MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

HanpaBnenne noaroToBku

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA BBICIIE MATEMATHUKH

OAOBPEHO YMC UDTOb
[Ipotokon Ne 545-2

or 31.05.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

MATEMATHUYECKUI AHAJIN3

[1] 10.05.04 UnpopManimOHHO-aHATUTHUECKHE

(cenuanbHOCTD) CHUCTEMBI 0€30TaCHOCTH

[2] 10.05.05 bezonacHoCTh MHGOPMAITHOHHBIX
TEXHOJIOTHI B MPaBOOXPaHUTENBHOM cepe
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AHHOTALMS

B 3TOM Kypce u3yuaroTcs TEOpeTUUECKHE U IPAKTUUECKHUE BOIIPOCHI U3 CIEAYIOLUX Pa3JIEoB:
MpeJest MOCIe0BaTeIbHOCTH, MPEaeNl M HEMPEPbIBHOCT (pyHKIWHA, muddepeHunpyeMocTs QyHKITHIA.
Paznen "HHTerpanpHOE MCYMCICHWE W (YHKIMH MHOTHX TIEPEMEHHBIX" SIBIISETCS BTOPOM YacCThIO
Maremarnueckoro aHamusa, a pasfen "KpaTHele MHTETrpansl U psabl’" SBISIIOTCS TPEThEH YACTHEO
MatemaTH4ecKOro aHaIu3a.

Pe3ynbTaThl 0CBOEHUS JaHHOM y4eOHON AMCHUIUIMHBI TECHO CBSI3aHBI CO BCEMHU U3y4aeMbIMH B
JanpHemeM KypcamMu MaTteMaTuku. Jlng e€ wu3yueHus HeoOXOAMMO BIAJETh pas3jieiaMu
3JIEMEHTApHON MaTeMaTUKU B oObeMe cpenHei mkonbl. OcBoeHne Kypca «MaTeMaTu4ecKuid aHanmu3»
SABIISICTCS HEOOXOAUMBIM JJIS1 BCEX MOCIEAYIOUINX (PU3UKO-MATEMAaTHUECKUX U TEXHUUECKUX KypCOB.

1. IEJIN U 3ATAYA OCBOEHHMS YYEBHOM JJUCHUILJINHBI

enssMu ocBoeHUs y4eOHOW DUCIUIUIMHBI ~ MAaTEMAaTHUYECKHN aHaIM3 SBISIOTCS: OOy4YeHHE
0a30BbIM pazzienamM Teopud (YHKUMU JAEUCTBUTEIBHOIO MEPEMEHHOTO M CMEXHBIX pasJieioB
MateMaTHKu. B Tom uucie: nuddepeHnranbHoe U MHTETpalibHOE MCUYUCIICHUE, BEKTOPHBIM aHAN3,
TEOpHsl TOJS, SJIEMEHTbl TEH30pPHOro HcuUucieHus. V3ydeHue 3THX AMCUUIUIMH, B CBOIO OYepeb,
CO3/1a€T OCHOBBI Ui M3yueHUs (PU3MUECKHX KypCOB IO LIEJIOMY psIy HAmpaBlIeHUH, 3aKiIablBacT
OCHOBBI MaTeMaTH4YeCKOW KYyJbTYPBl U TEM CaMbIM CO31aeT (PyHAaMEHTaNbHYIO0 0a3y AJis MOTydeHUs
MIOJTHOLIEHHOTO €CTECTBEHHOHAYYHOT0 00pa30BaHusl.

2. MECTO YYEBHOW JUCIHUAILIMHBI B CTPYKTYPE OOII BO

OcBoeHHe MareMaTH4ecKOro aHajiu3a B €ro KJIACCHYECKOH YacTH SBISETCS OCHOBOM
NalbHENIero o0yuyeHusi CTyJIeHTa MO0 BCEM €CTECTBEHHO Hay4yHbIM TUCHUIUIMHAM. Takue pas3zaensl
Kypca, Kak TeOpHs BEKTOPHBIM aHaIu3 U TeOpus MOJI UAYT NapajuleIbHO aHAIOTUYHBIM (GU3NYECKUM
Kypcam, HO B OTJIMYUU OT MOCJIEJHUX JAl0T U Pa3BUBAIOT MaTEMATHYECKUE OCHOBBI COOTBETCTBYIOIIUX
NOHATUN U SBISIOTCS CYLIECTBEHHBIM IOJICIOPHEM IPU H3YyYEHUM (U3NYECKUX Da3JeNoB Kypca
Teopuu nois. [Io 3Toi mpruynHe yka3aHHbIE pa3fenbl Kypca MMEIOT HENOCPEACTBEHHBIE BBIXOIBI B
MPUKIIAJAHbIe o0sacTH. B kauecTBe mpumepa MOKHO MPUBECTH HEKOTOPHIE U3 ypaBHeHUIT MakcBeiia,
KOTOpPBIE HE JEKIAPUPYIOTCS, KaK 0a30BbIC 3aKOHBI B (DU3MYECKON TEOPUH MOJIS, @ BHITEKAIOT U3 psija
TEOpEM B Kypce BEKTOPHOro anaiuusa . Kypc MaremMaTMuecKoro aHaausa sBIseTCs caMO JOCTaTOYHOU
JTUCHUIUIMHOM, JUIsi KOTOPOH OJHAKO HEOOXOAMMBl 3HAaHUS AJIEMEHTApHOW MaTeMaTHKU B paMKax
LIKOJIBHOTO Kypca, aHaJIMTUUECKON FeOMETPHUH U Psijia pa3JiesioB JIMHEHHON anreOphl, YUTaeMbIX Ha 1-
2 cemectpax. Kpome Bbllle CKa3aHHOTO M3y4YE€HHE MAaTEMAaTHYECKOTO aHaJIM3a HEOOXOIUMO JUIs psijia
MaTeMaTU4eCKUX TUCHMIUIMH Ha crapumx kypcax (TDOKII, ypaBHeHus maTematuueckoil (usukw,
TeOpHsl BeposiTHOCTEW). JlaHHas JUCHMIUIMHA SBISETCS OCHOBOOOpasyromled Ui WH)KEHepHO-
TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO 00pa30BaHUsI.

3. ®OPMUPYEMBIE KOMIIETEHIINU U ITVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA



YHuBepcanbHbIe H(WIH) 001enpoQeccnoHanbHble KOMIETEHINH:

KOI[ 1 HAUMCHOBAHUC KOMIICTCHIIUN

VK-1 [1, 2] — Cniocoben
OCYIIIECTBIISATh KPUTUUECKUIN aHAIIN3
MPOOJIEMHBIX CUTyallMi HA OCHOBE
CHUCTEMHOTO TTOIX0/a, BBIpadaThIBaTh
CTpaTEruIo IEUCTBUI

VYKE-1 [1, 2] — Crocoben
HCIIOJIb30BATh 3HAHMSI
CCTCCTBCHHOHAYYHbBIX JUCIUIIINH,
MIPUMEHSATH METOIBI
MaTeMaTHYECKOI'0 aHaIn3a 1
MO/JICIIUPOBAHUS, TCOPETUIECKOTO U
OKCIICPUMCHTAJIbHOTO UCCJIICIOBAHUS
B IIOCTABJICHHBIX 3a/1a4ax

Kon n HaumeHoBaHue UHIUKATOPA JOCTUKEHUS
KOMIIETECHIIUU

3-YK-1[1, 2] — 3HaTh: METOABI CUCTEMHOTO U KPUTUYECKOTO
aHaJM3a; METOAMKU Pa3paOO0TKH CTpATETUH ACHUCTBUHN IJIs
BBISIBJICHHSI M PEIIICHUS TPOOJIEMHOM CUTYyaINH

V-VK-1[1, 2] — YMeTh: IpUMEHSTh METO/Ibl CHCTEMHOTO
MOIX0JIa M KPUTUYECKOTO aHaTN3a MPOOIEMHBIX CUTYaIUi;
pa3pabaThIBaTh CTPATETHIO NEUCTBUM, MPUHUMATH
KOHKPETHBIE PEIICHUs [IJIsl €€ peain3aliu

B-YK-1[1, 2] — Bnagetb: METOA0JIOTUEN CUCTEMHOTO U
KPUTUYECKOTO aHAIH3a MPOOIEMHBIX CUTYAIlHi; METOAMKAMH
MTOCTAaHOBKH IIEJTH, OTIPEIEIICHHUS CIIOCOOOB €€ TOCTHIKEHUS,
pa3paboTKu CTpaTeruii JeCTBHIA

3-YKE-1 [1, 2] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIHUIUINH, METOIbI
MaTEeMaTHYeCKOT0 aHAJIM3a U MOJICTHPOBAHMUS,
TEOPETUUECKOTO M IKCIIEPUMEHTAIBHOTO HUCCIICIOBAHUS
V-VKE-1 [1, 2] — yMeTb: HCIOJIB30BaTh MaTEMaTUYECKUE
METObl B TEXHUYECKUX MPHUIIOKECHUSIX, PACCUUTHIBATH
OCHOBHBIC YHCIIOBBIC XapaKTEPUCTUKHU CIIy9aliHbIX BEIHUHH,
periaTh OCHOBHBIC 33/1a4i MAaTEMAaTHYCCKON CTAaTUCTHKH;
penaTh TUMOBBIE PaCYCTHBIE 3a0a9n

B-YKE-1 [1, 2] — B1ageTs: METOJaMHU MaTeMaTHIYECKOTO
aHaJIM3a U MOJICTTMPOBAHUS; METOJaMU PEIICHUS 3a/1a4
aHaJIM3a U pacueTa XapaKTEPUCTHK (PU3UIECKUX CUCTEM,
OCHOBHBIMH ITpHEMaMH 00pabOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX, METOIaMH pabOThI C TPUKJIATHBIMUA TPOTPAMMHBIMHU
MPOYKTaMH

4. BOCIIUTATEJIbHBINA MIOTEHIIUAJI JUCHUATLIAHBI

Hampasnenus/uenun 3ajaun BocnuTaHus (KOx) BocnurarenbHblil NOTEHIMAT JUCUUILIAH
BOCTIMUTAHUS

NHrennexkryanbHOE Co3znanue ycioBui, Hcnonp3oBanne BOCIIUTATEIBHOIO
BOCTIHTaHUE o0ecrnevnBaroInX, MOTEHIMANa JUCIUILIUH TYMaHUTapHOTO,

(dbopMUpOBaHKE KYJIBTYPHl | €CTECTBEHHOHAYYHOTO,
yMmcTBeHHOTO Tpyaa (B11) | o6menpodeccrnonansuoro u

npo¢eCcCHOHATBHOTO MOAYJIS ISt
(hopMHpOBaHHUS KyJIbTYPbl YMCTBEHHOTO
Tpy/la IOCPEACTBOM BOBJICUEHHS
CTYACHTOB B yueOHBbIE UCCIIEI0BATEIbCKHUE
3aJlaHusl, KypcoBble pabOTHI U JIp.

