degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

0o JUCHHUIJINHE: I'apMonnyeckuil aHanu3
10 HANIPABJIEHMIO: buotexHomorus
NpopuJIb NOArOTOBKHU: buorexnomorus

dusrex-mrona buosgornueckot 1 Menunuackor OU3NKU
kadeapa BbICIICH MaTeMaTUKN

Kypc: 2
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

I''E. UBaHoB, a-p (us.-mMart. HayK, mpodeccop
E.1O. Penxo3y6oBa, kaH/. pu3.-Mar. HayK, JOLEHT
C.M. CaynuH, cTapiuii pernoiaBaTeb

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl Beicield Mmaremaruku 09.02.2023



AHHOTANMA

lapMoHnueckuii aHanu3 — pasjel MaTeMaTHKH, H3YYaloluii CBOWCTBA (YHKIMH HA OCHOBE WUX
MPENICTaBICHUSI B BHJE TPUTOHOMETPHUSCKUX PSAIOB WIM WHTErpajoB. B Kypce paccmarpuBaroTcs
KIIACCHUYECKHE BOTPOCHI TEOpUH PsAioB Dypbe: MOTOUEHHAs U paBHOMEpPHAs CXOJUMOCTH, HHTETPUPOBAHHUE,
mopsioKk  yObiBaHus Kod(dumnmentoB, ob0oOmeHHOe cymmupoBanue. llpuBomstcs 0a30Bble CBEACHHS W3
(YHKIIMOHAILHOTO aHaln3a, paccMaTpUBAIOTCS OaHaXOBBI MPOCTPAHCTBA, TOJHBIE CHUCTEMBI B OOIIWX
EBKIIMJIOBBIX MPOCTpaHCTBax. M3ydyaroTcss MHTErpalibl ¢ mapaMeTpoM (B T.4. W WHTerpaisl Dinepa). Ha ux
OCHOBE BBOAMTCS IpeoOpazoBanue Dypre, paccMaTpuBaIOTCs €M0 OCHOBHBIE CBOMCTBA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

(dbopMUpOBaHNE CHCTEMAaTHMYECKMX 3HAHMH O METOAAaX MAaTeMaTH4YeCKOro aHajlu3a, paclIMpeHue u
ynyOneHue TakKuX NOHATHH Kak QyHKIMS U P,

33]13‘[1/[ JAUCHUIIINHBI

* (opmupoBaHHe Yy OOYy4YaIOLIMXCS TEOPETHUYECKUX 3HAHUH W NPAKTHUECKUX HABBIKOB B TEOPHH
TPUTOHOMETPUYECKHX psiioB Pypbe U Hadanax (yHKIHOHAIBHOTO aHAIN3A;

¢ IIOATOTOBKA cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MATEMAaTUYCCKUX JUCIUIIIINH,

® npnoGpeTeHI/Ie HAaBBIKOB B IPUMCHCHUHN METOAOB MATEMATUYCCKOI0 aHalin3a B €CTCCTBCHHOHAYYHBIX
JUCLHUITIIIMHAX.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIN3Y IMPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETB:

- OCHOBHBIE (DaKThl TEOPUU TPUTOHOMETPUYECKUX psAgoB Dypre CcymMMHUpPyeMbIX (YHKIMMA:
JIOCTaTOYHBIE YCIIOBUS IOTOYEYHON U PAaBHOMEPHON CXOAUMOCTH;

- TEOpeMbl O TOWIEHHOM HWHTErpUpOBaHUM W Iu(epeHUUpOBaHNN, MOpSAKE YOBIBAaHUS
KO3 PHUINEHTOB, TEOPEMY O CyMMHUpPOBaHUH psi0B Dypre METOAOM CpeaHHX apu(PMETHYECKHX U €€
MPUMEHEHHST,;

- OIIpelieIeHuEe CXOAUMOCTH B METPUYECKUX U JMHEHHBIX HOPMUPOBAHHBIX IIPOCTPAHCTBAX, IIPUMEPEI
MOJTHBIX Y HETIOJIHBIX POCTPAHCTB;

- IpUMEPHI IIOIHBIX CUCTEM B JINHEHHBIX HOPMUPOBAaHHBIX IPOCTPAHCTBAX;

