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1. TACIIOPT PABOYEHN TPOI'PAMMBbBI YYEBHOM JJUCITUIIJIAHBI
MMPUKJIATHASI MATEMATUKA
1. IMACIIOPT PABOYEN IMPOT'PAMMBbI YYEBHOH
JAUCHUTIJINHBI
1.1 Oobs1acTh NIPUMEHEHHS POTPAMMBI.

PaGouass mporpamma yueOHOW mucturmnHbl «lIpukimagHas maTeMaTHKa»
SBJIIETCSI YACTBIO TIPOTPaMMBbI TOATOTOBKH CIEIUATMCTOB CPEAHETO 3BEHA
0asoBoii moaroroBku B cooTBeTcTBHU ¢ DPI'OC mo cmenumansHoct 08.02.10
CTpOHTENbCTBO KENE3HBIX JOPOT, MYyTh U MyTEBOE XO35HCTBO

1.2 MecTo AUCHUIIVIMHBI B CTPYKTYPE€ NOATOTOBKMH CIHENHUAJIHUCTOB
CpeaHero 3scHa.
JUCHUIIIIMHA MaTEMAaTHYCCKOI'O U O6IIICFO CCTCCTBCHHOHAYYHOI'O IMUKJIA.

1.3. Henu u 3axa4yu JUCHUILIMHBI — TPeOOBAHUS K Pe3yJbTATaM OCBOCHUS
TUCHMILIHHBI:

YMeETh: OK1-4
- MIPUMEHSITh MaTeMaTU4YECKUE METO/IbI
nuddepeHInaTIbHOTO U MHTETPAIbHOTO UCUUCIICHUS K 1.1, 1.2,
JUIs1 perieHus: mpoheCCUOHANIBHBIX 33]1a4; 31,41

- INPUMEHATH OCHOBHBIC TIOJIOKEHUS TEOPHUU
BEPOSITHOCTEM W MaTEeMAaTHYECKOW CTAaTUCTUKU B
npodeCCUOHAIILHON JIEeATEIBHOCTH,

-MCMOJIb30BAaTh IPUEMBI U METOJIbI MATEMATUYECKOTO

CHUHTE3a 151 aHaIM3a B PA3IUYHBIX
poheCCUOHAIILHBIX CUTYAITUsX.
3HATD.

- OCHOBHBIE IOHATHS M METOJbl MAaTeMaTHYECKH-
JIOTUYECKOTO CHHTE3a U AaHAJIW3a JIOTHYECKUX
YCTPOWCTB;

- CHOCOOBI penieHus] MPUKIAAHBIX 3a/ad METOJA0M
KOMIUIEKCHBIX YHCEIl.

NPAKTHYECKHUI ONBIT!

- B PCIICHHM IIPHUKIAJHBIX 3a1a4.

Kopn HanmenoBaHue pe3yabraTra 00y4eHHs
OK 1 BriOupath criocoObl penieHus 3aaa4d npodecCuoHaIbHON IeaTeIbHOCTH
MIPUMEHUTEIIBHO K PA3JIMYHBIM KOHTEKCTaM
OK 2 Hcmonp30BaTh  COBPEMEHHBIE  CpPEACTBA  IOWCKA, AaHalW3a U
WHTepIpeTanur MHPopManuu W HHPOPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJIHCHUS 337249 PO ECCHOHAIBHON ACSITEIHbHOCTH




OK 3.

[InanupoBath U peayn30BBIBATH COOCTBEHHOE NpPO(ecCHOHAIbHOE U
JUYHOCTHOE pa3BUTHE, NPEINPUHUMATEIBCKYIO JIEITEIbHOCTh B
npodeccruoHanbHol cdepe, MCHOJb30BaTh 3HAHUS MO (PUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYaIIUSIX

OK 4.

9@)(1)CKTI/IBHO BSaHMOHeﬁCTBOBaTB u pa6OTaTI> B KOJUNICKTUBC U KOMaH/C

OK 5

OcyliecTBIsATh YCTHYIO U NHUCBbMEHHYIO KOMMYHHUKAIMIO Ha
roCyJlapCcTBEHHOM  s3blke  Poccuiickon @enepaupu € y4€TOM
0COOEHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO KOHTEKCTa

OK 6.

[IposABAATH IrpaXkAaHCKO-NIATPUOTUYECKYIO ITO3ULINIO, JEMOHCTPUPOBATH
OCO3HAHHOE IMOBEJICHUE HA OCHOBE TPATUIIMOHHBIX OOIIEYEIOBEUECKHUX
LIEHHOCTEHN, B TOM YHUCJIE C YYETOM rapMOHU3ALMN MEXHALIMOHAIBHBIX U
MEXKPEIUTUO3HBIX OTHOLIEHU, IIPUMEHSATH CTaHIApPThI
AHTHUKOPPYNIIMOHHOTO TTOBEICHUS,

[IK 1.1.

BrImoaaaTh Ppas3INMIHbIC BUABI TCOACINICCKNX ChbEMOK.

[IK 1.2.

OO6pabaThIBaTh MaTepUAJIbI T€OJIE3NYECKUX ChEMOK.

[IK 3.1.

