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1 IACIIOPT PABOYEM MPOT'PAMMbI YYEBHOM JTUCIUIIIUHBI
EH.01 MATEMATHUKA

1.1 ObsacTh npuMeHeHus1 padoyeil NPOrpaMmMbl

Pabouas nporpamma yueOHON nuctumianabl EH.01 MaremaTuka siBIsieTcss 4acTbi0 OCHOBHOM
npodeccuoHanbHOM 00pa30BaTEIbHON MPOTrpaMMbl - IPOTrPAMMBI MTOJATOTOBKU CIIELIMATIMCTOB CPEAHETO
3BeHa (nanee — OITOII-IIIICC3) B cootBerctBuM ¢ PI'OC mns cnerumansHocty 23.02.01 Opranuzanus
MIEPEBO30K U yIPaBIECHUE HA TPAHCTIOPTE (TI0 BUAM).

[lpu peanuzanuu pabGoyeil mporpamMmbl MOTYT HCIIONIB30BAaThCS PA3IMUYHBbIE O0Opa3oBaTeIbHbIC
TEXHOJIOTUH, B TOM YHCIIE AUCTAaHIIMOHHbIE 00pa30BaTeIbHbIC TEXHOJIOTUH, JIEKTPOHHOE O0yUYCHHE.

Pabouas mporpamma yueOHOM JUCHMIUIMHBI MOKET OBITH HMCIIOJIb30BaHa B MPO(decCHOHATBLHON
MOJIFOTOBKE, IEPENOArOTOBKE 1 MOBBIIICHUH KBATU(PUKAIIMN paboUYNX Mo rnpodeccusm:

15894 Onepatop nocra HeHTpalIn3alny;

18401 Curnanmucr;

17244 TlpuemocaaTymk rpysa u Oaraxa;

25337 Omeparop mo 06pabOTKe MEPEBO30YHBIX IOKYMEHTOB;

18726 CocraBuTeIb IOE3/I0B;

16033 Oneparop COPTUPOBOYHOM F'OPKH;

25354 Omnepatop npu JEKYPHOM IO CTaHIIUH.

1.2 Mecto yyeOHoi nucuunianabl B crpykrype OIIOII-IIIICC3:
JluctumanHa BXOIUT B MATEMAaTHUECKHUI M OOIINI €CTECTBEHHOHAYYHBIHN ITHKJI.

1.3 Ilnanupyembie pe3yJibTaThl 0CBOEHUS Y4eOHOM T CUMIIUHBI:

1.3.1 B pe3ynbTare 0cBOCHUS yUeOHOW AUCIUILTUHBI 00yJarOIIUNACS JOTKEH

yMeThb:

— TIPUMEHSTh MaTeMaTW4ecKre MeTobl JU(PPEPSHIIMATFHOIO U WHTETPATLHOTO HMCYUCICHUS JUIs
peteHnst mpo(hecCHOHATBHBIX 3a/1a4;

— TIPUMEHSTh OCHOBHBIC TOJIOKEHHMSI TEOPUH BEPOATHOCTEM M MaTeMaTHYEeCKOW CTATHCTHKUA B
po¢eCCHOHATLHOM JIESITETBHOCTH,

— UCIONB30BaTh TMPUEMbI M METOABI MAaTeMaTHYeCKOro CHHTE3a M aHai3a B Pa3IMUHBIX
pOoeCCHOHATEHBIX CUTYaITUSIX.

3HATh:

— OCHOBHBIC TIOHSATHS W METO/bl MAaTEeMAaTHYECKO-JIOTMUECKOrO CHHTE3a M aHaliu3a JIOTHYECKHUX
YCTPOWCTB;

— pelaTh NPUKIAIHbIE HIEKTPOTEXHUUECKHE 3a/1a41 METOJIOM KOMIUIEKCHBIX YHCEIT.

1.3.2 B pe3synbrare OCBOCHHUS Y4eOHOW AMCHUMIUIMHBI OOy4aromIMHCS JOJKEH c(hOpMHUPOBATH
CJIEIYIOLINE KOMIIETEHINH:

-o0mue:

OK 01. Bri6upats crioco0sl pemieHus 3a1a4d npopecCHOHANbHON AeATeIbHOCTH MPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM

OK 02. Mcnonb3oBaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHATIN3a U MHTEpIIpeTaluu HHGOpMauu
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTUH /7S BBIIOJIHEHHUS 33a4 NMPo(ecCHOHANBHOM NesITeIbHOCTH

-npogeccuoHAIbHBIE!

[TK.1.3. OpopMsaTh JOKYMEHTHI, PETIAMEHTUPYIOITHE OPTaHU3AINIO TIEPEBO30YHOTO TIpoIiecca

[1K.2.1. Opranu3oBbiBaTh pabOTy MepcoHaja Mo MIAHUPOBAHUIO U OpraHU3aIlMU IIEPEBO30YHOTO
nporecca

[1K.3.1. OpranuszoBbiBaTh paboOTy NepcoHana Mo 0O0pabOTKe MNEepeBO30YHBIX JTOKYMEHTOB U
OCYILECTBIICHUIO PACYETOB 3a YCIIYT'H, IPEJOCTABIISIEMbIE TPAHCIIOPTHBIMU OpTraHU3aIUsAMU



1.3.3 B pesynbrare OCBOCHHUS MPOTpaMMbl yUe€OHOW MMCIHUIUIMHBI PEaM3yeTcsl Mporpamma
BOCIIUTaHMs, HalpaBJieHHast Ha (OPMHUPOBAHUE CIEAYIOIUX JUYHOCTHBIX pe3yiabTaToB (JIP):

JIP 2. IlposBisrommit AKTUBHYIO IPaXKIAHCKYIO MO3ULHIO, JIEMOHCTPUPYIOIINAN
IIPUBEPKEHHOCTh MPUHIMIAM YECTHOCTH, IOPSIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AKTUBHBIM M
YYaCTBYIOIIMN B CTYJEHYECKOM M TEPPUTOPHAIBHOM CAMOYIPABICHUH, B TOM YHCIE HA YCIOBUAX
JNOOpOBOJIBUECTBA,  MPOAYKTHMBHO  B3aMMOJACHCTBYIOUIMM W y4YacTBYIOUIMH B JESATEIBHOCTH
0OLIECTBEHHBIX OpraHU3aluii;

JIP 4. IlposBasgtonyii U JEMOHCTPUPYIOLIMM YBaXX€HHE K JIIOAAM TpyJa, OCO3HAIOLIMM
IIEHHOCTh CcoOcTBeHHOro Tpyaa. Crpemsmmuiics K (HOPMUPOBAHHIO B CETEBOW Cpejle JUYHOCTHO U
npo¢eCCHOHATBLHOI0 KOHCTPYKTUBHOTO «LIU(POBOTO CIIEay;

JIP 23. Tlonmyuenue oOyyaromUMUCS BO3MOXKHOCTH CaMOpPACKpBITUS W caMopealn3aius
JUYHOCTH;

JIP 30. OcymecTBisOmMMUA TOUCK W HWCIOJb30BaHWE WHPOPMAIMH, HEOOXOIUMON ISt
3 PEKTUBHOTO BBHIIOIHEHUS PA3TUYHBIX 33/1a4, TPO(PECCHOHATBHOIO M JMYHOCTHOT'O Pa3BUTHSI.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIMHBI

2.1. O06beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HO# padoThI

Bup y4eOHoii padoThI

O0BbeM yacoB

MakcuMajibHasi yuyeOHasi HAarpy3Ka (Bcero) 90
Oo0s13aTesbHAs Ay IMTOPHAsE Yy4eOHasi HArpy3Ka (Bcero) 60
B TOM YHCIJIE:

JEKIIUH 30
IIPaKTUYECKHUE 3aHATUS 30
CamocTrosiTenbHas padoTa ody4yamerocs (Bcero) 30
B TOM YHUCIJIE:

Ilpopabomra KoHncnekmog 3auamuil, Y4eOHbIX U30AHUL U OONOJIHUMENbHOU 12
aumepamypul

Iloocomoska k npakmuyeckum 3aHAMuUsIM ¢ UCNOIb308AHUEM MEMOOUYECKUX 12
pekomenoayuill npenooagameis, og)opmieHue omuemos, n0020MoKa K ux

3awume.

Pewenue 3a0au u ynpasicnenuil 3
Tloocomoska coobuenuti u 00KIA008 3

Hpomeofcymouna}l ammecmauun 3 cemecmp) — IK3AMEH




2.2. TemaTnuyecKkMii IJIAH U COAePKaAHME YUEOHOM JUCUMIIIIMHBI

HaumeHoBaHMe pa3/iesioB U TeEM
Conepma}me yqeﬁnoro Martrepua’ia, IPAKTHYECKUEC 3aHATHUSA,
cCaMoOCTOATE/IbHAaA pa60Ta oﬁyqamumxc;l
O0BeM yacoB
YpoBenb ocBoeHnnsi, GopMupyeMble KOMIIETEHUMHU, TUYHOCTHbIE Pe3Y/IbTAThI

1

2

3

4
BBenenmue.

2

ConeprxaHue yueOHOro MmaTepuaJia
MaremaTKa U HAyYHO-TEXHHUYECKUI MPOrPECC; MOHATHE O MaTEeMAaTUYECKOM MOJCITUPOBAaHUU. POJIb MaTeMaTHKH B MOATOTOBKE CIICIIUAIUCTOB CPEIHETO
3BEHA JKEJIE3HOIOPOKHOTO TpaHCTIOpTa B (pOopMHUPOBAaHUH OOIIUX U MTPO(HECCHOHATLHBIX KOMIIETCHITUHN.

1

2

IK 1.3, IIK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrositeibHas padora odyuyaromuxcs Nel

[IpopaboTka KOHCIEKTOB 3aHATUH, YUYEOHBIX M3aHUN U JOTOJHUTEIBHON JUTEpaTyphl (IO BOMpPOCAM K pasjieiaM M IjaBaM y4yeOHbBIX M3AaHMN, a TaKkkKe
COCTaBJIEHHBIX MPENOIaBATEIIEM).

