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1 CTPYKTYPA JUCHUIIJIMHBI

O6ecneunBaromuii paxyabTeT OKTU
O6ecneunBaronias kadeapa AM
O6mas Tpynoemkocts (3ET) 2

Kypc 2
Cemectp 3

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB) 17
Nnas konTakTHas padoTa (akajgeM. 4acoB) 1

Bce koHTakTHBIE Yackl (aKaaeM. 4acoB) 18
CamocTtosiTenbHas paboTa, BKIIOYas 4achl HA KOHTPOJIb 54

(axameM. 4acoB)
Bcero (akaneM. yacoB) 72

Bua npomexxyTo4HoO# aTTecTauuu

Hudd. 3auet (kypc) 2



2 AHHOTAIIUA AMCHUITJINHBI

«TPOITMYECKASA MATEMATUKA)»

JucunrnHa « Tponryeckast MaTeMaTHKay MPEyCMATPUBAET U3YUYEHHE OCHOB-
HBIX [OJIOXKEHU M TPOITMYECKON MaTEMAaTUKU TEOMETPUU HAJT TPOITAYECKHUM MOJTYKOJIb-
oM. [logpoOHo n3yuaroTcs Hanbosee YacTo UCIIONIb3yeMble JIJISl PEIICHUS aKTyallb-
HBIX 33]1a4 UHCTPYMEHTHI — TPONIMYECKUE MHOTOUYJIEHB], CUCTEMBI TPOIMYECKUX YPaB-
HEHMM, TPOITMYECKUE PEKYPPEHTHBIE COOTHOLIECHHUS U TaK Jajnee. Takxke paccMmarpu-
BAIOTCA aKTyaJbHbIE MPUIOKEHHS TPOMMYECKOM MaTeMaTHUKX B computer science, B
YaCTHOCTH, B KaUE€CTBE TEOPETUUECKONW OCHOBBI JUISl U3YUYEHUS U NPOEKTUPOBAHUS

HEUPOHHBIX CETEN.
SUBJECT SUMMARY

«TROPICAL MATHEMATICS»

Basic principles of tropical mathematics — a geometry over a tropical semiring
— are considered in this course. Frequently used tools such as tropical polynomials,
systems of tropical equations, tropical recurrent relations etc. are considered in detail.
Applications considered include the use of tropical mathematics as a theoretical basis

of neural net analysis and design.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. OCHOBHOI 1I€NIbIO AUCITUTUIMHBI SIBISIETCS (POPMUPOBAHUE TIPEICTABICHUS O MPHU-
JIO’)KEHUH TPOITMUYECKOM MaTEMATUKH KaK TEOPETUUECKOM OCHOBBI JIJISl aHAJIN3A U MTPO-
EKTUPOBAHUS HEUPOHHBIX CETEH, TO €CTh KaK (PyH1aMEHTAIbHOM OCHOBBI /ISl pa3BU-

THUS IICPCIICKTUBHLIX TCXHOJIOT 7048

2. IIJ'ISI pcaim3annuun MMOCTaBJICHHOM SN U3y4aroTCsl OCHOBHBIC IMOHATHA TPOIIMYC-
CKOH MarcMarukKu, €€ MCTOAbI U IPUIIOKCHHUA K KIIACCUICCKHNM U COBPCMCHHBIM 3a-

JTagam.

3. 3HaHUS TUIOBBIX NPUEMOB paOOThl C TPOMUUYECKON MOJEIBI0 (POPMUPYIOT yMe-
HUS TPONMYECKOW MHTEPIPETALUU KJIACCHYECKUX ONTUMHU3ALMOHHBIX aJrOPUTMOB,
YTO HAIVISZTHO IEMOHCTPUPYET BO3MOKHOCTD OBJIA/ICHUS] HOBBIMU MaTEMATUYECKUMU

TEOPUSMH.

4. OcBOo€HUE TEXHUKHU TPOIMMYECKUX BEIYMCIIEHUI, KACAIOIIECS YMEHUS PEATU30BbI-
BaTh TPOIIMYECKUE aITOPUTMBI, 1A€T BO3MOXXHOCTH JUUIS IEPCHEKTUBHOIO .UCII0JIb30-
BaHMS HOBBIX MAaT€MAaTHYECKON TEOPHHU K TEXHOJOTHSAM (Ha MIPUMEPE TPOIUUYECKOU

MaTeMaTUKU U HeMpoceTen).

