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: ®du3KKa aTOMHBIX SIEp U AJIEMEHTAPHBIX YaCTHII, (PH3HKA BBICOKHX YHEPTUI
®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 OCBOCHUS HUCHUIUIMHBL SBJIACTCA IMPUBUTHUC 3HAHUM OCHOBHBIX MATEMATHYSCKMX METOIOB H
MAaTEMAaTU4YCCKOro aliapara, HCIIOJb3yEMOI'o IIpU H3YYCHHUU 061ueHaqube U CICHUAJBbHBIX ITUCIMIIINH,
pa3sBuUTUC MaTeMaTH4eCKOMI KYJBTYPHI Y O6y‘IaIOHIGFOC5[, HABBIKOB IMPUMCHCHUSA MATCMATUYCCKUX MCTOJOB U
OCHOB MAaT€MaTn4€CKOro MOACJINPOBAHUSA ITPU PCUHICHUN IMTPAKTUICCKUX 3aJ1ay.

1. lean u 3apa4un

Henp AucoMnInHBI
- o0yueHHe OCHOBaM MAaTeMaTHYeCKOro aHaiuu3a i (JOpMHPOBAHMS Yy CTYACHTOB IPEICTABICHUS O
MaTeMaThKe Kak ocoOOM MeTOAe MO3HAHWS NPUPOABI, OCO3HAHHUA OOLIHOCTH MAaTeMaTHYECKHX
NOHATHMH M Mopesied, NpUOOPEeTeHHsS HABBIKOB JIOTMYECKOTO MBIIUICHUS ¥ ONEPUPOBAHUS
abCTpaKTHBIMM MaTeMaTHYeCKUMHU 00BEKTaMH; BOCIIUTAHNE BBICOKOI MaTeMaTHUECKON KYIbTYPBHI.

3agaum AUCHUILUTHHBI
- TOOUTBCS YETKOTO, SICHOTO TIOHMMAaHHSI OCHOBHBIX OOBEKTOB UCCIICIOBAHHS U MOHATHH aHAJIH3a;
- TPOAEMOHCTPHPOBATh BO3MOKHOCTH METOAOB aHajM3a JUIA pelieHus 3anad (pyHIaMeHTaIbHOH H
MPUKIIaTHON MaTEMaTUKY;
- IPUBUTH TOYHOCTh U OOCTOSATENLHOCTD APIYMEHTAIIMN B MaTEMaTHYECKUX PACCYKICHUSX;
- c(hopMHpOBaTh BBICOKHH YPOBEHb MaTeMaTH4YECKOW KyNbTYphl, JOCTATOUHBIN Ul NMOHUMaHUS U
YCBOCHHS TIOCIIEAYIOIIUX KYPCOB 110 HEMPEPHIBHOW M JUCKPETHOW MAaTeMaTHKE;
- cnocoOCTBOBATh: IOATOTOBKE K BEICHUIO HMCCIEIOBATEILCKOM MESTEIbHOCTH (B YAaCTHOCTH, IS
HANWCaHUsl KypcOBOW M BBITYCKHOH KBaTU(pHUKAIMOHHONH paboT) B 00JacTAX, HCIIOIB3YIOIINX
MaTeMaTHYeCKHE METOJMbI; CO3JaHHI0 M WCIIOJIb30BAHHIO MAaTEMaTHYeCKUX MOJENCH MpOLECCOB U
00beKTOB; pa3zpaboTke A((PEKTUBHBIX MAaTEMATHUYECKHX METOJIOB PEIICHUs 3ajad eCTeCTBO3HAHMUSI,
TEXHHUKH, J)KOHOMUKH U YIIPABICHMUS;

- pa3BUBaTb yMEHHE CaMOCTOSTEIbHOH paboThl ¢ y4yeOHBIMH NOCOOMSMHU M APYrod HAayyHOH H
MaTeMaTU4YEeCKOH JINTEPaTypo.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBSI3aHHBIX
3aJady B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHHE. Omnpenensier
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

VK-2.2 IIpoektupyeT penieHMe KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HWMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

(byHI1aMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
oOnacTy (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIlbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

