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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenssMu  OCBOGHMSI  JTUCUMIUIMHBI  SIBJISIETCS. M3YYEHHE  IPUHIUIIOB
MaTeMaTUYECKOTro KOMIIBIOTEPHOTO MOJICTUPOBAaHUS, MMOCTAHOBKH
BBIYMCIUTEILHOTO IKCIIEPUMEHTA, METOJI0B 00paOOTKH CTATUCTUYECKUX JIAHHBIX,
(byHIaMEHTAIBHBIX ¥ COBPEMEHHBIX MATEMATHYECKUX METOI0B MOJICIIUPOBAHUS, A
TaK)K€ OCBOCHHE MPUMEHEHHS KOMIBIOTEPHOTO MOJEIMpOBaHUs (yHKIHMOHAIA
Pa3IMYHBIX TMOJAPA3CNECHUN JEATEIBbHOCTH K/II TpaHCHOpTa U KPYHHBIX
POMBIIIICHHBIX MPEATPUSITHIM.

3amauell TUCUUIUIMHBL SBJIsieTCs POopMUpOBaHUE y OOyYarOMIMXCS HaBBIKOB
MPOBEJICHUSI KOMITBIOTEPHBIX JKCIIEPUMEHTOB, a TaK)K€ HABBIKOB IOJIb30BaHMS
MPUKJIAIHBIMA MIPOTPAMMHBIMU MPOAYKTAMHU JIJI1 MOJICTTUPOBAHUSI.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIIMHE (MOYIIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemaTh MHXKEHEPHBIE 3a/ladydl B IMPOo(deccroHaIbHOM
NEATEIbHOCTH, HCIOJIb3ys METOABl ECTECTBEHHBIX HAyK, MaTeMaTH4E€CKOIro
aHaJlu3a ¥ MOJEIMPOBAHUS Ha OCHOBE (yHIaMEHTANbHbIX 3HAHUN (HU3HKH,
MaTe€MaTUKU M OOIIETEeXHUYECKUX NUCLUMIUIMH AJid (popmanuzanuu, pacyéra u
000CHOBaHUS PEIICHU, HAlIPaBJIEHHBIX HA PA3BUTHE TPAHCIIOPTHBIX CUCTEM;

IIK-4 - CpoocobeH K mNOpoBeleHUIO (YyHIAMEHTAIbHBIX, NPUKIAIHBIX,
Hay4YHBIX HCCIIEIOBAHUHN C UCIOJIb30BAHUEM COBPEMEHHBIX METO/IOB U CPEACTB 1O
TPAHCIIOPTHOMY OOCIIY>)KMBaHHUIO TIPy300TIIpaBUTENIEd M Tpy3oloiydareiaei Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

OO0yueHnue 1Mo JUCIUIUTHHE (MOJTYIIO) PEIoIaraeT, 4YTo 1Mo ero pe3yabTaTaM
oOyyaroruiicst Oyer:

YMeTh:
- MPUMEHSITh METOJbl MAaT€MaTHUYE€CKOTO aHajiu3a M MOJACIMPOBAHUS B
MPAKTUYECKUX 3a1a4ax

3HaTh:

- OCHOBHBIE TIOHSITUS YUCICHHBIX METOJOB, METOJbI paOOThl C (QYHKIIUSIMH
pacrpeneneHus Cly4yalHbIX BEJIUYMH W3 TEOPUM MaTEeMATUKHU I OTPACIEBBIX
3a/1a4 BEPOSTHOCTEN, KPUTEPUHU U METObI 00PA0OTKU TaHHBIX U3 MATEMAaTHYECKOM
CTaTUCTHUKH

Baanern:
- METOJIaMH MAaTEMATUIECKOTO OMMCAaHUS (PU3UUECKUX SBJICHUH U MPOIECCOB,



ONpCACIIAIOIMNX TTPUHIUIILI pa6OTBI Pa3JIMYHbIX TCXHUYCCKUX CHUCTCM Ha

KCJIC3HOJOPOKHOM TPAHCIIOPTC

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TpyIOEMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT S5 3.e. (180
aKaJeMHYeCKuX Jaca(oB).

3.2. O0bem gucHUIUIMHBL (MOAYJIs) B (oOpMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTelIbHON NporpaMMbl Ha UHBIX YCIOBUSX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

Konnuectso yacos
Tun y4eOHbIX 3aHSTHIT Cemectp
Bcero

Ne3 | Ne4

KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 96 32 64
B ToMm gmncne:

3aHATHUS JEKIIHOHHOTO THUIIA 48 16 32

3aHsATHSI CEMHHAPCKOTO THIIA 48 16 32

3.3. O6bemM aucHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHONW pabOoThI
oOydJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCA C
nearoruaeckuMu pabOTHUKAMHU U (W) JTUIIAMU, TIPUBJICKAEMBIMU K peaTu3aiiiu
o0pa3oBaTeNpHOM MpOTrpaMMbl HAa HWHBIX YCIOBHUSX, TPU TPOBEIACHUU
MIPOMEKYTOUHOM aTTeCTAllMN COCTaBIIsAET 84 akaleMHUUECKUX yaca (OB).

