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

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: MHOTOMEpHBIN aHaJIN3, HHTETPAJIBI U PSIBI

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
Kadenpa matemaTHky 1 MaTeMaTH4eCKUX METOIOB PU3UKU

Kypc: 1

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HcCIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusie 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 270, Bcero 3ad. ef.: 6

KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: A.L. JJaBTsH, KaHx. ¢pu3.-MaT. HayK, IOLEHT, IOLCHT

[Iporpamma obcyxneHa Ha 3acefannn Kadenpbl MareMaTuky 1 MaTeMaTiHueckux MetonoB ¢usnku 17.03.2020



AHHOTANMA

HGJ'ILIO OCBOCHHA OUCHUIUIMHBL ABJISICTCA IPUBUTUC 3HAHUM OCHOBHBEIX MaTEeMaTHUYCCKHUX METOAOB H
MAaTEMAaTU4YCCKOro aliapara, HCIIOJb3yEMOI'o IIpU H3YYCHHUU 061ueHaqube U CICHUAJBbHBIX ITUCIMIIINH,
pa3sBuUTUC MaTeMaTH4eCKOM KYJBTYPBI Y 06yqa}0meroc5{, HABBIKOB IMPUMCHCHUS MATCMATUYCCKUX MCTOAOB U
OCHOB MAaT€MaTn4€CKOro MOACJINPOBAHUSA ITPU PCUHICHUN IMTPAKTUICCKUX 3aJ1ay.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- o0yueHHe OCHOBaM MAaTeMaTHYeCKOro aHaiuu3a i (JOpMHPOBAHMS Yy CTYACHTOB IPEICTABICHUS O
MaTeMaThke Kak ocoOOM MeTOoAe IMO3HAaHWS MPHUPOABI, OCO3HAHMA OOLIHOCTHM MaTeMaTH4eCKHX
HNOHATHMH M Mopenel, NpuOOpPEeTeHHs HABBIKOB JIOTMYECKOTO MBIIUICHHS U OINEPUPOBAHMSA
abCTpaKTHBIMM MaTeMaTHYeCKUMHU 00BEKTaMH; BOCIIUTAHNE BBICOKOI MaTeMaTHUECKON KYIbTYPBHI.

3agaum AUCHUILUTHHBI
- TOOUTBCS YETKOTO, SICHOTO TIOHMMAaHHSI OCHOBHBIX OOBEKTOB UCCIICIOBAHHS U MOHATHH aHAJIH3a;
- TIPOJGMOHCTPUPOBATh BO3MOKHOCTH METOJOB aHalM3a Il PelIeHus 3aaad (QyHIaMeHTaIbHOH H
MPUKIIaTHON MaTEMaTUKY;
- IPUBUTH TOYHOCTh U OOCTOSATENLHOCTD APIYMEHTAIIMN B MaTEMaTHYECKUX PACCYKICHUSX;
- c(hopMHpOBaTh BBICOKMH YPOBCHb MaTE€MaTHYECKOM KyJbTYpbl, AOCTATOYHBIA Al MOHUMAHUS |
YCBOCHHS TIOCIIEAYIOIIUX KYPCOB 110 HEMPEPHIBHOW M JUCKPETHOW MAaTeMaTHKE;
- CcrocoOCTBOBaTh: TOATOTOBKE K BEICHHIO HCCIICIOBATEIBCKOW AEATEIFHOCTH (B YaCTHOCTH, IS
HAMCAaHUsl KYpPCOBOW ¥ BBIMYCKHOW KBAIM(UKAMOHHOW paboT) B 00NACTSIX, HCIHOIB3YIONMUX
MaTeMaTHYeCKHE METO/bI; CO3MaHUI0 M HCIIONB30BAaHHIO MAaTEeMaTHYECKHX MOJENIEH MpPOIeCcCOB H
00beKTOB; pa3paboTke 3(h(HEKTUBHBIX MaTEMaTHYECKHX METOJNOB pPEUICHHs 3a]lad eCTECTBO3HAHUS,
TEXHHUKH, J)KOHOMUKH U YIIPABICHMUS;
- pa3BHBaTb YMEHHE CaMOCTOSTEIbHOW pPabOTHl ¢ Y4YEOHBIMH IOCOOMSAMH M JPYrodl Hay4YHOW H
MaTeMaTU4YEeCKOH JINTEPaTypo.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEIH U BEIOHPATh

ONTUMAJILHBIEC CITOCOOBI X PEIISHUs, UCXOS U3
JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB U OTpaHUYECHUI

VYK-2.2 IIpoektupyeT peleHue KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM W HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEICHHS

(byHI1aMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKHUe MOJEIH,
oOnacTy (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:




- OCHOBHBIE CBOIiCTBA OTOOpaXEHHH METPUYECKHX IPOCTPAHCTB, JHMHEHHBIX HOPMHPOBAHHBIX

MIPOCTPAHCTB;

- IPU3HAKU CXOAUMOCTHU YUCJIOBLIX PSAIOB U HECOOCTBEHHBIX HWHTETPAJIOB,
NCPCMCHHBIX, CylICcCTBOBAaHHC

- ychoBusi  guddepeHIupyeMoCcTH

dhyHKIII]

T QepeHIrpyeMocTb 00paTHOrO OTOOPaKEHUS;
- IOCTaTOYHBIC YCIIOBHS CYIIECTBOBAHHS IKCTPEMyMa Ha IVIaJKUX TTOBEPXHOCTSIX;
- YCJIOBHSI CYILIECTBOBAHMS KPATHOTO MHTETPaia, 3aMEHY IIEPEMEHHBIX B KDATHOM MHTErpajie U METOJIbI
CBEJICHUS KPaTHOTO HHTETPaja K IOBTOPHOMY.

YMETB:

MHOT'HUX

- UCCJICAOBATh CBOICTBa OTO6pa)KeHI/II\/’I MCTPHUYCCKUX IPOCTPAHCTB,

- muddepeHpoBaTh GYHKITUIO MHOTHX ITIEPEMEHHBIX;

- UCCJICAOBATh CXOAUMOCTD YHUCJIOBBIX PAJ0B U HECOOCTBEHHEIX HUHTCIPaJIOB;

- HAXOIUTh IKCTPEMYMBI (DYHKIIMM MHOTHUX NEPEMEHHBIX, BBIYNCIIATH KPAaTHBIC HHTETPAJIbI.

BJIAJIETD:

- OCHOBHBIMH ONPEETICHUSIMU CXOIUMOCTH UHTEIPAJIOB U PSIJIOB;
- mupdepeHEpyeMocTr (GYHKIIMM MHOTUX TIEPEMEHHBIX;

- HaBbIKaMH TipejicTaBneHus QyHkimu hopmyoit Teitnopa;

- METOJJaMH TTIOMCKa dKCTpeMyMa (yHKIMH MHOTHX ITEPEMEHHBIX;
- HaBBIKaMH CBEICHHS KPATHOTO MHTETPaia K HOBTOPHOMY.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

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

u

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
Huddepenumupyemoe otoOpakeHue
1 KOHEYHOMEPHBIX HOPMHUPOBAHHBIX 20 20 25
IIPOCTPAHCTB.
2 Kpatnsie unTerpans. 10 10 30
Mertpuueckue u KOHEYHOMEPHBIE
3 JUHENHbIE HOPMHUPOBaHHbIE 14 14 22
MPOCTPAHCTBA.
4 HecoOcTBeHHbIE HHTETPAITBI. 8 8 18
5 UucnoBsie psabl. 8 8 25
Nroro yacos 60 60 120
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

270 gac., 6 3au.ef.

4.2.

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

Cemecrtp: 2 (Becennuit)

1. Tuddepennnpyemoe oToOpakeHne KOHEUHOMEPHBIX HOPMHUPOBAHHBIX MTPOCTPAHCTB.




Haetcst ompexnenenue aupGepeHIUpPYEMBbIX  OTOOpaKCHHMH, BBOIMTCS  IOHSATHE  ITOJHBIX
mpou3BOIHBIX, Auddepennuana. PaccMaTpuBaroTcsi qoctaTtounbie yeiaoBus AU epeHInpyeMOCTH,
ycnoBusi  cymiectBoBaHUs W auddepeHnmpyeMocTH  00paTHOrO  OTOOpaKEHHs,  YCIIOBHS
cymiecTBoBaHus U I (hEepeHIIMpyeMOCTH HEsIBHOTO oToOpaxeHus. BwiBomutcst dopmymna Teinopa
st QYHKIMM MHOTHX TIEPEMEHHBIX. PaccMarpuBaroTcs BONPOCH! AKCTpeMyMa (DYHKIUH Ha TIaJKAX
MOBEPXHOCTAX B KOHEUHOMEPHBIX HOPMHUPOBAHHBIX TPOCTPAHCTBAX.

