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& DKOHOMHYECKast

K

B.H. TumMoxun

Pabouas nporpamma yueOHO#N AuCHMIUIMHBI «/IMCKpeTHAs MaTeMaTHKa) COCTaBJIEHa HA
ocHoBe ['ocymapcTBeHHOTO 00pa30BaTENBHOrO CTAaHAAPTa BBICHIETO MNPO(pECCHOHATLHOIO
obpazoBanus ('OC BIIO) mno wHampasmenuro noarotoBkd 27.03.05 MHHOBaTHKA,
yrBepxaeHHoro npukazom MOH IIHP or 04.04.2016 r. Ne 291; Ilopsaaka opraHu3aiuu
yyebHOro mpouecca B 00pa30BATENbHBIX OpPraHHW3AUMAX BBHICIIETO MPO(ECCHOHATLHOrO
obpasoBanus [loneukoit Hapopro#t Pecmy6imku, yTBEp)KaeHHOro mpikazoM MHHHCTEPCTBA
obpazoBanus u Haykd JJHP Ne 1171 ot 10.11.2017 r. (¢ H3MeHEHHAMH, BHECEHHBIMH OT
03.05.2019 r. Ne567); yueGHoro mnaHa ¥ OCHOBHOM 00pa3’oBaTeNbHOM MPOrpaMMBbl BBICIIETO
npoeccuonansHoro 06pa3oBanys HanpasieHus moAroroskd 27.03.05 MuHOBaTHKA.

Pazpaborymnk:
ooyenm kagheopul IKOHOMUHECKOU KUbEPHEMUKL, P
K.2.H., 00YeHm Kociox B.A.

—

[IporpaMma y4eOHOH IUMCLMILIMHBI YTBEPXKJEHA Ha 3aceNaHui Kadeapsl JKOHOMHYECKOH
KHOEPHETHKH

[TpoTtokon Ne 10 ot «16» anpens 2020 r.

3aB. kaenpoit IKOHOMUYECKON KUOEPHETHKH Tumoxun B.H.

PykoBoautens obpasoBaTenbHOM MporpaMmsl

27.03.05 MunoBaTHKA 3aropnas T.O.

[Iporpamma y4eOHOH AMCHHMIUTHHEI of00peHa yueOHO-MeTommeckod komuccueii YHU
«DKOHOMHYECKast KHOEepHEeTHKA)

[Tpotokon Ne 8 ot «20» anpens 2020 r.

IIpencenarens yaeOHO-METOqHYECKOI

KOMHCCHHY HHCTUTYTa 3aropnas T.O.




1.  OBJIACTb IPUMEHEHUA U MECTO JUCHUILIJIMHBI B YYEBHOM ITPOLIECCE

YyeOHast  gucimiuimHa — «JluckpeTHas ~— mareMaruka» — SABISICTCS  AMCIMILIHHOMN
BApUATHBHOW YacTH TMpodecCHOHATLHOrO OJloka 1o HampaBieHuto mnoarotopku 27.03.05
WuHoBaTHKa, H3/Maraercs CTyJAEHTaM 2-TO Kypca OakamaBpuaTa B TEUYEHHE OJHOTO CEMECTpa,
MIpeayCMaTpPUBAET TEKYIIIMH MOIYIbHBIN KOHTPOJIb, a TAKKE cAady 3a4€Ta B KOHIIE CEMECTpA.

JluciuniuvuHa SBJSETCS OCHOBOM JUIs M3yd4eHHUs BCEX MaTeMaTH4YEeCKUX AUCHUIUIMH U
JTMCUMIUIAH, CBA3aHHBIX C MOJETMPOBAHMEM S3KOHOMHYECKHX cucTeM. B ydeOHOM miaHe 1Mo
cnenuanbHOoCcTH «bu3Hec-uH(poOpMaTHKa» K TaKUM JUCHUILIAHAM OTHOCSATCS: MaTeMaTHYECKHH
aHanu3, JIMHeWHas anreOpa, Teopuss BEPOSTHOCTEH W MareMaThyeckas CTaTUCTHUKa,
ONTHMHU3ALUOHHBIE METOAbl W MOJETH, AKOHOMETPHUKA, MOJEIM M METOJbl CTOXaCTHYECKON
SKOHOMHUKH, HCCIEJOBaHHE ONepaluii, MoJeIupoBaHue OU3HEC-MPOLIECCOB, TEOpUS U
MaTeMaTHYeCKHe METOJbl NPUHATUS PpEIIeHUU, TEOpHs PHUCKA U MOJCIUPOBAHUE PHUCKOBBIX
CUTYalluH, U el€ JOCTAaTOYHO OOJIBILION NMepevyeHb JUCIUILINH.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuxa y4e0Hol OUCYUNIUHb

HanpasieHue noaroToBku 38.03.05 buznec-undopmaTika
[Tpoduan busnec-ananutuka
OO6pazoBarenpHas MporpaMma OakasiaBpuat
KBanmuduxanms aKaJIeMUYECKUM OakaiaBp
KonuuecTBo copepkaTeabHbIX MOTYIIEH 2
Jucuunnuna 6a30Boii / BApUaTUBHON YacTH BapuatupHnas gacts nmpodeccuoHabHOTO OJ10Ka
o0pa3oBaTenbHON MPOrpaMMbl 00pa3oBaTeIbHOM MPOrpaMMbl
®opmel koHTpoIst (MK, 3Kx3ameH, 3ader) 3a4éT
ouHas gopma 3a04Has gopma
o0yueHus o0yueHus
HOpMaT. YCKOP. HOpMaT. YCKOP.
CPOK CpOK CpOK CpOK
KonuuectBo 3aueTHBIX eAMHUIL (KPETUTOB) 4 4 4 4
T'ox moarorosxu 2 2 2 2
Cemectp 3 3
KonuyectBo yacos 144 144 144 144
- IEKIMOHHBIX 36 36 8 6
- IPAKTHYECKUX, CEMHHAPCKUX
- 1a00paTOPHBIX 36 36 6 8
- CAMOCTOSITEIILHOU PabOTHI 72 72 130 130
B T.4. MHJMBUIyaIbHOE 33/ 1aHNE 60 60 60 60
HenenpHoe KOIMYECTBO YacoB, 8 8
B T.4. ayIUTOPHBIX 4 4

3. OIIMCAHUE JUCHUILJINHBI
Heau u 3a0aun:

Heaplo u3ydeHUs AUCUUIUIMHBI ABISETCSs (OPMUPOBAHUE Y CTYIAEHTOB HEOOXOIMMBIX
TEOPETHUYECKUX 3HAHUM M IIPAKTUYECKUX HABBIKOB II0 OCHOBAM JMCKPETHOM MaTeMaTHKH,
SBJISFOILENCS TEOPETUYECKUM 0a3ucOM MaTeMaTHUYECKUX HCCIIEAOBAaHUNH B SKOHOMHKE, OCOOEHHO
IpU ONHUCAHUU TEOPETUKO-MHOKECTBEHHBIX MoJieNieil 00BbEKTOB HMCCIeI0BaHUs U Kiaccu ukanuu
CBOWMCTB OTHOIICHUN B HCCIIEIYEMBIX SKOHOMHUYECKUX IPOILIECCaxX C Pa3IMYHBIMH (popMamMu HX
MHTEPIPETALNH.




3agaum:

[ | YCBOUTH OCHOBHOM TEOPETUYECKUIi 6a3nC MO TEOPUH MHOXKECTB 1 TEOPUH HEYETKUX
MHOYECTB;

[ | M3Y4UTh OCHOBHBIE aJITeOpanuecKie Onepalny Hajl KITaCCUHYECKUMU U HEYETKUMU
MHOKECTBAMH;

[ | OBJIaJIETh OCHOBHBIMU BUJAMU COOTBETCTBU 1 OTHOIICHU I MEXIy 3JIEMEHTaMU MHOXKECT B;

| OBJIaJIETh OCHOBHOM METOJIMKON KOMOMHATOPHOTO aHaIN3a U 3aKPENUTh €€ pelieHueM
MPaKTUYECKUX 3a]a4;

[ ] YCBOUTH OCHOBHOM TEOPETUUECKUI OA3KC IO TEOPUH IPadoB KaK T€OMETPUUECKOM
HMHTEpIpeTalni OTHOUICHUN MEXKAY 3JIEMEHTaMH 33JJaHHOTO MHOKECTBA;

[ | M3Y4UTh OCHOBHBIE AJITOPUTMBI 110 PEIIEHUIO CETEBBIX MOJIENICH U MOIYYUTh IPAKTHUYECKUE

HAaBBbIKU I10 UX pCaIU3alluH.

