[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: ®epnoposa MapuHa BnagummposHa
[HomkHocTb: OupekTop Gpunmana

[arta nognucanms: 11.02.2026 15:18:11

YHUKanbHbI MPOrpaMMHbIA KIKOY:
e766def0e2eb455f02135d659e45051ac23041da

PABOYAS IPOT'PAMMA YUEBHOW JUCHUTLIMHBI

EH.01 IPUKJTAAHAA MATEMATHUKA

JJIA CIICENUAJIBHOCTHU

08.02.10 CTponTeibCTBO KeJIe3HbIX IOPOT, MYTh U MIyTeBOe X03SiCTBO

bazosas noocomoexa cpeonezo npogheccuonanbrozo oopazosanus

2023 1.






COJAEPKAHHUE

1. TIACIIOPT PABOYEM TIPOT'PAMMbBI YUEBHOM
TIACTIATIIIFIHDBL. ...,

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOU JUCLUTUIVHGI. ........

3. VCJIOBUS PEAJIM3ALIAU TIPOTPAMMBI YUEBHOM
TUACTTVTIIIIHDL. ..o

4. KOHTPOJIb U OITEHKA PE3VJIbTATOB OCBOEHUS YUEBHOM
TIACTIATIIIHDL. ..o,

5. IIEPEYEHb UCIIOJIb3YEMBIX METOZIOB OBYYEHUA. ..............

Crp.

17

20

24



1 TACHOPT PABOYEN TPOT'PAMMBI YYEEHOM
JANCHUIIJIMHBI
1.1 Ob1acTh NpUMeHeHUs1 padoveil MPOrpaMmbl

PabGouass mnporpamma ydeOHO¥W aumcuurumebl [IpukiamHas wMaremaThka
SBJIIETCS] YaCThI0 OCHOBHOW MPOGeCCHOHANBHONW 00pa30BaTEIbHON MPOTpaMMBbl —
IPOrpaMMbl MOJArOTOBKH cHeMaIncToB cpeaHero 3seHa (nanee — OITOII IITICC3)
B cooTBeTcTBUU ¢ PI'OC myist cnenuanbHocTH 08.02.10 CTpOUTENBCTBO KEIE3HBIX
JIOpOT, TyTh U IIyTE€BOE XO3SIICTBO.

[Tpn peanuzanum paboueld MPOrpaMMbl MOTYT HCIOJNb30BATHCA PA3ITUYHBIE
o0Opa3oBaTeabHble TEXHOJOTHMH, B TOM YHCJE JUCTAaHIMOHHBbIE 0Opa3oBaTeIbHbIE
TEXHOJIOTMH, JIEKTPOHHOE O0yUEHHE.

PaGouass mporpamma yueOHOW IUCHUIUIMHBI MOKET OBITh HCIOJb30BaHA B
po(heCcCUOHATILHON MOJArOTOBKE, NEPENOATrOTOBKE M MOBBIIICHUH KBaJTU(UKALUN
pabouux no npodeccusim:

14668 MoHTep nyTH;
18041 Curnamucr;

15572 Omnepatop n1e(heKTOCKOIMHON TEIEIKKH.

1.2 MecTto yueOHoi nucuumiinibl B cTtpykrype OIIOII-TITIICC3:
JlucrumimHa ~ BXOOWT B IMMKI  MaTeMaTHYecKoro W OOmIero

CCTCCTBCHHOHAYYHOI'O yqe6Horo OUKJIA.

1.3 Ilnanupyembie pe3yabTAThl OCBOEHUS Y4eOHO! JUCHUIINHBI:
1.3.1 B pe3ynbrare 0CBOCHUS yUeOHON JUCIUILUIMHBI 00yYarOITUNCS T0KEH
YMeETh:
V1. [Ilpumenarr MareMathyeckue MeToAbl  AuddepeHIuanbHOro U
WHTETPaTbLHOTO UCYUCIICHUS ISl peIIeHUs TPO(PECCUOHATIBHBIX 3a/1a4;
V2. IIpuMeHATb OCHOBHBIE TOJOXEHUS TEOPUU  BEPOSITHOCTEH U

MaTEMaTUYECKON CTATUCTUKU B MPOPECCUOHAIBHON AESTENbHOCTH;



V3. Ucnonp30BaTh NPUEMBI U METOABI MATEMATUYECKOTO CUHTE3A U aHAJIN3Aa B
Pa3IMYHBIX TPOQPECCUOHATILHBIX CUTYAITUAX;

V4. YMmenue peuiats 3a1a4v JUCKPETHOM MaTEMATUKH;

V5. YMeHne ucroib30BaTh METOIBI JIMHEHHOMN aiareOpsl,

3HATh.

31. OcHOBHBIEC IIOHSTHS M METOIbI MAaTEeMAaTHYECKO-JIOTUYSCKOIO CHHTE3a U
aHaJIn3a JIOTUYECKUX YCTPOUCTB;

32. CniocoObl pelieHus MPUKIAJIHBIX 33]1a4 METOJ0M KOMILUICKCHBIX YHUCEIL.

1.3.2 B pe3ynbraTe 0CBOCHHS YU4€OHOUM TUCHIUIIITUHBI 00YUYarOIMUiCs T0JKEH
chOpMHPOBATH CIEAYIOIINE KOMIIETCHIINHN:

- o0mue:

OK O01. BeiOupate cmocoObl pemieHus 3aaad  MpoQecCHOHATBHON
JEATEeIbHOCTU MPUMEHUTEIBHO K PA3JIMUHBIM KOHTEKCTAM;

OK 02. Hcnonws3oBaTb COBPEMEHHBIE CpPEACTBAa MOWCKA, aHaau3a |
MHTEpHpeTanuu HHOopMaIuu, 1 HHHOPMAITMOHHBIE TEXHOJIOTUH JJIS BBITIOJTHEHUS
3a51a4 NpoheCcCUOHATBHOM IEATETbHOCTH;

OK 03. IlnanupoBaTh W peaqu30BBIBATH COOCTBEHHOE MPO(ecCHOHANBbHOE U
JUYHOCTHOE pa3BUTHE, MPEANPUHUMATENHCKYIO JeSTENHHOCTD B
npodeccruonansHOl cepe, UCTOIB30BaTh 3HAHUS 10 (PMHAHCOBOM IPaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX CUTYyaITUsX;

OK 04. DddexkTuBHO B3aUMOECUCTBOBATh M pPabOTaTh B KOJUIEKTUBE U
KOMaH/I€;

- npogecCHOHAJIbLHBIE!