OCyHIeCTBJ'IeHI/Ie IIOMCKa, aHalin3a MU OICHKH )IOHOJ'IHHTCJ'H)HOﬁ I/IH(I)OpMaHI/II/I Mo COACPIKAHUIO y‘Ie6HOFO Marc€puagia U ONPECACICHHUIO 3aaad CBOCTO
HpO(beCCI/IOHaHBHOFO N JIMYHOCTHOT'O pa3BUTHUA

Paznea 1. MaTtemaTnueckuii aHajans

Tema 1.1. JuddepeHunanbHoe H HHTErpajbHOE HCYUCICHHE



19

Conep:kanue y4e0HOro MaTepuaJia
OyHkimu onHOW He3aBucuMmoi nepemeHHoil. [Ipenensl. HempepsiBHOCTh (yHKImA. IlponsBoanas, reomerpuyeckuil cmbici. MccnemoBanue (yHKUuiL.
Heonpenenennsiii unrerpai. HemocpeacTBeHHOE HHTErPUPOBAHKE. 3aMeHa niepeMeHHoM. OnpeesieHHbI HHTErpall. Belunciaenue onpeneaeHHoro HHTerpaia.
I'eomeTpuuecknii CMBICII ONIPEAEIIEHHOr0 UHTerpaina. GyHKINN HECKOJIIBKUX IEepPeMEHHBIX. [IpriiokeHnst HHTerpasia K peleHuIo IPUKIAIHbIX 3a1a4. YacTHble
IIPOU3BOJIHBIE.

5

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTuyeckoe 3ansaTue Nel.
Brruncienne npous3BoHON CIOKHBIX (PYHKITHIA.
2

3
MK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTyeckoe 3ansaTue Ne2.
Brrunciienne npocTenimmx onpeeneHHbIX HHTErpaioB.
2

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTuyeckoe 3anaTue Ne3.
Pacuet conpspkeHuii ¢ mpuMeHEHHUEM POU3BOIHON B MH)KEHEPHOU TpaduKe.
1

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTuyeckoe 3ansaTue Ned.
OnpeneneHre MaKCMMyMa MOIIIHOCTH B LIETIN TIOCTOSIHHOTO TOKA C IPUMEHEHUEM ITPOU3BOAHOM.



1

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTyeckoe 3ansaTue NeS.
Brruucnenne miomaaeit 1 00beMOB TIPH MMPOSKTHPOBAHUN OOBEKTOB TPAHCIIOPTA C TIPUMEHEHHUEM OTIPEICICHHOTO HHTErpaa.
2
3
MK 1.3, [IK 2.1, [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTtosiTeibHast padoTa odyuarommxcst Ne2

[IpopaboTka KOHCHEKTa 3aHATHS, y4eOHBIX M3JaHUH W JOMOJHUTEIBHOW JIUTEpaTypsl (IO BOMpOCaM K pas3jellaM W TiaBaM y4YeOHBIX HM3JaHWi, a TaKke
COCTABJICHHBIX MperojaBareseM), IMOHMCK, aHAIW3 U OIEHKAa JOMOJHHUTENbHOM HH(OPMAIMU IO COAEPKAHUIO y4eOHOTO MarepHaia M OIPEAEIECHHIO
npodeccoHaIbHO 3HAYMMBIX 3a1a4. [10IroToBKa K MPaKTUYECKUM 3aHATHUSAM C UCIIOJIb30BAHUEM METOIMUECKUX peKoMeHaluii npenoaasatens. OpopmieHue
OTYCTOB IO MPAKTUYCCKUM 3aHATHAM.

6

Tema 1.2. O6b1KkHOBeHHBIE TU(d depeHInaATBHBbIC YPABHCHHUSA

Coaep:xxanue yueOHOro MaTepuaJia
3amauu, npuBoOAAIIMe K AU QepeHanbHbpIM ypaBHeHUAM. [luddepeHnpanbapie ypaBHEHHS ¢ pa3aesSionMMUcs nepeMeHHbIMU. OOIIe 1 YacThle PEeHIeHHUS.
OpnsopoaHbie quddepeHIaTbHBIC YPAaBHEHUS ITepBOro Nopsiaka. JINHEHHbIE 0THOPOIHBIC YPaBHEHHS BTOPOTO TIOPSIKA C TIOCTOSHHBIMU K03 pUimeHTaMu.
2
3
K 1.3, TIK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHueckoe 3ansiTue Ne6
Pemenue nuddepeHnnanbHbIX YpaBHEHUH IEPBOrO MOPSIIKA C Pa3AeIIOIUMUCS IEPEMEHHBIMHU.
2

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,



OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass padoTa o0yuaommxcs Ne3

[IpopaboTka KOHCHEKTOB 3aHATHH, Y4eOHOM M JOMOJHUTENBHOM JMTEpaTypsl (IO BOMpocaM K pas3jienaM W IJlaBaM Y4eOHOH JuTepaTyphl, a Takxke
COCTaBJIEHHBIX IIPENOJaBaTesieM), MOMCK, AHAINW3 M OLIEHKA JOMOJHUTENBbHOW HH(OpMALMU IO COACPKAHUIO Y4EeOHOro Marepuana M OINpelesICHUIO
poQecCHOHATTFHO 3HAYMMBIX 3a/1au.

IloaroroBka K NpakTHYECKOMY 3aHSATHIO C HCIOJIB30BAHMEM METOJMUYECKMX peKoMeHaanmi mnpenogasarens. OdopmiieHre oTyera MO IMPaKTUYECKOMY
3aHATHIO.

2

Tema 1.3. Paabl

12

Copep:xanue y4eOHOro MmaTepuaJjia
Uucnossie psimbl. CXOMUMOCTh U PACXOAMMOCTh YUCIOBBIX psiioB. [IpusHak cxomumoctu JlamambOepa. 3HakomepeMeHHbIe Psiibl. AOCOTIOTHAS U yCJIOBHAs
cxomumocTu psoB. Materpanbhblil mpusnak Komm. [Ipusnak Jleitonuna. Crenennsie psaabl. Pagbr Oypoe.

4

3
TK 1.3, TTK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHyeckoe 3ansiTue Ne7
Paznoxenue Qynkuuii B psg Oypbe.
1

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHueckoe 3ansiTHe Ne§
Pacyer anexTpryeckux meneli HeCHHYCOMTATbHBIX MEPHOANYECKUX TOKOB C MPUMEHEHUEM psiioB Dyphe.
1

3
IK 1.3, I[IK 2.1, I[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30



IIpakTnyeckoe 3ansiTue Ne9
OrneHka pe3ybTaToB TECTOBOTO KCIEPUMEHTA Y(PPEKTUBHOCTH pabOThl MEXaHW3MOB M OOOPYAOBAHUS HA KEJIE3HOJOPOKHOM TPAHCIIOPTE IO CPEACTBAM,
orpeielIeHre CXOIMMOCTH YUCIIOBOTO psAa 1o npusHaky JlamamoOepa.

2

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesbHas padora od0yyarommuxcs Ne4

[IpopaboTka KOHCHEKTOB 3aHATUH, y4eOHBIX M3AaHUM U JOMOJIHUTENBHOHN JMUTepaTyphl (1O BONpocaM K paszieiaM M IjaBaM y4eOHbIX M3JaHWH, a Takxke
COCTaBJIEHHBIX IIPENOJABATENIeM), MOMCK, AHAIN3 M OLIEHKA JONOJHHUTEIBbHON HH(OpMALUU IO COJACPKAHUIO Y4EOHOro Marepuayna M OINpeesICHUIO
poQecCHOHATTBHO 3HAYMMBIX 3a/1au.

HO,Z[FOTOBKa K TMPaKTUYCCKUM 3aHATHAM C HCIIOJb30BAHUECM MCETOIHUYCCKUX peKOMeHJIaHI/Iﬁ mpernoaaBaTecis. O(bopMneHne OTYCTOB IIO0 IPAKTUYCCKUM
3aHATUAM.

4
Paznea 2. OCHOBBI IUCKPETHOWH MATEMATHKH
10
Tema 2.1. OCHOBBI TCOPUHM MHOKECTB
3

Conep:xkanue yueOHOTro MaTepuaJia
MHOXeCTBO U ero 3eMeHThI. [lycToe MHOKeCTBO, TOAMHOKECTBA HEKOTOPOro MHOKecTBa. Onepanuu Haj MHOKecTBaMU. OToOpaskeHre MHOXKECTB. [loHsTHE
(yHKIMU U c1IOCOOBI ee 3a7jaHus; KoMIo3uus GpyHkiuil. OTHOIIEHUS; MX BUAbI U cBoiicTBa. /lnarpamma Benna. UucnoBble MHOXKECTBA
2
2
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHast padoTa odydarommxcs NeS
[TpopaboTKka KOHCTIEKTOB 3aHATHH, y4eOHBIX M3JaHWI M JOMOJHUTENBLHON JHUTEepaTyphl (0 BONMpOcaM K pasfeiiaM M IilaBaM y4eOHBIX M3JaHUi, a TakkKe

10



COCTaBJICHHBIX IperoaaBareneM). Perienre 3a1a4 v yrnpakHeHHH.

Tema 2.2. OcHoBbI TeOpuu rpagos

Coaep:xanue yueOHOTro MaTepuaJia
HcTopusi BO3HUKHOBEHHUsI TMOHATUS Trpada. 3aaadu, NPUBOAAIINE K MOHATHIO rpada. Ompenenenue rpada, BUAbI TpadoB: MOIHBIC, HEMOIHBIE. DJIEMEHTHI
rpada: BepmmHbl, pedpa; creneHs BepuHbl. L[k B rpade. Ceszannbie rpadel. lepesrs. OpueHtrpoBanHblil rpad. M3o0paxenne rpada Ha IIOCKOCTH.
[Ipumenenue Teopuu rpadoB IpH peLICHUH MPOPECCUOHATBFHBIX 33124 B SKOHOMHUKE U JIOTUCTHUKE.

2

2

IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansitue Nel(
[ocTpoenue rpada 1o yCIOBUIO CHTYaITMOHHOM 3a/1a4: B YIIPAaBICHUN MH(PPACTPYKTYpaMH Ha TPAHCIIOPTE; B CTPYKTYPE B3aUMOICHUCTBHS PA3IMIHBIX BHIOB
TpaHCIIOPTa, B (POPMUPOBAHUH TEXHOJIOTMUECKOTO IIMKJIA OKa3aHUs YCIYT HA TPAHCIIOPTE.

