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1. [Tepeyenb KOMNETEHUMH € YKa3aHHEM 3TAanoB uX GopMUpoOBaHMs B Ipolecce
ocsoenust OIIOIT

B pesynpraTe n3ydeHns: TUCHUIUIMHBI «MaTeMaTHYecKoe MOJECIMPOBAHNE U aHAIIN3 JTAHHBIX )
obyuaromuecsi, B coorsercTBur ¢ ®I'OC BO mno nanpasienuto noaroroku 19.04.02 IlpoxykTsl nu-
TaHMS U3 PACTUTEIILHOTO CHIPBS, YTBEP)KICHHOTO puKa3oM MuHuCTEepcTBa 00pa3oBaHus U Hayku PD
ot 21.11.2014.r. Ne 1487, hopMupyroT cieayromne KOMIETeHIUH:

IIECCOB MPOU3BOJICTBA MPOAYKIMH pa3inyHoro HazHaueHus»(OI1K-2);
«Cnoco0eH UCTIOIb30BaTh METOAbI MOJECIUPOBAHUS TPOJYKTOB MUTAHUS U3 PACTUTEIHLHOTO ChIPbS U
MMPOCKTUPOBAHUA TCXHOJIOIMYCCKUX IMPOLECCOB IMPOU3BOACTBA NPOAYKIHUHN PA3JIAYIHOI'O HASHAYUCHUAY
(OITK-4); «CriocobeH HCIOb30BaTh TIIYOOKHE CICIUATN3UPOBAHHBIC MPOGECCHOHABHBIC TEOPETH-
YCCKUC U NPAKTUYCCKUEC 3HAHUA JIA IPOBCIACHUA I/ICCJIeI[OBaHHﬁ, Ha OCHOBC MOJCIIMPOBAHUA (1)I/I3I/IKO-
XUMHUYECKUX, MUKPOOUOIOTUYECKUX, OMOTEXHOJOTHUYECKUX, PEOJOTUYECKUX MPOIECCOB, MPOTEKAI0-
IIMX [PU MPOU3BOJICTBE MPOYKTOB ITUTAHHUS U3 PaCTUTEIBHOTO Chipbs » (ITK-1).

-«Cnocoben paBpa6aTbIBaTB MCPOIIPUATHA I10 COBCPIICHCTBOBAHUIO TCXHOJOTHMYCCKUX IIPO-

(I)opanOBaHMe KOMHCTCHHHﬁ B IIpouaecce H3yICHUudA NUCIHUIIJINHBI
«MareMaTHUYeCKOE MOJACJIMPOBAHUE U AHAJIU3 JAHHBIX)»

Komnerennus Nunukarops! komme- | CTpyKTypHbIE Oramnbl Bung! 3ans- OueHo4uHbIE
Kon HanmenoBa- | TeHLHH 3JIEMEHTBI ¢bopmu- THA 151 cpeacTna s
HUE KOMIIETCHIIMK | pOBaHUS | (OPMHUPOBA- | OLEHKH YPOBHS
(B pe3ynbTaTe KOMIIe- HUS KomTie- | chopMHUpOBaH-
OCBOCHUS TEHIIUU B TEHLIUU HOCTH KOMIIE-
JUCHMIUIMHBL | Tpoliecce TEHIIUU
oOyJaronuit OCBOEHUA
JIOJDKCH 3HATh, OIIOIT
yMeTb, BIa- | (cemecTp)
JIEThH)
1 2 3 4 5 6 6
OIIK-2 | Cnocoben OIIK-2.3 [lpumens- | 3HaeT: oc- 1 Jlexnus, THUIIOBO# pac-
paspabamoi- | em a8MOMAMUUPO- | HOBHBIE TEX- npaKkTuye- qet/

samv  Mepo-
npusmusi  no
coeepuien-
CMBOBAHUIO
MmexHo02U-
yecKux npo-
yeccos npo-
U3600Ccmea
npOOYKyUu
PA3UYHO20
HA3HAYeHUs.

6aHHble  CUCMEMbL
VAPAGIeHUs.  MEXHO-
JIO2UHECKUMU — NPO-
yeccamu Ha baze
COBPEMEHHbIX cu-
cmem uzMepenus
napamempos mexmo-
JI02UYEeCKUX npoyec-
cog

HOJIOTHH IIO-
UCKa, uc-
TOYHHUKHU IIO-
Jy4e-HHUs
uHpopma-
UM,  CTaH-
JapThel U TEX-
HUYECKUE J10-
KYMCHTBI Ha
CBI-PbE "
MPOIYKIIUIO
JKUBOTHOT'O
npouc-
XOXKJICHUS.

ymeer:  Hc-
MOJIb30BaTh
3HaHUS O CO-
cTaBax u
CBOMCTBAX

CKO€ 3aHsATHC

/KOHTpOTbHAS
pabota/ / Tecto-
BBIC 33]1a-
HUS/YCTHBIH
orpoc
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CBIPbSL  XKH-
BOTHOTO
IpOMC-
XOXKJICHHS,
puoo-
peTaTh HOBbIC
3Ha-HHSI, WC-
MOJIB3YS  CO-
BpPEMEHHbBIE
obpa3zo-
BaTelIbHBIC U
WH-

dbopmarmon-
HbIE Tex-
HOJIOTUH
BJIA/I€€eT:
Haspikamu
AKCIIEpU-
MEHTaJIbHBIX
HCCIIENI0-
BAaHMI
OIlIK-4 OIIK-4.1 Ucnonw3y- | 3Haer: cu- Jlexnus, THTIOBOH pac-
Cnocoben em  mamemamuye- | crTeMbl U WC- HpaKThye- yer/
UCNOTb30- CKue Memoobl KOH- | toquuky s CKO@ 3aHATHE | /KOHTPOJIbHAS
6amov me- CMpyuposanus  npo- | poycka,  00- pabora/
moowl Mo- OYyKmMo8 NUMauus u3 paGoTKN - /CcaMOCTOSTEILH
oenuposa- izsm;”;,if;:xiia;zz AHATHR3A  HH- as paboTa/
g;lﬁnzgg MEXHON02UYECKUX (popmarum
numanus uz | poyeccos ux npous- | YMeeT: - HC-
pacmu- 800CMEA; I10JIb30BaTh
menbo0 | e manun | naker o
CopuR U OpCOGpeMeHHblx 00- | KJIaIHBIX P
rpocrIy- Cmudicenuil  HayKu, | KoMIbIOTEp-
posanui MEXHUKU U MEXHONO- | yrix Ipo-
MMEXHONOCU= | 11t ons npoexmupo- P
eckux 6aHUSL MEXHONIO2UYe- Tpav IngI
NpoYeccos | ..ux npoyeccos npo- rouckd, - 00
npou3800- us60dcmea  npooyk- paboTku  H
cmea npo- mos  numanus  uz | AHAIH3Q  HH-
OyKyuu pas- PaAcmumenpHo2o Cbi- (opmannn,
AULHO20 povsi sl puinka cne- | TPCIICTaB-
HA3HAYeHUs | yyanuzuposanto2o aaTh  UHMOP-
numanus Maluio B
TpedyeMoM
dopmare
TAHBI
BJIAJI€ET:
KOMITbIOTEP-

HBIMH M Ce-
TEBBIUM TEX-
HOJIOTHSIMU, a
TaKk XK€ CTa-
THUCTUYECKH-
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MU METOJaMHU
00paboTku
uHpopmaruu

IK-1

Paspaba-
muiéaem
UHHOBAYU-
OHHbLE NPO-
2pammol u
npoekmol 6
obnacmu
npozpec-
CUBHDBIX
MexXHoN02Ull
npou3800-
cmea npo-
0YKmMo8
nUMaHusl
AHCUBOMHO20
nPOUCXOIIC-
Ooenus

1IK-1.3 Hcnonvzyem
enybokue  cneyuanu-
3UPOBAHHbIE npo-
eccuonanvuvie

meopemuyeckue U
npakmuyeckue 3Ha-
HUsL 051 NPOBeOeHUs.
uccneoo8anul, Ha
0CHOBE MOOeUposa-
HUs ~ cocmasa U
CBOUCTNE NPOOYKMOS
NUMAanUus U3 pacmu-
MENbHO2O CbIPbS

3HaeT: CTaH-
JIapTHBIC
pOrpaMMm-
HBIE CPEJICTBA
JUISt pas-
paboTku Tex-
HOJIO-
TUYECKOMN
4acTu MpPOeK-
TOB TUIIIEBHIX
NPEANPUATHI

yMeeT: TOJIb-
30BaThCsl Ma-
KeTaMu TIpH-
KJIQTHBIX
nporpamm
npu pasz-
paboTke Tex-
HOJIOTHU-
YECKOM 4acTu
MPO-EKTOB
MTUTICBBIX
peanpus-
THH, oJ-
rOTOBKE  3a-
TaHuH Ha
pa3paboTKy
CMEX-HBIX
yacTel Ipo-
€K-TOB

BJajgeeT: Me-
TOJAaMH  WC-
MOJIb30BaHUS
CTaHJAPTHBIX
npo-
TPaMMHBIX
CpPEeACTB MpH
pa3zpaboTke
TEXHOJIO-
THYCCKOU
YacTH TPOEK-
TOB TTHIIEBBIX
npeanpu-
SITHH, TIOATO-
TOBKE 3a-
JTaHui Ha
pa3paboTKy

Jlekus,
MpaKTuye-
CKO€ 3aHITHE

TUIIOBOM pac-
yer/
/KOHTpONBHAS
pabora/
/CaMOCTOSITEIIbH
ast pabota/
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CMEXKHBIX
yacTel IMpo-
€KTOB

[Ipumeuanue:

Komnerennusa OIIK-2
3amuTa BBITYCKHON KBaTU(UKAIMOHHONW PabOTHI, BKIIOYAs MOJATOTOBKY K 3all[UTE U MPO-

LEypy 3alTUThI.

— TaK¥KC q)OpMI/IpyeTCﬂ B X0J€ OCBOCHHUSA JUCLMIIIINH:

Komnerenmus OIIK-4 — takxe GpopMupyercs B X041 OCBOSHHS JUCIUTUINH:
BeicokoTexHOnOrnuHOE 060py10BaHKE AJIs MUILEBON IPOMBIIIIJIEHHOCTH,

3amuTa BBITYCKHON KBaJM()UKAIIMOHHOW pabOThI, BKJIFOYAs MMOATOTOBKY K 3aIUTE U MPOIIe-

ypy 3alTUThI.

Kommnerenmus [1K-1 — takxe popMupyercs B X0 OCBOSHHS JUCIUTUINH:
KoHcTpynpoBaHue NpoayKTOB MUTAHUSA € 3aJaHHBIMU CBOMCTBAMHU U COCTaBOM,

COBpeMeHHBIe TCHACHIUHN PAa3BUTUA NHUIICBLIX TEXHOJIOT i AJId pbIHKa CIICHUAaIM3UPOBAH-

HOTI'O IIMTaHUs,

Jucuunnunel (Moxyau) o Beidopy 1 (IB.1),

COBpeMeHHHe (I)I/ISI/IKO-XI/IMI/I‘ISCKI/IG MCTOJbI UCCIICAOBAHUA PACTUTCIBHOI'O ChIPpbA U IIPO-

AYKTOB IIUTAHUA,

dusnonornyeckre U GyHKIUOHAIbHbIE MHIPEIUECHTHI I MHUILEBbIX TEXHOJIOTUH,
[IpousBoacreenHas npakruka: HUP,

3ammuTa BLIHYCKHOﬁ KBaHHq)HKaHHOHHOﬁ pa6OTLI, BKJIFOYas IMOATOTOBKY K 3allIUTC U MPOLIC-

Iypy 3aIluTHI.

2. Onucanue nmokasareJieid M KpUTepreB OLCHUBAHUS KOMIIETEHIIUI
HA Pa3JIMYHbIX 3Tanax ux (pOpMUpPOBaHUs, ONMCAHUE IIKAJ OLEHUBAHUS

Tabmnuua 2

IlepeyeHb OLIEHOYHBIX CPEACT

Ne HaumeunoBanue orie-
HOYHOT'O CPEACTBA

Kparkas xapakrepucTuka
OLICHOYHOI'O CPECTBA

[IpencraBneHue OLleHOYHOTO
cpeactea B POC

1 KOHTpOJIbHas paboTa

CPENCTBO MPOBEPKN YMEHUN
IIPUMEHSATH I10Jy4YEHHBIE
SHAHUA OJId pCIICHUA 3aaa4
OIPEJEJICHHOr0 THIIA 110 pa3-
JIeJly WM HECKOJIBKUM pasfie-
Jam

KOMIIJICKT KOHTPOJIbHBIX 3a-
I[aHI/Iﬁ 110 BapuaHTaM

2 Tunosoit pacuer

CpencTBo NpoBepKU YMEHUH
MIPUMEHATDH MOJTYyYEHHBIE
3HAHUS TI0 3apaHee ompejie-
JIEHHOM METOJMKE JJIs pellie-
HUA 33124 WIH 3aJaHuHd 110
MOAYJIIO WU AUCIUIUIMHE B
IICJIOM.

KommnekT 3amanmii 115 BBI-
ITOJIHEHHUS TUITIOBOWIO pacyeT

3 CobecenoBanue (yct-
HBIH OTPOC)

CpencTBo KOHTPOJIS, OpraHu-
30BaHHOE KaK CIIeI[HaIbHask
Oecesa mearornyeckoro pa-
00THHKaA ¢ 00ydJaroImuMcs Ha
TEMBbI, CBSI3aHHBIE C H3y4ae-

BOHpOCBI 10 TCMaM/paBJICJIaM
JUCIHITIINHBI
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MOW JNHWCUUIUIMHOM, M pac-
CUUTAHHOC Ha BBIICHCHHC
o0beMa 3HaHUU OOydJarole-
rocss 1O  OMNpEACIEHHOMY
paszmeny, Teme, mpolieme u
T.IL.