[1IK 1.1. BeInonHsATh pa3nuyuHble BUbI FE€0JIE3UNUYECKUX ChEMOK;

[1K 1.2. OGpabatpiBaTh MaTeprabl F€OIC3NIECKUX ChEMOK;

[IK 3.1. ObecneurBaTh BBIMIOJIHEHHE TPEOOBAHMN K OCHOBHBIM 3JIEMEHTAM U
KOHCTPYKIIUU 3EMJISTHOTO TMOJIOTHA, MEpPee30B, MyTEBbIX U CUTHAIBHBIX 3HAKOB,

BEPXHETO CTPOCHUS MyTH;



[IK 4.1. IlnanupoBaTh pabOTy CTPYKTYPHOI'O MOJAPA3IAECICHUS TPU TEXHUUECKOM

9KCILTyaTaluu, 06CJIy}KI/IBaHI/II/I U PCMOHTC IIYTHU, HCKYCCTBCHHBIX COOpY)KGHHfI.

1.3.3 B pe3ynbrare 0CBOCHUS y4eOHOW JUCIUIUIMHBI PEean3yeTcs MporpaMmma
BOCIIMTAHUSA, HaNpaBlIeHHOW Ha (OPMUPOBAHUE CIEAYIOMIUX JIMYHOCTHBIX
pe3ynbratoB (JIP):

JIP 2. TIposBisiomunil akTUBHYIO TPAXKIAHCKYIO IMO3ULUIO, AEMOHCTPUPYIOIIUN
NPUBEPKEHHOCTh  NMPUHLMUIIAM  YECTHOCTH,  MOPSJOYHOCTH,  OTKPBITOCTH,
HPKOHOMHUYECKH aKTHBHBIM M YYaCTBYIOLIUN B CTYJE€HYECKOM U TEPPUTOPHAIBHOM
CaMOYIpPaBJIEHUH, B TOM YHUCJIE HA YCJIOBHUSX JOOPOBOJIbUECTBA, MPOAYKTHUBHO
B3aMMOJECHCTBYIOIMIA M  y4YacTBYIOIIMM B  JAEITEIbHOCTH  OOIIECTBEHHBIX
OpraHu3aIuu.

JIP 4. IlposiBnsromuid U JEMOHCTPUPYIOLIMN YBaXX€HHE K JIOASIM Tpy.a,
OCO3HAIOUINI IIEHHOCTh cOOCTBEHHOTO Tpyaa. CTpemsuuiics Kk GOpMUPOBAHUIO B
CETEBOI cpefie IMYHOCTHO U MPO(EeCCHOHATBHOTO KOHCTPYKTHBHOIO «IHU(POBOTO
cienar.

JIP  23. Tlomydenne oOOyYarOUIMMHUCS BO3MOXKHOCTU CAMOPACKPBITHS U
camMopeaau3anys JINYHOCTH.

JIP 30. OcymecTBasOUMII NOUCK U  HUCHOJb30BaHHWE HH(popmanuu,
HeoOXomumon  anst  3(PQPEeKTUBHOrO  BHINOJHEHHUS  pa3jMYHBIX  3ajad,

HpO(l)eCCI/IOHaJ'H)HOFO " JIMYHOCTHOI'O pa3BHUTHAI.

1.4. KoauyecTBO 4acoB Ha OCBOeHHe paloueil mporpamMmbl y4eOHOI

AUCIHHUIJIMHBI B COOTBETCTBUM € Y4eOHbIM 1anoM (YII):

MaKCUMaJbHOW y4eOHOM Harpy3ku o0ydaroierocsi 87 4acoB, B TOM YHCJIE:
00s13aTeIbHON ay TMTOPHOM yueOHOM Harpy3ku oOydaromerocs 58 4acos;

CaMOCTOATENbHOM paboThl 00yyaromierocs 29 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILJIAHBI
2.1. O0bem yueOHO# JUCUMILVIMHBI U BHABI y4eOHOH padoThI

OuHnas popma o0yueHust

O0bem
Bup yueOHoi padoThI

4acos
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 87
Oo0s13aTeIbHANA ayAUTOPHAs y4eOHasi HATPY3Ka (Bcero) 58
B TOM YHCJIE:
JIEKIIAHN 34
MPAKTUYECKUE 3aHITUA 24
nabopaTOpHBIC 3aHITUS
CamocrosiTeibHas paboTa o0y4aruierocs (Bcero) 29