2

2
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHast padoTa o0y4arommuxcs Ne6

[IpopaboTka KOHCIEKTOB 3aHATHM, Yy4eOHOW M JONOJHUTENbHON JMTEepaTypbl (MO BOHpocaM K pasfesiaM U IJ1aBaM Y4eOHOW JIMTepaTyphl, a TakKke
COCTaBJIEHHBIX Ipenozasatenem). [IoaroroBka Kk mpakTHUECKOMY 3aHITHIO C UCIIOJIB30BAaHUEM METOIUUYECKHX peKoMeHIanui npenojgasarensd. OdopmiieHue
MIPAKTUYECKUX 3aHATUN U OTYETOB.

3

Pa3nen 3. OcCHOBLI TEOPUH BEPOATHOCTH M MATEMATHYECKOH CTATHCTHKH

23

Tema 3.1. BepositTHOCTB. TeopeMbl CJI0KEHHUS M YMHOKEHUSI BEPOSITHOCTEH

11



Coaep:xanue yueOHOTro MaTepuaJia
[TonsiTe COOBITHSI U BEPOSTHOCTH COOBITHS. J[ocTOBEpHBIE M HEBO3MOXHBIC COOBITHs. Kilaccumyeckoe oIpeneneHue BEpOSTHOCTH. Teopema CIOKEeHUs
BeposiTHOCTEH. Teopema yMHOXKeHUs BEpOsSTHOCTEN. [I[puMeHeHne Teopuu BEpOSTHOCTH MPU PEIIeHUH MPO(HeCCHOHAIBHBIX 3a/1a4.

4

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IMpakTnyeckoe 3ansaTue Nell
Pemienre npocTenmmx 3a1a4d Ha ONpeIEICHUE BEPOSITHOCTH € UCIIOJIB30BAHUEM TEOPEMBI CIIOKEHUS BEPOSITHOCTEN.

1

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansitue Nel2
Perenue 3a1a4 Ha HAXOXKACHUE BEPOSITHOCTU COOBITHSI ITPU M3YUEHUH U TNIAHUPOBAHUU PHIHKA YCIIYT Ha TPAHCIIOPTE.
1

3
IK 1.3, [IK 2.1, [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass padoTa od0yyarommxcs Ne7

[IpopaboTka KOHCTIEKTOB 3aHATHH, Y4eOHOM M JOMOJHUTENBHOW JMTEpaTypsl (IO BOMpocaM K pas3zieiaM W IJlaBaM Y4YeOHOH JuTepaTyphl, a TaKxke
COCTaBJIEHHBIX IIPENOJaBaTesieM), MOMCK, AHAIW3 M OLIEHKA JONOJHHUTEIbHOW HH(OpMALMU 10 COACPKAHUIO Y4EeOHOro Marepuayia M OINpelesICHUIO
poQecCHOHATTBHO 3HAYMMBIX 3a/1au.

IlogroroBka K HpPaKTHYECKMM 3aHATHAM C HCIOJIB30BAHUEM METOAMYECKHUX peKoMeHnanui mnpenogasatens. OdopmiieHHe OTYETOB MO HPAKTHYECKUM
3aHATHSAM.

3

Tema 3.2. CayuyailHas BeJIMUNHA, ee (PYHKIHUS pacnpeaeieHust
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Copep:xanue y4eOHOTro MaTepuaJjia
CrnyyvaitHas BenuuuHa. J{McKkpeTHast 1 HenpephIBHAS CIy4YalHble BETMYMHBL. 3aKOH paclpeIeieHUs CIIy4YalHON BETUYUHBI.
2

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansaTue Nel3
o 3apaHHOMY YCIIOBHIO TOCTPOEHUE PSIIOB PaCIpPEEICHUS CITy4yailHON BETMYHUHBL.
2

3
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHAst padoTa o0yqarommuxcs Ne§

[TpopaboTKka KOHCTIEKTOB 3aHATHH, Y4eOHBIX M3JaHWI M JOMOJHUTEIBFHON JHUTEepaTyphl (0 BONpocaM K pasjeiiaM M IilaBaM y4eOHBIX M3JaHUWi, a TakkKe
COCTaBJICHHBIX IIPETIOJaBaTelIeM), IOMCK, AHAINW3 M OLEHKA JONOJHUTENbHOI MH(OpMALMM IO COAEpKaHUIO y4eOHOTO MarepHana M OIpEIeNICHUIO
npodeccnoHaIbHO 3HAYMMBIX 33/1a4.

HO)IFOTOBKa K TPAKTHYCCKOMY 3aHATHIO C MCIIOJB30BAHUEM MCETOAMYCCKHUX peKOMeHI[aHI/Iﬁ IpernogaBaTeiis. OCpOpMJ'IeHI/IC OTYCTOB IIO HPAKTHYCCKOMY

3aHATUIO
2

Tema 3.3. MaremaTuuecKkoe 0;KU/IaHUE U JUCTIEPCHU CIyYalilHON BeJIUUNHBbI
8
Conepxxanue yue0HOro Marepuajia

MaremaTuueckoe OXKUAAaHUE TUCKPETHOW ciay4ailHOM BenuuuHbl. Jlucnepcus ciaydaiiHoM BennuuHbl. CpenHee KBaIpaTUYHOE OTKJIOHEHHE CiydalHOU
BEJINYMHBI.

2
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3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IMpakTnyeckoe 3ansaTue Nel4
Haxoxnenne mateMaTH4eCKOTrO 0°KMIaHMS, TUCIIEPCUN U CPEIHETO KBAIPATUYHOTO OTKJIOHEHHUS JUCKPETHOM CIIyYalHON BEIUYMHBI 3aKOHOM PaCIIpEEIICHHUS.
2

3
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnuyeckoe 3ansitue NelS
Pemrenvie 3aa4 Ha HAXOXK/IEHHE MAaTEMAaTHUECKOTO OXKUAAHUS U ITUCIIEPCUU TIPU OleHKe d(PPEeKTUBHOCTH 3aKa30B M OOCITYy)KUBAHUSI TMOTPEOUTENEH yCiayT U
IIPY OLIEHKE CHCTEM HaJIe)KHOCTH, 0€30MaCHOCTH M KauecTBa yCIyT Ha XKeJIe3HOOPOKHOM TPAHCIIOpTeE.

2

3
MK 1.3, [IK 2.1, I[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass padoTa o0yyarommxcsa Ne9

[IpopaboTka KOHCHEKTOB 3aHATHH, Y4eOHOM M JOMOJHUTEIBHOW JMTEpaTypbl (IO BOMpocaM K pas3zienaM W IJiaBaM Y4YeOHOH JuTepaTyphl, a TakKxke
COCTaBJIEHHBIX IIpenojasaresieM). [IoAroToBka K NpakTUYECKUM 3aHATUAM C MCIOJIb30BAaHMEM METOJMUYECKMX peKoMeHIanui npenoxaasaresns. Opopmienue
OTYETOB MO MPAKTUYECKUM 3aHATHAM. OCYIIECTBIEHHE TIOMCKA, aHAINM3a M OLEHKH JONOJTHUTEIHHON MHPOPMAIMK TI0 COJEPKAHUIO YUeOHOTro MaTrepuana u
OIPEIETICHUIO MTPOECCUOHAIBHO 3HAYUMBIX 3a/1a4. OnpesieneHie METOA0B U CIIOCOOOB BBINOJIIHEHUS TPOPECCHOHATIBHBIX 33/1a4, OLEHKA UX 3(PPEKTUBHOCTH
U Ka4ecTBa.

2
Pa3znen 4. OcHOBHbBIE YHCJIE€HHbIE METOAbI

18
Tema 4.1. UnciieHHOe HHTErPUPOBaHUE

6

Copep:xanue y4eOHOTro MaTepuaJjia
14



[lonstue o uyuciaeHHOM uUHTErpupoBaHUH. DopMynbl MPUOTMKEHHOTO HHTEIPUPOBAHMS, OCHOBAaHHBIE HA HHTEPHOSIHOHHBIX (opmynax HeroToHa.
[IpuMeHeHNEe YHUCICHHOTO HWHTETPUPOBAHHS IPH PEIICHUM MpodecCHoHANbHBIX 3amad. DopMyisl MPsMOYroidbHUKOB. Dopmyna Tpamenuii. Dopmyna
Cumricona. AGCOMIOTHASE TOTPEIIHOCTD TP YHCIICHHOM WHTETPUPOBAHUU.

2

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHyeckoe 3ansaTue Nel6
Brruucnenue uHTErpanos mo (GopMmyiaM NpsiMOYTroJIbHUKOB, Tparnenuid u ¢popmyne Cumricona. OIeHKa MOrpenIHoCTy.
2

2
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTespHas padora odyqarommxcs Nel0

[IpopaboTka KOHCIEKTOB 3aHATHM, y4eOHOW M JONOJHUTENbHON JHMTEepaTyphbl (MO BOHpocaM K pasfesaM U IJ1aBaM Y4eOHOW JIMTepaTyphl, a TakKke
COCTaBJIEHHBIX Ipenozasatenem). [IoaroroBka Kk MpakTHUECKOMY 3aHSTHIO C UCIIOJIB30BAaHUEM METOIUUYECKHX peKoMeHIanui npenojgasarensd. OdopmiieHue
OTYeTa 10 MPAKTHYECKOMY 3aHATHIO. OCYyIEeCTBICHNE MTONUCKA, aHAIN3a U OLEHKU JOMOJTHUTENBHON MH(POPMAUH M0 COAEPKAHUIO yuyeOHOTO Marepuaia u
OIpEeIETICHNIO MPO(ECCHOHANBHO 3HAYUMBIX 33/1a4.

OnpezeneHre METOAA U CIIOCO0A BRITIOTHEHUS MPO(EeCCHOHANTBHBIX 33134, OIICHKA UX dPPEKTUBHOCTH U Ka4eCTBA.
2

Tema 4.2. UnciaenHoe nudepeHunpoBanue

Conep:xanue y4eOHOTro MmaTepuaJjia
Yucnennoe mudpdepeHnmpoBanne. Dopmysbl TpUOTKEHHOTO TU(PQPEPEHIMPOBAHUS, OCHOBAaHHbIC Ha WHTEPIOJSIMOHHBIX (opmynax HprooToHa.
[TorpenrHOCTh B OMpeACTICHUN TIPON3BOTHOM.

