[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®KO: Tkayesa Jlapuca BnagumuposHa

[HomkHocTb: U.0. oupekTopa

[Nara nognucanms: 15.09.2025 21:20:14 OMOILITICC3 Hpunoxenue 17
YHMKaNbHbI NPOrPAMMHBIN KNHOY: K - o CrienrualIbHOCTH
6193ebd093351b6251af28b8e5efIcbb3f05df49 23.02.01 Opranusaryst IepeBO30K U yIPaBIICHHE

Ha TpaHcHopTe (110 BHIaM)

PABOYAS [IPOTPAMMA YUEBHOM JUCHUTIIUHBI!
OI1.10 MATEMATHUKA
JUISl CIIEeIMAJIBLHOCTH

23.02.01 Opranu3zainus nepeBo30K U yIpaBiIE€HUE HA TPAHCIIOPTE

(o Buam)

baszosas noocomoska
cpeone2o npoghecCUoOHAIbHO20 00PA308AHUSL

(200 nHauana noocomosku: 2024)

! PaGouas mporpaMma IOINEKMT €KEroAHON aKTyalu3alld¥ B COCTABE OCHOBHOM IPO(eccHOHAIBHON 0Opa30BaTENbHOM IIPOrpaMMbI-
IIPOrpaMMBI ITOATOTOBKH crienuanucToB cpexHero 3seHa (OITOII-ITTICC3). Ceenenust 06 akryammsammu OITOII-IITICC3 BHOCATCS B JIUCT
axtyanusanuu OITOII-TITICCS.



COJEPKAHUE

1. TACHOPT PABOYEM IIPOTPAMMBI YYEBHOM
JTUCLIUTIIUHBI

2. CTPYKTYPA W COJEP)KAHUE  YYEBHOWM
JTUCHUIINHBI

3. YCJIOBUSA PEAJIM3AIINM MPOTPAMMBI YUYEBHOM
TACIHATITAHBI

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMSI
YYEBHOU JUCIUITJIMHBbI

5. IIEPEYEHb HNCITIOJIB3YEMBIX METOJ10B
OBYYEHUA

CTP.

19

21

23



1 TACIIOPT PABOYEM NPOT'PAMMBbI YUEBHOM JUCHUILIVHBI
OIl.10 MATEMATHUKA

1.1 Ob6aacTe npuMeHeHnst pado4eil MpOrpaMMbl

Pa6ouast mporpamma yueOHo# mucuumuinabl OI1.10 MaTemaTuka sBIISIETCS BapHATHBHON YacThIO
OCHOBHOU MpOQeCCHOHATBHONH 00pa30BaTeNbHON MPOTPAMMEI - MPOTPAMMBbI MTOATOTOBKH CIICIIUATHCTOB
cpennero 3Bena (mamee — OIIOII-IIIICC3) B coorBerctBun ¢ ®I'OC mms crnenmansaoctd 23.02.01
Opranu3zanus nNepeBo30K U yIpaBiIeHUE HA TPAHCIIOPTE (110 BUIAM).

[Ipu peanuzanmu paboueil MporpaMMbl MOTYT HCHOJB30BATHCS pa3IUYHbIE 00pa30BaTENbHbIC
TEXHOJIOTHH, B TOM YHUCJIC JUCTAHIIMOHHBIE 00Pa30BaTEIbHbBIC TEXHOJIOTHH, JIEKTPOHHOE O0yUICHHE.

Pabouas nmporpamma yueOHON AMCHUILIMHBI MOXKET OBITh MCIOJb30BaHA B MpPodecCHOHATbHON
MMOITOTOBKE, IEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIINN pabodrX 1o npodeccusm:

15894 OnepaTop nocTa IeHTpaIu3aluu;

18401 Curnamnucr;

17244 TlpuemocnaTuuk rpy3a u 6araxa;

25337 Omepatop 1o 06pabOTKe MEPEBO30YHBIX IOKYMECHTOB;

18726 CocraBuTens MOE3H00B;

16033 OmepaTtop cOpTHPOBOYHOM TOPKH;

25354 OmepaTop Hpu JSKYPHOM MO CTAHIIHH.

1.2 Mecto y4yeOHo¥# aucuuminnbl B crpykrype OITOII-IIIICC3:
JucuuruiHa BXOAUT B 001enpodecCHOHaNbHBIA ITUKIL.

1.3 [Inanupyemblie pe3yJbTaThl OCBOCHHS Y4eOHOMH TUCIUTIINHBI:

1.3.1 B pe3ynbTate OCBOCHUS YU€OHOM TUCIUILTMHBI 00yYarOIIUNics JOMKEeH

yMeThb:

— TIPUMEHSITh MaTeMaTU4ecKue MeTonbl JuddepeHInaTbHOr0 U MHTETPATFHOTO WCUUCTCHUS IS
perieHust po(eCCUOHATIBHBIX 33134,

— TPUMEHSTh OCHOBHBIC TIOJIOKEHHSI TEOPUM BEPOSTHOCTEH W MaTeMaTHYeCKOW CTaTUCTUKH B
MPOo¢eCCHOHATLHOM JIESTETBHOCTH,

— UCIONB30BaTh TMPUEMbI M METOJbl MaTeMaTHYeCKOTO CHHTE3a M AaHalu3a B Pa3IMYHBIX
PO ECCUOHATBLHBIX CUTYaIIUSIX.

3HATD:

— OCHOBHBIE IIOHSTHS M METOABI MAaTEMAaTHYECKO-JIOTHYECKOr0 CHHTE3a M aHajiM3a JIOTHYECKHX
YCTPOWCTB;

— pelaTh NPUKIIATHBIE JJICKTPOTEXHUUESCKUE 33/1a91 METOIOM KOMITICKCHBIX YHCET.

1.3.2 B pe3ynpraTe OCBOCHHS Y4YeOHOH JMCIHILIMHBI OOyYarOIUKCA JOKEH Cc(HOPMHPOBATH
CIIENYIOIINE KOMIIETCHIINHN:

-o0uue:

OK 01. Bribupats criocoObl pemeHus 3agad npo(ecCHOHANbHON AesITeIbHOCTH TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAINM3a U MHTEepIpeTanuy HH(opMaum
1 UHGOPMAIIMOHHBIE TEXHOJIOTUH JIJISl BBIMOIHEHUS 33]1a4 MPo(ecCroHaIbHON 1eATeIbHOCTH

-npogeccHoHAIbHBIE!

[1K 1.2. OdopMIATE JOKYMEHTHI, pErJaMEeHTHPYIOIINE OPTaHU3aIluI0 MEPEBO30YHOTO Mpolecca
Ha TPaHCIOpTE.

IIK 2.2. Opranu3oBbIBaTh JBMKCHHE TPAHCIIOPTA, OOecreunBaTh OE30MACHOCTh JBMKCHHUS Ha
TPaHCIIOPTE U pemaTh MpodecCHOHATbHBIC 33/1a4H MOCPEICTBOM MPUMEHEHHS HOPMATHUBHO-TIPABOBBIX
JOKYMEHTOB.

1K 2.3. OnpenensaTs ¥ aHATU3UPOBATh BHIMOJIHEHUE MTOKa3aTeNei SKCIUTyaTallMOHHOM paboThI.



I[IK 3.1. IlnanupoBaTh H OpPraHU30BBIBaTH pabOTy TIO TPAHCHOPTHO-JIOTUCTHUECKOMY
00CITy’)KUBaHUIO B c(hepe rpy30BBIX EPEBO30K.

