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1 ITIACIIOPT PABOYEN ITPOI'PAMMBI YUYEBHOM JUCITUTTAHBI
OIL.10 MATEMATUKA

1.1 O6nacTs npuMeHeHHs padoyeil MPOrpaMMbl

Pabouast mporpamma yuebHo aucruruivHbl OI1.10 MaTeMaTuKa sIB/IsieTCs BADUAaTUBHOM YaCThbIO
OCHOBHOM TpogeccroHanibHONM 00pa3oBaTe/ibHOM TPOTrPaMMBbI - TIPOTPaMMBI TTO[TOTOBKU CITEIIMaIvCTOB
cpenHero 3BeHa (ganee — OIIOII-TIIICC3) B cootBerctBuM ¢ PI'OC pana cnemmanbHocTd 23.02.01
OpraHu3aLyisi NepeBo30K 1 YIIpaB/ieHUe Ha TPaHCIopTe (110 BUZAM).

[lpn peanmu3auuy paboueil MPOrpaMMbl MOTYT MCIOb30BAThCS Pa3/MuHble 00pa3oBaTe/lbHbIe
TeXHOJIOTHH, B TOM YKCJ/Ie IMCTaHLIMOHHbIe 00pa3oBaTe/ibHble TeXHOJIOTHH, 3/IeKTPOHHOe 00yueHuUe.

Pabouasi mporpamMma yueOHOM [JUCLIMTUIMHBI MOKET OBbITb HCII0/Ib30BaHa B TPO(deCccroHambHON
TIOJITOTOBKeE, TIeperioAir0TOBKe U MOBbIIIeHNH KBa/MUKaluy pabouux 1o rpodeccusim:

15894 Orneparop 11ocTa LieHTpaiv3aLyy;

18401 Curnanmcr;

17244 TIpueMocjaTurK Tpy3a U Oaraxa;

25337 OmnepaTop no 06paboTKe mepeBO30YHbIX JOKYMEHTOB,;

18726 CocTaBuTesb MOE3M0B;

16033 OmnepaTop COPTUPOBOYHOM r'OPKHY;

25354 Ormeparop IpH [eKypPHOM I10 CTaHL[UU.

1.2 Mecro yuebHOM AucnuninHbl B cTpyKType OIIOII-IITICC3:
[ucuuruiviHa BXOJUT B 0011iernpodecCcoHaIbHbIN UK.

1.3 Ilnanupyemsbie pe3y/ibTaThbl 0CBOEHHUS Y4eOHOH UCIMII/IUHBI:

1.3.1 B pe3ynbTaTe 0cBOeHHs yueOHON JUCLMTUIMHBI 00yUarOL[Hiics 10/DKeH

yMeTb:

— TpPUMEHSTh MaTemMaThyeckhe MeToApbl JuddepeHMaNbHOIO U MHTErpabHOrO0 UCUYWCIEHUs /IS
peleHus NPo(eCCMOHAIbHBIX 33/1ay;

— TIPUMEHSITb OCHOBHBIE TIOJIOKEHWSI TeOpDHUM BEepOSITHOCTEM W MaTeMaTU4eCKOM CTaTUCTUKA B
npodeCCUOHA/TLHOM JIeSITeTbHOCTH;

— MWCTIO/Ib30BaTb IIpUeMbl M MeTOAbl MareMaTW4yeCKOro CHMHTe3a W aHa/v3a B  pas/IMuHbIX
npodeCCUOHA/TLHBIX CUTYaLIUsIX.

3HaTh:

— OCHOBHbIE TIOHATHSI M MeTOZbl MaTeMaTUuecKO-JIOTMUeCKOr0 CHHTe3a M aHaau3a JIOTHUeCKHX
YCTPOUCTB;

— peLaTh NPUK/Ia/iHbIE 3/IEKTPOTEXHUUECKHE 3a/1aul METO/I0OM KOMILJIEKCHBIX UMCel.

1.3.2 B pe3synbraTte OCBOeHHsi yueOHOW AMCLMIUIMHBI OOyuaromuicst Jo/bkeH ChOpMHPOBAThH
C/lefyrolye KOMIeTeHLIN:

-o01uMe:

OK 01. Beibupatb criocobsl perieHus 3a7au MpogeCCHOHATBHOM JeaTelbHOCTA TIPUMEHUTeTbHO
K pa3/IMuHbIM KOHTeKCTaM

OK 02. Mcnonb30BaTh COBpeMeHHbIe Cpe/iCTBa MOMCKA, aHa/IM3a U UHTepIipeTaluy UHPOpMaLu
Y UTH(OpMaL[MOHHbIe TeXHOJIOTHH [I/1s1 BBITIOJIHEHHSI 3a/ja4 NPo(eCcCHOHaNIbHOM /1eTeTbHOCTH

-npodeccuoHaNbHbIE:

[MK 1.2. OdopM/isiTb AOKYMEHTbI, perjiaMeHTHUPYIOI[Me OpraHM3alj|i0 MepeBO30UHOro Mpoljecca
Ha TPaHCIIopTe.

[TK 2.2. OpraHu30BbIBaTh JBM)KEHUE TpPaHCIOpTa, obecrieunBaTh 0€30MacHOCTL JBM)KEHUST Ha
TPaHCIIOPTe M pellaTh Mpo¢eccoHalbHbIe 33a/laui MOCPeCTBOM MPUMeEHeHHs1 HOPMaTUBHO-TIPAaBOBbIX
JJOKYMEHTOB.

[1K 2.3. OnpesienaTs ¥ aHAIM3UPOBATh BBITIOJTHEHHE TIOKa3aTesiel SKCITyaTaljiOHHOM paboThl.



[IK 3.1. IlnaHvpoBaTb ¥ OpraHW30BbIBaTh pabOTy 10 TPAHCIOPTHO-JIOTUCTHUECKOMY
06cy>KBaHUIO B Cpepe IPy30BbIX NIEPEBO30K.

[1K 3.2. [InaHupoBaTh ¥ OpPraHM30BBIBaTbH pabOTy MO TPAHCIOPTHOMY OOCTY>KHMBaHUIO B cepe
NaCCa)XUPCKUX I1epeBO30K.



2. CTPYKTYPA Y COJEPKAHUE YUYEBHOW JUCITATTAHBI

2.1. O6peM yueOHOW AMCHMIUINHBI U BUABI y4eOHOM padoThI
Ounas ¢opma o00yueHust

Buj yue6HOI paboThI

O0BeM yacoB

MakcumasibHas yue0Hasi Harpy3ka (Bcero) 76
Oo0s3aTennbHasA ayAuTOpHas yyebHas Harpyska (Bcero) 60
B TOM UHCJIE:

JIEKLIMHU 30
TpaKTUYECKUe 3aHSITHUS 30
CamocTosiTesibHasi paboTa o0yuaromerocsi (Bcero) 4
IIpomexyTouHas arrectanus B opme 3k3ameHa (1 cemecmp) 12

3aouHasi hopma o0yueHHs

Bujy yueOHOI pabdoThI

O0BeM yacoB

MakcumasnibHas yue0Hasi Harpy3ka (Bcero) 76
O0s3aTesibHasi ayAUTOPHAasi yueOHasi Harpy3Ka (Bcero) 14
B TOM UHCIIE:

JIEKITAN 6
MIPAKTUYeCKUe 3aHSITHS 8
CamocTosTeIbHasi paboTa o0yuaromerocs (Bcero) 50
IIpomexyTouHas arrectanus B popme 3k3ameHa (1 Kypc) 12




2.2. TemaTH4eCcKU# IJIaH U Ccofiep>KaHHe y4eOHO#M JUCHMILTHHBI (0uHast (popMa 00ydeHusl)

HaumMmeHoBaHue pa3jei0B U TeM
Copep)xaHue yue0HOro MaTepHuasia, NpaKTHYeCKHe 3aHATHSI,
caMocTosATe/IbHasA padoTa o0yJarmmxcs
O61bem yacoB
YpoBeHb ocBoeHusl, GopMupyeMbie KOMIIETeHI[UH

1

2

3

4
BBegenue.

1

CopepxaHue yueOHOro MmaTepuasa
MaTtemaTvka U HayYHO-TeXHUUYEeCKUM MPOrpecc; MOHSATHe O MaTeMaTHUYeCKOM MOJe/TMpOBaHuU. Pojib MaTeMaTUKU B TIOJTOTOBKE CTEI[Ua/IMCTOB CpeHero
3BeHa >KeJie3HOZ0POXKHOTO TPAHCTIOPTa U (JOPMUPOBAHUH OOLIMX U MPO(heCcCHOHaTEHBIX KOMITETEHI[UH.