5. @opMupOBaHUE HABHIKOB HCIOIB30BAHUS TPOMUYECKON apu(METUKH U €€ TPO-
CTEUIINX NMPWIOKEHUN NAIOT BO3MOKHOCTH B JAJIIBHEUIIIEM HMCIIOJIb30BATh UX MPU

pa3pabOTKe HOBEHIITNX TEXHOJIOTHIA.

3.2 Mecrto nucuumianabl B ctpykrype OITOII

JlucuumanHa U3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUILUIMH Y4eOHOTO TJIaHa:
1. «[luckpeTHas MaTeMaTUKa

1 00eCreurBaeT MOATOTOBKY BBIMTYCKHOM KBaTU(DUKAITMOHHOMN paOOTHI.



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTEeHIHH

OIIK-2 Crnioco0OeH coBEepLICHCTBOBAaTh U PEAIM30BbIBAaTh HOBBIE MaTeMaTHUECKHE
METOJIbI pEIICHUS TPUKIIATHBIX 3a7a4

OIIK-2.1 3naem cospemennbvle MamemamuyecKue Memoosl peuleruss NPUKIAOHbIX 3a-
oau

[TK-8 Crnioco0eH oBnazieBaTh HOBBIMU MaTEMAaTUYECKUMU TEOPUSIMHU, TIEPCIEKTHB-
HBIMU JJIs1 CO3/1aHUs IEPCIIEKTUBHBIX TEXHOJIOTHI

IIK-8.1 3naem Hanpagnenus pazeumus MamemMamuKu, Komopvie MO2ym cmams oc-
HOB0U NPOPBIBHBIX MEXHON02ULL

1IK-8.2 Ymeem npeobpazosvieams 6 ancopummul 3HaHus 6 mex HANPAGIEHUAX Pas3-
BUMUSA MAMEMAMUKU, KOMOPble MO2YM CMAmb OCHOBOU NPOPLIBHLIX MeX-
HONO2UU




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBanme TeMbl IMCIUIIIHHBI Jek, | HKP, | CP,
n/n ay a4 a4
1 | Beenenue 1 2
2 | Tponuyeckas apudmMeTHKa 3 13
3 | IlpunoxxeHue K KJIaCCUUECKUM 3a/iauaM 4 13
4 | Tponnyeckasi reoMeTpHs 4 13
5 | IlpumeHeHune TpONNYECKOM MaTEMaTUKH K HEMPOHHBIM CETSIM 4 13
6 | 3akioueHue 1 1 0
Hroro, au 17 1 54
W3 HUX a4 Ha KOHTPOJIb 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 72/2

4.1.2 Copepxanue

Ne
n/n

HaumenoBanmue TeMbl
JUCIHHUIIIMHBI

Conepxanue

1

Bsenenue

HcTopus Tponnueckoit MaTeMaTuku. AKTyaJIbHOCTb 0071a-
CTH, IPUMEPBl COBPEMEHHBIX NMPUKIIAIHBIX U TEOPETUYE-
CKHUX 3ajiay, JJIsl PeIIeHUs] KOTOPhIX MOXKET OBITh UCIIOJIb-
30BaH armapar TpOInM4eCKOH MaTEMaTHKH.

Tponuueckas apupmeTrka

Omnpeznenenue TpPONUYECKUX ONEpaLi, TPOITMYECKOTO 110~
Jaykonbla (nmomymosist). MHorouseHsl HaJ TPOIUYECKUM
nosrynosieM. 1IoHsTHE KOPHS TPOIIMYECKOTO MHOIOYJICHA.
PanmonaneHple (yHKIMM HaJ TPONUYECKUM IOIYIOJIEM.
Martpuisl HaJ TPOINYECKHUM ITOTYIIOIEM.