TECTUPOBAHUC

METOJI, KOTOPBIA IO3BOJISIET
BBISIBUTH yYPOBEHb 3HAHUHU,
YMEHHUH U HaBBIKOB, CIOCO0-
HOCTE M JPYyIruX KayecTB
JUYHOCTH, a TaKKe UX COOT-
BETCTBUE OIIpEEIIEHHBIM
HOpMaM IyTEM aHajiu3a CIo-
COOOB BHITIOJHEHHSI 00ydaro-
IIMMHCS psifia CHeHUaTbHbBIX
3a1aHUI

0aHK TECTOBBIX 3aJaHUI

Tabmura 1

IIporpaMmma onleHMBAHUSA KOHTPOJIUPYEMOM JUCHTUTITIHMHBI

KonTponupyemsie pas-

JIENBI

(TEMBI TUCITATIITIHEI)

Kon xonTponupyemoit
KOMITETCHIINH (WITH €€

JacTH)

HaunmenoBanue

OLICHOYHOT'O CpEACTBA

2

3

4

1. | Teopus rpados

OIIK-2,0I1K-4, IIK-1

KOHTpOJIbHas pabora Nel, TurnoBoii pacuet Nel,
YCTHBIH OIIPOC

2. | MogenupoBaHue IOTOKOB

OIIK-2,0I1K-4, I1IK-1

TUTIOBOH pacueT No2, TecTUpOBaHUE, KOHTPOJIb-
Has pabora Ne2, ycTHBIN onpoc

3. | CereBble Mmoaenu

OIIK-2,0I1K-4, I1K-1

TUNOBOH pacueT Ne3, KoHTponbHast paboTta Ne3,
TECTUPOBAHUE, YCTHBIN OIIpOC

Onucanue nokasarejied u KPUTEPHUEB OLICHUBAHUSA KOMIIETEHIIUH 1O AUCIHUILINHE
«MaTemaTH4eckKoe MOJICJIUPOBAHMEC U AHAJU3 JAHHBIX» HA PA3JIMYHBIX 3TAallax UX

(¢popmupoBanus,

OIIHCAHHC IIKAJ OICHUBAHUA

Kon [Inanupyemblie ITokxazareny ¥ KpUTEPUN OLIEHUBAHUS PE3YJIbTATOB 00YUEHHUS

KOMIIE- | Pe3yIbTaThl HIKE TIOPOTOBOTO | IOPOTOBBIN MPOABUHY- BBICOKUH  ypo-

TEH- 00y4eHus YPOBHS YPOBEHb TBIIl YpPOBEHb | BEHb (OTJINYHO)

U, (neynoBneTBopu- | (YIOBIETBOPH- | (XOPOIIO)

ATaIlbl TEJILHO) TEJILHO)

0CBOE-

HUS

KOMIIE-

TEHIUU

1 2 3 4 5 6

OIIK-2 | 3naer:  ocHOB- | ®parmenrtapubie [Hemonusle npen- (Chopmupoan- ChopMHUpOBaH-

1xypc | Hble TEXHOJIO- | IPEACTABICHUS  (CTABJICHUS 00 HBIE,HO COJEp-HbIE CHCTEMAaTH-
MM TIOMCKA, UC- | 00 OCHOBHBIXTEX- (OCHOBHBIX  TE€X- PKALMEOT/AENb- HECKHUE npen-
TOYHUKHU TIOJIy- | HOJIOTHSIX —IIOMC- HOJOTHSIX IIOMC- HBIEIPOOENbI- (CTABICHUS 00
ye-Husl HMHQOp- | Ka, MCTOYHHMKAX KA, MCTOYHHUKA [IPEACTaBJICHUS OCHOBHBIX  TeX-
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MallUM,  CTaH- | IOJY4YEeHUs  HMH- [IOJy4eHHUs HH- 00 OCHOBHBIX-HOJOI'MSXIIOUCKA,
JapThl U TeXHH- | (hopMma- (bopmaryu, TEXHOJOTMSAX [MCTOYHMKA  IIO-
YECKUE J0- | INU,CTaHAapThl U (CTAaHAAPTHI U [OUCKa, MCTOY-JIydeHUs] HH(Op-
KYMEHTBI Ha | TEXHUYECKUE JO- TEXHUYECKHE HUKAaloJxy4ye- [MalMM, CTaHjap-
CBIpb€ M MpO- | KYMEHTbIHA  Cbl- IOKYMEHTbl  Ha HMS HH(opMa-Tbl U TexHuue-
IYKIUIO JKUBOT- | pb€ U IPOAYK- [CBIPbE M MPOJYK- [IMM, CTaHJAp-CKUE JOKYMEHTBI
HOTO IIPOUC- | LIMIO)KMUBOTHOI'O-  [IMIOKUBOTHOTO- [Thl M TEXHHUYE-HA CHIPbE U IIPO-
XOXKICHMSL. IIPOUCXOXKACHUS, [IPOUCXOXKIEHUS, [CKMEIOKYMEH- [TyKIHIO
ThIHA CBIPBEPKUBOTHOIO
MITPOYK- [IPOUCXOXKACHMUSI,
[UIO’KUBOTHOIO
IIPOUCXOKIC-
HUS,
ymeet: Hcnoius- | ®parmenrapuoe | Hecucremaru- B uenom | ChopmupoBan-
30BaTh 3HAHUSA O | UCIIOJIB30BAHUE 4ECKOE MHCIIONb- | YCIEIIHOE,HO | HO€  HCIOJIB30-
cocraBax U | YMEHUH HCIIOJb- | 30BAHME YMEHUHU | COJEpXKalllee | BAaHUE yMEHUU
CBOMCTBaxX Cbl- | 30BaTh 3HaHuA o | Mcnosb3oBath OTJIE/IbHbIE HCII0JIb30BaTh3-
pbs KMBOTHOTO | COCTaBaXW CBOM- | 3HAHUS O COCTa- | IpPOOENbIMC- | HAaHUS O COCTa-
pouc- CTBax CbIPb JKH- | BaX U CBOMCTBAX | [IOJIb30BATh- | BaXU CBOMCTBAx
XOXKJCHMSI; NPU- | BOTHOTOIIPOUC- CBIpbsl  JKMBOT- | 3HAHUSIO CO- | CBIPbSl  KHUBOT-
00-peTaTh  HO- | XOXKJCHUSA; TIPHU- | HOTO IIpOMC- | CTaBax HOT'OIIPOUCXO0XK-
Bble  3Ha-HHUs, | 0OpEeTaTbHOBbBIE XOXKJCHMSI; MPU- | ICBOWCTBAx- | ACHMS; IPUOO-
UCMONb3Yysl  CO- | 3HAHMSI, HUCHOJb- | OOpeTaTh HOBBIC | CHIPbS  KU- | peTaTbHOBBIC-
BpEMEHHBIE 00- | 3ysICOBpEMEH- 3HAWS,UCIOJIB3Y | BOTHOTO 3HaHMUS, uc-
pas3o-BaTelbHbIE | HbleOOpa30Ba- 1 COBPEMEHHBIE | IPOUCXOXK- II0JIb3YSl COBpE-
u UH- | TEJIbHBIEUHUH- oOpa3oBaTenb- | Je- MEHHbIE  00pa-
dopmanroHHble | GOpPMALMOHHBIE- | Hble M HH(Op- | HUSA;IpUOOpE | 30BaTENIbHBIEU
TEXHOJIOTHH TEXHOJIOTUHI MalMOHHbIE TaTbHOBBIE- UH(POPMAILINOH-
TexHonoruu. 3Ha- HBIETEXHOJIO-
HUS,UCIOJb3 | TUU;COCTABIATH
ySICOBPEMEH- | YCTHBIEH ITUCh-
HbIEOOpa30- | MEHHBIETEK-
BaTeNIbHbIEU- | CTBI(KOHCIIEKTHI,
uH(popmManu
Baajeetr: HaBbl- | oOywaromuiics He | @parmentapHo- | B Leo- | YCIEIHoe HUCH-
KaMHU JKCIIEpU- | BJIAZIe€T HaBbIKA- | €BIIAJICHUE MyCHell- CTEMaTHYECKOe-
MEHTAJIBHBIX MU DKCHEPUMEH- | HABBIKAMHUAKC- | HOE,HO HECH- | BJIaJICHUCHABBI-
UCCJIEIO-BaHUN | TaJbHBIX HCCIE- | IEPUMEHTaNb- cTemaTruye- KaMU DKCIIEepH-
JIOBaHUU HBIX  HCCIENO- | CKOEBIaje- MEHTAJIBHBIXHC-
BaHUM HUEHAaBbIKa- | CJI€JA0BaHUMN
MUIKCIIEPH-
MEHTAaJIbHbI-
XHCCIEA0BA-
1302071
OIIK-4 | 3naer: cucteMbl | oOyuaroluiics He OOywarouuiicss  joOydaromuiicss joOyJaromuiics
1xypc | M  HUCTOYHHUKH | 3HACT 3HAYUTEIb- [JEMOHCTPUPYET |[IEMOHCTPHUPYET[IEMOHCTPUPYET
JUIsL TIOUCKa, 00- | HOM 4acTu Ipo-  BHAHMsSL  TOJBKO BHAHWE  MaTe-3HAaHHWE Yrpo3 u
paboTKM W aHa- | TPAMMHOTO MaTe- [OCHOBHOI'O MaTe- [puaja, He J0-0MacHOCTEH,
au3a uHpOpMa- | puaia, Ioxo puana, HO HE [IyCKaeT CYIe-BO3HUKAIOIINX B
U OpUEHTHUPYETCSI B BHAET  JIeTaJlel, CTBEHHBIX HE-Mpolecce pPa3BU-
CHUCTEMax M UC-  [IOMYCKaeT  He- [TOYHOCTeH TUSl COBPEMEHHO-
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TOYHHUKAX JJIsA

TOYHOCTH B (op-

ro wuHbopmaiu-

MOUCKa, 00paboT- MyITUPOBKaX, OHHOrO  OOIIe-
KW ¥ aHAJIW3a UH- |[HApyIIaeT JIOTH- CTBa, HCYEPIIbI-
dbopmanuu 1o- HECKYI0  TOCIe- BaIOIIEe M TOCIIe-
MyCKaeT CyIllle-  |[IOBaTeIbHOCTh B IMOBaTEILHO,
CTBEHHBIC OINO- M3TI0KEHUU TIPO- HYETKO W JIOTUYHO
KU rPaMMHOTO  Ma- M37araeT  mare-
Tepuana puaiz,  XOpOIIOo
OPUCHTUPYETCS B
MaTtepuane,  He
BaTPyIHSETCS C
OTBETOM npu
BUIOU3MEHEHUN
BaJlaHuI
yMeeT: WCIOJb- | HE yMEET UCIOJb- | B IEJIOM | B nenom | chopMupoBaH-
30BaTh CTaH- | 30BaTh CTaHAAPT- | YCHEIIHOE, HO | YCIEIIHOE, HOE YMEHHE CO-
JApTHBIE TIaKe- | Hble MAaKeThl MPHU- | HE  CHCTEMHOE | HO Ccojepka- | OJroaaTh oc-
Thl TPUKIAIHBIX | KIQJHBIX KOMIIb- | YMEHHE COOJNIO- | M€ OTJICNb- | HOBHBIE Tpebo-
KOMITBIOTEPHBIX | IOTEPHBIX  TIPO- | 1aTh OCHOBHBIC | HbIe TpoOe- | Banus  uHOP-
nporpamMMm IS | TpaMM  JUIS Ui | TpeOoBaHUS JBI, YMCHHE | MAIIMOHHOM
nmoucka, oOpa- | moucka, oopadoT- | HHGOPMAIIMOH- | COOMIOATh 0€301acHOCTH,
OOTKHM W aHaJW- | KM ¥ aHaJIM3a WH- | HOM 0€30IacHO- | OCHOBHBIC B TOM 4YHCIE
3a uH(popMmalmH, | hopMaluu, Npei- | CTH, B TOM YHC- | TpEOOBaHMs | 3allUThI  TOCY-
MIPEJICTABIISIT CTaBJSITh MH(Op- | JIe 3aIUTHI Toc- | MHQOpMaNK- | TapCTBEHHOU
UHPOPMAIIMIO B | MallMIO B TpeOye- | yaapCTBEHHON OHHOH  0e3- | TaifHbI
TpebyeMom MoM  (dopmare, | TaitHBI OTNacCHOCTH, B
dopmare TaliHbI | IOMYCKAeT CyIle- TOM  YHCIIEe
CTBEHHBIC ONINO- 3alUTBl TOC-
KA, HEYBEPEHHO, yIapCTBEH-
¢ OonpmMMH 3a- HOM TallHBI
TPYIHEHUSIMHU
BBITIOJTHSIET CaMo-
CTOATENBHYIO pa-
60Ty, OOJIBIINH-
CTBO 3aJIaHHi,
IPEyCMOTPEH-
HBIX MPOTPaMMOit
JUCITUTUIMHBI, HE
BBITIOJTHEHO
BJajieeT: KOM- | OOyJaromuiics He | B IEJIOM | B IIEJIOM | YCTICUTHOE "
NBIOTEPHBIMU U | BIAJEET  OCHOB- | YCIIEUIHOE, HO | YCIEIIHOE, CHCTEMHOE BJIa-
CETeBBIMM TEX- | HBIMH METOJIaMH | HE  CHCTEMHOE | HO COJIepKa- | ICHHE  OCHOB-
HOJIOTUSIMU,  a | 3alIUTHl  HUH(DOP- | BIaJACHUEe  OC- | ee OTAENb- | HBIMA METO/a-
TaKk JK€ CTaTH- | MallMH, JIONyCKa- | HOBHBIMH METO- | HbIE MPOOENBI | MU 3allUTHl HH-
CTUYECKHMH Me- | €T CYIIECTBEHHBIC | JaMH  3alllUThl | KK  COMpO- | (hopMaluu
TogaMu  00pa- | ommoOKu, ¢ 607b- | HHDOpPMAITUH BOXIAroIIee-
O0oTku  HMHQOpP- | MUMU  3aTPYyAHE- ci  OTHeNb-
MaIuu HUSMHU  BBITTOJTHS- HBIMH OIIINO-
€T CaMOCTOSATEIb- KaMH BIafe-
HYIO pabory, HHUE  OCHOB-
OOJIBIIMHCTBO HBIMH METO-
3aJlaHUl  Mpeny- JlaMH  3allu-
CMOTPEHHBIX Tel  HH)OP-




