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1. IVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O JUCHUNIJIMHE (MOAYJIK0), COOTHECEHHBIE C
INVIAHUPYEMBIMHU PE3YJIBTATAMHUW OCBOEHUSA OBPA3OBATEJIBHOU ITPOTI'PAMMBI

1.1. Ilesabi0 0cBOEHMS AUCHUNIIMHBI (MOAYJIs1) SIBIISIETCA MOATOTOBKA K BEJICHUIO AaHAIMTHYECKON ¥ OPraHN3allMOHHO-
YIIPaBJICHYECKON JIESITEIbHOCTH, CBI3aHHOM ¢ MaTeMaTHYECKUM MOJIETMPOBAHUEM B 00JIaCTH NPOM3BOCTBA U PEMOHTA IOJIBHXKHOTO
cocTaBa, 1o crieruaibHocTH 23.05.03 "TloaBIKHOI COCTAB KENe3HBIX A0pOor” MOCPEACTBOM o0ecreuyeHH s 3TanoB (GOpMUPOBAHHUS
KOMITICTCHIINH, PEAYCMOTPEHHBIX YI€OHBIM IIIAHOM, B aCTH IPECTABICHHBIX HIKE 3HAHUI, YMCHUH 1 BIIaJICHAN.

1.2 3agayaMu JUCHMIUIMHBI SBISICTCS U3YUSHHE MMOHATHITHOTO armapara AUCIUILINHBI, OOIIMX BOPOCOB TEOPUHU
MOJICJIMPOBAHMS, PA3TUYHBIX METOJIOB MATEMAaTHUCCKOTO MOJICIIMPOBAHHS, Pa3BUTUE HABBIKOB MPUMEHECHUS TCOPECTUUCCKUX 3HAHUM
IUIsL pellieHNs TPAKTUYECKHX 33124 MMOCTPOCHHUSI MATEMAaTHUECKIX MOielieit U (hOpMabHOTO OMTUCaHHS IPOLIECCOB U OOBEKTOB,
PUMEHCHUS MATEMATHYCCKIX MOJICIICH ISl IPOBEICHHSI BEIYMCIUTEILHBIX SKCIICPUMEHTOB M PEUICHHUS ONTHMH3AIMOHHBIX 3a/1a4.

1.2 KomnereHuuu o0y4aromerocsi, popmupyembie B pe3yJibTaTe 0CBOEHHS THCHUILTHHBI (MO/TYJIs1)

OIIK-1: cnoco0HOCTHI0 NPUMEHATDb METOAbI MATEMATHICCKOI'0 aHA/IN3Aa U MOJICJIUPOBAHUSA, TCOPETUYECCKOI0 U
IKCIICPUMEHTAJTBHOT0 UCCIICI0BAHUS

Mupuxarop OIIK-1.2. [TpuMeHsIeT METO bl TEOPETUIECKOTO U IKCIIEPUMEHTAIHHOTO HCCIIeTOBAHUS 0OBEKTOB,
MIPOIIECCOB, SBJICHUH, POBOAUT SKCIIEPUMEHTEHI 110 3aJaHHOH METOINKE U aHATTU3UPYET UX PE3yIbTaThI

WNuaukarop OIIK-1.4. 3HaeT OCHOBBI BBICIICH MaTeMaTHKH, CIIOCOOEH MPEICTaBUTh MATEMATHIECKOE OITUCAHHE
MPOIIECCOB, UCTIOIB3YET HABBIKM MATEMATHYECKOTO OMMCAHUS MOJICIHPYEMOro nporiecca (00beKTa) s
PEIICHNS HHXCHEPHBIX 3a/1a4

Mupuxarop OIIK-1.5. MUcnonb3yeT Gpu3nKo-MaTeMaTHIECKUH ammmapaT I pa3paO0TKH MPOCTHIX MAaTEMAaTHIECKUX
MOJIEJIEH SIBJICHUH, TPOIIECCOB M OOBEKTOB IPH 3aJaHHBIX JONMYIICHUSIX U OrPAHUYEHHIX
HNupukarop OIIK-1.6. Ucnosk3yeT METOABI MATEMATHICCKOTO aHATHM3a U MOJCIHUPOBAHUS JIIsl 0OOCHOBAHMSI IPUHSATHUS

DeleHui B NP0 ecCHOHANBHOM eI TeTbHOCTH
OIIK-10. CriocodeH popMyaupoBaTh U peliaTh HAYYHO-TEXHUYECKHE 321a4l B 00J1aCTH cBOeil npodeccuoHATbHOT
IeATeJbHOCTH

OIIK-10.1. 3naeT OCHOBHBIE HAMPABICHNS HAYTHO-UCCIEA0BATEIHCKOMN IEATETPHOCTH B OKCIUTyaTallHH
Wuaukarop 00BEKTOB TPAHCIIOPTA; MPUHIIUIIBI TOCTPOCHHUS AJITOPUTMOB PEIICHUS HAYYHO- TCXHUYCCKUX 33724 B
poheCCHOHATBHOM EATEILHOCTH

B pe3yabTare 0cBOCHHS AUCHUILIMHBI 00y4YalOIIUiics JOKeH:

3HaTh:

METOABI MAaTEMAaTHYECKOTO MOJICIHPOBAHUS, METOABI TEOPETHUCCKOTO M IKCICPUMCHTAIBHOTO HCCICIOBAHMS, MAaTEMATUYCCKHE H
CTaTUCTHYCCKHE METOJBI U OICHKYM M aHAJIM3a IMOKa3aTelicii 0e30IMacHOCTH M HaIC)KHOCTHU MOABHYKHOTO COCTABA; HAYYHBIC METOIBI
MOJICIIMPOBAHMS HA OCHOBE CYIICCTBYIOIIMX HAYYHBIX KOHICIHIMA OTICIbHBIX SBJICHANW M TPOLECCOB C (OPMYIUPOBKOM
ApPryMEHTHPOBAaHHBIX yMO3AKIIOUCHH W BBIBOJOB, METOABl MATEMAaTHYECKOTO MOJICIMPOBAHMS, PEATU3yeMbIe C ITOMOIIBIO
CTaHIAPTHBIX MMAKETOB aBTOMATH3WPOBAHHOTO MPOCKTHPOBAHMS M MCCIICAOBAHMUI; MATEMATHIECKHE U CTATUCTHYCCKUE METOIBI cOOpa,
CUCTEMaTH3aluH, 0000IICHUS U 00pabOTKH HAYYHO-TEXHUICCKON HH(DOPMAIIHH.

YMmerh:

OPUMEHSTh METOJbl MATeMaTU4eCKOr0 MOJCIMPOBAHUS, METOJbl TEOPETHYECKOTO M IKCIEPUMEHTAIBHOTO HCCIIEI0BAHNS;
UCIIOJIb30BaTh MAaTEMATHYCCKHE W CTATUCTHYCCKME METOJBI I OLICHKM M aHAIM3a IOKa3aTelci Oe30MacHOCTH W HAJACKHOCTH
MOJIBMDKHOTO COCTaBa; MOJICIMPOBAaTh HA OCHOBE CYIICCTBYIONIMX HAYYHBIX KOHIICMIUN OTACTIbHBIC SBJICHUS U IPOLECCHl C
(hOpMyYITUPOBKOIl apryMEHTHPOBAHHBIX YMO3AKIIOUYEHHH M BbIBOJIOB; BBINOJHATH MATEMATHYECKOE MOJECIHPOBAHHUE MPOLECCOB U
00BEKTOB Ha 0a3e CTaHIAPTHBIX MMAKETOB aBTOMATHU3UPOBAHHOTO MPOCKTHPOBAHUS M HMCCIICJOBaHUIl, IPUMEHATh MATEMATHYCCKUE H
CTaTHCTUYECKUE METOIBI IIPH cOope, CHcTeMaTH3alnut, 0000eHrH 1 00paboTKe HAYIHO-TEXHUIECKOW HH(DOPpMAIIHH.

Baagern:

CIIOCOOHOCTBIO TMPUMEHSATH METOABI MAaTEMAaTUYeCKOTO MOJICIHPOBAHUS, METOIbl TCOPETUYECKOTO M IKCICPUMCHTAIBLHOTO
UCCJIEJIOBaHUS; CIIOCOOHOCTBIO KCIIOJIb30BATh MATEMATHYECKHE M CTATHCTHYECKHE METOABI ISl OLICHKM W aHajiu3a MoKa3arenei
0C30MaCHOCTH W HAJCKHOCTH IOJABIXKHOTO COCTaBa; METOJAMH MOJCIHPOBAHUS OTICIBHBIX SBJICHUI M IPOLECCOB HA OCHOBE
CYIIECTBYIOIIMX HAYYHBIX KOHIEIIHH; CIOCOOHOCTBIO BBIMOJIHATH MAaTEMAaTHUECKOE MOJICIMPOBAHUE MPOLIECCOB U 00BEKTOB Ha Oa3e
CTaHJAPTHHIX [TAKETOB aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUS, HABBIKAMY MPUMCHCHUSI MATEMATHYCCKHIE U CTATUCTHYCCKUEC METOIBI
pu cOope, cucTeMaTu3aIuu, 0000IeHH: U 00pabOTKe HAYIHO-TEXHUIECKOW HH(OPMAIIHH.