2

2

IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansitue Nel7
15



Pelenue 3a/1a4 Ha HAXOKIECHUE 110 TA0JMYHO 3aJaHHoM GyHKImu (pu 1= 2 ), GyHKIMH, 33JaHHON aHATUTHYECKU.
1

2
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansitue Nel8
UccnenoBanue cBOMCTB 3TOM (pyHKIMU uIsi ompeaeneHus: >(h(OEKTUBHOCTH TUIAHUPOBAHUS TEXHUYECKOTO ITUKJIA AIKCIUTyaTaIlid JJIEKTPOCHAOKEHHS Ha
’KEJIE3HOJOPOKHOM TPAHCIIOPTE.

1

2
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTespHas padora o0yvarommuxcs Nell

[IpopaboTka KOHCIEKTOB 3aHATHM, y4eOHOW M JONOJHUTENbHON JHMTEepaTypbl (MO BOHpocaM K pasfesiaM U IJ1aBaM Y4YeOHOW JIMTepaTyphl, a TakKkKe
COCTaBJIEHHBIX Ipenozasatenem). [IoaroroBka Kk MpakTHUECKOMY 3aHSTHIO C UCIIOJIB30BAaHUEM METOJIUUYECKHX peKoMeHIanui npenojaasarensd. OdopmiieHue
oT4eTa MO MPaKTHUYECKOMY 3aHATHIO. PellieHre CUTYalMOHHBIX M MPOU3BOICTBEHHBIX (MPO(ecCHOHANBHBIX) 33/1a4, ONpeAeseHHE CIIOCOOOB BBIMOJIHEHUS
npoQecCHOHANBHBIX 3ajlay, OLleHKa uX 3G (EeKTUBHOCTH M KauyecTBa. OcCyIeCTBIEHHE IOMCKA, aHAIW3a W OLEHKH JIOTOJHUTENbHOW HH(OpMaluu Mo
COZIepKaHMIO0 y4eOHOro MaTepHaa M OIpe/elIeHHI0 PoheCcCHOHANBHO 3HAUMMBIX 3a/a4. OnpeesieHne MeToAa U crocoda BBIOTHEHHS MTPO(eCCHOHATBHBIX
3aj1a4, oLeHKa uX 3PEKTUBHOCTH U KayecTBa.

2

Tema 4.3. UncsieHHOe penieHHe 00bIKHOBEHHBIX U depeHInATBHBIX ypABHEHU
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Conep:xkanue yueOHOTr0 MaTepuaJia

[TocTpoenue nnTerpanbHoOi kpuBoil. Meron Diinep
2

2
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansitue Nel9
Ormpezienenne KOIM4IecTBa IEKTPOIHEPTHH, 3aTPAuCHHON HA TATY MOE3I0B B 3aBUCUMOCTH OT IUIaHA M NpO(WIISA IyTH ¢ MCHONB30BaHHEM MeTona Diinepa,
peleHrne 0ObIKHOBEHHBIX U] (epeHINaIbHbIX YPaBHEHUI

2

2
IK 1.3, I[IK 2.1, I[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass padoTa o0yyarommxcs Nel2
[IpopaboTka KOHCHEKTOB 3aHATHH, y4eOHBIX M3AAHUN U JOMOJIHUTENBHOHN JHUTEpaTyphl (IO BOMpOcaM K pasieiaM M TJaBaM Y4eOHBIX M3JIaHWH, a Takxke
COCTaBJICHHBIX IpernojaaBaresneM). [IoaroToBka k mpakTUYECKOMY 3aHSATHUIO C UCIOJIb30BAHUEM METOIMYECKUX peKOMeHIanui npenogasareis. Odopmienue
OTYETa IO TMPAKTUYECKOMY 3aHATHIO. PelieHne CUTYyallMOHHBIX M MPOM3BOACTBEHHBIX (MIPO(EeCcCHOHANBHBIX) 3a/1ad, ONpPEAETICHUE CIIOCOOOB BBHIMTOIHEHHUS
npodeCcCHOHANIBHBIX 3a/1a4, OLleHKa X 3(PPEKTUBHOCTH U KauecTBa.
[ToaroroBka K 3K3aMeHy.
Tematuka cooOmieHn# (JOKIaA0B) MPUKIAIHOTO XapaKTepa:
HcTopust cTaHOBJIEHUSI TEOPUN MCCIIEI0BaHMS ONlepaliii KaKk HayKH.
Teopus pacniucanus.
Mertozp! IIaHUPOBaHUSL.
[IpumeHeHne Teopuu UCCleAOBaHUS ONEpaLuii IPU pelIeHUu TpodecCHOHATIBHBIX 33/1a4 B 0071acT (POPMUPOBAHUS TEXHOJIOTHUECKOTO IMKJIA SKCILUTyaTalluu
MaIIiH U 000pyI0BaHMsI HA TpaHCIOpTe (yIpaBiieHue HHAPACTPYKTYpaMH Ha JKEIC3HOAOPOKHOM TPAHCIIOPTE).
CrpyKTypa 1 B3aUMOJICHCTBUE PA3IMYHBIX BUJIOB TPAHCIIOPTA.
[Ipumenenne cucTeM OLIEHKH HA/IC)KHOCTH U 0€30MacHOCTH paboT Ha KeJIE3HOIOPOKHOM TPAHCIIOPTE.
2
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HpOMe)RyTO'{Haﬂ aTrrecranus:. 3IK3aMCEH

Bcero:

J1s XapaKTeprCTUKU YPOBHS OCBOCHHS yU€OHOTO MaTepralia UCIIONIb3YIOTCS CIeIyIoIne 0003HaYeHNUS:

1. - 03HAaKOMUTEIbHBIN (y3HABaHUE paHee N3yUYEHHBIX O0BEKTOB, CBOMCTB);

2. - pCHpO,I[YKTI/IBHBIﬁ (BBIHOJ'IHCHI/IC JACATCIBbHOCTH 110 06pa3uy, HUHCTPYKIHWU WJIH IO pyKOBO,[[CTBOM)

3. - NIPOIyKTUBHBIH (IUIAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJHEHHE JIEATEIbHOCTH, PEIIeHrEe TPOOIEMHBIX 3a71a4)

18



2.3. TemaTnyeckni IJIAH U COJAEePKAHNE YHEOHOM TMCHUIIMHBI (3204HasA (popMa 00yUeHU)

HaumeHoBaHMe pa3/iesioB U TeEM
Conepma}me yqeﬁﬂoro Martrepua’ia, IPAKTHYECKUEC 3aHATHUSA,
cCaMoOCTOATE/IbHAaA pa60Ta Oﬁy‘lal()].l[l/lXCﬂ
O0BeM yacoB
YpoBenb ocBoeHnnsi, GopMupyeMble KOMIIETEHUMHU, TUYHOCTHbIE Pe3Y/IbTAThI
BBenenne.

[

ConepixaHue yueGHOro MmaTepuajia
MaremaTrKa ¥ HAyYHO-TEXHUYCCKHIA IPOTPECC; MOHATHE O MATEMATUIECKOM MOJCTHUPOBAHUHU. POJIb MaTEMaTHKH B MIOATOTOBKE CIICIIUATUCTOB CPEIHETO
3BEHA JKEJIE3HOIOPOKHOTO TpaHCTIOpTa B (pOpMHUPOBAaHUH OOIIUX U MPO(HECCHOHATBLHBIX KOMIIETCHITUHA.

1

2

IK 1.3, IIK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrositenbHas padora odyuyaromuxcs Nel

[IpopaboTka KOHCIEKTOB 3aHATUHN, YUYEOHBIX M3AHUN U JOTOJHUTEIBHON JUTEpaTyphl (IO BOMpOCAaM K pasjieiaM M IjaBaM y4uyeOHbBIX M3AaHMN, a TaKkKe
COCTAaBJICHHBIX MPENOIaBATEIIEM).

OCyHIeCTBJ'IeHI/Ie IIOMCKa, aHalln3a MU OICHKH )IOHOJ'IHHTCJ'H)HOﬁ I/IH(I)OpMaHI/II/I Mo COACPIKAHUIO y‘Ie6HOFO Marc€puaia v ONPECACICHHUIO 3aaad CBOCTO
HpO(beCCI/IOHaHBHOFO N JIMYHOCTHOT'O pa3BUTHUA

1
Pasznen 1. MatemMaTHYeCKU aHAIN3
37
Tema 1.1. JuddepeHunanbHoe 1 HHTErpajbHOE HCYUCICHHE
19
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Conep:kaHnue y4e0HOro MaTepuaJa
OyHkimMu onHOW He3aBucuMmoi nepemeHHoil. [Ipenensl. HempepsiBHOCTh (yHKImA. IlponsBoanas, reomerpudeckuid cmbici. MccnenoBanue (yHKUuiL.
Heonpenenennsiii unrerpai. HemocpeacTBeHHOE HHTErPUPOBAHKE. 3aMeHa niepeMeHHoM. OnpeneeHHbIi nHTerpall. Belunciaenue onpeneneHHoro HHTerpaia.
I'eomeTpruecknii CMBICII ONIPEAEICHHOT0 UHTerpaa. GyHKIUU HECKOJIBKUX NepeMEeHHbIX. [IprioxkeHns naTerpaia K peleHuIo IPUKIAaIHbIX 3a1a4. YacTHbie
IIPOU3BOJIHBIE.

