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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 no 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 MPOU3BOACTBA NPOAYKIHUHN PA3JIAYIHOI'O HA3SHAYUCHUA
(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 COBEPIICHCTBOBAHUIO 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- | cTeMbl 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 | AHAIA3A  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
NUMAaHUs 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 W 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 — taxxe 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 (1)I/I3I/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 MPOIC-

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 CPEICTBA

[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 IpoBepKU YMEHUMH
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 CIICI[HabHasT
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 nokasarejie u KPUTEPHUEB OLICHUBAHUSA KOMIIETEHIIUH MO AUCIHUILINHE
«MaTemaTH4eckKoe MOJICJIUPOBAHMEC U AHAJU3 JAHHBIX» HA PA3JIMYHBIX 3TAallax UX

(¢popmupoBanus,

OIIHCAHHC IIKAJ OICHUBAHUA

Kon [Inanupyemblie ITokxazarenu ¥ KpUTEpUHN 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-

1 ce- Hbl€  TEXHOJIO- | IPEACTABICHUs  (CTABJICHUS 00 HBIE,HO COJEp-HbIE CHCTEMAaTH-

MeCTp | TMU MOUCKA, UC- | 00 OCHOBHBIXTEX- OCHOBHBIX  T€X- pKaIlUEOTHEIb- [ECKHUE npen-
TOYHUKHU TIOJIy- | HOJIOTHSIX  IIOMC- HOJIOTHSIX IIOMC- HBICNIPOOENbI- (CTABICHMUS 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 | Mcnonb3oBath 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  JKH- | peTaTbHOBBIE-
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 oOyJaromuiics
1 ce- U HCTOYHUKHU | 3HACT 3HAUUTENIb- [JEMOHCTPUPYET |[1EMOHCTPUPYETIEMOHCTPUPYET
MECTp | JUIsl TIOMCKa, 00- | HOM YacTW Mpo-  BHAHUS  TOJBKO BHAHWE  MaTe-BHaHHWE Yrpo3 HU
paboTKM W aHa- | TPAMMHOTO MaTe- [OCHOBHOI'O MaTe- [puaja, He J0-0MacHOCTEH,
au3a uHpOpMa- | puaia, Ioxo puana, HO HE [IyCKaeT CYIe-BO3HUKAIOIINX B
U OpUEHTUPYETCSI 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 | KJIQJHBIX KOMIIb- | YMEHHE COOJNIO- | M€ OTJICNb- | HOBHBIE Tpebo-
KOMITBIOTEPHBIX | IOTEPHBIX  TIPO- | 1aTh OCHOBHBIC | HbIE TpoOe- | BaHus  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 WMHQOp- | JIe 3aIUTHI roc- | 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-
CETeBBIUM 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
TogamMu  00pa- | omuoOKu, ¢ 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- | 00yJarouuiics
1  ce- | mapTHBle TpO- | 3HACT 3HAYUTENb- | IEMOHCTPUPYET | CS  JEMOH- | IEMOHCTPHPYET
MECTp | TpaMMHBIE HOW YacTH OC- | 3HAHUS TOJIBKO | 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
YECKOM  YacTW | MyCKaeT  CyIle- | CPeCTBOM paboTtatb  c | HHpoOpMaIei
IPO-€KTOB IH- | CTBEHHBIE OIIUO- | yIIpaBICHUS 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- | BJIAJEeT OCHOB- | YCIIENIHOE, HO | YCIEIIHOE, CHCTEMHOE BIIa-
BaHUS CTaH- | HBIMM METO/IaMH | 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 | BOXKJarolee- | pepabOTKH  HH-
TEXHOJIO- CyIIIECTBEHHBIE nepepadoTKH ¢ oTaenb- | hopMaruu
THYECKOW YacTu | omMOKH, ¢ 00Jb- | HHpOpMaAUU 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. TunoBbie KOHTPOJIbLHBbIE 32]aHUS UM NHbIE MATEPHAJIbI, HEO0OX0AMMbIE
JJIS1 OLlEHKM 3HAHMIA, YMEHN I, HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTe-
pPU3YHOIIHX 3Tanbl GOPpMUPOBAHNS KOMIIETEHIUI B IIpoLiecce 0CBOeHHs 00pa3oBa-
TeJbHO MPOrpaMMbl

3.1. BXoaHO#1 KOHTPOJIb

Ilenv npoeedenus 6x00H020 KOHMPOAA. ONPEIECICHUE YPOBHS, 3HAHUN, YMEHUI
M HABBIKOB OOYYalOIIUXCS, CTENEHU YCBOCHHUS MMHU OCHOBHBIX Pa3JielIOB KypCOB HH-
dbopmaThKy 1 UHOOPMAIMOHHBIX TEXHOJIOTHI, OCHOBHBIX CBEJEHUN W3 BBICIIEH Ma-
TEMaTUKH, TEOPETUYECKHX OCHOB YPOBHS OakajaBpuaTa.

IIpuMepHBIH IepeYeHb BONIPOCOB!

«/IndpepennuaibHoe ucunciaeHue GyHKIMU OJHOM epeMeHHO»
1. [Tonstue pynkunu. Onpenenenue npeaena GyHKIuU. JIeBocTOpOHHUI U TPaBOCTO-
POHHUH ITPENEIIBI.

2. Teopemsl 0 mpenenax.

3. beckoneuHo Maiible U OeCKOHEYHO OouiblIe (YHKIMU U UX CBOMCTBA.

4. PackppITre HEOTIPEeIeIeHHOCTH TIPH BEIYUCICHUH TIPEJIEIIOB.

S. PackpbITHe HeolpeIeIeHHOCTH MPH BHIYHCIIEHUH NIPEIENIOB.

6. JIBa 3amMeuaTeNnbHBIX Mpeena.

7. HenpepsiBHOCTh QyHKIIMM B Touke. TOUKM pa3phiBa.

8. CaoiicTBa QyHKIIMI, HEMIPEPHIBHBIX HAa OTPE3KE.

9. [TpouzBonnas ¢pynkuus. udpdepenupyemocts pyHkunu. Tabauma npou3BOIHBIX.
10.  IlpowmsBojaHast CI0XHOM 1 00paTHON HYHKIINH.

11.  Ilpou3BojHBIE BBICIINX MOPSIKOB.

12.  JIuddepenuupoBaHre HESIBHBIX ()YHKITHIA.

13. I'eomeTpuyecknii CMBICI IPOU3BOIHOM.

14.  Tlonstue nuddepennuana GpyHKIuu.

15.  Ilpumenenue nuddepennuana GyHKIUN B IPUOTMKEHHBIX BEIYUCICHUSX.
16. [IpaBuio JlonuTans npyu BEIMUCICHUH IPEIETIOB.

17.  Bo3spactanue u yObiBaHHE (QYHKIIHH.

18. DKCcTpeMyMbl QYHKIMH. 1-bIi 1OCTATOYHBIN MPU3HAK CYIIECTBOBAHUS HKCTPEMYMa.
19.  Bropoii rocTaTouHbIi MPU3HAK CYIIECTBOBAHUS YKCTPEMYyMa.

20.  BBIIyKIOCTh U BOTHYTOCTH Tpaduka QyHKITUH.

21.  AcumnToTsl rpaduka GyHKIUH.

22.  OOmas cxema ucclie0BaHus (yHKIINH.

23.  HawuOonbIiee 1 HauMeHblee 3HaYeHUs (YHKIIMU Ha OTPE3Ke.

«I/IHTerpa.an()e HCYHUCICHHUEC)
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[TonsiTHe 0 MEPBOOOPA3HOI M HEOTIPEACIICHHOM HHTETpaJie.

CBoiicTBa HeoNpeeIeHHOTO HHTErpasa.

Tabnuia uaterpanoB. ['eoMeTpUYECKU CMBICIT HEOTIPEETICHHOTO HHTETpaa.
MGTOI[ MMOACTAHOBKHU IPH BBIYHUCIICHUU HCOMMPCACIICHHOI0 MHTETpajia.
WuTerpupoBanue mo 4acTsiM.

s E

3.2 KoHTpoJbHbIe (a00ThI

Lenv koumponvHol pabomwi: yriyOUThb, CACTEMATU3UPOBATH U 3aKPEMUTh TEOPE-
TAYECKHUE 3HAHUS OOYJaroNIuXcs; MPOBEPUTH CTEIICHb YCBOCHUSI OJHOW WIIM HECKOJb-
KUX TEM WJIH BOTIPOCOB.

- Temaruka KOHTPOJBHBIX PA0OT YCTAHABIMBAETCS B COOTBETCTBUM C U3YYEHHOU
TEMOM.

- KOJMYECTBO BApUAHTOB 3aJIaHUIl — IO TeMe ucnoiib3yercss 10 BapuaHTOB 3aja-
HUH.

KonTposbnas 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 xaxnas BepLUIMHA UMEET CTENEHb 3, a YUCIIO pedep 3axiitoueHo Mexay 16 u 20.
CKOJIBKO BEpIIMH B 3TOM rpade?
3aoanue 3. TloctpoiiTe MaTpUIly HHIIUISHTHOCTH s Tpada, 3aJaHHOTO CIICKAMHU CMEKHOCTH
a:b,d; b:acd,f; c:bf; d:ab,f; e:; f:b,c,d.
3aoanue 4. Kakoe HanbopIee YuCI0 TpaHeld MOXKET OBITh Y TIOCKOTo rpada ¢ 5 BepmmHaMu?
3aoanue 5. CKonbKO CyliecTByeT abCTpaKTHBIX iIepOBbIX IpadoB ¢ 5 BepirHaMu?

KonTposbHnas pabora Ne2
«MopennpoBaHue NOTOKOB»
Bapmnanr 1

3a0aHue 1 BLIHCHI/ITG, SIBIISICTCSA JIM JaHHBIM ITOTOK MaKCUMallbHBIM. Eciu Aa, TO HalIuTe

MHUHUMAJIbHBINA pa3pes3. Eciau HeT, ToO HalIuTe MaKCUMaJbHBIN ITOTOK.

KonTtpoabHnas padora Ne3
12



«CeteBBIE MOAETIN»
Bapuanr 1

Kommanust pa3zpabaTeiBaeT CTpOUTENBHBIA MPOEKT. VICXOMHBIC MaHHBIC M0 OCHOBHBIM OIEPAIHSIM
MIPOEKTa MpeAcTaBieHbl B Tabmauie. HyHO MOCTPOUTH CETEBYIO MOJIENb MPOEKTA, ONPEAETUTh KPUTH-

YeCKUe MYyTH U MPOAHATM3UPOBATh, KaK BIMSET HA XOJ BBIMOJTHCHHS MIPOEKTA 3a/epkka paboTsl D Ha
4 yenenu.

Ta6auna 2
Pabora HenocpencTBeHHO npeniecTByIoOmas paborta JnurenpHOCTh, HEETH
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

HCHB TUITIOBOT'O pacqua: yTJ'IY6I/ITI), CUCTCMATU3UPOBATL U 3aKPCIIUTL TCOPETUYCCKUC 3HAHUA
00y4YaroIuXcs; MPOBEPUTH CTEIICHb YCBOCHUSI OJJHOM WJIM HECKOJIBKMX TEM WJIM BOMPOCOB Temarnka
TUIIOBOI'O pacyeTa OnpejieiieHa B COOTBETCTBUY C U3y4CHHOM TeMou. (Tabuuia 3).

