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1 MACHOPT PABOYEM MPOT'PAMMBI YYEBHOM
JUCHUAIIJINHBI
1.1 Ob1acTh NpuMeHeHUs1 padoyveil MPOrpaMmbl

PaGouass mnporpamma yueOHOM mucnuiuimHbl [IpuknagHas MaTeMaTHKa
SIBJIIETCSI 9aCThI0 OCHOBHOW MPO(ECCHOHAITBHON 00pa30BaTEIbHON MPOTPaMMBbl —
IpOrpamMMbl MOArOTOBKH CHEUANINCTOB cpeaHero 3BeHa (nanee — OITOII IITICC3)
B cootBeTcTBUM ¢ PI'OC s cniermanbHocTh 23.02.08 CTpouTEIbCTBO HKEIE3HBIX
JOpOT, TTyTh U TIyT€BOE X0O35IHCTBO.

[Ipu peanmzanum pabouei MporpaMMbl MOTYT HCIIOJIB30BAThCA Pa3IMYHBIC
oOpa3oBaTeIbHbIE TEXHOJIOTHH, B TOM YHCIIC TUCTAHIIMOHHBIC 00pa3oBaTEIbHBIC
TEXHOJIOTHH, AJIEKTPOHHOE 00yUYEeHUE.

PabGouass mporpamMmma y4eOHOM JTUCHUIUIMHBI MOXXET OBITH HMCIIOJI30BaHA B
poeCcCHOHATEHON MOATOTOBKE, MEPEIOATOTOBKE M TMOBBIMICHUN KBAJTH(DUKAITUN
pabouux o npodeccusim:

14668 MoHTep nyTH;
18041 Curnanucr;

15572 Omnepatop neheKTOCKOITHON TEIEHKKH.

1.2 Mecto yyeOHoi nucuuminibl B cTpykrype OIIOII-TIIIICC3:
JucrunianmHa ~ BXOAUT B IMKI  MareMaTH4eckoro W 0oOIero

CCTCCTBCHHOHAYYHOT'O yqe6H0ro OUKIIA.

1.3 IIlnaHupyeMble pe3yJbTaThl 0CBOCHHS Y4eOHOH JUCHMIIMHBI:
1.3.1 B pe3ynbrare ocBOCHHUS yUeOHON AUCIUITITMHBI O0yUYaIOIIUICS TOKEH
yMeTb:
V1. [IlpumeHsaAT, MaTeMaTHYeCKHE METOAbl  AUPQPEpeHIINanbHOTO U
UHTETPAIIbHOTO UCUUCIICHUS [Tl pelIeHUs TPO(heCcCHOHABHBIX 3a71a4;
V2. IlpuMeHSATh OCHOBHBIE TIOJOXKEHHUS TEOPUM  BEPOSTHOCTEH U

MaTeMaTHYECKON CTAaTUCTUKU B MPO(HECCHOHAIBHOM IS TENbHOCTH;



V3. Ucnosb30BaTh NPUEMBI U METOJIbI MATEMATUUYECKOTO CUHTE3a U aHAJIN3a B
Pa3IMYHBIX TPOPECCUOHATIBHBIX CUTYaIUsX;

V4. YMmenne pemiaTh 3aa4M TUCKPETHON MaTEMaTUKH;

V5. YMeHue ucnoib30BaTh METO/Ibl TUHEHHON alreOphl;

3HATD.

31. OcHOBHBIE MOHATHUS W METOJBI MAaTEMAaTHYECKO-JIOTUYECKOTO CHHTE3a U
aHaJIn3a JIOTUYECKUX YCTPOUCTB;

32. CriocoObl pelieHns MPUKIAIHBIX 3a/1a4 METOI0M KOMITJIEKCHBIX YHCET.

1.3.2 B pe3ynbTaTe 0CBOSHUS YU4eOHON JUCITUTIMHBI 00YUYaOIIHUICS JODKECH
chopMUPOBATH CICAYIONINE KOMIIETCHIIUU:

- o01mme:

OK 0I. BeiOupate cnocoObl pemeHuss 3anad  OpodeccHOHaTbHOM
NEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM,

OK 02. MHcnonb3oBaThb COBPEMEHHBIE CpEIACTBA I[IOMCKAa, aHalU3a W
WHTEepIpeTauu nHGopManuu, 1 UHGOPMAIMOHHBIE TEXHOJIOTHUU JJIsI BHITTOJTHEHUS
3a/1a4 mpodeccuoHaIbHOM IeITeTbHOCTH,

OK 03. IInanupoBaTh U peasn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE pa3BuTHE, MpEeATPUHUMATEIBCKY IO JEATEeIbHOCTD B
npodeccruoHansHoi cepe, MCIOIB30BaTh 3HAHUS IO MPABOBOW M (PUHAHCOBOMU
IPAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYaIUsX;

OK 04. DddextnBHO B3aUMOJEHCTBOBaTh M pabOTaTh B KOJUICKTHBE U
KOMaHJe,;

- Ipo¢eccHoHAIbHBIE!

ITK 1.1. BBINOJAHATH pa3IM4HbIC BUJIBI T€OAE3UYECKUX CHEMOK;

[IK 1.2. AHanu3upoBaTh U PaCCYUTHIBATH MATEPHUAIIBI T€OIE3NYECKUX ChEMOK;

[1IK 4.1. [InanupoBaTh pabOTy CTPYKTYPHOTO MOJAPA3ACICHUS TPU TEXHUUYECKOM
OKCIUTyaTallii, OOCTY>KMBAaHHUM W  PEMOHTE  JKEJIE3HOJOPOXKHOTO  MYyTH,

HCKYCCTBEHHBIX COOPYKEHUH.



