[loKyMeHT NoAnucaH NpoCToit 3NeKTPOHHOM NOAMUCHI0
WNHbopmaumsa o Bnagenbue:

®WO: Kopotkos Cepreit Jleonnposuy

[omkHocts: npextop UTXT - dunuan MpuslYIC
[ata nognucanms: 16.07.2026 12:24:35

YHWUKanbHbIV MPOrpaMMHbIA KIKoY:
705b520be7¢208010fd7fb4dfc76dbd29d240bbe

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIUILIVHBI

OIL.04 ITIPUKJIAJHAA MATEMATHUKA

IJIA CIIeIHAJIBHOCTH

23.02.08 CTpouTeibCTBO KeJIE3HBIX IOPOT, IYTh U MIyTeBOe X0351iiCTBO

bazoeas noocomoexa cpeonezo npogheccuonanvrozo oopazosanus



COILEPKAHHUE

1. TIACIIOPT PABOYEMN ITPOI'PAMMbBI YUEBHOM
TIACLIATITIVIHDBL. ..o,

2. CTPYKTYPA U COJEP)KAHUE YUEBHOU JUCHUIUINHGI. ........

3. VCJIOBUS PEAJIN3ALIAN TTPOTPAMMBI YUEBHOM
TUACTTVATIIIIHDBL. ...

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
TUACTTVTITIIHBL. ..o

5. IEPEYEHbD UCITOJIb3YEMbBIX METOJJOB OBYUEHUA...............

13

14

17



1 TITACIIOPT PABOYEN ITPOI'PAMMBI YYEFHOM
JANCHUITJINHBI
1.1 ObaacTh npuMeHeHHus1 padoyeil MporpaMmbl

Pabouas mporpamma yuebnou auctumummasl OI1.04 [Ipukmagnas maremaTtuka
SBJISIETCS] YaCThIO OCHOBHOW MPOGeCCHOHAIBHON 00pa30BaTeIbHON MPOTrpaMMBbl —
pOrpamMMBbl MOJATOTOBKH CHEIMANIUCTOB cpeaHero 3BeHa (nanee — OITOII TITICC3)
B cooTBeTcTBUU ¢ PI'OC 115 cnenmanbHOCTH 23.02.08 CTpOUTENBCTBO KEIE3HBIX
JOpOT, MYyTh U IIyTEBOE XO35MUCTBO.

[Ipu peanuzaumu pabodeid IPOrpaMmbl MOTYT HCIOJNb30BAaTHCA PA3ITUYHbBIE
oOpa3oBaTeNbHbIE TEXHOJOTMH, B TOM YHUCJE JMCTAHIIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHH, HJIEKTPOHHOE O0yUEHHeE.

Henp  muctmnmmuel  OIL04  IlpuknagHas  MareMaTtuka — IOJyYEHUE
OOy4arolMMHUCSl TEOPETUYECKUX 3HAHUW O METOAAaX CHCTEMHOTO aHalu3a,
IIOCTPOEHUU MAaTEMATUYECKUX MOJENIEN U pean3alii UX B IMaKeTax MPUKIATHBIX
nporpamMmM, OILIEHKE KadecTBa MOJEIEed M UX NPUMEHEHUI0 B 00JacTH

podheCCUOHAIBHON JEATEIIbHOCTH.

1.2 MecTto yueOHo#i aucuumiuabl B cTpykrype OINOII-TIIIICC3:
JlucuuiuinHa BKJIIOYEHA B 00s3aTENbHYI0 YacTh 0OmenpodeccHoHaIbHOTO

LMKJIa 00pa30BaTeIbHON MPOrPAMMBI.

1.3 Ilnanupyemble pe3ybTAaThl OCBOCHUS Y4eOHOW TUCHMILIUHBI:

1.3.1 B pe3ynbrare 0OCBOCHUSI YU€OHOM TUCIUTUIMHBI O0yJaroUIUicsl 10KEH

Kox OK YMmerhb 3HaTh

- OIIpeacisiTb OTallbl CIICHUA | - CT Typa INIaHa OJIAd PCIICHUA
OK 01. Bsi6upars pea p PYKTYp p

3a7a4H, COCTaBJIATh IUIaH | 33]a4, aJTOPUTMBI BBIOJTHEHUS
CIIOCOOBI pelLIeHUs . 5
sanau JeCTBHS, peann3oBbIBaTh | padOT B TPO(ecCHOHATBHOH |
. COCTaBJICHHBIN IIJIaH, ONPEIEISATh | CMEKHBIX 00JIACTSIX;
npodeccuoHaNBHOM
HEOOXOIMMBIE PECYPCHI; - OCHOBHBIE UCTOYHHUKH
JeSTEIbHOCTH