MPOTPaMMOit Maluu
JUCLUIUIMHBL  HE
BBITIOJTHEHO
IK-1 3HaeT: CTaH- | oOyJaromuiics He | oOydJaromuics | oOyJarommii- | 00yJaronuiics
1 Kypc | mapTHBIE MpO- | 3HACT 3HAYUTENb- | IEMOHCTPUPYET | CS  JEMOH- | IEMOHCTPHPYET
TpaMMHBIE HOW YacTH OC- | 3HAHUS TOJBKO | CTPUPYET 3HaHUE OCHOB-
CpeacTBa /UL | HOBHBIX  CIIOCO- | OCHOBHOTO Ma- | 3HaHME MaTe- | HbIX CIIOCOOOB M
pa3paboTKu OOB U CpeAaCTB | Tepuajia, HO HE | puaia, HE | CPECTB  TOIY-
TEXHOJIO- NOJyYeHHs, Xpa- | 3HaeT JeTalied, | IOIycKaeT YeHUs, XpaHe-
THYECKOW YacTW | HEHUS M Tepepa- | JONMyCKaeT He- | CYIIeCTBEH- | HUsL W Tepepa-
MPOCKTOB ~ TH- | O0TKM HWHPOPMA- | TOYHOCTH B | HBIX HETOY- | OOTKH HMH{)OP-
MIEBBIX  MpeA- | UM, JOIyCKaeT | (OpMYIHPOB- HOCTEH Maluu, Hcyep-
HpUSATHN CYIIECTBEHHBIC Kax, HapyImaer IBIBAOIE U TIO-
OLINOKH JIOTHYECKYIO CJIeZIOBATEINILHO,
HIOCJIEI0BATEIb- 9YEeTKO M JIOTHY-
HOCTh B H3IIO- HO HM3JIaraeT Ma-
KEHUHU npo- TepHual, XOpouio
rPaMMHOTO Ma- OpPUEHTUPYETCS
Tepuaa B MaTepuaie, He
3aTpyAHSACTCS C
OTBETOM  TIpH
BUJIOU3MEHEHUN
3aJIaHUN
yMeeT: TOJB30- | HE ymeeT pabo- | B LIEJIOM | B nenom | chopMupoBaH-
BaTbCsl IMAKeTa- | TaTh C KOMIIbIO- | YCIIEIIHOE, HO | yCIEIIHOE, HOE yMEHHE pa-
MU TPUKIAJHBIX | TEPOM, KaK CO | HE CHCTEMHOE | HO cojepka- | 00TaTb ¢ KOM-
IporpaMM TIpH | CPEACTBOM yMeHHe pabo- | e OTHeNb- | MBIOTEPOM, Kak
pa3-paboTke yIpaBJICHUS WH- | TaTh C KOMIIbIO- | HBIE Tpo0e- | CO  CPEelCTBOM
TEXHOJIOTHU- dopmanmeri, 10- | TEpOM, Kak CO | JIbl, YMEHHUE | YIIpaBICHHUS
YEeCKOM  YacTW | MycKaeT  CyIe- | CPeICTBOM paboTtatb  c | HHpoOpMaIei
IPO-€KTOB  IH- | CTBEHHBIE OIIUO- | yIpaBICHUS KOMIIbIOTE-
MIEBBIX  TIpeA- | KM, HEYBEpeHHO, | MHpopManueld | poM, Kak co
OpuATHil, 1oa- | ¢ OONBIIMMHU 3a- CpEeICTBOM
TOTOBKE  3aja- | TPYAHEHUSIMH yIIpaBJICHUS
HUI Ha pas3pa- | BHIIOJHSIET CaMo- uHpopMaLu-
0OTKY  CMEX- | CTOSTENIbHYIO pa- eit
HBIX yacrteil | 00Ty, OOJIBIIMH-
MPOEK-TOB CTBO 3a1aHUH,
PeayCMOTpPEH-
HBIX MIPOrpaMMOHU
JUCLUIUIMHBL, He
BBITTOJIHEHO
BJIajJeeT: METO- | O0yJaroIuiics He | B LIEJIOM | B IIEJIOM | YCIIEUIHOE u
JAMH WCIIONB30- | BJAJ€ET  OCHOB- | YCIIENIHOE, HO | YCIEIIHOE, CHCTEMHOE BIIa-
BaHUS CTaH- | HBIMM METO/IaMHU | HE ~ CHCTEMHOE | HO COJep)Ka- | IeHHe  OCHOB-
JNapTHBIX ~ TPO- | IOJMYYCHHUs, Xpa- | BIaJeHHe  OcC- | Iee OTIeNb- | HBIMH MeTo/a-
IPaMMHBIX HEHMsI M Tepepa- | HOBHBIMH METO- | Hble IPOOesbl | MM TOJTY4EHUs,
CpeAcTB npu | 60TkM wHGpOpMa- | JaMH  TIOJydYe- | WM CONPO- | XpaHEHUS U Tie-
pa3paboTke UM, JIONYCKAaeT | HUS, XpaHEHMs U | BOXKIaolee- | pepabOTKH  HH-
TEXHOJIO- CyIIIECTBEHHBIE nepepadoTKu ¢ oTaenb- | hopMaruu
THYECKOW YacTu | OomMOKH, ¢ 00Jb- | HHpOpMAUU HBIMH OIINO-
NPOCKTOB  IH- | IIUMHU 3aTpyaHe- KaMH BIIaje-
MIEBBIX  MpeJ- | HUSIMU BBITIOJIHS- HUE  OCHOB-
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OpU-ITHH, TOA- | €T CaMOCTOSTEIb- HBIMH METO-
TOTOBKE 3a- | HyIO pabory, JamMy  T0Jy-
JTaHWi Ha pa3- | OOJIBIIMHCTBO YeHUs, Xpa-
paboTKy CMeX- | 3aJlaHuil, Tpeay- HEHUSI U Tie-
HBIX 9acTel | CMOTPEHHBIX pepaboTKu
PO-€KTOB IPOTPaMMOi uHpopMaun

JUCUUIUIMHEL  HE

BBITIOJIHEHO

3. Tunosbie KOHTPOJIBHBIC 3aJaHUA UJIH UHBIEC MaTECpHUaJIbl, HCOﬁXOI[I/IMl)Ie
AJIF OONCHKHA 3HaHl/Iﬁ, yMeHHﬁ, HABBIKOB U (l/l.]'ll/l) onbITa 1€ATCJIBHOCTH, XapaKTe-
PU3YIOIIUX 3Tanbl OPMUPOBAHUSA KOMIIETEHIMH B Mpollecce 0CBOCHUsI 00pa3oBa-
TeJIbHOH IPOrpaMMbl
3.1 KontposbHble (2a00ThI
Lenv konmponvhol pabomwi: yriyOUThb, CACTEMATU3UPOBATH U 3aKPEMUTh TEOPE-
THUYCCKHUEC 3HAHUA 06yqa}011mxc;1; IMPOBCPUTH CTCIICHb YCBOCHMU:A OIIHOﬁ NI HECKOJIb-
KHUX TCM HJIK BOIIPOCOB.
- Temartnka KOHTPOJIBHBIX pa60T YCTAaHaBJIIMBACTCA B COOTBCTCTBUU C HSYIIGHHOﬁ
TEMOM.
-  KOJHMYCCTBO BAPHUAHTOB BaﬂaHI/If/'I — II0 TCMC HUCIIOJIb3YCTCA 10 BapHaHTOB 3a1a-
HHUMN.

KonTpoabsHnas padora Nel
«Teopuust rpagoB»

BapuanTt 1
3aoanue 1. B rpade 30 BepmmH u 80 pedep, Kaxkaasi BepIIMHA UMeeT cTeneHb 5 win 6. CKOIBKO B
HEM BEpIINH cTeneHu 57
3aoanue 2. B rpade xaxaas BeplUIMHA UMEET CTENEHb 3, a YUCIIO pedep 3axioueHo Mexay 16 u 20.
CKOJBbKO BEpUIMH B 3TOM rpade?
3aoanue 3. [locTpoiiTe MaTpUIly MHIIMACHTHOCTH JJig rpada, 3aJaHHOTO CITUCKAMH CMEXKHOCTH
a:b,d; b:acd,f; c:bf; d:ab,f; e:; f:b,c,d.
3aoanue 4. Kakoe HaubosbIiee 4nucio rpaHeil MOKeT ObITh Y TUNIOCKOTO rpada ¢ 5 BepiuuHamMu?
3aoanue 5. CKOIbKO CylIeCTBYET aOCTpaKTHBIX 3MUIEPOBBIX I'paoB ¢ 5 BepLInHAMU?

KonTpoubnas padora Ne2
«MoaeanpoBaHne NOTOKOB)
Bapmuanr 1

3a0aHue 1 BBIHCHI/ITG, SABJICTCA JIXM JaHHBIW IIOTOK MaKCHUMAJIbHBIM. Ecmm Ja, TO HAauJUTeC

MUHHMMAaJIBHBIN pa3pe3. Ecnu HeT, To HallAuTe MaKCUMaJIbHBIN TOTOK.
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KonTpoabsHnas padora Ne3

«CeTeBbIe MOJEJTH»
Bapuanr 1

Kommanus pazpabaTbeiBacT CTpOUTEIbHBIN IMPOEKT. McXoaHbIE JaHHBIC IO OCHOBHBIM OIEpaIvsM
MIPOEKTA MpeACTaBICHBI B Tabuuiie. Hy)KHO MOCTPOUTH CETEBYIO MOJECIb MPOEKTA, ONPEACIUTh KPUTH-
YecKue MyTH U MPOaHAJIU3UPOBATh, KaK BIMSAET Ha XOJ BBIMOJIHEHUS MPOEKTa 3aaepkka paboTsl D Ha
4 genenu.

Tab6suna 2
Pabora HenocpencTBeHHO npemecTByIomas padoTta JmATeIbHOCTD, HeeIH
A - 4
B - 6
C A, B 7
D B 3
E C 4
F D 5
G E,F 3

3.3 TunoBoii pacuer

Ilens TUMOBOrO pacueTa: yriayOuTb, CUCTEMAaTH3UPOBATh U 3aKPENUTh TEOPETUUECKUE 3HAHMS
oOyuaroluxcsi; MPOBEPUTh CTENEHb YCBOCHHS OJJHOW MJIM HECKOJBKHUX TEM WJIHM BompocoB Temaruka
THIIOBOTO pacyera ONpejeiieHa B COOTBETCTBHU C U3yUYEHHOM TeMoil. (Tabnuia 3).

KonnuecTBo BapuaHTOB 3a/laHUl — 10 TEME HUCIOJIb3yeTcsl 15 BapuaHTOB 3aqaHuil (MpUBEAECH
OJIUH U3 BAPHAHTOB).

Tunosoii pacuer Nel.
«Teopus rpados»

O0pa3zer] pemieHust THIIOBOTO pacuéTa
Bapuanr 0

Ipumep Nel. Ilocmpoiime epagh omnowenusn «x+y<=7» na mnoocecmee M={1,2,3,4,5,6}.
Onpeoenume e2o ceoticmaa.

PEMEHUE: [locTtTpoum rpad GX) ¢ MHOXKecCTBOM BeplIHH
X={Xi=i, i=1,..,6}, mpuduemM JBe BepumWUHB Xi U Xj coe T UHSA—
IMTCSa pebOpPpOM ToOraga 4 TOJABKO Torpaga, Kor na XitXi<=T.
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[TockoanBbKY OTHoHme HUue Kxty<=7» cuMMeTpPHUUYHO, TIpadodo
GX) HeopHUEeHTHUDPOBAaHHEH .

IocTpon mampuy cmesxcrocmi (BEPIIITH).

X5
X5
X5
X4
Xs
Xs

e I e
O | b | bt | o | o | o
| | b | b [ o | ot
7
SO
L
OOOOO'—-E(}

31ech 3IeMeHT Aj; 0003HaYaeT 910 pedep, IIYIIIX 113 BEPIINHEL X; B BEPIIIHY Xj.
TMockompKy Hamt Tpad) HeOPHEHTIPOBAHHEII, MATPHITA CMEKHOCTI CHMMETPITTHA.

TlocTpomm mampiingy unyuoeHyuil (pedep).

| 2 3

e
o
(=

gl |g2 |g3 |g4 | g5 |86 |g7 |8 g9 gl0 gll|gl2
X |1 71 1 1 J1 Jo o Jo Jo |1 Jo Jo
X |1 o o o o |1 [1 |1 Jo (o [1 |o
X0 1 o o o o |o |1 |1 o o |1 =R
X, /0 1o |1 Jo o Jo [1 Jo |1 Jo Jo Jo
Xs 10 1o Jo 1 Jo 1 [o Jo Jo o Jo Jo
Xs |0 10 o o [1 Jo [0 Jo o o o |o

3neck a1eMeHT Ry paBeH 1. ecrn BepimHa X HHIIIIeHTHA peOpy gj 1 0 nHate.

Ipumep Ne2 T'pad G 3aman maTpuiiel HHITUACHIUN

10000

;. =(10210
¢ looo11

02001
Tpebyercs:

1. IMoctpouts rpad G
2. HaiiTu cTeneHp KaKI0W U3 ero BepIIuH
3. 3ammcaTh MaTpPHUILy CMEKHOCTH rpada
4. 3anucaTh CIIUCOK pebep rpada
Pemrenne :
I'pad G sBIsIeTCS HEOPHUEHTUPOBAHHBIM TpadoM, T.K. [z HE COIEPKHUT OTPUIIATEITBHBIX dJIe-
MeHTOB. Uncino BepurnH rpada paBHo 4 (110 YHUCITy CTPOK MaTpuIlsl), Yucno pedep rpada paBHO 5
(Mo uMcy cTONOIOB MaTpPHUIIbI),
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IIpucBonM BepimmHaM rpaga HoMepa, COXPaHUB MOPSJIOK, 3aJaHHBIM CTPOKAMH MaTpHIIbI
Jz. OTMETHM B MMPOU3BOJBLHOM TOPSIAKE 4 TOYKH, TPUCBOMB KaKI0M Touke Homep. [Ipocmar-
pUBas KaKIbIN cronlen Marpuibl Jz.coequHseM peOpaMu BEpIIUHbI, MHIUICHTHBIE JaH-
HOMy pebpy. Ecmm pebpo  nBaxapl HMHUMACHTHO  BEpIUUHE (B marpuue
J; Takoe pebpo noMedeHo «2» B COOTEETCTEYIOUIEH CTPOKE) , TO 3TO peOpPO Ha3bIBAETCS
netieil. BInosHsAs NPOCMOTp MOCIeA0BaTENbHO MPOCMOTP BCeX MATH pedep, MoaydaeM cie-

Jyromuii rpagd.

