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1 Henu v 3axa4u U3yYeHUs TUCHUILIHHBI (MO1YJISA)

1.1 Ilean ocBOeHUST TUCUUILIMHBI

Heabio ocBoeHus y4eOHOW AUCHMIUIMHBI «Teopusi abCcTpakTHBIX TpadoB» SBISICTCS
Pa3BUTHEC HpO(beCCI/IOHaJ'IBHBIX KOMIIETEHTHOCTEH HpI/IO6p€T€HI/I${ IMPAKTUYCCKUX HaBbIKOB
HUCIIOJIB30BaHUA MaTCMaTHUYCCKHX MO[[GJIGP'I TCOpPHUH UT'Pp U MCTOAOB HCCICAOBAHHA onepaunﬁ,
pEaIn3yromunux I/IHHOBaHI/IOHHHﬁ XapaKTEp B BbICHIEM 06p8.30BaHI/II/I.

1.2 3agauu TMCHUILIUHEIL:

- 00y4YHTb CTYJEHTOB IOHATUSM U METOJIaM TeOpUHU aOCTPaKTHBIX rpadoB;

- IOATOTOBUTh K CaMOCTOSITEIBHOMY H3YYCHMIO TE€X pas3AciioB HCCIEIOBAHUS
ornepauui, KOTOpble MOI'YT HOTpeOOBaTbCA  JOMOJHUTEIBHO B  IPAKTUYECKOH U
HCCIIEIOBATEILCKON PaboTe CIIeUATMCTOB-MaTEMaTHKOB;

- IIO3HAKOMUTb CTYJEHTOB C IOHATHAMH U METOAAMU TEOPUH HEAHTATOHUCTUYECKUX
Urp, He0OXOAUMBIMHU AJIS U3YUEHUSI MATEMaTHUECKUX METOA0B U MOJIEIeH B SKOHOMHUKE;

— [OJArOTOBUTH CTYJIEHTOB K CaMOCTOSITEIbHOMY M3YYEHHIO T€X pa3felioB TEOpUU
HEaHTaroHUCTUYECKUX UIP, KOTOPbIE MOTYT NOTPEOOBATHCS JIOMOJIHUTENIBHO B MPAKTUUECKOH U
HCCJIeI0BATENbCKOM padoTe.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucummumna «Teopust aOcTpakTHBIX TpadoB» orHocuTcs K «Yacts, ¢dopmupyemas
y4aCTHHKaMU 0Opa3oBaTeNbHBIX OTHOIIEHMI» binoka 1 «/ucuumiubel (Moaynin)» y4yeOHOro
wiaHa. [lannas gucuuniuHa (Teopust abctpakTHBIX rpadoB) TECHO CBsi3aHA € JUCLUIUIMHAMU:
«Teopust BEpOATHOCTEN € AIIEMEHTAaMU MAaTEMATUYECKOM CTATUCTHKW», «3aJadd yCIOBHOM M
0e3ycII0BHON OoNTUMH3ALUNY, «PyHaMEHTAIbHbIE JUCKPETHBIE MOJICIIN.

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CNeAYOUUX KOMIIETESHITHI:
NA-1.11K-1; UJ-2.T1K-1

IIK-1 Cnoco0eH [1eMOHCTPUMPOBATH 0a30Bble 3HAHHUA MATEeMATHYECKHUX W(HJIH)
€CTeCTBEHHbIX HAYK, IPOrPAMMHUPOBAHNSA U MHPOPMAIHOHHBIX TEXHOJIOT Ui
HJI-1.TIK-1  Hmeem npakmuuecKuii Onblm HAY4YHO-UCC1€0068AMENbCKOU 0eAMeIbHOCU 8
obnacmu nOCMpPoOEeHUs MAMEMAMUYECKUX MOOeell, NPOZPAMMUPOCAHUA U
UHPOPMAUUOHHBIX MEXHON02UT

3namy: Memoovl npogedenus sxcnepumenmos u Hao.I0oeHul, 000owenus u 0opabomku
uHgopmayuu
ymemy: Tpumensamo memoovl AHAIU3A HAYYHO-MEXHUYEeCKOU UHDOpMayuu

gnademv.  AHAIU3 8O3MONCHOCMEU peanu3ayuy mpebosanull K npoSPAMMHOMY 0DecneyeHuo
Coop, obpabomka, ananuz u 0606ujeHUe pe3yIbLMAMOE IKCNEPUMEHMOE U
uccnedosanull 6 coomeemcemayroujeli 0oiacmu 3HaHull
Iloozomoexka npednodicenuti 0Jisl cOCmasienus NIAHO8 U MEMOOUUECKUX NPOSPAMM
uccne008anul U pa3pabomox, NPaKmu4ecKux pekoMeHOayull no UCHOIHEHUIO UX
pe3ynibmamos
HesmenvHocmb, HanpasieHHAs HA peweHue 3a0ay aHATUMUYecKko20 xapakmepa,
npeonoazaruux eblOop u MH02000pa3ue aKkmyaibHbIX CNOCoO08 peulerus 3a0ay
NA-2.JIK-1  VYmeer HaxoauTh, GOPMYIHPOBATH U peIIaTh CTAHJAPTHBIE 33]]a4l B KOHKPETHON
poOJIeMHO# obacTu
3HaAMb. Memoovl nposedenus s3xcnepumenmos u Habaroenuil, 0000wWeHUss U 0opabomku
ungopmayuu
ymems: IIpumensamos memoObvl AHaIU3a HAYYHO-MEXHUYECKOU UHpopMayuu



8naoems: IIpoexmupoeanue cmpykmyp OaHHbIX
Coop, obpabomka, anamuz u 0006weHue pe3yrbmamos 3KCNEePUMEHMO8 U
uccredosanuil 8 coomgemcmaeyroujeti 001acmu 3HaAHUlL
HesimenvHocmb, HANPABIEHHAs HA peweHue 3a0ay AHATUMUYECKo20 Xapakmepa,
NPeOnonazarwux 6vloop U MHO2000pasue axKmydaibHblX CHoco008 peuleHus
3a0ay

Pesynpratel 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOHM U CAMOCTOSATEJIbHOM paboThl 00yUYarOIIUXCs B COOTBETCTBUHU C YTBEPKIEHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTMXKEHMS KOMIIETEHLMH  CUMTalOTCs  COOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YJIbTATOB OOYyUEHUSI.

2. CTPyKTYpAa M cojiep:KaHue TUCIUTIHHbI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILJIMHBI 110 BUAaM padoT

O6m1ast Tpy1I0EMKOCTh AUCIUIUIMHBI cocTaBisieT 4 3a4. efl. (1444dacoB), ux pacnpenencHue
110 BUaM pabOoT MpeICTaBICHO B TaOIHUIIE

CemecTpsl
Bua yuyeOHoii padoThI Beero (4achr)
yacoB 5
KonTakTHas padoTa, B TOM 4Hcie: 72,5 72,5
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHS JEKIIMOHHOTO THUIIA 34 34
JlabopaTopHsble 3aHATHS 34 34
3aHATHSA CEMUHAPCKOTO TUIMA (CEMUHApHI,
MIPAKTUYECKHE 3aHITHS)
HNuas koHTaKkTHAas padora: 4,5 4.5
Konrpoub camocrositensHoi pabotsl (KCP) 4 4
Ipomesxyrounas atrecranus (MKP) 0,5 0,5
CamocrosiTesibHasi padoTa, B TOM YHCJIe: 35,8 35,8
Kypcogast pabota
IIpopaboTka yueOHOTO (TEOPETUYECKOr0) MaTeprana 15 15
BrinonHeHe WHAUBUAYaIbHBIX 33J[aHuil (II0IrOTOBKA 15 15
COOOIICHNUH, TPEe3eHTAIHI)
Pedepar 5,8 5,8
IToaroroBka K TeKylnieMy KOHTPOIIIO
KoHTpoasb: 35,7 35,7
[ToaroroBka K 9K3aMeHy 35,7 35,7
yac. 144 144
B TOM YHcCJIe
O0mast Tpy10eMKOCTh KOHTAKTHAas 72,5 72,5
padora
3a4. efy 4 4

2.2 CTpyKTypa AMCUHUIIIMHbI
Pacnpenenenne BugoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Paznienbl (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 6 cemecTpe

KoaudecTBo yacoB
Bueayn
HTOpPHA
Ne HaumeHoBaHue pa3jieioB (Tem) Beero AynurtopHas padora a
padoTa
JI I3 JIP CPC
1 2 3 4 5 6 7
1. | OcHoBHBIC OHATHUS TEOpUH rpadoB 12 4 4 4




KosuvecTBO YacoB
Bueayn
Ne HaumeHnoBaHue pa3aeioB (Tem) Beero AyauropHas padora “Tofﬂa
padorta
JI 113 JIP CPC
1 2 3 4 5 6 7
5 Mertpuueckue U TOIOJIOTMYECKUE 12 4 4 4
" | XapaKTepuCTHKH rpadoB
3. | OnTuMu3aIMOHHbIE 337a4u Ha rpadax 12 4 4 4
4 [ToTokoBBIE aNTOPUTMEL. 324K O 12 4 4 4
MOYTABOHE U KOMMHBOSDKEDE.
Ceenenne 3a1a4 KOMOMHATOPHOM 18 6 6 6
5. | omTUMH3aMH K 3a1a4aM JTMHEWHOTO
MPOrpaMMUPOBAHUS
6 3aga4u MHOTOKpUTEPHAILHON TUCKPETHOM 12 4 4 4
" | onTMU3anuy Ha rpada
7. | banancoBbie U QpyHKIMOHATBHBIE Tpadbl 12 4 4 4
8. | CoBpeMeHHbIE PUITOKEHUS TCOPUH TPpadoB 13,8 4 4 5,8
NTOI'O no pa3genam JMCHHNIHHBI 34 34 35,8
KonTpons camoctostensHo pabotsl (KCP) 4
ITpomesxyrounas arrecranus (MKP) 0,5
IToaroroBka K TeKyIemy KOHTPOJIIO 35,7
O01as TPy10€eMKOCTh MO TUCHUIIHHE 144
Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIUHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

No HaumenoBanue Conepane TeMb! ®opMa TeKyIIero
TEMBI KOHTPOJIA
1 2 3 4
1. 1.0Onpenenenue rpada. Bepmmner n pebpa rpada. I'paguaeckoe (KoHTpoNbHBIC
npecTaBiIeHue rpada. BOIIPOCEKI
OCHOBHEBIE TIOHSTHS 2.0pHeHTHp0BaHHL£e rpa¢sr. [1yTe, mens u UKT Ha Tpade.
Cas3Hble rpadbl. DiIepoBH! Ienb U HUKI. 3aa4a o
Teopui rpagos KEHUTCOEPTCKUX MOCTaxX.
3. Matpuisl CMEXXHOCTH M HHIIMACHTHOCTH. [lepeBo. OcToBHOE
JiepeBo rpada.
2.|Metpuueckue u 1. MeTpuueckne XapakTepUCTHKH. DKCIEHTPUCHUTET, paauyc, U (KOHTpoJIbHBIE
TOIIOJIOTMYECKHUE auamerp rpada. BOITPOCEI
XapaKTePHCTUKH 2. Tononoruveckue XapaKTepHCTHKH. IInockue u nianapHele
rpachos rpa¢sr. ®opmyna Diinepa.
3. 1. TTokpsiTHst rpadoB. AJITOPUTMBI TOUCKA OCTOBHOTO JepeBa KontponbHbie
MHUHHUMAJIBHOTI'O BE€CAa. BOIIPOCHI
2. AnroputM JIeWKCTpBI TIOMCKa KpaTYaHIIero myTH MEXIy
OnTuMHu3aMoOHHBIE  |nBymst Bepiuraamu. MoauduuupoBanHsiit anroputM JledkcTpst
3a/1a4u Ha rpadax (anropurm ®oppa). AnroputMel ®roiina u Jlanuura moucka
BCEX KpaTyalImx myTed Ha rpade.
3. Haunyumas ctparerus pa3MelieHus Kanuraia Kak 3agada o
KpaTuaillem MmyTH.




4., 1. 3amaua o MakcuManbHOM MOTOKE B ceTH. Anroput™ ®opaa-  |KOHTpOJIbHBIC
IMOTOKOBEIE ®ainkepcona. Pemenne 3a1auu o MOMCKE MOTOKa MUHUMAILHON  (BOTIPOCHI
CTOUMOCTH.
aJITOPUTMEL. 3aa4u O
2. 3amada 0 IOYTAIbOHE Ui OPHEHTHPOBAHHOTO U
[o4TajboHe U
HEOPHEHTHUPOBAHHOTO rpadoB. 3amada 0 KOMMHBOSIKEPE.
KOMMHBOSDKEPE. IamMunbTOHOB KOHTYP. ONTHMAaNBHBIA TAMUIBTOHOB KOHTYP.
MeTonp! pemeHns 3aJa4a 0 KOMMHBOSDKEPE.