3.4. ITpu oOy4eHunu 0 MHAUBUAYATLHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUHU, 00bEeM TUCIUTIIMHBI (MOMYJISI) MOKET OBITh pean30BaH
MOJTHOCTBHIO B (POpME CaMOCTOSITENHbHON pabOThl 00yJaIOmuUXCs, a Takke B (hopme
KOHTaKTHOU pabOThl OOy4YarOMIMXCA C MEJaroru4ecKuMu pabOTHUKAMHU | (WJTH)
JUIIaMH, TIPUBJICKACMBIMH K peai3allii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPH MPOBEACHUH TIPOMEKYTOYHOW aTTECTAIINH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

Bsenenue

PaCCManI/IBaeMLIe BOIPOCHI:

-BBIYHCIIUTEIbHBIN OKCIICPUMECHT B MATEMATHUICCKOM MOJCIIUPOBAHUU!

= OCHOBHBIC THUIIbI MAaTCMATHUYCCKHUX Mo,ueneﬁ;

- IPUHIHUIIBI TOCTPOCHUA MAaTEMATUYCCKUX Moz[eneﬁ;

- 9TaIllbl MaTCMAaTUYCCKOT0 MOACIMPOBAHU;

- TUIIOBBIC 3a1a4YH Ha TpchnopTe B KprC MATEMATHUYICCKOI'O MOIIeHPIpOBaHI/I}I.

JluHeliHbIe MOAEIH, IPUBOASIIIE K PEIICHUIO CUCTEM JIMHEHHBIX alredpandecKux
ypaBHenuii (CJIAY)

PaccmarpuBaemblie BOIPOCHI:

-paBHOBECHOE pacHpe/ieleHue MOTOKOB [0 MapLIpyTaM JIMHEHHOON TPAHCIIOPTHOM CETH KakK pelieHue
CJIAY

- IpsIMbIe U UTepallioHHbIe MeToab! pemeHust CJIAY mpu MoenupoBaHUM OTPAcIEBBIX 3a7au
~BBIYUCJICHUE ONIPEACTIUTEIIA MATPULILI ITYTEM Pa3JIOKCHUA 110 CTPOKAM 1 CTOJ'I6H8.M.

- KJ'IaCCI/I(bI/IKaHI/I)I MaTpul CICaJIbHOTO BUJa U OTI€pallii HaZl HUMU

-MeToJ 00paTHOH MaTpHIEI U IpaBmiio Kpamepa.

Pemenne CJIAY c¢ kBagpatHoii Matpulieit Meroaom ["aycca
PaccmaTpuBaemble BOTIPOCH:

- BJIeMeHTapHbIe Mpeodpa3oBaHus cTpok MaTpuIlsl CJIAY
-OKBUBAJICHTHBIE MAaTPHLIBI M PABHOCHIILHBIE CUCTEMbI YPaBHEHUH

- pacIIMpeHHasi MaTpHILIA, PAHT MaTPHILBI © COBMECTHOCTh CHCTEM

- IpSIMOM M OOpaTHBIN X0A

- pemmienue CJIAY meronom IMaycca B Mathcad

3anava npuHATHS perienuit (31IP) B ycnoBusix HeonpeaenEHHOCTH

PaccmaTpuBaemble BOTIPOCHI:

- moaenu 3[1P npu ynpaBineHnn IepeBO30YHBIM TPOIECCOM;

- pemienne CJIAY ¢ npsMOyrojabHOH MaTpULIEH, KOTJa YUCIIO YpaBHEHUN MEHbIIE YHUCIIa HEU3BECTHBIX;
- pemmennst CJIAY, 3aBucsmue ot nmapametpa 3agaBaemoro Jlumom [puanmMaronm Perenue (JIITP).