TpeGoBaHusi K pe3yJbTaTaM OCBOEHHMS JMCHUILUIMHBI: MPOIECC M3YYEHUS TUCHUTLINHBI
HampaBjeH Ha (JOPMHUPOBAaHUE DIIEMEHTOB CIEAYIOIMX KoMIeTeHHui B coorBercTBHU ¢ ['OC
BIIO no cneunansuocTtu 38.03.05 busnec-undopmaruxa:

a) oowexyomypnoix (OK):

— CIIOCOOHOCTBIO HCIIOJB30BAaTh OCHOBBI (DMIOCOQCKUX 3HAHUN Ui  (OPMHPOBAHUS
MEpoBo33peHyeckoi mosuiuu (OK-1);

— CMOCOOHOCTBIO MCIOJIB30BaTh OCHOBBI JKOHOMHYECKMX 3HAHUU B Pa3NUuUHBIX cdepax
xusnenesreasHoctu (OK-3);

— CIOCOOHOCTBHIO K KOMMYHHMKAIlMM B YCTHOW M NHUCBMEHHOM ¢opMax Ha pPYCcCKOM U
MHOCTPAaHHOM SI3bIKaX JJIsl PEUIeHUs 3a7a4 MEXJIMYHOCTHOTO M MEXKYIbTYPHOTO B3aUMOJICHCTBUS
(OK-5);

—CITOCOOHOCTBIO K caMOopraHu3auu u camooodpasosanuio (OK-7);

0) oowenpogpeccuonanvuvix (OIIK):

— CIIOCOOHOCTBIO peliaTh CTAaHAAPTHBIE 337a4d MPOPECCHOHAIBHOW JEATETbHOCTH Ha
OCHOBE MHGOPMAIIMOHHOW M OMOIMorpaduveckoll KyJabTypbl ¢ IPUMEHEHHEM HWHGOPMAIIMOHHO -
KOMMYHUKAIIHOHHBIX TEXHOJNOTHH W C Y4ETOM OCHOBHBIX TpeOoBaHUN WHOOPMAIIMOHHON
oesomacuoctu (OTIK-1);

— CHOCOOHOCTBIO OCYIIECTBIIATH COOp, aHAW3 U OOpabOTKYy JAaHHBIX, HEOOXOAMMBIX IS
peteHust npodeccruonanbubix 3a1a4 (OI1K-2);

— CIMOCOOHOCTBIO  HCIONB30BaTh  HH(MOPMAIMOHHO-KOMMYHHUKAIIMOHHBIC — TEXHOJIOTHH,
yOpaBJsATh HHGpopMaIel C HCIOJb30BAHMEM NPHUKIATHBIX MPOrpamMM JIeJIOBOH  cepsl
NEeSITeIbHOCTH;, UCIIOIb30BATh KOMITBIOTEPHBIC TEXHOJIIOTUU W 0a3bl JAaHHBIX, MAKeThl MPUKIATHBIX
nporpamm yrpasiierus npoekramu (OTIK-3);

8) npogheccuonanvuvix (IIK):
PAacuemHo-3KOHOMUYECKAsl OesmeNbHOCMb.!

— CIOCOOHOCTBIO COOMPATh U aHAIM3UPOBATH HCXOTHBIEC JaHHBIE, HEOOXOIMMBIC JUTS pacdyeTa
SKOHOMHYECKHX M COLIMAIbHO-IKOHOMHUUYECKHX MOKa3aTesel, XapakTepu3yIoIMX HHHOBAIIMOHHYIO
nesrenbHoCTh npennpustuii (ITK-1);

— CIOCOOHOCThIO Ha OCHOBE THUIIOBBIX METOAMK U JEHUCTBYIOIIEW HOPMATHUBHO-IPaBOBOM
6a3bl paccuuThIBaTh  HKOHOMHYECKHE u COIIMAJIbHO-9KOHOMHYECKHE MOKa3aTelNu,
XapaKTepU3YIOIMEe WHHOBAIMOHHYIO esITeNIbHOCTh npeanpustuii (ITK-2);

NPOU3BOOCNBEHHO-MEXHOI02UYECKAsL 0 ebHOCb!

— CMOCOOHOCTBIO HCIIOJB30BaTh HWHCTPYMEHTAJIbHBIE CpeACTBA (MAaKeThl MPHUKIATHBIX
porpaMM) sl peIleHUs TNPUKIATHBIX HH)KEHEPHO-TEXHUYECKUX U TEXHHKO-PKOHOMHYECKUX
3aj1a4, IUIAHAPOBAHMS M TIPpOBeAeHus pabort 1o nmpoekry (ITK-5);

— CIIOCOOHOCTBIO  MCIOJB30BaTh  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOIUH,
yOpaBIsATh MHQOpManmueidl C HCIONB30BAaHUEM TPUKIATHBIX MPOrpaMM JAEJIOBOH  Cdepsl
NeSITeIbHOCTH; HCIIOJIb30BAaTh CETEBbIE KOMITBIOTEPHBIX TEXHOJIOTMM M 0a3bl JaHHBIX B CBOEH
IpeIMETHON 00JIacTH, MaKeThl MPUKIATHBIX MPOTPaMM JJis aHalIu3a, pa3padOTKu W YIpaBlICHUS



npoekrom (TIK-6);
OP2AHU3AYUOHHO-YNPABIEHYECKAS. OesIMebHOCIb.

— CIIOCOOHOCTh CHUCTEMAaTU3UPOBaTh M 0000m@ATh WHOOPMALKIO MO KCIOJIB30BAHUIO U
dopmuposanuto pecypcos (ITK-10);

IKCNEPUMEHMAILHO-UCCIEO008AM ENbCKASL OesMEeNbHOCMb.

— CIIOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIC METOJbI HCCIICIOBAHHUS M MOJCIUPOBAHUS
MPOCKTa C KCIIOJIF30BAHUEM BBIUMCIUTEIBHON TEXHUKA W COOTBETCTBYIOIMX IPOTPAMMHBIX
komriekcoB (ITK-12);

— CIOCOOHOCTBIO TOTOBHTH MPE3CHTALMU, HAYYHO-TEXHHYECKHE OTYETHI MO pe3yiabTaTaM
BBITIOJIHEHHOW PabOTHI, OQOPMIIATE PE3yNbTaThl HCCIICA0BaHUM B Buae crareil u moxianoB (IIK-
15);

NPOEKMHO-KOHCMPYKIMOPCKASL OesiMeNbHOCMb.

— CIIOCOOHOCTBIO HCIIONB30BaTh HWHMOPMALMOHHBIE TEXHOJIOTHHM W HHCTPYMEHTAJIBHBIC
cpezctBa pu paspabotke npoekros (ITK-17);

— CIIOCOOHOCTBIO Pa3padaThiBaTh KOMITBIOTEPHBIC MOJEIN HCCIEIYeMbIX IPOIECCOB U
cucrem (TTK-18)

IKCHIYAMAYUOHHAS OesTMENbHOCMb.

—  CIOCOOHOCTBIO BBITIOIHEHHSI PA0OT IO COMPOBOXICHUIO HHPOPMAI[HOHHOTO 00€ CIICUCHHSI
u cucteMm yrpasnenus npoekramu (ITK-20);

— CIOCOOHOCTBIO Be/ieHHs 0a3 JaHHBIX M JOKyMeHTanuu 1o npoekry (ITK-21).

B pe3syabrare udydeHusi yueOHOM JMCHUIUIMHBI CTYIEHT J0JKEH
3Hamb:
® KaK MCIIOJB30BaTh 3HAHUS MO airedpe KIacCHYECKUX MHOXKECTB U OCHOBHBIE €€ TOXIECTBa JIJIs
JI0Ka3aTelIbCTBA Pa3IMYHBIX MHOKECTBEHHBIX COOTHOLLICHUI;
®* OCHOBHBIE BHJbl COOTBETCTBUH U TNpPHUMEpPhl HUX HCIOIb30BAHUS B SKOHOMHYECKUX
HCCIIE0BAHUSIX;

* racCHUKAINIO BUIOB OTHOIICHUH MEXIy 0ObEKTaMU OKPYXKAroIeh NeHCTBUTEILHOCTH U UX
SKOHOMHYECKYI0 UHTEPIPETALUIO;

® HCTOPHUIO BO3HMKHOBCHMI 3a1a4 KOM6I/IHaTOpHOFO aHaJIn3a Mg YCIICIIHOTIO UX IMPUMCHCHHUSA K
COBPCMCHHBIM HpO6HCMaM;

® OCHOBHBIC OII€palluy Haj HEUETKUMU MHOXCCTBAMU, PACIIMPAIOIMMU BO3MOKHOCTH TCOPHUHU
MHOKECTB B IPAKTUYCCKOM ITPUMCHCHUWHU ;