KonnuecTBo BapuaHTOB 3a/laHUN — 1O TeME MCIOJIb3yeTcsl 15 BapuaHTOB 3aqaHuil (MpUBEACH
OJIUH U3 BapUAHTOB).

Tumnosoii pacyer Nel.
«Teopus rpadon»

OGpa3zerlr perieHus TUIIOBOTO pacyéTa
Bapuant 0

IIpumep Nel. [Tocmpouime epagp omnowenus «x+y<=7» na muoscecmee M={1,2,3,4,5,6;.
Onpedenume e2o ceoticmaa.

PEWEHUE: [locTtTpoum rpad GX) ¢ MHOXKeCTBOM BepPUHUH

X={Xi=i, i=1,..,6}), mpuduYeM JABeE BepIMIUHB Xi U Xj CO€ T HUHSI—
IMmTCsa pebOpoM Torjaga 4 TOJABKO Torjaga, Kor aa XitXi<=T.
[TocKkKoOaXBKY oTHome HHUe Kxty<=T» cuMMeTpPHUUHO, TIpaao

GX) HeopHEeHTHUDPDOBAaHHEIH.
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TToctporm mampuyy cmexcrocmi (BEpIIIH).

X4 X5

Xy
X
X
X4
Xs
Xs

[ U (YU — — —

i

SO ||| ==
n

DOOOO'—-‘EQ

[ [ (U U U U

31eck 31eMeHT Ajj 0003HavaeT unco pedep, IMAVIINIX 113 BepIIIHE X; B BEpPIIIHY X;.
ITockonbKy Ham Tpad) HEOPHEHTNPOBAHHEIL, MATPIIIA CMEKHOCTI CIIMMETPITIHA.

TlocTponM mampuyy unyudeHyuil (pedep).

gl | g2 |3 |g4 |g5 | g6 |g7 |8 |29 |gl0|gll|gl2
X1 | l l I 10 JO JOoO O |1 0 0
X2 |1 0 [0 O |0 1 1 1 |0 |0 1 0
X; |0 I [0 |0 |0 |0 |JO |1 1 0 0 1 =R
X, |0 0O |1 |0 |0 |0 1 0 |1 0 0 0
Xs |0 0 [0 I |0 I |0 |0 |0 |0 0 0
X6 |0 0 |0 |0 1 |0 JOo |0 O JO 0 0

31ech anemenT R;j pagen 1, ecrm Bepimnaa X nHImaeHTHa pedpy g n 0 nnadve.

Ipumep Ne2 T'pad G 3aman maTpuiield HHIUICHIAN

10000

;. =[10210
¢ looo11

02001
Tpebyercs:

1. IMoctpouts rpad G

2. HaiiTu cTeneHp KaKI01 U3 €ro BepIIuH
3. 3ammcaTh MaTpPHUILy CMEKHOCTH rpada
4. 3anucaTh CIIUCOK pedep rpada
Pemenne :

I'padp G sBAsieTCSI HEOPUEHTUPOBAHHBIM I'paoM, T.K. Jz HE CONEPKUT OTPHULATEIbHBIX AJIe-
MeHTOB. Ywcio BepinH rpada paBHo 4 (110 ynciay CTpoK Matpulibl), Yucno pedep rpada paBHO 5
(Mo uKcny CTONOIOB MAaTpPHIIBI),

[IpucBoum BepiirHaM rpaga HoMepa, COXpaHUB MOPSAOK, 3aJaHHBIH CTPOKAMU MAaTPHIIbI

Jz. OT™METHM B IPOU3BOJIBHOM MOPsiIKE 4 TOYKH, IPUCBOUB KaXKAol Touke Homep. [Ipocmar-

puBas KaKIbli cronber; MaTtpuibl Jz.coequHseM peOpaMu BEpIINHbI, MHIIUACHTHBIE JaH-

HOoMy pebpy. Ecimm pebpo  nBaxabl  HMHIMAEHTHO  BEpPLIMHE (B Marpuie

J- Takoe pebpo moMedeHO «2» E COOTEETCTEYOLEH CTPOKE) , TO 3TO peOpo Ha3bIBaeTCA

nemiel. BrimonHsst mpocMOTp MmocieoBaTeIbHO MPOCMOTP BCEX MATH pedep, MoaydaeM clie-

TyIOUHi rpagd.
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2)Crenens Bepmmnbl rpada p(i)3T0 umcao peGep, MHIMACHTHBIX JAHHBIX BEpILMHE.
Ci0XHUM Bce 4MCIa B CTPOKE MAaTpHLbl [z, HOJTYYUM CTENEHb COOTBETCTBYIOLIEH BEPILUHBI.
ITockonbKy METIM MHIMAESHTHBI BEPIINHE 1BAX/Ibl, BKJIA/ UX B CTEIIEHb BEPIINHBI PABEH JBYM.

10000, P(1)=1
j.=[10210)p(2)=4
c~ 100011 p(3)=2

020017 p(a)=3

3) 3anumem Matpuily cMeXHOCTH Tpada. B MaTpuiie cMeXHOCTH CTPOKHM W CTOJIOIBI COOTBET-
CTBYIOT BepinHam rpada. Hucno crosiiee B stueiike (1,j) ects unciio pedep, COSAMHAIONMNX BepuHy |
C BEPLIMHOM | ..

0100

111 0
0101

0011

4)crincok pedep rpada 3To qByxcTpodHas Marpuia K B KaXkII0M CTOJIOIE KOTOPOU 3alicaHbl HO-
Mepa BEPIIMH WHIMJIECHTHBIX JJaHHOMY peOpy

=3 4 23 4

ITpu 3amanum rpada mabauyeii coctaBisieTcss TabnMIA, COCTOSIEH U3 n CTPOK (BEpIIMHBI) U m
cTon61oB (pedpa). Ha mepeceuennn CTpok U CTOJIOIOB MUIITYTCS COOTBETCTBYIOIINE 3HAKU, KOTOPHIE
MOKa3bIBalOT OTHOIIEHHE (MHLUIEHTHOCTH) BEPLIMHBI U pedpa. ITO MOXKET OBITh 3HAKH «+» U «-»,
yucna 0,1,-1 u zp.

I'maBHBIM BO Bcex crocobax 3agaHus rpada (JuarpaMMoid, MaTpulei, Tabnueil) sBiseTcs ykasza-
HUE COOTBETCTBHS MEKIY MHOKECTBAaMU # BepIIMH Vi k m pedep X-t.

ITycte nan rpad G(V, X), rae V= {V1, V2...Vn} — Bepumnsl, a X= {X1, X> .,., Xm} — pebpa, cpe-
I KOTOPBIX MOTYT M KpaTHBIE pedpa (€CTh BEPIINHBI, KOTOPBIE COENHSET HECKOIBKO pedep).

Mampuyeii unyudoenmnocmu 1aHHOTO rpada Oyaer Tabiuua, cocTosas U3 N CTPoK (BEpIINHBI) U
m cTosooB (pedpa).

IIpu paccMOTpeHHH HEOPHEHTHUPOBAHHOTO rpada Ha MEepeceyeHUH CTPOK U CTOJOIOB CTABUTCS
9HCI0 1, €CITM COOTBETCTBYIONINE BEPIIMHA W peOpPO MHIUACHTHBI M CTaBUTCS uncio 0, OHU He MHIIN-
JICHTHBI.

[Tpu paccMOTpeHNN OPHUEHTUPOBAHHOTO Tpada Ha MepecedeHNN CTPOK U CTOJIOIOB CTABUTCS YMCIIO
1, ecnu U3 BEpUIMHBI BBIXOJUT COOTBETCTBYIOIIEE ee pebpo. Ecnu B BepuinHy BXoIuT pedpo, TO cTa-
BAT uncio -1. Ecnu BepmmHa He WHIMIEHTHA peOpy U, TO cTaBUTCS Yrcio ()

OueBUAHO, YTO B KaXKJOM CTOJIOIE MAaTPUIbl MHIIMACHTHOCTHU JOJKHO OBITh TOJBKO J1BA HEHYJIe-
BBIX YHCJa, TaK KaKk peOpo WHIMIECHTHO JBYM BepIIMHAM. UWCIIO HEHYJEBBIX JJIEMEHTOB KaXKIOW
CTPOKH — CTETEHb COOTBETCTBYIOIIECH BEPIINHBI.

Marpuiipl HHIUACHTHOCTH MPSIMOYTOIBHBIE, €CITH YHCIIO CTPOK M CTOJONOB pa3inyHO. Eciu uuncio
BEpLINH U pebep B rpade omHAKOBOE, TO MOTyYaeTcsl KBaJpaTHAs MaTpHUIIa.
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Martpuity MOXHO clenaTh KBaJpaTHOW A aro0oro rpada 6e3 kpaTHeIX pedep. B Takux ciayuasx
CTPOKH M CTOJIOIBI M300pakaloT BepiIuHbl. Ha mepeceueHuu CTPOK M CTOJNOIOB CTABUTCS 4MCIO 1,
€CJIH COOTBETCTBYIOIINE BEPILIMHBI COETUHEHBI peOpoM U cTaBUTCS yucio 0, eciiv BepUIMHBI HE CO-
€IMHEHBI.

Jliia HeopueHTHUpOBaHHOTO rpada pedpa OJHOBPEMEHHO MPUHAMJIEKAT UM HE MPUHAAJIEXKAT Ipa-
¢y, Tak KaKk CUMBOJIM3UPYIOT OJJHO U TO e pedpo. MaTpuiia cMeXHOCTH HEOPHEHTUPOBAHHOTO Tpada
SBJIICTCS CAMMETPUYECKOM U HE MEHSIETCSI IPU TPAaHCIIOHUPOBAHUU.

Xots popManbHO KaXkJas BEpIIMHA BCETJa CMEXHast cama ¢ co00ii, B MaTpHIle CMEKHOCTH MBI OY-
nem ctaButh 0, eciiu y Hee HeT MeTiu, U 1, eciu ecTh 0JIHa MeTIs.

Ecnu rpad umeer maTpuily CMEXKHOCTH U HE UMEET IeTeNb, Ha TJIaBHOM JMAaroHaau y Hero Bcerjaa
CTOSIT HYJIH.

IIpumep Ne3  CocraBuTh TaONMIy ¥ MAaTPUIly HHIUACHTHOCTH IS oprpada, n300pa>keHHOro Ha
PHUCYHKE, KOTOPBII nMeeT 3BepuIrHbI 1 4 pedpa.

Mampuyeui unyuoenmrocmu nanHoro rpada Oyaer Tadauia, cocTosmas u3 N CTPoK (BEpPIIUHBI) U
m cTosi01oB (pedpa).