IIK 3.2. [lmanupoBaTh ¥ OPraHU30BBIBaTH PA0OTY MO TPAHCIIOPTHOMY OOCITY>KHBaHHIO B cdepe
[IACCaXKUPCKUX MEPEBO3OK.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThl
Ounas ¢popma o0ydeHus1

Buj yueOHoi1 padoThI

O0beM yacoB

MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 76
Oo6s13aTesIbHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 60
B TOM YHCJIE:

JIEKIIUA 30
MPAKTUYECKHE 3aHATH 30
CamocTosiTesibHasi paboTa o0y4arierocs (Bcero) 4
IIpome:kyTounas arrecrtauusi B gopme sx3amena (1 cemecmp) 12

3aounas popma o0yueHust

Buj yueOHoi padoThl

O0beM yacoB

MakcumajibHasi yueOHasi HATpy3Ka (Bcero) 76
Oobs13aTe/IbHAs ayAUTOPHAs Y4eOHas HATPY3Ka (Bcero) 14
B TOM YHCIIE:

JIEKLIUA 6
MPAKTUYECKHUE 3aHATHSI 8
CamocTosiTe/ibHasi padoTa o0yualouierocs (Bcero) 50
IIpomexyTouyHas arrecTanus B popme sx3amena (1 kypc) 12




2.2. TemaTn4eckuii JIAaH U co/iep:KaHue y4eOHON AUCHMILINHBI (04Hasi popma o0y4ueHust)

YpoBeHb
Coaepixkanue yueOHOro MaTepuaJa, NpakTHYeCKUue 3aHATHS, O0bem OCBOCHMS,
HaumeHoBaHue pa3iesioB U TeM
caMoCTOsITe/IbHAsE padoTa 00y4aromuxcs yacoB | ¢opmupyembie
KOMIIeTeHIHH
1 2 3 4
Beenenue. 1
Conep:xanue y4eOHOro MaTepuasia
Matematuka W Hay4YHO-TEXHUYECKHMH IpOrpecc; MNOHITHE O  MaTeMaTU4YECKOM
MojaenupoBaHuu. Poiab MareMaTuku B TOJITOTOBKE CHEIMAIMCTOB CPEIHEr0 3BEHA 1 OK 012 OK 02
KEIIE3HOJJOPOKHOTO  TpaHCHopTa ©  (GOpMHUpPOBAaHWUM OOMMX ¥  MPOPECCHOHATBHBIX ’
KOMITIETEHIIUH.
Pa3znen 1. MaTemaTHuuecKuil 27
aHaJIn3 =
Tema 1.1. [InddepeHunanbuoe u 15
HHTerpajbHOe HCUMCIeHne Coaep:xanue yueOHOro MaTepuasa
OyHKIMKM OAHOM He3aBucHMMOM mnepemeHHou. [Ipenensl. HenpepblBHOCTH  QyHKUUH.
[IpousBonnas, reomerpuueckuii cmbici. HccnenoBanue ¢ynknuil. HeonpeneneHuslit 3
uHTerpan. HenocpencTBeHHOE MHTErpUpoBaHME. 3aMeHa IepeMeHHOW. OmnpenencHHbIN 5 1%5 loé’ 1(_)15 222’
uHTErpasl. BeraucieHne onpeneieHHoro naTerpaia. ['eoMeTprudecKkuii CMBICIT OTIPEIEeIICHHOTO K 2'.3” K 3.1
uHTerpana. MOyHKIMU HECKOJBKMX MepeMeHHbIX. [IpuiokeHus: MHTerpaja K peLIeHUIo
MIPUKJIAAHBIX 331a4. YacTHbIE IPOU3BOAHBIE.
IIpakTnyeckoe 3ansitue Nel. 3
Berauciienne mpou3BOTHOM CIOKHBIX (QYHKIHH. 2 OK 01, OK 02,
K 1.2, T1IK 2.2,
MK 2.3, 11K 3.1
IIpakTuyeckoe 3ansitue No2. 3
Berancnenne npocTedmx onpeaeaeHHbIX HHTErPajioB. 2 OK 01, OK 02,
K 1.2, 11K 2.2,
K 2.3, IIK 3.1
IIpakTnyeckoe 3ansitue Ne3. 3
Pacuer comnpsbkeHuii ¢ MPUMEHEHHEM POU3BOTHON B MH)KEHEPHOH rpaduke. 1 OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, 11K 3.1
IIpakTnyeckoe 3ansiTue Ne4. 1 3




OHpCI{CJ’IeHI/IC MakKCMMyMa MOIODHOCTH B LIOCIKW IIOCTOAHHOIO TOKa C IIPUMCHCHUEM

OK 01, OK 02,

HPOU3BOJTHOI, TK 1.2, TIK 2.2,
[NK 2.3, IIK 3.1
IpakTuyeckoe 3ansaTue Ne5. 3
Beraucnenue rtuionfaged ¥ 00ObeMOB TPH MPOCKTHPOBAHWM OOBEKTOB  TPAHCIOpPTa C OK 01, OK 02,
IPUMEHEHHEM OIPE/IETIEHHOI0 HHTErpaa. K 1.2, TIK 2.2,
K 2.3, [IK 3.1
CamocrositesibHas padora odyuaromuxcs Nel
IIpopa®oTka KOHCIIEKTa 3aHATUS, YUEOHBIX M3JaHUN W JONOJHUTEIbHOM JUTEparypsl (1O
BOIIpOCAaM K pasfenaM ¢ TIJlaBaM y4yeOHBIX M3/[aHW, a TaKKe COCTaBJICHHBIX
IIpenojaBaTeeM), IOUCK, aHaIu3 M OLEHKA JOMOJIHUTEIbHON HH(OpMALIUKU IO COJIEPKAHUIO
y4eOHOro MaTepHraia u ONpeIeIeHUI0 MPOPEeCCHOHATFHO 3HAYMMBIX 3a/1a4.
IloaroroBka K MPaKTUUECKUM 3aHATUSAM C HMCIIOJIb30BAHHMEM METOJMUYECKUX PEKOMEHJalui
npenogasarensi. OGopMIIeHHE OTYETOB M0 NPAKTHUECKUM 3aHSITHSIM.
Tema 1.2. OObIKHOBECHHBbIE
auddepenunanbubie ypasHenus | Coaepixxanue yyeGHOro Matepuasia
3agauy, npuBoAdLMe K 1uddepeHInanbHbpIM ypaBHeHusAM. JuddepeHnnaibtble ypaBHEHUS 3
C paszgensromuMucs repeMeHHbIMH.  OOmme u  yactele pemieHus.  OQHOpPOIHBIE 1%1510; 1%12 (2)22’
mddepeHanbEble  ypaBHEHUs] MEpBOro mopsjka. JIMHelHble OAHOpPOJIHBIE YpaBHEHHUS K 2‘3” K 3.1
BTOPOTO NOPsiIKA C MOCTOSHHBIMU K03 (ULIMEHTaMHU.
IpakTHuyeckoe 3ansitue Ne6 3
Pemenne muddepeHInanbHBIX  YpaBHEHHH TIEPBOTO TMOPSAKA C  Pa3IeISFOIIUMHUCS OK 01, OK 02,
HepeMEHHBIMH. TIK 1.2, TIK 2.2,
MK 2.3, 11K 3.1
Tema 1.3. Paasl
Conep:xxanne y4eOHOro MmaTepuaJjia 3
Yucnoseie paapl. CXOAMMOCTh M PACXOAUMOCTb YMCIOBBIX psAfoB. [Ipu3Hak cxonumocTu OK 01, OK 02,
I[anaM6epa. 3HaKONEPEMEHHBIE  PSI/IbIL. AOcomoTHasT " YCJIOBHAsE CXOJUMOCTH PsIOB. TIK 1.2, 11K 2.2,
WuTerpansubiii npusHak Komw. [pusnak JleiGuuia. Crenenubie psupl. Psiist Oypbe. 1K 2.3,TIK 3.1
IIpakTn4yeckoe 3ansiTue Ne/ 3
Paznoxenue Qynkumii B pag Oypee. OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, IK 3.1
[MpakTnyeckoe 3ansiTue Ne§ 3
Pacuer snexTpryeckux 1eneld HECMHYCOMAAIbHBIX NMEPUOANYECKHX TOKOB C IPUMEHEHUEM OK 01, OK 02,
psinos Dyphe. TK 1.2, TIK 2.2,
K 2.3, T1IK 3.1
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IIpakTHuyeckoe 3ansiTHE Ne9 3
Onenka pe3yabTaTOB TECTOBOTO JKcrepuMeHTa 3()(HEKTUBHOCTH pabOThl MEXaHU3MOB U 2 OK 01, OK 02,
000pyI0BaHUS Ha XKEJE3HOAOPOKHOM TPAHCIIOPTE 10 CPEACTBAM, OIPEIEIEHUE CXOJUMOCTH K 1.2, TIK 2.2,
YUCIIOBOIO Psijia 110 npusHaKy Jlanambepa. 1K 2.3,TIK 3.1