1
2
OK 01, OK 02
Pa3pen 1. MaremaTHuyeckHil aHa/IN3
27
Tema 1.1. IucddepennuanbHoe U HHTErpajibHOE HCUMC/IEHHE
15

Copep)xaHue yueOHOro MaTepHasa
®yHKIMK OJHON He3aBUCHMMOI miepeMmeHHOU. [Ipenenbl. HerpepbiBHOCTH (QyHKIMA. ITpou3BozHas, reomerpuueckuid cmbici. MccnenoBaHue (yHKLMA.
Heonpezenennslil naTerpan. HerocpecTBeHHOe MHTerprpoBaHye. 3aMeHa repeMeHHOW. Ornpe/ie/ieHHbI HHTerpasl. BelurcieHne onpe/ieleHHOTO UHTerpasia.

6



['eomeTpUUeCKUI1 CMBIC/T OTIpe/ie/IeHHOT0 MHTerpana. @yHKIMM HeCKOIbKUX TMepeMeHHbIX. [IpuioykeHust UHTerpasa K pelleHurIo NMPUKIaAHbIX 3a7au. YacTHble
TIPOM3BO/IHBIE.
5

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 11K 2.3, I[IK 3.1

ITpakTnueckoe 3ansaTue Nel.
BoiunciieHre Npou3BOAHON CIOXHBIX (PYHKIIUI.
2

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

ITpakTnueckoe 3ausaTue Ne2.
BbruricsieHne NpoCTerImx onpe/ie/IeHHbIX UHTEerpasioB.
2

3
OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

IIpakTHueckoe 3ausaTue Ne3.
PacueT conpsbkeHu ¢ pUMeHeHreM TTPOM3BOIHON B MH)KeHepHOU rpaduke.
1

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 1K 2.3, I[IK 3.1

IIpakTHyeckoe 3aHATHE Ned.
Onpe/iesieHrie MakCHMyMa MOLIJHOCTH B Lie[IK ITOCTOSIHHOI'O TOKA C IPYMeHeHreM IPOX3BO/IHOM.
1

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

ITIpakTHuyeckoe 3ausaTHe Neob.



Brbrumcrienue riomazeii v 00beMOB TP IMPOEKTUPOBaHUM O0BEKTOB TPAHCIIOPTa C IMPUMeHeHHeM OTpe/ie/IieHHOTO WHTeTpaJia.
2
3
OK 01, OK 02,
K 1.2, 1K 2.2, TIK 2.3, [IK 3.1

CamocrosiTesibHasA padora odyuarommmxcst Nel

[TpopaboTKa KOHCIMEKTa 3aHsTHs], yueOHbIX M3[JAHWM U JIOTIOJIHUTEbHOM JIMTepaTyphl (10 BOMpOCaM K pa3jesiaM M I/laBaM y4eOHBbIX W3[aHHWM, a TakKe
COCTaBJIEHHBIX TIPENo/jaBaTesieM), TOWCK, aHa/M3 W OLIEHKA MOMOJHUTEIbHONW HWH(GOPMAIMU T0 CO/IEP)KaHMI0 Y4YeOHOro MaTepuasa U OIpe/iesieHHI0
npodeccoHaIbHO 3HAaYUMBIX 3a/au.

[ToAroTOBKa K TIPAKTUUECKUM 3aHATHSM C MCIOb30BaHMEM METOAMYECKUX peKOMeHZalui mpernogaBaress. OdopMieHre OTYETOB MO TPAKTUUECKUM

3aHATUSAM.
2

Tema 1.2. O0bIkHOBeHHBIe Ju(PepeHIuaTbHbIe YPABHEHUS

Copep)xaHue yue0HOro MaTepHasa
3amauun, ipuBosIve K AuddepeHIranbHbIM ypaBHeHusM. [InddepeHianbHble ypaBHeHUsT C paszie/siioIMMUCs TiepeMeHHbIMU. OOliie U YacThbie pelleHus..
OpHopoHbie AuddepeHivaIbHbIe ypaBHEHUs TIePBOT0 Mopsiika. JIuHeliHble 0[HOPO/[HbIe YPAaBHEHKsI BTOPOT'O MOPSI/IKA C MOCTOSTHHBIMU KO3 dUIIeHTaMMU.

2

3

OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

IIpakTueckoe 3ansaTue Ne6
Pemenve fuddepeHianbHBIX YpaBHEHMM [TePBOTO MOPSIZIKA C paszesIsSoLMMUCS NlepeMeHHbIMHU.
2
3
OK 01, OK 02,
K 1.2, 11K 2.2, 1K 2.3, [IK 3.1

Tema 1.3. Paabi



CojepikaHue yueGHOro MaTepuasia
YucnoBble psabl. CXOJUMOCTb U PaCXOJMMOCTb UMC/IOBBIX psifioB. IIpusHak cxomumoctu [lamambepa. 3HakorepeMeHHbIe psiibl. AOCOJFOTHAsE U yC/IOBHAst
CcXogUMOCTH psifioB. ViHTerpasbHbIN nipr3Hak Ko, TTpusHak Jleiibnuia. CremneHHbie psifibl. Psiibl @yphbe.
4
3
OK 01, OK 02,
K 1.2, 1K 2.2, TIK 2.3, [IK 3.1

ITpakTueckoe 3ansaTue Ne7
Pasnoskenuve yHKLuiA B psifi Dypre.
1

3
OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

IIpakTnueckoe 3ansaTue Ne8
PacueT s51eKTprUecKuXx Lieneil HeCUHYCOWU/A/IbHBIX TePUOANYECKUX TOKOB C TIpUMeHeHreM psifioB Pypoe.
1
3
OK 01, OK 02,
K 1.2, 11K 2.2, 1K 2.3, [IK 3.1

IIpakTHueckoe 3aHsaTHe Ne9
OrleHKa pe3y/bTaTOB TECTOBOTO 3KCIiepuMeHTa 3¢(eKTMBHOCTA pabOThl MeXaHM3MOB M 000OpPYJOBaHHUS Ha ’KeJIe3HOOPO’KHOM TPAHCIIOPTe I10 CPeCTBaM,
ompeJieneHre CXOAMMOCTH UHCIOBOTO psifia TI0 Npu3HaKky [lanambepa.

2

3
OK 01, OK 02,
K 1.2, 11K 2.2, 11K 2.3, I[IK 3.1

Pa3pgesn 2. OCHOBBI JUCKPETHON MaTeMaTHKH

[=p]

Tema 2.1. OCHOBBI TEOPUHU MHOKECTB



CojepikaHue yueOHOro MaTepuasia
MHO>KeCTBO U ero 3j1eMeHThbI. [TycToe MHOXKeCTBO, TIOZIMHOKECTBA HEKOTOPOTI0 MHOXKeCTBa. Ornepariuy HaJi MHOKecTBaMu. OToOpa)keHHe MHOXKeCTB. TToHsITHE
GbyHKIUM ¥ crIoco0bI ee 3a/1aHust; KOMITO3ULIMS PyHKIMNA. OTHOIIEeHHS; UX BU/bI U CBOMCTBA. [Juarpamma BeHHa. UncioBbIe MHOYKECTBa
2
2
OK 01, OK 02,
K 1.2, TIK 2.2, TIK 2.3, TIK 3.1

Tema 2.2. OcHoBBI Teopuu rpadoB

CojepkaHue yueOHOro MaTepuasia
WcTopusi BO3HUMKHOBeHHs1 TIOHSATUS rpada. 3afauu, TPUBOAAIMe K TOHATHIO Tpada. OmpezeneHvie rpada, BUbl rpadoB: TOMHbIE, HETIOTHbIE. DJIeMEHThI
rpacda: BepiIMHbBI, pedpa; crereHb BepimHbl. [Iuki B rpade. CesizaHHble Tpadbl. [lepeBbsi. OpueHTHpOBaHHBIM rpad. M3o00paxkeHue rpada Ha TIOCKOCTH.
[TpumeHeHue Teopuu rpadoB MpU peltieHUH MPodecCUoHabHbBIX 33/jau B 9KOHOMUKE U JIOTUCTUKE.

2

2

OK 01, OK 02,
K 1.2, 11K 2.2, 11K 2.3, [IK 3.1

IIpakTnueckoe 3ansaTue Nel(
[TocTpoenue rpaga 1o yCcaoBHIO CATYaLMOHHOW 3a/lauM: B YIIpaB/eHUU UH(PPACTPYKTypaMy Ha TPaHCIOPTe; B CTPYKType B3aMMO/IeMCTBUS pa3/IMUHbIX BU/I0B
TPaHCIIOpPTa, B (HOPMUPOBAHUU TEXHOIOTMUECKOT0 LIMK/Ia OKa3aHUsl yCIyT Ha TPaHCIIOpTe.