2. MECTO JUCHUILIMHBI (MOIYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM IPOT'PAMMBI

Kox HaumeHoBaHUe TUCUMIIIUHBI Koap! popMupyemMbIX KOMIETEHUM I
JUCIMIJIMHBI
2.1 OcBauBaeMasi AMCUMIJIMHA
51.0.26 | MaTremaTHYecKHe MOJIeJIH 00beKTOB H MPOIIECCOB | OIIK-1; OIIK-10

2.2 IpenmecTBy0Ne TUCHUTITAHBI

b.1.0.09 | Maremaruxka | VK-1, OIIK-1

2.3 OcBauBaemble nmapajijaejJbHO TUCHUIIJINHBI

b1.B.01 IMoaBU:KHOI cocTaB HKeJae3HbIX 10POr TIIKC-1

2.4 ITocaenyronmme TUCHUTINHBI

F1.0.24 OCHOBBI TEOPHHU HAIEKHOCTH OIIK-4
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3. OFBbEM JUCIUIIVIMHBI (MOAYJISI) B 3AYETHBIX EJMHUIAX C YKASAHUEM KOJIMYECTBA
AKAJJEMUYECKHX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUAXCS C
INPENNOJABATEJIEM (I1IO0 BUJAM YUYEBHBIX 3AHATHUN) 1 HA CAMOCTOSATEJIBHYIO PABOTY

3.1 O0beM AUCHUTIIMHBI (MOLYJI51)

6 3ET

3.2 PacnipenejieHue akaJeMHUYeCKHX 4acoB Mo cemectpam (1Js1 oo)/kypeam (st 3¢h0) M BUaaM yueOHbIX 3aHATHI

MECTO MOJAETHPOBAHUS B HUX.
[onsTus opuruHania u
mozenu. [Ipumepsr monenei.
IIpouecc monenupoBanus u
HEeoOXoauMast
MOCJIEIOBATEIEHOCTh ITAIOB
atoro nporecca. [lonsaTue
aJIeKBaTHOCTH MOJEIIH.
BrrauncnurensHbIi
skcnepumeHT. [lonstue o
TUTAHUPOBAHUU
BBIYUCITUTEIFHOTO
SKCIIEPUMEHTA.
JlocTOBEpHOCTB pe3yibTaTa.
ITonsiTHE 00 aIEKBATHOCTH
MaTeMAaTHYCCKOW MOJICIH,
TOYHOCTH H
HETPOTHUBOPEUYUBOCTb.
CraTHCTHYECKasi OCHOBA

Ne cemecTpa (1451 0¢o) / kypea (a7 3¢o)
Bua 3anaruii 1 2 3 4 5 6 HTroro
vo | pog | yo | pog | yo | pog | vyo | pog | yo | pog | yom | oo | ym | pogx
KonTakTHas padora: 23 23 23 23
Jlexyuu 8 8 8 8
aabopamopHule 8 8 8 8
Ilpakmuueckue 4 4 4 4
Koncynomayuu 3,0 3,0 3,0 3,0
HUno.paboma
Kourpoanb 104 | 10,4 104 | 10,4
Cawm. paGora 182,6 | 182,6 182.6 | 182,6
UTOTrO 216 | 216 216 | 216
3.3. ®opMBbI KOHTPOJISI ¥ BUABI CAMOCTOSITEIbHOI PadoThl 00y4YaouIerocsi
®opma Cemectp HopMbI BpeMeHH HA CAMOCTOSITEJIbHYIO padoTy 00y4aromerocst
KOHTPOJIst (odo)/ Bup paboTsl HopMbI BpeMeHH, 9ac
Kype(3¢o) IToaroToBKa K JIEKIUAM 0,5 yaca Ha 1 yac ayIUTOPHBIX 3aHATUN
IK3aMeH 3 [ToaroroBka K MpakTUIECKUM/ 1 gac Ha 1 yac ayTMTOPHBIX 3aHATHI
71a00PATOPHBIM 3aHATHIM
3auer 3 [MoaroroBka k 3auery 4 gacos (o¢o)
Kypcosoii BrinosiHeHue KypcoBoro npoekra | 72 gaca
KypcoBas BrinonHenme KypcoBoil paboTsl 36 uacos
KonrpoabHas BrImostHeHUE KOHTPOJILHOM paboThI | 9 yacoB
PI'P 3 Brinonnenue PT'P 18 yacos
Pedepat/rcce Brmoaenne pedepara/scce 9 gacoB
4. CTPYKTYPA U COAEP KAHUE JUCHUNJIUHBI (MOJYJIS)
Yacel B
K-BoO HHTEPAKTHBHOM
Kog HaumeHoBaHue pa3iesioB U Bua |Cemectp) Komnerenun (popme
3aHATHS TeM 3aHATHA | / Kype ax. " Jlureparypa K-Bo
4acoB ark. ®opma
yacon 3aHATHA
Paznen 1. Ilousitue o
MOJIeJISIX M MOAeTHPOBAHUM.
1.1 Henu HAyYHBIX 1 Jlex 3 4 OIIK-1; JI1.1, J11.2, JI1.3, 0
WHXCHEPHBIX UCCIIECOBAHNM, JI2.1,J12.2, J12.3




MPOBEPKH aJIEKBATHOCTH.
Heobxonumeie ganHbIC s
MPOBEPKH aJIEKBATHOCTH.
TOYHOCTH U TOTPEIIHOCTb.
[Ipu4rHbBI BOBHUKHOBEHUS
MOTPEIIHOCTH TIPH
MaTEeMaTHYECKOM
MoaenupoBanuu. OmeHka
MOTPEIIHOCTH.

1.2

CocraBiieHue
MaTeMaTUYECKUX MOaeei
SKOHOMHYECKHX 3a7ad.
Pemenune 3agau 1nHEHHOTO
MIPOrPaMMHUPOBAHUS
rpauIeCKUM METOJIOM.

TIpaxk.

OIIK-1

1.3

ATnpokcuMarus
9KCIICPUMCHTAIBHBIX TaHHBIX.

TIpaxk.

OIIK-1

JI1.1, J11.2, JI1.3,
J2.1,J12.2,J12.3

Pa3znen 2. IlonsiTue o
MAaTeMATHYeCKHX MET0Jax
ONTHMM3ALMH.

OIIK-1

JI1.1, J11.2, JI1.3,
J2.1,J12.2,J12.3

2.1

O61mas popmMynupoBKa 3a1a4d
ONITUMHM3AIVH. Y PaBHCHHUS
cBs3eid, pazoBble
KOOPJMHATHI, YIIPABIICHUS,
KpUTEPUH OTITUMATIbHOCTH
(uenesas pynkuus). Tunst
3a1a4 ONTHUMHM3ANA. 3aga4ua
JIMHEHHOr O
MPOrPaMMHPOBAHWSL.
Omrcanue CUMILIEKC-METOa.
TpancnopTtHas 3agada. 3agaua
HEJIMHEHHOTO
IPOTPAMMUPOBAHHS.

Jlexius

OIIK-1

JI1.1, JI1.2, JI1.3,
J12.1,J12.2, J12.3

2.2

TlocTpoenue onopHbIX
IJIaHOB. Pelrenue 3amaq
JIMHEHHOTO
MPOrpaMMUPOBAHUS
CHUMILJIEKC-METON0M. Perenne
TPAHCIIOPTHOM 3aa4u
METOJIOM HOTECHIIUAJIOB.
Haxoxnenune
aJbTEPHATUBHOIO IJIAHA.

JIa6.p

OIIK-1

23

Pewenue 3anaun mMHEHHOTO
MPOTPaAMMHUPOBAHHUS C
ucnons3oBanuem [19BM
(rpadmueckuii MeTox 1
CUMILICKC METO]T).

JIab.
pab

OIIK-1

Paznen 3. Ilunamuyeckoe
nporpammuposanue (JIIT).

3.1

OCHOBHBIC TIOHATHSL.
Omnpenenenre GpyHKIMOHANA U
orpaHuueHuil. Anroput™m P.
Bennmana st pernenuns
3amaqgn JI1.

CP

OIIK-1

JI1.1, JI1.2, JI1.3,
J2.1,J12.2, J12.3

32

Pemenne 3agau
JIMHAMHWYECKOTO
IPOTPAMMUPOBAHHSI.

CP

7,6

OIIK-1

JI1.1, JI1.2, JI1.3,
J12.1,J12.2, J12.3

33

Peanuzanus TpaHcriopTHOM
3a]1a4d OTKPBITOTO U
3aKpBITOTO TUIIOB. 3a7a4a o
Ha3HAYCHISIX.

JIab.
pab

OIIK-1

JI1.1, J11.2, JI1.3,
J2.1,J12.2, J12.3

Pa3nen 4. IlonsiTie 0 Teopun
MAaccoOBOro 00CaY:KMBAHUA U
meroae Mounrte-KapJio.