Pasnea 2. OcHOBBI AMCKPETHOM 6

MaTeMAaTHKH =

Tema 2.1. OCHOBBI TEOPUH 2

MHOKECTB Coaep:kanue y4eGHOIro MaTepuajia
MHoxecTBO U ero aneMeHThl. Ilycroe MHOXKeECTBO, OAMHOMXKECTBA HEKOTOPOIO MHOXKECTBA. 2
Onepauun Hag MHOKecTBamH. OToOpaskeHne MHOkecTB. [loHsaTHe QyHKIMU M cOCOOBI ee 2 1?115 loé’ gﬁ (2)22’
3afanus; KoMno3uuus ¢yHkuuil. OTHOLIEHUs; UX BUAbI M cBoicTBa. J[uarpamma Benna. K 2"3” K 3.1
YrcnoBble MHOKECTBA

Tema 2.2. OCHOBBI TEOPUH 4

rpagos Conep:xanue y4eOHOro MmaTepuaJjia
Hcropust BO3HHMKHOBEHUs NOHATHUsA rpada. 3anaud, NPUBOJAIIME K IOHATUIO TIpada. 2
Onpenenenre rpada, BUIBI TpadoB: MOJTHBIC, HEMOIHBIC. DIIEMEHTHI rpada: BepIIHbI, pedpa; 9 OK 01, OK 02,
crenedb BepnHbl. uki B rpade. Csazannble rpagsl. JlepeBbs. OpueHTUpoBaHHBIN Tpad. IIK 1.2, TIK 2.2,
Nsobpaxenne rpada Ha IUIOCKOCTH. I[IpuMeHeHHe Teopud TpadoB MpPH  pPEUICHAH 1K 2.3, TIK 3.1
podecCHOHATBHBIX 3a/1a4 B 9KOHOMHKE M JIOTUCTHKE.
IpakTnueckoe 3ansiTue Nel0 2
[TocTpoenue rpada mo ycioBHIO CUTYallMOHHOW 33/1aud: B YIPABIEHUH HHPPACTPYKTYpaMHU 5 OK 01, OK 02,
Ha TPAHCIOPTE, B CTPYKTypEe B3aMMOJCHCTBUSA pa3IMYHBIX BHJOB TPAHCIOPTA, B K 1.2, 11K 2.2,
(OpMHUPOBAHNH TEXHOJIOTHIECKOTO IIMKJIA OKa3aHUs YCIYT Ha TPAHCIIOPTE. 1K'2.3,TIK 3.1

Pasnea 3. OcHOBBI Teopuu

BEPOSTHOCTH M MAaTeMaTHYeCKOIi 18

CTATHCTHKHU

Tema 3.1. BeposiTHOCTB. 8

TeopeMbl CJI0KEHUA U Conepxanne yue0HOro Marepuasa

YMHOKEHUS] BEPOATHOCTEM [TonsitTie CcOOBITHS W BEPOSTHOCTH COOBITHS. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSIL. 3
Knaccuueckoe ormpenenenue BeposTHOCTU. Teopema ciokeHMsi BepoATHocTell. Teopema 4 I%I(( 105’ 1(_)[112 222
YMHOXKEHUSI ~ BeposiTHOCTeW.  [IpumeHeHHWe Teopuu  BEPOATHOCTH TMPU  pEIICHUU K 2'.3” K 3.1
npodeccCHOHATIBHBIX 3a1au.
IpakTnueckoe 3ansiTue Nell 3
Pemenne mpocredmmx 3aJad Ha ONPEIEIEHUE BEPOSTHOCTH C HCIIOJIB30BAHUEM TEOPEMBI 1 OK 01, OK 02,
CJIOKEHUS BEPOSTHOCTEM. NIK 1.2, TIK 2.2,

K 2.3, IIK 3.1
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IpakTyeckoe 3ansiTue Nel? 3
Pemienue 3amau Ha HaxOXJI€HUE BEPOSTHOCTH COOBITHS MPU HM3YYEHUU M TUIAHUPOBAHHUU 1 OK 01, OK 02,
PBIHKA yCITyT HA TPAHCIIOPTE. TIK 1.2, TIK 2.2,
NK 2.3, [IK 3.1
CamocTosiTeJibHas padoTa o0yuarommuxcs Ne2
[TpopaGoTka KOHCIIEKTOB 3aHATHH, y4eOHOMN U JJONOJIHUTEIBHOMN JUTEpaTyphl (II0 BOIIPOCaM K
paszenaM U Ii1aBaM y4eOHOH JIMTEpaTyphl, a TAK)KE COCTABICHHBIX MPENOAABaTENIEM), TIOHCK,
aHaIU3 M OIICHKA JOMOJHUTEIHHON MH(OPMAIMK MO COJCPKAHUI0 yU4eOHOTO MaTepualia H 2
OIIPE/ICNICHUIO TPOPECCHOHAIBHO 3HAYMMBbIX 3a/1a4.
[ToaroToBKa K MPAaKTHYECKUM 3aHATHSIM C HMCIOJIb30BAHHEM METOJMYCCKUX PEKOMEHIAINI
npenonasaresst. OhopmiIeHHE OTYETOB O MPAKTUUECKUM 3aHSITHSIM.
Tema 3.2. Cayuaiinas 4
BeJIMYUHA, ee QyHKUMUA Conep:xxanne y4eOHOIro MmaTepuaJjia 3
pacnpeaeJeHUust Crnyuvaitnass BenmuumHa. JlMCKpeTHas W HENPEpHIBHAS CIIydailHble BEIMYMHBL. 3aKOH 2 OK 01, OK 02,
pacnpeneneHus CIIy4aifHOM BETMUMHEL TIK 1.2, TIK 2.2,
K 2.3, IIK 3.1
IpakTnyeckoe 3ansiTue Nel3 3
[To 3amaHHOMY YCIOBHUIO TOCTPOSHHE PSIJIOB PACTIPEICICHHUS CITyYailHON BETMYHUHBI. 2 OK 01, OK 02,
MK 1.2, TIK 2.2,
K 2.3, IIK 3.1
Tema 3.3. MaTtemaTn4eckoe 6
O0’KHIaHUE U JUCTIepCcHust Copep:xanue yuedoHOro MaTepuaJia 3
CJIy4aiiHO# BeJUYHHBI MareMaTnueckoe OXKHJAaHUE IUCKPETHOM Ciay4dailiHOM BenuuuHbl. Jlucnepcus ciaydaiHOM ) OK 01, OK 02,
BenurHbL. CpeiHee KBapaTHuHOES OTKIIOHEHHE CITyYaiiHON BETMYMHBI. NIK 1.2, TIK 2.2,
K 2.3, 1IK 3.1
IIpakTyeckoe 3ansiTue Neld 3
HaxoxeHre MaTeMaTH4ecKOro OKWAaHHs, JMCIEPCHH W CPEIHEr0 KBaJPaTHUYHOIO 2 OK 01, OK 02,
OTKJIOHEHHMS TUCKPETHOH CITy4aifHOM BETMYMHBI 3aKOHOM PACIIpE/IeICHUSL. TIK 1.2, TIK 2.2,
MK 2.3, IK 3.1
IIpakTHueckoe 3ausitue Nelb 3
Pemenue 3amay Ha HaxXOXAEHHE MATEMAaTHYECKOTO OKUIAHUS W IHMCIIEPCHUH TIPH OIICHKE 9 OK 01, OK 02,
3G GEKTUBHOCTH 3aKa30B U OOCIYy:KMBaHUS IOTpeOUTENIeH YCIyT U MPH OLEHKE CUCTEM IK 1.2, TIK 2.2,
HaJIEKHOCTH, 0E30IIACHOCTH U KAYECTBA YCIYT Ha KENE3HOJOPOKHOM TPAHCIIOPTE. 1IK'2.3,1IK 3.1
Pa3znen 4. OCHOBHbIE YHCJICHHbIE 12
METO/bI =
Tema 4.1. Yncjennoe 4