2

2

OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

Paspen 3. OcHOBEI TeOPHUH BePOATHOCTH M MaTeMaTHYeCKOH CTaTUCTUKH

18

10



Tema 3.1. BeposaTHocTb. TeopemMbl c/10)keHUsI 1 YMHO)KeHHSI BepOSITHOCTel

8

CopeprkaHue yue0OHOro MmaTepuasia
[ToHsATHE COOBITHSI W BEPOSTHOCTH COOBITHS. [JocTOBEpHBIE M HEBO3MOKHBIE COOBITHS. Kilaccuueckoe oripefie/ieHHe BepOSTHOCTH. Teopema CIOXKeHHsI
BeposiTHoCTel. TeopeMa yMHOKeHUsI BeposiTHOCTel. [IprMeHeHMe Teopry BePOSITHOCTU TIPH pellieHrnH NMpodeCcCHoHaMbHbIX 3a7iau.

4

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 1K 2.3, I[IK 3.1

ITpakTnueckoe 3ansaTue Nell
PemieHuve npocreiiyx 3a/jau Ha onpeziesieHre BePOSITHOCTU C UCI0/Ib30BaHUEM TEOPEMbI C/I0XKEeHHsI BEPOSITHOCTEH.

1

3
OK 01, OK 02,
K 1.2, 11K 2.2, 11K 2.3, [IK 3.1

IIpakTnueckoe 3ansaTue Nol2
PeriieHre 3a/1au Ha HaXOyK/leHUe BEPOSITHOCTU COOBITHS TIPH M3yUeHWH U TUIaHUPOBaHUY PhIHKA YC/IyT Ha TPaHCIIOpTe.
1

3
OK 01, OK 02,
K 1.2, 11K 2.2, 1K 2.3, [IK 3.1

CamocTosnTebHasA padora odyuarommxcst Ne2

[TpopaboTKa KOHCIIEKTOB 3aHSATHM, Yy4eOHOM W [OTOJHUTENbHOW JMTepaTypbl (M0 BOMpocaM K pa3zienaM U TIJiaBaM Y4yeOHOM JMTepaTyphbl, a TakKxke
COCTaB/IeHHBIX TIperofiaBaresieM), TMOUCK, aHalW3 M OLleHKa /OIMOJHUTeNbHOM WHGOpMAalMU T0 COJiep>KaHUI0 yueOHOro Marepuasa U OIpefesieHHI0
ripo¢eCcCUOHaNIBHO 3HAYUMBIX 3a7iau.

[MoaroroBKka K MpakKTHUUeCKUM 3aHSTUSM C MCII0/Ib30BaHHMEM MeTOAMYeCKHWX peKoMeHjalui rmpernofaBaressi. OdopmieHre OTYETOB MO MpPaKTUUECKUM

3aHATUSAM.
2

11



Tema 3.2. CnyuaiiHasi Be/IMUMHA, ee QyHKIIUA pacnpeje/ieHus

CopeprkaHue yue0OHOro MmaTepuasia
CnyuaiiHasi BeinuMHa. [JuckpeTHasi U HerpepbIBHasl CTyvaliHble BeJIMYUHBI. 3aKOH pacrpeziesieHust C1y4aliHOW BeJTMUUHBI.
2

3
OK 01, OK 02,
MK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3ansaTue Nel3
[To 3amaHHOMY yC/IOBHIO MTOCTPOEHUE PSIZIOB pacripe/iesieHrst CTy4YalHOW Be/TMUKHBI.
2

3
OK 01, OK 02,
MK 1.2, 11K 2.2, TIK 2.3, TIK 3.1
Tema 3.3. MaTemaTHueckoe 0)XH/JaHHe M JUCIIEPCUs C/Iy4alHO! BeTUUYUHBI

6

Copep:kaHue yueOHOro MmaTrepuasia
MareMaThyeckoe OXKUZAHWE OUCKPETHOW C/yyaliHOW BeJMUMHBL JlUCTiepcHst CaydaiiHOW BeqvuuHbl. CpeiHee KBaJpaTUUHOE OTK/IOHEHWe Cy4aiHOou
BeJTNUMHBL

2

3
OK 01, OK 02,
K 1.2, 11K 2.2, 11K 2.3, [IK 3.1

ITpakTnueckoe 3anarue Nol4
HaxoxaeHre MaTeMaTH4eCKOro O>KUJaHusl, TUCTIePCUN Y CPeJHEer0 KBaJpaTUYHOr0 OTK/IOHEHUs AUCKPEeTHOM C/TyualiHOW BeJTMUMHBI 3aKOHOM pacripe/ie/ieHusl.
2
3
OK 01, OK 02,

12



MK 1.2, 11K 2.2, T1IK 2.3, TIK 3.1

ITpakTnueckoe 3anarue Nel5
PelieHue 3a/jau Ha HaXOXK/EHWE MaTeMaTHUECKOTO OXKUIaHWs U JUCTIEPCUU TIPH OrleHKe 3(h(heKTUBHOCTH 3aKa30B U 00CTY)XKUBaHUs TMOTpeOuTesnedl yciyr u
TIpY OLIeHKe CUCTeM HaJIe)KHOCTH, 6e30MacHOCTH ¥ KaueCTBa yC/IyT Ha JKeJie3HO/I0POYKHOM TPaHCTIOpTe.

2

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

Pa3aen 4. OCHOBHBIE YHC/I€eHHbIE METO/bI

12

Tema 4.1. Unc/1eHHOe HHTErpUPOBaHUEe

Cojep>xanue yueOHOro MaTepuasia
[ToHsiTHE O UYMC/IEHHOM WHTerpupoBaHud. DopMy/bl TIPUOMKEHHOTO WHTErPUPOBAHMSI, OCHOBaHHblIe Ha WHTEPIOJISIMOHHBIX (hopmyrnax HbloToHa.
[lprMeHeHHe YKMCTIEHHOTO WHTErPUPOBAHMSI TIPU pellleHWH TpodeCcCHOHaNbHBIX 3aziau. PopMysibl TPSMOYrofabHUKOB. dopMmysa Tparenyii. Popmysa
Cumricona. AGCOJIOTHAsE TIOTPELTHOCTDb TIPH YMC/IEHHOM UHTErPUPOBaHUH.

2

2

OK 01, OK 02,
K 1.2, 11K 2.2, 11K 2.3, [IK 3.1

IIpakTnueckoe 3ansaTue Nel6

BrrurciieHve WHTerpasos 1o (popMysiaM NpsIMOYTO/IbHUKOB, TpareLuii U ¢popmysie CumiicoHa. OlieHKa MOrperHoCTH.
2
2

OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

Tema 4.2. Uucnennoe guddepeniyupoBaHmue

13



CopeprxkaHue yueOHOro Mmarepuasia
YucnenHoe guddeperuypoBanre. ®dopmysbl TIpUOMMKeHHOTO  AuGdepeHIMPOBaHUs], OCHOBaHHbIE HAa WHTEPIOJSLUOHHBIX Qopmynax HbroToHa.
[TorpeHocTh B OMpe/ie/ieHU TPOU3BOJHOM.

2

2
OK 01, OK 02,
MK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3ansaTue Nel7
PeliieHue 3a/1au Ha HaXOK/I€HUE 110 TaOIMUHO 3aiaHHOM GyHKIwmu (Tipu 1= 2 ), GYHKLIWH, 3a/laHHOW aHAJTUTUYECKHU.
1

2
OK 01, OK 02,
MK 1.2, TIK 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3ansaTue Nel8
VccnemoBanue CBOWCTB 3TOM GYHKIMM it oripeziesieHds1 3()(eKTUBHOCTY TUIAHUPOBaHWS TEXHMUECKOTO LMK/IA SKCIUTyaTalldd 37IeKTPOCHAOXKeHUs Ha
JKeJIe3HO/I0PO’KHOM TPaHCIIOpTe.

1

2
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

Tema 4.3. UncsieHHOoe penieHHue 00bIKHOBeHHBIX JH ¢ epeHIIHaTBHBIX YPaBHeHHUN
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CopeprkaHue yue0OHOro MmaTepuasia
[TocTpoenue vHTerpanbHOM KpHUBOM. MeTo | Jtinep
2
2
OK 01, OK 02,
K 1.2, 1K 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3ansaTue Nel9
OnpejiesieHre KOJMUECTBA 3/1€KTPO3HEPrUM, 3aTpaueHHOW Ha TATY M0e3/10B B 3aBUCMMOCTH OT I/IaHa U MPOQU/Is MyTH C UCT0/Ib30BaHWeM MeToza Jiiiepa,
peltieHre 0OBIKHOBEHHBIX UM depeHINaTbHBIX yPaBHEeHHMA

2

2

OK 01, OK 02,
K 1.2, 11K 2.2, TIK 2.3, [IK 3.1

IIpoMe)xyToUHas aTTecTaljusa: IK3aMeH

12

Bcero:
76

17151 XapaKTepUCTUKN YPOBHSI OCBOEHUsI yueOHOT0 MaTepHrasia UCIIOJIb3YIOTCS Ceyolue 0003HaueHus:

1. - 03HaKOMUTeJIbHBIN (Y3HaBaHUe paHee U3yueHHbIX 0O0bEeKTOB, CBOMCTB);

