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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[emaMu  OCBOEHUSA  JUCLUMUIUIMHBI  SIBISETCS  M3Y4YEHUE  IPUHILIUIIOB
MaTeMaTU4YECKOTro KOMIIBFOTEPHOTO MOJEIUPOBAHUS, MTOCTAaHOBKH
BBIUMCIUTEIFHOTO IKCIEPUMEHTA, METOJI0B 00paOOTKU CTaTUCTUUECKHUX JAaHHBIX,
(yHIaMEHTAJIbHBIX U COBPEMEHHBIX MATEMATHYECKUX METO/I0B MOJIEIMPOBAaHUS, A
TaK)K€ OCBOCHUE NPHUMEHEHHS KOMIBIOTEPHOTO MOJEIMPOBaHUS (yHKLIHOHANA
pPa3IUYHBIX TOJAPA3JIECICHUN ACATENbHOCTA K/ TpaHCHOpTa U  KPYHHBIX
MPOMBIILICHHBIX TPEATPUATUH.

3amauelt TUCHUIUIMHBI sBJIsieTCs (OpMUpOBaHUE Yy OOYyYAIOMINXCS HABBIKOB
MIPOBEJCHNS KOMIIBIOTEPHBIX 3KCIIEPUMEHTOB, a TAK)KE€ HABBIKOB IOJIb30BAaHUS
MPUKIIAIHBIMU MPOTPAMMHBIMU MPOAYKTaMU JJIs1 MOAECIHPOBAHUSL.

2. [Inanupyembie pe3yIbTaThl 00y4eHUS 110 AUCITUIUTMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ybTaTe 00y4eHHUs 10 AUCIUILUIUHE (MOAYJIIO):

OIIK-1 - CnocobeH pemiaTh WHXEHEpPHbIE 3a/laud B MPO(EeCCUOHAIBHOM
NEATeIbHOCTH, HCIOJB3Yysl METOJbl E€CTeCTBEHHBIX HayK, MaTeMaTU4eCKOTO
aHajgu3a W MOJCIMPOBAHUS HA OCHOBE (yHJIaMEeHTAIbHBIX 3HAHUU (UBUKH,
MaTEMaTUKH U OOIIETEeXHUYECKUX IUCHUIUIMH i (hopMmanuzanuu, pacuéra H
000CHOBaHMS PENICHUH, HAMIPABICHHBIX HA PA3BUTUE TPAHCIIOPTHBIX CUCTEM.

OOGy4enHue 1o qucuUIUIMHe (MOAYJIII0) MPEANoJaraeT, YTo Mo ero pe3yyibTaTaM
oOyuatoruiicst Oyier:

YMerh:
- MPUMEHSTh METOJIBl MaTeMaTUYE€CKOr0 aHajdu3a M MOJCIMPOBAHUS B
MPAKTUYECKUX 3a/1a4ax

3HaTh:

- OCHOBHBIC TTOHSATHS YHCJICHHBIX METOJOB, METOABI PabOTHI ¢ (PYHKIHSIMU
pacnpeneneHusT CIyYalHBIX BEJIWYMH W3 TCOPUUM MAaTEMaTHKU JJIi OTPACIICBBIX
3aJ1a4 BEPOSTHOCTEH, KPUTEPHUH M METOJIbI 00pPa0OTKHM TAHHBIX U3 MATEMaTHIECKOM
CTaTUCTUKH

Baanern:

- METOJaMH MaTEMaTHYECKOTO ONMKUCaHUs (PU3NICCKHUX SIBJIEHUM U MTPOIECCOB,

OTIPEICIIAIONTUX TPHHITUIIBI PAaOOTHl PA3IUYHBIX TEXHUUYECKHUX CHUCTEM Ha
JKEJIE3HOJOPOKHOM TPAHCHOPTE

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. O6mas Tpy10€eMKOCTh AUCITUTIINHBI (MOTYJIs).

OO6miass TPyJIOEMKOCTh JUCHUIUIMHBI (MOayJisi) coctaBiser 5 3.e. (180
aKaJieMUYeCKUX Jaca(oB).

