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1 TIACHOPT PABOYEN ITPOT'PAMMBI YYUEBHOU
JUCHUIT/IMHBI
1.1 O6nacTs npuMeHeHHs padoyeil MPOrpaMMbI

Pabouasi mporpamMma yueOHOW AucCLMILIMHBI [IpuKiagHas MaTemMaTHKa
SIBJISIETCST YaCTbIO OCHOBHOM TpodhecCcHoHabHOM 0O6pa3oBaTeibHON MpOrpaMMbl —
TpOrpamMMsbl MO/IFOTOBKY CHELUa/IMCTOB cpeiHero 3BeHa (ganee — OITOIT IITICC3)
B cooTBeTCTBUM C PI'OC pyis crienuanibHOCTU 08.02.10 CTpOUTENBCTBO Kejle3HbIX
JI0pOT, TIyTh U MyTeBOe X03sIHCTBO.

[Tpu peanu3aiuu paboueii MporpaMMmbl MOTYT HCII0/Ib30BaThCSl pa3/UUHbIE
oOpa3oBaresibHble T€XHOJIOTMM, B TOM UHKCJIe JUCTAHLIMOHHble 0Opa3oBaTe/bHbIE
TeXHOJIOTUH, JIEKTPOHHOE 00yueHHe.

Pabouass mporpamMma y4eOHON AUCLIATIMHBI MOXXET OBITb HCIIO/Ib30BaHa B
rpoecCMOHAILHOM TIOATOTOBKE, TMEeperoiroTOBKe U MOBBIIIEHWH KBanubUKaIuU
pabouux 1o npodeccusm:

14668 MoHTep 1nyTy;
18041 CurHamucr;

15572 Oneparop JeheKTOCKOMHON TeeXKH.

1.2 MecTo yueOHOU AnCIUIUITUHBI B cTpyKType OITOII-IITICC3:
AucuuriviHa  BXOAWUT B LMKJ ~ MareMaTWueckoro M o0iiero

€CTeCTBEHHOHAYUYHOI'O y‘-IE6HOFO MUK/Ia.

1.3 IlnaHupyembie pe3y/ibTaThl 0CBOCHHA YU€OHOU AMCIUIUIUHBI:
1.3.1 B pe3ynibTaTe 0cBOeHUS YueOHOM AUCIUTUTMHBI 00yUaroIuiics o/DKeH
yMeThb:
Y1. TIlpumeHsiTb MaTemMaTH4yeCcKue MeToAbl Au(p@epeHLraTbHOTO U
VHTEerpaJbHOT0 UCYUC/IeHHUs [i/Is pellieHus Tpo(eCCUOHAbHBIX 3a/1ay;
Y2. TlpumeHSITb OCHOBHBIE TIOJIOKEHWSI TEOPHUH  BEPOATHOCTEHM W

MaTeMaTHueCcKOM CTaTUCTHUKU B HpOCl)ECCHOHElJ'[bHOfI AedaTe/IbHOCTH,



¥3. Ucnonb3oBaTh NpremMbl 1 METO/IbI MaTEMAaTUUECKOTO CUHTEe3a Y aHa/Iu3a B
Pa3IMYHbIX NPOo(eCCUOHATBHBIX CUTYaLUSIX;

Y4. YMeHue pemats 3a7jaui JUCKPEeTHOM MaTeMaTHKU;

Y5. YMeHMe MCI0/1b30BaTh METO/[bI TUHEMHOM a/reOphi;

3HaTh:

31. OcHOBHbIE TIOHATHSL U MeTO[bl MaTeMaTUueCKO-/IOTMYeCcKoro CUHTe3a U
aHa/m3a JIOTHYeCKHUX yCTPOWUCTB;

32. Cnoco0mn1 pemieHud IIPpUK/IdAHbIX 3d/1d4 METOA0M KOMIIVIEKCHBIX UHCEJL.

1.3.2 B pe3ynbTare 0CBOeHUsT yueOHOM AUCLIMIIMHBI 00yYarOIIUCs T0/DKeH
chopMUpOBaTh C/Ieyrole KOMIeTEeHLIUN:

- o0IIue:

OK 01. BsiOupaTh crmocobbl pelieHHs 33jad  npodecCroHaTbHOU
JleaTe/IbHOCTU IPUMEHUTE/TbHO K Pa3/IMuHbIM KOHTEeKCTaM;

OK 02. HWcronb3oBaTh COBpeMeHHbIe CpeCcTBa [IOMCKa, aHaiu3a U
VHTepIipeTalyuy HH(GOpMalvu, U UHPOPMAaLMOHHbIE TeXHOJIOTUU [I/Is1 BBITIOJTHEHUS
3a/1au podeCcCUOHATBHOM [leATe/TbHOCTY;

OK 03. TlnaHupoBaTh W peann30BbIBaTh COOCTBeHHOe MpodeccroHanibHOe U
JINUHOCTHOE pasBuUTHE, TrpeArpUHUMATETbCKYHO [leTe/IbHOCTh B
ripodeccrioHa/IbHOM cdepe, WCMOJb30BaTh 3HAHUS T10 (PMHAHCOBOM T'PaMOTHOCTHU B
Pa3/IMYHbIX )KU3HEHHBIX CUTYaLUsIX;

OK 04. 3d@dekTHBHO B3aMMOEMCTBOBaTh M paboTaTh B KOJIUIEKTHBE U
KOMaH/zie;

- npojeccuoHaIbLHbIE:

[1K 1.1. BeITIO/THATE pa3/iiuHble BUbI Te0/je3UUeCKUX ChEMOK;

[TK 1.2. O6pabaTtbiBaTh MaTepHasbl Teo/je3uueCKNX CheMOK;

[TK 3.1. O6GecrieunBaTh BhITIOJIHEHHE TPeOOBaHUM K OCHOBHBIM 3j/ieMeHTaM U
KOHCTPYKLIMM 3eMJISTHOTO TI0JIOTHA, Tepee3/i0B, MYTEeBbIX U CUTHA/IbHBIX 3HAKOB,

BepXHero CTpoeHus IyTH;



1K 4.1. TlnanupoBaTh paboTy CTPYKTYPHOT'O TIOApa3ieeHus TIPU TeXHUIeCKOon

9KCIUTyaTaluu, 00CTy)KUBaHUM U PEMOHTe TYTH, UCKYCCTBEHHBIX COOPYKeHU.

