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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: JonomHuTeNbHbIE TIaBbl TOMOJIOTHH
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Undopmaruka

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocrtaBui: I'T". I'yces, kaHa. ¢us.-Mar. HayK, JOLEHT, JOLEHT

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

B Kkypce paccMmaTpuBaroTCsi HEKOTOpBIC JIOTIONHUTENbHBIE TIAaBbl M3 TONOJOTMH. B wacTHOCTH: 3ajaua
oOpamienus GpyHKIMK, MHOTO3HaYHas KoMruiekcHas pyHkmwms f: C — C, TOnonorndeckoe HaKphITHE U IPYTHE

aKTyaJbHbIC BOIPOCHI TOMOJIOTHH.
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OCBOCHHUE OCHOBHBIX COBPEMCHHBIX METOJOB TOITOJIOTUH.

3agauu AU CHUIIHHBI

* OCBOEHHE CTyJIEHTaMH 0a30BbIX 3HAHUU (TTOHSATHI, KOHIETIIIHIA, METOJIOB U MOJIETICH) B TOMIOJIOTHUL;

* npuoOpeTeHHEe TEOPETUIECKUX 3HAHUH U MPAKTUUECKUX YMEHHUI U HABBIKOB B TOIIOJIOTUY;

® OKa3aHHueC I(OHCYJ'IBTaI_II/Iﬁ U noMomu CTyACHTaM B IPOBCACHHU COOCTBEHHBIX TCOPCTUICCKUX

I/IC—CJ'IGILOBHHI/Iﬁ B TOIIOJIOTHH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pa3nuuHble BapHaHTHl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-1.5 OnmnpenenseT ©  OLEHUBACT  NPAKTUYECKHE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OIITHMAJIbHBIE CITIOCOOBI UX PELICHUS, UCXO/IS 3
JEHCTBYIOIHX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUHI

VYK-2.1 ®opmynupyeT COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

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

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
IPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 CrocoGeH  TPUMEHSITh  COBPEMEHHBIC
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETHHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelICHUs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKHE METObI UCCIICIOBAHUN 1

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHUI U Pa3paboToK

OIIK-5.2 OOGOmnazaerT CIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB




paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HAay4YHO-UCCIEI0BATEIbCKOM,
U3MEPUTENbHO-aHATIUTHYECKOH U
TEXHOJIOTMYECKOH anmaparype

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIlluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTENBHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)

anmaparypsl

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3HaeT OpUHLUIBI MOCTPOEHHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBozauTENs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

[J ¢yHaaMeHTaIbHbIE IOHATHUS, 3aKOHBI, TEOPUH TOTIOJIOTUH;
[l coBpeMEeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3AENIOB TOMOJIOTHH;

0

HNOHATHUA, aKCUOMBbI, MCTOAbI JOKa3aTCJILCTB MW JOKA3aTCJILCTBA OCHOBHBLIX TCOPEM B pas3aciiax,

BXOIISIIMX B 0230BYIO 4aCTh IMKIIA TOTIOJIOTHU;
[J OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX OOBEKTOB;

O
TOIOJIOTHH.

YMETB:

MIOHATH MOCTABJIECHHYIO 3a4a4y;

0
U
0
U
0

IMPOBOAUTDH UX aHAJIU3,

AHAJIUTUYCCKUE W YHMCJICHHBIC MMOAXOAbl U METOABI JII PCHICHHS THUIOBBIX IMPUKIIAAHBIX 3a1a4

UCTIONIb30BaTh CBOU 3HAHUS JUIA pelieHus PyHAaMEeHTaIbHBIX U IPUKIAIHbIX 3a/1a4;
OLICHMBATh KOPPEKTHOCTH ITOCTAHOBOK 3a7ay;
CTPOIO JI0Ka3bIBaTh WK OIIPOBEPraTh yTBEP)KICHUE;
CaMOCTOATENIbHO HAaXOAWUTh AJITOPUTMBI PEIEHUsS 3a7ady, B TOM 4YHCIE W HECTaHIApTHBIX, U

[]  caMOCTOSATENBHO BUJETH CICACTBHS MOITYYEHHBIX PE3YJIbTaTOB;
[l TOYHO MPEACTaBUTh MaTEeMaTH4YECKHUE 3HAHUS B TOMOJIOTUH B YCTHOM U MUCbMEHHON (opMme.