OOecnieunBaTh BBINIOJIHEHHE TPEOOBAaHUM K OCHOBHBIM 3JEMEHTaM U
KOHCTPYKIIMH 3EMJISTHOTO MOJIOTHA, MTEPEE3/10B, MyTEBbIX W CUTHAIBHBIX
3HAKOB, BEPXHETO CTPOCHUS Iy TH.

[IK 4.1.

[InanupoBath pabOTy CTPYKTYPHOTO IMOAPa3ACICHUS MPU TEXHUUECKOM
DKCIUTyaTallli, OOCIYKMBAaHUHW M PEMOHTE ITYTH, HCKYCCTBEHHBIX
COOPYKCHUHU.

1.4. Pexomenayemoe KOJHYECTBO YAaCOB HA OCBOCHHE IPOrpaMMBbI

AUCHMIIMHBI:

MaKCUMaJIbHOW y4eOHON Harpy3ku o0ydaromerocsi // 4acoB, B TOM YHUCIIE:
00s3aTeNIbHON ayAUTOPHOM y4eOHOM Harpy3ku oOy4aronierocs 14 yacos;
CaMOCTOATENLHOM paboThl 0Oy4Jatomerocs 63 yaca;




2. CTPYKTYPA U COJAEP) KAHUE YUYEFHOM JTUCITATIINHBI
2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOH padoThl

Bun yuyeO6Hoii padoThI Oovem uacoe
MakcuMasibHasi yueOHasi HArpy3Ka 77
O0s13aTesibHAsi ayIMTOPHasi yueOHasi HATPYy3Ka 14

B TOM 4HUCJIC:.

IMPAKTUYCCKUC 3aHATUS

CamMocTosiTeJibHasi padoTa 00y4yarierocs 63

HNroroBas arrecranus B gopme Jugppepenyupoeannozo 3auema




2.2. Pabounii TeMaTuueckuii miaH u coaepxxkanue yueoHoii qmucunmiuabl «<[MIPUKJIAJTHASA MATEMATHUKA»

HaumenoBanue Copaepxxanue y4yeOHOro MaTepuasa, 1a00paTopHble U NPaKTHYeCKHe padoThl, CAMOCTOSATEe/IbHASI O0bem YpoBenn
pa3/iesioB u TeM padora 00y4alImuxcs 4acoB 0CBOEHMS
1 2 3 4
MareMaTtrka 1 HayYHO-TEXHUUYECKHI IPOrpece; MOHATHE O MATEMAaTUYECKOM MOJIeIupoBanuu. Pois
Beenenne MaTEMaTHKU B IIOArOTOBKE CIELIMAIMCTOB CPEIHErO 3BEHA KEJIE3HOJOPOKHOTO TPAHCIIOPTA U 2 1
(dhopMupoBaHuH 00IMX U TPO(HECCUOHATHLHBIX KOMIICTCHIIN.
CamocTosiTesibHasi padoTa 00yYarommxcst 3 3
[TpopaboTka KOHCHEKTOB 3aHATHH, Y4€OHBIX M JOTOJHUTENBHBIX M3AaHUHU (M0 BOMpocaM K pasienam u
rj1aBaM y4eOHbIX W3JJaHUi), TOMCK, aHAJIU3 U OLIeHKa MH(OPMALUHU 10 COAEP)KaHUI0 y4eOHOro MaTepHala.
Pa3nea 1. JIuneiinas
ajaredpa
KomMiuiekcHble uncina 1 UX reoMeTpudeckast MHTepnperanus. JlelcTBus HaJ KOMIUIEKCHBIMU YHCIIaMH,
3aJJaHHBIMM B anreOpanyeckoil U Tpuronomerpuueckot popmax. Ilokaszarensnas ¢popma 3anucu 2 5
KoMIUIeKkcHoro yucia. @opmyna Oitnepa. [IpumeHeHre KOMITJIEKCHBIX YHUCE IIPU PELIEHUH
npoeCCHOHATIBHBIX 33Jau.
Tema 1.1. IIpakTHYecKHe 3aHATHSA
Komnuiexkcnsblie uncia 1 KomruiexcHble uncna v 1eHCcTBUS HajJl HUMU. Perienue 3a1aun Ui HaX0KACHUS [TOJIHOTO
COIIPOTHBJIEHUS DJIEKTPUUECKOM IIENH IEPEMEHHOI0 TOKA C TOMOUIbI0 KOMIUIEKCHBIX YHCEIL.
CamocTosiTe1bHAsi paGoTa 00y4aAKIIMXCSH 6 3
ITpopaboTka KOHCIIEKTOB 3aHATUH, yU€OHBIX U TOMOJHUTEIbHBIX U3JaHUH (110 BOIIPOCAM K pa3jienaM U
rJlaBaM y4yeOHBIX M3JaHMi), TOUCK, aHAJIN3 U OIIEHKa MHQOPMAIIIH 110 COJEpkKaHUI0 Y4eOHOTO MaTepuaa.
Pa3nea 2. OcHoBBI
AUCKPETHOMI
MATEeMATHKH
MHo3ecTBO U ero ayeMeHThl. [lyctoe MHOXKeCTBO, TOJIMHOKECTBA HEKOTOPOro MHOKecTBa. Onepaniuu Hajl
MHOKECTBaMU: MepeceyeHne, o0bequHenHue, qonoaHenne. OTHOIEHMS, UX BUAbI U cBocTBa. [luarpamma
DOilinepa— Benna. Yucnosslie MHOXecTBa. MlcToprs BOSHUKHOBEHUS MOHATHS «Tpad». 3a1ayun, IPUBOAIIIUE K 2 2
noHATuio rpada. OCHOBHBIE MOHATHS TeopuH rpados. [IpuMeHeHne Teopun MHOXKECTB U TEOpHH IrpadoB
IIpH pelIeHnH Tpo(ecCHOHATBHBIX 3a/1au.
Tema 2.1. IIpakTHYecKHe 3aHATHA
Teopusi MHOKECTB
ITocTpoenue rpada 1o ycloBHIO CUTYaIlMOHHBIX 3a/1a4: B YIIPaBJIeHUN HHPPACTPYKTypaMH Ha
1 | TpaHCcHiOpTE; B CTPYKTYpE B3aUMOJICHCTBUS PAa3IMYHBIX BHI0B TPAHCIIOPTA; B POPMUPOBAHUU
TEXHOJIOTUYECKOT0 LMKJIa SKCIUTyaTallii MAIlIMH 1 000pyI0BaHUS Ha JKEJIE€3HOI0POKHOM TPAHCIIOPTE.
CaMocTosiTe1bHasi paGoTa 00y4arIMXCs 6 3