Ilpomesccymounasa ammecmauyus 6 popme rxzamena 6 |11 cemecmpe




2.2. TeMaTH4YeCKHUIl IVIAH U cOJePKAHNE YUeOHOI TUCIUILINHBI

1 2 3 4
YpoBeHb 0CBOCHMS,
Conepxanne yueOHOro MmaTepuasia, NpakTuiecKkue
HaumeHnoBanmue ¢bopmupyembie
U J1a0opaTopHbIE 3aHATHS, CAMOCTONATeIbHas padoTra |O0bem 4yacoB .
pa3aesioB U TeM KOMIIeTeH Ui,

o0y4aromuxcst

JIMIHOCTHBIC PE3YyJabTAaTbI

BBenenue

Conepxanne yueOHOro MmaTepuaJia
MaremMatnka U HAQy4YHO-TEXHUYECKUU TMPOrPECC; MOHITUE O
MaTeMaTU4eCKOM MOJeIupoBaHund. Poib MaremMaTUKU B
IIOATrOTOBKE CIICLIUAIMCTOB CpPEIOHErO 3BEHA
KEJIE3HOTOPOKHOTO TpaHCTIopTa U (POPMUPOBAHUH OOIITUX U

po¢eCCHOHAIIBHBIX KOMITCTCHITUH

B Tom uncie NMPAKTUHYICCKUX U naﬁopaTopme 3aHATHH

1,
OK 01-04, JIP 2, JIP 30

CamocrosTenbHast padora odyuaromerocst Ne 1
Matemartuka B IpoecCHOHANBHOMN A€ATEIbHOCTH

Pasnea 1. JInneiinasa

aaredpa

2,
V1,V¥2,V3,V5,31, 32,
OK02, OK 03, OKO 4,
TMK1.1, TIK 1.2, JIP 2, JIP 4,
JIP 23, JIP 30




Conep:xanne y4e0HOI0 MaTepuasia
KomriekcHble yncia 1 ux reoMeTprudeckasi MHTepIpeTaims.
JleficTBUS HaJl KOMIUIEKCHBIMH YHCIAMHU, 3a/JaHHBIMUA B
anreOpanyeckol W TpUTrOHOMETpHYeCKoW  (opmax.
[TokazatenpHast (Gopma 3amuch KOMIUIEKCHOTO 4YHCIIA.
@opmyna Dinepa. [IpuMeHeHre KOMIUIEKCHBIX YUCEN MPHU
penieHuu npohecCUOHAIBHBIX 3a/1a4

B Tom uncie NMPAKTUICCKUX U JIaGOpaTOpHLIX 3aHATHH

IpakTnueckoe 3ansaTue Ne 1
KomMiiekcHbIe ynciia U JeMcTBUS HaJ HUMU. Pemmenne 3amaq
JUI. HAXOXKJICHUS TOJHOTO COMPOTHUBIIEHHS 3JIEKTPUUYECKOMN
LETHU IEPEMEHHOIO TOKA C MOMOIIbI0 KOMIUIEKCHBIX YHCEIT

CamocrosiTeibHas padora o0yyarommxcs Ne 2
KoMmruiexkcHrle yncna v 1eiiCTBUSA HAJl HUMU

Pazgenr 2. OcHOBBI V1, VY2,V 4, 31,32, OK 04,
JAMCKPETHOM IIK 4.1, JIP 2, JIP 4, JIP 23,
MaTeMATHKH JIP 30

Tema 2.1. Teopusn Coaep:xanmne y4eOHOro MmaTepuaJjia 2,

MHOKECTB MHuoxecTBO u ero anemeHThl. Ilycroe MHOXECTBO, V1,V2, V4, 31,32, OK 04,

IIOAMHOKECTBA HCKOTOPOTO MHOXKCCTBA. OnepauHH Hana
MHOKCCTBaMM: IICPECCUCHUC MHOKCCTB, O6T:€I[I/IHGHI/IC

1K 4.1, JIP 2, JIP 4, JIP 23,
JIP 30




MHOKECTB, JAOMOJIHEHNE MHOKECTB. OTHOILIEHHSI, UX BUIbI U
CBOWCTBA. Juarpamma Oiiniepa-BenHa. Yucnossle
MHOXecTBa. McTopusi BO3HUKHOBEHUSI TMOHATUS «rpady.
3amauu, mnpuBoiAlIMEe K TOHATHIO Trpada. OCHOBHBIC
noHatus Teopun rpados. [IpumeHeHre TEOPUU MHOXKECTB U
TeOpuu IpadoB MPH peIICHUN TPOPECCUOHATLHBIX 3a/1a4

B TOM 4uHc/Ie MPAKTHYECKUX U J1a00PaTOPHBIX 3aAHATHI

IIpakTueckoe 3ansaTue Ne 2
[TocTpoenue rpada Mo ycrnoBUIO CUTYyallMOHHBIX 3a7a4: B
yOpaBICHUH HWHPPACTPYKTYypaMH HAa  TPAHCIOPTE;, B
CTPYKTYpPE B3aUMOICHCTBHUSI pa3IMYHBIX BUIOB TPAHCIOPTA

CamocrosiTeibHas padoTa o0yuawmmxcs Ne 3
JlercTBUSA HAJl MHOKECTBAMH

Pasznea 3. Marema-
THYECCKUH aHAJIU3

45

Vv1, 31, 32, OK 01, OK 03,
OK 4, IIK 4.1, JIP 2, JIP 4,
JIP 23, JIP 30

Tema 3.1. Iudde-
peHIHAIbHOE U
HHTErpajbHoe
HnCYHCIeHHe

Conep:xaHne y4eOHOI0 MaTepuasia
[TpousBoanass Qyskuuu. ['eomerpuueckuii U QuUaNUECKHit
CMBICJT Tpou3BOHON (yHKIMU. [IpunoxxeHnue mpou3BoIHOMN
GyHKIIMKA K pENICHUI0 pa3IuvHbIX 3a7a4. VHTerpupoBaHue
dbynkuuii. Onpenenenubiii uaTerpas. @opmymna HreroToHa-
Jleitbanma. IlpunoskeHne OMPEACIICHHOTO WHTErpajia K
PELICHUIO PA3JIMYHbBIX MPUKIATHBIX 33/1a4

10

B Tom uncie NMPAKTHYICCKUX U JIﬁﬁOpElTOprIX 3aHATHH

2,
V1,31, 32, OK 04, JIP 2, JIP
23, JIP 30

10




IIpakTueckoe 3ansaTue Ne 3
[TpousBoaHast GyHKIUS U €€ MPHIOKEHUE /I BEIYUCICHUS
T€OMETPUYECKUX, MEXaHUYECKHX U (PU3UYECKUX BEIUYHH
IpY perieHuu npodeccuoHaIbHbIX 3a/1a4.