1.3.3 B pe3ynbTare 0CcBOeHUs yueOHOW JUCIUIUIMHBI peaau3yeTcs mporpamma
BOCIIUTAHUS, HAarpaB/JieHHOW Ha (OpMUpOBaHUe CJIeIYIOIIUX JIAMYHOCTHBIX
pe3yabTatoB (JIP):

JIP 2. TIposiBASItOIIMM aKTUBHYIO T'PAXKAAHCKYIO MO3ULMIO, A€MOHCTPUPYIOLAU
TIPUBEPKEHHOCTh ~ MPUHLMINAM  YEeCTHOCTH, TIOPSAJOYHOCTH,  OTKPBITOCTH,
5KOHOMHYECKU aKTWBHBIM U YUYaCTBYIOIIUM B CTYJ€HUECKOM U TepPUTOPUAIBHOM
camoyTipaB/ieHUM, B TOM UHC/Ie Ha YCJOBUSAX A0OpOBOJ/IbUECTBA, MPOAYKTHBHO
B3aUMOJIEMCTBYIOIMHA U  yUaCTBYIOIIMA B  JIeATeTbHOCTH  OOIIeCTBEHHBIX
OpraHu3aLvu.

JIP 4. TlposBnsitouuii U [JeMOHCTPUPYIOL[MM YyBakeHWe K JIIOASM TpYyAa,
OCO3HAIOII[UI 1IeHHOCTh COOCTBeHHOTO TpyAa. CTpemsiiuiicss K (OpMHUPOBaHHUIO B
CeTeBOU Cpejie IMYHOCTHO M Mpo(heCCUOHAIbHOTO KOHCTPYKTUBHOIO «IM()POBOTO
cnenar.

JIP 23. TlonyueHue oOydYarOU[AMHUCS BO3MOXKHOCTH CAMOPACKPBITHUS U
camopeanu3aLys JMYHOCTH.

JIP  30. OcymecTBasOIMM MOUCK W  UCIOJb30BaHWE  UWH(MOpPMAaLUH,
HeoOxoaumon At 3(pPeKTUBHOTO  BBLITIOTHEHWS ~ Pa3/MUHBIX  3aj/ady,

HpO(bECCI/IOHaJ'H:HOFO N JIMYHOCTHOI'O PA3BUTUAA.

1.4. KomuuecTBO 4YacoB Ha OCBoeHHe paboueil mporpaMmMbl yueOHOH

AMCOMILIMHBI B COOTBETCTBHH C y4eOHbIM rtanoM (YTI):

MaKCHMaabHOW yueOHOM Harpy3ky oOyuatoiijerocsi 87 4acoB, B TOM YUCJIeE:
o0s13aTeIbHOM ayAMTOPHOM yuebHOI Harpy3ku obOydatorrierocsi 58 uacog;

CaMOCTOsITe/IbHOU paboThl obyuatolierocst 29 4acos.



2. CTPYKTYPA U COAEPXXAHUE YYEBHOU JUCIIUITINHBI
2.1. O0bpemM yueOHOM JUCIUIL/IMHBI U BH/ABI YUeOHOU padoThI

Ounasn dopma o0yueHUs1

O6bem
Buj yueOHo# padoThI

4acos
MakcumasnibHas yueOHasi Harpy3ka (Bcero) 87
Oo0sa3aTe/ibHasA ayAUTOPHAs yueOHasi Harpy3kKa (Bcero) 58
B TOM UUCJI€E:
JIEKLIU 34
TpaKTUYeCKHe 3aHATUA 24
nabopaTopHbIe 3aHSATHUS
CamMocTosTe/ibHasA padoTa odyuaroiierocsi (Bcero) 29

ITpomesicymounas ammecmayusi 8 ¢popme 3xk3ameHa e I11 cemecmpe




2.2. TemaTuyecKHii IVIaH U COfiepPKaHHUe Y4eOHOH M CIMILTHHBI

1 2 3 4
YpoBens ocBoenus,
CopepxaHue yueOHOro MaTepuasia, IPaKTHYECKUe
HaumeHoBaHue (¢opmupyembie
U /1abopaTopHbIe 3aHATHUSI, CAMOCTOATe/IbHas pabora |O0bem yacoB .
pas/ie/ioB U TeM KOMIIeTeHLIUH,

o0yuaromuxcsi

JIMYHOCTHDbIE PE3y/IbTAThI

BBepenue

Copep)xaHue yue0HOT0 MaTepHa/ia
MaTemMaTHKa ¥ HayUYHO-TeXHUUYECKUW TIPOrpecc; TMOHSITHEe O
MaTeMaTUYeckoM MojielupoBaHuM. Ponb MaTemMaTuKU B
MO/IrOTOBKE CHeLaTuCTOB CpeJHero 3BeHa
KeJIe3HOJOPO’KHOTO TPAaHCIIOpTa M (hOpMHUPOBAHUH OOIIUX U
rpodeCcCUOHA/IbHBIX KOMIIeTeHIUM

B ToM uncie MPpaKTUYECKHUX U ﬂaﬁopaToprlx 3aHATHH

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

CamocrosiTesibHasA pabdora odyuaromerocs Ne 1
MaremaTuKa B npoeccroHanbHOM AesiTeTbHOCTH