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




- OCHOBHBIE CBOICTBa OTOOpaXEHHH METPUYECKUX HPOCTPAHCTB, JIMHEHHBIX HOPMHUPOBAHHBIX

MIPOCTPAHCTB;

- IPU3HAKU CXOAUMOCTHU YUCJIOBLIX PSAIOB U HECOOCTBEHHBIX HWHTETPAJIOB,
NEPpCMCHHBIX, CyHIicCTBOBaHHC

- ycnoBusi  auddepeHIHpyeMOCTH

byHKIHII

T QepeHIrpyeMocTb 00paTHOrO OTOOPaKEHUS;
- IOCTaTOYHBIC YCIIOBHS CYIIECTBOBAHHS IKCTPEMyMa Ha IVIaJKUX TTOBEPXHOCTSIX;
- YCJIOBHSI CYIIIECTBOBAHUS KPaTHOTO MHTErpalla, 3aMEeHY IIEPEMEHHBIX B KPaTHOM UHTETPAJIe H METOJIBI
CBEJICHUS KPaTHOTO HHTETPaja K IOBTOPHOMY.

YMETB:

MHOT'MX

- 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 omnpexnenenue aupQPepeHIUPYEMBIX  OTOOpaKCHHWH, BBOAWUTCS  TOHSATHE  IOJHBIX
Mpou3BOIHBIX, Auddepennuana. PaccMaTpuBatoTcst qoctaTouHbie YCIoBUs UG GEpeHIIUPYEMOCTH,
ycnoBusi  cymiectBoBaHUs M auddepeHIHpyeMocTH  00paTHOro0  OTOOpaKeHHs,  yCIOBHUS
cymiecTBoBaHus U U dEpeHIIMPYEeMOCTH HEsIBHOTO oToOpaxkeHus. BwiBomutcst hopmymna Teinopa
st QYHKIIME MHOTHX MEPEMEHHBIX. PaccMaTpuBaroTcsi BOMPOCH SKCTpeMyMa (YHKIIMU Ha TIIAJIKHX
MOBEPXHOCTAX B KOHEUHOMEPHBIX HOPMHUPOBAHHBIX TPOCTPAHCTBAX.

2. KparHsie nHTErpaibl.

®opmynupyercst moHATHE n-Toro obOwbema. JlaeTcs omnpeneneHue n-KpaTHOTO UWHTErpajia |
(bOpMyIHPYIOTCS JOCTaTOUHBIE W HEOOXOAMMBIE YCIOBUS MHTErpupyeMocTd 1o Pumany dyHKuum
MHOT'HX IIepEeMEHHBIX. PaccMaTpuBaloTcs CBONHCTBA N-KPaTHOTO MHTErpaja. Jloka3biBaeTcst TeopeMa o
CBEJICHUU KpPAaTHOTO MHTErpaja K MOBTOPHOMY. JloKa3pIBaeTcs TeopeMa O 3aMEHE IEePEeMEHHBIX B
N-KpaTHOM MHTErpae.

3. Merpuueckue 1 KOHEYHOMEPHbIE JINHEIHbIE HOPMUPOBaHHbIE IPOCTPAHCTBA.

PaccmarpuBarorcss Takue (¢yHAaMEHTAIbHBIE MOHATUS KaK KOMIAKTHOCTb, TIIOJHOTA, HOpPMA.
HenpepbIBHOCTE M paBHOMEpHAsl HENPEPHIBHOCTh OTOOPaKCHHS METPHUUYECKHX M HOPMUPOBAHHBIX
KOHEYHOMEPHBIX MPOCTPAHCTB.

4. HecoOcTBeHHbIE HHTETPAJIBL.

BBoauTcst moHsITHE HECOOCTBEHHOT'O MHTETpAlla, JaeTCsl OlNep/elieHHe CXOAUMOTCH HECOOCTBEHHOTO
WHTErpaja, pacCMaTPUBAIOTCS HEOOXOMUMBIE W JOCTATOYHBIC YCIIOBUS aOCONIOTHOW W YCIOBHOU
CXOJUMOCTH UHTETPAJIOB.