1.3.3 B pe3ynbrare 0CBOECHUS YyU4e€OHOW AMCIUIUIMHBI peaju3yeTcsl MmporpaMma
BOCIIUTAHUs, HAIpaBJICeHHOW Ha (QOpMUpOBAHUE CIEIYIOUMX JUYHOCTHBIX
pe3ynbratoB (JIP):

JIP 2. IlposBnsitonuii akTUBHYIO TPAXKJAHCKYIO MO3UIIHIO, IEMOHCTPUPYIOIIUI
IIPUBEP)KEHHOCTh ~ IPUHLHWINAM  YECTHOCTH,  IOPSJOYHOCTH,  OTKPBITOCTH,
DKOHOMMYECKN aKTUBHBIA M yYACTBYIOIIMK B CTYACHYECKOM U TEPPUTOPHUAIBHOM
CaMOYIIPaBJICHUU, B TOM YHCJE Ha YCJIOBHSIX JI0OPOBOIBYECTBA, MPOIYKTHUBHO
B3aUMOJICUCTBYIOIMA U  YyYacCTBYIOIIMH B  JEATEIBHOCTH  OOIIECTBEHHBIX
OpraHu3aIuu.

JIP 4. IlposiBnsrommii ¥ AEMOHCTPUPYIOUIMN YBaXKEHHE K JIOIAM TpYyIa,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOrO Tpyaa. CTpeMsiuiics K GOpMHPOBAHUIO B
CETEeBOM Cpe/ie TMYHOCTHO U NMPOPECCHOHANIBHOIO KOHCTPYKTUBHOTO «IIU(PPOBOTO
CIEe.

JIP  23. Ilomyuyenne oOOy4arOIIMMHUCS BO3MOKHOCTH CaMOPAacKpBITHS U
caMopeann3anys JUYHOCTH.

JIP  30. OcyuiecTBisitouuii MOMCK W HMCHOJb30BaHWe HUH(OpManuu,
HeoOxomuMon  Juisi  d(PPEeKTUBHOrO  BBIMOJTHEHHS  PAa3IMYHBIX  3aj]ad,

poheCCUOHATIBHOTO M JINYHOCTHOTO Pa3BUTHSI.

1.4. KojuyecTBO 4YacoB Ha OCBOeHHe pabGoueil mporpamMmbl Y4ueOHOI

AUCHHUIUIMHBI B COOTBETCTBUM ¢ YueOHbIM muianoMm (YII):

MaKCHMaJbHOW yueOHON Harpy3ku oOydaromerocs /2 yaca, B TOM YHCIIE:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 58 4acos;

CaMOCTOATENbHOM paboThl 00yyJaronierocs 2 yaca.



2. CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCHUAIIJINHBI
2.1. O0bem y4eOHOM TUCUMILIMHBI U BUbI Y4e0HO# padoThl

Ouynas ¢popma 00yueHust

O6bem
Buna yuyeoHoit padoThI
4acoB
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 72
O6s13aTe/ibHAsI AyIUTOPHAN YueOHasi Harpy3ka (Bcero) 58
B TOM YHCJIC:
JIEKIUU 34
MPAKTUYECKUE 3aHATHUS 24
71a00paTOPHBIEC 3aHITHUS
CamocrosiTesibHast padoTa o0y4yariuerocs (Bcero) 2
IIpome:xxkyTounas arrectauus B popme 3k3amena B |11 cemecTpe 12
3aouHasi popma o0yueHust
Oo0bem
Bup yyeOHo# padoThI
4acoB
MaxkcumanbHasi yueOHast HAarpy3ka (Bcero) 72
Oobs13aTesibHAs Ay IUTOPHAS yueOHasi HArpy3Ka (Bcero) 12
B TOM YHCJIE:
JICKIINH 8
MPAKTUYECKUE 3aHATHUS 4
Ja00paTOpPHBIC 3aHITHUS
CamocrosiTesibHasi padoTa 00y4yaromerocs (Bcero) 60

Ilpomesrcymounaa ammecmayun’ TOMallHsAS KOHTposibHas padorta (1 Kypc) u

sk3ameH (1 kypc)




2.2. TemaTH4ecKHii IVIaH U COAEPKAHME Y4eOHOM TN CHUITUHBI

1

2

4

HaumeHoBaHue pa3jie/ioB
H TeM

Conep:kanue y4eOHOTr0 MaTepuaJia, MIpaKTUHYeCKUue U
JladopaTopHbIe 3aHATHSL, CAMOCTOSITeIbHasl padoTa 00y4yaouuxcs