MHTErpUpPOBaHHUeE Conep:xkanue yueOHOIro MaTepuajia
[TonsiTe O uymciaeHHOM HUHTErpupoBaHud. Dopmysbl NPHOIMKEHHOTO HHTETPUPOBAHMSA, 2
OCHOBaHHbIE Ha UWHTEPHOALMOHHBIX (opmynax Herorona. IlpuMeHeHHe dYHCIEHHOTO 9 OK 01, OK 02,
MHTETPUPOBAHMS TPH PEIICHHH NPO(EeCCHOHATBHBIX 3a1a4. DOpMyIIbl MPSMOYTOIBHUKOB. IK 1.2, 1IK 2.2,
dopmyna tpanernuii. @opmyna CumricoHa. AOCOMIOTHAs MOTPEIIHOCTh IMPU YHUCICHHOM 1K 2.3,TIK 3.1
MHTETPHPOBAHHH.
IIpakTHyeckoe 3ansiTue Nel6 2
Beraucnenne uHTErpayioB 1o (opMmysiaM MPSIMOYTOJBHUKOB, Tpameiuid u  (opmye 2 OK 01, OK 02,
Cumncona. OLeHKa MOrpenHoCTH. IK 1.2, TIK 2.2,
K 2.3, IIK 3.1
Tema 4.2. Yncjennoe 4
aupdepeHIUpPpOBaAHHAE Conep:xxanne y4eOHOIro MmaTepuaJjia 2
Yucnennoe auddepermupoanue. Dopmynsl TpuOIMKeHHOTo  AudQepeHIMPOBaHUS, 2 OK 01, OK 02,
OCHOBaHHbIE Ha MHTEPHOJSIIUOHHBIX (Qopmynax Heiorona. IlorpemHocTs B onpenencHUH [IK 1.2, 11K 2.2,
HpOH?:BOIIHOfI. IIK 2.3, TIK 3.1
IpakTuueckoe 3ansitue Nel7 2
Pemenne 3amau Ha HaXOKACHHUE MO TAOIMYHO 3aaHHOW (QyHKIMU (pu N =2), GYHKIUH, 1 OK 01, OK 02,
3aJJaHHOM aHAIMTHYECKH. TIK 1.2, TIK 2.2,
MK 2.3, IIK 3.1
IpakTnyeckoe 3ansiTue Nel8 2
HccnenoBanue cBOMCTB 3TOM (QyHKIMM Ui onpeneneHus 3PQGEeKTUBHOCTH IIaHWPOBaHUS 1 OK 01, OK 02,
TEeXHMYECKOTO IIMKIIA SKCILTYaTaIlu! HIeKTPOCHAGKEH S Ha JKeJIe3HOJ0POKHOM TPAHCIIOPTE. lgllfc 12?% %IIE 2321
Tema 4.3. UncjieHHOE pelieHne 4
00BIKHOBEHHBIX Conepxanne yueOHOro MarepuaJja 2
augdepeHIUATBHBIX [TocTpoenue uHTerpagbHOM KprBoil. Meron Diinep 2 OK 01, OK 02,
YPAaBHEHMH MK 1.2, TIK 2.2,
K 2.3, 1IK 3.1
IIpakTuyeckoe 3ansiTue Nel9 2
OmnpeneneHre KOIMUECTBA JIEKTPOIHEPTHH, 3aTPAYCHHON Ha TATY MOE37I0B B 3aBUCUMOCTH OT 5 OK 01, OK 02,
aHa ¥ Opoduist MyTH C HUCIONb30BaHHMEM MeToja OJilniepa, perieHre OOBIKHOBEHHBIX K 1.2, TIK 2.2,
b hepeHITHATBHBIX YPaBHEHHI 1K 2.3,TIK 3.1
IIpoMeskyTOUHAsI aTTECTALMS: IK3aAMeH 12
‘ Bcero: 76

Jis XapaKTepUCTUKH YPOBHS OCBOCHHSI yU€OHOTO MaTepualia UCIONIb3YIOTCS CleIyIolne 0003HaYeHNUS:
1. - o3HaKoMUTENBHBIN (Y3HaBaHHE paHee U3yUYEHHBIX 00BEKTOB, CBOICTB);

10




2. - peTIpOAYKTUBHBIH (BBIIOIHEHUE AEATENBHOCTH 10 00paslly, MHCTPYKIMU WX N0 PYKOBOACTBOM)
3. - IPOAYKTUBHBIN (TIJITAHUPOBAHUE U CAMOCTOSATEIIFHOE BBIIIOJIHEHHE ACATEIbHOCTH, PEIIeHUE TPOOIEMHBIX 33/1a4)
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2.3. TeMaTH4ecKUii IVIaH U coAep:KaHMe YUeOHOH IMCHUILIMHBI (3a04Hast popMa 00yUeHHUs1)

