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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heasamu ocBoenuss aucuumaunbl «lIpukiagHas wmaremaTuka» SBISETCS
¢dopmupoBaHne OOBEKTUBHOTO U  LEJIOCTHOTO €CTECTBEHHOHAYYHOT'O  MHPOBO33pPEHMUS,
yrIyONieHHe, pa3BUTHE M CHCTEMATHU3alUs MaTeMaTHYeCKUX 3HAHHH, HEOOXOAMMBIX MpU
pELICHUH TPAKTHYECKUX BOIPOCOB PA3HOTO YPOBHS CIOXKHOCTH B XOJ€ BBITOJHEHUS
npodecCHOHANBHBIX 33aad B 00JAacTH HAay4HO-HCCIENOBATEIbCKOH, IPOM3BOJICTBEHHO-
TEXHOJOTUYECKOW M MMPOSKTHOW AEATEILHOCTH

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

JlaHHas TUCIUIUIMHA TOTOBUT K PEIICHUIO CIEAYIOMHUX MPOo(pEeCCHOHATBHBIX 3a1au:

CHCTEMHBIN aHaImn3, 0000IeHne HAyIHO-TeXHUYECKOH HH(popMaIumy;

CHCTEMHO-aHAJMTHYECKast TOCTAaHOBKA 3a7[ad MaTeMaTU4eCcKOoro, (pu3mueckoro u Ipyrux
BUZIOB MOJICITUPOBAHHUS MPOIECCOB U OOBEKTOB HCCIEIOBAHUS HMMH, (DOpPMYyIMpOBKA 3ama4y
UCCIIeJOBaHHs Ha 0a3e CHCTEMHOTO aHAJIM3a U YIIPABIICHUS;

NPOBE/ICHUE HATYPHBIX, BBIYUCIUTEIBHBIX U JIp. HCCIEAOBAHUHN 10 33aHHON METOANKE
Y CUCTEMHBII aHaJIN3 UX PE3YJIbTAaTOB;

BBIIIOJTHEHUE M3MEPEHUI ¥ ONMUCAHWHM HCCIEIOBaHMK, NOATOTOBKA JAHHBIX JUIS
COCTaBIJICHUS OTYETOB;

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

2.1. YueOnas nucunminia "llpukiaaanas MateMaTuka' BKJIOYEHA B 00s3aTeNbHBIN
nepeyeHb MUCIUILUIMH 00s3aTeNbHON YacTH 00pa30BaTeNbHOM MpPOrpaMMbl MarucTpaTrypbl Mo
HarnpaBieHuto 23.04.02 HazeMHble TpaHCIOPTHO-TEXHOJIOTMYECKUE KOMIUIEKCHI.J(ucuumimna
peanuzyetcsi B cootBeTcTBUM ¢ TpeboBanusmu GI'OC, OI1 BO u YII, noganHOMY HanpaBieHUIO
MOATOTOBKH.

JlucuunianHa OCHOBBIBAaeTCS Ha 0a30BBIX 3HAHMSX, TMOJYYEHHBIMH CTYJICHTaMH TIPH
M3YYEHUH MaTeMaTHKu B Kypce OakanaBpuara. [ucnurmumba "llpuknagnas maremaruka”
SBIISIETCSI OCHOBOTIOJATAIOIIEH JITIs1 U3yUeHUs psijia OOIICHAYYHBIX U CIICIUATBHBIX TUCIUILTNH.

Pesynbrartel 00y4deHHS, MONYYEHHbIE TPU OCBOCHUU IUCIMILTUHBI, HEOOXOIUMBI MPH
W3YYEeHUU OOJBIIEH YacTy AUCIUILTHH.

PaGouas mporpamma maucturiuabl "[lpuknannas MatemaTuka" A7 WHBAJIUAOB U JIHIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH 370POBbS pa3pabaThiBaeTCsl HMHAWBHIYAJIHHO C YYE€TOM
0COOEHHOCTEN TICUXO(PH3NYECKOTO PA3BUTHS, WHIUBUAYATHHBIX BO3MOXKHOCTEH M COCTOSHUS
3I0POBBSI TAKUX OOYJAFOIITUXCS.

3. KOMIIETEHIIUHA OBYYAIOUIET'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMS JTUCIUAIIVIMHBI MO4Y JISA)
[Tponiecc u3yuenust aucuurnHbl (Moayns)"[Ipuknannas MmaTemaTuka" HanpaBlieH Ha:

- ¢bopMHpOBaHHE DJIEMEHTOB ClEAyIONUX KoMmrieTeHnid B cootBeTcTBUU ¢ OIT BO mo
HaIpaBJICHUIO MOJATOTOBKHU (cnermmanpHOCTH)23.04.02 "Hazemnsbie TPaHCHOPTHO-

TEXHOJOTMYECKUE KOMIUIEKCEI":
a) oomenpodeccunonansubix (OITK): OINK-1, OITK-5.

Taonuua 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU



Haumenosanue

OUCUUNIUH, hopmupyrouux Cemecmpul, popmuposanus
Komnemenyuio Komnemenyuii OuCyuniunamu
coeMecmno
OIIK-1 1 2 3 4
b1.5.2 KommnbrotepHsie 1 HHQOpMaMOHHbBIE TEXHOJIOTHA ‘/
B1.B.3[Ipukaaanas MaTeMaTHKA v

b1.b.6 IlnanupoBaHue U OpraHU3AIM HAYYHOTO UCCIEJOBAHUS ‘/

b1.b.8 Maremaruueckoe MOAEIMPOBAHUE TPAHCIOPTHO-
TEXHOJIOTHYECKUX CUCTEM

~N N =X

Bb2.11.2 HayuHo-uccnenoBatenbckas padbora ‘/ ‘/

~N X

Bb3.J1.1 BrinonHeHue, NOArOTOBKA K MPOLEAYPE 3aLUTHI U 3aIIUTa
BBIITYCKHOH KBANA(UKAITHOHHON pabOTHI

Haumenosanue
OUCyuUnIUH, Popmupyroumux Cemecmpuot, hopmuposanusn

KOMRemeHyuio KOoMRemenyuil OucyuniuHamu

COBMECHIHO

OIIK-5 1 2 3 4

b1.5.2 KommnbrotepHble 1 HHGOPMALMOHHBIE TEXHOJIOTUU ‘/

B1.B.3 IIpuk/iaanas MaTeMaTHKA v

b1.b.5 MW ccnenoBaHus U UCTIBITAHUS HA3eMHBIX TPAHCTIOPTHO- ‘/
TEXHOJOTHYECKUX MaIlIMH

b1.b.8Maremaruueckoe MOAECTUPOBAHUE TPAHCTIOPTHO- ‘/
TEXHOJIOTHYECKUX CHCTEM

b3.4.1 BeinoaHeHue, NOArOTOBKA K IPOLEAYPE 3aILUTHI U 3alIUTa ‘/
BBIITYCKHOH KBATA()UKAITHOHHON paObOTHI




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Koa n OueHo4YHbIE CPeICTBA
Koa n HaUMEHOBaHUe
IIpomeskyTo
HAaUMEHOBaHHeE HHIUKATOPA IlnanupyemMblie pe3yabTaTbl 00y4eHHUS MO JUCHHIIAHE Texyuiero YHOi
KOMIIETEHLMH JOCTUKECHUA KOHTPOJIA
aTrecTaluu
KOMIIeTeHUNH
OIIK-1 Crioco6en HOIIK-1.3. 3HaTh: YMeTs: Bnagets:
CTaBUTHh U pCUIaTh HpI/IMCHHeT - OCHOBHBIC 3JICMCHTHI |- IPUMCHATH - IpUHOUIIaMU MaTEMaTUICCKUX
HAy4YHO-TEXHUYECKHUE METOJIbI MaTeMaTUYECKOM METOJIbI paccyXJIeHu u
3amaun B chepe cBoeit MaTeMaTHYECKOTO | CTATUCTHKH; MaTEeMaTHYeCKOW | MaTeMaTHYECKUX
npodeccCHOoHANEHON aHanmsa u - OCHOBBI METO/Ia CTaTUCTHKH U JI0Ka3aTelbCTB;
JACATCIIbHOCTU U HOBBIX MOACIIUPOBAaHUSA B KOHCYHBIX 2JICMCHTOB, |MCTOJ KOHCYHBIX = CHOCO6HOCTBIO KOHTpOJ'II)HbIe BOHpOCBI s
MEXTACITUTUIMHAPHBIX po(heCCHOHANBHO | - TIPUHITUIIBI JJIEMEHTOB B riepeopMyITUPOBKH BOTIPOCHI TIO HHCEMEHHOO
HaTPaBIECHU C i IeATenhbHOCTH MIPUMEHEHUS METOJOB | TEXHUYECKHUX TEXHUYECKUX 3a]]ad Ha MPAKTHYECKUM 24
HUCIIOJIB30BaAaHUEM MaTeMaTUYEeCKOU IIPUIIOKCHHUAX MaTeMaTH4YeCKUi SA3BIK, pa60TaM. S%qua (
€CTEeCTBEHHOHAYYHBIX U CTaTHCTUKU U METOJIa - METOJIaMU MaTEMaTHIEeCKOTO 3ananus xk PI'P nieta)
MaTEeMaTHYECKUX KOHEYHBIX JJIEMEHTOB MOJIETTUPOBAHYS U aHAITN3A;
MoJieNiel ¢ yaeTom MIPH PEIICHUH - CIOCOOHOCTBIO OI00pa
IOCJICAHUX ,Z[OCTI/I)I(CHI/Iﬁ MIPUKIIaIHBIX IHOAXOAAIIIECTO MAaTEMATUYCECKOTI'O
HAYKH U TEXHUKU TEXHUYECKUX 3a]1ad. ammapara JyIsl perieHus
TEXHUYECKOHU 3a1aUU.

