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1 TMACHOPT PABOYEN TPOT'PAMMBI YYEEHOM
JANCHUITJINHBI
1.1 O6aacTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

PaGouas mnporpamma yueOHOW mucummuiuHbl [lpuknangHas wMareMaTuka
SBJIIETCS] YaCThIO OCHOBHOW MPO(eCCHOHAIBHON 00pa30BaTeIbHON MPOTrpaMMbl —
IpOrpamMMBbl MOJATOTOBKH CHEIMANIUCTOB cpeaHero 3BeHa (nanee — OITOII TITICC3)
B cooTBeTcTBUU ¢ PI'OC s cnenumanbHocTH 08.02.10 CTpOUTENBCTBO KEIE3HBIX
JIOpOT, ITyTh U IIyTE€BOE XO35MCTBO.

[Ipu peanuzauumu pabodeil MpOrpaMmbl MOTYT HCIONB30BAaThCA Pa3IUUHbIE
oOpa3oBaTeIbHbIE TEXHOJOTMH, B TOM YHUCJE JMCTAHIIMOHHBIE 00Opa30BaTEIbHBIE
TEXHOJIOTHH, HJIEKTPOHHOE O0yUEHHeE.

Pabouass mporpamma y4eOHOM NHCHMIUIMHBI MOXET OBITh HCIIOJIb30BaHA B
npo(heCcCHOHATBHOM MOJArOTOBKE, MEPETNOATOTOBKE M MOBBIILIEHUN KBaJIM(UKALUU
pabouux 1o mpodeccusm:

14668 MoHTep nyTH;
18041 Curnanucr;

15572 Onepatop neheKTOCKOMHON TEIEKKH.

1.2 MecTto yueOHo#i aucuumiuabl B cTpykrype OIIOII-TIIIICC3:
JlucruniuHa  BXOAMT B IHMKI  MaTEeMaTHYECKOTO WM OOIIEro

CCTCCTBCHHOHAYYHOT'O y‘Ie6HOFO OUKIIA.

1.3 IliianupyemMble pe3yabTaTbl OCBOCHHUS Y4eOHOM AUCHUIIUHBI:
1.3.1 B pe3ynbTare 0CBOCHHS yueOHON JUCHUILUIMHBI 00YUYaIOIIUICS JTOJDKEH
yMeThb!
V1. [IlpumeHsAT, MaTeMaTH4YeCKHE METOAbl  AUPPEpeHInanbHOr0 U
MHTETPAJIbHOTO UCUMCIIEHUS ISl pelIeHUs TPO(EeCCHOHANIBHBIX 3a/1a4;
V2. IlpuMeHATb OCHOBHBIE TOJIO)KEHHSI TEOPUH  BEPOSITHOCTEH U

MaTE€MaTUYECKOM CTaTUCTUKU B HpO(i)@CCHOHaHBHOﬁ JACATCIBHOCTH,



V3. Hcnonib30BaTh MPUEMbl U METOJIbl MATEMATUYECKOTO CUHTE3a U aHAJIN3a B
Pa3TUYHBIX TPO(HECCHOHATBLHBIX CUTYAITHX;

V4. YMmeHue pemiath 3aa4u JUCKPETHOM MAaTEMATUKH;

V5. YMeHne ucnosib30BaTh METO bl TUHEHHON anreOps;

3HATD.

31. OcHOBHBIE MOHATHUS W METOJHI MAaTEMAaTHYECKO-JIOTUUYECKOTO CHHTE3a M
aHaJIN3a JIOTUYECKUX YCTPOWCTB;

32. CiocoOsbI PCIICHUA IIPUKIIAAHBIX 3aada4 MCTOJA0OM KOMIIJICKCHBIX YHCCII.

1.3.2 B pe3ynbTare 0OCBOCHUS yUeOHOU MTUCHUILUIMHBI 00yUJaronuics T0KeH
chOpMHPOBATH CIECAYIONINE KOMITETCHIINH:

- o0mme:

OK O0I. BsiOupats cnocoObl pemieHust 3amad  IpodeccruoHaIbLHOM
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA TIOWCKA, aHAIU3a W
UHTEpHpeTanuu nHhopMaIuu, 1 HHHOPMAITMOHHBIE TEXHOJIOTUH JIJIs1 BHITIOJTHEHUS
3a/1a4 MpodheCCUOHAIBHOU JIeSITENHbHOCTH;

OK 03. IlmanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE TNpo(deccrHoHaIbHOE U
JUYHOCTHOE pa3BuTHE, MpEAIPUHUMATEIIbCKYIO JEATEIIbHOCTD B
npodeccuoHaIbHON cdepe, UCTI0JIb30BaTh 3HAHUS 10 (PMHAHCOBOUW IPaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalUsIX;

OK 04. DddextnBHO B3aMMOJECHCTBOBATh M pabOTaTh B KOJJIEKTUBE H
KOMaH/jie;

- npo¢eccuoHAIbHBIE!

[1IK 1.1. BBINOAHSTH pa3IM4HbIE BUJIBI T€OAE3UNYECKUX CHEMOK;

[1K 1.2. OGpabatpiBaTh MaTepUaIbl T€0IC3NIECKUX ChEMOK;

[1IK 3.1. OGecnieurBaTh BBIMIOJHEHUE TPEOOBAHHI K OCHOBHBIM JJIEMEHTaM U
KOHCTPYKIIMU 3€MJIIHOTO TOJIOTHA, MEPEe3/I0B, MyTeBhIX U CUTHAJIBHBIX 3HAKOB,

BEPXHET0 CTPOCHHUS IIYTH;



[1K 4.1. IlnanupoBath paboTy CTPYKTYPHOTO MOJAPa3esieHus] MPU TEXHUUYECKOM

AKCILTyaTalK, 0OCITY>KUBAHUH U PEMOHTE ITyTH, HICKYCCTBEHHBIX COOPY>KEHHIA.