® OCHOBHBIC IIOHATHA, TCOPEMblI MU OIIEpalliHd C rpa(I)aMH, ux Cl'IeI_[I/I(bI/IKy, HaIlpaBJICHHYKO Ha
pcaii3alliO SGKOHOMHUYCCKUX 3a1aY,

* mpoOieMaTHKy CETeBbIX MOJieNel Ha rpadax M BOSMOXKHOCTH UX TPUMEHEHUS;
® QITOPUTMBI MTOMCKA KpaTYalIMX MyTeH Ha HEOPUEHTUPOBAHHOM U OPUEHTHPOBAHHOM rpade;

® ITOPUTMBI TMOCTPOCHHSI OCTOBHOTO 3KOHOMHYECKOTO JEepPEeBa, MHUHHMH3HPYIOIIETO PACXO/IbI
MaTtepHana;

® TCOPCTHUYCCKHUEC ITOJIOKCHMSA U AJITOPUTM HAXOXKICHHS MAKCHUMAJIbHOI'O IOTOKa TpaHCHOpTHOfI
CCTHU U €T0 pacClpCaAcCICHUC,

® QITOPUTM HAaXOXJIEHHUsS MHUHUMAJIBbHOM CTOMMOCTM Iepefauu (IepeBo3a) MNPOAYKLUHH 10
TPAHCIOPTHOM CETH C OTpaHUYEHHBIMH MTPOITYCKHBIMU CITIOCOOHOCTSAMU JIYT.
ymemn:
* cenaTh ONUCAaHUE TEOPETUKO-MHOXKECTBEHHOM MOJIENN UCCIIEAyeMOro 00BEKTa;

i NpUMCHUTL MCTOIbI KOM6I/IHaTOpHOI‘O aHaJIn3a I KOJUMYCECTBCHHBLIX OICHOK CIIOXKHOCTHU
poOJIeM UCCIIeI0BaHUS;

i NpUMCHATL BO3MOKHOCTHU TCOpPUU HE4YETKUX MHOXKECTB Ui MMPOKOT0 Kpyra 5KOHOMHUUYCCKHUX
3a/1a4;

® HMHTEPHPETHPOBATH IKOHOMUYECKUE OTHOLICHHS C IIOMOIIBIO TpadoB M ONepanuii Hal HUMU;



® IMPUMCHATHL aAJITOPHUTMBI

IIPAKTUYECKOU JIEATENBHOCTH.

eénaoemn:

5

pemiCHuA CCTCBBIX 3adad IIpd HCCICAOBAHMM OTUX 3aaad B

HaBbIKaMH pa6OTBI C IporpaMMHBIM O6CCH€‘I€HI/IGM, HUCIIOJIB3YIOIIIMMCA JIs1 PCHICHU A
OIITUMHU3AIIlMOHHBIX 3a4a4, TAKUX KaK CCTCBbIC MOACIIN.

4.  COIJEPKAHME JUCIMIIIMHBI 1 ®OPMbI OP'TAHU3AIIMU YYEBHOI'O

IMPOLIECCA
IHopsakoBbIit K
paTKoe cojepKaHHe TeMbl
HOMeEp M TeMa
Cooeporcamenvhutii MoOyab 1. D1eMEHTHI TEOPUU MHOKECTB

Tema 1. OCHOBHBIE MIOHATHUS U ONIEPALIMH HAJl MHOKECTBaMU . 3aJJaHUE MHOXKECTB,
MTOJIMHOJKECTBA, ONEpaIlMH aareOpbl MHOXKECTB.

Tema 2. CoOTBETCTBUS U MX OCHOBHBIE BU/Ibl. YTIOPSAA0UEHHBIE MHOXKECTBA,
npsiMOe TIPOU3BEACHHE, BUBI COOTBETCTBUM, (DyHKIIMH.

Tema 3. OTHOIICHHS ¥ UX OCHOBHEIC BUIbI. OCHOBHBIC CBOICTBA OTHOIIICHHI,
K1accuuKkals OTHOUICHUN, YACTUYHO YIIOPSAA0UEHHBIE MHOXKECTBA,
TPYIIIBI.

Tema 4. KombOunaropusriit ananmus. [IpaBuio mponsBeeHus 1 CyMMBI COOBITHH,
HepecTaHOBKU, COUETaHUs , pa3MeIleHHsT 6e3 TOBTOPEHUM U C
IIOBTOPEHMSIMH, IOJICTAHOBKHU.

Tema 5. OcHOBHBIE TOHATHUS U ONl€palliy HaJl HEYETKMMHU MHOXKeCTBaMu . AireOpa
HEUYETKUX MHOKECTB, HEUETKOE BKIIFOUEHHUE U HEYETKOE PABEHCTBO
HEYETKUX MHOMXKECTB.

Cooeporcamenvhulii. M0o0yab 2. DJIEMEHTHI TEOPUHU TPadoB

Tema 6. OcHOBHBIE TOHATHS U Ollepaluy Haj Tpadamu. Buasl rpadoB, BUIBI
nyrel, anredpa rpados, 1ekapTOBO MPOU3BEIEHUE U cyMMa rpadoB,
KOMITO3UIIHS TpadoB.

Tema 1. ANTOpUTMBI TIOMCKA KpaTYalmX myTei Ha rpade U mocTpoeHus
OCTOBHOI'O 3KOHOMHYECKOTO JIepeBa

Tema 8. TpancnopTHbI€ ceTu. ANTOPUTM MTOMCKAa MAKCUMAJIBHOTO MOTOKA
TPAHCHOPTHOM CETH

Tema 9. TpancnopTHas 3aga4a. AJTOPUTM NOMCKAa MUHUMAJIbHOW CTOMMOCTH
IIEPEBO30K B TPAHCIIOPTHOM CETH IIPU OIPAaHUYEHUSAX IIPOIIYCKHOU
CIIOCOOHOCTH JTyT




TemaTnuyeckuil miian

ConepxarebHBIA MOTYIb 1: JJIeMEHTHI TeOPMU MHOKECTB

KoJmmue ¢cTBO 4acoB
Ounas gopma 00yye HUA 3aounas popma 00y4e HUS
HopmaruBHBIii CPOK " HopmaruBHBIii CpoK -
0Byve HHs Yckope HHBII cpoOK 00y4eHUs 06yue Hus Yckope HHBII CpOK 00yueHHsI
B T.4. B T.4Y. B T.4. B T.4Y.
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S| = S| = S| E S| =
Tema 1. OcHOBHEICMORATHAN | (0 | 4| 8 |6| 16| 4 48] 6| 161 1| 14| 6| 16| 1 1141 6
orepaluy HaJ MHOKECTBAMHU
Tema 2. CoOTBETCTBUA U UX
16 4 4 8 6 16 4 4 8 6 16 1 15 6 16 0,5 1 | 145 6
OCHOBHBIE BUbI
Tema 3. OTHOLICHUSANS U UX
16 4 4 8 6 16 4 4 8 6 16 1 1 14 7 16 0,5 1 | 145 7
OCHOBHBIE BUBI
T 4. KoMOMHATOPHBIH
ema oMOaHa op 16 4 4 8 8 16 4 4 8 8 16 1 1 14 7 16 0,5 1 | 145 7
a”HaIM3
Tema 5. OcHOBHBIE TOHATUS U
oIepaluy HaJl HEUETKUMHU 16 4 4 8 6 [ 16 4 4 8 6 16 | 1 15 6 16 | 05 11145 6
MHOKECTBAMU
Hmozo no
codepmameﬂbnomy Modymo 1 80 20 20| 40 | 32 80 20 20 | 40 32 80 5 3 72 32 80 3 5 72 32




Conep:xare bHBIN MOAYJIb 2: DjIeMeHThI TeOpuH rpad o

Tema 6. OCHOBHBIE ITOHITHS U
omeparuu Haj rpadamMu

16

4 8 7 16 4 41 8 7 16 05

155

16

05

155

Tema 7. AnTOpuTMEBI TTIOHCKA
KpaTdyaiimx myreil Ha rpage u
MIOCTPOEHMSI OCTOBHOT'O
HDKOHOMHYECKOIO JepeBa

16

145

16

05

145

Tema 8. TpancnopTHBIC CETH.
ANTOPUTM MOKMCKA MaKCHMAITh-
HOTO [TOTOKA TPAHCIOPTHOM
CeTH

16

14

16

14

Tema 9. TpancropTHas
3a7a4a. AJITOPUTM ITOMCKA
MUHUMAaJIbHON CTOUMOCTH
nepeaaydr noToka B
TPAHCIIOPTHOM CETH IPHU
OTpaHUYEHUSIX TPOITYCKHOMN
CHoCcOOHOCTH YT