2)Crenenb Bepumnbl rpadga p(i)dTo umciao pebep, MHIMAESHTHHIX JAHHBIX BEPIIMHE.
CnoxkxuM Bce yucia B CTPOKE MATPHUIBI [z, MOJYyYUM CTEIEHb COOTBETCTBYIOIICH BEPIIUHEI.
[TockoabKy METIM UHITMACHTHBI BEPIIMHE JABAXK/IbI, BKJIAJ X B CTCTICHb BEPIIUHBI PABEH JABYM.

tooo0, P(1)=1
j.=[10210 p(2) =4
00011 [ p(3)=2
020017 p(4)=3

3) 3anuiem maTpuily cMeXHOCTU rpada. B Marpuile cMeXHOCTH CTPOKH U CTOJOLBI COOTBET-
CTBYIOT BepirHaM rpada. Hucno crosiiee B siueiike (1,j) ecth urcio pedep, COSTUHIONMX BepIIUHY |
C BEPILUHOMA | ..

k)

0100

1110
0101

0011

4)cnincok pebep rpada 3To AByXcTpouHas MaTpuiia K B kaxoM cToslie KOTopoil 3arnucaHbl HO-
Mepa BEpIIMH HHIIUACHTHBIX JaHHOMY peOpy

K= (1 4 2 2 3)
2 4 23 4

[Ipu 3amanuu rpada mabruyeri coctaBisieTcss TabJMIA, COCTOAIIECH U3 1 CTPOK (BEPIIMHBI) U M
cTos610B (pedpa). Ha mepeceyeHnu cTpOK U CTOIOIOB MUIIYTCSI COOTBETCTBYIOIINE 3HAKH, KOTOPHIE
MOKAa3bIBAIOT OTHOIIEHUE (MHIUACHTHOCTb) BEPIIMHBI U pedpa. ITO MOXKET OBITh 3HAKU «+» U «-»,
yucna 0,1,-1 u zp.

I'maBHBIM BO Bcex croco0ax 3amanus rpada (quarpaMMoi, MaTpuiiei, TabIuIen) sIBIseTcsl yKas3a-
HHUE COOTBETCTBUS MEKIY MHOXKECTBAMH 71 BepIIMH Vi k m pedep X-t.

[Mycts man rpad G(V, X), rae V={V1, V2...Vh} — Bepmunsl, a X= {X1, X2 .,., Xm} — pebpa, cpe-
I KOTOPBIX MOTYT M KpaTHbIE pedpa (€CTh BEPIINHBI, KOTOPBIE COENHAET HECKOJIBKO pedep).

Mampuyei unyuoenmnocmu JaHHOTO rpada OyaeT Tabauna, cocTosmas u3 N CTPoK (BEPIIUHBI) U
m cToJ0110B (pedpa).

[Ipu paccMOTpeHHH HEOPHEHTHPOBAHHOTO Tpada Ha TepeceueHHH CTPOK W CTOJIOIOB CTaBUTCS
qHCci0 1, €CT COOTBETCTBYIONINE BEPUIMHA U peOpO MHLUACHTHBI U CTaBUTCS 4ncio 0, OHU HE UHIIU-
JICHTHBI.
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[Ipu paccMOTpeHHH OPUEHTUPOBAHHOTO Tpada Ha TIEPEeCeUeHUH CTPOK U CTOJIOIIOB CTABUTCS YHCIIO
1, ecn U3 BEepUIMHBI BBIXOJUT COOTBETCTBYIOIIEE ee pedbpo. Ecnu B BepimHy BXoauT pedpo, TO cra-
BT uncyo -1. Ecnu BepmmHa He MHITMACHTHA peOpy U, TO cTaBUTCS uncio 0

O4eBHIHO, YTO B KKIOM CTOJOIE MAaTPHIIBI MHIIMICHTHOCTH JOKHO OBITh TOJNBKO /[BA HEHYJIC-
BBIX YHMCJIA, TaK KaKk peOpo MHIMIEHTHO JBYM BepIIMHaM. YHCIO HEHYJIEBBIX AJIEMEHTOB KaXKIOU
CTPOKH — CTENEHb COOTBETCTBYIOIIECH BEPILIUHEI.

MaTtpuliibl HHIUJIEHTHOCTH NPSAMOYTOJbHBIE, €CIIM YUCIIO CTPOK U CTONOLOB pa3nuyHo. Ecinu uncno
BepLINH U pebep B rpade o1nHAKOBOE, TO MMOJTyYaeTcsl KBaJpaTHAas MaTpHUIa.

Matpuily MOKHO cenaTh KBaapaTHOM i mo0oro rpada 6e3 kpaTHbIX pedep. B takux ciydasx
CTPOKU M CTOJOLBI M300paxaroT BeplinHbl. Ha mepeceyeHrH CTpOK M CTOJOLIOB CTaBUTCSA 4YUCIO 1,
€CITM COOTBETCTBYIOIIME BEPLIMHBI COCAMHEHBI peOpoM M cTaBuUTCS 4ucio 0, ecau BEepUIMHBI HE CO-
€/IMHEHBI.

Jlnist HeopueHTHPOBaHHOTO Tpada pedpa OAHOBPEMEHHO NPUHAIESKAT UM HE MPUHAIJIeKAT rpa-
¢y, Tak Kak CUMBOJHU3UPYIOT OJHO U TO k€ pedpo. MaTrpuiia CMEKHOCTU HEOPUEHTUPOBAHHOTO Tpada
SIBJISIETCS] CAMMETPUYECKON 1 HE MEHSIETCS ITPU TPAHCIIOHUPOBAHUHU.

XoTs ¢popManbHO KaxKasi BEpIIMHA BCErla CMEeXHas cama ¢ co00H, B MaTpHIIE CMEXHOCTU MbI Oy-
nem ctaButh 0, eciy y Hee HeT METu, U 1, eciu ecTh 0J1Ha NETIs.

Ecnu rpad umeer maTpuily CMEKHOCTH U HE UMEET IeTelb, Ha TJIaBHOW JIMaroHaal y HEro Bceraa
CTOAT HYJIU.

IIpumep Ne3  CocraBuUTh TaONHIy U MAaTPUILy HHIUACHTHOCTH AJs oprpada, n300pakeHHOro Ha
PHUCYHKE, KOTOPBII NMeeT 3BepIIrHbI 1 4 pedpa.

Mampuyeti unyuoenmnocmu JaHHOTO Tpada OyneT Tabmuia, cocTosmas u3 N CTPoK (BEPIINHBI) U
m cTosiouoB (pedpa).

[Ipu paccMoTpeHHH OPHEHTUPOBAHHOTO Tpada HA MEPECEUCHUN CTPOK U CTOJIOIIOB CTABUTCS YHUCIIO
1, ecm U3 BEpIIMHBI BHIXOJUT COOTBETCTBYIoIIEE ee pedpo. Eciu B BepuimHy BXOAUT pedpo, TO CTa-
BAT yKclo -1. Ecnu BepiiriHa He UHIMACHTHA pedpy U, TO cTaBUTCS uncio 0

Marpuiia HHIIHICHTHOCTH
Tabnuia HHIUIESHTHOCTH oprpada

Bep- Pebpa

WUHBI S t u
V1 -1 0 1 0
V2 0 1 -1 1
V3 1 -1 0 -1

IIpumep Ned4  Haiiaure raMHJIBTOHOB IyTh B TYPHUPE, 33JaHHOM MaTPULIEH CMEXHOCTH:

R O O O O
R B, O O O -
oSO b O+, O
o O, O O -
o R B B O O

O O O O - -
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TunoBoi pacuyer Ne2
«MopaeaupoBaHue NOTOKOB»

OOpaser pemeHus TUIIOBOTO pacuéra
Bapuanr 0

Ha puc. 1 n3o0paxena cets. IlepBoe 4ucIo0 yKka3bIBaeT MPOMYCKHYIO CIIOCOOHOCTB IYTH, BTO-

@ O

4.4 0 7,4

8,0 @/7,4

poe — IyroBoM IOTOK.

7,4

Puc. 1

Tpebyercs:

1) Haiitu MakcuMaJIbHBIN TIOTOK U3 UCTOYHHUKA S B CTOK t;
2) [locTponTts MUHUMATBHBIN pa3pes;

3) [IpoBecTr aHANH3 MTOTYIEHHON CETH.

Pewenue:
IIpumennm anroputm @opra-dankepcoHa Ml NOCTPOCHU MAKCUMAIBHOTO MOTOKA M HAXOXKICHUSI MUHH-
MaJbHOI'O pa3pesa.
1. Halinem yBenu4uBaromuii MyTh METOI0M PacCTAaHOBKH METOK.
1.1. B cetu umeeTcst AOMYCTUMBINA TOTOK

vb=ZxE—ng=4+O—0:4
i S

HcTounuk S momy4daeT moMeTKy S (cMm. puc. 4.2).
1.2. IIpocmaTpuBaeM Bce HEITOMEUEHHBIE BEPIIMHBI, COCEAHME C S. DTO BepnHEl 1 u 2. [IpucBanBacm

BepiuHe 1 MeTKy S*, Tak Kak (S, 1) — mpsimast nyra u Xgq < d sl (4 < 7) . Bepmmne 2 taxxe mpucBavBaeM MeT-
Ky S*, OCKONBKY (S, 2) — npamas gyrau X, < dsz (0 < 8) .

1.3. Teneps npocMaTpuBacM BCE HEMIOMEYEHHBIE BEPIIMHBI, COCEHNE C BEPIIMHON 1. DTO BepmIMHBI 3
u t. [IpucsauBaem Bepmune t meTky 17, Tak kak (1, t) — npamas ayraum Xy < dlt (O < 9) . ITockonbky BepiInHA

t — 3TO CcTOK, TO Ha JAHHOM 3Tale BEPLIMHY 3 MOXKHO HE paccMaTpuBath. McxonHas ceTh npuMeT Bug (puc. 4.2).
+

74

Puc. 2

2. Tak Kak CTOK OKa3aJiCsl IOMEYEHHBIM, TO BBINKMCHIBAEM YBEIWYMBAIOLINNA MyTh P1, ABUrasich oT cToka t K
BepIIrHEe 1, HOMep KOTOpOH yKa3aH B €e METKe, 3aTEM OT BEPIIMHBI | K BepIIMHE S, HOMEp KOTOpPOH yKa3aH B
MeTke. Takum 06pa3zom, MPUXOJUM K HCTOUHUKY S.

B:s-1-t.
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3. BemmuceiBaeM MHOXeCTBO P* (TIpsMBIX JyT) 1 MHOXKECTBO P~ (00OpaTHBIX 1IyT):
P = {(S, 1), (1, t)}, P~ = (uycroe MHOXKECTBO), TTOCKOIBKY OOpATHBIC AYrH B YBEIMYHBAIOLIHIL

myTh P1 HEe BXOMAT.
4. Jlys mpsIMBIX IYT BBIYHCIISEM BEITUUUHY

g = min (d; —x;) =min{dy —xg; dy =X, } =min{7-4,9-0} =3,

(i, j)eP*
Tak kak 0OpaTHBIX AYT HET, TO BETMUUHY &9 HE pacCcMaTpuBacMm.

5. Bnons ayr ysemuuuparomero mytu Py (puc. 4.3) usmenseM notox Vg = 4 na pemmumny & = & = 3u
HOJIY4aeM :
! !
Xg=Xgq+&=4+3=7, X, =%; +¢=0+3=3.

[Tonmyyaem HOBBIA OTOK V) =V + & = 4+3=7.

() OF
4.4 7.4
0 2"

P

S

Puc. 3
Onate npumeHuM anroput™ Popaa-DankepcoHa I MOCTPOCHUS MAKCUMAIBHOIO NMOTOKA U HAXOXKACHUS
MUHUMAaJIBHOTO pa3pesa.
1. Halinem yBenu4uBaromuii MyTh METOI0OM PacCTAaHOBKH METOK.
1.1. IcTOYHUK S TOJTydaeT MOMETKY S*.
1.2. IIpocmaTprBaeM BCe HEMOMEUYECHHBIE BEPUIMHBI, coceqHUE ¢ S. DTo BepwiuHbl 1 u 2. Bepmune 1

HEJb3s MPUCBOUTH METKY S*, Tak Kak (S, 1) — mpsmas ayra, Ho Xgq = dsl(7 = 7). T.e. oyra (S, 1) saBusercs
HaChIIEHHOH. Bepmune 2 npucsanBaeM MeTKy S, IOCKONBKY (S, 2) — mpamas gyrau Xgo < d 2 (O < 8) .

1.3. IlpocmaTpuBaeM BCE HENOMEYEHHBIE BEPIIHMHBI, COCEIHUE C BEPIIMHOW 2. JTO BepmMHEI 1 u 3.
Bepmmna 1 mosmyvaer metky 27, Tak Kak (2, 1) — oOparHas ayra u Xoq = 4> 0. Hpucsanpaem Bepmuse 3
MeTKy 2*, OCKOMBKY (2, 3) — npsiMas gyra u Xoyg < d 23 (4 < 7) .

1.4. Tenepp mpocMaTrpuBaeM BCE HEIIOMEUYEHHBIE BEPIIMHBI, COCEHUE C BepwnHOM 1. JTo BepmiuHa t.
[IpucsanBaem BepumHe t MeTky 1%, Tak xax (1, t) — npsamas gyrau Xy < dlt (3 < 9) . Bce MeTku HaHeceHBI Ha

ceTh (puc. 4.3).

2. Tak Kak CTOK OKa3ajcs IIOMCUYCHHBIM, TO BBIITHChIBACM YBCJ'II/I'-II/IBaIOHII/Iﬁ nyTb P2 , ABUT'adCh OT BEPUIMHBI
t k BepimHe 1, HOMEp KOTOPO# yKa3aH B €€ METKE, 3aTeM OT BEPIIHHBI | K BepIIUHE 2, HOMEP KOTOPOH yKa3aH
B €€ METKE, U T.J1. TIOKa HE TPUJIEM K UCTOYHHKY S.