3.2. O0bem pmucuMIUIMHBL (Monaynsi) B (opMe KOHTAaKTHOH padOThI
oOyyaromuxcst ¢  MeJaroruieckuMu  paboTHUKaMu ©  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluu 00pa3oBaTeIbHON MIPOrpaMMbl HA MHBIX YCIIOBUSX,
IPU MPOBEJCHUHN YUEOHBIX 3aHITHI:

KomnuectBo yacos
Tun yueOHbIX 3aHATHH Cemectp
Bcero

Ne3 | Ne4

KonTtaktHas paboTa mpu mpoBeIeHIH YIeOHBIX 3aHATHH (BCETO): 96 32 64
B tom uucre:

3aHATHS JIEKIIHOHHOTO THIIA 48 16 32

3aHsATHSI CEMUHAPCKOTO THITA 48 16 32

3.3. O0beM JuCHUIUIUHBI (MOIyJsl) B (popMe caMOCTOSITETLHON palOOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OOydaroIMXCAd C
nearoruaeckuMu paboTHUKAMH U (MIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeIpbHON TpOrpaMMbl HA HWHBIX YCIOBHUSX, TIPH MPOBEICHHUH
MPOMEKYTOUHOM aTTECTAlMK COCTaBIsET 84 akageMuuecKkux daca (OB).

3.4. Ilpu oOy4eHnH 10 HHAUBUAYATFHOMY YIYEOHOMY IIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0y4YE€HHH, 00BEM JIUCIUIUIMHBI (MOJIYJIs1) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yYaronuxcs, a Takke B hopme
KOHTaKTHOW pabOThl 00ydaloOImUXCsl ¢ MEAAroruuecKuMu paboTHUKaMH U (UJTH)
JUIAMU, TIPUBJIEKAEMBIMH K PeaT3aIliu 00pa30BaTEIHbHOM MPOTPAaMMBbI HA HHBIX
YCJIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOMN aTTECTAIINH.

4. ConepkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOT'O THUIIA.

TemaTwKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

1 |BBenenue

PaccmarpuBaembie BOPOCHL:

'BLIHHCHHTGHLHLIﬁ OKCIICPUMCHT B MaTECMAaTUY€CKOM MOACINPOBAHUM:
= OCHOBHBIC THUIIBI MATECMATHUYCCKHUX MOHGHeﬁ;

- l'lpl/IHIJ,l/IHI)I HOCTpOGHl/ISI MATCMATHUYCCKUX Moﬂeﬂeﬁ;

= 3Tallbl MAaTCMATHUYCCKOI'O MOI[eﬂl/lpOBaHI/Iﬂ;

- TUIIOBBIC 3aJa41 Ha TPAHCIIOPTEC B KypC€ MaTEMAaTUYCCKOT0 MOACJIMPOBAHUA.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

Jlunelinbie MOIeTH, TPUBOIAIINE K PEIICHUIO CUCTEM JIMHEHHBIX alreOpandecKux
ypauenuii (CJIAY)

PaccmarpuBaeMble BOIPOCHL:

-paBHOBECHOE pacIpeieieHHe IOTOKOB 10 MapIIpyTaM JTUHEHHOOM TPaHCTIOPTHOM CETH KaK pelleHne
CJIAY

- IpsIMbIE U UTepallMOHHbIe MeToAb! pemeHust CJIAY mpu MoaenupoBaHUM OTpacIeBBIX 3aau
-BBIYMCJICHUE ONIPEACTIUTEII MaTPULILI ITYTEM Pa3JIOKCHUA 110 CTPOKaM U CTOJ'I6H3.M.

- KJIaccu(UKaIys MaTpHUI] CIENUAIBLHOTO BU/A U OTIEpalliy HaJ HUMU

-MeToJ1 00paTHOI MaTpHIlEl 1 mpaBmio Kpamepa.

Pemienue CJIAY c kBagpaTHO#l MaTpulieit metogom ["aycca
PaccmaTprBaeMble BOTIPOCH:

- BJIeMEHTapHEIC peoOpa3oBanus cTpok MaTpuilsl CJIAY
-9KBHBAJICHTHBIC MATPHIIBI 1 PABHOCHJIBHBIC CHCTEMbI YPaBHEHHUI

- pacUIMpEeHHAsl MATPUIIA, PAHT MATPHULIBI H COBMECTHOCTD CUCTEM

- IPSIMOM M OOpaTHBIN X0

- pemiernie CJIAY meronom [Maycca B Mathcad

3anaya npunHaTus peuienuit (31IP) B ycioBusix HeonpeaenEHHOCTH

PaccmaTpuBaeMble BOTIPOCHI:

- monenu 3[1P npu ynpaBneHnn mepeBo30YHBIM IIPOIIECCOM;

- pemenne CJIAY ¢ npsMOyroasHON MaTpHULEH, KOTJa YUCIO ypaBHEHUH MEHBIIIE YHCIa HEU3BECTHBIX;
- perrenust CJIAY, 3aBucsmye oT napamerpa 3agasaemoro Jluowm [Ipunumatommm Pemenne (JITIP).