16

14

16

14

Hmozo no
co0epIHCamebHOMy MOOYJII0 2

64

16

16 | 32 |28 | 64 16 16 | 32| 28 64 3

58

28

64

58

28

Bcezo no oucuunnune

144

36

36| 72 [60] 144 | 36 36| 72| 60 | 144 8

130

60

144

130

60




5. METOJUYECKHME PEKOMEHJIALUU IJIsA ITIPOBEJAEHUSA
JEKIIUOHHBIX, MPAKTUYECKHUX U JABOPATOPHBIX 3AHSTHUIA

TeMbl Jie KUIMOHHBIX 3aHATHHA

Ne Konuuecmeo
Haszeanue memot
n/n uacoe
1. |Tema 1. OcHOBHBIE TIOHSTHS U OTIEpAIIUH HAJl MHOXXECTBAMHU 4
2. |Tema 2. COOTBETCTBUA U UX OCHOBHBIE BUIbI 4
3. |Tema 3. OTHOLIEHUS ¥ UX OCHOBHBIE BUBI 4
4. |Tema 4. KomOuHaTOpHBIN aHATN3 4
5. |[Tema 5. OcHOBHBIC TOHSTHS U ONIEPAIlUH HAJl HEUETKUMHA MHOXKECTBAMHU 4
6. |Tema 6. OcHOBHBIC TOHSTHS U ONIEpAIIUU HAJl TpadaMu 4
7 Tema 7. AATOpUTMBI TIOMCKa KpaT4yalMXx myTeil Ha rpade ¥ MOCTPOCHUS 4
" |0CTOBHOIO ’KOHOMHUYECKOTO JIEpeBa.
3 Tema 8. TpancropTHbIE CETH. AJITOPUTM MOKCKA MAKCUMATbHOTO TTOTOKA 4
" [TpaHCIIOPTHOM CETH
Tema 9. TpancnoprtHas 3a1a4a. AJTOPUTM TTOMCKa MUHUMAITbH O
9. [CTOMMOCTH Ilepelayy IIOTOKA B TPAHCIIOPTHOM CETH IIPU OTPaHUUYECHHU X 4
[MPOMYCKHON CITOCOOHOCTH YT
BCEI'O 36
TeMbl J1a00PATOPHBIX 3aHATHI
No Konuuecmeo
Hazeanue memot
n/n uacoe
1. | Tema 1. Anrebpa MHOXECTB 4
2. | Tema 2. AHanu3 COOTBETCTBUHU 4
3. | Tema 3. AHanu3 OTHOIICHUN 4
4. | Tema 4. Pemenne kKoMOMHATOPHBIX 33144 4
5. |Tema 5. AnreOpa HEUETKUX MHOXKECTB 4
6. | Tema 6. AnreOpandeckue omeparuu Haj rpadamMu 4
7. | Tema 7. Peanmuzauusi adropuTMOB T[IOMCKAa MHHUMAJBHBIX NyTed U 4
SKOHOMHYECKOTO OCTOBHOTO JepeBa Ha rpadax
8. | Tema 8. Peanuzanus aJropuTMOB TOMCKA MAaKCHMAaJbHOTO IIOTOKA 4
TPaHCIIOPTHOM CEeTU
9. |Tema 9. Peanuzamus anropuTMa TOWCKA MHHHUMAJIBHOW CTOMMOCTH
Iepeaaydr IoToKa B TPAHCIIOPTHOM CETU IIPU OTPAaHUYEHUSIX IPOITYCKHOU 4
CIIOCOOHOCTH JTyT
BCEI'O 36
6. METOIMYECKHME PEKOMEHJAIIUA 11O OPI'AHU3ALIUA
CAMOCTOATEIABHOU PABOTHI CTYAEHTOB
Opranuzanus camMoCTOATeJIbHOI padoThI CTY1eHTOB
(coomseemcmeenno dannvim 6 mabauye memamu4ecko2o niana)
No Konuuecmeo
Hazeanue memot
n/n uacoe




Tema 1.

Z[OKEB&TCHBCTBO MOIITHOCTH 6yneaHa MHOKECTBa

I[OK&TCJIBCTBO KOMMYTAaTUBHOCTH U aCCOLIMAaTUBHOCTH JIA O6’BCJII/IHCHI/I$[ n
IICPCCCUCHU I MHOKCCTB

JloKaTenbCTBO TUCTPUOYTUBHBIX 3aKOHOB VIS OOBbETUHECHUS U TIEPECCUCHUS
MHOKECTB, a TAKOKEH JJIsl PAa3HOCTU U TIEPECEUCHHS] MHOXKECTB

N

Z[OKaTeJ'IBCTBO 3aKOHOB AC MopraHa JJIs1 MHOZKCCTB

JloKaTeIbCTBO TOXK/IECTB alNreOpbl MHOXKECTB

Tema 2.

PaboTa ¢ ynopsiio4eHHBIMH MHOXECTBAMHU

HaXO)KI[GHI/Ie IpAMOTro NPOU3BCACHH A HECKOJIBKUX MHOKCCTB

IAHAJIN3 COOTBETCTBUI

o N e

KOMHOBI/ILII/IH HECKOJIBKUX COOTBETCTBUI

10.

MOH.[HOCTI/I OECKOHEYHBIX MHOKECTB

Tema 3.

11.

Knaccudukammst OTHOIICHUM

12.

IAHAITN3 YaCTUYHO YHOPAAOYCHHBIX MHOXKCCTB

NN N[NNI DN|DN

13.

HaI/IMeHI)HlI/IC, HaI/I6OJ'II)H]I/IC, MHHUMAaJIbHbBIC, MAKCUMAJIbHBIC DJICMCHTHI
IACTUYHO YITOPAOOUYCHHBIX MHOXKCECTB

14.

FpaHI/II_U:I YaCTHUYHO YTOPAAOUYCHHBIX MHOKCECTB

Tema 4.

15.

HOK&S&TGJ’IBCTBO MOHIMHOCTH CYMMbI HCCKOJIbKHUX COOBITHI

16.

I[OKHBEITCHBCTBO MOIMHOCTHU MEPECCTAHOBOK 0e3 HOBTOpCHI/Iﬁ nuc
ITIOBTOPCHUAMU

17.

/l0Ka3aTebCTBO MOIIHOCTU COYETAHUH O€3 MOBTOPEHUH U C TOBTOPEHUSMU

18.

I[OKHBE[TCJ'IBCTBO MOIIHOCTHU paSMCH_[CHI/Iﬁ 0e3 HOBTOpeHI/Iﬁ n ¢
IIOBTOPCHUAMU

19.

KoMITO3UIINA ITOICTAHOBOK

Tema 5.

20.

I/ICTOpI/IH CO3JaHHUA U 5TAllbl PAa3BUTHA TCOPUUN HEUYETKUX MHOXXECTB

21.

AnreOpanueckie orepanuy ¢ HeYETKUMU MHOKECTBaMH

22.

BblunciieHue HEYETKOrO BKIIOYEHUS M HEYETKOTO PABEHCTBA HEUYETKUX
MHOKECTB

TeMma 6.

23.

AnreOpanyeckue onepanuu Haja rpadgaMu

24.

HaxoxeHue 1ekapTOBOro MpPOU3BEICHUS U IEKApTOBOM CyMMbI rpadoB

25.

KoMno3u1us HeCKOJIbKUX IrpagoB

26.

Di1J1epOBBI M TAMUJIBTOHOBHI Tpadbl U MyTH

Tema 7.

COIN[IN] N[N0 W [WIN[oO| N




AJIFOpI/ITM IIOHCKa KpaT‘IaﬁH.IPIX HYTeﬁ Ha HCOPUCHTUPOBAHHBIX 3

217.
B3BEIIICHHBIX rpadax

IAnroput™ JIefKCTphl MOMCKAa KpaTd4alllMX MyTeW Ha OPUEHTHPOBAHHBIX

28.
B3BEIICHHBIX rpadax

29. |AnTOpUTMBI IOCTPOCHUSI OCTOBHOTO YKOHOMHMYECKOTO JIepeBa

Tema 8.

30. |AropuT™ Movcka yBeTUYHBAIOIIEH LIETIH B TPAHCIIOPTHOM ceTH

HaxoxaeHne MakCMMajdbHOIO MOTOKAa TPAHCIOPTHOM CETH C MOMOIIBIO
[pa3pe3oB

31.

32. |ANropuT™M NOMCKa MAaKCUMAaJIBLHOTO MTOTOKA TPAHCIIOPTHOM CeTH

Tema 9.

ANITOPUTM NOMCKAa MUHUMAJIbHOW CTOMMOCTH II€PEBO30K B TPaHCIOPTHOMU
CETH MPU OTPAaHUUYCHUSX IPONYCKHOM CITIOCOOHOCTH JIyr

0 (|| N |IN|OIN|] W

33.

