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)

10 JMCHMILIMHE: JlononHuTENBHBIE ITIaBBl TOIOJIOTHH
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: AHanu3 TaHHBIX B DKOHOMHKE

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 paccMaTpuBaroTCSi HEKOTOpBIE JOMOJHHUTENbHBIC TNIABbI M3 TOMOJOTMH. B wacTHocTH: 3amaya
oOparenus QyHKITMN, MHOTO3HaYHAs KoMmruiekcHas QyHkius f: C — C, TONOJ0rH4ecKkoe HaKPBITHE U IPYTUE

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;

® OKa3aHHeC KOHCYJ'H:TaI_IPIﬁ U TIOMOIIMU CTYACHTaM B IPOBCIACHHUU 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, BeIJIENISSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

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

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBAaCT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

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

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

VK-2.2 IIpoektHpyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CIOCO0 ee pelieHus,
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 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETHHOCTH

OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCcKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIE TpeOoBaHMs HH(POPMAITMOHHON
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 Cnocoben pewmarb TMOCTaBICHHbIE 3aJaydl B
obnactu TEOPETUYECKUX 1/1 IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHHUI U Pa3paboToK

OIIK-5.2 OOnagaerT CIOCOOHOCTBIO 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 TpodeCCHOHAILHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTENBHO-aHATUTHYECKOH U 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

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

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

[IK-2.1 3HaeT ONpUHOUIBI MTOCTPOCHHUS HAYYHQPROOTHI,
MeTogsl cOopa W aHamu3a IIOJMYYEHHOTO MaTepualia,
CHocoObl apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIICAOBAHMUS CaMOCTOSTEIbHO WM B KadecTBE WICHA
(pyxoBozauTENs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
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.

(dyHIaMeHTaIbHbIE TOHATHUS, 3aKOHBI, TEOPUHU TOTIOJIOTHH;
COBpEMEHHbIE MPOOJIEMBI COOTBETCTBYIOIUX Pa3AeiIOB TOIOJIOIUY;
MOHATHS, aKCUOMBI, METOABI JOKAa3aTeJIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOJISIIIMX B 0a30BYIO YaCTh IIUKJIA TOTIOJIOTHH;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHUYECKUX OOBEKTOB;
AQHAJIMTUYECKUE U UYUCIICHHBIE IOAXOIbl U METOIbl JJI PELICHUs THUIIOBBIX NPUKIAIHBIX 3az1ad

TOIOJIOTHH.
YMETB:
MOHATH MOCTABIEHHYIO 3a4a4y;

UCTIONIB30BaTh CBOU 3HAHUS JUIA pelIeHus (PyHIaMEHTaIbHBIX U MPUKIAIHBIX 3a/1a4;
OIIEHUBATh KOPPEKTHOCTH ITIOCTAHOBOK 3aa4;
CTPOI0 JOKa3bIBaTh WIIM OIPOBEPIaTh YyTBEPKICHUE;
CaMOCTOSITEIbHO HAXOAWTh AITOPUTMBI pEIICHUS 3a7ad, B TOM 4YHCIE€ W HECTaHJAPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

CaMOCTOATEIBHO BHJIETh CIIEICTBUS MOIYYEHHBIX PE3YJIbTaTOB;
TOYHO MPEACTaBUTh MaTEMaTH4YeCKHE 3HAHUS B TONOJIOTUH B YCTHOM M MMCBMEHHOU (opMme.

BJIAJIETD:

HaBBEIKAMU OCBOCHHS OOJIBIIOr0 00heMa HH(bOpMaHHH " pCIICHHUA 3aJa4d TOIOJIOTMH ( B TOM YMHCIIC,

CJIOXKHBIX);

HaBBIKAMU CaMOCTOSITEIIbHOM pabOThl U OCBOEHUS HOBBIX TUCIMILINH;
KYJIBTypO/ IOCTAaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTHYeCKUX M MPUKIIAIHBIX 3a7a4, TpeOy-Iomux
JUTSL CBOETO PELIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIX0I0B U METOMIOB;