2. KparHsie nHTErpaibl.

®opmynupyeTcst TOHATHE nN-Toro obwvema. JlaeTcst ompeAereHHe N-KpaTHOTO MHTErpaia M
(bOpMyIHPYIOTCS JOCTaTOUYHBIE M HEOOXOAWMBIC YCIIOBHS MHTETPHPYEMOCTH 1O PumaHy QyHKImn
MHOT'HX IIepEeMEHHBIX. PaccMaTpuBaloTCst CBOMCTBA N-KPaTHOTO MHTErpaia. JlokassiBaeTcsi Teopema o
CBEJICHUU KpPaTHOTO MHTErpaja K IMOBTOpHOMY. JloKa3biBaeTcs TeopeMa O 3aMeHE NEepeMEHHBIX B
N-KpaTHOM MHTErpae.

3. Merpuueckue 1 KOHEYHOMEPHbIE JINHEIHbIE HOPMUPOBaHHbIE IPOCTPAHCTBA.

PaccmarpuBarorcss Takue (yHAAMEHTAIbHBIE MOHATUS KaK KOMIIAKTHOCTH, IIOJIHOTA, HOpMA.
HenpepbIBHOCTE M paBHOMEpHAsl HENPEPHIBHOCTh OTOOPaKCHHS METPHUUYECKHX M HOPMUPOBAHHBIX
KOHEYHOMEPHBIX MPOCTPAHCTB.

4. HecoOcTBeHHbIE HHTETPAJIBL.

BBoauTcst moHsTHE HECOOCTBEHHOTO MHTETPAJIa, JACTCS ONEP/CIICHUE CXOAMMOTCH HECOOCTBEHHOTO
WHTErpaja, pacCMaTPUBAIOTCA HEOOXOMUMBIE W JOCTATOYHBIC YCIIOBUS a0COIIOTHOW W YCIOBHOW
CXOJUMOCTH UHTETPAJIOB.

5. Uucnossle pAOBL.

PaccMaTpuBaroTCsl MOHATHSL YHCIOBOTO psifa, CIIOCOOBI CYMMHPOBAaHHS DSJIOB, JOCTaTOYHOE H
HEOOXOAMMOE YCIOBUE CXOAUMOCTH PSIIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTOpusi, OCHAIIEHHAs JIOCKOH B MapKepaMH.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. COopHHEK 33724 ¥ YIPOKHEHUH IO MaTeMaTndeckoMy ananusy [Texct] : yae. mocobue yist By30B /
b. I1. emunoBuy .— M. : Actpens, 2004, 2005, 2007 .— 558, [2] c. : un. - 8 000 sk3. - ISBN
5-271-03601-4( B mep.).
2. Maremarnueckwii ananu3 [Texct]. Y. 1/ B. A. 3opua - M.MIIHMO,2017
3. Maremarndeckuii ananu3 [Texct] : B 2 4. U. 1/ B. A. 3opuu - M.MIIHMO,2015

4. Maremarndeckuil ananus [Tekct] : yueOHuk i By3oB / B. A. Unbun, B. A. Canosanunit, bi. X.
CennoB ; nox pea. A. H. Tuxonosa .— M. : Hayka, 1979 .— 719 c.

®onp nuteparypsl Kadeaps

JomnonHurensHas aureparypa

1. Muddepennnanpupie ypaBaeHus [Tekct] : yd. 1ist By30B : o1. M-BOM BBICII. U CpEJI. CIIEIL.
obpazoB. CCCP / A. H. Tuxonos, A. b. Bacuneesa, A. I. CeemtankoB .— M. : Hayka, 1980 .— 232 c.

®onp auTeparypsl Kadeaps

3. BBenenue B maremarudeckuii ananms / A.M. Bopobses, B.B. I'apbapyk, B.U. Pogun, M.A. [IBapm.
— M., 2006.



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

1. http://www. exponenta.ru — «O0pa3oBaTeIbHBI MaTEMaTHIECKU caliT Exponenta.ruy.

2. http://www. matclub.ru — Jlexiuu, mpuMepbl peleHuns 3a/1a4, THTErpalibl U IPOU3BOIHEIC,
muddepentponanne, TOKI, DnekTpoHHbIC YISOHHKH.

3. http://www. math.ru — «O0pa3oBarenbHbIil MaTeMaTHuecKuii cait Math.ruy.

4. http://www. mathelp.spb.ru — «Beicmas MaTemaTrkay (IIoMoIb cTyjeHTam) — Jleknuu,
ANIEKTPOHHBIE YUCOHUKH, PEIICHUE KOHTPOJIBHBIX padoT.