[IpodeccnonanpHOE U Co3pnanue yciaoBuid, 1.Mcnonbs30BaHue BOCIUTATEIHLHOTO
TPYZOBOE BOCIIUTAHUE 00eCcTreYnBarOIINX, NOTEHIMAIA TUCUUILITNH
dbopMupoBaHue rTy0OKOTO | €CTeCTBEHHOHAYYHOI'O U
MMOHUMAHUS COIIMATTLHOM 00enpopeCCHOHATBHOTO MOTYJIS JUISI: -
poinu npodeccum, (hopMUPOBaHUS TO3UTUBHOTO OTHOILIEHUS K

MMO3UTUBHOM M AKTUBHOM npodeccuu nHKeHepa (KOHCTPYKTOPa,




YCTaHOBKH Ha LIEHHOCTHU
n30paHHON
CIELMATIBHOCTH,
OTBETCTBEHHOTO
OTHOILIEHUS K
po¢eCCHOHAIBHON
JesTeabHOCTH, Tpy Ly (B14)

TEXHOJIOTa), TOHUMAaHUs €€ COLUAIbHOMN
3HAYMMOCTHU U POJIU B OOIIIECTBE,
CTpeMJICHHS CIIeIOBaTh HOpMaM
poheCCHOHATLHON 3TUKH TIOCPECTBOM
KOHTEKCTHOTO OOYYCHHSI, peIICHUS
IMPAKTUKO-OPUCHTHPOBAHHBIX
CUTYallMOHHBIX 33/1a4. - POPMUPOBAHUS
YCTOMYMBOTIO MHTEpPECA K
npodeccroHaNbHOM e TENbHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HaYMUMOCTb TTPOPECCHU TIOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATHKH MPOEKTOB,
BBITIOJTHEHUSI IPOEKTOB € TIOCIIE Y IOIIEH
MyOIUYHOM Mpe3eHTaluel pe3ynbTaToB, B
TOM YHCJI€ 000CHOBAHUEM HX COLIMAILHOMN
Y IPaKTHYECKON 3HAUMMOCTH; -
(hopmMupoBaHUs HABEIKOB KOMaHTHON
paboThl, B TOM YHCIIE peaan3aun
pa3IUYHBIX HPOEKTHBIX posel (muuep,
WCTIOJTHUTEIb, aHAJIUTHUK U TIP.)
IOoCPEACTBOM BBITTOJIHECHUA COBMECTHBIX
poekToB. 2.Mcnonb30Banue
BOCITUTATEIHHOTO IMOTCHIINAIIA
JTUCIUIUTUHBI « DKOHOMHKA M YIIPaBICHUE B
IIPOMBIINIJICHHOCTH Ha OCHOBC
WHHOBAIIMOHHBIX TIOJIXOJI0B K YIIPABJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«¥Opunuyeckne OCHOBBI
poeCCHHANBHON eI TeTbHOCTI JUIS: -
(hopMUpOBaHMS HABBIKOB CUCTEMHOTO
BUIACHUA POJIK U 3HAYUMOCTH BI)I6paHHOI>'I
npoeccuu B COLUATBHO-DKOHOMUYECKUX
OTHOIICHUSAX Yepe3 KOHTEKCTHOE
o0yueHue

S. CTPYKTYPA U COJEPKAHUE YYEFHOM TUCIATLINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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IIpenensr.
HenpepbiBHOCTH

16/16/0

25

[IpousBognpie W  HX
MPHIOKEHUSA

16/16/0

25

K.p-15

HUmoeo 3a 1 Cemecmp

32/32/0

50

KonTpoabHbie
Meponpusitusi 3a 1
Cemectp

50

2 Cemecmp

HNuTerpansHoe
HCUYHCIICHUE

1-8

16/16/0

25

K.p-8




DOyHKIMHU
TIePEMEHHBIX

MHOI'uUX

9-15

14/14/0

25

K.p-15

Umoeo 3a 2 Cemecmp

30/30/0

50

KoHTpoibHbIe
MepOoNpHUATHS
Cemectp

3a

2

50

3 Cemecmp

Yacts 1

1-8

16/16/0

25




2 Yacts 2 9-16

16/16/0

25

kp-16 | 3-YK-

HUmoeo 3a 3 Cemecmp

32/32/0

50

KonTpoabnbie
Meponpusitust  3a 3
Cemectp

50

* — COKpallIeHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cymMMa MakcUMalbHBIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(unn) sK3aMeH

COKpaI_HeHI/Ie HaMEHOBaHUMN q)OpM TEKYILICTO KOHTPOJA U aTTECTAllUN PA3[1CJIIOB:

O6o03na | Ilo1HOE HAUMEHOBaHNE
YyeHue

K.p KoHTtposbHas pabota

€ DK3aMeH

KAJIEHJIAPHBIN IVIAH

| Hepnea | Tembl 3ansaTuii / Conepxxanue

| Jlek., | IIp./cem. | Jlao., |




qac.

, 4ac.

qac.

1 Cemecmp

32

32

0

1-8

IIpeneJsl. HempepbIBHOCTH

16

16

0

1-8

IocaenoBarenbHocTu. Ilpeaensl nocjiegoBareJJbHOCTEH U
(pyHxumii.

[Ipeamer maTemaTuku. EcTecTBO3HaHME KaK UICTOYHUK
MaTeMaTU4eCKUX MOHATHNA. OCHOBHBIE TIOHITHS TEOPUU
MHOECTB: MHOXECTBO, OIE€palluy HaJ MHOKECTBAMH,
0TOOpaX€HHE MHOKECTB, B3AUMHO OJJHO3HAUYHOE
COOTBETCTBHE, CUETHBIE U HECUETHBIE MHOXecTBa. HekoTopbie
MOHSITHUSI MAaTEMaTUUECKOM JIOTUKH. Y CJI0BUE, 3aKIIIOUEHHE,
oTpunianuie. KBaHTopbl, popMabHOE OCTPOSHUE OTPHUIIAHUIN C
MIOMOLIbIO0 KBAHTOPOB. JlelicTBuTeNnbHbBIE unciaa. CBolcTBa
JNEHUCTBUTENBHBIX yucen. PalimoHanbHble U UppalliOHAIbHBIE
yucia. [NII0THOCTh MHOXKECTBA pallMOHAIBHBIX YUCET BO
MHOXECTBE JEHCTBUTEIbHBIX yncesn. CYETHOCTh MHOXKECTBA
palOHaIbHBIX YUCEN U HECUETHOCTh MHOYKECTBA
MpPPALMOHANIBHBIX yucen. TouHas BEpXHssl U HOUHAs HUXKHSAS
I'paHu YUCIOBOIO MHOKECTBA. KOMILIEKCHBIE Unciaa U UX
reoMeTpuueckas uHTeprperanus. Paznuunsie popmel 3anucu
KOMIUIEKCHOT0 yKciia. Onepanuu yMHOXKEHUS, JeJIeHus,
BO3BEJCHUS B CTENEHb U U3BJIEUEHHUE KOPHS U3 KOMIUIEKCHOTO
yrcia. [lokasarenpHas opma npencTaBieHIsi KOMIUIEKCHOTO
yucia. @opmynsr Ditnepa (63 J0Ka3aTeIbCTBA).
[TocnenoBarenbHOCTH U €€ Tipeaes. ENMHCTBEHHOCTH Ipeaena
CXOJSLIEHNCS TOCIIeI0BATENbHOCTH. CBOMCTBA CXOIAIIUXCS
MOCJIEI0BATEIBHOCTEN (CXOIMMOCTD MOLYJISI, OTPAHUUYEHHOCTb,
COXpaHEHHUE 3HAKa, MPEJIEIbHBIN epexo/l B HEPaBEHCTBAX,
TeopeMa o TPEX MOCIeA0BATENBHOCTIX). ApHUpMeTHIECKHe
CBOMCTBA CXOJAILIMXCS NOClIeq0BaTeNbHOCTEH. beckoHeuHO
MaJible 1 OECKOHEYHO OOJIBIINE MOCIEeI0BATETHHOCTH.
Oynkuus, e€ obnactu onpeaeneHus u 3HaueHu. CriocoObl
3aganus QyHKIHN (B YaCTHOCTH, HESIBHOE U TapaMEeTPHUUECKOe
3amanne). ApupMeTndeckue IeicTBrs Haa (PYHKITUIMU.
Cnoxnast u oOpatHast GpyHKIUH. OCHOBHBIC JJIEMEHTAPHBIE
¢byukuu. OrpannyeHHble GYHKIUU, TOUHAS BEPXHSIS U
HWKHsIS rpadn pyHKIuK Ha MHOXecTBe.[Ipeaen pyHKIuu B
TOYKE. DKBUBAJICHTHOCTH ABYX ONpPEIEICHUN Mpeaea
¢yskuuu B Touke. OnHocroponnue npenaensl. Kpurepuit Komm
cyluecTBoBaHMs npeaena GpyHkiuu. CBolcTBa MpeieoB
(byHKUMH (€IMHCTBEHHOCTH MpeJiea, Ipeae MOy s
byHKIuM, apudMeTHUIECKHE CBONCTBA MPEEIIOB,

Bcero AYAUTOPHLBIX 9YaCOB

16

| 16

|0

Ownutaiig

0

0

0

9-16

HpOI/I3B0)1H])Ie U UX NTIPUJTOKCHUS

16

16

0

9-16

HenpepbiBHocTh 1 1uddepeHuupyemMocTs GyHKIMMA
beckoHeuHO Manble 1 0ECKOHEUHO OO0JIbIINE (PYHKIIHH.
CpaBHeHHe OECKOHEYHO MAJIbIX U OECKOHEUHO OOJIBIINX
¢byskunii. O-cumBouka. CrieraabHbIe IPeIebl:
HenpepbIBHOCTh PyHKIIUM B TOUKE. DKBUBAJICHTHBIE
orpezeneHus: HenpepbIBHOCTH. CBOKCTBA HEMPEPBIBHBIX
(byHKUMH (HEnpepbIBHOCTh CYMMBbI, IIPOU3BEIEHUS, YACTHOTO,
coxpaHeHue 3Haka). HempephIBHOCTH CIIOXKHON (PYHKITUU.
Touku pa3peiBa PyHKIMHU U MX Kiaccuukamms. 11-12

Bcero AYAUTOPHLBIX YaCOB

16

| 16

|0

Ownutaiig

0

0

0




Henenu. Teopemsl Beliepmtpacca 00 orpaHH4eHHOCTH
HENpephIBHON QYHKIIUU U O TOCTHKEHUHU €10 CBOMX TOYHBIX
rpaHeii Ha oTpe3ke. TeopeMa 0 MPOMEKYTOUHBIX 3HAUEHUAX
HernpepbIBHON (DyHKIIMH. MOHOTOHHBIC (DYHKITHH.
Cy1ecTBoBaHNE OJHOCTOPOHHUX MIPENIETIOB Y MOHOTOHHOM
¢bynkuun. Teopemsl BeiiepmTpacca 06 orpaHUYeHHOCTH
HENPEPHIBHON (QYHKLIUHU U O JOCTHKEHUH €10 CBOUX TOUHBIX
rpaHei Ha oTpe3ke. Teopema 0 MPOMEKYTOUHBIX 3HAYCHUSX
HenpepbIBHON QYHKUMU. MOHOTOHHBIE (DYHKITUH.
Cy1ecTBOBaHHE OJTHOCTOPOHHUX MPEAEIIOB Y MOHOTOHHOM
¢byHKIMU. MHOECTBO TOUEK pa3pbiBa MOHOTOHHOW (DYyHKIIUH.
Kpurepuii HenmpepbIBHOCTH MOHOTOHHOM (DyHKIIUH.
JlocTaTouHBIE YCIOBUS CYLIECTBOBAHMS U HENIPEPBIBHOCTU
oOpaTHOU (QYyHKITUH.