[Ipu paccMoTpeHHH OPHUEHTUPOBAHHOTO Tpada Ha MePEeCeUCHUU CTPOK U CTOJIOIIOB CTABUTCS YHUCIIO
1, ecnu U3 BEepUIMHBI BEIXOJUT COOTBETCTBYIOIIEE ee pedbpo. Ecnu B BepmmHy BXOIUT pedpo, TO cTa-
BAT yKclo -1. Ecnu BepiiriHa He UHIMICHTHA pedpy U, TO cTaBUTCS uncio 0

Marpuiia HHIIMICHTHOCTH
Tabnuia HHIUIEHTHOCTH oprpada

Bep- Pebpa
WUHBL S t
V1 -1 0 1
V> 0 1 -1
V3 1 -1 0 -1

IIpumep Ned Haiinure raMuibTOHOB MYTh B TYPHHUPE, 3aJJaHHOM MaTpPUIIEH CMEKHOCTHU:

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

O O O O - -

Tunosoii pacuer Ne2
((MOI{CJIHpOBaHl/Ie IIOTOKOB»

OO0pa3zer] pemeHus TUIIOBOTO pacuéra
Bapuanr 0
Ha puc. 1 uzoOpaxena cetb. [lepBoe unciao yka3pIBaeT MPOIMYCKHYIO CIIOCOOHOCTh TyTH, BTO-

poe — IyroBOM IOTOK.
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4,4 0 7,4

8,0 @/7,4

Puc. 1

Tpebyercs:

1) Haiitn MakcMaJIbHBIH TTOTOK U3 HCTOYHHKA S B CTOK t;
2) IMocTpouTs MUHUMAJIBHBINA pa3pes;

3) IIpoBecTr aHATN3 MOJYYCHHOU CETH.

Pemenue:
ITpumenum anroput™ @opaa-PankepcoHa I MOCTPOCHUS MAKCUMAIBHOTO ITOTOKA U HAXOXACHWUSI MUHHU-
MaJIBHOTO pa3pesa.
1. HaiineM yBenHUYMBAOMINM TyTh METOJOM PaCCTAHOBKH METOK.
1.1. B cetn umeercs AOMyCTUMBINA TOTOK

Vo =2 Xis — 2 Xgj =4+0-0=4.

VIcTOYHHUK S TOTy9aeT MOMeTKy S (cM. puc. 4.2).
1.2. IIpocmaTpuBaeM Bce HETIOMEUEHHBIE BEPIIMHBI, coceqHue ¢ S. DTo BepinHbl 1 u 2. [IpucBauBaem

BepmirHe 1 MeTKy S*, Tak Kak (S, 1) — mpsimas ayra u X5 < d sl (4 < 7) . Bepminne 2 Takxe mpucBauBaeM MET-
Ky S*, IIOCKONIBKY (S, 2) — mpsamas gyrau Xgp < dsz (0<8).

1.3. Teneps mpocMaTpuBaeM Bce HETIOMEYEHHBIE BEPIIMHBI, COCEAHNE € BEpIIMHOM 1. OT0 BepIIMHEI 3
u t. [lpucsausaem Bepmune t meTky 17, Tak kak (1, t) — npamas ayrau Xy < dlt (O < 9) . ITockonbky BepiIrHa

t —9TO CTOK, TO Ha TaHHOM JTare BepIINHY 3 MOXXHO He paccMaTpuBath. McxonHas ceth mpumet Buf (puc. 4.2).

o O
4,4 7.4
0

o

S

Puc. 2

2. Tak kKak CTOK OKa3ajcsi HOMEUYEHHBIM, TO BBIMHICHIBAEM YBEINUMBAIOIMNI MMyTh P1, 1BUTAsICh OT cTOKa t K
BEpIIMHE 1, HOMEp KOTOPOH yKa3aH B €€ METKe, 3aTEM OT BEPIIMHBI | K BEpIIMHE S, HOMEP KOTOPOH yKa3aH B
MeTke. TakuM 00pazom, IPUXOJIUM K UCTOUHHUKY S.

P:s-1-t.
3. BoinuceiBaeM MHOXeCTBO P* (IIpsIMBIX JIyT) U MHOECTBO P~ (00OpaTHBIX 1yT):
P = {(S, 1), (1, t)}, P =0 (TIycTo€ MHOXECTBO), TTOCKOJIBKY OOpaTHBIC JYTH B YBEITUIHBAIONTUH

nyTh P1 HE BXOZST.
4. JIns npsIMBIX YT BBIYHUCIIAEM BEITUUMHY

&= min (d; —x;) =min{dg —xy; dy =X, } =min{7-4;9-0} =3

@i, j)eP*

Tak kak 06paTHI>IX AYyT HET, TO BEJINYHNHY 82 HC pacCMaTpuBacMm.
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5. Bnone ayr yBemuuuaromero mytu Py (puc. 4.3) nsmensem norox Vg = 4 ma Bemmunny & = & = 3u
MOJTy4aeM :
r _ _ r _ _
Xgq =Xg+&€=4+3=7, X, =%X; +6=0+3=3.

[Tonmyyaem HOBBIA OTOK V) =V + & = 4+3=T7.

Puc. 3
Omsate npuMenuM anroputM doppa-PankepcoHa Ajst OCTPOSHUS MAKCUMAIBHOIO IIOTOKA ¥ HAXO0MKIECHUS

MUHUMAaJIBHOTO pa3pesa.
1. Halinem yBenu4uBaromuii MyTh METOI0M PaCCTAaHOBKH METOK.
1.1. IcTOYHUK S TOJTydaeT MOMETKY S*.
1.2. IIpocmaTtprBaeM Bce HEMOMEUYECHHBIE BEPUIMHBI, coceqHUE ¢ S. DTo BepwinHbl 1 u 2. Bepumune 1

HEJb3s MPUCBOUTH METKY S*, Tak Kak (S, 1) — mpsmas ayra, Ho Xgq = dsl(7 = 7). T.e. nyra (s, 1) sBasercs
HaChIIEHHOH. Bepmune 2 npucsanBaeM MeTKy S, HOCKONBKY (S, 2) — mpamas gyrau Xgo < ds 2 (0 < 8) .

1.3. IIpocmaTprBaeM Bce HEMOMEUYECHHbBIE BEPUIMHBI, COCEAHUE C BEPIIMHOW 2. DTO BepuuHbl 1 U 3.
Bepmmna 1 momyvaer metky 27, Tak Kak (2, 1) — oOparHas nyra u Xoq = 4> 0. Hpucsanpaem Bepmuse 3
MeTKy 2*, OCKOMBKY (2, 3) — npsiMas xyra U Xoyg < d 23 (4 < 7) .

1.4. Tenepp mpocMaTrpuBaeM BCE HEIOMEUYEHHBIE BEPIIMHBI, COCEIHUE C BeplIMHON 1. JT0 BepmuHa t.
I[IpucsanBaem Bepumne t MeTky 1%, Tak xax (1, ) — npsamas gyrau X < dlt (3 < 9) . Bce MeTkn HaHECEHBI Ha

cetb (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 HCTOYHHUKY S.

Pis—2-1-t.
3. BoinuceiBaeM MHOXeCTBO P* (TIpsMBIX JIyT) U MHOXECTBO P~ (00OpaTHBIX 1yT):
P = {(S, 2), L v}, P ={(2 1))}.

4. BerunciasseMm

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

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

Haxonum & = min(gl, 82) = min(6; 4) =4
5. Boons ayr ysenmuuBarontero nytu P (puc. 4.4) usmensem norok V; = 7 ua Bemmunny & =4 u nony-

4aeM HOBbIH MOTOK V, =V1+8=7+4=11, TaKoM YTO:
X, =X, +&=0+4=4, (s,2)eP";
X, =X, +6=3+4=7, L t)eP";
X, =X, —-c=4-4=0, (2,1)eP".

OcranbHbIC XIJ ocTarTCcsa 06e3 H3MeHeHHﬁ, TaK KaK HC BXOJISAT B YBCJ'II/I"II/IBaIOH_II/Iﬁ OyThb P2 .
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Puc. 4

Paccyxnas, kak ObIJIO HAIIMICAHO BBIIIE, PACCTABISIEM METKHU (CM. puC. 4.4) U BBIHCHIBAEM TPETUN YBEIH-
YUBAIOLIUN MyTh:

P,:s-2-3-t.
BeinuceiBaeM MHOKECTBO P* (TMpsIMBIX TyT) U MHOKECTBO P~ (0OpaTHBIX AyT):

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

Brraucnsaewm:
g = min (d; —x;)= min{d,, — X.5; p3 — Xp3; gy — Xg } =Min{8—4;7—4; 7-4} =3,
(i, HeP*
Takkak P~ =0 , T0 &, He BbuucsgeM. CaeoBaTenbHo & = 3.

Brone nyr yBenuuusaromero mytH Ps ( puc. 4.5) nsmensem nortox Vo, = 11 wa Bemuuuny & =3, nonaras

V3=V, + & =11+ 3 =14 nonyuaem HOBHIi1 HOTOK, TaKoii YTO:
X, =X, +£=4+3=7, (5,2) e P";
Xos =Xps +&=4+3=7, (2,3) e P*;
Xg =Xg +€=4+3=7, 3, t)eP".

Puch

1. CHOBa HaxOIUM YBEIMUYMBAIOLINI ITyTh METOJIOM PACCTAHOBKH METOK.
1.1. McTOuHHK S TOJTy4aeT MOMETKY S
1.2. IlpocmaTpruBaeM Bce HETIOMEUEHHBIE BEPIIMHBI, cocelHue ¢ S. DTo BepmuHbl 1 u 2. Bepmmne 1

HEeJTb3sl PUCBOMTH METKY, TaK Kak (S, 1) — mpsiMasi HachIleHHas Tyra (Xsl = dsl)' Bepmmne 2 npucBanBaem
MeTKy S*, TaK Kak (S, 2) — mpsimast giyrau Xgp < dsz (7 < 8) .

1.3. Temepsr mpocMaTprBaeM BCE€ HETTOMEUEHHBIE BEPIIUHBI, COCEIHNE C BEPIINHON 2. DTO BepIIHHEI |
u 3. Bepumne 1 Henb3s MPUCBOUTL METKY 27, Tak Kak ayra (2, 1) — obparnas, Ho Xy = 0. Bepmmna 3 He mo-
XKeT ObITh IOMeUeHa, TOCKONBKY (2, 3) — mpsiMasi HachIIEHHAs! Tyra (X23 = d23) .

2. Tak KaK MBI HE MOXEM ITOMETUTH CTOK 1, TO YBEIMUYMBAIOIIETO ITyTH HET M IMOTOK B CETH SIBJISICTCS MaK-
CUMAaJIbHBIM: Vmax =14,

[TocTporM MHHHMAJIBbHBI pa3pes. ITycTh R — MHOXECTBO IOMEUEHHBIX BEPIIMH B CETH, T.e. R = {S, 2} ,a

R — MHOXCCTBO HCTIOMCYCHHBIX BCPIIWH, T.C. R = {1, 3, t} . Tor;[a o OIpCACIICHUIO MHUHHMAaJIbHBIA pas3pe3
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(R, ﬁ) COCTOUT U3 IyT (R, ﬁ) = {(S,l); (2, 3)} (nyra (1, 2) B pa3pe3 He BXOJMT, TaK KaK €€ Hayajo — He-

TOMeUYeHHas BepIINHa, a KOHell — oMedeHHas). Ha puc. 4.6 HachIlleHHBIE TyTd OTMEYEHbI KUPHOH JIMHUEH,
MUHUMAaJbHBIN pa3pe3, OTASIAIONINI UICTOUHHK S OT CTOKA t, MoKa3aH MyHKTUPHOU JIMHUEH.