4.1

Bunpl cucteM MaccoBoro
obcnyxusanus (CMO).
DddextuHocts CMO.
MapkoBcKre Uenu COCTOSIHUM
C IMCKPETHBIM BpEMEHEM.
BepositHOoCcTH cocTOsIHUI

CP

OIIK-1




JIMCKPETHOMU LIETIH.
MapkoBcKkre Uenu COCTOSIHUM
C HETIPEPBIBHBIM BPEMEHEM.
I1710THOCTD BEPOSATHOCTH
nepexona. BepostHocTu
COCTOSIHUII HENPEpbIBHOM
uenu. [IoToku COOBITHIA.
IIpocreiimuii myacCOHOBCKUN
HOTOK coObITHi. [IpMeHenue
MapKoBckuXx rereid B CMO.
Cxema pa3MHOXKCHUS H
rubem. CMO ¢ oTkazamu
(cuctemsl ¢ motepsimu). CMO
C OXKHJAaHHUEM B
OTpaHUYEHHOUN ouepeu.
OueHka NorpeHoCT METo1a
Mounre-Kapno. Enquanunsrit
xpebuit u Gpopmsl ero
opranuzanuu. OmnpenenaeHue
XapaKTePUCTHK
CTallMOHAPHOTO CIYYalHOTO
rpoiiecca Mo OgHON
peanuzanun. Heo6xomumoe
YHCIIO peanu3aluii.
IIpumenenue merona MoHTe-
Kapno mis obocHoBaHuUs
peLIeHUH.

4.2

Pemenue 3amau mo teopun
MacCOBOTO 00CITy)KHBaHUSI.

CP

OIIK-1

JI1.1, JI1.2, JI1.3,
J12.1,J12.2, J12.3

43

Tloctpoenue u ananu3
KayecTBa MOJIENN MapHOU
JIMHEWHOW PEerpeccuu.
MHoxecTBeHHas JIMHEHAs
perpeccust

JIa0.

pab

OIIK-1

JI1.1, J11.2, JI1.3,
J2.1,J12.2,J12.3

Pa3zpnea 5. IlpeacraBienne
TPAHCIIOPTHOM CeTH B BUJIE

rpada.

5.1

OCHOBHBIC TIOHSTHS O Tpadax.
Onpenenenne KpaTIanImx
paccrositnuii Ha rpage. I'pads
C IPOMYCKHON CITIOCOOHOCTHIO
nyr. Oprpadsr; 3amada o
MaKCUMaJIbHOM IOTOKE.
Anroputm ®@oppa. [ToToku ¢
HAMMEHBIIICH CTOMMOCTBIO U
OTpaHUYEHUEM MPOIYCKHOM
criocobHoCcTH Ayr. Meton
BETBEH M IpaHUll, 3a/1a4ya O
KOMMHBOSDKEPE;
(hopMupoBaHue 3a1a4u
OYEPETHOCTH OOCITYy)KUBAHUS
TPY30BBIX ()POHTOB
JIOKOMOTHBOM.

CP

OIIK-1

JI1.1, JI1.2, JI1.3,
J12.1,J12.2, J12.3

52

CocraBiieHHE CETEBOTO
rpaduka. OnpenencHue
KpaTJyauiiero myTy.

CP

OIIK-1

JI1.1, JI1.2, JI1.3,
J2.1,J12.2, J12.3

53

MeTtox HanMEHBIITHX
KBaJpaToB. Perpeccuonnsle
MOJIeNU ¢ (PUKTUBHBIMU
MIEPEeMEHHBIMH.
MyJIbTHKOJJIMHEAPHOCTb.

CP

OIIK-1

JI1.1, J11.2, JI1.3,
J2.1,J12.2,J12.3

Pa3nen 6. MeToabl
CTATHCTHYECKOI 00padoTKH
pe3yJbTaToB.

6.1

OlLieHKa aZieKBATHOCTH
MaTeMaTHYECKON MOJIEIH KaK
3aJa4a MaTeMaTHYECKOM
cratuctuku. [IpoBepka
KPUTEPHSI COTIIACHS] MEXKITLY
Ha0JIIOgaeMbBIM U

CP

OIIK-1

JI1.1, JI1.2, J11.3,
J12.1,J12.2, J12.3




HOPMAaJTEHBIM 3aKOHAMHU
pacnpesaeneHus.
JloBepuTenbHBIC HHTEPBAIIBL.
ITocnenoBarenbHOCTH
00paboTKH pe3yabTaTOB
BBIYUCIUTEILHOTO
SKCIICPUMCHTA JIJISl BBISIBICHUS
3KCIEPUMEHTATBHOM
3aBHCUMOCTH (PErPecCcHH,
anmpokcuManun). Beridbop
BUJIa PETPECCUOHHOMN
3aBucumocTtu. [Ipumenenne
METOa HANMEHBIIINX
KBaJ[PaTOB JUIS OTHICKAHUS
apaMeTPOB PETPECCHOHHON
3aBucumoctH. [Tonstue 06
ANIPOKCUMAITIH U

CTIIaXKUBAaHUHU
JKCICPUMCHTAIBHBIX TAHHBIX.

6.2 Pemenwne 3ama4d mo metogam CP 3 8 OIIK-1 JI1.1, JI1.2, JI1.3,
CTaTUCTHYCCKOU 00pabOTKH JI2.1,J12.2, J12.3
pPE3YJIbTATOBR.

6.3 Mopens BpeMEHHBIX PSIOB. CP 3 8 OIIK-1 JIT.1, JI1.2, JI1.3,
Brigenenne TeHaeHINT JI2.1,J12.2, J12.3
(Tpenaa) u Ce30HHBIX
Kosie0aHuH.

6.4 CamocTrosTrenbHas CP 3 26 OIIK-1 JIT.1, JI1.2, JI1.3,
mpopaboTKa TEOPETHIECKOTO JI2.1,J12.2, J12.3
MaTepHaa.

6.5 M3yueHne METOIMKY PEIICHHS CP 3 59 OIIK-1 JI1.1, JI1.2, J11.3,
THIUYHBIX 330249 M UX J2.1,J12.2, J12.3
peaymzanyy Ha OBM.

6.6 IToaroToBka k 3a4ety u CP 3 18 OIIK-1 JI1.1, JI1.2, JI1.3,
3K3aMEHY JI2.1,J12.2, J12.3

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. llepeyens KoMINeTeHI U ¢ yKa3aHUEM 3TANOB UX (GOPMHPOBaHUS B MIpoLecce OCBOCHUSI 00Pa30BaTeIbHOM NPOrPaMMBbI

OCHOBHBIMH 3TanaMd (OPMUPOBAHHS KOMIIETCHIMH B paMKax IUCLUHUILIMH BBICTYNAET [IOCIEIOBATEIbHOEC H3yueHUE
CoJIep)KaTeIbHO CBA3AHHBIX MEXAY COOO0M pa3nesioB (TeM yueOHBIX 3aHATHIH ), KOTOPBIE OTPaXKEHBI B pasnene 4.

Mannua OLICHKH pe3yjJabTaToB oﬁyqemm mo JTMCHHUIIINHE

OueHoyHbIe cpeacTBa/(PopMbI KOHTPOJISt
Koa xoMmneTeHIIuu Jdeckpunropbi Oqu;aIg) ;{;621:; ;aH. i1 PIP o 3auer DK3aMeH

OIIK-1 3HAET + + +

ymeer +

BJganeer + +

3HaeT + + +
OIIK-10 ymeer +

BJaneer + +

5.2 Tloka3aTe/H U KPUTEPHUH OLICHUBAHUS KOMIETECHIN I

Jeckpuntop "3Haer" coOpMHUPOBAHHBIX KOMIIETEHIIUH OILIEHWBAETCS TPU COOECEOBAHWU TOCTE H3ydeHHUS OOydJalomUMUCS
JICKIMOHHOTO Kypca (Iepe TECTUPOBAHHUEM MU 3a4€TOM) IMyTEM IPOBEPKU KOHCICKTOB JICKIUI M ONPAIIMBAHUS 110 KOHTPOJIBHBIM
BOIMpPOCaM, MPHUBEICHHBIM MOCIIE ITHX JICKLHUH, IpUUeM, 0 KaXIOW JIEKIMH 3aaeTcsi oauH Borpoc. Kpome toro, atot Jleckpunrop
OIICHUBACTCS IPU TECTHPOBAHUU (OLICHKA CYUTACTCS IOJIOKUTEIBHOU mpu 60 m Ooyiee MPOLECHTOB MPAaBHIBLHBIX OTBETOB) M (WIIH)
MPAaBUJIBHBIX OTBETAX HA 3a4eTe.

Jeckpuntop "ymeer" cOpMHUPOBAHHBIX KOMITETCHIIMM OIIGHWBAETCS B XOAE 3alUTHl OTYETOB MO TPAKTHUECKUM 3aHATHSIM H
ma00paTOPHBEIM padoTaM, IPU KOTOPOH 3aJar0TCsS BOIPOCHI, BBELIBISIONIME C(POPMUPOBAHHOCTH MPAKTUYCCKUAX HABBHIKOB U YMCHUH.
Bompochl k 3aiiuTe 0TYETOB MO JIA0OpaTOPHBIM PA0OTaM M MPAKTHYSCKUM 3aHSATHAM OXBaTHIBAIOT T€ KOMIIETEHIIMH, KOTOPbIE TOJIKHBI
OBITh C(HOPMUPOBAHBEI B XOJIC BBIMOJHCHUS JTA0OPATOPHBIX PAOOT M MPAKTUYCCKHUX 3aHIATUH, M MOTYT Pa3lENAThCA HAa YPOBHH
CIOKHOCTHU (0a30BbIii, MPOABUHYTHIH, BHICOKHIT), MPUYEM, MPABUIIbHBIE OTBETHI HA BOMPOCHI 0A30BOr0 YPOBHS CIIOKHOCTHU SIBJISIFOTCS
JIOCTATOYHBIM YCJIOBHEM YCIEIIHO# 3alIUThl OTYETOB.