1.3.3 B pe3ynpTaTre OCBOEHHSA y4€OHOW AUCLUIUIMHBI pPEaTu3yeTcsi MporpaMma
BOCIIMTAHUSA, HANpPaBICHHOW Ha (OPMUPOBAHUE CIEAYIOIIUX JIMYHOCTHBIX
pe3ynbratos (JIP):

JIP 2. TlposBnsiomunii akTUBHYIO T'PAXKIAHCKYIO MO3ULMIO, 1EMOHCTPUPYIOIIUN
IPUBEP)KEHHOCTh  NPUHLMUIIAM  YECTHOCTH,  MOPSAOYHOCTH,  OTKPBITOCTH,
HPKOHOMHUYECKM aKTHBHBIM M yYacCTBYIOIIUN B CTYJEHUYECKOM U TEPPUTOPHAITBHOM
CaMOYIIPaBJI€HUU, B TOM YHCJE Ha YCIOBHSIX JI0OPOBOIBYECTBA, MPOLYKTHUBHO
B3aMMOJCHCTBYIOIMIA M  y4YacTBYIOIIMM B  JAESITEIBHOCTH  OOIIECTBEHHBIX
OpraHu3aIuu.

JIP 4. IlposiBnsromii ¥ AEMOHCTPUPYIONIMN YBaXK€HHE K JIOJIAM TpPYHa,
OCO3HAIOIINI [IEHHOCTh COOCTBEHHOTO TpyAa. CTpemsimuiicss K GOpMHUPOBAHUIO B
CETEBOI cpefie INYHOCTHO U MPOo(heCCHOHATBHOTO KOHCTPYKTUBHOTO «IU(POBOTO
cienar.

JIP  23. Tlonydyenue OOy4YAIOIMIMMHUCS BO3MOXKHOCTHM CaMOPACKPBITHS U
caMopeau3anys JINYHOCTH.

JIP  30. OcymecTBisifonuii MOMCK W HCHOJb30BaHWEe HWH(OpMaIuy,
HEeoOXoauMouW  Juisi  A(PQPEeKTUBHOrO  BBINOJHEHHWS  Pa3IMYHBIX  3a/ad,

HpO(I)eCCI/IOHaJ'H)HOFO N JIMYHOCTHOI'O pa3BUTHAI.

1.4. KoauuyecTBO 4YacoB Ha OCBOeHHe paldoueil mporpamMmbl y4eOHOM

JUCHMILUIMHBI B COOTBETCTBHU ¢ YueOHbIM mianom (YII):

MaKCUMaJbHOW y4eOHOM Harpy3ku o0ydaroierocsi 87 4acoB, B TOM YHCIIE:
00s13aTeNBHON ayIUTOPHOM YUeOHOM HArpy3KH o0ydaromerocsi 58 4acos;

CaMOCTOSITENIbHOM paboThl oOyuatoierocs 29 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLIAHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Ouynas ¢popma o0yueHnust

Oo6bem
Bun yueO6Hoii padoThI

4acoB
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 87
Oo0s13aTeIbHAA ayJUTOPHAA yYeOHAsI HArPYy3Ka (BCero) 58
B TOM YHCJIE:
JIEKIINHN 34
MIPAKTUYECKUE 3aHATHUS 24
71a00paTOpPHBIC 3aHITHUS
CamocrosiTesibHast padoTa o0y4yariuerocs (Bcero) 29

Ilpomesccymounas ammecmauus 6 gpopme rxzamena ¢ |11 cemecmpe




2.2. TemaTU4YeCKUM IVIAH U COAepKAHME YIeOHOM U CHUIINHBI

1 2 3 4
YpoBeHb ocBOeHUH,
Conep:kanue y4eOHOr0 MaTepuaJia, NpaKkTuiecKue
HaumenoBanue ¢popmupyembie
U J1a0opaTopHbIE 3aHATHS, CAMOCTONATEIbHAA padora |O0bemM yacoB .
pa3esioB U TeM KOMIIETeHLINH,
00y4aroIuxcs
JIMYHOCTHBIE Pe3yJbTaThI
BBenenue Coaep:xanue y4eOHOIro MaTepuaJjia 2 1,
MareMaTtka U HAQy4YHO-TEXHUYECKUN IPOIPECC; MOHITUE O OK 01-04, JIP 2, JIP 30
MaTeMaTU4eCKOM MOJIeTupoBaHund. Pojib MaremaTUKu B
MOATOTOBKE CIEUAIMCTOB CPEIIHETO 3BEHA
KEJIE3HOOPOKHOTO TpaHCTIopTa U (POpMUPOBAHUH OOLITUX U
po¢heCCUOHATIBHBIX KOMITETEHITUM
B ToM 4yMciIe TPAKTHYECKHUX M JTA00PATOPHBIX 3aHATHHI
CamocrosiTebHas padora o0yuyarwmerocs Ne 1 1
Marematuka B pohecCUOHATBHOU IEeATeTbHOCTH
Pa3nen 1. JIuneiinas 6 2,

ajreopa

V1,V2,V3,V5,31, 32,
OK02, OK 03, OKO 4,
MK1.1, TIK 1.2, JIP 2, JIP 4,
JIP 23, JIP 30




Conepxxkanue yueOHOro MmarepuaJia
KommuiekcHble 4nciia 1 uX TeOMETpUYECKass HHTEPIPETALUA.
JleicTBUSL Haa KOMIUIEKCHBIMU YHUCJIAMH, 33JaHHBIMA B
anreOpanyeckoll M TPUTOHOMETPUYECKOW  (opmax.
[lokazarenpHast ¢opmMa 3amucCH KOMIUIEKCHOTO 4YHUCIA.
®opmyna Dinepa. [IpuMeHeHE KOMIUIEKCHBIX YHUCEN TPU
penieHny npodhecCruoHaNbHbIX 3a1a4