3

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTuyeckoe 3ansaTue Nel.
Brruncienre npous3BoJHON CIOKHBIX (PYHKITHIA.
2

3
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTyeckoe 3ansaTue Ne2.
Brrunciienne npocTenimmx onpeeneHHbIX HHTErpaioB.
2

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTuyeckoe 3anaTue Ne3.
Pacuet conpspkeHunii ¢ mpuMeHEHHUEM MPOU3BOIHON B MH)KEHEPHOU TpaduKe.
0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTuyeckoe 3ansaTue Ned.
OnpezneneHre MaKCMMyMa MOIIIHOCTH B LIETIN TIOCTOSIHHOTO TOKA C IPUMEHEHUEM ITPOU3BOAHOM.
0

3
K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30
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IIpakTu4yeckoe 3ansaTHe NeS.
Beruucnenue miomazaeit 1 00beMOB IIPU IPOSKTUPOBAHUN OOBEKTOB TPAHCIOPTA C IPUMEHEHUEM OINPEIeIEHHOT0 HHTerpaa.
0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrtosiTeibHast padoTa odyuarommuxcs Ne2

[Tpopa®oTka KOHCIIEKTa 3aHATHA, Y4eOHBIX W3JJAHUN M JOMOJHUTENBLHON JUTEepaTypsl (110 BOIpocaM K pasjenaM M IjlaBaM y4eOHBIX M3JIaHMH, a TaKxke
COCTABJICHHBIX IPENOJAaBaTeNIeM), MOKMCK, aHAJIM3 U OLEHKA JONOJHUTEIbHOM HMH(POpPMAlMM IO COAEPKAHWIO ydeOHOro Marepuajla MU OIpPEJeNICHUIO
npodeccHoHaIbHO 3HAYMMBIX 3a1a4. [10IroToBKa K MPAKTUYECKUM 3aHATHSAM C UCTIOIb30BAHUEM METOIMUECKUX peKOMeHaIuii npernoaasatesst. OpopmieHue
OTYCTOB IIO MPAKTUYCCKUM 3aHATHAM.

12

Tema 1.2. O6b1kHOBeHHBIE TU(d PepeHInATBHBIC YPABHCHHUSA

Copepxxanue y4yeGHOro MaTepuaJia
3amaun, npuBosmue K quddepennpansaeiM ypaBHeHUsAM. [luddepenuanbabie ypaBHEHUS © pasAessIoIUMHCcs epeMeHHbIME. O0IIie U YyacThle PEIIeHus..
Opnnopoanblie quddepeHIaIbHbIe YpaBHEHUS epBoro nopsiaka. JInHeiiHble 0JHOPOIHBIE YpaBHEHHS BTOPOTO MOPsIKa € OCTOSHHBIMU K03 puimeHTaMu.

2

3
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnuyeckoe 3ansaTe Ne6
Pemenne nuddepeHnranbHpIX ypaBHEHHI IIEPBOTO TMOPSIKA C pa3AeNIIOIUMUCS EPEMEHHBIMH.
2

3
IK 1.3, I[IK 2.1, I[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHas padoTa o0yuaommxcs Ne3

[IpopaboTka KOHCTIEKTOB 3aHATHH, Y4eOHOM M JOMOJHUTEIBHOW JMTEpaTypsl (IO BOMpocaM K pas3zieiaM W IJlaBaM Y4YeOHOH JuTepaTyphl, a TakKxke
21



COCTaBJICHHBIX HpeHOI[aBaTeJ'ICM), IIOMCK, aHaJIM3 M OICHKAa ,I[OHOJIHHTCHBHOﬁ I/IH(l)OpMaHI/II/I 10 COACPKAHUIO yqe6H0ro MaTrepuaia U OHNPCACICHUIO

poQecCHOHATTBHO 3HAYMMBIX 3a/1a4.

HO,Z[FOTOBKa K IPaKTUYCCKOMY 3aHATHIO C HCIIOJIB30BAHUEM METOAUYCCKHUX peKOMeH,I[aHI/Iﬁ peroaaBaTciIA. O(i)OpMJ'IeHI/Ie 0OT4YCTa II0 MPAKTHYCCKOMY

3aHATHIO.

2

Tema 1.3. Paan1

12

Copep:xanue y4eOHOTro MaTepuaJjia

Uucnossle PAIABL. CXOI[I/IMOCTB n pacxXoanuMOCTb YUCIIOBBIX PAJOB. HpI/ISHaK CXOAMMOCTHU I[anaM6epa. 3HaKOHepeMeHHBIe PpAABbIL. AOconmoTHas U YCJIOBHAA

cxonuMocTu psanoB. MHrerpanbhbiil npusHak Komm. [pusnak Jleliouuna. Crenennslie psaapbl. Psupl @ypobe.

0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHuyeckoe 3ansitue Ne7
Pasnoxxenue Qpynkuuii B psag Oypeoe.
0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHyeckoe 3anaTHe Ne8
Pacuer snekTpruecKkux 1enei HeCHHYCOUAAIbHBIX EPUOIUUECKUX TOKOB C IpUMEHEeHHEM psfoB Dyphe.
0

3
IK 1.3, [IK 2.1, [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansitue Ne9

OueHka pe3ysbTaTOB TECTOBOTO 3KCIEpUMEHTa d(PPEKTHBHOCTH padOThl MEXaHU3MOB U 00OpPYIOBAaHHS Ha JKEIE3HOMOPOXKHOM TPAHCIIOPTE IO CPEACTBaM,

OIpPEACICHUEC CXOJUMOCTH YU CIIOBOI'O pAja 110 IIPU3HAKY IlanaM6epa.
0
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3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesbHas padora o0yuarommuxcs Ne4

[IpopaboTka KOHCHEKTOB 3aHATUH, y4eOHBIX M3AaHUM U JOMOJIHUTENBHOH JuTepaTyphl (IO BONpocaM K pasieiaM M IjIaBaM Y4eOHBIX M3JaHWH, a Takxke
COCTaBJIEHHBIX IIPENOJABaTeNIeM), MOMCK, AHAIN3 M OLIEHKA JONOJHHUTEIBbHON HH(OpMALUU IO COACPKAHUIO Y4EOHOro Marepuaya M OINpeesICHHIO
poQecCHOHATTBHO 3HAYMMBIX 3a/1au.

HO,Z[FOTOBKa K TMPaKTUYCCKUM 3aHATHAM C HCIIOJb30BAHUCM MCETOIHUYCCKUX peKOMeHJIaHI/Iﬁ mpernoaaBaTeclis. O(bopMneHne OTYCTOB IIO IPAKTUYCCKUM
3aHATUAM.

12
Paznen 2. OCHOBBI JTUCKPETHOM MAaTeMATHKH

10
Tema 2.1. OCHOBBI TEOPUHU MHOKECTB

3

Copep:xaHue y4eOHOIro MaTepuaJjia
MHO0XecTBO U €r0 DIIEMEHTEL. HyCToe MHOXCCTBO, TIOAMHOXKECTBA HCKOTOPOIr0O MHOXKCCTBA. Onepam/m HaJa MHOKCECCTBAMU. OT06pa>1<eHHe MHOXeCTB. [Tousatne
(yHKIMU U cTIOCOOBI ee 3a7anust; KoMrmo3uius QyHkiuii. OTHOIIEHUS; MX BUBI U cBoiicTBa. [lnarpamma Benna. UncnoBbie MHOXKECTBA

0

2

K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHast padora o0yvarommuxcs NeS
[IpopaboTka KOHCIIEKTOB 3aHATUH, yUYE€OHbIX M3AAHUN U JONOJHHUTEIbHOHN JUTEparypbl (IO BONpocaM K pas3zieiaM U IJ1aBaM y4YeOHBIX WM3/aHUll, a Takke

COCTaBJICHHBIX npenoz{aBaTeneM). Pemenwne 3amau u ynpaxcHeHHﬁ.
3

Tema 2.2. OcHoBbI TeOpuu rpagos
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Coaep:xanue y4eGHOro MaTepuaJia
Hcropusi BOZHUKHOBEHHMsI MOHATHA rpada. 3agayud, NpuBOAAIIME K MOHATHIO Tpada. Ompenenenue rpada, Buabl TpadoB: MOJIHBIE, HETIOIHbIE. DJIEMEHTHI
rpada: BepimuHbI, pedpa; crerneHb BepmnHbl. Llukn B rpade. Ceszannsie rpadel. Jepebs. OpuentupoBanHblii rpad. M3o0paxkenue rpada Ha IIOCKOCTH.
[Tpumenenue Teopuu rpadoB MpU peIeHnH NTPO(HECCHOHATBHBIX 33/1a4 B YKOHOMHKE H JIOTHCTHKE.

0

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTHyeckoe 3ansaTue NelQ
ITocTpoenue rpaga 1o yCciaoBUIO CUTYaIlMOHHOH 3a/1auu: B yNPaBICHUU UH(PPACTPYKTypaMH Ha TPAHCIIOPTE; B CTPYKTYPE B3aUMOCHCTBHS Pa3IMUHBIX BHIOB
TPaHCHOPTAa, B JOPMUPOBAHUHU TEXHOJIOTUYECKOTO IIMKJIA OKAa3aHUs YCIyT Ha TPAHCIIOPTE.
0
2
MK 1.3, [IK 2.1, [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHAst padoTa o0ydarommuxcs Ne6
[TpopaboTKa KOHCIIEKTOB 3aHATHH, Y4eOHOW W JOMOJHUTEIBHOW JMTEpaTyphbl (IO BONpOCaM K pas3leiiaM M IJlaBaM y4eOHOH JHMTepaTyphl, a TaKxke
COCTaBJICHHBIX TpenozaBatenieM). [IoaroroBka K mpakTHUECKOMY 3aHSTHIO C UCIIOB30BAaHUEM METOIMUYECKHX peKoMeHIanmi npenonasarens. OdopmiieHne

MMPAKTHYICCKUX 3aHSATHI U OTYETOB.
7

Paznen 3. OCHOBBI T€OpHH BEPOSTHOCTH M MATEMATHYECKOH CTATHCTHKH

23

Tema 3.1. BepositTHocTh. TeopeMbl ¢J107keHUSI U YMHOKEHUSI BepPOSITHOCTe

24



Coaep:xanue yueOHOTro MaTepuaJia
[TonsiTie COOBITHSI U BEPOSTHOCTH COOBITHS. J[ocTOBEpHBIE M HEBO3MOXHBIC COOBITHs. Kilaccumyeckoe ompeneneHue BEpOSTHOCTH. Teopema CIOKEeHUs
BeposiTHOCTEN. Teopema yMHOXKeHUS BEpOSTHOCTEN. [I[puMeHeHne Teopuu BepOSTHOCTH MPU PEIIeHUH MPO(HEeCCHOHAIBHBIX 3a/1a4.