YpoBeHb
Coaepixkanue yueOHOro MaTepuaJa, NpakTHYeCKUue 3aHATHS, O0bem OCBOCHMS,
HaumeHoBaHue pa3iesioB U TeM
caMoCTOsITe/IbHAsE padoTa 00y4aromuxcs yacoB | ¢opmupyembie
KOMIIeTeHIIUH
1 2 3 4
Beenenue. 1
Conep:xanue y4eOHOro MaTepuasia
Matematuka W Hay4YHO-TEXHUYECKHMH IpOrpecc; MNOHITHE O  MaTeMaTU4YECKOM
MojaenupoBaHuu. Poiab MareMaTuku B TOJITOTOBKE CHEIMAIMCTOB CPEIHEr0 3BEHA 1 OK 012 OK 02
YKEJIE3HOAOPOKHOTO TpaHCIopTa W (HOPMUPOBAHMHM OOHMX H NPOodhecCHOHATBHBIX ’
KOMITIETEHIIUH.
Pa3znen 1. MaTemaTHuuecKuil 27
aHaJIn3 =
Tema 1.1. [InddepeHunanbuoe u 15
HHTerpajbHOe HCYMCICHH e Coaep:xanue yueOHOro MaTepuasa
OyHKIMKM OAHOM He3aBucHMMOM mnepemeHHou. [Ipenensl. HempepblBHOCT  QYyHKUIHUH.
[IpousBonnas, reomerpuueckuii cmbici. HccnenoBanue ¢ynknuil. HeonpeneneHuslit 3
uHTerpan. HenocpencTBeHHOE MHTErpUpoBaHME. 3aMeHa IepeMeHHOW. OmnpenencHHbIN 3 1%5 loé’ 1(_)15 222’
uHTErpasl. BeraucieHne onpeneieHHoro naTerpaia. ['eoMeTprudecKkuii CMBICIT OTIPEIEeIICHHOTO K 2'.3” K 3.1
nuHTerpana. DOYyHKIMU HECKOJIBKHX IEepeMEHHBIX. IIpunoxkeHMs WHTErpasa K pPELICHHIO
MIPUKJIAAHBIX 331a4. YacTHbIE IPOU3BOAHBIE.
IIpakTnyeckoe 3ansitue Nel. 3
Berauciienne mpou3BOTHOM CIOKHBIX (QYHKIHH. 2 OK 01, OK 02,
MK 1.2, T1IK 2.2,
MK 2.3, 11K 3.1
IIpakTuyeckoe 3ansitue No2. 3
Berancnenne npocTedmx onpeaeaeHHbIX HHTErPajioB. 2 OK 01, OK 02,
K 1.2, 11K 2.2,
K 2.3, 1IK 3.1
IIpakTnyeckoe 3ansitue Ne3. 3
Pacuer comnpsbkeHuii ¢ MPUMEHEHHEM POU3BOTHON B MH)KEHEPHOH rpaduke. 0 OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, 11K 3.1
IIpakTnyeckoe 3ansiTue Ne4. 0 3
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OHpCI{CJ’IeHI/IC MakKCMMyMa MOIODHOCTH B LIOCIKW IIOCTOAHHOIO TOKa C IIPUMCHCHUEM

OK 01, OK 02,

HPOU3BOJTHOI, TIK 1.2, TIK 2.2,
[NK 2.3, IIK 3.1
IpakTuyeckoe 3ansaTue Ne5. 3
Beraucnenue rtuionfaged ¥ 00ObeMOB TPH MPOCKTHPOBAHWM OOBEKTOB  TPAHCIOpPTa C OK 01, OK 02,
IPUMEHEHHEM OIPE/IETIEHHOI0 HHTErpaa. K 1.2, TIK 2.2,
K 2.3, [IK 3.1
CamocrosiTesibHas padoTa 00y4yaroIMXCs
IIpopa®oTka KOHCIIEKTa 3aHATUS, YUEOHBIX M3JaHUN W JONOJHUTEIbHOM JUTEparypsl (1O
BOIIpOCAaM K pasfenaM ¢ IJaBaM y4yeOHBIX M3/JaHW, a TaKkKe COCTaBJICHHBIX
IIpenojaBaTeeM), IOUCK, aHaIu3 M OLEHKA JOMOJIHUTEIbHON HH(OpMALIUKU IO COJIEPKAHUIO
y4eOHOTro Marepualia U OINpPENeNICHUI0 NMpo(ecCHOHaIbHO 3HAYMMBIX 3a1ad. [loaroToBka x
MIPAKTUYECKUM 3aHATUSAM C UCIIOJIb30BAaHHMEM METOJUYECKHX PEKOMEHJIAIMN MperoiaBaTers.
OdopmiieHre 0TYETOB O MPAKTHUYECCKUM 3aHITHSIM.
Tema 1.2. OObIKHOBECHHBbIE
auddepenunanbubie ypasHenus | Coaepixanue y4eGHOro Matepuasia
3agauy, npuBoAdLMe K 1uddepeHInanbHbpIM ypaBHeHusAM. JuddepeHnnaibtble ypaBHEHUS 3
C paszgensromuMucs repeMeHHbIMH.  OOmme u  yactele pemeHus.  OgHOpOIHBIE 1%1510; 1%12 (2)22’
mddepeHanbEble  ypaBHEHUs] MEpBOro mopsjka. JIMHelHble OAHOpPOJIHBIE YpaBHEHHUS K 2‘3” K 3.1
BTOPOTO NOPSsiIKA C MOCTOSHHBIMU K03 (UILIMEHTaMHU.
IpakTHuyeckoe 3ansitue Ne6 3
Pemenne muddepeHInanbHBIX  YpaBHEHHH TIEPBOTO TMOPSAKA C  Pa3IeISFOIIUMHUCS OK 01, OK 02,
MEpEMEHHBIMU. TIK 1.2, 11K 2.2,
MK 2.3, 11K 3.1
Tema 1.3. Paasl
Conep:xxanne y4eOHOro MmaTepuaJjia 3
YucnoBele psapl. CXOAUMOCTh M PACXOAWMOCTHh YHCIIOBBIX PsioB. lIpH3HAaK cXommmocTu OK 01, OK 02,
I[anaM6epa. 3HaKONEPEMEHHBIE  PSI/IbIL. AOcomoTHasT " YCJIOBHAsE CXOJUMOCTH PsIOB. TIK 1.2, 11K 2.2,
WuTerpansubiii npusHak Komw. [pusnak JleiGuuia. Crenenubie psupl. Psiist Oypbe. 1K 2.3,TIK 3.1
IIpakTn4yeckoe 3ansiTue Ne/ 3
Paznoxenue Qynkumii B pag Oypee. OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, IK 3.1
[MpakTnyeckoe 3ansiTue Ne§ 3
Pacuer snexTpryeckux 1eneld HECMHYCOMAAIbHBIX NMEPUOANYECKHX TOKOB C IPUMEHEHUEM OK 01, OK 02,
psinos Dyphe. IK 1.2, TIK 2.2,
K 2.3, T1IK 3.1
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IIpakTHuyeckoe 3ansiTHE Ne9 3
Onenka pe3yabTaTOB TECTOBOTO JKcrepuMeHTa 3()(HEKTUBHOCTH pabOThl MEXaHU3MOB U 0 OK 01, OK 02,
000pyI0BaHUS Ha XKEJE3HOAOPOKHOM TPAHCIIOPTE 10 CPEACTBAM, OIPEIEIEHUE CXOJUMOCTH K 1.2, TIK 2.2,
YHCII0BOIO psijia 1o npusHaky Jlanamoepa. 1K 2.3,TIK 3.1
CamocrosiTesibHAss padoTa 00y4ar0muXcs
[TpopaGoTKka KOHCIIEKTOB 3aHATHH, Y4€OHBIX M3IaHUN W JONOJHUTEIBHON JIUTEpaTypsl (10
BOIIpOCAM K pa3jienaM M IJaBaM y4YeOHBIX W3JaHUH, a TaKKe COCTaBJICHHBIX
npernoaaBaTeeM), MOMCK, aHAIM3 U OIIEHKA JONOJTHUTENFHON HH(pOpMAIUU MO CONEPKAHUIO 8
y4eOHOro Marepuaa U OIpeAeIeHUI0 NPOpECCHOHAIBHO 3HAUMMBbIX 3a/1a4.
[ToaroroBka K MpPakTHUYECKUM 3aHATHSIM C WCIIOJIB30BAHUEM METOIMYECKUX PEKOMEHIAINN
npenogasatess. OGpopmiieHrue 0TYETOB M0 NPAKTHYECKUM 3aHSTUSIM.