O0BbeM yacoB

YpoBeHb ocBOEeHMS,
(¢popMmupyembie KOMNIETEHUNHH,
JIMYHOCTHBIE Pe3yJIbTaThl

BBenenue Conep:xaHue yueOHOro MaTepuaJia 2 1,
MaremaTika ¥  HAyYHO-TEXHHYECKHMW MPOrpPECC; IMOHIATHE O OK 01-04, JIP 2, JIP 30
MaTeMaTUYeCKOM MOJENUpOBaHUU. Poib MaTeMaTMKU B MOJATOTOBKE
CHEIUAUCTOB CPEAHETr0 3BEHA JKEJE3HOJOPOKHOTO TpaHCIopTa U
dbopMupoBaHun 001UX U TPOGECCHOHATBHBIX KOMITETEHIIUH
Pa3zneu 1. Jluneiinas 4 2,
ajredopa V1,V¥2,V¥3,V5, 31, 32, OK02,
OK 03, OKO0 4, IIK1.1, IIK 1.2,
JIP 2, JIP 4, JIP 23, JIP 30
Conep:xanue yueOHOro MaTepuaJia 4
KommiekcHpie dnciia W WX TEOMETPUYECKas HWHTEpIpeTaiusl.
JlefictTBusT ~ HaJ ~ KOMIUIEKCHBIMM  YHCJIAMH,  33JaHHBIMH B
anredpanveckodl M TpuroHomerpuueckoil ¢opmax. IloxazarenbHas
¢dbopma 3anucu kKomIuiekcHoro uncia. @opmyna Ditnepa. [Ipumenenue
KOMIUIEKCHBIX YHCEJI TIPU PelIeHU: MPodeCcCHOHATBHBIX 337124
B TOoM 4nciie NpaKTHYECKUX U JJa00PATOPHBIX 3aHATHIT 2
IIpakTnyeckoe 3ansitue Ne 1 2
KommiekcHble yncna u 1eiCTBUs HaJl HUMU
Pa3zaen 2. OcHOBBI 6 V1,VY2,V 4,31, 32, OK 04,

JAMCKPETHON MAaTeMATUKHU

11K 4.1, JIP 2, JIP 4, JIP 23, JIP 30




Tema 2.1. Teopust Coaepixanue yueOHOro MaTepuasa 4 2,
MHOKeCTB MHoxecTBO U ero sjnemMeHThl. [lycTtoe MHOXKeCTBO, MOJMHOMXECTBa V1,V2,V 4,631, 32, OK 04,
HEKOTOpPOro MHOXKecTBa. Onepaluu HaJl MHOXXECTBAMMU: MIEPECEUCHHE 11K 4.1, JIP 2, JIP 4, JIP 23, JIP 30
MHOXKECTB, OOBEIUHEHHE MHOXECTB, JIOTIOJHEHHE MHOKECTB.
OtHomienusi, ux BUIbl U cBoMcTBa. Jlumarpamma Oilepa-Benna.
UucnoBble MHOXeCTBA. VcTopus BO3HUKHOBEHHUS MOHITHUS «Tpady.
3anaun, npuBoAsAIIUe K MOHATHIO Tpada. OCHOBHBIC MOHSATHUS TEOPUHU
rpadoB. IlpuMeHneHue TeopuM MHOXECTB U TEOPUH TIpadoB MpHU
pemeHnn MpoheCCHOHATBHBIX 33124
B ToM 4nciie npakTHYECKUX M JJA00PATOPHBIX 3aAHATHI 2
IpakTuyeckoe 3ansitue Ne 2 2
[Toctpoenue rpada mo ycioBUIO CUTYallMOHHBIX 3a/1a4
CamocrosiTe/ibHasi padoTa 00y4yaouuxcst 2
JlericTBus Hai MHOKECTBAMU
Pa3nea 3. 30 V1, 31, 32, OK 01, OK 03, OK 4,
MartemaTHyecKHid aHAIN3 IIK 4.1, JIP 2, JIP 4, JIP 23, JIP 30
Tema 3.1. Conep:xaHue yueOHOro MaTepuasa 10 2,
JAudppepennuaibHoe u ITpousBonnas ¢yHkuuu. I'eomerpuyeckuii U (QuU3MYECKH CMBICT V1,31, 32, OK 04, JIP 2, JIP 23,
HHTErpajbHoe npousBogHOM (yHKuMU. [Ipunoxenne npPoU3BOAHOW (QYHKIUU K JIP 30
HCYHUCJIeHHE pElIeHHI0  pa3NU4YHbIX  3amad.  WHTerpupoBaHue  (QyHKUIUH.
OnpeneneHHblit WHTErpall. dopmyna Herotona-Jleitonumna.
[IpunoxkeHue OMNpEeAeNIEHHOIO0 HHTErpalia K PEIICHUIO Pa3IndHbIX
MIPUKJIATHBIX 3a/1a4
B ToM 4nc/ie MpaKTHYECKUX U JA00PATOPHBIX 3aHATHI 4
IIpakTnyeckoe 3ansaTue Ne 3 2
[TpounzBoaHas QyHKINS U €€ MPUITOKECHHE.
IIpakTuyeckoe 3ansitue Ne 4 2

Brramcnenne TCOMETPUUCCKUX, MEXaHUYCCKUX n (1)I/ISI/I‘I€CKI/IX
BEJIMYMH C TOMOIIBI0 HHTETPaJbHOTO HCUMUCICHUS IpPHU PpEILICHUU
npodeccnoHaNbHbIX 3a1au.