OIIK-5 Cnocob6en HOIIK-5.1 3HaTh: YMeTs: Brnagers:
MIPUMEHSTh OcymecTBisier - IPUHIIUIIEI - IPUMEHSTD - METOIaMH MaTEeMaTUIECKOTO
MHCTpYMEHTapui bopmanuzannio MPUMEHEHUS! METOJIOB | METOJbI MOJICTTUPOBAHYS U aHAIIN3A;
(dbopManM3auy HAyYHO- | HAay4dHO- MaTeMaTHIECKOH MaTeMaTHIeCKON |- CHOCOOHOCTHIO TIOI00pa KOHTpOstbHbIE
TCXHHUYCCKHUX 3aJ1a4, TEXHHUYCCKHUX 3aa4 CTaTUCTHUKU U METOAa CTAaTUCTHUKHU U IIOAXOJAIIECrO MAaTEMATHYCCKOI'O BOHpOCI)I JJIsA
UCIIOJIb30BaTh B cepe KOHEYHBIX 3JIEMEHTOB | METOJ KOHEUHBIX |ammapara JUIsl peLeHus BOTPOCHI T MMUCBMEHHOTO
MIPUKIAAHOE pa3paboTKu u IIpY pEIIEHUN 3JIEMEHTOB B TEXHUYECKOU 3a/1a4n. 1P gKTquCKHM 3auera (24
IIPOrPaMMHOE MIPOEKTUPOBAHUSA IIPUKJIaAHBIX TEXHUYECKUX g:ﬂZIT{?II\:'K PIP ouera)
oOecrieyeHue s TPaHCHOPTHO- TEXHUYECKUX 3a/1a4. MIPHIOKEHUSX.
MOJEIUPOBAHUS U TEXHOJIOTHUECKUX
MPOEKTUPOBAHUS MaIliH U
CHCTEM U IPOIIECCOB KOMILIEKCOB




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mas Tpy10EMKOCTh AUCIUIUIMHBI COCTABIISAET 23.€. 72 Yaca, pacupeeieHue 4acoB 1o

BHJIaM pabOT ceMecTpaM MPEICTaBJICHO B TaOyHIIe 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOMNO cemecmpam

TpyroéMkocTh B yac

Bcer B 1.4. o
Bup yueOHoii paboTbl 0 ceMecTpam
yaco
B 1 cem
C UCIIOJIb30BaHUEM
®opmart n3yyeHus IMCHUNIMHBI DJIEMEHTOB
3JIEKTPOHHOTO
o0yueHus

O0mas TpyAI0EMKOCTb TUCHUTUIMHBI IO Y4eOHOMY IJIaHy 72 72
1. KonTtakTHas padora: 39 39

AynutopHas pab0oTa,B TOM YHCJIe:
3aHATUS JeKIMoHHoro tuna (JI) 17 17
3aHsTUs ceMuHapckoro tuna (I13-cemuHapspl, npakTHUECKHUE 3aHATUS U JIP) 17 17
nabopaTopHble pabotsl (JIP)

BHeaynuTopHasi, B TOM 4YucJIe 5 5
KkypcoBas paboTta (mpoekt) (KP/KII) (koHCcynbTanus, 3amura)
TEKYIIUI KOHTPOJIb, KOHCYJIbTAIMHU TI0 JUCIUTUTHHE 5 5
KOHTaKTHas paboTa Ha npoMexyroyHoM KoHTpoJe (KPA)
2. CamocTrosiTesabHas padora (CPC) 33 33
pedepat/scce (MOAroTOBKA)
pacuérHo-rpapuyeckas padora (PI'P) (moaroroska) 1 1
KOHTpOJIbHas paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOATCIIbHOC U3YYCHUC Pa3aCIOB, CAMOIIOATOTOBKA (npopa60TKa " IOBTOPCHUC
JICKIIMOHHOT'0 MaTepuaja U MaTepraia yueOHHKOB U Y4€OHBIX TOCOOMH, MOATOTOBKA K | 27 27
71a60PATOPHBIM U IPAKTUYECKUM 3aHITHAM, KOJJIOKBHUYM H T.J.)
ITonroToBka K 3a4ety (KOHTPOJIb) 5 5




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle K
OHTAKTHAS
(KOHTPOJIHpyeEMBbIE) e 5 2 HaumeHnoBaHnue Peanmzanus HaumeHnoBaHnue
pe3yJabTaThl E E o HCHOJb3yEMbBIX B paMKax pa3pa60TaHHOr0
OCBOCHUS: @ ":f ol 2 ol 5 = g AKTHBHBIX H IIpakTH4eckoi DJIEeKTPOHHOI0
xox YK; OIIK; TTK HaumenoBanue pa3aesioB, TeM = 2 s § ?i E E é Bug CPC MHTEPAKTHBHBIX T Kypea
M MHAUKATOPBI E: E é E E § g (93 o0pa3oBaTe/bHBIX | (TPyA0eMKOCTh B | (TPYI0E€MKOCTH B
JI0CTHKEHUSA 2 §§ = = § < = Te)mo.m)rm7112 gacax) gacax)
KOMIIETeHIH i = l% 2 é‘ J|© =
1 CEMECTP
Pa3zngen 1 MaremaTtnueckasl CTaTUCTHKA
Tema 1.1. OcHOBBI MaTEMaTHYECKOM popadoTKa 1 WHurepakTuBHas
TEOpHUH BEIOOPOYHOTO METO/Ia MTOBTOPEHUE JICKIHS, JISKIIUS C
JEKIIHOHHOT O 3apaHee
MaTepHuaa u 3aIUTaHUPOBAaHHBIMH
Marepuana omuoKamu,
2 2 4 Y4eOHHUKOB H npoOIeMHas JIeKIus,
y4eOHBIX TOCOOHii, rpyInmnoBas
OIIK-1 MOJITOTOBKA K JUCKYCCHSI, METOX
ggl};ﬂ;lS MIPAKTHIECCKUM paboTHI B MaJIbIX
HOTIK-5.1 3aHATUSAM rpynmnax, MeToj
«MO3TOBOW HITYPM»
Tema 1.2.IIpoBepka CTaTUCTHUECKUX npopaboTka u HuTepakTuBHas
TUIOTE3 MIOBTOPEHHE JIEKLUS, JIEKIHS C
JIEKIIHOHHOT O 3apaHee
2 2 4 Marepuana u 3aIlJIJaHUPOBAHHBIMU
Marepuana OIMOKaMH,
y4eOHUKOB U npoOIeMHast JISKITUs,
y4eOHBIX TTOCOOHI, TpymmoBas




Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOEHHSI: o |2 o|lE8e|l58F AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI E: E é z E § & ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
MOATOTOBKA K JMICKYCCHSI, METOJ
MPaKTHYECKUM paboTHI B MaJIbIX
3aHATUSIM rpyImmnax, MeTos
«MO3TOBOH LITYPM»
Tema 1.3. D1eMeHTHI KOPPETALUOHHO- npopaboTka u WHuTepakTHBHAS
PETPECCHOHHOTO aHaJH3a MOBTOPEHHE JIEKIUSL, JIEKIHS C
JIEKIMOHHOTO 3apaHee
Marepuaiia u 3aIUIaHUPOBaHHBIMHU
Mmarepuaina ommoOKamy,
2 2 4 Y9eOHHUKOB U npoOeMHast JISKIHs,
y4eOHBIX OCOOHii, rpyInmnoBas
MOJIrOTOBKa K JIICKYCCHSI, METO]
MPaKTHYECKUM paboTHI B MaJIbIX
3aHATUSIM rpyImmnax, MeTo]
«MO3TOBOM LITYpM»
Hroro no 1 pazneny 6 6 12
Pa3nen 2Merto1 HAUMEHBIINX KBaJIPaTOB
Tema 2.1. OCHOBHI peain3anyuy METo1a popaboTKa u WHuTepakTHBHAS
OIIK-1. HAaMMEHBIINX KBa/IPaTOB MOBTOPEHHE JICKLIUSL, JIEKIHS C
MOTIK-1.3 JIEKIIHOHHOT O 3apaHee
OIIK-5 ’ 9 4 Marepuaia u 3aIUIaHUPOBaHHBIMHU
MOIIK-5.1 Marepuana omMoOKamy,
Y4EOHHUKOB H npoOeMHast JISKIHs,
yueOHBIX TOCOOUH, rpynInoBast
MOJrOTOBKA K JICKYCCHSI, METOJ




Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIMpYyeMbIe) e z 2 HaumenoBanue Peanuzanus HaumeHnoBanue
Pe3yJIbTATHI =E HCIO0JIb3yEeMBIX B paMKax pa3paGoTaHHOrO
OCBOEHMS: @ E u|l 2ol 3 &8 AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM 3 2 g § é‘i E E é Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI 5 E é z E § & ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
IOCTHKEHHUS g é" L§ g E § l§ =~ Te)mo.llorm?ll2 gacax) gacax)
KOMIIeTeH M = l% = é‘ 3O &
MPaKTHYECKUM paboTHI B MaJIbIX
3aHATUSIM rpyImmnax, MeTos
«MO3rOBOH LITYPM»
Tema 2.2. MaremaTtudeckoe npopaboTka u WHuTepakTHBHAS
MOJIETUpOBaHue (peanbHas 3a/1a4a) MOBTOPEHHE JIEKLIHUs, JIEKITHSI C
JIEKINOHHOTO 3apaHee
Marepuaia u 3aIUTaHAPOBAHHBIMH
Mmarepuana ommoOKamHy,
5 5 9 Y4IeOHHUKOB U npoOIeMHast JISKIHs,
Y4e0HBIX TOCOOHIA, TPYIIITOBast
MOJIrOTOBKa K JIICKYCCHSI, METO]
MPaKTHYECKUM paboThl B MaJIBIX
3aHATUSIM rpyImmnax, MeTos
«MO3TOBOM LITYpM»
Hroro no 2 pa3neny 7 7 13
Pa3ngen 3 DnemenTsI Teopun TpadoB
npopaboTka u WnTtepakTuBHas
MOBTOpEHHE JEKLIUSL, JIEKIHS C
OIK-1 JIEKIIHOHHOT O 3apaHee
HOIIK-1.3 Marepuana u 3aIlJIJaHUPOBAHHBIMU
OIIK-5 Tema 3.10cHOBBI Teopuu TpadoB 2 2 4 Marepuana OImrOKamH,
MOIIK-5.1 y4eOHUKOB poGIEMHAS JIEKITHSL,
y4eOHBIX TTOCOOHI, TpymmoBas
MOJrOTOBKA K JICKYCCHSI, METOJ
NPaKTHYECKUM paboThI B MaJIBIX
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Bunel yueonoi padoTsl
Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOEHHSI: o |2 o|lE8e|l58F AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E é Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI E: E é z E § & 6 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHKEHHUSI g §L§ E E § l§ = TeXHo.Homﬁl2 gacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
3aHATHAM rpyImnax, MeTo
«MO3TOBOH LITYPM»
MpopaboTKa u HuTepakTHBHAS
TOBTOPECHUE JICKIUA, JCKIUA C
JICKIIMOHHOTO 3apaHee
Marepuaia u 3aIUIAHUPOBaHHBIMHU
Tema 3.2 TpaHCTIOPTHBIE aJITOPUTMBI Mareprasa oumbKam,
2 2 4 Y4IeOHHUKOB U TPOOTIeMHAS JISKIIHS,
TeopHi rpagok Y4e0HBIX TOCOOHIA, TPYIIIIOBast
MOATOTOBKA K JIMICKYCCHSI, METO]
MPaKTUYCCKUM pa6OTLI B MaJIbIX
3aHATUAM rpynmnax, ME€To/J
«MO3TOBOH LITYPM»
Hroro no 3 pasneny 4 4 8
HUTOI'O 3A CEMECTP 17 17 33
HUTOI'O no aucuun/jnHe 17 17 33
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymuii KOHTPOJIb OCYIIECTBIISETCS IO BCEM BUIaM Y4eOHOTO mporiecca: BEIOOPOUHBIN
YCTHBIN OIMPOC TI0 TeMaM JICKIIMOHHBIX 3aHATHH, pEIICHHE MPAKTHYECKHX 3a/1a4, KOHTPOJIbHBIC
paboTHI.

5.1. TunoBble KOHTPOJbHbIEC 3aJaHUSI WJIM HMHbIe MAaTepHaJibl, HEOOXOAMMBbIE ISl
OLlEHKHU 3HAHU, YMEHNH U HABBIKOB M (WJIH) ONBITA IeATeJIbHOCTH

Bomnpocel, uHauBMAyanbHBIE 3alaHus W 3aJayd MPEJCTAaBIEHbl B METOJUYECKHX
yKa3aHUAX K MpakTuyeckuM 3anatusiMm|[3.1 — 3.3], npeacraBieHHbIX B 1I. 6.3.