2. - penpo/iyKTHBHBIN (BBITTOTHEHHE /IeSITebHOCTH 110 00pasily, MHCTPYKLIMH WITH 10 PYKOBO/ICTBOM)

3. - IPOIYKTUBHBIH (TIJTaHUPOBaHUE U CAMOCTOSITe/TbHOE BBITIOJTHEHHE /1esiTe/IbHOCTH, pellieHre TTPobieMHBIX 3a71ay)
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2.3.TemaTnueCcKUH IUIaH U CO/iepP)KaHue yueOHO! ANCIUIUIMHGI (3a0uHasi hopMa o0yueHuUs1)

HaumMmeHoBaHue pa3jei0B U TeM
Copep)xaHue yue0HOro MaTepHuasia, NpaKTHYeCKHe 3aHATHSI,
caMocTosATe/IbHasA padoTa o0yJarmmxcs
O61bem yacoB
YpoBeHb ocBoeHusl, GopMupyeMbie KOMIIETeHI[UH

1

2

3

4
BBegenue.

1

CopepxaHue yueOHOro MmaTepuasa
MaTtemaTvka U HayYHO-TeXHUUYEeCKUM MPOrpecc; MOHSATHe O MaTeMaTHUYeCKOM MOJe/TMpOBaHuU. Pojib MaTeMaTUKU B TIOJTOTOBKE CTEI[Ua/IMCTOB CpeHero
3BeHa >KeJie3HOZ0POXKHOTO TPAHCTIOPTa U (JOPMUPOBAHUH OOLIMX U MPO(heCcCHOHaTEHBIX KOMITETEHI[UH.

1
2
OK 01, OK 02
Pa3pen 1. MaremaTHuyeckHil aHa/IN3
27
Tema 1.1. IucddepennuanbHoe U HHTErpajibHOE HCUMC/IEHHE
15

Copep)xaHue yueOHOro MaTepHasa
®yHKIMK OJHON He3aBUCHMMOI miepeMmeHHOU. [Ipenenbl. HerpepbiBHOCTH (QyHKIMA. ITpou3BozHas, reomerpuueckuid cmbici. MccnenoBaHue (yHKLMA.
Heonpezenennslil naTerpan. HerocpecTBeHHOe MHTerprpoBaHye. 3aMeHa repeMeHHOW. Ornpe/ie/ieHHbI HHTerpasl. BelurcieHne onpe/ieleHHOTO UHTerpasia.
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['eomeTpUUeCKUii CMBIC/T OTpe/ie/IeHHOT0 UHTerpaia. @yHKI[MM HeCKOMbKUX TlepeMeHHbIX. [IpuioykeHust UHTerpasa K pelleHUI0 MPUK/IaJHbIX 3a7au. YacTHble
TIPOM3BO/IHBIE.
3

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 11K 2.3, I[IK 3.1

ITpakTnueckoe 3ansaTue Nel.
BoiunciieHre Npou3BOAHON CIOXHBIX (PYHKIIUI.
2

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

ITpakTnueckoe 3ausaTue Ne2.
BbruricsieHne NpoCTerImx onpe/ie/IeHHbIX UHTEerpasioB.
2

3
OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

IIpakTHueckoe 3ausaTue Ne3.
PacueT conpsbkeHu ¢ pUMeHeHreM TTPOM3BOIHON B MH)KeHepHOU rpaduke.
0

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 1K 2.3, I[IK 3.1

IIpakTHyeckoe 3aHATHE Ned.

OnpezesieHrie MaKCMMyMa MOIIIHOCTH B L€ MOCTOSIHHOTO TOKA C MPUMEHeHUEeM MPOM3BOHOM.
0

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

ITIpakTHuyeckoe 3ausaTHe Neob.
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Brbrumcrienue riomazeii v 00beMOB TP IMPOEKTUPOBaHUM O0BEKTOB TPAHCIIOPTa C IMPUMeHeHHeM OTpe/ie/IieHHOTO WHTeTpaJia.
0
3
OK 01, OK 02,
K 1.2, 1K 2.2, TIK 2.3, [IK 3.1

CamocrosiTe/ibHasA padoTa 00yuaromuxcs

[TpopaboTKa KOHCIEKTa 3aHSTHs, Y4eOHBIX W3ZIAHWUM U JOTIOJTHUTE/TBHOM JIUTepaTyphbl (10 BOMpOCaM K pasfiesiaM U TJlaBaM yueOHBIX WU3[jaHWH, a TaKKe
COCTaBJIEHHBIX TIPENo/jaBaTesieM), TOWCK, aHa/M3 W OLIEHKA MOMOJHUTEIbHONW HWH(GOPMAIMU T0 CO/IEP)KaHMI0 Y4YeOHOro MaTepuasa U OIpe/iesieHHI0
npodeCCOHAIBPHO 3HAUMMBIX 3a/au. [To;rOTOBKA K MPAKTUUECKUM 3aHSITUSIM C UCIT0/Ib30BaHUEM METOIUUECKUX PeKOMeH Iarvii npernoaBatess. OgopmieHue

OTYETOB I10 IIPAKTUYE€CKHUM 3aHATHUAM.
8

Tema 1.2. O0bIkHOBeHHbIe JU(pPepeHIUATbHBIE YPaBHEHHS

CopepxaHue yueOHOro Mmarepuasa
3azauu, ipuBoOAsIIMe K AuddepeHIanbHBIM ypaBHeHUsM. [rddepeHiianbHbie ypaBHEHUs C pa3/ie/sIoMMUCS TiepeMeHHbIME. OOI1ye ¥ YacThie peleHus.
OpHopogHble AuddepeHLIManbHbIe ypaBHEHUS M1€PBOTo NopsiKa. JInHeliHble 0JHOPO/JHbIe YPAaBHEHKSI BTOPOT'O MOPS/iKa C MOCTOSTHHBIMU KO3(QdULIeHTaMHU.

2

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3aHsaTHe Neb
Pelienve fuddepeHiianbHbIX YpaBHEeHUH [IePBOTo MOPsi/IKA C pa3esisoMUCS TlepeMeHHbIMMU.
2

3
OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

Tema 1.3. Paabl
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CopeprkaHue yue0HOro MaTepuasia
Yucnoble psibl. CXOJUMOCTb U PaCXOAMMOCTb UMCIOBBIX psifioB. IIpusHak cxopumoctu [danambepa. 3HakorepeMeHHbIe psiibl. AOCOJTFOTHAs U yC/IOBHAst
CXOUMOCTH psifioB. VIHTerpabHbIM nipu3Hak Ko, [TpusHak Jleiibuuiia. CremneHHble psizibl. Psibl Oyphbe.

0

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 11K 2.3, I[IK 3.1

IIpakTnueckoe 3ansaTue Ne7
Pa3noxenue GyHkuuMi B psif Dypbe.
0

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

ITpakTHueckoe 3aHsaTHEe Ne8

Pacuer s51eKTpr4ecKyx Liereli HeCUHYCOWJA/IBHBIX NTePUOAUYECKUX TOKOB C IIpUMeHeHneM psifioB Dypee.
0
3

OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

ITpakTnueckoe 3ansaTue Ne9
OLleHKa pe3yJsibTaTOB TECTOBOTO KCIiepuMeHTa 3P(eKTUBHOCTA pabOThl MEXaHWU3MOB M 000OpPYJOBaHHUS Ha ’Ke/le3HOJOPO’KHOM TPAHCITIOPTe IO CPeJCTBaM,
orpeZiesieHHe CXOJUMOCTU YMCJIOBOTO Psifia o Tpy3Haky Jlamambepa.

0

3
OK 01, OK 02,
MK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

CamocTosTe/TbHasA padoTa 00yJaromuxcs

[TpopaboTKa KOHCIIEKTOB 3aHSATH, yueOHbIX W3[aHWN U [JOTIOJHUTEIBLHOM JUTepaTyphl (10 BOMpOCaM K pasfiesiaM U IJlaBaM yueOHbBIX W3IaHWM, a TakKe
COCTaBJIEHHBIX TIPEro/iaBaTesieM), TMOUCK, aHa/M3 M OLeHKa JOTOJIHUTENbHONM WH(OpPMALMM 10 COZep)KaHWI0 yueOHOTO Marepviasia W OIpeesIeHHI0
npogecCcMOHaIbHO 3HAYMMBIX 3a/au.
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HO,E[FOTOBKEI K TIPAKTUYECKHM 3aHATHAM C MCIIOJIb30BaHUMEM METOAUYECKUX peKOMEH,Z[aI_[I/Iﬁ rpenojaBaTesid. O(l)OpMJ'IeHI/Ie OTUETOB I10 IIPAKTHUYEeCKHM
3dHATHUAM.