IMPpECAMCTHBIM A3BIKOM TOIIOJIOTUM W HAaBbIKAMHW TPAaMOTHOTO OIIMCAaHUsl PCUHICHUSA

3aJa4 H

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. PexoMeHzayeTcsi YCHENIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaK Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM aTTCCTallMy IO MPCAMCTY JIYUIIC BCCIO IMOJIB30BATLCA MaTCpUajlaMnu

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: AHanu3 TaHHBIX B DKOHOMHKE
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

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

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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

VK-2.1 ®opMynupyer COBOKYNMHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAaJIbHBIA CHOCOO ee pelIeHus,
UCXOAsl U3 NEUCTBYIOIUX NPABOBBIX 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 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MaTeMaTH4ecKue MEeToAbl M MPHUKIATHOE MPOrpaMMHOE
obecrieueHHe A pEIIEHHs  HAydyHbBIX  3a1ad B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHble TpeOGoBaHHs HH(POPMALIMOHHON
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 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

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

OIIK-5.3 CnocobeH K TpodeCCHOHAILHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

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 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-2.1 3HaeT OpUHOUIBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTroasl cOopa W aHamu3a IOJMYYEHHOTO MaTepuala,
CHoco0bl apryMeHTallH




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

[IK-2.2 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIE
HCCIICAOBAHMUS CaMOCTOSITEIbHO MM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIiio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. [Toxa3zareu oneHHBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHust AUCIUTUIMHBI «/{OMOTHUTENBHBIE TIIABbI TOITOJIOTHIY 00YYaIONHICS JOIKEH:

3HATH:
(hyHIIaMeHTaIbHBIC TIOHSITHSI, 3AKOHBI, TCOPUHU TOTIOJIOTHH;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOIIMX Pa3/IelIOB TOIOJIOTHH;
MTOHATHS, aKCMOMBI, METO/BI JIOKAa3aTebCTB M JIOKA3aTeIhCTBA OCHOBHEIX TEOpPEM B paszeiiax,
BXOIISIIMX B 0A30BYIO 4aCTh IMKJIA TOTIOJIOTHU;
OCHOBHBIC CBOICTBA COOTBETCTBYIOIINX MAaTEMAaTHIECKUX OOBEKTOB;
AHAIMTUYECKUE W YUCIICHHBIC TIOAXOMbI U METOJBI JJIsi PEIICHUs THIOBBIX MPUKIATHBIX 3a/1ad
TOTIOJIOTHH.
yMeTh:
MOHATH MOCTABICHHYIO 3a1a9y;
WCIIOB30BaTh CBOM 3HAHUS JIJISl pEelIeHUs] PYHIaMEHTAIBHBIX ¥ MIPUKJIATHBIX 33]1a4;
OIICHUBATh KOPPEKTHOCTH IMOCTAHOBOK 3a7a4;
CTPOTO JIOKa3bIBaTh WIIH OMPOBEPTaTh YTBEPKICHUE;
CaMOCTOATEIHHO HAXOAWTH AITOPUTMBI PEIICHHS 3a7ad, B TOM YHCJIE€ M HECTaHAAPTHBIX, U
MPOBOJIUTH WX aHAJIN3;
CaMOCTOSATEIHHO BHJIETh CIICJCTBUS TIOTYUYEHHBIX PE3YJIETATOB;
TOYHO TPEICTABUTH MaTEMAaTHYECKHUE 3HAHUS B TOTIOJIOTHU B YCTHON M MUCHbMEHHOU (hopMe.
BJIa/I€Th:
HaBBIKAMU OCBOEHUS OOJBIIOTO 00beMa MH(OPMAIIUY U PEIISHUs 3aJ]ad TOTOJIOTHH ( B TOM YHUCIIE,
CJIOXKHBIX);
HAaBBIKAMHU CaMOCTOSITEIFHON PaOOTHI M OCBOCHUS HOBBIX JUCIIUATLINH;
KyJIBTYpOW IOCTAHOBKH, aHAIHM3a U PEIICHUS] MaTeMaTHYeCKUX W MPUKIAJHBIX 337134, TPeOy-FoInX
JUTSL CBOETO PEIISHUS UCTIOIh30BaHUS MaTEMaTHIESCKUX MOIX0I0B U METOJIOB;
NPEMETHBIM SI36IKOM TOIIOJIOTHM W HaBBIKAMH TPaMOTHOTO OIWCAHWs PEIieHWs 3aaa4 1
MIPEICTABICHUS TIOTYYCHHBIX PE3YJbTATOB.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIOTO 3aHATUA.