Pelienne HeMMHEHHBIX anre6paI/IquKHx ypaBHCHI/Iﬁ B 3aa4ax C IIOJJMHOMHUAJIbHBIMHU

MOAENIMU

PaccmaTprBaemble BOIIPOCHI:

-9Tal OTACNICHUS KOPHEI YHCIICHHBIM U TpadMIecKIM METOaMU

-METOJ] JMXOTOMHH, HTEPALIMOHHBIE METOIbI KacaTeNbHBIX ( HBIOTOHA) M CEKyIMX YTOYHEHUs KOPHEH
-HaxoXxeHue pemenns B Mathcad

38,[[3‘{3 Ha COOCTBEHHBIE 3HAUYEHUS U COOCTBEHHBIE BCKTOpa MaTpuIl

PaccmaTpuBaemble BOIIPOCHI:

-IpUMEHEHHE 33/1a4H B ITpo0iieMaTnke MpeaeabHoro oobemMa HHGOPMAIMH 10 KaHaTy CBSI3U, COOCTBEHHBIX
YaCTOT MOJBIYKHOTO COCTaBa M MOCTOBBIX KOHCTPYKIIHUH

-HaXOXK/ICHHE XapaKTePUCTHYECKOTO YPaBHEHHS M €0 PelIeHHe, CIIEKTP U CIIEKTPANIbHBIA pajnyc
MAaTpHILIBI

-pemrenue onHopoaHbIX CJIAY ms HaxoxIeHHst COOCTBEHHBIX BEKTOPOB

-pynkmun eigenvalues u eigenvectors B Mathcad

MO,Z[CJ'IL JleonTheBa MCIKOTPACJICBOI'O OanaHca

PaCCManI/IBaGMBIC BOIPOCHI:

-UCCJICIOBAHUC JIMTHEWHOU MOJACIN U HAXOKACHUSA PCIICHUA 3a/1a4y IIJIAaHUPOBaHUA C UCTTIOJIb30BAHUEM
MaTpHUYHBIX METOJ0B PEHICHUSA CUCTEM ypaBHeHHﬁ. .

Annpokumarius (i)yHKuI/If/'I, WHTEPNOJIALMS MHOTOWIEHOM Jlarpanxka

PaccmarpruBaembie BOMPOCHI:

-KJIacCU(UKANs U MPUMEHEHHE METO0B allPOKCUMAITNH (HYHKIIMN B OTPACIIEBHIX 3a1adax
-anmpoKCUMAaNWs 33JaHHBIX B HEOOJIBIIOM KOJMYECTBE TOUSK CETOUHBIX (TaOMMIHBIX) QYHKITUH HCKOMOM
HETPepBIBHON (YHKIIEH B BUAE OJHOTO alre0pandeckoro MHOTOUWICHA He BBIIIE 5-1 CTETICHH.

CrunaliH-UHTEpIOJIALMS

PaccmatpuBaembie BOMPOCHI:

- pa3HOBUAHOCTH (YHKIIMI pacrpeaenacHus ciydaitupix BennunH (Ilyaccona-, Beiibyna-, [amma-
pacnpeerieHus), IMCKPETHBIC U HEMTPEPBIBHBIC PACIIPEICICHHUS;

- 3aj1a4a 3aMEHbI CJIOKHOBBIUUCISIEMBIX TPAHCLEHICHTHBIX (DYHKIMH MPOCTHIMU MHOTOYJICHAMU;

- alMPOKCUMAIUS 33TaHHBIX B OOJIBIIOM KOJTHYECTBE TOUEK-Y3JIOB CETOYHBIX (DYHKINI HCKOMBIMHU




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

HETPEPHIBHBIME (DYHKIMSIMH B BU/I€ CHCTEMBI allTeOpandecKuX MHOTOWIEHOB |-1 wmu 2-# wm 3-i
CTEIEHH JUIS KaXKIIO! Mapbl COCETHUX Y3JIOB.

10

Annpokumanus GyHKIMA METOAOM HaUMEHBILIUX KBaPaTOB

PaccmarpuBaeMblie BOIIPOCHL:.

- cTaTUCTUYeCcKas 00paboTKa pe3ysIbTaTOB U3MEPEHHH BPEMEHHBIX MEPEMENICHHU 0e310B U TIOCTPOSHUE
npubImKaronend GyHKIMY METOI0M HauMeHbInX kBajaparos (MHK);

- aHAJIM3 KadecTBa NPUOIIDKEHN ¢ IToMoIIbio kputepus [Iupcona;

-CPAaBHUTENbHBIN aHAN3 Pa3HbIX METOAOB ANNPOKCUMAINH (YHKIUH.