Tema 3.2. O0bIKHOBEHHBIE

Conep:xanue y4eOHOro MaTepuaJia

2,

nuddepeHnuanbHbIE JuddepeHnmranbaple ypaBHEHHUS TIEPBOTO U BTOPOTO MOPSIIKA. V1,V¥2,31, 32, 0K 01, JIP 2,
YPaBHEHUA Juddepennnanbabie ypaBHEHHS € pa3aeISIONIIMUCS TIEPEMEHHBIMU. JIP 4, JIP 23, JIP 30
OnHoponHBIE YpaBHEHUS MEPBOro mopsijika. JIuHelHble 0HOPOJHBIE 8
ypaBHEHHS BTOPOTO MOPS/IKA C TOCTOSHHBIMU KO3 (HUITUCHTaMHU
IIpumeHeHne OOBIKHOBEHHBIX UG (EepeHINATbHBIX ypaBHEHUH NpU
peneHnH npohecCHOHATBHBIX 33124
B TOM unciie NpaKTHYeCKUX U JT1A00PATOPHBIX 3aHATHI 4
IIpakTuyeckoe 3ansaTue Ne 5 2
Bbruucnenue paboThl, COOTBETCTBYIOIIEH CMELICHUIO IOPIIHS,
COJiepKallerocst BHYTpU  LMJIMHApPA  Hacoca, IMpU  IOMOIIU
mudepeHIMaTBEHOTO YpaBHEHUS
IIpakTyeckoe 3ansaTHe Ne 6 2
Pemmenue npodeccuoHaIbHbIX 3a1a4 Ha BBIYHUCIICHHUE
HU30TEPMUYECKOTO paciupeHus rasa IOCpEeACTBAM
middepeHManbHbBIX  ypaBHEHUH. BblunciaeHue paboThl  CHUIBL,
MPOU3BEICHHON MPU NPSIMOJIMHEHHOM JIBUKEHUU
Tema 3.3. Coaep:xanue y4e0HOro MaTepuasa 6 2,
JAudpepennuaibubie JuddepernunanbHble ypaBHEHHS B YACTHBIX TPOU3BOIHBIX. V¥1, 31,32, 0K 01, I1IK 4.1,
YPABHEHHUS B YACTHBIX [Ipumenenne  auddepeHunanbHbIX  ypaBHEHUH B YacTHBIX JIP 23, JIP 30
NPOU3BOIHBIX IIPOM3BOIHBIX MPH pelieHHH PO eCcCCHOHATBHBIX 3a1au
B ToM 4uciie npakTHYeCKUX U JA00PaTOPHBIX 3aHATHIT 2
IIpakTuyeckoe 3ansaTue Ne 7 2
Pemenne 3amad Ha COCTaBIEHHE IPOU3BOJICTBEHHOIO IIIaHA IIPH
IUTAHUPOBAHUM TEXHOJOTMYECKOr0 MLHMKIJIA SKCIUTyaTalMd MalluH |
000py/I0BaHUs HA TPAHCIOPTE
Tema 3.4. Psaabl Conep:xxanue y4yeOHOro MaTepuaJia 4 2,
Uucnosble psapl. [Ipu3Hak CcXOAMMOCTH YHCIOBOTO psijga IO V1, 31, 32, OK 02, OK 03,
HNanambepy. PasnokeHune mnoibIHTErpanbHOM (QYHKIMH B psld. [IK 4.1, JIP 4, JIP 23, JIP 30
Crenennele psaasl Makinopena. IIpuMeHeHue 4MCIOBBIX PSIOB IIPH
penieHrny npodecCHoHAIbHBIX 3a7au
B ToM 4nciie NpaKTHYeCKUX U JJA00PATOPHBIX 3aHATHI 2




IIpakTnyeckoe 3ansiTue Ne 8
OueHka pe3yslbTaTOB TECTOBOTO OJKCIEPUMEHTa A(PPEKTUBHOCTH
paboOTbl  MEXaHM3MOB M OOOPYAOBaHHS  KEJIE3HOJIOPOKHOTO
TPAHCIIOPTA 110 CPEICTBAM OIPECIICHNS CXOIUMOCTH YHCIOBOTO psja
1o npusHaky Jlamambepa

KonTtposbHasi padora no teme: «MareMaTHYeCKHd aHATU3)»

Pa3nes 4. OcHoBBI Teopuu
BEPOATHOCTEN U

V1,31, 33, OK 01, OK 02,
OK 03, I1K 4.1, JIP4, JIP 23, JIP

MATEeMATHYECKOIH 30
CTATHCTHKH

Tema 4.1. Teopus Conep:xanue yueOHOro MaTepuaJia 2,
BEPOATHOCTEI [TonsTne xomOmHaTOpHOW 3amaum. Dakrtopman uyucia. Bumbl V1, 31,33, OK 01, OK 02,

COEJIMHEHUI: pa3MelleH s, IEpEeCTaHOBKH, COUETaHUs U UX CBOMCTBA.
[IpumeHenne KOMOMHATOPUKM TPH PEUICHUH MPO(HeCcCHOHAIBHBIX
3ajau.

CrnyqailHBIA ~ DKCIIEPUMEHT, JJIEMEHTApHBIE HCXOHbI, COOBITHS.
OmnpeneneHue  BEpPOATHOCTH:  KJIACCHYECKOE,  CTATUCTUYECKOE,
reOMETPUUYECKOE; YCIOBHAs BEPOATHOCTb. Teopembl CIOXKEHUS U
YMHOXEHUS BepossTHOCTEN. PopMyra OHON BepoATHOCTH. Dopmyita
bepnymnmu. CiydaliHple BENMYMHBI, 3aKOHBI UX paclpeiesieHus |
YHCJIOBBIC XapaKTCPUCTHUKHU. Maremaruaeckoe OXUJgaHue u
mucnepcus. IlpumeHeHHe TeopuM BEPOSTHOCTEH IIPU  PELIEHUU
npodeccuoHaIbHBIX 3aJa4

B ToMm uucie NMPAKTUYICCKUX U naﬁopaTopm)lx 3aHATHIl

IIpakTyeckoe 3ansaTue Ne 9
Pemenne KOMOMHATOPHBIX 3a/Jay MpPU OpPraHU3ALMHM TEXHUYECKOM
SKCIUTyaTalldl MallMH ¥ OO0OpYZOBaHUS Ha KeJIEe3HOJOPOKHOM
TpaHCIopTe

OK 03, 1K 4.1, JIP 4, JIP 23,
JIP 30

10




IIpakTnueckoe 3ansaTue Ne 10
Pemenne 3aay Ha HAXOXKICHUE BEPOSATHOCTH COOBITHS IPH M3YYECHUH
U TUIAHUPOBAHUHU TEXHOJIOTUYECKOTO IMKIA SKCIUTyaTallud MAallMH U
000pyTOBaHUS JKEIE3HOAOPOKHOTO TPAHCIIOPTA

