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1. TACIIOPT PABOYEH IMMPOI'PAMMbBI YYEFHOM JJUCIHUILIUHBI
«IIpukiIagHas MaTeMaTHKa»

1.1. OOJaacTb npuMeHeHHusI pado4eid MPorpaMMbl

PaGouas mnporpamMma y4eOHOW JMCUMIUIMHBI  SIBJSIETCS  YacThlO  OCHOBHOM
oOpa3oBaTeIbHON TPOrpaMMbl TOJATOTOBKH CIEIMAIUCTOB CPEIHETr0 3BeHa (Jaiee —
IITICC3) B cootBercTtBUM ¢ PI'OC mno cnenuanpbHocT (cnenuanbHocTsaM) CITO 08.02.10
CTpouTENbCTBO KENE3HBIX JOPOT, IYTh U MyTEBOE XO3SIUCTRO.

1.2. Mecto y4eOoHoi nucuuniaunsl B ctpykrype ITICC3:
JUCHUUIUIMHA OTHOCUTCA K MATEeMaTUYEeCKOMY U OOIlEeMYy €eCTeCTBEHHOHAyYHOMY
y4EOHOMY LIMKITY.

1.3. Hean u 3agaum y4eOHOM MAUCUMILIMHBI — TPeOOBaHMSI K pe3yjbTaTam
OCBOCHMS Y4eOHOM TUCHUIINHBI:

B pesynbTaTe ocBoeHus yueOHON AUCIUIUIMHBI O0YYArOIIUICS JOHKEH YMeTh:

V1. npumeHsATh MaTeMaTU4YecKue MeToAbl AU hEepeHITHATBHOTO U UHTETPATbHOTO
WCYHCIICHUS JIJISl pelieHus PO EeCCUOHATIBHBIX 3a/1a4;

V2. npUMEHATh OCHOBHBIE MOJIOKEHUS TEOPUU BEPOATHOCTEM M MaTEMaTHUYECKOM
CTaTUCTUKU B MPO(EeCCHOHATBHOM eATENbHOCTH;

¥Y3. HCOB30BaTh MPUEMBI U METOABI MATEMATUYECKOIO CHHTE3a M aHAJIU3a B pa3-
JUYHBIX MPOHECCUOHAIBHBIX CUTYAIUSX.

B pe3ynbTaTe 0CBOEHUS JUCHUILIMHBI 00YYaIOIUNAC JOJIKEH 3HATh:

31. OCHOBHBIE IOHATHUS U METOJIbI MATEMATUYECKO-JIOTMYECKOT0 CHHTE3a U aHau3a
JIOTUYECKUX YCTPOUCTB;

32. criocoObl penieHust TPUKIaJAHbIX 3a7a4 METOJOM KOMIUIEKCHBIX YHCEIL.

B pe3ynbrare ocBoeHUs y4eOHON AUCIUIUIMHBI O0YUYarOIMUACs JOKEH CPOPMUPO-
BaTh CJICIYIOIINE KOMIIETCHIINU:

- obwue:

OK 01. BwiOupats crocoObl pemieHus 3aaad MpoecCHOHATBHON AeSTENhHOCTU
MPUMEHHUTENBHO K PA3JIUYHBIM KOHTEKCTaM;

OK 02. Hcrnonb30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAJIN3a U UHTEPIPETAlNN
uH(popMauu 1 UHPOPMALMOHHBIE TEXHOJOTUU IS BBIIIOJIHEHUS 3a7a4 Mpo(ecCuOoHAIb-
HOM JIeSITEIbHOCTH;

OK 03. IlnanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JUY-
HOCTHOE€ Pa3BUTHE, MPEINPUHUMATEIBCKYIO ACATENBHOCTh B MpodeccruoHanbHoil cdepe,
WCIIOJIb30BaTh 3HAHUS 1O (PMHAHCOBOM IPaMOTHOCTH B PA3JUUYHBIX KU3HEHHBIX CUTYAIIH -
AX;,

OK 04. D dexkTuBHO B3aUMOIEHCTBOBATh U Pa0OTaTh B KOJUIEKTUBE U KOMAH/IE;

-npodeccroHaIbHbIE:

[IK 1.1. BbINOAHATE pa3iMuHbIE BUAbI T€0I€3UUECKUX CHEMOK.

[1K 1.2. OGpabarbiBaTh MaTepuaibl T€OIC3MIECKIX CHEMOK.

[IK 3.1. OGecneunBaTh BBIMOTHEHUE TPEOOBaHMII K OCHOBHBIM JJIEMEHTaM U
KOHCTPYKIIMU 3€MJISIHOTO TIOJIOTHA, TIEPEE3]I0B, MYTEBbIX U CUTHAJIBHBIX 3HAKOB, BEPXHETO
CTPOCHHUS MyTH.



[IK 3.4. OkcrutyatupoBaTh CpeICTBA JUATHOCTUKHU KEIE3HOTOPOKHOIO IYTH U CO-
OpPYKECHUHU.

[IK 4.1. [InanupoBarh paboTy CTPYKTYPHOTO MOJpa3JeiCHUs MPU TEXHUYECKOU
HKCIUTyaTalK, 00CIyKUBaHUU U PEMOHTE ITyTH, UCKYCCTBEHHBIX COOPYKEHUH.

B pamkax nporpaMMbl y4eOHOM JUCHMIUIMHBI ~ pEAU3yeTcsl MporpaMma
BOCIMTAHUS, HaNlpaBJieHHas Ha (POPMHUPOBAHUE CIEAYIOLUIUX JIUUHOCTHBIX PE3YJILTATOB:

JIP.2 TlposBnstOmMiA AKTUBHYIO TPAXIAHCKYIO MO3HUIUI0, AEMOHCTPUPYIOIINI
IIPUBEPKEHHOCTh NPUHLMUIIAM YE€CTHOCTH, MOPANLOYHOCTH, OTKPBITOCTH, 3KOHOMUYECKHU
AKTMBHBIN M YYaCTBYIOIIUHU B CTYJICHYECKOM U TEPPUTOPUATIBEHOM CaMOYIIPABICHUH, B TOM
YUCJIE Ha YCIOBUAX JIOOpOBOJNBYECTBA, MPOAYKTHBHO B3aUMOJCHCTBYIOIIMA U
YYACTBYIOIIMI B 1€ATEILHOCTH OOLIECTBEHHBIX OpraHu3aluii;

JIP.4 TIlposBmsromnidc W JEMOHCTPUPYIOIIMM YBAKEHME K JIIOASIM  TpyJa,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsanuiica K GOpMHUPOBAHUIO B CETEBOM
cpelle TMYHOCTHO U MPOPECCUOHATBHOIO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIan;

JIP.23  TlomyyeHue  OOydYarOIMIMMHUCS  BO3MOXHOCTH  CAMOPACKPBITHS |
camopeanu3anus JNIHOCTH;

JIP.30 OcymiecTBIsIOMUA MOUCK M HUCMOJb30BaHUE WHQpOpMaIuu, HEOoOXOAUMOM
Ui 3G (EKTUBHOTO BBINOJIHEHUS PA3JIMYHBIX 3a/1a4, NPO(hecCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS.

1.4. KosiuuecTBO 4acoB HA OCBOeHHMe padovell MporpaMmbl y4eOHON JUCHHUILIMHBI B
COOTBETCTBUHM ¢ y4eOHbIM m1anoMm (YII):

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0yuaroiierocst 87 4acoB, B TOM YHCJIE:
00s13aTeIbHON ayAUTOPHOM y4eOHOM Harpy3ku oOydaromerocst 58 4acos;
CaMOCTOSITeTILHON paboThl 0Oyuaroierocs 29 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILIMHBI

2.1. O0bem yueOHOM TMCHUIIMHBI M BUABI Y4e0OHOH PadoThI

Ounas dpopma 00yueHus

Buj yyeOHo# padoThI

Oovem uacoe

MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero) 87

Oobs13aTes1bHAA ayIUTOPHAA y4eOHAas HaArpy3Ka (Bcero) 58

B TOM YHCJIE:

nabopaTopHbie padOThI He
PEyCMOTPEHO

MPaKTHUYECKHE PadOThI 24

KoHnTtposnbHbie paboTh He
MIPETYCMOTPEHO

CamocrosiTeibHas paboTa o0yuawierocs (Bcero) 29

B TOM YHCJIE:

