUMOCTH

37. Teopema Komu-Anamapa.

38. Teopema 0 paBHOMEPHOH CXOJMMOCTH CTEIIEHHOT'O psijia BHYTPH MHTEpBaia

CXOAUMOCTH.

39. Teopema 0 paBHOMEPHOH CXOJMMOCTH CTETIEHHOTO psifa Ha orpeske [0, R].

40. Teopema 0 HEMPEPHIBHOCTH CYMMEI CTETIEHHOTO psina. Bropas Teopema AbGemns

441 Teopema 0 MOYWIEHHOM HHTETPUPOBAHUH CTETICHHOTO PsIlia.

42. Teopema o mowieHHOM A epeHInpoBaHUH CTETIEHHOTO Psa.

43. Teopema 0 €qUHCTBEHHOCTH PA3JIOKEHUS (PYHKINH B CTCTIEHHOH PS.

44. JlocTaTo4HBIE YCIOBUS pa3ioxkuMocTH ¢pyHKIuU B psin Teitnopa.

45. JleMMa 0 COOTHOIICHHU MEXIY KiaccaMy (DyHKLUH, HHTErpUpyeMbIX 1o Pumany Ha otpeske [a, b]
MHTETPUPYMBIX B HECOOCTBEHHOM CMBICIIE Ha TPOMEXKYTKE [a, b).

46. Ilpocreiimue cBoifcTBa HECOOCTBEHHBIX HHTETPAJIOB.

47. Kpurepuii Komm cxonumMocT# HeCOOCTBEHHOI'O HHTETpaa.

48. ®opmyna tuna Gopmynsl HeroToHa-JleiiOHMIA A1t HeCOOCTBEHHOTO WHTETpaa.

49. Meto[ 3aMEHBI IEPEMEHHON B HECOOCTBEHHOM HHTETpAJIE.

50. Meto HHTETpUPOBaHMS 110 YacTsIM HECOOCTBEHHOTO MHTETpaa.

51. Kputepwnii cxoauMocTi HeCOOCTBEHHOTO WHTETpasia OT HEOTPUIATEIHHOHN () YHKITHH.

52. Ilpu3Haku cpaBHEHHS CXOJUMOCTH HECOOCTBEHHOTO MHTETpaja OT HEOTPUIATENbHON (DyHKINH (B
HETpeaeIbHOM U TpeeabHoi popmax).

53. IlpuzHak Jupuxie cxoIuMOCTH HECOOCTBEHHOTO HHTETpaa.

54. TlpusHak AGens CXOUMOCTH HECOOCTBEHHOI'O HHTETpaIa.

55. CpaBHEeHHE CXOIMMOCTH HECOOCTBEHHOTO MHTErpaiia OT (GYHKIMU U OT €€ MOJIYJIs.

56. Jlemma 0 ipeliesibHOM (DYHKIMH ABYX IIEPEMEHHBIX, HENIPEPHIBHOW Ha MPSIMOYTOJIbHUKE.

57. Kpurtepun paBHOMEpHOI CX0IMMOCTH (DYHKIIMH ABYX IIEPEMEHHBIX: B TEPMUHAX CcynpeMyMoB; Komm; Tnna
TeopeMsl [ eliHe.

58. Teopema o mpezene npeneTbHol GYHKIMN (PYHKIUHU IBYX TEPEMEHHBIX.

59. Teopema 0 HENMPEPHIBHOCTH B TOUKE (HA MHOXKECTBE) MPEAETbHON (QYHKIINU

(yHKIINH IBYX TTEPEMEHHBIX.