11

DKCTpanosaius PyHKIUN B JOTUCTHKE

PaccmaTpuBaemble BOTIPOCH:

- HKCTPAIOISIINS UCXOIHBIX QyHKIMH, noxydeHHBIX MHK mpu 06paboTki BpeMeHH TPOX0XKICHUS
H0€3/10M IIPOMEXKYTOUHBIX CTaHIUI U € UCIIONb30BaHKe JJIs IPOrHO3UPOBAHUS BPEMEHH NPUOBITUSL
[0€3/1a Ha KOHEUHYIO CTaHLIUIO

12

MatemaTtrueckue Moieu Ha 0a3e nudepeHnanbHbIX 3a1a4

PaccmaTpuBaeMble BOIIPOCHL:

-knaccudukanys auddepeHnnansHBIX 3a1a9 11 OOBIKHOBEHHBIX NH(GepeHraatbHbx ypasennit (OAY)
- IpUMepBl MaTeMaTHIECKUX MOJIEJICH OTPaciIeBbIX 3aa4 Ha 0a3e Ha4albHO-KPAeBbIX 3a1a4 I

g depeHIaTbHBIX YpaBHCHUH

-aHAJMTHYCCKHE W YHCICHHBIC METOIbI pelleHus upPepeHInaIbHbIX 3a0a4

13

MCTOI[ KOHCYHBIX pa3HOCTCI>'I AJI allIIpOKCUMAIu ,[[I/I(l)(bepeHLII/IaJII:HBIX 3aJa4
PaccmarpuBaeMble BOIPOCHL:

- IOHSITHE PA3HOCTHOM CETKH U CETOYHON (PYHKIIMH, 3HAKOMCTBO C pa3pekKeHHbBIMH MaTpUIIaAMH
CIIEIUANBHOTO BUJa, KOHEYHO-Pa3HOCTHBIE aHAOTH 1-i U 2-i MPOU3BOIHBIX;

- cBezieHre HavanbHBIX (111 O/1Y 1-oro u 2-oro mopsinka) u kpaeBsix 3agad (mms OY 2-oro nopsinka) k
pemennro CJIAY, cocraBnenue matpury CJIAY;

-pa3zHocTHas cxema Ditepa u Ditnepa ¢ nepecuerom st OJY 1-oro mopsaka a1 YUCICHHOTO PEeIISHHS
3agaun Konm st OY 1-oro u 2-oro nopsiaka B mporpaMmHoii cpexe MathCad, Smath Studio.

14

UucnenHnoe penieHue nepBout kpaepoit 3agaun s OY

PaccMartpuBaeMble BOIIPOCHL:

-peleHust IMHEHHOro Aud(hepeHIHaIBHOTO ypaBHEHHS BTOPOTO MOPSIKA C MOCTOSIHHBIMH

Ko GHUIEHTaMH C KPaeBbIMU YCIOBUSAMH 1-T0 poja CBEACHUEM 33ja4ui METOIOM KOHCUHBIX Pa3HOCTEH K
CJIAY;

- pemieane CJIAY mMeTo0MU IPOCTOM UTEpAUU U 3eHIeNs;

- permeHne 3aa4yM B porpaMMHOi cpene Smath Studio, Bkirouast Berpoennsie gpynkimn [10.

15

CJ'Iy‘IafIHHe IpoueCCbl U UMMHUTAIMOHHOC MOACIIMPOBAHUC

PaccmartpuBaeMbie BOTIPOCHI:

-CITy4aiHbIe MPOIIECCHl HA TPAHCIIOPTE;

“-UMMHUTAIITUOHHOC MOACTINPOBAHUEC, KAK CTATUCTUYCCKOC MOJACIIUPOBAHUC ITPHU €0 MHOI'OKPAaTHOM
BOCITPOM3BEICHUH C MTOCIIEAYIOIIEH CTaTUCTHUECKOIT 00paboTKOii;

-metos1 Monte-Kapio, Monre-Kapio cumysus;

-rpaBUTALOHHAS MOJIEJb B 33/1a4aX KeJIe3HOJOPOKHBIX IIEPEBO30K.

16

3amauyn ONTUMH3AINU

PaccmarpuBaembie BONPOCHL:

-IIOCTAaHOBKaA 3aa41 HaXO0XJACHUC yCJIOBHOI'O 9KCTPpEMYMaA,

-CBE/IeHNE UCXOIHOMN 3a/1a4 K OTBICKaHHIO 0€3yCIIOBHOTO SKCTpeMyMa (QyHKIIMK MHOXHTeNer Jlarpanxka;
“-UMMHUTAIITMOHHOC MOJACTINUPOBAHUC B 3a/1a4€ ONIPCACICHUA OHTHMaﬂbHOﬁ OTAlTHOCTHU HapalluBaHUA
MIPOBO3HOM CIIOCOOHOCTH K-1I CTAHITH.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

17

TpaHcropTHas 3a7a4a — MOCTAHOBKA U OTIPEICIICHUS

PaccmatpuBaeMble BOIIPOCHL:

- o0I1ast MOCTaHOBKA TPAHCIIOPTHOM 3a1a4u;

- TpAaHCIIOPTHAs 33a7]a4a B MaTPUYHOHN ITOCTAaHOBKE, 3aMKHYTasi M OTKPBITas 3aJa4H;

- cumriutekc-meton pemenus 3JII1 B mporpammusix cpenax Exel, MathCad, Smath Studio.