1.BemonHenue goManrael paboTsl 20

2. IlonrotoBka pedeparon 9

Wroroas arrecranus B popme sk3amena B III cemectpe




2.2. TemaTu4ecKuil IUIAH U CO/iepP:KaHKMe YUeOHOM qucuniinibl IIpukiannas MareMaTuka

HaumMmeHoBaHue pa3aeioB Conepmaﬂne yqeﬁﬂoro MaTepualia, IPAKTHICCKHUE 3aHATUHA, CAMOCTOATEC/IbHAas paﬁoTa Oobem YPOBBHL
H TeM oﬁyqaloumxcs{ 4acoB OCBOCHUSA
1 2 3 4
Beeagenue Copep:xanue yueOHOT0 MaTepuaJia 2 2
MaremaTtika 1 HayYHO-TEXHHYECKHUI porpecc; MOHITHE 0 MaTEMaTHUYeCKOM MOJIeTMpoBaHuU. Poiib MaTeMaTuky B
MOJrOTOBKE CIIELHAINCTOB CPEIHEr0 3BEHA XKEJIE3HOMOPOKHOTO TPAHCTIOpTa U (JOPMHUPOBAHUN OOIINX U
po¢heCCHOHATBHBIX KOMIICTCHIIUI
CamocTosiTe1bHasi padoTa 00y4yarouXxcs 1
ITpopaboTka KOHCTIEKTOB 3aHATHH, YI€OHBIX U IOMOTHUTEIBHBIX N3AaHUH (TT0 BOIIPOCAM K pa3/iesiaM U Ii1aBaM ydeOHBIX
W3JIaHUH ), IOMCK, aHAJIU3 W OIIEHKAa MH(OPMAIIUHU TI0 COIEP KaHHUI0 YIeOHOTO MaTepraia
Pasnea 1. Jluneiinas aareépa 6
Tema 1.1. KomniexkcHole ynciaa | Coaep:kanue yueOHOro MaTepuaJia 2 2
KoMmnekcHbIe Ynciia U X TCOMETPHUUCCKad UHTCPIPETALUA. ﬂeﬁCTBHH HaJ KOMIUICKCHbIMH YHCJIaMH, 3aJaHHbIMH B
anreOpanyeckoii U TpuroHomeTpuueckoit popmax. IlokazarenbHas hopma 3anuck KOMIUIEKCHOTO yncna. Gopmyia
Oinepa. I[IppuMeHeHNEe KOMITIEKCHBIX YHCEI IPH PEIICHUN MPO(EeCCHOHATBHBIX 3a1a4
IIpakTHyeckoe 3aHATHE 2
KomrmiekcHble uncna u geiicTBus Hal HUMH. Pemienne 3aqaun 171sl HaXOXK/I€HHS TIOJTHOTO COTTPOTHBIICHHS
NEKTPUUECKOH LIENH IIEPEMEHHOT0 TOKA C IIOMOIIBIO KOMIUIEKCHBIX YHCEI
CamocTosiTe1bHast padoTa 00y4Yarouxcs 2
[IpopaboTka KOHCIIEKTOB 3aHSTHI, Y4€OHBIX U JIOTOJIHUTEIBHBIX N3aHUH (110 BOIIPOCAM K pa3JiesiaM U IiiaBaM y4eOHBIX
W3JaHAN ), TOUCK, aHAIN3 U OLIeHKa HH(OPMAIMH IO COACP KaHUI0 Y4eOHOT0 MaTepraia.
HO]IFOTOBKa K IIPAKTUYCCKOMY 3aHATUIO
Paznen 2. OcHOBBI JUCKPETHOM 6
MaTeMaTHKH
Tema 2.1. Teopusi MHOMXKeCTB Copep:xanue yuyeOHOro MaTepuaJa 2 2
MHOXeCTBO U ero 3j1eMeHThI. [lycToe MHOXECTBO, TOJJMHOKECTBA HEKOTOPOT0 MHOXKecTBa. Onepannu Hajt
MHOYKECTBaMHU: MepeceueHue, 00beAnHCHHE, qomonHeHre. OTHOIICHHUS, MX BHIBI U CBOMCTBA. J(narpamma Ditnepa—
Benna. Yucnosbie MHOKecTBa. MlcTOpHs BOSHUKHOBEHHUS MOHATHS «Tpady. 3agayun, IPUBOASIINE K MOHATHIO Tpada.
OcHOBHBIE TOHATHSI TeopuH rpadoB. [IppuMeHeHNne TEOpHU MHOXECTB U TEOPHH TPaOB NP PELICHUH
npodecCHOHANTBHBIX 3a]1a4.
IIpakTHyeckoe 3aHATHE 2
[ocTpoenue rpada 1o yciaoBHIO CUTYaIlMOHHBIX 3a]a4: B yIIpaBIeHNH HH(YPACTPYKTYpaMHu Ha TPAHCIIOPTE; B CTPYKType
BSaHMOHeﬁCTBHX Pa3IMYHBIX BUIOB TPAHCIIOPTA; B QJOpMHpOBaHI/II/I TEXHOJIOTMYECKOT'0 IUKJIAa OKCIITyaTallui MallliH U
000pyI0BaHUsI Ha KEJIE3HOIOPOKHOM TPAHCIIOPTE
CamocTosiTe1bHAsI padoTa 00y4YaloUXCsA 2

IIpopaboTka KOHCIIEKTOB 3aHATHH, YIEOHBIX U JOTIOMHUTENBHBIX H3JaHUHN (110 BOIPOCaM K pa3esiaM H TilaBaM yueOHbIX
W3IIAHWI ), TOUCK, aHAJIN3 U OIICHKa MH(OPMAITIH 0 COMEPKAHUI0 yIeOHOT0 MaTepHaa.

IToaroToBka K MPaKTUIECKOMY 3aHATHIO.

OdopmiieHHE JOKIAIOB M NOJATOTOBKA MX K 3aIlUTE
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1 2 3
Paznea 3. MaTemaTuuyeckuii 45
aHaIu3
Tema 3.1. Iudpepennnansnoe | Conep:kanue yueOHOro MmaTepuajia 6
M HHTerpajbHOe HCYHCJICHHE [IpousBoanas ¢pynkuun. I'eomerpudeckuii 1 GU3NUECKUN CMBICI TIPON3BOIHON (yHKIMH. [IpHuiokeHre Tpou3BOJHOM
(YHKIMH K PEIICHUIO pa3inuHbIX 3a1a4. MHTerpupoBanue ¢pyHkiuid. Onpenenennbiii nHTerpan. Gopmyna Herorona—
Jleiibnuna. [IpumoskeHre onpeeIecHHOr0 HHTErpaia K PEIICHHI0 Pa3InYHbIX TPO(EeCCHOHANBHBIX 321
IpakTuyeckue 3aHATHSA 4
ITpousBoaHas GyHKIMS U €€ IPUI0KEHHUE TSI BEIYUCICHHS T€OMETPHUECKNX, MEXAaHUUECKUX U (PU3NIECKUX BEITMUNH
TIPY PEIICHNH MTPOPECCHOHATBHBIX 3a/1a4.
Brruncnenue reoMeTpHUECKUX, MEXaHUUECKUX U (PU3NIECKUX BEJIMYHMH C TOMOIIBIO HHTETPAIBHOTO HCUUCIICHHUS TIPH
penieHn: npodeccHOHANBHBIX 33/1a4
CamocTosiTe1bHast padoTa 00y4arouXcs 5
[Ipopa®oTka KOHCTIEKTOB 3aHATHH, y4€OHBIX U IOMOTHUTEIBHBIX N3AaHUH (110 BOIIPOCAM K pa3/iesiaM U IJ1aBaM ydeOHbBIX
W3/1aHMi1), TOUCK, aHAJIN3 M OlleHKAa WH(OPMAIINH [0 COAEPKAHUIO YUeOHOr0 MaTepHaia.
OdopmiteHre TOKJII0B U MOJrOTOBKA UX K 3aIUTE.
[ToaroroBKa K MPaKTHIECKUM 3aHSITUSIM
Tema 3.2. OObIKHOBEHHbIE Copep:xanue y4eOHOro MaTepuaJia 4
auddepeHnaAIbLHbIC Juddepenunansapie ypaBHEHHMS IEPBOTo U BTOporo nopsiiaka. Anddepennmanbapie ypaBHEHUS ¢ pa3AessSIOIIIMICS
ypaBHeHHS nepeMeHHbIMHA. OTHOPOIHBIE YpaBHEHHS IEPBOTO MOpsaKa. JIMHeHbIe OAHOPOIHBIE YPABHEHHUS BTOPOTO MOPsIKA C
MOCTOSIHHBIMU Koo dunmentamu. [IpumeHenne oObIKHOBEHHBIX N depeHInanbHbIX YpaBHEHUI IPU peILIeHu
npodeccHOHAIBHBIX 3a1a4
IpakTHyeckue 3aHATHSA 4
Brruncnenue paboThl, COOTBETCTBYIOIICH CMEICHHUIO MTOPIIHS, COAEPKAIETOCs BHYTPH HIIMHJPA Hacoca, P MTOMOIIN
T PepeHINaTBPHOTO YPaBHEHS.
Pemenne npogeccHoHaNbHBIX 33a]]a4 HA BEIYUCICHUE N30TEPMHUYECKOTO PACIIUPEHHS Ta3a [0 CPeICTBAM
quddepeHunanpHbIX YypaBHeHUH. Berancienne paboThl CHIIbI, NPOU3BEACHHOM NPU NPSIMOJIMHEHHOM JABHKEHUH
CamocTosiTe1bHAsl padoTa 00y4yarouXcs 4
[IpopaboTka KOHCIIEKTOB 3aHSTHIA, y4€OHBIX U JIONIOJHUTEIBHBIX U3aHUi (110 BOIIPOCAM K pa3JiesiaM U riiaBaM y4eOHbBIX
W3J]aHUH), TONCK, aHATH3 U OIIEHKA HH(GOPMAIIHMH 110 COACPKaHNIO YIeOHOro MaTepHaa.
IToaroroBka K MPaKTUIECKUM 3aHITUSIM.
OdopmiieHHE IOKJIA/IOB U MOJIOTOBKA WX K 3alITE
Tema 3.3. Iudppepennnansunie | Coaep:xkanue yueOHOro MmaTepuaJia 4
YpaBHEHHS B YACTHDLIX Juddepenunanbapie ypaBHEHHs B YaCTHBIX MPOM3BOAHBIX. [IpuMenenne nuddepeHnnanbHpIX YpaBHEHUH B 4aCTHBIX
NPOU3BOIHBIX MPOU3BOIHBIX NP PELICHUH TPO(EeCCHOHANBHBIX 3a/1a4
IIpakTHyeckoe 3aHATHE 2
Pemenne 3a1a4 Ha cocTaBiIeHHE IPOU3BOJCTBEHHOTO IJIAHA NTPH TNIAHNPOBAHUH TEXHOJIIOTHYECKOTO IIUKIIA
9KCIUTyaTallK MAIIMH ¥ 000py10BaHHs Ha TPAaHCIIOPTE
1 2 3
CamocrosiTe1bHasi padoTa 00y4alOUXCH 3