5. http://www. mathelp.spb.ru — Jlekuu no Beicuieil MaTemaTke: MareMaTndecKuil aHajims;
Juddepennmanbapie ypaBHeHUS; AHATUTHYECKAs TeOMETpHst, Teopusi BEpOsSTHOCTEH | JIp.

6. http://www.fismat.ru — Beiciiast MareMaruka Jjisi CTYJICHTOB U aOUTYPHUEHTOB — HHTETPATbI U
npousBonHbie, psiasl, TOKII, muddepenumpopanme, IeKIuH, 3a1a9H, yYCOHUKH.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIIMOHHBIX 3aHATHUIX UCIIONB3YIOTCS MYIBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa Haja TEMOH.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPKACHHIA, CBOICTB;

— pelieHue 3a/1a4, IpeAaracMblX CTYIEHTaM Ha JIGKIUAX U IPAKTUYECKUX 3aHATHSIX,

— MOATOTOBKY K MPAKTHUECKUM 3aHATHAM, KOJJIOKBUYMaM, SK3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIMBUyalbHBIX KOHCYJbTammid. lloka3arenem BiIaJeHUS MarepualioM CIY)KUT YMEHHE pelIaTh
3agaun. Jns (GopMupOBaHHS yMEHHsSI NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYACHTY
HEoOXOAMMO pelaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemennn 3agaq Kaxaoe ASHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CChUIAACh HA M3BECTHBIC TEOPETUUECKUE CBENCHHA. 3HAYUTEIBHO OOJErduTh
pellieHUe 33Ja4d MOXKET XOPOLIO BBIOJHEHHBIH 4YepTeX, €CIM OH COOTBETCTBYET YCJIOBHUIO 3aJaud
(IpsIMOi yroa HapHCOBaH MPSMBIM, PaBHOOEIPEHHBIH TPEYTOJILHUK — paBHOOEApPEHHBIM U T. 1. Ilpu
MOJATrOTOBKE K TMPAKTHYECKUM 3aHITHUSAM HEOOXOAMMO IMOBTOPSATH paHEE H3y4YCHHBIE OCHOBHBIE
(dbopmynupoBkH TeopeM. B Havane 3aHATHA, Kak MPaBUIIo, MPOBOAUTCS KOpoTkuii (10-15 MuHyT) ompoc
[0 MaTepuaty MPOLISAIINX 3aHATHH B YCTHOW WM NHCbMEHHOU (opme. OOBIYHO NpUACPKUBAIOTCS
CIIeyIOIIe CXeMbl: HM3ydeHHe MaTepHaja JIeKIMU I0 KOHCIEKTy B TOT JK€ JIeHb, Korja Oblia
npociymana jgekuus (10-15 MuHyT); moBTOpeHHE Marepuajia HakaHyHe cienyromeil jgekuaun (10-15
MUHYT), IpopaboTKa yueOHOTOo MaTepualia o KOHCIEKTaM JIEKIUi, y9eOHO! 1 HaydHOH JuTeparype,
MOJTrOTOBKA OTBETOB Ha BOIPOCHL, MpEeIHA3HAYCHHBIX MJIsl caMocToATeNnbHOTO u3ydenusa (1 wac
HE/IeNI0), TIOATOTOBKA K TIPAaKTHYECKOMY 3aHATHIO, penieHue 3anad (1 wac). BaxknHo noOuthes
MOHUMAaHUsS W3y4aeMOro Marepuaia, a He MEXaHHYeCKOro ero 3armoMuHaHus. [Ipu 3arpyaHeHHH
M3Y4YECHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAyeT OOpaIaTrbCsi 3a KOHCYNBTALMSAMHM K JIEKTOPY WIH
MPETOJaBaTeNI0, BEAYIIEMY IIPAKTUYECKUE 3aHSITHS.

OO6s3aTenbHBIM TPEOOBAHMEM SIBIISICTCSI BBIIOJHEHHE JOMAIIHUX PadOT, KOTOpble OQOPMIISIOTCS B
CIELNAIbHO OTBEAEHHON JUIS ATOTO TETPAAN U CUCTEMAaTHUECKU CIAI0TCS Ha IIPOBEPKY.
ITpoMeKyTOUHBIM KOHTPOJIb 3HAHWUN TNPOBOIAUTCS B BHUJIE KOJUIOKBUYMOB, Ha KOTOPBIX CTYAEHTY
MpeyiaraeTcss MUChbMEHHO OTBETUTh Ha TEOPETHYECKHH BOMPOC M PEIIUTh ABE 3aJadd MO TeMe
KOJJIOKBUYMA, a TaKXe CTYAEHTY B XO/I€é OCBOCHHS Kypca HEOOXOJMMO BBIIOJIHHUTH IBE JOMAIIHHUX
VHIUBUIYaJTbHBIX pa0OTHI C UX MOCIEAYIONIEH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
du3TEX-1MIKOIA TPUPOAOTIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 1