8
Pa3gen 2. OCHOBBI JUCKPETHOH MaTeMaTHKH

6
Tema 2.1. OCHOBBI TEOPHH MHOXECTB

2

Cojiep>kaHue y4eOHOro MaTepuasia
MHOKeCTBO U ero 3yieMeHThI. [IycToe MHO>KeCTBO, TIOZAMHOKeCTBa HEKOTOPOTro MHOKecCTBa. Orepariy HaJy MHOKecTBaMU. OToOparkeHHe MHOXKeCTB. [ToHsITHE
GYHKIUM U CIIOCOOBI ee 3a/IaHust; KOMITO3ULIMS PyHKIMHA. OTHOIIIEHUS]; UX BUbI U CBOMCTBA. /Juarpamma BenHa. UKC/IOBbIe MHOYKECTBA

0

2

OK 01, OK 02,
K 1.2, 1IK 2.2, 11K 2.3, I[IK 3.1

CamocTosiTe/IbHasi padoTa 00yJaromuxcs
ITpopaboTKa KOHCTIEKTOB 3aHSTUM, yueOHBIX M3JaHUM U JOTIOJHUTETBHOM JUTepaTyphl (10 BOMPOCAM K pa3fiesiaM U TjlaBaM yueOHBIX W3/IaHWH, a TakKe
COCTaBJIEHHBIX Mpero/aBaresnem). PerieHue 3a1au ¥ yrpa)KHEHU.

2

Tema 2.2. OcHoBBbI Teopuu rpadoB

CopepixaHue yuyeGHOro marepuasia

Victopusi BO3HUKHOBeHUs MOHATUS rpada. 3ajauM, NpUBojsiMe K noHsaTuio rpada. Onpenenenue rpada, BUAbl rpadoB: MOMHbIE, HEMOMHbIE. D/1eMEHTHI
rpaca: BepinHbI, pebpa; cTerneHs BepimHbL Llykn B rpade. Ces3aHHble rpadeul. [lepeBbsi. OpreHTHpOBaHHBIN rpad. V300paxeHue rpada Ha TIOCKOCTH.
[TpumeHeHue Teopuy rpadoB MpyU pellieHuH PodecCHoHaIbHBIX 3a/lau B S)KOHOMUKE U JIOTUCTHKE.
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0
2
OK 01, OK 02,
K 1.2, 1IK 2.2, 1K 2.3, I[IK 3.1

IIpakTnueckoe 3aHsaTve Nel0
[TocTpoeHnue rpaga no yCca0BUIO CUTYalMOHHOM 3a/jauy: B yrpaB/eHUy UH(PPacTPyKTypaMH Ha TPaHCIIOpTe; B CTPYKTYpPe B3auMO/elCTBUsI pa3/IMuHbIX BUJIOB
TPaHCIIOpPTa, B (YOPMUPOBAHUU TEXHOIOTMUECKOT0 LIMK/Ia OKa3aHUsl YCIyT Ha TPaHCIIOpTe.

0

2

OK 01, OK 02,
K 1.2, 11K 2.2, 11K 2.3, [IK 3.1

CamocTosiTe/IbHasi padoTa 00yJaromuxcs
[TpopaboTKa KOHCIIEKTOB 3aHSTUM, Y4eOHOW W JIOMOJHUTENbHOM JMTepaTyphbl (M0 BOMpOcaM K pa3je/iaM U TJlaBaM y4yeOHOW JIMTepaTypbl, a TaKKe
COCTaB/IeHHBIX TIperofiaBatesieM). [10roToBKa K MpakTUYeCKOMY 3aHSITUIO C MCIIOb30BaHHEM METOJUUeCKHUX peKoMeHZALuid npernogasaTerns. OdopmieHre
MPaKTUYeCKUX 3aHSITHUUN U OTUETOB.

4

Pa3pgen 3. OcHOBbI TeOpUH BePOSATHOCTH U MaTeMaTHYeCKO#N CTaTUCTUKHU

18

Tema 3.1. BeposaTHocTb. TeopeMbl C/10)keHHsI 1 YMHO)XeHUsI BepPOATHOCTeH

Copep:kaHue yueOHOro MmaTrepuasia
[MoHsiTe COOBITHSI U BePOSTHOCTH COObITUsA. [JocTOBepHbIe U HEBO3MOKHbie COObITHs. Kiaccuueckoe oripefiesieHWe BepoOsSITHOCTH. TeopeMa CIOXKeHUs
BeposiTHOCTel. TeopeMa yMHO)KeHUsI BeposiTHOCTel. [IpMeHeHre Teopyy BepOSTHOCTU NPU pellieHrH Mpo¢eCcCHOHaNBHbIX 3a7iay.

0

3

OK 01, OK 02,
MK 1.2, 11K 2.2, TIK 2.3, TIK 3.1
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IIpakTnueckoe 3ansaTue Nell
PerieHre npocTeiilyx 3a/jau Ha onpefiesieHrie BePOSITHOCTU C UCTI0/Ib30BaHUEM TeOPeMbI C/I0XKeHHsI BePOSITHOCTEH.

1

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 11K 2.3, I[IK 3.1

ITpakTnueckoe 3ansaTue Nol2
PerieHre 3a/1a4 Ha HaXOyK/IeHWe BEPOSITHOCTU COOBITHS TIPH M3yUeHUH U TUIAaHUPOBaHUY PhIHKA YC/IyT Ha TPAHCIIOpTe.
1

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

CamocrosiTennbHasA pabdora o0yuarommxcs
[TpopaboTKa KOHCIIEKTOB 3aHATHM, y4eOHOW W [OTIOJTHUTEbHOW JMTepaTyphbl (IO BOMPOCAM K pa3je/iaM W TJlaBaM Y4eOHOM JIUTepaTypbl, a TaKKe
COCTaB/IeHHBIX TIperofiaBaresieM), MOWUCK, aHaIW3 M OLeHKa JOIOJHUTeNbHON HH(OpMalMyU IO CofepkaHuio yueOHOro Marepuana U oOIpefie/leHHI0
npogeccuoHaIbHO 3HaYMMBIX 3aau.
[ToaroToBKa K MpakTUUECKMM 3aHATUSAM C MCIIO/Ib30BaHWMEM MeTOJWYeCKUX peKoMeHJalui mperofaBaTens. OgopmiieHre OTYEeTOB MO TMPAaKTUUECKUM
3aHATUAM.

6

Tema 3.2. CiyuaiiHas BeJIMUMHA, ee PyHKIUA pacnpeje/ieHHus

CojepkaHue yueOHOro MaTepuasia
CnyuaiiHasi BeMuMHa. [JucKpeTHas U HelpepbIBHAs ClyvaliHble BeJIMYUHBI. 3aKOH pacrpe/ie/ieHHs C1y4aliHOW BeTMYUHBI.
0

3
OK 01, OK 02,
K 1.2, 11K 2.2, 1K 2.3, [IK 3.1
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ITpakTnueckoe 3anarue Nel3
[To 3amaHHOMY yC/IOBHIO MTOCTPOEHUE PSIZIOB pacrpe/iesieHrst CTy4alHOW Be/TMUKHBI.
0

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 11K 2.3, I[IK 3.1

CamocTosTeTbHasA padoTa 00yyaromuxcs

[TpopaboTKa KOHCMEKTOB 3aHSITHI, yueOHbIX M3/jaHUK U JIOTIO/THUTE/IBHOM JIMTepaTyphl (M0 BOMPOCAM K pa3jesaM M I/iaBaM y4yeOHbIX M3[aHui, a Takke
COCTaBJ/IEHHBIX IIperofiaBaTesnieM), TMOMCK, aHAaIW3 M OLeHKAa OTOJHUTENBHONM HMH(OPMaL MO COJep)KaHWI0 yueOHOro MaTepHaza ¥ OIpe/ie/ieHHO
npodecCcroHaIbHO 3HAUMMBIX 3a/1au.

[MoAroToBKa K TMPAaKTUUECKOMY 3aHSTHIO C KCTOJ/Ib30BAHMEM METOJWUUECKUX DPeKOMeHjauui npenogaBaters. OgopmieHre OTUeTOB IO MPaKTUYECKOMY

3aHATUHO
4

Tema 3.3. MaTemaTHueckoe 0)XH/JaHHe M JUCIIEPCUSA C/IyYalHOH Be/TMUYUHBI

6

CopeprxkaHue yueOHOro Mmarepuasia
MaremaTnueckoe OKuZiaHWe IOUCKPeTHOM Cay4yalHOM BenWuuHbl. Jlucrepcusi ciayvyailiHOM BenmnuuHbl. (CpefHee KBaJpaTMYHOe OTKJ/IOHEHWe CJIydaliHOW
BeJINYMHBL.