Perienne HeMMHEHHBIX anre6pa1/1qecxnx ypaBHeHI/Iﬁ B 3aJa4ax C IIOJIMHOMHAJIbHBIMHU

MOJICIISIMHA

PaccmarpuBaemble BOIIPOCHL:

-3Tam OTACICHHUS KOPHEH YHUCIICHHBIM U IPpad)UIeCKAM METOIaMH

-METOJl IUXOTOMHH, UTEPAIIIOHHBIC METO bl KacaTelbHEIX ( HpI0TOHA) U ceKyImuX yTOUHEHHs KOpHEH
-HaxoXxJieHue pemenns B Mathcad

3amaya Ha COOCTBEHHBIC 3HAYCHHS M COOCTBEHHBIE BEKTOPA MATPHI]

PaccmaTpuBaemble BOIIPOCHI:

-IIpUMEHEHHE 3aJa9H B MPO0JIeMaTHKE MPeAeIbHOro 00beMa HH(POPMAIIHH [0 KaHAITy CBS3H, COOCTBEHHBIX
YacTOT MOJBIIKHOTO COCTaBa M MOCTOBBIX KOHCTPYKIIHt

-HaXOXKACHHE XapaKTEePHCTHUECKOTO YPaBHEHHS U €r0 PeUIeHHe, CIIEKTP U CIIEKTPANIbHBIA paauyc
MaTpHIbI

-pemenue ogHOpoaHBIX CIIAY 11 HaX0XIeHUS COOCTBEHHBIX BEKTOPOB

-pynkunu eigenvalues n eigenvectors B Mathcad

Mopenb JIeoHThEBA MEXKOTPACIEBOTO OalaHCca

PaCCManI/IBaCMLIC BOIIPOCHI:

-UCCJICIOBAaHHEC JIMHEHHOH MOJACIN U HAXOKACHUS PCHICHU 3a/1avuU IIJIAaHUPOBAHUS C UCITIOJIb30BAHUEM
MaTpPUYHBIX METOAOB PEUICHUS CUCTEM YPaBHEHHUH. .

Anmpoxkumanusi QyHKIHNA, THTEPIOJSALUS MHOTOWIeHOM Jlarpanxka
PaccMaTpuBaemblie BOIPOCH:
-KJIacCU(HKAL ¥ TPUMEHEHHE METO/IOB AlMPOKCHUMAIMK (pYHKIUI B OTpaCciIeBbIX 3a/1a4ax




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

-amIpoOKCUMAINHA 3aJaHHBIX B HEOONBIIIOM KOJIMYECTBE TOYEK CETOUHBIX (TAOMNIHBIX) (PYHKINA HCKOMOIT
HeNpephIBHOM (YHKIMEH B BUE OJJHOTO alredpandeckoro MHOTOYICHA He BBIIIE S-1 CTEIeHHU.

CrnuialiH-UHTEePHOJALMS

PaccmarpuBaeMblie BOpOCHI:

- pa3HOBHIHOCTH (DYHKLMI pacnpeneneHus ciaydainbix seanyuH (I[Tyaccona-, BeiiOyna-, 'amma-
pacmpeseneHus), ANCKPETHBIE U HETIPEPBIBHBIC PACTIPEICICHNUS;

- 3a71a4a 3aMEHBI CIIOXHOBBIUUCIISIEMBIX TPAHCLIECHACHTHBIX (DYHKIIUI MPOCTHIMH MHOTOYICHAMU;

- aNMPOKCHMAINSA 331aHHBIX B OOJIBIIIOM KOJMYIECTBE TOYEK-Y3/I0B CETOYHBIX (PYHKIMIT HCKOMBIMH
HETIPEPHIBHBIME (QYHKIIMAMH B BHJIE CHCTEMBI alTreOpandecKuX MHOTOWICHOB |- mimn 2-if mim 3-i1
CTENEHH [UIA KaXK10i Mapbl COCETHHUX Y37I0B.

10

Anmnpokumanusi QyHKIHNA METOJJOM HaUMEHBIINX KBaJIpaToB

PaccmarpuBaemsble BOIIPOCHL:.

- cTaTUCTUYEeCKass 00paboTKa pe3ysIbTaTOB H3MEPEHHI BPEMEHHBIX NEPEMELICHH 0e3/10B U MOCTPOCHHUE
npudIKarome QyHKIuM MeToIoM HauMeHbInuX kBaapaToB (MHK);

- aHaJM3 Ka4ecTBa NPUOIIKEHHsS ¢ TOMOMIbi0 Kputepust [Tupcona;

-CPaBHUTEJBHBIN aHAIN3 Pa3HbIX METOAOB ANIPOKCUMAIINH (QYHKIHH.

