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: [IporpaMmHast HHXEHEPUS
npo¢uib NOATOTOBKHU: Pazpabotka nmporpaMMHO-HH()OPMAITMOHHBIX CHCTEM

BBICIIAS IIKOJIA TPOTPAMMHOI HWH)KCHEPHH
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: 18 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 108, Bcero 3a4. ex.: 3
[IporpamMmy cocraBunu:

I'.E. UBaHoB, a-p ¢us.-mar. Hayk, npodeccop
E.1O. Penxosy0oBa, kana. ¢u3.-MaT. HayK, JOIICHT
C.M. CaynuH, crapmuii mpernoaaBaTeib

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl Beiciield maremaruku 09.02.2023



AHHOTANMA

lapMoHnueckuii aHanmM3 — pa3gen MareMaThKd, HW3ydarolmuid cBoiicTBa (YHKIMH Ha OCHOBE WUX
MPENICTaBICHUSI B BHJE TPUTOHOMETPHUSCKUX PSAIOB WIM WHTErpajoB. B Kypce paccmarpuBaroTcs
KIIACCHUYECKHE BOMPOCH TEOpUH pAoB Dypbe: MOTouedHasi U paBHOMEpPHAsI CXOJMMOCTH, MHTETPUPOBaHHE,
MopsIoK  yObiBaHuS Kod(hdUIMeHToB, 0000IeHHOe cymMMmupoBanue. [IpuBojsTcss 0a3oBbIe CBEACHHS W3
(YHKIIMOHATILHOTO aHaji3a, paccMaTpUBAIOTCS OaHAXOBBI TMPOCTPAHCTBA, IOJIHbIE CHUCTEMbl B OOIIMX
€BKIIMJIOBBIX MPOCTpPaHCTBaX. M3y4aroTcsl WHTErpabl ¢ mapamMeTpoM (B T.4. W MHTErpaibsl Diinepa). Ha mx
OCHOBE BBOAMTCS IpeoOpazoBanue Dypre, paccMaTpuBaIOTCs €M0 OCHOBHBIE CBOMCTBA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

(dbopMupOBaHHE CHCTEMAaTHYECKUX 3HAHMH O METOJaX MaTeMaTHYeCKOTO aHallu3a, pacIIMpeHue MU
ynyOneHue TakKuX NOHATHH Kak QyHKIMS U P,

33]13‘[1/[ JAUCHUIIINHBI

* (¢opMupoBaHHE Yy OOy4YalOUIMXCS TEOPETUYECKMX 3HAHMKA M MPAKTUYECKUX HABBIKOB B TEOPUHU
TPUTOHOMETPUYECKHX psiioB Pypbe U Hadanax (yHKIHOHAIBHOTO aHAIN3A;

¢ IIOATOTOBKA cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MATEMAaTUYCCKUX JUCIUIIIINH,

® HpI/IO6peTeHI/Ie HAaBBIKOB B IPUMCHCHHUU MCTOAOB MATEMATUYCCKOI'0O aHaJIn3a 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, BeIJIENISSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
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'pamotHoO, JIOTUYHO, apryMEeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-6.2 CnocobeH  mjaaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATENIPHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETaHHyI0 padory;
HaXOIUTh U TBOPYECKH HMCIOJIb30BaTh MMEIOIIMICS ONBIT 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:

- OCHOBHBbIE (DaKThl TEOPUU TPUTOHOMETPUUECKUX piIfoB Dypbe CyMMHpPYEeMBIX (GYHKLIHW:
JIOCTaTOYHBIE YCIIOBUS IOTOYEYHON U PAaBHOMEPHON CXOAUMOCTH;

- TEOpeMbl O TIOWICHHOM HHTErpupoBanun u auddepeHurpoBaHny, Mopsake yObIBaHUS
KO3 GHULIUEHTOB, TEOPEMY O CyMMHPOBaHHU Ps10B Pypbe METOJOM CpeTHHX apHU(PMETHUECKUX U ee
MPUMEHEHHST,;

- OIIpeJIeNIeHUuE CXOJUMOCTH B METPUUECKUX U JIMHEHHBIX HOPMUPOBAHHBIX IIPOCTPAHCTBAX, IPUMEPHI
MOJTHBIX Y HETIOJIHBIX POCTPAHCTB;

- IpUMEPHI IIOIHBIX CUCTEM B JINHEHHBIX HOPMUPOBAaHHBIX IPOCTPAHCTBAX;