Pa3pen 1. JluneiiHan
anredpa

2,
Y1,Y2,¥3,Y5, 31, 32,
OKO02, OK 03, OKO 4,
I1K1.1, ITK 1.2, JIP 2, JIP 4,
JIP 23, JIP 30




CopepixaHue yueOHOro MaTepuasa
KomriiekcHble uncia U X reoMeTpryeckasl MHTepIipeTaLysl.
HencTBUs HaJ KOMIUIEKCHBIMA UHWC/IaMU, 3a/laHHbIMU B
airebpavueckod ¥ TPUTOHOMETPUYECKOW  ¢opmax.
[Toka3zaTtenbHasg ¢opma 3anmMchd KOMIUIEKCHOTO — YMC/Ia.
dopmyna Diinepa. [IpumeHeHre KOMILIEKCHBIX YUCeT MPU
pelleHuM NpogecCUOHaNbHbIX 3a/1a4

B TOM uuC/Ie MPAaKTUYeCKUX U J1a00paTOPHbBIX 3aHATHI

IIpakTueckoe 3ansaTue Ne 1
KommiekcHble uncna v eMCTBUS HaJ, HUMHU. PerieHuve 3a7iau
[T HAXOXKAEHUSI TI0JTHOTO COTPOTUBJIEHUS 3JIEKTPUYECKOU
L[eTH [TepeMEeHHOr0 TOKa C MOMOLbI0 KOMIT/IEKCHBIX YMCe

CamocTosiTesibHast padoTa o0yuarorguxcs Ne 2
KoMr1j1eKCHBIe Urc/ia U [IeMCTBUS Hafl HUMH

Pazgen 2. OcHOBBI Y1,Y2,Y 4, 31, 32, OK 04,
AUCKPeTHOM I1IK 4.1, JIP 2, JIP 4, JIP 23,
MaTeMaTHKH JIP 30

Tema 2.1. Teopus Copep)xaHue yue0HOT0 MaTepHa/ia 2,

MHO>KeCTB MHoxecTBO UM ero 3jeMeHThl. IlycTtoe MHOXeCTBO, Y1, ¥Y2,¥ 4, 31, 32, OK 04,

[OJMHOXKeCTBa HEKOTOpOro MHoxkecTBa. Ornepauuy Haj
MHOKeCTBaMU: TiepeceueHre MHOXKeCTB, O0beJUHeHue
MHO>XeCTB, [I0TI0/IHeHHe MHOXeCTB. OTHOLLIeHUs], UX BUJbI U
CBOMCTBa. Huarpamma Ouiniepa-BeHHa. UucsoBble
MHOXXeCTBa. VICTOpYs BO3HHUKHOBEHMSI TOHATHS «rpag».
3ajaum, npuBOAALIMEe K TOHATHIO Tpada. OCHOBHbIE

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




MOHSATHSI TeopuH rpados. [IpriMeHeHHe TeOPUM MHOXKECTB U
TeopuH rpadoB MpU pellleHUH NpodeccroHanbHbIX 3a/jau

B TOM uHC/Ie MPAaKTHYeCKHUX U JITa00PaTOPHbBIX 3aHATHI

IIpakTHueckoe 3anstue Ne 2
[TocTpoenue rpada 1Mo yCIOBUIO CUTYalIMOHHBIX 3a/au: B
yOpaBJieHUU UHPPACTPYKTypaMU Ha  TpaAHCIIOpTe; B
CTPYKTYyp€ B3aWMO/IEUCTBYS Pa3/IMUHbIX BUJJOB TPAHCIIOPTa

CamocrosTenibHas pabora obyuaromuxcs Ne 3
IelicTBUS HaJ MHOKECTBAMU

Paznen 3. Marema-
THYECKHUH aHa/IN3

45

Y1, 31, 32, OK 01, OK 03,
OK 4, IIK 4.1, JIP 2, JIP 4,
JIP 23, JIP 30

Tema 3.1. udde-
peHIuaIbHOe U
HHTerpajibHoOe
HUCYHC/IeHHe

CopepixaHue yueOHOro MaTepuasa
[TpousBogHass QyHKUMHU. ['eomeTpuyeckuii U (HU3NUECKUMN
CMBIC/T IPOX3BOAHON (yHKLMU. [IpunokeHre NporU3BOAHOM
(GYHKIUM K pelleHHI0 pa3/uyHbIX 3azad. VIHTerprpoBaHUe
dbynkiui. OnpefienieHHbIM UHTerpan. @opmysna HbroTOHa-
Jleitbnuiia. Tlpuo)keHuWe OIpe/ie/IeHHOTO UWHTerpaja K
peLleHUI0 Pa3/IMUHbIX MPUK/IaJHbIX 3a/1au

10

B ToM unC/ie NPaKTUYeCKUX U /Ia00paTOPHbBIX 3aHATHI

2,
Y1, 31, 32, OK 04, JIP 2, JIP
23, JIP 30

ITIpakTHueckoe 3ausaTue Ne 3
[TponsBoaHass PyHKLMS U ee NPUIOKEHUe [/Is1 BBIUMCIEHUS
reOMeTpUUYeCKHX, MeXaHUYeCKUX U (PU3NYeCKUX BeTNUvH
TIpY pellleHry Npo¢eCcCUOHaIbHbBIX 3a/au.

IIpakTnueckoe 3ansitue Ne 4

10




Brruncienve reoMeTpUYeCKHUX, MeXaHNYeCKUX 17}
(U3MUeCKMX BeJWYMH C TIOMOLIBI0  HHTerpajibHOTrO
VICYMCJIEHHS TIPY pellleHnH NMPo¢eCCUOHANIbHBIX 3a/ay.