KBaTuuKanus: Oakanasp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: A.T. laBTsH, KaH/. (GU3.-MaT. HayK, JOLEHT, TOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(MHOFOM€pHLII>'I aHaJIn3, UHTCIrpaJibl U PAAbD O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

3HAThb:

- OCHOBHEIC CBOMCTBa OTO6pa)KeHHI>'I MCTPHUYCCKUX MPOCTPAHCTB, JIMHECHHBIX HOPMHUPOBAHHBIX

MIPOCTPAHCTB;

- IPU3HAKU CXOOAUMOCTH YUCIIOBBIX PAIO0B U HECOOCTBEHHBIX HUHTCT'PaJIOB;

- ychoBus  JguddepeHIpyeMOCTH

byHKINH

MHOT'MX NEPEMCHHBIX, Cyl€CTBOBaHHUC "

Qg depeHpyeMocTb 00paTHOrO OTOOPaKEHUS;

- IOCTaTOYHBIC YCIIOBHS CYILIECTBOBAHHUS SKCTPEMyMa Ha TIaJKUX MOBEPXHOCTIX;

- YCIIOBUSI CYILIECTBOBAHMSI KPAaTHOTO MHTErpalia, 3aMeHy NepeMEHHBIX B KPATHOM WHTETPasie ¥ METOJIbI
CBEICHHS KPaTHOTO MHTETPaa K IOBTOPHOMY.

yMeThb:

- UCCIIeI0BATh CBOMCTBA OTOOPAaKEHU METPHUUECKUX IIPOCTPAHCTB;

- muddepeHIpoBaTh GyHKLIUIO MHOTHX ITIEPEMEHHBIX;

- UCCIIeI0BATh CXOIUMOCTD YHCIIOBBIX PSIIOB M HECOOCTBEHHBIX MHTETPAJIOB;

- HAXOJUTh SKCTPEMYMBbI (DYHKIIMA MHOTHX TIEPEMEHHBIX, BBIYUCIISITh KPATHbIC HHTETPAJIBL.

BJIaJeTh:

- OCHOBHBIMH OTIPEICICHUSIMH CXOIUMOCTH UHTETPAJIOB U PSJIOB;
- muddepeHpyeMocTr (YHKIIMA MHOTHX TTIEPEMEHHBIX;

- HaBBIKaMH TpescTaBieHus pyHkuuu Gopmynoit Teitnopa;

- METO/IaMH TTOMCKA YKCTpeMyMa (QyHKIIMHA MHOTHX IEPEMEHHBIX;
- HaBBIKAMH CBEJICHUSI KPaTHOTO MHTETPajia K HOBTOPHOMY.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeMaM HPEbIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJACHHON TEME.




3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

[TpomexyTouHas aTTecTanus MO AUCUUIUIMHE «MHOTOMEpHBIM aHaau3, UHTErpaibl U PAAbD»
ocCyIIecTBIIsIeTCS B (hopMe sK3aMeHa. DK3aMeH MPOBOJAUTCS B YCTHOH Gopme.

12.
13.
14.
15.
16.

17.

18.

19.
20.

21.

22.
23.

24,
25.
26.
217.
28.

29.
30.
31.

32.
33.

IlepeyeHb KOHTPOJIbHBIX BONPOCOB /IJIsl CIa4U IK3aMeHa B 2 ceMecTpe:
CyMMHpOBaHUE YUCIIOBOH TOCIIE0BaTeIbHOCTH. Ope/iesieHie YHCI0BOTO Psijia.
Knaccudukarus psgos. Kpurepuit Komm.

Heo0xoauMoe 1 10CTaTOYHOE YCIIOBHE CXOAMMOCTH PsiJia C HEOTPHUIIATEIbHBIMU
YJICHAMHU.

[Tpu3Haku cpaBHEHUS PSAJIOB OTHOCUTEILHO UX CXOJUMOCTH.

Cxomumocts psiaa 1/n1p.

[Tpusnak lamambepa.

ITpuznak Komm.

[Ipusnak. Paabe

CBOICTBO YCIIOBHO CXOJSALIETOCS PsAJIa OTHOCUTEIHHO NEPECTAHOBKHU YWICHOB PSaA.
OKBHUBAJICHTHOCTh OE3YCIIOBHOW M a0COIFOTHOM CXOAMMOCTH PsIIIa.