Paznieq 2. OcHOBBI IMCKPETHOI 6

MaTeMATHKH =

Tema 2.1. OcHOBBI TEOpUM 2

MHOKECTB Conep:xxanne y4eOHOIro MmaTepuaJjia
MHOXeCTBO | ero 3ieMeHThl. Ilycroe MHOXKeCTBO, TIOAMHOXKECTBA HEKOTOPOTO MHOXKECTBA. 2
Onepauun Hag MHOkecTBaMH. OToOpaskeHne MHOXkecTB. [loHsATHe QyHKIMU U crOocOObI ee 0 1‘([)II<< 105’ 1(_)[[12 322
3aaHus; KOMITO3umusl (yHKuA. OTHOIICHHS, MX BHIBI M CBolicTBa. Jlmarpamma Benna. K 2'.3” K 3.1
YuciioBble MHOXKECTBA
CamocTosiTesibHAas padoTa 00y4aouIuXcs
[TpopaGoTka KOHCTIEKTOB 3aHATHUH, Y4eOHBIX M3AaHUN U JONOJIHUTEIBHOM JIUTEpaTypsl (10 5
BOIIPOCAM K pa3/enaM H TjaBaM y4YeOHBIX W3JaHWH, a TaKkKe COCTABICHHBIX
npenojaasateneM). Pemenue 3a1a4 1 ynpakHeHUH.

Tema 2.2. OCHOBBI TEOpUH 4

rpagos Conepxanne yueOHOro MarepuaJja
Hctopus BO3HMKHOBEHUS MOHATHSA rpada. 3amaud, NpUBOAAIIME K TOHATHIO TIpada. 2
Onpenenenue rpada, Bus! rpadoB: MOJIHbIE, HEMOIHbIE. DJIEMEHTHI Tpada: BepIIuHbI, pedpa; 0 OK 01, OK 02,
creneHb BepinHbl. [{uki B rpade. CBsazanubie rpadol. [lepeBbs. OpueHTUpOBaHHBIN rpad. IK 1.2, TIK 2.2,
N3obpaxenne rpada Ha I[UIOCKOCTH. IlpuMeHeHHe Teopud TpadoB MpPH pEHICHAH 1K 2.3, 11K 3.1
podecCHOHATBHBIX 3a/1a4 B )KOHOMHKE M JIOTUCTHKE.
IpakTuueckoe 3ausiTue Nel0 2
[Toctpoenue rpada mo ycioBHIO CUTYallMOHHOW 33/1a4d: B YIPABICHUH WHPPACTPYKTYpPaMHU 0 OK 01, OK 02,
Ha TpPaHCIOpPTE; B CTPYKTYype B3aUMOACHCTBUS pa3IMYHBIX BHJIOB TpaHCIOpPTa, B K 1.2, 11K 2.2,
(OpPMHUPOBAHUH TEXHOJIOTHIECKOTO IIMKJIA OKa3aHUsl YCIYT Ha TPAHCIIOPTE. 1K'2.3,TIK 3.1
CamocTosiTesibHAs padoTa 00y4aloUIUXCsH 4
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[TpopaboTka KOHCIIEKTOB 3aHATHH, YYEOHOHN U JOMOJHUTEIBHON JIUTEPaTyPHI (10 BOIPOCaM K
pasmenaM W TJlaBaM YYeOHOW JHMTEpaTyphbl, a TAaKKe COCTABICHHBIX IPENOJIaBaTeIIeM).
[ToaroroBka K MPakTUYECKOMY 3aHSTHIO C HUCIOJIB30BAaHUEM METOJIUYECKHX PEKOMEHIAINN
npemnonaBatensi. OhopMiIeHHE MPAKTUICCKUX 3aHATUH H OTYETOB.

Pa3nea 3. OcHOBBI TEOpUU

BEPOSATHOCTH M MAaTeMaTHYeCKOIi 18
CTATHCTHKH
Tema 3.1. BeposiTHOCTB. 8
TeopeMbl CJI0KEHUA U Conep:kanue yueOHOIro MaTepuajia
YMHOKEeHHs BepOSITHOCTel [TonsiTue COOBITHS M BEPOATHOCTH COOBITHA. JlOCTOBEpPHBIE M HEBO3MOXKHBIE COOBITHSL. 3
Knaccuueckoe onpenenenue BeposiTHOCTH. Teopema ciiokeHuss BepositTHocTed. Teopema 0 I%I(( 105’ 1(_)[[}2 322
YMHOXKEHUSI ~ BeposiTHOCTeH.  [IpumeHeHne Teopuu  BEPOATHOCTM NpPU  PEIICHUU K 2'.3” K 3.1
npodecCHOHATIbHBIX 3aau.
IIpakTuueckoe 3ansaTue Nell 3
Pemenne mpocreifiimx 3agay Ha ONpEAETICHUE BEPOATHOCTU C HCIOJIBb30BAaHUEM TEOPEMbI 1 OK 01, OK 02,
CJIOKE€HHSI BEPOATHOCTEH. IIK 1.2, TIK 2.2,
K 2.3, IIK 3.1
IpakTnyeckoe 3ansiTue Nel? 3
Pemenne 3amau Ha HaxOXXJIEHHE BEPOSTHOCTH COOBITHS NPU W3YyYEHUH M IUIAaHWPOBAHUU 1 OK 01, OK 02,
PBIHKA yCITyT Ha TPAHCIIOPTE. NIK 1.2, TIK 2.2,
NK2.3,1IK 3.1
CamocTosiTesbHas padoTa 00y4a0muXcs
[TpopaboTka KOHCIIEKTOB 3aHATUN, Y4EOHON U JONOJIHUTENIBHOM JTUTEpaTyphl (110 BOIpocaM K
paszienam | riaBaM yuyeOHOMU JUTepaTyphl, a TAK)KE COCTABJICHHBIX MPENoiaBaTesieM), MOKCK,
aHaJM3 W OIIEHKa JIOTOJHHUTEILHONW MH(MOPMAIMH TI0 CONEPKAHUIO Y4eOHOro Marepuana u 6
OIpe/IeTICHNIO TPO(ECCHOHATBHO 3HAUMMBIX 33/1a4.
[ToaroroBka K MpPaKTHYECKUM 3aHATHSIM C WCIIOJNIB30BAHUEM METOIMYECKUX PEKOMEHIAINN
npenogasatesnsi. OGpopmiIeHrne 0TYETOB MO MPAKTHUECKUM 3aHSTUSIM.
Tema 3.2. CayuyaiiHasn 4
BeJIMYMHA, ee GyHKIMS Coaep:xkanue y4eGHOTro MaTepuajia 3
pacnpejejaeHus CnyuaiiHas BenmuuuHA. JIMCKpeTHas W HEMpepbIBHAS ClIydallHbIe BEIUYMHBL 3aKOH 0 OK 01, OK 02,
pacnpeseneHus CiIy4ailHON BeTMYHMHBL. NIK 1.2, TIK 2.2,
MK 2.3, IK 3.1
IpakTyeckoe 3ansiTue Nel3 3
ITo 3anaHHOMY YCJIOBHIO IOCTPOEHUE PSIJIOB PACIIPENEIICHUS CITy4YailHON BETNYHMHBI. 0 OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, 11K 3.1
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CamocTosiTesibHass padoTa 00y4ar0muXxcs
[TpopaGoTKa KOHCIIEKTOB 3aHATHH, Y4€OHBIX M3IAHUN U JOMOJIHUTEIBHOHN JIUTEpaTypsl (0
BOIIpOCAM K pa3jienaM M TIJaBaM y4YeOHBIX U3JaHUH, a TaKKe COCTaBJICHHBIX

npernojaaBaTeseM), MOMCK, aHAIM3 U OIIEHKA JONOJTHUTENFHON HH(pOpMAIUU 1O CONEPKAHUIO 4
y4eOHOro Marepuaia u OnpeaeseHIIo Npo(eccCuoHanbHO 3HAYUMBIX 3a/1a4.
IToaroToBka K MpakTUYECKOMY 3aHSTHIO C UCIOJIb30BAHUEM METOIAMUYECKUX PEKOMEHIAINM
npenonaBatensi. OhopmiieHre 0TYETOB M0 MPAKTHUECKOMY 3aHITHIO