IpakTnueckoe 3ansaTue Ne 4
Brruucnenue r€OMETPUYECKUX, MEXaHUUYECKUX u
GU3UYECKNX BEJIMYMH C  TOMOIIBI  HHTErpPaIbHOTO
UCYHCIICHUS TIPU PEIIeHUH NMPOGEeCcCUOHANBHBIX 3a/1a4.

CamocrosiTeibHas padoTa o0yuaromuxcs Ne 4
[IponsBonnas. IIlpumeHeHne NpoOU3BOIHON K UCCIIETOBAHUIO

byHKIIMU

CamocrosiTeibHas padora o0yuarmmuxcsa Ne 5
Brruncnenue uaTerpanos

Tema 3.2.
OOBbIKHOBEHHbDbIE
aupdepeHunaabHbIE
YPaBHeHUs

Conep:xxanne y4e0HOI0 MaTepualia
Huddepennnansuple  ypaBHEHHS TIEPBOTO W BTOPOTO
MopsIJIKA.

HuddepeHnnanbable  ypaBHEHUS C  pa3IeISTFOIIMMHUCS
NIEpEMEHHBIMH.

OnHopoaHble ypaBHEHHUs IepBOro mnopsiaka. JluHelHbie
OJIHOPOJIHBIE YPaBHEHHUSI BTOPOTO TMOPSJIKA C MOCTOSTHHBIMH
ko3 (ppunmeHTamMu

[Ipumenenue OOBIKHOBEHHBIX nudepeHnnanbHbIX
ypaBHEHUH NIPH pENIeHNH MPOodheCCHOHATBHBIX 33/1a4

B TOM 4uHc/Ie MPAKTHYECKUX U J12A00PATOPHBIX 3aAHATHI

2,

v1,¥2,31,32,0K 01, JIP 2,

JIP 4, JIP 23, JIP 30

11




IIpakTuyeckoe 3ausaTue Ne 5
Boruucnenne  paboThl, COOTBETCTBYIOIIEH  CMEIICHUIO
MOPIIHS, COJAEpIKAIErocss BHYTPU MWIMHApPA HAcoca, NpHU
nomoiy AuddepeHImaIbHOT0 YPaBHEHUS

IIpakTueckoe 3ansaTue Ne 6
Pemenne mpodecCHOHANBHBIX 3a7ad Ha BBIYUCIICHHE
U30TEPMUYECKOTO  PACIIUPEHHs  Ta3a  IMOCPEICTBAM
muddepeHInanbHbIX  ypaBHEHUH. Bpruucienne paboThI
CHWJIBI, POU3BEACHHON TPY PSIMOJIMHEWHOM JIBFKEHUU

CamocrosiTeibHas padoTa o0yuarommuxcsa Ne 6
Pemenne 0ObIKHOBEHHBIX TU(GEepeHInaNbHBIX YPABHEHHIM

Tema 3.3. udde-
peHIuAaJbHbIE
YPaBHeHHSI B 4acT-
HBIX IPOU3BOHBIX

Conep:xanmne y4eOHOIro MaTepuaJia
HuddepennnanbHble ypaBHEHUS B YACTHBIX MTPOU3BOIHBIX.
[Ipumenenue nuddepeHnaNIbHBIX ypaBHEHUH B YaCTHBIX
MIPOU3BOJIHBIX MPHU PEIICHUH MPOGECCHOHATBHBIX 33124

B ToM unciie NPAKTUYECKUX U JIA00OPATOPHBIX 3aHATHI

IIpakTHyeckoe 3anaTue Ne 7
Pemenue 3a1a4 Ha cocTaBiI€HUE TPOM3BOJCTBEHHOIO IUIaHA
npu IUTAHUPOBAHUU TEXHOJIOTMYECKOT 0 UK
HKCIUTyaTallMi MALIUH U 000pYI0BaHUS HA TPAHCIIOPTE

KonTpoabnas padora Ne 1
no teme: «AuddepeHunanbHbie ypaBHEHUD)

CamocrosiTeibHas padora o0yuarmmuxcs Ne 7
OCHOBHbBIE ONpPEACIICHUS TEOPUM YPABHEHUIl B YaCTHBIX
MPOU3BOJIHBIX

2,

V¥1,31,32,0K 01, 11K 4.1,

JIP 23, JIP 30

12




Tema 3.4. Paabi Conepxanne yueOHOro MmaTepuaJia 4 2,
Yucnoseie paabl. [Ipu3Hak cXOIUMOCTH YMCIIOBOTO psaa MO V1, 31, 32, OK 02, OK 03,
HNamnambepy. Pa3znokeHue mNOABIHTErpalbHON (YHKIHUHA B IIK 4.1, JIP 4, JIP 23, JIP 30
psan. Crenennble psansl Makinopena. [IpumeHeHne 4ucioBbIx
PSAIIOB MPU PEMICHUH MPO(EeCCUOHATBHBIX 33/1a4

B ToM uyMcIIe IPAKTHYECKUX U JIA0OPaTOPHBIX 3aHATHI 2
IIpakTHuyeckoe 3anaTue Ne 8 2
Onenka pE3yJIbTaTOB TECTOBOI'O HKCIIEPUMEHTA

3¢ pexTHBHOCTH pabOTBl MEXaHW3MOB U 00OpYIOBaHUS

KEJIE3HOJOPOKHOTO TpaHCIIOpTa o CpeacTBamM
OTIpeIeNIEHUs] CXOJUMOCTH YHUCIOBOTO psiia MO TMPHU3HAKY
JlanambGepa