P,is—2-1-t.
3. BoinuceiBaeM MHOXeCTBO P* (IIpsMBIX /IyT) U MHOXECTBO P~ (00OpaTHBIX 1yT):
P = {(S, 2), (1, t)}, P~ = {(2, 1))}.

4. BrrunciasgeMm

& = min (dij - Xij) = min{dsz — X521 dlt - Xlt} = min{8—0; 9 —3} =6 - w NPSAMBIX NYT,
(i, ))eP*

&, = min Xij =Xy = 4 — nns oGpaTHBIX IyT.
(i, J)eP”

Haxoaum & = min(gl, 82) = min(6; 4) =4
5. Boons ayr ysennuuBaroniero nytu P (puc. 4.4) usmensem norok Vy = 7 ua Bemmunny €& =4 u nony-

4aeM HOBbIM MOTOK V, =V, + & = 1T+4= 11, TaKoM YTO:
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Xpp =X, +£=0+4=4, (5,2)eP";
X, =X, +£=3+4=7, Lt)eP";
Xy =%, —£=4-4=0, (2, ) eP".

Ocranbubie X; j ocTaroTcs 0e3 N3MEHEHNH, TaK KaK He BXOJAIT B YBEJIMUNBAIOIIHIA MyTh P> .

Puc. 4
Paccyxnas, kak ObUTO HANMCaHO BBIIIE, PACCTABIsIEM METKH (cM. puc. 4.4) U BBITUCHIBAEM TPETHI YBEJH-
YUBAKOIIUN MTyTh:

P,is-2-3-t.
BeimuceiBaeM MHOKECTBO P* (IIPsIMBIX AyT) U MHOXeCTBO P~ (00paTHBIX IyT):

P*={(s.2.(23), G 1), P =2.

Beruncnsem:
(i, )eP”

Tak kak P~ = , T0 &, He BbuncisgeM. Clen0BarTenbHo & = 3.
Brons myr ysemumumsaromero mytu Ps ( puc. 4.5) usmensiem norok V, = 11 wa Benmuunny & = 3, nonaras

V3 =V, + & =11+ 3 =14 nonyuaem nosslii notox, Taxoii uro:
X, =X, +&=4+3=7, (5,2) e P";
X3 =Xy +£=4+3=7, (2,3)eP";
Xg =Xg +£=44+3=7, (3, t)eP".

Puch

1. CHOBa HaXOINM YBEIMUMBAIOLINH ITyTh METOJIOM PACCTaHOBKH METOK.
1.1. McTOYHUK S OTyYaeT MOMETKY S
1.2. IlpocmaTtpuBaeM Bce HEMOMEYEHHBIE BEPIIMHBI, COCEAHUE ¢ S. DTO BepmnHbl 1 U 2. Bepmmnue 1

HEeITb3s1 IPUCBOMTH METKY, TaK Kak (S, 1) — mpsiMasi HackIlIeHHas Iyra (Xsl = dsl)- Bepuune 2 npucBanBaem

METKY S, TaK Kak (S, 2) — mpsimast gfyrau Xgp < dsz (7 < 8) .
1.3. Teneps mpocMaTpuBacM BCE HEMIOMEYEHHBIE BEPIIMHBI, COCEHNE C BEPIIMHON 2. DTO BEpLINHBI |
u 3. Bepuune 1 Henb3s IPUCBOUTL METKY 27, Tak Kak ayra (2, 1) — obparnas, Ho X,y = 0. Bepmmna 3 He Mo-

XKeT ObITb IOMeueHa, HOCKOJBKY (2, 3) — mpsiMasi HachIIIEHHAas! Jyra (X23 = d23) .
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2. Tak kKaK MBI HE MOXKEM IIOMETHTH CTOK t, TO YBCIMYUBAIOMICTO MMYTU HCT U IIOTOK B CCTU SABJIIACTCA MaK-

CUMAaJIbHBIM: Vmax =14.

[locTponM MHHHMAIBHEL paspes. I1ycTh R — MHOKECTBO MOMEUYCHHBIX BEPIIHH B ceTh, T.e. R = {S, 2} ,a

R — MHOXXCCTBO HECTIOMCYCHHBIX BEPIIWH, T.C. R = {1, 3, t} . Torna 1o OIpEACIICHUIO MHUHUMAaJTbHBIHN paspes

(R, ﬁ) COCTOUT W3 IyT (R, ﬁ) = {(S,l); (2, 3)} (myra (1, 2) B pazpe3 He BXOJMT, TaK KaK €€ Hayajao — He-

TOMEUEHHAs BEpIINHA, a KOHEI[ — IIoMe4eHHas1 ). Ha puc. 4.6 HaCHIIICHHBIC TYyTd OTMEYCHBI KUPHOHN JIMHUCH,
MHUHHUMAJIBHBIN pa3pes3, OTACISIOINNA HCTOYHUK S OT CTOKA t, MOKa3aH MyHKTUPHOM JIMHUEH.

Puc. 6
Haiinem nporryckHyt0 CITOCOOHOCTh MUHUMAITBHOTO pa3pesa:

C(R, R) = dsl + d23 =7+ 7 =14, aro conanaer c BeMUIMHOI MAKCHMATBHOTO MTOTOKA B CETH.

IIpoBenem ananus cetu. IlpoBeprM ycinoBHe coxpaHeHUs TIOTOKa Ha puMepe 2-i BepluHbl. V3BecTHO,
YTO B IPOMEKYTOUYHBIX BEPIIMHAX MYTH MOTOKH HE CO3/1al0TCA U HE UCYE3al0T, T.C.

2 Xip =2 %5 =0.
[ i

JeMCTBUTEIBHO:

(X2 +X2) =X =(7+0)-7=0.

ITokaxkeM, 4To 0OIIEe KOJIMUECTBO IMOTOKA, BHITCKAIOIIErO0 M3 MCTOYHHMKA S, COBIAMAET ¢ OOIIUM KOJHYe-
CTBOM IIOTOKa, BTEKAIOIIETO B CTOK. MIMeeMm:

2 Xis —2 X5 =2 Xy —2 Xy
i J I J

Tunosoii pacuer Ne3
«CeTteBble MOIeIN

OGpa3zelr pereHus TUIIOBOTO pacyéTa

Bapmuanr 0

WNudopmanus o CTpOUTENBCTBE KOMIUIEKCA 3a/laHa HyMepanuei paboT, UX MpoJI0JIKUTEIbHOCTBIO
(B en. BpeMeHH), TIOCIIe0BATEIFHOCTHIO BEIIOIHEHUS ¥ 0OpMIIeHa B BUIE TaONHIBI. 3a KaKoe MH-
HUMAaJIbHOE BPEeMsI MOXKeET OBITh 3aBEpIlIeH BECh KOMIUIEKC PadoT.

Tpebyercs:

1) mo naHHBIM TAOIUIBI TOCTPOUTH CETEBOW TpaduK KOMIUIEKCAa pabOT U HAMTH MpPaBUWIBHYIO HY-
MEpAIUIo €T0 BEPIINH,

2) paccuMTaTh Ha CETEBOM Ipaduke paHHHME U MO3/HUE CPOKU HACTYIJICHUS COOBITHM, a TaKXKe pe-
3epBbl BpEMEHU COOBITUI;

3) BBIZIETTUTH Ha CETEBOM Ipauke KpUTUIECKHUE Ty TH;

4) nast HEKPUTHUYECKUX padOT HAMTH MOJIHbBIE U CBOOOHBIE PE3EPBHI BPEMEHH;

5) BBITIOJIHUTH aHAJIN3 CETEBOTO rpaduka.

Tabmuna 5.1
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Ne pabo- ] 2 3 4 5 6 7 8 9
mbl

Ipeowecmey-
owue pabomol - - 1 1,2 1,2 3,4 3,4 6 7,5

TIpooonocu-
MenbHOCMb 10 15 5 20 15 6 8 10 15
pabomul

Ha ocHoBaHMU JaHHBIX, IPUBEACHHBIX B TaOJHIIE, CTPOUTCS IpaduK KOMIUIEKca paboT, BXOIAIINX
B npoekT. Kaxnas pabora n3oOpakaeTcsi B BUAE€ OPUEHTUPOBAHHOTO OTpe3Ka (Ayru). CBA3H MEXITy
paboTtaMu M300paXaroTCs MyHKTUPHBIME JIMHUAMU (JIyTH-CBsI3U). B pe3ynbrare momydaercst ceTeBon
rpaduk (HayaabHas BEpIIMHA AYTH — HAYaJl0, a KOHEYHAas — 3aBEepIICHUE COOTBETCTBYIOIIEH padoThl):

-

Puc. 1
[TpeaBapuTebHO CIEAYET YIPOCTHTh MOJIYYEHHYIO CeTh. MOXHO YHQIUTh HEKOTOPBIC IyTIH-
CBSI3H, a Ha4YaJI0 U KOHEIl yaaIseMol 1yru 00beIMHUTH B OAHY BepiinHy. Ha puc. 2 nuzobpakeHa ceTb,
MOJIyYEHHAs TIOCIIE YIIPOIIEHUS CETH, M300pa-KeHHO! Ha puc. 1.

/O/\\

5

<_____

Puc. 2

B cereBom rpaduke kaxaas BepIIMHA SBISETCS KOHEUHOM NIl HEKOTOPBIX Ayr(omeparuii), BXo-
ISIIMX B HEe WIM HadajdbHOW A7sl Ayr (omeparuii) U3 Hee BhIXOAsmuX. [losToMy Kakaash BepIIHHA
MOJKET TPAKTOBATHCA KaK COObITHE, 03HAYAIOIIIEE 3aBEPIICHNUE BCEX ONepanuil (JIyr), uisl KOTOPBIX OHA
SBJISIETCS KOHEUHOM M KaK BO3MO>KHOCTh Hadajia BBIITOJHEHMs BCEX Oonepanuil (Iyr), A1 KOTOPhIX OHA
SIBJISIETCS] HavaapbHOM. HauanpHOM BepImHE COOTBETCTBYET COOBITHE, IO KOTOPHIM MOAPa3yMeBaCTCs
HAyajo0 OCYIIECTBIICHHS MPOEKTa, a KOHEYHON BEpIIMHE COOTBETCTBYET COOBITHE — 3aBEpPUICHUE BbI-
MIOJTHEHHUSI BCETO KOMILIEKca padoT.

[Tocne nmoctpoenust cereBoro rpapuka Bce €ro BEpIIMHBI HyMEPYIOTCS TaK, YTO HyMepalus sBIIs-
€TCs IIPaBUIIbHOM.

Anzopumm npasunvHoil Hymepayuu.

Hlar 1. Hymepyem HauanbsHyro BepminHy HoMepoM 1. [lepexonum k mary 2.

[lar 2. YnanseM U3 ceTH BCE BBIXOASAIIME U3 MPOHYMEPOBAHHBIX BepIIuH nyru. Hymepyem B mpo-
M3BOJILHOM TOPSJIKE BEPIUIMHBI, B KOTOPBIE HE BXOJAUT HU OJHA JAyra, IPOM3BOJIBHBIM 00pa30M Bo3pac-
TaIIMMHU 10 nopsaaky Homepamu. Illar 2 mponensiBaeM 10 TeX IOp, MOKA HE JTONAEM 10 KOHEYHOMN
BEPLINHBI, KOTOPOU IIPUCBAUBAEM CJIEYIOLIUN 10 IOPSIKY HOMED.
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B pesynpTate mpaBWiIbHOW HyMepallid BEPIIMH CEeTeBOW Tpaduk, MpUBEACHHBIM Ha puc. 5.3

MIPUMET BH/T
) ——(s)
O ©
i 15

&Y s (3

Puc. 3

Homepa pabor Ha xyrax COOTBETCTBEHHO 3aMEHEHBI MPOJOJDKHTEIFHOCTBIO WX BBINOTHEHUS
(IPOIOIKUTENBHOCTE (PUKTHBHON paObOTHI COOTBETCTBYIOIICH AYTH-CBSA3H MojlaraeM paBHoH 0).

PaccMoTpuM  OCHOBHBIE BpeMEHHBIE MapaMmeTpel cereBoro rpaduka. Ilyets tij —
MPOJIOJDKUTEIBHOCTh PA0OTHI, Ui KOTOPO# cooTBeTcTBYIOIAs ayra (i, j) B ceTeBoM rpaduke umeeT B
Ka4eCTBE HAYAIIbHOM — BEPIIMHY C HOMEPOM | , @ B KAUeCTBE KOHEUHOIl — BEPIINHY C HOMEPOM |.

PannuM cpokoM Hadana pa6otsl (i, j) HaspIBaeTCA HAaMMeHbIIee JOIMycTUMOE Bpems tij -, Koraa
MOXeET OBITh HAYaTO €€ BHIIOJHEHUE.

Eciu paboTa Hayata B PaHHMI CPOK, TO BpeMs ee OKOH4aHHs tij° HA3bIBAETCSA PAHHUM CPOKOM
OKOHYaHHMS

tijPH = tijPO-tij

Pannwmii cpok Havana Bcex padoT, Ui KOTOPHIX BEpIIMHA | — HavalbHas, Ha3bIBACTCS PAaHHUM
CPOKOM HAaCTYIUIEHHsS COOBITHS | U 0003Hauaercss Tir. PaHHUil CPOK HACTYIIIEHHS KOHEYHOTO COOBI-
THsI HA3bIBACTCSl KPUTUYCCKHM BpeMeHeM 1 0003HauyaeTcs 7Ty,. Takum 00pa3oM, KpUTHUECKOE BPEMsI —
3TO MUHHMAJIbHBIN CPOK, 32 KOTOPBIA MOKET OBITh BHIIOJIHEH BECh KOMIUIEKC padoT.

Kaxaplii myTh M3 HayaJbHON BEpIIMHBI B KOHEUHYIO, COCTOSIIUI M3 AYr (paboT) m ayr-cBszei
MPOJIOJDKUTEIBHOCTBIO T, HA3BIBACTCS KPUTUUYCCKUM ITyTEM, & PadOThI, COCTABJISIONINE TAKHE YTH —
KPUTUYECKUMH paboTaMu.