5.|CBenenue 3amau 3aja4a 0 HAMMEHBIIEM JTOMMHHPYIOIIEM MHOKECTBE BepIHH. | KOHTPOJIbHBIE
KOMOMHATOPHOM 3amava o KpaTyaiieM raMIIbTOHOBOM ITHKIIE. 3a/1a4a o BOIIPOCHI
ONTHMU3AIHH K MaKCHMaJIbHOM TIOTOKE B CeTH. Pemenne 3a1a4 KOMOMHATOPHOM
3a/1a9aM JTHHEHHOTO orrrumm3anuu cpeacreamu MS Excel.

IIPOrpaMMHUPOBAHUS

6. 3agaun 1. OOmiast HOCTAaHOBKA MHOTOKPHUTEPUATEHOM 3371491 Ompoc 1o
.| nuckperHol ontummsanuu. [lapero-onTuManbHbIe peIICHUsS
MHOTOKpPUTEPUAIIBHON JIMCKPCTHOM O sall PETO-OIITH ¢ petie pesynpTaTtaM
N MHOTOKPUTEPHAIBHBIX 3a7a4 TUCKPETHON ONTUMH3ALIUH.

JMCKPETHO pHTCPHA. p L HHINBHIYaJIbHOTO
2. 'paduueckuii METONT PEIICHUS AIBYKPUTEPUATBHON 331U 3ama

ONTUMH3ALIMU Ha 9 JaHusA
JIUCKPETHOHN ONTHMHU3AIUK. 3a1aua MOKPBITHS rpada

rpada MHOKECTBOM KpaTyaiIuux 1enei MUHUMAIbHON MOILHOCTH.

7. 1. 3nakoBble rpadbl U TEOPHUS CTPYKTYPHOTO OajIaHca. [TpomexxyTounoe
banaHcOBEIE 1 [IpuMeHeHHe B3BEMICHHBIX 0prpad)0B U UMITYJIECHBIX MTPOIIECCOB TECTUPOBAHHE.
(YHKIIMOHAIBHBIC JUTSL MOJICITUPOBAHHUS CIIOKHBIX CHCTEM.
rpadst 2. Metopl OMHAPHBIX OTHOIICHUH B 3a[1a4aX KOPIIOPATHBHOTO

YIIpaBIICHMUSL.

8. 1. MopenupoBaHUe CONMANBHBIX ceTeil. Maible MUPHI 1 Omnpoc mo
CoBpemeHHBIE Oe3maciiTabHbIe CeTH. pe3yabTaTam
MPUJIOKEHUS TEOPUH |2. JluckpeTHble Mozienu (PMHAHCOBBIX CUCTEM U MH/IMBUIYaIbHOTO
rpa¢oB KPHIITOBATIOTHBIX IUIATEKHBIX cucTeM. ['pad hoHmOBOTO pHIHKA. 3a7aHAS

Mojenb B3auMOICHCTBUS B MEKOAHKOBCKOM CETH.

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomvi, PI'3 - pacuemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - acce, K - xonroxsuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
3aHATHS CEMUHAPCKOTO THIA HE NMPEyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS

OCHOBHbBIE TOHATHS
Teopuu rpadon

2.0puentupoBanubie Tpadsl. [1yTh, nenp u nukn Ha rpade.
Cas3Hble rpadbl. DiIepoBHI Ienb U HUKI. 3a1a4a o
KEHUTCOEPTCKUX MOCTaX.

3. MaTpuLbl CMEXHOCTU U MHIMJIEHTHOCTH. [lepeBo. OcToBHOE

JepeBo rpada.

INe Hanverosanne HaumeHoBaHue 1a00paTopHbIX padoT Popwma TeKyLero
TEMBI KOHTPOJIA
1 2 3 4
1. 1.0mpenenenuie rpada. Bepurunsl u pedbpa rpada. I'padudeckoe  |[IpoBepka
npencTaBieHue rpada. BBITIOJTHEHUS

JIOMaIIHUX padoT
(P3)

3a/1a4u Ha Tpadax

(amroput™ ®@opaa). Anroputmer @noiiga u JlaHura morcka Bcex
KpaTdaimmx myTei Ha rpade.
3. Hawry4mast cTparerust pa3MelIeHHs KaluTana Kak 3a1a4a o

KpaT4yalluem IyTH.

2. |Metpudeckue u 1. MeTrprudeckne XapaKTEPUCTUKH. DKCIIEHTPUCHTET, PaTuycC, H [Iposepka
TOTIOJIOTUIECKUE JIraMeTp rpada. BBITTOJTHEHUS
XapaKTePUCTHKH 2. Tonmonoruyeckue XapakTepuCcTUKU. [IJI0CKHe U TUTaHAPHBIC JIOMAaNIHAX padoT
rpagoB rpadsl. Popmyia Ditnepa. (P3)

3. 1. TTokpsiTHst rpadoB. AITOPUTMBI TOUCKA OCTOBHOTO JepeBa ITposepka

MUHUMAJIBHOTO Beca. BBITTOJTHCHUS
2. Anrroput™ JIeHKCTpBI MOMCKA KpaTYalIIero MyTH MEXITy TBYMs |IOMAIIHUX padoT
OnTuMHU3aIMOHHbIE |BepiIMHAMH. MoIUGUITMPOBAHHBIN anropuT™ JIeiKCTphI (P3)




Hanmenosanue

dopma TeKyIero

INo HaumeHnoBanue j1adopaToOpHBIX padoT
TEMBI KOHTPOJIS
1 2 3 4
4, 1. 3agaya 0 MakCHMaJILHOM TIOTOKE B ceTu. Anroputm dopra- IIposepka
MoToKoBbIE ®dankepcona. Penenue 3a1auu 0 NOMCKE MOTOKa MUHUMAIbHON BBITTOJTHCHUS
CTOMMOCTH. JIOMAIITHUX padoT
AITOPUTMBL. 3aga4un
2. 3amada 0 IOYTaIbOHE Ui OPHEHTHPOBAHHOTO U (P3)

O MMOYTaJIbOHEC U
KOMMMUBOSKEPE.

HEOPHEHTHUPOBAHHOTO rpadoB. 3aada 0 KOMMHUBOSDKEPE.
I'amuibTOHOB KOHTYp. ONTHMAaNbHBII FAMHIETOHOB KOHTYP.
MertozbI penieHus 3a1a4a 0 KOMMUBOSDKEpE.

5. |CBenenne 3agau 3amava 0 HAaMMEHBIIIEM TOMHHHUPYIOIIEM MHOYKECTBE BEPILIUH. AynuTtopHas
KOMOWHATOPHOU 3amava o KpaTyaiieM raMIIbTOHOBOM ITHKIIE. 3a/1a4a O KOHTPOJbHAS paboTa
ONTHUMHU3AINHN K MaKCHMaJIbHOM IMOTOKE B ceTH. PereHue 3aiau komOuHatopHoit  [Nel
3ajia4aM JIMHEeHHoro |ontumusanuu cpenctBamu MS Excel.

IPOrpaMMHUPOBAHUS
6. anaun 1. O6uas nocTraHOBKa MHOTOKPHUTEPHAIbHON 3a1auu quckpetHoi |[IpoBepka
ontuMu3zauuu. [lapero-onTiUManbHble peIeHUs BBITIOJTHEHHS
MHOTOKPUTEPUAIBHO .
# mcKpeTHOH MHOTOKPHTEPHAIILHEIX 337111 MCKPETHOH ONTHMHU3ALIH. JIOMAIIHUX padoT,
ONTHMU3ALIN HA 2.T paq)nqeucmn METOJI peIICHUs IByKPUTEPUAIILHOM 3ajauut KCP
rpada AUCKPETHOH ONTHMU3ALIHH. 3anaqf1 MIOKPBITHS rpada MHOXKECTBOM
KpaT4yaiImx nenei MUHUMaIbHOW MOIITHOCTH.

7. 1. 3nakoBrle rpadbl U TEOPHUS CTPYKTYpPHOTO OaxaHca. IIposepka
Banancosslie n [TpumeHeHne B3BEMICHHBIX OPrpad)0B M UMITYJIbCHBIX IIPOLECCOB  |BBIMOTHEHUS
(YHKIMOHANBHBIE | UIST MOJICIMPOBAHMS CIIOKHBIX CUCTEM. JIOMAIIHUX padoT.
rpadsl 2. MeTonpl OMHAPHBIX OTHOILICHUH B 3a/1auax KOPIIOPAaTHBHOTO Tecr

YIpaBJICHHSI.

8. 1. MopenupoBaHUe CONMANBHBIX ceTeil. Malble MUPHI 1 AynautopHast

CoBpeMeHHBIC 0e3MacIITaOHbIC CETH. KOHTPOJIbHAsI paboTa

MIPUIIOKEHUS Teopuu |2. JIuCKpeTHbIe MO/IeNN (GUHAHCOBBIX CUCTEM U KPUNTOBAIIOTHBIX |Ne2, KCP
IUIATeXKHBIX cucreM. ['pad GponmoBoro peiHka. Mozesb
B3aUMOJICHCTBUS B MEKOAHKOBCKON CETH.

rpadoB

IHpumeuanue: JIP — omuem/3auwguma nabopamopuoil pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboTbl y4eOHBIM IJIAHOM HE MTPETyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJILHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI
Ne Bup CPC IO BBINOJIHEHUIO CaMOCTOSITENbHOM paboThI
1 2 3
1 |Uzyuenue Metoauyeckue yka3aHUs MO OpraHU3alldd CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPXKJICHHBIE kadenpoit
MaTtepuaia MH(}OPMaLMOHHBIX TexHoJorui, nporokon Nel ot 30.08.2019
2  |Pemenue 3amau Mertoanueckre yka3zaHUs [0 OpraHU3alMyd CaMOCTOSTENbHON
paboThI CTYJICHTOB, YTBEPK/ICHHBIE kadenpoit
nH(GOPMAIMOHHBIX TexHoiorui, mporokoa Nel ot 30.08.2019

VY4eOHO-MeToIMYecKUe MaTepualibl Ui CaMOCTOSTEIbHONM pPabOThl OOydaIOIIMXCS M3
YHCJia MHBAJIKU/IOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasnsiorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:

JUig U1 ¢ HapyLIEeHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,




— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist T1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma IUCHHUILTUHBI MPEIyCMaTPUBAET
UCIIONIb30BaHNE B Y4eOHOM TMpollecce CIEAYIOIUX 0O0pa3oBaTeIbHble TEXHOJOTHHU: YTEHUE
JEKIMA C WCIOJB30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTWHA; METOJ MallblX Tpymm, pa3dop
MPAKTUYECKHX 3a7a4 U KEHCOB.
[Tpu 0OyueHnn UCTIONB3YIOTCS CIEAYIOINE 00pa30BaTEIbHBIE TEXHOIOTHH:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHHs — HampaBlieHa Ha (QOopMHUpOBaHUE
KOMMYHHUKATHBHOM KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sBIsieTCsl 6a30BO, HEOOXOIMMOM st
aJIanTallid K COBPEMEHHBIM yCJIOBUSM MEXKYJIBTYPHONH KOMMYHHKAIIHH.

— Texnomnoruss pa3zHoypoBHEBOro (Au(GHEPEHIUPOBAHHOIO) OOyUEHUS — MPEANOoIaraeT
OCYILIECTBIICHHE ITO3HABATEIILHOW JEATEIILHOCTH CTYACHTOB C YYETOM HMX WHAMBHIYAIbHBIX
CIIOCOOHOCTEM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEATU30BHIBATH CBOMl TBOPUYECKUI
noreHnman. Co3gaHue W WCIOJIb30BAHUE TUATHOCTHYECKUX TECTOB SIBISICTCS HEOTHEMIIEMOM
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonorust MOIYJABHOTO OOYyYEHHUSI — TMperycMaTpuBaeT JeJCHHE COICepKaHUs
JUCLIUIUIMHBI HA IOCTaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYIIH), MHTETPUPOBaHHBIE B OOIINI KypC.
— MHudopmannoHHo-kOMMYyHUKalmoHHble TexHonorun (MKT) - pacmupstor pamku

00pa30BaTeNbHOTO MpOIlecca, MOBHIMIAs €ro MPaKTHYECKYI HalpaBlIE€HHOCTh, CIOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSITEIbHOM pPa0OThl ydYalIMXcsi W TOBBIIMICHUIO TTO3HABATEIbHOU
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 BuAa TEXHOIOTHI:

— TexHOJOrUs MCHOIB30BaHUS KOMIBIOTEPHBIX HPOrpaMM — TO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSIX.
— IHTEepHET-TEXHOJIOTMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH JUI  IIOMCKA

uHpOpMalny, pa3paboTKU HayYHbIX POEKTOB, BEJICHHs HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAUBUAYAIU3alUK OOYYEHHS — IOMOTaeT pPeaJu30BbIBaTh JMYHOCTHO-
OpUEHTUPOBAaHHBIM TMOJXOJA, YYMTHIBAsS WHIUBUAYalIbHbIE OCOOCHHOCTH U TOTPEeOHOCTH
ydalmxcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA HAa MOJEIMPOBAHHUE COLMAIBLHOTO
B3aMMOJCHCTBYS YyYalllUXCsl C ILEJNbI0 pEIICHUs 3aladd, KOTOpas ONpPENeNsaeTcs B paMKax
npodeccuoHanbHOM MOATOTOBKH, BBIACISSA Ty WIH UHYIO IIPEIMETHYIO 00J1acTh.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealu3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIIAS KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILEHUE
y4eOHBIX 3a71a4.