5. Uucnossle pAOBL.

PaccMaTpuBaroTCsl MOHATHS YHMCIOBOTO psiia, CHOCOOBI CyMMHpPOBAHHUS PSAOB, JOCTaTOYHOE U
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 — «O0Opa3oBaTenbHbII MaTeMaTHueckuii caiit 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 HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyleHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dHOW JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOATEJIBHOTO  M3Y4EHHS,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPKACHHIA, CBOICTB;

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

— MOATOTOBKY K MPAKTHUECKUM 3aHATHAM, KOJJIOKBUYMaM, SK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOl CTyJaeHTa ocymiecTBisieTcss B (opme
WHAMBHUIYaJbHBIX KOHCynbTauuil. llokaszarenem BiazeHUsi MarepuajoM CIYXHT YMEHHE pellaTh
3agaun. J{ns GopMupoBaHUS yMEHHMS NPHMEHSTH TEOPETUYECKHE 3HAHWSA Ha IPAKTHUKE CTYIEHTY
HEoOX0AMMO pelaTh Kak MOKHO Oosnbiie 3aaad. Ilpu periennu 3agaq Kaxaoe IeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CCBUIASACh HA H3BECTHHIE TEOPETHUYECKHE CBEICHUS. 3HAYUTEIBHO OOJETYHUTh
pellieHHe 33/1a4d MOXET XOPOILIO BBIMOJHEHHBIM YEPTEX, €CIM OH COOTBETCTBYET YCIOBHIO 33/a4d
(IpsIMOi yroJ1 HapUCOBaH NPSMBIM, PaBHOOEIPEHHBIN TPEYTOJIbHUK — PaBHOOEAPEHHBIM U T. 1. Ilpu
MOJATOTOBKE K IMPAKTHYECKUM 3aHATUSM HEOOXOIMMO IMOBTOPSTH paHee H3YUYCHHBIE OCHOBHBIE
(dhopMyIMpoBKH TeopeM. B Hauane 3aHATHS, KaK PaBUIIO, TPOBOAUTCS KOpoTkuid (10-15 MuHYT) onpoc
[0 Marepuaty MPOLICAINX 3aHITUH B YCTHOH WJIM MUCBMEHHOH ¢opme. OOBIYHO MPHUIACPKUBAIOTCS
CIIeyIOIe CXeMbl: M3y4YeHHWEe MaTepuana JIEKIUH [0 KOHCIEKTY B TOT JkK€ JIeHb, Korja Oblia
npociymana aekuus (10-15 MuHyT); HOBTOpeHHE Marepualia HakaHyHe cienyromei jgexiuu (10-15
MUHYT), POopadoTka y4eOHOTro Marepuana 1Mo KOHCIEeKTaM JIKIUH, Y4eOHOW U HaydHOH JuTeparype,
MOJTrOTOBKA OTBETOB Ha BOIPOCHL, MpEeIHA3HAYCHHBIX MJIsl caMocToATeNnbHOTO u3ydenusa (1 wac
HEJIeNI0), TOATOTOBKA K MPaKTHYECKOMY 3aHsATHIO, pemeHne 3aaad (1 dac). BaxkHo mo0UTHCS
MOHMMAHMUs K3y4aeMOro Marepuana, a HE MEXaHW4YecKoro ero 3amoMmuHaHus. [lpu 3arpynHeHun
U3Y4YEeHUS OTAENBHBIX TEM, BOINPOCOB, CIEAyeT oOpamarbCsl 3a KOHCYJBTAlMAMHU K JIEKTOPY WM
MPETOJaBaTeNI0, BEAYIIEMY IIPAKTUYECKUE 3aHSITHS.