11

DKkcrpanossanus GyHKIUH B TOTHCTHKE

PaccmaTpuBaeMblie BOPOCHI:

- OKCTPAIOJILNS UCXOIHBIX QyHKIMH, noxyueHHBIXx MHK nipu 06paboTky BpeMeHH MPOX0kKISHUS
H0€3]I0M POMEXKYTOUHBIX CTaHIIUH U €€ UCIOJIb30BaHUE AT IPOTHO3UPOBAHUS BPEMEHH NPUOBITHA
10€3/1a Ha KOHEYHYIO CTaHIUIO
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MateMaTrnueckre MoJenu Ha 0aze nuddepeHIuanbHbIX 3a/1a4

PaccmarpuBaeMbie BOIIPOCHL:

-xnaccuduranus audepeHInaNTBEHBIX 3a1a9 11T OOBIKHOBEHHBIX auddepeHnnaanbHex ypasernid (O4Y)
- IpUMephl MATEMaTHYECKHX MOJEIIeH OTPaciIeBbIX 3aa4 Ha 0a3e HaYalbHO-KPaeBbIX 3a1a4 s
mudQepeHInaTbHBIX YpaBHSHUH

-aHAJIMTHYECKHE M YHCIICHHBIE METOIbI PeIeHUs Au(depeHIHaTbHbIX 3a1a9

13

MCTOI[ KOHCYHBIX pa3HOCTCﬁ AJI alllIpOKCUMal ,[[I/I(l)(bepeHI_[I/IaJIBHLIX 3aJda4
PaccmarpuBaemble BOIPOCHL:

- MOHATHE PA3HOCTHON CETKU M CETOYHOH (PyHKITHH, 3HAKOMCTBO C pa3pekeHHBIMHU MaTPUIlAMU
CHENHANbHOTO BH/a, KOHEYHO-PA3HOCTHBIE aHAOTH 1-# 1 2-i1 MPOM3BOIHEIX;

- cBezieHre HavanbHBIX (11 O/1Y 1-oro m 2-oro mopsiika) u kpaeBbix 3amad (st OLY 2-oro mopsaka) k
pemenuto CJIAY, cocraBnenue matpur CJIAY;

-pa3HOCcTHas cxema Dinepa u Diliiepa ¢ nepecuerom it O1Y 1-oro nopsiaka st YUCIEHHOTO PELICHUS
zagauu Komm mist OJY 1-oro u 2-oro nopsijka B nporpammHoit cpene MathCad, Smath Studio.

14

UucnenHoe penieHre nepBou kpaepoit 3agauu st OY

PaccmarpuBaemble BOIPOCHI:

-pemenus muHEHHOTO AU (EepPeHIIHATFHOTO YPAaBHEHUS BTOPOTO IMOPSAIKA C TOCTOSHHBIMHU

Ko HUIMEHTaMH C KPaeBBIMHU YCIOBUSMH | -TO poaa CBEIEHUEM 3aJadd METOIOM KOHEUHBIX Pa3HOCTEH K
CJIAY;

- pemmenne CJIAY metomomu mpocToit urtepauuu u 3enaens;

- pelIeHue 3a1a4u B MporpaMMHoii cpenie Smath Studio, Bkitouast BctpoeHHsle GyHKimu [10.
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CiyyaliHble IPOLECCHl U UMMHUTAILIMOHHOE MOJICIIMPOBAHUE

PaccmarpuBaeMbie BOIPOCHI:

-CiIy4aiHble IPOLIECChl Ha TPAHCIOPTE;

-MIMMHTAIIMOHHOE MOJICIMPOBAHIE, KaK CTATUCTUYECKOE MOJICITMPOBAHKE TIPH €r0 MHOTOKPATHOM
BOCTIPOU3BEICHUH C MTOCIIEAYIOIMEH CTATUCTHIECKOH 00paboTKO;




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

-metog Monte-Kapno, Monre-Kapno cumymsinus;
-TpaBUTAIIOHHAS MOJIENb B 3aJa4ax JKeIe3HOJOPOKHBIX IePEBO30K.

16

3&,[[3‘11/1 OIITUMHU3aAlINN

PaccmatpuBaembie BOIPOCHI:

-MIOCTAHOBKA 33J]a4l HAXOXJIECHHE YCIOBHOTO SKCTPEMYMa;

-CBEJICHIE UCXOTHON 3a1a4M K OTBICKAHHIO OE3YCIIOBHOTO 3KCTpeMyMa (GYHKIIMK MHOXHTeNel Jlarpamka;
-AMMUTAIIHOHHOE MOJICIIMPOBAHIE B 3a7[ade ONMpeeTICHUS ONTUMAIBFHON 3TaITHOCTH HapaIlnBaHU
TIPOBO3HOH CITIOCOOHOCTH K-J CTAHIIUH.
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TpchnopTHas{ 3aZla4ya — IMOCTaHOBKA U OIMPCACIICHUA

PaccMarpuBaeMble BOIIPOCHL:

- 00IIjas MOCTaHOBKA TPaHCIIOPTHOH 3a1auu;

- TpaHCIIOpTHAad 3a7lavda B ManH‘-IHOﬁ IMMOCTAHOBKE, 3aMKHYTasd U OTKPbITad 3a1avu,

- cumrIutekc-mMeton pernenus 3J1I1 B mporpammusix cpenax Exel, MathCad, Smath Studio.