B TOoM 4MciIe NPAKTHYECKHUX U JTA00PATOPHBIX 3aAHATHI

IpakTnueckoe 3ansitue Ne 1
KomMimiekcHple ynciia 1 IeMcTBUS HaJg HUMH. Pemenne 3amau
IUI. HAXOXKJICHUS TOJIHOTO COIMPOTHUBJIEHUS 3JEKTPUYECKOUN
L€ ITIEPEMEHHOTO TOKA C MOMOIIBIO KOMIUIEKCHBIX YHCEN

CamocrosiTeibHas padora o0yqyarmmxcs Ne 2
Komruiexkcurle uncna v IeicTBUA HaJl HUMH

Pasznen 2. OcHoOBBI VI1,V¥2,V4, 31,32, OK 04,
AUCKPETHOM IIK 4.1, JIP 2, JIP 4, JIP 23,
MaTeMaTHuKH JIP 30

Tema 2.1. Teopusn Conepxkanue yueOHOro MmarepuaJia 2,

MHOKECTB MHuoxecTBO u ero aneMmeHThl. llyctoe MHOXkeCTBO, V1,V2,V 4, 31, 32, OK 04,

IIOAMHOXCCTBA HCKOTOPOI'O MHOXKCCTBA. OnepauHH Hanqg
MHOKCCTBaMM: TIICPECCUCHUC MHOXKCCTB, O6’B€JII/IHCHI/IC

[IK 4.1, JIP 2, JIP 4, JIP 23,
JIP 30




MHOKECTB, JOMOJHEHHE MHOXECTB. OTHOIIEHNUS, UX BUJIbI U
CBOMCTBA. Junarpamma Diinepa-BenHa. YHucnosble
MHO)KecTBa. McTopuss BO3HUKHOBEHHUSI TMOHSATUSA «Tpady.
3amauu, mnpuBojAlMe K MOHATUIO Trpada. OCHOBHBIC
noHsATUs Teopuu rpados. [I[pumeHeHne TeOpUH MHOKECTB H
Teopur rpad)oB IpH PEIICHUH MPO(HECCHOHATHHBIX 3a71a9

B ToM uncie NMPAKTUYIECCKUX U HﬂﬁOpﬂTOprlX 3aHATHH

IpakTnueckoe 3ansitue Ne 2
[TocTpoenue rpada 1Mo ycioBUIO CHUTYaIlMOHHBIX 3a7a4: B
yOpaBICeHUH HUHPPACTPYKTypaMH Ha  TPAHCIOPTE; B
CTPYKTYp€ B3aUMOICHCTBUSI pa3IMYHBIX BUJIOB TPAHCIIOPTA

CamocrosiTeibHas padora o0y4yarommxcs Ne 3
JlercTBUA HaJl MHOKE€CTBaAMU

Pasznen 3. MarTema-
THYECKNH aHAJIN3

45

V1, 31, 32, OK 01, OK 03,
OK 4, IIK 4.1, JIP 2, JIP 4,
JIP 23, JIP 30

Tema 3.1. Judde-
peHIHAJIbHOE U
HHTErpajbHOe
HCYHUCJICHUE

Copaep:xanue y4eOHOIro MaTepuaJjia
[IpousBonnas ¢ynkuuu. ['eomerpudeckuit u uznyeckuit
CMBICH TIpou3BoAHON (hyHKIMH. [IpunokeHre mpou3BOAHON
GYHKIIMM K pENIeHUI0 Pa3jIudHbIX 3a7ad. MHTerpupoBaHue
¢bynaknui. Onpenenenusiii unrerpai. ®@opmyna HeroTona-
Jleitonuna. IlpunoskeHue OINpeAeIeHHOTO HWHTErpaia K
PELIECHUIO PA3JIMYHBIX NPUKIAJHBIX 33/1a4

10

B TOM 4Mc/Ie NPAKTHYECKHUX M JTA00PATOPHBIX 3aAHATHI

2,
¥1,31,32, OK 04, JIP 2, JIP
23, JIP 30

10




IIpakTnueckoe 3anstue Ne 3
[IpousBoaHast GyHKUIUS U €€ MPUIOKEHUE JJIs1 BHIYUCICHUS
r€OMETPUYECKUX, MEXaHMYECKHX U (PU3MUYECKUX BEITUYUH
IIpH peleHrur Ipo(hecCHOHaTBHBIX 3a/1a4.

IIpakTHyeckoe 3ansitue Ne 4
Brrancnenne r€OMETPUYECKHX, MEXaHNYECKUX 51
(¢u3nyecKux  BEJIMYMH C  T[OMOILBIO  HHTETPATBLHOTO
MCUUCIICHUSI IPU PEUICHUH MTPO(eCcCHOHANIBHBIX 3a/1au.

CamocrosiTenbHas padora o0yuarmmxcs Ne 4
[IponsBonnas. [IpumeHnenne NpoOU3BOIHON K UCCIETOBAHUIO

byHKIIN

CamocrosiTeibHas padora o0yqyarmmxcsa Ne 5
Brrunciienre HHTErpaios

Tema 3.2.
OObIKHOBEHHBbIE
au¢ppepeHuHATBHbIC
YPaBHeHHS

Conep:xxanue y4e0HOI0 MaTepuaJjia
Huddepenunanbiple ypaBHEHHs] TIEPBOrO W BTOPOTO
MOPSIZIKA.