- BBIABIIATH U 9)PEKTUBHO HCKaTh | UHGOPMALIUU U pPECypChl  JUIsS
MPUMEHUTEIBHO K
uH(pOpMaLKI0, HEOOXOAUMYIO JIJIsl | pelleHus 3ajad u/uian npobiaem B
A3JTUYHBIM
p penieHus 3a1a4n u/unu | npoecCuoHaIbHOM u/nnm
KOHTEKCTaM

HpO6J'IGMI)I COIMAJIbHOM KOHTCKCTEC




OK 02. Ucmtonb3oBarthb
COBPEMEHHBIE CPEJICTBA

- OLCHUBATh  IMPAKTUYECKYIO
IIOKCKa, aHAJIH3a U
3HAYUMOCTH PE3yJIbTATOB [IOMCKA; | - TMPUEMBI  CTPYKTYPHPOBAHHS
UHTEPIPETAIINN pesy ’ P PYKLIPHP

- ONpEIENSTh 3a/laur JUIs TIOUCKa | MH(pOpMAIKy;

uHpopmanuu, u

uHpOpMaIUU TUTAHUPOBATH | - opmar oopmieHus
UH(POPMAIIMOHHBIC $op ’ P dop Pop

mporiecc  TOMCKa,  BBIOWMpATh | pe3ysIbTaToB MIOKCKA
TEXHOJIOTUH TSI

HEO0XOIMMbIE UCTOYHUKH | HH(POpMAIIUU
BBITTOJIHEHUS 32144

. uHpopmaruu

npoecCHOHATBLHOM
JESITEIIbHOCTH

[1K 4.1.1TnanupoBath

paboTy CTPYKTYPHOrO 3HaTh OMNpeNeeHUe MaTpUllbl U
Ty CTPYKTYPHOT

VYMeTh  BBINONHATH JIMHEHHBIE | CBOWCTBA ornepanui HaJ
HOJpa3AeIeHus pu
. omepanuM  HAJA  MaTpPHUIIAMH, | MATPULIAMH; 9TO TaKoe
TEXHHYECKOMH N
BBIYHCIIATH ONPENEIUTEIN 2-TO U | ONPEACIUTENb KBaJIpaTHOU
IKCIUTyaTaluHy, .
3-T0  MOpSAAKOB,  TNPHUMEHATH | MATPULBI W €r0  CBOWCTBA;
00CTyXKUBAaHUU U
eMOHTE TeopeMy 0 Pa30KEeHUU | TIOHSATHE MHUHOPA "
MOHT
P ONIpENEeNNTEeNsd, HAXOMUTh IO | aNreOpandeckoro  JIONOJHEHUS;
KEJIE3HOLOPOKHOTO

AITOPUTMY OOpaTHYIO MAaTPHILY. MOHITHE OOpAaTHOW MATPHIBI U

IyTU, UICKYCCTBEHHBIX
JITOPUTM OOpalEHUS] MATPULL.

COOPYKEHHI

1.3.3 B pe3ynbrare OCBOCHUS y4€OHOM TUCHUIUIMHBI peau3yeTcs MporpaMmma
BOCIIMTAHUS, HAMpaBJICHHOW Ha (OPMUPOBAHHME CIEAYIOMIMX JIMUHOCTHBIX
pesynbraroB (JIP):

JIP 2. TIposBsitomniA aKTUBHYIO T'PAXKJAHCKYIO MO3UIHUIO, JEMOHCTPUPYIOIINI
MPUBEP)KEHHOCTh ~ MPUHIUIIAM  YECTHOCTH,  MOPSJOYHOCTH,  OTKPBITOCTH,
SKOHOMHMYECKU aKTUBHBIM M yYaCTBYIOUIUMUA B CTYAEHYECKOM U TEPPUTOPUAIEHOM
caMOyMpaBJeHUH, B TOM YHCJIE€ HA YCJIOBHUAX JT0OPOBOJIbUECTBA, MPOJAYKTUBHO
B3aUMOJICUCTBYIOIIMA U  y4YacCTBYIOIIMH B  JIEATEIHHOCTH  OOIIECTBEHHBIX
OpraHu3aIuu.

JIP 4. IlposBnsrommii U AEMOHCTPUPYIOIIMN YBaXKEHHE K JIOIAM TpPYAa,
OCO3HAIOIINI IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemsimuiicss K GOpMHUPOBAHUIO B
CETEBOI cpefie IMYHOCTHO U MPOo(eCCHOHATBFHOTO KOHCTPYKTUBHOTO «ITU(POBOTO
cIenay.

JIP  23. Tlomydenune OOyYarOIIMMHUCS BO3MOXKHOCTH CaMOPACKPBITHS U
caMopeann3anus JUIHOCTH.

JIP  30. OcymecTBisitouuii MOMCK W HMCHOJb30BaHWe HH(OpMaIuu,

o




HeoOxomuMon  juisi  9(PPEKTUBHOTO  BBHIMOTHEHHWS  PAa3IMYHBIX  3a]ad,

po(eCCUOHATEHOTO U JIMYHOCTHOTO Pa3BUTHAL.