— MHrpoBas TexHOJOrUs — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHMSI psAJa BO3ZMOXKHBIX
CHoCcO0OB pelIeHusl MpoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYICHTOB U PACKpbIBasi JTMYHOCTHBIN
MOTEHIIHAT KaX/I0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIJICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHOW KPUTHYECKH OTHOCUTHCS K HH(POpPMALUU, YMEHHIO
oTOMpaTh HH(OPMALIMIO ISl pEIICHUS [TOCTABIEHHOM 3a/1a4u.



KommiekcHOe uCroibp30BaHUE B y4eOHOM MPOLIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOTHI
CTUMYJHMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT IT0O3HABATEJIbHbBIC
IPOIIECChl, CHOCOOCTBYIOT (OPMHPOBAHUIO KOMIETEHIMH, KOTOPBIMH JOJDKEH o0iajgarh
OyayImuii CieluanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOsI:

— pabora B MaJIbIX IpyImmax (KOMaH/€e) - COBMECTHasl AeATEIbHOCTb CTYIEHTOB B IPYIIIIE O]
PYKOBOJICTBOM JIMJI€pa, HAIIpaBJICHHAs HA PEIIeHUE 001Iel 3a1aui MyTEM TBOPUYECKOTO CII0KEHHS
pe3yibTaTOB HMHIMBUAYAJIbHOW paOOThl 4YJICHOB KOMAaHJIbl C JICJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— MPOEKTHAasi TEXHOJIOTUA - HHAMBUYyallbHAs WIM KOJUIEKTUBHAS JESITENbHOCTD 110 0TOOPY,
pacnpeesIeHUI0 U CUCTEMaTU3allii MaTepuaa o ONPEIEIICHHON TeMe, B pe3ysIbTaTe KOTOPOr
COCTaBIISIETCS IPOEKT;

— aHaIu3 KOHKPETHBIX CUTyallMi - aHalIMu3 pealibHbIX MPOOJIEMHBIX CUTYalMi, MMEBIINX
MECTO B COOTBETCTBYIOIIEH 00sacTH Mpo(ecCHOHAIBHON NeATENbHOCTH, U MOMCK BapUaHTOB
Jy4IIUX PELIEHUN;

— Pa3BUTHE KPUTUYECKOTO MBIIUIEHUS — 00pa3oBaTeibHasl JesTeIbHOCTb, HallpaBJIeHHAas Ha
pasBUTHE Y CTYJEHTOB Pa3yMHOIr0, pe(IeKCHBHOTO MBILUIEHHS], CTIOCOOHOTO BbIIBUHYTh HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOXHOCTH.

[Tonxox pa3bopa KOHKpPETHBIX 3ajjad M CUTYalMil LIMPOKO MCIIOJIB3YeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMHM BO BpeMs JIEKLUH, JaOOpaTOPHBIX 3aHATUA W aHAIU3a
pe3yJIbTaTOB CAMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAaHUM U
PELIEHNH KaX /101 KOHKPETHOM 3a1a4i UMEETCs, KaK [IPaBUII0, HECKOJIBKO METOIOB, a 3TO TPEOyeT
pa30opa 1 OLIEHKH L(eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIN4eCTBO
Hcnosb3yemble HHTEpAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3ansitus WHTEPAKTHBHBIX
TEXHOJIOTHHI
4acoB
JlaGopatopusble 3aHATHS B pexumMax
6 JI, JIP B3aMMOJEHCTBUS «IIPEMNOJAaBATENb — CTYIEHT» U 16
«CTYIEHT — CTYACHT»
Hroro 16

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnvie 3ausmus, CPC —
camocmosmenshas paboma cmyoenma

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENIHOM pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh U YIIyOJIATh 3HAHMS,
MIOJTyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

ITonxoxa pa3bopa KOHKPETHBIX CUTYalli MIUPOKO UCTIOIb3YyeTCs KaK MperoiaBaTesieM, Tak
U CTYJEHTAMH IIPU NMPOBEICHUH aHAJIN3a PE3yJIbTAaTOB CAMOCTOSATEIbHON PabOTHI.

JUis A1l ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMu3alus
KOHCYJIbTAIMH ¢ UCIOJIb30BAaHNUEM AJIEKTPOHHON MOYTHI.

Jlnist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATENILHOTO anmapara:

— B TIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIns
KOHCYJIbTAIM C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.



JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

4. OueHo4YHbIE U METOAMYECKHE MATEPHAJIbI
4.1 OueHouyHble cpeAcTBa UIA TeKyUIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOUHOI aTTecTAlNU

OrneHouHBIE CpelNCcTBa MpPEJHA3HAYCHBl Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTIDKEHUIN 00ydaroluxcs, OCBOMBIIMX IporpaMMmy ydeOHOH mucuuiuivebel «Teopus
abCTPaKTHBIX TpadoBy.

O1eHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepHalbl Ul MIPOBEACHUS TeKylIero
KOHTPOJISl B (hopMe TECTOBBIX 3a/laHU, MOKJIAJa-TPE3eHTAlUK MO MPOOJIIEMHBIM BOIMPOCAM,
Pa3sHOYPOBHEBBIX 33JaHUH, POJIEBOM MIPbI, CUTYallMOHHBIX U NMPOMEKYTOYHON aTTeCTAllMU B
¢dbopMe BOIPOCOB U 3aJaHUI K IK3aMEHY M KOHTpOJIbHasi paboTa K 3a4ery.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSMH

3JI0POBBsI BHIOMPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX IICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 3710POBbS
MPEOCTABIISETCS JOTIOJHUTEIHFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI MHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBACTCS MCIOJIH30BAHNE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHHsI 10 JAUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs Pe3yJbTaTOB OO0y4YEHMs MHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) IpeIycMaTpuBaeT IPeIOCTaBICHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 370POBbS U BOCIPHUATUSA
uH(popMaLuu:

JUst I ¢ HapyILEHUSIMU 3pEHMSL:

— B ieyaTHOU (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jlnist a1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKylIeil i MPOMEeKYTOYHOH aTTecTalun

HaumenoBanue
Kontponupyempie o
Ne a3 el (TeMb) Konx xoHTposmpyemoii OIIEHOYHOT'O CPEJICTBA
n/m p - KOMIETEHITNH (MJTH €€ 9acTH) . IIpomexxyTounast
JCUUTITHHBI Texymuuii KOHTPOJIb
aTTecTanys
WJ-1.10K-1; UJ1-2.11K-1 | Tposepka

1 OCHOBHBIC TIOHATHS BBINOJTHEHHS Bomnpoc Ha sk3ameHe

Teopuu rpagos JOMaIIHUX paboT 1-6

(P3)

M WA-1.1IK-1; U-2.TIK-1 | Hposepka Bomnpoc Ha JK3aMeHe
2 CTPUICCKHUC U BBIIIOJIHEHUS 4-7

TONOJIOTUYECKUE




XapaKTePUCTUKH JOMALIHUX PaboT
rpados (P3)
NA-1.11K-1; UA-2.11K-1 | IIposepka
3 OnTUMHU3alMOHHbBIC BBINIOJIHEHUS Bomnpoc Ha sx3amene
3a1a49u Ha rpadax JIOMANIHUX paboT 8-11
(P3)
[ToTOKOBBIE NA-1.1IK-1; WO-2.I1K- | IIposepka
4 | @ITOPHTMBL 3amauno | 1; BBIIOTHCHIS Bompoc Ha 5K3aMeHe
[OYTAIBOHE U ZIOMaIIHHX padoT 12-15
KOMMUBOSDKEpE. (P3)
NA-1.11K-1; U-2.I1K-1 | AyzutopHas
Caenenue 3amaq KOHTpOJIBHAs padoTa
KOMOWHATOPHOM Nel
5 ONTUMU3ALUH K I BOHpOC Ha 5K3aMCHC
poBepka 10-20
3a/1a4aM JIMHEHHOTO BBINTOJTHEHHSA
MIPOrpaMMHUPOBAHUSA JIOMAIIHIX padoT,
KCP
3amaun NA-1.11K-1; UA-2.11K-1 | IIposepka
MHOTOKPUTEPHATEHON BBINOJTHEHUS
6 JIICKPETHOM JOMaIlIHUX paboT ]S(EPOC Ha 3K3aMCHC
ONTHMHU3ALMH HA (P3) )
rpada
NA-1.11K-1; UA-2.11K-1 | IIposepka
banaricossie i BBITOIHCHIS Bomnpoc Ha 5K3aMeHe
7 | GyHKIMOHABLHBIE JOMaIIHUX PaboT 12-15
rpadbt (P3)
COBpeMEHHbBIE NA-1.11K-1; UA-2.T1K-1 | IIposepka
BBIIIOJIHCHMUA BOHpOC Ha 5K3aMCHC
8 MIPWIOKEHUS TEOPUU
JOMAIIHUX padoT 10-20
rpadoB (P3)

Iloka3aTe/id, KPpUTEPHH U IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH UK

CooTBeTCTBHE ypOBHeﬁ OCBOCHHUA KOMIIETCHIUHA IIJIAHUPYEMBIM
pe3yjbTaTam Oﬁy‘leﬂﬂﬂ H KPUTCPUAM UX OLHCHUBAHUS

Kon u = = =
MOPOroBbIN 0a30Bblii NPOABHHYTHIH
HAHUMEHOBaHHUe
Onenka
KOMIIETCHIIUH
Ya0B/1eTBOPUTEIBHO
Xopouo / 3auTeHO Otan4HO / 32a4TEHO
/ 3a4TEHO
IIK-1 CniocobeH | 3nams: TEPMUHBI, | 3Hamb. Teopemwvr | 3namu. Teopemuvl
JIEMOHCTPHUPOBATh KOHKpETHbIE  (DaKThl, | TECOpUM aOCTPAKTHBIX | TEOPUHM  aOCTPaKTHBIX
6a3oBble 3HAHUS | METOABl U TPOLEAYpHl, | rpados, rpagos,
MaTE€MaTHYECKUX OCHOBHBIE IOHATHS, | HEOOXOIUMBIE s HEOOXOIUMBIE AT
n(WIN) €CTECTBEHHBIX | TEOPEMBI,  TpaBUJIa | pELICHUS PCOICHHA SKOHOMHKO-
HayK, MPOTrpaMMHUpO- | TEOPUH aOCTPAaKTHBIX | CTaHAAPTHBIX MaTEMaTHICCKHUX
BaHUA U MHOpMaILU- | rpados; SKOHOMUKO- [IOCTaBJICHHBIX
OHHBIX TEXHOJIOTUH Ymemy: UCHONB30BaTh | MATEMATUYECKUX HECTaHJIApTHBIX
CTaHIapTHBIC IOHATH, | 3aJad4. 3amaq.
IIpaBUIa WU IPUHLHUILL | Ymems. Vmemv:  NpUMEHSATH
Teopun aOCTPAKTHBIX | UCIOIbH30BATh TEOpUH AOCTPAKTHBIX
rpadoBKH. TIpoleayphsl 1 MeToxsl | TPAabOBKH B
Bnaoems: wmeronamu | Teopun aOCTpakTHBIX | KOHKPETHBIX
TeOpuH aOCTPaKTHBIX | rpadoBKU Jutst | IIPAKTHYICCKHUX
rpadoBkH, pelIeHns KOHOMHKO- | CHTYallusX, B BBIOOpe
HEOOXOIUMBIX I | MaTeMaTHYECKUX HMHCTPYMCHTAJIbHBIX