. CymmupoBaHnue 1no yactsam, npusHaku Jupuxie —AoGesns.
. Onpenenenne HecoOcTBeHHOrO MHTErpana. Kiaccudukanus HecoOCTBEHHBIX

UHTETPAJIOB.

Kpurepuii Ko i1 HecoOCTBEHHBIX HHTETPAJIOB.

[Ipu3Haku cpaBHEHUs 1Sl HECOOCTBEHHBIX HHTETPAJIOB.

[Tpusznaku Abens - upuxie cXoAUMOCTH HECOOCTBEHHOIO MHTErpaa.

Onpenenenne Metpuku. HopMbl B IMHEHHOM KOHEYHOMEPHOM IIPOCTPAHCTBE.
OKBUBaJICHTHOCTh HOPM KOHEYHOMEPHOTO BELECTBEHHOT'O JIMHEMHOI O IIPOCTPAHCTBA.
Cx01MMOCTh B HOPMHUPOBAaHHOM KOHEYHOMEPHOM JINHEHHOM IIPOCTPAHCTBE.

IIpencraBnenue oToOpakeHN KOHEUHOMEPHBIX HOPMUPOBAHHBIX IPOCTPAHCTB
OTHOCHTENBHO (PUKCHPOBAaHHBIX 0a3ucOB. HempephIBHOCTH 0TOOpayKEHHIA.
KomnakTHbIe TOAMHOXKECTBA METPUUECKHUX IPOCTPAHCTB U UX cBoMcTBa. CBOMCTBA
HENPEPBIBHBIX Ha KOMIAKTE (YHKIIHIA.

HenpepbIBHOCTH PYHKIIMM 0OpaTHOM K HEMPEPHIBHOW HAa KOMIAKTE (DYHKIUH.
HuddepenurpyeMocTs 0TOOpakeHNH KOHEUHOMEPHBIX BELIECTBEHHBIX POCTPAHCTB.
Omnpenenenue MoJHOM NPOU3BOIHON U YaCTHBIX IPOU3BOJAHBIX. /JJocTaTouHOE yCiioBUE
T hepeHIIMPYEMOCTH.

JuddeperurpyemMocTb KOMIO3UIMUU oToOpaxkeHuid. [1onHas mpon3BoiHAs KOMITO3UIIMU
(cmoxxHOM PyHKLINN).

CBoiicTBa TMHEHHOTO OTOOPAXKEHHUS.

Omnpenenenye MoJHBIX TPOU3BOJHBIX BRICHINX NOPAAKOB. Juddepenuan n — oro
NOpsAJKA.

JlocTaTouHOE yCIIOBHE PAaBEHCTBA CMEIIAHHBIX TPOU3BOJHBIX N — OT'0 HOPSAAKA.
®opmyna Telnopa 1 GyHKIHUNE MHOTHX MEPEMEHHBIX.

Teopema 06 o6patHON DyHKITHH.

Teopema 0 HesIBHOM (yHKLIUH.

Omnpenenenue J0KalIbHOTO 3KcTpeMyMa. HeoOxomumoe ycioBue JI0KaabHOTO
IKCTpPEMYyMa.

JloctaTouHbIE YCIOBUS JIOKAJILHOTO SKCTPEMYyMaA.

@OyHKIMOHANbHAs 3aBUCUMOCTb. Kputepuii (pyHKIIMOHATLHON HE3aBUCUMOCTH.
VYcnoBHbI 3kcTpeMyM. HeoOxo1uMBble yCIOBUS CYIIECTBOBAHUS YCIIOBHOTO
AKCTpPEMYyMa.

JloctaTouHbIE YCIOBUS JIOKAJILHOTO YCIIOBHOTO SKCTPEMYMA.
Axkcrnomaruueckoe onpezaeneHue oobema guryp. OnpeneneHue KpaTHOroO HHTErpaa.



=
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34. JleMMa 0 MOHMKEHUU KPAaTHOCTH HHTerpana. CBeieHHe KpaTHOTO UHTErpaia K

IIOBTOPHOMY.

35. UnTerpupyemocts HenpepbIiBHOH (yHKIMH. CBOMCTBA KPaTHOTO MHTErpaJa.
36. 3ameHa IepeMEeHHBIX B KPATHOM MHTETpaie.

HpI/IMepLI IK3AaMCHAIIMOHHBIX OMJIEeTOB:

Buaer 1

Knaccudukanus psamos. Kpurepuii Komm.