[TpopaboTKa KOHCIIEKTOB 3aHATHH, yUeOHBIX M JONOJHUTENbHBIX U3/IaHUH (110 BOIIPOCaM K pasjesiaM U IilaBaM Y4eOHBIX
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W3JIaHKH ), TOUCK, aHAIM3 U OlICHKA HH(OPMAIIMHK 10 COJACPIKAHUIO YIEOHOr0 MaTepuaa.
OdopmiteHre TOKIAI0B U OATOTOBKA MX K 3aIIUTE.
IToAroTOBKA K MPAKTUYECKOMY 3aHSITHIO

Tema 3.4. Paabl

Conep:xanue yueOHOro MaTepuasa
Yucnosele psiabl. [Ipu3Hak cX0JMMOCTH YHCIOBOTO psifa mo Jlanambepy. Pasnoxenue noabHTerpanbHON QyHKINH B
psin. Crenennble psapl MakiiopeHa. [IpuMeHeHre YHCIO0BBIX PAJIOB MPH PElIeHUH NMPOohecCHOHATbHBIX 33124

IIpakTnyeckoe 3aHsATHE
OreHKa pe3yIbTaTOB TECTOBOTO IKCIIEPIMEHTA 3((HEKTUBHOCTH PabOTHI MEXaHU3MOB U 000PYIOBAHUS KeTIe3HO-
JOPOXHOTO TPAHCIIOPTA 10 CPECTBAM ONpPEeIeHHs CXOIMMOCTH YHCIOBOTO psijia no npusHaky JlamambGepa

CamocrosiTe1bHast padoTa 00y4al0OIUXCH

[IpopaboTka KOHCTIEKTOB 3aHATHH, Y4€OHBIX U JIOTIOTHUTEIBHBIX N3aHUH (TI0 BOIIPOCAaM K pa3/iesiaM 1 Ii1aBaM y4eOHBIX
W3/1aHMi1), TOUCK, aHAIN3 M OlIeHKa WH(OpMALUH M0 COAEPKAHUIO YIeOHOr0 MaTepHaia.

IToaroToBka K MPaKTUYECKOMY 3aHATHIO

PerieHne pa3anyHbIX TPOPECCHOHATBHBIX 3a/1a4; OMPEACICHUE METOIOB U CIIOCOO0B X PEIICHHUS; OI[CHKA UX

3¢ GEKTUBHOCTH U KauecTBa

Pasnea 4. OcHoOBBI TeOpuHU
BEpPOSAATHOCTEH 1
MAaTEeMaTHYEeCKO CTATHCTHKH

12

Tema 4.1. Teopus
BEPOSITHOCTEH

Conep:xanue yueOHOro MaTepuasia

Ionstne xomOuHaTOpHOI 3amaun. dakropuan uncna. Buakl coenuHeHnii: pa3mMelneHns, NepecTaHOBKY, COUYETaHUs, MX CBOMCTBA.
ITpuMeHeHne KOMOMHATOPUKY IIPU PEHIEHUH MPO(ECCHOHANBHBIX 3a1a4.

Ciy4aifHbIil S9KCIIEPUMEHT, 3IeMEHTapHbIE UCXO/Ibl, COOBITHS. OnpeesieHne BepOATHOCTU: KIACCUYECKOe, CTATUCTHYECKOE,
T€OMETPUYECKOE; YCIOBHAsI BEPOSITHOCTh. T€OPEMBI CIIOKEHHSI U YMHOXKEHUS BEpOsITHOCTEH. DOpMyIia HOTHON BEPOSITHOCTH.
Dopmyna beprynnmu. CiryyaiiHble BEITHIUHBI, 3aKOHBI X PaclpeeNIeHUs U YHCIIOBbIE XapaKTEePHCTUKU. MaTeMaTHIeckoe OXKUIaHue
u jucnepcust. [IpuMeHeHne Teopun BepOSITHOCTEH TIPH peIIeHUH IPO(eCCHOHATIBHBIX 3314

IIpakTnyeckue 3aHATUSA

Pernrenre KOMOMHATOPHBIX 33124 MPHU OPTaHU3AIUH TEXHMYCSCKOHM IKCILTyaTalliK MAIIH U 000pYI0BaHHs Ha )KEJIC3HOI0POKHOM
TpaHCHOpTE.

Penrenune 3aa4 Ha HAXOXKACHUE BEPOSTHOCTH COOBITHS IIPU W3YUCHUH M IUIAHUPOBAHUH TEXHOJIOTHYECKOTO LIMKJIA SKCIUTyaTaluK
MaIlIMH 1 000pyA0BaHNU XKEIE3HOLOPOKHOrO TpaHcnopra. OnpeseneHie cpeHeKBaApaTHIHOH CKOPOCTH JUIS pacyeTa BEJIMYHHbI
BO3BBIIICHHS HAPY)KHOTO PENIbCa

CamocTosiTe1bHasi padoTa 00y4al0OIUXCH

CucreMatuyeckasi mpopaboTKa KOHCIICKTOB 3aHSATHIA, YIeOHOW U IOTIOJHUTENHLHO TuTepaTyphl (10 BOIPOCaM K pasaenaM yueOHOH
JIMTEPAaTyphbl, I''laBaM y‘{e6HBIX HOCOGHﬁ, COCTaBJICHHBIX npenouaBaTeJIeM).

HOJIFOTOBKa K OIPAKTUYCCKUM 3aHATHUAM U 3alIUTE NPAKTHICCKUX 3a11aﬂnﬁ C MCITIOJIb30BAHUEM peKomeHﬂaunﬁ npernoaaBaTeis.
Perrenue paznnyHbIX TPO(HECCHOHANBHBIX 33/1a4; OMPEISICHHE METOIOB M CIIOCOOOB MX PELICHUS; OIICHKA HX 3((PEKTUBHOCTH U
KadyecCTBa.

OdopmiIeHHe TOKIa10B M MOArOTOBKA HX K 3aIUTE

1

Pa3znen 5. OcHOBHEIE
YHCJICHHBIE METOAbI

15

Tema 5.1. UnciienHoe
au(pdepeHIUPOBAHUE

Copep:xanue yueOHOTr0 MaTepuaJa
[ousiTe 0 uncaeHHoM auddepenurpoBannu. @opmynbl npuoOIHKEHHOT0 MHddepeHINPOBaHNsI, OCHOBAHHBIE Ha
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MHTEPNOIAUUOHHBIX popmynax Hetorona. [Ipumenenue unciaenHoro quddepeHunpoBanus Mpy peieHnu
npodecCHOHANBHBIX 3a1a4

IIpakTHYeckoe 3aHsITHE
Pemenne 3ama4 Ha cocTaBneHHE MPOU3BOACTBEHHOIO IIaHA MIPH IUIAHUPOBAHUU TEXHOJIOTHYECKOT0 LIUKIIA
9KCIUTYaTaIlMK MalllMH ¥ 000py10BaHHsI Ha TPAHCIIOPTE.