[IpunoxkeHne K KIaCCHUYESCKUM
3aauyam

JIunHeliHbIe TPOINYECKUE CUCTEMBI YPABHEHUN. AJITOPUTM
I'puropresa. Knaccuueckue anroputmsl Ha rpagax B Tpo-
MMAYECKOM MHTEpIPETALUU: IUIIOCHI U MUHYCHI. Tpornunye-
CKas MHTepIpeTanus 3a1ad JMHEHHOro MporpaMMUpOBa-
HUSL.

TpOHI/I‘leCKaH reoMCETpHA

Tponnyeckass npsmas. Tpomuyeckas KpuBasi: YCIOBHE
cbanancupoBanHoctu. Jlmarpamma HproToHa, MHOTrO-
YTOJIbHUK U MHOTOTpaHHHUK HbioTOHA. AMEOBI.

IIpuMeHeHne TponmM4ecKkon Ma-
TEMAaTUKH K HEPOHHBIM CETSIM

IIpumeHeHne anmapara TPONMYECKOM MaTeMAaTHKH JUIs
HeriponsbIx ceTeil: ReLU n Max-Lin-Min.




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n JUCHHILIMHEI

6 | 3akiroueHue O030p HOBEHIINX PE3yJabTATOB B OOJACTH TPOMHMUYECKOM
MaTeMaTHK{, OMMCAaHUE BO3MOXKHBIX HaNpaBJICHUN Jajlb-
HEWIINX MCCIENOBAHUM, MMOCTAHOBKA KOHKPETHBIX 3a]1a4
JUISL JAJbHEUIIEeH CaMOCTOSTEIbHOM UITM COBMECTHOM IPO-
€KTHOU paOoTBHI.

4.2 Tlepedennb J1aGOpPaTOPHBLIX PpadoT

JIaGoparopHbie pabOThI HE MTPETYyCMOTPEHBI.

4.3 IlepeyeHb NPAKTHYECCKHUX 3AHATHH

[IpakTrueckue 3aHATUS HE MPELYCMOTPEHBI.

4.4 KypcoBoe npoeKTHpOBaHHUE

KypcoBas pabota (Ipo€eKT) HE MPeyCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HWuauBuayajbHOE JOMAIIHEE 3alaHUe

NuauBuayansHOE TOMaIlHee 3aJaHue He MPeayCMOTPEHO.

4.7 JoxJaan

Jloknana noapasyMeBaeT padOTy C aKTyaJbHBIM JINTEPATYPHBIM UCTOYHUKOM U3 TIe-
PUOIMYECKUX HAYYHO-TEXHUYECKUX U3JaHUM Uiu 0a3 TaHHbIX (IepeyeHb PECypPCoOB

IPENCTABIEH B 11.5.2).

[IpuMepHas TemaTuka 10KJIaI0B:
* Tponuueckas apudmetuka. Tpornrueckoe NOTyKOIbIIO, TPOMTMYECKOE TOTYIIO-

JI¢€.



* Tponnueckre MHOro4YJIeHbl. TPOITUUECKUE KPUBBIE.

» Jluarpamma HproToHa U ee pazoueHue.

* Tponmueckasi reoMeTpust TITyOOKUX HEUPOHHBIX CETEH.

 3aja4a NMepevucieHus MIOCKUX aaredpandeckux KpuBbIX. Tpomnuyeckoe Bbl-

POXIACHUC KOMIIJIICKCHBIX KPHUBBIX.

TpeboBanus k HOKIady: OrpaHHMuEHUE BpeMeHHu jaokiana (15°), ods3arensHoe 000-
3HAYCHUE 33]]a4¥ U METOMIOB PEIICHUS BHE TPOMUIECKOTO IMOIX0/1a; PACKPBITHE MO-
THUBAIIMOHHOW COCTABIISIONICH MCIIONIB30BaHMS TPOITMYESCKHUX MOAXOI0B (HAampuMmep,
OLIEHKA CIIOKHOCTH aJTOPUTMA, CIO)KHOCTH BBIYMCIICHUH, ONITUMU3AIHS TEXHUYC-

CKHX ITapaMeTpOB, BPEMEHU U TIp.)

4.8 Keiic

Keiic He mpegycMoTpeH.