- OCHOBHBIC MOHATHA TEOpUU PsAAoB Dypbe MO OPTOHOPMHUPOBAHHOW CHCTEME B OECKOHEUHOMEPHOM
€BKJIMJI0BOM IIPOCTPAHCTBE;

- ompeiesieHUs] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT MapaMeTpa, UX CBOWCTBA,
TEOPEMBI 0 HETIPEPBIBHOCTH, MU((epeHIMpOBaHNN U UHTEIPUPOBAHHUH I10 MApaMEeTPy HECOOCTBEHHBIX
HWHTETPaJiOB, UX MPUMEHEHHE K BEIYNCICHUIO HHTETPAJIOB;

- IOCTaTOYHOE yCJIOBHUE MpeAcTaBlIeHHs QyHKIMK HHTETrpaioM Dypbe;

- npeoOpazoBanre Oypbe cymmupyeMoil GyHKIMK U €r0 CBOHCTBA.

- pasnaratb (QYHKIUM B TpUrOHOMeTpuueckuid psix Dypbe, HcciienoBarh €ro Ha PaBHOMEPHYIO
CXOIUMOCTb, OIIPEACIATh MOPSAIO0K YObIBaHUS K03 duimeHToB Dypbe;

- ICCJIE/IOBATH ITOJIHOTY CUCTEM B (DYHKIIMOHAJIBHBIX POCTPAHCTBAX;

- MCCJIEZI0BAaTh CXOAMMOCTh M PaBHOMEPHYIO CXOAMMOCTh HECOOCTBEHHBIX HMHTETPAJIOB C ITAPAMETPOM,
T PepeHIpoBaTh H HHTETPUPOBATH UX T10 TAPAMETPY;

- IpeACTaBIATh QYHKIMH UHTErpasoM Dyphe; BHITOIHATE peodpa3oBanus Dypre.

BJIAJIETh:

- MBIIIUIEHUEM, METOIAMH JJOKa3aTeIbCTB MaTEMATUYECKUX YTBEPKICHUM;

- HaBBIKAMHM PaboThI ¢ psAaaMu U uHTerpanamMu Oypre B pa3nuyHbIX popMax;

- HaBbIKAMH ITPUMEHEHHSI U3y4YE€HHON TEOPUU B MaTEMAaTHUYECKUX M (PU3MUECKUX MPUIIOKCHUSAX;
- YMEHHEM I10JIb30BaThCsl HEOOXOANMOMN TUTEPATypOH AJIs peIeHUs 3a/1au.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Kparnsiii unterpan Pumana. 5 5 6
) OKCTpEMyMBbI byHKIHi MHOTHX 4 4 4
MEePEMEHHBIX.
3 Tpuronomerpuueckue psapl Pypbe IS 5 5 6
a0COIIOTHO MHTETPUPYEMBIX (QYHKIIHH.
4 CymMmupoBanue psanos Dypbe MeToIoM ) 1 4
CpeAHUX apuPMETHUIECKUX.
5 MeTtpuueckue U JIMHENHBIE 4 4 ]
HOPMHMPOBAHHBIE IPOCTPAHCTBA.
6 beckoneunomepHble €BKJIMIOBBI 4 4 ]
MPOCTPAHCTBA.
7 Tpuronomerpuueckue psapl Pypbe IS ) 3 4
(bYHKIMHA, UHTETPUPYEMBIX C KBaJIPAaTOM.
] HNurterpan dDypse. IIpencraBnenue 4 4 5
¢yHkunu naTerpaiom dypee.
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 4 (Becennuit)

1. Kparnsiit uaterpan Pumana.

Kparupiii uaterpan Pumana. Cymmbl Pumana u cymwmsl lapOy. Kpurtepuii uHTErpupyemMocTH.
CpoiicTBa mHTErpUpyeMbIX QyHKIMH. WHTErprpyeMocTh (pyHKIMH, HEMpPEPHIBHONW Ha KOMIIAKTe.
CBezieHrE KpaTHOTO HHTErpaia K IOBTOPHOMY.