BCEI'O

~
N

7. NHIANBUIY AJIBHBIE 3ATAHUSA

NuauBuayanbHas padora

Heas: [Ipaktudeckas peann3anus TEOPETUUECKUX MOyIoKeHu o temam CPC.

3aganus:
Templ 1-3. Bapuant 3aianusi.

3ananue 1. Vipoctuts soipaxenne: A U (A UB)

A q B
1 + 5
3ananue 2. JlaTb MOTHYIO XapaKTEPUCTHKY COOTBETCTBUIO: 2 ' 6
3 7

3amanme 3. [lokazats cuéTHOCTH MHOXeECTBA: {5, 3, 11,7, 17, 11, 23, 15,...}

3amanue 4 OnpeaeauTs MIN 1 MaX 3JeMEHTHI YaCTUYHO YIOPAI0UYCHHOTO MHOKECTBA
A={2,5,7,10, 14} otHomenuem R: a nenurens b

3apanme 5. 3anucaTth MaTpuIleil cMeXXHOCTEHN oTHOIIEHNE R: cyMMa 4€THaA UK KpaTHA TPEM,
3ajaHHOe Ha MHOXKecTBe A={1, 3,6, 8, 11, 14}

3apanme 6. KiaccuduimpoBars oTHOIIIGHUE, 331aHHOE HAa MHOKecTBe A={1, 2, 3, 4} rpadom:
1 2 3 4

m
3apanme 7. KimaccudumupoBarh OTHOIIIGHUE, 33/1aHHOE HAa MHOKecTBe A={1, 2, 3, 4} crirckom map:

R={(11), (1.2), (1.4), (2.1), (2,4), (1.4), (3.3), 3.4), (4.4)}
Tempbl 4-5. BapuanT 3ananusl.

n n
3anauue 1. 3nas 6unom Hetorona: (x+y)" = Z:Cﬁxky”‘k , OTIPEEIIHUTh Z Ck=?
k=0 k=0
3ananue 2. CKOJIBKO YIOPSAOYCHHBIX TOJIMHOKECTB HMeeT MHOKecTBO A={2,5,7,10}?

3apanme 3. bpocarot 3 urpansabie KocTH. CKONBKO CYIIECTBYET CHOCOOOB BBINAACHHS KOCTEH Tak,
YTOOBI I'PaHU ObUIM OJIMHAKOBBI HJIM IIOMAPHO Pa3InYHbI?
3apanue 4. OnpenenuTh YUCI0 UHBEPCU B TOACTAHOBKE:!



(1 234567879
7 368295 41

3aganue 5. Haiitu xommosuiuio aByx nojacranoBok f-g u g-f, rae f B3aTe u3 3amanus 1, a g:

(1 234567809
g_(519734568j
Bananme 6. Jampl 1Ba Heudtkux MHOxectBa: A=={(x1;0,4), (x%0,3), (x¢:0,5), (x6;0,2)} u
B =={(x1;0,8), (x3;0,3), (%4;0,7), (X5;0,1)}. OnipenenuTh CTEIICHb PABEHCTBA ITUX MHOXECTB.

Temsl 6. Bapuant 3aganus.
3ananne 1. bunapHoe otHomeHue R: cymma Heu€THa, 3aJaHHOE Ha  MHOXKECTBE
A={7,12,13,16,17,19,20,21,22}, npenctaBuTh C MOMOIIIO Tpada.
3aganme 2. Haiitn xomnosunuto neyx rpagos G2-Gi, rue

G lj Gy: 1.

2 3 2 3

3ananue 3. 515 rpadoB U3 331aHUS 5 TOCTPOUTH JeKapTOBO npousseaeHue G2 X Gi.

Templ 7. Bapuant 3amanusi.

3apanme 1. Haiitu xpaTtyaiinmii myrte u3 1 B 7
3ananue 2. IlocTpouTh S KOHOMHUYECKOE OCTOBHOE AEPEBO

Tembr 8-9. BapuanT 3amanusl.

B TpaHcmopTHO# ceTH, MpUBEACHHOM HUXKE, C BXOJIOM B TOYKE S U BBIXOJIOM B TOUKe t unciia
pSIOM C AyraMH O3HAQUaIT YCIOBHYIO JUIMHY JYIH, a YMcla B KPYKOYKAX O3HAYAIOT MPOITYCKHYIO
CIIOCOOHOCTD MYT.




3aganme 1. HaiiTi MakCHMalibyl0 BEIMYMHY IIOTOKA TPAHCIIOPTHOM ceTH @o(t):
d. aIropuTMHYCCKU,

b. ¢ momomnwkio pa3pe3os.
3aganue 2. PenmTh TPAaHCIOPTHYIO 33724y O MUHUMAIbHON CTOMMOCTH TIEpeIau BETHYNHBI
motoka @ (t)=10.

K npakruyeckum HHAMBUYaIbHBIM 33JaHUSM IIpesiaracTcs MoAroToBKa JOKIAalI0B 110
BBIOpaHHOM TeMe.
Ilepeuenb BOMPOCOB Ui MHAMBUIYAIBHOIO JOKIAJA.

OcHOBHBIE MATEMAaTHYECKHE TOCTHKEHHSI OCHOBOIOJIOKHUKOB JUCKPETHOM MaTeMaTHKU.

Jloka3aTenbCTBO MOIHOCTH OylieaHa KOHEYHOTO MHOKECTBA.

JlokazaTenbCTBO TUCTPHOYTHBHBIX 3aKOHOB alreOpbl MHOXKECTB.

Jloka3aTenbCTBO OCHOBHBIX TOXKIIECTB aareOpbl MHOXKECTB (Y TOM YHCIIe 3aKOHOB JIe

Moprana).

[Ipumeps! anredp MHOXKECTB.

JloKa3aTenbCTBO MOIIHOCTH MHOXKECTBA Beex Touek orpeska [0,1].

[Ipumepsl HCITOTB30BAHUS U3BECTHBIX BUIOB (DYHKIIMH B YKOHOMHKE.

JlokazaTenbCcTBO TEOPEMbI PO HEBO3MOXKHOCTH CYILIECTBOBAHUS Pa3HBIX HAUMEHBIIMX

(HanOoNBIIMX) 3JIEMEHTOB YACTHYHO YIIOPSTOYCHHBIX MHOKECTBAX.

9. IIpumeps! pa3HbIX BUJOB OTHOLICHUN B YKOHOMUKE.

10. Ilpumepsl Ipymnm U MOATPYII.

11. JloxazaTenbCTBO MpaBuUja CyMMbl B KOMOMHATOPHUKE.

12. JlokazaTelnbCTBO KOJMYECTBA MEPECTAHOBOK, COYCTAHUN M Pa3MEIIeHUH ISt MHOXKECTB 0e3
MOBTOPEHUS U C TOBTOPEHHUEM JIEMEHTOB.

13. JlokazaTelnbCTBO OCHOBHBIX TOXKIECTB OMHOMHUATBHBIX KOO(PDUIIHEHTOB.

14. TeopeTnko- MHOKECTBEHHAs MOJICIb ()yHKIIMOHUPOBAHU S CUCTEMBI yITPABJICHHUSI.

15. OcHoBHBIE CBOWCTBA JEPEBHEB.

16. Jloka3aTelIbCTBO TEOPEMBI Didiepa.

17. Tlpumepsl SUNEPOBHIX U TAMUIBTOHOBBIX TpaoB U IETIEH.

18. Ilpumenenue Teopuu rpadoB s aHATIM3a CUCTEM YITPABICHUSI.

19. OcHoBHbI€ OnpeieseHNs anreOpbl CyXKIASHUH.

20. AKCHMOMBI, OCHOBHBIE TEOPEMBI U TOKIECTBA AJIT€OPBI JIOTUKH.

21. OyHKUUYU aNreOpbl JOTUKH.

22. OCHOBHBIE TIOHATHS TEOPUU ABTOMATOB.

23. CuHTe3 MUKPOIIPOrPaMMHOTO aBTOMAaTa.

24. OCHOBHBIE IOHSATHS TIPO AITOPUTMBI.

25. TlpuHIIUN BBIYUCIUTENBHBIX IEHCTBUNA MAIlMHBI TIOPUHTA.

8. KOHTPOJILHBIE BOITPOCHI K TIPOMEXYTOYHON ATTECTAILIAA

1. Kakue camocTosATeNbHbIE pa3leNbl BKIOYAET AUCKPETHAs MaTeMaTHKa U KeM OHHU ObLIU
OCHOBaHBbI?

[lonsiTue MHOXKECTBa, IMMOJMHOXECTBA, PABEHCTBA MHOXKECTB, CEMEHCTBAa MHOKECTB,
YHHBEpCcyMa, OyieaHa.

MoUHOCTH KOHEYHBIX 1 OECKOHEYHBIX MHOMECTB.