- OCHOBHBIC MOHSATHUSI TEOPUH PsIoB Dypbe MO OPTOHOPMHUPOBAHHOM cHCTEME B OECKOHEUHOMEPHOM
€BKJIMJI0BOM IIPOCTPAHCTBE;

- ompeiesieHUs] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT MapaMeTpa, UX CBOWCTBA,
TEOPEMBI O HENIPEPHIBHOCTH, AU (HEepeHIIMPOBAaHUN 1 HHTETPUPOBAHUH 110 TIapaMeTpy HeCOOCTBEHHBIX
HWHTETPaJiOB, UX MPUMEHEHHE K BEIYNCICHUIO HHTETPAJIOB;

- IOCTaTOYHOE yCJIOBHUE MpeAcTaBlIeHHs QyHKIMK HHTETrpaioM Dypbe;

- npeoOpazoBanre Oypbe cymmupyeMoil GyHKIMK U €r0 CBOHCTBA.

- pasnaratb (QYHKIMM B TPHUTOHOMETpHYeCcKHil psin Dypbe, HCCIEIOBaTH €ro Ha pPaBHOMEPHYIO
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
| OKCTpEMyMBbI byHKIMi MHOTHUX 4 4 3
MEePEMEHHBIX.
2 Kpatnsiii uaterpan Pumana. 5 5 2
3 Tpuronomerpuueckue psasl Dypbe s 5 5 )
a0COIIOTHO MHTETPUPYEMBIX (QYHKIIHH.
4 CymMmupoBanue psanos Dypbe MeETOLOM ) 1 )
CpeAHUX apuPMETHUIECKUX.
5 MeTtpuueckue u JIMHENHBIE 4 4 2
HOPMHMPOBAHHBIE IPOCTPAHCTBA.
6 beckoneunomepHble €BKJIMIOBBI 4 4 )
MPOCTPAHCTBA.
7 Tpuronomerpuueckue psasl Dypbe 1is ) 3 )
(bYHKIMHA, UHTETPUPYEMBIX C KBaJIPAaTOM.
] HNurterpan Dypse. [IpencraBnenue 4 4 3
¢yHkunu naTerpaiom dypee.
Hroro yacos 30 30 18
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 108 uvac., 3 3au.en.

4.2.

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

Cemecrtp: 4 (Becennuit)

1. DkcTpeMyMbl PYHKITUI MHOTHX TTEPEMEHHBIX.

Heob6xoauMele ycnoBus, JAOCTAaTOYHBIC YCJOBHUS CYIIECTBOBaHMS OSKCTpeMyMa (DyHKIHMH MHOTHX
nepeMeHHbIX. Teopema 0 HessBHOW (PyHKUMHU. YCIOBHBIA 3KCTPEeMyM (YHKLHUH MHOTHX IEPEMEHHBIX
npu Hanuuuu cBsized. @ynkius Jlarpamka. HeoOXxoauMmble yCIIOBUS, JOCTaTOYHBIE YCIOBUS
CYILLIECTBOBAHUS YCIOBHOIO DKCTPEMyMa.

2. Kparnslii naTerpan Pumana.

Kparupiii unrerpan Pumana. Cymmel Pumana um cymmser [apOy. Kpurepuit maTerpupyemoctu.
CBoiicTBa MHTETpUPYEMBIX (QYHKIMHA: JUHEHHOCTh HHTErpajga, aJAUTHBHOCTb HMHTErpajga IIo
MHO)KECTBaM, WHTEIPUPOBAHHE HEPABEHCTB, TEOPEMBI O CPEAHEM, HENPEPBIBHOCTH HMHTErpana Io
MHOXkecTBY. CBeZleHHE KpaTHOIO MHTErpaia K IOBTOPHOMY.

3. Tpuronomerpuueckue psiasl Dypbe At abCOMOTHO HHTETPUPYEMBIX (QYHKIINH.

Jlemma Pumana. Tpuronomerpudeckue psiabpl Oypbe Uit CyMMUPYEMbBIX (QYHKIUHA, CTpEeMIICHHE WX
ko3 unmentoB k Hymo. [Ipencrasnenue yactnaaoit cymmsl paga Oypbe uHTErpasoMm depes sSapo
Hupuxite. [Ipuanun nokanusanuu. [pusznak Juan cxogumoctu psaaoB Dypbe, CIEICTBUS U3 HETO.
PaBHOoMepHas cxomumocTh pagoB Dypoe. IlouneHHoe uHTErpupoBaHHE U U QepeHIMpOBaHNE
psnoB @ypee. [opsinok yosiBanust ko3ddunmenroB @ypee. Paast @ypbe B KOMIUIEKCHOMH (hopMe.