2. OKeTpeMyMbl GYHKUIUI MHOTUX MTEPEMEHHBIX.

HeoOxonuMmebie yciaoBusi, OOCTAaTOYHBIE YCJIOBUS CYILIECTBOBAHUS 3KCTpeMyMa (QYHKLHUM MHOTHX
nepeMeHHbIX. Teopema o0 HessBHON (DyHKIMU. YCIOBHBIN SKCTPEMYM (QYHKIIUH MHOTHX TEPEMEHHBIX
IpU HAJIMYUM CBA3CH: MccienoBaHue npu nomomu (yHkuuu Jlarpamka. HeoOxonmumebie ycnoBus,
JIOCTaTOYHBIE YCIIOBUS CYLIECTBOBAHUS YCIIOBHOI'O KCTPEMYMA.

3. Tpuronomerpuueckue psigasl Dypbe At abCOMOTHO UHTETPUPYEMBIX (QYHKIINH.

Jlemma Pumana. Tpuronomerpuueckue psaasl Oypbe 1asi cyMMUpPYeMbIX (DYHKIUH, CTPEMIICHHE UX
ko3 urmentoB k Hymo. [lopsaok yosBanus kodddunmenroB @ypoe. Psaabt @ypbe B KOMIUIEKCHOM
¢dopme. IlpencraBnenne yactmuHOW cymMmbl psiga Dypee wmHTErpasiom uepes sapo [lupuxie.
[Mpuanun noxkanuzauuu. Ilpusnak JluHu cxogumoctu psnoB Dypbe, CIEACTBUS U3  HETO.
PaBHOMepHass cxomumocTh pspoB  Dyppe. TeopemMbl 0 TOWICHHOE WHTETPHPOBAHHE U
nuddepenippoanue psaoB Oypobe.

4. CymmupoBanue psaioB Pypbe METOOM CPEAHUX apu(pMETHIECKUX.

CymmupoBanue psgoB Dypbe MeToIOM cpedHux apudmernueckux. Teopembl Beifepmrpacca u
Croyna-Beitepctpacca o0 mnpuONMKEHHMH HENPEPBHIBHBIX (YHKIHUKA TPUTOHOMETPHUYECKUMHU U
anreOpanyecKUMHU MHOTOWICHAMH.

5. MeTpI/I‘ICCKI/Ie 1 JIMHCHHEIC HOPMHPOBAHHBIC TPOCTPAHCTBA.

CxomuMocTh B METPHYECKHX MpocTpaHcTBax. [lojHble MeTpuueckne NpoCTpaHCTBA, OaHAXOBHI
npocTpaHcTBa. HermonHoTa mpocTpaHCTBa HEMPEPBIBHBIX HA OTpe3ke (YHKIMN C WHTErpaIbHBIMH
HopMamu. CpaBHEHHE HOPM: CPaBHEHHE PABHOMEPHOW CXOIMMOCTH, CXOJUMOCTEH B CpeJHEM H B
cpeaHeM KBaJpaTUuHOM. [losHble cuCTEMBI B TMHEHHBIX HOPMUPOBAHHBIX IIPOCTPAHCTBAX.

6. beckoHeuHOMEpHBIE €BKIIMIOBBI TPOCTPAHCTBA.

BeckoneuHomepHbIe €BKIMAOBBI MpocTpaHcTBa. OpTOHOPMUpOBaHHAs cucTema. PasnoxeHue
¢bynkmu B pag Pypbe Mo OPTOHOPMUPOBAHHON cucTeMe. CBA3b MOHATHI MOJHOTHI U 3aMKHYTOCTH
OPTOHOPMHUPOBAHHON CHCTEMBbl. MUHUMalbHOE CBOWCTBO Kod(h¢uuuentos Pypre, HEpaBEHCTBO
Beccens. PasencrBo [lapceBans. ['mibOepToBel mpocTpancTBa. HeoOxomumoe W Jl0CTaTOUHOE
YCIIOBUSL Al TOTO, 4YTOOBI TMOCIENOBATEIBHOCTh YHCEN SBJSUIACh  IOCIIENOBATEIbHOCTHIO
kodddurmenro  Dypbe  dnmeMeHTa  THIBOEPTOBA  MPOCTpPAHCTBA € (PUKCHPOBAHHBIM
OPTOHOPMHUPOBAHHBIM OA3HCOM.

7. Tpuronomerpuueckue psaasl Oypbe st GyHKUUH, HHTETPUPYEMBIX C KBaJPaTOM.

Tpuronomerpuueckue psasl DPyppe i QyHKOUE, cymMMHpyeMbIX C KBagpatoM. llomHoTa
TPUTOHOMETPUYECKON CUCTEMBI, paBeHCTBO IlapceBaits.