1.4. Kosun4yecTBO YacoB Ha OCBOE€HHE padoyeil mporpamMmbl Yy4yeOHOM

TUCHUILIMHBI B COOTBETCTBHH € Y4eOHbIM muianom (YII):

MaKCHMAaJIbHOM y4eOHOM Harpy3ku oOydarorierocs 62 gaca, B TOM 4HUCII€:
00s13aTeNIbHOM ayJUTOPHOUM yueOHOI Harpy3ku odyuaromierocs 32 vaca;

CaMOCTOSITENIbHOM paboThl oOyyvaromierocs 12 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLIAHBI

2.1. O0bem yuyeOHOM TUCHMILIMHBI U BUABI Y4eOHO#l padoThI

Ouynas ¢popma o0yueHust

Oo0bem
Bun yueOHoii padoThI

4acoB
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 62
O0s13aTesibHAst ayIMTOPHasi yueOHast HArpy3Ka (Bcero) 32
B TOM YHCJIE:
JIEKIUU 8
IIPAKTUYECKUE 3aHATHUS 24
1a00paTOpPHBIC 3aHITHUS
CamocrosiTesibHasi padoTa o0y4yarierocs (Bcero) 12
Ilpomerxncymounas ammecmauus ¢ popme sx3zamena ¢ I11 cemecmpe 18




2.2. TemaTH4eCKUH IVIAH U COAepKaAHUE YYeOHOM M CHUIIINHBI

1

2

4

HaumeHoBaHue pa3jie/ioB
U TeM

Conep:xanue yueOHOro MaTepuaJia, NpaKTU4ecKue u
JJabopaTopHbIe 3aHATHS, CAMOCTOAATEIbHASL PadoTa 00y4aromuxcs

O0BeM yacoB

YpoBeHb 0CBOeHHMS,
¢dopmupyembie KOMIIETEHIIUIA,
JIMYHOCTHBIE Pe3YJbTAThl

Beenenue Coaeprxanue yueOHOro MaTepuasa 1 1,
MaremaTika ¥  HAyYHO-TEXHUYECKHW TMPOrpecc; TMOHITHE O OK 01, OK 02, JIP 2, JIP 30
MaTeMaTUYeCKOM MOJEIUpOBaHUU. Pojib MaTeMaTHKM B MOJTOTOBKE
CHELUAJIUCTOB CPEAHEr0 3BEHA JKEJIE3HOJOPONKHOIO TpaHCIOpTa HU
(dhopMupoBaHUH 00INX U POPECCUOHATHHBIX KOMITETSHITUH
CamocrosiTesibHas padoTa odyuaromerocs Ne 1 1
Matemartuka B mpogecCHOHATBHON ASSITETbHOCTH
P 1 ii 2,
e Jluneitnast 4 OKO1, OK 02, JIP 2, JIP 4, JIP 23,
aaredpa TP 30
Conep:xanue yueOHOro MaTepuaJa 1
KommiiekcHpie dnciia W WX TEOMETpUYECKass HHTEpIIpeTaIusl.
JeiictBUs ~ HAJ ~ KOMIUIEKCHBIMM  YHUCJIAMH,  33JaHHBIMH B
anredpandeckod M TpuUroHomerpuueckoil ¢opmax. IlokazarenbHas
¢dbopMma 3anmcu KomIuiekcHoro uucia. @opmyna Ditnepa. [Ipumenenue
KOMIUIEKCHBIX YHCEJI TIPU PelIeHUH NMPoheCcCHOHATBHBIX 3a71a4
B ToM 4nciie npakTHYeCKUX U JIA00PATOPHBIX 3aHSITHI
IIpakTuyeckoe 3ansaTue Ne 1 2
KommiekcHple uncna v AeiicTBua Haj HuMU. Pemienuwe 3amay juist
HaxOXXJICHUS  TOJHOTO  COMPOTHUBJICHUS  AJIEKTPUYECKOW  IeTH
MEPEMEHHOT0 TOKA C TOMOIIBIO KOMIUIEKCHBIX YUCE
CamocrosiTesibHas padora o0yyarommuxes: Ne 2 1
KommiekcHbie uncna u 1eicTBUs HaJl HUMU
Pa3znen 2. OcHOBBI 4 OK 02, IIK 4.1, JIP 2, JIP 4,

JMCKPETHON MAaTeMATUKHU

JIP 23, JIP 30




Tema 2.1. Teopus
MHOKECTB

Conep:kanue y4eOHOTro MaTepuaa

MHoxkecTBO U ero anemMeHThl. [lyctoe MHOXkECTBO, IMOAMHOMXECTBA
HEKOTOPOro MHoOecTBa. Onepanuu HaJl MHOXKECTBAMU: IIEPECEUCHHE
MHOXECTB, OOBEAMHEHHUE MHOXECTB, JOMOJHEHHWE MHOXECTB.
OtHolleHusi, uUX BUIbI M CcBoMcTBa. Jluarpamma Oiinepa-Benna.
UwncnoBsle MHOXeCTBA. VcTopuss BO3HUKHOBEHUS TOHSITHS «Trpady.
3anaun, npuBoadIue K MoHsATHIO Tpada. OCHOBHBIE MOHATUS TEOPUU
rpadoB. IlpumMeHeHHE TEOpUU MHOKECTB U Teopuu rpadoB mpu
penieHny npodecCHOHaNbHBIX 3a7a4