0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IMpakTuyeckoe 3ansaTue Nell
Pemienre npoctenmmx 3a1a4d Ha ONpeIEIeHUE BEPOSITHOCTH € UCIIOJIB30BAHUEM TEOPEMBI CIIOKEHUS BEPOSITHOCTEN.

1

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnueckoe 3ansitue Nel2
Perenue 3a1a4 Ha HAXOXKAECHUE BEPOSITHOCTU COOBITHSI TP U3YUYEHUH U TNIAHUPOBAHUU PhIHKA YCIIYT Ha TPAHCIIOPTE.
1

3
IK 1.3, I[IK 2.1, I[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass padoTa o0yyarommxcs Ne7

[IpopaboTka KOHCTIEKTOB 3aHATUH, Y4eOHOM M JOMOJHUTEIBHOW JMTEpaTypsl (IO BOMpocaM K pas3zieiaM W IJlaBaM Y4YeOHOH JuTepaTyphl, a TaKxke
COCTaBJICHHBIX IIPENOJaBaTelieM), MOMCK, AHAINW3 M OLIEHKA JOMOJHHUTENbHOW HH(OpMALMU 10 COJACPKAHUIO Y4EeOHOro Marepuana M OINpelesICHUIO
poQecCHOHATTBHO 3HAYMMBIX 3a/1au.

IlogroroBka K NpPaKTHYECKMM 3aHATHAM C HCIOJIB30BAHUEM METOAMYECKHUX peKoMeHnanui mnpenogasatens. OdopmiieHHe OTYETOB MO HPAKTHYECKUM
3aHATHSM.

7

Tema 3.2. CayuyailHasl BeJIMUNHA, ee (PYHKIHUS pacnpeaeieHust

Copep:xanue y4eOHOTro MaTepuaJjia
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CrnyyvaitHas BenuuuHa. J{MCcKpeTHast 1 HeNpepbhIBHAS CIy4YalHbIe BETUYMHBL. 3aKOH paclpeIeieHUs CIIy4YalHON BEJTUYUHBI.
0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 3030

IIpakTnyeckoe 3ansiTue Nel3
1o 3amaHHOMY YCIIOBHIO IIOCTPOCHUE PALOB PACIIPEICIICHUS CIIy4YaliHON BEJIMYUHBL.
0

3
TK 1.3, TTK 2.1, TIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesbHas padora o0yvarommuxcs Ne§

[IpopaboTka KOHCIIEKTOB 3aHATUH, yUYE€OHbIX M3AAHUN U JONOJHHUTEIbHOHN JUTEparypbl (IO BOIpocaM K pas3zieiaM U IJiaBaM y4YeOHBIX WM3/1aHUll, a Takke
COCTaBJICHHBIX IIPENOJaBaTesieM), MOMCK, aHAIW3 M OLIEHKA JOMOJHHUTENbHOW HH(OpMALMU IO COJACPKAHUIO Y4EeOHOro Marepuaia M OIpeesICHUIO
po¢eCCHOHAILHO 3HAYMMBbIX 3a7ay.

IloaroroBka K MpPaKkTHYECKOMY 3aHITHUIO C HCIOJIB30BAHUEM METOJIUYECKUX peKoMeHIanui mpenonaBarens. OdopmieHre OTYETOB MO MPAKTUYECKOMY
3aHATHUIO

6
Tema 3.3. MareMaTH4YecKoOe 05KHIAHUE U JUCIICPCHUA CIy4YallHON BeJIHYNHbI

8

Copnep:xanue y4eOHOIro MmaTepuaJjia
MaremaTnueckoe OXHUAAHME AMCKPETHOM ciayyailHOW BenuuuHbl. Jlucnepcust ciydailHOM BennuuHbl. CpeaHee KBaJpaTUUHOE OTKJIOHEHHUE CIy4daiHOU
BEJIMIMHEI.

0

3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IMpakTnueckoe 3ansitue Nel4
HaxoxxeHre MaTeMaTu4ecKkoro 0XKUIaHus, JUCTIEPCUU U CPETHETO KBaPaTUYHOTO OTKJIIOHEHHUS IUCKPETHOM CIy4YaiiHOM BeTMYHUHBI 3aKOHOM pacrpeeeHHUS.

0
26



3
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansatue NelS
Pemrennie 3a1a4 Ha HaXOX/IEHHE MAaTEMAaTHUECKOTO OXKUAAHUS U TUCIIEPCUU TIPU OLEHKe 3(P(PEKTUBHOCTH 3aKa30B M OOCITY>KUBaHUS MOTpeOUTENeH yciayr u
IIPU OLICHKE CHCTEM HaJIe)KHOCTH, 0€30IIaCHOCTH M Ka4eCTBa yCIyT Ha XKeJIE3HOIOPOKHOM TPAHCIIOPTE.

0

3
IIK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocTosiTesibHast padoTa odydarommuxcs Ne9

[TpopaboTKka KOHCIIEKTOB 3aHATHH, Y4eOHOW W JOMOJHUTEIBHOW JMTEpaTypbl (IO BOMpOCaM K pas3lefiaM M IJlaBaM y4eOHOH JHMTepaTyphl, a TaKxkKe
COCTaBJICHHBIX npenoz[aBaTeneM). HOI[FOTOBKa K NPaKTUYCCKUM 3aHATUAM C HUCIIOJIB30BAHUECM MCTOANYCCKUX peKOMeH)IaIII/Iﬁ MpernogaBaTeis. O(l)OpMJ'IeHI/Ie
OTYETOB MO MPAKTUYECKUM 3aHATHAM. OCYIIECTBIEHHE TIOMCKA, aHAIN3a U OLEHKH JONOJIHUTEIbHON HHPOPMAIMK MO COJEPKAHUI0 YUeOHOro Marepuana u
OIpeiesIeHNI0 TPo(ecCHOHATBHO 3HAYNMBIX 3a1a4. OnpeseneHie MEeToI0B 1 CIIOCO0O0B BHIMOIHEHHS PO(eccHoHaIbHBIX 3a/1a4, OlleHKa UX 3((eKTHBHOCTH
Y Ka4ecTBa.

8
Pa3nen 4. OcHOBHbIE YHC/IEHHbIE METOAbI

18
Tema 4.1. UncsieHHOe MHTEerpHPOBaHHe

6

Conepxxanue yue0HOro Marepuajia
[lonsiTHE O YMCIEHHOM WHTErpUpoBaHUU. DOpMyJBl TPUOIIKEHHOTO HWHTETPUPOBAHWS, OCHOBAaHHBIE Ha WHTEPIOJSIMOHHBIX (opmynax HproToHa.
[lpuMeHeHNe YMCICHHOTO WHTETPUPOBAHMS TPH pPEHICHHH MpoQecCHOHANBHBIX 3amad. dopmynsl mpsMoyroibHUKoB. Dopmyna tpaneuwit. dopmyna
CumrncoHa. AGCOIOTHAsE HOTPEIIHOCTh IPU YUCIEHHOM HHTETPUPOBAHUY.
0
2
MK 1.3, [IK 2.1, [IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30
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IIpakTnyeckoe 3ansitue Nel6
Beranciienne nHTErpaioB mo GopMyiam MpsMOyroJbHUKOB, Tpanennii u ¢popmyiie Cumrcona. OneHka morpemHoCTy.
0

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTeqbHas padora od0yyaromuxcs NelQ
[IpopaboTka KOHCHEKTOB 3aHATHH, Y4eOHOM M JOMOJHUTENBHOM JMTEepaTypbl (IO BOMpocaM K pas3jienaM U IJlaBaM Y4eOHOH JuTepaTyphl, a Takxke
COCTaBJIEHHBIX IpernojaaBaresneM). [IoaroToBka K MpakTHYECKOMY 3aHSATHUIO C UCIOJIb30BAHUEM METOIMYECKUX peKOMeHIanui npenogasareis. OdopmieHue
OTYeTa IO MPAKTUYECKOMY 3aHATHIO. OCYIIECTBICHUE TIOMCKA, aHAJIM3a U OLEHKH JOMOJIHUTENbHON MH(pOPMALUK 10 COJEPKAHUIO Y4eOHOro MaTepuaia u
OIIPEIETICHNIO MPO(ECCHOHAIBHO 3HAUUMBIX 33/1a4.
Onpenenenre MeTo1a U croco0a BHIMOIHEHNS TPO(EeCCHOHANIBHBIX 3a/1a4, OlIeHKA UX 3((PEKTUBHOCTH U KayecTBa.

6

Tema 4.2. Uuciaennoe nudpdepeHuupoBanmue

Copep:xaHue y4eOHOIro MaTepuaJjia
Uucnennoe auddepenuupoanue. DopMmynbl HNPUOIMKEHHOTO JUPQPEepeHIIMPOBaHNs, OCHOBAaHHbIE Ha WHTEPHOSANHOHHBIX (opmynax HbroToHa.
[lorpemHocTs B ONpeAeIeHUH IPOU3BOIHOM.