8. Unrerpan ®ypoe. [Ipeacrapnenne pyHknu uHTErpaniom Oypee.

Unterpan ®ypre. llpeacrasienue ¢yaknum uHTerpaniom @Dypbe. MHTerpanibl, 3aBucsIuie OT
napamerpa. HemnpepeiBHOCTB, auddepeHIUpoBaHHE W  HUHTETPUPOBAHHME 10  IapameTpy
HecOOCTBEHHBIX MHTErpanoB. lIpeoOpazoBanue @ypbe abCOMOTHO UHTETPUPYEMOI (DYHKIIMU U €T0
CBOWCTBAa: HEMPEPHIBHOCTb, CTPEMJICHHE K HYJII0 Ha OeckoHedHOCTH. Dopmyinbl oOpamieHwHs.
[IpeobpazoBanne @ypbe NPOU3BOAHON 1 MTPOU3BOHAS MTPeodpazoBanus Dyphbe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHAILICHHAS TOCKOH, MyJbTUMEINA IIPOEKTOPOM, IKPAHOM U MUKPO(POHOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. CoopHuUK 3a1a4 1o MareMarndeckomy aHanuzy [Texct] : B 3 T. T. 2 : UnaTerpainst. Psanab : yueb.
nocobwue miis By3oB / JI. JI. Kymnpsieues [u np.] .— 2-e u3a., nepepad. u gorr. — M. : @uzmariaut, 2003,
2009, 2012 .— 504 c.
2. COopHuK 3aaa4 1o Marematudeckomy aHanuzy [Teker] : B 3 T. T. 3 : yHKIMH HECKOIBKUX
nepeMeHHbIX : yueb. mocobue ans By30B / JI. 1. Kynpssues ; noxa pen. A. J1. Kyapsisuesa .— 2-e u3n.,
nepepa0. u gor. — M. : @uzmamiut, 2003, 2012 .— 472 c.
3. Jlekuuu no maremaruueckomy anaiusy [Tekcr] / O. B. becos, M., ®uzmatiut, 2020
4. Jlexunu o MmatemarnyeckoMy aHanmzy [ Tekct] : [B 2 4.]. Y. 2, yue6. mocobue mist By30B / 1. H.
SIxoBneB, M., ®usmariut, 2001
Usanos, I'. E.
Jlexnun mo maremarnueckomy aHamzy [Texct]. B 2 4. Y. 2 : yue6. mocobue jyist By30B / 1. E. liBaHOB ;
M-Bo obpazoBanust 1 Hayku PD, Mock. ¢u3.-TexH. uH-T (Toc. YH-T) .— 3-€ u3/l., uchp. u gon. — M. :
MO®TH, 2011 .— 188 c.+ pdf- Bepcus. - [Ipenm. yka3s.: c. 185-187. - 400 k3. - [ISBN
978-5-7417-0370-0 (B mep.) .— Ilonusrit Texct (Joctyn u3 cetu MOTU).

JomnonHurensHas aureparypa

1. Kypc maremarndeckoro ananuza [Tekct] : B 2 T. : yueOHUK I BY30B : jion. M-BoM 00pa3zoBaHus
CCCP. T. 1 / C. M. Hukonsckuii .— 3-e u3a., nepepad. u gorn. — M. : Hayka, 1983 .— 464 c.

2. Kypc maremarnueckoro ananusa [Tekcr] : B 2 T. : y4eOHHK 15 By30B : 1o11. M-BoM 00pa3oBaHus
CCCP. T. 2 / C. M. Hukonbckuii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 448 c.

3. DnemeHTHl Teopur GyHKIWH 1 QyHKIIMOHAILHOTO aHanu3a [Teker] : yaeOHHK Jutst By30B / A. H.
Kommoropog, C. B.®omun .— 7-¢ u3n. — M. : ®usmariut, 2004, 2006, 2009, 2012 .— 572 c.

Kynpssues, JI. .

Kparkwuii kypc maremarudeckoro ananuza [Texcr]: B 2 T. T. 2. luddepenHnmanbHoe U HHTETPAILHOE
ucuucienus: GyHKUUI MHOTUX MepeMeHHbIX. ['apMoHnuecknii ananu3 : yueOHuK aj1st By30s / JI. 1.
Kynpsiues .— 3-e uzn., nepepad. — M. : @usmaniut, 2005 .— 424 c. -[Ipeam. ykas.: c. 420-424. -
ISBN 5-9221-0185-4 (B miep.).