5.2. Onucanue noxkasarejeil 4 KpUTEepHeB KOHTPOJIA yCIIEBA€MOCTH, ONMMCAHUE IIKAJ
OLlEHUBAHUS

Jl7is OlleHKW 3HAHUW, YMEHUN, HABBIKOB M ()OPMUPOBAHHUS KOMIIETEHIIMH 1O AUCIUILTUHE
JUISl TEKYIEro KOHTPOJisi B ceMmecTpe (mepBasi U BTOpas KOHTPOJIbHAS HEHACINsI) MPUMEHSETCS
0aJIbHO-PETUHIOBASI/TPAAMIMOHHASL  CUCTEMa KOHTPOJS UM  OLEHKH YCIEBAaeMOCTHU
CTYJICHTOB.

Taobnuya 5 — banavHo-peiimunzoean cucmema OYeHUBAHUA

HIxana
3auer
OLICHUBAHUSA
41-50 3a4YTEHO
31-40 3a4YTEHO
21-30 3aYTEHO
0-20 HE 3a4TEHO

HpI/I MMPOMEKYTOUYHOM KOHTPOJIC (3aqu) yCIEBACMOCTb CTYACHTOB OLCHUBACTCA IIO
CHCTEME. «3auTCHOY»/ «HE 3a4TCHO», OLCHKa OMIpCACIIACTCA IO COBOKYIIHOCTH PE3YJIbTATOB

TCKYIICTO KOHTPOJIA YCIICBAEMOCTH 110 JUCIHUIIIIMHE.
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Tabnuya 6 — Kpumepuu oyenuganus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OUEHUBAHUS

Kputepun oneHuBaHus pe3yJabTaTOB 00yUeHH

Ko H HAHMEHOBAHHe Onenka Onenka Onenka Onenka
Ko/l 1 HAHMEHOBAHHe WHIMKATOPA «HEY/IOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbLHOY / «xopouio» / «OTIIHYHO» /
KOMIICTCHIAH NOCTIIKEHHSI / «HE 3a4TCHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
KOMIeTeHIHN 0-5v9% } 60-7v4% } 75-%9% § 90-190% )
0T Max PeUTHHIOBOM OT Max PeUTHHIOBOM OT Max PeUTHHIOBOM OT max PeUTHHTOBOI
OLIGHKU KOHTPOJISI OLIGHKU KOHTPOJISI OLIGHKU KOHTPOJISI OLIGHKU KOHTPOJISI

OIIK-1 Criocoben HNOIIK-1.3. He ymeeT npumeHsTh YMeeT npuMeHsTh YMeeT npuMeHsITh YBepeHHO yMeeT
CTaBUTH U pCUIATH HpI/IMCHﬂCT METOAbI MAaTEMATUYCCKOI'O aHajin3a U | MaTeMaTHYECCKOT'O MaTEMATHYCCKOI'O IIPUMCHSTH
Hay4YHO-TEXHUUYECKHE MaTEeMaTHYECKOT0 MOJEIIUPOBAHUS B aHanu3a u aHaau3a u MaTeMaTHYECKOTIO
3ajauu B cepe cBoeit aHauM3a u npodeccuoHanbHON MOJEJIUPOBAaHUS B MOJICJINPOBAaHUS B aHanmM3a u
npodeccuoHaNbHON MOJICIINPOBAHHUS B JeSITEIBHOCTH npogeccHoHaNbHON npodeccnoHaNbHON MOJIETUPOBAHUS B
JeSITETBHOCTH 1 HOBBIX npodeccuoHaNbHOM JeSITeIbHOCTH Ha JeSTeTHbHOCTH Ha npodeccCHoHANEHON
MEXIUCLUIUINHAPHBIX JeSITeNbHOCTH Ha4aJIbHOM ypPOBHE CpeJHEeM ypOBHE JesITeTbHOCTH
HallpaBJIEHUH C
WCTIOJIb30BaHHEM
€CTECTBEHHOHAYYHBIX U
MaTEeMaTHYECKUX
MOJEJIEN C y4eTOM
MOCIETHUX TOCTIKEHUN
HAYK{ ¥ TEXHUKHU
OIIK-5 Cnocoben HNOIIK-5.1. He ymeet ucnonb3oBath ‘YMeeT ucrosib30BaTh YMeeT ucnoab30BaTh YBepeHHO yMeeT
MPUMEHSTh OcymecTBisier MaTeMaTH4ecKOoe MaTeMaTHYecKOoe MaTeMaTHYeCcKOe UCIIOJIb30BaTh
WHCTPYMEHTapUi (dbopmanuzannio MOJIEIIUPOBAHUE TIPH MOJIEIIMPOBAHHUE TIPH MOJIEJIMPOBAHHUE TIPH MaTeMaTHYeCKOe
¢dbopManu3anyuy HaAyYHO- | HAYYHO-TEXHHYECKUX MPOEKTHPOBAHUM CHCTEM U | MIPOSKTUPOBAHUHU CUCTEM | IPOEKTHPOBAHUH MOJIEJIMPOBAHKE MIPH

TCXHUYCCKHUX 3a/1a4,
HCIOJIb30BaTh
MPUKIATHOE
MPOTPaMMHOE
obecrieyeHue UIst
MOJICJTUPOBAHHS U
MPOCKTUPOBAHHSI CHCTEM
M TIPOLIECCOB

3aja4 B chepe
pa3paboTKu 1
MPOCKTUPOBAHHMS
TPaHCIIOPTHO-
TEXHOJIOTMYCCKUX
MAIlIH 1 KOMIUIEKCOB

MPOIIECCOB

Y [IPOLIECCOB Ha
HayaJlbHOM YPOBHE

CHCTEM U TIPOIIECCOB
Ha CpeIHEM YPOBHE

IMPOCKTUPOBAHNU CUCTEM
U IMpoueccoB
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 Bentuens E.C. Teopus BepositHocTeii: YueOnuk s By3oB / E.C. Bentuens. -5-:
e.u31., crep. - M. Beicuriik.,1999. - 576 c.

1.2. I'mypman B.E. Teopus BeposiTHOCTEH 1 MaTeMaTHYeCKasi CTaTUCTHKA: Y4eO. mocodue /
B.E. I'mypmasn. -10-e u3n., crep.- M.: Beicurik., 2004.- 479c¢.

1.3. IIucemennsiii JI. T. KorcnekT nekiuii 1Mo BeIciiel matematuke. B 2-x gactsax. Yacts 2
/ . T. Ilucemennsiid. -M.: Afipuc-IIpecc - 2018 r. - 256 c.

6.2. CnpaBouHo-Oubuorpaduyeckas aureparypa

2.1. Beiroackuii M. 1. CripaBounuk mo Beiciiedd matematuke / M. S. Beiroackuii// ACT -
2019 r.— 704 c.

2.2. I'mypman B.E. PykoBOACTBO K peHIEHHIO 3aJad [0 TEOPUH BEPOSTHOCTEH U
MaTeMaTU4YecKol cTaTUCTUKH: Yuebd. nmocobue/B.E.I'mypman. -11-eu3n., nepepad.-M. Beicuiuik.,
M.: Bercur.ik., 2007.-406¢.

2.3. IMucemennspiii JI.T. KoHCHEKT JEKIUI MO TEOPUU BEPOSTHOCTEM U MaTEMaTUYECKOM
cratuctuke.-M.: Aipuc-nipecc, 2004-256c¢.

6.3. MeTonnueckne yKa3aHusl, peKOMEHIAIUM U IPyrHe MaTepuasbl K 3aHATHAM

6.3.1 Memoouueckue ykazanus, pa3padomannsle NPenooasamenimu:

3.1. PyKkoBOACTBO K pENICHHIO 3a7ad IO TEOPUU BEPOSITHOCTEW M MaTeMaTH4eCKO
CTaTUCTHKE [ DNEKTPOHHBIE TeKCTOBbIE HaHHbIe]| YueOHnoe nocooue/ JI.H. Epodeera, C.B. Jlemena;
HI'TY um. P.E. AnekceeBa. — H. Hosropog, 2014.

3.2. Anuxosckuit B.B., Epodeesa JI.H. Maremarnueckas cratiuctuka. OCHOBHbIE TOHSATHSL.
3amaun. PykoBoacTBO Kk pemieHuto 3amad: yded. mocobue / Humxeropon. roc. yH-T uM.
P.E. AnekceeBa. — H. Hoeropog, 2013.

3.3. Hcnonp3oBaHW€ NPUKIAIHBIX MPOrPAMMHBIX CpPEICTB IMpPU PEIICHHH 3a7ad
MaTEeMaTHYECKON CTAaTUCTUKHU: y4eOHO-METOMA. MOocoOue Ui CTYACHTOB BCEX CIEIUaIbHOCTEH U
Bcex ¢opm oOyuenus / HI'TY um. P.E. Anekceera; cocr.: JI.H. Mazynosa, H.B. Moxuuna, H.B.
FOposa. — H. Hosropon, 2021.—45 c.

6.3.2 Memoouueckue ykazanusn, pazpadomanuvie HI'TY

3.1. Metoauyeckue pEeKOMEHAALMKA IO OpTaHM3alMH ayAUTOpHON paboThl. [IpUHSATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata ob6pamenns 23.09.2015.

3.2 MeTtoanveckne peKOMEHAAIMU MO0 OPraHU3aldd U MJIAHUPOBAHUIO CAMOCTOSITEIIbHOM
paboTHI CTyeHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-metoauueckum coetoM HI'TY um. P.E.
Anexceesa, IIPOTOKOJI Ne 2 oT 22 amnpes 2013 r. ONEeKTPOHHBIN
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aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTonoB  oOyuenusi», EpmakoBa T.WM., MHWeamkun E.I'., 2013 r. DaeKkTpoHHBII
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMAIIMOHHOE OBECIIEYEHMUE JJUCHUIIJINHBI

VYueOHbIII mpouecc MO JUCHHMIUIMHE O0OeCreYeH HEOOXOAMMBIM  KOMIUIEKTOM
JIMIIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOr0 MPOTPAMMHOTO OOECIICUCHHsI, B TOM YHCIIE
OTEUYECTBEHHOTO IMPOMU3BOJCTBAa (COCTAaB MO JUCUUIUIMHE ompeaeneH B Hactosed PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

Ilepeuenb  pecypcoB  HH(POPMANMOHHO-TEJICEKOMMYHUKAUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX IJISI OCBOECHUS TUCHHUILINHBI (MOYJIs1)

[lepedyensb mporpaMMHBIX TPOYKTOB, UCIIOJIB3yEMbBIX TIPU MPOBEACHUHU PA3TMYHBIX BUIOB
3aHATUN MO TUCIUIUIMHE (OTKPBITHIM JOCTY):

1. Koncynprantllntoc [OnexktponHsiit pecypc]: CrnpaBouHas mpaBoBasi cucreMa. - Pexum
noctymna: http://www.consultant.ru/.

2. Hayunas  osmextponHas  Oumbmmoreka  E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DuekTpoHHas OubanoTeyHas cucrema [lOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCUTETA
cepBuca [DneKTpoHHBIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4. DnekTpoHHO-OMOIMOTEUHAss cucTeMa Znanium.com [DNeKTpoHHBINH pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpbITOE 0Opa3oBaHue [DICKTPOHHBIH pecypc]. - Pexxum moctyma: https://openedu.ru/. -
3arn ¢ sKpaHa.