CooTBeTcTBHE YPOBHEH 0CBOCHHMS KOMIIETEHIINMHU IJIAHUPYeMbIM
pe3yJbTaTaM 00y4eHUsl U KPUTEPUSIM UX OLlEHMBAHUS

Koa u = = =
HANMEHOBANME MOPOTOBbI 0a30BbIi | NPOJABHHYTHIH
Onenka
KOMIIeTeHIIUH
YaoBi1eTBOPUTEIBHO
Xopouo / 3a4TeHo OTau4HO / 3a4TEHO
/ 3a4uTeHo
pelIeHus. SKOHOMMKO- | 33/1a4, B TOM YMCJE M | CPEICTB Ui
MaTeMaTHYECKUX HECTaHIapTHBIX 00paboTku
3ajau. CUTYyalUsX. 9KOHOMHUYECKUX
baxanasp noxasvieaem | Bradems: MeTONaMU | JaHHBIX B
HE JOCTAaTOYHBINA | TEOPUH aOCTPAKTHBIX | COOTBETCTBUU c
YpPOBEHb 3HaHWi | rpadoBKH, IIOCTaBJIEHHBIMHU
y4eOHOT0 1 | HEOOXOIMMBIX utst | ipopecCOHATbHBIMU
JICKIIHOHHOT O pereHus 3aJa4amMH.
marepuana, He B | IpoecCHOHAIBHBIX | Brademwv: MeTOAaMHU
IIOJIHOM o0beMe | 3a7a4 B JIIOOBIX, B TOM | TEOPUH a0CTPaKTHBIX
BJaJIeeT qucie u | rpadoBku e
NPaKTUYECKIMHU HEeCTaHIaPTHBIX pereHus
HaBBIKAMH, YYBCTBYET | MPO(ECCHOHAIBHBIX | SKOHOMHYECKUX
ce0s1 HEYBEpEHHO IIPH | CUTYaIHsX. 3a1ad, aHAIU3UPYET
aHanm3e baxanasp pe3ysbTaThl PacueToB
MEXIUCIUTUTMHAPHBIX | nOKA3bleaem U 00OCHOBBIBAET
cBsizell. B oTBere He | 1OCTAaTOYHBIM HOJIy4YEeHHBIE
BCETJa MPHUCYTCTBYET | YPOBECHb pe3yabTaThl, aHaIH3a
JOTMKa,  apryMEHThl | IPO(ECCHOHANBHBIX | U 00paOOTKU JaHHBIX,
IIPUBJIEKAOTCS 3HaHUH, CBOOOJHO | HEOOXOIUMBIX  JUId
HE/I0CTaTOYHO BECKHUE. | OIepupyer peLeHus
Ha MOCTAaBJICHHBIC | TIOHATHIMH, npodeCcCHOHATBHBIX
BOIIPOCHI METO/1aMHU OLIEHKU | 3a71a4 B JIFOOBIX, B TOM
3aTpyIHACTCS C | IpUHATHS  PEIICHHH, | YUCIIe "
OTBETaMH, TIOKa3bIBACT | UMEET IMpPeJICTaB/IEHNE | HECTaHJaPTHBIX
HEZ0CTaTOYHO 0 podeCcCHOHATBHBIX
riy0oKHe 3HaHUS. MEXIUCUUIUIMHAPHBIX | CUTyaLUsX.
CBA3SIX, yBsI3bIBAET | bakanasp
3HaHUS, TOJYYEHHBIE | HOKA3bIBaem HE
npu U3YYCHHUH | TOIBKO BBICOKHUI
Pa3INYHbIX YPOBEHb
TUCHUTUIAH,  YMEET | TEOPETUIECKHUX
aHaJIM3UPOBATh 3HaHUH o
MPAKTHYECKHE TUCHUTUTMHE, HO |
CUTYyallUH, HO | IIPOCJIEKHUBAET
JIOITyCKAeT HEKOTOPBIE | MEKIUCIUTUTMHAPHBIC
norpemHoctd. OTBET | CBS3M. Ymeer
MOCTPOEH  JIOTUYHO, | YBSI3bIBaTh  3HAHWUS,
MaTepuasl Hu3jaraercs | HoJy4deHHBIE npu
XOpOIIMM  SI3BIKOM, | U3YYEHHUH Pa3TMYHBIX
MIPUBJIEKAETCS JMCLIUTUINH,
WHPOPMATHUBHBIA W | aHAJTM3UPOBATH
WUTIOCTPUPOBAHHBIN | IPaKTUYECKHE
MaTepuasl, HO TIPH | CUTYalllH, IPHHAMATh
OTBETE JIOMYCKAET | COOTBETCTBYIOLIHE
HEKOTOPBIE penieHusl. Ortger,




Koa
HANMEHOBAHHE
KOMIIETeHIHH

CooTBeTcTBHE YPOBHEH 0CBOCHHMS KOMIIETEHIINMHU IJIAHUPYeMbIM
pe3yJbTaTaM 00y4eHUsl U KPUTEPUSIM UX OLlEHMBAHUS

NMOPOroBbIN 0a30BbIi \ MPOJABUHYTHIN
Ouenka
YnosaersoputenHO Xopouo / 3a4TeHo OTJH4HO / 32aY4TEHO
/ 3a4TEeHO

MOTPELIHOCTH. MOCTPOEH  JIOTUYHO,

Bompocsl, MaTepUall U3J1aracrcs

3a/1aBacMble YETKO, ACHO,

MpenoaBaTesieM, HE | XOPOIIUM  SI3BIKOM,

BBI3BIBAIOT aprymentupoBaHo. Ha

CYLICCTBCHHBIX BOIIPOCHL OTBCYHACT

3aTpyAHCHUI KpaTkKo,
apryMeHTHUPOBAHO,
YBEPEHHO, o
CYILIECTBY

TunoBbie KOHTPOJIbHBbIE 32 IaHNUSI UM HHbIE MATEPHAJIbI, HEO0OXOUMBbIe [IJISl OLIEHKHU
3HAHMH, YMEHHH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XAPAKTEPU3YIOIIUX 3TAIbI
(opMupoBaHUA KOMIIETEHINH B MpoLiecce OCBOeHHsI 00Pa30BaTeILHOI MPOrpaMMbl

Ilepeuennb BONPOCOB, 0TBOAUMBIX HA CAMOCTOSITEIbHOE OCBOEHHE TUCIUIIUHBI, (GOPMBI
BHEAYIMTOPHOI CaMOCTOSITE/IbHOI PadoThI

HanmeHoBaHue TeM
(pa3neioB) IMCUUNIHHBI

Hepeqem, BOIIPOCOB, OTBOAUMBIX
HAa CAMOCTOATECJIBbHOC OCBOCHUEC

DopMmblI
CAMOCTOSATEIbHOI padoThI

BHEAyIUTOPHOMI

Tema 1. OcHOBHBIE
MOHSTHS TeOpHH rpadoB

I'padpr  Oospiioli  pa3MepHOCTH.
Huaamuuaeckue rpadul. OCHOBHEIC
TIOHATHS.

PabGora ¢ yueOHO# nmTeparypoil. Pemenue
THIOBBIX 3anadq. Pa36op BOIPOCOB IO Teme
3aHATHSL. BBIIOMHEHHE TOMAIITHIX 33IaHAN K
KKIIOMY 3aHATHIO.

Tema 2. Metpuueckue u

MeTpI/I‘ICCKI/IC H CTAaTUCTHYCCKUC

Paborta ¢ yueGHOI nuTepaTypoii. Perrenue

TOTIOJIOTHYECKHUE XapaKTepUCTUKM  JUHAMHYECKHX | THIOBBIX 3amad. Pa3bop BompocoB mo Teme

XapaKTepUCTUKH TpadoB rpadoB  u TpaoB  OONBIION | 3aHATHS. BhInosHeHne noMantHuX 3a1aHuN K
Pa3sMEpPHOCTH KaX/IOMY 3aHSTHIO.

Tewma 3. YUyBCTBUTEIBHOCTD u | Pabota c yueOHOW nuTeparypoil. Pemenue

OnTUMH3aHOHHLIE
3aja4m Ha rpadax

YCTOMYMBOCTb 3aJa4 JUCKPETHOH
ONTUMH3ALNHU Ha Tpadax.

TUTIOBBIX 3a7a4d. Pa30op BOMpOCOB MO TeMe
3aHATHS. BeIMoaHEHNEe TOMANIHUX 3aJaHUH K
KKJOMY 3aHSITHIO.

Tema 4. IToTOKOBBIE
AITOPUTMBI 33J1a41
ONTUMHU3ALNH HA

oprpadax.

IToToKM MUHUMAJILHON CTOMMOCTH.
Anroputm OpiuHa.

Pabota ¢ yuebHOIl nurTepaTypoil. Permenue
TUTIOBBIX 3a7a4d. Paz0op BOMpPOCOB Mo TeMe
3aHATUA. BhINONHEHNE TOMaIIHUX 3aJaHui K
KaXXIOMY 3aHSTHIO.

Tema 5. Ceenenue 3amaq
KOMOWHATOPHOM
ONTUMHU3AIUH K 3a1a4aM
JINHEWHOTO
MIPOTPaMMHPOBAHHUS.

CeTeBOM CHUMILUIEKC-METO. 3ajaya
ITOTOKOB BO BPEMCHH.

Paborta ¢ yueGHOI nuTepaTypoii. Perrenue
THIIOBBIX 3aj1a4. Pa30op BOIPOCOB 1O TeMme
3aHATHA. BRINONHEHNE TOMaNIHUX 331aHKi K
Ka)XJIOMY 3aHSATHIO.

Tema 6. 3amaun
MHOTOKpUTEpHUAIbHON
JUCKPETHOIN ONTHMHU3AINH

Ha rpadax.

MeTtoanku HCCJICJOBAHUS
YCTOMYMBOCTH  pPELIEHUH  3anau
MHOTOKPUTEPUAIBHON TUCKPETHON
ONITUMH3AINHU Ha Tpadax

Pabota ¢ yuebHOI nuTepaTypoil. Permrenue
TUTIOBBIX 3a7ad. Pazbop BOMpPOCOB 1O Teme
3aHATHSA. BEITIOJIHEHHE JOMAITHUX 3aJaHUN K
KKJIOMY 3aHSITHIO.

Tema 7. banancoBble n
(yHKIMOHANbHBIE IpadBbl.

Monenu MHPOPMAIIMOHHOTO
B3aMMOJICHCTBHS Ha rpadax.

Pabota ¢ yuebHoO# nmuTepaTypoil. Pemenue
THUIIOBBIX 3a/ad. Pa30bop BompocoB mo teme




3aHATHU. BelmonHeHue JOMAaIIHUX 3aI[aHHﬁ K
KQXXJIOMY 3aHATHIO.

Tema 8. CoBpeMeHHBIE MopenupoBanue CTpyKTyphl | PaGota ¢ yueOHOU smreparypoil. Pemenue
MPUIIOKESHUS TEOPUU TpaH3aKMi B KPUOTOBAJIIOTHBIX | THIIOBBIX 3ajad4. Pa30op BOMPOCOB MO Teme
rpados IUIATeKHBIX CUCTEMAX. 3aHsTHs. BhIMOMHEHHE TOMAIIHUX 33JaHuil K

KaXJOMY 3aHATHIO.

IlepeuyeHb BONpPOCOB, 3aIaHUI, TeM JIS MOATOTOBKH K TEKYIeMY KOHTPOJII0
Ipumepot 3a0anuit KOHmMpPoOaLHOU PAdOMbL

1. I'pad 3aman muHoxectBoM BepmuH V = {a,b,c, d,e, f } u mHOXKECcTBOM pebdep
E = {(a,c),(a, f),(b,c),(c, d),(d, f)}. Hapucyiire sToT rpad, mocTpoiTe I HErO MAaTPHIIBI
CMEXHOCTH M HHIUAECHTHOCTH, CITMCKHA CMEKHOCTH.

2. B rpade 30 Bepmmn um 80 pebep, kaxmas BepUIMHA MMEET CTENEHb 5 WiH 6.
CKOJIbKO B HEM BEpUIMH CTENEHU 57

3. B rpade xaxxnas BepiimHa uMeeT CTENEeHb 3, a YUCII0 pedep 3aKiItoueHo Mexay 16
1 20. CKOJIBKO BEpIIHUH B 3TOM Tpade?

4, Hatinute Bce abcTpakTHbIC rpadbl ¢ 4 BepIIMHAMM.

5. Haiigure BCC abCTpaKTHBIC rpadbl c HaboOpoM CTCTICHEH
a) (2,2,2,3,3,4); 6) (2,2,2,3,3,3).

6. I'pap G mmeer mHOXkecTBO BepmmH {1,2,..., n}. Uucno pebep B moarpade,
MOJTYyYECHHOM yJaJIeHHEM BEPIIUHEI | , paBHo M, i = 1,2,..., n . Ckonbko pebep B rpade G ?

7. I'pa¢ umeet n BepuuH 1 M pe ep. CKONBKO y HETO pa3InuHbI

a) OCTOBHBIX;
0) MOPOXKIEHHBIX TTOATrpadoB?

8. IIpencraBeTe rpad Cs Kak 0OBEIMHEHHE TPeX IpadoB ¢ MHOXKECTBAMHU BEPIIHUH
{1,2,3,4}, {1,2,5,6}, {3,4,5,6}.
9. BepHo yn, uto s1t0001i rpad ¢ 6 BepIIMHaAMU MOXHO MPEJCTaBUTh KaK 00bEIMHEHUE

Tpex rpadoB ¢ TaKUMH MHOXKecTBaMH BepmuH? BepHo nm, uto moboi rpad ¢ 6 BepmmHaMH
MOKHO TIPEJICTaBUTh Kak 00beIMHEHUE TpeX rpadoB ¢ MHOKecTBamu BepmuH {1,2,3}, {3,4,5},

{5,6,1}?

10.  Kakoil HanOonpmmii [uamMerp MoxeT ObITh y rpada ¢ n BepmuHamMu? CKOJIBKO
umeeTcs (a0CTpakTHBIX) rpadoB ¢ TAKUM JUAMETPOM?

11.  Haiigute Bce (C TOYHOCTBIO J10 ©30MOp(du3Ma) rpadsl ¢ 5 BeplInHAMH AUaMeTpa 3.

12. Moxer i paguyc rpada B pe3yibraTe J00aBlIeHUS OJHOTO HOBOTO pedpa

a) YBEIUYUTHCS; 0) YMEHBIIUTHCS; B) OCTAThCS MPEXKHUM?