[Tonsitue mpousBogHOM. OJTHOCTOPOHHUE IPOU3BOIHBIE.
Huddepenuupyemocts GpyHkiuu, e€ auddepeHiua.

Heo6xonumoe u noctatoyHoe ycioBue 1udepeHupyeMocTu.

VYpaBHeHUE KacaTeIbHOW U HOpMaJK K rpaduKy (pyHKIUH,
reOMETPUUECKUI CMBICI MPOU3BOAHOM U AuddepeHnnana.
OcHOBHBIE CBOMCTBA TPOU3BOAHON U qudpepeHnmana.
HenpepbIBHOCTh (PyHKITNH, UMEIOILEH POU3BOAHYIO.
[IpousBoanas u nuddepeHiman cioxHON U 00paTHOM
¢yskuuu. [Ipon3BoaHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIMHA.
[IponsBoaHble QYyHKINH, 3aJaHHBIX TAPAMETPHUUECKH.
[TpousBoHbIe U TU(GEpEeHINATBI BBICIIUX TOPSIKOB.
WNuBapuantHoCcTh GopMBbl JuddepeHinaa nepBoro
nopsiaka.ITpasuiio Jlonurans packpbelTus HEONPEAEIEHHOCTEN.
®opmyna Teiinopa. OcraTounslii wieH B popme [leano.
EnuncTBEeHHOCTD KO3(D(PULIMEHTOB pasznoxkeHus mo Gopmyie
Tetinopa. OctaTounsrit wieH Gopmyisl Teinopa B popme
Jlarpanxa u B popme Kommm. @opmynsl Teitnopa (MaxiopeHa)
JUIsL OCHOBHBIX JIEMEHTapHbBIX (PYHKIHH.

2 Cemecmp 30 30 0
1-8 HNuTerpajbHoe HCUHMCIEHHE 16 16 0
1-8 IlepBooOpa3nas pyHKIUA ¥ HeonPeaeTéHHbIH MHTErpaJl. Bcero ayiuTOpHBIX 4acoB
ITepBooOpasnast GyHKIIMS U HEONPEAeAEHHBIN HHTETPa. 16 | 16 | 0
Tabnuiia ocHOBHBIX UHTETpasioB. UHTErprpoBanue Ownnaitn
MIOCPEICTBOM 3aMEHBI IEPEMEHHOI0 U 10 YACTSIM. 0 0 0

Pazbuenue oTpeska, XapakTepUCTHKA Pa3OnEHHS.
WuTerpanbubie cymMmel. [Ipenen HHTErpaabHbIX CyMM.
Onpenenenre UHTETPUPYyeMOn (YHKITUU U OMIPEICTIEHHOTO
uHTerpana. OrpaHNYeHHOCTh UHTEIPUPYEMOI (PYHKIIUH.
Cymmsl [lapOy u ux cBoiictBa. Kpurepuii HHTErpupyeMocTH
orpanndeHHOW PyHKIMU. THTErpUpyeMOoCTh HEMPEPHIBHOM
(byHKIMH, MOHOTOHHOW ()YHKIIMU ¥ Pa3pbIBHBIX (DYHKITHIA.
dopmynupoBka kputepus Jlebera.

Wurerpan Pumana-Cruntbeca. CBoMCTBa ONpeneaEHHOIO
UHTETpaJa: JMHEUHOCTb, aJIMTUBHOCTb, HHTEIPUPYEMOCTD
MIPOM3BEACHUS HHTEIPUPYEMbIX (DYHKIIUH, CBOMCTBA,
BBIPAYKAEMbIE€ HEPABEHCTBAMHU. T€OpEMBI O CpEIHEM.
HepasencrBo Komu-byHsKOBCKOTO.

WuTerpai ¢ nepeMeHHbIM BEPXHUM NPEAEIOM, €ro




HENpeprIBHOCTE U nuddepenimpyemocts. OCHOBHAS Teopema
uHTerpasbHoro ncuucienus. ®opmyna Herotona-JlelOuua.
Brruucnenue onpeaen€éHHOro UHTErpalia Mo 4acTsaM U Mpu
ITOMOIIX MTOACTaHOBKU. HekoTopsle MpuMeHeHus
OnpeAcIEHHBIX UHTErPATIOB. [IOHSITHE NIMHBI IYTH T1aAKON
KpHUBOH U €€ BhlunciieHue. [loHsTre miomany niockou
¢burypsl. Beruncienue miomnany B AeKapTOBBIX U MOJSPHBIX
KOOPJIMHATAX.

O0BEM 1 6OKOBas MOBEPXHOCTD TEJIa BPALCHHUS.
HecoOcTBeHHbIe HHTETpabl IO OECKOHEYHBIM MTPOMEXKYTKaM U

oT HeorpaHnyeHHbIX pyHKkuu. Cxonumocts. Kpurepuii Kormm.

[Ipocreiinne npu3HaKu CXOAUMOCTH.

AOcComoTHAs M YCIIOBHAsA CXOAUMOCTh. [Ipu3naku AGerns u
Hupuxie (popMynupoBKH). 3aMeHa MTEPEMEHHOTO 01 3HAKOM
HECOOCTBEHHOI'0 MHTErpana. MIHTerpupoBaHue Mo 4acTsM.
[ToHsiTHe MHTErpaia B CMbICIIE TJIABHOTO 3HAYEHHUS.

9-15 DYHKUMH MHOTHMX IIepeMeHHbIX 14 14 0
9-15 ITonsiTHE KOOPAMHATHOIO N-MEPHOT0 MPOCTPAHCTBA. Bcero ayutopHbIx 4acoB
[ToHsITHE KOOPAMHATHOIO N-MEPHOrO MPOCTPAHCTBA. 14 | 14 | 0
Onpenenenue eBkinaoBa npocrpanctBa En. Paccrostnue B En. | Ounaiin
HepasencrBo Komu u HepaBeHCTBO TpeyroibHuKa. [IonaTne 0 0 0

OKpPECTHOCTHU, BHYTPEHHEH, IPaHUYHON TOYKU MHOKECTBA,
I'PaHULbl MHOXKECTBA, OTKPHITOI'O MHOKECTBA, 3aMKHYTON
obnactu. Cxoasuiyecs nocjieoBaTeaIbHOCTH Touek B En.
Kpurepuit Komm cxoquMocT nociueq0BaTesbHOCTH. Teopema
Bbonbrano-Beiiepirpacca.

@DyHKIMS TOUKH N-MEPHOT0 €BKJIMI0Ba pocTpaHcTBa. [Ipenen
¢byukun. [ToBropHbie penessl. HenmpepblBHOCTh PyHKIINU B
TOYKE U Ha MHOecTBe. [IpocTeiimme cBOMCTBA HENIPEPBIBHBIX
¢bynkumii. HenmpepsiBHOCTH citoskHOM (pyHKITMU. CBOMICTBA
(GyHKIMH, HEPEPBHIBHBIX HA OTPAaHUYEHHBIX 3aMKHYTBIX
MHO’KecTBax. TeopemMa 0 MPOMEKYTOUHBIX 3HAUYCHUSIX
HENPEPbIBHON (YHKIIUH.

[Tonsitne muddepeHuupyemont GyHKITUN U TTOJTHOTO
muddepennnana. YacTHeie TPOU3BOIHBIE M TPOU3BOIHBIE TIO
HarnpaBieHuto. Heooxoaumeie yciaoBus auddepeHnpyeMocTu
¢dyskiun. Jlocrarounsie ycinoBus AuQGepeHInpyEeMOCTH
¢dbynkuun. Kimace gynkiuii . YacTHBIE MPON3BOIHBIE CIIOKHBIX
¢byukuuit. MuBapranTHOCTH (popMbl osiHOTO AuddepeHnnana
nepBoro nopsiaka. CyliecTBoBaHUE TIPOU3BOIHON IO JIFOOOMY
HarnpasieHuio y auddeperurpyemont GyHKINN.

[TonsiTre rnagkoi moBepxHocTr. CriocoObl 3a1aHus
MOBEPXHOCTH (TapaMeTpUdecKuii, B iBHOM BUe). Hopmanps u
KacaTrenbHasl IJIOCKOCTh K MOBEPXHOCTU. I'paiueHT hyHKINH,
€ro OCHOBHBIE CBOWCTBA.

YacTHble MPOU3BOIHBIE BBICIIUX MOPSAKOB, YCIOBUS UX
HE3aBUCHMOCTH OT nopsika auddepenuupoBanus. Knacco
bynkumii . luddepennnans BRICIIAX TOPSAIKOB. Teopema
Jlarpanxxa. @opmymna Teiinopa.

DkcTpemyMbl GyHKIMH. Heo0Xo1uMble yCI0BHUS SKCTpEMyMa
¢byHkuuu knacca . JloctarouHble YCIOBUS SKCTpeMyMa
GYHKIMM KJ1acca JABYX M OOJIBIIEr0 YUCia EPEMEHHBIX.




Teopema o HesIBHOM (YHKLIUH, OTpeiesieMOil ypaBHEHHEM
Teopema o HessBHOW (DYHKIIMH, OTIPEACTIIeMON ypaBHEHUEM

F (x,y)=0.

VY cnoBHBIHM SKCTpeMyM (001THe TTOHSITHS).

CobcTBeHHBIE M HECOOCTBEHHBIC MHTETPAIIBI, 3aBUCSIIIE OT
napametpa. PaBHomepnas cxogumocTts. Juddepeniupopanne
Y MHTETPUPOBAHUE UHTETPAJIOB. DUIEPOBBI HHTETPAJIBI.