OO6s3aTenbHBIM TPEOOBAHUEM SIBIISICTCSI BBIIIOJHEHUE JIOMAIIHUX PadOT, KOTOphIE OQOPMIISIOTCS B
CIeLIMaIbHO OTBEIEHHOMN AJISl 3TOTO TETPAAU U CUCTEMATUUECKU CAAIOTCS Ha IIPOBEPKY.
[IpomexyTOuHBIE KOHTPOJIb 3HAHUN IIPOBOOUTCS B BUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
npeyiaraeTcss MUCbMEHHO OTBETUTh HA TEOPETHUYECKUH BONPOC W PEIINTh JBE 3aJadyd MO TeMe
KOJJIOKBUYMA, a TaKKe CTYIEHTY B XOJ€ OCBOCHHUsS Kypca HEOOXOAMMO BBINOJIHUTH JIBE JIOMAIIHHX
VHIUBUIYaJTbHBIX pa0OTHI C UX MOCIEAYIONIEH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ®du3KKa aTOMHBIX SIEp U AJIEMEHTAPHBIX YaCTHII, (PH3HKA BBICOKHX YHEPTUI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 1

KBaJIMpUKALUS: GakanaBp

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

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IIpoektupyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIMXCS
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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl 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)K€HPII71 MCTPpHUYCCKHUX MPOCTPAHCTB, JIMHESHHBIX HOPMHPOBAHHBIX

MIPOCTPAHCTB;

- IPU3HAKU CXOOAUMOCTH YUCIIOBBIX PAIO0B U HECOOCTBEHHBIX HUHTCT'PaJIOB;

- ychoBus  audQepeHIpyeMOCTH

byHKINH

MHOTI'MX NEPEMCHHBLIX, CylI€CTBOBAHHUEC "

Qg depeHpyeMocTb 00paTHOrO OTOOPaKEHUS;

- IOCTaTOYHBIC YCIIOBHS CYILIECTBOBAHHUS SKCTPEMyMa Ha TIaJKUX MOBEPXHOCTIX;

- YCIIOBUS CYIIECTBOBAHMUS KPAaTHOTO MHTETPaJia, 3aMEeHY IIEPEMEHHBIX B KPaTHOM HHTETPaje U METO/bI
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 nenax Tekymero KOHTpOJs yCIEBAEMOCTH MPEAYCMOTPEH KpaTKWK ONMpOC MO TeMaM MpEeAbIAYIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJACHHON TEME.




3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aJaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIi,
YMeHUil, HABbIKOB

HpOMe)KYTO‘-IHaSI arrecragua 1o AUCLHUIIIINHE <<MHOI‘0MepHBII71 aHaJIn3, UHTCTpajibl U pPsAOAbD»
ocyliecTBisieTcs B hopMe IK3aMeHa. JK3aMeH MPOBOJIUTCS B YCTHOM (popme.
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IlepeuyeHb KOHTPOJIBLHBIX BONIPOCOB ISl CIa4HU IK3aMeHa B 2 ceMecTpe:
CyMMupoBaHue 4nuCI0BOM NOCIEA0BaTENbHOCTH. ONpeieeHIe YUCIOBOTO psa.
Knaccudukanus psagos. Kpurepuii Komm.

Heo6xoanMoe u 10CTaTOYHOE YCIOBHE CXOAMMOCTH PsiJia C HEOTPULIATEIbHBIMU
YICHAMHU.

[Tpu3Haku cpaBHEHHUS PSALOB OTHOCUTENIBHO UX CXOJAUMOCTH.

CxomumocTs psana 1/ntp.

[Tpuznak Hamambepa.

[Tpusnak Koiu.

[Tpusnak. Paabe

CBOICTBO YCJIIOBHO CXOJAILIETOCS PsAJla OTHOCUTEIBHO NIEPECTAHOBKH WICHOB PAJA.
OKBUBaJIEHTHOCTh 0€3YCIIOBHOM U a0COIOTHOM CXOIMMOCTH psija.

CymMupoBaHue 110 yacTsM, npusHaku Jupuxie —Abens.

. Onpenenenne HecoOCTBEHHOTO MHTErpana. Knaccuduxaims HecoOCTBEHHBIX
VHTETPAJIOB.

Kpurepuit Ko /u1st HecoOCTBEHHBIX UHTETPAJIOB.

[Ipu3Haku cpaBHEHUS JUIsl HECOOCTBEHHBIX MHTEIPAJIOB.