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/catalogue/1195/?page=0 — snexTpoHnas oubnmmoreka duszrexa, pazaen «AHAIH3.
Y4eOHUKH 110 HIIEMEHTApHOMY aHAJIH3Y».

2. http://www.exponenta.ru — 00pa3oBaTelIbHbII MATEMaTHYECKUI CaT.

3. http://mathnet.ru — o0mepoccuiickuii MaTeMaTH4eCKHii OpTall.

4. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

5. http://benran.ru —6ubnuoreka 1Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

6. http://www.i-exam.ru — enuHbIi IopTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALINIO
MpEe3EHTalNN.

9. MeToauveckue YKazaHnus NJist Oﬁy‘lalOH.[HXCﬂ 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B exkeroHo pazpabaThiBacMbIX JOMAITHUX 33 aHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadespa BBICIICH MaTeMaTUKH

Kypc: 2

KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH
PaspaGorunkm:

I''E. UBaHoB, a-p (u3.-mart. HayK, mpodeccop
E.1O. Penxo3yOoBa, kaH/. pu3.-Mar. HayK, JOLEHT
C.M. CaynuH, cTapiuii pernoiaBaTeb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pe3ynbrare n3ydeHus AUCIUTUIMHBL «] apMOHUYECKHI aHAITN3Y» 00yUYaIONIMIACS JOJIKCH:

3HATb:

- OCHOBHBIE (DaKThl TEOPHHM TPUTOHOMETPUYECKUX psgoB Dyppe cyMMUpyeMmbIX (DYHKIUIL:
JOCTaTOYHBIE YCIOBUS OTOYESUHON M PABHOMEPHOI CXOIMMOCTH;
- TEOpeMbl O TMOWICHHOM WHTECTPUPOBAHUH H IUPPEPCHIUPOBAHUH, MOPSIAKE yOBIBaHHUS
k03 HULMEHTOB, TeOpeMy O CYMMHUPOBAaHHU psiioB Dypbe METOJOM CPEAHHX apH()METHUSCKHX U €€
PUMCHEHHS;
- ONIpEeeNeHue CXOAMMOCTH B METPUYECKUX U JTMHEWHBIX HOPMUPOBAHHBIX MPOCTPAHCTBAX, IPUMEPHI
TIOJTHBIX M HETIOJHBIX MPOCTPAHCTB;
- IPUMEPBI TIOJTHBIX CUCTEM B JIMHEHHBIX HOPMHPOBAHHBIX IPOCTPAHCTBAX;
- OCHOBHBIC TOHATHS TEOPHH PsifoB Dypbe MO0 OPTOHOPMUPOBAHHOW CHUCTEME B OECKOHEYHOMEPHOM
eBKJIMJIOBOM ITPOCTPAHCTBE;
- Ompe/ieIeHUs] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IMapaMeTpa, NX CBOWCTBA;
TEOPEMBI O HENIPEPBIBHOCTH, AU(PPEpPEeHIIMPOBAHUN U HHTETPHPOBAHUH I10 NTApaMETPy HECOOCTBEHHBIX
MHTETrPaJIOB, MX MPHUMEHEHNE K BEIYUCICHUIO HHTETPAJIOB;
- IOCTaTOYHOE YCIIOBUE NpencTaBieHus: GpyHKun uaTerpaiom dOypse;
- mpeoOpazoBanue Oypbe CyMMUpyeMoi (yHKIIMU U €r0 CBOHCTBA.

yMeThb:
- pasnaratb (QYHKIUM B TpUroHOMeTpuueckuid psix Dypwe, HcciienoBarh €ro Ha PaBHOMEPHYIO
CXOIUMOCTb, ONIPEACISATh MOPSAIOK YObIBaHUS K03 duimeHToB Dypbe;
- ICCIIE/IOBATH ITOJIHOTY CHCTEM B (DYHKIIMOHAJIBHBIX POCTPAHCTBAX;
- MICCJIEZIOBATh CXOAMMOCTh H PaBHOMEPHYIO CXOAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB C ITAPAMETPOM,
T PepeHIpoBaTh H HHTETPUPOBATH UX T10 TAPAMETPY;
- IpeACTaBIATh QYHKIMH UHTErpanoM Dyphe; BHITOIHATE peodpa3oBanus Dypre.