Pa3nen 5. OcHoBHBIE 10 V2,32, OK 01, OK 02, OK03, OK
YHUCJIeHHbIE METOIbI 4, TIK 4.1, JIP 2, JIP 4, JIP 23,
JIP 30

Tema 5.1. YUucsennoe Coaep:xaHue y4eOHOro MaTepuaJia 4 2,
auddepeHupoBanue [lonsatne o  uumcnenHoM  jauddepenumpoBannn.  PoOpMyIIBI ¥2,32,0K 01, OK 03, ITIK4.1,

MPUOIMIKEHHOTO muddepeHnrpoBanus, OCHOBaHHbIE Ha JIP 2, JIP 4, JIP 23, JIP 30

MHTEPHOJIHMOHHBIX (opmynax HeioTona. [IpumeneHue 4ucieHHOTO

auQQepeHIIMPOBaHUs P pelieHUH TPo(hecCHOHAIBHBIX 3a/1au.

B ToMm 4uciie npakTHYeCKUX U JJA00PATOPHBIX 3aHATHIA 2

I[IpakTHyeckoe 3ansaTue Ne 11

Pemenue 3amad Ha cocTaBlIieHHE MPOU3BOJACTBEHHOIO IIIaHA IIPU 2

IUIAHUPOBAHUM TEXHOJOTMYECKOr0 LHMKJIA HKCIUTyaTalMd MalluH |

000pyI0BaHUs Ha TPAHCIOPTE
Tema 5.2. Yuciennoe Conep:xaHue yueOHOro MaTepuaJia 4 2,
pemieHne 00bIKHOBeHHBIX |[loHATHE O uYMciIeHHOM pemeHuH AuddepeHInalIbHBIX ypaBHEHUH. ¥2,32,0K 02, OK 04, JIP 2,
auppepeHHAIBHBIX Meton Diinepa nnsi pemieHuss OOBIKHOBEHHBIX UG (epeHINaTIbHBIX JIP 4, JIP 23, JIP 30
yYpaBHeHMii ypaBHeHui.  [IpumeHeHne  MeToga  YMCIEHHOTO  PELICHMS

¢ depeHINaIbHBIX YPaBHEHUH MTPHU peleHUH MPOo(hecCuOHATBHBIX

3a/1a4

B ToM 4unciie npakTHYeCKUX U JJA00PATOPHBIX 3aHATHI 2

IIpakTnyeckoe 3ansaTue Ne 12 2

Onpenenenre KOMUYECTBAa 3JEKTPOIHEPTUU, 3aTPAuYE€HHOW Ha TATy
MOE€3/10B, B 3aBUCHMOCTH OT IUIaHa W NMPO(UIA MyTH HOCPEICTBOM
MeTosa Oijepa U peuieHus OOBIKHOBEHHBIX AU(epeHInaTbHbIX
ypaBHEHUN

11




Tema 5.3. UnuciaenHnoe
HHTErPUPOBaHHE

Coaepixanue yueOHOro MaTepuasa
IlonsiTiE O YHMCIEHHOM HWHTETpUpOBaHUU. DOPMyJBI YHUCIEHHOTO
UHTErpUPOBaHUs NPAMOYrojibHUKA U Tpaneuuil. ®opmyna CumicoHa.
AOGcoytoTHas MOTrPEIIHOCTh  IPU  YHMCICHHOM HMHTErPUPOBAHMU.
[IppuMeHeHHEe  YUCIEHHOTO  MHTEIPUPOBAaHUA  JUIL  PELUCHMS
poecCHOHATIBHBIX 3aau.

B ToMm yucae NMPAKTUYCCKUX U J'IaﬁopaTOpHLIX 3aHATHIl

2
¥2,32,0K 02, OK 04, JIP 2,
JIP 4, JIP 23, JIP 30

IIpome:xxyTouHasi arrecTanus (3K3aMeH)

12

Bcero:

72

J1J1st XapaKTepUCTUKU YPOBHS YCBOEHUS y4eOHOT0 MaTepHralia UCIOIb3YIOTCS CIASAYIOMNUe 0003HAUCHHUS:

1. — o3HakoMuUTENbHBIN (Y3HABAHHE paHEE U3YUEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOayKTUBHBIN (BBITIOJIHEHHUE JEATEILHOCTH 110 00pa3sily, MHCTPYKIIMH WK TIOJT PYKOBOJICTBOM);

3. — MPOIYKTUBHBIN (IUTAHUPOBAHKUE U CAMOCTOSITEIIFHOE BBHITIOTHEHUE JIEATEIHbHOCTH, PEIICHNE TPOOIEMHBIX 3a71a4)
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3 YCJOBUS PEAJIM3ALIUA ITIPOTPAMMbBI YYEBHOI
JANCHUITJIMHBI

3.1 TpeboBanus K MHHMMAJLHOMY MAaTepPUHAIbHO-TEXHHUYECKOMY

o0ecre4eHmIo:

Y4yeOnast gucnuIiMHa peanusyercs B ydeOHom kabmHere Ne 401

«Maremaruka. [Ipukiiagnas maTeMaTuKa.