Puc. 6
Hatiinem nporryckHyt0 CITOCOOHOCTh MHHUMAIIBHOTO pa3pesa:

C(R, R) = dSl + d23 = 7 + 7 = 14, YTO COBHAJACT C BEIMYMHON MaKCHMaJbHOI'O ITIOTOKA B CETH.

IIpoBenem ananus cetu. IlpoBeprM yciaoBHe coxpaHeHUs TIOTOKa Ha MpuUMepe 2-i BeplInHbl. 3BecTHO,
YTO B IPOMEKYTOYHBIX BEPIIMHAX IIyTH MOTOKH HE CO3/IAIOTCS U HE UCUE3al0T, T.C.

2 Xip =2 %, =0.
[ i

JelcTBUTENBHO:

(X2 +Xp) = X3 =(7+0)—7=0.

[TokaxeM, yTO 00IIEe KOJMYECTBO MOTOKA, BHITCKAIONIEIO W3 MCTOYHUKA S, COBIAAACT C OOIIUM KOJIHYEC-
CTBOM IOTOKa, BTEKAIOWIETO B CTOK. VIMeem:

2 Xis —2 X5 =2 X —2 Xy
i J I J
Xg + X —0=X; + X —0=>7+7=7+7=14.

TunoBoi pacuyer Ne3
«CeTeBble MO

OGpa3zerlr perieHus TUIIOBOTO pacyéTa

Bapmuanr 0

WNudopmaiiusg o cTpouTenbcTBE KOMIUIEKCA 3a/laHa HyMepaluend padoT, UX IpoA0KUTEIbHOCThIO
(B en. BpeMEHHM), MOCIIE0BATEIbHOCTRIO BHIMOJIHEHUS U odopMiIeHa B BUE TaOiIMIbL. 3a Kakoe MU-
HUMAaJIbHOE BPEMsI MOKET OBITh 3aBEPIIEH BECh KOMILJIEKC padoT.

Tpebyercs:

1) o naHHBIM TaOJIMUIIBI TOCTPOUTH CETEBOM rpaukK KOMIUIEKca paboT U HAWUTH MPaBUIbHYIO HY-
MEPALMIO €TO BEPIIINH;

2) paccuuTaTh Ha ceTeBOM IrpaduKe paHHUE U MO3AHHE CPOKU HACTYIUIEHHs COOBITUH, a TaKKe pe-
3epBBI BPEMEHU COOBITHIA;

3) BBIIEIUTH HA CETEBOM Ipapuke KpUTUUECKUE TYTH;

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

5) BBITIOJIHUTH aHAJIN3 CETEBOTO rpaduka.

Tabnuua 5.1

Ne pabo- ] 2 3 4 5 6 7 8 9
mbul
Ipeowecmsy-
rowue pabomol - - 1 1,2 1,2 3,4 3,4 6 7,5
TIpooonsicu-
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MenbHOCHb 10 15 5 20 15 6 8 10 15
pabomol

Ha ocHoBaHMU JaHHBIX, IPUBEACHHBIX B TaOJHIIE, CTPOUTCS IpaduK KOMIUIEKCa paboT, BXOIAIINX
B npoekT. Kaxnas pabora n3o0OpaxkaeTcsi B BUAE€ OPUEHTUPOBAHHOTO OTpe3Ka (ayru). CBs3U MEXIy
pabotaMu M300paXaroTCA MyHKTUPHBIME JTMHUAMU (JIyTH-CBsI3U). B pe3ynbrare momydaeTcs: ceTeBon
rpaduk (HayaabHas BepIIMHA AYTH — HAYaJl0, a KOHEYHAas — 3aBepIICHNE COOTBETCTBYIOIIEH padoThl):

Puc. 1
[TpeaBapuTebHO ClEAYET YIPOCTHTh MOJTYYEHHYIO CeTh. MOXKHO yIAlUTh HEKOTOPBIC IYIH-
CBSI3M, @ HA4YaJI0 U KOHEIl yJaJIseMol 1yru 00beIMHUTD B OJHY BepiuHy. Ha puc. 2 n3obpakeHa cers,
MOJIyYEHHAs TIOCIIE YIIPOIICHUS CETH, M300pa-KeHHO! Ha puc. 1.

/O/\\

5

<_____

Puc. 2

B cereBoMm rpaduke kaxaas BepIIMHA SBISETCS KOHEUHOM ISl HEKOTOPBIX Ayr(omepanuii), BXo-
JSIIUX B HEe WJIM HadaJdbHOM Ui Oyr (omepanuii) u3 Hee BhIXOJAMMX. [loaTOMY Kakiasl BeplIMHA
MOJKET TPAKTOBAThCA KaK COObITHE, 03HAYAIOIIIEE 3aBEPIICHNUE BCEX ONepaiuil (JIyr), uisl KOTOPBIX OHA
ABJISICTCS KOHEUHOM M KaK BO3MO>KHOCTh Hadajia BHIITOJHEHMs BCEX ONepauii (ayr), A1s KOTOPhIX OHA
SIBJISIETCSl HavaapbHOM. HauanbHOM BepIIMHE COOTBETCTBYET COOBITHE, TOJT KOTOPHIM MOpa3yMeBaCTCs
Hayajlo OCYIIECTBIICHHS MPOEKTa, a KOHEYHON BEpUIMHE COOTBETCTBYET COOBITHE — 3aBEpPLICHUE BbI-
TIOJTHEHHS BCET0 KOMILIEKCa padoT.

ITocne nmocTpoenus cereBoro rpaduka Bce €ro BepIINHbl HyMEPYIOTCS TaK, 4YTO HyMepaius sSBis-
€TCsl IPaBUIIbHOM.

Anzopumm npasunvHoil Hymepayuu.

[Tar 1. Hymepyem HauanpHyr0 BepmimHy HoMepoM 1. [lepexoaum k mary 2.

Har 2. YaanseM U3 CETH BCE BBIXOAAIIME U3 IPOHYMEPOBAHHBIX BepIIMH 1yru. Hymepyem B npo-
M3BOJILHOM TOPSIIKE BEPLINHBI, B KOTOPbIE HE BXOAUT HU OJHA JIyTra, IPOU3BOJIBHBIM 00pa30M BO3pac-
TAOIUMU 10 nopsaky HoMmepamu. Lllar 2 nponensiBaeM 10 TeX MOp, MOKA HE JOHAEM N0 KOHEYHOU
BEPILIHUHBI, KOTOPOM MPUCBAUBAEM CJICAYIONIUHI 110 TOPSAIKY HOMED.

B pesynbraTe mpaBMIIbHOM HyMepaluu BEpLIMH CETeBOM rpaduk, MpHUBEICHHBIH Ha pHc. 5.3
IIPUMET BUJ
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Puc. 3

Homepa pabor Ha xyrax COOTBETCTBEHHO 3aMEHEHBI MPOAOJDKHTEIFHOCTBIO HX BBIOIHEHUS
(IPOIOIKUTENBHOCTD (PUKTHBHOM pabOTHI COOTBETCTBYIOIICH AYTH-CBSA3M MojiaraeM paBHou 0).

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

PannuM cpokoM Hadana pa6ots! (i, j) HaspIBaeTCA HAaMMeHbIIee JOIMycTUMOE Bpems tij ', Kormaa
MOXeET OBITh HAYaTO €€ BHIOJHEHUE.

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

ti”7 = tiiFO-t;j

Pannmii cpok Havana Bcex pabOT, /Uil KOTOPBIX BEpIIMHA | — HavaubHas, Ha3bIBACTCS PAaHHUM
CPOKOM HAaCTYIUIEHHsS COOBITHSA | U 0003Hauaercss Tir. PaHHUil CPOK HACTYIIIEHHS KOHEYHOTO COOBI-
THsSI HA3bIBACTCSl KPUTUYCCKUM BpeMeHeM 1 0003HauyaeTcs Tx,. Takum 00pa3oM, KpUTHUECKOE BPEMsI —
3TO MUHHMAJIbHBIN CPOK, 32 KOTOPBI MOXKET OBITh BHIIOJIHEH BECh KOMIUIEKC padoT.

Kaxaplii myTh M3 Ha4aIbHON BEPIIMHBI B KOHEUYHYIO, COCTOSAIIMI U3 Ayr (paboT) U ayr-cBsseil
MPOJIOJDKUTEIBHOCTBIO T, HA3BIBACTCS KPUTUUYCCKUM ITyTEM, & PadOThI, COCTABJISIONINE TAKHE YTH —
KPUTHYECKUMHU paboTaMH.

[Mo3mHrMHU cpokaMu Haualla M OKOH4YaHWs paboThl (I, ]) Ha3bIBaeTCS HAMOOJIBIIEE 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, BXOASIIMX B BEPIIMHY |, HA3bIBACTCS
TIO3THAM CPOKOM HACTYIIEHHS COOBITUS | 1 0603HavaeTcs 7.

Paccmotpum paboty (i, j). IlnanoBas mpogoKUTEIBbHOCTh 3TON paboThl paBHa tij MakcuMaabHO
JOIYCTHMOE BPEeMsi, HA KOTOPOE MOYKHO YBEIHYUTH MPOJIOIKUTEIBHOCTD paboThl (i, j) mim 3amepixaTh
HAYaJlo €€ BBIMOJHECHUS, P KOTOPOM HE M3MEHHUTCS BPEMs BHIITOJHEHHUS BCETO MPOCKTA, HA3bIBACTCS
TIOJTHBIM pe3epBoM Rij BpeMeHu 3toii pabotel. OH paBeH:

Rij = TjH -TiP - tij.

Peseps BpemeHu uisi paboThl (i, j), UCIIOIB30BAHUE KOTOPOTO HE M3MEHUT PaHHHE CPOKH HACTYII-
JICHUS BCEX COOBITHH (T.€. BCe pabOThI CMOTYT HA4aTh BBIMOJHATHCS B MUHAMAIBLHO BO3MOXKHBIE CPO-
KH), Ha3bIBA€TCSl CBOOOTHBIM U MOXKET OBITh BHIYMCIICH IO (JOpMYyIIe

rij = TjP -TiP - tij.

OueBHTHO, TIOJHBIA U CBOOOIHBINA pe3epB BpeMeHHU JT000W padOThI, JIeKallell Ha KPUTHIECKOM
MYTH, PaBEH HYJIIO.

Anzopumm HaxoxrncoeHus panHUX CPOKOE HACMYNIeHUA COObIMUTL
1. [onaraem T1" =0.