BJIA/IETh:
- MBIIJICHUEM, METOZAMH JI0Ka3aTeIbCTB MATEMAaTHICCKHUX yYTBEPIKIACHHIA;
- HaBBIKaMH paboTHI C psgaMu U uHTerpaitamu Oypre B pasinuHbIX Gopmax;
- HaBBIKAMH IPUMEHEHHS U3YYCHHON TEOPHH B MaTEMaTUYECKUX U PU3MUYECKHUX MPHIOKEHHSX;
- YMEHHUEM I10JIb30BaThCsl HEOOXOAUMOM JIUTEpaTy PO JUIsl PEIICHUs 3a/1au.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texkymuii KOHTPOIb OCYIIECTBISIETCS Ha OCHOBe OamnpHO-peliTuHroBoit cuctembl (BPC) onenku
3HAaHUK 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JOMAalIHUX 33/laHUi M KOHTPOJBHBIX pPabOT B COOTBETCTBUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIeW YCIeBaeMOCTH BHOCSATCS MPENOAABATeISIMU B CIICIUAIBHBIC KYPHAIBI U
yuutbiBatorca B bPC.




Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pELICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HaKUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TOHATHN M YTBEPKIECHHUM IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKUA U MOOUIILHBIMH TeIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. Kpurepuit uHTErpUpyEMOCTH.
2. IlpencraBnenue 4acTUYHON CyMMBI pafia Oypbe HHTETpasioM uepe3 sapo Jupuxie.
3. MuddepennmpoBanme u uHTErpUpoBaHue psinoB Dypre.

4. Teopembl BepliepmTpacca 0 NpUONMKCHUN HENPEPHIBHBIX (QYHKIUH TPUTOHOMETPUYECKHUMH U
anreOpanyecKUMHU MHOTOWICHAMH.

5. HepasenctBo beccens.

6. PaBeHnctso IlapceBas.

7. Teopema Pucca-®umepa.

8. IIpeobpazoBanue Pypne, oOparHoe mpeoOpasoBanue Dypre.

[Ipumepsl Ouneros B aiine buner T'A.pdf

Kputepun onennBanus

Onenka «ommmuHo (10)» BeIcTaBigeTcs 0OyyalomeMycsi, €clidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBUsSETCS OOydYalONIEeMyCs, €CJIM OH [I0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE M PaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH STOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPBIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OlleHKa «OoTIM4YHO (8)» BBICTABIsETCS OOydYaIONIEMyCs, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a71a4, CBOOOIHOE M NIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHHWH, HO TPH 3TOM OBUIM JOMYIIEHBI HEOONBIIME HETOYHOCTH, KOTOPBIE IIOJICE
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHBbIE 3HAHMs Ha IIPaKTUKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpoLIOo (6)» BBICTABIISIETCS 00YYaIOIIEMYCsl, €CIIM OH TBEPJIO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMmMeeT IpPHUMEHSATh IOJy4YCHHbIE 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpoIO (5)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMIMOKY IPY PELICHUH 3a7ad;

OLIEHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIE0BATEIBHOCTH B H3JI0KEHNUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOH MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJyYeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyalluy;



OLICHKA «YJIOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOHW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO MaTrepuana, He BIaJCIOIIeMy
HEKOTOPBIMH pasieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJYYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaromeMycsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUILINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsETCS O0ydarOUIeMycsl, TOKa3aBlIeMy IOJIHOE HE3HaHHE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBeneHUM yCTHOTO 3K3aMeHa 0O0ydarolieMycsl MpeaocTaBisieTcss | acTpOHOMHUYECKHH 4ac Ha
noarotoBky. Ompoc oOyuaromerocst mo OWJIETYy Ha yCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh JIBYX
ACTPOHOMHMYECKHUX YacoB. Bo BpeMs mpoBeaeHus 3x3aMmeHa 00yJaromecs MOTYT MOJIb30BaThCs TOIBKO
[IPOrpaMMOM TUCLUIIUHBI.