Heckpuntop "Biageer" chopMUPOBAHHBIX KOMIICTCHIIHI OIICHUBACTCS B XOJIC 3AIUTHI OTYCTOB IO MPAKTHICCKUM 3aHSATHIM U
71a00paTopHbIM paboTam, PH KOTOPOH 3aAI0TCSI BOIPOCHI, BBISIBISIOLIME COPMUPOBAHHOCTH OIBITA BIAJICHHS H3Y4YEHHBIMU
METOAaMH obecIieueHus] HHMOPMAIIMOHHOH IMOCPKKU TEXHOJIOTUISCKUM MPOLIECCaM MPOU3BOJICTBA WIIM PEMOHTA ITOABHIKHOTO
cocTaBa. Bompochl K 3aiure 0TYETOB 10 J1a00paTOpHbIM PaboTaM M IMPAKTUYECKUM, BBISIBIISIOLINE ONBIT BIIA/ICHHS HABBIKAMH, TAKKE




MOTYT pa3eNsAThCs Ha YPOBHU CIOXKHOCTH (0a30BBIH, TPOIBIUHYTHIHN, BEICOKUH ), IPUYEM, IPABIIIFHBIC OTBETHI HA BOTIPOCHI 6a30BOTO
YPOBHSI CJIO)KHOCTH SIBJISIFOTCS JIOCTATOYHBIM YCJIIOBHEM YCIICIIHOW 3allIUThI OTYCTOB.
JIJ1sl TeCTOBBIX 3a/IaHHI NCHOJIB3YETCS CJEAYIOMas YHUBEPCATbHAS IIKAJIA OIIEHOK.
«OTtinryHO» (5 0aIOB) - BRICOKHU YPOBEHb KOMIICTCHIIMH — TOJIYYalOT 00yJaroIIuecs ¢ MPaBHIbHBIM KOJUYECTBOM OTBETOB Ha
TectoBble Bonpockl — 100 — 90% ot obmiero o6bEMa 3alaHHBIX TECTOBBIX BOIIPOCOB.
«Xopoio» (4 6amna) - MPOIBHHYTHI YPOBEHb KOMIIETEHITMH — MTOJIYIAIOT 00yYaroIIfecs ¢ MpaBUIbLHBIM KOJMYECTBOM OTBETOB Ha
TecTOBBIE BOTIPOCH — 89 — 80% 0T 0011ero 00pEMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
«Y noBnerBoputenbHO» (3 Oaya) - 0a30BBIH YpOBEHb KOMIIETCHIIMH — TOJY4YaloT OOyYaroImuecs ¢ MPaBHIBHBIM KOJIMYECTBOM
OTBETOB Ha TECTOBEIE BOMPOCHI — 79 — 60% oT ob1mmiero o6bp&Ma 3a1laHHBIX TECTOBBIX BOIIPOCOB.
«Heynosnersopurenpao» (0, 1, 2 Oamra) — xoMmmeTeHIHs He cHoOpMHpOBaHA - IOJYYAIOT OOydaromIuecs C TMPaBHILHBIM
KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOMPOCH — MeHee 60% oT 0011eTo 00hEMa 3aTaHHBIX TECTOBBIX BOIIPOCOB.
Jyist olleHMBaHUS PAKTUYECKUX U JIAOOPATOPHBIX Pa0OT, a TAKKE KOHTPOJIBHOM PabOThI MCIONIB3YETCs YHUBEPCAIbHAS IIKAJIA.
OrneHka «OTIIMYHOY (5 0aJUIOB) - BEICOKUI YPOBCHb KOMIICTCHIIMH CTABUTCS B TOM CIIydae, €CIu 00ydJaeMBbIii:
a) BBIIOJHWI JIa0OpaTOpHYI0 paboTy WM TIPaKTUYECKOE 3aHATHE B TIOJHOM o0beMe C coOMofeHHeM HeoOX0IUMOi
I0CJIC/I0BATENILHOCTHU MPOBENICHUs padoT;
0) caMOCTOSITENBHO W PAlMOHATIBHO BHIOPAT W MOJATOTOBWII JJIs PabOThI HEOOXOIMMOE MPOTPaAMMHOE OOCCIICYCHHUE, BCE PAaOOTHI
MIPOBEJI B YCIOBHUSX, 00ECIICUNBAIONINX ITOIydeHUE TPEOYEMBIX Pe3yIbTaTOB;
B) B IIPEICTABICHHOM OTUYETE MMPABUIHHO M AKKYPaTHO BBIITOJHUII BCE 3aIMCH, TAOIHIIBI U PUCYHKH, CIEIajl BEIBOHI;
T) coOoan TpeboBaHus 0€30MMaCHOCTH TPY/a U MTPaBUIIa MMOBEACHUS B KOMITBIOTEPHOM KJlacce.
Ornenka «xopomoy» (4 6anna) - TPOABUHYTHI YPOBEHL KOMIIETEHIIMN CTABUTCS B TOM CIIydae, €ClIM BBITOJHEHBI TPeOOBaHUS K|
OIICHKE «OTIMYHOY, HO:
a) paboTa MPOBOAMIACH HE B TOH IOCIIEHOBATEIBFHOCTH, KOTOpas peKOMEHOBAIAach B METOIMYECKUX YKa3aHUSAX, U 3aHsIIa OOJbIIe
BPEMEHHU, YeM MPEyCMATPUBAIOCH TUIAHOM 3aHSTHS,
0) nim OBLIO JIOIYIICHO JBA-TPHU HEJ0UETa, MK He 0oJiee OTHOM HErpyOoi OMTMOKY, HE BIUSIONICH Ha KOHEYHbBIE BBIBOJIBI, U
OJTHOTO HeJloYeTa.
O1eHKa «YIOBJICTBOPUTEIHHOY (3 Oauta) - 0a30BbIi yPOBCHb KOMIICTCHIIMY CTABUTCS, €CJIH: Pad0Ta BBHIIIOJHECHA HE MOJHOCTHIO, HO
00BEM BBIIIOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ONYYHUTh PABUIILHBIC PE3YJILTATHI U BHIBOIBI.
Onenka «HeyaoBietBoputenbHo» (0, 1, 2 6ayuta) — KOMIIETEHIMS He COPMHUPOBAaHA CTABUTCS B TOM CJIy4ae, €CIIM YUCIIO OIIMOOK
Y HEJIOYETOB MPEBBICHIIO HOPMY TSI OIICHKH 3 WJIH MPaBWIIHHO BHIMIOIHEHO MeHee 2/3 Bcei paboThl.
Buaer ommbok:
- TpyOBle OIMOKHN: HE3HAHWE OCHOBHBIX MOHSATHH, NpaBMJ, MPHUEMOB pPa0OTHI; OMMOKH, TOKAa3bIBAIOIINE HEMPAaBHUIBHOE
MIOHUMAaHHE YCIOBHUS MPEATIOKECHHOTO 3aJaHHUS;
- HerpyObple OIMOKH: HETOYHOCTH (OPMYIHPOBOK, OIpPEICIICHHA; HENpPaBWIBHOE IPUMEHEHHE TEXHUYECKUX TEPMUHOB;
HepaIoOHAIBHBIN BEIOOP X0a PEIICHHUS.
- HEJOYCThl: HCPALMOHANBHBIC IMPHEMBI PCIICHHS 3aJa4d, YBCIMYHMBIIUC XOJl PEIICHHSA, HO HE WCKA3WBIINE IONYYCHHBIH
pe3yNbTaT; OTACIbHBIC MTOTPEITHOCTH B (HOPMYIHPOBKE BEIBOJIOB IO PE3YJIbTATAM PEIICHHS, HCKAYeCTBCHHOE BBITIOJTHEHUE PHCYHKOB.
Kputepuu ¢opMupoBaHus OLEHOK N0 BBLINMOJHEHUI0 pacuyeTHO-rpadguyeckoii padoTsl

«OTINYHBIA ypOBeHb KoOMHIeTeHIHm» (5 0auioB) — CTaBUTCS 3a pa0OTy, BBINOJHCHHYHO IIOJIHOCTHIO 0€3 OMIMOOK H
HEJI0YETOB.

«Xopoumnii ypoBeHb KoMIeTeHIMN» (4 Oayia) — cTaBUTCS 3a pabOTy, BBITIOJHEHHYIO MOJHOCTHIO, HO TP HAIMYUHU B HEH
He Ooiee 0IHOH HerpyOOl OMMOKH M OJJHOT'O Hejo4eTa, He Ooyiee Tpex HeI0YeTOB.

«Y10BJIETBOPHUTEJILHBII YPOBeHb KOMIeTeHIMI» (3 06ayura) — cTaBUTCA 32 pabOTYy, €CIU CTYJACHT MPABUJIHHO BBITIOTHWI HE
MeHee 2/3 Bcel pabOTBHI WM JOMYCTHN He Oosiee OAHOW rpyOod OmMMOKM M JBYX HEIOYETOB, HE Oojiee OIHOHM TpyOO¥ M OgHOM
Herpy0oit omubKku, He 6osiee TpexX HerpyObIX OMUOOK, OJTHON HETpyOOl OMMOKH M IBYX HEJIOUETOB.