Juddepenumanbaple  ypaBHEHUST € pa3esIOMIUMUCS
MEPEMEHHBIMHU.

OnHoponHbIE YypaBHEHHUSI MepBOro mnopsiaka. JIuHelHbie
OJIHOPOJHBIE YPABHEHMSI BTOPOrO MOPSAKA C MOCTOSTHHBIMU
kodpurmenTamu

[Ipumenenue OOBIKHOBEHHBIX nuepeHnanbHbIX
ypaBHEHUH NpU pelieHnH NMPodhecCUOHANbHBIX 33a4

B TOM 4yMciIe TPAKTHYECKHUX M JTA00PATOPHBIX 3aAHATHI

2,

V1, V¥2,31,32, 0K 01, JIP 2,

JIP 4, JIP 23, JIP 30

11




IIpakTnueckoe 3ansaTue Ne 5
Boruucinenne  paboThl, COOTBETCTBYIOLIEH  CMEIECHUIO
MOPIIHS, COJAEPXKAIIErocsi BHYTPH IIWJIMHIpaA Hacoca, Mpu
oMoty U HepeHInaILHOTO YPaBHCHHUS

IIpakTnyeckoe 3anarTue Ne 6
Pemenne mnpodeccnoHanbHBIX 3a7ad  Ha  BBIYUCICHUE
U30TEPMUYECKOTO  pPACIIMPEHUs  Tra3a  IOCPEJCTBAM
auddepeHnnanbHblX  ypaBHEHUI. Bpluucnenue paboTbl
CWJIBI, IPOU3BEACHHON IIPU NPSIMOJIMHEWHOM JABUKEHUU

CamocrosiTenbHas padora o0y4yarmmxcs Ne 6
Pemenne 0ObIKHOBEHHBIX TU(PPEpEeHIINATBHBIX YPaBHEHUN

Tema 3.3. dudde-
peHIuAJIbHbIE
YPABHEHUS B 4aCT-
HBIX MPOU3BOJIHBIX

Conepxxkanue yueOHOro MmaTepuaJia
HuddepennmanbHbie ypaBHEHUS B YACTHBIX TPOU3BOIHBIX.
[Ipumenenue nuddepeHIranIbHbIX YPaBHEHUM B YaCTHBIX
IIPOM3BOJIHBIX MPH PEIIeHUH MPO(HECCUOHAIBHBIX 3a/1a4

B TOoM 4yMciIe NPpAKTHYECKHUX M JTA00PATOPHBIX 3aHATHHI

IIpakTnuyeckoe 3ansaTue Ne 7
Pemenne 3a1a4 Ha cOCTaBIEHUE MPOU3BOJICTBEHHOIO IJIaHa
pu IUTAHUPOBAaHUU TEXHOJIOTUYECKOT O LMKJIa
AKCIUTyaTal[My MallliH 1 000pYyI0BaHMsI Ha TPAHCIIOPTE

KonrpouabHas padora Ne 1
no teme: «/luddepenunanbubie ypaBHEHUSD)

CamocrosiTeibHas padoTa o0y4yarommxcs Ne 7
OCHOBHBIE ONpENENEHUS TEOPUU YPaBHEHHUH B YaCTHBIX
MTPOU3BOIHBIX

2,

V1, 31,32,0K 01, 11K 4.1,

JIP 23, JIP 30

12




Tema 3.4. Paabi Conepxxkanue yueOHOro MmarepuaJia 4 2,
Yucnoseie paabl. [Ipu3HaK cXOIUMOCTH YUCIIOBOTO psaa 1o V1, 31, 32, OK 02, OK 03,
Janam6Gepy. PaznmoxkeHue TMOJBIHTEIpAJbHOW (QYHKIUH B IIK 4.1, JIP 4, JIP 23, JIP 30
psan. Crenennsie psabl Makiiopena. [IpumeHneHre 4ucioBbIX
PAZIOB MPU PENICHUH MPOGECCHOHANTBHBIX 33729

B Tom uncie NPaKTHYECKUX U JIA0OPATOPHBIX 3aHATHIA 2
IIpakTnueckoe 3ansaTue Ne 8 2
Onenka pE3yNbTaTOB TECTOBOTO AKCIIEPUMEHTA

ahPexTUBHOCTH pPabOThl MEXaHW3MOB U O00OPYIOBaHUS
KEIJIE3HOJOPOKHOTO TpaHCIIOpTa o CpeacTBam
OTIpENIEICHUSI CXOJUMOCTH YHCJOBOTO psiAa MO IMPHU3HAKY
JlanambGepa

KonTpoabnas padora Ne 2 2
o teMe: «MaTeMaTHYEeCKUI aHaTU3)y

CamocrosiTeibHas padora o0yyarmmxcsa Ne 8 3
Brruncnienue npenenon
Pa3znen 4. OcHOBBI 12 VY1, 31,33, 0K 01, OK 02,
TEOPHUHU BEPOSATHOC- OK 03, IIK 3.1, IIK 4.1,
Teil 1 MaTeMaTH4ec- JIP4, JIP 23, JIP 30

KO CTATUCTUKH

13




Tema 4.1. Teopust
BEePOSITHOCTEM

Conepxxkanue yueOHOro MmarepuaJia

[Tonsatre komOuHaTOpHOM 3amaun. dakTopuan yncia. Buabl
COCMHEHNI: Pa3MEIICHUS, IEPECTAHOBKHU, COUECTAHUS U UX
cBoiictBa. [IpumeHeHHEe KOMOMHATOPUKH TIpU pPEIICHUU
npodecCHOHANBHBIX 3a7ad.