[Mo3mHrMHU cpoKaMu Haualla M OKOH4YaHWs paboThl (I, ]) Ha3bIBaeTCS HAUOOJIBIIEE JAOMYCTUMOE
Bpems Hauana (L") u oxomuanus (t™°) a1oit paboTHl Ge3 HapyIIEHHS CPOKOB BBHITIOTHEHHS BCETO
KoMIUIeKca pabot. OueBHIHO:

ti!H = tinO-tij.

Hawubonee mo3auuil U3 MO3HUX CPOKOB OKOHYAHHUS pabOT, BXOJSIIMX B BEPUIMHY |, HA3bIBACTCS
TIO3THAM CPOKOM HACTYIUIEHHS COOBITUS | 1 0603HavaeTcs 7.

Paccmotpum paboty (i, j). IlnanoBas mpogoKUTEIBbHOCTh 3TON paboThl paBHa tij MakcuMaabHO
JOIYCTHMOE BpeMsi, HA KOTOPOE MOYKHO YBEIHYUTH MPOJIODKUTEIBHOCT PaboThl (i, j) min 3amepxaTh
HAYaJlo €€ BBIMOJHECHUS, P KOTOPOM HE M3MEHHUTCS BPEMsI BBIIIOJIHEHUS BCErO MPOEKTa, Ha3bIBACTCSI
TIOJTHBIM pe3epBoM Rij BpemeHu 3toii pabotel. OH paBeH:

Rij = TjH -TiP - tij.

Pe3sepB Bpemenu mist pabotsi (i, J), HCIoab30BaHKE KOTOPOTO HE M3MEHHUT PaHHUE CPOKU HACTYII-
JICHUS BCEX COOBITHH (T.€. BCe pabOThI CMOTYT HAyaTh BBITIOJIHATHCS B MUHUMAJIBHO BO3MOXKHBIE CPO-
KH), Ha3bIBAETCSl CBOOOTHBIM U MOXKET OBITh BHIYMCIICH IO (JOpMyIIe

rij = TjP -TiP - tij.

OueBHIHO, TIOJHBIA U CBOOOIHBIN pe3epB BPEMEHHU IH000H paboThI, Jexanield Ha KPUTHYECKOM
MYTH, PaBEH HYJIIO.

Anzopumm HaxoxncoeHUn pAHHUX CPOKOE HACMYNIEHUA COObIMUTL
1. [onaraem T1" =0.

2. Jus j=2,3,...,N BeIUUCIIEM TjP = (krr;ax( )(Tkp + 1))
el (j
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3nmecy 1(j) — MHOKECTBO BCeX IyT, BXOIAIINX B BEPIIUHY |.
Kpurnueckoe Bpems Tip = Tn'.
Anzopumm HaAxoxHcOeHUus NO3OHUX CPOKO8 HACHYNIEHUA COObIMUIL
1. [onaraem Ty! = T (xak npasuno 7= Tip.).

2. s i=n-1,n-2, ... 1, BeIuuciseM

. 1
Thi=min(T.” —t..).
A O ij
j€0(i)
3neck 0(1) — MHOKECTBO BEpILUH, KOTOPBIC SBISIOTCS KOHSUHBIM JIJISI IYT, BBIXOMSIINX M3 BEPIIHU-
HBI .
PaccmoTpum cereBoii rpaduk, onucannelii B Tabnuue 5.1. CoObITus (BEpIINHBI) CETEBOTO Tpadu-

Ka M300pakeHbI CIIEAYIOMNM 00pa3oM:

B BepxHeill ueTBepTH 3amucaH HOMEp COOBITHS (BEPLIUHBI) B
COOTBETCTBUHM C MPaBWIbHOW HyMmepareid. Homep Bepimnbl Ki
TIpH IBMKEHMH U3 KOTOPOH MONydeHO 3HaueHue Ti , 3aHOCUTCS B
HIDKHIOK YE€TBEpPTh. B JIeBOM 4YeTBEpPTH 3alUCBHIBACTCS PaHHUUI
CPOK HACTyILJICHHs COOBITHS Ti, a B MPaBOil 4eTBEPTH — €ro
TI03/IHUI CPOK HACTYILIEHHS Ti’ .

Haiinem panHue CpOKHM HACTYIUIEHUS Ka)JIO0TO COOBITHSI JUIS
ceTeBoro rpaduka, n300paXeHHOTO Ha puc. 5.3.

[onaraem T1° =0, ki = 0. PaccmaTpuBaeM BepIMHBI B OPSIKE BO3PACTAHHUSA UX HOMEPOB.

TP=TP+t=0+10=10, k. =1;

TP =max (Ti" + tig; TP +t3) =max (0 +15; 10 +0) = TP +ti3 =15, ks=1;
TsP = max (T2 + tas; T3 +tas) =max (10 + 5; 15 + 20) = Ts” + t3s = 35, ks=3;
Ts” = max (Ts" + tss, Ta” + tas) = max (15 + 15; 35 + 8) = T4” + tss = 43,  ks=4;
TP =TaP+tyg =35+ 6 =41, ks=14;

Tke = max (Ts” + ts7; Te” + te7) = max (43 + 15; 41 + 10) = Ts" + ts7 = 58, ks=5.

[TocTpoum KpUTHYECKUH ITyTh, HAYMHAS ¢ KOHEYHOM BEPIIMHBI, IBUTAsICh 10 HOMEPaM BEPIIUH
Ki,, CTOSIIIMX B HHKHEH YETBEPTH.

B pesynprare momyuum 1 — 3 — 4 — 5 — 7. Haiinem no3aaue cpoku HacTyruieHus: coObrtuit. [loma-
raeM BpeMsi OKOHYaHus Beero npoekra 1 = T77/ = Typ = 58. [ToctaBuM 5TO 3HAYEHHE B MPABYIO YET-
BEPTh KOHEYHOM BEPILHHEI 7.

Te!’ = T7/" —te7 = 58 — 10 = 48;

Ts/ = T71 —t57 =58 — 15 = 43;

I147 = min (Te — tas; Ts/ —tss) = min (48 - 6; 43 - 8) = 35;
Ts' = min (Ts” - tzs; Ta”” - tas) = min (43 - 15; 35 - 20) = 15;
T2 =min (T4 - tos; T3 —t3) = min (35 - 5; 15 - 0) = 15;

T =min (Tr3- ts; T2 —tar) = (15— 15; 15-10) =0.

B pesynbTare nosiyyaem CleAyrOIIyl0 CETEBYIO MOJAEIb, COAEPIKAIILYIO 0ApoOHYI0 HH(OpMAIIio
O paHHUX, MO3JHUX CPOKAX HACTYIUICHHS COOBITUH, KPUTHYECKOM BPEMEHH M KPUTHUYECKOM ITyTH.
Kputnueckuii myTb OTMEUEH JIBOMHBIMH JTUHUSMHU.
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Puc. 4

3.4 TecroBble 3a1aHuA

ITo mucuunmHe «MareMaTndecKkoe MOAEIUPOBAHNUE» NPEAYCMOTPEHO NMPOBEACHHUE MUCHMEH-
HOT'O TECTUPOBAHUS.

ITnceMeHHOE TECTUPOBAHKME IIPOBOAUTCS MOCIE U3YUEHUS ONPEAEICHHOIO pasjesa JUCLUILIU-
HBI.

Pe3ynbraThl TECTUPOBAHUSA YUMTBIBAIOTCS IPU IMPOBEACHUM IIPOMEKYTOYHON aTTECTAlUU.

BaHk TeCTOBBIX 3a1laHUI COJIEPKUT S5 BapHAHTOB 10 12 3amaHuid.

IIpuMepsl TECTOBBIX 3a1aHUI

TectNel

no aucuunauxe «Teopus rpagos»

A) OTMeTHUTs HOMEp MPaBIIIBHOTO OTBETA B OJIaHKE OTBETOB.

Ne 3ananue OtBer
1 |Omnpenenure Bua rpada: 1) IIpocToii rpad
P p 2) MynbTHrpad
: ' 3) IceBnorpad
As A,

2 | Bepumna rpada, cMexxHas ¢ KaKmoil qpyroi ero BepIInHOi

Ha3bIBaCTCA 1) Bucsiaeit

2) JoMuHupyomen
1) Bucsiueit 3) UzonupoBaHHOU
2) JoMuHUpYyOLEei

3) U3onupoBaHHOK
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BepmHHa rpaq)a Hy.]'[eBOﬁ CTCIICHU HA3bIBACTCA

1) Bucsueit

2) JoMuHupyomen
3) UzonupoBanHOU

Ecnu nBa pebpa coemuHeHbI 001Ieii BEpIIMHOM, TO OHH Ha3bIBa-
FOTCHL...

1) CMexHBIMHU
2) NzomopdHEIMEU
3) KpatabmmMu

4) Nyramu

Ecnu nBe BEPLIINHBI COCANHCHBI pe6p0M, TO OHHM HaA3bIBAKOTCH...

1) CMexHBIMHU

2) NzomopdHEIMEU

3) M3onupoBaHHBIMU
4) Bucsunmu

I'pad HazwBaeTcs oprpadom, eciu...

) Bce ero pebpa xpatHbI

2) Bce ero BepIinHbI COETUHEHbI
MEXIY cO00i

3) Bce ero pebpa opueHTHPOBAHBI

Crelnennro BCPUINHBI HA3BIBACTCA. ..

1) Yucio pedep, OMHUM H3 KOHIIOB
KOTOPBIX OHA SIBJISIETCSI

2) Ywncino coeIMHEHHBIX ¢ HEel Bep-
LIAH

3) Uucno ucXoAsaImuX U3 Hee IyT
4) Yucino BXOAALIMX B HEE AyT

lyru B rpage - 370...

1) HeopueHntupoBaHHble pedpa
2) OpueHTupoBaHHbIE pedpa
3) Kpartasie pebpa

4) CmexHbIe pedpa

Ecinu nBe pasinnyHble BepLIMHEI Tpada COeTUHEHBI Ooee YeM
OJTHUM pedpoM, TO Takue pedpa Ha3BIBAIOTCA

1) [MapanenbHBIMH
2) CMeXHBIMU
3) Kpataemvmu

10

I'pad 6e3 merenp Ha3bIBaeTCS

1) mynsTurpadom;(BepHo)
2) nicernorpagom;
3) rpadom

11

Ckonbpko Bcero pébep B rpade, CTENeHH BEPIIUH KOTOPOTO
paBubl 3,4,5,3,4,5,3,4,5?

1)10
2) 20
3)18

CHTyalmoHHas 3a/1a4a.

Ha eeuepe cobpanoce neckonvko moHowel u
oesyuiek. [lpu smom oxazanocy, ymo eciu bi-
bpams 11006Y10 2pynny HOWell, Mo YUucio oe-
8YUIEK, 3HAKOMbIX NO KpauiHe mepe ¢ OOHUM U3
IOHOWel 9moll epynnvl, Oyoem He MeHble
yucna onowtell 6 epynne. J{oxazams, umo éce
IOHOWU OOHOBPEMEHHO CMO2YM MAHYEe8amb
Kaxicowvlll 8 nape co 3HAKOMOU 0e8YUIKOU.
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TecTNe 2

no aucuunauHe «Teopus rpagos»

A) OTMETHTs HOMEpP TPaBUIIBHOTO OTBETA B OJIAHKE OTBETOB.

Ne 3ananue OtBer
1 |B oprpade G Bepmnaa X cMeKHa BEPLUIMHE Y €CIIH 1) BepwMHBI X M Y HMHIUACHTHEI
Jyre v;
2) B T1pape G ectb Jnyra
(x,y);(BepHo)
3) B rpade G ecth nyra (y,X);
2 | B oprpade G BepimnHa X HHIIMACHTHA IyTe V €CIN 1) BepinHa X — Havaao AyTH V;
2) BepiuHa X JH00 HAYAJIO JIYTH V,
6o kouen ayru v;(BepHo)
3) BepIIMHA X KOHEIl AYTH V;
3 | B mo6oM mpon3BoisHOM Heoprpade YUCiIo BEPIIHH HedeT- | 1) mMpon3BOIBHO;
HOH CTeTICHH 2) Bcerna uetHo;(BepHo)
3) Bcerna HeUeTHO;
4 |T'pa¢ Ilerepcona - a3To mpumep rpada 1) mraToHOBOTO
2) IBYIOJBHOTO
3) KyOHW4ecKoro
5 Ckompko p€bep B momHOM rpade ¢ 20 BeprmmHaMu? g ;gg
3) 190
6 |Bepiuny, He IPHHAISKAIIYIO HU OHOMY peOpy, Ha3biBa- |1) H30JIMPOBaHHOI
10T 2) BucsUCH
3) ormenpHOI
7 |I'pad, y KOTOpOro BCe BEpIIMHBI UMEIOT OJHY H Ty e cTe-  |1) peryispHbIM
MeHb, HA3bIBACTCS 2) [IBYIOJIbHBIM
3) 3BE3AHBIM
8 |Kakoe MuHUManIbHOE KOJIMYECTBO pEOEP HYKHO YOpaTh U3 1) 18
moJiHoro rpada ¢ 15 BepimnHaMu, 4ToObI OH repecTai ObiTh | 2) 14
CBSI3HBIM? 3) 15
9 |DiinepoBa xapakTepHucTHKa JII000T0 JIepeBa paBHa 1) 2
2) 3
3) 1
10 |Yemy paBHa cymMMa CTeleHEH BXxoja Bcex BepiiuH rpada,|l) 45
€CJIM CyMMa CTENEHEH BbIX0/a BCEX BEPIIMH paBHa 45 ? 2) 30
3) 25
11 |B nmepene Bumkuiap 9 momo. M3 kaxmoro moma TsHercs|1l) 16
YeThIpe IUIAHTa K 4eThIpéM apyrum gomam. CKoibko muias-|(2) 18
TOB B JiepeBHe? 3) 36

CI/ITyaHI/IOHHaH 3ajayJa.