O6opynoBanue yueOHOro KaOUHeTa:

— TI0CaJI0YHbIE MECTA MO KOJIMYECTBY O0YUYaIOIINXCS;

— pabouee MeCTO MpenoiaBares;

- crenn: «[uddepeHuupoBanne M HHTErpUpOBaHHE (QYHKUMNA OAHOM
nepeMeHHoOU ((popMyJibl U paBuiia)»;

— rurakaTtel: «KoMIUIeKCHBIE yuciaa M JEUCTBUS HAJ HUMW», «UHCIIOBBIE
MHOXECTBA M OINEpallMd Haa HUMW», «BeposaTHOCTh COOBITHS,
«TeopeMbl CnOKEHUST W YMHOXEHHsS BEPOSTHOCTEN», «ClydalHbIe
BEJIMYUHBl U HX XapaKTEPUCTUKW», «JIMHEHHOE NpOrpaMMHUpPOBAHHEY,
«Dopmynbl  MPAMOYTOJIBHMKOB M Tpameluil  JJIsi  YUCIECHHOIO
WHTEIPUPOBAHUSY;

— KOMIUIEKT AJIEKTPOHHBIX MaTEpPUAJIOB;

— 3aJaHus JUIsl KOHTPOJIbHBIX paldoT;

— OK3aMCHAIIMOHHBLIC MaTCPHAJIbI.

TexHuyeckue cpefcTBa 00yUyeHHs] paboyero MecTa MpernojaBaTelisi: HOyTOyK
C JIMLIEH3UOHHBIM MPOTPaMMHBIM OO€cTieYeHHEM, NEPEHOCHOE MYJIbTUMEIUITHOE
obopynoBaHue (MMPOEKTOP U MPOCKIIMOHHBIN 3KpaH), JOKadbHasl CETh C BHIXOJIOM B

Internet.

3.2. MupopmanuoHHoe odecneyeHre peasu3anu NporpaMmmMbl
Jns  peanuzanuu  mporpamMMbl  OMONIMOTEUHBIM (OHI 00pa3zoBaTeNbHON
OpraHM3ald HMMEeT TeYaTHhe M  DJIIEKTPOHHBIE O00pa3oBaTENbHBIE U
UH(GOPMAIIMOHHBIE PECYPCHI, UCIIOJB3YEMbIE B 00pa30BaTEILHOM MPOIIECCE.
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IlepeyeHbr peKOMeHAYeMbIX Y4YeOHbIX W3JAHUH, JONMOJHUTEJIbHOM

Jureparypbl UHTEpHET- pecypcoB, 0a3bl JAHHBIX O0UOJIHOTEYHOT0 (pOHIA:

3.2.1. OcHOBHBIC HCTOYHUKH:

1. T'onuapenko B.M., Jlunmarua JI.B., PeimoB A.A. DleMEHTBHI BBICIICH

MareMatuku: yueoOnuk.— M.: KHOPYC, 2020.

3.2.2. JlonoJiHUTEIbHBbIE HCTOYHUKH

1.

bimnoBa, C.II. Maremaruka. IIpakTuKym [JIsi CTYJIEHTOB TE€XHUYECKHUX

cnermansHOcTei / C. I1. brmnoBa. — 2-e usn., crep. — Cankt-IletepOypr:

Jlans, 2023. — 196 c¢. — ISBN 978-5-507-45891-2. — Tekcr :
ANEKTpOHHBIN // JlaHb : sneKTpoHHO-OmONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/291170. — Pexum pnoctyma: aias aBTOPH3.
II0JIb30BATEIIEH.

Hemunosuy, b. I1. J{uddepennmansasie ypaBHeHUd : yuyeOHOe mocoOue
s By3oB / b. Il. Jlemunosuu, B. II. MoneHoB. — 6-e u3md., crep. —
Cankr-IletepOypr : Jlans, 2022. — 280 ¢. — ISBN 978-5-8114-9441-5. —
Tekcr : 3nekTpoHHBIN / JlaHb : 37I€KTPOHHO-OMOIMOTEYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/195426. — Pexum nmoctyma: s
aBTOPU3. MOJIB30BATENEH.

31064, T. C., Marematuka. [Ipaktukym : yueoHoe nocodue / T. C. JI3r00a.
— Mocksa : Pycaitac, 2023. — 202 c¢. — ISBN 978-5-466-03198-0. —
URL: https://book.ru/book/949694. — TekcT : 3IeKTPOHHBIN.

3enkoB, A. B. Unucnennsie MeTosl : yuebHoe nocodue / A. B. 3eHKOB ;
HayuHbli penaktop B. B. Ilnemes. — ExarepunOypr : Yp®VY, 2020. —
124 c. — ISBN 978-5-7996-1781-3. — Texkct : anexkTpoHHbIH // Jlanb :

AJICKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/98347. — Pexum nocrtyma: miasi aBTOpPUS3.
MOJIb30BATEIICH.

Cenpix, U. FO. uckpernas maremarwka : ydeOHoe mocoome / M. HO.
Cenpix, 0. b. I'pebennukoB. — Mocksa : KaoPyc, 2021. — 329 ¢. —

ISBN 978-5-406-05751-3. — URL.: https://book.ru/book/938234. — Tekct
14



: QJIEKTPOHHBIMN.

3.2.3 Ilepedyenb npogecCHOHATBHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX

CIIPABOYHBIX CHCTEM:

1. Hayunas snekrponnas ouomuoreka (HOB). — URL: http://www.elibrary.ru.
— TeKCT: 3JIEKTPOHHBIN.

2. OtkpeiThiid koutepxk. Marematnka. — URL: https://mathematics.ru/ . —
TeKCT: BJIEKTPOHHBIMN.

3. ®enepanbHbI LEHTP HHPOPMAIMOHHO-00Pa30BaTEIBHBIX PECYPCOB. —
URL.: http://fcior.edu.ru/. — TekcT: 351eKTPOHHBIH.