60. Teopema 00 MHTETPUPOBAHUH NPEAEIbHON QYHKINU QYHKINH IBYX IEPEMEHHBIX.

61. Teopema o npenene CU3IIL.

62. Teopema o HenpepsiBHOCTH CH3II Ha oTpeske.

63. Teopema o nuddepennuporanuu CU3II Ha oTpeske.

64. Teopema 06 unterpupoBannu CHU3II Ha oTpeske.

65. Teopema o HenpepeiBHOCTH CU3II ¢ T1311.

66. Teopema o nuddepernupoBannu CU3II ¢ T1311.

67. Kputepuu paBaomepnoit cxonumoctu HU3II: Kowu, Tuna teopemsi I'eiine.

68. IIpusnax Beliepmtpacca paBHomMepHo# cxogumoctu HU3II.

69. Teopema o npenensHom nepexoae B HU3II.

70. Teopema o HenpepsiBHOcTH HU3II Ha oTpe3ske.

71. Teopema 06 unTerpupoanuu HU3II Ha oTpeske.

72. Teopema o HempepbiBHOH muddepenmmpyemocta HU3II Ha oTpeske.

73. T'-¢yHKus: o6nacTe onpeneneHus; TuPPepeHInpyeMocTs; rpaduk; GopMyna MPUBEACHUS.
74. B-pyHKims: 001acTh ONpeesieHNs; CBOUCTBO CUMMETPHH; (OpMyIIa IPHUBEACHNUS; BTOPOE HHTETPAIHHOE
npescTaBiaeHue B-pyHkmn.