6. Polpred.com. Ob63zop CMHU. [loarnomexcmosas, muocoompaciesas odaza oauuvix (B/])
[Dnexmponnsitl pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4Hou u mMexHu4ecKou uHgopmayuu
(BUHUTH PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbILL
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Yuueepcumemckas ungopmayuonnas cucmema Poccua [Onekmpoumuswiti pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

ITepeyens mporpaMMHOro obecnedyeHuss M HMH(POPMAIMOHHBIX CIIPABOYHBIX

cucTremM
Taoauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHEM
Ne HaumenoBanue ObC Ccbuika, Mo KoTopoit
ocymectasercs aocryn Kk I6C
1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 JlaHb https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
Taonuuya 8 - Ilepeuenv npozcpammnozo obecnevyenusn
IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecnevyenune
YHHBEpCHTeTe HAa JOTOBOPHOI OCHOBE CcBO0OOJHOI0 pacnpocTpaHeHHus!
MicrosoftWindowsXP, Prof, S/P3 (moamucka Open Office 4.1.1
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIPOCTPAHEHUS

DreamSparkPremium, gorosop NeTr113003 ot 25.09.14)

(mumensussApache License 2.0)

Microsoft Windows 7 (moanucka MSDN 4689, noanucka
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (utien3ust Ne 43178972)

Windows XP guit. Ne 65609340

Office 2007 siui. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

Koncysnprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn.9 ykazanmepeueHb MpodeccHOHAIBHBIX 0a3 JaHHBIX W HH(OPMALUOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecriedeH AOCTYyN (yAaJeHHBI NocTym). /laHHBIA mepedeHb
MOJJIEXKUT OOHOBJIEHUIO B cooTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HaMTW TOJNE3HYI A Kypca MHPOpPMalWio, B T.4. CTATUCTHYECKUE WM CIPAaBOYHBIE

JTaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KYpCHI U T.JI.

Taonuya 9 - Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

CO8peMeHHbIX npogheccuonanvuvlx 06a3

OaHHBIX U

Hocryn k pecypcy (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHOi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCHIIKH/A0CTYI U3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 baza  pmaHHBIX  CTAaHZAPTOB W PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnexkTpoHHas  0Oa3a  u30paHHBIX  cTarei .

2 P P http://www.philosophy.ru/
dbunocodum

3 EIuHbI apXuB 5KOHOMHYECKHX M COLMOJIOTHYecKuX | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
baser  mamapix HamwoHanmsHOTO — coBeTa

4 - http://www.ncva.ru
OLICHOYHOH JIeITeIHOCTH
CnpaBoyHas MpaBoBas cHCcTeMa .

5 JOCTYTI U3 JIOKAJIbHOM CeTH
«Koncynprantllitocy
HNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JOCTYII U3 JIOKAJTbHOM CEeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JIs1 UTHBAJINJIOB U JINIL C OB3

B Tta6xn.10ykazaHnnepedeHb

o0pa3oBaTeIbHbIX

pecypcoB,  HUMEKMUX  (HOPMBI,

AIAlITUPOBAHHBIC K OIpaHUYCHUAM HX 3O0POBbBA, a4 TAKIKC CBCACHHA O HAJIMYWU CICIUAJIBHBIX
TEXHUYCCKHUX CpCIACTB O6y‘IeHI/I5[ KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I10JIb30BAHUSI. HpI/I
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/

3aMOTHEHUH TaOMUIBI MOXET OBITh MCHOJB30BaHA MH(OpMAIUs, pa3MEIICHHAs B TOJpa3ielne
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Taonuya 10 - Obpazoseamenvusie pecypcol 014 uneaniuoos u auy ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIUATBHBIX
TeXHHYECKHUX CPeJACTB 00yYeHHs
KOJUIEKTHUBHOT0 ¥ HHAMBH/YaJIbHOI0
N0J1b30BAHUS

Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
Ne NMPUCTOCO0JIEHHBIX IS MCIOJIb30BAHUS
uaBajgugamMu u gunamu ¢ OB3

1 OBbC «KoHCYJIBTaHT CTYJEHTa» 03BYYKa KHHT M yBeJIM4eHue mpudra
crenHanbHOe MOOUIIBHOE MTPUIIOKEHHE -
2 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIIPOU3BOAMT TEKCThI KHUT U MEHIO
HaBUTallUU
3 OBC «Opaiit» BEPCUS TSI CIIA00BUIATITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE J1JIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

YueOHbIC ayTUTOPUNUIJI TPOBEJACHUS 3aHATHM o THUCITATIIIMHE, 0CHAIIICHBI
000pyIOBaHHEM U TEXHHUYECKUMH CPEJCTBAMU OOYYCHHS, COCTAaB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pa3ielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii u nomeujeHui 0
CamocmoamenvHou padbomol CmyoeHmoe no OUCUUNIUHE

HanmeHoBanue
N . IlepevyeHb THIEH3MOHHOTO
ayIuTOPHii U OcHaIEHHOCTHAY TUTOPHIA
. . . NPOrpaMMHOI0 0GeceYeHus.
Ne NoMeIneHui 1Jast NMoMeIleHUi 1 moMeleHuii 115
. . PexkBH3HTHI NOATBEPKIAIOLIETO
CaMOCTOATEJILHOI CaMOCTOSITEJIbHON PaGoThI
AOKYMEHTa
padoThl
1 1126 1. Jlocka mesoBast 1. Windows 7
[IpodeccnonanpHas (uuen3us
JlaGopaTopHas 2. TeneBuzop LG Smart-TV 55041-005-5563565-86081)
MYJIbTHMEINiTHAs 2. Microsoft Office
AyUTOPHUS 3. IIK IntelCeleron-1200/2 crangaptbii 2010 (uueHsus
"KomnsoTepHoe GbRAM/NVIDIAGeForce/ 02278-592-2972951-38292)
MO/IeJMPOBAHHUE " HDD 500 3. AutoDesk AutoCAD 2012
npoexkTupoBaHue' (cepuiinbiii Ne540-46966181
yuebHOro kopmyca Ne 1 4. TIK AMD Ryzen 5 2600/16 ceTeBast JTUIEH3HUS
ISt HPOBEJICHUS Gb RAM/SSD 256/HDD 85769EMS_2012_OF)

Y4eOHBIX 3aHITHH.

603950,
Huxeroponckas
obmacte, r. Hkuuit
Hogsropoa, yn. MunuHa,
oM 24, kop. 1

1000- & mrr.

5. HnmocTpaTHBHBIHA
Marepuanl IO YCTPOUCTBY
MaliiH Ui 3€MJITHBIX
pabor

4, 7-Zip, Adobe Reader 11

5. WinDjWiew 1.0.3

6. PTV Vissim 6 (Students)

7 KMPlayer

8. K-Lite Codec

9. Daemon Tools Lite

10. Windows 10 Pro s

6. Wnmoctparnsublii 00pa3oBaTeIbHBIX YUK ICHUIA
Marepuan  (MacITabHble | (qupemsus  00378-60400-65005-
MoJIeIn MaIluH M| AA349)-8 mr.
3EMJISTHBIX pabot cl F
NOJBKHBIME _ pabouuMu
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HaumenoBanue
ayJAUTOPUH 1

OcHalleHHOCThAY AU TOPUii

IlepeyeHb JIUIEH3UOHHOTO
NPOrpaMMHOro odecrneyeHns.

Ne NMOMeEIIeHUH 119 MOMEIIeHU ¥ MOMeIleHu 1JIs
. . PexBu3nTHI NOATBEPKAAOLIETO
CAMOCTOATEJIBbHOHN CaAMOCTOATECJIBbHOHU paﬁOTbI
JIOKYMEHTa
padoThI

opraHaMu)

7. HWnmocTpaTHUBHBIN
Marepual 10 HpaBI/IJ'IaM
JIOPO>KHOTO IBIDKECHUSA
(TuTaKaTs)

8. TlocamouHsix mecT - 28.

2 YuraabHblii 320 HHOCTH 000pyJIOBAaHHEM H 1. Microsoft Windows 10
HTB Ne 2202 | TeXHHYECKHMH cpeacTBaMu Professional (moamucka
yuebHoro Kopmyca Ne | o0yueHusi: DreamSpark Premium,

2 1A noroBop Ne 0509/KMP ot
CaMOCTOATENbHOI 1. Paboune MecTa, 15.10.18)
pa6OTBI CTYJICHTOB. OCHAIIICHHBIC

NEPEHOCHBIM 2. ConsultantPlus(zorosop

603155,
Hwxeropoackas
o6actb, r. Humxawuii
Hosropogn, yi.
Mununa, goM 245,
Kop1. 2

o0opynoBaHueM (HOyTOyK
HP — 21 mr.)

2. TIK na 6aze Intel (R) CPU 3.

2140, 1.6 I'Tu., O3V 2I'6,
160 I'b HDD,
MoHuTopl7" — 1 mr.

3. IIK moakirodeHbl K ceTu 4.
«HTepHer U
o0ecnieunBarOT JOCTYNl B
INEKTPOHHYIO
UH(OPMAIHOHHO- 5.
00pa3oBaTeNbHYI0 Cpeay
YHHUBEpCUTETA

Ne0332100025421000113
or 10.01.22)

Texakcnept (I'paxnancko-
IpaBoBOM A0roBop Ne
0332100025421000112 ot
28.12.2021r.)

AUNBC «Merallpo» Bepcus
3. (HoroBop Ne 28-14/19-
41 ot 23 oxTs0psa 2019r.)

MicrosoftOffice 2007
(Homep nunen3um -
44804588)

OC Microsoft Windows
OEM- 21 wrr.

Dr.Web (c/m H365-W77K-
B5HP-N346 ot 31.05.2021)

10. METOAUYECKHUE PEKOMEHJALIMHN OB YYAIOIIUMCHA

11O OCBOEHUIO JUCIIUITJIMHbI

10.1. O0mme MeToAMYECKHE PEKOMEHIAUMH I O0Y4YalOIMXCS [0 OCBOCHHIO
JAMCHUILIHHBI, 00pa3oBaTeJbHbIe TEXHOJIOTHH
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JlucummimHa  peanu3yercs TMOCPEACTBOM  TPOBEIACHHS  KOHTAKTHOM  PabOTHI  C
oOydaromuMucs (BKJIIOYas MPOBEIEHUE TEKYIIEro KOHTPOJS YCIHEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 0OYUYAIOIIMXCS ¥ TPOMEKYTOUHON aTTECTAIHH.

KonTaktHas paboTa MOXKeT ObITh ayUTOPHOMN, BHEAYAUTOPHOM, a TaK)Ke MPOBOJUTHCS B
AJIEKTPOHHON HH(OpPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcurera (namee - OHOC). B
ciIy4yae MPOBEJCHUS YacTU KOHTAKTHOW pabotel mo aucuuminae B DMOC (B COOTBETCTBUU C
pacmnrcaHueM YYeOHBIX 3aHSTHIA), TPYAOEMKOCTh KOHTakTHOUW pabcoTel B DMOC sKBHUBaleHTHA
ayIuTOpHOM paboTe.

[IpenogaBanue  AMCUMIUIMHBI  BEAETCS C  NPUMEHEHHEM  CIEAYIONIMX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHA:

— HHTEpaKTUBHAs JICKLNUS;

— JIEKIMS C 3apaHee 3aIUIaHHPOBAHHBIMU OLIMOKaMH;

— npobiieMHas JIEeKIHS;

— TpyMNIoBas JUCKYCCHUS,

— MeToJ paboThl B MaJIBIX TPYIINAX;

—  METOJ «MO3TOBOM HITYPM»;

— 0amIbHO-PEUTUHTOBAS TEXHOJIOTHS OLIEHUBaHUs (TIpY HAJIWYHH);
— pacuetHas paboTa.