4. Dnextponnas oubmmoteka. — URL: www.math.ru. — TekcT: a1eKkTpoHHBIH.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHU

YYEBHOM JUCHUATIIMHBI

KOHTpOJII) N OHOCHKa PpPe3yJIbTATOB OCBOCHUA yqe6HOI‘O AU CTUITIINHBI

OCYHICCTBIACTCA IPCIIOAABATCIICM B IIPOLECCC IMPOBCACHUSA TCOPCTUUCCKUX H

IMPaKTHYCCKUX 3aH$ITI/II>'I, BBIITOJIHCHU A O6yanOHIHMHCH HHIWBUAYaJIbHBIX 3aHaHHﬁ

(moAroTOBKA COOOIICHUH U TIPE3CHTAINN).

[IpomexyTouHas arrectauus B popMe IK3aMeHa.

Pe3yabTarsl 00yueHust

IToka3aTeu oleHKH

q)OprI U ME€TOAbI KOHTPOJIsA
N OIICHKHU pe3yJibTaTOB

(¥, 3, OK/IIK, JIP) pe3yJabTaToB oBysenus
Ymerb:
V1. [IpumeHsTH [IpumensTH (hopMyJTBI OreHka yCTHOTO OIpoca,
MaTeMaTUYeCKUEe METOIbI mubdepeHIMpOBaHUS COOOIIEHUH, T0KIIa/I0B,;
QG GepeHIaIbHOTO | GyHKIU; TEKYIIUHA KOHTPOJIb, 3aIIATA
MHTErPAJIbHOTO UCYUCIICHUS HaxOJIUTh 3HAYEHUS MPaKTUYECKUX 33JIaHU;
AJId pCUICHU A OMMPCACIICHHBIX HHTCI'PAJIOB; Ha6JHOIIeHI/Ie H OKCIICPTHAA
npodeccuoHaNbHBIX 3a7a4 NPUMEHATh  IPOU3BOJIHBIE OLICHKA BBITIOJIHEHHS

OKO01-04
I1K4.1
JIP2
JIPO4
JIP23
JIP30

JUISL PEIICHUs] TPUKIIATHBIX
3a/1ay;

MPUMEHSATH  OINPEICIICHHBIN
UHTErpall Uil  peuieHus
MIPUKJIAHBIX 33]1a4;
HaXOAUTh oOlee peleHue
JIMHENHOT O ypaBHEHUS
MEPBOTO MOPSJIKA;

HaxXOJIUTh YACTHOE pEelIeHNE
JUHEWHOTO ypaBHEHUS
MIEPBOTO TIOPSJIKA;

HAXOAWTh OOIIMN HHTErpaj
JIMHEHHOT O OJTHOPOJHOTO
YpaBHEHUS MEepPBOTO
MOPSI/IKA,;

pemiaTth ypaBHEHUS c
pa3aenomuMucs
MEPEMEHHBIMU;

HaxoJUTh oOIee pernieHne
YpaBHEHUS BTOPOT'O
MOpsiIKa C  TIOCTOSIHHBIMU
Kod(duleHTamu;
HaxoJUTh oOIee pernieHne
YPaBHEHUN  JOIyCKaOLIUX
MOHIKEHUE TIOPSIKA;

HaxoauThb 1-TBIE YJICHBI
YHUCJIOBOI'O psaaa,
HaXO0aUuTh YaCTUYHBIC

VHIMBUYyaIbHBIX 3aJIaHHI,
CaMOCTOSITENTBHBIX PadoT
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CYMMBI YHCJIIOBOTO PsIZIa;

- TPUMEHATH  HEOOXOIUMBII
MPU3HAK CXOJIUMOCTH
YHUCJIOBBIX PAJIOB;

- HCCIeNoBaTh  psAABl  Ha
CXOJMMOCTb C ITOMOIIBIO
Merona  [amambepa wu
Metoaa Koy,

— HaXxOIMTb PaUyC CXOIMMOCTU
CTETMIEHHOTO Psa;

- pemarh TPUKIAJHBIE U
npodeCCHOHANIBHBIC 3a7auu
METOJaMH

nuddepeHIaIbHOTO u

MHTETPaJIbHOT0 UCUUCIIECHUS
V2. IlpuMeHsTh OCHOBHBIE - Pemarp npocreiimue | Y CTHBINA onpoc, HaOo1eHne
MOJIOKEHUS TEOPUU KOMOWHATOPHbBIE 3a7a4u Y DKCIIEPTHAs OLICHKA
BEPOSITHOCTEN U METOJIOM Tiepedopa, a TaKkxKe BBIITOJIHEHU S, 3AL{UTHI
MaTeMaTUYECKON CTaTUCTUKHU c HCIIOJIb30BAHUEM MPAKTUYECKHUX PadoT;

B IIpo(hecCHOHANBHOM
JIeSTeTbHOCTH
OKO01-03

[1K4.1

JIP4

JIP23

JIP30

U3BECTHBIX (hOpMYIT;

— BBIYHUCIATH B HpOCTCfIHIHX
ciyvasx BEPOSITHOCTH
COOBITUH Ha OCHOBE
MO/ICUETa YUCJIA UCXO/IOB;

— MPOBOAWTH OIICpallii HaI
COOBITHSIMH M HaXOAWUTh UX
BEPOATHOCTH;

— COCTaBIIATh 3aKOH
pacrpeeneHuss Ciay4aiHon
BEJIMYMHBl M HAXOJUTh HX
YHCJIOBBIC XapaKTEPUCTHUKHU;

- pewmwars TNPUKIAIHBIE U
npoQeCCHOHANIbHBIC 3a7auu
IIOCpPEACTBAM TEOPUHU
BEPOSITHOCTEN 51
MaTeMaTUYeCKOM
CTaTUCTUKH