18

3anmavya quHammudeckoro nmporpammupoBanus (1), metoas! peuieHus
PaccmarpuBaeMble BOIIPOCHL:

- IOCTaHOBKA 3a]Ja4H;

- IPMHIHMI ONTHMAaJIbHOCTH M ypaBHeHHUs bemMana, reoMeTpruyecKas HHTEpIpETanus 3a1a4K;
- rpadudecKuii crrocod pemeHus;

-npuMepsI TpuMeHeHust Meto1oB JII1 B ynpaBieHuH dKCILTyaTaliliOHHON paboToH;

-3ajJ]a4a 0 3aMeHe 000PyJOBaHUS.
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3aaya KOMMHUBOSDKEPA U HEMPOHHBIE CETH

PaccmarpuBaemble BOIPOCHL:

- o01mas MocTaHOBKA 331a4H;

- NpUOMKEHHBIE U TOYHBIE METOJIBI PEIICHNUS 3a/1aull KOMMUBOSIKEPA;

- AITOPUTM PEIICHHS 33/1a91 KOMMHBOSDKEPa C HCII0JIb30BAHIUEM PEKYPPEHTHOI HEMPOHHOM ceTH;

- IOHATHE 00 apXNUTEKType HEMPOHHOM CETH Ha MpUMepax 3a/lad COPTHPOBKU BarOHOB M PACIIO3HABAHHS
CHMBOJIOB MapKHPOBKH BarOHOB C ITOMOIIBI0 HEHPOHHOH CETH .

20

Cucrembl MaccoBoro oocnysxkubanus (CMO)

PaccmarpuBaemble BOIPOCHL:

- AHAJIMNYCCKUE U UMMUTAIIUOHHBIC METO/IbI MOJACTITUPOBAHUSA CMO,

- MOCTpOeHUE PparMeHTAPHBIX MOJIENIEH TEXHOJIOTHUECKUX JTUHUH JKEIE3HOIOPOKHBIX CTAHITHH;

- IMMUTALIHOHHOE MOJIENIUpOBaHKe Npu pacuére xapakrepucTuk CMO Ha mpumepe 3TaHOrO Pa3BUTHUS K-
Jl TpaHCIIOpTa.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

/o

HanmenoBanwue mabopaTtopHbIx paboT / KpaTKoe coiepKaHue

DyHKIUKA paboTHI ¢ MaTpHUIIAMHU B TTporpaMmmHoii cpene Excel

B pesynbrare BeIMOTHEHHS Ta00PaTOPHOH pabOThI 00yJaropecs MPUOOPETaIOT HABBIK OTIEPAITHiA C
MaTpHLAMH, MOJCTUPOBAHHUS JINHEHHBIX CUCTEM, , BBIYUCICHUS OMPEIUTEINS U ApP. YUCIOBBIX
XapaKTEPUCTHK MaTpuIl B iporpamMHuoii cpene Excel




HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

Pemenne CJIAY npsmeiMu metonamu B Excel

B pesynbTaTe BbIIOIHEHUS 1a00paTOPHOU pabOThI 00yUaromuecs NpUoOPETatOT HABBIK HAXOXKACHUS
npubmxénHoro pemenus CJIAY B nporpammHuoi cpene Excel Merogom Kpamepa u metonom obpaTtHoit
MaTpHIIBL.

Pemienue CJIAY B Excel kak 3amaun onrtumMu3anuu

B pesynpraTte BRIIOIHEHUS Tab0paTOPHOIT paboThI 00yUaromuecs MpHoOPETaIoT HIOHUMAHNE 3a/1a4H
OINITHMHM3AIIMY U HABBIK HaXOKAeHUs NpuOmkénHoro pemenns CJIAY ¢ moMoIbpo HaaqCTpOHKH «IIOUCK
peLICHUS.

OcHoBHbIe HyHKINHU B iporpaMMHoi cpeae Smath Studio

B pe3synbTrare BHIIONTHEHHUS J1a00PATOPHON paboThl 00yUaroLIecs: MPHOOPETat0T HABBIK BBITOTHEHHUS
onepaunﬁ C MaTpulaMu, MOJACIINPOBaHUA JIMHEMHBIX CUCTEM, BBIYUCIICHUA YHUCIJIOBBIX XapaAKTECPUCTUK
MaTpHll B porpaMMHo# cpene Smath Studio u mocTpoeHus rpaduKoB.