18

3agada quHaMuyeckoro nporpammupoBanus (AI1), MeToasl perenus
PaccmatpuBaeMbie BOTIPOCHL:

- IIOCTAaHOBKA 3a1a4H,

- IPUHIUI ONTUMAJIBHOCTH U ypaBHEHUs beiMana, reomeTpruyecKkas HHTEpIIpeTauys 3a1a4H;
- rpadUIecKuil CrIoco0d PemIeHNS;

-ipuMeps! puMeHeHus meto1oB 111 B yrpaBlieHHH YKCILTyaTaIlHOHHOH paboTol;

-3aa4a O 3aMCHC O60py,I[OBaHI/IH.

19

3azaya KOMMMBOSDKEPA U HEMPOHHBIE CETH

PaccmatpuBaeMbie BOTIPOCHL:

- 0011ast TOCTaHOBKA 3a/1a4H;

- NpUOMMKEHHBIE U TOUHBIE METO/IBI PEIICHHs 33/1a491 KOMMHBOSDKEDA;

- QJITOPUTM PELLIEHUS 33Ja4l KOMMUBOSIKEPA C UCIONb30BAaHUEM PEKYPPEHTHON HEMPOHHOMU CETH;

- IOHATHE 00 apXUTEKType HEWPOHHOM CETH Ha IIPUMEpax 3aJad COPTUPOBKU BarOHOB M PAaCcIIO3HABAHHSA
CHUMBOJIOB MapKHPOBKH BaroHOB C MIOMOIIBIO HEHPOHHOU CETH .

20

Cucremsl MaccoBoro oocimyxuBanus (CMO)

PaccmarpuBaeMble BOIPOCHI:

- aHAIMUYECKUEe U UMMHTAIMOHHBIE METO bl MoaenupoBanus CMO;

- MoCcTpoeHHE ()ParMEHTAPHBIX MOAECIICH TEXHOJOTHUSCKUX JIMHUH KEJIC3HOJOPOKHBIX CTAHITU;

- IMMHUTALMOHHOE MOJIEIUPOBaHKe IpH pacuére xapakrepucTuk CMO Ha mpuMepe 3TaITHOTO Pa3BUTHUS K-
Jl TpaHCIIOpTA.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

n/m

HaumenoBanue mabopatopHbIx paboT / KpaTKoe coepKaHue

OyHKIIMK paboThl ¢ MAaTPUIIAMH B TIporpaMMHoOM cpeze Excel

B pesynbraTe BITIOTHEHHS TAOOPATOPHOI pabOTH 00yUaronecs: MproOPETaloT HABBIK OIepannii ¢
MaTpULIAMU, MOJEIUPOBAHUS JINHEUHBIX CUCTEM, , BBIYUCIICHUS ONPEAUTENS U JIP. YUCIIOBBIX
XapaKTepPUCTHK MATPUIL B IporpaMMHoii cpeae Excel

Pemenne CJIAY npsmbimu metonamu B Excel

B pesyunpTaTe BhIIOMHEHHS Ja00paTOPHOU padoThl 00ydaromuecs MpUoOPETaloT HaBbIK HAX0XKACHUS
npubmmxéanoro pemerns CJIAY B mporpammuoii cpene Excel Meromom Kpamepa u meTonom obpatHOiA
MaTpHILBL

Pemenne CJIAY B Excel kak 3amaun onTuMU3ain

B pesynbrate BhIIOIHEHHS 1aOOpaTOPHOI paboThl 0OyUaronecs: MproOpeTaloT MIOHNMaHUE 331a4H
ONTHUMHU3AIMY M HaBBIK HaXOKAeHHs TpuOmkEHHOro petieHus CJIAY ¢ moMoIbo HaJICTPOHKH «IIOMCK
peIeHus».

OcHoBHBIE QYHKITHH B porpaMMHON cpene Smath Studio
B pesynbrate BbIoJIHEHHS 1a00paTOPHOM paboThl 00yUaroIUecs: MPHOOPETAIOT HABBIK BHITOIHEHHS




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

orepanuii ¢ MaTpULAMHU, MOJICITUPOBAHUS JINHEHHBIX CHCTEM, BHIYUCIICHHS YHCIOBBIX XapaKTEPUCTUK
MAaTpHI] B IPOrpaMMHO# cpene Smath Studio u moctpoenus rpadukos.