0

2

K 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansitue Nel7

Pemienre 3a/1a4 Ha HAXOKIEHUE 110 TAOJMYHO 3aJaHHOM GyHKIMK (pu 1= 2 ), GYHKIMH, 33JaHHON aHATUTHYECKH.
0

2
IK 1.3, I[IK 2.1, I[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30
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IMpakTnyeckoe 3ansitue Nel8
HccnenoBanue CBOWCTB 3TOW (PYHKIMHU s onpenesieHus PPEKTHBHOCTH IIAHUPOBAHUS TEXHUYECKOTO IHMKIIA JKCIUTyaTalliH 3JICKTPOCHAOKEHUS Ha

KCJIC3HOJOPOKHOM TPAaHCIIOPTE.
0

2
IK 1.3, IIK 2.1, IIK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTeqbHas padora o0yyaromuxcs Nell

[IpopaboTka KOHCHEKTOB 3aHATHH, Y4eOHOM M JOMOJHUTENBHOM JMTEepaTypbl (IO BOMpocaM K pas3jienaM U IJlaBaM Y4eOHOH JuTepaTyphl, a Takxke
COCTaBJIEHHBIX MpenojaBaresieM).JloAroroBka k mpakTHUECKOMY 3aHSTHIO C MCIIOJIb30BAaHMEM METOJIMYECKUX peKOMeHJalui npenoaasarens. OdopmieHue
OTYeTa MO MPAKTUYECKOMY 3aHATHIO. PerieHne CUTyallMOHHBIX U MPOM3BOACTBEHHBIX (IIPOQECcCHOHANBHBIX) 3a/1ad, ONpEeAETICHUE CIIOCOOOB BBIMOIHEHUS
npoeccHOHAIBHBIX 3ajad, OleHKa ux A eKTHBHOCTH M KadecTBa. OCYIIECTBIICHHWE TOWCKA, aHAIM3a W OIEHKW JOTOJHUTEIbHOW WHGOpMAIUU I10
COZIEpP’KaHMIO Y4eOHOro MaTepuaia 1 ONpeAeIeHUIo Tpo(eccHoHaIbHO 3HAYMMBIX 3a7a4. OnpeaeseHne MeTo1a U Crocoda BIMOIHEHUS TPO(PeCCHOHATTBHBIX

3a/a4, orieHKa X 3((HEeKTUBHOCTH M Ka4ecTBa.
6

Tema 4.3. UncsieHHOe penieHHe 00bIKHOBEHHBIX U depeHINATBHBIX yPABHEHU

29



Conep:xkanue yueOHOTr0 MaTepuaJia
[TocTpoenue nnTerpanbHoOi kpuBoil. Meron Diinep
0
2
MK 1.3, [IK 2.1, I[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

IIpakTnyeckoe 3ansitue Nel9
Ormpezienenne KOIM4IecTBa IEKTPOIHEPTHH, 3aTPAuCHHON HA TATY MOE3I0B B 3aBUCUMOCTH OT IUIaHA M NpO(WIISA IyTH ¢ MCHONB30BaHHEM MeTona Diinepa,
peleHrne 0ObIKHOBEHHBIX U] (epeHINaIbHbIX YPaBHEHUI

0

2
IK 1.3, I[IK 2.1, I[IK 3.1, OK 01,
OK 02, JIP 2, JIP 4, JIP 23, JIP 30

CamocrosiTesibHass padoTa o0yyarommxcs Nel2
[IpopaboTka KOHCHEKTOB 3aHATHH, y4eOHBIX M3AAHUN U JOMOJIHUTENBHOHN JHUTEpaTyphl (IO BOMpOcaM K pasieiaM M TJaBaM Y4eOHBIX M3JIaHWH, a Takxke
COCTaBJICHHBIX IpernojaaBaresneM). [IoaroToBka k mpakTUYECKOMY 3aHSATHUIO C UCIOJIb30BAHUEM METOIMYECKUX peKOMeHIanui npenogasareis. Odopmienue
OTYETa IO TMPAKTUYECKOMY 3aHATHIO. PelieHne CUTYyallMOHHBIX M MPOM3BOACTBEHHBIX (MIPO(EeCcCHOHANBHBIX) 3a/1ad, ONpPEAETICHUE CIIOCOOOB BBHIMTOIHEHHUS
npodeCcCHOHANIBHBIX 3a/1a4, OLleHKa X 3(PPEKTUBHOCTH U KauecTBa.
[ToaroroBka K 3K3aMeHy.
Tematuka cooOmieHn# (JOKIaA0B) MPUKIAIHOTO XapaKTepa:
HcTopust cTaHOBJIEHUSI TEOPUN MCCIIEI0BaHMS ONlepaliii KaKk HayKH.
Teopus pacniucanus.
Mertozp! IIaHUPOBaHUSL.
[IpumeHeHne Teopuu UCCleAOBaHUS ONEpaLuii IPU pelIeHUu TpodecCHOHATIBHBIX 33/1a4 B 0071acT (POPMUPOBAHUS TEXHOJIOTHUECKOTO IMKJIA SKCILUTyaTalluu
MaIIiH U 000pyI0BaHMsI HA TpaHCIOpTe (yIpaBiieHue HHAPACTPYKTYpaMH Ha JKEIC3HOAOPOKHOM TPAHCIIOPTE).
CrpyKTypa 1 B3aUMOJICHCTBUE PA3IMYHBIX BUJIOB TPAHCIIOPTA.
[Ipumenenne cucTeM OLIEHKH HA/IC)KHOCTH U 0€30MacHOCTH paboT Ha KeJIE3HOIOPOKHOM TPAHCIIOPTE.
6
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HpOMe)RyTO'{Haﬂ arrecranusi: 3K3aMCEH

Bcero:

J1s XapaKTeprCTUKU YPOBHS OCBOCHHS yU€OHOTO MaTepralia UCIIONIb3YIOTCS CIeIyIoIne 0003HaYeHNUS:
1. - 03HAaKOMUTEIbHBIN (y3HABaHUE paHee N3yUYEHHBIX O0BEKTOB, CBOMCTB);

2. - pCHpO,I[YKTI/IBHBIﬁ (BBIHOJ'IHCHI/IC JACATCIBbHOCTH 110 06pa3uy, HUHCTPYKIHWU WJIH IO pyKOBO,[[CTBOM)

3. - HpO,I[yKTI/IBHI:Jﬁ (HHaHI/IpOBaHI/IC 1 CaMOCTOATCIIbHOC BBIIIOJIHCHUC ACATCIIBHOCTU, PCIICHUC HpO6J’ICMHBIX Baﬂa‘l)
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3. YCJIOBUS PEAJIM3AIIAU ITIPOT'PAMMBI YYEBHOM JIUCHUILJINHBI

3.1 TpeboBaHMsA K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0
VYyeOHast AUCIUITTHHA PEATH3yeTCs B yueOHOM KaOWHETe MaTeMaTHKH.
O6opynoBanue yueOHOTo KabuHeTa:

— II0CaJI0YHbIE MECTA IO KOJIMUYECTBY 00YyUarOIINXCS;

— pabouee MeCTO MpenoaBaTeis;

— METOJIMYECKUE MaTepHAIIbI 110 JUCHIUILIHHE.

TexHuueckue cpeacrsa oOydeHHs pabodero MecTa IpenojaBaTels: KOMIBbIOTEpHOE
00opysoBaHUE, KOTOPOE IOJKHO COOTBETCTBOBATH COBPEMEHHBIM TpPeOOBAaHUSIM O€30MacHOCTU U
Ha/I&KHOCTH, IIPeAyCMaTPUBaTh BO3MOXXHOCTh MHOTO(YHKIIMOHAIBHOTO UCIIOJIb30BaHUs KaOWHETa, €
LEJIbI0 U3YyUEHUsI COOTBETCTBYIOIIEH IAUCHMILINHBI, MYJbTUMEAUNHOE 00OpYyIOBaHUE (IIPOEKTOP U
MPOEKIMOHHBIN 3KpaH UM HHTEpaKTUBHAs JOCKA), JOKAJIbHAsI CeTh ¢ BBIXOJ0M B Internet.

HaumeHoBaHMe cHeqUaJbHOTO TOMEUIEHMs: ydeOHas ayJauTopusi s MPOBEACHUS
NPAaKTUYECKUX 3aHATUH, IPYNIOBBIX KOHCYJIbTALMi, WHAWBUAYAIbHBIX KOHCYJbTAllUH, TEKYILEro
KOHTpPOJIS, IPOMEXYTOUYHOM aTTecTalliM, OCHAILEHHblE OOOpYJOBaHMEM U TEXHUYECKUMH
cpeicTBaMu OOy4YEHMs, a TAaK)Ke YMTAIbHBIM 3al, MOMELICHHE Ui CaMOCTOSATENbHOW paloThl C
noctynioMm kK cetu «MHuTepHer» n DMOC. OcHameHHOCTh: KOMIUIEKT y4eOHOH mebenu, HOYTOYK,
HPOEKIIMOHHOE 000pY0BaHUE (MYJIbTUMEANHHBIN IPOSKTOP U IKPaH).

IlepeyeHr JUIEH3HOHHOTO ¥  CBOOOJHO PACHPOCTPAHIEMOro0 MPOrPaAMMHOIO

odecrmeueHus:
Cucremuoe u npukJjaanoe IO

g/gn HaumenoBanue Ne nuuensun

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 |Konrenr-¢unbtp SkyDNS 10-05109
IIporpammuoe ooecnieuenne no GNU General Public License (cBo60gHO pacnipocTpaHsieMoe)
Ne ITepeuens

1 Open Office

2 | Mot Oduc

4 | MatchStudio

IIpyn u3yvyeHnu THCHUIIMHBI B opMaTe 3JIeKTPOHHOTO O0Y4YeHHsI ¢ HCIOJb30BAHHEM
AOT:

[Tporpammel 11 BuaeokoHpepenuuit: Zoom Cloud Meetings, Annekc TexemocT.

OnexTponHas mnatgopma Moodle.

3.2. UudopmanuonHoe odecnieyeHne peaau3auuu NporpaMmbl

Jyis peanuzanuu nporpaMmbl OMOITUOTEUHBIH (OHJT 00pa30BaTEIbHON OPraHU3alUU TOJHKCH
UMEThb TI€YaTHbIE W/MIM DIIEKTPOHHBIE OOpa3oBaTeNbHBIE W HMH(OPMAIMOHHBIE PECYPCHI,
PEKOMEH TyeMbIe JUTSl UCTIOIh30BaHUS B 00pa30BaTEILHOM IPOIIECCE.
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ITepeyenr pexkomMeHayeMbIX Y4YeOHBIX W3JaHUH, IONOJHHUTEJBHOH JIMTEPATYpPHI
HNutepHeT-pecypcoB, 6a3bl JaHHBIX OU0JIMOTEYHOTO POHIA:
3.2.1 OcHOBHbIC HCTOYHHUKH:

1. Tonuapenko, B. M. Dnementsl Boiciieli maremaTuku : yueOHuk / B. M. I'oHuapenko,
Jlunaruna JI.B., PeuioB A.A. — Mocksa : KnoPyc, 2020. — 363 c¢. — ISBN 978-5-406-01472-1. —
URL: https://book.ru/book/935921. — TeKcT : 31eKTpOHHBIN

2. bammaxos, M. M. Matematuka : yuebnuk ains CITIO / M. U. bammakos. — M. : KnoPyec,
2017. -394 c. (Pex. ®UPO). — URL: https://www.book.ru/book/919991

3. Tonuapenko, B. M. DnemeHTsl BbIcHIed MaTeMaTuku : yueOHMK / ['oHuapenko B. M.,
Jlunaruna JI. B., PeioB A. A. - Mocksa : KnoPyc, 2019. - 363 c. - (CIIO). - ISBN 978-5-406-06878-
6. - URL: https://book.ru/book/931506

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH:
4. Cenpix, U. KO. duckpernas maremaruka : ydebHoe mocodue / U. 10. Cempix, 0. b.
I'pebenmukoB. — Mocksa : KuoPyc, 2021. — 329 c¢. — ISBN 978-5-406-05751-3. — URL:
https://book.ru/book/938234. — TekcT : 2IeKTPOHHBII

3.2.3 Ilepeyenb npogecCMOHAJIBHBIX 0a3 JAHHBIX U MH(OPMALMOHHBIX CIPABOYHBIX
cucrTeM:

1. DOnextpoHHas OubIMOTEKa Y4YEOHO-METOMMYECKOTO IIEHTpa IO OOpa3oBaHUIO Ha
JKEJIE3HOJOPOXKHOM TpaHcnopTe : opunuanbhbiii caiit. — URL : https://umczdt.ru/books/. —
Pexxum noctyna: a5 aBTOpU3. MOJAb30BaTeNEH. - TEKCT : 3JE€KTPOHHBIN.