13. Haiinute Bce (¢ TOUHOCTHIO /10 n30Mopdu3Ma) rpadsl ¢ 5 BepunHaMu paauyca 1.

14.  Haiigute Bce (C TOYHOCTBIO 10 U30Mopdu3ma) rpadsl ¢ 4 BepLUIMHAMU, UMEIOLIUE
TOYHO OJTHY IIEHTPAJIBHYIO BEPIIUHY.

15.  Haiigute nuametp u paauyc rpaga C3xCs.

16.  Tloctpoiite rpad nepecedeHunit a) rpaHel TpexMepHoro Kyda; 6) pedep rpada K.

17.  Ckonbko pebep B rpade nepeceuenuii pedep rpada Kn?

18. I'pad mepecedeHuii cemeiicTBa WHTEPBAIOB Ha MPSIMO Ha3BIBAIOT rpadom
MHTEPBAJIOB.

19. Kakwue u3 cnenyrommx rpadoB sBistores rpadamu uaTepBaIoB: C3, P4, C4, Ka, Cs,
K23, Ki5?

20. ['pad nepeceuennii ceMencTBa IyTr OKPYKHOCTU Ha3bIBatoT rpadom ayr. Kakue u3
rpadoB Npeablayel 3aaaun SBIsgoTcs rpadamu ayr?

21.  CKOJBKO WMEeTCs HEOPHEHTHPOBAHHBIX TIpad)oB ¢ N BepIIMHAMHU, B KOTOPBIX
JIOITYCKaroTCs NeTIIn?

22. Haiinure uucno opueHTHpOBaHHBIX IrpadoB ¢ N BepUIMHAMH, B KOTOPHIXY a)

BO3MOJKHBI HCTHI/I;ﬂ6) IETCIIb HCT;ﬂB) NETCJIb HCT U KaXXJasd Iapa pa3JIMYHbIX BCPIIMH COCANHCHA



He Ooree yeM oJHUM peOpoM;ir) BOZMOXKHBI METJIM M KaXKJast apa BEpIIUH coelMHeHa He Ooiee
9YeM OJHUM peOpoM; Y1) meTesb HeT U KaKAas Imapa pa3IMYHbIX BEPIIUH COSANHEHA TOYHO OJJHUM
pebpom.

23.  Haiinute uwmcio rpadoB ¢ N BepUIMHAMH, B KOTOPHIX BO3MOXHBI U
OpPUEHTHPOBAaHHBIE 1 HEOPHUEHTUPOBAHHBIE pedpa (HO HE METIH), IPUYEM JBE BEPIINHBI MOTYT
OBITH COEMHEHBI HE 00JIee YEM OJTHUM PEOPOM.

24.  HaiinuTe 4nCiI0 HEOPHEHTUPOBAHHBIX MYJIbTHUTPa(oB Oe3 meTesnb, B KOTOPBIX s
Ka)/10} Iapbl BEpPILINH UMeeTCs He 00Jiee YeThIPEX COSIMHSIONIMX 3TH BEPIINHBI pedep.

25. Haiimure uucno rpadoB ¢ N BepmmHamu, B KOTOphIX [a) nmanHbie K BeprinH
SBIISIOTCSI U30JIMPOBAHHBIMU (MMEIOT cTeneHsb 0);

26.  0) HET M30JMPOBAHHBIX BEpIIMH. BepHO 1M, YTO MOUYTH BCE rpadbl HE UMEIOT
U30JIMPOBAaHHbBIX BEPIIUH?

27.  Ecmu k rpady ¢ n — 1 BepunHO#l 100aBUTH €Ile OAHY BEPIIMHY U COCITUHUTDH €€

pedpaMu cO BCEMHU BEpIIMHAMM HEYETHOM CTENEeHM, TO IMOJIyduTCs rpad c N BeplIMHAMH, B
KOTOPOM CTENEHU BCEX BEpIIMH 4YeTHBI. CKOJIBKO MMeeTcs TpadoB, Y KOTOPBIX CTEMEHHU BCEX
BEpILIMH YeTHbI? BepHO Jn, yTO mOYTH BCe rpadbl UMEIOT BEPIINHBI HEUETHON cTeneHn?

28.  CKOJBKO MMeEEeTCS TOMEYEHHBIX IpadoB C N BEpIIMHAMH, Y KOTOPBIX CTEIEHb
Ka)kKJ10M BEepIIMHBI paBHa 17

29.  CKOJBKO DPa3IUYHBIX TOMEUYEHHBIX TIpad)OoB MOKHO MOJIYYHTbH, JOOABISISI OIHO
HOBOE pedpo k rpady Cn?

30.  CKOJBKO pa3NMyYHBIX a0CTPAKTHBIX Tpa(oB MOXKHO IOIYyYUTh, JOOABISAS OIHO
pedpo k rpady Cn?

31.  CKOJBKO Pa3TUYHBIX TOMEYEHHBIX TI'pa)OB MOKHO MOJIYYUTh, JOOABISAS OIHO
pebpo k rpady Pn?

32.  CKOJBKO pPa3NMYHBIX a0CTPAKTHBIX Tpa(oB MOXKHO IOIYYUTh, JOOABISAS OIHO
pebpo k rpady a) P7? 6) Ps?

33.  CKOJBKO Pa3IUYHBIX MOMEYCHHBIX TPa(OB MOXKHO MOIYYUTh, IEPEHYMEPOBBIBAS
BEpIIMHBI rpada

a) K1,4? 6)Ps? B) Cs?

34.  Ckonbko pebep B rpade ¢ N BeplIIMHAMHU, €CIM B HEM MMEETCSl €MHCTBEHHBIN
UKI?

35.  Ilepeuncnure Bce abcTpakTHbIE JIepeBbs ¢ 6 (7) BepIIMHAMHU.

36. B nepese umeercs 40 BepmuH cTeneHu 4, BCE OCTAIbHBIC BEPIIUHBI — JIUCThHS.

CKOJIBKO JIUCTHEB B 3TOM JiepeBe?

37. B nepese mmeercs poBHO Tpu jwmcta @, b, ¢ , mpuuem d(b, c)=21, d(a,b)=37,.
d(a,c)=44. CkoybKo BCEro BEpIIMH B 3TOM JiepeBe?

38.  JlepeBO MMeeT JBE LEHTpaIbHBIE BEPIIMHBI, @ €r0 paanyc paBeH 6. Uemy paseH
JIMaMeTp o aepesa?

39.  CKOJBKO pa3IMYHBIX aOCTPaKTHBIX JBYIOJBHBIX Tpa(oB MOXKHO TIOTYYHTH,
no6asiisis 01HO pebpo k rpady a)P7 ; 6) Ps ; B) C12?

40.  Kakoe HauMeHbIlIee YHCIIO0 pedep HyKHO ynanuTh u3 rpada Kg , 9To0BI momyauics
JBYJOJBHBIN rpad?

41.  JIBynonbHbIN rpad uMeeT K KOMIOHEHT CBSI3HOCTH. KakuM YUCIIOM CIIOCOOOB €ro
MOYKHO pa30uTh Ha JBE 1077

42. CKOJIBKO CYIIECTBYET aOCTPAKTHBIX DIIIEPOBBIX TpadoB ¢ 5 BepmmHaAMu?

43.  T'pad Kss HyXHO TpeBpaTuTh B diliepoB, U3MeHss (ynanss u 1o0asisist) pedpa.

KakoBo HanMmeHblIllee YUCI0 U3MEHEHUH, €ClI pa3peniaercs

a) TOJIBKO yJalATh pedpa;

0) TOTbKO T00ABIATH pedpa;

B) M YOAJIATh, U 100aBIATH?

44,  Tlpocnemnute paboTy aJropuTMa TMOCTPOCHHS ditiepoBa mukiaa Ha rpade Kaa.
Bepmmnsl ogHOM 101u MMeErOT HoMepa 1-4, npyroit — HoMepa 5-8, crapT B BepunHel. Beskuit



pa3, KOrja HMMEeTCsl HECKOJIbKO HENpOWIEHHBIX pedep, MO KOTOPHIM MOXKHO MPOAOJIKUTH
JBY)KEHUE, BEIOUPAETCS TO U3 HUX, KOTOPOE BEJET B BEPLIMHY C HAUMEHBIINM HOMEPOM.

45.  AJropuT™m HOCTPOCHHS 3HIepoBa LKMKIA puMeHsercs K rpady Pn . Kakos Oyzer
oTBeT (conepkumoe creka C B KOHIIE pabOThI airoput™a)?
46. UYro HYXHO H3MEHUTh B QITOPUTME IIOCTPOCHHUS OHiJiepoBa ILHKIA, YTOOBI

MOJIYYHJICST aJITOPUTM TOCTPOEHUS dijIepoBa MyTH B Tpade ¢ AByMS BEpIIMHAMH HEYETHOU
CTEIeHn?

47. Ckonp 0 cymecTtByeT aOCTpakTHBIX TpadoB ¢ 5 BepHIMHAMH, HMEIOITUX
raMUJIbTOHOB LIUKI?

48. B kakux u3 cienyromux rpadoB UMeeTcs raMHIJIbTOHOB I[TUKIT?

1) Ksj3; 2) Kza; 3) P3xP3; 4) P3xP4; 5) PaxPa.

49. Ilpm KaKuX p u q B rpade Kpg UMeeTCs
a) raMWIbTOHOB LIMKJI?90) raMHIBTOHOB IyTh?

50.  Ilpum kakux N cymecTByeT raMuabTOHOB UK B Tpadeda) P3xPn;40) P4xPn?

51.  Haiinure xpomarudeckoe guciio rpados Kpg, Pn, Cn, Qn .

52.  Haiinure xpomaruueckoe yucio rpada C4xCr

53.  Jlns Kakux U3 CIeayromuX rpad)oB alrOPUTM MOCIEI0BATEIBHON PACKPACKH 1aeT
TOYHBIN pe3yNnbTaT Npu JH0O00M yropsaaodeHuu BepuuH: P3, Pa, Cs, Ce.

54.  BepHO 1M, YTO AaNrOPUTM IOCJIEIOBATENIbHOM pacKpacku, NPUMEHEHHBIM K

JBYIOJIbHOMY Ipady, Bceria Aaet onTuMaibHYI pacKkpacky?

55. Haiinure xpomatuuecknii nanekc rpados Ce, C7, K33, Ka 4, Ks, Ks.

56.  Kakwe u3 ciaenyromumx yTBepKIeHUN BEpHBI AJIs JTF0OOT0 B3BEIIEHHOTo rpada?

Ecnu B rpade mmeercss eTMHCTBEHHOE PeOpO HAUMEHBILETO BECa, TO OHO MPHHAIICKUAT

KaKJOMY ONTUMAIBHOMY KapKacy.

Ecnu B rpade mmeroTcs TouHO ABa pedpa HAMMEHBIETO Beca, TO OHU 00a MPHUHAIIE)KAT

KaKJIOMY ONTUMAIBHOMY KapKacy.

Ecnu B rpade umeroTcs TOYHO Tpu pedpa HAMMEHBIIETO Beca, TO BCe OHU MPHUHAIIIEKAT

KaKJIOMY ONTUMAIBLHOMY KapKacy.

Kaxxnoe pebpo MHHMMAIbHOTO Beca MMPHUHAMICKUT KAKOMY-HHUOYIh ONTUMAIBHOMY

Kapkacy.

57.  Bepuunbel nonHoro rpaga Kpg pasmemarorcs B B IENOYHMCIECHHBIX TOYKax
npsmoyronbHuka [1, p]x[1, q]. Bec kaxmoro pebpa paBeH €BKIMIOBON UIMHE OTpe3Ka,
COEIMHSIOLIET0 BEPIINHBI ATOr0 pedpa.

Uemy paBeH Bec ONTUMAILHOTO Kapkaca Jiist 3Toro rpada?

KaxkoB O6yner Bec onTuMaibHOTO Kapkaca, eciu u3 rpada yganuts Bce pedpa auHbI 17

KaxoB OyneT Bec onTuManbHOTO KapKaca, eClid U3 rpada yaaauTh Bce pedpa ¢ JuinHaMu 1,

2 u+/2, ap=q=8?

KaxkoB O0yneT Bec onTuManbHOTO KapKaca, eciii u3 rpada ynanuTh Bce pedpa ¢ jimmHaMu 1

V2, ap=q=8?

58.  Kapkacsl, MOCTpOEHHBIE I HEKOTOPOro rpada ¢ moMoIpio anroputMos [Ipuma,
Kpackana u JIeWKCTpbl, MMEIOT COOTBETCTBEHHO Beca @, b u C. Kakoe u3 ciemyromux
COOTHOIIIEHUH 00s13aTeIHbHO BBITTOJHSIIOTCS TS OTHX uyrcen? 1) a>c; 2) a=b; 3) b<c; 4)
b=c.