JK3aMeHalMOHHAs MporpamMMma 4-ro cemecTpa



1. Teopema o psine Pypbe cyMMBI paBHOMEPHO cXosierocs Ha [a, b] psaa. Cnencrsue o psige Pypoe
JTUHEHHON KOMOMHAIINY QYHKITHH U3 oc.
2. MUHAMU3UPYIOIIEe CBOHCTBO YaCTHYHBIX CyMM psifa @yphe pyakumn. ToxkmecTBO M HepaBeHCTBO beccens.
3. Kpurepuii cxomumoctu psina Oyprse Gyrkiun mo ocd k f Ha [a, b] B cMbIcie cpeTHIX KBAAPATHIHBIX.
4. Jlemma Pumana.
5. Slnpa qupuxine, ux CBONCTBA.
6. IHTerpaspHOE MpeACTaBICHNE YaCTHYHBIX CYMM KJIACCHYECKOT0 TPUrOHOMeTpHiecKoro psiaa dypbe GpyHKImM.
7. JleMMa 0 CBSI3M MEXAy CYIIECTBOBAaHHEM KOHEYHBIX OJHOCTOPOHHHMX INPOU3BOJHBIX (DYHKIMM B TOUKE U €€
ycnoBueM Jlunmura B 3TOH TouKe.
8. JlemMa o0 cyIiecTBOBaHNY KOHEYHBIX OJTHOCTOPOHHHX ITPOU3BOHBIX (DYHKIIMH B TOUKE.
9. Ilpu3nak Jlunmuna cXoAUMOCTH B TOUKE KJIACCUYECKOTO TPUTOHOMETpUYECKoro psana dypoe.
10. S npa Peitepa, UX CBOMCTBA.
11. Teopema Peliepa, cneacTBHE.
12. Teopema JIssnyHOBa, cieACTBHE O BBIIIOJIHEHUU paBeHCTBa [lapceBas.
13. Teopema 0 eAMHCTBEHHOCTHU KIACCHIECKOTO TPUTOHOMETPUIECKOTO psifna Oypbe HeTPephIBHON () YHKITHH.
14. Teopema 0 CKOPOCTH CTPEMIICHHS K HYJIIO KO3()(GHUINEHTOB KIACCHYECKOTO TPUTOHOMETPHIECKOTo psiga Dypoe
¢ynkuuu f B 3aBucuMocty oT e€ nuddepeHnnantbHbIX CBOMCTB.
15. TeopemMa 0 paBHOMEPHON CXOAMMOCTH KJIACCHUYECKOTO TPUIOHOMETpHUUecKoro psna Pypwe, CIenCTBHE O
NO4WICHHOM ] depeHIIMpOBaHNY KIIACCHYECKOTO TPUTOHOMETPUUECKOTO psina Dypee.
16. Teopema O MOUYIEHHOM HHTETPUPOBAHMU KJIACCHYECKOTO TPUTOHOMETpHUECKoro psaa Pypbe HempepbIBHON
¢byHKIHH.
17. Mepa napauienenunena B R", eé cBoicTBa.
18. Caoiicta muoxecTBa R".
19. JleMMa 0 TIpeCTABICHAN SIIEMEHTAPHOTO MHOKeCTBa B R".
20. Mepa »11eMEHTapHOT'0 MHOKECTBA, JIEMMa O KOPPEKTHOCTH €€ ONpeeICHUs.
21. CBoiicTBa MephbI 3JIEMEHTAPHOTO MHOXKECTBA.
22. CpoiicTBa BHyTpeHHel (BHenIHelN) Mepbl JKopaaHa orpaHiyeHHOro MHOXKeCTBa B R
23. Mepa MHOXecTBa, u3Mmepumoro mo JKopaany B R”, e€ cBoiicTsa.
24. Teopema 0 HEOOXOJMMOM YCIIOBHM MHTEIPHUPYEMOCTH (QYHKIIMH 110 NapauIeNeHIe Ny.
25. Teopema 00 MHTETPUPYEMOCTH 10 TapaJlIeNICIHIIe/ Ty HEPEPHIBHOM (YHKIUH.
26. Teopema 00 UHTETPUPYEMOCTH OTPAHMUEHHON Ha Mapajuieenune/ e GyHKIUN, OTINIHON OT HYJIS Ha JKHM.
27. Teopema 00 MHTETPUPYEMOCTH 10 TapaJUIeNIeTINIEely H3MEHCHHON Ha )KHM (DyHKIUH.
28. OmpeneneHne KpaTHOTO HHTErpajla M0 W3MEPUMOMY B Rn MHOXECTBY, JIeMMa O KOPPEKTHOCTH €ro
OTIpeIeIeHUS.
29. Kpurepwii Jlebera mHTErpupyeMOCTH (QYHKIMHU 110 H3MEPUMOMY MHOXECTBY.
30. Xapakrepuctrueckass (YHKOUS OrpaHHYeHHOro B Rn MHOXecTBa. Kpurepwii M3MEpUMOCTH MHOXKECTBa IO
’Kopmany B Rn B TepMuHax ero xapakTepucTUIeCKON (QYHKKIIHH.
31. CaoiicTBa KpaTHOTO MHTETpaja IO H3MEPUMOMY MHOXKECTBY: HHTETPUPYEMOCTh IOCTOSHHON (YHKIHH;
CBOWMCTBO JIMHEHMHOCTH; WHTETPHPYEMOCTh IPOM3BEACHHUS; WHTETPUPOBAHHE HEPABEHCTBA; HHTETPHPYEMOCTH
MOJyJist QYHKLIMH U OLIEHKa MOJYJIsSl KpaTHOTO MHTErpajia; HHTErpupyeMocTh (DYHKIMH 10 )KHM; HHTETPUPYEMOCTb
(GYHKIMM TI0 HM3MEPUMOMY TIOJMHOXECTBY; CBOWCTBO a/UIMTMBHOCTH; HWHTETPUPYEMOCTh (YHKLIUH IO
BHYTPEHHOCTH U
3aMBIKAaHUIO MHOKECTBA.
32. Teopema OyOHUHU TS TAPAJLICICIUIICIOB, CIICACTBUS.
33. Teopema ®yOuHN [UIsl IeKapTOBA MPOU3BEICHNS M3MEPUMBIX 110 JKOp/1aHy MHOXKECTB, CJIE/ICTBHSI.
34. Jlemma 0 cpsMISIEMOCTH OObeIMHEHNs KpUBBIX B R".
35. Jlemma 0 cpsIMIISIEMOCTH IyTH KpuBoi B R".
36. Teopema 0 JOCTATOYHBIX YCIOBHUSX CIPAMIIIEMOCTH KpUBOi B R".
37. Teopema o HempepbIBHOU MU dHepeHIPYyeMOCTH QYHKITUN ITTHHBI CIpsMilsieMoit kpuBoi. CiieicTBHE.
38. Jlemma o cBsI3M AUAMETPOB pa3OMEHUN U TITaIKOW KPUBOH.
39. Teopema 0 JOCTAaTOYHBIX YCIOBUSAX CYIIECTBOBAHUS KPHBOJIMHEHHOTO MHTETpaia IEpBOTO pojaa u hopmyia ero
BBIYMCIICHHS, YaCTHBIE CITydan (POPMYJIBI.
40. Teopema 0 JOCTATOYHBIX YCJIOBHUSX CYLIECTBOBAHUS KPUBOJIMHEHHOIO HHTErpaja BTOPOro poja U GopMyiia ero
BBIYMCIICHHS, YaCTHBIE CITydan (POPMYJIBI.
41. Teopema 00 OIEHKE CBEpXY MOyl KPHBOJIMHEHHOT0 HHTETpasia BTOPOTO pojia.