WHIUBH/yaIbHBIC 3aJaHN,
COOOIIEHNS, JOKJIAOEI,
caMmocCTosTeIbHas paboTa

V3. HUcnonp30BaTe MpUEMBI U
METO/IBI MaTeMaTHIeCKOTO
CHHTE€3a W  aHajgu3a B
Pa3INIHBIX
npohecCHOHATBHBIX
CUTYAaIHIX

OK02-OK04

[1K4.1

JIP2

JIP4

JIP23

JIP30

- Haxoauts npubau-xeHHoe
3Ha4eHUE OIPEeIIEHHOIO
UHTEr-paa;

- HaxXoAWTh NPUOIMKEH-HOE

3HaYeHHWEe IPOU3-BOJHOU
(GyHKIIUU B TOUKE;
- pewaThb nuddepen-

LHAAJBHBIE YPABHEHUS C

ITOMOIIBIO YU CJICH-HBIX
METO/IOB;

- pemathb MIPUKJIAHBIC
3aladyl = [0  CPeACTBaM

YHUCJICHHBIX MECTOA0B

Habmtonenue u sxcniepTHast
OII€HKAa BBIIIOJTHECHUA
IIPAKTUYECKUX U
CaMOCTOSITENIbHBIX PadoT,
OLIEHKa MMCbMEHHBIX 3aJJaHUU

V4. YMenue pemarth 3aaauu
JIUCKPETHOM MAaTEMaTUKHU

- IlpoBoauTh omepanuu Hajg
MHO>KECTBAMU nu nux

Hab6monenue n sxcniepTHas
OIICHKA BBIIIOJITHCHUA
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OKO04
I1K4.1
JIP2
JIP4
JIP23
JIP30

3JIEMEHTaMU,;
pelaTs NpUKIaJHbIE 3a0a41
II0 CPEACTBaM JUCKPETHOU
MaTEMaTUKHU

MPaKTUYCCKUX U
CaMOCTOATCIIbHBIX pa60T,
OLICHKA YCTHOI'O OoIIpoca u

IIMCBbMCHHBIX 3a,[[aHI/II71

V5. VYmMenme uUCHoIb30BaTh
METO/Ibl TMHEHHOM anreOphl
OK02-04

Ocy1iecTBISTh nepexon
Mexay (opmamu  3amucu
KOMILJIEKCHOTO YHCJIa;

Habmtonenue u sxcniepTHast
OLICHKA BBIITOJIHCHHS
NPaKTUYECKUX U

[IK1.1 BBEIINOJIHATL JEUCTBUS HaL CaMOCTOSTEIIbHBIX padoT,
[1K1.2 KOMIUIEKCHBIMU ~ YHCJIAMH, OLIEHKa YCTHOTO OITpoca 1
JIP2 3aJaHHBIMUA B MMUCbMEHHBIX 3aJaHUuN
JIP4 anredpanvecKou,
JIP23 TPUTOHOMETPUUYECKOMN u
JIP30 noKa3aTeIbHON Gopmax;

NPUMEHSTh  KOMIUIEKCHBIE

qucia npu peteHun

MPAKTHYECKHUX u

IpodecCHOHANIBHBIX 3aj1au
3HaTh:
31. OcHoOBHBIE TOHSATHA | |- 3HATh OCHOBHBIE (POPMYIIBL, OneHka BbINOJIHEHUS
METO/IBI MaTeMaTHUYeCKO- | OMpeAeNieHuss U TEOPEMBI MUCBMEHHBIX padoT,
JOTMYECKOIO0  CHHTE3a M | MaTeMaTUYeCKOTo aHajlu3a, COOOIICHNH, TOKIJIAZIOB
aHaim3a JIOTUYECKHUX | JHUCKPETHOM  MaTeMaTHKH,
YCTPOMCTB KOMOWHATOPHKH,
OKO01-04 CTaTUCTUKM WU TEOpUHU
[1K4.1 BEPOSITHOCTEM, UMCIEHHBIX
JIP2 METO/OB;
JIP4 OCHOBHBIE TIOHATVS, IIPUEMBI
JIP23 Y METOJBI MATEMATHUYECKOTO
JIP30 CUHTE3a U aHaJIn3a

JIOTUYECKHUX YCTPOUCTB

32. CrniocoOsl pelieHus
NOPUKIAJHBIX 337a4 METOJ0M
KOMIIJIEKCHBIX YHCEII

OKO02-04

[K1.1

[1K1.2

JIP2

JIP4

JIP23

JIP30

3HaTe OCHOBHBIE MOHATUA U

bopmyTBI TEOpUn
KOMIIJIEKCHBIX YHCEII,
croco0oB peleHus
IMPUKITAAHBIX 3a1a4
METOJIOM KOMITJIEKCHBIX
qHCen

O11eHKa BBIMTOJHEHUS
MUCHhMEHHBIX padOT, YCTHBIX
OTBETOB, WHIMBHTyTbHBIX
3aJaHuM
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5. HEPEYEHB UCIHIOJIB3YEMbIX METOJOB OBYUYEHUSA

5.1 [TaccuBHBIE: NEKIMs, YTEHUE, OTIPOC.

5.2 AKTUBHBIC U HWHTEPAKTHUBHBIC. MO3TOBOW IITYpPM, TBOPYECKHE 3aJIaHMUS,
paboTa B MaJbIX TPYyIIax, U3yYEeHUE M 3aKPEIUICHHE HOBOTO WH(MOPMAIIMOHHOTO
Martepualia, MHTepaKTUBHAS JICKIIUSI, padoTa C HAIJISIIHBIM MOCOOMEM, TPOEKTHBIN

MECTOM.
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