«HeynoB/IeTBOPUTENILHBINH YPOBeHb KoMmeTeHIum» (0 6aJUIOB) — CTABUTCA 3a pabOTy, €CIIM YUCIIO OIIMOOK M HEJIOYETOB
MPEBBICHIIO HOPMY JUTSI OLICHKH 3 WJIM PABWIILHO BEIMIOJIHEHO MeHee 2/3 Bcel paboThlI.

Buet ommbok:

- rpyOble OIIMOKW: HE3HAHHWE OCHOBHBIX ITOHATHH, MpaBmi, (OPMYN;, HE3HAHHE MPHEMOB PEIICHUS 3a7a4; OLIMOKH,
MOKa3bIBAIOIINE HEMPABIILHOE TOHUMAHUE YCIOBUSI MPEIIIOKESHHOTO 3aIaHUSI.

- HerpyOBbIe OIIMOKU: HETOYHOCTH (POPMYIUPOBOK, ONPEICICHUIT; HEPAMOHANBHBIA BBIOOP X0J1a PEIICHHS.

- HEJIOUEThI: HEepaI[MOHAIbHBIC TIPHUEMBI PELICHHs 3a/1a4; apu)MEeTHUECKHE OIIMOKN B BHIYMUCICHHUSX, €CIHM ATH OUIHOKH rpy0o
HE MCKAXAIOT PeaibHOCTh MOJYYSHHOTO Pe3yJIbTaTa; OT/Ae/IbHbIC MOTPEIIHOCTH B (DOPMYIIUPOBKE BBHIBOJOB MO PE3yJIbTaTaM PEIICHUS,
HEOpEe)KHOE BBIMOJIIHEHUE 33 JaHUSL.

KpuTtepuu popMHUPOBAHHUS OLIEHOK IO 3a4YeTy CJIeAYIOIIHe.

«3a4eT»» - 00yUAIOIIMNCS IEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3e/IOB MIPOIPAMMbI H3y4aeMOro Kypca: ero 0a30BBIX MOHATHH H
(hyHIAMECHTAIBHBIX MPOOJeM; NpuoOpen HEOOXOAUMBIC YMCHHS W HABBIKH, OCBOWJI BONPOCHI MPAKTUYCCKOTO MPUMEHEHUS
MOJYYCHHBIX 3HAHUH, HE TOMYCTHI IPyOBIX OIIUOOK MPH OTBETE, NOCTATOYHO MOCIICIOBATEIBHO U JIOTHYHO H3JIaracT TCOPSTUICCKUN
MaTepHal, JOMyCKas JIUIIh HE3HAYUTEIILHBIC HAPYIICHHUS TIOCICI0BATCILHOCTH U3JIOKCHHS U HEKOTOPBIC HETOYHOCTH.

«He 3a4eT»» - BBICTABIISCTCS B TOM Clly4dae, KOTJa 00yJaroUiCs NEMOHCTPUPYET (hparMeHTapHbIC 3HAHWUS OCHOBHBIX Pa3/ICiOB
MpOTrpaMMBbI  M3y4aeMOro Kypca: ero 0a30BbIX MHOHATHH W (DyHJAMEHTANBHBIX MpoOieM. Y 3K3aMEHyeMoro ciabo BBIpAXKCHA
CIOCOOHOCTh K CaMOCTOSITCIbHOMY AHAUTHYCCKOMY MBINUICHUIO, UMCIOTCS 3aTPYJHCHUS B W3JI0XKCHUU MaTEpHUaia, OTCYTCTBYIOT
HCOOXOIUMBIC YMEHHsI M HABBIKH, JOMYIICHBI IPpyOble OIIMOKH M HE3HAHME TEPMHHOJIOIHMH, OTKA3 OTBEYATh HA JOIOIHHUTCIIBHBIC
BOIPOCHI, 3HAHKE KOTOPHIX HEOOXOIMMO ISl ITOJYYCHHUS MOJI0KHUTEIbHOM OLICHKA

Buger ommbok:

- TpyOblc ONMIMOKH: HE3HAHHWEC OCHOBHBIX IMOHSTHH, MPaBWII, IPUEMOB PaOOTHI; OIIHOKH, MMOKA3LIBAIOIIME HEIPABHIBHOE MOHUMAHUE
YCIIOBHS ITPEUTOKEHHOTO 3a1aHMS,




- HerpyOble OUIMOKU: HETOYHOCTH (POPMYITHPOBOK, ONPEIECIICHUI; HEMPABIILHOE MPUMEHEHHE TCPMHUHOB, HEPAI[MOHAIBHBINA BBEIOOD
X0JIa UCCIICAOBAHIS MATCMATUYCCKUX MOJICIICH YNCIICHHBIMU METOJAMH.
- HEJOYCTHI: HEPALMOHAIBHBIC MPHEMbI PabOTHl Ha KOMIIBIOTEPE, YBEIUUYMBIINE BpeMs pabOThl, HO HE UCKA3UBIIKUC MOJTYYCHHBIN
pe3yNbTaT; OTHCIbHBIC MOTPEIIHOCTH B (OPMYJIHUPOBKE BBIBOJOB IO pe3yabTaTaM HCCICAOBAHUS MATEMAaTHUYCCKUX MOJEINeH
YUCIICHHBIMHA METOaMHU; HEKAUYCCTBEHHOE BBIITOJIHCHHE PUCYHKOB B OTYETE.
Kpurtepuu (popMupoBaHusi OLIEHOK IO IK3aMeHY

«O1augHo» (5 6aIoB) — OOyJAOIIUNCS ASMOHCTPHPYET 3HAHHWE BCEX Pa3/esiOB M3y4aeMOH NUCIUIUIMHEL: COoleprKaHue 0a30BBIX
NOHATUN W (yHIAMEHTABHBIX MPOOJIEM; yMEHHE M3JlaraTh MIPOTPAMMHBIM MaTepHan C JAEMOHCTpalell KOHKPETHBIX MPHMEPOB.
CB00O/IHOE BIAICHHE MATEPUATIOM JOJDKHO XapaKTepPH30BaThCs JIOTUYECKOM SICHOCTHIO M YETKMM BHICHHEM MYyTeH MpUMEHEHUs
MOJTy4SHHBIX 3HAHUH B [TPAKTUYECKO# JIeITEIbHOCTH, yMEHHEM CBS3aTh MaTepUall C APYrMMHU OTPACIISIMH 3HAHHSL.
«Xopomo» (4 Oamna) — oOyYaroIUiics JAEMOHCTPUPYCST 3HAHUS BCEX Pa3CIOB M3y4aeMOW IUCIMIUIMHBL: COJCpKAHUEC 0a30BBIX
MOHATHI U (YHIAMEHTAIBHBIX MPOOJIeM; IPUOOper HEOOXOIUMBIC YMEHHUS W HABBIKH, OCBOMII BOIIPOCHI MPAKTUYECKOTO MPUMCHECHUS
MOJYYCHHBIX 3HAHHWMA, HE JOMYCTHNI (DAKTHYECKUX ONIMOOK IPU OTBETE, JOCTATOYHO IMOCJICIOBATEIBHO M JIOTUYHO H3JIaraet
TCOPCTHYCCKHUI MaTepPHUaJ, TOMYCKasl JIUIIb HE3HAYUTEILHBIC HAPYIICHHS MOCICIOBATEIBHOCTU U3JI0KCHUS U HEKOTOPBIC HETOYHOCTH.
Takum 00pa3oM JaHHas OIICHKA BBICTABIIACTCS 32 MPABIILHBIN, HO HEJIOCTATOYHO TOJIHBIH OTBET.

«YIOBJIETBOPHTEIBbHO» (3 Oaia) — 00yJarouiics JeMOHCTPUPYET 3HAHHE OCHOBHBIX Pa3JIeiiOB MPOrpaMMbl U3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (QYHIAMEHTATBHBIX MpoOsieM. OgHAKO 3HAHWE OCHOBHBIX MpoOJeM Kypca He MOAKPEIUISIOTCS KOHKPETHBIMU
NPaKTHYECKUMH TPUMEPAaMH, HE TMOJHOCTBIO PACKPHITA CYIIHOCTh BOMPOCOB, OTBET HEJAOCTATOYHO JIOTMYEH W HE BCerial
[OCJIEIOBATEIICH, IOMYLIICHbI OLIMOKH U HETOUHOCTH.
«HeynoJjierBoputeibHO» (0 6a/UTOB) — BBICTABIIECTCS B TOM CIIy4ae, KOTAa 00ydJalomuics TeMOHCTPUPYET hparMeHTapHbIe 3HAHUS
OCHOBHBIX pa3/IelioB IPOrpaMMbl H3y4aeMOro Kypca: ero 0a30BbIX HOHITHH U (yHIAMEHTAIbHBIX NpoOsieM. Y 3K3aMeHyeMoro ciado
BBIP@XKEHA CIOCOOHOCTh K CaMOCTOSITENLHOMY aHAJMTHYECKOMY MBIIUICHHIO, UMEIOTCS 3aTPyIHCHHUs] B HM3JIOKEHUH MaTepuana,
OTCYTCTBYIOT HEOOXOIMMBIC yMCHHS U HABBIKH, JOMYIICHBI I'pyOble OIIMOKM W HE3HAHWUEC TCPMHHOJIOTMH, OTKa3 OTBEYATh HA
TOTTOTHUTEIIBHBIC BOIPOCHI, 3HAHME KOTOPBIX HEOOXOIUMO JIJIs TTOJTyYCHHS MTOJIOKUTEIBHOMN OICHKH.