0

3
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3anarue Nel4

HaxoxxeHre MaTeMaTUUeCKOTO OXKAJAHUS, JUCTIEPCHUX U CPeJJHEro KBaJpaTUYHOIO OTK/IOHEHUS IMCKPEeTHOU C/TyYaliHOW BeJTMUMHBI 3aKOHOM pacrpe/ie/iIeHusl.
0
3

OK 01, OK 02,
K 1.2, 11K 2.2, 11K 2.3, [IK 3.1

ITpakTnueckoe 3anarue Nel5
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Pemienvie 3a/1au Ha HaXOXK/IeHME MaTEMaTHUECKOTO OXKUAAHUS U TUCTIEPCHU TIpY OljeHKe 3(h(eKTUBHOCTH 3aKa30B M 00C/Ty)KMBAHUSI TIOTpeOUTesNield YCIyT U
TP OLIeHKe CUCTeM Ha/Ie)KHOCTH, 6e30MacHOCTH M KauecTBa YC/IyT Ha >KeJle3HO0PO’KHOM TPaHCIIOpTe.
0

3
OK 01, OK 02,
K 1.2, 1IK 2.2, 11K 2.3, I[IK 3.1

CamocTosTeTbHasA padoTa 00yyaromuxcs

ITpopaboTKa KOHCIIEKTOB 3aHSITHM, yueOHOW W JOTOJHUTeNbHOM nMTeparyphl (M0 BOMpPOCAaM K pasfiesiaM M TIlaBaM YyueOHOM J/MTepaTyphl, a TaKke
COCTaBJ/IeHHbIX Tperno/aBaresieM). [1oAroToBKa K MpakTUYeCKHUM 3aHSATHSIM C MCIIO/b30BaHUEM MeTOJMUecKUX peKoMeHgalui npenozaBaTens. OpopmieHue
OTYeTOB TIO MPAKTUYeCKUM 3aHsATUsM. OCyIIiecTB/IeHUe TIOMCKA, aHa/lkM3a U OLeHKH JI0TIONTHUTeTbHOM MH(OpMAaIU 10 Co/iepXKaHuI0 yueOHOro mMarepuasna u
orpe/iesieHrI0 TIPo(eCcCHOHaIbHO 3HAUMMBIX 3a71au. OrpeziesieHrie METO/I0B U CIOCOO0B BBITIONIHEHUs TIPO(eCCHOHAIBHBIX 33/]au, OrleHKa UX 3((heKTHBHOCTH
Y KauecTBa.

6
Pasgen 4. OCHOBHbIE UHC/IEHHbIE METOABI

12
Tema 4.1. Unc/1eHHOe HUHTErpUPOBaHUEe

4

CopeprxkaHue yueOHOro Mmarepuasia
[ToHsiTHE O YMC/IEHHOM WHTerprupoBaHWH. POpMyJbl MPUOIMKEHHOTO WHTErPUPOBAHMS, OCHOBAaHHbIE HAa WHTEPIOSALMOHHBIX (opmynax HproToHa.
[IprMeHeHHe 4KMCIEHHOTO WHTErpUPOBAaHWS TMPU pelleHHUH IpOogecCUOHaIbHBIX 3afady. PopMysbl NPAMOYroabHUKOB. PopMmysa Tpamnenyi. Popmysna
CumricoHa. AGCO/IOTHAsE TIOTPEIIHOCTD TIPU YHMC/IEHHOM WHTer PUPOBAHUM.

0

2

OK 01, OK 02,
K 1.2, 11K 2.2, IIK 2.3, [IK 3.1

IIpakTnueckoe 3ansaTue Nel6
Brrurcienye WHTerpasos o (popMysiaM NpsIMOYTOJIbHUKOB, TpareLuii U ¢popmyse CumiicoHa. OlieHKa MOrpelHOCTH.
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0
2
OK 01, OK 02,
K 1.2, 1IK 2.2, 1K 2.3, I[IK 3.1

CamocTosTeTbHasA padoTa 00yuarommxcs

ITpopaboTKa KOHCIIEKTOB 3aHSITHM, yueOHOW WM JOTOJHUTeNBbHOM nMTeparyphl (M0 BOMpOCAaM K pasjiesiaM M Tr7laBaM YyueOHOM J/MTepaTyphl, a Takke
COCTaBJ/IeHHBIX TperofiaBaresieM). [1o/[rOTOBKa K MPAaKTUYECKOMY 3aHSTHIO C MCIO/b30BaHWEM MeTOAWYeCKUX peKOMeHJaluii mpero/iaBatesisi. OdbopmieHre
OTYeTa IO NMPAKTUYeCKOMY 3aHsATHIO. OcCylecTB/ieHre TIOMCKa, aHa/u3a U OLeHKU JOTIOJTHUTe/TbHOM MH(GOPMAaLUK T10 CO/iepXKaHuI0 YueOHOro MaTepuasna v

oripe/iesieHHI0 Mpo(eCCHOHaNbHO 3HAUMMBIX 3a/1au.
OnpepesieHre MeTo/ja U criocoba BHITIOTHEHUsI TIPo(deCcCUOHAMbHBIX 3a/jau, OLleHKa UX 3 GeKTUBHOCTH U KauecTBa.
4

Tema 4.2. UucnenHoe auddepeHipppoBanme

CojepkaHue yueOHOro MmaTepuasia

YucnenHoe guddeperuypoBanre. ®Popmysbl TpuOMmKeHHOro AvddepeHIMPOBaHMs], OCHOBAaHHbIE HAa WHTEPIOSLHUOHHBIX Qopmynax HbroToHa.

[TorperHocTh B onpesiesieHUH MPOU3BO/[HOM.
0

2
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3ansaTue Nel7

PeliieHre 3a/1a4 Ha HAXOXKAE€HHE 110 TaOJTMUHO 3a1aHHOM GyHKLMH (Tipy 1= 2 ), GyHKLIMM, 3a/JaHHON aHa/IMTUYEeCKH.

0

2
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3aHsaTre Nel18
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WccnenoBanue CBOWCTB 3ToM GYHKUUM it oripeZesieHds: 3()(eKTUBHOCTY TUIAHUPOBaHWsS TEXHMUECKOTO LMK/IA JKCTUTyaTalldu 371eKTPOCHAOXKeHUsT Ha
JKeJIe3HOZI0PO’KHOM TPaHCIIOpTe.

0

2

OK 01, OK 02,
K 1.2, 1IK 2.2, 11K 2.3, I[IK 3.1

CamocTosTeTbHasA padoTa 00yyaromuxcs
ITpopaboTKa KOHCIIEKTOB 3aHSITHM, yueOHOW W JOTOJHUTeNbHOM nMTeparyphl (M0 BOMpPOCAaM K pasfiesiaM M TIlaBaM YyueOHOM J/MTepaTyphl, a TaKke
COCTaB/IeHHbIX Tperno/iaBaresnieM).JIToAroToBka K NMpakTUYeCKOMY 3aHSATHIO C UCIO/Ib30BaHWEM MeTOJMUecKUX peKoMeHjaluid npernogasaresnsi. OdopmieHue
OTYeTa IO TMPAKTUYeCKOMY 3aHATHIO. PellleHHe CUTYallMOHHBIX U TIPOM3BOZCTBEHHBIX (MpOdecCHOHaNbHBIX) 3a/lad, OrpefiesieHrde CriocOO0B BBITIOIHEHUS
npodecCMOHANMBHBIX 3a/lay, OLleHKa KX 3¢ ¢eKTUBHOCTM M KauecTBa. OcCylljeCTB/eHMe TOMCKa, aHaau3a U OLIeHKU JOMOJHUTeNbHOW HMH(pOpMaLuu Mo
coZiep>kaHUI0 yueOHOro mMartepuasa U orpefiesieH|ro TIpodeCCMOHaATBHO 3HAUMMBIX 33/iau. Orpe/iesieHre MeToZa U Crioco0a BBITIOTHEeHHsT PodeCcCrOHaMbHBIX
3a/lay, oLleHKa MX 3 (eKTUBHOCTU U KaueCTBa.
4

Tema 4.3. Unc/ieHHOe pellieHHe 00bIKHOBEHHBIX JU((epeHIHa/TbHBIX YPAaBHeHUH
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CopeprkaHue yue0OHOro MmaTepuasia
[TocTpoenue vHTerpanbHOM KpHUBOM. MeTo | Jtinep
0

2
OK 01, OK 02,
MK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

IIpakTnueckoe 3ansaTue Nel9
OnpejiesieHre KOJMUECTBA 3/1€KTPO3HEPrUM, 3aTpaueHHOW Ha TATY M0e3/10B B 3aBUCMMOCTH OT I/IaHa U MPOQU/Is MyTH C UCT0/Ib30BaHWeM MeToza Jiiiepa,
peltieHre 0OBIKHOBEHHBIX UM depeHINaTbHBIX yPaBHEeHHMA