[Mpusznaku Abens - upuxie cXoAuMOCTH HECOOCTBEHHOTO HHTETpaa.
Onpenenenne Mmetpuku. HopMbl B INHEHHOM KOHEYHOMEPHOM IIPOCTPAHCTBE.
OKBUBaJIEHTHOCTh HOPM KOHEYHOMEPHOTO BELIECTBEHHOI'O JTMHEHHOIO IPOCTPAHCTBA.
CxonMMOoCTh B HOPMUPOBAaHHOM KOHEYHOMEPHOM JINHEHHOM IIPOCTPAHCTBE.
[IpencraBienne oToOpakeHN KOHEUHOMEPHBIX HOPMUPOBAHHBIX IPOCTPAHCTB
OTHOCUTENBbHO (pUKCHpOBaHHBIX 6a3ucoB. HerpepbIBHOCTH 0TOOpaykeHHIA.
KomnakTHbIe TOAMHOXKECTBA METPUUECKUX MPOCTPAHCTB U UX cBoMicTBa. CBOMCTBA
HEMPEPbIBHBIX HAa KOMIAKTE QYHKIUI.

HenpepriBHOCTE yHKIIMU 0OpaTHOM K HEMPEPHIBHOM Ha KOMIIAKTE (QYHKIUU.
HuddepenunpyemMocts 0TOOpaXKeHUH KOHEYHOMEPHBIX BEILIECTBEHHBIX MPOCTPAHCTB.
Omnpenenenue MoJHOM MPOU3BOIHOM U YaCTHBIX IPOU3BOIHBIX. JlocTaTouHOE yciioBue
T pepeHIpyEeMOCTH.

JuddepeHunpyeMocTb KOMIO3ULIUK 0ToOpaxeHui. [1oHas mpon3BoiHas KOMIO3UIMU
(c10XKHON QyHKIUM).

CaolicTBa IMHEHHOTO OTOOpaKEHUS.

OnpeneneHye NOIHBIX MPOU3BOIHBIX BBICIINX MopsAaAkoB. Auddepenunan n — oro
HOpsAJIKA.

JlocTaTOuHOE YCIIOBHE PABEHCTBA CMEIIAHHBIX TPOM3BOJHBIX N — Or0 MOPSAAKA.
®opmymna Teitmopa m1s GyHKIMI MHOTHX TIEPEMEHHBIX.

Teopema 06 0O6paTHOI QyHKIHH.

Teopema o HesiBHOM (pyHKLIHU.

Omnpenenenue JOKaIbHOTO 3KkcTpeMyMa. Heobxoaumoe yciioBue J0KaaIbHOTO
JKCTpEMyMa.

JlocTaTouHbIE YCIOBUS JIOKAJIBHOTO KCTPEMYMA.

@OyHKIMOHATbHAs 3aBUCUMOCTh. Kputepuil G yHKIIMOHAIBLHOW HE3aBUCHMOCTH.
VYcnoBHbIl 3kcTpeMyM. Heo0XoauMBble yCIIOBUS CYIIECTBOBAHHUS YCIOBHOTO
JKCTpEMyMa.

. JlocTaTo4YHBIE YCIOBHSI JOKAIBHOIO YCIOBHOIO AKCTPEMYMa.

. Akcmomarm4deckoe onpejaenenne oobema Guryp. OnpeneneHue KpaTHOTO HHTErpaa.



=

=

=

34. JlemMa 0 MOHWKEHUU KPaTHOCTU UHTerpana. CBeeHUEe KpaTHOTO HHTErpaja K

MOBTOPHOMY.

35. UnTerpupyeMocts HenpepbIBHON QyHKIIMH. CBOHCTBAa KPATHOTO MHTETpaa.
36. 3amMeHa IEpEMEHHBIX B KPATHOM UHTErpae.

IIpuMepbl 3K3aMeHAMOHHBIX OMJIETOB:

Bujaer 1

Knaccudukanus psgos. Kpurepuit Komm.

OKBHUBAJIEHTHOCTh HOPM KOHEYHOMEPHOT'O BEHIECTBEHHOI'O JIMHEHHOTO IPOCTPAHCTBA.
Cx01MMOCTh B HOPMUPOBAaHHOM KOHEYHOMEPHOM JINHEHHOM IIPOCTPAHCTBE.
YcnoBHbI 5kcTpeMyM. Heo0Xoumble yCIoBHs CYIIECTBOBAHUS YCIOBHOTO SKCTpEMyMa.