BJIAJIETD:

[] HaBBEIKAMU OCBOCHHS OOJIBIIOr0 00beMa I/IH(l)OpMaL[I/II/I " PpCIHICHUA 3aaa4q TOIIOJIOTHHN ( B TOM 4YHCIJIC,

CJIOXKHBIX);

[l HaBBIKAMH CaMOCTOSTCIILHOM pa6OTLI 1 OCBOCHMA HOBBIX JUCIIUIIINH,

O

KyJIbTYpOH MOCTAHOBKH, aHAJIN3a M PELICHNs] MaTeMaTH4eCKUX U MPHUKIATHBIX 3a/1a4, TPeOy-IOLIIHMX

AJId CBOCTO PCHICHUS MCITOJIB30BAHUA MATCMATUYCCKUX TOAXOA0B U MCTOAOB,

O

MNPpEAMCTHBIM A3bIKOM TOIIOJIOTMM W HAaBbIKAMHU T'PaMOTHOI'O OIIMCAHHA PCHICHHS

3aJa4 Hu

NpCaACTABJICHUS MOJTYYCHHBIX PC3YJIETATOB.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA



TpymoeMKOCTb IO BUJAaM YUCOHBIX 3aHATHH, BKIIIOYAS
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Tomonoruueckue MPOCTPAHCTRA, 4 4 6
OTKPBITHIC ¥ 3aMKHYThIe MHOXKECTBA.
2 JIuneliHas CBA3HOCTB. 6 6 6
3 XaycnophoBoCTb. 8 8 6
4 OnHoMepHbIE u JIByMEpHbBIC 6 6 6
MHOT000pa3usl.
5 [TnanapHOCTE TpadoB U MIIOCKUE Tpadbl. 6 6 6
Hroro yacos 30 30 30
[MoaroroBka k sK3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OcenHuit)
1. Tormonoruueckue NPOCTPAHCTBA, OTKPBITHIE U 3aAMKHYThIE MHOXECTBA.
HenpepsiBHbIe 0TOOpaX)eHNUSI.
2. JIuneitHasi CBA3HOCTb.
@dyHaaMeHTaNbHas TPyIIa MPOCTPAHCTBA C BBIICICHHON TOYKOM.
3. XaycaophoBOCTb.
[lonsTue KeToYHOrO KOMILIeKca. PazinnuHblie BapuaHThl POPMYIUPOBKU akcHOMBI (W).
4. OpHOMEpHBIE U JBYMEPHBIE MHOTOO0OPa3Hs.
Knaccudukanus oqHOMEpHBIX MHOTOOOpa3uil.
5. IlmanapHocTb rpad)oB u IOCKHUE TpadBbl.
JlokazarenscTBO HeruaHapaocty rpados K5 u K3,3.

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

CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa




1. Kparkuii kypc nuddepeHiuansHoi reomerpun 1 Tonosioruu [Teker] : yueOHuK ams By30B / A. C.
Muiuenko, A. T. ®omenko .— M. : duzmarnut, 2004 .— 304 c. — (Knaccuyeckuil yHUBEepCUTETCKUN
yueOHUK). - ISBN 5-9221-0442-X (B niep.)) .— [lonHsnii TekcT (PexxuM gocTyna : JOCTyI U3 CETH

MOTH).

JomnonHurenbpHas auTeparypa
1. Tormonorust st pusuxoB [Texer] : yu. mocoOue st By30B / FO. A. berukos ; ['oc. kom. PO no Boici.
00pa3oB., Mock. ¢uzuko-texH. uH-T .— M. : U31-80 MOTHU, 1993 .— 108 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/
http://web.stanford.edu/class/ee364b/lectures.html

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexunoHHBIX 3aHATHUSIX HCIIOJIB3YIOTCA MYHLTI/IMCZ[I/II\/'IHBIC TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALUIO

Npe3eHTAlUN.
B mporiecce camocTosTenbHOM padOThl 00YJArOIIUXCSI BO3MOXKHO UCTIOJIB30BaHUE TAKUX ITPOTPAMMHBIX

cpencts, kak Mathcad, MATLAB, Maple u ap.
9. MeTonuueckue yKa3anus 1J1s1 00y4al0IIUXCs 110 0CBOSHHIO TUCIMILTHHBI (MOTYJIsT)

1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAET HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM arTeCTally IO MPCAMCTY JIy4dlIC BCCTO IMOJB30BATHCA MAaTCpHaIaMU

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Undopmaruka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: I'I". I'yces, kana. ¢hu3.-MaT. HayK, JOIEHT, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

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

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 CrnocoGeH  NpPUMEHSTh  COBPEMEHHBIC
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METObI HCCIICIOBAHUN 1
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JMUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTalluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH




LIK-2 CLHOCOUEH CAMOCTOSTENbHO WK B
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO
KOJUIEKTHBA OpPraHU30BbIBATh U IPOBOJUTH
Hay4HbIE UCCIICOBAHMS U X apoOaIuio

[MK-2.2 Cnoco0eH TulaHUpOBaTh M MPOBOJAWTH Hay4yHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB
Hay4YHO-HCCIIEI0BATEBCKOM paboTHI HOCPEICTBOM
MyOJIMKAIIMKY HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3ydeHust AUCIUTUIMHBI «/{OMOTHUTENBHBIE TIIABbI TOITOJIOTHIY 00YYaIONHICS JOIKEH:

3HATH:
[0 ¢dyHmaMeHTanbHBIC TOHATHS, 3aKOHBI, TEOPUU TOTIOJIOTHH;
[J CcOBpeMEHHbIE IPOOIEMBI COOTBETCTBYIOIINX Pa3/ie]iOB TOMOJIOTHU;
[J  MOHATHUS, aKCMOMBI, METOZBI JIOKA3aTEIbCTB M JOKA3aTelIhCTBA OCHOBHBIX TEOpPEM B pazneiax,
BXOIISIIMX B 0A30BYIO 4aCTh IMKJIA TOTIOJIOTHU;
[J OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHIECKUX OOBEKTOB;
[J  aHAIUTHYECKHE W YUCIICHHBIC TIOAXOIbI U METONbI JUIS PEIICHHs TUTOBBIX MPUKIAIHBIX 3ajad
TOTIOJIOTHH.
yMeTh:
[] TOHSTH MMOCTABICHHYIO 3a1a4y;
[J WCIMONIb30BaTh CBOU 3HAHUS JUTsI perieHus (pyHIaMeHTaIbHBIX U PUKIIAIHbIX 337134,
[ oIeHWBATh KOPPEKTHOCTH IMOCTAHOBOK 3a7ay;
[J CcTpOTo JIOKa3bIBaTh WITU ONPOBEPTaTh YTBEPKACHHUE;
[0 caMOCTOATEIhHO HAXOAWTH AITOPUTMBI PEIICHUS 3a7ad, B TOM YHUCJIE€ W HECTaHMAPTHBIX, U
MPOBOJIUTH WX aHAJIN3;
[] caMOCTOSTENHHO BUJETH CICACTBUS MOTYYCHHBIX PE3YIbTATOB;
[J TOYHO MPEJCTABUTh MaTeMaTHICCKUE 3HAHUS B TOTIOJIOTHU B YCTHOW M MUCbMEHHOHN Qopme.
BJIa/I€Th:
[] HaBBIKAMH OCBOCHHS OONBIIOrO 00heMa HHPOPMAITIH U PEIIeHHs 3aad TOMOoJOTUU ( B TOM YHCIIE,
CJIOXKHBIX);
[] HaBBEIKAMHU CAaMOCTOSITEIILHON pa0OTHI M OCBOSHUS HOBBIX JIUCITUTUINH;
[ KyJabTypoOUi MOCTAHOBKH, aHATM3a ¥ PEIICHUS] MaTeMaTHYECKHUX M MPHUKIATHBIX 3a/1a4, TPeOy-IoIixX
JUTSL CBOETO PEIISHUS UCTIOIh30BaHUS MaTEMaTHIESCKUX MOIX0I0B U METOJIOB;
O MPEIMETHBIM SI3BIKOM TOIOJIOTUM WM HaBBIKAMH TPAMOTHOTO OINKCAHUS pEIIeHUs 3ajad U
MIPEICTABICHUS TIOTYYCHHBIX PE3YJbTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepurajia InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIOTO 3aHATUA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Tononoruueckre NpOCTPAHCTBA, OTKPBITHIE H 3aMKHYTbhIE MHO)KECTBA, HEIIPEPBIBHBIE OTOOPAKCHHUS.
2. Jluneitnas cBA3HOCTB. [ OMOTONUS MyTei - onpeaeneHre, CAMMETPHYHOCTD U TPAH3UTHBHOCTb.