OKBUBaJIEHTHOCTh HOPM KOHEYHOMEPHOT'O BELIECTBEHHOT'O JIMHEHHOIO IPOCTPAHCTBA.
CxoMMOCTh B HOPMUPOBAHHOM KOHEYHOMEPHOM JINHEHHOM IIPOCTPAHCTBE.
YcnoBHbI# 3kcTpeMyM. Heo0XoauMBbIe yCI0BuUS CYIIECTBOBAHUS YCIOBHOTO SKCTPEMyMa.

Bujer 2

HeoOxoaumoe 1 J0CTaTOYHOE YCIOBHE CXOIMMOCTH Psiia C HEOTPULATEIbHBIMU YICHAMHU.
[IpencraBienne oToOpaKeHUI KOHEUHOMEPHBIX HOPMUPOBAHHBIX POCTPAHCTB
OTHOCHUTENIEHO (PMKCUPOBAaHHBIX 0a3ucoB. HempephIBHOCTH 0TOOpaKEHUIA.

JloctaTouHbIE YCIOBUS JIOKAJIBHOTO YCIIOBHOTO SKCTPEMYMA.

Bujer 3

[Tpu3Haku cpaBHEHUS PSIOB OTHOCUTEIBHO UX CXOJAUMOCTH.

KoMmakTHbIE MOJIMHOXKECTBA METPHUECKUX MTPOCTPAHCTB U MX cBOMCTBa. CBOICTBA
HETPEPHIBHBIX HA KOMIAKTE (PYHKITHH.
Axkcrnomarudeckoe onpezaeneHne oobema ¢uryp. OnpeneneHue KpaTHOrO HHTErpaa.

4. Kputepuu oueHUBaHUs

Orenka

basiel

Kpurepun

10

BeicTaBisiercst  CTyAeHTY, IOKa3aBLIEMY
BCECTOPOHHME, CHUCTEMAaTHU3UPOBAHHbIE, TITyOOKHE
3HaHHUA y4eOHON  mporpaMMbl  JAMCLUILIUHBL,
MPOSIBJIAIOLIEMY MHTEpEC K JaHHOM IPEIMETHOU
o0iacTH,  MPOJEMOHCTPUPOBABIIEMY  YMEHHE
YBEPEHHO U TBOPYECKU IIPUMEHATH UX HA MPAKTUKE
IIpU pEUIeHUH KOHKPETHBIX 3a/ay, CBOOOJHOE U
MIPaBUIIbHOE 0OOCHOBAHUE NMPHUHSTHIX PELICHUH.

OTJIIMYHO

BeIcTaBiieTcst  CTyAeHTY, IOKa3aBLIEMY
BCECTOPOHHME, CHUCTEMAaTHU3UPOBaHHbIE, TIyOOKHE
3HaHHUA Y4e€OHOW MpOrpaMMbl JUCHUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATH UX HA MPAKTUKE IIPU
pelIeHnd KOHKpPEeTHBIX 3ajad, CBOOOJHOE U
IPaBUIIbHOE 0OOCHOBAHUE MPHUHSTHIX PELICHUH.

BeicTaBiieTcst  CTyAe€HTY, IOKa3aBLIEMY
BCECTOPOHHHE, CHUCTEMAaTHU3UPOBAHHbIE, TITyOOKHE
3HaHHUA Y4eOHOW MpOrpaMMbl JUCHUUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATH UX Ha IPAKTUKE IIpU
peuIeHuM  KOHKPETHBIX  3a7a4, IPaBUIbHOE
000CHOBaHME MPUHATHIX PELICHUH, C HEKOTOPHIMU
HEJIOYETaMH.

XOPOIIO

BeicTaBisiercs CTyAeHTy, €Clli OH TBEPJIO
3Ha€T MaTepuas, TIPaMOTHO U 1O CYIIECTBY




M3JIaraeT €ero, yMeeT IPUMEHATh II0Jy4CHHbIE
3HaHMUA HA IPAKTUKE, HO HEJAOCTATOYHO IPaMOTHO
00OCHOBBIBACT MOJYYCHHBIE PE3YIIbTATHL

6 BricTaBnsiercs CTyAeHTy, €clii OH TBEPIO
3HaeT MaTepuayl, TIPaMOTHO U 10 CYILECTBY
u3JlaraeT €ero, yMeeT NPHUMEHATb IOJTYyYCHHbIE
3HAHUS Ha [IPaKTUKE, HO JIOIYCKAeT B OTBETE UJIH B
pElIeHNH 33a]1a4 HEKOTOpPbhIe HETOYHOCTH.