Pemenue CJIAY npsimMbIMu MeTOJIaMH B ITporpaMMHOil cpene Smath Studio

B PE3YyIbTATE BBINTOJTHCHU na6opaT0pHoi/'I pa6OTI)I o6yqa101u1/1ec;{ HpHOGpeTaIOT HaBbIK HaXO0XJICHUA
npubmmkénHoro pemenus: CJIAY B nporpammHuoii cpene Smath Studio, a Takxke HOHUMaHMS
HpeﬁMyH.[eCTB N HCJOCTATKOB PA3HBIX NPAMBIX METOO0B PEHICHUA U IIPOTrPaMMHBIX CPE.

Meton 'aycca pemenust CJIAY ¢ kBaapaTHON MaTpuLen

B pesynbprarte BeIOIHEHUS Tab0paTOpHOIT paboThl 0OyUarommecs MpHOOPETaIOT HABBIK NCCIIETOBAHIS
cymectBoBaHus pemeHnii CJIAY ¢ ucnonp30BaHNEM NOHATHS PaHT MAaTPHIBL, 3JIEMEHTapHBIX
peoOpa3oBaHuii CTPOK MaTPHII, HAXOXKAECHHUS npuommkénHoro petenust CJIAY B nmporpaMMHOH cpene
Smath Studio, Bkiroyast BCTpOSHHBIE (QYHKIMH ro0t ISl peIIeHNS] HEMMHEHHBIX YPaBHEHHUH.

Meton 'aycca pemenust CJIAY ¢ npsimoyroiasHON MaTpuLen

B pesynbrate BhINoIHEHHS 1a00paTOpHOI paboThl 0OyUaronecs: MpruoOPEeTaloT HaBbIK aHAIHM3a 3a/1a4U Ha
npeamet coBMecTHOCTH CJIAY (ucmomnp3yst paHTH MaTPUITEl M paCIIMPEHHON MaTPHUIIBI) M IPUHATHUS
pelIeHHid B yCIOBUSX HEONPEEIEHHOCTH, KoTa uncio ypaBHeHuid CJIAY MeHbllle uncia Heu3BECTHBIX-
peleHue, 3aBHcsAIIee 0T HapaMeTpa, (YUCIOBOE 3HAUEHHE KOTOPOTO 3a1aeTCs).

MO,Z[CJ'IB JleonTheBa MECKOTPACIEBOro OajnaHca

B pe3sysbraTe BHIONHEHMS Tab0PaTOPHO# paboThI 00YYArOIINECs] IPHOOPETAIOT HABBIK HCCIIEI0BAHUS
JIMHEHHOM MOIEIH U HAXOXKICHHS PEIICHHUS 3a1a4H [UIAHMPOBAHKUSI C UCIIOIb30BaHUEM MaTPHIHBIX
METOJIOB B IporpaMMHoii cpeae Smath Studio.

Nutepnosnanus MEOrowieHoM Jlarpanxka
B pesysbrarte BBIIOIHEHHUS J1aOOpaTOPHOI pabOThI 00yYarOIHecs IPHOOPETAIOT HABBIK 00PabOTKH
PE3YJILTAaTOB H3MepeHHﬁ 1 HAXO0XIACHUS l'lpI/I6J'lI/I)KeHI/I$[ (byHKLH/II/I B BUJIC MHOI'OYJICHA.

10

CrnaitH-UHTe PO

B pesynbrate BhIIOIHEHHS 1Ta0OpaTOPHOI paboThl 0OyUaronecs: MpruoOpeTaloT HaBBIK 00paboTKN
PEe3yNIbTaTOB U3MEPEHNH U HAXOXKICHUS MPUOIMKCHHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH JUTS CITydaliHBIX
IPOLECCOB.

11

CpaBHCHI/Ie Pa3HbBIX METOJ0B HHTCPIIOJIAIUN
B pesynbrate BbIogHEHHS 1a00paTOpHOH paboThl 00yUaroIuecs MPHOOPETaOT HABBIK UCCIICIOBAHMS
MoJIeJiel pa3HOTO TUIA M BLIOOPa COOTBETCTBYIOIIETO METO/IA PELICHUS 3a1a4H.

12

ANnpoKuMaIys METOJIOM HAUMEHBIIIUX KBAJIPaTOB

B pesynbprare BeIMOTHEHHUS Tab0paTOPHOI paboThl 0Oydarommecs IpUOOPETAIOT HABBIK CTATHCTHYECKON
00paboTKH pe3yIbTaTOB M3MEPEHHUI M IOCTPOCHHMS IPHONMKEHHON (DYHKIIMH METOJIOM HaMMEHBIITNX
kBazaparos (MHK), anannza crenenu npuommkeHus ¢ moMomnspio kpurepust [Tupcona.