42. Teopema 0 CBSI3M KPHBOJHMHEHHBIX HHTErPaJIOB IIEPBOTO U BTOPOTO POJa.

43. ®opmyna ['puna mis obmacreit Tumna T.

44. ®opmyna ['puHa st oOmacTei, MpeICcTaBIMBIX B BUIE OOBEIMHEHN KOHEYHOTO Yrcia obnacreif tuma T.

45. IlpuMeHeHNe KPUBOJIIMHEITHOTO HHTETpalia BTOPOro POJia K BHIYMCIICHHIO IUTOMIAAN OOIACTH.

46. Teopema 0 HE3aBUCHMOCTH KPHBOJIMHEHHOTO HHTETpajia BTOPOTO poJa OT JIMHUM HHTETPHPOBAHHS.

47. Teopema 0 HEOOXOTUMBIX M OCTAaTOYHBIX YCIOBHSX CYIIECTBOBAaHHWS HEMPEpHIBHO An((epeHIrpyeMoii B
obnactu pyHkumu u(x,y) Takoi, uro du =P(x, y)dx + Q(x, y)dy.

48. Jlemma 00 311€eMEHTapHOM I1aJKOH TIOBEPXHOCTH C SIBHBIM 3aJIJaHUEM.

49. Teopema o kBaapupyemoct DI'TI ¢ ssBHBIM 3a7aHueM 1 (hopMyJia BEIYMCICHUS €€ IUIOIaIH.

50. Jlemma 06 opuentupyemoctu DTl cieacrBus.

51. Teopema 0 JOCTATOYHBIX YCIIOBHSIX CYLIECTBOBAHMS IIOBEPXHOCTHOIO MHTETpasa MepBOro pojaa u GpopMmyiia ero
BBIYHCIICHUS.

52. TeopeMa O ZOCTaTOYHBIX YCIOBHUSX CYLIECTBOBAHMS ITOBEPXHOCTHOTO MHTETpasia BTOPOTO poaa U GopMylia ero
BBIYHCIICHUS.

53. Teopema 0 CBSI3H IIOBEPXHOCTHBIX HHTETPAJIOB MIEPBOTO M BTOPOTO PoJa.

54. Jlemma 00 37€eMEHTapHOH TIIaJKOCTH Z-IIMITHHAPHYECKON TIOBEPXHOCTH S U

BCJIMYMHE UHTCTpAa.

55. @opmymna IMaycca-OcTtporopaackoro.

56. ®opmyna Ctokca.

Cemectp 1
buier Nel
1. AOcoroTHas BeIMYMHA JCHCTBUTEILHOIO YHCia, CBOMCTBRA.
2. HempepbIBHOCTD ()YHKIIUU B TOYKE.

3. Haiitu o6nacte onpenenenus Gyukmun Y = v 3x — X

tg—

4. Beraucenuthb npoussoanyto Gyukmun y(x) =2 ¥
Cemectp 2

Buaer Ne2

1. TIpusnak Bo3pactaHusi M yObIBaHUS (PYHKLINH .

2.Crioco0bI HHTETPUPOBAHUS B OTIPEICIICHHOM HHTETpae.