4. CymmupoBanue psaioB Pypbe METOOM CPEAHUX apu(pMETHIECKUX.

CymMmupoBanue psaoB DPypse merogoM cpeanux apudmernueckux. Teopembl Beiiepmrpacca o
OpUOIMKEHUH  HENPEepBhIBHBIX  (YHKIMH  TPUTOHOMETPUYECKUMH W anreOpandeckuMu
MHOTOUYJIEHAMH.

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

Mertpuueckue M JIMHEHHBIE HOPMHMPOBaHHBIE IPOCTpaHCTBA. CXOAMMOCTb B METPUUYECKUX
npocTtpaHcTBax. IlomHble MeTpUYeCKHME TPOCTPAHCTBA, IIOJHBIE JMHEHHBIE HOPMHUPOBAHHBIE
(6anaxoBbl) mpocTtpaHcTBa. [lonHoTa mpocTpancTBa  HemonHoTa MpocTpaHCTBa HEMPEPHIBHBIX HA
oTpe3ke (QYHKIUH ¢ HMHTErpajibHbIMH HopMaMmu. CpaBHEHHE HOPM: CpaBHEHHE pPaBHOMEpPHOU
CXOAMMOCTH, CXOIUMOCTEN B CPEIHEM U B CpeJHEM KBagpaTHUHOM. [losHble cucTeMBbl B IMHEMHBIX
HOPMHPOBAHHBIX POCTPAHCTBAX.

6. BCCKOHC‘IHOMepHBIG CBKJIMIOBEI ITPOCTPAHCTBA.

beckoHeuHOMEpHBIE €BKIMAOBBI IpocTpaHcTBa. Psan Dypbe MO OPTOHOPMUPOBAHHOW CHUCTEME.
MunumanbsHOe cBoiicTBO k03(duunentoB dypwe, HepaBeHCTBO beccens. PasenctBo Ilapcesains.
OpTOHOPMHUPOBAHHKIM 0a3uc B OECKOHEUHOMEPHOM EBKIWJIOBOM MPOCTpaHCTBe. [ MIbOEPTOBEI
npoctpancTBa. Heobxoqumoe u 10CTaToqHOE YCIOBHSI AJISl TOTO, YTOOBI IOCIIEI0BATEIIEHOCTD YHCEI
SBJSUIACh MOCIIEOBATENbHOCTEIO Kod(duimenToB Dypbe 31eMeHTa THiIb0epToBa MPOCTPAHCTBA C
(PMKCUPOBAaHHBIM OPTOHOPMHUPOBAHHBIM 0Oa3ucoM. CBsi3p MOHATHA MOJHOTHL M 3aMKHYTOCTH
OPTOHOPMHUPOBAHHON CUCTEMBI.

7. Tpuronomerpuueckue psagabsl Dypbe aiist GyHKIUH, HHTETPUPYEMBIX C KBaJPaTOM.




Tpuronomerpuueckue psapl Dypbe s QyHKIMA, CyMMHPYeMbIX C KBajpartoMm. [lomHoTta
TPUTOHOMETPUYECKON CUCTEMBI, paBeHCTBO [lapceBans. IlomHoTa cuctemsl monmmHoMoB Jlesxxanapa.