2. Jus j=2,3,...,N BbIUUCIIEM TjP = (krr;ax( )(Tkp + 1))
el (j

3neck 1(j) — MHOKECTBO BCeX AYT, BXO/SIIUX B BEPIIMHY |.
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Kpurnueckoe Bpems Tip = Tn'.
Anzopumm HAX0HCOCHUA ROZOHUX CPOKOB HACHLYNICHUA COObIMUIL

1. [onaraem Ty' = T (xax npaBuno 7= Tip.).
2. s 1=n-1,n-2, ... 1, BeIuucisgeMm
T = min (T,” —t.).
! jeO(i)( ) i)

3nechk 0(i) — MHOKECTBO BEpILMH, KOTOPHIC SIBISIOTCS KOHSUHBIM JIJISI IYT, BBIXOASAIIAX M3 BEPIIHU-
HBI .
PaccmoTrpum ceteBoii rpaduk, onucanHbiid B Tadauie S.1. CoObITHs (BEpPIIMHBI) CETEBOTO Tpadu-
Ka M300pa)KEHBI CIECIYIOIIAM 00pa3oM:

B BepxHeil ueTBepTH 3ammMcaH HOMEpP COOBITUS (BEPILMHBI) B
COOTBETCTBHUH C MPaBUIIbHON HyMmeparieid. Homep Bepimuubl Ki
TIpH IBIKEHUH U3 KOTOPOii MOMy4eHo 3HaYeHue Ti , 3aHOCHTCS B
HIKHIOKO YE€TBEpPTh. B JI€BOM 4eTBEpPTH 3alMCHIBACTCS PaHHUUI
CPOK HACTYIJIEHHS cOOBITMS Ti, a B NPaBOil UeTBEPTH — €ro
TO3HUI CPOK HACTYIIeHUs Ti’ .

Hailinem paHHue CpoOKM HACTYIUIEHUS KaKJOTO COOBITUS IS
ceTeBoro rpaduka, n3o0paxkeHHOro Ha puc. 5.3.

Momaraem T1° =0, ki = 0. PaccmarpuBaeM BepIIMHBI B OPSIKE BO3PACTAHUSA HX HOMEPOB.

TP=TP+t2=0+10=10, kp=1;

T3P = max (T17 + tiz; T2° + tas) = max (0 + 15; 10 + 0) = T+P + t13 = 15, ks =1;
TsP = max (T2 + tas; T3 +taa) = max (10 + 5; 15 + 20) = Ts" + t3s = 35, ks=3;
Ts? = max (Ts" + tss, T4 + tas) = max (15 + 15; 35+ 8) = Ts” + tis = 43,  ks=4;
TP =T+t =35+6=41, ks=4;

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

[TocTpouM KpUTHYECKUI MyTh, HAYMHAS C KOHEYHOM BEPILUMHBI, IBUTAICh 10 HOMEpaM BEPIINH
Ki,, CTOSIIIIMX B HIDKHEW YETBEPTH.

B pesynbrare monyunm 1 — 3 — 4 — 5 — 7. Haiinem mo3nHue cpoku HacTyruieHus coObrTuid. [Tomna-
raeM BpeMsi OKOHYaHHs Beero npoekra 1 = T77/= Tip = 58. [TocTaBuM 3TO 3HAYEHHE B NPABYIO YET-
BEPTh KOHEYHOU BEPIIMHBI /.

Te" = T7" —te7 = 58 — 10 = 48;

Ts5/' = T7! —ts7 = 58 — 15 = 43;

IT4"" = min (Te" — tas; Ts'/ —ts5) = min (48 - 6; 43 - 8) = 35;
Ts" = min (Ts" - tss; T4 - tzs) = min (43 - 15; 35 - 20) = 15;
To"=min (T4 - toa; T3'" —t3) = min (35 - 5; 15 - 0) = 15;
Ti7=min (T2~ tis; T2 —tur) = (15-15; 15-10) = 0.

B pesynbTare noiydaem cieayrolyo CETEBYI0 MOJEIb, COAEPKAILYI0O TOAPOOHYI0 HH(pOpMAaILIHIO
O paHHHUX, MO3JHUX CPOKAX HACTYIUICHUS COOBITUH, KPUTHUYECKOM BPEMEHH M KPUTHUECKOM IYyTH.
Kputnueckuit myTb OTMEYEH NBOWHBIMU JIMHUSMM.
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Puc. 4

3.4 TecroBble 3a1aHuA

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

ITuceMeHHOE TECTHPOBAHKE IPOBOAUTCS MOCIIE U3YUEHUS ONPEAEICHHOTIO pasziesna JUCLUILIU-
HBI.

Pe3ynbraThl TECTUPOBAHUSA YUMTBIBAIOTCSA IIPU MPOBEACHUHU IIPOMEKYTOUHON aTTECTallUU.

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

IIpuMepsl TECTOBBIX 3a1aHUI

TectNel

no aucuunauxe «Teopus rpados»

A) OTMeTHUTs HOMEp MPaBIIIBHOTO OTBETA B OJIaHKE OTBETOB.

Ne 3ananue OtBer
1 |Omnpenenure Bua rpaga: 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) NzomopdHEIMU

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) OpueHTupoBaHHbBIE pedpa
3) Kpartasie pebpa

4) CmexHbIe pedpa

Ecinn nBe pazinnyHble BepLIMHEI rpada coenHeHsl Ooiee yeM
OJTHUM pedpoM, TO Takue pedpa Ha3BIBAIOTCA

1) [MapanenbHBIMH
2) CMeXHBIMU
3) Kpataemvmu

10

I'pad 6e3 merenp Ha3bIBaeTCS

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

11

Ckonbpko Bcero pébep B rpade, CTENeHH BEPIIUH KOTOPOTO
paBuei 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-
8YUEK, 3HAKOMbIX NO KpauHe mepe ¢ OOHUM U3
IOHOWel 9moll epynnvl, Oyoem He MeHble
yucna onowetl 6 epynne. Jlokazams, umo éce
IOHOWU OOHOBPEMEHHO CMO2YM MAHYEe8amb
Kaxicowvlll 8 nape co 3HAKOMOU 0e8YUIKOU.
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TecTNe 2

no aucuunauHe «Teopus rpagos»

A) OTMETHTH HOMEpP TPaBIIILHOTO OTBETA B OJIAHKE OTBETOB.

Ne 3ananue OtBer
1 |B oprpade G Bepmnna X cMeKHa BEpIIUHE Y €CITH 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 KOHEI] IyTH V;
3 | B mo6oM mpon3BoisHOM Heoprpade YUCiIo BEPIIHH HedeT- | 1) mMpon3BOIBHO;
HOH CTeTICHH 2) Bcerna uetHo;(BepHo)
3) Bcerna HeUeTHO;
4 |T'pag Ilerepcona - 3To mpumep rpada 1) mraToHOBOTO
2) IBYIOJBHOTO
3) KyOHW4ecKoro
5 N 1) 180
Ckompko p€bep B momHOM rpade ¢ 20 BeprmmHaMu? 2) 200
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) 3BE3HBIM
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 BXoja BCex BepinuH 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 uzobpasicena cxema, Ha Komopou
MOYKOU OmMeyeH Ma2a3uH, d OCMAlTbHbIMU
BEPUIUHAMU MECIA HCUMETbCMBA 3AKAZHUKOS.
Kax wogepy mawunvr “/locmaska na oom”
obvexams 6cex 3aKa3HuKos, He N00be3NCas K
00HOMY 0oMY Ooslee 00H020 pasa.
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3.5 PyGe:kHblii KOHTPOJIb

- llens mpoBeneHus: pyOeKHOTO KOHTPOIS — (hOPMHUPOBAaHUE HABBIKA IO Pa3pabOTKe MaTeMaTHYECKIX
MoJelleld B arpOHOMHUH I WX NaJbHEHIIEero MCIOJIB30BaHUS B MPOGECCHOHABHON ACATEIIEHOCTH; MIPOBEpPKa
YPOBHA YCBOCHHUA pasaciia Ui TEM KypcCa Mo AUCHUILIAHE «MartemaTudeckoe MOACIIUPOBAHUC U aHAJINU3 JaH-
HBIX».

- PesynbraThl pyOeKHOTO KOHTPOJISI YIUTHIBAOTCS TIPH MTPOBEICHUH MTPOMEKYTOUYHON aTTeCTaIIH.

- Bompocsl pyOexHOro KOHTpoJIs, pacCMaTpUBaeMble Ha KOHTAKTHBIX 3aHATHSX W BBIHOCHMBIE Ha ca-
MOCTOATCIIBHOC U3YUCHUC.

Bonpocsl pyoesxknoro kontpoJisa Ne 1

Bonpocvl, paccmampusaemvie Ha KOHMAKMHBIX 3AHAMUAX
1. TlonsTHe «mMaTemMaTuyeckas MOJIEIb»
2. Mogenu u X KIacCupUKaIus.
3. Cdepsl u npakTUKa IPUMEHEHHUS] MATEMaTHUYECKOT'O MOJIETHUPOBAHUSI.
4. MpueeguTe NpMmepbl NPOCTENLLINX MOLENEN.
5. CrpykTypa MaTeMaTH4eCcKOi MOJIEIH.
6. CgoiicTBa MaTeMaTHYECKUX MOJIEIICH
7. HazoBuTe OCHOBHBIE JIEMEHTHI Tpada
8. Kakue 3a1auu peiaroT ¢ momMoIisio rpados?
9. UYro Ttakoe mapmpyt rpaga?
10. Yro Takoe mynbturpad?
11. Ilepeunciaute criocoObl 3aaanus rpada.
12. Kakue onepariuul BRITIONHSIOTCS HaJ rpadamm?
13. Yro Ha3bIBaeTCs OKPECTHOCTH BEPILIUHEI?
14. Yro Ha3bIBaeTCS CTETICHBIO BEPIIHHBI?
15. Teopemoii 0 pyKOIIOXKATHSX.
16. Kakoi#i rpad HaszpiBaeTcsi ITOCKUM?
17. Kako#i rpad HazpiBaeTcsi IUIaHAPHBIM?
18. Teopema o unciie rpaHeil B INIOCKON YKJIaKe U CICACTBUS U3 HEe.
19. Teopema [TonTpsiruna—KyparoBckoro.
20. Teopema Baruepa.
21. Pacno3naBaHue IIIaHAPHOCTH U MIOCTPOEHHE TUIOCKOH YKIIQAKH.
22. Kakue 1UKJIbl Ha3bIBAIOTCS DUICPOBBIMU?
23. Teopema 00 3iIepOBOM LIHKJIE.
24. Cnencraue (00 SHIEPOBOM MyTH).
25. TlocTpoeHue 3itiepoBa HUKIIA .
26. Teopema 00 >iepoBOM IMKIIE B oprpade.
27. Iloctpoenue nocienoBaresbHOCTEH Ae bpeiina.
28. Yto HasbiBaeTcs | aMUIbTOHOBBIM LIUKIOM?
29. Kak nocTpouTh raMUIILTOHOB IIHKJI WIH yOEAUTHCS, YTO €r0 HE CYIIeCTByeT?
30. Kakue rpadpl Ha3bIBAIOTCS TYPHUPAMHU?
31. Teopema 0 raMHIIBTOHOBBIX MYTSIX B TYpHUPAX.

27



32.

CoNo~LNE

N =

2 ©Oo0o~N AW

11.

12.
13.

14.

15.

0.