CamocTosTenbHasA padora odyuyaromuxcsi Ne 4 2
[TpousBosHas. [IprMeHeHre TTIPOU3BOJHOM K UCCIe0BaHUIO
byHKIMM
CamocTosiTesibHasA padora o0yuaromuxcst Ne 5 3
BoruncieHve uHTErpaioB
Tema 3.2. Cojep)xaHue yue0HOro MaTepHuasia 2,
OOBLIKHOBEHHbIE HuddepeHipanbHble  ypaBHeHUSI ME€pPBOTO U BTOPOrO Y1, Y2, 31,32, 0K 01, JIP 2,
auddepenuanbHbie  (MOpSAKa. JIP 4, JIP 23, JIP 30
ypPaBHeHHSsI NuddepeHipanbHble  ypaBHeHMSI C  pa3fesitolUMMCS
riepeMeHHbIMHU. 3

OpHOpOAHBIE ypaBHEHUs] TEepBOro Topsifka. JIMHeWHbIe
OZHOPO/JHbIE YpaBHEHWs BTOPOTrO MOPSJKa C MOCTOSSHHBIMU

Ko3(duimeHTaMu

[IpumeHeHMe 0OBIKHOBEHHBIX I depeHLIMATBHBIX

ypaBHeHUi Npy pellieHUH npodecCroHalbHbIX 3a7au

B Tom uKc/ie NPAaKTHYECKHUX U JIa00PAaTOPHBIX 3aHATHI 4
IIpakTueckoe 3ansitue Ne 5 2

Bbrunicienrie  pabOTBl, COOTBETCTBYIOIEM  CMeEII[eHHIO
TIOPIIIHS, COJZleprKalllerocsi BHYTPU LWIMHZApPA Hacoca, IIpH
nomoliiy auddepeHIManbHOTO YpaBHEeHHS

IIpakTueckoe 3ansitue Ne 6 2
PerleHne mipodecCUMOHAMbHBIX 3a/lau  Ha BbIUKC/I€HHe

11




M30TEPMUYECKOTO  pacllMpeHusi  rasa  [ocpefCcTBaM
muddepeHMATBHBIX ~ ypaBHeHUN. Bbruncienue paboTbl
CUJIbI, TIPOM3Be/IeHHOM MPU NPSIMOIMHENHOM [IBH)KEHUU

CamocrosTenibHasi pabora odyuarommuxcsi Ne 6
PeliieHrie 0OBIKHOBEHHBIX /MG hepeHIUaIbHBIX yPaBHEHUH

Tema 3.3. Judde-
peHI[Ha/IbHbIe
ypaBHeHHUsI B YacT-
HBIX POU3BOAHBIX

Copep)xaHue yueOHOro MaTepHasia
HuddepeHLManbHble ypaBHEeHHsI B UaCTHBIX TTPOU3BO/HBIX.
[TpumeHenue aud@epeHLIMaTBHBIX YpaBHEHUM B UaCTHBIX
TPOU3BOHBIX MPU pellleHUH NpodeCcCHoHaIbHbBIX 3a/au

B TOoM umnC/Ie NPAaKTHYeCKHUX U JIa00paTOPHbBIX 3aHATHI

IIpakTueckoe 3ansitue Ne 7
Perenne 3aziau Ha cocTaB/ieHMe NIPOU3BOJCTBEHHOTO TJlaHa
rpu TJIAHWUPOBaHUU TeXHOJIOTUYECKOTO LIMK/1a
9KCIUTyaTal[ii MalliiH ¥ 060pyZi0BaHMs Ha TPAHCTIOPTe

KonTposibHast pabdora Ne 1
1o Teme: «/IuddepeHianbHbIe YpaBHEHUS»

CamocrosiTenibHasi pabora odyuarommuxcsi Ne 7
OcCHOBHBIE Ompefie/leHUs] TEOPUM YPaBHEHUM B YaCTHBIX
MPOU3BOHBIX

2,
Y1, 31, 32, OK 01, IIK 4.1,
JIP 23, JIP 30

Tema 3.4. Paapl

Copep)xaHue yue0HOT0 MaTepHa/ia
Uucsosele pagbl. [Ipyu3Hak CXo4MMOCTH YKMC/IOBOIO psija I1o
Hanambepy. Pa3znoxeHue TOAbIHTErpaJbHOW (YHKIMNA B
psag. CreneHHble psigbl MaksiopeHa. [IprMeHeHUe 4KC/I0BBIX
PSII0B TIpU pellleHuH PoQeCcCUOHATbHBIX 3a/a4y

B TOM uHC/Ie MPAaKTHYeCKHUX U JIa00PaTOPHBIX 3aHATHI

2,
Y1, 31, 32, OK 02, OK 03,
IIK 4.1, JIP 4, JIP 23, JIP 30

12




ITpakTHueckoe 3ausaTve Ne 8 2
OrjeHka pe3y/ibTaToB TeCTOBOT'O SKCIIepUMeHTa
3¢ deKTUBHOCTH paboThl MeXaHW3MOB M 000pY/I0BaHUS
JKeJIe3HOLOPOXKHOI0 TpaHCIIoOpTa 1o cpeACcTBam
onpezesieHdss CXOAUMOCTHM UYMCIOBOTO psijla TI0 MPU3HAKY
Manambepa
KonTposbHasi padora Ne 2 2
1o TemMe: «MaTreMaTUUeCKUN aHaIU3»
CamocrosiTesibHasA pabdora odyuaromuxcs Ne 8 3
Brruuciienve npejesios
Pa3pen 4. OcHOBBI 12 Y1, 31, 33, OK 01, OK 02,
TeOpPUM BepPOATHOC- OK 03, IIK 3.1, IIK 4.1,
Terd U1 MareMaTHyec- JIP4, JIP 23, JIP 30
KO CTaTUCTHKH
Tema 4.1. Teopus Cojep)kaHue yueOHOr0 MaTepuasia 8 2,

BEepPOATHOCTeM

[Torsite KoMOHMHATOpPHOM 3amaun. PakTopran uncia. Buzapl
COeIMHEHVH: Pa3MelleHus], IepeCTaHOBKH, COUeTaHUsI U UX
cBoiicTBa. [IpyMeHeHre KOMOWHATODUKH TIpU pelleHUU
npodeccuoHabHBIX 33/1au.