13

Okcrpanonsuus GyHKIUN B JOTHCTUKE

B pesynbrate BhINoIHEHHS 1a0OpaTOPHOI pabOTHI 00yUaroIecs: MPUOOPETAIOT HABBIK AKCTPATIONISLIUH
ucxoHbIxX GyHkuumit, nomyuerHsix MHK npu 00paboTky BpeMeHH NMPOX0KACHHS 0e370M
MIPOMEXXYTOUHBIX CTAaHIUI 1 €€ HCIOIb30BaHUE IS IPOTHO3UPOBAHUS BPEMEHH NPUOBITHS [T0€3/1a Ha
KOHEYHYIO CTaHIIMIO.

14

Pemrenne 3agaun Komm

B pesynbrate BhIoIHEHHS 1a00paTOpHOH paboThl 00yUaromuecs: MpHOOPETaoT HaBBIK NPUOIMKEHHOTO
peleHus TMHEHHOro A GepeHIINaIbHOT0 YPABHEHHUS IEPBOTO HOPSIKA C TOCTOSTHHBIMA
KoQQHIIEeHTaMH ¢ HaYaJIbHBIM YCIOBHEM B IIporpaMMHoii cpeae Smath Studio

15

Pemenue nepBoit kpaeBou 3a1auu

B pesynbprare BeIoIHEHUS Tab0paTOpHOIT paboThl 0Oydaronmecs IpHOOPETAIOT HABBIK MIPHOIMKEHHOTO
peleHus TMHEHHOTo An(GepeHIIaIbHOI0 YPABHEHHUS] BTOPOTO MOPSIIKA C IOCTOSIHHBIMU
KOQQHUIIEHTAMH C KPaeBbIMH YCIOBHIMH CBe/ieHHEM T depeHInansHoil 3a1a4i METOI0OM KOHEUHBIX
pasHocreit k CJIAY, perraeMoro METOIOM MPOCTON UTEpalli U 3eH el B IporpaMMHO cpene Smath
Studio, BxiTrOUas BcTpoeHHble PyHKIHH [10.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

16

3agaya AMHAMHYECKOTO MPOrpaMMHUPOBAHUS
B pesynprarte BRIIOTHEHUS Ta00paTOPHOI paboThl 0Oy4aroIrecs IpuoOPETAIOT HABBIK PEIICHHS 3324
JMHAMHYECKOr0 MPOrpaMMHUPOBaHUS 10 METOY Ha OCHOBE NPHHIIUIIA ONTUMAIBHOCTH benmmana.

17

Pemenne O3JII1

B pe3ysbTarte BBIIOIHEHUS J1a0OpaTOPHOI pabOThI 00yYaroIHecs IPUOOPETAIOT HABBIK PEIICHHS
ONTHMU3AIMOHHBIX 33a71a4 B HAJICTPOHKE «ITOUCK pelieHus» B Excel u rpadudeckoit nHTepIpeTanun
peTIeHMs.

18

Onpenenenre kpaTdyan?IIMX PacCTOSTHUM? MEXKIY BEpILIMHAMU TPAHCIIOPTHOM CETH
B pesynbraTe BITOTHEHHS Ta00PaTOPHOH paboTH 00yJaromecs: 3HAKOMSTCS C peali3aliell aropurma
Jetiketpsl B Excel, npnoOperatoT HaBbIK pabOTHI C CETAMH.

19

TpancniopTHas 3agada

B pesynbrate BhIoIHEHHS 1a0OpaTOPHOI paboTHl 0OyUaronecs: MpruoOPeTaloT HaBbIK HAXO0XKICHUS
OTIOPHOTO PEUICHHsI TPAHCIIOPTHOM 3a/Iaui METO/IOM CEBEPO-3allaIHOro yIJla, YYUTCs pelaTh
TPaHCIIOPTHYIO 3ajlady B HAJICTPOIKe «IOMCK pemeHus» B Excel.

20

3aziaya KOMMHMBOSDKEPA U HEHPOHHBIE CETH
B pesynbrarte BeIOTHEHHUS Tab0paTOPHOI paboThl 00y4arorecs IpuoOPETarOT HABBIK PEIICHHS 330291

KOMMI/IBOFI)Képa B Cpeac Excel ¢ ucnonp3oBaHueM 3JIEMEHTOB H€I>’IpOHHOI>’I CCTH.

4.3. CamocrosTenbHas paboTa 00yJarOIIMXCS.

o/

Bun camocrositensHOM paboTh

Pabota ¢ IeKIIMOHHBIM MaTEPHUATIOM.