4.9 Opranusanus v y4eOHO-MeTOANYECKOe 00eceYeHne CaMOCTOSITeIbHOM pa-

00ThbI

N3ydeHne AUCUMIUIMHBI COMPOBOKIAETCS CAMOCTOSITENIbHON paboTON CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMH IIPENOJABATEIEM JIMTEPATYPHBIMU MCTOYHUKAMU U WH-

dbopMallMOHHBIMU pecypcamMu cetu IHTepHeT.

JIj1s Tyd111ero yCBO€HUSI MaTepuraia CTyJIeHTaM PeKOMEHAYETCSl MHANBUTyallb-
HO (MJIM B COCTaBE HEOOJIBIIIKMX IPYTIT) pa30upaTh CBEKHUE CTaThU [0 TEME Kypca (cTa-
ThU OyIyT PEKOMEHIOBAaHbBI MPEMOAaBaTeIeM), a TAKXKE U3Jararth APyT APYTry yCBO-

CHHOC.

Kpome toro, crynentam OyneT mpenocTaBieHa BO3MOXKHOCTb KOHCYJIBTUPO-
BaThCs C MPENoAaBaTesieM: B paMKaxX KOHCYJIbTalUi OyJeT mpenocTaBieHa BOZMOX-
HOCTb 3a/1aBaTh BO3HUKAIOLIME B MPOLECCE CaMOCTOSITEIbHOW pabOThl BOMIPOCHI, a

TAKKC 110JIYy4aTb MHANBHUAYAJIbHBIC MCTOANYCCKHUEC PCKOMCHIAIIUH.



Texymas CPC IIpumepHas
TPYA0€MKOCTb, a4

Pabota ¢ nekmoHHBIM MaTepuaaoM, ¢ y4eOHOM TuTeparypon 25
Omnepexaroniasi caMoCTOsITeNIbHAsA paboTa (M3yueHUue HOBOTO MaTe-

pHaJia 0 €ero U3JI0KEHUS Ha 3aHATUSAX ) 0
CaMocTosTeNbHOE N3YUEHHUE Pa3/IeIOB TUCIUILIAHBI 0
BrinonHeHne JOMAaNIHUX 33JaHUM, TOMAIIHUX KOHTPOJIBHBIX padoT 0
[ToaroroBka K 1a0OpaTopHBIM padOTaM, K MPAKTHUYECKHUM M CEMH-

HapCKHUM 3aHATHUSIM 0
[ToaroroBka Kk KOHTPOJIBHBIM Pa0OTaM, KOJUIOKBUYMaM 5
BrinonHenue pacueTHo-rpapuueckux pador 0
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyeHue u npe3eHTaIuss HHOOPMAIIMH 110 33aJIaHHON TIPO-

OnemMe, aHAIM3 HAYYHBIX MYOJIMKAIMI 110 3aIaHHON TeMe 20
Pabora Hax MexXIUCHUIUTMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX [0 3aJaHHOW TeMe, BHIITOJTHEHHE PACcYeTOB, COCTAB-

JICHHE CXeM U MOjielieii, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, UG PepeHINPOBAHHOMY 3aUETY, IK3AMEHY 4
HNTOI'O CPC 54




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo

IK3. B
ouno.1.

OcHoBHas auTeparypa

1 Kuyt J1.9. UckyccrBo nporpammupoBanus [Tekct] : B 3 T. : [yue0. mocobue] 14
: mep. ¢ ann. -(Knaccuueckuii Tpyn). T. 1 : OCHOBHBIE aNTOPUTMBI : yueOHOE
noco6ue, 2000. -712 c.

JlomonuuTenpHas ureparypa

1 Kpyros, Bnagumup BacunbeBuu. ckyccTBeHHbIE HEMpOHHBIE ceTH. Teopus 42
u npakTuka [ Tekcr] : Mmonorpadus / B.B.Kpyrios, B.B.bopucos, 2001. -382 c.

2 Coxonos, Anekceli liBanoBuu. HelipoHHBIE ceTH U HEHPOANHAMUYECKUE CH- 20
ctembl [Teket] : yue6. mocobue / A. 1. Coxonos, C. C. Yuctsikosa, 2016. -83
C.