Cny4ailHbIi ~ SKCHEPUMEHT,  DJIEMEHTapHbIE  UCXOJIBI,
coobiTusi.  OmpesesieHue BEPOSITHOCTU:  KJIACCHYECKOE,
CTaTUCTUYECKOE, N€OMETPUYECKOE; YCIOBHAs BEPOSATHOCTD.
TeopeMsl CII0)KEHUS U YMHOXKEHUS BepoaTHOCTEH. Dopmyiia
nonHo BeposiTHocTH. Dopmyna bepuymm. CiydaiiHbie
BEJIMYMHBI, 3aKOHBl WX PACHpPENCIICHUS H YHCJIOBBIE
XapaKTepUCTUKU. MareMaTnyecKoe OKUTaHUE U JUCTIEPCUSL.
[IpumeHeHne TeOpUM  BEPOSTHOCTEM TIPU  PEIICHUHU
Mpo(eCCUOHANIBHBIX 3a/1a4

B ToM 4yMciIe NPAKTHYECKHUX U JTA00PATOPHBIX 3aHATHI

IpakTnueckoe 3ansaTue Ne 9
Pemenne KOMOWHATOPHBIX 3ama4 MPH  OpraHU3AIMH
TEXHUYECKON SKCIUTyaTalldd MaIlliH W OO0OpyJOBaHUS Ha
KEIJIE3HOJOPOKHOM TPAHCIIOPTE

IpakTnueckoe 3ansaTue Ne 10
Pemenne 3amay Ha HaxXOXKJIEHUE BEPOSITHOCTH COOBITHS TIPH
W3YyYEeHUW W IUIAHUPOBAHUHM TEXHOJIOTHYECKOTO IIMKJIA
AKCIUTyaTal[il MAIlliH U 000PYIOBaHUS JKEJIE3HOI0POKHOTO
TpaHcnoprta. OnpeaeneHue CpeaHEKBAAPATUIHON CKOPOCTU
JUTS pacueTa BETMYMHBI BO3BBIIIICHHUS HAPYKHOTO PENbCa.

2,

VY1, 31,33, 0K 01, OK 02,
OK 03, IIK 3.1, IIK 4.1, JIP

4, JIP 23, JIP 30

14




CamocrosiTeibHas padora o0yyarommxcsa Ne 9

Boluncienue BepossTHOCTEN COOBITHIA 4
Pa3nen 5. OcHOBHbBIE 15 v2,32, 0K 01, OK 02,
YHCJIEHHbIE METOABI OKO03, OK 4, IIK 3.1, IIK
4.1, JIP 2, JIP 4, JIP 23, JIP
30
Tema 5.1. Yncsiennoe Coaep:xanue y4eOHOIro MaTepuaJjia 4 2,
nuddepenuupoBanue |[lonstue o umcienHoM auddepeHurpoBanun. Dopmybl ¥2,32,0K 01, OK 03,
npubmmkeHHoro  audgdepeHipoBaHusi, OCHOBAHHBIC Ha I1IK4.1, JIP 2, JIP 4, JIP 23,
UHTEPNOIAIMOHHBIX ¢dopmynax Hpiotona. [Ipumenenue JIP 30
YUCJIEHHOTO nuddepeHpoBaHus npu peleHnn
npodeccroHanbHBIX 3a/1a4.
B ToM 4yMciIe TPAKTHYECKHUX M JTA00PATOPHBIX 3aHATHHI 2
IIpakTnueckoe 3ansaTue Ne 11
Pemienne 3agay Ha cocTaBiIeHUE TPOU3BOICTBEHHOTO IIJIaHa 5
npu MJIAHUPOBAHUU TEXHOJIOTUYECKOTO UK
AKCIUTyaTaIliy MAallMH U 000PYyI0BaHUS HA TPAHCTIOPTE
CamocrosiTesibHas padora o0yyarommxcs Ne 10 2

Yucnennoe auddepeHumpoBaHue
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Tema 5.2. Yncsiennoe Conepxxkanue yueOHOro MmarepuaJia 4 2,

pelieHue [lonsiTue 0 4YHCIEHHOM pelleHud audepeHInaTbHbIX ¥2,32, 0K 02, OK 04,
00BIKHOBEHHBIX ypaBHeHU. Meton Oinepa s peimieHus OObIKHOBEHHBIX I1K3.1, JIP 2, JIP 4, JIP 23,
nuddepeHunanbHbIx |AuddepeHunanbHplX  ypaBHeHui. [IpuMenenune Mertona JIP 30
YPaBHeHUil YUCJICHHOTO perieHus auddepeHnaibHbIX YpaBHEHUN TIPU

pereHnn mpohecCuOHATBHBIX
3a1aq

B ToM 4MciIe NPAKTHYECKHUX U JTA00PATOPHBIX 3aAHATHI

IIpakTuueckoe 3ansaTue Ne 12
Ornpenenenue KOMMYECTBA SJIEKTPOIHEPIUU, 3aTPA4eHHOU
Ha TATY TOE3/I0B, B 3aBUCUMOCTHU OT IJIaHA U PO MyTH
MOCPEJICTBOM MeToJla Dijepa U penieHus: 0OObIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHEHUN

CamocrosiTesibHas padora o0y4yarommxcs Ne 11 2
YuciieHHOE penieHue OOBIKHOBEHHBIX IH(hepeHIInanbHbIX
YpaBHEHUI
Tema 5.3. UncsienHoe Conepxanue yueOHOro MmarepuaJia 2 2
HHTEIPUPOBAHUE [IoHsiTHE O YHCIEHHOM WHTErpupoBaHUU. DOpMyIIbI ¥2,32, 0K 02, OK 04, JIP 2,
YUCIJICHHOTO UHTErPUPOBAHHUS MTPSMOYTOJIbHUKA U TPATICLIHAM. JIP 4, JIP 23, JIP 30

@®opmyna Cumrncona. AOCOIIOTHAas NOTPEHIHOCTh MPH
YUCJIEHHOM MHTErpupoBaHuu. [IpuMeHeHue 4YuCIEeHHOTOo
UHTErPUPOBAHUS JJIs perieHus NpodeccuoHaIbHBIX 3a/1ay.