Kontpoabnas padora Ne 2 2

o teMe: «MaTeMaTHuYeCKU aHaIn3y

CamocrosiTesibHasi pabora o0yuarommxcs Ne 8 3
Brruucnienue npenenon
Pa3znea 4. OcHOBBI 12 V1, 31, 33, OK 01, OK 02,
TEOPHUHU BEPOSATHOC- OK 03, IIK 3.1, IIK 4.1,
Teill 1 MaTeMaTHu4ec- JIP4, JIP 23, JIP 30

KOW CTATUCTUKH

13




Tema 4.1. Teopus
BEePOSITHOCTEH

Conep:xanne y4e0HOI0 MaTepuasia

[Tonsitue komOuHaropHoii 3anaun. Dakropuan yucia. Busl
COCIMHEHUN: pa3MEILICHUs, IEPECTAHOBKHU, COUYETAHUS U HUX
cBoiictBa. [lpumeHeHne KOMOWHATOPUKUA TPU PEIICHUH
po¢eCCHOHAIBHBIX 3a/1a4.

CnydailHBIi ~ SKCIIEPUMEHT,  3JIEMEHTapHblE  HCXOJbI,
coObiTus.  OmpeneneHue BEPOSATHOCTH:  KJIACCHYECKOE,
CTaTUCTUYECKOE, T€OMETPUUYECKOE; YCIOBHAs BEPOSTHOCTD.
TeopeMsl CII0)KEHU U YMHOXKEHUSI BEposiTHOCTEN. Dopmyna
nonHoil BepositHocTU. Dopmyna bepuymnu. Ciyvaiinbie
BEIIMYMHBI, 3aKOHbl WX PACHpPEICICHUsI W YHCIIOBBIC
XapaKTEPUCTUKHA. MaTeMaTH4eCcKOe OKUTAHUE U TUCIIEPCHSL.
[IpumeHeHne TeOpuM  BEPOSATHOCTEW IpU  PELICHUHU
npodeccroHanbHbIX 3a/1a4

B Tom uncie NMPAKTHYICCKUX U naﬁopaTopme 3aHATHH

IIpakTuyeckoe 3ansaTue Ne 9
Pemienne KOMOMHATOpPHBIX 3aJady MpU  OpraHU3alUU
TEXHUYECKOM SKCIUTyaTalldd MalluH U OO0OpyJOBaHUS Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTE

IIpakTnueckoe 3anaTue Ne 10
Pemenue 3a1a4 Ha HaX0XKJIEHUE BEPOSITHOCTU COOBITUS TIPU
U3YYEHUU W IJJAHUPOBAHMM TEXHOJIOTMYECKOrO LKA
HKCIUTyaTallMi MallliH U 000PY0BaHUS JKEIE3HOI0POKHOTO
TpaHcnopra. OnpeneneHue CpeaHEeKBaApaTUYHON CKOPOCTH
JUIA pacueTa BEJIMYMHBI BO3BBIIICHUSI HAPYKHOTO PENbCA.

2,

V1, 31,33, 0K 01, OK 02,
OK 03, IIK 3.1, IIK 4.1, JIP

4, JIP 23, JIP 30

14




CamocrosiTeibHas padora o0yuarmmuxcs Ne 9

Brruucnenne BepossTHOCTEN COOBITHIA 4
Pa3znen 5. OcHoBHBIE 15 v2,32, 0K 01, OK 02,
YHCJeHHbIe METOAbI OKO03, OK 4, IIK 3.1, IIK
4.1, JIP 2, JIP 4, JIP 23, JIP
30
Tema 5.1. Uncsiennoe Conepxanne yueOHOro MmaTepuaJia 4 2,
nuddepenuupoBanue |[lonstue o uucneHHom guddepenurpoBanun. DopMyIbl ¥2,32,0K 01, OK 03,
npubnumxeHHoro auddepeHuupoBaHusi, OCHOBaHHbIE Ha [1K4.1, JIP 2, JIP 4, JIP 23,
UHTEPNOAIMOHHBIX  ¢dopmynax Hprorona. Ilpumenenue JIP 30
YUCJIEHHOTO muddepeHurpoBaHus npu peleHnu
npodeccroHanbHbIX 3a/1a4.
B TOM 4HC/Ie MPAKTHYECKUX U J1A00PaTOPHBIX 3aAHATHI 2
IIpakTnueckoe 3ansaTue Ne 11
Pemenne 3amay Ha cocTaBiI€HUE MTPOU3BOJICTBEHHOTO IIJIaHA 5
npu IJIAHUPOBAHUU TE€XHOJIOTUYECKOTO LMKJIa
IKCILTyaTally MAIlliH U 000pYI0BaHUS HA TPAHCTIOPTE
CamocrosiTesibHas pabora o0yuarommxcs Ne 10 2

Uucnennoe auddepeHiupopanme
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Tema 5.2. UncsienHoe Conepxanne yueOHOro MmaTepuaJia 4 2,

pelieHune [TonsitTue o0 uucneHHOM pemeHun audepeHITnaATbHBIX ¥2,32, 0K 02, OK 04,
00bLIKHOBEHHBIX ypaBHeHHH. Meton Diepa i pemeHus OOBIKHOBEHHBIX I1K3.1, JIP 2, JIP 4, JIP 23,
auddepeHunaabHbIX |AUQpepeHunanbHbIX  ypaBHeHui. [lpuMenenue Mertona JIP 30
YPaBHEHM YUCJICHHOTO perieHust auddepeHnuaibHbIX YpaBHEHUN TTPU

pereHnn mpohecCuoHATBHBIX
3a7a4

B ToM 4uHc/Ie MPAKTHYECKUX U J1a00PATOPHBIX 3aAHATHI

IIpakTnueckoe 3ansaTue Ne 12
OnpeneneHre KOJIMYECTBA AJIEKTPOIHEPTHH, 3aTPadeHHOUN
Ha TATY MOE37I0B, B 3aBUCHMOCTH OT TUIaHA U MPOQIIIS My TH
MOCPEJICTBOM MeToJla Dijepa U peuieHuss OObIKHOBEHHBIX
muddepeHnanbHbIX ypaBHEHUH