3 Cemecmp

32 32 0

1-8

Yacrte 1

16 16 0

1-8

Panbi

CxoaumocThb unciioBoro psiaa. Kpurepuii Komm cxonumoctu
yucioBoro psaa. HeoOxoaumoe ycioBue cXoAUMOCTH psijaa.
Uucnosble psiibl ¢ HEOTPULIATEIbHBIMY WiieHaMu. [Ipu3Haku
cpaBHeHus. [Tpusnaku lanambepa u Komm. MHTerpanbHbiit
npu3Hak Komu-Maknopena.

[TocnenoBarenpHOCTH U psaabl GyHKIUH. [ToToueunas
CXOAMMOCTh. PaBHO-MepHast cX0quMOCTh (DYHKIIMOHATBHBIX
II0CJIe10BaTeNbHOCTEN U pAoB. Kpurepuit Komm
PaBHOMEPHOU cX0AUMOCTH. JlocTaTouHbIe IPU3HAKU
PaBHOMEPHOU CXOUMOCTH (DYHKIIMOHAIBLHBIX PSIOB
(Betiepmrpacca, A6ens, Jupuxie). [louneHnsiil mepexo k
Ipesiey B psiiax U MmociieoBareabHocTAX. HenpepblBHOCTD
CYMMBI (YHKIIMOHATBHOTO Psijia U MPEaeIbHON (BYHKIUH
(byHKIMOHATBHOM mociieoBaTensHOCTH. [Tounennoe
UHTETpupoBaHue u tuddepeHipoBanue PyHKIMOHATBHBIX
IIOCJIEI0BATEILHOCTEN U PAJIOB.

Crenensble psabl. Paguyc cXoaMMocTy U HHTEpBa
CXOJMMOCTH cTeneHHoro psna. Teopema Ko — Anamapa.
PaBHOMEpHAst CXOAMMOCTD U HENIPEPBIBHOCTh CYMMBI
CTENEHHOTO psAsia. TeopeMbl 0 HOYIEHHOM UHTETPUPOBAHUM U
g depeHIUPOBaHUM CTENEHHOTO psifa. PaznoxkeHue QpyHKImii
B cTeneHHOM psan Tennopa. EAMHCTBEHHOCTh pa3ioKEHUs.
Kpurepuii paznoxxumoctu GyHKIuM B psia Tewnopa,
JOCTaTOYHBIE YCIOBUS Pa3sIokKUMOCTH. Pa3noxxenne
HEKOTOPBIX dJIEMEHTApHBIX (PyHKIHH B psia Telmopa.
CreneHHbIC PsIIBI B KOMIUIEKCHOM oOsactu. Kpyr u pannyc
cxoaumoctu. @opmyina Komm — Anamapa.

WNuterpanel, 3aBucsmue ot napamerpa. [IpenenbHeiil nepexon
10/] 3HAaKOM MHTerpajga. HempepbIBHOCTb,
muddepeHnrpoBaHNe U UHTETPUPOBAHKE IO TAPAMETPY.
HecoOcTBeHHbIe HHTETpabl, 3aBUCSIINE OT MapaMeTpa.
AOCOIOTHASL CXOJIMMOCTh, PABHOMEPHAS CXOJIMMOCTb.

Bcero ayuTopHsIX 4acoB

16 |16 | 0

Ownaiin

0 0 0

9-16

Yacte 2

16 16 0

9-16

KpaTHble 1 KpUBO/IMHelHbIEe HHTETPAJIbI

KBangpupyemsie ¢purypsl Ha miaockoctu. [lnomans ¢purypsl.
MHoxecTBO Mephl HyJb. OnipefiesieHrne ABOWHOTO UHTErpaa.
Knacchl nHTerpupyemMsbIx pyHKIUI Ha TIIOCKUX 00JIACTSIX.
CaoiicTBa IBOMHOTO UHTETpasia. Teopema 0 CpeTHEM.
Caenenue 1BOMHOrO MHTErpaja K IOBTOPHOMY.
['eomeTprueCcKHil CMBICT MOYJIS STKOOMaHa HENPEPHIBHO
mddepeHurpyemMoro orodpakeHusl. 3aMeHa epeMeHHbIX B

Bcero aytuTopHBIX 4acoB

16 |16 | 0

Owntaiin

0 0 0




JBOWHBIX MHTETpajax.

TpoiiHple MHTETpPaIbl OT OTPAaHUYCHHOU (PYHKITUU B
3aMKHYTOH o6nactu. Kiaccel MHTErpupyeMbIX (yHKIMHA.
CaoiicTBa TpOMHOr0 MHTErpasia. Berarcienue TpoitHOTo
WHTErpaja. 3aMeHa NepeMEeHHbBIX B TPOMHBIX UHTETpaIax.
Crny4dail TMWITMHIPUYECKUX U CPeprIecKux
KoopauHat.OnpeneneHne KpUBOJIMHEHHOro HHTerpaia
MEePBOTo pojia U ero cBorcTBa. CBeZieHnEe K MHTErpaly Mo
OTpPE3KY.

Onpenenenre KPUBOJIMHEMHOTO HHTETpaja NePBOro poaa u ero
cBoiicTBa. CBeleHNE K UHTETpaJly O OTPE3KY.
OpueHTHPOBaHHBIE KPUBBIE U KPUBOJUHEHUHBIN UHTETpa
BTOpOro pojaa. CBsA3b MEXAY KPUBOJUHEHHBIMU UHTETpajIaMu
IIEPBOT0 U BTOPOIr'0 pOJaA.

CokpaillieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o3na | [TosiHOe HanMeHOBaHMe
YeHHue

2K DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepualn
I1JI [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-maTepuaisl

AM Ayamno-mMarepuaisl

[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIbI
ncC WNHTepakTUBHBINA CalT

TEMbI [TIPAKTUYECKUX 3AHATUI

Henean | Tembl 3ansaTuii / Coaep:xanue

1 Cemecmp

1-8 ocaenoBarenbHocTu. [Ipenennbl nmocjaenoBareJJbHOCTEH U
(yHxnuii.

OCHOBHBIE OHATHS TEOPUH MHOKECTB: MHOYKECTBO, ONI€pallUU
HaJ MHOXXECTBaMH, OTOOpaKEHHE MHOXKECTB, B3aMHO
OJIHO3HAYHOE COOTBETCTBHUE, CUETHBIEC U HECUETHBIC
MHOKecTBa. HeKoTOpbIE MOHATUS MAaTEMAaTUYECKOM JIOTUKH.
YcnoBue, 3akimtoueHue, orpunianie. Ksantopsl, popmanbHoe
MOCTPOEHUE OTPULIAHUM C TOMOIIbIO KBAaHTOPOB. [110THOCTH
MHOXECTBA PAIIMOHAJILHBIX YHCETT BO MHOXKECTBE
JIeUCcTBUTENIBHBIX yrcell. CYETHOCThL MHOXKECTBA
paIrMoOHANTBHBIX YHCENI U HECYETHOCTh MHOYKECTBA
UppALMOHATIBHBIX yncen. TouHast BEpXHsIsl 1 HOUHAsL HUKHSS
TPaHM YMCIIOBOTO MHOXKeCTBa. KOMIUIEKCHBIE Ynciia U UX
reoMeTpuuecKas uHTeprpetanus. Paznudyasie GopMbl 3amucu
KOMIUTEKCHOTO uncia. Onepanu yMHOKEHUS, ACIICHHUS,
BO3BEACHUS B CTENEHb U U3BJIEUEHUE KOPHS U3 KOMILIEKCHOTO
gyucia. [lokazarenpHas hopma nmpeacTaBIeHUss KOMIUIEKCHOTO
gucaa. ®opmynsl Diinepa. [locnenoBaTenbHOCTD U €€ TPEIEII.
CBoOICTBa CXOISMIIMXCS MTOCTEA0BATEIILHOCTEN (CXOIUMOCTh




MOJIYJISI, OTPAHHYEHHOCTh, COXPAHEHUE 3HAKA, MTPeIeTbHBIN
Mepexo/l B HEPABEHCTBAX, TEOpeMa O TPEX
MOCJIEIOBATENBHOCTAX ). Apu(hMETHUECKUE CBOICTBA
CXOSIINXCS MOCNIENOBaTEILHOCTEH. beCKOHEUHO MaJIbie U
0ECKOHEYHO OOJBIINE MOCIEA0BATEILHOCTH.

Oynkius, e€ obaacTu onpenaeneHus u 3nadeHuit. CriocoObl
3aaHus QyHKIMN (B YaCTHOCTH, HESBHOE U TapaMETPHUUECKOE
3amanue). ApudMeTndeckue IeUcTBrs Hal (PYHKITUIMU.
CnoxHnas u oopaTtHas GpyHKuuU. OCHOBHBIE 3JI€MEHTapHbIC
¢byukun. OrpannyeHHble GYHKIUH, TOUHAs BEPXHAS U
HWOKHIS rpadd GpyHKIMK HAa MHOXKecTBe. [Ipenen GpyHKmn B
TOYKE. DKBUBAJICHTHOCTh JBYX OMNpPEACIICHUN Mpeaena
¢yHkuuu B Touke. OnHocTopoHHue npenensl. Kpurepuii
Komu cymectBoBanus npenena ¢pyakiuuu. CBOMCTBa
npenenoB GpyHKIUN (€IMHCTBEHHOCTD Mpeiena, mpeaes
MoAyJ sl GYHKIHH, apu(METHUIESCKUE CBOMCTBA IIPEJICIIOB,

HenpepbiBHOoCTD M 1upPepeHHpyeMocTh QyHKIMA
beckoneuno Masnbie u 6€CKOHEUHO OONbIHE (PYHKITUU.
CpaBHeHHE 0€CKOHEYHO MAJIbIX U OECKOHEYHO OOIBIINX
¢bynkumii. O-cumBonuka. CrieruanbHbIC IPEICITHI:
HenpepbIBHOCTH PyHKITNH B TOUKE. DKBUBAJICHTHBIE
oIpeJiesIeHus HelpepbIBHOCTU. CBONCTBA HEMPEPBIBHBIX
(byHKUMH (HEMPepBIBHOCTH CYMMBI, IIPOU3BEICHUS, YACTHOTO,
coxpaHeHHe 3HaKa). HempephIBHOCTH CIIOXKHON (PYHKITHH.
Touku pa3pbiBa QYHKUMHU U UX KIaccu(UKaIUs.