) BeicTaBisiercss  CTyOEHTy, €CIIM  OH B
OCHOBHOM 3HA€T MaTepuall, IPaMOTHO U IO
CyLIIECTBY M3JIara€T €ro, yMeeT IPUMEHATh
[IOJIyYCHHBIE 3HAHKS Ha IIPAKTUKE, HO JOIYCKACT B
OTBETE WJIH B PELLICHUH 3371a4 JOCTaTOYHO OOJIBIIOE
KOJIMYECTBO HETOYHOCTEM.

4 BricTaBnsiercst  cTyAeHTY, IIOKa3aBIIEMY
(bparMeHTapHBIN, pa3pO3HEHHBIN XapaKTep 3HAHUH,
HEJOCTATOYHO  TPAaBWIbHBIE  (OPMYIUPOBKHU
0a30BBIX TOHATUN, HAPYIIEHUS JIOTUYECKOM
MOCJIeI0BATEILHOCTH B U3JI0KEHUHU MPOTPAMMHOTO
MaTtepuanga, HO MPU STOM OH OCBOHJI OCHOBHBIE
paznenbl ya4eOHO# mporpamMmbl, HEOOXOUMBIC IS
NalbHEUIIero OoOy4YeHHs, U MOXKET MPUMEHSTh
MOJIy9CHHBIC 3HAHUS MO 00pasiy B CTaHIAPTHOMN
CUTYaIUH.

YJI0BJIETBOPUTEIILHO

3 BeicTaBnsiercs  CTyAeHTY, IIOKa3aBLIEMY
(bparMeHTapHBI, pa3pO3HEHHBIN XapaKTep 3HAHUH,
JIONyCKAOLEMy  OIIMOKM B (OPMYJIHPOBKAX
0a30BbIX IOHSTUN, HapyUIEHHs] JIOTMUECKOMN
IIOCJIEI0BATEILHOCTH B U3JI0KEHUU IIPOTPAMMHOI0
MaTepuaia, cj1abo BlIaJeeT OCHOBHBIMH Pa3JielaMu
y4yeOHOIl  mporpaMmbl, HEOOXOIUMBIMH  JJIS
JaJIbHENIIero OO0y4eHHs U C TPYIOM INpPUMEHSET
MOJIy4YEHHBbIE 3HAHMSA JaXe B  CTaHIApPTHOHU
CUTYAaIUH.

2 BeicTaBnsiercs CTyA€HTY, KOTOPBIA HE 3HAET
00JIbIIEH YacTU OCHOBHOI'O COJEp)KaHUsl y4eOHOM
porpaMMbl  TUCHMILJIMHBI, JIONyCKAaeT TIpyOble
OLIMOKU B (POPMYIUPOBKAX OCHOBHBIX MPUHIUIIOB
U HE yMEET UCIOJIb30BaTh MOJIYyYEHHBIE 3HAHUS NIPU
pELIeHNH TUTIOBBIX 3a/1a4.

HEYOBJIETBOPUTEIBHO =
1 BeIcTaBisieTcst CTyIeHTY, KOTOPBIM HE 3HAET

OCHOBHOT'O COJIepKaHHsl y4eOHOM MporpaMMel
JTUCIUIUIMHBI, JO0MycKaeT rpyOeiire omuoKkd B
(dopmynHMpoBKax 0a30BBIX MOHATUIN TUCIHUIIMHBI U
BOOOIIle HE HMEEeT HAaBBIKOB PEIICHUS THUIOBBIX
MIPaKTUYECKUX 3a]ad.

5. MeTtoguueckue MaTepuaibl, Onpeie/siioliue NPoLeAYPbl OLEHMBAHUS 3HAHUIA,
YMEHHi, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH



[Ipu mpoBeeHnM 3K3aMeHa 00yJaroIeMycsl peiocTapiseTcs He MeHee 40 MUHYT Ha
noAroToBKy. Onpoc 1o Ouiery U OTBEThl Ha JOIOJHUTEIbHbIE BOIIPOCH! HE JOJKHBI IPEBBIILIATH
JIBYX aCTpPOHOMMYECKHUX 4acoB. I10 3aBepiieHNN OTBEICHHOIO Ha OIIPOC BPEMEHHU, K3aMEHATOP
JIOJDKEH BBICTaBUTH 00yUaroIIeMycs I9K3aMEHAlMOHHYIO OLICHKY.