CamocrosiTeibHas padora o0yuarommxcsa Ne 11 2
UucrieHHOe penieHue OOBIKHOBEHHBIX AU(PepeHIInaIbHbIX
YpPaBHEHUU
Tema 5.3. Uncsiennoe Conep:xxanne y4e0HOIr0 MaTepuajia 2 2
HHTEeIPUPOBAHUE [lonaTve o d4uciIeHHOM UWHTErpupoBaHur. DopmyIibl V2,32, 0K 02, OK 04, JIP 2,
YUCIICHHOTO UHTErPUPOBAHHUS MTPSAMOYTOJIBHUKA U TPANCLHM. JIP 4, JIP 23, JIP 30

®opmyna CummncoHa. AOCOMIOTHAs TOTPEUIHOCTh MPHU
YUCJICHHOM MHTErpupoBaHuM. IIpumMeHeHue 4YuciIeHHOro
UHTErPUPOBAHUS ISl pelieHus] Tpo(ecCHOHAIbHBIX 3a/1a4.

B Tom uncie NMPAKTUHYICCKUX U naﬁopaTopme 3aHATHH

CamocrosiTesibHas padora o0yuarommxcs Ne 12 1
YucneHHoe HHTErpupOBaHUE
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IIpomexyTouyHas arrecTanus (IK3aMeH)

Bcero: 87

JU1st XapaKTepUCTUKH YPOBHS YCBOEHHUS y4eOHOI0 MaTepraia UCIOIb3YITCS CIEAYIOMHe 0003HAUCHMS:
1. — o3HakoMuTENbHBIN (y3HABaHHE paHEe U3YUEHHBIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTUBHBIN (BBITIOJHEHUE IEATEIHHOCTH O 00pa3ily, MHCTPYKIIUU WM MO/ PYKOBOACTBOM);

3. — IPOJIYKTUBHBIHN (TUIAHUPOBAHUE U CAMOCTOATEILHOE BHITIOJHEHUE ACSTEIBHOCTH, PEIICHUE MPOOIEMHBIX 3a/1a4)



3 YCJIOBUS PEAJIM3AIINM ITPOT'PAMMBI YYEBHOM
JANCIHUIIJINHBI

3.1 TpeGoBanuss K MHHUMAJIBHOMY MATEPHAJTbLHO-TEXHHYECKOMY
o0ecrne4yeHHI0:

VYyeOHast JuCHUIUIMHA peanuszyeTcs B yueOHoMm kabunere Ne 401
«Maremartuka. [IpuknaaHas MaTeMaTHKa.

O6opynoBanne yueOHOTO KaOUHETA:

— T0CaJI0YHbIE MECTA MO0 KOJUYECTBY O0YUYaIOIINXCS;

— pabouee MecTO MpenoJaBaTes;

— yueOHas J0cKa.

Texnnueckne cpeacTBa o0O0yueHus pabodyero MecTta MPEToJaBaTes:

MEPEHOCHOE MYJIbTUMEINIHOE 000pYI0BaHNE.

3.2. HupopmanuoHHoe oOecnedeHre peaaTu3anuy MporpaMmbl
Jlnst  peanuzaniu  MporpaMmbl  OMONMOTEUHBIM  (QoHA 00pa3oBaTEIbLHON
OpraHW3allid WMEeT TICYaTHbIE W  JJCKTPOHHBIC OOpa3oBaTeiIbHBIC U
MH(OPMAIMOHHBIE PECYPCHI, UCIIOIb3YyEMBIE B 00pa30BaTEIHLHOM MPOIIECCE.

Ilepeyenbr pekoOMeHAYeMbIX Y4YeOHBIX W3JaHUH, JONMOJHUTEIbHON
Jurepatypbl UHTepHeT- pecypcoB, 6a3bl JaHHBIX 0U0JIMOTEeYHOTO0 oHaA:

3.2.1. OCHOBHBIC HCTOUYHUKHU

1. T'onuapenxo, B. M., DnemMeHTHI BbICIIEH MaTeMaTuku. : yueOHuk / B. M.
I'onuapenko, JI. B. Jlunmaruna, A. A. PeuioB. — Mocksa : KnoPyc, 2022.
— 363 c. — ISBN 978-5-406-09798-4. — URL:
https://book.ru/book/943679. — TekcT : AIeKTPOHHBIH.

3.2.2. JlonoIHUTEIbHbIE HCTOYHUKH

1. baunoma, C.II. MaremaTtuka. IIpakTuKyM [ CTyAEHTOB TEXHHUYECKHUX
cnermanbHocTei / C. I1. brimaoBa. — 2-e usn., crep. — Cankrt-IletepOypr:
Jlanb, 2023. — 196 c. — ISBN 978-5-507-45891-2. — Texkcr :

ANEeKTpOHHbIN // Jlanb : snekTpoHHO-OMOMMoTeyHas cuctema. — URL:
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https://e.lanbook.com/book/291170. — Pexum pgoctyma: ajiasi aBTOPU3.
II0JIb30BAaTEIIEH.

2. Hemunosuu, b. I1. Juddepenunanbpabie ypaBHeHUs : ydeOHOe mocobue
st By30B / b. I1. lemunosuu, B. II. MongenoB. — 6-e¢ u3nm., crep. —
Cankr-IletepOypr : Jlansb, 2022. — 280 c. — ISBN 978-5-8114-9441-5. —
Tekcr : ameKkTpoHHBIN / JlaHb : 31EKTPOHHO-OMOIMOTEUHAs cucTeMa. —
URL: https://e.lanbook.com/book/195426. — Pexum nocryma: uist
aBTOPU3. TIOJIB30BATEIICH.