ITpopaboTka KOHCIIEKTOB 3aHATHH, YUEOHBIX U JOMOJHUTEIbHBIX U3JaHUH (110 BOIIPOCcaM K paszienaM u
TJIaBaM y4eOHBIX W3/IaHHH ), TOMCK, aHATN3 U OIICHKAa WH(POPMAIIUH 110 COJICPKaHUI0 YIeOHOTO MaTepHuaia.
OdopMieHne TOKIaI0B W MOATOTOBKA UX K 3aIIHTE.

Paznea 3.
MartemMaTH4ecKkuid
aHaAJIN3

Tema 3.1.
JAu¢ppepennunanbHoe
1 HHTErpajbHoOe
HCYHCJIeHHEe

[IpousBognas ¢ynkumu. ['eomerpudeckuii 1 (GU3HMYECKUN CMBICT TpOoW3BOAHON GyHKIMH. [Ipunokenue
NPOU3BOAHON (YHKIMM K PEIICHHIO pPa3M4HbIX 3aaad. MHterpupoBanue ¢ynkuuid. OnpeneneHHbIN
unterpan. @opmyna Hetorona—JleitOnuna. [lpunoxenue onpeneieHHOro HHTerpaia K peleHuio pa3inuHbIX
poecCHOHATLHBIX 33]1a4.

IIpakTHyeckue 3aHATHA

1 HpOI/I?;BOIlHafI q)YHKIII/DI n €€ IMNPHUIOKCHUC [JIsI BBIYUCICHHA TI'COMCTPUYCCKUX, MCXAHUYCCKUX U
(l)I/ISI/ILIeCKI/IX BCJIMYUH ITPHU PCIICHUN HpO(I)CCCI/IOHaHBHLIX 3aJa4.

2 Brrunciaenue reOMETPUICCKUX, MCXAHHYCCKUX H (1)I/ISI/I‘~IGCKI/IX BCJIMYMH C IMOMOLIIBIO HMHTCTPAJIBHOI'O
HCYHCJICHUA TP PCIICHNN HpO(i)eCCI/IOHaJ'ILHBIX 3ajJa4.

CamocTosiTesibHas padoTa 00y4arIuxcst

[IpopaboTka KOHCIIEKTOB 3aHATHMA, Y4eOHBIX U JOMOJIHUTEIBHBIX U3AaHUH (TI0 BOMPOCAM K pasjienam U
rJIaBaM y4eOHBIX M3IaHMI), TIOUCK, aHAIW3 U OIICHKA HH(OPMAIINH 10 COACPKAHUIO YIeOHOTO MaTepuaia.

OdopmiieHre JOKIIAI0B M MOATOTOBKA UX K 3aIUTE.

Tema 3.2.
OObIKHOBEHHBIE
Au(pepeHunATbHBIE
YPaBHEHHS

JudpdepeHunanbble ypaBHEHHS TMEpBOro M BToporo mnopsaka. JuddepeHuumanbHbie ypaBHEHHS C
pa3aeNAIOIUMHUACS IEPEMEHHBIMHU.

OnHoponHBIE ypaBHEHMs IepBoro mnopsaka. JIuHelHble onHOpoHBIE AU(QepeHInaTbHbIe YPaBHEHUS
BTOPOTO MOpsJKa C MOCTOSSHHBIMU Kod(duumentamu. I[IpumeHeHrne OOBIKHOBEHHBIX UG (depeHInaTIbHbIX
YPaBHEHUI IIPH PEILICHUY 3a1a4.

IlpakTHyeckue 3aHATUA

1 Beruuciienue paboTbl, COOTBETCTBYIOIIEH CMEIIEHUIO MOPIIHS, COAEPIKAIIErocss BHYTPHU IIMIIMHAPA
Hacoca, Ipy nomMouy 1uddepeHuaiIbHOr0 ypaBHEHUS.

Pemenne npodeccroHaNbHBIX 3a/1a4 Ha BEIUMCICHHE U30TEPMHUUECKOTO PaCIIMPEHUs Ta3a 1Mo CpeAcTBam
2 | muddepeHIMATBHBIX YpaBHEHHH. BeraucieHue padoThl CHITBI, IPOU3BEICHHON TTPH MPSMOJIUHEHHOM
JIBUOKEHUH.