0

2
OK 01, OK 02,
TK 1.2, TTK 2.2, TIK 2.3, TIK 3.1

CamocTosiTesibHasi paboTa 00yJarommxcs
[TpopaboTKa KOHCITIEKTOB 3aHSTHH, YueOHBIX W3/IaHWN W IOTIOIHUTETbHOU JIMTepaTyphl (10 BOMPOCAM K pa3jesiaM U IylaBaM yueOHBIX W3/IaHHWM, a TakkKe
COCTaBJ/IeHHBIX TpernozaBaresneM). [ToAroToBka K MpakTHYeCKOMY 3aHSITUIO C MCIO/b30BaHWEM MeTOJMYeCKUX peKoMeHJalmi npernogasartess. OdopmieHre
OTuUeTa TI0 MPAKTHUeCKOMY 3aHSTHIO. PellleHHe CHTYal[MOHHBIX M TIPOM3BOACTBEHHBIX (MPOdeccroHaNbHBIX) 3a/au, OrpejesieHHe CrocOO0B BBIOTHEHHS
rpo¢eCcCUOHA/BbHBIX 33/]a4, OLleHKa UX 3(P(eKTUBHOCTH M KauecTBa.
[ToaroroBka K 3K3aMeHy.
Temarrka coobirieHuid (J0K/1aZi0B) MPUK/IaJHOTO XapaKTepa:
VcTopusi CTaHOB/IEHHSI TEOPUU UCC/IeJOBaHUS OepaLiiii Kak HayKH.
Teopus pacrvcanus.
Meto/p! I/IaHUPOBAHUS.
[IprmMeHeHte TeOpUU KUCCIIeIOBAHKS OTlepalvii MU pellieHnH MpodecCUOHaNTBHBIX 3aJau B 006/1aCT (OPMHUPOBAaHKS TEXHOIOTHYeCKOro LIMK/Ia SKCIUTyaTalii
MallIMH 1 000pyZI0BaHus Ha TPaHCHopTe (yrpaB/eHre HH(GPaCTPYKTypaMH Ha »KeJle3HOJJ0PO’KHOM TPaHCIIOpTe).
CTpyKTypa 1 B3aMMO/IelICTBHEe Pa3/IMUHbIX BU/IOB TPAHCIIOPTA.
[TprMeHeHMe CHCTeM OLIeHKU HaZIeXKHOCTH M 6e30MacHOCTH paboT Ha »Kesie3HOJOPO’KHOM TPaHCITOpTe.
4

27



HPOME)I(YTO‘IHHH aTTeCcTanmuAa: 3K3dMeH

Bcero:

Jly1st XapaKTepUCTUKK YPOBHSI OCBOeHMsI yueOHOTO MaTepHaJsia UCIIO/b3YIOTCS CaeAyoiye 0003HaueHus:
1. - 03HaKOMUTEJIbHBIY (y3HaBaHWe paHee U3yUeHHbIX 00bEKTOB, CBOMCTB);

2. - PerpoyKTUBHAIN (BBITIO/IHEHHE eATeTLHOCTH 10 00pasi]y, HHCTPYKLIUK WJIH 0[] PYKOBO/[CTBOM)

3. - IPO/IyKTUBHBIH (TJIaHUPOBAHHE U CAMOCTOSITE/TbHOE BBITIO/IHEHHE JIesTe/IbHOCTH, pellieHre IPo0/IeMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIU3AIIAY ITPOT' PAMMBI YUEBHOM JUCITUILINHEI

3.1 TpeGoBaHusA K MUHUMAILHOMY MaTe€PUA/IbHO-TEXHHYECKOMY 00ecredeHHIo
YuebHast JUCLMITIVHA peau3yeTcsi B yueOHOM KabHHeTe MaTeMaTHKHU.
O6opyzoBaHre yueOHOro KabuHera:

- TI0CaZlouyHble MecTa M0 KOJIMUeCTBY 00yUaroLuxcs;

- pabouee MecTO TperofiaBaTe’is;

- MeTOjuYecKre MaTepuasbl 110 JUCLIUIUIVHE.

TexHuueckude cpejcTBa oOyueHUss paboyero mecra TIperojaBaTesisi: KOMITbIOTEpHOe
obopy/Zi0BaHHe, KOTOpOe JI0/DKHO COOTBETCTBOBAaThH COBPEMEHHBIM TpeOOBaHHSIM 0€30MacHOCTH U
Ha/IE>KHOCTH, TIpelyCMaTPUBATh BO3MOXXHOCTh MHOTO()YHKIIMOHAILHOTO MCII0/Th30BaHUsI KaOWHETa, C
11eJIbI0 M3yUeHHsI COOTBETCTBYIOLIeN AWCHUIUIMHBI, MyJIbTUMeIHNIiHOe 000pyZoBaHue (TIPOEKTOp M
TIPOEKLIMOHHBIN 9KPaH WM UHTePAKTUBHAs 10CKa), TOKalibHasi CeTh C BbIX0J0M B Internet.

HavmveHOBaHve CrHieLMasbHOTO —TIOMeIeHWs: yueOHasi ayJgWTOpHsS /s TIPOBeJeHHs
MPAaKTHUUECKUX 3aHSITUH, TPYIOBBIX KOHCYJ/IbTALMH, WHIUBHUIYaJbHBIX KOHCYJIbTAL[WM, TEKYLIEro
KOHTDOJIS, TIPOMEXYTOUHOW aTTeCTal[uH, OCHalleHHble OO0OpyZOBaHMEM W TeXHUYeCKUMHU
cpeAcTBaMu O0yYeHHsl, a TakKe UMTa/lbHBIA 3aj, TOMelleHWe [Jii CaMOCTOSITe/IbHOW paboThI C
poctyniom K cetu «MHTepHeT 1 DVOC. OCHaIleHHOCTh: KOMIUIEKT y4eOHOU Mebenmu, HOYTOYK,
TIPOEKLIMOHHOe 000pyAoBaHKe (MyTbTUMeUHHBIN TTPOEKTOP U YKPaH).

Hepeqeﬂb JINII€H3UOHHOI'0 u CBOGO]I[HO PacrmpoCcTpaHaA€MoOro MNporpaMMHOro

obecrieueHust:
CucremHoe u npuxkjagsoe I1O

Ne HanmenoBanue Ne nmuuieH3nn

n/n
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL | Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
8 |Mathcad Education 14 60-a4-4c-72-c7-cl
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-¢puastp SkyDNS F0-05109

IIporpammuoe o6ecrieueHue o GNU General Public License (cBo6oagH0 pacnipocTpaHsieMmoe)

Ne [TepeueHs
1 | Open Office

2 | Moit Oduc

4 | MatchStudio

IIpu u3yyeHUH AMCHUILUIMHBI B opMaTe 3/1eKTPOHHOI0 00yueHHs C MCI0/Ib30BaHHEM
JAOT:

[Tporpammel f/1s1 BUZieokOH(pepeHLuii: Zoom Cloud Meetings, fAnfekc TeneMocT.

OnektpoHHas nargopma Moodle.

3.2. UndopmanyoHHoe ofecneyeHne peaju3anuy MpPOrpaMMbl

[7nsi peanv3aluu rporpammbl 6ubMoTeuHbI (OHJ 00pa3oBaTebHOM OpraHMU3alyu [JO/DKeH
VUMeTb TleyaTHble W/WIM S7eKTPOHHble oOpa3oBaTenbHble W WH(OPMALMOHHBIE PECYpChI,
peKoMeH/lyeMble /I/1s1 MCI0JIb30BaHus B 00pa3oBaTelbHOM IpoLiecce.

29



IlepeueHb yueOHBIX U3AAHUI, JOTIO/THUTE/THHON UTepaTypbl IHTEpHeT-pecypcoB, 6a3bl
JAHHBIX 0MO/THOTeUHOro (hoH/a:

3.2.1 OCHOBHBIE HCTOUHUKH:

1. Tonuapenko, B. M., DsieMeHTbI BbICIIIEM MaTeMaTUKH. : yuebHUK / B. M. 'oHuapeHkKo, JI.
B. Jlunaruna, A. A. PeiioB. — Mockga : KnoPyc, 2024. — 363 c. — ISBN 978-5-406-13414-6. —
URL: https://book.ru/book/954527. — TeKCT : 5/1eKTPOHHBIM.

3.2.2 [lonio/THUTE/IbHbIE UCTOYHHKM:

2. Bammakos, M. 1., MaTtemaruka : yue6HuK / M. U. BammmakoB. — Mocksa : KHoPyc, 2024.
— 394 c. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555. — TekcT :
3JIEKTPOHHBIU.

3. Cegpix, U. 1O., [JuckpeTHas MaTemaTHWKa : yuebHoe mocobue / M. FO. Cegpix, FO. b.
I'pebenmuykoB. — MockBa : KuHoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL.:
https://book.ru/book/943182. — TeKCT : 3/1eKTPOHHBIN.

3.2.3 Ilepeuens npodeccHoHANBHBIX 0a3 AAHHBIX U WH(OPMALMOHHBIX CHPaBOYHBIX
cUCTeM:

4. DnekTpoHHasi Oub6/MOTeKa YueOHO-MeTOAWYECKOTO ILjeHTpa M0 o00pa3oBaHHI0 Ha
JKeNe3sHOZIOPO’)KHOM TpaHcIopTe : opuimanbHbid cait. — URL : https://umczdt.ru/books/. —
Pexxum focTyna: iJisl aBTOpU3. MoJib30BaTesiell. - TeKCT : 3/71eKTPOHHBIIA.