3.2.3 IlepeyeHb npogecCHOHAIBHBIX 0a3 JAaHHBIX U MH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM:

1. Hayunas snekrponnas ouonuoreka (H3B). — URL: http://www.elibrary.ru.
— TeKCT: 2JIEKTPOHHBIN.

2. OtkpwiThid koute/pk. Marematuka. — URL: https://mathematics.ru/ . —
TeKCT: 2JIEKTPOHHBIN.

3. DnexrponHas oubimoreka. — URL: www.math.ru. — Tekct: 31eKTpOHHBIH.
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA
YUYEBHOM JUCHUILJINHBI

KonTpoib

N OICHKa pPC3yJIbTATOB

OCBOCHU yqe6H0ro JUCIIHUITIIMHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIIEM B IIPOOCCCC IIPOBCACHHUA TCOPCTUYCCKUX U

MMPaKTHYCCKHUX SaHHTHﬁ, BBIITOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I HHAUBUYaJIbHBIX 3aI[aHI/Iﬁ

(mMOATrOTOBKA COOOIIECHUI U MPE3EHTAIIUN ).

[IpomexxyTouHas arrectanus B popMe dK3aMeHa.

Pe3yabTarbl 00yyeHust

IToxka3aresan oneHKH

DopMBbI U METObI
KOHTPOJIAA U OLIEHKH

(Y, 3, OK/IK, JIP) pe3yJabTaToB

pe3yJabTATOB 00yUYeHMSsI
YMmerb:
V1. IlpumeHnsTh [Ipumensate  popmyinbsl | OneHka ycTHOTO orpoca,
MaTEeMaTUYECKUE METObI b depeHupoBaHus COOOIICHH, TOKIAI0B;
muddepeHInanTbHOTO U byHKIUH; TEKYIIHH KOHTPOJIb,
UHTErPaIbHOTO HaxOJUTh 3HAQUEHMS | 3aIIUTA MPAKTUYECKUX
UCYMCIICHUS JUISl PEIIEHUs | ONpPEeIeIeHHBIX 3aJjaHuil; HaOMI0AeHUE U
PO ECCUOHATIBHBIX WHTErpajoB; JKCIIEPTHAs OLIEHKA
3a1a4y PUMEHSATH BBITTOJTHEHUSI
OKO01-04 ITPOU3BOJIHBIE TUTSL WHJVBUAY ATBHBIX
[1K4.1 pelIeHuss IPUKIIAIHBIX 3a7laHUM,
JIP2 3a7a4; CaMOCTOSITENIbHBIX paboT
JIP04 IIPUMEHSATH
JIP23 ONPEECICHHBIN
JIP30 UHTETpall JJisl pelICHUs

IMPUKIIAIHBIX 3a1a4,

HaXOIUTh obriee
pelieHue JIMHEMHOTO
ypaBHEHHUS IIEPBOTO
MOPSAKA;

HAaXOJUTh 4acTHOE
pelieHue JIMHEWHOTO
YpaBHEHHUS IIEPBOTO
MOPSIKA;

HaXOJUTh oO1muit
WHTETpal  JIMHEWHOTO
OJTHOPOJHOTO
YpaBHEHHUS IIEPBOTO
MOPSIKA;

pemiatb ypaBHEHUS C
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pa3IeIISIONTUMHUCS TIepe-
MEHHBIMH;
HAXOIUTH
perieHue ypaBHEHUS
BTOPOTO  TIOpsJKAa €
IMOCTOSIHHBIMU

ko3 pureHTamu;
HAXOIUTh oOree
pelieHue ypaBHECHUI
JIOTTY CKAFOIITUX
MTOHWYKEHHE TIOPSIJIKA,;
HAXOJUTH 1-THIE YJIECHBI
YHCJIOBOTO Ps/a;
HAXOOUThb  YaCTUYHBIE
CYMMBI YUCJIOBOTO Psa;
MPUMEHSTh
HEOOXOJIMMBIA TPU3HAK
CXOIMMOCTH YHCJIOBBIX

oOmree

ps/108;
HCCIICAOBATL pAdbl Ha
CXOOAUMOCTD C
IIOMOIIIBIO METO1a

Jlanambepa um Meroja
Koy,

HaXOJUTh paamyc
CXOMMOCTH  CTETIEHHOTO
psna;

pemarh MPUKIATHBIC U
npodeccuoHabHbIC
3a/layu METOIaMHU
muddepeHanTbHOT0 U
WHTErPaJIbHOTO
MCYHCIICHHUS

V2. IlpumeHATb OCHOB-
HbIE TIOJIOKEHUSI TEOpUU
BEPOSATHOCTEN W MaTeMa-
TUYECKOW CTaTUCTUKH B
npogeccruoHaIbHON
NEeATETbHOCTH

OKO01-03

I1K3.1

[1K4.1

JIP4

JIP23

Pemate  mpocreiimme
KOMOMHATOpPHBIE 33/1a4n
MeToJ0oM Tiepebopa, a

TaKXKe c
UCITOJIb30BAaHUEM
H3BECTHBIX (hOPMYIT;
BBIYUCIISTh B
MPOCTEMIINX  CIIy4asx
BEPOSITHOCTU  COOBITHI

Ha OCHOBE IIOJCYETa
YHCJIa HCXOJIOB;

YcTHBIN onpoc,
HaOJII0JICHUE U
DKCIIepTHAS OIICHKA
BBITIOJTHCHHUSI, 3AIIIUTHI
MPaKTUYECKUX PaboT;
WHIUBUTy TbHBIC
3aJaHUs, COOOIICHHUS,
JOKIIAIbI,
caMOCTOsTeNIbHas paboTa
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JIP30

— IPOBOJHTH  OIEpPAINHU
HaX  COOBITMAMH |
HAXOIUTH 170,
BEPOSITHOCTH;