MonoTtonHble pyHKIMH. CylecTBOBaHUE OJTHOCTOPOHHUX
NpeesioB y MOHOTOHHOW (yHKIMU. OTrpaHu4eHHOCTh
HENPEepbIBHON (QYHKLUHU U O JOCTHXKEHUH €10 CBOUX TOUHBIX
rpaHeil Ha orpeske. [IpomexyTodHble 3HaUeHNs HEIIPEPBIBHON
¢dbynkuun. Monotonnsle pyHknun. CymecTBOBaHUE
OJHOCTOPOHHHX MPEAEIOB Y MOHOTOHHON (DYHKLIUH.
MHO0XECTBO TOUYEK pa3pbiBa MOHOTOHHOM GyHKIMK. Kpurepuit
HENPEPHIBHOCTH MOHOTOHHOU (yHKIMU. [locTaTouHbIe
YCIIOBHSI CYLLIECTBOBAHMSI U HENPEPBIBHOCTH OOPATHOM
¢yukuuu. [Tonstue npousBogHON. OTHOCTOPOHHHE
npousBoaHbIe. luddepenuupyemocts GyHKINHU, €€
muddepennman. Heobxonnmoe u 10cTaToOYHOE YCIOBUE
nuddepeHnrpyeMoCcTH. Y paBHEHHE KacaTeIbHOM M HOPMAITH K
rpaduKy QyHKIMH, TEOMETPUYECKHI CMBICI TPOU3BOIHON U
nuddepennmana. OCHOBHBIE CBOMCTBA MTPOU3BOIHON U
muddepennmana. HenpepbBHOCT pyHKIIMH, UMEOIIEH
npon3BoAHYIO. [Ipon3Boanas u nuddepeHman cnoxxHon u
obpatHoi ¢yHKuMHU. [IponN3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX
¢byukuuii. [IpousBonHbie pyHKINN, 3aJaHHBIX
napametrpudecku. [IpousBoausie u auddepeHnnans BICIINUX
nopsakoB. MiHBapuanTHOCTH hopMbl AU depeHinana nepBoro
nopska. [IpaBuno Jlonurans packpbeITus
Heonpenenéunocteit. ®opmyna Teinopa. OcTaTOUHBIN YICH B
¢dopme [leano. EnquHcTBeHHOCTH KO (UIIMEHTOB Pa3I0KEeHUsS
o popmyne Teiinopa. OcraTounslii wieH popmyisl Teitnopa
B ¢opme Jlarpanxa u B popme Kommm. dopmynsr Teiinopa
(MaxsiopeHa) 1711 OCHOBHBIX JIEMEHTAPHBIX QYHKIUH.




2 Cemecmp

IlepBooOpa3Hasi pyHKIMS U HeoNPeAeJEéHHbI NHTErpaJl.
[TepBooOpasHas GyHKUMS U HEONIPEIeIEHHBI HHTETPaL.
Tabnuna ocHOBHBIX MHTErpajioB. HTerpupoBanue
IIOCPEACTBOM 3aMEHBI IEPEMEHHOIO U 110 YaCTSM.
Pa30Ouenue orpeska, XxapaKTepUCTUKA pa30HeHHUS.
WuTerpanbhuble cymMel. [Ipenen UHTErpaabHbIX CyMM.
Omnpenenenre UHTErpupyeMon QyHKIUU U ONPEIEIEHHOTO
uHTerpana. OrpaHNYeHHOCTh UHTEIPUPYEMOH (PYHKIIUH.
Cymmsl JlapOy u ux cBoiictBa. Kpurepuii HHTErpupyemMocTu
orpaHu4eHHON QyHKIMU. UHTErpupyeMoCTh HeTPephIBHOM
(GyHKIIMH, MOHOTOHHOW (DYHKIIMH M Pa3phIBHBIX (PYHKITHH.
®opmynuposka kpurepus Jlebera. Muterpan Pumana-
Cruntbeca. CBOMCTBa ONpeIeIEHHOTO HHTErpaa;
JUHENHOCTD, aIIUTUBHOCTh, HHTETPUPYEMOCTh IPOU3BEACHUS
WHTETPUPYEMBIX (DYHKITHI, CBOMCTBA, BBHIpAYKaeMbIE
HepaBeHcTBaMU. HepaBencTBo Komm-byHsikoBckoro.
WHTerpai ¢ nepeMeHHbIM BEPXHUM MPEJEIOM, €r0
HENpepbIBHOCTH U Auddeperunpyemocts. Beruucnenue
ONnpeen€HHOr0 MHTErpaa 1o 4acTsiM U IpH IIOMOIIN
[IOACTAaHOBKU. HekoTopble NpUMEHEHUS ONPEAEIEHHBIX
uHTerpanoB. [loHaTHE AJIMHBI TyTH TJIAJIKOW KPUBOU U €€
Bbruncienue. [ToHsITHe momaam miockoi GUrypsl.
Brruucnenue mionaam B 1€KapTOBBIX U MOJISPHBIX
KoopaunHaTax. O0bEM 1 OOKOBasi HOBEPXHOCTH TeJa
BparnieHusi. HecoOcTBeHHBIE MHTETPAIBI IO OECKOHEUYHBIM
MIPOMEXYTKaM U OT HEOTPAaHUYECHHBIX QPYHKUIUH. CXOTUMOCTb.
Kputepuit Komu. [Ipocreiiire npu3Haku CXOAUMOCTH.
AOGcComoTHas M YCIIOBHAsA CXOAUMOCTh. [Ipu3Haku AGerns u
Hupuxie (hopMyaupoBKH). 3aMeHa MEPEMEHHOTO T0]] 3HAKOM
HECOOCTBEHHOI'0 MHTErpana. MIHTerpupoBaHue Mo 4acTsiM.
[ToHsiTHE MHTErpajia B CMBICIE [JIaBHOTO 3HAYCHHSI.

ITonsiTHE KOOPAMHATHOIO N-MEPHOI'0 NPOCTPAHCTBA.
[ToHsiITHE KOOPIMHATHOIO N-MEPHOI'O MPOCTPAHCTBA.
Omnpenenenue eBkiana0Ba npoctpanctsa En. Paccrosinue B En.
HepasenctBo Komm u HepaBeHCTBO TpeyroiabHuka. [lonaTue
OKPECTHOCTH, BHYTPEHHEHN, TPAHUYHOU TOYKU MHOXKECTBA,
TPAaHMIIBI MHOXKECTBA, OTKPBITOIO MHO>KECTBA, 3aMKHYTON
obnactu. Cxozsimuecs nocaea0BaTeIbHOCTH Touek B En.
Kpurepuit Ko cxoguMocTy nociae10BaTeIbHOCTH.
@DyHKIMS TOYKH N-MEPHOTO €BKJIMI0BA pocTpaHcTBa. [Ipenen
¢byukun. [ToBTopHbie mpenesnsl. HenmpepblBHOCTh PyHKIINU B
TOYKE M Ha MHOKecTBe. HenpepbIBHOCTh CIIOKHON (PYHKLIUH.
CaoiicTBa (yHKIIUNA, HEMPEPHIBHBIX HA OIPaHUYEHHBIX
3aMKHYTHIX MHOecTBax. [lonsaTue muddepernupyemoit
dbynkuun 1 nonHoro nuddeperuana. YacTHple TpOU3BOIHBIC
Y TIPOM3BOIHBIC 110 HampaBiaeHu0. HeoOxomumbie ycioBus
nuddepernupyeMocTd GyHKINU. JlocTaTOUHBIC YCIOBHS
muddepentmpyemoctu pynkunu. Kinace gpynkuii . Yactheie
MIPOU3BOIHBIE CIOKHBIX PyHKIMNA. NTHBapraHnTHOCTH (POPMBI
nosHoro auddepennuana nepporo nopsaka. CyiecTBoBaHuE
IIPOU3BOJIHOM IO JIIOOOMY HaMpaBICHUIO Y




muddepennupyemoii pynkuuu. [TonsTue rmaakoi
noBepxHocTU. CriocoObl 3a7jaHus TOBEPXHOCTH
(mapametpuyeckuii, B sBHOM Buje). Hopmans u kacaTenbHas
IJIOCKOCTh K TOBEPXHOCTH. ['pagueHT pyHKIMUH, €ro
OCHOBHBIE CBOMCTBA. YaCTHBIE TPOU3BOIHBIE BHICIINX
MOPSIKOB, YCIOBHS UX HE3aBUCUMOCTHU OT MOPSAIKa
muddepentmpoBanus. AuddepeHunanst BHICIINX MOPSIKOB.
OkcTpemyMbl GyHKIMA. Heo0Xoaumble yCIoBHUS SKCTpEMyMa
¢byskun. JlocTaTouHble YCIOBUS YKCTpeMyMa QYHKITUH JIBYX
1 0OJIbIIIETO YucIia nepeMeHHbIX. COOCTBEHHBIC U
HECOOCTBEHHBIC MHTETPAJIbI, 3aBUCSIINE OT MapameTpa.
PaBHOMepHas cxoaumocTs. uddepenuuporanue u
WHTETPUPOBAHUE UHTETPATIOB. DIIIEPOBHI MHTETPAIIBI.

3 Cemecmp

Panbl

CxonumocTs uncnoBoro psaa. Kpurepuii Komm cxogumoctu
qrcnoBoro psaa. HeoOxoaumoe ycrnoBue cXoAUMOCTH psija.
YucnoBble psisibl ¢ HEOTPULATENBbHBIMY WieHaMu. [Ipu3Haku
cpaBHeHus. [Ipusnaku Jlamambepa u Komm. MHTErpaibHbIN
npusHak Komm-Makopena. I1ociie1oBaTenbHOCTH U psiIbL
¢bynkumii. [Toroueunas cxonumocTtb. PaBHO-MepHas
CXOJIMMOCTh (PYHKIMOHAIBHBIX MOCIIEI0BATEIBHOCTEH U
panoB. Kputepuii Ko paBHOMEpHON CXOAMMOCTH.
JlocTaTouHble NpU3HAKA PABHOMEPHOU CXOAUMOCTH
dbyHKIMOHAIBHBIX psnoB (Beliepmrpacca, Abens, upuxie).
ITowieHHBIN IEPEXOA K IIPENEIY B palax U
IocJIe1I0BaTeabHOCTAX. HenpephlBHOCTh CyMMBI
(YHKIMOHATIBHOTO psiZia U IPeAeTbHON (QYHKINU
(yHKIIMOHATBLHOM MoceoBaTeibHOCTH. [TouenHoe
UHTErpupoBanue u auddepeHnupoBanne GyHKIMOHATBHBIX
nocjeaoBaTeNbHOCTeN U psigoB. CteneHHbIe psabl. Paguyc
CXOAMMOCTH U HHTEPBAJl CXOAUMOCTH CTETIEHHOTO pAJa.
PaBHOMEpHAs cXOAMMOCTh U HENIPEPBIBHOCTh CYMMBI
CTENEHHOT O pAja. [lowieHHOe HHTErpupoOBaHue U
nuddepeHnrpoBaHne CTEIIEHHOTO psifa. Paznoxkenne
¢byHkuuii B creneHHoi psa Teinopa. EAMHCTBEHHOCTD
paznoxxeHus. Pazno)keHre HEKOTOPBIX AJIE€MEHTAPHBIX
¢byukuuii B psig Teitnopa. CreneHHbIe psAAbl B KOMIUIEKCHOM
obnactu. Kpyr u pagnyc cxomqumoctu. ®opmyna Komm —
Anamapa. IHTerpaisl, 3aBUcCsIIKE OT TapameTpa.
[IpenenbHbli IEpexo MO 3HAKOM UHTErpasa.
HenpepbiBHOCTB, AudpepeHInpOBaHUE U HHTETPUPOBAHHE T10
napametrpy. HecoOcTBeHHbBIE HHTETPaIbl, 3aBUCAIIUE OT
napameTpa. AOCONIOTHAs! CXOIUMOCTh, paBHOMEpHast
CXOJUMOCTB.