5.3 TunoBble KOHTPOJILHBIC 3aaHNUSA 111 OLEHKH 3HAHUI, YMEHHUI, HABBIKOB U (/M) ONBITA JeATEIbHOCTH

INEPEYEHDb BOITPOCOB K 3AYETY U DK3AMEHY

1. ITonatne o MoAensax U MoAeIUpOBaHUU. Llenn HaydHBIX M MH)KEHEPHBIX HCCIIEIOBAHUM, MECTO MOIEIMPOBAHUS B HUX.
IlonsaTus opuruHanza u MOAEIH.

2. [Ipouecc MoenupoBaHusl 1 HEOOX0AUMAs IOCIIEI0BATELHOCTD 3TAIOB ATOTO Npouecca. [IoHsATHe aJeKBaTHOCTH MOAEIH.
BoruucnurensHslil 3xcniepuMeHT. [IoHsATHE 0 MIAaHUPOBAHUY BBIUUCIUTENBLHOIO KCIIEPUMEHTA.

3. JocroBepHocTh pe3ynbrara. [loHsTHe 00 aleKBaTHOCTH MaTeMaTHUECKOH MOJIENH, TOYHOCTh U HEIIPOTHBOPEUHBOCTD.
Craructuyeckasi OCHOBa IIPOBEPKHU aJeKBaTHOCTH. HeoOXoquMble aHHBIE U1 IPOBEPKH a/IeKBaTHOCTH. TOYHOCTD M OTPEIIHOCTb.
[Tpru4nHBI BOZHUKHOBEHUSI IOTPEITHOCTH NIPH MaTEMAaTHYECKOM MOIeIHpoBaHuU. OIEHKa TOTPEIIHOCTH.

4. ITonsTHE 0 MaTeMaTHYECKUX MeToAax onTuMusamuu. O0mas GopMyIHpoBKa 3a7ad ONITHMH3AIMHA. Y PAaBHEHHS CBS3CH,
(ha30BBIC KOOPIAMHATHI, YIPABICHUSA, KPUTEPUI ONTHMANBGHOCTH (11eeBast GyHKIMSA). THUIIBI 33/1a4 ONTHMHU3AIIHH.

5. MaremaTtnueckoe nNporpaMMHUpOBaHHUE, €r0 Pa3HOBUAHOCTH. [locTaHOBKA 3a/1a4n TMHEHHOTO MTPOTPaMMUPOBAHUS U
HCCIICIOBAaHHE €€ CTPYKTYPHI.

6. Pemenne 3ama4 THHEHHOTO TIPOTPaMMUPOBAHUS TpaUUECKUM METOIOM.

7. AJTOPUTM CUMILICKCHOTO MeTo1a. CHMIUICKCHBIC TaOIHIIbI. DKOHOMUYECKask M TEOMETPUICCKAs HHTEPIIPETAI[UH HIIEMEHTOB
CUMILICKCHOMN TaOIUIIBI.

8. AJTOPUTM OCTPOCHHUS OTIOPHBIX IIAHOB. AJITOPUTM HAXOXKICHUS ONTHUMAJIBHOTO IJIaHA.

9. JIBolicTBeHHAs 3a7a4a TMHEHHOIO IPOrPaMMUPOBAHHUS.

10.  OcHoOBHbIE TEOpEMBI JBOHCTBEHHOCTH. | eoMeTpryecKkast MHTEpIpETalys IBOWCTBEHHO 3aa4H.

11.  DxoHOMHYECKas U MaTeMaTU4ecKas ()OPMYIHPOBKA TPAHCIIOPTHOM 33aauu.

12. HaxoskIeHue UCXOIHOTO OMMOPHOTO TUIaHA TPAHCTIOPTHOM 3a/1adH.

13.  Mertox NOTEHIHAIOB OIMPEACIICHIS ONITHMAIEHOTO OTIOPHOTO TUIAHA.

14.  TlocraHoBKa 3aJa4d JUHAMHYECKOTO IPOrPaMMHUPOBAHUSI.

15. OnrumanbHas CTpaTerus 3aMeHbl 000pYIOBaHUSI.

16.  OnrmmansHOE paclpenesieHue pecypCcoB.

17.  TlonsaTtue o 3ama4ax HEJIMHEHHOTO ¥ [EIOYHCICHHOTO MPOTPAMMHUPOBAHUS.

18.  OcHoBHbIe NOHATHS TeopuHu rpadoB. ONTUMU3ALMOHHbIE 33Ja4K Ha rpadax.

19.  OcnoBHble noHsTHS 0 rpadax. OnpeneneHne KpaT4yanmx paccTosHui Ha rpade. I'padbl ¢ TpomycKHOI CHOCOOHOCTBIO IYT.
Oprpadsl; 3aja4a 0 MAaKCUMaJIbHOM MOTOKE.

20.  TpancnoprtHas 3anada Ha ceTd. CeTeBoe IIIaHUPOBAHUE.

21.  Aunroput™ @opaa. [ToToku ¢ HAUMEHbBILEH CTOMMOCTBIO U OIPaHUYCHHUEM ITPOITYCKHOM CIIocOOHOCTH Ayr. MeToJ BeTBe 1
TpaHMIIL, 3372498 0 KOMMHUBOSKEpe; GOPMHUPOBAHUE 3a1a9l 0YEPEIHOCTH 0OCTYKIBAHUS TPY30BBHIX (PPOHTOB JTOKOMOTHBOM.

22.  Teopus maccoBoro oocyxuBanus. Bunbl cuctem maccoBoro obciyxuanus (CMO). D dextuBrocts CMO. MapkoBckue
LIETIH COCTOSTHUM C JUCKpPETHBIM BpeMeHeM. [lepexonnbie BeposiTHOCTH. BeposiTHOCTH COCTOSTHUI AUCKPETHOM 11enu. MapKoBCKue
LIETIH COCTOSIHUH C HETPEPHIBHBIM BPEMECHEM.

23.  IIMOTHOCTH BEPOATHOCTH IEepexo1a. BeposITHOCTH COCTOSIHAN HETIPEPHIBHOM IICTIH.

24.  Tlotoku coOwrithid. [IpocTeiimuii myacCOHOBCKHUIT TOTOK coOBITHH. [lyaccoHOBCKOE pacnipeaeneHue coobiThii. [TokazarensHoe
pacripezeneHe HHTEpBaJIOB BPEMEHN MEXKIY COOBITUsIMU. CIIOXKHBIE IIOTOKH COOBITHI

25.  Tlpumenenue mapkoBckux neneid B CMO. Kinaccudukauns CMO. Cxema pasmHokeHus 1 rudenu. ®@opmyist Jlurtia. CMO
¢ otkazamu (cucremsl ¢ norepsimu). CMO ¢ oxxugaHleM B OTpaHUUECHHON odepeu.

26.  MogenupoBanue ciryyailHbIx BennauH MetonoM Mounre-Kapno. Ouenka norpemsoctu Mmetoaa Monte-Kapio. Enunnunstit




XKpeOuii 1 GopMbI €ro opraHu3anum.

27.  OmnpexeneHue XapaKTePUCTHK CTALIMOHAPHOTO CIIy4aiHOTO Ipolecca 1o oHoH peann3anuu. Heobxoanmoe ymcio
peanmuzanuii. [Ipumenenue merona Monre-Kapio aist 000cHOBaHMS pelIeHUH.

28.  NmwuranuonHoe moaenupoBaHue. CyIIHOCTb U 3HAU€HHE CTATUCTUYECKOr0 UMUTALIHOHHOTO MOJETUPOBAHNUS.

29.  Dransl CTaTUCTUYECKOIO MMUTALIMOHHOTO MOJAEIUPOBAHUSI.

30.  TlousiTme 00 anmpoKCHMalWH M CIIIAXKUBAaHUU SKCIEPHMEHTAIbHBIX JaHHBIX.
5.4 Metoanueckue MaTepHAJIBI, ONpeAesA0NINe NIPoleyPhbl OLleHHBAHUSA

JIeXIIOHHEIH KypC OIIEHUBAETCS IO HATMYNIO KOHCIICKTA JICKIMA 1 MICEMEHHBIX OTBETOB Ha BOIPOCHI, IPUBOIUMBIX ITOCIIE
JICKIHIA; B CIIy4ae CaMOCTOSITEIIBHOTO U3YYCHUS 00YYAIOUIMMCS JICKIIMH 110 HeW 3a1aeTCs OMH BOMIPOC JIIsl TOJYYCHHS YCTHOTO
otBeta. [Ipu mpaBHUIBHBIX OTBETaX 3HAHUE 00YJAIOIIETOCs OIIEHUBACTCSA MOJIOKHUTENBHO; B CIIy4ae HETOYHOTO OTBETA 3a/1aeTCA OJTUH
JIOTIOJTHUTEIBHBIM BOIPOC IO TOH JKE TEME; B CIYYasiX HEMPABUIBHBIX OTBETOB 00yUYarOIIEeMYyCs IIPEAJIaracTcsi IOBTOPUTh U3YUCHUC
MaTepHajia i BHOBb OTBETUTH Ha 3TH K€ BOIIPOCHL.