[lo uroram Tekyliel ycHeBaeMOCTH CTYAEHTY MOJKET ObITh BBICTABJIEHA OLEHKA IIO
MIPOMEKYTOUHOM aTTecTallud B COOTBETCTBHM 3a HaOpaHHBIMU 3a cemecTp OamnamMu.CTyIeHTHI,
BBITIOJTHUBIIIAE BCE O0SI3aTCIIbHBIC BHU/IbI 3aIJITAHMPOBAHHBIX YUCOHBIX 3aHITHHA K TPOXOXKICHHUIO
MIPOMEXKYTOUHOM aTTecTaluu (3a4eTy).

Pe3yabTaT 00yuyeHusi cuntaercss c(pOpMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJIepKaHre Kypca OCBOCHO MONHOCTHIO. [Ipu yCTHBIX coOecenoBaHUsAX CTYIEHT
MCYEPIBIBAIOIIE, TOCIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; cBOOOJHO
CIpaBisieTCss € 3aJadaMH, BONPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONTHUTENbHBIA MaTepuan. Bce mpeaycMoTpeHHble pabouedt ydeOHOM mporpamMMmoi 3adaHus
BBITIOJTHEHBI B COOTBETCTBHU C YCTAaHOBIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
aHAJIM3UPOBATh TOJYYECHHBIE PE3YyJIbTaThl, MPOSBISIET CAMOCTOSITEIIBHOCTh TPH BBITOJTHEHUH
3a7laHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOIHOCThIO0. IIpu yCTHBIX cobeceoBaHUSAX CTYIEHT
MOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3JlaraeT y4eOHbIM MaTepuan; CIpaBiseTcs ¢
3a/ladyaMH, BOTPOCAMHM W JPYTMMH BUIAMH 3aJaHUM, TPeOYyIOIIWX MPUMEHEHHs 3HaHUHN; BCe
MpeayCMOTPEHHBbIE paboueld y4eOHOW MpOrpaMMON 3aJaHusi BBIOJTHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSMHU, CTYACHT CHOCOOCH aHAIM3UPOBAThH MONTYYECHHBIE PE3YIbTATHI;
MIPOSIBIISIET CAMOCTOSTEILHOCTh TIPH BBIMTOJTHEHUH 3aJaHUN

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT MPU BBITOTHEHUN
3aJJaHUil HEe JAEMOHCTpUPYET 3HAaHUM y4eOHOro marepHala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMU 3aTPYIHEHUSMHU BBITIONHSCT 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHHH,
KaueCTBO BBIMOJHEHHBIX 3aJIaHUA HE COOTBETCTBYET YCTAaHOBJICHHBIM TPEOOBAHUAM, KaY€CTBO MX
BBITIOJTHEHHS OIICHEHO YUCIIOM OassioB HIDKE TpeX MO OICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToan4yeckue yKa3aHus ISl 3aHATHNJIEKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC MPEAnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHUE OCHOBHBIX BOITPOCOB
TEMaTHUYECKOTo IJIaHa. B Xo/1e TeKIIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BbIE BOMPOCH! B paMKax
KOKIOM TeMbl IuCHUILTMHBI(TaOmua 4). O0o03HA4YalOTCA KIIOYEBBIE AaCIEKThI TEM, a TaKkKe
JENal0TCS aKIeHThl Ha Hawmboyiee CIIOKHBIE M BaKHBIC TIOJIOKEHUS HM3y4yaeMOro Marepuana.
Marepuanbl JEKIMA SBISIOTCS  OMOPHOM OCHOBOW JIJIi TOATOTOBKHA OOYyYarOIIUXCA K
NPAaKTUYECKUM 3aHATHSIM / J1a00OpaTOpPHBIM paboTaM M BBIMOJHEHUS 3aJaHHi CaMOCTOSTETbHOU
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paboThl, a TaKKe K MEPOIPHITHUSAM TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOUHOM
aTTeCTalluy 10 AUCLUILINHE.

B Xxozme JNEeKIMOHHBIX 3aHATHH PEKOMEHIYETCSBECTH KOHCIEKTUPOBAHHE Y4E€OHOTO
Mmarepuaa.

10.3. MerToanyeckue YKa3aHUSI 10 OCBOEHHI0 JIMCHUIUVIMHBI HA 3aHATHAX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHKUE HABBIKOB PELLICHMS MPAKTHUECKUX
3a/1a4, IPUMEHSS IOJyUYEHHBIE TEOPETUUYECKUE 3HAHUS, a TAK)KE HAaBBIKOB CaMOCTOSITENIbHOM
paboThI 1O/ PYKOBOACTBOM NPENOAABATEINsL.

Ha npakTuueckux 3aHATHSAX MPOBOJIUTCS PELIEHUE PACUETHBIX 33aJad U YINPAXKHEHUH B
nporecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM ILUIaHE MPOOJeM U IPOBOIATCS B
Tpex ¢popmax:

1)ycTHBII OIPOC CTYIEHTOB MO0 KOHKPETHOM TeMaTHKe MPaKTUYECKOTO 3aHATHS;

2) pelieHue 1 00bSICHEHNE TUIOBBIX 3a/1a4 110 IaHHOH TeMe;

3) camocrosTenbHas paboTa CTYAEHTOB C UCIHOJIb30BAHUEM YU4EOHBIX MOCOOUH, JEKIUH 1
KOHCYJIbTAllMM NpenojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aaHUH.

10.4. Meroan4yeckue yKa3aHus M0 CAMOCTOSATEJIbHOM padoTe 00y4arOIIuXCcst

CamocrosiTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOydarollerocs K ayAUTOPHBIM
3aHATUSAM M MEPOINPHUATUSAM TEKYLIEro KOHTPOJS U MPOMEKYTOUHOW aTTecTaluy MO U3ydaeMou
JUCHUTUTHHE. Pe3ynbTaTel 3TOH MOATOTOBKM MPOSIBISIFOTCS B AKTUBHOCTH OOYYaroIIerocs Ha
3aHATUSX M B KAaueCTBE BBINOJIHEHHBIX IMPAKTUYECKMX 3aJaHUN M Jpyrux (opM TeKyIIero
KOHTPOJISL.

[Ipy BBIMONHEHUM 33JaHUM JJIsI CAMOCTOSITETILHOM PabOThl PEeKOMEHAyeTcs MpopadoTKa
MaTEepUAIOB JIEKUMH M0 KaXJOW MNPONUIACHHOW TeME, a TaKKe H3Yy4eHHE PEKOMEHIyeMOU
JUTEpATyphl, IPEACTAaBICHHON B pa3jene 6.

B mpormecce camocToATENbHON padOTHI MPH HM3YYEHUH AWCHUIUIAHBI CTYACHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyTUTOPUAX ISl CAMOCTOSATENBHOM paboThI
(ykazano B Tabn. 11). B ayauropusx HMeEETCSAOCTYN uepe3 HH(POpPMalMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTPOHHOM MH(OpMaIMOHHO-00pa3oBaTeIbHON
cpene ynusepcurera (QMOC) u anexrponHoit 6undnuoreunoit cucreme (3bC), re B aneKTpoHHOM
BUJIE pAacIojlaraloTcsi ydeOHble M y4eOHO-METOIMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBbI JIsl CAMOCTOSATEIbHON PaOOTHI MPU U3YUYEHUU JAUCLUIIINHBI.

Jns obyvaromuxcs Mo 3a04HOi (opMe 00ydeHus camocTosiTesbHas paboTa sBIseTcs
OCHOBHBIM BHJIOM Y4€OHOI 1eATeIbHOCTH.

10.6. MeTonnueckue yKazaHus 1Jisl BbINOJHEHUsS]I KOHTPOJIbHBIX padoT
ITpu uzydyenun kypca "llpuknannas matematuka' npoBoautcs 1 pacdyeTHo-rpaduyeckas
pabota o Teme "TpaHCHIOPTHBIE ANTOPUTMBI Teopun rpadoB'mo pazaeny 3, Tema 3.2 (Tabiuma 4).

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUTIJIMHBI
TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIE MaTepuajbl, He00X0AUMbIe /ISl OLleHKH
3HAHUH, YMEHHN i, HABBIKOB M (MJ/IM) ONBITA B X0/I€ TEKYIero KOHTPOJISl yCIIeBaeMOCTH
Bonpocel, nHAMBUAYaAIBHBIE 33aHUS U 33Ja4H [IPEICTABICHBl B METOJUYECKUX yKa3aHUAX
K IIpaKTU4eCcKuM 3aHATusM[3.1 — 3.3 ], npeacraBineHHbIX B 1. 6.3.
Ilpumepvr munoeswvix 3a0anuii:
11.1.1. TunoBbIe 3aJaHUS K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM

1. Tema 1.2."IIpoBepka cTaTuCTUYECKUX rUNOTE3"
[IpousBeneHsl M3MEpEeHUsT OTKIOHEHUM pa3Mmepa AeTajied OT cTaHaapra. Pe3ynbrars
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cBezieHbl B Tabnuily. [locTpouTs rucrorpamMmy, BBIIBUHYTH THIIOTE3y O 3aKOHE PACHpPEICTICHHS
HCCIIEyeMOH CIIy4allHOM BEJIIMYMHBI M C MOMOLIBIO0 KpuTepus cornacus Ilupcona npu 3agaHHOM
ypoBHe 3HaunMocTd ¢« = 0,01 npoBepuTh AaHHYIO THIIOTESY.

['paHu1Ibl OTKIOHEHUM 7-9 9-11 11-13 13-15 15-17
Yuciio geraneit 5 23 41 20 11

2. Tema 1.3. "DyemMeHTbI KOPPEIAIUOHHO-PErPECCUOHHOIO aHaIn3a"
B tabmuie nano pacnpenenenue 100 mpob pynsl o copepkanuro okucu xkene3a X (%) u
3akucu xene3a Y (%):

Y X
40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
0-6 4 6
6-12 6 6 8
12-18 1 2 14 3
18-24 6 18 2
24-30 4 10 2
30-36 6 2
Tpebyercs:

a) Haiitu ycnoBHble cpeaHue Y, U MOCTPOUTh SMIMPHUUYECKYIO JIMHUIO perpeccunt Y Ha X .

0) BeruncauTh BBIOOPOUYHBIN KO3(DPUIMEHT KOppENsiMK, MTPOBEPUTh €r0 3HAYUMOCTh U
CZENIaTh BBIBOJ O CBSI3M CIy4YallHbIX BeJIMUUH X U Y .

11.1.2. TunoBble 3a1aHNsl K pacyeTHO-Tpaduyeckoii padore
«OCHOBHBIE AJITOPUTMbBI TEOPUU T'PAD®OB»

Lenp 3anaTHS — TpUOOpETEHNE MPAKTHYECKUX HABBIKOB IIPUMEHEHUS aITOPUTMOB TEOPHH
rpadoB, UCTIOIB3YEMBIX JUISI MOJICITMPOBAHUS TPAHCTIOPTHBIX MTPOIECCOB.