B Tom umncie NMPAKTUHICCKUX U naﬁopaToprlx 3aHATHIl

2,
OK 02, TIK 4.1, JIP 2, JIP 4, JIP
23, JIP 30

IIpakTHyeckoe 3ansaTHe Ne 2 2

[Toctpoenne rpada mo ycnoBHIO CUTYallMOHHBIX 3a/1a4: B YIIPaBICHUU

MHOPACTPYKTYpaMU Ha TPAHCIOPTE; B CTPYKType B3aHUMOACUCTBUS

pa3IMYHbIX BUJIOB TPAHCIIOPTA

CamocrosiTesibHas padora o0yuaromuxcs Ne 3 2

MHo’k€ecTBa, ONlepalluy HaJ MHOXKECTBAMHU
Paznen 3. Maremaruuec- 18 OK 01, JIP 2, JIP 4, JIP 23, JIP 30
KMii aHaIu3
Tema 3.1. Coaep:xaHue yueOHOro MaTepuasia 2,
JAudpepennuaibuoe u IIpousBonnas ¢yHkuuu. I'eomerpuyeckuii U (uU3MYECKH CMBICT OK 01, OK 02, JIP 2, JIP 23,
HHTErpajbHoe npou3BogHON (QyHKIMU. [lpunokeHne NPOU3BOMHON (GYHKIUH K JIP 30
HCYHCICHHE pelIeHHI0O  pa3Nu4HbIX  3adad.  VHTerpupoBanue  QyHKIM.

OnpeneneHHblit WHTErpall. dopmyia Herotona-JleitoHuma.

[IpuiioskeHne ONpENENIEHHOT0 MHTErpaja K PELICHUI0 PAa3JIMYHBIX

MIPUKJIaIHBIX 3a]a4

B ToM 4unciie MPAaKTHYeCKHUX U JA00PATOPHBIX 3aHATHIA

IIpakTuyeckoe 3ansaTue Ne 3 2

HpOI/I3BOI[Ha${ (I)yHKI_[I/IH U ©C IPUWIOKCHHUC [JI1 BbIYUCIICHUA
rCOMCTPUICCKUX, MECXAHUYCCKUX U (1)1/[3PI‘I€CKI/IX BCJIIMYHMH IIpH
PCHICHUN HpO(I)CCCI/IOHaHBHBIX 3aaad.




IpakTnyeckoe 3ansiTue Ne 4

Breraucnenue reOMCTPHUICCKHUX, MEXAaHUYCCKUX u (bH?;PI‘ICCKI/IX
BEJIMYUH C MOMOUIbI0 HMHTETPAJbHOTO HUCUUCICHHS IPH PELICHUU
npo¢eCCHOHATBHBIX 33/au.

Tema 3.2. OObIKHOBEHHBIE
auppepeHnuaIbLHbIE
YPABHEHHA

Conep:kanue y4eOHOIro MaTepuaa

Huddepernunanbable ypaBHEHHS IEPBOTO M BTOPOTO MOPSAKA.
JudepeHnnanbHble ypaBHEHUS C Pa3JeISIOIUMHUCS IEPEMEHHBIMU.
OnHOponHBIE YpaBHEHHUS MEPBOrO MOpsiaka. JIMHelHble 0JHOPOIHBIE
yYpaBHEHHsI BTOPOT'O MOPS/IKA C MOCTOSHHBIME KO3 hpUIIeHTaMu
[Ipumenenrne OOBIKHOBEHHBIX IW(B(EpPEeHIINATBHBIX YpaBHEHHNA MpU
peuIeHu  MpogecCHOHATBHBIX 3a/1a4

B Tom umncie NMPAKTUICCKUX U ﬂaﬁopaToprlx 3aHATHH

IIpakTuyeckoe 3ansaTue Ne 5

Bbruncnenne paboThl, COOTBETCTBYIOUIEH CMELIEHUIO IOPIIHS,
COJEpJKallerocss BHYTpM  LMIMHApPAa  Hacoca, IpU  IIOMOIIH
mQQepeHIaIbHOr0 YpaBHEHUS

IIpakTuyeckoe 3ansaTne Ne 6

Pemenue npodheccuoHaTbHBIX 3a1aqy Ha BBIUHCIICHHE
N30TEPMHUUYECKOTO pacIIMpeHus] rasa IIOCPEACTBAM
mupdepeHIManbHbIX  ypaBHEeHU. Bpluucinenue paboThl  CHIIBI,
ITPOU3BENECHHON NPU NPSIMOJIMHENHOM JIBUKEHUU

CamocrosiTesibHas padora odyuarommxcs Ne 4
Juddepennnanbable ypaBHEHHsI IEPBOTO M BTOPOTO NOPSIAKA.