B ToM uyMc/ie NPpAaKTHYECKHUX U JTA00PATOPHBIX 3aAHATHI

CamocrosiTenbHast padoTa o0yyarommxcss Ne 12 1
YucneHHoe HHTErpupOBaHUE
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IIpome:xyTouHas arrecTanus (3K3aMeH)

Bcero: 87

JUIst XapaKTepUCTUKUA YPOBHS YCBOEHHUSI y4e€OHOIO MaTepraa UCIOIb3YIOTCA CAEAYIOIIHE 0003HAUECHUS:
1. — o3HakoMuUTENbHBIN (Y3HABAHUE paHEE U3YYCHHBIX OOBEKTOB, CBOMCTB);
2. — penpOAYKTUBHBIN (BBHITIOJHEHHUE IEATEIHHOCTH MO 00pa3ily, MHCTPYKIUHU WK TOJI PYKOBOJCTBOM);

3. — MPOIYKTUBHBIN (IUTAHUPOBAHHUE U CAMOCTOSITENIEHOE BBITIOTHEHUE JIEATETHbHOCTH, PEIICHNE TPOOIIEMHBIX 3a/1a4)



3 YCJIOBUS PEAJIM3AIIAM ITPOT'PAMMBI YYEBHOM
JAUCHUITJIINHBI
3.1 TpeGoBanuss K MHHUMAJIBHOMY MATEPHAIBLHO-TEXHUYECKOMY
odecneyeHnIo:
VYueOHas JOUCHMIUIMHA pealn3yeTcs B ydyeOHoM kabunere Ne 401
«Maremaruka. [Ipukinannas MaTeMaTHKa.
O6opynoBanne yueOHOTO KaOUHETA:
— TI0CaJIOYHBIE MECTa M0 KOJIUYECTBY O0YUYaIOIIUXCS;
— pabouee MECTO IPEenoaBaTess;

— yueOHas JOoCKa.

TexHuueckue cpeicTBa o0ydeHHs pabodyero Mecrta MpenoJiaBaTelis:

IICPCHOCHOC MYHBTHMGHHﬁHOG 060py,[IOBaHI/IG.

3.2. UupopmanuoHHOe odecneyeHre peau3auu NporpaMmmbl
Jns  peanuzanuu  mporpamMMbl  OMOIMOTEUHbId (OHI 00pa3zoBaTeIbHON
OpraHu3allid UMEET TMedYaTHble M  JJIEKTPOHHbIE  O0pa3oBaTelIbHbBIE U
MH(GOPMaILMOHHBIE PECYPCHI, UCIIOJIb3yEMbIE B 00pa30BaTEIbHOM IPOLIECCE.

IlepeyeHb pekOMeHAYeMbIX Y4YeOHbIX W3JAAHUH, JONOJHUTEJIbHON
Jureparypbl UHTEepHeT- pecypcoB, 0a3bl JaHHBIX 0U0JIMOTEYHOr0 hoHaA:

3.2.1. OCHOBHBIC HCTOYHUKH:

1. T'onuapenko, B. M., DieMeHTHI BBICIICH MaTeMaTHKHU. : yueOHUK / B. M.
I'onuapenko, JI. B. Jlunaruna, A. A. PeuioB. — Mocksa : KuoPyc, 2022.
— 363 c. — ISBN 978-5-406-09798-4. —  URL:
https://book.ru/book/943679. — TekcT : 37€KTPOHHBIA.

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH

1. baunoma, C.II. Marematuka. IIpakTukyM nsi CTYJEHTOB TEXHUYECKHUX
cneruansHocteii / C. I1. bnunoBa. — 2-e u3zn., crep. — Cankt-IletepOypr:
Jlanp, 2023. — 196 c¢. — ISBN 978-5-507-45891-2. — Tekcr :

ANEKTpOHHBIN // Jlaub : sneKTpoHHO-OmOMMoTeuHas cucrema. — URL:
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https://e.lanbook.com/book/291170. — Pexum pgoctyma: Jis aBTOPU3.
ITOJIb30BATEIIEN.

2. Hemunouu, b. Il. JJuddepenunanpabie ypaBHEeHUs : ydeOHOe IocoOue
st By30B / b. I1. Jlemunouu, B. II. MogenoB. — 6-e¢ usm., crep. —
Canxrt-IletepOypr : Jlanp, 2022. — 280 c. — ISBN 978-5-8114-9441-5. —
TekcT : anekTpoHHbIN // JlaHb : 2JIEKTPOHHO-OUOIMOTEYHAsT CUCTEMa. —
URL: https://e.lanbook.com/book/195426. — Pexum poctyma: s
aBTOPU3. MOJIL30BATEIICH.

3.2.3 Ilepeyenb nmpogecCHOHAIBHBIX 0a3 JAaHHBIX U HUH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM:

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

2. OtkpeiThii KoOUTe/pK. Marematuka. — URL: https://mathematics.ru/ . —
TeKCT: 2JIEKTPOHHBIN.

3. Dnexrponnas oudimoreka. — URL: www.math.ru. — Tekct: a5iekTpoHHBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YUYEBHOWM JUCLHUATIIAHBI

KoHTpons ¥ OlLIEHKa pe3yiabTaToB

OCBOCHUA yqe6H0ro JAUCHUITIINHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOLCCCC IIPOBCACHHUA TCOPCTUYCCKUX U

MMPAKTHYCCKHUX BaHHTHﬁ, BBIITOJIHCHU S O6y‘{aIOHII/IMI/ICSI HHAUBUAYAJIBHBIX SaI[aHI/Iﬁ

(moATrOTOBKA COOOIIEHUI U MPE3EHTAIIUN ).