«3 aZladya KOMMUBOSAKEPaA»

Bonpocuwl ona camocmosmenvroz2o uzyuenus
Bucsune BepIuHBIL.
CwmexHble pedpa.
Martpuiia HIIUACHINH HEOPUSCHTHPOBAHHOTO Tpada;
Martpuiia HHIIMACHIUH OpUEHTUPOBAHHOTO rpada;
Marpuia cMeXHOCTH HEOPUEHTHPOBAHHOTO rpada;
Matpuiia CMEXHOCTH OPUEHTUPOBAHHOTO Tpada;
Crmcox pebep rpada.
JepeBbs u jeca
OnucaHue 1epeBbEB.

Bonpocsl pydeskHoro kouTpoJs Ne 2

BOI’lpOCbl, paccmampueaemvle Ha KORKMAKNIHbLX 3AHAMUAX

UTo Takoe UCTOYHMK U CTOK CETH?

Yro Takoe MPOITYCKHAs CIIOCOOHOCTH JTyTHU?

Uro Takoe IIOTOK Ha Jayre?

Uro Takoe MOTOK B ceTn?

Teopema 0 MakcMMaJIbHOM MOTOKE U MUHUMAJILHOM pa3pese

Uro Takoe pazpe3 cetu?

Yt0 Takoe NpoITycKHasi CHOCOOHOCTB pa3pe3a’?

Uto Takoe MUHUMAJBHBIN pa3pe3 ceTu?

Kak 3amuceiBatoTcs neneBast PUHKaMH U OTPaHUYCHUS B 337ja4€ HAX0XKICHUS MAKCHUMAJIBHOTO TIOTOKA.
Haiite comepKaTesbHYIO (CIOBECHYIO) IOCTAHOBKY 3a/1a4M HAXOXKICHHUS MaKCHUMAaJIBHOTO IOTOKA B Ce-
TH.

Chopmymupytite Teopemy Dopraa-Dankepcona 1 MOSICHUTE €€ MCIIONb30BaHNE /IS HAXOKACHHUS MaK-
CHUMAaJIBHOTO NTOTOKA B CETH.

Jaiite onpeneneHnst TEPMUHOB «CETh» M «TIOTOK.

Kakue 3aa4y OpraHru3allMOHHOIO YIIPAaBJICHUA IMPUBOJAT K 3a/1a4€ HAXO0XKJICHUA MaKCUMAJIBHOT'O 110~
TOKa B ceTu?

Ilepeuncinre U NOSICHUTE OCHOBHBIE 11ary anropurma Popaa-dankepcoHa HAX0XKICHUS MaKCUMaJIb-
HOTO TOTOKA B CETH.

Omnuimre CTpyKTypy 3JI€KTpoHHOro madiaoHa Excel i HaxoxXaeH!s: MAKCUMAaJIbHOTO [TOTOKA B CETH.

BOl’lpOCbl 071 CAMOCTNOAMENbHO20 U3y4eHus

1. Ilepeuncnute ¥ NOSACHUTE OCHOBHBIE IIark airopuTMa J{edKCTpel pelleHus 3a1a4u O KpaT4aIinx Imy-

TAX.
Bonpoce! pyoexnoro kourpoas Ne 3
Bonpocwi, paccmampusaemvle Ha KOHMAKMHBIX 3AHAMUAX
1. Jlng xakux 1enei mpeaHa3HayeHa crcTeMa IJITAHUPOBAaHUS U YIpaBIeHUs?
2. Uro Ha3bIBAIOT CETEBBIM TpaduKoM?
3. CoObITHs ceTeBOro rpaduka.
4. TlpaBuna nocTpoeHus ceTeBoro rpaduka.
5. Jlns pemieHus Kakux 3a/1a4 MpeyCMOTPEHbI METO/IbI CETEBOTO IUTAHUPOBAHUSA?
6. Yro HazbBarOT paboTOil B ceTeBOM ruaHupoBaHuu? CoObITHEM?
7. Kakas pabota Ha3biBaeTcs aeiictButenbHoi? OxunanneM? OUKTUBHON?
8. Kakumu criocobamu 3a/1al0TCsl NCXOIHBIE JTaHHBIC IS TIOCTPOCHUST CETEBOU Mojie-
mm?
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9. Yrto moHMMaeETCs MOJI PacueTOM CETEBBIX MOJIEIICH?

10. Kakue ocHOBHbBIE BpEMEHHBIEC TApaMETPhI ONIPENIENISIOT IPU aHATTU3E CETEBON MOJAEIH
npoekTa?

11. Kakum 00pa3om OnpeesnstoTcsl paHHUE U MO3HUE CPOKH HACTYIUIEHUS  COOBITHA?

12. Yro Takoe myTh B ceT€BOM rpaduke, Kakue BUJIbI TyTEH BBIACISAIOT IPH  CETEBOM MO-
JETUPOBAHUU?

13. Kakue ycinoBUst KpUTUYHOCTH XapaKTEPHbI 17151 KPUTUYECKOTO ITYTH?

14. IlpyuHIMIBI BEIYKCIEHUS PE3EPBOB padoT.

15. KakoBa B3aMOCBSI3b ITOJTHOTO ¥ CBOOOJHOTO pPe3epBOB padOTHI?

Bonpocw 0711 CAMOCTNOAMENbHO20 U3y4eHus

CereBoii rpaduk.
Uro Takoe coObITHE CeTEeBOTO rpaduka’?
Kakue coObITHs pa3nuyaroT B ceTeBoM rpapuke?
Kakwue onepanuu pazinnyaroT B CETeBOM Tpaduke?
KonnyecTBeHHBIE TapaMeTphbl CETEBOrO IpadukKa;
UTto Takoe MoNHBINA MyTh?
UT0 Takoe KpUTHUECKUI MyTh?
UYro Takoe KpUTU4YECKOE BpeMsi?
dopmyiia 17151 HAXOXKIEHUS 0)KUJAEMbIX CPOKOB CBEPILLICHHS COOBITUI:
10 dopmyia 17151 HAXO0XKICHUS TTOJIHOTO Pe3epBa BPEMEHH.

CoNoO~WNE

3.6 IIpomexyTouHasi aTTeCTALUA

KoHTposb 32 0OCBOGHUEM JUCHUILTUHBI «MaTeMaTudeckoe MOJICIIMPOBAHUE U aHAIIN3 TaHHBIX»
W OICHWBAHHE 3HAHUI OOYyYaIONUXCS TPOM3BOJAUTHCS B COOTBETCTBUU C YYEOHBIM IUIAHOM TIO
HanpasiieHuto moArotToBku 19.04.02 [IpoaykTsl MUTaHUS U3 PACTUTEIBHOTO ChIpbs. BuaoM npomexy-
TOYHOH aTTECTAIUH SIBIISICTCS B TIEPBOM CEMECTPE — 3aUerT.

[{enbro MPOBEACHUSIIPOMEKYTOUYHOM aTTECTAllMM -9K3aMeHa SBIISAETCS KOMIUIEKCHAs U 00beK-
THUBHAS OI[EHKA KAaUYeCTBA YCBOCHUS O00YJAOIIUMHUCS TEOPETUICCKUX 3HAHUM, YMEHUS CUCTEMATH3HPO-
BaTh MOJYYEHHBIC 3HAHUS U MPUMEHATh X K PEIICHHUIO MPAKTUYECKUX 3a7ad, YPOBHSA C(HOPMUPOBAH-
HOCTH KOMITIETCHITMI MMPU OCBOCHHUH JUCIUIUIHHBI «MaTeMaTnuecKkoe MOJICIIMPOBAHUE U aHAJIN3 JIaH-
HBIX».

KoHnTponbHbIe TpeOOBAHUS U 3aJaHHSI COOTBETCTBYIOT TPEOYEMOMY YPOBHIO YCBOCHUS JHCIIH-
TUTHHBI ¥ OTPAXKAIOT €€ OCHOBHOE COJIEPKaHUE.

TemaTuka BOIIPOCOB, BLIHOCUMBIX HaA 3a4€T

1. TloHsATHE «MaTeMaTHUYECKasi MOJICIbY

2. Mogenu u ux KIaccupUKaIus.

3. Cdepsl u mpaKTHKa MPAMEHEHHSI MATEMAaTHIECKOTO MOICTHPOBAHHS.
4.TlpuBenuTe MpUMEpPHI MPOCTEUIITUX MOAETIEH.
5. CTpyKTypa MaTeMaTHUECKON MOJIENH.

6. CBoiicTBa MaTeMaTHYECKHX MOJIETIeH
7.Ha3oBuUTE OCHOBHBIE 3JIEMEHTHI Tpada

8. Kakwe 3amaun pemaror ¢ mOMOIIbIO rpadoB?
9.Yro takoe MapuipyT rpaga?

10. Yro Takoe mynbTHTpad?

11. Tepeuncnute cnocoObl 3aanHus rpada.

12. Kakue onepanuu BBIIOIHIAIOTCS HajA rpadamu?
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45,
46.
47.
48.
49,
50.

51.

52.

53.
54,

55.

56.

57
58

Uto Ha3bIBACTCS OKPECTHOCTH BEPIIUHBI?

Uto Ha3bIBACTCS CTENEHBIO BEPIIUHBI?

Teopemoil 0 pyKOIOKaTHsIX.

Kaxkoit rpad HazpiBaeTcsl IIIOCKUM?

Kakoii rpad HazpBaeTcsl TUIaHAPHBIM?

TeopeMa 0 uncie rpaHel B INIOCKOM YKJIAJIKe U CIIEICTBHS U3 HEe.

Teopema [loutparuna—KypaToBcKoro.

Teopema Baruepa.

Pacno3naBaHue naHapHOCTH U ITOCTPOEHUE MIIIOCKOM YKIIQJKH.

Kakue nukiibl Ha3pIBatOTCSE DMIEpOBBIMU?

Teopema 00 3itiepoBOM LIUKIIE.

CrnenctBue (00 SHIEPOBOM ITyTH).

[Toctpoenue sitsiepoBa UKJIA .

Teopema 00 iiepoBoM HUKIIE B oprpade.

[TocTtpoenue nocnenoBarenbHocTeN e bpeiina.
Uto HazpiBaeTCs ['aMHIIBTOHOBBIM ITUKIIOM?

Kak mocTpouTs raMmiIbTOHOB IUKJI WU YOEIUTHCS, YTO €ro HE CYIIEeCTBYeT?

Kakwue rpadpl Ha3bpIBatOTCS TypHUpaAMU?

TeopeMa 0 TaMHJIBTOHOBBIX ITYTSX B TypHUpPaX.

«3agaya KOMMUBOSKEPa

Bucsune BepinHsI.

Cwmexnblie pedpa.

Martpuiia HHIIUACHIMH HEOPUEHTUPOBAHHOTO Tpada;

Marpuia HHIUISHIIMNA OPUEHTUPOBAHHOTO Tpada;

Martpuiia CMEXHOCTH HEOPHUEHTUPOBAHHOTO Tpada;

Martpuiia CMEKXHOCTH OPHEHTHUPOBAHHOTO Tpada;

Crncok pebep rpada.

epeBbs u neca

Onucanue nepeBbEB.
UTo0 Takoe UCTOYHUK U CTOK CETH?

Uro Takoe MpormycKHasi CHOCOOHOCTh Ayru?

Urto Takoe MoToK Ha ayre?