Pemenne CJIAY npsmMbiMu MeToAaMu B porpaMMHoi cpeae Smath Studio

B pesynbTate BeIIOTHEHHS TA0OPATOPHOH pabOThl 00yJaronecs: MpHOOPETAIOT HABBIK HAX0XKICHUS
npuommkéaHoro perenus CJIAY B nmporpammHoii cpene Smath Studio, a Takke HOHUMaHUSA
NpeHMyIIECTB ¥ HEAOCTATKOB PA3HBIX MPSIMbIX METOAOB PEIICHHUS U IIPOrPaMMHBIX CpEl.

Merton I'aycca pemenus CJIAY ¢ kBaapaTHO MaTpulien

B pe3ynbraTe BhINOIHEHUS 1a00paTOPHON paboThl 00yUaromuecs MpUOOPETAIOT HABBIK HCCIICIOBAHU
cymiectBoBaHus pemteHuit CJIAY ¢ ucnonp30BaHHEM HOHATHS PaHT MAaTPHULIBL, 3JIEMEHTapHBIX
npeoOpa3oBaHUil CTPOK MaTpHILI, HAXOXKAeHHUs NpUOIkEHHOTO peuenns CJIAY B nmporpaMMHO# cperie
Smath Studio, Bknto4ast BcTpoeHHbIE (DYHKLUH 100t JJIs PELICHHS HETMHEHHBIX ypaBHEHHH.

Merton I'aycca pemenus CJIAY ¢ npsMoyroiabHONM MaTpulen

B pe3ynprarte BRIOTHEHUS 1a00paTOPHOI paboTHl 00yJaromniecs mpruoOpeTaroT HaBBIK aHAIH3a 3a7aqH Ha
npeamet coBMecTHOCTH CJIAY (MCHONB3Ys paHTH MaTPHUIIBI M PACIIIUPSCHHON MATPHUIIBI) U IPUHSITUS
pELIeHUH B YCIOBUIX HEONPEAENEHHOCTH, Korja ynucio ypaBHeHul CJIAY MeHblIe ynciia HEM3BECTHBIX -
peleHne, 3aBUCSIIee OT MapaMeTpa, (YHCIOBOE 3HAUCHHE KOTOPOTO 3a7aeTCs).

MO,[[GJ'IB JIeoHThEBaA MCKOTpPACICBOI'0O OanaHca

B pesysbTaTe BHIIOIHEHMS 1a00paTOpHOit paboTh! 00yJaroIIHecst IPUOOPETAIOT HABBIK HCCIIEIOBAHUS
JIMHEHHOMH MOJECIN U HAXOXKACHUA PEIICHUA 3a1a4UH IIJIaHUPOBAHUSA C UCIIOJIb30BAHUEM MAaTPHUYHBIX
METOJIOB B MPOrpaMMHoii cpeie Smath Studio.

HuTtepniomnsinus MHOrowIeHoM Jlarpanxka
B pe3ynprate BRINOIHEHUS Ta00paTOPHOI pabOTHl 00ydaronHecs MPHOOPETar0T HABBIK 00padOTKU
Pe3yJbTaTOB M3MEPEHUI 1 HAXOXKICHHUS NPUOIIVKEHUS (DYHKLIUH B BUJIC MHOTOYJICHA.

10

CrutaiiH-UHTEPIOJIALIMS

B pesynbrare BeIMOTHEHHS 1a00paTOPHOH pabOThl 00yJaroIIHecs MPUOOPETAIOT HABBIK 00PaOOTKH
Pe3yIbTaTOB M3MEPEHUI N HAXOKACHUS PUOIMKEHHBIX ()YHKIIMOHAIBHBIX 3aBUCUMOCTEH [T CITydaitHBIX
MPOLIECCOB.

11

CpaBHeHI/Ie Pa3HBIX METOA0B HMHTCPIIOIAINN

B PE3YIbTATC BBINIOJTHCHUSA na60paT0pH0i/'I pa60TBI 06yqa}0mnecsl HpI/IO6p€TaK)T HaBBbIK UCCJIICOIOBAHUA
MOHGHGﬁ Pa3HOTo TUIIA U BBI60pa COOTBETCTBYIOLICTO METOJa PCHICHUA 3aJa4U.