HpOMC}KYTO‘IHEUI aTTcCcranusia B (1)opMe OK3aMCHa.

Pe3yabTaTbl 00yueHus

IToxka3aresn oLeHKH

DopMBbI 1 METOAbI
KOHTPOJISA U OLIEHKH

(Y, 3, OK/IIK, JIP) pe3yJibTaToB

pe3yJabTaTOB 00y4YeHMsI
YMerh:
V1. IIpumeHsTh - Ilpumenste  opmynsl | OnieHKa yCTHOTO OIpoca,
MaTeMaTUYECKUE METOBI nudpepeHnpoBaHus COOOUIEHMH, TOKIA0B;
i pepeHInanbHOTO U byHKLHI; TEKYIIHI KOHTPOJIb,
UHTETPAILHOTO — HaxOJIUTh 3HAQUCHUS | 3allUTa MPAKTUYECKUX
WCUYUCIICHUS 111 PEUICHUS | OMpeIeIeHHbBIX 3a7laHui; HaOJOICHUE U
npo¢eCCUOHATIBHBIX HWHTETPaJoB,; AKCIIEpPTHAs OIIEHKa
3a1a4 — TPUMEHSITh BBITIOJTHEHUS
OKO01-04 MIPOM3BOIHBIC VIS WHJIMBUTyaJIbHBIX
[1K4.1 pEIIEHNUsT TMPUKJIATHBIX 3aJaHuH,
JIP2 3a7ad4; CaMOCTOSITeJILHBIX padoT
JIP04 — IPUMEHATH
JIP23 ONPENECICHHBIN
JIP30 MHTETPAT JJIsl PELICHUS

MPUKJIAHBIX 33/1a4;

HaXOIUTh oO11iee
peleHue JIMHEWHOTO
YpaBHEHUS MIEPBOro
MOPSJIKA;

HAaXOJUTh YaCTHOE
peleHue JIMHEWHOTO
YPaBHEHUS IIEPBOro
MOPSJIKA;

HaXOIUTh 001t
WHTETpanl  JIMHEMHOTO
OJHOPOJIHOTO
YPaBHEHHUS IIEPBOro
MOPSIKA;

pemaTb ypaBHEHUS C
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pa3aemnsSIoNMMHUCS TIepe-
MEHHBIMH;
HaXOJIUTh
pelieHrue  ypaBHEHUS
BTOPOTO  TOpSAAKa C
HOCTOSTHHBIMU

K03 pUIIUEeHTaMU;
HaXOIUTh oOmiee
pelieHue YpPaBHEHUI
JIOTTYCKAIOIITUX
MOHWKCHUE TTOPSIJIKA;
HAXOJUTh 1-ThI€ YJICHBI
YHCIIOBOTO PSAA;
HaXOJIUTh  YaCTUYHBIC
CYMMBI YHCJIOBOTO PSi/Ia;
IPUMEHSTh
HEOOXOIUMBIN TPHU3HAK
CXOJIMMOCTH YHUCIIOBBIX

o011iee

pANOB;
UCCIIeIOBAaTh psiAbl Ha
CXOJIMMOCTbD c
ITOMOIIIBIO METOoJ1a

Janambepa u Mertojaa
Komm;

HaXO/Th paamnyc
CXOIMMMOCTH  CTETIEHHOTO
pAana,

peliaTh TPUKIAIHBIE |
npodecCHOHAaIbHBIC
3aJ1aun METOJIaMHU
nudpepeHanTbHOTO U
UHTETPAIBHOTO
WCUYHUCIICHHUSI

V2. IIpuMeHATh OCHOB-
HBIC TIOJIOKEHUSI TEOPUU
BEPOSITHOCTEW M Marema-
TUYECKOM CTaTUCTUKHU B
npodecCHOHATILHON
JEATENBHOCTH

OKO01-03

[1K3.1

[1K4.1

JIP4

JIP23

Pemate  mpocrelimme
KOMOMHATOpPHBIE 3a/1a4u
MeTOoJI0oM Tiepebopa, a

TaKKe C
UCIIOJIb30BaHUEM
U3BECTHBIX (HOPMYIT;
BBIYHCIIATH B
IIPOCTEMIINX  CIIydasix
BEPOSITHOCTH  COOBITUI

Ha OCHOBEC IIOACYECTA
qHrcCiia HCXOOA0B,

YcTHBIN onpoc,
HaOII0IEHNE U
DKCIIEPTHAS OIICHKA
BBITIOJTHCHMSI, 3aIIUTHI
MPaKTUYECKUX PabdoT;
WHIWBHTyaJIbHBIC
3aJaHusl, COOOIICHNS,
TOKJIAJIBI,
camocCTosITeNbHas paboTa
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JIP30