CamocrosiTesibHas paboTa 00y4alOUIMXCH

[IpopaboTka KOHCIIEKTOB 3aHATHH, y4€OHBIX U JOMOJIHUTEIBHBIX U3/IaHUH (110 BOMpOCcaM K pasjienam U
rjlaBaM y4eOHbBIX W3JJaHUi), TOMCK, aHAJTU3 U OlIeHKa WH(OPMAIIUHU TI0 COAEP)KaHUI0 Yy4eOHOr0 MaTepHara.

O(pOpMJ'IeHI/Ie JOKJIaA0B M IOAIOTOBKA UX K 3aIlIMTC.

Tema 3.3.
JAuddepenunanbHbIe

JuddepennnanbHble ypaBHEHUS B YaCTHBIX IPOU3BOAHBIX. [IpuMenenue nuddepeHnuanbHbIX ypaBHEHUN B
YaCTHBIX NMPOU3BOAHBIX MPHU PEIIEHUH MTPO(ECCHOHATBHBIX 3a/1a4.
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YPaBHEHHS B
YaCTHBIX
NPOU3BOIHBIX

IIpakTH4yeckue 3aHATUA

1 Pemenue 3a/la4 Ha COCTaBJICHHUC NPOU3BOJACTBCHHOI'O IIJIaHA MpPU INIAHUPOBAHUU TCXHOJOTHYCCKOIO
HUKJIA OKCIUTyaTalluy MallliH U O60py,HOBaHI/IH Ha TPAHCIIOPTC.

CamocrosiTesibHasg padoTa 00y4alOUIUXCH

[IpopaboTka KOHCIIEKTOB 3aHATHH, yUeOHBIX U JOMOTHUTEIBHBIX U3AaHU (TI0 BOIpOcaM K pa3zaesiaM U
rJlaBaM y4eOHBIX M3IaHHI), TOUCK, aHAIU3 U OIICHKA HH(OPMAIINH 10 COACPKAHUIO YIeOHOTO MaTepuaia.
Odopmienne TOKIaI0B U MOATOTOBKA UX K 3aIIHTE.

Tema 3.4. Paan1

UucnoBsie psanbl. [Ipu3HaK cXOAMMOCTH YMCIOBOTO psina mo Jlamambepy. PasznoskeHue moabpIHTErpaibHOM
¢byukuun B pan. Crenennble psasl  Makiopena. [lpumeHeHune 4YHCIOBBIX PSAJOB MPU  PELICHUH
poecCHOHATLHBIX 33]1a4.

IIpakTHyeckue 3aHATHA

OmneHka pe3yabTaToOB TECTOBOTO KCIEeprMeHTa 3()(HEeKTUBHOCTH pabOThI MEXAHU3MOB M 00OPYIOBAHHMS
1 | Kene3HoI0pOKHOIO TPAHCIOPTA IO CPEJCTBAM OIPEIEIEHUS] CXOIUMOCTH YUCIOBOIO psijia 10 MPU3HAKY
Janambepa.

CamocrosiTesibHasA padoTa 00yYarOIIUXCS

[TpopaboTka KOHCIIEKTOB 3aHATHH, YUEOHBIX U TOMOJHUTEIBHBIX U3JaHUH (110 BOIIPOCAM K pa3jienaM u
rj1IaBaM y4eOHbIX U3JJaHUi), TOMCK, aHAJIM3 U OLIeHKa MH(OpMAIMK [0 COJICPKAHUIO y4eOHOro MaTepuaia.

Pemenuie pa3audHbIX TPO(ECCUOHATBHBIX 3aa4; ONPEACIICHUE METOO0B U CIIOCOOOB UX PEIICHHS; OI[CHKA
ux 3Q(HEKTUBHOCTH M KAYEeCTBA.

Pa3nen 4. OcHoBBI
TeopuH
BePOSAATHOCTEN U
MaTeMaTH4ecKom
CTATHCTHKH

Tema 4.1. Teopusn
BEPOATHOCTEH

[Tonstne xomOuHaTopHOW 3amaun. dakrtopuan yuciaa. Buasl coenvHeHUi: pa3MelIeHUs, EPECTaHOBKH,
coyeTaHusi, uX cBoiicTBa. [IpuMeHeHne KOMOMHATOPUKY MPH peIIeHUH MPO(pECCHOHATBbHBIX 3a/1au.

CrnyyailHbIli KCIEPUMEHT, 3JIEMEHTApHbIE UCXOAbl, cOObITUS. OnpeaeneHne BepOATHOCTU: KIIACCHYECKOE,
CTaTHUCTUYECKOE, TE€OMETPUUYECKOE; YCJIOBHAs BEPOSTHOCTb. TeopeMbl CIIOKEHHS W YMHOXCHHS
BeposiTHOCTEN. Dopmyna nosHON BeposiTHOCTH. Popmyna beprymnu. CinydaliHble BEIUYMHBI, 3aKOHBI UX
pacrpesiesieHus U 4YUCIIOBBIE XapaKTEpUCTUKH. Martemarnueckoe oxunanue u aucrnepcus. IIpumenenue
TEOPUHU BEPOATHOCTEH MPH pelIeHnH TpodecCHOHATbHBIX 3ajay.