X
3. UccneoBarh Ha BBITYKIOCTh GyHKIMIO Y(X) = —— , yKa3aTh TOYKH Teperuda
X
2x
[ xe**dx.
4. BBIYMCIUTE MHTETPA METOJIOM MHTETPUPOBAHUS 10 YaCTSM:
Cemectp 3
Buner Nel

1. HeoOxomumoe 1 JOCTaTOYHOE YCIOBHE CXOIMMOCTH IOCIIEJOBATEIFHOCTH B MIPOCTPAHCTBE
1. 2. OcHOBHBIE MOHSATHS O YHUCIOBBIX PAAAX

3. Haittu muddepennman pynknun 7 = \/xz + Y B TOUKe MO(I;S)

o0 n
X
4. Hatitu 06;1acTh CXOAMMOCTH CTETICHHOTO psija Zn—
n=l1 3"n
Cemecrp 4
Buaer Ne2

1. Y-¢dysxmus (CBOHCTBa U OIpeaencHue).
2. Teopema I'puna

o0
_3
3. Bremuaucianrs: Ie * xzdx
0



4. BwrauciuTh ,[ (x -y )ﬂ AB-otpe3ok npsamoii ot A(0;0) mo B(4;3)

AB

IToka3zaTenu u KpUTEPHUH ONCHUBAHUSA KOMHeTeHIII/Iﬁ Ha pa3/IMYHbIX dTAallax ux (l)OpMPIpOBaHl/Iﬂ,
OIINCAHUEC HIKAJ OHCHUBAHUA

YposeHnb chopMHUPOBAHHOCTH KOMIIETEHIUI

«MuHHUMAJIbLHBIH
YPOBeHb
He JIOCTUTHYT»
(MeHee 56 6a110B)

«MUHUMAJIbHBII
YPOBEHb»
(56-70 6ann0B)

«CpenHuii ypoBeHb»
(71-85 6an10B)

«BbICOKHUI YPOBEHb
(86-100 6aa10B)

Komnemenyuu ne
chopmuposanpi.

Komnemenyuu
chopmuposatnpi.

Komnemenyuu
chopmuposanbi.

Komnemenyuu
chopmuposanpi.

3HaHuA orcyTcTBYyI0T, | ChopMupoBansl 0a3oBble | 3HaHMSA oOmupHbIle, | 3HAHUA TBEpPJBIE,
YMEHHS W HaBBIKH HE | CTPYKTYpbI 3HAHHM. CHUCTEMHBIE. apryMeHTHPOBaHHBbIE,
c(OpMHUPOBAHBI. YMenust pparMeHTapHsl U | YMEHUS HOCAT | BCECTOPOHHHUE.
HOCST  PENpOAYKTUBHBIN | PENPONYKTUBHBIM YMeHnus YCIELHO
Xapakrep. XapakTep, IPUMEHSAIOTCSA K | MIPUMEHSIOTCS K PELICHUIO
HemoHcTpupyercs PEIIeHHIO TUIOBBIX | KaK THUIOBBIX, TaK H
HU3KUHI YPOBEHb | 3alaHuil. HECTaHIAPTHBIX
CaMOCTOSTEIIBHOCTH JemoHcTpupyercs TBOPUYECKUX 3aJaHUM.
MIPAKTUYECKOTO HaBbIKA. JIOCTAaTOYHBIH ypoBeHb | JleMoHCTpHpYyeTCs
CaMOCTOSTENILHOCTH BBICOKHI YPOBEHB
YCTOIUYUBOTO CaMOCTOSITENILHOCTH,
MPAaKTUYECKOTO HABBIKA. BBICOKAsl  aJaNTUBHOCTb
MPAKTUYECKOTO HABBbIKA
Onucanue KpuTepHeB OLICHNBAHMA
OO6yuarommiics Obyuarommiics OO6yuatonuiics Ob6yuarommiics
JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYIIECTBEHHbIE NMPOOENbl | - 3HAHMS TEOPETUYECKOTO | - 3HAaHHE W MOHHMaHHE | - ITyOOKHe, BCECTOPOHHHUE
B 3HaHMAX  ydeOHOro | MaTepuaia; OCHOBHBIX BOIPOCOB | ©  apryMEHTHPOBAaHHBIE
MaTepHana; - HEMOJHBIE OTBETHl Ha | KOHTPOJIMPYeMOro o0Obema | 3HaHMS IPOrpaMMHOTO
- JIOITyCKAIOTCSL | OCHOBHBIE BOIPOCHI, | IPOrPaMMHOTO MaTepuana;
HNPHUHIUNHAAIBHBIE OLINOKH B OTBETE, | MaTepuana; - MOJIHOE MOHHUMAaHHE
omuOKM MpH OTBETE Ha | HEAOCTATOYHOE - TBEp/IbIe 3HAHUA | CYIIHOCTH M B3aUMOCBS3H
OCHOBHEBIE BOIIPOCHI, | TOHUMaHHE CYITHOCTH | TEOPETHYECKOTO paccMaTpHUBaeMBbIX
OTCYTCTBYET 3HAaHHE U | U3JaraéMbIX BOIIPOCOB; Marepuana. IIPOLIECCOB U SBJICHUH,
MTOHUMaHHe OCHOBHBIX | - HEyBEPEHHBIE 1 | -CIIOCOOHOCTH TOYHOE 3HAHHWE OCHOBHBIX
MOHATHUI 1 KaTeTOPHii; HETOYHBIE OTBETHl Ha | YCTaHaBIMBAaTh U | TIOHATHH B pamKax
-HEIIOHMMAaHKE CYIIHOCTHU | JOMOJHUTEIbHbIE 0OBSCHITH CBsI3b | 00CYXXKTaeMBIX 3a1aHHH;
JIOTIOJTHUTENbHBIX BOIPOCHI; OpakKTUKA U TEOpHH, | - CHOCOOHOCTh
BOIIPOCOB B paMKax | - HEJOCTaTOYHOE | BBIABIATH NPOTUBOPEYHs, | YCTAHABIUBATH u
3aJJaHul; BIAJICHUE  JIUTEPATYpOH, | MpoOiaeMbl M TEHICHIMH | OOBSCHATH CBA3b
- OTCYICTBUE yMEHHUS | PEKOMEHJOBAHHOU pa3BUTHS; MIPAKTUKU U TEOPUH;
BBINOJIHATH MPAKTHYECKHE | MPOTPaMMOil - MIPaBUIIbHBIC u| - JIOTHYECKHU
3a/1aHus, JUCHIUTUTAHBL; KOHKpEeTHBIE, 0e3 TpyObIX | MocienoBaTeNlbHBIE,
MpeAyCMOTPEHHBIE - ymeHue 0e3 TpyObIX | OmMOOK, OTBETHl  HA | COJAepKATEIbHBIC,
IpOrpaMMon omnOoK pemaTh | MOCTaBJICHHBIE BOIPOCHI; KOHKpETHEIE u