KpaTHble u KpUBO/IMHEeHbIE HHTETPAJIbI

KBagpupyemsie Gpurypsl Ha miaockoctu. [lnomans ¢purypsr.
MHoxecTBO Mephl HyJib. OnipefiesieHrne ABOWHOTO UHTErpaa.
Knaccel nHTerpupyemMsbIx QyHKIUI Ha INIOCKUX 00JIACTSIX.
CaoiicTBa 1BOHHOr0 MHTErpana. CBeneHuE ABOWHOTO
MHTETpaJia K IOBTOPHOMY. [ '€OMETpHYECKHI CMBICI MOIYJIS




SAKOOMaHa HETIPEPBHIBHO UG HEPEHIIPYEMOT0 OTOOpaKEHUSI.
3aMeHa EPEMEHHBIX B IBOMHBIX UHTETpajiax. TpoiiHbie
WHTETPAJIBI OT OTPAHUYEHHON (DYHKITUU B 3aMKHYTOU OOJIACTH.
Kiaccer uaTerpupyemsix ¢pyHkimii. CBOHCTBA TPOMHOTO
MHTETpasia. BeuncieHue TpoiHOro MHTErpasia. 3aMmeHa
MEPEMEHHBIX B TPOMHBIX MHTErpanax. Ciyqai
WINHAPUYECKUX U chepruueckux koopauHat.OmnpeeneHue
KPUBOJIMHEMHOTO MHTErpasia MEPBOTO POJa U €ro CBOMCTBA.
CaenieHue K MHTETpaIly 110 OTPE3KY.

Onpenenenre KPUBOJIMHEMHOTO UHTErpajia NeEPBOro poaa u
ero cBoiicta. CBeJIeHUE K UHTETPAITY 110 OTPE3KY.
OpueHTHPOBaHHBIE KPUBBIE M KPUBOJUHEUHBIN HHTETpal
BTOpOro poaa. CBsi3b MEXAY KPUBOJIUHEHHBIMU UHTETpajIaMu
IIEPBOT0 U BTOPOI0 POJaA.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanuzanuu mporpaMMbl AUCHMILIMHBI UCIIONB3YIOTCSI 00pa3oBaTelbHblE TEXHOJOTUN B
dbopMe JNeKIUil M TNpaKkTUYeCKUX (CEMUHApCKHUX) 3aHATHH. /ISl KOHTpOJS YCBOEHHUS CTYIEHTOM
pa3aenoB TaHHOTO Kypca IIHPOKO MCIIONb3YIOTCSI TECTOBbIE TEXHOJIOTUU, TO €CTh CHEIMAbHBIN OaHK
BOIPOCOB B OTKPBITOW U 3aKpbITOM (oOpMe, OTBETHI Ha KOTOPHIE MO3BOJIAIOT CYIUTh 00 yCBOCHUU
CTYIEHTOM JaHHOTO Kypca. CamocTosTenbHass paboTa CTYIEHTOB MOJpa3yMeBaeT MOJ CcoOoM
popaboTKy JIEKIIMOHHOT'O Marepuana c HCIIO0JIb30BaHUEM PEKOMEHTyeMOit
nauteparypslllpennonaraercs HMCIONB30BaHHE COBPEMEHHBIX HH(GOPMAIMOHHBIX  TEXHOJIOTHH:
KOMIIBIOTCPHAA PACCBbLIKa 3aI[aHI/II>'I H HUTOI'OB HX BBIIIOJIHCHUA, NPCAOCTABICHUC KOMIIBIOTCPHOI'O
BapHaHTa JICKIUH , OOBSIBIICHHE MUHUMAJIBHOTO Habopa TpeOOBaHWU K clade 3aJlaHui , pacchUIKa

BOITPOCOB Ha 9K3aMCH.

7. ®OHJA OHEHOYHBIX CPEJACTB

@DOH/T OLIECHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus (KOMMETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHH TEKYIIETO,
pyOexKHOTO U IPOMEKYTOUHOTO KOHTPOJIIS IO JTUCIUILTHHE.

Cesi3p Mexay (GOpPMUPYEMBIMH KOMIIETCHIMSMUA W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MpeJCTaBIIeHA B CIIEAYIOIeH Tabnuie:

Komnerenuuss | UHaukaTopsl | ATTeCTAIMOHHOE | ATTECTAMOHHOE | ATTeCTAllHOHHOE

0CBOEHMSI MeponpusiTue MeponpusiTue MeponpusiTue
(KII'1) (KII 2) (KII 3)

YK-1 3-YK-1 3, k.p-8, k.p-15 3, k.p-8, k.p-15 3, k.p-8, K.p-16
Y-VK-1 9, K.p-8, K.p-15 9, K.p-8, K.p-15 9, K.p-8, K.p-16
B-VK-1 2, K.p-8, k.p-15 2, K.p-8, k.p-15 2, K.p-8, K.p-16

VKE-1 3-YKE-1 9, K.p-8, k.p-15 9, K.p-8, k.p-15 9, K.p-8, K.p-16
V-VKE-1 2, K.p-8, K.p-15 2, K.p-8, K.p-15 2, K.p-8, K.p-16
B-YKE-1 9, K.p-8, k.p-15 9, K.p-8, k.p-15 9, K.p-8, K.p-16

HIkanbl oeHKU 00pa3oBaTe/LHbIX JOCTHKEHHU I




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. DU K 78 Kpatkuii kypc MatemaTuueckoro ananusa T. 1 uddepeHunanbHoe U HHTErpaabHOe
ucurcneHus GyHKIUH ogHoN nepeMeHHon. Paer, : , 2008

2. 517 K78 KpaTHble 1 KpHBOJIMHEHHBIE HHTETPAJIBI : Y4EOHO-METOAMYeCcKoe mocooune, Mockaa:
HUAY MUDU, 2013



3. OU T 35 Kypc MmatemMaTn4eckoro aHaimsa : yuebnoe rnocoodue st By3oB, Mocksa: JlabopaTopus
3Hanui, 2020

4. U J1 30 COoopHUK 3a7ja4 ¥ yIPAXKHEHUI 110 MaTEMaTHYECKOMY aHalu3y : yueOHoe rmocodue,
Cankr-IlerepOypr: Jlans, 2022

5. 3N T'71 CneunanbsHble TM1aBbl PYHKIIMOHATBHOTO aHAJIM3A | YUCIOBBIE U (DYHKIIMOHATIBHBIC PSIIbI,
Mockpa: HUAY MUDU, 2013

6. 517 146 OcnHoBrl MaTeMaTHdeckoro aHainm3a Y. 1, , Mocksa: @u3matiut, 2008

7. 517 130 COopHuK 3a/1a4 U yHpa)xxHEHUH 110 MaTeMaTHYeCKOMY aHallu3y : yueOHoe nocodue s
By30B, b. II. lemunoBuy, Mocksa: ACT, 2010

8. O 3-39 3auer no maTtematuyeckomy aHaimzy. 1 cemectp :, C. A. ['pumun [u 1p.], Mockaa:
MU®U, 2009

JOITOJIHUTEJIbBHA A JIMTEPATYPA:

1. 517 K88 Kparkuii kypc maremarudyeckoro ananusza T.1 AuddepenunanbHoe nu MHTErpanbHOE
ucyucieHus GyHkuui ogHoi nepemMeHHoi. Psel, , MockBa: ®@uszmatiut, 2005

2. 517 K88 Kypc matemarnueckoro ananuza T.1 uddepeHunanbHoe U HHTETpaabHOE UCUUCICHUS
(GyHKIMH OTHON MepeMeHHoOH, , : poda, 2006

3. DU I'71 Yucnossle u GyHKIMOHATIBHBIC PAJIBI : yaeOHOE mocobue s By30B, A. I1. ['opsiues,
Mocksa: MUDH, 2007

4. 517 130 COopHuK 3a/1a4 U yIPaKHEHUN 110 MAaTEMAaTHYECKOMY aHAJIM3Y : ydeOHOe mocodue st
By30B, b. 1. lemunouy, Mocksa: ACT, 2010

5. O 11134 Hauana maTeMaTuueckoro ananusa. Yucia u MHokecTBa uncell. [locieqoBaTeIbHOCTH U
ux npenensl. [Ipeaenst u HenpepbiBHOCTH GyHKIMHA. {uddepennnansaoe ucurcienne GyHKIui
OJIHOM TIEpeMEHHOM : yueOHoe rmocobue s By30B, C. B. IlIBenenko, Mocksa: HUSY MU®DH, 2011

I[MPOI'PAMMHOE OBECITEYEHUE:

CriennanbHOE IporpaMMHOE oOecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHUTIINHBI

CriennanbHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs



10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

1.1. Meronnyeckue peKOMEHAANHN Ul TOATOTOBKH K MPAKTUYECKUM 3aHATUAM

IIporpaMmMa Kypca W CEMECTPOBBIM KAJICHIAPHBIM IUIAH COCTAaBJICHBI TaK, YTO TEMBI
MIPAKTHUYECKUX 3aHATUN CIEAYIOT 32 TEMaMHM JIEKIIUH, 1 OHM JIOCTYIHBI Ka)XXIOMy CTYJIEHTY Ha caiTe
HUAY MU®U. UtoOsl XOpOIIo MOATOTOBUTHCS K CEMHHAPCKOMY 3aHSTHIO, HEOOXOIUMO, TIPEKIES
BCEro, MpopaboTaTh JIEKLIMOHHBIM MaTepuasn. Bce HENOHATHBIE BOINPOCHI TEOPHHM MOXHO (M HYKHO)
3aJ1aTh MPENOJAaBATENI0 B HA4aJIe MPAKTUYECKOTO 3aHATHS.