5.2 Tlepedenn pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHUKAITUOHHOM ceTH « UH-

TCPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJIMHBI

Ne n/m DJIeKTPOHHBIN aapec

1 Apxcushttps://arxiv.org

2 Crpanuna Jlumel ['puropbesa Ha caiite CankT-IleTepOyprckoro otaeneHus MaTeMaTHye-
ckoro nHcTUTyTa MMeHu CtexnoBahttps://logic.pdmi.ras.ru/~grigorev/

3 Buneosanucu 3acenaHuii ceMUHApa MO OCHOBAM TPOIMHUYECKONW MaTeMaTWKH Kadeapbl
AM CIIoI'DTY “JIDTU https://www.youtube.com/playlist?list=PLTTi7zF-eOchclz9d
ao-xHW3ewdri76uY

4 JIOKyMEHTBI CTYJIEHYECKOTO CEMHHAPa IO HEWPOHHBIM CETAM U TPOIIMYECKOU MaTeMaTH-
ke Ha 6a3e kadeaper AM CIIGI'DTY “JIDTU https://docs.google.com/document/d/1m3x
9CTcezqsdRbRK1dUQNAI1jqSEsJSD6HXvVRTUhaho/edit#. ..

5 Kazapsu M. O. Tponnyeckas reomeTpus.https://www.mccme.ru/free-books/dubna/kazar
yan.pdf

5.3 Ajpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=8898
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https://arxiv.org
https://logic.pdmi.ras.ru/~grigorev/
https://www.youtube.com/playlist?list=PLTTi7zF-eOchcIz9dao-xHW3ewdri76uY
https://www.youtube.com/playlist?list=PLTTi7zF-eOchcIz9dao-xHW3ewdri76uY
https://docs.google.com/document/d/1m3x9CTcezqsdRbRK1dUQNAijqSEsJ5D6HXvVRTUhaho/edit#…
https://docs.google.com/document/d/1m3x9CTcezqsdRbRK1dUQNAijqSEsJ5D6HXvVRTUhaho/edit#…
https://www.mccme.ru/free-books/dubna/kazaryan.pdf
https://www.mccme.ru/free-books/dubna/kazaryan.pdf
https://vec.etu.ru/moodle/course/view.php?id=8898

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jns nucuumiusbl « Tponnyueckass MaTeMaTHKa» MPEeayCMOTPEHBI CIEAYIOIINE

(GhOopMBI MPOMEKYTOUHOM aTTECTAIMU: 3a4€T C OLICHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a/1a4.
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OcobGeHHoCTH 1O0MyCKA

Jomyck k quddepeHIupOBaHHOMY 3a4€Ty CTYJEHT MOIYy4aeT 10 pe3yybTaTaM
KOHTPOJIs, KOTOPBIM BKJIIOYAET B ce0s1 KOHTPOJIb nocemaeMoctu (He menee 80 % 3a-
HSITUH), TOATOTOBKA M BBICTYIIJIEHUE C TOKJIAJ0M U BBIIIOJIHEHUE KOHTPOJIBHOU pado-
ThI. OieHka qudepeHmpoBaHHOTO 3a4eTa MOJTHOCTHI0 0a3UpPyeTCs Ha pe3ybTaTax

TEKYIIEro KOHTPOJIS.