3. IlpousBeneHue myTed - HE3aBUCUMOCTH OT BHIOOpa Kiacca 3KBHUBaJIEHTHOCTH. OmnpexpeneHue
(yHIaMEeHTaNbHOM IPYyMITBI MPOCTPAHCTBA C BBIICJICHHON TOYKOH.

4. AcconmaTBHOCTh (YHAAMEHTAIBHON IPYIIIbI.

5. CymuiecTBOBaHME €AMHUIIBI 1 OOPATHOTO IEMEHTa B (DyHAaMEHTaIbHON TpyIIIE.

Beruncnenne gpyHaaMeHTanbHOM MpyIIbI BHITYKIOIO MHOXKECTBA.

@yHaaMeHTalIbHas TPyIa OKPY>)KHOCTH € J0Ka3aTeJIbCTBOM.

6. IIpumenenus GpyHAaMEeHTANBHOM Ipymibl: Teopema bpayapa, OcHoBHas Teopema AnreOphi.

7. Xaycaop@oBOCTb TONOJOIMYECKOTO MNPOCTPAaHCTBAa, NpUMEp HexaycrophoBa NPOCTPAHCTBA.
[TonsTne ximeroyHoro komiutekca. OOpa3 mpH XapaKTePHCTUUECKOM OTOOpPaKeHWM COBIIAJACT C
3aMbIKaHHEM KJIETKH, Aaxke eciii akcuoMa (W) He BBIIIOJIHEHA - JOKa3aTelbCTBO.



8.  Paznmumunbpie BapuaHThl (QOpPMYITHPOBKH akcHoMbl (W), HX OSKBHBAJIECHTHOCTh (C TIOJHBIM
nokasaresnbeTBoM). [Ipumep komiiekca, HeyaoBiaeTBopsromero akcuome (W).

9. Knerounsle pa30oueHunsi OHHOMEPHBIX KOMIUIEKCOB, c(hpep U JUCKOB.

10. Kiierounsie pa3dreHus 1ByMEpHbIX TOBEPXHOCTEH.

11. IlonsTHe moakoMIUIeKca, d-MEpPHOrO OCTOBA, JIOKAJLHO-KOHEYHOrO KoMIUlekca. Pa3Omenue Ha
KJIETKH JEKapTOBOTO NMPOM3BEACHUS JIBYX KIIETOUHBIX KOMILIEKCOB. JlocTaTouHOE yCIOBHE TOTO, YTO
MOJTy4eHHOE pa30ueHue sBIsSeTCs KIETOYHBIM KOMIUIEKCOM (0€3 J0Ka3aTenbCTBa).

12. HeoGxoaumMoe 1 JOCTaTOYHOE YCIIOBHE HETIPEPBIBHOCTH OTOOPAaXKEHUS U3 KJIETOYHOTO KOMIUIEKCA B
TOIIOJIOTUYECKOE MPOCTPAHCTBO (C 10KA3aTE€ILCTBOM).

13. Teopema bopcyka (unen mokazarenbcTBa). Eciau monkoMIUIeKe CTSITMBaeM, TO (akTop KOMILIEKca
110 HEMY F'OMOTONINYECKU 3KBHBAJIECHTEH HCXOJHOMY KOMIUIEKCY (C 10Ka3aTE€IbCTBOM).

14. HUzomopdusm (yHIaMEHTANBHBIX TPYINI KIETOYHOTO MPOCTPAHCTBA M €r0 JBYMEPHOIO OCTOBA.
Beruncnenne ¢yHIaMeHTaNbHON TpyNIbl KJISTOYHOTO MPOCTPAHCTBA X C CIWHCTBEHHOHN BEPIIMHON
(popmynupoBka, 6e3 T0Ka3aTEILCTB).