OmnpeneneHrne OCHOBHBIX OTIEpaliuii HaJl MHOKECTBAMHU U UX CBOMCTBA.

AnreOpa MHOKECTB, TPUMEPHI, OCHOBHbBIE TOXKIECTBA aireOpbl MHOKECTB.
YropsnoueHHbIE MHOXKECTBA, IPSMOE MPOU3BEICHUE MHOYKECTB .

COOTBETCTBUS 1 UX OCHOBHBIC BU/IBI.

o=

NG

N

No gk ow



ODYHKIMHU U UX OCHOBHBIE BUJIBI.

OTHo1IeHUS, 3a7JaHUE OTHOIIEHUH, UX CBOHCTBA, IPUMEPHI.

10. Ompenenenus OCHOBHBIX BUJOB OTHOIICHUH, IPUMEPHI.

11. HauOGonpume M HaMMEHbUME, MaKCUMaJIbHbIE M MHHHMAJIbHBIE 3JIEMEHTHl YaCTHYHO
YHOPSI0YEHHBIX MHOXECTB, TPUMEPHI.

12. MaxopaHTa, MHHOPaHTa, CY[peMyM M HH(GUHYM YaCTHUYHO YIOPSIAOYEHHBIX MHOXECTB,
HPUMEPBL.

13. TloHsATHSA rpYNIBI M HOATPYIIIBI, TPHUMEPHI.

14. TlpaBuna npou3BeNEHUS U CyMMbl B KOMOMHATOPHKE, TPUMEPHI HX TPUMEHECHUS.

15. Ompenenenus nepecTaHOBKU, KOMOMHALMKM U Pa3MEIICHUs 0€3 IOBTOPEHHUSI 3JIEMEHTOB,
IpPUMEPHI UX PUMEHEHUS.

16. Ompenenenus mnepecTaHOBKH, KOMOMHAIIMU M pa3MEICHUs C MMOBTOPEHUEM DSJIEMEHTOB,
IpPUMEpPBI UX IPUMEHEHUS.

17. TloncraHoBKM, MHBEPCHS TOJACTAHOBKH .

18. ToxznecTtBa OMHOMHATBHBIX KOA(DUIIHEHTOB.

19. Ompenenenne HEYETKOTO MHOXKECTBA, OCHOBHBIE MOHATUSA W ONEPAllUUd C HEUETKUMHU
MHOKECTBAMH.

20. Ompenenenue rpada, moarpada, gactu rpada, BUIABI TpadoB.

21. Omnpenenenue nyta (Mapuipyra) B rpade, BUIbI TyTeHl.

22. Omnepaunu Haja rpadamu.

23. CnocoObI n300pakeHus rpaoB.

24. CrerneHb U CBA3aHHOCTh BEPIIMH IpadoB, JEPEBbS.

25. DiinepoBbl U TaMIIIBTOHOBHI Tpadbl U IIETH.

26. AnropuTM INOMCKa KpaTyaliero MmyTd Harpade.

27. AJTOPUTM MOCTPOEHUS YKOHOMHUYECKOTO OCTOBHOTO JIEpEeBa.

28. Aunroput™m [leiKeTpu moucka KpaTqailiix MyTeld Ha OpHEHTHPOBAHHBIX rpadax.

29. TpaHCHOpPTHBIE CETH, OCHOBHBIC TTOHSATHS.

30. AnropuT™ noucka yBeJIMUMBAIOIIEH 1M B TPAHCIOPTHON CETH .

31. AnropuT™ moucka HauOOJIBIIETO MOTOKA B TPAHCIIOPTHOM CEeTH .

32. ®opMynupoBKa TPAHCIIOPTHOH 337a4K U aJITOPUTM €€ PeLleH U3l

9. OBPA3ZELl MOAYJIBHOI'O KOHTPOJISA

© o

TrOY BIIO «IOHEIIKU HAIIMOHAJIbHBIVM YHUBEPCUTET»
dakynbreT: Y4€THO-(HHAHCOBBIN

HanpaeﬂeHue NO020MOBKIU.: Hnnoeamuxa

Ilpoghuny: Ynpaenenue 6 unnosauuonnvix cucmemax
IIpoepamma noocomosxu: oaxanasepuam

Cemecmp 3

Yuebnas oucyuniuna Jluckpemnas mamemamuka

MOIYJIbHASI KOHTPOJIbHASI PABOTA
BAPHUAHT Nel
1. TloHsTHE MHOKECTBA, TOJIMHOKECTBA, PABEHCTBA MHOYKECTB, CEMEICTBA MHOYKECTB,
YHUBEpCYMa, OyieaHa.
2. Cnoco0Osl n300pakeHus rpados.
3. 3anaua.

VYTBepkIeHO Ha 3acelaHuu  Kadenpbl ,
poTOoKoJT No OT «__ » 20 T

3aBenyronmii kadempoii

IIpenonaBarens




3anaua k Bapuanty Nel

3aganue 1. OnpenenuTh YUCI0 UHBEPCUM B TTOJACTAHOBKE:

(123456789
219876543

3amanue 2. Haiitu komrio3uiuio nByx noactanoBok f.g, rie f B3aTh u3 3amanus 1, a

123456789}

MOJCTAHOBKA {: 92(5 1 9 7 3 45 6 8

Kpurepuu oueHnBanus MOAyJIbHOT0 KOHTPOJIA

Homep 3a0anus Koauuecmeo 6annos
1 6
2 6
3 8
Bcezo 20

12. KPUTEPUU OLIEHUBAHMUS
OLIEHOYHBIE CPEJICTBA JIJISI MIPOMEXYTOUYHOM ATTECTAIIMA, TEKYIIEIO

N UTOI'OBOI'O KOHTPOJISL
Jlst THeBHOTO OT/AEeJIeHUSA.

dopmaMy IOTOYHOI'O KOHTPOJISL 3HAHUM SBIISIOTCS:

KoHTponp 3HaHUI TeopeTHueckoro Marepuana IPOBOJUTCS B BUJIE ONpoca Ha JIEKUUIX U
71a00paTOPHBIX 3aHATHSIX.

KoHTposb MpakTH4ecKoro MpPUMEHEHHUsI TEOPETHUUECKOTO MaTepuaia IPOBOJUTCS B BUJE
pelIeHHs TpaKTUYeCKUX 3afaHuil Ha JabopaTopHbIX 3aHsaTusx u Ha CPC.

Hrorosas 3auéTHas OLICHKA BBICTABJISIETCS IO pe3ylbTaTaM IIOTOYHOI'O KOHTPOJISI, KOTOPBIN
COCTOUT CyMMBI OIIEHOK 3a 1-# u 2-ii 3Tanbl MOAYABHOTO KOHTPOJIS ( C yACTBHBIM BECOM Ka)I0TO
Moyt 50%).

OueHnBaHue aKkajeMH4eCKOi ycreBaeMOCTH CTYIEHTOB 0a3upyeTcsl Ha cJieayouei mKaJe :
HlIxana coomeemcmeusn 641106 HAUUOHAIbHOU WIKATlE

Ouenka Ouenka no OueHka Mo rocyiapcTBeHHOM 1IKaJIe Ouenka nmo
no mkaJe | 100-6aniabHoM (3x3ameH, aud ¢ e pe HIIUPOBAHHBI I 32a4eT) rocy/apcTBeHHOM
ECTS HIKaJjie mKaJie (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopo1Io) 3a4TCHO
D 70-74 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPUTEIIHHO) 3a4TCHO
FX 35-59 2 (HeyILOBHeTBOpHTeHHEO) HE 3a4TEHO
C BO3MOXKHOCTBIO IOBTOPHOM CIa4H
2 (HEeyIOBJIECTBOPHUTEIHHO)
F 0-34 C BO3MO>KHOCTBIO IIOBTOPHOM CAa4YM MPHU YCIIOBUH HE 3a4TEHO
00s13aTeIEHOT0 Habopa TOMOJHUTEIBHBIX OAJIJIOB




CucremMa olleHUBaHUS aKaJeMHYe CKUX nocnmcenni/i CTYACHTOB B IOTOYHOM KOHTPOJIE

Bua padoTsl Bbanibl
OpranmanmonHo-ydyeOHasi pabora CTyJaeHTa B ayIUTOPUN 5
Brimonmsenre 1abopaToOpHBIX paboT 60
WHnuBunyanbHas pabora cTyjeHTa 7
CamocrosiTensHasi pabora 8
MonynbpHasi KOHTpoibHasi pabora 20
HToroBoe ko/myecTBo 6ALI0B 100

Htorm moToyHOro KOHTPOJS MPOBOAATCS B jABa »Tama. Mrtorm 1-i stama mpoBonsTcs B
HavaJbHBIX YMCIAaX HOSOPS, UTOTH 2-# 3Tama MPOBOAATCS B KOHEYHBIX YMCIax nexadps. Kaxmprii
JTall OLICHMBAETCS MAaKCUMalIbHO BO3MOXKHBIMH OaiioM 50 Oannamu.