Tema 3.3. MaTtemaTuueckoe 6

OKHAaHMe U Jucnepcust Conepxxanne yueOHOro Marepuaja 3

cJIy4yaiiHoi BeJIUYNHBI MareMaTiuecKkoe OXHUJaHUE IUCKPETHOW CIy4ailHOW Benw4wHbL. Jlucnepcust ciydaiHo 0 OK 01, OK 02,
BenmuunHbl. CpeiHee KBaApaTHUHOE OTKJIOHEHUE CITy4aliHOM BETMYUHBI. TIK' 1.2, TIK 2.2,

MK 2.3, IIK 3.1
IIpakTnueckoe 3ansitue Neld 3
HaxoxxneHne MaTeMaTWyeckoro OXUIaHUSA, JUCIEPCUM W CPEIHEro KBaJpaTHUYHOTO 0 OK 01, OK 02,
OTKJIOHEHUS TUCKPETHOW CIIy4ailHOW BEJIMYMHBI 3aKOHOM PACIIPEACIICHUS. TIK 1.2, TIK 2.2,
K 2.3, 11K 3.1

IIpakTyeckoe 3ansiTue Neld 3
Pemienue 3amau Ha HaXOXKJIEHHE MAaTeMaTHUECKOTO OKUAAHUSA WM JUCIEPCUU NPU OLIEHKE 0 OK 01, OK 02,
3¢ GEKTUBHOCTH 3aKa30B U OOCIY:KMBaHUS IMOTPEOUTENEH YCIyr U MPH OLEHKE CUCTEM [IK 1.2, 11K 2.2,
HaJIEKHOCTH, OE30MACHOCTH U KA4eCTBa YCIYT HA JKEeJIE€3HOI0POKHOM TPAHCIIOPTE. 1K 2.3, TIK 3.1
CamocTosiTesbHas padoTa 00y4aomuXcs
[TpopaboTka KOHCIIEKTOB 3aHATHMN, YUeOHOM U JOMOJHUTEIBHOMN JIUTEpaTyphl (TI0 BOIPOCaM K
pa3ienaM M TJlaBaM y4eOHON JHMTepaTyphl, a TaKKe COCTABICHHBIX IMpPENoJaBaTeseMm).
[ToaroToBka K MpakTUYECKUM 3aHATHSM C HMCIIOJIb30BAaHHUEM METOAMYECKHX PEKOMEHJIAINii 5
npenoaasatens. OdopMieHHe OTYETOB MO NPAKTHUECKUM 3aHATHSIM. OcyliecTBiIeHHE
MOUCKA, aHaJM3a MU OLIEHKHU JOINOJHUTEIbHOM HH(POPMALUU IO COAEPIKAHUIO y4eOHOTro
Marepuasa U onpeJiesIeHHI0 Mpo(ecCHOHANbHO 3HAUYMMBIX 3ajad. OnpeneneHre MeToAO0B U
croco0O0B BHINIOJIHEHUS NPOPECCHOHANBHBIX 33/1a4, OIIEHKa UX () (EKTUBHOCTH U Ka4eCTBa.

Pa3nena 4. OcHOBHBIE YHC/ICHHBIE 12

METO/IbI =

Tema 4.1. Yncaennoe 4

HHTEerpUpoOBaHue Conepxxanne yueOHOro Marepuaja
[lonaTne O YHUCIEHHOM WHTETrpUpoBaHUU. DOpPMyIBl MPHOIMKEHHOTO WHTETPUPOBAHUS, 2
OCHOBaHHbIE Ha HWHTEPHOSLMOHHBIX (opmynax Herorona. IlpuMeHeHHe dYHCIEHHOrO 0 1'([)11510;’ 1(_)[112 222
WHTETPUPOBAHUS TIPU PEIICHUU MPO(HEeCcCHOHANBHBIX 3aqad. PopMysbl MPSMOYTOIEHUKOB. K 2"3” MK 3.1

®opmyna tpanernuii. @opmyna CumrcoHa. AOCOMIOTHAS TOTPEIIHOCTh IMPH YHUCICHHOM
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MHTETPUPOBAHUH.

IpakTyeckoe 3ansiTue Nel6 2

Bbuncnenne wuHTerpasioB mo ¢opmyiaMm MOpsSMOYTOJbHHUKOB, Tpanenuii u dopmyse OK 01, OK 02,

Cumricona. OreHKa HOrPeIIHOCTH. IIK 1.2, TIK 2.2,
MK 2.3, 11K 3.1

CamocTosiTesibHast padoTa 00y4ar0muXcs

[TpopaGoTka KOHCIIEKTOB 3aHATH, y4eOHOH U JONOIHUTEIBHON JUTEpaTyphI (TI0 BOIIpOcaM K

pazzenam W TjaBaM y4YeOHOW JIMTEpaTypbl, a TaKXKe COCTABJICHHBIX IPEIOJIaBATEIIEM ).

[ToaroroBka K MPakTUYECKOMY 3aHATHIO C HCIOJIb30BAaHUEM METOIUYECKHX PEKOMEHIANN

npenoaasatens. OdopmiIeHHE OTYETa [0 MPAKTUIESCKOMY 3aHATHIO. OCYIIEeCTBICHHAE TIOMCKA,

aHaJIM3a W OLEHKH JONOJHUTENFHON MH(MOPMAIIUH MO COJAEPKAHUIO YIeOHOTO MaTepuaia u

OIPEJICTICHUIO TIPO(ECCHOHATBHO 3HAYMMBbIX 33/1a4.

Omnpenenenrie MeTofa M croco0a BBHIIOJIHEHHS MPO(ECCHOHAIBHBIX 3a/a4, OLEHKa HX

2((HEKTHBHOCTH M KA4eCTBA.

Tema 4.2. UnucsieHHOe
aupdepeHUpPpOBaAHHAE Conep:xanne y4eOHOIro MmaTepuaJjia 2

Yucnennoe auddepernupoanue. Dopmynsl TpuOIMKeHHOT0o  AudQepeHIMPOBaHUS, OK 01, OK 02,

OCHOBAaHHbIE Ha MHTEPHOJSIIUOHHBIX Qopmynax Heiorona. ITorpemHocTs B ompeeneHuu [IK 1.2, 11K 2.2,

HpOH?:BOIIHOfI. IIK 2.3, TIK 3.1

IIpakTyeckoe 3ansiTue Nel7 2

Pemienne 3amau Ha HaXOKACHHWE MO TAOIMYHO 3a7aHHON (QyHKIMU (pu N =2), QYHKIUH, OK 01, OK 02,

3aJJaHHOM aHAIMTHYECKH. K 1.2, TIK 2.2,
K 2.3, 11K 3.1

IpakTnueckoe 3ansiTue Nel8 2

HccnenoBanue cBOMCTB 3TOM (QyHKIMM Ui onpeneneHus 3PQGEeKTUBHOCTH IIaHWPOBaHUS OK 01, OK 02,

TEeXHMYECKOTO IIMKIIA SKCILTYaTaIluK dIeKTPOCHAGKEH S Ha JKeJIe3HOJ0POKHOM TPAHCIIOPTE. lgllfc 12?% %Ili 2321

3, :