IIpuMepsl 3aJaHNH NPAKTHYECKHUX 3aAHATHH

1. [Toctpouts rpad obuieHus (cBsizeil) rpynmnsl B conuanbHoi cetu. Haiitu ocHOBHBIE
CTPYKTYPHBIE XapaKTepUCTUKH (paauyc, AMAMETp, TOYKH COUWIEHEHHs W MOCTBI, peOepHas u
BEPIIMHHAS CBS3HOCTh, THCTOTPAMMYy CTETIeHEeH BEpIIMH) MOCTpoeHHOro rpada. Jlms momcka
XapakTEepUCTHK Tpada JOMyCKaeTcs HCHOJIb30BAHUE CHEIHMAIM3HUPOBAHHOTO IPOTrPaMMHOIO
obecrieuenne. BuszyannsupoBaTh TOCTPOSHHBIH rpad.

2. [Toctpouts rpad obuienus (cBsi3ed) rpynmbl MO CHUCKAM KOHTAKTOB MOOMIIBHBIX
teneoHoB. HaliTi OCHOBHBIE CTPYKTYPHBIE XapaKTEPUCTHKH (PAIHyC, IMaAMETP, TOUKHA COWICHEHHUS



U MOCTBI, peOepHasi U BEpIIMHHAs CBA3HOCTb, TUCTOrPaAMMY CTEIEHEH BEpIIMH) MOCTPOSHHOI'O
rpada. Jlns moMmcka XapakTepUCTHK rpada IomycKaeTcs HCIOJb30BaHHE CIEHUATIN3UPOBAHHOIO
nporpaMMHoOro obecrieueHre. CpaBHUTH MOJIy4EHHBIH rpad) ¢ aHAIOTUYHBIM T'pad)oM, ITIOCTPOSHHBIM
B IIPEIBIAYILEM 3aJaHUH.

@DoH/1 OLIEHOYHBIX CPEACTB /JIsl MPOBeAeHNsI POMEKYTOYHOM aTTecTaAlMU 00yYa0INXCs
0 JUCIHILINHE:

Hepequb KOMHCTCHI_II/Iﬁ C yKa3aHI/I€M I/IHI[I/IKaTOpOB X JOCTHUXKXCHHUA B Hpouecce OCBOCHUS
00pa3zoBaTeNbHON MPOrpaMMBbI COAEPKUTCS B pazzeie 2 «llepedeHs mIaHUpyeMbIX pe3yIbTaTOB
OCBOCHHUSI 00pa30BATEIBHOM MPOrPaMMbI C YKa3aHHEM WHAWKATOPOB WX JOCTHKCHHS U
MJIAHUPYEMBIX PE3YJIbTaTOB OOYUECHHS 110 TUCIUTIIINHE.

TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MAaTePUAJIbl, HeOOXOAMMBbIE 1JI51 OLlEHKHU
HHIMKATOPOB J0CTHKEHUS KOMIIeTEeHI[Uii, YMEHUH ¥ 3HAHUI

(dbopMyIUpoOBaTh U pEIIaTh
CTaHIAapTHhIE  3a/a4d B
KOHKPETHON  TpoOIIeMHOMI
obnactu

Kon HaumMmenoBanue IIpumepsl 3agaHuil 1J1s1 OLEHKH UHIMKATOPOB
KOMIIETEHIINH KOMIIETEHIIHH AOCTHKEHHUSI KOMIIETeH it
NI -1TIK-1 | MMeeT mpakTUYECKUA OMBIT 1.CucremHo HOAXOAHT K BBLIOOPY
HAY4YHO-HCCIIEZIOBATEILCKON | MATEMATHYECKHX METO/I0B | cucTreM
NeSTeNbHOCTH B 06nmacty | MPOrPAaMMHpOBAHMs /UIsl PellieHHsl NPUKIIAIHBIX 32124
OCTPOEHHUS 3anamme 1. .
. IIpoBenute pacuer anroputma JIeMKCTpbl AJA
MaTeMaTUYECKUX  MOJENEH,
3agaHHoro rpaduueckuM crnocoboM rpada B cpene MS
MPOrPaMMHUPOBAHUS M | Excel.
WH(OPMAITMOHHBIX
TEXHOIOT Ui 2.PaspabarbiBaer AJTOPHTMBbI pemenust
NPUKJIATHBIX 3aga4 c HCMOJIb30BaAHHEM
MaTeMaTH4ecKHX MeT010B
Saganmue 2.
Pazpaboraiite 2-npUONMIKEHHBIH alTOPUTM  JUIA
3a7a4d  TOWCKAa  MAaKCHMalbHOTO  IapOCOYETaHHs
MHHHMAIIBHOTO BeCa B HCOPHEHTUPOBAHHOM rpade.
3. Peanu3dyer ajroputMbl € HCHOJIb30BAHHEM
COBpPEMEHHBIX CHCTEM NMPOrpaMMHUPOBAHUS
3aganmue 3.
IIpoBenute pacuer anroputma JelkcTpbl As
3aJJaHHOTO TpadUIecKuM crocobom rpada B cpene Python.
nJ1-2.11K-1 Vmeer HaXOJIUTh, 1. Biageer MaTreMaTH4YeCKHM  aNIaparoM,

HEOOXOAMMBIM 11  Pa3paloTKH BBIYHCIUTETbHBIX
aJrOpMTMOB
Saganmne 1.

Onummre NpUOMIDKEHHYI0 CXeMy Uil 3afaddl o
KOHKYPEHTHBIX TIIOTOKaX, WCIONb3YysSd MPUOIIKEHHYIO
cXeMy Ui 3aJadyd O MHOTOIPOJYKTOBOM IIOTOKE B
Ka4yecTBE MOINPOrPaMMBI.

2. PazpabaTbiBaeT BbIYHCIUTEIbHBIE AJITOPUTMBI

JJIs1 pelieHus 32124 B 00/1aCTH IKOHOMHUKHU U (PMHAHCOB
3ananme 2.

[octpoiiTe 2-npuOIMKEHHBIN aITOPUTM JJIS 3aa9d
0 BEpUIMHHOM TIOKPBITHM HauMeHblled MomHoctH. C
MTOMOIIIBIO TTOKCKA B MIIyOHHY NOCTpoiite B rpade G nepeBo
M BBIJANTE MHOXXECTBO BHYTPEHHHX BEPIIMH S 3TOrO
JiepeBa.

Ilpumep munoewix 3adanuii




3aganme 1. HaiiTu ocHOBHBIE XapakTepuCTHKH rpada (IKCIEHTPUCUTETHl BEPIIMH,
CTETNEHH BEPIIUH, MaTpUlla CMEXHOCTH, YHCIIa BEPIIMHHONW U peOepHOM CBS3HOCTH, paauyc,
JMaMeTp ¥ IUaMEeTPajbHYIO LEeMb, IJIOTHOCTh W HEIUIOTHOCTh, XPOMATHUYECKOE YHWCIO) IO
JaHHBIM, MPUBEIEHHBIM B TaOmauIe sl Mojenu rpada, npeAcTaBIeHHOr0 pUCYHKOM. B ciiydae
HECBSI3HOTO Tpada XapaKTEPUCTUKH CIEAYeT HAUTH A1 O0JbIIeil KOMIIOHEHTHI.

3aganue 2. Haiitu Tpu Hen30oMOpGHBIX OCTOBHBIX JAepeBa rpada B cioyuae HecBsS3HOTO
rpada OCTOBHEIC IEPEBhs CIIEAyeT HAUTH ISl O0JbIIEH KOMIIOHEHTHI.

3aganue 3. Haiitu ocTtoBHOE NepeBO MUHMMAIILHOTO Beca rpada.

3aganue 4. [loctpouth (HapucoBaTh) HEOPUCHTHPOBAHHBIA CBsi3HbIN Tpad G = (V,E),
|V| =16, |E|=32. Ilepenymepyiite BepummHbl u pebpa rpada G. CdhdopmyaupoBarhb
MHUHHMAaJIbHO BO3MOXKHYIO TTOCIIE0BATEILHOCTh MPOCTHIX omnepauuii Hag rpadgom G Takux, 4yTo
JUTSL TIOJTYYCHHOU B PE3YJIbTaTe 3THX OMNEPAIIHH IMOCIEI0BATEILHOCTH CBA3HBIX I'padoB Gy, Go, G

Bepuo r(G) = r(Gy) — 1 =r(G,) — 2 =r(G3) — 3.

3aganue 5. ChopmynnpoBaTh MUHUMAIBEHO BO3MOXKHYIO TIOCIIEI0BATEIBHOCT MPOCTHIX
omepanuii Haa rpapoMm G Takux, 4YTO Ui MOJYYEHHOHM B pe3ylbTaTe ATHX ONepauuit
M0CJIeIOBATEIbHOCTHU CBsI3HBIX rpadoB G1, G5, G3

Bepuo d(G) = d(G;) +1 =d(G;) + 2 =d(G3) + 3.

3aganue 6. IIpoBectu pacuer anroputma JIeHKCTphl IS 3alaHHOTO TrpadUuecKuM
criocobom rpada B cpene MS Excel.

3aganue 7. IlpoBectu pacuer anroputma JIeHKCTphl Uig 3alaHHOTO TrpaduuecKuM
cniocoboMm rpada B cpene Python.

Ilpumepvl meopemuueckux 6onpocoe K IK3ameny/3auenty

1. OcHoBHble omnpeneneHuss W O0O3HA4YEHUs, CBsA3aHHblE C Trpadamu, oprpapamMu U
myibTurpadamu. Criocodsl 3amanus rpadoB. MaTpuipl CMEKXHOCTH U MHIUACHTHOCTH, UX
CBOMCTBA.

2. Anroputm JIeWKCTpbl TOHWCKa KpaTdalllero IyTH MEXIy JABYMS BEpIIMHAMHU.
MonudunupoBannsliii anroputMm Jlelikctpel (anroputm ®opna). Hawmnyumias crpaterus
pa3MelleHns KanuTana Kak 3ajada o Kpardaimem mytd. AnroputMsl @uonna v [lannura
IOMCKa BCeX KpaTyalimx myTei Ha rpade.

3. 3amava 0 MakCHMaJbHOM TOTOKE B ceTH. AnroputMm @opaa-Dankepcona. Pemenne 3agauu o
MIOMCKE MMOTOKAa MMHUMAaJIbHOW CTOMMOCTH.

4. 3ajgada O MOYTAJIBOHE JJIS OPUEHTHPOBAHHOIO U HEOPHUEHTHPOBAHHOIO rpadoB. Metomsl
peuIeHus.

5. 3amaua o xomMmuBOsDKepe. ['aMHIBTOHOB KOHTYp. ONTHUMaJIbHBI TaMHJIBTOHOB KOHTYP.
Metoapl pemenus 3aja4a 0 KOMMHUBOSIKEDE.

6. 3amaya 0 HaWMEHBIIEM JIOMUHHUPYIOIIEM MHOXECTBE BEpIIMH. 3ajada O Kpardaimem
raMHJIBTOHOBOM ITUKJIE.

7. 3amaya 0 MakCMMaJbHOM IOTOKE B ceTH. PelieHue 3amay KOMOMHATOPHOW ONTHUMM3ALUU
cpenctBamu MS Excel.

8. OOmas MmOoCTaHOBKAa MHOTOKPHUTEPHAIBHON 3aJa4 TUCKpEeTHOW onrtuMmu3anuu. Ilapero-
ONTUMAJIbHBIE PEILIEHUSI MHOTOKPUTEPHAJIBHBIX 3a7a4 JUCKPETHON ONTUMHU3ALINN.

9. T'paduueckuit MeTO pelICHUs IBYKPUTEPHATHHOH 3a/1a4H JUCKPETHON ONTHMH3AIINH.

10. Onpenenenne 3HaKOBBIX I'pa)OB U TEOPUS CTPYKTYPHOTO OanaHca.

11. [IpumeHeHre B3BEIIEHHBIX OPrpagoB W MMITYJIbCHBIX MPOIECCOB JJISi MOEINPOBAHUS
CJIOXKHBIX cUcTeM. KOTHUTHUBHBIE KapThl.

12. MoaenupoBaHHe COUATBLHBIX CETEH.

13. Mansie Mupsl U Oe3MacIiTaOHbIE CETH.

14. TuckperHble Mojienn (PMHAHCOBBIX CUCTEM M KPUIITOBATIOTHBIX MJIATEKHBIX CUCTEM.

15. Onucanue rpada GoHIOBOrO PHIHKA.

16. Mozens B3aUMOJICHCTBHUS B MEKOAHKOBCKOW CETH.



4.2 MeToanuyeckne MaTepHaJibl, ONpeae/siionue Npouea1ypbl OeHNBAHUS 3HAHUH, YMEHMI,
HABBIKOB M (MJIM) ONBITA [JAEATEJbHOCTH, XAPAKTEPU3YKIIHMX 3Tanbl (GopMHPOBAHMSA
KOMIIeTEeHLM I

Jlis  ycrnemHoro BBINOJHEHUs Ja0opaTopHOl paboThl O0ydaromemycsi Cleayer
O3HAKOMUTBCSI C TEOPETHYECKOW 4YacThbl0 IUCHMIUIMHBI IO TeMe JabopaTopHOH paboThI,
U3JI0KEHHOM B JeKIMsX [5, www.statlab.kubsu.ru]. C 1ienprio 6osee MOIHOIO M YriyOJIE€HHOTO
MOHMMAaHUS TEOPETUYECKOTO MaTepuaia MOTYT ObITh MCIOJb30BaHbl UCTOYHHUKHU, YKa3aHHBIC B
CIIMCKE OCHOBHOW nutepatypbl [1-4], nononnutensHoit [1, 2], a Tarxke I[lepedenn pecypcos
MH(OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTu «lHTepHeT», HEOOXOIUMBIX HJIsi OCBOCHUS
JUCLUIUINHBI, YKa3aHHBIN B 11.6.