Buaer 2

HeoOxoaumoe 1 J0CTaTOYHOE YCIOBHE CXOIMMOCTH Psiia C HEOTPULATEIbHBIMU YICHAMHU.
[IpencraBienue oToOpakeHNII KOHEYHOMEPHBIX HOPMUPOBAHHBIX MPOCTPAHCTB
OTHOCHUTEIIEHO (PMKCUPOBAaHHBIX 0a3UCOB. HempephIBHOCTH OTOOPAKCHHIA.

JocTtatouHble yCI0BHS JIOKAIBHOTO YCIOBHOTO 3KCTPEMYMA.

Buaer 3

[TpusHaky cpaBHEHHUs PSALOB OTHOCUTENIBHO UX CXOAUMOCTH.

KomnakTHble 10AMHOXKECTBA METPUUECKUX POCTPAHCTB U UX cBoMcTBa. CBOMCTBA
HENpEePbIBHBIX HAa KOMIIAKTE QYHKIHUI.
Axcuomarudeckoe onpezaenenue oobema ¢uryp. OnpeneneHne KpaTHOTO HHTETpasa.

4. Kputepuu oleHNBAHUSA

OrueHKa

basel

Kpurepun

10

BeicTaBiigercss  CTyACHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3UPOBAHHBIE, TIyOOKHE
3HaHUS  y4eOHOW MporpamMMbl  JUCIUIUIUHBI,
MPOSIBJIAIONIEMY MHTEpPEC K JAaHHOW IPEeIMETHOM
o0acTH,  MPOJIEMOHCTPUPOBABIIEMY  YMEHHE
YBEPEHHO M TBOPYECKU IPUMEHSTDH UX Ha MPAKTHKE
NPy PELIeHUH KOHKPETHBIX 3a7ay, CBOOOAHOE U
MIpaBIWJIbHOE 00OCHOBAHUE NMPUHSATHIX PEHICHUH.

OTJIMYHO

BeicTaBnsiercs  CTyAeHTY, IOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3UPOBAHHBIE, TIyOOKHE
3HaHUS Y4eOHOM MpOorpaMMbl AMCHUUIUIMHBL U
YMEHHE YBEPEHHO NMPUMEHSTh UX Ha MPAKTUKE MPU
pelleHMH KOHKPETHBIX 3aja4y, CBOOOJHOE U
MIpaBIWJIbHOE 00OCHOBAHUE NMPUHSATHIX PEHICHHH.

BeicTaBiieTcss  CTyACHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHbIE, TIyOOKHE
3HaHUS Y4eOHOH MpOrpaMMbl JMCUUIUIMHBL U
YMEHUE YBEPEHHO NPUMEHATh UX HA MPAKTUKE IPU
pelIeHUH  KOHKPETHBIX  3a7a4, IPaBUIIBHOE
000CHOBaHHE MPHUHSTHIX PEIICHUN, C HEKOTOPHIMU
HEJI0YETAMH.

XOPpOLIO

BricTaBisieTcst CTyneHTy, €Ccau OH TBEpIO
3HACT Marepuajng, TIPaMOTHO U IO CYLIECTBY




usjaract €ro, yYMECT IMIPHUMCHATH IIOJTYYCHHBIC
3HAaHUA Ha NPAKTHUKE, HO HECAOCTATOYHO I'paMOTHO
00OCHOBBIBAET IMOJIYYCHHBIC PE3YJIbTATHI.

6 BricTaBisieTcss CTyIEHTY, €CIM OH TBEPAO
3HAaeT Marepuajl, IpaMOTHO MU 10 CYIIECTBY
W3J1aracT €ro, yYMEET IPHUMEHATH II0Jy4YECHHBIE
3HAHU Ha [IPAKTUKE, HO JIOITYCKAET B OTBETE UJIU B
pPELICHNUH 3a/1a4 HEKOTOPbIE HETOYHOCTH.