2,
OK 01, JIP 2, JIP 4, JIP 23, JIP 30

Tema 3.3.
JAudppepenuunaibubie
YPaBHEHUSA B YACTHBIX
MPOU3BOAHBIX

Conep:xanue yueOHOro MaTepuaJia

JuddepeHunanbHble ypaBHEHUS B YACTHBIX TPOU3BOIHBIX.
[Ipumenenne  auddepeHnanbHbIX  YpaBHEHUH B YaCTHBIX
MIPOM3BOJIHBIX MPU PEelIEHUHU NPOPECCHOHATBHBIX 3a/1a4

B ToM 4uncJie NPAKTHYECKUX U JA00PATOPHBIX 3aHATHIT

IIpakTnyeckoe 3ansaTue Ne 7
Pemenne 3amad Ha coOCTaBICHHWE IPOM3BOJCTBEHHOTO IUIAHA IIPH
TUTAHUPOBAHUM TEXHOJOTMYECKOr0 LUKJIA SKCIUTyaTallid MalluH U
000pyIOBaHUS HA TPAHCIIOPTE

2,
OK 01, JIP 23, JIP 30




CamocrosiTesqibHasi padoTa o0yuarommxcst Ne 5
OCHOBHBIE OIIpE/IETICHNS] TEOPUH YPABHEHUHN B YaCTHBIX IPOU3BOJHBIX

Tema 3.4. Paabl

Copep:xaHue yueOHOI0o MaTepuasa
YucnoBble psiapl.  [Ipu3HAaK CXOZMMOCTH 4YHCIOBOTO psiia IO
HanamOepy. Pa3znokeHue NOABIHTETpaJbHOM (YHKIMH B DAL,
Crenennble psinel Makopena. [IpuMeHeHMe YHCIOBBIX PSIOB IIpU
peneHnH mpopecCUOHATBHBIX 33a1a4

B TOM unciIe NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

IIpakTuyeckoe 3ansaTHe Ne 8

OneHka pe3ynbTaTOB TECTOBOTO JKCHepuMeHTa dS((HEKTUBHOCTH
pabOThl  MEXaHM3MOB M OOOpYIOBaHMS  KeEJIE3HOJOPOKHOIO
TpPaHCIOPTA 1O CPEJCTBAM ONPEACTICHHUS CXOJUMOCTH YUCIOBOTO Psijia
1o npu3Haky Jlanamb6epa

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

Pa3nen 4. OcHoBbI Teopuu

OK 01, OK 02, JIP4, JIP 23,

BEPOATHOCTEN U JIP 30

MaTeMaTH4ecKoi

CTATHCTHKH

Tema 4.1. Teopus Coaep:xanue yueOHOro MaTepuaJa 2,

BEPOATHOCTEH [TonsTne komOuHaTopHO# 3amaun. Dakrtopuan uyucna. Bunusl OK 01, OK 02, JIP 4, JIP 23,
COCIMHEHHI: pa3MEIIeHUs, EPECTaHOBKH, COYETAaHUsI U UX CBOWCTBA. JIP 30

[IpumeHeHne KOMOMHATOPUKU TPH pPEUIEHUH MpOo(hecCHOHAIBHBIX
3ajau.

Cay4allHpIf ~ SKCHEPUMEHT, JJIEMEHTApHBIE HCXOMbl, COOBITHS.
OmnpeneneHne  BEpPOATHOCTH:  KJIACCHYECKOE,  CTaTUCTUYECKOE,
TFEOMETPUUYECKOE; YCIOBHAsl BEPOSATHOCTb. TeopeMbl CIOXKEHUA U
YMHOKEHHS BeposiTHOCTEN. PopMyIia OJIHON BepossiTHOCTH. Popmyna
bepnymmm. CnyuaiiHple BENMUYMHBI, 3aKOHBI UX pacHpelesieHus |
YHCJIOBBIC XapaKTCPUCTHUKHU. Marematnaeckoe OXHUaaHue n
mucnepcus. IlpumeHeHMe TeopuM BEPOSTHOCTEHM IIPU PELIEHUU
npodeccnoHanbHbIX 3a7a4

B ToM 4ncJie npaKTHYECKHUX M J1A00PATOPHbIX 3aAHSATHI

10




IIpakTuyeckoe 3ansiTue Ne 9

Pemenne KOMOMHATOPHBIX 3ajjad MPH OPraHU3ALUU TEXHUYECKOH
SKCIUTyaTallid MallMH W O00OpYAOBaHUA Ha IKEJIE3HOJOPOKHOM
TpaHCcIopTe

IIpakTnyeckoe 3ansaTue Ne 10

Pemenne 3aay Ha HAXOXKICHUE BEPOSATHOCTH COOBITHS TPH M3YYCHUN
U TUIAHUPOBAHUHU TEXHOJIOTUYECKOTO IMKJA SKCIUTyaTallkd MAllUuH U
00OpyIOBaHUS  JKENE3HOAOPOKHOTO  TpaHcmopra. OmnpeneneHue
CPeAHEKBAIPATUIHON CKOPOCTH ISl pacdeTa BEIMYMHBI BO3BBIIICHUS
Hapy>XHOTO pejbca.