IIpakTH4yeckue 3aHATHUSA

1 Pemenne KOM6I/IHaTOpHLIX 3aga4 IIpu OpraHu3anuu TEXHUYICCKOU SKCILTyaTalluki MalluH H
O60py,Z[OBaHI/I$I Ha XXCJIC3HOJOPOKHOM TPAaHCIOPTE.

Pemenne 3amau Ha HaxoXJIE€HUE BEPOSITHOCTH COOBITUS TPU M3YYEHUH U  IJIAHUPOBAHUU
2 | TEXHOJIOTMYECKOTO IMKJIA HKCIUTyaTalli MAIlMH U OO0OpYJOBaHUS >KEJIE3HOAOPOKHOTO TPaHCIOPTA.
OnpeneneHne CpeAHEKBAIPATUIHON CKOPOCTH JIJIsl pacyeTa BEJIMYMHBI BO3BBIIICHUS! HAPYKHOTO PEJIbCa.

CamocrosiTesibHas padoTa 00y4alOUINXCH




Cuctemarnueckasi IpopaboTKa KOHCIIEKTOB 3aHATHH, yd4eOHOW U TOTIOJIHUTENFHON JINTepaTyphl (110
BOITPOCAM K pasjesiaM Y4eOHOU JTUTEPATypPhl, TJIaBaM y4eOHBIX TOCOOUI, COCTABJICHHBIX MPETO/IaBaTeIIeM).

Penrenune pa3znuuHbIX MpoeCCHOHATBHBIX 3a/1a4; OTPE/ICIICHUE METO/IOB M CIIOCOOOB MX PEIICHUS;
OIIeHKa UX YPPEKTUBHOCTH U Ka4eCTBa.
OdopmiteHre TOKIIAJI0B ¥ MOJATOTOBKA UX K 3aIUTE.

Pa3gen 5. OcHoBHEIE
YU CJIEHHbIE METOABbI

[lonsatne o wuyucneHHoMm auddepenuupoanun. Dopmynasl HpUOIMKEHHOTO aUpdEepeHIUPOBaAHUS,
OCHOBaHHbIE Ha MHTEPIOJIIHOHHBIX (hopmynax Hertorona. [lpumenenne uncneHHoro angepeHupoBaHus
IPU pelIeHUU NPO(EeCCHOHANTBHBIX 33/1a4.

Tema 5.1.
YncteHmoe IIpakTHyeckune 3aHATHA
Pemenne 3amad Ha  COCTaBIEHHE TMPOM3BOJICTBEHHOTO IUIaHA MpPH  IUIAHUPOBAHHUU
AWppepenimpona- ! TEXHOJIOTHYECKOT0 LIMKJIA SKCIUTyaTallii MALINH U 000PYA0BaHMs Ha TPAHCIIOPTE.
Hue CamocrosiTesibHasg paboTa 00y4alOUIMXCH
IIpopaboTKa KOHCIIEKTOB 3aHATUH, yUEOHBIX U IOMOJHUTEIbHBIX U3JaHUH (110 BOIIpOCAM K pa3jienaM u
rJIaBaM y49eOHBIX W3JJaHHI), TOUCK, aHAJIN3 U OI[eHKAa HH(OPMAIIMH IO COJEPKAHUI0 y4eOHOT0 MaTepHraia.
Pemienue pa3znuuHbIX MpoecCHOHATIBHBIX 33]1a4; ONpeIeIeHue METOI0B U CIIOCOOOB UX pEIleHUs; OLIeHKa
uX 3 PEKTUBHOCTH U Ka4eCTBa.
OdopmiieHre JOKJIa10B M IMOATOTOBKA UX K 3allUTE.
[loHaTHe 0 4YHCIEHHOM pemeHun audQepeHnnanbHbIX ypaBHeHUH. Mertox Oinepa uid  pelieHHs
OOBIKHOBEHHBIX  JU((EepeHIInaNbHBIX ~ ypaBHeHHWA. [IpMMEHEHHMEe MeTo/Ja YHCIEHHOTO  peIIeHUs
audQepeHIManbHbIX YPAaBHEHUH NP pellIeHNH PO eCCHOHATBHBIX 3a/1a4.
IIpakTHYecKkue 3aHATHA
Tema 5.2. OmnpeneneHus KOJIUYECTBA IEKTPOIHEPTUHU, 3aTPAuCHHON Ha TATY MOE37I0B, B 3aBUCUMOCTHU OT IJIaHA U
“uciennoe pewenne | | npoduns MyTH MOCPEACTBOM MeToja Oiliepa W penieHus OObIKHOBEHHBIX UG (epeHIINaTbHBIX
00BIKHOBEHHBIX ypaBHEHHIA.
zmc[)(])epeﬂuuua.nbﬂmx CamocTosiTesibHas padoTa 00yYarouuxcst
YpasHeHMH ITpopaboTka KOHCIIEKTOB 3aHATHUH, yU€OHBIX U TOMOJHUTEIbHBIX U3JaHUH (110 BOIIpOCAaM K pa3jienaM U
rJIaBaM Y9eOHBIX W3JIaHHi), TOMCK, aHAJIN3 U OI[eHKa HH(OPMAIIMH TI0 COJEPKaHUI0 y4eOHOTO MaTepHaa.
Pemienue pa3znnuHbIX MpoecCHOHATBHBIX 3a]1a4; ONpeIeIeHue METOI0B U CLIOCOOOB UX PEIIeHUs; OLIeHKa
ux 3¢ dextuBHOCTH U KauecTBa. OdopMIIeHHE TOKIAI0B M MOATOTOBKA UX K 3aIIUTE.
[loHATHE O YMCIIEHHOM WHTETpUpoBaHUH. DOPMYIBI YHCICHHOTO WHTEIPUPOBAHHS TPSMOYTOJBHUKA W
Tparnenuii. ®opmyna CumicoHa. AOCOMIOTHAas MOTPELUIHOCTh TPU YUCIEHHOM HHTETPUPOBAHHH.
Tema 5.3. [TprMeHeHne YNCIeHHOTO0 HHTETPUPOBAHUS ISl pEIIeHHUs TPOo(ecCHOHATBHBIX 3a/ad.
YuciieHHoe HroroBoe moBTopeHue u 0060011eHNUE.
HHTErpUPOBaHHE CamocrosiTesibHas paGoTa 00y4aroUMXCA

[IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHBIX U JOMOIHUTEIBHBIX U3aHUM (110 BOIIPOCaM K pa3jesam U
rJIaBaM y4eOHBIX M3aHMii), TOUCK, aHAIU3 U OIICHKA HHPOPMAIIIH 110 COJICPKAHUIO YIeOHOro MaTepuana.
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Pemenue paznnuHbIX MpoecCUOHATBHBIX 3a]1a4; ONPEIeTICHNE METOIOB U CIIOCOOOB UX PEIICHHs; OLICHKa
ux 3¢(HEKTUBHOCTH M Ka4eCTBa.
ITonroroBka Kk qudgepeHIMpoBaHHOMY 3a4eTy.

IIpumepHasi TeMaTHKa cOO0IIEHUI (IOK/IAI0B) NPUKJIAJTHOT0 XapaKTepa:
HcTopusi cTaHOBIEHUS TEOPUH UCCIIEIOBAHUS ONEpaluii KaKk HAYKH.

Teopus pacriucanus.
MeTo/1b1 IIaHUPOBAHUS.

[TpumMeHeHne Teopur UCCIeI0BaHUA OTIEpaliii PU PEHIeHUH NMPo(hecCHOHANBHBIX 3a/1a4 B 001aCTH
(bopMHpOBaHUS TEXHOJOTMYECKOTO [IUKIIA SKCIUTyaTalluy MAIlIiH U 000PYIOBaHUS HA TPAHCIIOPTE
(ynpaBieHue HHQpacTpyKTypaMH Ha 5KEIe3HOA0POKHOM TPAHCIIOPTE).

CtpyKTypa 1 B3aUMOJICHCTBUE PA3IMYHBIX BUIOB TPAHCIIOPTA.

[TpumeHeHne cucTeM OLICHKH Ha/Ie)KHOCTH U 0€301acHOCTH paboT Ha )KEIEe3HOI0POKHOM TPAHCIIOPTE.

Hmozo:

77

J111s XapaKTepUCTHKU YPOBHS OCBOCHHSI y1€OHOT0 MaTepHalia UCOIb3YIOTCS CIEAYIoIUe 0003HAUYCHHUS:

1. — o3HaKOMUTENBHBIN (y3HABAHHE paHEE N3YUYEHHBIX OOBEKTOB, CBOMCTR);

2. — penpoOAYKTHUBHBIN (BBIIOIHEHHUE AEATEIHLHOCTH MO 00pa3ily, MHCTPYKIIUU WIH MOl PYKOBOJICTBOM);

3. — MPOIyKTUBHBIN (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBITIOJTHEHUE JICATEIIBHOCTH, PEIICHUE TIPOOJIEMHBIX 3a71a4).
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3. YCJIOBHUSA PABOYEM ITPOI'PAMMBI YYEBHOM JUCHUATIINHBI
3.1. TpebGoBannsi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanus paboueld mporpamMmbl y4eOHOM AMCHUIUIMHBI TpeOyeT HalIu4yus
yueOHoro kabuHera «lIpuknanHas MaTeMaTuKa.

O6opynoBaHue yueOHOTO KaOMHeTa:

Paboune mecta o KOJIMYECTBY 00YHarOIIUXCA.
Y4eOHO-MEeTOANYECKII KOMILIEKC.
WNHopMaImoHHO — 1eMOHCTPAIIMOHHBIC CTEH/IBI
YepreKHbIE NPUHAIIEKHOCTH.

Harnsgasie nocoous.

JIeMOHCTpAIIIOHHBIE TUIAKATHI.

VYuebHas, MeToAMYECKas JIUTepaTypa.

Jliis1 caMoCcTOATeIbHOM PadoThI:
KaOMHET CaMOCTOSTEIBbHOM TOJATOTOBKM  OOydaromierocs, 00OpyI0BaHHBII
KOMITBIOTEPHOM TEXHUKOM, JIOKAJILHON CEThIO C BBIXOZ0M B Internet.

Hepeqeﬂb JIMINCH3NOHHOTI'O MPOrpaMMHOI0 o0ecneyeHu:
Microsoft Windows 7 ;

Microsoft Office ProPlus 2013;

Dr.Web Security Space 9.0.