Ha cemmHapax, kak IIpaBWJIO, PaCCMATPUBAIOTCS BONPOCHI M 33Ja4M, AAIOIIHE BO3MOYKHOCTb
6osee riryOOKO MOCTUYB U3y4yaeMblil paszen Kypca. Bo Bpemsi ceMUHapCKUX 3aHATHH y4aT MPaBUIbHO
CTaBUThb U PELIATh 33Ja4H, a TAKXKE aHAIU3UPOBATh UX pelleHus. 11o Teme, mpolaeHHOM HA CEMUHApe,
JA0TCS 3aJ1a49M JJI1 CAMOCTOSITEIILHOTO JOMAIIHETO PEIICHMs. Y CBOEHUE TEMbI BO MHOI'OM 3aBUCHUT OT
OCMBICJICHHOTO  BBIIIOJHEHUSI JIOMAllHEro 3aJaHus, BAYMYMBOIO pELICHHs 3aJaHHBIX 3a]ad.
Hepemennsie noma 3aaun pa3ouparoTcs rnpernojaBaTesieM Ha CIIEIY0IeM ceMUHape.

ITpu pemenuu 3agad 1es1eco00pa3HO PYKOBOJCTBOBAThCS CIEAYIOIIMMU IpaBuiaMu. Ilpexne
BCEro HE0OXOAMMO XOPOIIO BHUKHYTh B CyTh 33JlauH, 3alucaTh KpaTko ee yciosue. Ecin nmosposser
XapakTep 3ajaud, oOO0s3aTeNIbHO CJieNlaTh PHUCYHOK, MOSCHSAIOUIMM €€ CyIIHOCTh. 3a peIKUM
UCKJIIOUYEHHEM, KaK[as 3ajaya JOoJDKHa ObITh CHayaja pelleHa B oOIleM BHJIE, T.e. B OYKBEHHBIX
0003HAYCHUSIX.

Pemenue 3amaun npuHeceT HaMOOIBIIYIO MOJB3Y TOJIBKO B TOM Ciy4ae, KOraa 00ydaromuics
pemuT ee caMocTosATeNbHO. PemuTh 3a1ady 6e3 momoru, 6e3 MoICKa3Kh 9acTo ObIBAET HEJIETKO M HE
Bcerga ynaerca. Ho pgaxe He yBEHUaBIIMECS YCIEXOM IONBITKM HAWTH pELICHUE, €CIM OHU
NPEANPUHUMAINCH JTOCTATOYHO HACTOWYMBO, IPHUHOCAT OUIYTHMYIO MOJb3y, TaK KAaK pPAa3BHBAIOT
MBILIUIEHUE M YKpemsitoT Boso. Cieayer MMeTh B BHMJY, YTO pPELIAIOIIYI0 POJib B paboTe Hax
MOCTaBJIEHHBIMU 33/1a4aMH, KaK U BOOOIIE B HAyKe, UTPAIOT CHJIA BOJIM U TPYIOJIIO0HE.

1.2. Meroanyeckue peKOMEHIAUH Il YCBOCHUS TEOPETUYECKOT0 Kypca

JInsi  yCHENIHOTO YCBOCHHMS MAaTeMaTH4YeCKHX JUCLHUIUIMH HEOOXOAMMO MPUACPKUBATHCS
ompeneneHHoW MeToaukd. OCHOBHOE YCIOBHE Yyclexa — CHCTeMaTHueckue 3aHsaTus. [lodtu
0ecIoIe3HO TOJIBKO YUTaTh JIF000H y4yeOHMK, ero HeOOXOAMMO KOHCIEKTHPOBAThH, T.€. 3aIUCHIBATH
caMmoe TJIaBHOE M3 TOTO, YTO MPOYUTAHO (3aMUCHIBATh HY)KHO CBOM MBICITH, @ HE MEPENUCHIBATH TEKCT
yueOHuKa). Bee, 4TO ocTasioch HENMOHATHBIM, HYXKHO Ha OjvkaiiieM 3aHsATHM (JIEKLHs, CEMUHAp)
CIPOCUTh y MpenojaBaTens, IOCIe 4Yero 3amnucaTb CaMo€ IJIaBHOE M3 BHOBb IOHATOro, a 00
OCTaBIIEMCS HEACHBIM (Tak ObIBAaET) MEPECHPOCUTB.

ITocne Toro, kak Bbl HAy4YMJIHCh JaBaTh OIpelesieHus, (HOpMyIUpOBaTh aKCHOMBI, JIEMMBI U
TEOpeMbl (MaTeMaTHYECKU MPABUIIBHO U TPAMMATHYECKU BEPHO), MOXKHO CUMTATh M3Y4YEHUE aHHOTO
pa3zaena 3akoHYeHHbIM. Hudero, BkIto4ast BayKHEHIINE BBIBOJBI, ONpeAeiaeHus U HOpMyTUpOBKHU, HE
HAQ/JI0 YYUTh HAW3ycTh, TeM OoJiee J0Ka3aTelnbCTBA Pa3HBIX yTBepkIeHHH. Ilpm HeoOXoammocTu
MOHATHIA W 3aKpEeIUIEHHBI MaTephall Bl CMOXKETE JIETKO BCIIOMHHTH. lIpopabareiBas marepua,
TMIOJIE3HO TIOJTB30BAThHCS PA3HBIMH ydeOHUKamMu. [Ipu moaroToBKe K SK3aMeHaM BaM JOCTATOYHO OyIeT
COOCTBEHHOTI'0 KOHCIIEKTA.

2. IlpaBa 1 0053aHHOCTH CTYy/I€HTA.

2.1. CtyneHt uMeer npaso:

1) Ha moyyeHne OTBETOB HA MHTEPECYIOIIUE €0 BOMPOCHI 10 U3y4aeMOW AUCHUILINHE OT
npenojaBaTesis, BEAYLIEro NPaKTUYECKUE 3aHATHS;



2) Ha KOHCYJIBTALUIO 10 TEOPUHU M3YYaeMOM TUCHUIUIMHBI B TEUEHHE CEMECTpa U Iepes
JK3aMEHOM.

2.1. CryneHt obs13aH:

1) perynsipHO moceuiath JEKLUWU U CEMUHAPHI, pa00TaTh HA MPAKTUYECKUX 3aHATHIX,

BBINOJIHATH BCE TEKYIUE JOMAIIHKE 3aaHuUs 110 U3y4yaeMOH TUCIUIIINHE;

2) NpOWTH aTTECTALUIO M0 BCEM pa3zienaM JaHHOM TUCLUIUIMHEL,

3) B KOHIIe ceMecTpa cAaTh TEOPETUUECKUI 3K3aMEH WM 3a4€T C OL[EHKOH 10

COOTBETCTBYIOLIECH JUCLIUIUINHE.

Jlis artectanuu Mo paszzgenaMm (AOMycKa K IK3aMEHY) CTYISHTY HEOOXOAUMO MOJIYyYHUTh HE
MeHee 60% OT MakCUMaJIbHOTO 4Mciia OAJUIOB 3a KaKJbIM pazfien TUCUUIUIMHBL. DK3aMEH CUMTaeTCs
CIAHHBIM, €CJIM 3@ 3HaHHWE TEOPETUUYECKON YacTU CTYJIEHT MoJyduT He MeHee 60% OT MaKCUMalIbHOIO
yycina OamwioB, T.e. He MeHee 30 OamnoB. Mroromas olLieHKa 3a ceMeCcTp MO JAUCLUUIUIMHE
(9K3aMEHAIMOHHAs1) CTaBUTCS CIOXEHHUEM IIOJTY4YEHHBIX OajyIoB 3a KOHTPOJIb MPAKTHKH C OLIEHKOH
3HAHUM TEOPHUH.

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MPEMMOJABATEJE

1. OcHOBHBIE IPUHLIUITBI 00YyYEHHS MATEMAaTHIECKUM JTUCIUILTNHAM

1.1. OcHoBHas 1eNb O0YYEHHS — HAYyYUTh CTYIEHTOB JOIMYECKH MBICIUTH; IMO3HAKOMHUTH C
aKkCMOMaMHM B MaTeMaTHKE M METOJIaMU J0Ka3aTeJIbCTBA PA3IMYHOIO poJa yTBEPKACHUN; HAy4YUThb
MIPUMEHSIThH [OJIyY€HHbIE TEOPETUUECKUE 3HAHUS K PELICHUIO MaTeMaTUYECKUX U (PU3HMUECKHX 3ajad.

1.2. OOyueHue NOHKHO OPTaHUYECKH COYETAThCs ¢ BocmuTaHueM. HeoOxoaumo pa3BUBaTh B
CTYACHTaX BOJIEBbIE KauecTBa U TpyAomooue. HeHaBsa3umBo, K MECTY IPUBHUBATH AJIEMEHTHI KYJIbTYPbI
noseneHus. lIpenonasarens JOMKEH JIUYHBIM IPUMEPOM BOCIUTBIBATH B CTYAECHTAX MyHKTYaJbHOCTb
U YBaXCHHUE K 4y>KOMY BPEMEHM: BXOJIUTh B ayJUTOPHUIO CO 3BOHKOM, 3aKaHUMBATh 3aHATUS TAKXKE CO
3BOHKOM, JIa)K€ €CJIM JUIsl 3TOTO0 NpUAETCS MpepBaTbcs Ha moiryciose. [locne (UHHUIIHOTO 3BOHKA
HAa4YMHAETCS JIMYHOE BpeMs CTYJIEHTa, [IOCITraTh Ha KOTOPOE MPEIo1aBaTelb HE UMEET MpaBa.

1.3. OOyueHue He OJKHO ObITh MACCHBHBIM. BbllucaB 3ajaHue Ha JIOCKE, MPEMNoJaBaTellb
JOJKEH MHTEPEcoBaThCs, KaK y CTYJIEHTOB MPOJIBUIAETCS pELIEHHE MOCTaBICHHBIX 3ajad, U, MpH
He0oOXO0IMMOCTH, OpPraHMW30BaTh pa30op Haubosee TPyAHbIX W3 HUX. OAHO U3 BaXKHEHIIMX YCJIOBHM
YCIIEIIHOTO 00Yy4€HUsI — CYMeTh OpPraHU30BaTh pabOTY CTYAEHTOB.

1.4. Heobxonumo cTpouTh 00yueHHE Tak, YTOOBI B OBJIAJIEHUM MaTEpUaTIOM OCHOBHYIO POJIb
urpajia namsTh JIOTHUecKas, a He (opManbHas. 3allOMUHAHKUE JIOJDKHO JOCTUTaThCsl depes3 Iriry0okoe
noHnManue. HyHo HepUMHUPUMO OOpPOTHCS C «3yOpeKKOiD».

1.5. OtHomeHne npenojgaBaTess K CTYyJCHTaM JIOJDKHO HOCHTh XapakTep I00poKeaaTeabHON
TpeboBaTenbHOCTH. JIJIi CTUMYNTUpOBaHHA Pa0OTHI CTYAEHTOB HAJO WCIOIB30BATH IOOUIPEHHE,
MoxBaiy, ol00peHne, HO He MOpHUIaHKe (TOPUIIAHUE MOKET IPUMEHSTHCS JIMIIb B HCKIIOYHTEIBHBIX
CITy4asx).