CamocrosiTesibHas padora odyuarommxcst Ne 6
CityuaifHbIe BETUYMHBI

Pa3nen 5. OcHOBHBIE
YHCJIEHHbIE METOAbI

OK 01, OK 02, JIP 2, JIP 4,
JIP 23, JIP 30

Tema 5.1. UYmuciaennoe
nudpepeHIUpoBaHNE

Conep:xanue yueOHOro MaTepuaJia

Ilonatue o  uucineHHoM  auddepenuupoBanuu.  Popmynbl
MPpUOIMKEHHOT O g depeHInpoBaHuys, OCHOBaHHBIE Ha
MHTEpHOIAIMOHHBIX (opmyinax HeroToHa. IIpumeHneHue yucieHHOTrO
nuddepeHIIMpoBaHYsl IPU PEeHIEHUH TPO(ecCHOHANBHBIX 3a/au.

B ToM 4unciIe NPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI

IMpakTuyeckoe 3ansiTue Ne 11
Pemienne 3amau Ha cocTaBieHHE NPOU3BOJICTBEHHOIO IUIaHA IIPU
IJITAHUPOBAHUM TEXHOJOTMYECKOTIO IMKJIA JKCIUTyaTallMd MAallluH |
00opynoBaHUs HA TPAHCTIOPTE

2,
OK 01, JIP 2, JIP 4, JIP 23, JIP 30

Tema 5.2. YuciaenHoe
pelieHHe OOBLIKHOBEHHBIX
Au(ppepeHuaIbLHbIX
YPaBHeHUi

Conep:xanue yueOHOro MaTepuaJa

[lonste o uymcieHHoM pemieHun AU EepeHIINaTbHBIX YpaBHEHH.
Meton Diinepa nansi pemieHuss OOBIKHOBEHHBIX UG (hepeHIINaTbHBIX
YpaBHEHU. [Ipumenenue MeTo/a YHACIIEHHOTO peluieHust
g depeHIMaTbHBIX YPaBHEHHH MIPHU PEIIeHUH TPO(HeCCHOHATBHBIX
3a/1a4

B ToM 4nciie NPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA

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

11




IIpakTuyeckoe 3ansaTue Ne 12 2
OnpeneneHne KOJIMYECTBA BJIEKTPOIHEPTUH, 3aTPAaYEHHOW Ha TATYy
[I0€3/10B, B 3aBUCHUMOCTHU OT IUIaHAa W NPO(UIA MyTH MOCPEICTBOM
MeToAa OJiiepa M peHieHus OOBIKHOBEHHBIX au(depeHInalIbHBIX
YpaBHEHUI
CamocrosiTesibHas paGora odyuarommxcst Ne 7 2
YucieHHoe peleHre 00bIKHOBEHHbBIX JU(pepeHIInaIbHbIX YPaBHEHUN
Tema 5.3. Yuciaennoe Copaep:xxanue y4eOHOro marepuaJia 1 2
HHTErPUPOBaHME [IoHsiTHE O YHMCIEHHOM WHTErpupoBaHUU. POPMYJBI YUCIECHHOIO OK 02, JIP 2, JIP 4, JIP 23, JIP 30
UHTErpUPOBaHUS NPAMOYrojbHUKa U Tpaneuuit. ®opmyna CumicoHa.
AOGcoytoTHas TOrPEIIHOCTh IPU  YHUCICHHOM HHTETrPUPOBAHHM.
[IpumeneHne  YMCIEHHOTO  WHTEIPUPOBAaHUSA s pPELICHUS
poeCCHOHATIBHBIX 33au.
CamocrosiTesibHas padora odyuarommxcst Ne 8 1
YucieHHOe HHTErpUPOBaHHE
IIpomexyTounas arrectanms (3K3aMeH) 18
Bcero: 62

JIJst XapaKTepUCTUKU YPOBHS YCBOEHHUSI yUeOHOTr0 MaTepraa UCIOIb3YIOTCA CAEAYOIIe 0003HAUCHUS:

1. — 03HAKOMUTENBHBIN (y3HaBaHUE paHee U3YUECHHBIX 00BEKTOB, CBOWMCTB);

2. — peNpOAYKTHUBHBIN (BBITTOJIHEHHE JIEATEILHOCTH MO 00pasily, MHCTPYKIIMH WX MO/ PyKOBOJCTBOM);