3.2. UndopMmanmonHoe obecnevyeHue o0yueHmst
Ilepeyenb  pexoMeHAyeMbIX  y4eOHbIX  HM3/JaHUI, HHTEPHET PeCypcoB,
JAOTOJHUTEJIbHOM JIMTePaTypbl

OcHoBHaA:

1. Kpemep, H. III. MaremaTuka 1jsi KOJUIEIKEH : ydeOHOe mocobOue st
cpeanero npodeccuonanbHoro oopaszosanusi / H. III. Kpemep, O. I'. KonctantunoBa,
M. H. ®puaman ; nox penakuuert H. L. Kpemepa. — 10-e u3z., nepepad. u gom. —
MockBa : MzparensctBo  IOpaiit, 2022.— 346c¢c.— (IIpodeccuonanbHoe
obpazoBanne). — ISBN 978-5-534-05640-2. — Texkcr : anexkrpornsii // IbBC FOpaitt
[caiiT]. — URL: https://urait.ru/bcode/469282 (nara oopamenus:17.08.2022).

2. baspun, U. WM. Maremaruka : y4eOHWK W TPAKTUKYM JJIs CPEIHETO
npodeccuonanbHoro oopazoanusi / . U. baspun. — 2-e uza., nepepad. u mom. —
Mocksa : MzpareasctBo  IOpaiit, 2021.— 616c.— (IIpodeccronanbHoe

obpazoBanne). — ISBN 978-5-534-13068-3. — Texkcr : anexkrponnsii // IbBC FOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/470026 (nata obOparmmenus: 17.08.2022).

3. baspun, U. U. luckperHas maremaTuka. YUYeOHUK M 3aJayHUK : IS
cpeaHero  mpodeccuonanpHoro  obpaszoanus/  UW. U. baBpun. —  Mockga :
MznarensctBo IOpaiit, 2022. — 193 c. — (IIpodeccuonanpHoe oOpa3oBaHuUE). —
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ISBN 978-5-534-07917-3. — Texcr : anekrtponubiii // 3BC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/469649 (nata obpamienus: 17.08.2022).

4, boromosnios, H. B. Maremaruka. 3agauu ¢ pemenusiMa B 2 4. Yactp 1 :
yuyeOHOe  mocobme It cpeaHero  npodeccroHalbHOro  oOpasoBaHus /
H. B. boromonoB. — 2-¢ wu3z., ucnp. u jnon. — Mocksa : M3marensctBo FOpaiir,
2022. — 439 c¢. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09108-3.
— Tekct : ANEKTPOHHBIN // 9BC FOpaiit [caiT]. —
URL.: https://urait.ru/bcode/470790 (naTa oopamenus: 17.08.2022).

d. boromonos, H. B. Maremaruka. 3anauu ¢ peuienusiMa B 2 4. Yactp 2 :
ygeOHOe  TmocoOMe  JIi  CcpeaHero  mpodecCHOHANbHOrO  oOpa3oBaHwms /
H. B. boromonoB. — 2-¢ u3a., ucnp. u gon. — Mocksa : M3marensctBo FOpaidT,
2022. — 320 c¢. — (IIpodeccuonanbroe obpazopanue). — ISBN 978-5-534-09135-9.
— Tekct : AJIEKTPOHHBIN /l OBC FOpaiit [caitT]. —
URL.: https://urait.ru/bcode/470791 (nara obparenus: 03.08.2022).

6. JlyG6saruna, E. H. Jluneiinas anrebpa : ydeOHOe mocoOue Jyuisi CPeIHEro
npodeccuonansHoro odpaszosanus / E. H. JIyosruna, E. M. BeuromoB. — 2-¢ uzn. —
MockBa : MzparensctBo  IOpaiit, 2022.— 150c.— (IIpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-534-12504-7. — Texkcr : anexkrponnsii // IbC FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/475506 (mata oopamenwus: 03.08.2022).

JdonojaHurenbHas:

1. boromounos, H. B. IlpakTtnueckue 3aHATHS IO MaTeMaTUKe B 2 4. YacTb
1: yueOHOe mocoOue IS CcpeaHero  MnpoQecCHOHAIBHOrO  0OpasoBaHus /
H. B. boromonoB. — 11-e uzn., nepepad. u nomn. — Mocksa : M3narensctBo FOpaidt,
2022. — 326 c¢. — (Ilpodeccuonanproe odpazopanue). — ISBN 978-5-534-08799-4.
— Tekct : AJIEKTPOHHBIN /l 9bC FOpaiit [caitT]. —
URL.: https://urait.ru/bcode/470650 (nata oopamenwus: 03.08.2022).

2. I'ucun, B.b. [luckperHas maremaruka : Y4eOHUK W TPAKTUKYM IS
cpenHero  mpodeccuonaapHoro  obpaszoBanus/  B.b.I'mcun. —  Mocksa :
M3narenscTtBo IOpaiit, 2022. — 383 c. — (IIpodeccronanpHoe 0oOpa3oBaHuE). —
ISBN 978-5-534-11633-5. — Tekct : anekrponusii / OBC IOpait [caiiT]. —
URL.: https://urait.ru/bcode/476342 (nata obparenus: 03.08.2022).