Ha pucynke uzobpasxcena cxema, Ha Komopoi
MOYKOU OmMeyeH Ma2a3uH, d OCMAlTbHbIMU
BEPUIUHAMU MECIA HCUMETbCMBA 3AKA3UUKOS.
Kax wogepy mawunvr “/locmaska na oom”
obvexams 6cex 3aKa3HuKos, He N00be3NCas K
00HOMY 0oMY Ooslee 00H020 pasa.
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3.2 Bonpocwi 0151 camocmosamenbHo20 U3yueHus

CereBoii rpaduk.
Uro Takoe coObITHE CeTEBOTO rpaduka’?
Kakue coObITHs pa3nuyaioT B ceTeBoM rpaduke?
Kakwue onepanuu pazinnyaroT B CETEBOM Tpaduke?
KonnyecTBeHHbIE TapaMeTphbl CETEBOrO IpadukKa;
UTto Takoe MoNHBINA MyTh?
UTo Takoe KpUTUYECKUI MyTh?
UYro Takoe KpUTU4YECKOE BpeMsi?
dopmyiia 17151 HAXO0XKIEHUS 0)KUJAeMbIX CPOKOB CBEPILICHUS COOBITUI:
10 dopmyia 17151 HAXO0XKICHUS TTOJIHOTO Pe3epBa BPEMEHH.

CoNO~wWNE

3.6 IIpome:xyTouHasi aTTeCTALUSA

KoHTposs 3a 0cBOeHHEM ITUCHUIUIMHBI «MaTreMaTndeckoe MOJICIIMPOBAHUE U aHAJIH3 JIaHHBIX)
U OLICHUBAHHWE 3HAHWUN OOYYarOIIMXCS IMPOU3BOAUTHCS B COOTBETCTBHUH C YYEOHBIM IUIAHOM IIO
HanpasieHuto noarotroBku 19.04.02 [IpoaykTel muTaHUs U3 PACTUTEIBHOTO ChIpbi. BuaoM npomexy-
TOYHOMW aTTECTAINH SBJISETCS B IEPBOM CEMECTpEe — 3aderT.

Llenbo MPOBEACHUSATIPOMEKYTOUHON aTTECTAllMM -3K3aMEHa SBISETCS KOMIUIEKCHas U 00beK-
THUBHAs OILIEHKA Ka4eCTBA YCBOCHHS OOYUYAIOIIMMHUCS TEOPETUIECKUX 3HAHHA, YMEHUSI CHCTEMATH3HPO-
BaTh IOJIyYEHHbIE 3HAHUS U NMPUMEHATh UX K PELICHUIO MPAKTUYECKUX 3a/1a4, YPOBHA CPOPMHUPOBAH-
HOCTH KOMITETCHIIMH MPH OCBOSHUH TUCIMIUIMHBI «MaTemMaTndeckoe MOACTUPOBAHNE U aHAIN3 JaH-
HBIX).

KonTtpomnbHble TpeOOBaHUS M 3aJaHUS COOTBETCTBYIOT TPEOYEMOMY YPOBHIO YCBOEHUS TUCIIH-
IUTMHBI U OTPaXKatoT €€ OCHOBHOE COJIEpyKaHUE.

TemaTuka BOIIPOCOB, BLIHOCUMBIX HA 3a4€T

1. TloHsATHE «MaTeMaTHUYECKasi MOJICIbY

2. Mogenu u uX KIaccupUKaIus.

3. Cdepsl u mpakTHKa MPUMEHEHHS] MATEMAaTHIECKOTO MOCTHPOBAHHS.
4.TIpuBenuTe NpUMEpsl MPOCTEHIINX MOJIETIEH.

5. CtpyKTypa MaTeMaTHYECKON MOJIENH.

6. CaoiicTBa MaTeMaTHUYECKUX MOJIEIeH

7.HazoBuUTE OCHOBHBIE 3JIEMEHTHI Tpada

8. Kaxkue 3amaun pemaror ¢ moMoIeso rpago?

9.Yro Takoe MapuipyT rpaga?

10. Yro Takoe mynbTHTpad?
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42.
43.
44,

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

[Tepeuncnure criocoObI 3aanus rpada.

Kaxkue onepanuu BeIMOTHSAIOTCS Haa rpadgamu?

Uro Ha3bpIBae€TCsA OKPECTHOCTH BEPUIMHBI?

Uro Ha3bpIBa€TCS CTEMEHBIO BEPIINHBI?

Teopemoil 0 pyKOIOKaTHsIX.

Kakoii rpad HazpBaeTcst TIOCKHM?

Kaxkoi#t rpad Ha3wpiBaeTcsl IUIaHAPHBIM?

TeopeMa 0 uncie rpaHel B INIOCKOM YKIJIAJIKE U CIIEICTBHS U3 Hee.
Teopema [loutpsaruna—KypaToBcKoro.

Teopema Barnepa.

Pacno3nHaBaHue NuaHapHOCTU U ITOCTPOEHUE IIJIOCKOU YKIIAIKH.
Kakue nukiibl Ha3pIBatOTCS DIEpOBBIMU?

Teopema 00 3iiIEpOBOM HHKIIE.

CanencrBue (00 3i11€pOBOM MYTH).

[Toctpoenue sitsiepoBa HUKJIA .

Teopema 00 3HIepoBOM IHKIIE B oprpade.
ITocTpoenne nocnenoBarensHoCcTeN e bpelina.

UYro HazwiBaeTcsa ['aMUIBTOHOBBIM LIUKIOM?

Kak moctpouTh raMusabTOHOB LUK UM YOEIUTHCS, UTO €T0 HE CYIECTBYET?
Kakwue rpadsl Ha3bpIBatOTCS TypHUpaAMU?

Teopema 0 TaMUJIbTOHOBBIX MYTAX B TYPHHUPAX.
«3angaya KOMMHUBOSLKEpa»

Bucsuue BepuinHsl.

Cwmexnblie pedpa.

Martpuiia HHIIUACHIUH HEOPUEHTUPOBAHHOTO Tpada;
Marpuia HHIUISHIINNA OPUEHTUPOBAHHOTO Trpada;
Martpuiia CMEXHOCTH HEOPHUEHTUPOBAHHOTO Tpada;
Matpuiia CMEXHOCTH OPUEHTUPOBAHHOTO Tpada;
Crucox pebep rpada.

JepeBbs u neca

Onucanue 1epeBbEB.

UTo Takoe UCTOYHUK U CTOK CEeTU?

UYro Takoe MmpoIycKHasi CIOCOOHOCTH JTyTu?

45,
46.
47.
48.
49,
50.

51.

52.

53.
54,

55.

56.

Urto Takoe MoToK Ha ayre?

Uro Takoe MOTOK B ceTU?

Teopema 0 MaKCHMaIbHOM IIOTOKE U MHHUMAJIBHOM pa3pese

Uro Takoe pa3pe3 cetu?

UYro Takoe npormyckHas CliocoOHOCTh pa3pe3a’?

Uro Takoe MUHUMAJBHBIN pa3pe3 ceTu?

Kak 3anmuceIBatoTcs nieneBasi (UHKaMu M OrpaHUUYCHHS B 33/1a9€ HAXOXKACHUS MaKCHMAIIbHOTO
MOTOKA.

JlaiiTe conepKaTenbHYIO (CIOBECHYI0) IMMOCTAHOBKY 3a/Ia4d HAXOXICHUS MaKCHMAaJIbHOTO TO-
TOKa B CETH.

Chopmymupyiite Teopemy Dopaa-DankepcoHa U MOSICHUTE €€ UCIIOIb30BaHNUE JIJIST HAXOXK/Ie-
HUSI MAaKCUMaJIbHOTO MTOTOKA B CETH.

JlaiiTe onpeieNieHusI TEPMUHOB «CETh)» U «ITOTOK».

Kakue 3a1aun opraHu3allMOHHOTO YIPABICHUS MPUBOJAT K 3a7aue HaXOXKIECHUS MaKCUMAalb-
HOT'O MOTOKA B CETH?

[lepeuncnure U MOSCHUTE OCHOBHBIE maru anroputma @opaa-DankepcoHa HaX0XKICHUS MaK-
CHMaJIbHOTO TIOTOKA B CETH.

Onummure CTPYKTYpy AJIEKTpOHHOTO mabdnona Excel s HaxoXAeHUs] MaKCUMAIBHOTO MOTOKA
B CETH.
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57. Jlng kakux T1elied TpeaHa3HadeHa cUcTeMa TUIAHUPOBAHUS U YIPABIICHUS?

58. Uto Ha3bIBAIOT CETEBHIM rpaukom?

59. CoOwITHS ceTeBoro rpaduka.

60. [IpaBuia mocTpoeHus CeTeBOro Tpaduka.

61. J{ns perienus Kakux 3a/1a4 NpeayCMOTPEHBI METO/IbI CETEBOTO IUTAHUPOBAHMUS?

62. Yro HazpIBaroT paboToii B ceTeBoM muiaHupoBanuu? CoObitnem?

63. Kakas pabora Ha3piBaeTcs nericTBuTesbHON? OxunanneM? OUKTUBHOMN?

64. Kakumu criocobamu 3a/1at0TCS UCXOTHBIC JAHHBIE JIJIS TTOCTPOSHUS CETEBON Mozenu?

65. UTo moHMMAETCs MO PacueTOM CETEBBIX MOJEICH?

66. Kakue ocHOBHbIE BpEMEHHbBIE ITapaMeTphl ONPEACIISAIOT MPU aHaJIN3€ CETeBOM MOJENHU MPOEeK-
Ta?

67. Kakum 00pa3om ompenessitoTcsl paHHUE U O3/IHUE CPOKU HACTYIUIEHUS  COOBITHS?

68. Uro Takoe myTh B ceTeBOM rpaduke, KaKue BUAbI yTEeH BBIICNIAIOT IPH  CETEBOM MOJICIHPO-
BAHUU?

69. Kakue ycrnoBusi KpHTHYHOCTH XapaKTEePHBI JII KPUTUIECKOTO MyTh?

70. ITpuHIUTIBI BBIYMCIICHUS PE3EPBOB PadOT.

71. KakoBa B3aMOCBSI3b ITOJIHOTO ¥ CBOOOTHOTO pPe3epPBOB paOOTHI?

4. MeToan4yecKkue MaTepuaJibl, ONpeAeJasdOLIue Npoueaypbl OHeHUBAHUA 3HAHUI,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUPOBAHUSA KOMIIETEHIIUI

4.1 Ilpoueaypbl OLleHMBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeATEJILHOCTH

KoHTponbs pe3ynbTaToB 00yueHHS CTYJIEHTOB, 3TaloOB U YPOBHsS (popmMupoBa-
HUSI KOMIIETEHUUW 1O JUCHUIUIMHE «MareMaTtudeckoe MOJEIMPOBAHUE W AHAJIU3
JAHHBIX» OCYIIECTBIISIETCA Yepe3 MPOBEIECHNE BXOAHOTO, TEKYIIET0, PYOSKHBIX, BbI-
XOIHOTO KOHTPOJIEH M KOHTPOJISI CAMOCTOSATEBHOM pabOoTHhI.

DopMbl TEKYIIETr0, MPOMEKYTOUHOTO, UTOTOBOTO KOHTPOJST ¢ (DOHJIBI KOH-
TPOJIBHBIX 3aJlaHUM ISl TEKYIIEro KOHTPOJIsl pa3padaTbiBatoTCs kadeapou, ucxoas us3
crenuPpuKY TUCIUTUIMHBI, U YTBEPKIAIOTCS HA 3aceaHuu Kadeaphl.

4.2 Kputepuu OLleHKH 3HAHUI, YMEHHI, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH,
XapaKTepu3yIOLIHUX 3TANnbl (POPMHPOBAHUS KOMIIETEHIIMI B IIpoLecce 0CBOCHUS
00pa3oBaTeJIbHOM NPOrPaMMBbI

Komnerenuust chopMupoBaHa Ha «OTJIMYHO», €CIAM OOydaromUNCsS J1€MOH-
CTPUPYET 3HAHUA, YMEHUS U BilajieHue HaBblkamu OT 86 % mo 100 % or ypoBHs
c(OpPMUPOBAHHOCTH KOMITETEHIIIH.

Komnerenuus chopMupoBaHa Ha «XOpOILIO», €CIIH 00yUYaIOLIUIICSI JEMOHCTPH-
pyeT 3HaHMS, YMEHUS U BJaJieHHe HaBbIkaMu OT 74 % 1o 85 % ot ypoBHs chopmu-
POBaHHOCTH KOMITETCHIINH.

Komnerenmms chopmMupoBaHa Ha «yJAOBIETBOPUTEIBHOY, €CIIA 00yUYaOITUHCS
JIEMOHCTPUPYET 3HAHUS, YMEHUA U BiajieHne HaBbikamMu OT 60 % 10 73 % oT ypoBHA
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c(hOpMHUPOBAHHOCTH KOMIIETEHIUH.

Ecnu oOyuaromuiicsi 1eMOHCTpUPYET 3HAHUS, YMEHHS U BIaJieHUE HaBbIKAMHU

Huxe 60 % oT ypoBHSI C(HOPMUPOBAHHOCTH KOMIIETEHIIUU, KOMIIETEHIIUSI CUUTACTCS

He c(hOpPMHUPOBAHHOM.

4.2.1. Kputepuu olleHKH YCTHOTO OTBeTa MPHU TEeKyIleM KOHTPOJIe U MPOMEeKYTOY-

HOHM aTTecTalu

IIpu oTBeTe Ha BOIIPOC OOYUAOIIUICS 1EMOHCTPUPYET:

3HAHMA: OCHOBHBIE MOHATHS U PUHLUIIBI MAaTEMATUYECKOTO MOJIETMPOBAHMS;

- OCHOBHBIE METO/Ibl U COBPEMEHHOE COCTOSIHUE TEOPUH MAaTEMATUYECKOTO MO-
JETUPOBAHUS,

- 00J1aCTh IPUMEHUMOCTH METOJIOB MaTEMAaTUYECKOI'0 MOAECIIMPOBAHUS.

yMeHHﬂ: CTPOUTh MATEMATHUYCCKUE MOJCIN IPOUCCCOB IMPOU3BOACTBA IIPOAYKTOB IIUTa-

HUs, aHAJIU3UPOBATD IMOJIYYCHHBIC peByJ’ILTaTbI;

BJAACHUEC HABbIKAMM: IIPUMCHCHHUSA MATCMATHYCCKHUX 3HAHUU U MCTOOOB IIpHU

PCIICHUHU IIPAKTHYCCKUX 3aa49 U HHTCPIIPCTUPOBATH IIOJIYUACMBIC PC3YJILTATHI.