UTo Takoe MOTOK B ceTu?

TeopeMa 0 MakCUMaJIbHOM MTOTOKE U MUHUMAJILHOM pa3pese

Uro Takoe pa3zpe3 cetn?

UYro Takoe MpormyckHas CliocoOHOCTh pa3pesa’?

Uto Takoe MUHMMAaJIbHBIN pa3pe3 ceTu?

Kak 3anuceiBaroTcs 1eneBast GUHKaMHU U OTPAaHUYEHUS B 33/1a4€ HAXOXKIACHHUS MaKCUMAaJIbHOTO
MOTOKA.

Jaiite copepxaTenbHyI0 (CIOBECHYI0) MOCTAHOBKY 3a7aul HAaXOKICHHUS MaKCUMAaJbHOIO IO-
TOKA B CETH.

Chopmymupyiite Teopemy Popaa-DankepcoHa U MOSACHUTE €€ UCIIOIB30BaHUE JIJIST HAXOXK/Ie-
HUSI MAKCUMAJIbHOTO TOTOKA B CETH.

JlaiiTe onpesiesieHns: TEPMUHOB «CETh» U «IIOTOK.

Kakue 3amaun opraHu3allMOHHOTO YIPABIECHUS NPUBOJAT K 3a7a4€ HAXOXKJICHUS MaKCUMaJlb-
HOTO TTOTOKA B CETH?

[lepeuncnure u nmosicHuTe OCHOBHBIE I1aru anroputMma dopaa-dankepcoHa HaAXOXKICHUS MaK-
CUMaJIbHOTO TTOTOKA B CETH.

Onummure CTPYKTypy AJIEKTpOHHOTO mabdnoHa Excel s HaxoXIeHHUs] MaKCUMAIBHOTO MOTOKA
B CETH.
. JAns kakux  1eneil npegHa3HaueHa CMCTeMa IJIaHUPOBAHUS U YIpaBleHUsA?
. UTo HaA3BIBAIOT CETEBBIM rpadukom?
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59. CoOmITHS ceTeBoro rpaduka.

60. [IpaBuia mocTpoeHMs CeTeBOro rpaduka.

61. J{ns perienust Kakux 3aa4 NpeayCMOTPEHBI METO/IbI CETEBOTO IUTAHUPOBAHMUS?

62. Yro HazbIBaroT paboToii B ceTeBoM mianupoBanuu? CoObiTrem?

63. Kakas pabota Ha3zpiBaeTcs nericTBuTeNbHON? OxunanueM? OUKTHBHON?

64. Kakumu criocobamu 3a/1at0TCS UCXOTHBIC JAHHBIE JIJIS TOCTPOSHUS CETEBON Moenu?

65. UTo moHMMAaeTCs MOJT PacueTOM CETEBBIX MOJIEIICH?

66. Kakre ocHOBHBIE BpEMEHHBIC ITApaMETPhI ONPEACISIOT MPU aHAIM3E CETEBOM MOJIETH MPOEK-
Ta?

67. Kakum 00pa3om orpenessitoTcsl paHHUE U MO3/IHUE CPOKU HACTYIUIGHUS ~ COOBITHS?

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

69. Kakue ycrnoBusi KpHTUYHOCTH XapaKTEPHBI JJIsI KPUTHIECKOTO TTyTH?

70. ITpuHIUTIBI BBIYMCIICHUS PE3EPBOB PalOT.

71. KakoBa B3aMOCBSI3b ITOJIHOTO M CBOOOTHOTO pPE3epPBOB paObOTHI?

4. MeToanyecKkue MaTepuaJibl, ONpeAeJad0IIue Npoueaypbl OUeHUBAHUA 3HAHUI,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH,
XapaKTepu3yiuXx 3Tanbl GopMUpOBaHUS KOMIIETEHIUM

4.1 Ilpouexypbl OleHMBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeATEJILHOCTH

KoHTposnb pe3ynsTaToB 00yueHHUS CTYIIEHTOB, 3TAloOB U YPOBHsS (popmMupoBa-
HUSI KOMIIETEHUUNW 10 JUCHUIUIMHE «MareMaTtu4eckoe MOJCIMPOBAHME U AHAJIU3
JAHHBIX» OCYIIECTBIISIETCA Yepe3 MPOBEIEHNUE BXOAHOTO, TEKYIIET0, PYOSKHBIX, BbI-
XOIHOTO KOHTPOJIEH M KOHTPOJISI CAMOCTOSATEBHOM paboThI.

DopMbl TEKYIIETr0, MPOMEKYTOUHOTO, UTOTOBOTO KOHTPOJS ¢ (DOHJIBI KOH-
TPOJILHBIX 3aJlaHUM ISl TEKYIIEro KOHTPOJIsl pa3padaTbiBatoTCs kadeapou, ucxoas u3
crenuPpuKU TUCIUTIIMHBI, U YTBEPKIalOTCSl Ha 3aceaHuu KadeIphl.

4.2 Kputepuu oOlleHKH 3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONbITA AEATEJIbHOCTH,
XapaKTepu3yIOLIHUX 3TANbl (POPMHPOBAHUS KOMIIETEHIIMI B IIpoLecce 0CBOCHUS
00pa3oBaTeJIbHOM NPOrPaMMBbI

Komnerennust chopMupoBaHa Ha «OTIMYHO», €CIM OOydaroIUHcs J1€MOH-
CTPUPYET 3HaHUWSA, YMEHUS W BiajgeHue HaBblkamu oT 86 % mo 100 % ot ypoBHsA
c(OpPMUPOBAHHOCTH KOMITETEHIIIH.

Komnerenuus chopMrupoBaHa Ha «XOpOILIOY, €CIIH O0yUYaIOLIUIICSI JEMOHCTPH-
pyeT 3HaHMS, YMEHUS U BJaJeHne HaBbIkaMu OT 74 % no 85 % ot ypoBHs chopmu-
POBaHHOCTH KOMITETCHIIUH.

Komnerenmus chopMupoBaHa Ha «yIOBIECTBOPUTEIBHO», €CIIA 00yUaIOITUHCS
JIEMOHCTPUPYET 3HAHUS, YMEHUA U BiaJeHne HaBbikaMu OT 60 % 10 73 % oT ypoBHA
c(OpMUPOBAHHOCTH KOMITETEHITHH.

Ecnu obydaromuiics JEeMOHCTPUPYET 3HAHMSI, YMEHUS U BJaJIeHUE HaBBIKAMH
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Huxe 60 % oT ypoBHSI COOPMUPOBAHHOCTH KOMIIETEHIIMHU, KOMIIETEHIUS CUUTACTCS
He c(hOPMHUPOBAHHOM.

4.2.1. Kputepuu olleHKH YCTHOTO OTBeTa MPHU TEeKYyIlleM KOHTPOJIe U MPOMEeKYTOY-
HOM aTTecTaluu

[Ipu oTBeTE Ha BOMPOC OOYUYAIOIIHICS TEMOHCTPUPYET:

SHaAHUsI: OCHOBHBIC ITIOHATHA U ITPUHIUIIBI MATCMAaTUYCCKOT'O MOJACIIMPOBAHUSA,

- OCHOBHBIC MCTOABI 1 COBPCMCHHOC COCTOAHNEC TCOPHUU MATCMATHUYICCKOI'O MO-
JETUPOBAHUS,

- 00J1aCTh INPUMCHUMOCTHU MCTOZ0OB MAaTCMATHUICCKOI0O MOACINPOBAHNA.

YMEHHS: CTPOUTb MaTeMaTHYECKUE MOJEIU MPOLECCOB MIPOU3BOACTBA MPOJYKTOB IUTA-
HUS, aHAJIM3UPOBATH [10JIy4YCHHBIE PE3YIIbTATHI,

BJIAJICHNEC HABbIKAMMU: I[IPUMCHCHUSA MATCMATHYCCKHUX 3HAHUHU U MCTOIOB IIpHU
PCIICHUHU IIPAKTHYCCKHUX 3aa49 U HHTCPIIPCTUPOBATH IIOJIYUACMBIC PC3YJILTATHI.

Kpurepun onenkn

OTJIMYHO oOyuaronuics 1eMOHCTPUPYET:

- 3HAHUC MaTepI/IaJIa (OCHOBHBIG MOHATHA W OIIPEACIICHUA TCOPUU Fpa(I)OB,
MoaenupoBanue HOTOKOB.), MMPAKTUKHU NPUMCHCHHA MaTCpuraia, UCUCPIIbIBA-
IOLLE U ITOCIEA0BATEIBHO, YETKO U JIOTUYHO M3J1aracT MaTepuall, XOpoIlo
OpUEHTHUpYETCS B MaTepualie, He 3aTpYyJHSETCS] ¢ OTBETOM IPU BHJIOM3-
MEHEHMH 3aJaHui

- copMHupoBaHHOE yMEHHUE (OIIEHNUTH 3(PPEKTUBHOCTD U PE3yNIbTATHI
Hay4YHOH J1eATeNIbHOCTH, (HOPMYIMPOBATH MATEMATHUYECKYIO IIOCTAHOBKY
3aJla4M MCCle-J0BaHMs; BbI-OUpaTh U pea-Iu30BbIBaTh METOJIbI BeJle-HUS
HAy4YHBIX HUCCIIEOBAaHUI; aHAIU3UPO-BaTh U 0000IIATh PE3ysb-TaThl HC-
clle-A0BaHUM, O-BOAUTH MX JI0 MPAaKTUYECKOM peaan3anuu), UCIONb3ys
COBPEMEHHBIE METO/IbI U [TOKA3aTEIN TAKO! OLIEHKH

- YCHEIIHOE U CUCTEMHOE BJIaJIEHUE HAaBbIKaMU pa3pabOTKU MaTeMa-
TUYECKUX MOJIEJIEH MPOLECCOB U SBICHUM M PEIIECHUS NPAKTHYECKUX
3aa4  NMpoQeccCHOHaNb-HON JIEeATENbHCTH, HaBbIKa-MU NPUMEHEHHUS Ma-
TEMa-THYECKOT0 MOJIEIMPOBAHUS B TEXHUUECKUX MPEA-TIOKEHUAX TIPOU3-
BOJICTBA M B HAYYHBIX UCCIICIOBAHHSIX )

Xopouio 00yJaroIuics 1IEMOHCTPUPYET:

- 3HaHUE MaTepHAlIa, HE JOITYCKAET CYIIECTBEHHBIX HETOYHOCTEN

- B IIEJIOM YCIIELIHOE, HO COZIeprKaIlie OTJeNIbHbIE TPOOebl, YMEHHE
(bopMyIMpOBaTh MaTEeMaTHYECKYIO0 TIOCTAHOBKY 3a/1a4M UCCIie-TOBAHUSN,
HCIIONB3Ysl COBPEMEHHBIE METO/IBI U ITOKA3ATENN TAKON OLIEHKU