CamocTosiTe1bHasi padoTa 00y4yarouxcs

[TpopaboTKka KOHCIIEKTOB 3aHATHH, yU4eOHBIX M JONOJHUTENbHBIX U3/1aHUH (110 BOIIPOCaM K pa3jeiaM U rilaBaM Y4eOHBIX
W3[IaHWI), TOUCK, aHAJIN3 U OIIEHKa MH()OPMAITIH [0 COEPKAHNI0 yIeOHOTro MaTepHraa.

Pemenye pa3nuyHbIX IpoecCHOHANBHBIX 3a/1a4; ONPEIeJICHHE METONO0B U CIIOCOO0B UX PEIICHHS; OLIeHKa X
3((HeKTUBHOCTH U Ka4eCTBa.

OdopmiieHre TOKIAI0B ¥ NOATOTOBKA HX K 3aLIHUTe

Tema 5.2. UncieHHnoe pemieHue
00bIKHOBEHHBIX
audpepeHIHATBHBIX
YpPaBHeHMH

Copep:xanue yueOHOro MaTepuaJa

[onsiTHe 0 yncaeHHOM penieHnn i hepeHInaTbHBIX ypaBHeHUH. MeTon Ditnepa 1u1s perieHns] 00bIKHOBEHHBIX
muddepennnansHpx ypaBHeHuil. [IppuMeHeHne MeTo1a YMCIeHHOTo peneHust qudhepeHInaibHbIX YpaBHEHUH pU
peuieHun npodeccoHANBHBIX 3a/1a4

IIpakTHYeckoe 3aHsITHE
OmnpenencHnst KOMMIECTBA 3JIEKTPOIHEPTHH, 3aTPAu€HHON Ha TSTY TOE3/10B, B 3aBUCHMOCTH OT IUTaHa ¥ podmis myTn
MIOCPEACTBOM MeToza Disiepa U peneHns: 0ObIKHOBEHHBIX AU PepeHIINATIBHBIX YpaBHEHHN

CamocTosiTe1bHasi padoTa 00y4alOUXCH

[TpopaboTKka KOHCIIEKTOB 3aHATHH, yu4eOHbIX M JONOJHUTENbHBIX U3/1aHUH (110 BOIIPOCaM K pa3jieliaM U rilaBaM y4eOHbIX
W3/1aHMi1), IOUCK, aHAIN3 M OLIeHKAa WH(OPMALIUH [0 COAEPKAHUIO YUeOHOr0 MaTepHania.

[ToaroroBka K MPaKTHIECKOMY 3aHSTHUIO.

Pemenne pa3nuuHbIX Ipo(eCCHOHANBHBIX 3a/1a4; OIPEEICHHE METOA0B U CIIOCOOO0B MX PEIICHUS; OLIEHKA UX
s¢pexTuBHOCTH M KauecTBa. OopMIICHHE JOKIAI0B U IIOATOTOBKA HX K 3aIIUTE

Tema 5.3. Unciennoe
MHTErpUpoOBaHue

Copep:xanue y4eOHOro MaTepuaJia

ITonsiTue 0 UKCIIEHHOM MHTErpHpOBaHUU. POPMYIIBI YUCICHHOTO MHTETPUPOBAHUS NMPSIMOYTOJIBHUKA U Tpamenui.
®opmyina CumricoHa. AGCONIOTHAS TIOTPEIIHOCTH IIPY YUCICHHOM MHTErprupoBaHuu. [IpuMeHeHne YucIeHHOro
MHTETPUPOBAHUS JUIsl pellieHUs TPOPECCUOHATILHBIX 33124

CamocTosiTeIbHAsI padoTa 00y4YaloUXCSH

[Ipopa®oTKa KOHCTIEKTOB 3aHATHH, Y9€OHBIX U IOMOTHUTEIBHBIX N3AaHUH (110 BOIIPOCAM K pa3/iesiaM U IJ1aBaM ydeOHBIX
W3JIaHUH), TONCK, aHAJHM3 U OIIEHKA HH(POPMAIHH 10 COJCPIKaHNIO YIeOHOro MaTepHaia.

Pemenne pa3nuuHbIX Ipo(heCCHOHAIBHBIX 3a/1a4; OIPE/IeIeHHE METO0B 1 CIIOCO00B MX PEIIeHNS; OIIEHKa UX
3(h(HEeKTUBHOCTH U Ka4eCTBa.

IToaroroska k 3auery

Bcero
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3AOYHASA ®OPMA OBYYEHMUA

HaumeHoBaHue pa3iesioB
H TeM

Coaep:xkanue y4e0HOT0 MaTepuaia, NPaKTHYECKUEe 3aHATHSI, CAMOCTOSITeIbHAS
padoTa 00y4yawimmxcst

O0BeM
4acoB

YpoBeHnb
OCBOEHUS

BBenenue

Copep:xanue yueOHOT0 MaTepuaJa

MaremaTtyika 1 HayYHO-TEXHHYIECKHIT POrpecc; NOHITHE O MaTEMaTHIECKOM MOJIeTupoBaHuy. Pois
MaTeMaTHKH B IIOJrOTOBKE CIIELHAIMCTOB CPEAHETO 3BEHA XKEJIE3HOIOPOIKHOTO TPaHCIIOPTa U
(dhopmupoBaHuM 00IIMX 1 NPO(ECCHOHATFHBIX KOMIETCHIIUH

2

CamocTosiTe1bHast padoTa 00y4arouXcs
IIpopaboTka KOHCIIEKTOB 3aHATHH, YICOHBIX U JOTIOHUTENBHBIX H3JaHUHN (110 BOIIPOCaM K pasaesiaM
rJ1aBaM y4eOHbBIX U3aHUI), TOMCK, aHAIM3 U OllcHKa MH()OpMAIIMH 110 COACPIKaHUIO YIeOHOro Marepuaa

Pasnea 1. Jluneiinas aareépa

15

Tema 1.1. KoMmnjieKkcHbIE YHCJIA

Copep:xanue y4eOHOro MaTepuaJia

KommuiekcHble uncnia u Ux reoMeTpuueckas HHTeprperanys. J(efcTBUs HaJ KOMIUICKCHBIME YHCIIaMH,
3aJJaHHBIMH B ajireOpandeckol u TpuroHomerpudeckon popmax. [lokazarensHas Gpopma 3amcu
KoMIUIeKCHOTO uncia. @opmyna Diinepa. [IpuMeHeHne KOMIUIEKCHBIX YHCEN IIPU PEIICHIH
npodeccroHAIBHBIX 32134

IIpakTHyeckoe 3ansaTHeNe 1
KommekcHble uncia u AeicTBUS Haa HUMH. Pemenne 3aqadun A7l HaXOK/I€HHS TIOJTHOTO CONPOTHBIICHHS
SNEKTPUUECKON IIeNH NEPEMEHHOTO TOKA C IOMOLIBIO KOMIUIEKCHBIX YHCET

CamocTosiTe1bHasi padoTa 00y4al0OIUXCH

[TpopaboTKka KOHCIIEKTOB 3aHATHH, yUeOHBIX M JONOJHUTENbHBIX U3/IaHUH (110 BOIIPOCaM K pasjesiaM U
rJIaBaM y4eOHbBIX U3JJaHUI ), TOUCK, aHAIHM3 U OLICHKA HH()OPMAIIMH 0 COJCPKAHUIO YICOHOrO MaTepuara.
[ToaroToBKa K MPaKTUIECKOMY 3aHSITHIO

12

Pa3gen 2. OcHOBBI JUCKPETHOI
MAaTEeMATHKH

15

Tema 2.1. Teopusi MHOMKeCTB

Conep:xanue yueOHOro MaTepuasia
MHOK€eCTBO U €r0 YJIEMEHTHI. HyCTOC MHOXECTBO, IOAMHOXKECTBA HEKOTOPOI'O MHOXKCCTBA. Onepauml Hax
MHOKECTBaAMU: IEPECCUCHUC, O6’BCZ[I/IHGHI/IG, JOITIOJTHCHUC. OTHOIlIeHI/IH, HUX BUBI U CBOMCTBA. )lnarpaMMa

Oiinepa—Benna. Uucnossie MHOXKeCTBA. ICTOPHS BO3HUKHOBEHHSI IOHATHS «Tpad». 3anauu, IpUBOISIINE K

noHsTuio rpada. OCHOBHBIE MOHATHS Teopun rpados. [[ppuMeHeHne TEOPUU MHOXKECTB U TeOpHH rpadoB
TIPY PEIICHUH MTPOPECCHOHANBHBIX 331a4.