12

AnmpokumMarys METOI0M HAUMEHBIIIUX KBaIpaTOB

B pesynbrare BeIMOTHEHHS Ta00paTOPHOH pabOThl 00YJArOIIHECs MPHUOOPETAIOT HABBIK CTATUCTHYECKOM
00pabOTKU pe3ysIbTaTOB H3MEPEHUN U TOCTPOSHISI TPHOIMKEHHONW (QYHKIIMH METOIOM HAaMMEHBIITNX
kBagpaToB (MHK), anannsa ctenenu npuOmmkeHns ¢ moMoIbio kpurepust [Iupcona.

13

Okcrpanossanus GyHKIUN B TOTUCTUKE

B pesynbrate BhINOIHEHUS TA0OPATOPHOI paboThl 00ydaroIuecs: IPHOOPETaIOT HaBBIK AKCTPANIONISLIUH
ucxoaHbIX QyHKui, mosrydenusrx MHK npu 06paboTky BpeMeHH MPOXO0KICHHUS TT0E3/10M
MPOMEXYTOYHBIX CTAaHLIUH U €€ MCIOJIb30BaHuUE IJIs IPOTHO3UPOBAHMS BPEMEHH IIPUOBITHA 10e3/1a Ha
KOHEUYHYIO CTaHIUIO.




/o

HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

14

Pewenne 3anaun Komu

B pesynbTate BhINOIHEHHS 1a00paTOpHON paboThl 00yUaronyecs: NpruoOPETaloT HaBBIK NPUOIMKEHHOTO
peuieHust IMHeHHOTo TUddepeHIMaIFHOT0 YpaBHEHHS IEPBOTO IOPSIKa C HOCTOSIHHBIMH

ko dueHTaMu ¢ HaYaIbHBIM YCJIOBUEM B IIPOrpaMMHOii cpene Smath Studio

15

Pemienue nepBoii kpaeBoi 3a1auun

B pesynpraTte BRIIOIHEHHUS Ta00paTOPHOI paboThI 00yUaronmecs MpHOOPETarOT HABBIK IPUOIIKEHHOTO
pelieHus JuHeHHOro TuddepeHIHaIBLHOT0 YpaBHEHUS BTOPOTO MOPSIKA C HOCTOSHHBIMH

Ko PHUIIMEHTaMHU C KPACBBIMHU YCIOBUAMH CBeIcHHEM ] QepeHIrnanbHON 3aJa91 METOIOM KOHETHBIX
pasHocteii k CJIAY, pemaemMoro MeTo1oM IPOCTOi HTepariy 1 3eiiens B mporpaMMHoi cpeae Smath
Studio, Bxirouas BcrpoeHnsie pyakmun [10.

16

33.,[[21‘121 JUHAMHUYCCKOI'O ITpOorpaMMUupPOBaHus
B pesynbraTe BHINONHEHUS 1a00paTOPHOI pabOThI 00yUYAIOIIUECs MPHOOPETAIOT HABBIK PEIICHUS 33124
JMHAMHUYECKOT0 IPOrPaMMHUPOBAHUS IO METOIY Ha OCHOBE MPHUHIIMIIA ONTUMalIbHOCTH bemmMana.

17

Pemenne O3JII1

B pe3ynprarte BRIIOTHEHHUS 1Ta00paTOPHOI paboTHl 00ydaromrecs: IpHOOPETAIOT HABBIK PEIICHUS
ONTUMHU3AIUOHHBIX 3a4a4 B HaHCTpOﬁKe «IIOUCK pCHICHUA» B EXCGI nu rpa(bnqecxoﬁ HUHTCpIIpETAllN
peeHus.

18

Omnpenenenne kpaT4an?IIMX pacCTOSHUN? MEXKIY BEpIIMHAMU TPAHCIIOPTHOM CETH
B pe3ynbraTe BBINOIHEHUS Ta00paTOPHON PabOThl 00yUalOIUecs 3HAKOMATCA C pealu3alyueil anropurMa
[etixctpsl B Excel, mproOperaroT HaBBIK pabOTHI C CETIMH.

19

TpancnopTHas 3aj1aya

B pesynbTate BeIIOTHEHHS JTA0OPATOPHOH paboThl 00yJaronecs: MpUoOPETAIOT HABBIK HAX0XKICHUS
OTIOPHOTO PEICHHs TPAHCIIOPTHOI 331241 METOJIOM CEBEpPO-3aIIaJHOTO yIJla, YUUTCS PelaTh
TPaHCIIOPTHYIO 33/1a4y B HaJCTpOiiKe «mouck pemenus» B Excel.

20

3aaya KOMMHUBOSIKEPA U HEHPOHHBIE CETH
B pe3ynbrare BeIMOTHEHHUS Ta00paTOPHOH pabOThl 00yJaropecs NPUoOPETalOT HABBIK PEHISHUS 3a1a4u
KOMMHBOsDKEPa B cpezie Excel ¢ HCMONBb30BaHHEM DIIEMEHTOB HEHPOHHOM CETH.