8. Nurerpan ®@ypse. [Ipeacrasnenne ¢pyHkunn uarerpanom Oypee.

Unterpan ®ypre. llpeacraBnenue ¢ynkuum wunrerpanom @Dypoe. MHTErpayipl, 3aBUCSILIUE OT
napamerpa. HenpepeiBHOCTh, nuddepeHnpoBaHe M HHTETPUPOBAHHME IO  TapaMeTpy
HecoOCTBeHHBIX MHTerpajioB. [IpeobpazoBanne @ypbe abCONOTHO MHTErpUpyeMol (YHKIHUU U €ro
CBOMCTBA: HENPEPHIBHOCTb, CTPEMJICHHE K HYMO Ha OeckoHedHOCTH. DopMynbl oOparieHus.
[Ipeobpazoanne Oypbe NPOU3BOAHON U MPOU3BOAHAS TpeodpazoBanus Dypobe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopusi, OCHAIlEHHAs TOCKOH, MyJIbTUMEANA IIPOEKTOPOM, SKPAaHOM U MUKPO(OHOM.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. Coopruk 3a7a4 10 Maremarndeckomy ananusy [Tekcr] : B 3 1. T. 2 : MaTerpansl. Paasr : yueo.
nocobwue st By3oB / JI. JI. KynpsisuieB [u ap.] .— 2-e u3a., nepepad. u gon. — M. : duzmatnurt, 2003,
2009, 2012 .— 504 c.
2. CoopHuK 3a1a4 1o Maremarrdeckomy aHanuzy [Teket] : B 3 T. T. 3 : DyHKIIMHA HECKOIBKUX
nepeMeHHbIX : yue0. mocobue mis By3oB / JI. JI. KynpsiBues ; mox pen. A. . Kynpssuesa .— 2-e u3n.,
nepepad. u gon. — M. : dusmaniut, 2003, 2012 .— 472 c.
3. Jlekuuu no maremarudeckomy ananmsy [Tekcr] / O. B. becos, M., ®uzmatnut, 2020
4. Jlekumu o maremarndeckomy ananusy [Tekcr] : [B 2 u.]. Y. 2, yue6. mocobue aist By3oB / I. H.
SxosineB, M., ®uzmatiurt, 2001
HgBanos, I. E.
Jlexnuu mo maremarrueckomy aHanuzy [Tekcet]. B 2 4. Y. 2 : y4e6. mocobue st By3oB / I. E. FiBaHOB ;
M-Bo o6pazoBanus u Hayku P®, Mock. ¢us.-TexH. uH-T (roc. yH-T) .— 3-€ u31., ucnp. u gon. — M. :
M®THU, 2011 .— 188 c.+ pdf- Bepcust. - [Ipenm. ykas.: c. 185-187. - 400 sk3. - ISBN
978-5-7417-0370-0 (B mep.) .— Ilomusrit Texct (Joctyn u3 cetu MOTH).

JomnonHurenbpHas auTeparypa

1. Kypc maremarnueckoro ananusa [Teker] : B 2 T. : y4eOHMK 1151 By30B : 1o11. M-BoM 00pa3oBaHus
CCCP. T. 1 / C. M. Hukonbcknii .— 3-e u3fl., nepepad. u gon. — M. : Hayka, 1983 .— 464 c.

2. Kypc maremarnyeckoro ananuza [Tekct] : B 2 T. : y4eOHHK I BY30B : jion. M-BoM 00pa3zoBaHuUs
CCCP. T. 2 / C. M. Hukonsckuii .— 3-e u3a., nepepad. u gorn. — M. : Hayka, 1983 .— 448 c.

3. DnemeHTHI Teopuu GYHKIMHN 1 QyHKITMOHAILHOTO aHanu3a [Tekcer] : yueOHuk nist By3oB / A. H.
Kommoropos, C. B.®omun .— 7-e u3a. — M. : ®uzmarinut, 2004, 2006, 2009, 2012 .— 572 c.

KynpsBues, JI. .

Kparkuii kypc maremaruueckoro aHanuza [Tekcr]: B 2 T. T. 2. uddepennunansHoe U UHTETpaIbHOE
MCcUMCIeHus] GYHKIIMI MHOTHX MepeMeHHbIX. ['apMoHnUuecknii ananu3 : yueOHuK st By3os / J1. 1.
KynpsiBueB .— 3-e usg., nepepad. — M. : @usmarnut, 2005 .— 424 c. -IIpenm. yka3s.: c. 420-424. -
ISBN 5-9221-0185-4 (B nep.).

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/1195/7page=0 — snekrponnas Oudbmmoreka dOusrexa, pasaen «AHaIU3.
Y4eOHUKH 110 IIEMEHTAPHOMY aHAJIH3Y».

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

3. http://mathnet.ru — obmmepoccuiicknii MaTeMaTH4eCKHiA TOPTall.

4. http://www.edu.ru — penepanbbiii mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA MO €CTeCTBEHHBIM HaykaMm Poccuiickoii akajieMUuH HayK.

6. http://www.i-exam.ru — enuHbIA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOIB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTAlUN.