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

1. Tomomoruueckue MNPpOCTPAHCTBA, OTKPBITHIC U 3AMKHYTbHIC MHOKCCTBA, HCTIPCPBIBHBIC OTO6pa)KeHI/I$I.
2. JluneliHas cBSI3HOCTH. I oMmoTOINS HYTeﬁ - OIpCACJICHUC, CUMMCTPUIHOCTD U TPAH3UTUBHOCTD.

3. IlpousBeneHue myTeill - HE3aBUCHUMOCTh OT BBIOOpa Kiacca SKBHBaJeHTHOCTH. OmpeneieHue
(yHIaMEeHTaNbHOM IPYyMITBI MPOCTPAHCTBA C BBIICJICHHON TOYKOH.

4. AcconmaTBHOCTh (YHAAMEHTAIBHON IPYIIIbI.

5. CymuiecTBOBaHME €AMHUIIBI 1 OOPATHOTO IEMEHTa B (DyHAaMEHTaIbHON TpyIIIE.
Beruncnenne gpyHaaMeHTanbHOM MpyIIbI BHITYKIOIO MHOXKECTBA.

dynnamMeHTalbHas TPYIIA OKPY)KHOCTH € JOKa3aTeIbCTBOM.

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

7. XaycaopdoBOCTb TOMNOJOTMYECKOIO MPOCTPAHCTBA, IMpUMEp HexaycaopdoBa MPOCTPAHCTBA.
[TonsiTe kieroyHoro komiuiekca. OOpa3 MpH XapaKTEPUCTHYECKOM OTOOpPaKEHHM COBIAIAET C
3aMbIKaHHEM KJIETKH, Aaxke eciii akcuoMa (W) He BBIIIOJIHEHA - JOKa3aTelbCTBO.




8.  Pasnmunble BapuanTbl (opmynupoBku akcuoMbl (W), HMX SKBUBAJCHTHOCTh (C IOJHBIM
nokasaresnbeTBoM). [Ipumep komiiekca, HeyaoBiaeTBopsromero akcuome (W).

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

10. Kiierounsie pa3dreHus 1ByMEpHbIX TOBEPXHOCTEH.

11. IlonsTHe mnoakoMmIuieKca, d-MEpHOro OCTOBA, JOKAJIbHO-KOHEYHOTO KomIuiekca. Pa3Ouenue Ha
KJIETKH JE€KapTOBOTO MPOM3BEIEHUS NIBYX KIETOYHBIX KOMILUIEKCOB. [loCcTarouyHoe ycCIOBHE TOTO, YTO
MOJTy4eHHOE pa30ueHue sBIsSeTCs KIETOYHBIM KOMIUIEKCOM (0€3 J0Ka3aTenbCTBa).

12. HeobxoaumMoe 1 JOCTaTOYHOE yCIOBUE HEPEPHIBHOCTH OTOOPaKCHUS U3 KIIETOYHOTO KOMIUIEKCa B
TOIIOJIOTUYECKOE MPOCTPAHCTBO (C 10KA3aTE€ILCTBOM).

13. Teopema bopcyka (ugen nokaszarenbctBa). Ecinu momkomIiuieke cTsaruBaeM, To (pakTop KOMILIEKCa
110 HEMY F'OMOTONINYECKU 3KBHBAJIECHTEH HCXOJHOMY KOMIUIEKCY (C 10Ka3aTE€IbCTBOM).

14. HUzomopdusM (yHIaMEHTAIBHBIX TPYII KIETOYHOTO MPOCTPAHCTBA M €r0 JABYMEPHOIO OCTOBA.
Boruncnenne ¢yHAaMEHTANIBHOW TPYMITbI KJIETOYHOTO MPOCTpaHCcTBAa X C €IMHCTBEHHOH BEPIIMHOM
(popmynupoBka, 6e3 T0Ka3aTEILCTB).