3. — NPOAYKTUBHBIN (TJTAHUPOBAHUE U CAMOCTOSITEILHOE BBITIOJIHEHUE ACSATEILHOCTH, PEIEHUE MPOOJIEMHBIX 3a/1a4)
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3 YCJIOBUSI PEAJIM3AIIMA TPOT'PAMMBbBI YYEFHOM
JANCIUITIJINHBI
3.1 TpeOoBanusi K MHUHUMAJIBHOMY MATEPUAIBLHO-TEXHHUYECKOMY
odecneyeHnIo:
VYyebHas [ucuMIIMHA peanu3zyeTcs B ydyeOHoM kaOuHere No 401
«Maremaruka. [Ipukinannas MmaTemMaTuKay.

O6opynoBanne yueOHOTO KaOMHETA:

[I0CAJOYHbIE MECTA MO KOJIMYECTBY 00YUAIOIINXCS;

— pabouee MeCTO MpenoIaBaTes;

— JI0CKa MelioBasg (MarHUTHO-MapKepHas);

— KOMIUJIEKT y4eOHOI0 HarfsAHOro MaTepuaia 1o TeMam;

— KOMIUIEKThI JJI1 WHAMBUAYAJIbHOM M TpynnoBOMl pabOThl MO OCHOBHBIM

BHUIaM IIpOIrpaMMBEI.

TexHuueckue cpeacTBa 00ydeHHs pabouero Mecra ImpenojaBaresisa: HOyTOyK
C JIMIICH3UOHHBIM MPOTrPaMMHBIM 00€CIeUYeHUEM, MEPEHOCHOE MYJIbTUMEIUIMHOE
o0opynoBaHue (MPOEKTOP U MPOCKIIMOHHBIN 3KpaH), JOKadbHasl CETh C BHIXOJIOM B

Internet.

3.2. UudopmannoHHoe odecnevyeHre peaan3aluu NporpaMmmbl
Jnst  peanuzarnuu  mporpamMmbl - OuOIMOTEeUHBIM  GoHA 00pa3oBaTEILHOM
OpraHu3allid HWMEEeT T[eYaTHble U  JJEKTPOHHbIE  O00pa3oBaTelibHbBIC U
MH(POPMAIIMOHHBIE PECYPCHI, UCTIOJIb3yeMbI€ B 00pa30BaTEILHOM IPOIIECcCe.
IlepeyeHb pekOMeHAYeMbIX Y4YeOHBIX W3JAaHUH, JONMOJHUTEJIbHOM
Jurepatypbl UHTEepHeT- pecypcoB, 6a3bl JaHHBIX 0U0JIHOTEeYHOT0 hoHaA:
3.2.1. OcHOBHbIE HCTOYHUKH:
1. Makapos, C. W., Beiciiags MmaremaTrvka: MaTeMaTHYECKUMN aHAIU3 U
nuHelHas anrebpa : ydyeOHoe mocobue / C. M. MakapoB. — Mockaa :
KnoPyc, 2024. — 320 c¢. — ISBN 978-5-406-13446-7. — URL.:

https://book.ru/book/954837 — TekcT : 2NEKTPOHHBIN.
13



3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH

1.

bimuuoBa, C.I1. Maremaruka. I[IpakTukym ajii CTYJE€HTOB TEXHUYECKUX

cnenuanbsHocteit / C. [1. bnunoBa. — 2-e usn., crep. — Caunkrt-IletepOypr:

Jlanp, 2023. — 196 c. — ISBN 978-5-507-45891-2. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 31eKTpoHHO-OmMOnMoreuHas cucrema. — URL:
https://e.lanbook.com/book/291170. — Pexum pgocTtyma: mjis aBTOpPH3.
ITOJIb30BATEIIEH.

Hemunosuu, b. I1. Juddepenunanbabsie ypaBHeHUs : ydeOHOe TocoOue
st By30B / b. I1. Jlemunouy, B. II. MogenoB. — 6-¢ usm., crep. —
Cankrt-IlerepOypr : Jlanp, 2022. — 280 c. — ISBN 978-5-8114-9441-5. —
Texcr : anmexkTpoHHbIM / JlaHb : 37I€KTpOHHO-OMOIMOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/195426. — Pexum noctyna: s
aBTOPU3. MOJIL30BATEIIEH.

31064, T. C., Marematuka. [Ipaktuxkym : yaebnoe nocodue / T. C. JI3t00a.
— Mocksa : Pycaiinc, 2023. — 202 ¢. — ISBN 978-5-466-03198-0. —
URL: https://book.ru/book/949694. — TeKcCT : 3NEKTPOHHBII.

3.2.3 Ilepeuenb mpodeccHOHAIBLHBIX 0a3 JAHHBIX U HH(OPMAIMOHHBIX

CIIPABOYHBIX CHUCTEM:

1.