Kputepuem n0MKHOM NOATOTOBKM CTYAEHTOB K BBHINOJHEHHIO JaOOPAaTOPHBIX paboT
SBIISIOTCSL TIPUOOPETEHHbIE 3HAHHWSA, IO3BOJSIONIME O€30IIMO0YHO OTBETHTH HA BOIPOCHI,
chopMyIIMpOBaHHbIE IO KaXXI0M Teme jabopaTopHbIX padoT. s mpuoOpeTeHHs IOKHBIX
HABBIKOB K PELICHUIO 3a/lay IPENIoJIaracTcsl pelleHue 3ajad Ha Ja0OopaTOpHBIX 3aHATUSAX B
yu4eOHBIX ayIuTOpHUSAX TIOJ PYKOBOJACTBOM IIpernojaBaTeli. 3aKpeluieHue MpHOOpPEeTeHHBIX
HAaBBIKOB OCYILIECTBIIACTCS BHEAYIUTOPHBIM CAMOCTOSTEIbHBIM PEILICHUEM CTYICHTOM 33j1a4.

MeToanyeckne peKOMEHIAIUN K c/1adye IK3aMeHA M KPUTePUH OLIeHKH 0TBeTa

OlLieHKa «OTIIMYHO:

— CUCTEMATU3UPOBAHHBIC, TTTyOOKHUE U MOJTHBIC 3HAHUS 110 BCEM pa3jiesiaM JUCIUIUINHBL, a
TaK)Ke 10 OCHOBHBIM BOIIPOCaM, BBIXOSIIUM 32 IIPeIeNbl y4eOHOM MpOoTrpaMMBbl;

— TOYHOE€ HCMOJIb30BAHUE HAYYHOM TEPMHHOJIOTUM CHUCTEMATHYECKA TPAMOTHOE U
JIOTMYECKU MPABUIILHOE M3JI0’KEHHE OTBETA Ha BOMPOCHI;

— Oe3ymnpeyHoe BIAJCHUE HMHCTPYMEHTapHeM Y4eOHOW AUCHMIUIMHBI, YMEHHE €ro
3¢ (heKTUBHO UCIIONB30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

— BBIp@XKEHHAs! CIIOCOOHOCTh CAaMOCTOSITEIILHO U TBOPUYECKU pEIaTh CIOKHBIE TMPOOIEMbI
Y HECTaHJapTHbBIEC CUTYAIUH;

— IIOJIHOE U TJIYOOKO€ YCBOEHME OCHOBHOM M JONOJIHUTEIbHON JIUTEPATypHl,
PEKOMEHIOBAaHHOW yueOHOU MPOrpaMMOil 10 TUCHUTUIHHE;

— YMEHHE OPHUEHTHUPOBATHCS B TCOPHUAX, KOHIEMIUAX W HAMPABICHUAX JUCIHUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOIb3Ysl HaYyYHbIE JOCTHXKEHUS APYTUX JUCIUIUINH;

—TBOpYECKasi CaMOCTOsITENbHasE paboTa Ha MPaKTHYECKHX/CEMUHAPCKUX/Ia00paTOpHbIX
3aHATHUSIX, AKTUBHOE YYacTHe B TPYNIOBBIX OOCYXJCHHSX, BBICOKHH YpPOBEHb KYIBTYpPbI
HCIIOJIHCHMS 3aJaHMHIL;

— BBICOKUNM ypOBeHb CGHOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMITETEHITUH.

OueHka «XopoIo»:

— IOCTAaTOYHO MOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUS 0 TUCIUILIINHE;

— YMEHHME OPHUEHTUPOBATHCS B OCHOBHOM TEOPHSIX, KOHLEMIMSAX W HaIMpPaBICHUSAX
JTUCIUTITMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

— HCMOJb30BaHUE HAYYHOW TEPMHHOJOTUHU, JIMHTBUCTUYECKH U JIOTHYECKH MPABUIIbHOE
M3JI0KEHUE OTBETA HAa BOMPOCHI, yMEHHE JIeNIaTh 000CHOBAHHBIE BHIBOJIBI;

— BJIQJICHUE UHCTPYMEHTAPUEM IO AUCIUIUIMHE, YMEHHUE €r0 UCII0Ib30BATh B IOCTAHOBKE
Y PEIICHUH HaYYHBIX U IPO(HEeCCHOHATBHBIX 3a/a4;

— YCBOGHHE OCHOBHOW W JIOTIOJHUTEIHHOW IUTEPaTyphl, PEKOMEHIOBAHHOW Yy4eOHOI
MPOrPaMMOI IO AUCUHUILIAHE;

— caMocTosTenbHass paboTa Ha NaOOPATOPHBIX 3aHITHUSX, YYacTHE B TPYIIOBBIX
00CYXICHUSIX, BBICOKHI YPOBEHB KYJIBTYPBI UCTIOTHEHUS 3a/IaHUM;

— cpemHudl ypoBeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabodeil mporpamme
KOMIIETECHITNH.

OrueHKa «y10BIETBOPUTEIBHOM:

— IOCTATOYHBIA MUHUMAJILHBIM 00bEM 3HAHUH 110 JUCLUUILIAHE;


http://www.statlab.kubsu.ru/

— YCBOGHHUE OCHOBHOM JIUTEPATYPHl, PEKOMEHI0BAaHHOW y4eOHOW IPOTrpaMMoii;

— YMEHHME OpPHUEHTHUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLENIMAX M HAIPABICHUAX IIO
JUCLIUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTHIMCTUYECKOE M JIOTHYECKOE H3JI0KCHHE
OTBETa Ha BOMIPOCHI, yMEHUE JIEJIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OIITHOO0K;

— BJIaJICHUE MHCTPYMEHTApHUeM Y4eOHOM AMCLUIUIMHBI, YMEHHME €ro HCIOJb30BaTh B
pEIIEHNHU TUIIOBBIX 3a/1a4;

— YMEHUE 0]l PYKOBOJCTBOM IIPENOaBATENs penlaTh CTaHAAPTHBIC 3a/1a4H;

— paboTa 1moJx pyKOBOJCTBOM TIPETIOAaBaTeNs Ha JIA0OPATOPHBIX 3aHITUSX, JOMYCTUMBII
YPOBEHbB KYJIBTYpPbI HCIIOJTHEHUS 3a1aHNI;

— JOCTaTOYHBI MUHUMAJBHBIA ypOBEHb C(HOPMUPOBAHHOCTH 3asBICHHBIX B paboyeid
IIpOrpaMMe KOMIIETCHIIUN.

O1eHKa «HEYI0BIETBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHUS 110 JUCLUIUINHE;

— OTKa3 OT OTBETA (BBIMOJIHEHUS MUCbMEHHOM paboTh);

— 3HaHME OT/AEIbHBIX HCTOYHMKOB, PEKOMEH/IOBaHHBIX Y4eOHOH mporpamMmoin 110
JTUCLUIUINHE;

— HEYMEHUE HUCII0NIb30BaTh HAYYHYK TEPMUHOJIOTHIO;

— HaJIn4yue rpyobIx OmMOoK;

— HU3KHUH ypOBEHb KYJIbTYphl UCIIOJIHEHUS 3aJaHUl;

—HU3KHUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil IporpaMMe KOMIIETEHIUH.

OneHouHble CpeAcTBa JUlsl MHBAIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBSI BHIOMPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NYECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBbS
IIPEIOCTABIISAETCS ONOJHUTEIBHOE BpEeMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyJIbTATOB 00yUeHHsI HHBAJIUIOB U JIULL C
OTrpaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbs NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpY HEOOXOAMMOCTH JJIsl 00YHAIOIIUXCSl ¢ OTPAHUYEHHBIMU BO3MOYKHOCTSMU 3/10POBbSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTAaTOB OOyUYeHHsI 10 JAUCHUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponienypa onieHMBaHUS PE3yJIbTaTOB OOy4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS 1O AUCLMILIMHE MPEAyCMaTpUBAET MpeloCcTaBlieHne HHPOpMauu B
dopmax, aJanTHPOBAaHHBIX K OTPAHUYECHUSM HX 370POBbS M BOCIPUATHS HH(POPMALIHUU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JUid U1 ¢ HapyIIEHUAMH CIIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO ammapara:

— B I1e4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeyeHb MOXeT OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa
oOydJaronuxcs.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSAMU
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEJIOCTABIISETCS AOMOJHUTENBHOE BPEeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEIYPHI OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;



— TIpH HEOOXOAUMOCTH JIJIsl OOYYAIOIINXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3I0POBBS
U WHBAIUAOB TIPOIEIypa OIICHUBAHUS pPE3YJIbTaTOB OOYUYEHHs [0 JUCIUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIMIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbS IO JUCIHILTUHE MPEAyCMaTPUBAET MPEI0oCTaBlIeHne HHPOPMAIUN B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM X 370POBBSI M BOCIIPUSATHS HH(POPMAIIHH:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st 1 ¢ HApYIISHUSIMU CITyXa!

— B mieyaTHoM opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJarouuxcsi.

5. IlepevyeHb OCHOBHO¥ U 10NIOJHUTEJIBLHOM YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOEHMS THCIUIIHHBI

5.1 OcHoBHasi IuTEpaTypa:

1. Muxkonu, C. B. Jluckpetnas MaTematuka /st 6akanaBpa: MHOXKECTBA, OTHOLICHHS,
¢ynkuuu, rpads : yaeonoe nocodbue / C. B. Mukonn. — Cankr-IlerepOypr : Jlans, 2022, — 192
c. — ISBN 978-5-8114-1386-7. — TekcT : nexkTpoHHbIN // JlaHb : 3JIeKTpOHHO-OMOIMOTeUHAs
cucrema. — URL: https://e.lanbook.com/book/211049 (nara obparenus: 06.10.2023).

2. Muxkos, Anekcanap Msanosuu (KyoI'Y).O600mennsie rpadbl 1 rpaMMaTUKH :
yuebHoe ocoOue AJist CTYJICHTOB BY30B, 00YJalOIUXCcs 10 YKPYITHEHHBIM IPYIIIaM HalpaBIeHUH
noarotoBku 02.00.00 "Komnsiotepusie n nadopmarmonnsie Hayku'", 09.00.00 "Unpopmaruka u
BBIUUCIUTENbHAS TexHUKa" (kBanmupukanus (crenens) "maructp") / A. M. Mukos. - Mocksa :
NHO®PA-M, 2023. - 191 c. - (Beicmiee oOpa3oBanue. Marucrparypa). - bubnmorp.: ¢. 179-181. -
ISBN 978-5-16-014970-7. - ISBN 978-5-16-107465-7

3. UrnarteeB, A. B. Teopus rpados. JlabopaTopubie paboThl : yueOHOe mocobue / A. B.
Urnatees. - Cankr-IletepOypr : Jlans, 2022. - 64 c. - URL: https://e.lanbook.com/book/230342
(mata oOpamenus: 17.11.2023). - Pexxum noctyma: nis aBTOpu3. mHoib3oBateneid. - ISBN
978-5-8114-9603-7, http://megapro.kubsu.ru/MegaPro/Web/SearchResult/ToPage/1

5.2 JlonosiHUTEILHAS TUTEPATYpa:

1. KoukapoB, A.A. Teopust rpadoB W KiIacCHUECKHE 3aJadd MNPUKIaTHOH MaTeMaTWKd B
9KOHOMHKeE: yueObHoe nocobue / A.A. Koukapos, .B.Sukun. — Mocksa: KanoPyc, 2019. — 248 c. — ObC
BOOK.ru. - URL:https://www.book.ru/book/932443 (mata oOpamenns: 18.02.2020). - Tekcr
3JIEKTPOHHBIN.

2. Kooanwo, JI. TlocTpoeHune cucteM MammHHOTO 0OydeHus Ha s3bike Python: mpaktmyeckoe
nocoone/J1.Koanpo, B. Pudapr ; nep. ¢ aarn. A. A. Cnuakuna. - Mocksa: JIMK Ilpecc, 2016. - 302 c. —
OBC ZNANIUM.com. - URL: https://new.znanium.com/catalog/product/1027824 (mata oOpaiieHus:
18.02.2020). - TekcT : AIeKTPOHHBIH.