«COTI'JTACOBAHO»
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BaﬂﬂbHO-peﬁTHHFOBaH CucremMa OInecHKHM 3HAHUH CTYACHTOB
Juctunnuna: 'apMoHmyeckuii aHaamu3, 2 Kypc, 3 ceMecTp, d3K3aMeH

Kadenpa Bricmieit MmareMaTuku

Buael 3anaTui CymmMma 0a/1510B

. Konrposnbnas padora Ne 1 mo 1 3apanuto

. Korrponpnas pabora Ne 2 mo 2 3agaHuto

. 3apanue Ne 1 (TeTpanp U ee 3amuTa)

. 3aganue Ne 2 (TeTpajap M €€ 3aluTa)

. IIpoBepka TeOpEeTUYECKUX 3HAHUI

. PaboTa Ha cemMuHapax

N (NN | |WIN—

. UToroBelif KOHTpOIb DK3aMeH (YCTHBIH OTBET) 0-70
HUTOI'o 0-

[
S
(=)

Cymma 6auioB 3a yCTHBIH OTBET HauuciseTcs no gopmyne N*7, rae N = 3 — npenBapurenbHas

OIICHKAa 32 YCTHBIA OTBET MO JAecATHOAIbHOW mmkame. Ecmu N=1, 2, To uToroBas olleHKa
coBmazaet ¢ N.

CoOoTBeTCTBHE OIICHOK MTOTOBOM aKaJeMHUYECKOW YCIEBaeMOCTH OayuIbHO-PEHTHHTOBOM
CHUCTCMBI.

Bbanawsr BPC Onenkn
93 -100 10
86 —92 9 OTJIINYHO
79 — 85 8
72— 78 7
65— 71 6 XOpO1LIO
58— 64 5
51— 57 4
44~ 50 3 YIOBJIETBOPUTEIHHO
30— 43 2
0~ 29 1 HEYJIOBIETBOPUTEIHHO

Pernament NPpUHATHA  AOMAIIHUX 3aﬂaHHI>i U [OPOBCACHHA 3SK3aMCHA  OHPCACIISACTCA
«ITonoxenuem o TCKYIIEM KOHTPOJIC YCII€CBACMOCTHU U HpOMG)KYTO‘IHOﬁ arrecTaluu CTyJACHTOB
Ha KaQ)ez[pe BBICHIEH MaTEMaTUKN)).

3aB. xadenpoit I'.E. UBanos




MOCKOBCKUN ®NU3NKO-TEXHNYECKNN NHCTUTYT

(HAIMOHAJILHBIA MCCIICI0BATEIBCKUH YHUBEPCHTET )

KA®EIPA BBICIIIEI MATEMATUKI

SK3AMEHAIITMOHHBIN BUJIET
NMucnnmmaa: TAPMOHUYECKHNIT AHAJIN3G

1. H eJICTaBJIECHUE YaCTUYHOU CYMMBbBI DA (D be 110 cCucremMme em“T 7, 4EepPeE3 O
ne
,HI/IpI/IXJIe. HpI/IHLLI/IH JIOKaJIN3allun PI/IMaHa.

+00
2. Boraucinre [ 1_C"%e—ﬂxd:@ B > 0, meTosioMm qudbepeHIpoBaHus 10 IapaMerpy.
0

2 xypc, 3 cemectp, 20 y4. T.
Onobpero Ha 3acemanuu Kapempr
YTBEPXIAH : 3aBenywmuit kabempoir MBAHOB T .E.




MOCKOBCKUN ®NU3NKO-TEXHNYECKNN NHCTUTYT

(HAIMOHAJILHBIA MCCIICI0BATEIBCKUH YHUBEPCHTET )

KA®EIPA BBICIIIEI MATEMATUKI

SK3AMEHAIITMOHHBIN BUJIET
NMucnnmmaa: TAPMOHUYECKHNIT AHAJIN3G

1. ITpusnak uuu u ero cjejcTpus.

“+00
2.]HCCﬂeﬂyﬁTe PaBHOMEPHYIO CXOAUMOCTb MHTEI'DAJIA 116
0

_ 2
" cosx dx 110 v HA MHO-

xecrBax a) (0;1), 6) (1;+00).

2 xypc, 3 cemectp, 20 y4. T.
Onobpero Ha 3acemanuu Kapempr
YTBEPXIAH : 3aBenywmuit kabempoir MBAHOB T .E.