IIpakTHyeckoe 3ansaTHe Ne2

[ocTpoeHnue rpada 1o yciaoBHIO CUTYallMOHHBIX 33/]a4: B yIIpaBIeHNH HHYPACTPYKTYPaMH Ha TPAHCIIOPTE;
B CTPYKTYpE B3aMMOJICHCTBHS Pa3IMYHBIX BUIOB TPAHCIIOPTa; B (YOPMHUPOBAHNUH TEXHOIOTHUECKOTO LIUKJIA
SKCILTyaTalluy MalluH U 000pyJOBaHMs Ha 5KEJIE3HOJOPOKHOM TPaHCIIOpTe

CamocTosiTe1bHasi padoTa 00y4yarouXxcs

[IpopaboTka KOHCIIEKTOB 3aHATHI, y4eOHBIX U JOIOJHUTENBHBIX H3AaHMH (IT0 BOIIPOCaM K paszernaM U
Ti1aBaM y4eOHBIX M3JJaHNN), TOUCK, aHAIHN3 U OLleHKa HH()OPMAIIHH MO COAep KaHUI0 YIeOHOTO MaTepraa.
[ToaroroBKa K MPakKTHIECKOMY 3aHSTHIO.
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OdopmiieHre JIOKJIAIOB U MOJI'OTOBKA WX K 3allITe

Paznea 3. MaTemaTuuyeckuii 18
aHaIu3
Tema 3.1. Iudpepennnansnoe | Conep:kanue yueOHOro MmaTepuajia 2
W MHTErpajbHoOe HCYMCIeHNe [TpousBoanas dpyHkuun. I'eomerpruueckuii 1 Gpuzndeckui cMbIC Npon3BoaHOH QyHkuuu. [Ipunoxenue
MPOU3BOIHON (PYHKIMH K PELICHHIO Pa3IMYHbIX 3a1a4. UHTerpupoBanue pyHkumii. OnpeaeieHHbli
unterpan. ®opmyna Herorona—Jleiionura. [IpunoskeHue onpeaeeHHOro HHTerpaia K perieHuIo
Pa3INYHBIX MPO(EeCCHOHATBHBIX 3aa4
IpakTnyeckoe 3ansaTue Ne3 1
[TponsBoaHast GyHKIHS U €€ TIPUII0KEHHE /ISl BEIYUCIICHHS T€OMETPHUYECKHX, MEXaHHUECKUX U
(hM3MUECKHUX BEJINYMH IIPU PEIICHNH MTPOPECCHOHANBHBIX 3a/1a4.
Brluncnenue reoMeTpHUECKUX, MEXaHUUECKUX U (PU3MUYECKUX BETMYUH C TOMOIIBIO HHTETPaJIbHOTO
WCYMCIICHUsSI IPU PEIICHUH MPO(eCCHOHAIBHBIX 33/1a4
CamocTosiTe1bHAsi padoTa 00y4yarouXcs 2
[IpopaboTka KOHCIIEKTOB 3aHSATHIA, Y4€OHBIX U JIOTIOJHUTEIBHBIX N3/IaHU (TI0 BOIIPOCAM K pas3zienam u
TJIaBaM y4eOHBIX M3JaHuil), TONCK, aHAJIM3 U OLICHKA MH(GOPMAIMH 110 COJAECP)KAaHHUIO YIeOHOro MaTepHaa.
OdopmiteHre TOKIAI0B U OATOTOBKA X K 3aIIUTE.
[ToaroroBKa K IPakKTHYECKUM 3aHITUSIM
Tema 3.2. OObIKHOBEHHbIE CamocTosiTe1bHasi padoTa 00y4alOUXCH 3
auddepenunanbHbIe [TpopaboTKka KOHCIIEKTOB 3aHATHH, yUeOHBIX M JONOJHUTENbHBIX U3/IaHUH (110 BOIIPOCaM K pasjesiaM U
ypaBHeHHs rJlaBaM y4eOHBIX M3JJaHuil), TOUCK, aHAJIM3 U OlICHKa MH(GOPMAIIMH 110 COJEPIKaHHIO YIeOHOro Marepuara.
IToaroroBka K MPaKTUIECKUM 3aHITUSIM.
OdopmiieHne TOKIaI0B U NOATOTOBKA UX K 3amuTe. uddepenimansasie ypaBHEHUS IEPBOTO 1 BTOPOTO
nopsika. Angdepennuanbable ypaBHEHUS ¢ Pa3essIIONMMUCS epeMeHHbIMU. OTHOPOIHBIE YpaBHEHUS
nepBoro nopsiaxa. JInHeitHpIe OAHOPOIHBIE YPAaBHEHHUS BTOPOTO MOPSIIKA C TIOCTOSIHHBIMH
ko3¢ ¢unnenramu. [IpumeneHre 0OBIKHOBEHHBIX AU (HepeHINaIbHBIX YPAaBHEHHI P PELICHUH
podecCHOHATBHBIX 33134
IIpakTuyeckoe 3ansaTue Ned 1
Berunciienre paboThl, COOTBETCTBYIOIEH CMEIICHHUIO OPLIHS, COJIEPIKAIIErocs BHYTPH LMIMHIpA Hacoca,
pu ToMoInH T GEpeHITNaTFHOTO YPaBHEHUS.
Pemenne npodeccnoHanbHBIX 33a4 HA BRIYUCICHUE N30TEPMHUECKOTO PACIIUPEHHMS Ta3a 10 CPEACTBAM
mrddepeHnnanbHbIX ypaBHeHNH. Berancinenne paboThl CHIIBI, MPOU3BEACHHO MPH NPSIMOITMHEHHOM
JIBIDKCHUHI
Tema 3.3. Iuddepenuuanbusie | CamocTosiTeIbHAsA padoTa 00ydyarommuxcsi 5
YPaBHEeHHS B YACTHBIX [TpopaboTka KOHCIIEKTOB 3aHSTHI, Y4EOHBIX U JIOTIOJTHUTEIBHBIX U3aHUH (TI0 BOIIPOCAM K pa3jienam u
TMPOU3BOIHBIX ri1aBaM y4eOHBIX M3JaHNH), TOUCK, aHAIHU3 U OLleHKa HH()OPMAIIHH M0 COJEePKaHUI0 YIeOHOr0 MaTepraia.
OdopmieHne T0KIaI0B U MOATOTOBKA UX K 3aIUTE.
[ToaroroBka K MPakKTUIECKOMY 3aHITHIO
Jduddepennrancapie ypaBHEHNS B YaCTHBIX IPOU3BOAHEIX. [IpiMenenne quddepeHnnanbHbIX ypaBHEHIH
B YAaCTHBIX MPOM3BOJHBIX MPH PELICHIH NPO(eCCHOHABHBIX 3a1a4
Tema 3.4. Psiabl CamocTosiTe1bHasi padoTa 00y4al0IUXCH 4
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[TpopaboTKka KOHCIIEKTOB 3aHATHH, yUeOHBIX M JONOJHUTENbHBIX U3/IaHUH (110 BOIIPOCaM K pasjesiaM U
TI1aBaM y4eOHBIX M3JJaHHN), TOUCK, aHAJIH3 U OLleHKa HH()OPMAIIHH M0 COJePKaHUI0 YIeOHOTO MaTepraa.
IoaroToBka K MPaKTHYECKOMY 3aHSTHIO

Pemmenne pa3nuyHbIX Tpo(eCCHOHANBHBIX 33/1a4; ONpE/IeIeHIE METOI0B B CIIOCOO0B MX PEIICHMS; OLICHKA
X 3((HEeKTUBHOCTH U Ka4eCcTBa

Yucnossle psabl. [Ipu3Hak cxoauMocTH YnuciioBoro pana no Janambepy. Paznoxkenre noabHTErpaibHON
¢ynkuuu B psia. CrenenHsle psiisl Maknopena. [IpumeHeHre YUCIOBBIX PSIOB P PELICHUN
npodeccroHaNBHBIX 32124

Pa3nen 4. OcHOBBI TeopuHU 15
BEpPOSAATHOCTEH 1
MaTeMaTH4YeCKOi CTATUCTUKHU
Tema 4.1. Teopus CamocTosiTe1bHast padoTa 00y4aroHuXCs 15 3
Bep0ﬂTHOCTeI7I TTonstue xomOrHaTOpHOU 3a1aun. PakTopual yncia. Buabl coeIMHEHUH: pa3MEICHUs, IEPECTAHOBKH, COYCTAHMUS, UX

CBOMCTBA. HpI/IMeHeHI/Ie KOM6I/IHaTOpI/IKI/I py pEeHICHUN HpO(beCCI/IOHaJ'H)HBIX 3aaad4.

Ciy4aifHbIi SKCIIEPUMEHT, 3IEMEHTapHbIE UCXO/IBI, COOBITHS. OnpeneeHne BepOATHOCTU: KJIACCHYECKOe,

CTaTUCTUYECKOEC, TCOMETPUICCKOE; YCIIOBHASA BEPOATHOCTD. TeOpeMbI CJIOXKECHUS U YMHOXKEHUSA BSpOS{THOCTCﬁ.