- B 11€JIOM YCIIEIIHOE, HO CO/IeprKalliee OTJeNIbHbIE MPOOEIIbl HIIU CO-
MIPOBOXK/IAIOIIEECs] OT/IEIbHBIMU OIIMOKAMHU BIIaJIeHHE HaBBIKAMH pa3pa-
O0TKM MaTeMaTh4e-CKUX MOJIeNIel MPOLIECCOB U SBICHUM M peIIeHust
MPaKTUYECKUX 3a7ad  Mpo-PeccCHOHAIb-0M JesATeNbH-CTH, HaBbIKa-MU
IIPUMEHE-HUS MaTEMa-TUYECKOT0 MOJEIMPOBAHNS B TEXHU-YECKUX IIPEJ-
JIO’)KEHMSIX IIPOM3BOJICTBA U B HAYYHBIX MCCIIETOBAHUSIX

YAOBJICTBOPUTEIBHO 00yYaroIuics 1eMOHCTPUPYET:
— 3HaHMs TOJIBKO OCHOBHOI'O MaTepHalla, HO HE 3HAET JeTallel, JOIyCKa-
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€T HETOYHOCTH, JIOMYCKAaeT HETOYHOCTH B (hOPMYIHPOBKAX, HApyIIaeT
JIOTUYECKYIO TIOCIIEI0OBATEIILHOCTh B M3JI0KEHUH MPOTPAMMHOIO MaTe-
puaina;

— B LIEJIOM YCIIELIHOE, HO HE CUCTEMHOE YMEHUE CMpOoums Mamemamu-
yecKue Mooeiu npoyeccos npou3eoo0cmed NpooOyKmos NnumaHus, ama-
JUSUPOBAMb NOJYUEHHbIE PE3YIbINaIMbl,

— , UCTIOJIb3Ysl COBPEMEHHBIE METOIbI U TIOKA3aTENN OLICHKH (

— B LIEJIOM YCIIEUIHOE, HO HE CUCTEMHOE BJIaJICHUE HAaBBIKAMU npumMeHe-
HUS MAMeMamuiecko20 MOOeIUpO8aHUsl 8 MEeXHUUECKUX NPeOdloHCeHU-
SX NPOU3BOOCMBY U 8 HAYYHBIX UCCIE008AHUS

HEY/10BJIETBOPUTEILHO o0yyJaroImuiics: He 3HaeT 3HAYUTEIBHONW YacTH MPOTrPaMMHOTO MaTepHua-
J1a, TJI0OXO OPUEHTHUPYETCs B MaTepraiie (OcHOBHBIE IOHATHS U ONpe/eleHus]
Teopun rpadoB, MosenupoBanue NMOTOKOB), HE 3HAET MPAKTUKY NPUMEHEHUS
MaTepuaa, JOIycKaeT CyIleCTBEHHbIE OIIMOKU

— HE yMeeT UCIOJIb30BaTh METOAbl U IPUEMbI MaTEMATHYECKOTO MOJIE-
JUPOBAHUA JOIYCKAET CYLIECTBEHHbIE OIIMOKU, HEYBEPEHHO, ¢ OOJIBIIN-
MU 3aTpyJHEHUSIMU BBIIOJHSIET CaMOCTOSTEIbHYIO paboTy, OOJIbIINH-
CTBO 3a/laHul, IPEJYCMOTPEHHBIX IIPOrPaMMON JUCLIUILINHEL, HE

— He BJaJeeT HaBbIKAMU pa3pabOTKM MAaTEMaTHYECKUX MOJENed Ipo-
L[ECCOB, IPUMEHEHHUS MATEMATUYECKOTO MOJIEIN-POBAaHUS B TEXHUUECKUX
MIPETIOKEHUAX MPOU3BOJCTBA), JOINYCKAET CYIIECTBEHHbIE OIIMOKH, C
OONBIIMMM  3aTPYAHEHUSIMH BBIIOJHIET CaMOCTOSTENIbHYIO paloTy,
OO0JIBIIMHCTBO MPEIYCMOTPEHHBIX MIPOrPaMMOM JUCLMILIMHBI HE BBIIOJI-
HEHO

4.2.2. Kputepuu olleHKH BbINIOJTHEHHSI KOHTPOJbHBIX (padoT

[Tpu BBIIOTHEHUN KOHTPOJIBHBIX pabOT 00yUarOIIUACs JEMOHCTPUPYET:

3HAHHUSA: TEOPETHUUECKOr0 MaTepuaa 1o U3y4eHHOW TeMe WK pa3zaeny;

YMeHHUSI: IPUMEHSTh TEOPETUUECKUN MaTepuai Ui peleHHs yueOHbIX 3a1ay;

BJIa/IeHHe HABbIKAMHU: IPUMEHEHHUS CTATUCTUYECKUX METO/10B 00pabOoTKN MH(pOpMAIUU /7S perie-
HUS TIPUKIIATHBIX 33/1a4.

Kpurtepuu onieHKH BbINOJHEHHS] KOHTPOJIBHBIX padoT

OTJINYHO o0yJaromuics AeMOHCTPUPYET:

- IIOJTHOCTBIO BBIMTOJTHCHHYIO pa60Ty; B JIOTUYCCKUX PACCYKIACHUAX U
000CHOBAHUHU PEIICHUS HET MPOOENIOB 1 OMMOOK; B PEIICHUU HET OIIHN-
00K (BO3MO>KHA OJIHa HETOYHOCTH, ONKCKA, HE SIBIISIFOIIASICS CIeICTBUEM
HE3HAHUS WM HEMOHMMAaHUsS y4eOHOro MaTepuana);

X0po1Io 00yyaromuncs 1eMOHCTPUPYET:

— TIOJHOCTBIO BHIIOJHEHHYIO paboTy, HO 00OCHOBAHMS 1IarOB PELIeHUs
HEJ0CTaTOYHBI (eciiu yMeHHe 000CHOBBIBATh PACCYKICHUS HE ABIIS-
JIOCh CTIELUAIbEHBIM 00BEKTOM IMPOBEPKH); JOIMYIIEHA OJIHA OIMINOKa
WM JIBa-TPY HEJ0YETa B BBIKJIA/IKaX, PUCYHKaX, YepTekKax WM rpa-
¢dukax (ecau 3TH BUJIBI paOOTHI HE SIBIISUTMCH CHEUATbHBIM 00BEKTOM
MIPOBEPKH).

Y/10BJIETBOPUTEJIHHO o0OyJaromuics AeMOHCTPUPYET:

- paboTy, rae AoNnyIieHbl 0oJjiee OHON OMMOKHU MK 00Jiee TBYX-
TpeX HEAOYETOB B BHIKJIAJIKAX, YePTEKax WU TpaduKax, HO CTYACHT
BJIaacCT 00s13aTeIbHBIMA YMCHUSAMU.
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Hey/10BJIETBOPUTEJIHHO

oOyyJaronuics:

- JOITYCTHII TPUHIIUITHATIFHBIC OITUOKHU B BHIMIOJTHCHUN 33JaHUH,
MOKAa3aBIIIe, YTO CTYICHT HE BIIaJIeeT 00s13aTEIIbHBIMI YMEHUSMU TI0
JTAHHOM TeMe B MOJHON Mepe.

4.2.3. KpuTepuu OlleHKHU BbINOJHEHNsI TUIIOBBIX PacyeToB

[Ipu BBIMOJHEHUU TUTIOBBIX PACUE€TOB 00YYAIOIUNCS JEMOHCTPUPYET:
3HAHMA: TEOPETHUUECKOT0 MaTepuasa o U3y4yeHHON TeMe WK pa3Jeny;
YMEHHUS: IPUMEHATh TEOPETHUECKUI MaTepUall J1Jis PEIICHUs YYeOHbIX 3a/]aY;
BJIa/leHHe HABBIKAMHU: TPUMEHEHHS CTAaTUCTUYECKUX METOAO0B 00paboTku MH(pOpMa-
WU JJI PELICHUS TPUKIAIHBIX 33/1a4.

KpnTepml OICHKH BBINMOJHCHUA THUITIOBLIX PACI€TOB

OTJIMYHO

00ydJaronuics 1eMOHCTPUPYET:

— TIOJHOCTHEO THIIOBOM pacyer; B JIOTMYECKHX PACCYXKICHHSIX H
000CHOBAaHHHU PELICHUS HET MPOOCIIOB M OMIMOOK; B PEHICHUH HET OIIH-
00K (BO3MOKHA OJIHA HETOYHOCTb, OMKCKA, HE SBJISFOIIASCS CJIEICTBHEM
HE3HAHMsI WJIM HEMIOHUMAaHUs y4eOHOr0 MaTepHraa);

XOpo1Io

00ydJaronuics 1eMOHCTPUPYET:

—  TIOJHOCTHIO BBINIOJHEHHYIO paboTy, HO OOOCHOBaHHS IIAroB pe-
IICHUS] HEIOCTATOYHBI; JIOMYIIEHA OJHA OIIUOKA WJIM J[BA-TPU HEJ0YETa
B BBIKJIQ/IKaX, PUCYHKaX, YepTexKax WIH rpaduxax.

YAOBJIETBOPUTEJIBHO

00y4alOUIMKCS TEMOHCTPUPYET:

—  TUIIOBOM pacuer, rje A0NyIeHbl 0oiee 0JHOM omuOKu uinu donee
JBYX-TPEX HEJIOYETOB B BBIKJIAJKAX, YEPTEKax WM rpadukax, HO CTy-
JICHT BJIaJieeT 00513aTeIbHBIMA YMEHUSIMH.

HEYAOBJICETBOPUTECJILHO

oOyyJaronuics:

—  JONYCTUN TPHUHIMIIHAAIbHBIE OIMMOKA B BBIMOJTHEHUU 3a/laHUH,
MOKa3aBIlIKue, YTO CTYACHT HE BJIaJCeT 00s3aTeIbHBIMU YMEHUSIMHU T10
JTAaHHOM TeMe B MOJIHOM Mepe.

4.2.4. KpuTepuu OlleHKH BBINMOJHEHNSI TECTOBBIX 3aIaHUI
[Tpu BBITTOTHEHUH TECTOBBIX 3aIaHUI 00YUAIOIIHICS JEMOHCTPUPYET:
3HAHUSA: OCHOBHBIX MAaT€MaTUUYECKUX MOHSATUM U METOAOB U3y4aeMOW TEMbl WJIU pas-

Jiena.
Kpurepuu ouieHKH BHINOJHEHHSI TECTOBBIX 3aIaHUI
OTJIMYHO 00yYaromuncs 1eMOHCTPUPYET:
— TMPaBWIBHOCTh OTBETOB HE MeHee yeM 85 % TECTOBBIX 3aJIaHUI;
XOpOo1I0 00ydJaronuics 1eMOHCTPUPYET:
- MMPaBUJIILHOCTH OTBETOB HC MCHCC YCM 70 % TECTOBBIX SaﬂaHHﬁ;
YAOBJIETBOPUTEIbLHO oOy4aromuics AeMOHCTPUPYET:

— M[PaBHUIIBHOCTb OTBECTOB HC MCHCC 51 % TecTOBBIX 3aJlaHui;

HCYA0BJIETBOPUTECJIBHO

00yJaronuics:
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\ —  OPaBUIBHOCTH OTBETOB MeHee yeM Ha 50 % TeCTOBBIX 3aJaHUMN.

Pazpabomuux(u): oouenm Kupunnoea T.B. ﬂc’c'/é—"

(TomUCH)
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