CnyuyadHbIM ~ SKCIIEDUMEHT,  3JIeMeHTapHble  UCXOZPI,
cobbiTusi.  OripefiesieHre  BePOSITHOCTU:  K/IaCCHUYeCKoe,
CTaTUCTHUYECKOe, TeOMeTpUYecKoe; yC/IOBHasi BepPOSTHOCTb.
TeopeMsbl C/10’)KeHHS U1 YMHOKeHHsI BeposAiTHOCTer. PopMmyria
nosHoM BeposiTHOCTH. Dopmyna bepHymm. ChyualiHble
BeJIMUMHBI, 3aKOHbl MX paclpefiejleHdss W YHUC/IOBBIE

Y1, 31, 33, OK 01, OK 02,
OK 03, IIK 3.1, IIK 4.1, JIP
4, JIP 23, JIP 30

13




XapaKTepUCTUKU. MareMaTHuecKoe 0>KUJaHue U JUCTIePCHSL.
[lpriMeHeHre Teopud  BEpPOSITHOCTEH TpPU  pelleHur
Npod)eCCMOHAJIbHBIX 3a/iau

B TOM uHC/Ie NPAKTHYECKHUX U JIa00PaTOPHBIX 3aHATHI

ITpakTHueckoe 3ausaTve Ne 9
PermieHrie KOMOWHATOPHBIX 3aJ@ad TPA  OpraHU3al[ud
TeXHUUYECKOM SKCITTyaTal[dd MallliH W 00O0py/J0oBaHWS Ha
JKeJIe3HOZLOPO’KHOM TPaHCIIopTe

IIpakTHueckoe 3aHaTHE Ne 10
PerieHue 3a/jau Ha HaXOXKJeHUe BEPOSITHOCTU COOBITHS TIPU
W3y4YeHUW U [UIAHUPOBAHUM TEXHOJIOTMUYeCKOIro LMKJa
5KCITyaTaljii MalluH U 000pyA0BaHUs >Kele3HOZ0POXKHOT0
TpaHcriopta. OnpefiesieHue CpefHeKBaZlpaTUYHOM CKOPOCTH
[I/I1 pacyeTa Be/IMYMHBI BO3BBILLIEHUS HAPY>KHOIO peJibca.

CamocrosTenibHass pabora o0yuaromuxcsi Ne 9
BrbruricsieHrie BepOSITHOCTEM COOBITHIA

Pa3pen 5. OcHOBHBIE
YHC/IeHHbIe MeTO/bI

15

¥2,32, 0K 01, OK 02,
OKO03, OK 4, IIK 3.1, [IK
4.1, JIP 2, JIP 4, JIP 23, JIP
30

Tema 5.1. UucnenHoe
aucddepeniupoBanue

CopepixaHue yueOHOro MaTepuasa
[Tonsitue o uucieHHoM auddepeHIipoBaHuU. DPOpPMYIIbI
npubmkeHHOTO AU depeHIMpOBaHUs, OCHOBaHHbIE Ha
VHTEepNoJIALMOHHBIX (opmysax HeioToHa. I[IpuMmeHeHMe
yucieHHoro  AuddepeHIMpoBaHUSI ~ TIPU  pellleHUH

2,
¥2, 32, OK 01, OK 03,
I1K4.1, JIP 2, JIP 4, JIP 23,
JIP 30
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nipodeCcCUOHATBHBIX 3a/jau.

B TOM uHC/Ie MPAaKTHYeCKHUX U JITa00PaTOPHbBIX 3aHATHI 2

IIpakTnueckoe 3ansitue Ne 11
PerieHue 3aziau Ha cocTaB/ieHMe NMPOW3BO/JCTBEHHOTO MylaHa
TpU [JIAHUPOBaHUU TeXHOJIOTUYEeCKOro LMK/1a
9KCTUTyaTal[ii MaIliiH ¥ 000pyZi0BaHUs Ha TPAHCTIOPTE

CamocrosTenbHasA padora odyuarommxcss Ne 10 2
UucnenHoe auddepeHLIMpOBaHNE

Tema 5.2. UucsieHHoe Copep)xaHue yue0HOr0 MaTepHuasia 4 2,

pelleHue [ToHsiTHe O UWCAEHHOM pelleHMd AU (epeHraTbHbIX Y2, 32, OK 02, OK 04,
00BIKHOBEHHBIX ypaBHeHMid. MeTog, Oitiepa [/ pellieHHs] 0ObIKHOBEHHBIX ITK3.1, JIP 2, JIP 4, JIP 23,
auddepennuanbHbix |(IudQepeHIMaNbHBIX  ypaBHeHWU. [lpumeHeHue MeTtoza JIP 30
yPaBHeHHHU YMCJIEHHOTO pelieHust AuddepeHLaabHbIX ypaBHEHUM TIPU
pelieHrH TpodeCCUOHATBHBIX

3a/a4

B ToM unc/ie NPaKTUYeCKUX U JIa00paTOPHbBIX 3aHATHI

IIpakTnueckoe 3ansaTve Ne 12
OrnipefiesieHMe KOJIMUECTBA 3JIEKTPOHEPIUM, 3aTpaueHHOU
Ha TATYy N0e3/10B, B 3aBUCUMOCTH OT IJIaHa U NPOQU/IS IyTH
TOCPe/ICTBOM MeTozla Jilyiepa U pelleHus 0ObIKHOBEHHBIX
IvddepeHLIMA/IbHBIX YPaBHEHUH

CamocTosTenbHasA padora odyuarommxcss Ne 11 2
YucneHHOe pellleHHe OOBIKHOBEHHBIX [uddepeHIalIbHbIX
ypaBHEHUM