TecThl cocTaBICHHI B BUIE BOIIPOCA M YETHIPEX BAPUAHTOB OTBETA, OJMH U3 KOTOPHIX SBISIETCS MPABIIIBHBIM; TECTHI OLIEHIBAIOTCS
MOJIOKUTEBHO MpH 60 U OoJice MPOICHTOB MPABWIBHBIX OTBETOB (OleHKA "3a4veT"), B IPOTUBHOM CIIy4ae OICHUBAIOTCS
otpuniatesibHo (orieHka "He 3adet"). TecThl COCTaBIEHBI OTACIHHO MO KKIOW TEME JICKINH, a TAK)KEe COCTABJICH UTOTOBBINA TECT IO
BCEMY KYpCY, B KOTOPOM CITy4aiiHBIM 00pa3oM OTOMPAIOTCS IO IATh BOMPOCOB U3 IATH KATCTOPHil (B KAXKIOW KATETOPHH TECTHI
OIICHUBAIOT CPOPMHUPOBAHHOCTH OJHON KOMIICTCHIINN ).

Otger oOydwaromierocs MO MPAKTUYECKUM 3aHATHAM. lIpH TpaBWIBHBIX OTBETaX YMEHHE OOYYaIoMmerocs OIEHUBACTCS
MOJIOKUTEIIBHO; B CIIydae HCTOYHOTO OTBETa 3a7aeTCS OJMH JOIOIHHUTCIBHBIA BOMPOC IO ATOH KE TEME; B CIy4asX HEMPaBHIbHBIX
OTBETOB OOYYAOMIEMYCsl NpEAIaracTcs MOBTOPHUTh U3YyYCHHE METOIMYCCKUX YKA3aHWM JUIS BBITIOJHEHUS JIAOOPATOPHBIX padoT u
BHOBb OTBETUTh Ha 3TH 7K€ BOMPOCHL.

OT4eT TO KOHTPOJIBHOHM pabore Ne 1 3akiro4yaeTcs B MPOBEPKE COOTBETCTBUS 3aJaHHOMY BAapHAHTy M IPABIILHOCTH
BBIMOJIHCHHS BCEX 3a/laHui. "3a4TeH0" — CTaBUTCS 332 PabOTy, BHIMOJIHCHHYIO IOJHOCTBIO 0€3 OMMOOK M HEJOYETOB B COOTBETCTBHHU C
3a/aHIeM, BBIJAHHBIM JUTS BBITIONHEHHUS KOHTPOJIBHOU paboTel. OOyJaromIMiAcs MOJHOCTHIO BiIaJeeT MH(pOpMaIe 0 HOpMaTHBHBIX
TOKYMEHTaX, PeryIHPYIONINX X03SHCTBEHHBIC POLIECCH B OPTaHU3AINH; HA OCHOBAHWHU JAHHBIX O (PMHAHCOBOU JEATEITHHOCTH MOJXKET)
PENINTH BCE MTOCTABJICHHBIC B 3aannu 3a1a4u. "He 3auTeHo" - cTraBUTCS 32 paboTy, €Ciu 00yJaroNTUiCs PaBUIBLHO BBITOJHUT MEHEE
2/3 Bceli pabOTHI, HCIIOIB30BAIT TIPH BHITIOTHEHUH Pa0OThI YCTAPEBITYI0O HOPMATUBHYIO 0a3y

K 3auery momyckaioTcsi oOydaromiuecs, OTYHMTABIIHMECS IO J1a0OpPaTOpHBIM padOTaM M IMPAKTHICCKUM 3aHATHSAM, CIABIIHC
MUCEMEHHBIE OTYETHl [0 3TWM BHIaM pPadOT, CHaBIINE KOHTPONBHYIO pabory Ne 1, BEINONHEHHYIO IO 3aJaHHOMY BapHaHTY,
OTYMTABIIMECS 110 HAM M MPOIICIIINEC cOOECeOBAHUE IO JICKIMOHHOMY KypCy. B 3aBHCHMMOCTH OT HTOroB coOCCEelOBaHUS IO
NICKIIMOHHOMY KypCY 3a4€T MOXKET OBITh 3aMEHEH Ha HTOTOBOE TECTHPOBAHUE.

OTBeTHl Ha 3adeTe OICHMBAIOTCS IMOJIOKHUTEIbHO (oreHKa "3ader") mpu NpaBUIBHBIX OTBETaxX Ha TPU BOMpPOCA; B Ciydae
HETOYHOTO OTBETA 3aJacTCs OJMH JOMOJNHUTEIBHBIN BOMPOC MO 3TOW K¢ TeMme (MaKCUMAadbHOE KOJIMYECTBO JOMOJHUTEIHHBIX
BOIIPOCOB PaBHO TPEM); B CIIydask HEIPABIIFHBIX 0TBETOB Ha 50% 1 GoJiee BOMPOCOB (OCHOBHBIX M IOTIOJIHUTEIHHBIX) O0YJIarONHiCS
nonyyvaer oueHky "He 3ager".

K wuTOroBoMy TECTHPOBAHHUIO IOMYCKAIOTCS OOYYArOIIUECs, OTYUTABINHECS IO MPAKTHYCCKUM 3aHATHAM U J1a00OPaTOPHBIM
paboram, caBmIre MUCEMEHHBIE OTYETHI 10 STHM BHAaM padoT, CHaBIINE KOHTPOJIBHYIO padoTy Ne 1, BRINOTHEHHYIO MO 3aAaHHOMY
BapHaHTy, OTYMTABIIMECS MO HAM W MPOIICANINE COOeCeIOBaHKE MO JICKIMOHHOMY Kypcy. [Iporienimue uToroBoe TeCTUPOBaHUE C
MPaBUJIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBHIE BOIIPOCH — He MeHee 60% oT obmiero oO6bEMa 3aaHHBIX TECTOBBIX BOIIPOCOB
nonay4aroT "3ader", B IPOTHUBHOM ciydae oHM nonydaroT "He 3ader" u Moryt mpoilTu TecTupoBaHME ellle OJUH pa3. B ciyuae
MOBTOPHOTO MoJTydeHus onieHKH "He 3a4eT" HazHadaeTCss KOMUCCHOHHBINA MTPUEM 3adeTa.

Otuer mo PI'P Ne 1 3akmouaeTcss B IpoBEepKe COOTBETCTBHUS 3aJJaHHOMY BapHaHTY W MPABHIILHOCTH BBIITOJIHEHHUS BCEX 3aaHHM.
"3aureHo" — cTaBUTCS 3a PabOTy, BHIOJHCHHYO MOJHOCTBIO 0€3 OMIMOOK W HEJOYETOB B COOTBETCTBUU C 3aIaHUCM, BBIIAHHBIM IS
BBIITOJTHEHUS KOHTPOJBHOM paboTel. OOywaromuiicss TIONHOCTHIO BlaAeeT wWHGOpMAIMel O HOPMATHBHBIX [TOKYMCHTAX,
PETYIUPYIOIUX XO3SHCTBEHHBIC MPOIECCHl B OPraHU3allii;, HA OCHOBAHUU JaHHBIX O (PMHAHCOBO JEATCIILHOCTH MOXET PEIIUTh BCE
MOCTaBIIEHHBIC B 3aJlaHUK 3a1a4yu. "He 3auTeHo" - cTaBUTCS 3a paboTy, eciau 00yJarouIuiicss MpaBHIBLHO BBHITOJHUI MeHee 2/3 Bceit
PpaboThI, KCIIOIB30BAJ IIPH BHITIOJIHEHUH PA0OTHI yCTAPEBIIYI0 HOPMATUBHYIO 0a3y.

K sk3ameny momyckaioTcsi oOydaromiuecs, OTYHTAaBINHECS MO JabOpaTOpHBEIM paboTaM WM MPAKTUYECKUM 3aHATHAM, CIABIIHE
MUCBMEHHBIC OTYETHI IO 3TUM BUJIAaM padoT, caasuire PI'P Ne 1, BEIONHEHHYIO 10 33 JaHHOMY BapHaHTY, OTYMTABIIUECS 110 HEH.

6. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIsA)) OBYYAIOIIUXCH 11O
JUCIUIIVIMHE (MOJYJIIO)
6.1 IlepeyeHb OCHOBHOJ M IONMOJTHUTEJILHON y4e0HOI JINTepaTyphbl, HEOOX0AMMOI /15 0CBOCHHS TUCHUILINHBI (MOLY.15)

6.1.1. OcHoBHas JIUTepaTypa

ABTOpBI, 3arnaBue HM3nareanct KoJu-Bo
COCTABUTEH BO, TOJT
J1.1 Couom, C.A MaremMaTrdeckoe MOJIETMPOBAHHUE CHCTEM i PocToB-Ha- DBC «JIauby
npoueccos: yuebnoe mocodbue / C.A. Comom, A.I.|ony: PI'VIIC, |https:/e.lanbook.com/b
Kynbkun. 2017.— 172 ¢ 00k/101571
JI1.2 lomyGesa MaremaTrdeckoe MOJETTUPOBAHUE  CHUCTEM n|Cn6.: Jlany, OBbC «Jlanb»
HU mporeccoB. Y4yeOHoe mocodue. 2016.-192 c.
J1.3 Uepesos I'. Maremarnyeckoe MOACIHPOBAHHE CHCTEM K IIPOIIECCOB: Camapa: 9BC «Jlaup»
A., Bomuk B. T TIPaKTUKYM. CaMFYHC,2016
92 c.
6.1.2 lonostHUTeJILHAS JJUTEPATypa
ABTOpBI, 3aruaBue Hsnareancr Koua-Bo
COCTABUTEJIH BO, T'0J1




2.1 AGpamoB MareMaTuueckoe  MOJEIMPOBAHME  TPAHCHOPTHBIX M.: 144

AA. NpoLECCOB. Y4eOHoe mocoodue. PT'OTVIIC,
2002. -128 c.
J2.2 T'opbaues, MaremaTtnueckoe MOJICIUPOBaHHUE CHUCTEM u CaHkr- OBC «Jlaubp»
AM. npoieccoB: yuebHoe nocobme / A.M. Top6aues, J.B.| IlerepOvpr: https://e.lanbook.c
Hogukos, C.B. Benoycos. [rvIic. om/book/101571
2017. — 54 c.
J1.2.3. bananaes |MaremaTudyeckue MOJCTH OOBEKTOB M IPOIECCOB: Camapa: OBC «JIaub»
A.H. KOHCIICKT JICKIIUM. CamI'VIIC,2016
=56 c.
6.2 Meroguueckne pa3padoTkn
ABTOpBI, 3arnaBue MUzparesabcr KoJu-Bo
COCTABHUTEH BO, I'OJT
M1 A.H. MareMaTHyeCKiue MOICIH 00BEKTOB U IMPOIIECCOB Camapa: DJ1.KOIHus B
bananaes  |[Dnexrponusiii pecype] : 1a6. IpaKTHKYM Juist 00y4. MO CamI'VIIC, | noxanbHO# ceTH By3a
crient. 23.05.03 TToABMIKHOM COCTAB K. JI. OYH. M 3a04. 2016. — on-line
dhopm 00y4. Ne 3794
M2 AH. MatemMaTHdecKue MOJIETH 0OBbEKTOB 1 TIPOIECCOB Camapa: DJ1.Komus B
bananaes  |[DnexTpoHHEIH pecypc] : METOM. YKa3. K BBII. TIPAKT. CamI'VIIC, | noxanbHOH CeTH By3a

paboT m1st 06y4. 1o crert. 23.05.03 IMoxsmxHoit coctas x. | 2016. - on-line.
1. ouH. 1 3204. hopm 00y4d. Ne 4085

M3 B.B. MaTemMaTHIecKoe MOJISITUPOBAHKNE CHCTEM H IMPOIIECCOB: Camapa: Dn.xonus B
Hrnarees, JLA. |MeToauueckue yka3aHus M0 BBIIOJHEHUIO IIPAKTHYECKUX CamI'VIIC, | noxanbHOH CeTH By3a
amkoBa  |ns 0uHO# M 3204HOM GopM 0OyueHUS 2011.-22c.
6.3. Ilepevennb pecypcoB HHGOPMATMOHHO-TEJIeKOMMYHUKANIMOHHOM ceTn "MHTepHeT"
HaumeHoBaHue pecypca Ja.aapec
91 Kypc aucrannnonnoro o0yueHus UCIUTUINHBL «MaTeMaTHIecKiue MOJICIH www.stgt.sit
00BEKTOB M MPOIECCOBY e/stgtedu
22 OnexrponHas OubnmoTeyHas cuctema "Jlanp" 9BC
«JIanby

7. METOJANYECKHUE YKA3ZAHUSA JJIS1 OBYUYAIOLIIUXCS ITO OCBOEHUIO JUCHUTIJIUHBI (MOAYJIS)
Jiist ocBOGHUS TUCHMILTHHBL 00yYa0IeMycsi HEOOXOJMMO: CUCTEMATHYECKH MOCEIIATh JICKIIMOHHBIE 3aHATHS; aKTHBHO y4acTBOBAaTh B
00CY)XICHUH MPEJIOKEHHBIX BOMPOCOB M BBHIIOJHATH IPAKTUYECKHE 3a/IaHMsl; YCIIEIIHO MPOUTH Bce (GOPMBI TEKYLIETO KOHTPOJIS;
YCTEIITHO MPOUTH MPOMEKYTOUHYIO aTTECTAINIO (BOTPOCHI TIPHJIAraroTcs 1.6.4).
Jlist MOArOTOBKH K MPOMEXYTOYHON aTTECTAL[MH M0 AUCIHUIUIMHE HEOOXOANMO HCIIOJIb30BATh: MATEPUAIIBI JICKIMH, PEKOMEHIYEeMYIO
OCHOBHYIO H JIONIOJHUTEILHYIO JIUTEPATypy; PeCypchl HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON cetn "MHTepHeT"; MeToInIecKue
Marepualbl; HHGOPMAOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
Jlisi TEOpPETHYECKOTO M MPAKTUYECKOT0 YCBOCHUS JUCLHILIMHBI OOJIbIIOE 3HAYEHHE UMEET CaMOCTOSTelIbHAsl paboTa 00yJaromuxcs,
KOTOpasi MOYKET OCYIIECTBISITHCS KaK WHAMBHIYalbHO, TaK M IOJ PYKOBOACTBOM oOyuaromiero. Jlannas pabora mpeamoJaraer
CaMOCTOSATENIbHOE M3Yy4eHHE OOY4YaroUIMMCsI OTACIBbHBIX TeM (CM. 1M.4), IOMOJHUTEIbHYIO MOJArOTOBKY K KaXIOMY JCKIHOHHOMY U
MPaKTHIECKOMY 3aHSTHIO.
CamocrosTenpHas paboTa 0OyJaromMXCsl SBISAETCS BakKHOW (opmoii oOpazoBatenbHOro mporecca. OHa peann3yercs BHE PaMoOK
pacmucaHus, a TaKke B OMOINOTEKeE, IOMa, TIPY BBITIOJHEHUHN YIeOHBIX 3a1ad.

Lenb caMOCTOATETLHOM paOOTHI - HAYYHTH 00YJAFOIIETOCS OCMBICICHHO H CAMOCTOSATEIIFHO Pad0TaTh CHaYaNa C YICOHBIM
MaTepHUalioM, 3aTeM C HayYHOW MH(POPMAIIUCH, 3aI0)KUTh OCHOBBI CAMOOPTaHU3AI[UN U CAMOBOCIIUTAHHUS C TEM, YTOOBI IIOBBICUTH
YPOBEHb OCBOCHHSI KOMIIETCHIIHMH, & TAK)KE IPHUBUTh YMEHHUE B IAJIbHEUIIIEM HEMPEPHIBHO MOBBIILIATH CBOK KBAIH(HUKALHIO.

8. UTH®OOPMALMOHHBIE TEXHOJIOI'MA, UCITOJIB3YEMBIE ITPU OCYIECTBJEHUU OBPA3OBATEJIBHOT'O
MMPOLECCA IO JUCHUIIJIMHE (MOYJIIO)
BrinosHeHue WHAMBHUYATbHBIX 3aIaHUI Ta00PATOPHBIX pa0OT U NPAKTUYECKUX 3aHATUI MPOBOIUTCS 00YUYAIOIIMMHUCS B MPOrpaMmax
OIOC Maxima, Open Office

8.1 Ilepeyenb MporpaMMHOro odecnedeHusi 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

8.1.1 OIIOC Maxima
8.1.2 OnekrponHas Oudanoreunas cuctema IbC «Jlaub»
8.2 IlepeyeHb MH(POPMALMOHHBIX CHPABOYHBIX CHCTEM

8.2.1 Hayunas snexrponnas 6udnuoreka eLIBRARY.RU - kpymHeiimmii poccuiickuii HHGOpMAITMOHHO-aHATATHIECKUAN
MOpTaJI B 00JIACTH HAYKH, TEXHOJIOTHH, MEIUIIMHBI B 00pazoBanus. http://elibrary.ru

8.2.2 HNudopmanmonnas cucrtema «EnuHOEe OKHO MocTyma K 00pa3oBaTelbHBIM pecypcam» MpPeIoCTaBIseT CBOOOIHBIN
JOCTYTI K KaTaJIoTy 00pa30BaTeIbHBIX HHTEPHET-PECYPCOB M MTOTHOTEKCTOBOM AMEKTPOHHOH Y4eOHO-METOINIECKOI
OubaroTeke I 001ero U npodeccHoHaIbHOTo 00pa3zoBanus. http://window.edu.ru

8.2.3 96  «YMII XXAT» pexxum pocryma: https://umczdt.ru/books/

9. OIIMCAHHUE MATEPHUAJIBHO-TEXHUYECKOU BA3bl, HEOBXOJUMOHU Jd OCYHECTBJIEHUA
OBPA30BATEJIBHOI'O NPOLHECCA 11O JMCHUIIVIMHE (MO YJIIO)

JlekumoHnnast ayautopusi (45 u Oosee MOCaNOYHBIX MECT) M AyAWTOPHS JUIS NPOBEICHUS IPAaKTHYECKMX 3aHATHH (25 u Oosee
MOCAJIOYHBIX MECT) 000pyAOBaHHbIE Y4eOHOW MeOeNblo; HeOrPaHUUEHHBIH JOCTYI K 3JEKTPOHHO-OMOIMOTEYHBIM cUcTeMaM (depes
pecypcebl oudanorexkn CamI'YIIC), k cucreme Maxima u K MHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «/HTepHeT» B paMKax
CaMOCTOSATEILHOHM paboThI 00yUaronerocs.