Hayunast anextponnas 6ubnnoreka (HOb). — URL: http://www.elibrary.ru.
— TekcT: 3JIeKTPOHHBIN.
OtkpoiThiil kOoJex. Marematuka. — URL: https://mathematics.ru/ . —

TeKCT: DIEeKTPOHHBIN.

. OnextponHas 6ubnauoreka. — URL: https://math.ru/ — TekcT: 21eKTPOHHBIM.
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS
YUYEBHOWM JUCLHUATIIAHBI

KoHTposib ¥ oOIleHKa pe3yJbTaTOB OCBOCHHS YYEOHOTO  AUCITUTLIHHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOLCCCC IIPOBCACHHUA TCOPCTUYUYCCKUX U

MMPAKTHYCCKHUX BaHHTHﬁ, BBITTOJIHCHU S O6y‘{aIOHII/IMI/ICSI HHAWBUAYAJIBHBIX SaI[aHI/Iﬁ

(mMoATrOTOBKA COOOIICHUM U MIPE3EHTAIUM).

[IpomexxyTouHas arrectanus B popMme sK3aMeHa.

PesyabTaThl 00yueHus

IToxa3aTenn oneHKH
pe3yJ1bTaToB

®opMbI M METOIbI KOHTPOJISI
U OLIEHKHU pe3yJIbTaToB
o0yuyeHust

3Haer:

OCHOBHBIE MaTeMaTHYECKHE
METO/BI PEIICHUS TPUKIIATHBIX
3a1ay4 B 00J1acTu
npodeCCHOHAIBHON
NESITEIbHOCTH;

OCHOBHBIE TTOHSTHS U METOIBI
JTUHEHHOHN anreOpsl;

OCHOBHBIE ITOHSTHS U METOJIBI
MaTeMaTHYeCKOro aHalln3a;
0cHOBBI U hepeHnnanbHOro
UCUUCIICHUS;

OCHOBHBIE TTOHSTHS U METOIBI
TEOPHH KOMIUIEKCHBIX YHCENT,;
OCHOBBI HHTETPAITLHOTO
UCUUCIICHUS;

OCHOBHBIE TTOHSTHS U METOJIBI
TEOPHH BEPOSATHOCTEN 1
MaTeMaTHYECKOHW CTaTUCTHKHY;
OCHOBHBIE TTOHATHS JUCKPETHON
MaTeMaTHKH;

OCHOBHBIE YUCIICHHBIE METOIBI:
YHCIEHHOE
muddepeHpoBaHue,
UHTETPUPOBaHHE, YHCIEHHOE
penieHne 0OOBIKHOBEHHBIX

Qg depeHIMaIbHbIX ypaBHEHUN

YMmeer:

pemaTL anKna)lee 3aa4u B
obnactu npodeccruoHaIbHON
EeSITENLHOCTHA

- 00yuaromuiics
BOCTIPOM3BOANT U OOBSCHSIET
OCHOBHBI€ MMOHSTHUSA U
METO/Ibl MATEMATUYECKO-
JIOTUYECKOTO0 CUHTE3a U aHa-
JM3a JJIOTUYECKUX YCTPOMCTB,
JIUCKPETHOM MATEMaTHUKH,
TEOPHUH BEPOATHOCTHU U
MaTeMaTU4YECKOMN
CTaTUCTUKHU:

- oOyyJaromumiics
CaMOCTOSITENIbHO BBIOMpPAET
HE00XO0/IMMbIE MaTeMaTH-
YECKUE METOABI IJIA
peLeHus
MpoQeCCHOHANIBHBIX 337124,
- IPaBUIILHO PEIIAET MPUK-
JaJiHbIe 331a4l METOJIOM
KOMIIJIEKCHBIX YHCEII

DKcrepTHOE HAOI0IeH e
BBINOJIHEHUS TPAKTHYECKUX
pabor

O1eHKa BBINOIHEHUS
NPaKTUYECKUX padboT
[TpoBepouHble pabOTHI
pelieHus 3a1a4

Y CTHBIE ONIPOCHI

Onenka peteHus
Ka4eCTBEHHBIX, PACUETHBIX,
poheccuoHaIbHO-
OpPUEHTHPOBAHHBIX 3a]a4
BeimonnHeHue THIOBBIX
3aJaHuN
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S. IEPEYEHDB UCITOJIB3YEMbBIX METOJ0B OBYYEHUA

5.1 IlaccuBHBIE: JEKLHSL, YTEHUE, OIIPOC.

5.2 AKTUBHBIE U WMHTEpaKTHUBHBIE: MO3TOBOM IITYpM, TBOPYECKHUE 3aJlaHUA,
paboTa B MajbIX Ipynnax, U3y4eHHE U 3aKpeIIeHue HOBOIO MH(OPMAlMOHHOIO
MaTepuaina, MHTEpaKTUBHasl JIEKLUs, padoTa ¢ HAIJISIAHBIM 110COOMEM, MPOEKTHBIN

MECTOM.
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