PaboTa ¢ yueOHOM TUTEpaTypO.

TGKYIIIaSI IIOATrOTOBKA K 3aHATUAM.

[ToaroroBka k IPOMEKYTOUYHOM aTTECTALUH.

gl Bl W N -

HO)IFOTOBKa K TCKYILIEMY KOHTPOJIIO.

5. Ilepedyenbp wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BATh IPHU

OCBOCHMH JTUCHUILITUHBI (MOIYJIs).

ri\i bubnmorpaduyeckoe onucanue Mecrto noctyna

1 | T'opes, A. D. Teopust TpaHCIIOPTHBIX IIPOLECCOB U URL: https://urait.ru/bcode/562014
CHCTEM : y4eOHHK I CPEIHEro IpodeccuonantbHoro | (AaTa oopamenns: 07.11.2025).
obpaszoBanus / A. D. 'opeB. — 3-e u3I., HCIIP. U JOIL.
— Mocksa : UzparensctBo FOpaiit, 2025. — 193 c.
— (ITpodeccuonansuoe oopazoBanue). — ISBN 978-
5-534-13578-7.

2 | I'yxun, U. H. MoznenupoBaHue TpaHCIOPTHBIX https://e.lanbook.com/book/421802

npoueccos : MeToauueckue ykazanus / . H. I'yxun. | (1aTa obpamenus: 13.11.2025)
— Camapa : CamI'AY, 2024. — 26 c. — Teker :
ANIEKTPOHHBIH // JIaHb : 3eKTPOHHO-ONOIHOTEeUHAS
cucTema.




3 | Jlanckux, FO. B. Kubeppusmueckne cucTeMs : https://e.lanbook.com/book/408545
yue6Hoe nocobue / FO. B. Jlanckux, B. I'. Jlanckux. | (1ara obpamenns: 13.11.2025).

— Kupos : Batl'V, 2022. — 196 ¢. — Teker :
AJIEKTPOHHBIN // JIaHb : AIEeKTPOHHO-OMOINOTEUHAS

cucrema
4 Kyapssues, B. b. Teopust aBToMaToB : y4eOHUK [Tt URL: https://urait.ru/bcode/569495
By308B / B. b. Kynpssues, D. D. I'acanos, A. C. (mara obpamenwus: 07.11.2025).

IMoaxom3un. — 2-e u3g. — Mocksa : U3narenscTBo
FOpaiit, 2025. — 199 ¢. — (Bsicmiee o6pa3oBanue).
— ISBN 978-5-534-15339-2.

6. IlepedueHbp COBpeMEHHBIX TPOPECCHOHAIBHBIX 0a3 JaHHBIX |
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCS MPHU
OCBOCHHUH JTUCIUILINHBI (MOJTYJIs).

- Hayuno-texuuueckas 6uonunorexka PYT (MUUT) (http://library.miit.ru ).

- O6pazoBarenpHas miargopma «kOpaiit» (https://urait.ru/ ).

- DNeKTpOHHO-OMONIMOTEYHAasT ~ CHUCTeMa  u3aarenbcTtBa  «JlaHbY

(https://e.lanbook.com/).
- [Touckossie cuctemsr: http://www.google.ru/; http://www.yandex.ru.

7. llepeyeHb  JNHMIEH3UOHHOTO ©  CBOOOJHO  PACHPOCTPAHIEMOIO
OpOrpaMMHOTO OOECIIEUYECHHs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUSI TUCIUIIIIUHBI (MOIYJIs).

- Microsoft Edge (unu apyroii 6paysep).

- OnepanmonHas cuctema Microsoft Windows.

- Microsoft Office.

- Ilporpammuas  cpema  Smath  Studio  (OOnaunas  Bepcwus:
https://smath.com/ru-RU/cloud)

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUST 00pa30BaTEIHLHOTO MPOIIecca MO TUCIUILINHE (MOJIYIIIO).

JIekuMoHHass ayauTopus, OCHAIIEHHAsA KOMIBIOTEPHOM TEXHUKOM U
HaboOpaMu JEMOHCTPALIMOHHOTO 000PY/I0BaHUSI.

Ayautopusi I8 TPOBEJEHUS  JTA0OpaTOpHbIX  pabOT, OCHAIlEHHAs
[IEPCOHAIIBHBIMU KOMITBIOTEPAMM.

9. ®opma TpOMEKYTOUHOMN aTTECTAIIUU:

3auyer B 3, 4 ceMmecTpax.



10. OneHoYHBIC MaTEPHUAIBI.

OneHouHbIE MaTepHUabl, TPUMEHSIEMbIE TTPU MPOBEICHUU MPOMEKYTOUHON
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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