[IpenBapuTenbHble yKa3aHUS

1. Ilepen BbImonHEHUEM JA0OPAaTOPHON pPabOTHI KAkl CTYAEHT JOJDKEH H3Y4YHUTh
TEOPHIO BOIIPOCa MO0 MMEIOLIEMYCs JIKLIMOHHOMY MaTepualy Wi y4eOHUKY, U O3HAKOMUTHCS C
OIHCaHHEM PAOOTHI.

2. PaboTa BBHINONHAETCS WHAMBHIYaTbHO KaXIBIM CTYIEHTOM IO PYKOBOJCTBOM
Tperno/iaBaTers.

3. 3ammch MCXOMHBIX NTAHHBIX JUIS BBITIOJHEHUS PaOOTHI OCYHIECTBISICTCS HA MMEHHOM
OyMa)XHOM JIUCT€ W TPEIBSIBISACTCS TPENOJABATEII0 JJIsi BU3WPOBAaHUS TIepel HavajaoM
BBITOJIHEHUS pabOTHI.

4. K Havady CcIEAyIOUIero 3aHATUS CTYyAEHT oQopMiIseT M CHaeT IpernogaBaTelto
3aKOHYEHHBIH OTYEeT N0 TmpeAblayliell paboTe. 3ammra oOT4eTa IMPOUCXOAUT B  Gopme
cobece]0BaHUs IPENOIaBaTelisi CO CTYACHTOM I10 TEOPETUYECKUM BOIPOCAM, OTHOCSIIUMCS K
BBINOJIHEHHOM padote. PaboTa nmpenocraBnsercs Ha OyMa)KHOM HOCHTENE B PacliedaTaHHOM BUJIE
T00BIM pycudupoBanHbIM mpudTom 12 — 20 pazmepa.

5. KOHTposIbHBIE BOMPOCH! OMPEAEIAIOTCS MPENOoIaBaTEIeM B paMKax COOTBETCTBYIOIIEH

TeMaTHKU padoThl. KomnuecTBO OCHOBHBIX BOIIPOCOB COCTABISET 2-3.
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[To ycMoTpeHuto mpemnojaBatesst MOT'YT OBITh 3aJaHbI AOMOJHUTENbHBIE BOIPOCH], HO HE
6onee aByx. OTBETHl Ha BOMPOCH OCYHIECTBISIOTCS B YCTHOH (opme. B mpormecce 3amuThi
n1abopaTopHOi paboThI CTYACHTY HE Pa3pemiaeTcsl UCMOIb30BaTh KOHCIICKTHI JICKIIUH, Y4eOHUK H
T.IL.

6. [ToaroroBka K 0TBETaM Ha KOHTPOJBHBIC BOMIPOCKHI IIPOBOIUTCS BO BHEYPOUHOE BpEeMs U
OTHOCHUTCS K CAMOCTOSITETIbHOM paboTe CTYyIEHTOB.

Hngpopmayuonnsiii mamepuann.

1. IlocTpoenne rpapa MUHMMAJIBLHOTO Beca

MuHuManibHOE OCTOBHOE JepeBO (WM MUHUMAJIbHOE MOKPBIBAIOIIEE JEPEBO) B
CBSI3aHHOM, B3BEILICHHOM, HEOPHEHTHPOBAHHOM Tpade — 3TO OCTOBHOE JEpeBO 3TOro rpada,
UMEIOI[ee MUHUMAIIBHBI BO3MOXKHBIA BEC, TIE MOJ BECOM JiepeBa MOHUMAETCS CyMMa BECOB
BXOJISIIIIMX B HETO pEoeEp.

3amaya 0 HaXO0XJICHUA MHHHUMAJILHOTO OCTOBHOTO JIEPEBa YacTO BCTPEUASTCS B MOIOOHOM
MOCTaHOBKE: IOMYCTHM, €CTh N TOPOA0OB, KOTOPhIE HEOOXOIUMO COEAMHUTH JOPOTaMH, TaK, YTOObI
MOKHO OBLIO J0OpaThcsl U3 J0OOro ropoja B J000M Apyroi (HampsMyr WIH 4yepes3 Apyrue
ropona). Paspemraercs cTpouTh AOPOTHM MEXIY 3aJaHHBIMA TapaMyd TOPOJOB M H3BECTHA
CTOUMOCTh CTPOMTENHCTBA Ka)J0H Takoil moporu. TpeOyercs pemuThb, Kakue UMEHHO OpOTHU
HY>KHO CTPOHUTB, YTOOBI MUHIMH3UPOBATH OOIIYI0 CTOMMOCTh CTPOUTEILCTRA.

Ora 3ama4a MOXKeT ObITh CHOPMYIMPOBAHA B TEPMHHAX TeopwH TpadoB KaK 3agada o
HAXO0XJICHNM MUHUMAJIBHOTO OCTOBHOTO JiepeBa B rpade, BEepIIMHBI KOTOPOTO MPEICTABIISIOT
ropoja, péopa — 3TO Mapbl TOPOJOB, MEXKTY KOTOPHIMH MOYKHO MPOJIOKHUTH MPSIMYIO JOPOTY, a
Bec pedpa paBeH CTOMMOCTH CTPOUTENIHCTBA COOTBETCTBYIOIIEH JOPOTH.

AJITOPUTMBI

CymiecTByeT HECKOJIBKO aJITOPUTMOB JUUISI HAXO0KICHUSI MUHUMAJIBHOTO OCTOBHOTO JIEPEBA.
Hexkotopsle Hanbosiee U3BECTHBIE U3 HUX MEPEUNCIICHBI HIKE:

Anropurm [Ipuma;

Anroputm Kpackana (i anroputm Kpyckana);

AnroputMm bopyBku.

Anroputm IlppumMa  — aIropuT™M MNOCTPOEHUS MHHHUMAIBHOIO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOT'O HEOPHEHTHPOBAHHOIO Tpada. ANTOpUTM BIEepBble ObLI OTKPHIT B 1930
rojy 4emicKuM MmaTemMaTukoM Boiinexom SpHuKOM, mo3xe nepeoTkpblT Pobeprom Ilpumom B
1957 rony, u, HE3aBUCUMO OT HHX, . JleiikcTpoit B 1959 rony.

[TocTpoeHne HayMHaeTCsl C JEpeBa, BKIIOYAIOMIETO B ce0s OaHY (IIPOU3BOJIbHYIO)
BepLIMHY. B TeueHne paboThl aqroputMa J€peBO Pa3pacTaercs, MOKa HE OXBATUT BCE BEPIIMHBI

22



ucxoaHoro rpada. Ha xaxaoMm miare anropurMma K TEKyIIEMY JEpeBY MPHUCOEIUHSETCS camoe

n€rkoe u3 pedep, COSNMHSIONINX BEPIIMHY U3 MOCTPOCHHOTO JEpeBa, M BEPUIMHY HE U3/IEpeBa.
= R
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2. ITouck kpaTyaiiniero nyTu B rpage

JlaH B3BEIICHHBI OPHEHTUPOBAHHBIN rpad  Oe3 meTens M AYr OTPHUIATEIHHOTO Beca.
Haiitu xparvaiimue myTu oT HEKOTOPOH BepLIMHBI Trpada a0 BCeX OCTAIbHBIX BEPLIMH 3TOTO
rpada.

3azaya pemaercs pasIMuHbIMA MeToaMu. OCHOBHOM METOJ — aIrOpUTM JeHKCTpBI.

Onucanue

Kaxxnoi BepmmHe U3 V CONOCTaBUM METKY — MHMHHMMAJIBHOE M3BECTHOE PACCTOSHUE OT
ATOHM BEpIIMHBI O a. AITOpUTM pabOTaeT MOIIaroBO — Ha KaXKJIOM IIare OH «IIOCEIIaeT» OJHY
BEPILIMHY M IbITaeTCsl YMEHbLIATh METKU. PaboTa anroputma 3aBepIaercs, KOrja BCe BEPILIUHBI
IIOCEILICHBI.

Nunnmanuszammsa. MeTka camMoil BeplIMHBI a mnosaraercs paBHOM 0, METKM OCTaJIbHBIX
BEpIINH — OECKOHEYHOCTH. JTO OTpa)kaeT TO, YTO PACCTOSHUS OT a JO JPYruX BEpIIMH MOKa
Heu3BeCTHbI. Bee BepimHbI rpagda moMeyaroTesl Kak HelOoCeEHHbIE.

[lar anroput™Ma. Eciau Bce BEpIIMHBI MOCEUIEHBI, AJITOPUTM 3aBepiuaercsa. B mpoTtuBHOM
cilyyae, U3 emé He MOCENEHHBIX BEpIIMH BHIOMpAeTCs BEpLIMHA U, UMEIOIas MUHUMAJbHYIO
MeTKYy. MBI paccMaTpuBaeM BCEBO3MOKHBIE MapIIPYTHI, B KOTOPBIX U SIBISIETCS MPEANIOCIETHUM
NyHKTOM. BepiinHel, B KoTOpble BeIyT péOpa M3 U, Ha30BEM COCEASIMM 3TOM BepMHBI. s
KQKJIOTO COCEIa BEPIIMHBI U, KPOME OTMEUYEHHBIX KaK IOCEHIEHHBIE, PACCMOTPUM HOBYIO JUIMHY
IyTH, PABHYIO CyMME 3HAu€HHH TeKylled MeTKH U M JUIMHBI pedpa, COeAMHSIOUIEro U ¢ 3TUM
cocenoM. Ecinm monydeHHOe 3HAa4eHME JUIMHBI MEHBIIE 3HAYEHHUsS METKHM COCEla, 3aMEHUM
3HAYCHUE METKH IOJIyYCHHBIM 3HaYCHUEM JUIMHBL. PaccCMOTpEB Bcex coceieil, TOMETUM BEPILIUHY
U KaK IMOCEIEHHYIO U TOBTOPUM IIAr aJIrOPUTMA.

ITpumep. PaccMOTpuM BBINONIHEHUE aNropuTMa Ha mpumepe rpada, MoKa3aHHOTO Ha
pucynke. [lycTs TpeOyeTcst HallTH KpaTdaile pacCTOsTHUS OT 1-1 BEPIITUHBI 10 BCEXOCTATbHBIX.

Kpyxxkamu 0003Ha4YeHbI BEPIIMHBI, JIUHUAMU — MyTH MeXAy HUMH (pebpa rpada). B
KpyXKax 00O3HaueHbl HOMepa BEpIIMH, HaJ peOpamu o0O3Hau€Ha UX «Il€Ha» — JJIUHA IMYyTH.
PsimoM ¢ kamoil BepmIMHOW KpacHBIM 0003HAUYe€Ha METKa — JUIMHA KpaT4aIlero MmyTH B ATy
BEPILMHY U3 BEPLIMHBI 1.
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b= =

IlepBoiit miar. PaccMorpum miar anroputma JIeHKCTphl I HAIIETO IpUMeEpA.