®dopmyna noiHoi BepostHocTH. Dopmyna beprymmn. CiryuaiiHbie BETUYUHBI, 3aKOHBI UX PACIPEICICHHUS U YHCIOBBIC

XapaKTepUCTUKU. MaremaTuueckoe oxkuaanue u gucnepcus. [IpuMenenre Teopum BEpoITHOCTEN NP pEIIeHUU

Mpo¢eCcCHOHABHBIX 33124

CucremaTndeckast mpopadoTKa KOHCIIEKTOB 3aHATHH, y4eOHOH M JOTIOIHUTENBHON JINTEpaTypHl (10 BOIIpocaM K

paszenam y4eOHOM JINTepaTypsl, riaBaM yueOHBIX TOCOOHIA, COCTABICHHBIX MPEMOIAaBATEIIEM).

HO}:[FOTOBKa K NIPaKTUYCCKUM 3aHATHAM U 3alIUTE MPAKTUYCCKUX 3a}:[aHPIfI C UCIIOJIb30BAHUECM peKOMeH,Z[aL[I/Iﬁ

npenoaaBaTeIs.

PerreHre pa3nu4HbIX TPoGeCcCHOHABHBIX 33/1a4; ONPe/eIeHHe METOIOB M CITIOCOO0B MX PELICHHS; OL[eHKa NX

3¢ EKTUBHOCTH U KauecTBa.

OdopmieHne JOKIa 0B M MOArOTOBKA UX K 3aIIUTE
Pa3nen 5. OcHoBHBIE 18
YHCJICHHBIE METObI
Tema 5.1. Uncnennoe CamocTosiTe1bHast padoTa 00y4arouXCcs 6 2
nuddepeHupoBanue [onstue o uncienHom auddepennuposannu. PopMysl NPHOIKEHHOTO TU(GepeHINPOBAHNS,

OCHOBaHHBIC Ha MHTEPIOJISHOHHBIX (hopmynax Hetorona. [Ipumenenune yncineHHoro audhepeHunpoBaHust

MIPY PEIICHHH MPO(eCcCHOHANBHBIX 3312

IIpopaboTka KOHCIIEKTOB 3aHATHH, YIeOHBIX U JOTIONHUATENBHBIX N3JaHUHN (TI0 BOIIPOCaM K pa3esiaM

rJIaBaM y4eOHBIX M3JaHuil), TOUCK, aHaJIM3 U OLICHKA MH(GOPMALIMH 110 COJEP)KaHHIO YIeOHOro MaTrepuara.

Pemenne pa3nuyHbIX Tpo(eCCHOHANBHBIX 33/1a4; ONpEIeIeHIE METOI0OB B CTIOCOO0B MX PEIICHMS; OLICHKA

ux 3 (HEeKTUBHOCTH U KayecTBa.

OdopmiteHre JIOKJIA/IOB U MOJI'OTOBKA WX K 3alHTe
Tema 5.2. Huciennoe pemenue | CamocTosiTebHasi padoTa 00y4yaromuxcs 6 2
00BbIKHOBEHHBIX [TonsiTne o YnciIieHHOM pereHun JudepeHInaTbHbIX YpaBHeHU. MeTon Ditnepa 1iis pereHus 2
nuddepeHIHATHHBIX OOBIKHOBEHHBIX NU()()epeHIINANBHBIX YpaBHeHHN. [I[piMeHeHe METOIa YHCICHHOTO PEIICHHUS
ypaBHeHHH mudepeHIHaIbHBIX YPaBHEHUH MIPH PeIICHAN MPO(ecCHOHAIBHBIX 3a1a9

Hpopa60TKa KOHCIICKTOB 3aHHTHﬁ, y‘-Ie6HI>IX U OOINOJIHUTCIBbHBIX I/I3)13.HPIﬁ (HO BOIIpOCaM K pazaejiaM U
rj1aBaM yqe6H},1x I/I3ﬂ2lHPII>1), IIOUCK, aHaJIu3 U OLICHKA I/IH(i)OpMaHI/II/I IO COACPIKAHUTO y‘l€6HOFO Martepuajia.

12




[ToaroToBka K MPaKTHUYESCKOMY 3aHSTHUIO.
Perienne pa3nuvHbix Tpo(eCCHOHANBHBIX 3a/1a4; ONPE/ICICHIE METO/IOB M CIIOCOOOB X PEICHHUS; OIICHKA
nx 3 dexTuBHOCTH M KadecTBa. OdopMIIeHHE TOKIAIOB M MOATOTOBKA MX K 3alTUTE

Tema 5.3. UuncjieHHoe HHTer-
pupoBaHme

CamocTosiTe1bHasi padoTa 00y4alOUXCH

[TonsTHE O YMCICHHOM MHTErpHPOBaHUU. POPMYJIIBI YHCICHHOTO HHTETPHUPOBAHHUS IIPSIMOYTOJIBHUKA U
tpaneuuii. @opmyna CuMncona. AGCOIOTHAS MOTPEIIHOCTD PH YHCICHHOM WHTETPUPOBAHUH.
[IpuMeHeHHne YUCICHHOTO HHTETPUPOBAHHMS JUTSL PelIeHHs Tpo(ecCHOHANBHBIX 3a/1a4

IIpopa®oTka KOHCTIEKTOB 3aHATHH, Y4€OHBIX U IOTIOTHUTEIBHBIX N3aHUH (TI0 BOIIPOCAM K pa3zienam u
rJ1aBaM y4eOHbBIX U3JaHUI), TOUCK, aHAJIM3 U OlICHKA HH()OPMAIIMH 0 COACPKAHUIO YIEOHOIO MaTepHara.
Pemmenne pa3nuyHbIX Tpo()eCCHOHANBHBIX 3a/1a4; ONPEIEICHIE METO0B B CIIOCOO0B MX PEIICHMS; OLICHKA
X 3¢ (HEKTUBHOCTH U Ka4eCTBa.

IIpumepHasi TeMaTUKa c0001IeHMI (I0KJIA/I0B) NPUKJIAJIHOIO XapaKTepa:

I/ICTOpI/IH CTaHOBJICHUA TCOPHUU UCCIICTOBAHUA onepaum‘& KaK HayKH.

Teopus pacnucaHusl.

Merozbl IIaHUPOBAHUSL.

[IpumMeHeHne TeOpHUU MCCIEIO0BAHUS ONEPAIHid IPY PEIIeHNH MPOo(heCCHOHATBHBIX 3a7ad B 00JacTu
(hopMHUpPOBAHUS TEXHOIOTHIESCKOTO IUKJIA SKCIUTyaTalliy MAaIllMH ¥ 000pyIOBaHUS Ha TPAHCIIOPTE
(ympaBnerne HHPPaCcTPyKTypaMu Ha JKEIE3HOTOPOKHOM TPAHCIIOPTE).

CrpykTypa U B3auMOJIEICTBUE pa3IMYHbIX BUJOB TPAHCIIOPTA.

[TpumMeHeHHe CHCTEM OIIEHKH Ha/IC)KHOCTH M 0€30aCHOCTH paboT Ha HKENe3HOJOPO’KHOM TPaHCIIOpTe

Bcero
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J1st XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOro MaTepualla UCIOJIb3YOTCS Cielyomue 0003HaueHus:

1. — O3HAKOMMUTEJbHBIN (Y3HABaHHE paHEE N3YUEHHbIX 0OBEKTOB, CBOMCTB);

2. —penpoAyKTUBHBIHN (BBIIOIHEHUE JEATEIbHOCTH 110 00pasily, MHCTPYKLUH UM I10]I PyKOBOACTBOM)

3. —MIpOAYKTUBHBIN (TJITAHKPOBAHUE M CAMOCTOSATEIBHOE BBIMOJIHEHUE JESITEILHOCTH, PELICHNE POOIEMHBIX 3a/1a4
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3. YCJIOBUS PEAJIN3ALIMU ITPOT'PAMMBI YYEBHOM JUCIIUILINHBI

3.1 TpeGoBaHuss K MUHUMAJIbLHOMY MAaTEPHATbHO-TEXHHYECKOMY 00ecredeHn 0

Vyeonas nucummimHa EH.01 IlpuknagHas matemMaTuka peanu3yercss B y4eOHOM
kabunete [IpukiaaHoit MaTeMaTUKH.

OG6opynoBaHue yueOHOTO KaOMHETA:

M0Ca0YHbIE MECTa M0 KOJIMUYECTBY 00YyJaroIINXCs;
pabouee MecTo MpenoaaBaTes;
METOJMYECKUE MaTepUalbl MO AUCIUIUIMHE.