JUCIHOUIITHHBI, TIPAKTUICCKHUC 3aJaHud, | - YMEHUE peuiatb | UCUCPHBIBAIOIINE OTBCTHI

- OTCYTCTBHE TOTOBHOCTH | KOTOPBIC cIemyeT | MpakTHYeCKHue  3aJaHusl, | Ha BCE 3aJlaHWsA, a TaKXKe
(ciocobHOCTH) K | BBIITOJHHUTb. KOTOpBIE CIIEeIyeT | IOTIONHUTEIbHEIC
TUCKYCCUH ¥ HH3KYIO BBITIOJTHUTh; BOIIPOCHI 9K3aMEHATOPA;
CTEIeHb KOHTAKTHOCTH. - BIIaJICHHE OCHOBHOM | - yMCHHE pemaTpb
JUTEPaTypOH, MPaKTHYCCKUE 3aIaHNUs;
PEKOMEHI0BaHHOU - cBOOOHOE
porpamMmoit HCIIONIb30BaHHE B OTBETaX
JACLIMIUIAHEL Ha BOIMpPOCHI MaTCpPHUAIIOB
- HaJIW4Yhe COOCTBEHHOW | PEKOMCHIOBAHHOU
000OCHOBAaHHOM  ITO3HMIIMH | OCHOBHOM u
o 00CYyX/TaeMBbIM | JOTIOTHUTEIEHON
BOTIPOCAM. JIUTEPATYPHL.
Bo3moxaBI
HE3HAYHUTEIIbHBIC

OTOBOPKM U HETOYHOCTHU B
PacCKpbITUN OTACIBbHBIX
I0JIO>KEHU I BOIIPOCOB,

MIPUCYTCTBYET
HEYBEPEHHOCTh B OTBETAX.
OneHka Ounenka OneHka OneHnka
«HEY/IOBJETBOPUTEIbHO | «yIOBJIETBOPHTEIbHO» / «XOpOLIO0» / «32aYTEHOY «OTJIMYHOY / «3aYTEHO»
» /He 3a4TeHO «32YTEHO»