5. Jlanb : snekTpoHHas bubmoTteunas cucrema. — URL : https://e.Janbook.com/. — Pexxum
J0CTyma: Ji/1s1 aBTOPU3. T0/b30BaTesel. - TeKCT : 5/1eKTPOHHBIM.

6. BOOK.ru: snekTpoHHO-O6ubmoTeunass cucrema : caiit / KHOPYC : u3parensCTBO
yuebHo#t muTepatypbl. — URL : https://book.ru/. — Pexxum goctyna: fi/isi aBTOpHU3. M0JIb30BaTesiei
- TexcT : 3/1IeKTPOHHBIN.

7. eLIBRARY.RU : HayuHasi 3/1eKTpOHHasi 6ubsimoTeka : caiit. — Mockga, 2000. — URL :
http://elibrary.ru. — Pexxum goctyna: Ajis 3aperucTpup.. rosib3oBaTtesneil. — TeKCT : 371IeKTPOHHBI.
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4. KOHTPOJIb Y1 OIIEHKA PE3YJ/IbTATOB OCBOEHUS YYEEHON

JCITATL/TMHBI

KoHTponb ¥ OlleHKa pe3y/JbTaTOB OCBOEHUWs] yueOHOW [JUCLMIIMHBI OCYIIeCTB/ISeTCs
riperiofiaBaTesieM B Tpoliecce TPOBeJieHUs] TeOpeTUYeCKUX, MPAaKTUUeCKWUX 3aHSTUM, BBIMOTHEHUS
00yyarIUMUCS UHAUBUYaTbHBIX 3a/laHUH.

[TpomexxyTouHasi aTTecTalys B hopMe 5K3aMeHa.

Pe3ynbTaThl 00yueHHs

Iloka3aTe/sin oLjeHKH

dopma 1 MeTo/ibI
KOHTPOJIA U OL|eHKH

(Y, 3, OK/IIK) pe3y/ibTaToB
pe3y/IbTaToB 00yueHHs
YMeTh:
Y1 - npuMeHSTb MaTeMaTUuyecKue | IpUMeHeHre MaTeMaTUueCKuX | SKCIepTHoe
MeToAbl AuddepeHIHaibHOTO U | MeTOAOB AMddepeHIManbHOIO U | Hab/IogeHHe u
WHTErpajibHOr0 MCUMC/IEHUs1 [/Is1 | UHTerPaJibHOrO0 HWCYMC/IeHUs] TpU | OL|eHKa Ha
pelieHust rpodecCUoOHa/NbHBIX | PellleHUM 3aflad C TPaKTUUeCKUM | TIPOBEPOYHBIX
3a/1ay; cofiep>KaHueM paborax u
OK 01, OK 02 MPAaKTUYECKUX
K 1.2, TIK 2.2, IIK 2.3, TIK 3.1, 3aHSITUSX.
K 3.2 Teky1uii KOHTPOJIb:
Y2 - n[puMeHSITh OCHOBHBIE | TIPUMeHeHHe OCHOBHBIX | TeCTHMPOBaHUe,
TI0/I0KeHHsI TEOPUM BEePOSTHOCTeH | IMOI0’KeHUM TEeOpHH | BBIIIO/IHEHHe
¥ MaTeMaTU4YecKOW CTaTUCTHUKU B | BEPOSITHOCTEM M MaTeMaTH4ecKol | IPaKTUYeCKUX
rpodeccroHanbHOM CTAaTUCTHKU TIPU PeIIeHrH 3a7iau C | 3aHATUH u
JlesATe/TbHOCTU MPaKTUUYECKUM COZiepKaHreM MPOBEPOYHBIX PaboT,
OK 01, OK 02 BBLIINO/IHEHHE
IK 1.2, TIK 2.2, TIK 2.3, IIK 3.1, UHAVBUYaTbHbBIX
I1K 3.2 3a/laHUM.
¥3 - ucnonb3oBaTh TpHeMbl U | TIPUMeHeHHe Teopetnueckux | IIpomesicymounas
MeTO/bI MaTeMaTUuecKoro | (bakToB Tpyd  pellieHWd 3ajad4, | ammecmayusi: 5k3ameH
CHMHTEe3a U aHa/iM3a B Pa3/IMUHbIX | MPOSiB/IeHHe CIOCOOHOCTH
rpoecCroHaNbHBIX CUTYaLUsX pa3dupaTtbCsi B MaTeMaTHUYeCKUX
OK 01, OK 02 MeTO/aXx, HEOOXO[UMBIX ISt
MK 1.2, TIK 2.2, TIK 2.3, TIK 3.1, | pabotsI o CIeLaIbHOCTH,
[IK 3.2 MpUMEHeHWe HaBbIKOB 00pabOTKM
YKMC/IOBBIX JJAHHBIX
3HaTh:
31 - OCHOBHBIE TIOHATUS U | BaJeHUe TePMUHOJIOTHEN | 3KCIepTHOe
MeTO/Ibl MaTeMaTUuecKo- | TIpeAMeTHOM 00/1acTH, KOppeKTHoe | HabmiofeHue u
JIOTUYECKOTO CHHTe3a W aHa/lu3a | UCIMOJ/Ib30BaHMEe MaTeMaTUueCcKOM | OLleHKa Ha
JIOTUYeCKUX YCTPOMNCTB CUMBO/IMKHA, 060CHOBaHMe BbIOOpa | TMPOBEPOUHBIX
OK 01, OK 02 MaTeMaTHYeCKMX MeTOZOB TIpu | paboTax 51
K 1.2, I1IK 2.2, IIK 2.3, IIK 3.1, pelLleHnH NPUK/IaJHbIX 3a/a4y MPaKTUYECKUX
I1K 3.2 3aHATUSAX.
32 - pemath TPHK/IaJHBIE | COOTBETCTBHME BHIOPAHHBIX METOZOB | TeKyIuil KOHTPOJIb:
3/71eKTPOTeXHUYECKHe 3a/laudl | Le/siM W 337adyaM, O0OCHOBaHHe | TeCTUPOBaHUe,
MeTO/IOM KOMIT/IEKCHBIX YUCeJT BbIOOpa M TIPUMEHEHHS] METOZIOB W | BBITIOJIHEHUe
OK 01, OK 02 criocoboB perLeHyst 3a[a4, | TPAKTUUYECKUX
IIK 1.2, TIK 2.2, TIK 2.3, IIK 3.1, NpUMeHeHHe HaBbIKOB 00pabOTKY | 3aHATHU U
K 3.2 YKC/IOBBIX JJAHHBIX MPOBEPOYHBIX PaboT,
BBITIO/THEHHE
WH/IMBU/TyaTbHBIX
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3a/laHUM.
IIpomesicymouHas

ammecmayusi; 5K3dMeH
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5. IEPEYEHD UCIIOJ/IB3YEMBIX METO/J1OB OBYYEHUSA

5.1 ITaccuBHBbIE:

- JIeKLUU TpaJULIMOHHbIe 0e3 MpUMeHeHUs MYJIbTUMeJUNHBIX CpelCcTB U 06e3 pa3iaToyHOro

MaTepHaa;

- CeMHHapbl, NMPerMYyILeCTBEHHO B BUJe 00CYX/eHUs J0K/Ia/0B CTY/I€HTOB 10 TeM WU WHBIM

BOIpOCam;

- caMOCTosITe/IbHbIe ¥ KOHTPOJIbHBIE Pa0OThI;

- TeCTb];

- YTeHHe U OTpoC.
(83aumooeticmeue npenodasamens Kak cydsekma ¢ o0yuarowjumMcsi Kak 06seKmom no3HasamenbHol
desime/sibHOCMU).

5.2 AKTHBHBIe M HHTepaKTHBHBbIe:
- aKTMIBHbIE ¥ MHTE€PAKTHUBHbIE JIEKLIVY;
- pabora B rpymnmax;
- [IeJIOBbIE W POJIeBbIE UTPhI;
- UTPOBBIE YIIPAKHEHUST;
- TBOPUECKHeE 3a/IaHMs;
- pelieHye TIPO0J/IeMHBIX 3a7iay;
- aHa/IM3 KOHKPETHBIX CUTYal|WK;
- MeTO/], MO/1yJIbHOT'0 00yueHws;
- TIPaKTHUeCKHUI IKCIIePUMEHT;
- obyueHUe C UCI0/Ib30BaHHEeM KOMIbIOTePHBIX 00yUaroIixX Mporpamm;
(83aumooleticmeue npenodagamenss Kak cybsekma ¢ obyuarowumcs Kak —cybvekmom
no3HaseamebHoOl 0esimeabHOCMU).
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