TexHuueckue cpencTBa 00yueHus paboyero Mecra mpenoaaBaTeis: KOMIbIOTEPHOE
0o0OpyJI0OBaHUE, KOTOpPOE JIOJDKHO COOTBETCTBOBAaTH COBPEMEHHBIM  TpPeOOBaHUSIM
06e30macHOCTH U HAAEKHOCTH, MpeycMaTpUBaTh BO3MOKHOCTb MHOTO(DYHKITMOHAIEHOTO
WCIIOJIb30BAaHUSI KaOWHETa, C IENbl0 M3YYCHHS COOTBETCTBYIOMIEH JUCIUILIMHBI,
MYyJIBTUMEIUIMHOE 000pyI0BaHUE (MPOSKTOP W MPOSKIIMOHHBINA dKpaH WM WHTEPAKTUBHAS
JI0CKa), TOKaIbHAasl CETh C BBIXOJ0M B Internet.

HanMeHnoBanme CHenuanbHOTO TOMEIICHUS: ydeOHas ayJuTOpus IS MPOBEACHUS
MPAKTUYCCKUX 3aHITHH, TPYIMIOBBIX KOHCYJbTAllUHA, WHIWBHUIYAIbHBIX KOHCYJIBTAIIHMA,
TEKYIIETO KOHTPOJISI, TPOMEKYTOYHOW aTTECTAIlMH, OCHAIICHHBIE O0OPYIOBaHUEM W
TEXHUYECKUMHU CpPEJICTBAMH OOYUYCHHs, a TAKXKE YWTAJIbHBIA 3aJI, TOMECIICHHUE IS
CaMOCTOSITeNTbHOW paboThl, ¢ moctynoMm Kk cetu «MutepHer» n DMOC. OcHaleHHOCTb:
KOMIUICKT yueOHOH MeOenu, HOyTOYK, MPOEKIIMOHHOEe 000pyAoBaHuEe (MYJIbTUMEIUNHBIN
MIPOEKTOP U IKPaH).

IlepeyeHb JHIEH3MOHHOTO W CBOOOJAHO PACHPOCTPAHSIEMOI0 NMPOrPaAMMHOIO
ol0ecrieyeHus :

MSWindows 7

MSOffice 2013

Kaspersky Endpoint Security for Windows

Yandex Browser (GNU Lesser General Public License)

7-zip (GNUGPL)

UnrealCommander (GNUGPL)

[Ipy w3ydyeHWH MAUCIUIUIMHBI B ¢opMare dJIEKTPOHHOTO OOyYeHHsS C HC-
nojipzopanueM JIOT

Heorpannuennasi BO3MOXXHOCTB J1ocTyna oOy4daromierocss k DMOC u3 moboit Toukw,
B KOTOpOM wuWMeeTcs JOCTyn K HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTU
«uTepuer» (nanee - cetb «HTEpHETY), KAK HA TEPPUTOPUH OPTAHHU3AIMH, TaK U BHE €€.

Hoctyn k cucreMam BuneokoHpepenucsszu MOC.

3.2 UudopmaniuonHoe odecriedyeHue 00y4eHust

[Iepeuenn HCTIOJIb3yEMBIX Y4EOHBIX V3JaHUM, NuTepuer-pecypcos,
JOTOJIHATEIIBHOU JIMTEPATyPhI

YuebHo-meToanuecKkoe o0ecredeHue JUCIUTLIUHbBI

3.2.1 OCHOBHBbIE HCTOYHUKH

1. CenoBa, H. A. JluckperHas maremaTuka [DJIEKTPOHHBIN pecypc]: yueOHOe
nocooue / H. A. Cenoa. — CapartoB: Al [Tu Op Menaua, 2018. — 67 ¢. — ISBN 978-5-
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4486-0069-2. — TekcT: ANEKTPOHHBIN // DnekTpoHHO-OMONHMoTeyHass cucrema IPR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/69316.html. — Pexxum moctyma:
TS apTOopu3up. nosb3oBateneid. - DOI: https://doi.org/10.23682/69316 mo mapoito.

2. BeperennukoB, b. M. Jluckpernas maremaTuka [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue g CIIO / b. M. BeperennukoB, B. M. BenoycoBa; non pemakuueir H. B.
Uykcunout. — 2-e um3n. — CapartoB, ExatepunOypr: IlpodobpazoBanue, Ypalibckuii
dbenepanpubiii yauBepcuretr, 2019. — 131 c¢. — ISBN 978-5-4488-0404-5, 978-5-7996-
2858-1. — Tekct: 37eKTpOHHBIN // DnekTpoHHO-O0mOnuoTeynas cucrema [PR BOOKS:
[caiit]. — URL: https://www.iprbookshop.ru/87799.html. — Pexum pgoctyma: mis
aBTopu3up. nosub3onareneil. - DOI: https://doi.org/10.23682/87799 mno mapouro.

3. CenoBa, H. A. JluckpetHass maTeMaTuka [DIEKTPOHHBIM pecypc|: yueOHUK Jyis
CIIO / H. A. CenoBa, B. A. CenoB. — Capatos: IIpodo6pazoBanue, 2020. — 329 ¢c. —
ISBN 978-5-4488-0451-9. — TekcT: 27eKTPOHHBIN // DINEKTPOHHO-OUOIMOTEYHAsI CHUCTEMA

IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/89997 . html. — Pexum
JocTyna: s aBTopu3up. moib3zoBareneit. - DOI: https://doi.org/10.23682/89997 o
TIapOJTIO.

4. Cenosa, H. A. uckpetHast matematuka. COOpHUK 3a/1au [ DJIEKTPOHHBIN pecypc]:
npaktukyM st CIT1O / H. A. CenoBa, B. A. Cenos. — Caparos: [IpododpazoBanue, 2020.

— 319 c¢. — ISBN 978-5-4488-0506-6. — TekcT: 3JI€KTpOHHBIN // DAEKTPOHHO-
OoubMoTeyHas cucrema IPR BOOKS: [cailT]. — URL:
https://www.iprbookshop.ru/89998 . html. —  Pexum  jgoctyma: s aBTOpPHU3HD.

nosib3oBateneit. - DOI: https://doi.org/10.23682/89998 mo mapouto.

5. A6aymuna, K. P. Martematuka [DnektponHsiid pecypce]: yueonuk st CI1O / K.
P. A6aynnuna, P. I'. MyxameraunoBa. — Capatos: [IpodoOpazoBanue, 2021. — 288 ¢. —
ISBN 978-5-4488-0941-5. — TekcT: 27€KTPOHHBIN // DNEKTPOHHO-OUOIMOTEYHAsI CHUCTEMA
IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/99917.html. — Pexum
AOCTYyTIA: ISl aBTOPU3HUP. TIOTIB30BATENEH MO MapOJIIO.

6. TerpyamBuiun, E. B. Matematuka. Yacts 1 [DnekTpoHHBIN pecypc]: NpakTUKyM /
E. B. TerpyamBunu, B. B. Epmios. — 2-e n3n. — Mocksa: Aii [Iu Ap Menua, 2021. —

204 c. — ISBN 978-5-4497-0748-2. — TekcT: »BJAEKTpOHHBIA // DIEKTPOHHO-
OoubMoTeuHast cucrema IPR BOOKS: [cailT]. — URL:
https://www.iprbookshop.ru/99095.html. —  Pexum pgoctynma: st aBTOpHU3HP.

nonb3oBareneit. - DOI: https://doi.org/10.23682/99095 1o nmaposto.

3.2.2 /lonoJiHUTE/IbHbIE HCTOYHUKH

1. KouerkoBa, 1. A. Maremaruka. [Ipaktukym [DnekTpoHHBII pecypc]: yueOHoe
nmocooue / M. A. KouerkoBa, XK. UM. Twummomrko, C. JI. Cenesenb. — MHHCK:
PecnyGnukaHckuii HHCTUTYT nipodeccuonanbaoro obpaszosanus (PUIIO), 2018. — 505 c.
— ISBN 978-985-503-773-7. — TekcTt: SAEKTPOHHBIA // DIEKTPOHHO-OMONIHOTEYHAs
cuctema [PR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/84874.html. —
Pexum moctymna: asst aBTOPU3UP. MOIB30BATENEH 10 TapOTIo.

2. AnmaroB, A. B. Maremaruka [DJeKTpOHHBIM pecypc]: yueOHoe mocobue st
CIIO / A. B. AnnaroB. — 2-e u3n. — Capatos: IIpodobpazoBanue, Aii I1lu Op Menua,
2019. — 162 c. — ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — TeKcT: 2IeKTPOHHBIN
/[ DnexrpoHHo-Oubnuoreynas cucrema [PR BOOKS: [caiit]. —  URL:
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https://www.iprbookshop.ru/80328.html. ~—  Pexum  pmoctyma: st  aBTOPH3UD.
MOJI30BATEIICH T10 MapOJIIO.