Tema 5.3. UnucsieHHoe Cojep)xaHue yue0HOro MaTepHasia 2 2
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UHTerpupoBaHHe [loHaTve 0 UYUCIEHHOM UWHTerpupoBaHuu. POpPMYJIbI Y2, 32, OK 02, OK 04, JIP 2,
YMCJIEHHOT'O0 UHTerPUPOBaHUs MPSIMOYTO/IbHUKA U TPareLivi. JIP 4, JIP 23, JIP 30
®opmysia CumricoHa. AOCO/MOTHasE TIOTPEIIHOCTb  TIPU
YMC/IEHHOM UHTerpupoBaHuu. [IpriMeHeHre 4YMC/IIEHHOTO
VHTerpUpOBaHus [J1 peleHust MpodecCOHa bHbIX 3a/au.
B TOM uHC/Ie MPAKTHYECKUX U J1a00PaTOPHBIX 3aHATHH

CamocrosTesibHasi padora od0yuaroruxcst Ne 12 1
UucneHHOe UHTerpyupoBaHue

IIpomexyTouHas arrecTanus (IK3aMeH)

Bcero: 87

[171s1 XapaKTepUCTUKHU YPOBHSI YCBOEeHUsI yueOHOr0 MaTepuasia UCTIOb3YTCS Ciefiyrolire 0003HaueHusI:
1. — o3HaKOMHUTE/IBLHBIN (Y3HAaBaHHUe paHee U3yUeHHBIX 00bEKTOB, CBOMCTB);
2. — peTnpOAYKTUBHBIH (BBITIO/IHEHHE /lesATeTbHOCTH M0 00pas3ily, MHCTPYKLMU WX 110/l PYKOBOZICTBOM);

3. — POAYKTUBHBIH (TJIaHUPOBaHHE M CAMOCTOSITe/TbHOE BBITIO/THEHHE [leATe/TbHOCTH, pellieHre Mpo0/ieMHbIX 3a7iau)
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3 YCJIOBUSA PEAJIN3AIIVN ITPOTPAMMBI YYEBHOM
JUCIHUIT/ITMHBI
3.1 TpeboBaHussT K MHHHUMA/IbHOMY MaTepUA/IbHO-TEXHUUECKOMY
o0ecrieueHnIo:
YuebHasi JucLMIUIMHA peanu3yeTcsi B yueOHOM KabuHere No 401
«Maremaruka. [IpukiagHasg MaTeMaTHUKa».
OO6opymoBaHue yuebHOro KabuHera:

- II0Ca/I0UHbIe MeCTa 10 KOJIMYeCTBY 00yuaromxcs;
- pabouee MeCTO TIpero/iaBaTeJis;

- yueOHasi ZjoCKa.

TexHuueckue cpefcTBa oOyueHusi pabouero Mmecra TIperoiaBaTelis:

TiepeHOCHOe MYJIbTUMeNHOe 000py/I0BaHKe.

3.2. UudopmariuoHHoe ofecrieueHne peaTd3anuy MPOrpaMmMbl
[ns peamu3auyy  TiporpaMmbl  OubsMoTeuHblid  (oHA —0Opa3oBaTe/bHOM
OpraHu3ali UMeeT TieuaTHble MW  3JIeKTPOHHble  oOpa3oBaTesibHbIE U
MH(pOPMaLIMOHHbIE PECYPChl, UCTIOIb3yeMble B 00pa3oBaTe/IbHOM TpoLiecce.

IlepeyeHb PpeKOMEHAYeMbIX Y4eOHbIX W3[aHHIl, [OMO/IHUTE/TbHOMN
nuteparypbl IHTepHeT- pecypcoB, 0a3bl AaHHBIX 0M0/1MoTeuHOro (hoHAA:

3.2.1. OCHOBHBIE HCTOUYHUKH:

1. ToHuapeHko, B. M., OneMeHTbI BbICIIIel MaTeMaTHKH. : yueOHUK / B. M.
["'onuapenko, JI. B. JlunaruHa, A. A. PeuioB. — Mocksa : KHoPyc, 2022.
— 363 C. — ISBN 978-5-406-09798-4. — URL:
https://book.ru/book/943679. — TeKcT : 2/1eKTPOHHBIN.

3.2.2. [lono/THUTe/IbHbIEe UCTOYHUKHU

1. bmwunoBa, C.II. MartemaTtuka. IIpakTUKyMm [/ CTY[€HTOB TeXHUUYECKUX
cnetuansHocTel / C. I1. biimHoBa. — 2-e u3g., ctep. — CaskT-IletepOypr:
Jlanb, 2023. — 196 c. — ISBN 978-5-507-45891-2. — TekcT :
3JIeKTPOHHLIM // JlaHb : 37eKTpOHHO-OubmoTeuHass cuctema. — URL:
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https://e.lanbook.com/book/291170. — Pexxum pocTyna: [si aBTOpH3.
T0JIb30BaTeIei.

2. HOemwmgosuu, b. I1. JuddepeHiivanbHbie ypaBHeHUs1 : yueOHoe mocobuie
mig BysoB / B, II. lemugoBuu, B. II. MogeHoB. — 6-e usn., crep. —
Cankrt-IletepOypr : Jlanb, 2022. — 280 c. — ISBN 978-5-8114-9441-5. —
TekcT : 27eKTPOHHBIN // JlaHb : 37eKTPOHHO-OMOMMOTeUHasi cucTeMa. —
URL: https://e.lanbook.com/book/195426. — Pexxum poctymna: s
aBTOPU3. TI0JIb30BaTeei.