6.2 OueHouyHble MaTepUaJIbl IJIS MPOBEACHUS TEKYLIEro KOHTPOJIS U IpPoMe-

’KYTOUYHOI aTrTecTanu 00y4arouuxcs 1o JUCHUIJINHE

Bonpocs! k tud¢.3auery

Ne n/n Onucanue

1 Omnpenenenue TPOIMYECKOTO MOMyKoubla. Tpornuyeckas apupmMeTHka.

2 MHorouneHsl HaJ TPOIMUYECKUM MOJIYyKOJIbLOM. KOpHM TpONM4YeCKOro MHOrO4WIECHa.

3 MarpudHOe UCUHCIIEHNE HaJl TPOIIMYECKHUM ITOIyKosbLoM. Meron I'puropsesa.

4 Anroputm rnoiina-Yopienia B TPONUYECKON HHTEPITPETAIUH.

5 Tpornuueckne KpuBbIE. YCIOBUE COMIACOBAHHOCTH.

6 MHuororpanauk Herorona. IlpuBeneHne Tponm4eckoro MHOrOWIEHa K KAaHOHUYECKOMY
BHLY.

7 Tponuueckue parmoHaibHbIe QyHKIUU. Tpomuveckas MHTEPIpETaIisl HEMPEephIBHOMN
KyCOYHO-JIMHEHHOU (DyHKITHH.

8 HNurepnperanusa ReLU-HelipoceTen B TPONUYECKUX TEPMUHAX.

9 Nutepnperanust Max-Lin-Min-nHelipoceTeii B TPOMUYECKUX TEPMUHAX.

Oo0pa3uwbl 3a1a4 (3aaHMi) 1JI51 KOHTPOJbHBIX (IPOBEPOYHBIX) padoT

KonTtposnbHas paboTa conepKuT cieayromye 3a1a4u (pacrioiokKeHHbIE M0 BO3-
pPacTaHUIO CIOXKHOCTH):
1. Omnpenenenue TponuYECKUX omnepanuil. BeIMUCIUTh B TPOMIMYECKUM CMBICIIE
YUCJIICHHOE 3HAYEHUE BBIPAKEHUS.
2. OmnpeneneHue TpOIMYECKOro Mmoykoibla (momymnons). [IpoBepka akcuom.
3. OmnpeneneHue TpPOMUYECKOr0 MHOIOWIEHA. BRIUHCINTD 3HaY€HHE TPOITUYECKO-
IO MHOTOWJIEHA B TOYKE.

4. OnpexneneHue KOPHS TPONMYECKOT0 MHOTOWIeHa. HaliTh KOpHU JTaHHOTO TPO-
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MMAYECKOT0 MHOTOYJICHA.
5. Pemmnts cucteMy JIMHEMHBIX TPOINMMYECKUX YPABHEHUM, HCIIOJIb3Ysl AJITOPUTM

['puropsesa.
Bech KOMIUIEKT KOHTPOIBHO-U3MEPUTETBHBIX MAaTEpUAJIOB JIJIsl IPOBEPKHU chop-

MHUPOBAHHOCTH KOMIETEHIMH (MHIMKATOpa KOMIIETEHIIMH) Pa3MEIIEH B 3aKpbITOU

YacTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

7 Tponuueckas apudmMeTruka

8 HpHJIO)KGHI/Ie K KIITAaCCUYCCKHUM 3aladyaM KOHTpOJILHaH pa60Ta

10 [IpuMeHeHne TpOMUYeCcKoil MaTeMaTUKU K HEHPOHHBIM CETSIM

11

12

13

14

15

16

17 Hoxnan / Ilpesenra-
s

6.4 Meroanka TeKyumero KOHTpoJs

Ha JICKIIMOHHBbIX 3aHATHUAX

Tekyuuii KOHTPOJIb BKIIOYAET B ce0s1 KOHTPOJIb NOoceliaeMocTu (He meHee 80
% 3aHATHIA) U 3aYTE€HHOU KOHTPOJILHOW paboThl, 10 pe3yabTaTraM KOTOPOTO CTY/ICHT

MoJTy4daeT JIOMycK K auddepeHIIupOBaHHOMY 3a4eTYy.

Ouenka quddepeHIpOBaHHOTO 3a4eTa MOJTHOCTHIO Oa3UpyeTCs Ha pe3yibTa-
TaX TEKyIIEro KOHTPOJISI U BBICTABISICTCS 10 PE3yJbTaTaM 1 S5-MHUHYTHOTO BBICTYILIE-
HUS C JIOKJIAJIOM TI0 OJTHOM M3 aKTyallbHBIX cTaTeil. Pabota Hag gokimamamMu BeaeTcs

B TCYCHUC CCMCCTpa B paMKax CaMOCTOSTEILHOM pa6OTLI CTYACHTOB.