3. KopobGeitnukoBa, 1. KO. Marematuka. Teopuss BepOATHOCTEH [DIIEKTPOHHBIM
pecypc]: yuebHoe nmocobue mina CIIO / U. 0. KopoOeitnukosa, I'. A. TpyOeukas. —
Caparos: Ilpodob6pazoBanue, 2019. — 154 ¢. — ISBN 978-5-4488-0344-4. — Texkcr:
ANEKTPOHHBIN // DnexkrponHo-Oubmuoreunas cucrema [PR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/86073.html. =~ —  Pexum pgoctyma: s aBTOPHU3HUP.
nonw3oBareneit. - DOI: https://doi.org/10.23682/86073 1o nmapoJito.

4. JIuckpeTHass MaTeMaTuka [DIeKTpOHHBIN pecypc]: yueoHnoe mocooue mist CIIO /
. II. bononypuna, T. M. OtpeiBankuna, O. C. Apanosa, T. A. OrypuoBa. — Caparos:

[Ipodob6pazoBanme, 2020. — 107 c. — ISBN 978-5-4488-0706-0. — Tekcr:
ANEKTPOHHBIN // DnektponHo-Oubnmoreynas cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/91863.html. —  Pexxum  nmoctyma: st  aBTOPH3UD.

MOJI30BATEIICH T10 MapOJIIO.

5. beipaun, A. I1. Maremartuka [ DnekTpoHHBIH pecypc]: npaktukyM / A. I1. beipaus,
A. A. Cunopenko, O. A. CokomoBa. — BopoHnex: BopoHexckuil rocyaapCTBEHHbBIN
texHnueckun ynusepcuret, ObC ACB, 2021. — 167 ¢. — ISBN 978-5-7731-0923-5. —
Tekct: anexTpoHHbIN // DnekTpoHHO-OMOnMMoreyHass cuctema IPR BOOKS: [caiit]. —
URL: https://www.iprbookshop.ru/111470.html. — Pexxum noctymna: ajns aBTOpHU3UD.
M0JI30BATEJICH 110 apOoJIIO.

3.2.3 Ilepuoanyeckue U3IaHus

1. I'ynok [Tekct]: exxenneBHas TpaHcnopTHas razeta (2020, 2021, 2022, 2023 rr.) —

1200 »ks3.

2. Kene3znonopoxHsiii TpaHcnopt [TekcT]: exeMecsauHbli Hay4yHO-TEOPETUUECKUM
TEXHUKO-3KOHOMUYeCcKHit sxypHan (2020, 2021, 2022, 2023 rr.) — 60 3K3.

3. Tpancmopt Poccum [TekcT]: Bcepoccuiickash TpaHCIOPTHAS EXKEHeAeIbHas
uH(popMalmoOHHO-aHanuTHIecKas razera (2020, 2021, 2022, 2023 rr.) — 240 3k3.

4. Ilyte u nyTeBoe xo3sicTBO [Tekcr]: exemecsaunbiit xxypHan (2020, 2021, 2022,
2023 rr.) — 60 2Kk3.

3.2.4 IlepeyeHbp mnpodecCHOHAIBHBIX 0a3 MJAHHBIX M HHPOPMAIHOHHBIX
CIPABOYHBIX CHCTEM:

1. Math.ru: Maremaruka u o6pazoBanue. — http:// www.math.ru.
2. Allmath.ru — Bcst MaTemaTHKa B OJTHOM MecTe. — http:// www.allmath.ru.
3. EqWorld: Mup marematudeckux ypaBHeHui. — http://eqworld.ipmnet.ru.
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4. KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHHUS YUEBHOM

TN CIIMTIIAHBI

PesyabTaTrhl 00y4eHust

OcCHOBHBIC TOKA3ATEJIH OLEHKH

®opMbI U METOIBI KOHTPOJIA

(ocBOEHHBbIE YMEHUs, pe3yJibTaToB U OLIEHKH Pe3yJIbTaTOB 00yue-
YCBOEHHbIE 3HAHMS) HUSI

yMeThb:
IPUMEHSATH [Ipumenenne  MaTeMaTHYECKUX JKCIIEPTHOE  HAOIIO/IeHHE

MaTEMaTHYECKUE METOMbI
muddepeHIManbHOr0 U

MeTOIOB  Au(dEepeHInaIbHOr0 |
UHTETPAIBHOTO HWCYUCIICHUS  JUISI
pemieHuss MPO(ECCUOHANBHBIX 3a-

Ha TMPaKTUYECKUX 3aHATHUSX,
OIIEHKa YCTHOTO OIpoca, CO-
00IIeHNI NN JOKJIAI0B

MHTErPaIbHOTO an.
WCYUCIICHUS IS PEIICHUS

npodhecCHOHATBLHBIX

3a/1ay;

MPUMEHATh  OCHOBHBIE [Ipumenenue OCHOBHBIX
MOJIOKEHUS TEOPUH MOJIOKEHUN TEOPUU BEPOSITHOCTEN U
BEPOATHOCTEMN u MaTEeMaTHYEeCKOW  CTAaTHUCTUKH B
MaTeMaTUYeCKOn npodhecCuOHaANBEHON NeSTEIbHOCTH.
CTaTUCTUKH B
npodeccuoHaIbHOM
NeSATeTLHOCTH;

WCIONb30BaTh PUEMBI Ucnons3oBaHnue  mpueMoB U
u METO/IbI METO/IOB MaTeMaTHYECKOTO CHHTE3a
MaTeMaTU4eCKOro u aHajamn3a B Pa3IUYHBIX
CHHTE3a W aHajgu3a B poeCCUOHATIBHBIX CUTYaIIUSX.
pa3ITUYHBIX
poeCCHOHATBHBIX
CUTyaIUsX.

3HATH:

OCHOBHBIC TIIOHATHUA H
MCTOABI MATCMaTHYCCKO-
JOTHUYECCKOIro CHHTC3a H

OcCHOBHBIC TIOHSATHSI U METOABI
MaAaTEMATUYCCKO-JIOTNYCCKOI'O
CHHTC3a MW a”HaJlu3a JIOTHYCCKUX

aHanmm3a JIOTHYECKUX | YCTPOMCTB.

YCTPOWCTB;

CIIOCOOBI peleHus CrniocoObl pemieHus NpUKIIaIHBIX
HPUKJIAJHBIX 3aJad | 3a7ad = METOJOM  KOMIUIEKCHBIX
METOAOM KOMIIJICKCHBIX YHUCCII.

YHCel.

JKCIIEPTHOE  HAOJIO/ICHHE
Ha TPaKTUYECKHUX 3aHATHSIX,
OlICHKa  YCTHOTO  OIpoOCa,
COOOIICHUH WITH JTOKJIAIOB
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5. HEPEYEHDb UCITIOJIB3YEMBIX METOA0OB OBYUYEHUA

S.111accuBHbIE:

- IEKIIUH TPAAUITMOHHBIE O€3 TPUMEHEHUS MYJIbTUMEIUHHBIX CPEJCTB U 0€3

pa3IaTOuYHOIo MaTepHaa;

- IEMOHCTpAaLMsl y4eOHBIX (PUIBMOB;

- pacckas;

- CEMUHAPBI, MPEUMYIIIECTBEHHO B BUJIE OOCYXKICHUS TOKIA0B CTYJACHTOB IO TEM WJIU

WHBIM BOIIPOCaM;

- CAaMOCTOSITENIbHBIE 1 KOHTPOJIbHBIC PA0OTHI;

- TE€CTHI;

- YT€HHE U OIpPOC.
(83aumooeticmsue npenodasamens Kak cyovekma ¢ 00y4arouumcs Kak 00vexmom
NO3HABAMENLHOU 0esImeNbHOCUL).

5.2 AKTHBHbIC U HHTEPAKTHBHbIE:

- paboTa B rpyImax;

- yueOHasl TUCKYCCHS;

- JICTIOBBIE U POJICBBIC UTPHI,

- UTPOBBIC YIIPAKHEHUS,

- TBOPYECKUE 3a]JaHUs;

- KpyTJible CTOJIBI (KOH(EPEeHIINN) C UCTIOJIb30BAaHUEM CPEJICTB MYJIbTUMEINA;

- penieHre NpoOJIEMHBIX 3a71a4;

- aHaJIU3 KOHKPETHBIX CUTYaIIU;

- METOJ1 MOJTyJIbHOTO O0yUEeHUS;

- IPAKTUYECKUIN IKCIIEPUMEHT;

- 00y4eHHe ¢ UCTOIb30BaHUEM KOMITBIOTEPHBIX 00YUaIOLIUX MTPOrPaMM;
(63aumooeticmeue npenodasameisi KAk cyoOvekma ¢ 00y4anumumcs Kaxk cyovekmom
NO3HABAMENLHOU 0esImeNbHOCL).
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