— IPOBOJUTH orepanmuu
Hal COOBITHSIMH u
HaXOIHUTb 1%9,¢
BCPOATHOCTH,

— COCTaBJAITh 3aKOH
PaclpCcaciacHus

CIIy4YallHOM BEJIWYUHBI U
HaXOJUTh UX YHUCIOBBIE

XapaKTePUCTHUKH,
— pemiaTh NPUKIATHBIE U

npodecCUOHANIbHbBIC

3alayd  TOCPEACTBaM

TEOPUU BEPOSITHOCTEN U

MaTeMaTU4eCKOn

CTaTUCTHUKHU
V3. HUcnons3oBars npue- | - Haxoautsb npubIu- HaGmonenue u
MBIl U METOIbl MaTEeMaTH- KEHHOE 3HAYCHUE AKCIEPTHAs OIIEHKA
4ECKOT0 CUHTE3a U ONPEIECIICHHOTO UHTET- BBITIOJTHEHUS
aHanM3a B Pa3IMYHBIX pana; MPaKTUYECKUX U
npoeCCUOHANIBHBIX  CH- | — HAaXOAUTh NMPUOJIMKEH- | CAMOCTOSITEIBHBIX PadoT,
Tyanusx HOE 3HAYEHUE MPOU3- OIIEHKA MUChMEHHBIX
OK02-OK04 BOAHOW (QYHKUUU B 3a1aHUI
I1K3.1 TOYKE;
[1K4.1 - pewars  auddepeH-
JIP2 HAAIBHBIE YPABHEHHUS
JIP4 C TMOMOIIBK YHCIIEH-
JIP23 HBIX METO/OB;
JIP30 - pewmarb MPUKJIATHBIE

3aJlaud 10 CpeIcTBaM

YUCJIEHHBIX METOJ/IOB
V4. VYmenue pemats |- [IpoBoauth  omnepauuu HaGmonenue u
3a/1auu JUCKPETHOM | HaJ MHOXKECTBAMU M UX AKCIIEpPTHAs OIIEHKa
MaTeMaTHUKH AJIEMEHTaAMU; BBITIOTHEHUS
OKO04 - pemarb  NPUKJIATHBIE MPAKTUYECKUX U
[1K4.1 3alayd  TI0 CPEACTBaM | CAMOCTOSITENIbHBIX padoT,
JIP2 JIUCKPETHOU OLIEHKa YCTHOI'O onpoca 1
JIP4 MaTeMaTUKU MACHbMEHHBIX 3aTaHUH
JIP23
JIP30
V5. VYMenue wucnonb3o- |- OCyHIECTBIATh NEPEXOA HaGmonenue u
BaTb METOABI JIMHEHWHOMW | MEXAY dopmamu JKCIIEpTHAs OLCHKA
anreopbl 3alUCU  KOMILJIEKCHOTO BBITIOJTHEH U
0OK02-04 quca; MPaKTUYECKUX U
[IK1.1 — BBITIOJIHATh  JCHCTBHS | CAMOCTOSTENIbHBIX paldoT,
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[1IK1.2 Hajq KOMIUJIEKCHBIMHU | OIIEHKa YCTHOI'O OMpoca 1
JIP2 YyHuCJIaMHM, 3aJJaHHBIMH B MUCHMEHHBIX 3aJlaHUN
JIP4 anreOpanyecKou, TpUro-
JIP23 HOMETPUYECKOM M TI0-
JIP30 Ka3aTeJlbHOU (popMax;

MIPUMEHATh  KOMILJIEKC-

HBIE qpcia npu

pEUIEHUU MTPAKTUYECKUX

U 1npodeccuoHaIbHbBIX

3aj1a4
3HaTh:

31. OcHOBHBIE MOHSTHSI U
METOJbl MAaTEeMaTH4YECKO-
JIO-TUYECKOT0 CHHTE3a M
aHaJIHn3a JIOTHYECKHUX
YCTPOMCTB

OKO01-04

I1K3.1

I1K4.1

JIP2

JIP4

JIP23

JIP30

3HaTh OCHOBHBIE
dbopmyIIbl, onpeneIeHus
U TEOpEMbl MaTEeMaTH-
YECKOI0 aHaJn3a,
JUCKPETHOW MaTeMaTH-
KH, KOMOWHATOPHUKH,
CTaTUCTUKU U TEOPUH
BEPOSITHOCTEN,
YUCIICHHBIX METOOB;
OCHOBHBIE TIOHSTYS,
MpUEMbl U METOJbI
MAaTEMATUYECKOTO CHH-
Te3a 151 aHaJIn3a
JIOTUYECKUX YCTPOMUCTB

OrneHKa BBITTOJHEHHS
MMCBMEHHBIX padoT,
COOOIIICHUH, JIOKJIaJIOB

32. CmnocoObl pemieHus
NPUKJIATHBIX 3a/1a4 METO-
JIOM KOMITJICKCHBIX YHCE
OK02-04

ITK1.1

I1K1.2

JIP2

JIP4

JIP23

JIP30

3HaTh OCHOBHBIE TOHS-
TS U POPMYJIBI TEOPUU
KOMILJIEKCHBIX YHCETT;
croco0oB penieHus
TIPUKJIATHBIX 3a/1a4
METOJIOM KOMILICKCHBIX
qucen

O11eHKa BBITTOJTHEHHS
MMCBMEHHBIX padoT,
YCTHBIX OTBETOB,
WHIUBU Ty ATbHBIX
3aJIaHuU
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5. HEPEYEHDB UCITOJIB3YEMBIX METOA0B OBYYEHUA

5.1 ITaccuBHBbIE: JIEKIMSL, YTEHHUE, OTIPOC.

5.2 AKTUBHBIE M MHTEPAKTHUBHBIC: MO3TOBOW IITYpM, TBOPYECKHE 3aJaHMUS,
paboTa B MajbIX Ipynnax, U3y4eHHE U 3aKpeIIeHue HOBOTO HMH(OPMALMOHHOIO
MaTepuasa, MHTEpaKTUBHasl JIEKLKs, padoTa ¢ HAIJISIAHBIM I1O0COOMEM, MMPOEKTHBIN

MECTOA.
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