MuHnumanbHyro MeTKy uMmeeT BepiinHa 1. E€ cocensimu ABstoTCs BepMHbI 2, 3 1 6.
O

[lepBriii 0 ouepenu cocell BEpIIMHBI | — BepiInHA 2, MOTOMY YTO JJIMHA MYTH 10 HeE
MUHHUMaJIbHA. J[JTMHA MyTH B He€ yepe3 BeplIMHY | paBHAa cymMMe KpaT4auIlero pacCTOSHHS 0
BEpILUHKI 1, 3HaUEHUIO €€ METKHU, U JUTMHBI pedpa, uaymero u3 1-if B 2-10, To ecth 0 + 7 = 7. D10
MEHBIIIE TEKYIIEH METKHU BEPIINHBI 2, 0ECKOHEYHOCTH, TIOATOMY HOBasi METKa 2-i BEPIIUHBI paBHA

7.

| 1% 35, s

N2 7

AHAIIOTUYHYIO OTIEpAIIHIO MPOJIEIIBIBAEM C IBYMS JPYTUMH COCEIIMH 1-i BepIuHbl — 3-i

Bce cocenu Bepmmnbl 1 ipoBepensl. Tekyliee MUHUMAJIBHOE PACCTOSIHUE JI0 BEPIIUHBI |
CUMTAETCS] OKOHYATEIbHBIM U IIEPECMOTPY HE MOAJIEXKUT (TO, UTO 3TO AEUCTBUTENBHO TaK,
BIIepBhIe JoKa3an J. JleiikcTpa). Beruepkaem e€ u3 rpada, 9To0bI OTMETUTD, YTO Ta BEPIIHHA
MIOCEILICHA.

Bropoii mar. [Ilar anropurma nosropsiercsi. CHOBa HaXOIUM «OJIMKANTITYIO» U3
HENOCEUICHHBIX BEPUIMH. DTO BEPIINHA 2 C METKOM 7.
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CHoBa mbpITaeMCsl YMEHBIIUTh METKH COCE/Iel BEIOPAHHOM BEPIIMHBI, MBITAsICh IPOUTH B
HUX uyepe3 2-10 BepiuuHy. CocensiMUu BEpIIMHBI 2 SBISIOTCSA BEpIIUHEI 1, 3 u 4.

[TepBrrit (o mopsiAKy) cocen BepmnHbl 2 — BepmuHa 1. Ho oHa yke mocenieHa, mosromy
¢ 1-11 BepIIMHON HUYETO HE JEIaeM.

Cnenyromuii cocesl BEpIIMHbI 2 — BEpIMHA 3, TaK KaK UMEET MUHUMAJIbHYIO METKY U3
BEpILMH, OTMEUEHHbIX KakK He noceménnble. Eciu uaru B Heé uepes 2, To JUIMHA TaKOTO MyTH
Oynet paBHa 17 (7 + 10 = 17). Ho Teky1iast MeTka TpeTheil BepIIHHbI paBHa 9<17, mOATOMY MeTKa
HE MEHSIETCH.

Emgé onun cocen Bepumnbl 2 — BepinHa 4. Ecnu uatu B He€ uepes 2-10, TO TMHA TAKOTO
nyTy OyJieT paBHa CyMMe KpaTyaiIlero pacCTOSHUS A0 2-i BepIIMHBI U PACCTOSTHHS MEXIY
BepiurHamMu 2 u 4, To ecthb 22 (7 + 15 = 22). ITockonbky 22<2J, ycTaHaBIMBAEM METKY BEPILIUHBI
4 paBHOI1 22.

Bce cocenu BepivHbI 2 MPOCMOTPEHBI, 3aMOPAKHBAEM PACCTOSHHUE 10 HEE U TIoMedaeM e
KaK TOCCIICHHYIO.

Tpertuii mar. [ToBropsiem mar anropurMa, BeiOpaB BepunHy 3. [locne e€ «oopaboTku»
MIOJIyYUM TaKH€ PE3YJIbTAThI:

26



HanbHeiimue mard. [ToBropsieM mar anropurMa Jjsi OCTaBIIUXCS BEPIINH. ITO OYAyT
BEpIIUHBI 6, 4 U 5, COOTBETCTBEHHO MOPSAKY.

{ 21

| 1% 15, 7 | 1% 15, 4

3aBeplIeHNE BBIIIOJHEHUS AJITOpUTMa. AJITOPUTM 3aKaHUYMBAET PabOTY, KOrJja HEJb3sl
6osb1e 00paboTaTh HU OJIHOW BepLIMHBI. B TaHHOM IprMepe Bce BEPLIMHBI 3a4€PKHYTHI, OHAKO
OMMO0YHO IMOJIATaTh, YTO TaK OyJET B JTFOOOM MPUMEpPE - HEKOTOPBIE BEPIIMHBI MOTYT OCTaThCS
HE3a4epKHYTBIMH, €CIIM JI0 HUX Helb3s A00paTbes. Pe3ynbTaT paboThl alropuT™Ma BUAEH Ha
MOCJIEIHEM PUCYHKE: KpaT4allliuii MyTh OT BepILUHbI 1 10 2-i cocraBnser 7, 10 3-i1 — 9, no 4-
1 — 20, go 5-i1 — 20, go 6-i1 — 11.

3. HaxoxkaeHue MaKCHMAJILHOTO MOTOKA
JlaguM cHavana HECKOJIBKO BCIIOMOTATENIbHBIX ONPEACTICHUI.
TpancnoptHas cetb — opuentupoBansbiii rpadh G = (V, E) , B koTopom kaxkaoe pedpo

(u,v) € E umeer HeoTpHIAaTENBHYIO MPOMYCKHYIO crtocoOHOCTh C(U,V) >0 n motok f(U,V).
BI)II[CJ'IHI'OTC?[ ABC BCPIIWHBI: HCTOYHHUK S u cToK t TakKue, 4To Jr00ast Apyrad BEpumirHa CETHU

JNIEXUT Ha yTH U3 ° B ¢, TpancnopTHas ceTb MOXKET ObITh HCIOIB30BAHA JJIS1 MOJAEIMPOBAHNS,
HarpuMep, JTOPOKHOro Tpaduka.

[Tycts nana tpancnoptHas cetb N = (V, E) ¢ uctounukom S eV , ctokom t eV u
HPOMYCKHBIMU criocoOHOCTAMH C(U,V) > 0.

Benuunnoit noroka (value of flow) Ha3zpiBaeTcst cyMMa OTOKOB M3 UCTOYHHKA

|f|=Zye'ﬂ-’ f"—'l"_

Ona paBHa CyMMe ITIOTOKOB B CTOK Z f (w-‘ t)
wel’

3azaya 0 MaKCMMaJIbHOM IIOTOKE 3aKJIFOYAETCS B HAXO0XKJIEHUH IOTOKA TAKOTr0, YTO
BEJIMYMHA TOTOKAa MaKCUMaJbHa.

3azaya 0 MaKCMMaJIbHOM IIOTOKE 3aKJIFOUAETCS B HAXO0XKJIEHUH IOTOKA TAKOTr0, YTO
BEJIMYMHA IOTOKAa MaKCUMalbHa.

MeTtopl pereHus:

JUHEIHOE TpOrpaMMUpPOBaHUE (CUMILIIEKC-METO]);
anroput™ dopaa-DankepcoHa;

anroput™m Samonaca-Kapna

anroputm JluHuna u np.

Anropurm DnMonaca-Kapna.

Anroput™m Dnmonaca — Kapna — 3to BapuanT anroput™ma @opaa — dankepcona, npu
KOTOPOM Ha Ka)JIOM IIare BHIOUPAIOT KpaTUaiIinii TOMONHSAIOUINA MyTh U3 UCTOYHHUKA B CTOK B
OCTaTOYHOM ceTH (Imoaras, 4To Kaxaoe peOpo uMeeT eNMHNYHYIO JUTHHY). KpaTyaiimmii myTh
HaXOJUTCS IOMCKOM B IIUPHHY.
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Onucanne

1. O6nynsem Bce nOoTOKH. OCTaTOuHas CETh M3HAYAIBHO COBMAJAET C MCXOJHOMN CETHIO.

2. B ocTato4HOli ceTH Hax0uM KpaTyalIiui IyTh U3 UCTOYHUKA B CTOK. Eciau Takoro
IIyTU HET, OCTAHABIINBAEMCSI.

3. Ilyckaem uepe3 HalIEHHBIN TyTh (OH Ha3bIBAETCS YBEINYUBAIOLIUM ITYTEM WU
YBEJIMYUBAIOLIEH LIEbI0) MAaKCUMAJIbHO BO3MOKHBIN MOTOK:

3.1. Ha HaiiieHHOM ITyTH B OCTaTOYHOMW CETH UILEM pedpo ¢ MUHUMAIIbHOW MPOIYCKHON
CIIOCOOHOCTBIO.

3.2. Ins kaxxoro pedpa Ha HalJIEHHOM IIyTH yBEJIMYMBAaEM IIOTOK Ha , a B
IIPOTUBOIOJIOKHOM €My — YMEHBIIAEM Ha .

3.3. Moaudunupyem ocTaTouHyto cetb. i Bcex péoep Ha HAMIEHHOM ITyTH, a TaKXKe IS
IPOTUBOIOJIOKHBIX UM pEOEp, BEIUUCIIAEM HOBYIO IIPOITYCKHYIO cr1ocoOHOCTh. Ecin oHa crana
HEHYJIEBOH, 100aBisieM pedpo K OCTaTOYHOM CETH, a €CII OOHYIUIIACh, CTUPAEM €TO0.

4. Bo3Bpainjaemcs Ha mar 2.

UroObl HAliTH KpaTyaiIuii myTh B Tpade, UCTIONb3yeM IMOUCK B ITUPUHY:

1. Coznaém ouepens BepinH O. Badanie O cCOCTOUT U3 €IUHCTBEHHOM BEPIIIMHBI .

2. OTMeyaeM BepIIMHY S Kak MOCEMIEHHYI0, 0e3 Mpe/Ka, a BCe OCTaIbHBIE KaK
HETIOCENMEHHBIE.

3. Iloxa ouepe/p HEMmycTa, BHIIOJIHAEM CIIEAYIOIINE IIaru:

3.1. YpanseM nepByro B O4E€pPENH BEPILUHY U.

3.2. s Bcex pEdep (u, V), UCXOASIINX U3 BEPIIUHBI U, TAKUX YTO BEPIINHA V elIé HE
IIOCEIIEHA, BBINIOJIHAEM CIICIYIOIINE IIaru:

3.2.1. OTmMeuaeM BEPIIMHY V KaK MOCEIEHHYIO, C IPEJKOM U.

3.2.2. JlobaBinsieM BepIlIMHY V B KOHEI] OYepean

3.2.3. Ecnu v=t, BBIXOAUM U3 00OMX IIMKJIOB: Mbl HAllUIW KpaT4alINi MyTh.

3.2.4. Ecnu o4epenb mycTa, BO3BpalaéM OTBET, YTO IIyTH HET BOOOLIE U
OCTaHaBIIMBaEMCHl.

3.2.5. Ecnu Het, uaéMm oT t K s, KaXKJIbli pa3 nepexos K npeaky. Bosspamaem nyTs B
00paTHOM TIOPSIJIKE.

IIpumep.

IlycTh 3a1aHa ceTh ¢ UCTOKOM B BEPIIMHE H CTOKOM B BepuinHe. Ha pucyHke napoi
0003HaueH MOTOK IO 3TOMY pedpy U ero HpOHYCKHaSI CIOCOOHOCTb.
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HOI/ICK B IIIUPUHY

OnuiieM MOKMCK B IIUPUHY Ha MEPBOM IIare.

Ouepenb cocTouT U3 eAMHCTBEHHOM BepnHbl A. [locemena BepmunHa A. [Ipeakos HeT.

Ouepenb cocTouT (OT Havana K koHiy) u3 Bepuind B u D. [Tocemiens! Bepmunnsl A,B,D.
Bepmmmnsl B,D umerot npeaka A.