15. KyietouHble TOMOJIOTHN  OTIPEJIeJIEHUE LEMTHOTO KOMIIEKCA U €r0 TOMOJIOTHH.

16. KierouHsle TOMOJIOTUN OJHOMEPHBIX KOMIUIEKCOB, C()ep U JUCKOB - BEIUMCIIEHUE Yepe3 KIECTOUHOE
pasoueHue.

17. KierouHble TOMOJIOTUH JBYMEPHBIX IIOBEPXHOCTEH - BHIUMCICHHUE Yepe3 KIETOYHOE pa3OreHue.

18. Onpenenenrie 71-MepHOTO TOMOJIOTHYECKOTO MHOT00Opasus 6e3 kpast. Kinaccudukamnus 0-MepHBIX
1 1-MEepHBIX CBSI3HBIX MHOTO0Opa3uii.

19. OnHOpOmHBINA 2-MEPHBI CHUMIUIMIIMAIBHBIN KOMILJIEKC KaK TOIOJIOTMYECKOE MPOCTPAHCTBO,
CKJICEHHOE M3 TPEYTOJIbHHUKOB MO CTOPOHAM. TeopeMa O TPUaHTYISIIUH 2-MepHOro MHOrooopasus (6e3
JI0OKa3aTeIbCTRA).

20. JIBolicTBeHHBIH Ipad TPUAHTYIHPOBAHHOTO 2-MEepPHOrO MHOTO0Opa3us. Pazpe3aHue TpuaHTyISIAHA
C UCIIOJIb30BaHMEM OCTOBHOTO JIepeBa JBOWCTBEHHOTO rpada. Jlemma: moboe 2-mepHOEe MHOTOOOpasue
rOMEOMOP(HO 2Nn-yroJIBHHUKY, CTOPOHBI KOTOPOTO pa30OMTHI Ha Mapbl, U KakIas Mapa CTOPOH CKJIeeHa
OJTHUM U3 JBYX BO3MOXKHBIX CIIOCOOOB.

21. JleMMbl O CKJIeiKaXx MHOTOYTOJBHUKOB: BKJIEHBaHME JIeHTbl Mebuyca, pyukd. JlokasarenbcTBo
TEOPEMBI O KIaCCU(PHUKALINH CBSI3HBIX KOMITAKTHBIX ABYMEPHBIX MHOTOOOpa3Hil.

TeMbl U1 KypCOBBIX paboT:

1. AKCHOMAaTHYEeCKOE ONpeelIeHne aJIUTHUBHOW JHIEpOBOM XapaKTepUCTHUKU. BrraucieHue
SIIIEPOBOI XapaKTEPUCTUKU MPOU3BOIBHOTO OOBETMHEHHUS KIIETOK KOHEYHOTO KJIIETOYHOTO KOMILIEKCA.
2. Ilnanapnocts rpadoB u miuockue rpadsl. [lonsTue rpanu miockoro rpada, ¢popmyna Ditnepa (¢
JI0Ka3aTesIbcTBOM). Tormoornyeckasi HHTepIperanus GopMyisl (31IepoBa XapaKTepUCTHUKA).

Kpurepun onennBanus
- omenka «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI
- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbBHOE O0OOCHOBAHUE MPUHSATHIX
peleHnin
- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN
- olLleHKa «xopouio (7)» BBICTAaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;
- OIICHKA «XOpowIO (6)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh 0JyuyeHHbIC 3HaHMsA Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OIIEHKa «XOpoImIO (5)» BBICTABIAETCS CTYJACHTY, €CIM OH 3HAET MaTepHaj, U MO CyIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHWSA Ha MPAKTHUKE, HO JIOMYCKaeT B OTBETE WM B PELICHUU
3aJ1a4 HEKOTOPbIE HETOUHOCTH;



- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMHU pa3ieiiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPpaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BJaJeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKAa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

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

Bo Bpemss mnposeacHms muddepeHIIMpPOBaHHOTO 3adeTa OOyYaroIHecs MOTYT IOJb30BaThCs
MPOTrPaMMOM JUCIUILTAHBI.