9. YuedHo-MeTOqMYecKOe M MHPOPMALMOHHOE O0ecnedeHue JUCTMIIHHBI

a) OcHoBHAas JIMTEpaTypa

1. 3opuu B. A. Maremaruueckuii ananu3 — M.,2015. B 2-x u.
2. Kynpssues JI. JI. Kypc Mmatemarndeckoro anammsa —M.: Jlpocda. 2012. B 3-x T.
3. Unbun B. A., CagoBunuuii B. A., CennoB b. X. Maremarnyeckuii ananuz B 2 4. - M.: FOpaiit. 2019. 324 c.

https://www.biblio-online.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-437203

4. [MnotaukoBa E.I'. Matemarnueckuii ananms.CoopHUK 3aanuii - M.: FOpaiit. 2019. 206 c. https://www.biblio-

online.ru/viewer/matematicheskiy-analiz-sbornik-zadaniy-445454
5. Hemunosuu b.I1. 3anaun u ynpaxHeHUs 110 MAaTEMaTUYECKOMY aHaJIU3y AJs BTy30B —M., 2008.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:
1.Capgosunuas 1. B., ®omenxo T. H. Maremarnueckuii aHaau3. IPEJEN K HENPEPLIBHOCTH (DYHKIIMKA OJHOM
nepeMenHo# - M.: FOpaiit. 2019. 115 c. https://www.biblio-online.ru/viewer/matematicheskiy-analiz-predel-i-
nepreryvnost-funkcii-odnoy-peremennoy-441132
2.IlotamoB A. I1. Marematndeckuii aHanu3 .AuddepeHnaIbLH0E U MHTErPAIbLHOE NCUHCICHNE (O YHKIIUNA OTHOM
nepemenHoi - M.: FOpaiit. 2019. 256 c. https://www.biblio-online.ru/viewer/matematicheskiy-analiz-
differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
3.Huxutra A. A. Matematudeckuii ananu3. Coopauk 3aaa4 - M.: FOpaiit. 2019. 206 c. https://www.biblio-
online.ru/viewer/matematicheskiy-analiz-sbornik-zadach-432850
4 HuxutuH A. A., DomuueB B. B. Marematudeckuii aHanu3. yriayOnaeHHbid kype - M.: FOpaiit. 2019. 460 c.

https://www.biblio-online.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-432899
S.baspun M. WM. Marematnueckuit anamuz - M.: IOpaiit. 2019. 327 c¢. https://www.biblio-

online.ru/viewer/matematicheskiy-analiz-427808

B) JJIeKTPOHHbIe OMOJMOTEeYHBbIe CHUCTeMBbI, ¢ KoTOphiMH y COI'Y wumeercs aelicTByOIIHA 10roBoOp,
coBpeMeHHbIe MpodeccHoOHATbHBIE 0a3bl, HH(OPMALIMOHHbIE CIIPABOYHbIE CUCTEMBI:

- eLIBRARY.RU [DnexrponHsIii pecypc]: HayuHas snekTpoHHas Oubinoreka. — URL: http://www.elibrary.ru.



https://www.biblio-online.ru/book/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-437203
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-437203
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-sbornik-zadaniy-445454
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-sbornik-zadaniy-445454
https://www.biblio-online.ru/book/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/book/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/book/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://www.biblio-online.ru/book/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-sbornik-zadach-432850
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-sbornik-zadach-432850
https://www.biblio-online.ru/book/matematicheskiy-analiz-uglublennyy-kurs-432899
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-432899
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-427808
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-427808
http://www.elibrary.ru/

- basa gannbix «OBC elibrary»: http://elibrary.ru

- M3narensctBO «lOpaiiT» [DIEKTPOHHBIN pecypc]: AMeKTpoHHO-OmOmuoTedHas cucrtema. — URL: http://biblio-

online.ru.
- YHuBepcuterckas Ombimoreka online
http://www.biblioclub.ru.