1.6. TlpenonmaBarenb MOJDKEH OBITH NJIsi CTYACHTOB JOCTYMHBIM. He crapaiiTech BBITIIANETH
BCE3HAIOIIMM M HEMOIPEIIUMBIM, HE CTBIIUTECh IPU3HABATHCS B OIIMOKAX MM HE3HAHUM 4ero-inoo.
OTO HE yPOHMUT, a, HAIIPOTUB, YIIPOUUT Balll aBTOPUTET.



1.7. Heo0xoauM peryssipHbli KOHTPOJb 32 pabOTON CTYeHTOB. [IpaBHIIbHO MOCTPOCHHBIHN, OH
IIOMOTaeT UM OPraHU30BaTHCA B 3aHATHAX, a IIPENOAABATENI0 — OKa3aTh CTYJCHTY B HYXKHBII MOMEHT
HEO0OXOTUMYIO TIOMOIIIb.

2. MeTtomudeckue peKOMEHIAINN TTPETIOAaBaTeIIsIM, YHTAFOIIAM JICKITHH

2.1. Tlpm vuTeHun JEKIUHA HEOOXOAMMO TIPHUACPKUBATHCS  KaJCHAAPHOTO  IUIaHa,
paspaboranHoro Ha kadeape IO JaHHOW gucnuiimHe (cM. Pabouyro mnporpamMmy y4yeOHOM
JTUCITUTLIIUHBI ).

2.2. IIpoBoAHUTH KOPPEKIMIO TIAHA CEMUHAPCKUX 3aHATHH MO YUTAEMOMY KypCy, YTOOBI Te
MpenojaBaTelid, KOTOPhIe BEIyT MPAKTUYECKUE 3aHATHS B TPYIIAX JaHHOTO MOTOKA 3HAIM, KaKHe
TEMBI TIPOYUTAHBI, a Kakue eimle HeT. JIKTOp JOMKEeH OTCIIeKUBATH XOJ MPOBEICHUS MPAKTUICCKUX
3aHATHI MO TAaHHOW TUCIUILIMHE.

2.3. KypupoBatb paboTy MOJOMABIX MPENnoaaBaTesie, BEIyIIMX MPAKTUYECKUE 3aHATHUS 11O

naHHoM  jnucuuiuiiHe.  [lpm HeoOxXoauMocTH — OKas3blBaThb  METOAMYECKYIO  IIOMOIIb
HYKJAIOUIUMCS TIPU IPOBEJCHUH CJIOKHBIX TEM.

2.4. Heo06xoauMo MPOBOAWTH KOHCYJBTALMU MO MPOUYUTAHHOMY MaTepuaity C pa3bsiCHEHHEM
TPYJIHO BOCTIPUHUMAEMBIX Pa3/IeJIoB.

3. Meroanueckue peKoOMEHAAINHN IPEToaBaTessiM, YUTAIOLUM JIEKIIUH BIIEPBbIE

3.1. TIpormecc MOATOTOBKH JICKIIMH COCTOUT B clieAyromeM. Heooxoammo cpasy mocie

MPOUYTEHHUS OYEPETHON JIEKIITUU HAYUHATh TOTOBUTHCS K cieaytomeid. CoOCTaBUTH IUIaH JISKIIUH,
B KOTOPOM yKa3aTh, KaKUE€ BOMIPOCHI M B KAKOW MOCJIEI0BATEILHOCTH OYIyT U3/1araTbCs.

[ToAroToBUTH, KOHCHEKT JICKIIMH, a 3aTe€M TMOMBITAThCSA, HE 3arjsaabiBas B y4YEeOHUK WU
KOHCIIEKT, MPOJieJIaTh HEOOXOIMMBIE BBIKJIAIKH. 3aTeM 3a 1-2 JHS 10 JEKIUHU BaM HaJ0 TMOBTOPHUTH
3TOT Tpouecc. Ecnmu BaM ymaercs 3amucaTh YUTAaeMblil MaTepuan 0e3 Kakux-Tubo 3aTpyIHEHUH,
MOJKeTe ObITh YBEPEHHBIMHU, UTO BO BPEMS JICKIIMH BBl HE COOBETECH.

3.2. Jlekuuu [OJDKHBI OBITH SMOIMOHANBHO OKpamieHHbIMU. HeoO0Xoaummo yBIeKaTh
ciymiateneil cBoed Ipyaunmeir. Yuras JEKIUI0, HYKHO CTPEMUTHCS OYAWTH MBICIb, PacCyXIaTh
BCIIyX, BOBJICKasi B OJTOT Ipolecc CTyAeHTOB. Korma ObIBaeT BO3MOXHO, Ipeajiarath CTyACHTaM
co00pa3uTh, KaKUM MOXKET OBITh MCKOMBIM pe3yibTaT. Hamo crapaThCsi MOTYepKUBATH JIOTHKY
paccy>XJIeHH MPpHU JOKA3aTeIbCTBAX TE€X WJIM UHBIX YTBEPKIACHUH, MpUydasi CTYJICHTOB K JIOTHYECKOMY
MBIIIICHUIO.

3.3. KenatenpbHO MpUIIEPKUBATHCA CICAYIONIEH TEXHUKU YTCHUS JIEKIMU. B Havase nexuuu
HaJI0 HAalIOMHUTD, YTO OBLIO B MPEABLAYIIHIA pa3, 3aTeM JaTh KPATKU 0030p /Ui OPUEHTUPOBKH, T.€. O
4eM TOWIET peyb B MPEACTOSIIeH JeKuuu. YuTas JEeKIUI0, HYy)KHO BCE BpeMsi 3a00THTHCS O TOM,
YTOOBI BaC TOHUMAJIH.

['oBOpUTH TPOMKO, BHATHO, pazdoopuuBo. [Tucars kpymnHo, akKypaTHO U 4eTko. He Hamo GeraTh
nepes 10CKOW, MEeIbTEIIUTh TIepPel CTYJEHTAaMHU — 3TO MEIIAET CIYyIATeIsIM COCpeIoTounThCs. Bmecre
C TeM, HE CIIEYET YIOA0OISITHCS UCTYKaHYy.

3.4. Heo0xonmuMO MOHMMATh CaMOMYy W Pa3bsICHUTh 3TO CTyACHTaM, YTO B YYCOHHKE W B
JIEKIIUM MOTYT paccMaTpUBATLCA OJHM U TE€ K€ BOIPOCHI, HO B Pa3HBIX paKypcax U pa3IuYHbIMU
BBIPA3UTEIbHBIMU CpeCTBaMHU. B oTnuume oT yuyeOHHMKA B JIEKIUH HCIIOJIB3YIOTCS KECThl, MUMHUKA,
OoJbIas cB00OIa U BHIPA3UTENIILHOCTh peuu. MOXKHO CKa3aTh, YTO JEKIUS U YI4eOHUK HE AyOIUpPYIOT,
a JIONOJHSIOT APYT ApyTa.

4, MGTOI[I/I‘IGCKI/IG PECKOMCHAAU MPpETIoaAaBaTeIsIM, BCAYIIUM MMPAKTUYCCKUC 3aHATUSA



4.1. OuyeHb BaXHO JOOOUTHCA TOrO, YTOOBI C CAMOr0 Hayajla CIOXWIMCh IPAaBUIbHBIC
B3aMMOOTHOUIEHHsI MEXKIy IpernojaBaTesneM U cryaeHTamu. Co CTOpOHBI MpenojaBaTelsl XapakTep
OTHOIIEHHS K CTYyJIEHTaM OIIpeleisieTcsl ciaoBaMM: JoOpoxenarenbHas TpedoBaTenbHOCTh. Co
CTOPOHBI CTYJEHTOB JKEJaTelbHO, YTOOBI OHM OTHOCHJIMCH K IIpernojaBaTellio C JOBEpUEM U
HCKPEHHOCTBIO, HE TBITAINCh OOMAHbBIBATh.

4.2. OcHOBHas W OYEHb TPYyJAHAs 3aJada — JOOUTHCS TOTO, YTOOBI CTYIEHT PETYJSIPHO H
WHTEHCUBHO pa0oTaj HaJ Teopuel U JoOMalIHUMHU 3aJaHusIMU. CTyAeHTHI JODKHBI OBITh MIPUYYEHBI K
3TOMY C MEPBOTO JIHA, YTOOBI 3TO Ka3aJI0Ch UM €CTECTBEHHBIM, CaMO CO00M Pa3yMerOIIUMCS.

4.3. B Hauane 3aHATUS HAJIO MPOBOAMTH OMPOC O BBHINOJHEHUM JOMAIIHErO 33aJaHMs, YTOObI
MOHATH, HACKOJIBKO TPYAHBIM OHO OBLIO JUIsl CTYJCHTOB U KaK OHU YCBOWIM HPEAbLAYIINN MaTepual.
[Tpu HEOOXOIMMOCTH HY>KHO pa3o0paTs Hanbosee TPy AHbIC 3aJaul Ha JOCKE.

4.4. Tlpm mnpoBeNEeHWH CEMHUHAPCKUX 3aHATUH HEOOXOAMMO TMPHUACPKUBATHCS IUIAHA
MPaKTUYECKUX 3aHATUN MO JAaHHOM nuciuiuinHe (cM. DOHJ OLEHOYHBIX CpPEACTB M0 JIAHHOM
JUCHUIUIMHE U COOTBETCTBYIOLIEMY HAIPaBJIECHUIO).

4.5. HeoOxoaumo BOBJIEKAaTh CTYJIEHTOB B aKTUBHYIO pa0OTy Ha CEeMUHape, BbI3bIBas K JOCKE
MOOYEPEHO KaXKAO0Tr0 CTYIeHTa. DTO MOOMIM3YET UX JUIsl U3YyYEHHs pacCMaTpUBaeMOro MaTepuania.

4.6. Kaxnplii mpenojasarenb JODKEH COINIACOBBIBATH C JIEKTOPOM JaTy IPOBEIEHUS H
TEMaTHUKy KOHTPOJBHBIX MEPONPUATUN. Pe3ynbTaThl 3TUX MEPONPHUSATUI NOJKHBI OBITH OOBSBICHBI
CTYZCHTaM, a TaK)Ke TIOKa3aHbl UM MX pabOThl U OOBSCHEHBI T€ OLIMOKH, KOTOPhIE OHU JOIMYCTHIIH.

4.7. Kaxpaplii mpenojaBarenb 00s3aH CBOEBPEMEHHO IMOJIaBaTh CBEICHHS O IOCEIIaeMOCTH
MPaKTUYECKUX 3aHATUI M O pe3yibTarax MPOBOJUMOrO KOHTPOJISI 3HAaHMW B CHCTEME Ha caiire
eis.mephi.ru
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