3.2.3 Ilepeuenp npodeccHOHATBHBIX 0a3 AaHHBIX U WH(OPMAIHOHHBIX
CIIPAaBOYHBIX CUCTEM:

1. Hayunas snekTpoHHas 6ubsmoreka (HOB). — URL: http://www.elibrary.ru.
— TeKCT: 3/71eKTPOHHBIN.

2. OTKpeITEIA Konemk. Matematuka. — URL: https://mathematics.ru/ . —
TeKCT: 3/IeKTPOHHBIM.

3. DnektpoHHasi bubmoreka. — URL: www.math.ru. — TeKcT: 3/1eKTpOHHBIH.
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4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUSI
YUYEBHOH JUCIIATIAHBI

KoHTposib ¥ oOlleHKa pe3y/ibTaToOB

OCBOEHMsS] y4eOHOTO AMCIMIUIAHBI

OCYLIECTBJ/IAETCA IIperoaaBaTesieM B IIponiecce TIIpoBeeHHA TeOPETHUUYECKHUX U

MPpakKTHU4YeCKHX 3aHHTHﬁ, BBITIO/THEHUA O6y‘—IaI-OH_[I/IMI/ICH NMHIWBUYd/IbHBIX 3a,an1/1171

(moaroToBKa cOOOIeHNI 1 TTpe3eHTal[1i).

[TpomexyTouHas aTTecTalys B (opMe 3K3aMeHa.

Pe3yibTaThl 00yueHHsI

IToka3aTe/n oLeHKH

DopMBI U METOABI
KOHTPOJIAl U OLIeHKH

(Y, 3, OK/IIK, JIP) pe3y/IbTaToOB

pe3y/IbTaTOB 00yUeHHUs
YMerh:
Y1. IIpuMeHATH [Tpumensite  gopmysbl | OnjeHKa yCTHOTO OIpoca,
MaTeMaTUueCcKre MeTo bl nvddepeHLIMpOBaHUS COO0OIIIeHNH, JOK/a/I0B;
mvddepeHIHaTBHOTO U (GyHKLMI; TeKYILUM KOHTPOJIb,
HWHTEeIrpajibHOIO HaxOJUTb 3HaueHusd 3dllliTa ITPakKTHYeCKHX
VICUMC/IEHUSI [IJIs] PELUEHUST | orpe/ie/leHHBIX 3aJjaHui; HabmoIeHye 1
npoecCuoHaTbHBIX MHTErpasoB; 5KCIepTHasi OLleHKa
3aJa4d TIPUMEHSTh BBITIO/THEHUSA
OKO01-04 IIPOU3BO/IHbIE st WUHJUBULYa/TbHBIX
T1K4.1 pelleHus] TPUK/IaJHbIX 3a7jaHui,
JIP2 3a71a4; CaMOCTOSITe/TbHBIX paboT
JIPO4 MIPUMEHSTh
JIP23 onpejeneHHbIA
JIP30

VIHTerpasa [JJjisi pelLleHUst
TIPUK/IAIHBIX 3a/1a4;

HaXO/TUTh obiree
pelieHue JTMHEVHOT O
ypaBHeHUsI TIepBOro
TOpsI/IKa;

HaXO/IUTh YyacTHOe
pelieHue JIMHEWHOT O
ypaBHeHUsI MepBOro
TIOPSIAKa;

HaXO/IUTh o[0i1517%1
VHTerpaJl  JIMHEeWHOTO
OZJHOPOJHOTO
ypaBHeHUsI MepBOro
TOpsI/IKa;

peliaTb ypaBHeHUsI C
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paszessoLUMUCS Tepe-
MeHHBIMU;
HaXO/IUTh
pellleHWe  ypaBHEHUS
BTOPOTO  TOpsifjKa C
TTOCTOSTHHBIMU

KO3 puLeHTamuy;
HaXO/IUThb obrree
pelieHue ypaBHEHUU
JIOTTY CKaFOLI[HX
TIOHVKEHUe TOPSIIKa;
HaXOAWUTb i-Thle UJIEHBI
YUCJIOBOTO PSifia;
HaXOJWThb  YaCTUYHbIE
CYMMbI YMCJIOBOTO PSiZia;
TIPUMEHSATD
HeoOXOUMBIN TIPU3HAK
CXO/IUMOCTH UHMCJIOBBIX

obiree

PANI0B;

WCC/iejoBaTh Ppsiibl Ha
CXO/IUMOCTh C
TIOMOIIbIO MeTo/a

HNanambepa u MeToza
Koy,

HaXOUTh pazuyc
CXOIMMOCTU  CTENIeHHOI'0
psifia;

pelaTh MPHUK/IAJHbIE U
rpodeCcCUOHA/bHbIE
3afiaun MeTO/[aMHt
nviddepeHLMabLHOTO U
VHTerpajibHOT0
WCUUC/IeHUS

Y2. IIpyMeHAITb OCHOB-
Hble TIOJIO)KeHUsI Teopuur
BEPOSITHOCTE U MaTeMa-
TUYECKOW CTaTUCTUKU B
npogeCCUOHAILHOU
JesTe/IbHOCTU

OKO01-03

[TK3.1

[MK4.1

JIP4

JIP23

Pemrate  mpocTeuiiue
KOMOMHATOpHbIE 3a/aud
MeTozsoM Tiepebopa, a

TaK>Ke C
WCTI0/Ib30BaHUEM
W3BECTHBIX (OpMYT;
BBIUUC/IATD B
TIPOCTEUIIIUX  CTydasx
BEPOSITHOCTU ~ COOBITHM

Ha OCHOBe I110[4C4eTa
UKCJjlda MCXO0/10B,

YcTHBIN Onpoc,
Hab/r0IeHne u
SKCTIepTHasi OLleHKa
BBITTOJIHEHUS], 3aIIUTHI
MpPaKTUYeCcKUx pabor;
VH/IUBU/ya/TbHbIe
3a/laHus], COOOITIeHNS,
JOKJIa/IbI,
camocTosiTesbHasi paboTa
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JIP30

TIPOBOJIUTL  OTepaliu
HaJ,  COOBITUSIMU U
HAXOIUTh Ux
BEPOSATHOCTH;
COCTaBJISATh 3aKOH
pacripezie/ieHUs