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

[IpuBeneHs! B exkerogHo pazpabaTbiBacMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
kadeapa BbICIICH MaTeMaTuKU

Kypc: 2

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT 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:

- OCHOBHBbIE (AaKTBl TEOPHU TPUTOHOMETPUYECKUX psnoB Dypbe CYMMHPYEMBIX —(YHKIIHIA:
JOCTaTOYHBIE YCIOBUS OTOYESUHON M PABHOMEPHOI CXOIMMOCTH;
- TEOpeMbl O TOWICHHOM WHTErpHpOBaHMM W Au((EepeHIHpPOBaHNUHN, TOpsAAKEe YOBIBaHHS
k03 HUIMEHTOB, TeOpeMy O CyMMHUpOBaHUU psiioB Dypbe METOAOM CPETHUX apUPMETHYECKUX U ee
PUMCHEHHS;
- OIpeJeNICHUEe CXOAUMOCTH B METPUUECKHUX M JIMHEHHBIX HOPMHPOBAHHBIX MPOCTPAHCTBAX, IPUMEPHI
TIOJTHBIX M HETIOJHBIX MPOCTPAHCTB;
- IPUMEPBI TIOJTHBIX CUCTEM B JIMHEHHBIX HOPMHPOBAHHBIX IPOCTPAHCTBAX;
- OCHOBHBIC MOHATHS TeopHH psioB Dypre MO OPTOHOPMHUPOBAHHOM CHCTEME B OCCKOHEYHOMEPHOM
eBKJIMJIOBOM ITPOCTPAHCTBE;
- Ompe/ieIeHUs] COOCTBEHHBIX M HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT IMapaMeTpa, NX CBOWCTBA;
TEOPEMbI O HENPEPBIBHOCTH, MU EepeHIMPOBAHUN 1 HHTETPUPOBAHHUH 110 TTAPAMETPy HECOOCTBEHHBIX
MHTETrPaJIOB, MX MPHUMEHEHNE K BEIYUCICHUIO HHTETPAJIOB;
- IOCTaTOYHOE YCIIOBUE NpencTaBieHus: GpyHKun uaTerpaiom dOypse;
- mpeoOpazoBanue Oypbe CyMMUpyeMoi (yHKIIMU U €r0 CBOHCTBA.

yMeThb:
- pasnaratb (QYHKIMM B TPHUTOHOMETpHYEeCKHH psin Dypbe, HCCIENOBaTH €ro Ha pPaBHOMEPHYIO
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 KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OammbHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU M0 wu3yyaemMod mucuuiuinHe. BPC y4uThIBaeT BBIOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/laHui M KOHTPOJIBHBIX PAa0OT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCleBaeMOCTH BHOCATCS MPENOAABATENSIMU B CIEHHUAIBHBIC JXypHANIbl U
yuutbiBatorca B bPC.




Tekymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHUH OCYIIECTBISIETCS B TEYCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJadd JIOMAallHEro 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BONPOCH! IPENOAaBaTeNs M HAMKMCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHWE MOHATUN M YTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHHWS KOHTPOJNBHOW pabOTHI HENb3s IOJb30BAThCS MOMOIIBIO JIPYTUX 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 o NpHONMKEHUN HETPEPHIBHBIX (QYHKIUH TPUTOHOMETPUYECCKHMHU WU
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 «ommyHO (10)» BeIcTaBiusieTcss OOydYalOLIEMyCs, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

omleHka «oTmmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MNPHUHATHIX PELICHUHA, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJILHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycs, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNN KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MNPHUHATHIX PELICHWH, HO HpHU 3TOM OBUTM JAOMYLICHbI HEOOJbIINE HETOYHOCTH, KOTOpBIE IOJICEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHbIE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMYCsl, €CJIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO U 110
CYIIECTBY M3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHBIC 3HAHHMS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOILO (5)» BHICTABIACTCS 00y4alOIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMIMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIECTBOPHUTENBHO (4)» BBICTABISIETCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TIOHSATHH, HapPYyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHAIIa, €CIIHA MIPH 3TOM OH BIJIAJIEET
OCHOBHBIMU pa3jiellaMu y4eOHOW IMporpaMmbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJyYeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyalluy;



OLICHKA «YJOBJIECTBOPUTENIHHO (3)» BBICTABIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyIICHUS
JIOTUYECKOHM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOIPAMMHOIO Marepuala, He BIaJCIOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YacTH OCHOBHOTO CONEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyITHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, MoKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu npoBeneHun ycTHOro ’K3ameHa oOydarolmeMycs IpeAoCTaBisieTcs | acTpPOHOMHYECKMH 4ac Ha
noarotoBky. Ompoc oOyuaromerocst mo OWJIETYy Ha yCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh JIBYX
ACTPOHOMHMYECKHUX 4acoB. Bo Bpems npoBeaeHHs 3K3aMeHa 00ydaroLIiecsi MOTYT MOJIb30BaThCs TOJIBKO
[IPOrpaMMOM TUCLUIIUHBI.



«COTI'JTACOBAHO»
[TpopekTop mo yuebHo# paboTe
A. A. BopoHos
« » 2022

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.