[DnexTpoHHBIH pecypc]: 3TeKTpoHHO-OMOMMOTedHast cuctema. — URL:

l") COCTAB JJUICH3UOHHOI'0 U CBOﬁOI[HO pacnpoCcTpaHsaeMoro nporpaMmmMmHoOro 06ecneqemm,
B TOM YMCJI€ OTEYECTBCHHOI'0O IIPOU3BOACTBA

Ne HaumenoBanue Ne norosopa (Jauuen3ust)

n/n

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .

2 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) or 04.2016 T

6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or 04.2016 T

9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

10 OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

11 OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T

12 Cucrtema tectupoBanust SunravWEBClass Ne 468 ot 03.12.2013 UII Cynratynua P.T. (beccpouno)

13 AHTHBUpYCHOE NPOTpaMMHOE 00OecIicueHHE Ne 17E0-180222-130819-587-185 o1 26.02. 2018 1. mo 14.03.2019
KasperksyTotalSecurity r.(npoaiena mo 2021 r.)

14 Cucrema ympaBiicHHs 6a3aMu JaHHBIX CBoboaHOe mporpaMMHoe odecrneyeHune(0eccpouHo)
MySQLFireBird

15 CucrteMa moucka TEKCTOBBIX 3aMMcTBOBaHHI | Ne 795 ot 26.12.2018 (neiictBurenex no 30.12.2019 r) ¢ 3AO «AHTH-
«AnTtunnaruat. BY3» [Tnaruat» npoanena o 2021 r.

16 KoncynpranT+ Ne 430-2017/614 0111.01.2017 1. OO0 «®Dact-Uupopm» (beccpodro)

17 Tapanr 01.2020 -12.2021r.

10. MaTepuajibHO-TEXHHYECKOE O0ecnedeHue TUCIUIINHBI

3aHaTUsA 110 JUCHUIUIMHE IPOBOJATCA B ayJUTOPHUAX, 00ecIeYeHHEIX KOMIBIOTEPAMU, UMCIOIIUMHU JTOCTYII

K CETHU I/IHTepHeT, HUHTCPAKTUBHBIMU JOCKAMHU U MyJ'ILTPIMeZ[PIﬁHLIM O60pyZ[OBaHI/ICM.

ﬂul';EHf)’uOHHO@ npoecpammuoe obecneuenue:

1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r1);
3. CucreMa moucKa TeKCTOBBIX 3aMMCTBOBaHHI « AHTHIUIaruaT BY3»;

Ilepeuens 110 6 c60600HOM docmyne.
1. Kaspersky Free;

2. WinRar;

3. Google Chrome;
4.  Yandex Browser;
5.  OperaBrowser;



http://elibrary.ru/
http://biblio-online.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/

11. JInct 00HOBJIEHHMSI/AKTYyAJIM3AIM A
IIporpamma akTyaau3upoBaHa.

1.BHECEeHHBIC H3MEHEHHSI PACCMOTPEHBI U YTBEPIK/ICHBI HA 3aceAaHuH Kadeaphl
MateMarnuyeckoro ananusa (IIpotokon Ne 7 oT 27.03.2018 r.)

O,I[O6p€HBI Ha 3aC€JaHuHu COBETa (baKynLTeTa MaTeMAaTHKU U I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHI

(ITpotokos Ne5 ot 30.03.2018r.)

2. BHeceHHbIC H3MEHEHHS PACCMOTPEHBI M YTBEPIKICHBI Ha 3acelaHuu Kadepbl
MareMmaruuyeckoro ananusa (IIpotoxon Ne 7 ot 27.03.2019 1.)

O,I[O6peHBI Ha 3aC€JaHHHu COBETA (baKynLTeTa MaTeMaTHKU U I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHI

(ITpotokon Ne50T 29.03.2019 1.)

3. BHeceHHbIe U3BMEHEHHUS PACCMOTPEHBI M YTBEPKICHBI Ha 3acelaHuu Kadeapbl
maTemaruueckoro ananusa (Ilporokon Ne 7 ot 23.03.2020 1.)

OI[O6pCHBI Ha 3aCCJaHuM COBETA (1)8.Ky.]'ILTeTa MaTEMAaTHUKHU U I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHI

(ITporokomn Ne 5 ot 27.03.2020 1.)