3. Bacunwes, A. A. Teopus BeposiTHOCTEH U MaTeMaTHYeCKash CTaTUCTHKA :
y4eOHMK ¥ TPAaKTHUKyM JUIS  CpeaHero mnpodecCHOHaIbHOro  0o0pa3oBaHus /
A. A. BacunweB. — 2-e¢ u3pa., ucnp. u jgomn. — Mocksa : U3parensctBo FOpaidt,
2022. — 232 ¢. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-09115-1.
— Tekct : AJICKTPOHHBIN // 9bC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/472781 (nata obpamenus: 03.08.2022).

CnpaBo4Ho-0n0morpaduyeckue U NepuoAnYecKue N3IaHmsl:

1. Bemroackuit, M.SI. CnpaBouHuK 10 dJIeMeHTapHOU Maremartuke [Tekct] /
M. 4. Beiroackuid. - M.: ACT: Actpens, 2017. - 509¢.
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4. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHUA
YYEBHOU JUCIHUIIJIMHbI

Koutpoir u omeHka pe3ynbTaToB

OCBOCHHA  JUCHHIIIMHBI

OCYHICCTBIIACTCA

IMPpCIIoAaBaTCjICcM B IIPOHCCCC IMPOBCACHUSA IMPAKTHYCCKUX 3aHATUMN U TCCTUPOBAHUA, ad

TaKk)X€  BBIIOJIHEHUSI
HWCCIIeJOBaHUM.

00yJaromuMucs

HHAWBUAYAJIBHBIX

3aJaHuH,

IIPOCKTOB,

Pe3yabTaThl 00y4eHus
(0oCBOEHHbIE YMEHMHSI, YCBOCHHbIEC 3HAHMS)

®opMbI 1 METOABI KOHTPOJISA U
OIIEHKH Pe3YJIbTATOB 00y4eHH sl

OcBoeHHBIC YMEHHS:

UCIIOJIb30BaTh METO/IbI TMHEWHOMN anreOphl;

CaMOCTOSTENIbHBIE pa0OTHI;
BBINIOJIHEHHE MTPE3CHTALINI;

pelIeHne 3a7a4 M YNPAKHEHUM 110
pemaTh NpUKIaIHbIE 3aJa4l METOJaMU TEOpUHU | 00pasily;
MHOECTB U TEOpUU Ipados; pelieHue  BapUaHTHBIX  3aJady |
yIpaXHEHNH;
CaMOCTOSITeNIbHbIE PaOOTHI;
pemiatb  OCHOBHBIE TPUKIAIHBIE  3aJauu
_ TECTUPOBAHUE;
YUCJIICHHBIMUA METO/IAMH; ..
BBIIIOJIHEHHE MTPE3CHTALIN;
BBIUUCIIATH AU PepeHmansl 1 UHTErpajbl peuieHue 3agad4 M YINPAXHEHUH 10
(GyHKUMIA, pemaTh npopecCuoHaNbHbIE 3a1a4n | 00pa3iy;
MeToaamMu U@ hepeHIInanbHOro 1 penieHne BapuaHTHBIX 33734 U
MHTETPAJIbHOTO HCYNCIICHH; yIpaXHEHUH;
. TECTUPOBAHMUE;
BBIUUCIISITh BEPOSTHOCTU COOBITUN, HAXOAUTD
. CaMOCTOSTENIbHBIE pa0OTHI;
YHUCJIOBBIE XAPAKTEPUCTUKH CITyYalHBIX
VUHIVBUYJIbHBIE 3aJaHUS Ha
BEJIMYUH;
KapTOYKax;
pemiaTh 3aJayd  [NPUKIATHOTO XapakTepa | pelleHHe 3aJad M YIpPaXKHEHUH 10
METOIAMH YHCIIEHHOTO UHTETpUpPOBaHUs | 00pasLy;
(popmynamu  HpSAMOYTOJBHUKOB,  TpaneUui, | pelieHne BapuaHTHBIX 3a]a4 U
CumrcoHa); yIpaXHEHUM;
pemiaTh  3aJayd  NPUKIAJHOIO  XapakTepa | caMOCTOSATEIbHbIE PaOOThI;
METOJaMH YUCIEHHOTO Au(dhepeHIMPOBaHMS; TECTUPOBAHUE;
HaXOJIUTh YUCJIEHHOE pELIeHHE | CAMOCTOSITEIbHBIE PA0OTHI;
OOBIKHOBEHHBIX mudPepeHInaNbHbIX | TECTUPOBAHUE;
YPaBHEHHM. BBITIOJIHEHUE NPE3CHTANN;

YcBoOeHHBIC 3HAHUA:
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OCHOBHBIX ITOHATHI U METOJ0B

JIMHEHHOM areOpbl, TUCKPETHON MaTEMaTUKH,
MaTEeMaTHYECKOTO aHam3a, TEOpUH
BEPOSITHOCTEW U MATEMAaTUYECKOW CTATUCTHKHY;
OCHOBHBIX  YHUCIICHHBIX METOJOB  PEIICHUSA
MPUKJIAHBIX 33/1a4.

(G poHTaNBHEIH OIPOC;
TECTHUPOBAHHUE;
CaMOCTOSTENIbHBIE pa0OTHI;
g hepeHInPOBaHHbIN 3a4eT.
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