Opeanuzayuonno-yyedbnas paboma cmyoenma B ayTUTOPUH OLICHHUBACTCS Ha OCHOBE TaKUX
KPUTEpUEB KaK IOCEHIAEMOCTh 3aHATUN, aKTUBHOCTh BO BpeMsl MPOBEICHUS JIEKUMOHHBIX U
7a00paTOPHBIX 3aHATUH (BOHIPOCH! JIEKTOpY MO TeMe JEKIMOHHOTO MaTepuala, ydacTHe B
00CYXX/IeHUH MTPONHICHHOTO MaTepuaa, pelieHre 3a1a4 y JO0CKHU U T.I1.).

Camocmosmenvras u unousuoyaivuas paboma cmyoeumos (CPC u UPC) onieHuBaeTCs 10
HamucaHuio pedeparoB MO HccleIyeMoll mpoOjeMaTHKe, HE OXBAY€HHOH JIEKIHMOHHBIM
MaTrepuagoM M 00s3aTeIbHBIMH JTA00PATOPHBIMU 3aJaHUSIMH (MakcHMallbHO 2 pedepara, Kaxablii
13 KOTOPBIX MPUXOJUTCS HA OTAEIbHBIA ATall MOAYIBHOTO KOHTPOJS), a Takke M PC oneHuBaeTcs
[0 BBINOJHEHUIO JOTMOJHUTENBHBIX W PACUETHBIX 3aJaHUM, 3aKPEIUIAIOIMX TEOPETHUYECKUE
nosnoxxenus no marepuaiiam CPC.

Kpurepuu oueHnBanus 3aJjaHusi MOAYJIbHOT0 KOHTPOJISI

MaxkcumaiipHas o01masi cymma OaijioB 3a BBIMOJHEHHUE 33JaHUN 110 MOIYJIbHOMY KOHTPOJIIO,
KOTOPYIO MOXET IOJYYHTh CTYIEHT, YCIICIIHO BBIIIOJIHUB BCE BHJABI 3aJaHUi, cocraBisier 20
6amoB ( mo 10 6ayuIoB 3a KaXK/IbIi dTarm)

MoaynsHOe 3aanue 1-ro 3Tana BKIIOYAET 33Jaudl 110 TEOPUU MHOXKECTB, 2-TO dTana - I0
teopun TpadoB. lIpaBuibHOE pelieHHWe KKIOH 3a7a4d OIEHMBACTCS CBOMM MaKCHMAaJbHBIM
0ayytoM Tak, YTOOBI CYMMapHBIH MaKCHMAIBHBIM Oal 3a pelieHHe BCEX 3a7ad MOJIYJIBHOTO
KOHTpOJIs paBHsuIochk 10 Gammam.

Kputepnu oueHuBaHus 3HAHUI 110 Y4e OHOM AUCHMILIMHE
JJISl CTY/IEHTOB 320YHOI0 OT/IeJie HUsl

OneHuBaHME aKaJeMUYECKOM YCIEBAeMOCTH CTYACHTOB Oazupyercsi, Kak U IS OYHOMH
(dopmBl 00y4deHMS, Oa3UpyeTCcsl Ha CIeMYIOeH IIKaje:
HlIxana coomeemcmeus 641106 HAUUOHAIbHOU WIKATlE

Ouenka Ouenka o OueHka Mo rocyJapcTBeHHOM 1IKaJie Ouenka nmo
no mkaJe | 100-6aniabHoOM (3x3ameH, aud ¢ e pe HIIUPOBAHHBI I 32a4eT) rocy/apcTBe HHOM
ECTS HIKaJjie mKaJie (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TCHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopo1Io) 3a4TCHO
D 70-74 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPUTEIHHO) 3a4TCHO
FX 35-59 2 (HEeyIOBJETBOPUTEIHHO) HE 3aUTEHO
C BO3MOXKHOCTBIO IIOBTOPHOM C1auu
F 0-34 2 (HEeyIOBJIECTBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOU CJ[aY¥l IPH YCIIOBUU
00s13aTeIEHOT0 Habopa TOMOJHUTEIBHBIX OAJIJIOB
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Crynentam 3a04HOUM (oMbl 0OydeHHUs] MOTYT OBITh HA3HAUEHBI JOIMOJHUTENbHBIC OAJIbl HA
3a4€Te 3a OpraHM3alOHHO-y4eOHyI0 paboTy CTyJACHTa B ayJAWTOPHA BO BPEMsI YCTAHOBOYHOH CECCHU
(mo 10 GanyoB) W 3a BBITIOJIHEHHE MHAMBUAYaJbHOIO 3aJlaHusl MPH MOATOTOBKE K 3a4€Ty (mo 10 GammoB).
CrnieZioBaTeNbHO, 00Ias aKTHBHOCThH CTYJCHTa 3a09HOM (POMBI 00ydeHHS Tiepes] 3a4ETOM MOXKET OBITh
MaKCUMAaJIbHO orleHeHa B 20 0ajuios.

Cymma OansioB mpu OIEHUBAHWM Ha 3a4€TE COCTOMT M3 0aJUIOB 3a 2 TEOPETUUYECKUX BOIPOCA
(=20% 3a oTBeT Ha KAXIBIH TECOPETUUYECKHI BOIPOC) W 0AJUIOB 3a pelieHHEe 2-X MPAKTUYECKUX
3amanuii (=*30% 3a peneHne KaxI0ro MPaKTUYeCKOTo 3aJaHus BOIIPOC).

KonmuecTBo 6anioB mpu OIEHMBAHUU KaXKJOTO U3 BOIPOCOB 3aBUCHUT OT MOJHOTHI U TOYHOCTH
MpeICTaBJICHU S CO/IEP KaHUsI BOIIpOca.

Hanpumep, eciin TeopeTudeckuii BOIPOC PacKpbIT B HOJTHOM 00BbEME, TO B 3TOM CIIy4ae CTYAEHT
noiydaet 3a cBor otBeT 20 OamyoB. Eciim TeMa TeOpeTHYecKoro BOIpoca pacKkpbiTa YaCTHYHO, HO
OCHOBHBIEC MOJOXEHUS U TeopeMbl CHOPMYTUPOBaHBI BEPHO, CTYIEHT 3a 3TOT OTBET MOXKET
nosyduTh ~ 15 GamnoB. Ecnu ke B 0TBETE OTCYTCTBYIOT BaskHbIe (DOPMYIHPOBKH 110 TEME BOIIPOCa,
HO €CThb NMOHWMaHHUE OTHEJIBHBIX MOJOXEHUH MpOOIEeMbl, CTyACHT B JAaHHOW CHTYallUH MOXKET
MOJIY4UTh 3a cBOM oTBeT ~ 10 OamnoB. [Ipomexyrounsie 6auibl 3a OTBET MPENOJaBaTelb MOSCHSIET
CTYJCHTY JOMOJHUTEIBHO.

OTHOCHUTENBHO BBITTOJHEHHSI MPAKTUYECKUX 33JaHU MOXKHO JaTh CIICAYIONE TOSCHEHUS 110
€ro OILICHUBAHUIO:

a) noJiHOE pemeHue 3aaaun ~ 30 6aios;

0) WMCIOTCS HEMPUHITUITHAIBLHBIC OMMMOKH =~ 25 0aJIJIoB;

B)  CAETaHO MHOTO MPAaKTUYECKUX JIEHCTBUM, HO ¢ onmbOkamu ~ 20 6aios;

r) crnemano =~ 50% mpakTuuecKkux AeUCTBUH ~ 15 Oawios;

)  ocTajJbHbIE BAPUAHTHI OLICHUBAHUS COOTBETCTBYIOT % BBINOTHEHUS IPAKTHUYECKUX
NEUCTBUIA, 0 4éM MPEMNOoIaBaTeNb MOSICHSIET CTYACHTY AOMOJIHUTEIBHO.

13. MATEPUAJIBHO-TEXHUY ECKOE OBECIHEYEHUE YYEBHOI'O IMTPOLHECCA

JleKumoHHBIE 3aHATHUSI IPOBOAATCS B ayAUTOPUHU, OCHAIIICHHOW MYJIbTUMEIMNHON TEXHUKOU U
JIOCKOI.

JlaGopaTopHble 3aHATHUS TPOBOAATCS B  KOMIIBIOTEPHOM  Kiacce, OOOpYIOBAHHOM
KOMIIBIOTEpaMU C JIMIIEH3UOHHBIM IMPOTPAMMHBIM OOecredeHrueM, A0CTyroM Kk cetu HHTepHer,
CTOJIaMH, TOCKO.