5 BricTraBnsiercss  CTyneHTy, €cClii OH B
OCHOBHOM 3HAaeT MaTepuayl, TIpaMOTHO U MO
CyIIECTBY W3JIarae€T €ro, yMeeT NPHUMEHSITh
HOHy‘-IeHHbIG 3HAHUA Ha HpaKTI/IKe, HO I[OHyCKaeT B
OTBETE WJIM B PEIICHUHU 33]1a4 IOCTATOYHO OOJIBIIIOE
KOJIMYECTBO HETOUYHOCTEH.

4 BeicTaBisiercs  CTyAEeHTY, IIOKa3aBLIEMY
(bparMeHTapHBI, pa3pO3HEHHBIN XapaKTep 3HAHUM,
HEJIOCTaTOYHO  MpaBUJbHbIE  (OPMYIUPOBKH
0a30BbIX IOHSTUN, HaApYLIEHUs] JIOTMYECKOM
II0CJIE0BATENBHOCTH B U3JI0KEHUU IIPOIPAMMHOTO
MaTepuana, HO IPU 3TOM OH OCBOMUJI OCHOBHBIC
paszensl yueOHON MporpaMMbl, HEOOXOAUMBIE IS
JaJIbHEHUIIEro OO0Yy4YeHMs, U MOXET IPUMEHSTh
HOJy4YEeHHbIe 3HAHUA 10 00paslly B CTaHJIApTHOU
CUTYalMH.

YZIOBJIETBOPUTEIILHO

3 BoicTaBnsiercs  CTyAeHTY, IOKa3aBLIEMY
(bparmeHTapHBIN, pa3pPO3HEHHBIN XapaKTep 3HAHUH,
JIOTIyCKaloleMy OWMOKM B (POpMyIHpOBKax
0a30BbIX MOHATHH, HapyIIEHUs JIOTHYECKOM
MIOCJIEZIOBATEILHOCTU B U3JI0)KEHUU ITPOTPAMMHOI0
MarepHaia, caado BiIaJeeT OCHOBHBIMU pa3/ieslaMu
yuyeOHOW  mporpamMmbl, HEOOXOTUMBIMU  JUIS
JanpHemero oOyuyeHust U ¢ TPYAOM IMPUMEHSET
MOJIyYeHHbIE 3HAHUS Jake B  CTaHJApPTHOU
CUTYallUN.

2 BeicTaBisieTcst CTyIeHTY, KOTOPBIA HE 3HAET
OoJbIIIe YacTH OCHOBHOIO CO/Ep)KaHMs y4eOHOI
MPOrpaMMbl  TUCHUIUIMHBI, JIOMYCKAaeT TIpyOble
OLIMOKHU B (POPMYJIMPOBKAX OCHOBHBIX MPHHIIUIIOB
1 HE YMEET UCI0JIb30BaTh NOJYYCHHBIC 3HAHUS IIPU
pELICHUH TUIIOBBIX 3a/a4.

HCYAOBJICTBOPUTCIBHO <
1 BrictaBnsercs CTYACHTY, KOTOPbBIM HC 3HACT

OCHOBHOTO COJEpXaHHs Yy4eOHOM MporpaMMbl
JTMCLUIUIMHBL, JIONycKaeT rpyoeiinne omulOKd B
(hopMynpoBKax 0a30BbIX MOHATHI AUCHUIIIMHBI U
BOOOIllE HE MMEET HaBBIKOB PEIICHUS THUIIOBBIX
MPaKTUYECKHX 3a]1au.

5. MeTtoauueckue MaTepuajbl, ONpeae/siioliue NPoOUeAyPbl OLEHMBAHUS 3HAHUIA,
YMEeHUi1, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH



[Tpu npoBeneHnn SK3aMeHa 00yJaromEeMycst IpeIocTaBisieTcs He MeHee 40 MUHYT Ha
IMOATOTOBKY. OHpOC 110 6I/IHeTy 1 OTBCTHI HA JOTTOJIHUTECIBHBIC BOIIPOCHI HE JOJI’KHBI ITPCBLINIATD
JIBYX acTpoHOMUYECKUX yacoB. [1o 3aBepiieHuu 0TBEIEHHOTO HA ONPOC BPEMEHH, SK3aMEHATOP
JIOJKEH BBICTaBUTH 00yYaromeMycs 9K3aMEHAIIMOHHYIO OLICHKY.