4.3. CamocrosiTenbHas padoTa 00y4aroIuXCs.

o/

Bua camocrositensHOM paboTh

Pabota c neKImoHHBIM MaTepUaIOM.

PaGora ¢ yuebHolt tuTeparypoil.

TeKymaﬂ IIOATrOTOBKA K 3aHATHUAM.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

ol B W N -

IIoarororka k TCKYIIEMY KOHTPOJIIO.

5. Ilepedenr wu3maHWI, KOTOpPbIE PEKOMEHAYETCS UCIOIb30BaTh MIPHU

OCBOEHUU JUCUUILUIUHBI (MOYJIA).

Ne
y bubnuorpaduueckoe onucanue Mecto gocryna
n/n
1 | T'opes, A. D. Teopust TpaHCIIOPTHBIX IIPOLECCOB U URL.: https://urait.ru/bcode/562014

CHCTeM : y4eOHUK JIsl cpeiHero npodeccuonanpHoro | (Aara odpamenms: 07.11.2025).




obpazoBanus / A. D. ['opeB. — 3-e u3I., UCTIP. U JOII.
— Mocksa : U3parensctBo FOpaiit, 2025. — 193 c.

— (ITpodeccuonanbuoe obpazosanue). — ISBN 978-
5-534-13578-7.
2 | I'yxun, U. H. MonenupoBaHue TpaHCIOPTHBIX https://e.lanbook.com/book/421802

TpoIieccoB : MeToanueckue ykazanus / M. H. I'yxun. | (2ata obpamenns: 13.11.2025)
— Cawmapa : CamI'AY, 2024. — 26 c. — TekcrT :
AIIEKTPOHHBIH // JIaHb : 3EeKTPOHHO-OMOIMOTeYHAs
cucTeMa.

3 | Jlanckux, 0. B. Kubepdusudeckue cucremst : https://e.lanbook.com/book/408545
yuebnoe nocobue / 10. B. Jlanckux, B. I'. Jlanckux. | (1ara obpamenns: 13.11.2025).

— Kupos : Barl'V, 2022. — 196 ¢. — Teker :
3JICKTPOHHBIN // JIaHb : AIEKTPOHHO-OMOINOTEYHAS

cucTeMa
4 | KynpsiBues, B. B. Teopust aBromaroB : yueOnuk s | URL: https://urait.ru/bcode/569495
By30B / B. b. KyzapsiBues, . D. 'acanos, A. C. (mata obpamenms: 07.11.2025).

IMoaxom3un. — 2-e u3a. — Mocksa : 3naTenscTBo
FOpaiir, 2025. — 199 ¢. — (Briciiee o6pa3zoBanue).
— ISBN 978-5-534-15339-2.

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHHH TUCUUTIITUHBI (MOTYJIS).

- Hayuno-Texuuueckas ouommoreka PYT (MUUT) (http:/library.miit.ru ).

- O0pazoBarenbHas matdopma «kOpaiir» (https://urait.ru/ ).

- DIeKkTpoHHO-OMONMMOTeuHass  cucTemMa  u3aarenbcTBa  «JIaHbY

(https://e.lanbook.com/).
- IlouckoBsie cuctemsl: http://www.google.ru/; http://www.yandex.ru.

7. llepedyeHb JNHIICH3UOHHOTO W  CBOOOJHO  PACHPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECreYeHus, B TOM YHCJIE OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TUCIIUTUTUHBI (MOYJIs).

- Microsoft Edge (wnu npyroii Opaysep).

- OnepaunonHas cucreMa Microsoft Windows.

- Microsoft Office.

- Ilporpammuas  cpema  Smath  Studio  (O6maynass  Bepcwus:
https://smath.com/ru-RU/cloud)

8. OmnucaHue MaTepuasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJIEHUSI 00pa30BaTEIHLHOTO MPOLEcca MO AUCHUIITUHE (MOIYIIIO).



JlekunoHHass ayauTOpus, OCHAIIEHHAS KOMIIBIOTEPHOW TEXHUKOW W
HaboOpaMu JEMOHCTPALIMOHHOTO 000pYAOBaHUS.

Ayautopusi s TPOBEACHUS  JTAOOpaTOpHBIX  pabOT, OCHAIlCHHAs
NEPCOHATBHBIMU KOMIIBIOTEPAMM.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auer B 3, 4 ceMmecTpax.

10. OueHoUHBIE MaTEpHUAIBI.

OreHOYHBIE MaTepUaNbl, TPUMEHSIEMBIE TIPU MTPOBEACHUH TPOMEKYTOTHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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