OueHuBaHNE KOHTPOJIBHON pabOThI TPOU3BOAUTCS MO ABYXOAITBHON CUCTEME

’3aueT\He3aueT MCXOJIS U3 KOJIMYECTBA PEIICHHBIX 3a71a4:
HE 3a4TEHO’ - PELICHO MEHEee 3 3a1ay;
29 29
3a4TeHO’ - perieHo 3 u Oojee 3a1aum.
OrneHuBaHME JA0KIJIA/1a MPOU3BOAUTCS IO CIEIYIONIUM KPUTEPUSIM:
HOBHM3HA paccMaTpuBaeMoro HayuyHoro pesynsrara (0-1 6amn);

CTENEHb PACKPBITUS U TOHUMaHUE CyIIHOCTH npobiieMsl (0-2 Oana);
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npe3eHTtainus npodnemaruku (0-2 6amnna).

[Ipu 3TOM CTYAEHT JOJKEH MOKA3aTh: MOHUMAHHUE MPEACTABISIEMON METOIM-
KM MCCJICIOBAaHUS U 3HAHUE OCOOCHHOCTEH €€ MPUMEHEHUs, IOHUMAaHUEe U YMEHUE
O0OBSACHATH OCOOCHHOCTH MPUMEHEHHSI HOBEWIIINX HAyYHBIX METO/OB, BO3MOXKHBIC
00J1aCTH UX MPUMEHEHHS U T.JI., YMEHUE 1aBaTh KAY€CTBEHHYIO U KOJIMYECTBEHHYIO
OIICHKY MOJy4aeMbIX MoJIeJieH (CeTeil), MPOTHO3UPOBATh UX PEAKIIMU Ha PA3IUYHbIC

BO3JICHCTBHS Ha UCXOAHBIC JaHHBIC.

AKTUBHas pa60Ta Ha JICKOHMOHHBIX 3aHATUAX YHUTBIBACTCA C ITOJIOKUTCIIbHBIM

BCCOM.

ConeprkarenbHOE ONIIOHUPOBAHUE JOKJIAAaM JAPYTHX CTYAEHTOB TaKKE y4H-

TBIBAETCS C MOJIOKUTEITBHBIM BECOM.
CaMOCTOSITeJILHOM Pad0ThI CTYICHTOB

KOHTpOJIB CaMOCTOSITEIILHOMI pa6OTBI CTYACHTOB OCYHICCTBICTCA HA JICKIOM-

OHHBIX 3aHATHUAX CTYACHTOB 110 MCTOAUKAM, OIIMCAHHBIM BBILIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K

TpeGoBanus k

MOMelIeHH 0 NporpaMMHOMY

ol0ecrne4eHn 10

Jlexuus Jlexumonnas ayguto- | KonmnuyectBo mocagounbix | CBoOOgHO — pac-
pust MECT — B COOTBETCTBHH C | MPOCTPAHIEMOE

KOHTHHIeHTOM,  pabouee | [I0 wmu 11O,

MeCTO MperoaaBaTelis, | pa3padoTaHHOe

nepcoHanbbli  IBM-coB- | B PO, coorBer-
mectumbli  [IK  Pentium | ctByromiee no

WIM  BBINIE, TPOEKTOP, | XapaKTEPUCTHU-
9KpaH, MenoBag  uiau | kKaMm  Windows
MapKepHas J10CKa. XP,  Microsoft
Office 2007 wu
BBIIIIC.
CamocrositenbHas pa- | [lomemenune ans ca- | OcHameHo kommbioTepHO# | CBoOOMHO — pac-
6ota MOCTOSITENILHOW pabo- | TEXHUKOU C BOSMOKHOCTBIO | TIPOCTPAHIEMOE
Ta noakimoueHud K cetd «Mu- | IIO mm 110,
TepHET» U oOOecrneueHueM | pa3paboTaHHOE
Joctyna B JJIEKTpoH- | B P®, coorser-
HYIO WH(OPMAITMOHHO- | CTBYIOIIICE no
00pa3oBaTelbHYI0  Cpely | XapaKTepUCTH-
YHUBEPCUTETA. kam  Windows
XP, Microsoft
Office 2007 wu
BEIIIIC.
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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