CIyyaiHOW BeTMUMHBI U
HaXO[UTb UX YHUCJIOBbIE

XapaKTepPUCTUKY;

pellath NPUK/IaJHbIE U

ripoceccroHa/bHbIE

3a/la4M 1ocpe/ICTBaM

TeOpHUU BepOSITHOCTEH U

MaTeMaTU4ecKou

CTaTUCTUKU
Y3. Wcnonb3oBaTh mpue- Haxoautb TIpuOIH- Habsroienuie u
Mbl 1 MeTOAbl MadTeMaTHU- JKeHHoe 3HaueHuUe 3KCIIEPTHAA OLIEHKA
yeCcKoro CHUHTE3a n orpeJieJIeHHOIO UHTer- BBITIO/THEHUA
aHa/M3a B  Pa3/UUYHBIX paa; MPAaKTUUECKUX U
HpO(i)ECCI/IOHa]IbeIX CH- HaxoJuUTb l‘[pI/I6JII/I)KEH— CAdMOCTOATE/IbHBIX pa60T,
Tyalusax HOe 3HaueHue TIPOous- OLl€HKd IMMCbMEeHHBIX
OK02-OK04 BO,E[HOI\/II (byHKLU/H/I B BaAaHI/Iﬁ
IK3.1 TOUKE;
11K4.1 pemars  auddepeH-
JIP2 Lya/lbHble ypaBHEHUS
JIP4 C TIOMOLLUBK UHCJIeH-
JIP23 HBIX METO/IOB;
JIP30 peliatb  TPUK/IAJHbIE

33/lauM 10 CpeACTBam
YKHCJIEHHBIX METO/0B

Y4, Ywmenune perwuarts (- [IpoBoguth — oriepauuu Habmopenue u
3a/aun JVCKPETHOM |  Haji MHOXXECTBAMM U UX SKCIIepTHAas OL[eHKa
MaTeMaTUKU 37IeMeHTaMU; BBITIO/IHEHUS
OK04 pellaTb  INPHK/IafHbIE MPaKTUUECKUX U
I1K4.1 3374l 0 CpeCTBAaM | CAMOCTOSITENbHBIX PaloT,
JIP2 JICKPeTHOM OL[eHKa YCTHOI'O OIpoca "
JIP4 MaTeMaTUuKU MUCbMEHHBIX 3aZlaHUH
JIP23
JIP30
¥5. YmeHue uUCrosib30- (- OCyLeCcTBIATh Mepexof, Habntopenue u
BaTb METOJbl JIMHEHHOH | Mexay dopmamu SKCIepTHasi OLjeHKa
anreGpe! 3aMMCU  KOMIIJIEKCHOTO BBITIO/THEHUS
OKO02-04 yucsa; MPaKTUYeCKUX U
IIK1.1 BBITIOIHATE  JIeICTBUs | CAMOCTOSITe/IbHBIX pabor,

21




I1K1.2 HaZ, KOMIUIEKCHBIMU | OLIeHKa YCTHOT'O Orpoca U
JIP2 yuC/laMy, 3aZlaHHbIMUA B | TMCbMEHHbBIX 3a[laHUN
JIP4 anrebpanveckoi, TpUro-
JIP23 HOMETPUUECKOW U TO-
JIP30 KaszaTebHOU (popMax;
TIPUMEHSITh  KOMIJIEKC-
Hble yucia Tipu
pelieHry TpaKTUUeCKrUx
U 1ipodecCUOHa/IbHBIX
3a/1au
3HaTh:
31. OCHOBHbIE MOHATHA U (- 3HATb OCHOBHbIE OL1eHKa BBITIO/THEHUS
METO[bl MaTeMaTUUeCKO- |  ¢hOpMyJIbl, OIpe/ie/IeHus MTUChbMEHHBIX paboT,
NIO-TUYECKOTO CHHTe3a M| U TeopeMbl MaTeMaTh- | COOOIeHMH, JOK/IaJj0B
aHam3a JIOTUUECKUX | YeCKOro aHa/m3a,
YCTPOUCTB JUCKPeTHOM MareMaTH-
OKO01-04 KH, KOMOWHATOPUKH,
ITK3.1 CTaTUCTUKU U TEOpPHH
[1K4.1 BEepOSITHOCTEN,
JIP2 UYKMC/IEHHBIX METOJIOB;
JIP4 OCHOBHbIE TIOHSTTVS,
JIP23 npueMbl U MeTOJBI
JIP30 MaTeMaTUUeCKOTrO CHH-

Te3a 17| aHam3a
JIOTUYECKUX YCTPOMCTB

32. Crocobbl peliieHust
MPUK/IaJHbIX 3a/jau MEeTO-
ZIOM KOMTIJIEKCHBIX UHCeT
OKO02-04

IIK1.1

[1K1.2

JIP2

JIP4

JIP23

JIP30

3HaThb OCHOBHBIE TIOHS-
THSI ¥ (DOPMYJIBI TEOPUU
KOMIIJIEKCHBIX UHCEJT;
crioco6oB pelleHus
TIPUKJTA/IHBIX 3aziau
METOZIOM KOMIIIEKCHBIX
yKcen

O11eHKa BbITIOJIHEHUS
MMCbMEeHHbIX padoT,
YCTHBIX OTBETOB,
VIH/IUBU/1yaJIbHBIX
3a/laHuH
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5. IEPEYEHDB UCIIOJ/IB3YEMbBIX METOJOB OBYUEHUSA

5.1 ITaccuBHBIe: /TEKLUsA, UTEHKe, OIPOC.

5.2 AKTVBHBIE M VHTEDaKTHUBHbIE: MO3rOBOM IUTYpM, TBODYECKHEe 3aJlaHUs,
paboTa B MasbIX TpyMrax, W3yueHHe U 3aKpervieHhe HOBOro MH(OPMaI[iOHHOTO
MaTepuasa, UHTepaKTUBHasl JIeKI[1si, paboTa C HarJIsJHBIM TT0COOMeM, TTPOEKTHBIM

MeTO/,.
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