14. PEKOMEHIOBAHHASA JIUTEPATYPA

Koua-Bo Hanuume
Ne IK3eMILISIPOB | 3JIe KTPOHHOM
HaunmeHoBaHue
n/n B On0moTexe BEepPCHHU B
JonHY 9bC

Ocnosnas numepamypa

Amnnepcon, [Jxeiimc A. JluckpeTrHas MaTeMaTUKa 1
1. komMOmHaTopuka. - [lep. ¢ anrt. — M. : UznaTens-
Uznarensckuii mom "Bunesamc”, 2004. — 960 c.

benoycoB AWM., TxaueB Cb. [uckperHas MaTemaruka:
VYueb6. mns BysoB / Ilom pen. B.C. 3apyowmna, A.IlL

2 Kpumenko. - 3-e usn., crepeorun. - M.: zg-so MI'TY
um. H.O. baymana, 2004. -744 c.
lagpusniop I'. II, Canoxenko A. A. 3amaun wu
3 YOpOXHEHHS 10 JUCKPETHOW Marematuke: YueO.

nocoboue. — 3-¢ m3a., nepepad. — M.: DUSMATIINT,
2005. - 416 c.

I'mankoBs, JI.A. luckpernas marematuka / JI.A. ['magkos,
4. | B.B. Kypeituuk, B.M. Kypeituuk. - M.: ®uzmMatiur,
2014. - 496 c.




11

I'op6aroB B. A. ®yraameHTaIbHBIE OCHOBBI IUCKPETHOMN

mareMaTuku. MHpopmMannonHas MateMaTika. — M.:
Hayka. ®usmatnut, 2000.—544c.

Wneunackas, W. T1. Iuckpernas marematuka. COOpHUK
3amau ; KomOuHaTopuka, rpadpl, BEpOSITHOCTB. €O. 3a1a4
/W. 11. Unpunckas, A. W. Unbunckuil ; XapbKOBCKUI
Hail. yH-T uM. B. H. Kapa3una. Xapskos : XHY um. B. H.
Kapazuna, 2008. - 103 c..

Makoxa A. H., Caxsrok I1. A., YepssikoB H. W.
JluckpeTHas MaTeMaTHKa: Y4el. mocoodue. - M.:
OUMBMATIINT, 2005. - 368 c.

MockunoBa .. [luckpeTHas Marematnka. MaremaTruka
JUIS MEHEJDKEPA B IPUMEPAX U YIPaXKHEHUAX. - M.:
JIoroc, 2000. - 240 c.

[TnotHukoB A.Jl. luckperHas marematuka: Yd. mocooue.
— M.: OOO «Hosoe 3unanue», 2006. — 338 c.

10.

PomanoBckuii U.B. [luckpeTHblit ananu3: Yd. mocobue

JUISL CTYJI€HTOB, CHEUAIN3UPYIOUMXCS 110 MPUKIAIHON
MareMaTuke U HHPOPMATHUKE; U3/I-€ 2-€ UCIPABIICHHOE.
CII6: Hesckwuit mpocnekr, 2000. — 240 c.: .

11.

Cob6oneBa T.C. [luckperHas MaTeMaTHKa: YIeOHUK IS
ctyn. By3oB / T. C.CoboneBa, A. B.Ueukun; mox pen. A.
B.Yeuknna. — M.: U3natenbckuil LeHTp «AKageMusy,

2006. — 256 c.

12.

Cynonnatos,C.B. /luckpeTHas maTemMaTHKa YUeOHUK IS
By30B/ C.B.Cynomnnaros, E.B.OpunnaunkoBa. HoBocuo.
roc. TexH. yH-T. - M3n. 2-e. - M. : UHOPA-M ;
Horocubupck : HI'TY, 2005. - 255 c.

13.

Tunmu B. B. JluckperHas maTeMaTuka B IpuMepax v
3amagax. — CII6.: BXB-IlerepOypr, 2008. — 352 c: ui.

14.

[pakrukym mo quckpetHoit maremaruke. /Coct. EpmakoB
B.N., Epoxuna T.A., M. H. Makcumenko, O. JI.
IllemerkoBa. - M.: U3n-Bo Poc. skoH. akaz., 2007. - 91 ¢

15.

Sl6nouckuii, C. B. BBenenue B JUCKPETHYIO MaTeMaTUKy
: yue0. mocobue /it BY30B IO CHEIUATIBHOCTH

'"Tlpuknannas maremaruka" / C. B. SIononckuii. - Uz, 5-
e. - M. : Beici. 1k., 2008. - 384 c.

18

Jlononnumensnaa numepamypa

16.

AxumoB O.E. JluckperHnas matematuka. Jloruka, rpymisl,
rpadel. - 2-e usa.- M., JTaboparopus 0a30BBIX 3HAHUM,
2001. - 376 c. - "TexHn4eckuii yHUBEPCUTET".

17.

AneckepoB @.T., Xabuna 2.J1., [lIBapiy /I.A. bunapHbie
OTHOIIICHU S, Tpadbl ¥ KOJJIEKTUBHBIE pemeHus. - M., ['Y
BIIID, 2006. - 300c.

18.

AnseB 10.A. Tropun C.®. JluckpeTHas MaTremMaTUKa 1

MaTeMaThyeckas Joruka. — M.: DUHAHCHI U CTATUCTHKA,
2006. — 368 ¢

19.

AcanoB M.O., bapanckuii B.A., Pacun B.B. [luckpernas
MaTematuka: ['padbl, MaTpOHJIbl, AITOPUTMBI: YUeOHOE
mocodue. 2-¢ usz.- Jlans, 2010. - 368 c.

20.

Bunenxun H.A., Bunenmxun A.H., Bunenxun ILA.
Komb6unaropuka. - M.: ®UIMA, MITHMO, 2006. - 400 c
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lNamxos, C.b. JluckpeTHas MaremMaTuka: Y4eOHUK U
IIPAKTUKYM I akageMuueckoro Oaxamaspuara / C.b.

21. lNamkoB, A.B. ®ponos. - JIrobepisr: FOpaiit, 2016. - 423
C.
29 3b1k0B A.A. OcHOBBI Teopuu rpados.- M.: By3oBckas

kxaura, 2004. — 664 c.

KommnerorepHast auckperHas matremaruka./ M.O.
23. | bounmapenko u ap. — X.: Komnanus «CMUT», 2004. —
480 c.

Kocrok B.A, [IInnxosckuit I'.M. Cunres
24. | MUKpPOIIPOrpaMMHBIX aBTOMATOB: METOIMUECKOS
nocooue.— Jlonenk: M3a-Bo «Anekcy, 2004. — 40 c.

JlaBpos U. A.,Maxkcumosa JI. JI. 3agauu no Teopuu
25. | MHOXECTB, MATEMaTHUYECKOH JIOTHKE ¥ TEOPUHU
asroputMoB.— M.: @usmaraut, 2004. -256 c.

HosuxoB ®@. A. /luckperHas MaTreMaThKa IS
26. | mporpaMMHCTOB. YUeOHUK JTsl BY30B. 2-¢ uzn. — CII0.:
[Turtep, 2007. — 364 c: un.

Penpxun H.II. luckpernas matemaruka. - CII0, Uzn.

21. JIansw, 2003. - 96 ¢
Xarrapn, I'. JluckperHas MmaTreMaTuka I
og. | MPOTPaMMHUCTOB! VYuebHoe mocodue / I'. Xarrapa, /.

HInmund, C. Yaiircaiiac; [lep. ¢ anmn. H.A. [Iuxosa; [lox
pen. A.A. Canoxenko. - M.: BUHOM. JI3, 2012. - 627 c.

15. TH®OPM AIIMOHHBIE PECYPCBI

1. Hayunas snexrponnas 6u6anoreka [DaekTpoHHBIH pecype]. Pexum nocryna:
http://elibrary.ru/

2. Koncnexkr kypca: Jluckpernas matematrka. E.B. TIpoconymnos, 2009,-237c. [DIeKTpOHHBIH
pecypc oubimotexku CIIOI'Y]. Pexxum mocryna: http//apmath.spbu.ru

3. Dnexrponnas 6u6amoTexa KnigaFund [DnexrponHslii pecypc]. Pexum goctyna: http://
knigafund.ru//Tuckpernast mMaTematuka

16. MIPOI'PAMMHOE OBECIIEYEHHE

OC «Windowsy, IIIIII MS «Excel», MS «Word», MS «PowerPointy, MS «Visio», Acrobat
Reader, Yandex.

PaGouas mporpamma paccMOTpeHa U nepeyTBepKIeHa Ha 3aceJaHI U
¢ u3MeHeHusMu (0e3 n3mMeneHuii) Ha 20 TO/I.

[Iporokon Ne OT « » 20 T.

3aBeayronmii kadempoi
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