2. Jlanp : snexkTpoHHas Oubnuoteunas cucrtema. — URL : https://e.lanbook.com/. —
Pexum noctyna: a1 aBTOpU3. MOJAb30BaTENEH. - TEKCT : 3JeKTPOHHBIN.

3. BOOK.ru: snektpoHHO-OuOmoTeunas cuctema : cait / KHOPYC : uzgarenscTBO
yuebHoit nurepatypsl. — URL : https://book.ru/. — Pexxum noctyna: ajis aBTOpHU3. IOJIb30BaTeNei
- TeKcT : NIeKTPOHHBIH.

4. Ibooks.ru : anexkTpoHHO-OMOMUOTeuHast cucrema. — Cankr-IlerepOypr. — URL
https://ibooks.ru/. — Pexxum noctyna: ajis aBTOpU3. MoJIb3oBaTeNel. - TEeKCT : 3JIeKTPOHHBIH.

5. eLIBRARY.RU : HayuHas snekTpoHHass OuOnumorteka : cailt. — Mocksa, 2000. —
URL : http://elibrary.ru. — Pexxum nocTyma: Juisi 3aperucTpup.. Hojib3oBaTeneid. — Tekcr :
AJIEKTPOHHBIN.
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4. KOHTPOJIb U OLIEHKA PE3Y.JIbTATOB OCBOEHMSI YYEBHOI
JTUCHUTJINHBI

KoHTponib ® oOIlGHKa pe3yibTaTOB OCBOCHHUS Y4YE€OHOW MUCIMIUIMHBI OCYIIECTBIISCTCS
MpenoiaBaTesieM B IPOILECCe MPOBEACHUS TEOPETUYECKHUX, MPAKTUYECKUX 3aHATHUM, BBIITOJHEHHS
00yJaroNMMUCS WHIUBUIYATbHBIX 3aJIaHUH (TTOATOTOBKU COOOIIEHUH U JOKJIA/IOB).

HpOMe)KYTOLIHaH aTrTecTanus B (bopMe IK3dAMeEHA.

PesyabTaTsl 00yyeHus
(Y, 3, OK/IIK, JIP)

Iloka3aTeu oeHKH
pe3yJbTaToB

dopMa 1 MeTOAbI
KOHTPOJISI M OIIEeHKHU
pe3yJbTATOB 00yUeHUs

YMeTh:

Y1 - npuMeHAT, MaTeMaTHYecKue | IPUMEHEHHE MAaTeMaTU4YeCKUX | HKCIEPTHOE

Metoapl  AuddepeHnaITbHOTO0 M | MeToAoB auddepeHnranbHoro | Hab0IeHne u
MHTETPAJIbBHOTO  WCYMCIEHUS JUIsl | U MHTErPajbHOrO HCYHUCIEHUS | OLIEHKa Ha
peuieHus NpoeCCUOHANBHBIX 33Ja4; | IPU  peIleHMH  3ajJad  C | HPOBEPOUYHBIX

IIK 3.1 MIPAKTUYECKUM COJEPKAHUEM pabotax u
OK 01, OK 02 MPaAKTUYECKUX

JIP 2, JIP 4, JIP 23, JIP 30 3aHSATHUAX.

Y2 - [OpuMeHATH OCHOBHBIE | IPUMEHEHUE OCHOBHBIX | TeKyIuil KOHTPOJIb:
ITOJIOKEHUSI TEOPUHU BEPOSITHOCTEU U | MTOJIOKEHUHN TEOpUH | TECTUPOBAHME,
MaTEMaTUYECKON  CTaTUCTUKH B | BEPOSATHOCTEN 1 | BBIIOJIHEHHE
npodecCHOHATBHON e TETFHOCTH MaTEeMaTHYeCKOM  CTaTUCTUKH | IMPAKTHYECKHX

K 1.3, TIK 2.1, 11K 3.1 NpU  pEUIeHWH  3aJa4  C | 3aHATUH u
OK 01, OK 02 MIPAKTUYECKUM COJIEP>KaHUEM MPOBEPOUYHBIX PabdoT,
JIP 2, JIP 4, JIP 23, JIP 30 BBIIIOJIHEHUS

Y3 - wucnonb3oBaTh IpPUEMBl U | IPUMEHEHHE TEOPETUYECKUX | MHIAUBHUIYaJIbHBIX
METO/IBl MaTEeMaTHYECKOro CHHTe3a | (DaKTOB TIpH pPEIICHHM 3ajad, | 3aJaHuii (CoobuieHus,
" aHalim3a B Pa3JIHYHBIX | IIPOSIBICHUC CIIOCOOHOCTH |  OKIIAJIbI).
npoeCCUOHATIBHBIX CUTYAIHSIX. pas0uparhcsi B MareMatudeckux | [Ipomesicymounas

IIK 1.3, I[IK 2.1, I[IK 3.1 METOoJaX, HEOOXOMMMBIX UL | ammecmayus: IK3aMeH
OK 01, OK 02 paboTel MO  CHEUUAIbHOCTH,
JIP 2, JIP 4, JIP 23, JIP 30 MIPUMEHEHUE HaBBIKOB

00pabOTKH YHCIIOBBIX JAHHBIX

3HaTh:

31 - OCHOBHBIE TOHSITHS U METOJbI | BIIAJCHUE TEPMHUHOJIOTUEH | HKCIIEPTHOE

MaTeMaTH4YeCKO-JIOTHYECKOTO MpeIMETHOMN obnacty, | HaOmIOACHHE U

CHHTE3a U aHaldu3a JIOTHYECKUX | KOPPEKTHOE UCMOJIb30BaHUE | OLIEHKa Ha

YCTPOMCTB MaTeMaTU4eCKOM  CUMBOJIMKH, | TPOBEPOUYHBIX

K 1.3, TIK 2.1, T1IK 3.1 000CHOBaHUE BbIOOpa | paborax u

OK 01, OK 02 MaTeMaTUYECKUX METOAOB MPHU | MPAKTHUYECKUX

JIP 2, JIP 4, JIP 23, JIP 30 pellIeHUU NPUKIIAAHBIX 33/1a4 3aHATHSX.

32 - pemiathb MPUKJIATHBIE | COOTBETCTBUE BbIOpaHHBIX | TeKyIIni KOHTPOJIb:

ANEKTPOTEXHUUECKUE 3a/1aud | METO/IOB 1EsIM U 3a7adaM, | TECTHPOBAHUE,

METOJIOM KOMITJIEKCHBIX YHCET 000CHOBaHHE BbIOOpA U | BBINOJHEHUE

IIK 3.1 IIPUMEHEHUS METOZIOB U | IPAKTUYECKUX

OK 01, OK 02 CIocoOOB  peIlieHWsl  3ajady, | 3aHATHH u

JIP 2, JIP 4, JIP 23, JIP 30 MIPUMEHEHUE HABBIKOB | TPOBEPOYHBIX padoT,
00pabOTKH YHCIIOBBIX JaHHBIX BBIITOJIHEHUS

WHJUBUTyaTbHBIX

3aiaHnii (COOOIIeHNs,
JIOKJIAJIbI).
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IIpomeosrcymounas

ammecmayusl. 9K3aMeEH
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S. HEPEYEHDb UCITOJIB3YEMbIX METO/10OB OBYYEHUA

5.1 IlaccuBHBbIE:

- JIEKIIMHM TPAJMIIMOHHBIE 0€3 MPUMEHEHHs MYJbTHMEIUIHBIX CPEACTB U 0e3 pa3IaTOYHOrO

MaTepuaa;

- CEeMHHApBbI, MPEUMYIIECTBCHHO B BHUIC OOCYKICHHS JOKJIAJ0B CTYACHTOB IO TEM WJIH HHBIM

BOIIPOCAM;

- CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE PabOTHI;

- TECTBI;

- YTEHHE ¥ OTPOC.
(83aumooeticmsue npenodasamelisi Kak cyOvbeKma ¢ 00y4aomumcs KaKk 00beKkmom no3HasamenbHol
OdesimenvbHOCMUL).

5.2 AKTHBHBbIC 1 HHTePaKTHBHbIE:
- aKTUBHBIC U MHTEPAKTUBHBIC JICKIINH;
- paboTa B rpymnmnax;
- JICTIOBBIC M POJICBBIC HIPBI;
- HTPOBBIC YIIPAKHEHUS;
- TBOPUYECKHE 33/IaHUS;
- petieHre TPOOJIEMHBIX 3a]1a4;
- aHAJIN3 KOHKPETHBIX CUTYaIIUH;
- METO/1 MOJIYJIbHOTO OOyUEHHS;
- IPAKTHYCCKHUI IKCIICPUMECHT;
- 00ydYeHHe ¢ UCIIOJIb30BaHINEM KOMITBIOTEPHBIX 00yUYaIOMIAX TPOrpamMM;
(83aumooeticmeue npenooasamens Kax cyOvekma ¢ 00VHUAWUMCA KAK  CYOBEKmMom
NO3HABAMENLHOU 0esIMelbHOCIU).
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