15. KneTo4Hble TOMOJIOTHH ~ OIIPENEIEHHNE LIETHOTO KOMIUIEKCA U €r0 TOMOJIOTHH.

16. Kierounbie TOMOJIOTUN OAHOMEPHBIX KOMILIEKCOB, C(hep U IMCKOB - BEIUMCICHUE Yepe3 KIETOUHOE
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. OpHOpomHBIA 2-MEpPHBIN CUMIUIMIMAIBHBIM KOMIUIEKC KaK TOIOJOTHYECKOE IMPOCTPAHCTRO,
CKJICEHHOE M3 TPEYTOJIBHUKOB IO CTOpoHaM. Teopema 0 TpHaHTYISILUN 2-MEpPHOTr0 MHOTrooOpasus (6e3
JI0OKa3aTeIbCTRA).

20. JIBolicTBeHHBIH Ipad TPUAHTYIHPOBAHHOTO 2-MEepPHOrO MHOTO0Opa3us. Pazpe3aHue TpuaHTyISIAHA
C UCIIOJIb30BAaHHEM OCTOBHOTO JIepeBa ABOWCTBEHHOTO rpada. Jlemma: qr060e 2-mepHOE MHOrooOpasue
rOMeOMOP(HO 2Nn-yroJbHHUKY, CTOPOHBI KOTOPOTO pa3OMTHI HA Maphl, U KaXkaas rmapa CTOPOH CKJICCHA
OJTHUM U3 JBYX BO3MOXKHBIX CIIOCOOOB.

21. JleMMbl O CKJIEMKax MHOTOYTOJILHUKOB: BKJIEMBaHUE JIeHTHI MeOuyca, pyuyku. Jloka3aTenbCcTBO
TEOPEMBI O KIaCCU(PHUKALINH CBSI3HBIX KOMITAKTHBIX ABYMEPHBIX MHOTOOOpa3Hil.

TeMbl U1 KypCOBBIX paboT:

1. AKcHOMaTH4YeCcKoe OMpeleleHre aIAUuTHUBHOW JHIepOBONW XapaKTepUCTHKH. BpruncieHue
SIIIEPOBOI XapaKTEPUCTUKU MPOU3BOIBHOTO OOBETMHEHHUS KIIETOK KOHEYHOTO KJIIETOYHOTO KOMILIEKCA.
2. Ilnanapaocts rpadoB u miockue rpadol. [lonarue rpanu miockoro rpada, hopmymna Ditepa (c
JI0Ka3aTesIbcTBOM). Tormoornyeckasi HHTepIperanus GopMyisl (31IepoBa XapaKTepUCTHUKA).

Kpurepun onennBanus
- omenka «ommuuHo  (10)»  BeIcTaBisieTCSs  CTYACGHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI
- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM MPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE 0OOCHOBAaHUE NMPHHATHIX
peleHnin
- oueHka  «omm4HO  (8)»  BBICTaBUsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOM NMPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN
- OILIEHKa «xopoluo (7)» BbICTaBISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, I'paMOTHO M IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;
- OIICHKA «XOpowIO (6)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh IOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIyCKaeT B OTBETE WJIMU B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OLIEHKa «XopowIo (5)» BBICTABIAETCS CTYAEHTY, €CJIM OH 3HAET Marepuas, U IO CYLIECTBY U3Jaraetr
€ro, yMeeT MPHUMEHSATH MOMyuYeHHbIC 3HAHMS Ha MPAKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH
3aJ1a4 HEKOTOPbIE HETOUHOCTH;



- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIJCET OCHOBHBIMU pa3lelaMd Yy4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaia, HO MpPU 3TOM
OH BJajeeT (parMEeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIH HE 3HaeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mnpoBenenus auddepeHIIMPOBAHHOTO 3a4yeTa OOydaromuecs MOTYT —II0JIb30BaThCS
MPOTrPaMMOM JUCIUILTAHBI.