3. Makkunny, Y. Python u ananu3 nanseix / Y. Makkuaau. - Mocksa: JIMK-IIpecc, 2015. - 482
c. - Tekcr: wmemocpeactBeHHwni. - To xe. - OBC ZNANIUM.com. - URL:
http://new.znanium.com/catalog/product/1027796 (nata obparenus: 18.02.2020). - TeKCT : 21€KTPOHHBIH

JInst ocBOGHMST NUCUUILIMHBI MHBAJIUIAMU U JIMIIAMU C OTPAHUYEHHBIMHA BO3MOKHOCTSIMU
3I0POBbS MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u « FOpaumy.

5.3. llepuoauveckue U31aHusA:



He ucnons3yrores.

5.4. TlepeueHb cOBpeMeHHBIX MPO(ecCHOHATBHBIX 0a3 TaHHBIX U HH(POPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

1. DOnexrponnas oubmuoreuynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

2. DnextponHas 6ubimoreka Kyol'yY
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=3/1eKTPOHHbI!1

3. DnektpoHHas OuOMMOTeuHass cucrema «YHuBepcurerckas Oubamorexka ONLINE»
(http://www.biblioclub.ru)

4. CnpaBouHo-nipaBoBas cuctema «Koucynabrant [Lmocy (http://www.consultant.ru)

5. OBC UzpatenbctBa «Jlanby» http://e.lanbook.com/ OOO UzparenbctBoO «JIaHby

6. OBbC «YHuBepcurerckas OubOIMOTEKa OHIAWH» www.biblioclub.ru OO0 «Jlupekt-
Menua

7. OBC «BOOK.ruy https://www.book.ru OOO «KnoPyc meamna

8. OBC «ZNANIUM.COM» www.znanium.com OOO «3HAHUYM»

6. Metoguyeckue ykazaHusi AJ1s1 00y4aroluXcs M0 OCBOCHUIO TUCHUILINHBI

[To kypcy mpenycMOTpEeHO MNpOBEACHHUE JIEKIIMOHHBIX 3aHATHUH, Ha KOTOPBIX J1aeTCs
OCHOBHOI TEOpEeTUYECKHIl MaTepuaj, JadOpaTOpHBIX 3aHATUN, IMO3BOJSIONIMX CTYAEHTaM B
MOJIHOM Mepe O3HAKOMHTHCA C TMOHSTUSIMH TEOPUU BEPOSTHOCTEH M OCBOUTHCA B PEIICHUU
IPAKTUYECKUX 3ajau.

Baxkneiiimmm 3Tanom Kypca sBISE€TCS caMOCTOsATeIbHas padota mo nucruruimae «Kype
TEOPUU BEPOSITHOCTEN».

Lenbto camocToATeIbHON pabOTHI OakanaBpa sBIsSETCS YrayOIeHne 3HAHUN, TOTYYEHHBIX
B pe3yjibTaTe ayJIuTOPHBIX 3aHATUH. BbIpaOaThIBaOTCSI HAaBBIKU CAMOCTOSITENIbHON pabOThI.
3aKperIsSoTCs OMbIT M 3HAHMSI, TOJIyY€HHBIE BO BpeMsl TaOOPATOPHBIX 3aHITHIA.

CamocrosiTennbHass paboTa CTYJEHTOB B XOJ€ HM3YYCHMs] JUCHUUIUIMHBI COCTOHWT B
BBIMIOJTHEHUH  WHAMBHIYaNbHBIX  3aJaHMid, 33/JaBa€MbIX  IIPErojaBaTeieM,  BeAyLIUM
71a00paTOPHBIE 3aHATHSL, IOJATOTOBKU TEOPETUUECKOTO MaTepHalia K JJabOpaTOPHBIM 3aHATUAM, Ha
OCHOBE KOHCIIEKTOB JEKIMA M Yy4eOHOW JUTepaTypbl, COIJAacHO KaJeHJIApHOMY IUIaHy U
MOJTOTOBKHA TEOPETHYECKOr0o MaTepuaia K TECTOBOMY OIPOCY, 3a4€Ty M 3K3aMEHY, COIJIaCHO
BOIIPOCAM K 3K3aMEHY.

VYkazanust o opopMIICHUIO padoT:

- pabora Ha Ja0OPAaTOPHBIX 3AHATHUSAX M KOHCIEKTHI JIEKIMH MOTYT BBINOJIHATHCS Ha
OTJIEbHBIX JIUCTaX JIMOO HEMOCPEACTBEHHO B pabouell TeTpaau;

- oopMIIeHHE WHAUBUIYAIbHBIX 33aHUH JKeNaTeIbHO Ha OTAEIbHBIX JIHCTaX.

[IpoBepka MHAMBHAYaNbHBIX 3aJaHU MO TemaMm, pa300paHHBIM Ha JabOpPaTOPHBIX
3aHATUAX, OCYILLECTBISETCS Yepe3 HeIeNI0 Ha TEKyIIeM J1JabopaTOPHOM 3aHATHH, JTUOO0 B TEUEHHUE
HEJIeNU TI0CTI€ 3TOT0 3aHATHS Ha KOHCYJIbTallUH.

JUis pa3bsCHEHHs HEMOHATHBIX BOIPOCOB JIEKTOPOM M AaCCHUCTEHTOM €)KEHEJEIBHO
MPOBOJASTCS] KOHCYJIbTAllMU, O BpEMEHU KOTOPBIX TPYTIIbI U3BELIAIOTCS 3apaHee.

B ocBOoeHHMHU TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
30POBbsl OOJIBIIIOE 3HAYCHUE WMEET WHIMBHUIyalbHass ydeOHass pabora (KOHCYJIbTAlMU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WnauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOIIMM MHAWBUAYAIN3ALUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIBHOTO KOHTAKTa
MEXIy TpernojaBaTesieM W o00yJarollMMCS WHBAJIWJIOM WM JIUIOM C OrPaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOIHH, HCIIOJIB3YEMbIX IPH OCYLIECTBICHHHU
00pa30BaTe/ILHOIO NMPOLECCa M0 AMCHHUIINHE
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI


http://www.elibrary.ru)/
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=Электронный
http://www.biblioclub.ru/
http://www.consultant.ru/
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.book.ru/
http://znanium.com/catalog.php

1. [IpoBepka MHAMBUAYANbHBIX 33JaHUA M  KOHCYJIBTHUPOBAHHE IOCPEICTBOM
3JIEKTPOHHOM MOYTHI.

2. Ucnonb30BaHue SIEKTPOHHBIX MPE3CHTAIMH MpPH MPOBEICHUM JICKIIMOHHBIX U
71a00paTOPHBIX 3aHITUH.

3. Ucnonb3oBaHWe MaTEeMaTHYECKUX TIAKETOB TIPU BBHITIOJHEHUH WHIUBUIYaTbHBIX
3aJaHUN.

4. CnpaBouHo-npaBoBas cucrema «Koncynbrant [Trocy http://www.consultant.ru

5. Iopran oTKpBITHIX AaHHBIX Poccuiickoit @enepepanuu hitps://data.gov.ru

6. baza OTKpBITBIX MJaHHBIX MUHHCTEpCTBA TpyAa M COLMANBHOM 3amuTel PO
https://rosmintrud.ru/opendata

7. ba3za nanubix Hayunoii anextponssiii 6udaunorexku eLIBRARY.RU https://elibrary.ru/

8. baza nmanHpIX BcepoccHiiCKOro MHCTHTYTAa HAayYHOM M TEXHMUYECKOW HH(POPMAIMH
(BUHUTH) PAH http://www?2.viniti.ru/

9. ba3pl maHHBIX U aHAJUTHYECKUE MYyOJIMKAMKU «YHHUBEpCUTETCKass MH()OpMAlMOHHAS
cucrema POCCUS» https://uisrussia.msu.ru/

10. ITonnas matemarnueckas 60a3za manasix ZDMATH https://zbmath.org/

11. www.statlab.kubsu.ru

12. http://www.statsoft.ru/home/textbook/default.ntm

13. http://statsoft.ru/solutions/

14. http://window.edu.ru/window/catalog

15. http://www.exponenta.ru

7.2 IlepeyeHb JUIEH3HOHHOIO0 W CBOOOJHO PACHPOCTPAHAEMOr0 IMPOrpaMMHOIO
odecneyeHus

1. Onepanuonnas cucrema MS Windows.

2. HurerpupoBannoe oducnoe npuioxenune MS Office.

3. IIporpammuoe oOecrieueHHe aJsi OPraHU3ALUH YIPABISIEMOTO KOJUIEKTHBHOTO M
Oe3omacHoro jocryna B lHTepHeT.

8. MaTepnaibHO-TeXHH4YECKOE 00ecreYeHne Mo JUCHUIITHHE

B kadecTBe MaTepHaTbHO-TEXHHMUYECKOTO OOECTEUYeHHUs! JWCIMIUIMHBI HCIIONB3YIOTCS -
NPOEKLMOHHOE 000py10BaHue (LU(POBOI IPOEKTOP, IKpaH, HOYTOYK, HHTEPAKTUBHAS 10CKA).

J11st mpoBeeHMSI 3aHATHI UCIONB3YIOTCS AyAUTOPUH € Y4eOHON MEOEIbIO (CTOJIBL, CTYIIbS),
COOTBETCTBYIOLIEH KOJIMYECTBY CTYJICHTOB M MO3BOJIIOUIEH OCYLIECTBIIATh YHPAKHEHUS IO
MOJIETTMPOBAHUIO KOMIIBIOTEPHBIE Kiacchl. CTYIEHTHI U MPENoaBaTel By3a UMEIOT OCTOSHHBIHN
JOCTYl K OJIGKTPOHHOMY KaTajory y4eOHOM, MEeTOJUYecKOoil, Hay4yHOil JjuTeparype,
NePUOANYECKAM H3JIaHUSAM M apXHUBY CTaTei.

HanmenoBanue yueOHON ayIUTOPHH, €€ OCHAILIEHHOCTD

N Bup pabor
000pyJ0BaHUEM U TEXHHMUECKHUMH CPEJICTBAMH 00yUYeHUs

1| JlekunonHsble 3aHsATUA | JIekuMOHHAas ~ ayauTOpHsi,  OCHAIIEHHAas  IPE3EHTAMOHHOMN
TEXHUKOU (mpoexTop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM IPOTPAaMMHBIM  OOECII€UeHHEM, a TaKxKe
HeoOxoanMon MeOenbo (JI0CKa, CTOMBI, CTYIbA).

(aymuropuu: 129, 131, 133, A305, A307).

2, JlabopaTopHbie KoMmnproTepHslil  Kiacc, YKOMIUIEKTOBAaHHBIM KOMIIBIOTEPAMH C
3aHATUA JIMIIEH3UOHHBIM  IIPOrPaMMHBIM ~ OOecleyeHneM, HeoOXOIMMOit
MeOenbio (J0CKa, CTOJBI, CTYJIbS).

(aymuropum: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).



http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://www2.viniti.ru/
https://uisrussia.msu.ru/
https://zbmath.org/
http://www.statlab.kubsu.ru/
http://www.statsoft.ru/home/textbook/default.htm
http://statsoft.ru/solutions/
http://window.edu.ru/window/catalog
http://www.exponenta.ru/

HanmenoBanue yueOHON ayauTOPHH, €€ OCHAIIICHHOCTh

Bun pabor
000py/TIOBaHUEM M TEXHUYECKUMHU CPEICTBAMHU O0YUCHHUSI
['pymnmoBeie AymaTtopust Ul CEMHUHAPCKHUX  3aHSATHHA, TPYNIOBBIX |
(MHIUBUOYyaTbHBIC) | UHAMBHIYATbHBIX KOHCYJIbTaIHH, YKOMILIEKTOBAaHHBIC
KOHCYJIbTAII ! HE00X0IMMOM MeOeNbIo (J0CKA, CTOJIBI, CTYJIbS).

(aynuropuu: 129, 131).

Texkymuii KOHTPOJIb,
MPOMEKYTOUHAS
aTTecTanus

AymuTopust I CEMHUHAPCKUX 3aHSATHHA, TEKYIIEro KOHTPOJS |
MIPOMEKYTOYHOM aTTeCTallui, YKOMIUICKTOBAaHHAS HEOOXOIMMOMA
MeOenbro (IIocKa, CTOJBI, CTyNbs) (aymutopum: 129, 131, 133,
A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMIIBIOTEPAMH C JTUIICH3UOHHBIM POTPAMMHBIM 00ECIICYCHUEM U
BbIxojioM B uHTEepHET (106, 106a, A301)

CamocTrosTenbHas
pabora

KabGuner U1 CaMOCTOSITEIILHOU paboTHI, OCHAILICHHBIN
KOMIBIOTEPHON TEXHHKOM C BO3MOXHOCTBIO MOJKIIIOYEHUS K CETH
«HTEpHETY, MPOrpaMMOI SKPAHHOTO YBEIMYCHHS, 00eCIIeUeHHBIN
JOCTYIIOM B JJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpPCHTETa, HeoOXoAuMmoil Mmebenblo (JI0CKa, CTOJbI,
CTYJIb).

[Tpumeuanue: Konkperusanus ayauropuii u ux ocHamienue omnpeaensercs OIIOIL.