Ouepenp cocrout u3 BepmnH D u C. [Tocemenst A,B,C,D. Bepmunel B,D umeror npenka
A, BepmmHa C — npenka B.

Ouepenp coctout u3 BepmmH C,E,F. [Tocemensr A,B,C,D,E,F. Bepmunsr B,D umeror
npenka A, sepumHa C — npenka B, Bepmunel E,F — npeaka D.

Bepmuna C ygansiercst u3 oduepenu: pédpa u3 He€ BeIyT TOJIBKO B YKe MOCEIIEHHbBIE
BEPILUHBI.

O6mnapyxusaercs peopo (E,G) u nukn ocranaBnuBaercs. B ouepenu Bepmunsl (F,G).
ITocemens! Bce BepinHbl. Bepmmnsl B,D umerot npeaka A, sepmnna C — npeaka B, BepiuHsl
E,F — npenka D, Bepmuna G — npenxka E.
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Wném no npeaxam: G->E->D->A. Bo3BpaiiaeM npoiiieHHbII TyTh B 00paTHOM HOPSIIKE:

A->D->E->G.

3aMCTI/IM, 4TO B 04CpCb MMOCICI0BATCIILEHO ,I[O6aBJISIJII/I BCPIINHBI, JOCTUKUMBIC M3 A

poBHO 3a | miar, poBHO 3a 2 mara, poBHO 3a 3 mara. Kpome Toro, npeakomM Kaxaou BEpIIMHbI
SBJISICTCS] BEPILIUHA, JOCTHXXKUMas U3 A poBHO Ha | miar ObicTpee.

NPoRYCHNER CROCOGROCHTE Ry MY Ayma
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3AJJAHHUE
3azaH B3BEILIEHHBIN rpad, TpeOyercs:
1) nocTpouTh MUHUMAJIBHOE JIEPEBO;
2) HalTH KpaTyaluii MyTh OT TOYKHU A JI0 OCTaJIbHBIX BEPIIUH;
3) HalTH HanOOIBIINHI MOTOK OT TOUYKH A 10 Touku O (U1 3TOro 3a1aHus rpad cuutaem

OpUEHTUPOBAaHHBIM, HanlpuMep AB o3HauaeT, 4yTo 3aJ1aH MOTOK OT BEPILUHBI A K BepiiuHe B).

VcxonHble JaHHBIE.
Bepmunsl rpada: A, B, C, D, E, F, G, H, K, O.
Beca nmeromnuxcs pedep rpada 6epyrcst U3 TabnuIbl (€CIu «-», TO pedpa HeT).

Nesap. | AB A A C E B B D E C F E F G F | BO | GO | KO
C D E D D F F G G G H H H K

1 3 2 - 8 5 6 3 9 7 11 8 7 2 3 2 6 8 5
2 6 5 3 7 4 7 9 11 6 1 12 1 6 3 - 6 7 6
3 5 8 1 6 8 2 9 2 12 7 6 8 5 4 3 2 - 12
4 5 1 18 5 7 3 4 7 - 2 3 4 8 6 7 5 5 6
5 11 7 8 4 3 2 5 7 7 4 8 - 6 2 3 2 11 11
6 2 7 7 8 7 11 3 8 7 - 10 1 4 3 7 7 3 2
7 4 6 4 5 6 12 4 |10 5 6 4 3 7 5 - 12 4 5
8 8 3 10 2 2 3 8 6 1 11 1 6 6 4 4 - 8 1
9 7 5 4 3 - 4 7 10 3 7 4 11 7 3 5 4 7 3
10 6 1 7 5 7 10 | 3 2 4 12 7 - 8 2 12 4 6 10
11 8 9 3 3 12 6 1 8 - 11 2 6 5 3 2 5 6 8
12 5 2 6 9 2 11 | 11 - 7 3 1 2 4 11 | 11 3 4 5
13 3 8 12 | 10 2 - 4 | 17 4 2 10 1 7 4 6 1 3 4
14 1 11 3 9 2 3 - 4 11 6 5 11 6 1 10 4 2 3
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11.2. TunoBble KOHTPOJIbHbIE 3aJJaHUSA MJM HHbIE MAaTepPHAJbl, HEOOXOAUMbIE JIJI
OLlEHKHU 3HAHUI, YMEHMi, HABBIKOB M (WJIN) ONbITA B X0/€ NMPOMEKYTOYHOH ATTECTAIUM IO
AUCHUIIHHE

[Ipu mpOMEXKYyTOYHOM KOHTpOJiE (3a4eT) YCIEBAEMOCTh CTYACHTOB OIEHHUBAETCS I10
CUCTEME: <«3auTEHO»/ «HE 3auTEHOY»; OIICHKA OMPEIENSICTCS IO COBOKYIHOCTH pPE3ylIbTaTOB
TEKYIIEro KOHTPOJI YCIIEBAEMOCTH 10 aucuuruinae «lIpuknagnas maTemaTrukay

11.1. BorpocsI aJ1st 3a4eTa (IPOMEKYTOYHAS aTTECTAIMS)

1. OcHOBbl MaTeMaTH4eCKOW TEOpUH BBIOOPOUYHOTO MeTofa. (OCHOBHBIE TMOHATHS H
oTpeieNIeHusI.

2. Paznuunblie BUIBI BHIOOPOK U UX PENPE3CHTATUBHOCTD.

3. Br100pouHbIC YHCIOBBIE XapaKTEPUCTHKH U TOYCUHBIE OI[CHKH.

4. JloBepuTenbHBIA MHTEpPBAN Ul MATEeMaTUYECKOIO OXHJAAaHUSA I[pU HU3BECTHOU U
HEU3BECTHOMN AUCIIEPCUU.

5. JloBepurenbHblil HHTEPBAI 1S Auctiepcuu. [IpoBepka cTaTUCTUUECKUX TUIIOTES.

6. T'unote3bl 0 HEU3BECTHOM CPEAHEM IPU U3BECTHOM U HEM3BECTHOM JHCIIEPCUH.

7. T'unote3a o HEM3BECTHOM BEPOSATHOCTHU «ycliexa» B cxeme bepHyiu.

8. IlpoBepka rumore3 s ABYX BBIOOPOK. 3aBUCHUMBIE BBIOODKHU: MapHbIE HaOIOAEHUS.

He3zaBucumeblie BBIOOPKHU.

9. T'umote3a o0 paBeHCTBE TUCIIEPCHI TBYX BHIOOPOK.

10. I'nnoTe3a 0 paBEHCTBE CPETHUX, TPH U3BECTHBIX TUCTIEPCHSX.

11. l'unore3a 0 paBEHCTBE CPEAHUX IIPU HEU3BECTHBIX PaBHBIX JHCIEPCUSIX.

12. TunoTe3a 0 paBEHCTBE BEPOSTHOCTEH «yCIeXa» B IBYX CEPHsIX UCIBITAHUN bepHym.

13. Kpurepwii cornacus [Iupcona.

14. TIpoBepka runoTe3sl 0 HOPMAIbHOM paclpe/ieIeHnH TeHepalbHOM COBOKYITHOCTH.

15. IlpoBepka runoTe3sl 0 pacupeAeIeHUN CiIydaifHON BeTMYMHBI 1o 3akoHy IlyaccoHa.

16. IIpoBepka runoTessl 0 pacnpeAeIeHUN TeHepaIbHON COBOKYITHOCTH 110 OMHOMHAIEHOMY
3aKOHY pacIpeelICHHUs.

17. [IpoBepka runoTe3sbl 0 pacripeaeaeH!H cay4yailHOW BETMYHUHBI 10 PABHOMEPHOMY 3aKOHY.

18. DeMeHTBI KOPPEISIIIMOHHO-PETPECCHOHHOTO aHATN3A.

19. JIuneitHass KOppeIsAIHs.

20. HenmmueitHast Koppemnsiusl.

21. Meron HaUMEHBIIINX KBAJPATOB

22. OCHOBHBIE NIOJIOXKEHUS. BBIOOp KOOpAMHATHBIX (DYHKIIMA.

23. UccnenoBanne KOHEUHBIX 37eMeHTOB. CpaBHEHHE pa3IMYHbIX TUIIOB KOHEUHBIX
JJIEMEHTOB.

24. Tlpumenenne MKD miist pemeHus 3a1a4 JIMHEHHOW Teopuu yrpyroct. Cxema penieHus
3a/ay.

11.2. IIpumep 3aueTHOro OHMIeTa (MPOMEKYTOUYHAS aTTECTALMSA)

3AYETHBINA BUWIET
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buier 1

1. Ha matu xaproukax Harmcansl 0ykBbsl C, I, O, E, C. BeposTHOCTB TOTO, YTO U3 ITHUX
KapTO4eK BBUIOKEHHBIX HAyrajJ B CTpOUKy, moxyuutcs cioBo «ILIOCCE», papaa: a) 1 ; 6) 1; 6)
120 5
1;2 1;0) 2.
60 30 5

2.  CKOJBKO YEeTBHIPEX3HAYHBIX YUCEJ MOXHO 00pa3oBaTh u3 mudp 2, 4, 6, 8, eciu Kaxmas
U3 HUX MOXET MOBTOPAThCS: a) 16; 6) 256; 6) 128; 2) 625; 0) 324.
0,45

--Y  Kakoro W3  paclpenencHui
0oJIpllle MaTeMaTH4deckoe oxumpanune? VY
Kakoro aucnepcusi? OueHurte mapamerp a
MIEPBOTO pacmpeeseHusl.

04
0,35 -
0,3 +

0,25 -
f1(x)

f2(x)

005115225335445555665775885995

31



YTBEPXJIAIO:
Hupekrop uncrturyra UTC

« 7 202 1.

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« Bb1.B.3 lIlpukjgagHasgs MaTeMaTHKA »
HUHIOCKC I10 y‘-Ie6HOMy rmaHy, HAUMCHOBAHHC

JUI IOJITOTOBKU MarucTpoB

Hanpasnenue: {mmdp — Ha3Banue}23.04.02 Ha3zeMHbIC TPAHCIOPTHO-TEXHOJIOTHYCCKHIE
KOMIIJICKChI

HaHpaBHeHHOCTB:_ CTDOI/ITGJ'ILHBIG U JOPOKHBIC MAIIINMHBI

®opma 00yueHusi _ o4Hast
I'ox Havama moaroroBku: 2021

Kype 1

Cemectp 1

a) B pabouyto mporpaMmy He BHOCATCS M3MEeHEHUs. [IporpaMmma akTyain3upoBaHa AJis
20 r. Hayana noJroTOBKH.

0) B paGouyro mporpamMmy BHOCSTCS CIAEAYIOIINE U3MEHEHUS (yKa3aTh Ha KaKOW roj
HaJaja IMOJArOTOBKH):

1) ;

3) e

PazpaboTtuuk (n): Enuncee M.E., x.b.M.H., TOTIEHT
(®UO, yueHas CTETeHb, YUCHOE 3BaHHE) « » 202 I_F.

PaGouas mporpamma nepecMoTpeHa u oo0peHa Ha 3acefaHuu Kadeapbl
poToKoJI Ne OT «__» 2021 r.

3aBemyronuit kKadeapoi

Jucr AKTyaJIM3alui IIPUHAT HA XPAHCHUE:

3aBeayromuii Beimyckaromiei kadeapoit (CAM) «_» 2021 r.

Meroanueckuii otaen YMYV: « » 2021 r.
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