Kpurepun onenkn

OTJIMYHO

oOydJarouuics 1eMOHCTPUPYET:

— 3HAHUC MaTepI/IaJIa (OCHOBHBIC MNOHATHA W OIIPCACIICHUA TCOPUU Fpa(I)OB,
MoaenupoBanue HOTOKOB.), IMMPAKTUKHU NIPUMCHCHHA MaTCpuraia, UCUCPIIbIBAa-
IOIIE U TTOCTIEAOBATEIbHO, YETKO M JIOTUYHO M3JIaraeT MaTepuall, XOpoIo
OPUEHTHUPYETCS] B MaTepHalie, HE 3aTPYIHACTCS C OTBETOM MPU BUIOU3-
MEHEHUH 3aJaHUui

- chopMupoBaHHOE YMeHUE (OLeHUTh dPHEKTUBHOCTD U PE3YIIbTATHI
Hay4YHOU JIEATEITLHOCTH, (POPMYIHPOBATH MATEMATHUYECKYIO TTOCTAHOBKY
3a/lay¥l UCCIe-OBaHMs; BBI-OMpaATh U pea-TU30BbIBATh METO/IbI Belle-HUS
Hay4HBIX WCCJIEJOBAHMI; aHATU3UPO-BaTh U 0000IIaTh PE3YNIb-TAThl HC-
clie-A0BaHUM, O-BOAWTH MX JI0 MPAaKTUUYECKOW peanu3alliu), UCIONb3Ys
COBPEMEHHBIE METOIbI U MOKA3aTEeIN TAKOM OLIEHKH

- YCIICLITHOE ¥ CUCTEMHOE BIJIaJIeHHE HaBbIKAaMH pa3pabOTKH MaTeMa-
TUYECKUX MOJIeJIEH MPOILIECCOB U SIBIICHUW W PEIICHHS MPAKTHYECKUX
3aa4 MpoQeccCHOHaNb-HON NIEATENbHCTH, HaBbIKA-MU MPUMEHEHUS Ma-
TEMa-TUYECKOTO MOJICTUPOBAHUS B TEXHHUECKUX MPE-JTOKEHUSIX TTPOU3-
BOJICTBA M B HAYYHBIX UCCIICIOBAHHSIX )

X0poI1o

00y4aroImuics: 1eMOHCTPUPYET:

- 3HaHUE MaTepUalIa, HE JIOMMYCKAET CYIIECTBEHHBIX HETOYHOCTEN

- B IIEJIOM YCIIELITHOE, HO COZIeprKallie OTJeNIbHBIE TPOOebl, yMEHHE
(dbopMynpoBaTh MaTEMaTHUECKYIO TIOCTAHOBKY 3a/1ayll HcCie-10BaHUsH,
HCIIONB3Ysl COBPEMEHHBIE METO/BI U ITOKA3ATEIN TAKOM OLIEHKU

- B II€JIOM YCIIELTHOE, HO COZepKalliee OTAeIbHbIe MPOOEebl WK CO-
MIPOBOKAAONIEECS OTAEIbHBIMHU OMIMOKAaMH BJIaJIeHHE HaBBIKAMU pa3pa-
00TKM MaTeMaTHuye-CKUX MOJEJe MpOLEecCOB U SIBICHUNW U PELICHUS
MPAaKTUYECKUX 3a/lad  Mpo-(hecCHOHATb-OM JIeSTeNbH-CTH, HaBbIKa-MHU
IIPUMEHE-HUsI MaTEMa-THYECKOT0 MOJIENIMPOBAHNS B TEXHU-YECKUX ITPeJ-
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JIOKCHUAX MPOU3BOJCTBA U B HAYYHBIX UCCICTOBAHUAX

Y/A0BJIETBOPUTEIbHO 00y4aroImuics: IeMOHCTPUPYET:

— 3HaHMS TOJIBKO OCHOBHOTO MaTepHasia, HO He 3HaeT JleTaleH, JoImycKa-
€T HETOYHOCTH, JIOMyCKAeT HETOYHOCTH B (JOPMYJIMPOBKAX, HAPYIIAET
JIOTUYECKYIO TOCJeI0BAaTEIbHOCTh B U3JI0KEHUH NIPOTPAMMHOI0 MaTe-
puaina;

— B LIEJIOM YCIIELTHOE, HO HE CUCTEMHOE YMEHUE CMpoums Mamemamu-
yecKkue MoOenU npoyeccos NPoussoo0cmsed npoOyKmos nUmaHus, ana-
JUZUPOBAMB NOJIYYEHHbIE Pe3)IbMambl,

— , UCHOJIb3Yysl COBPEMEHHBIE METObI U TIOKA3aTENIN OLIEHKH (

— B LIEJIOM yCIIEUIHOE, HO HE CHCTEMHOE BIIaJIcHHE HaBBIKAMU NpUMeHe-
HUSL MATNEMAMUYECKO20 MOOETUPOBAHUS 8 MEXHUYECKUX NPEONONHCEHU-
AX NPOU3BOOCMBY U 8 HAYYHBIX UCCIEeO08AHUSL

HECYAOBJIECTBOPUTE/IBbHO O6y‘lal-0H.[Hﬁc51: HE 3HAeT 3HAYUTEIBbHON 4YacTh IIporpaMMHOro Mar€pua-
Jia, TIOXO0 OPHUCHTHUPYCTCA B MaTCpraJIC (OCHOBHbIe TMOHSITHSI U ONpPeaeTeHUus
Teopun rpaoB, MoenupoBanue MoToKoB), HE 3HAET MPAKTUKY NMPUMEHEHUS
Marepuaia, JOMyCKaeT CyIeCTBEHHbIC OIMOKHU

— HE YMCCT HCII0JIb30BATh MCTOAbBI U MMPUCEMbI MAaTEMAaTUICCKOTO MOJC-
JIMPOBAaHHA AONMYCKACT CYIICCTBCHHBIC OIHI/I6KI/I, HCYBCPCHHO, C 0OJIBIIIHN-
MH 3aTPpYAHCHUAMH BBIIIOJIIHACT CaMOCTOATCIbHYIO pa60Ty, OOJIBIIIHMH-
CTBO 3aJJaHUl, IPEAYCMOTPEHHBIX IIPOrPAMMON TUCLIHILINHEI, HE

— HC BJAaACCT HABbIKAMH pa3pa60TKH MAaTEMAaTHYCCKUX MO,HeHeﬁ IIpo-
ECCOB, MPUMCHCHUSA MAaTEMATUUCCKOI0O MOACIIN-POBAHUA B TEXHUYCCKUX
IPCATTOKCHUAX HpOI/IBBOI[CTBa), A0IYCKACT CYHICCTBCHHBIC OI_HI/I6KI/I, C
OOJNBIIMMH  3aTPYAHEHUSIMH BBINONHAET CAMOCTOSTENIbHYIO padory,
OOJIBIIIMHCTBO MpeaAyCMOTPCHHBIX HpOFpaMMOfI JAUCHHUIINIMHBI HE BBIIOJ-
HCHO

4.2.2. Kputepum oLlleHKH BbINOJHEHUSI KOHTPOJIbHBIX (padoT

[Ipu BBIMOJIHEHNH KOHTPOJIBHBIX Pa0OT OOYUAOIIHIICS JEMOHCTPUPYET:

3HAHMSA: TEOPETUUECKOTO MaTepHalla 1o U3y4eHHOU TeMe WU pa3ieny;

YMEHHUS: IPUMEHSITh TEOPETUUCCKUN MaTepua JIJisl PeIIeHHs YIeOHBIX 3a/1ay;

BJIa/IeHHe HABbIKAMHU: IPUMEHEHHUS CTATUCTUYECKUX METO/I0B 00paboTKK MHGOpMAIUu IS perie-
HUS MPUKIIATHBIX 3a/1a4.

KpuTepnu OLCHKH BBINMMOJHCHUA KOHTPOJBHBIX paﬁoT

OTJIMYHO 00yJaroIUiCs JeMOHCTPUPYET:

- TOJTHOCTHIO BBITIOJIHEHHYIO pa0oTy; B IOTHYECKUX PACCYKICHUAX U
000CHOBAaHUU PEIIEHUS HET MPOOENIOB U OIIMOOK; B PEILICHUHU HET OIIU-
00K (BO3MOKHA OJTHA HETOUYHOCTh, ONKMCKA, HE SIBJISIONMIASACS CIEACTBUEM
HE3HaHWs WIM HETIOHNMAaHUs y4eOHOro MaTepuana);

X0pOo1LI0o oOyJaronuiicsi AeMOHCTPUPYET:

— TIOJIHOCTBIO BBIIOJIHEHHYIO paboOTy, HO 0OOCHOBAHUS IIArOB peIIeHUs
HEI0CTaTOYHBI (€CJIM yMEeHUE 0OOCHOBBIBATH PACCYXIECHUS HE SBIIS-
JIOCh CHEIUAIbHBIM 00BEKTOM ITPOBEPKH ); JOMYIIEHa OJHA OIIHNOKa
WIM JIBa-TPU HEN0YETA B BBIKJIA/IKaX, PUCYHKAX, YEPTEXkKaxX WM Ipa-
¢dukax (eciu 3Tv BUABI PaOOTHI HE SBIISUIUCH CTICIIMAIBHBIM 00 bEKTOM
IIPOBEPKN).

YAOBJICTBOPHUTEJIBHO 00yYaromunCs 1EMOHCTPUPYET:
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- paboTy, rae AoNyIIeHbI 00Jiee OHON OMMOKHU M 00Jiee TBYX-
TPeX HEJAO0YECTOB B BBIKJIAIKAX, YePTEIKAX MIIM TpaduKax, HO CTYJACHT
BJIagccT 065133.TGJ'H>HBIMI/I YMCHHHMH.

Hey/10BJIETBOPHUTEJIHHO

oOyyJaronuics:

- JOITYCTHJI TPUHIIUITAATHHBIC OITMOKYU B BBIMTOJIHCHUH 3a]JaHUM,
MOKAa3aBIlIKe, YTO CTYICHT HE BJIAJIeeT 00s13aTEIIbHBIMU YMEHUSMHU TI0
JTAHHOU TeMe B MOJHON Mepe.

4.2.3. KpuTepuu OlleHKHU BbINOJHEHNsI TUIIOBBIX PacyeToB

[Ipu BBITTOJHEHUH TUIIOBBIX PACYETOB OOYYAIOIIHIICS IEMOHCTPUPYET:
3HAHHUSA: TEOPETUUECKOIO MaTepUaa 1o U3y4eHHONW TEME WU pa3leiy;
YMEHHUS: IPUMEHATh TEOPETHUECKUI MaTepUall J1Jisl PEIICHUs YUeOHbIX 3a/1a4;
BJIa/IcHHEe HABBIKAMM: [IPUMEHEHHUS CTaTHCTHYECKUX METOJI0OB 00pabOTKM MH(OpMa-
WU JJI pEUIeHUs TPUKIAIHbIX 3aa4.

KpnTeme OLCHKH BBINNOJHCHHUA THIIOBLIX PACI€TOB

OTJINYHO 00yJarOIUCs JEMOHCTPHUPYET:

— TIOJHOCTHEO THIIOBOM pacyer; B JIOTMYECKHX PACCYXKICHHSIX H
000CHOBAaHHHU PELICHUS HET MPOOCIIOB M OMIMOOK; B PEHICHUH HET OIIH-
00K (BO3MOKHA OJIHA HETOYHOCTh, OIKCKA, HE SBJISIFOIIASICS CIIEICTBUEM
HE3HAHWsI WM HETIOHUMAaHUs y4eOHOro MaTepuaa);

XO0pOIo 00yJarIuics JeMOHCTPHUPYET:
—  TIOJHOCTHIO BBINIOJHEHHYIO paboTy, HO OOOCHOBaHHS IIAroB pe-
[IEHUsI HEIOCTATOYHBI; JOMyIIeHa OfHa OMMOKa UK ABa-TPU HeJodeTa
B BBIKJIQJIKaX, PUCYHKaX, YePTEKax WK rpadukax.
Y10BJIETBOPHUTEJIHHO o0yJaromuics AeMOHCTPUPYET:
—  TUIIOBOM pacuer, e A0NyIeHbl 0oiee 0JHOM omuOKu uimu donee
IBYX-TPEX HEIOUETOB B BBIKIAAKAX, YEPTEKax HIU Tpadukax, HO CTY-
JCHT BJIaACCT 06ﬂ3aT€J'IBHBIMI/I YMCHUSAMU.
HeYy/I0BJIETBOPHUTEIHHO oOyuaronuics:

—  JIONyCTWJ TMPUHIMIHAIBbHBIE OMIMOKKW B BBHIMIOJHEHUU 3aJaHUM,
MOKa3aBIIKe, YTO CTYACHT HE BiaAeeT 00s3aTeIbHBIMH YMEHHUSIMH 10
JTAaHHOM TeMe B MOJIHOM Mepe.

4.2.4. Kputepuu OlleHKH BBINMOJHEHNSI TECTOBBIX 3aJaHUI
[Ipu BBIMOTHEHUN TECTOBBIX 3aJJaHUN 00YJAIOIIUIICS JEMOHCTPUPYET:
3HAHUSA: OCHOBHBIX MaTEMAaTUYECKUX MOHSATUA U METOAOB M3Yy4aeMOW TEMBbI WM pa3-

Jiena.
Kpurepuu ouieHKH BHINOJHEHHSI TECTOBBIX 3aIaHUI
OTJIMYHO 00yYaromuncs: 1eMOHCTPUPYET:
— TMPaBWIBHOCTh OTBETOB HE MeHee yeM 85 % TECTOBBIX 3aJIaHUI;
XOpoLIo o0yJaromuics AeMOHCTPUPYET:

— MPaBUIILHOCTH OTBETOB HE MeHee ueM 70 % TeCTOBBIX 3aJjaHU;
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YOBJIETBOPUTEIbHO 00ydJaronuics 1eMOHCTPUPYET:
— TPaBWIBHOCTb OTBETOB HE MeHee 51 % TecTOBbIX 3aaHul,

HEY/JI0BJIETBOPUTEIBHO oOyJaromuics:
—  OpaBUIBHOCTHh OTBETOB MeHee yeM Ha 50 % TeCTOBBIX 3aJaHUM.

Pazpabomuux(u): oouenm Kupunnoea T.B. ﬂm/ﬁ—"

(ToTUCH)
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