— COCTaBJIATH 3aKOH
pacnpeneneHus

CIIy4YallHOM BEJIMYMHBI U
HaxOJUTh WX YHUCIOBBIE

XapaKTEPUCTUKU;
— pelaTth MNPUKIATHBIE U

npodecCHOHANIbHBIC

3aJlaud  TMOCPEICTBaM

TEOPUU BEPOSITHOCTEU U

MaTEMaTH4YECKOU

CTaTUCTUKU
V3. Hcnons3oBars npue- | - Haxonuts npuoIu- HabGmonenue u
MBI U METOJbl MaTeMaTH- YKEHHOE 3HAYCHUE AKCTIEPTHAs OIICHKA
YECKOIo CUHTE3a u ONPE/ICICHHOTO UHTET- BBITIOJTHEHUS
aHanu3a B  Pa3IUYHBIX pana; NPaKTUYECKUX U
npo(ecCHOHaNBHBIX CH- | = HAXOJUTh MPUOJIMKEH- | CAMOCTOSITENBHBIX paloT,
Tyalusx HOE 3HAYEHUE MPOU3- OILICHKA MUChbMEHHBIX
OK02-OK04 BOAHOW (PYHKIIMKU B 3aIaHui
I1K3.1 TOUYKE;
[1K4.1 - pemarb  nuddepen-
JIP2 LHAJIBHBIE YPaBHEHMUS
JIP4 C IIOMOIIBID YHCIIEH-
JIP23 HBIX METO/OB;
JIP30 - pemaTte  IPUKIAJHbBIC

3aJla4d MO CpeacTBaM

YUCJIEHHBIX METOJIOB
V4. VYwmenue pewarts |- [IpoBoauts onepauuu Hab6nronenue u
3a/1auu JUCKPETHOM | HaJl MHOKECTBAMH U UX AKCIEPTHAs OLIEHKA
MaTeMaTUKH AIIEMEHTAMU; BBITIOJTHEHUS
OKO04 - pemwlatb  NPUKIAJAHBIE MPAKTUYECKUX U
I1K4.1 3alayd MO0 CPEACTBaM | CAMOCTOSITENIbHBIX padoT,
JIP2 JTUCKPETHOU OLIEHKA YCTHOI'O OIpoca 1
JIP4 MaTE€MaTHUKH MHUCbMEHHBIX 3aJJaHUN
JIP23
JIP30
V5. VYmenne wucnons3o- |- OCyIIECTBIATh MEPEXO] Habntonenue u
BaThb METOJbl JIMHEHHOW | MEXIy dbopmamu AKCIEPTHAs OIICHKA
anreopbl 3alUCH  KOMILJIEKCHOTO BBITIOJTHEHUS
OK02-04 quca; MPAKTUYECKUX U
[1K1.1 — BBITIOJIHATh  JICHCTBUSI | CAMOCTOSITEIILHBIX paboT,
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IIK1.2 HaJl KOMIUJIEKCHBIMH | OLIEHKA YCTHOT'O OIIpOca U
JIP2 yucJIaMHU, 3aJaHHbIMU B MMACbMEHHBIX 3aJJaHUN
JIP4 anreOpanyecKou, TpUro-
JIP23 HOMETPUYECKOW H TIO-
JIP30 KazaTesnbHOU (popmax;
MPUMEHATh  KOMILIEKC-
HBIC qyciia npu
pELICHUN TTPAKTUUECKUX
u  1podeCcCHOHATBHBIX
3a7a4
3HaTh:
31. OcHOBHBEIC MOHATHUSA U |— 3HATH OCHOBHBIE OrncHKa BBITTOJTHEHUS
METOJIbl MaTeMaTU4yecKo- | (OPMYIIbI, OTIPEICTCHUS MUCbMEHHBIX paloT,
JIO-TUYECKOTO CHHTE3a WU | M TEOpeMbl MareMaTH- | COOOIEHHH, I0KIJIa/I0B
aHanmm3a JIOTUYECKUX | YCCKOTO aHaImu3a,
YCTPOWCTB JTACKPETHOM MaTeMaTH-
OKO01-04 KU, KOMOMHATOPUKH,
I1K3.1 CTaTUCTUKU U TEOpUH
I1K4.1 BEPOSITHOCTEH,
JIP2 YHCJIICHHBIX METO/OB;
JIP4 OCHOBHBIC TTOHSITHS,
JIP23 NpUEMBI W METOJbI
JIP30 MaTeMaTUYEeCKOI0 CHH-

Te3a u aHanusa
JIOTUYECKUX YCTPONCTB

32. CnocoObl peuieHus
NPUKJIAJHBIX 3a/la4 METOo-
JOM KOMITJICKCHBIX YHCEI
0OKO02-04

[1K1.1

[1K1.2

JIP2

JIP4

JIP23

JIP30

3HaTh OCHOBHBIE ITOHS-
st 1 HOPMYJIBI TEOPUU
KOMILUIEKCHBIX YHCEII,
CII0CO0O0B penieHus
MIPUKIATHBIX 3aj1a4
METOJOM KOMIIJIEKCHBIX
qHcen

O1ieHKa BBITIOJTHEHUS
MUCbMEHHBIX padoT,
YCTHBIX OTBETOB,
WHJIMBUTY AJIbHBIX
3aJaHui
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5. HEPEYEHbB UCITIOJIB3YEMBIX METOA0OB OBYUYEHUA

5.1 [TaccuBHbIE: JEKIMS, YTEHUE, OTPOC.

5.2 AKTHBHBIE ¥ WHTEPAKTUBHBIC: MO3TOBOH IITYpM, TBOPUYECKHE 3aJaHUS,
paboTa B MaJbIX TpyIIax, U3ydeHUE U 3aKperuIeHHe HOBOTO MH(OPMAIIMOHHOTO
MaTtepualia, UHTepaKTUBHAsI JIEKIKs, padoTa ¢ HATJISIHBIM [TOCOOMEM, TPOCKTHBIN

MCTO/.
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