CamocTosiTesbHas padoTa 00y4aOmuXcs

[TpopaboTka KOHCTIEKTOB 3aHATHIA, y4eOHOW 1 JONOIHUTENBHOM JTUTEpaTyphl (110 BOIpOCcaM K
pamenam W IJaBaM  y4eOHOW  JuTeparypsl, a  TaKKe  COCTaBJIEHHBIX
npernoaBateneM).IloaroToBka k mpakTHYECKOMY 3aHITHIO C UCTIOJIb30BAHUEM METOIMYECKUX
pekomeHganui npenonasarens. OpopmiieHrne OT4eTa Mo MPAKTUUYECKOMY 3aHATHIO. Perienne
CUTYaIIMOHHBIX M MPOU3BOJICTBEHHBIX (ITPO(ECCHOHANBHBIX) 3a/1a4, OIMpeesIeHHEe CIOCO00B
BBIIIOJTHEHUST MPO(QECCHOHANBHBIX 3a/la4, OIeHKAa WX J(PQPEKTUBHOCTH M KavyecTBa.
Ocy1ecTBiIeHNE TOMCKA, aHATU3A U OLEHKH JTOMOJHUTEILHON HH(OpMALIUK 110 COAEPKAHUIO
yueOHOro Marepuana M OINpeleNIeHHI0 MpOoecCHOHANBHO 3HAUMMBIX 3aj1ad. OmnpeneneHue
METOa U crnocoda BBINOJIHEHUsI MPoQecCHOHANbHBIX 3ajad, OleHKa WX 3()(EKTUBHOCTU U
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KadycCTBa.

Tema 4.3. UncjaeHHoe pelieHne
O00BIKHOBEHHBIX
nupdepeHInAIBHBIX
YPaBHEeHU M

Conep:xkanue yueOHOIro MaTepuajia
[Toctpoenue unTerpanbHOi KpuBoil. Meron Diinep

2
OK 01, OK 02,
IK 1.2, 11K 2.2,
MK 2.3, 11K 3.1

IpakTyeckoe 3ansiTue Nel9
OnpezneneHrie KOJIXYECTBA IEKTPOIHEPTUH, 3aTPAUYCHHOMN HA TATY MOE370B B 3aBUCUIMOCTH OT
wiaHa ¥ Opouist MyTH C HMCIONB30BaHHUEM MeToja OJiiiepa, perieHre OOBIKHOBEHHBIX
nuddepeHITMaIbHBIX YpaBHEHHUH

2
OK 01, OK 02,
K 1.2, TIK 2.2,
MK 2.3, TIK 3.1

CamocTosiTesibHAsA padoTa 00y4alINXCA

[TpopaboTka KOHCIEKTOB 3aHATH, YUeOHBIX M3JaHUN M JAOMOJHUTENBHOM JHUTEpaTypsl (IO
BOMPOCAaM K pasfeliaM ¢ [JaBaM Y4eOHBIX H3JIaHWHM, a TaKKe COCTABICHHBIX
nperonaBateneMm). llogroroBka K  MpPaKkTUUYECKOMY 3aHSATHIO € HMCIOJIb30BaHHEM
METOJAMYECKUX pPEeKOMEHIamii mpenogasareins. OpopmieHHe oT4eTa M0 MPAKTUISCKOMY
3aHATHIO. PerieHne CUTYallMOHHBIX W TPOM3BOJCTBEHHBIX (MpodecCHOHANBHBIX) 3ajad,
OTIpeIeIICHNE CIIOCOOOB BBITOHEHHSI IPO(ECCHOHATBHBIX 33/1a4, OIICHKA UX dPPEKTHBHOCTH
1 KauecTBa.

[ToaroroBka K 3K3aMeHy.

Temaruka cooOIIeHNH (JOKIAI0B) MPUKIATHOTO XapaKTepa:

HcTopust CTAaHOBJICHUS TEOPUH MCCIICIOBAHMUS ONIepalnii KaKk HAYKH.

Teopus pacniucanus.

Meroap! IIaHUPOBaHUSL.

[TpumeHeHne Teopur HCCIENOBAHUS OMEpaluil MPH pelieHnHd MpoQecCHOHATBHBIX 3a7ad B
obacti (hOPMUPOBAHHS TEXHOJIOTHUYSCKOTO IHKJIA AKCIUTyaTalliyd MAIliH U 000pYTOBaHHSI
Ha TpaHcropTe (yrpaBlieHHe HHPPACTPYKTYPaMHU Ha >KEJIe3HOA0POKHOM TPAHCIIOPTE).
CTpyKTypa B B3aUMOJICHCTBHE PA3IIUYHBIX BUIOB TPAHCIIOPTA.

[TpumMeHeHMEe cHUCTEM OLIEHKH HAJEKHOCTH U 0E30MacHOCTH padOT Ha KEIE3HOIOPOKHOM
TPAHCIIOPTE.

IIpoMe:xxyTouHasi aTTecTAlUsA: IK3aMEeH

‘ Bceero:

Jis XapaKTepuUCTUKH YPOBHS OCBOCHHSI yU€OHOTO MaTepualia UCIIONb3YIOTCS CIeIyIolne 0003HaYeHHUS:
1. - o3HaKoMUTENBHBIN (Y3HaBaHHE paHee U3yUYEHHBIX 00BEKTOB, CBOICTB);

2. - penpOAYKTUBHBIN (BBIIOIHEHHE ACATEIFHOCTH MO 00pasily, MHCTPYKLUH MU MOl PyKOBOJICTBOM)

3. - IPOYKTUBHBIH (MJIAHUPOBAHHE M CAMOCTOSITENILHOE BBITIOIHEHHE JISATENILHOCTH, PElIeHHe MPOOJIEMHBIX 3a]1a4)
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3. YCJOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM JTACIHUILIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o
Y4eOHast qUCHUTUIMHA peaIn3yeTcs B yueOHOM KaOMHETe MAaTeMaTHKH.
O6opynoBaHue yueOHOTO KaOHMHETa:

— TI0CAJ0YHBIC MECTA MO KOJIMYECTBY O0YYaIOIIHXCS;

— pabouee MECTO MpernoaBaTes;

— METOJMYECKUE MAaTePUATBI TIO JUCITUILINHE.

Texnuueckue cpeacrsa o0ydeHHs pabodero Mecra NPENnojJaBaTels: KOMIBIOTEPHOE
00opy10BaHUE, KOTOPOE JOHKHO COOTBETCTBOBATh COBPEMEHHBIM TpeOOBaHMSM O€30IACHOCTH U
Ha/I&KHOCTH, IPEAYCMATPUBATh BO3MOKHOCTh MHOTO(YHKIIMOHATILHOTO MCIIOJIb30BaHMsI KaOWHeTa, C
LEJIBI0 U3YyYEHUS] COOTBETCTBYIOLIEH AMCLUUIUIMHBI, MYJIbTUMEAUNHHOE 000pYyI0BaHUE (IIPOEKTOp U
IPOEKLIMOHHBIN IKpaH WM UHTEPaKTUBHAs J0CKa), JOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumeHoBaHMe cHeUUalbHOTO IOMEIIEHUS: ydeOHas ayJquTopus s I[POBEICHHUS
IPAKTUYECKUX 3aHATUM, TPYIIOBBIX KOHCYJbTAllMM, MHAMBUAYAIbHBIX KOHCYJbTAllU, TEKYLIETO
KOHTpOJIS,, HPOMEXYTOUHOW aTTecTallid, OCHAUIeHHble OOOpYJIOBAaHHEM U TEXHUYECKUMHU
cpeacTBaMu OOy4Y€HHs, a TaKXKe YMUTAJIbHBIA 3all, OMELICHUE JJIsi CaMOCTOSITEIbHON paboThl C
noctynoMm k cetu «MurepHer» u OUOC. OcHaleHHOCTh: KOMIUIEKT y4eOHOH meOenu, HOyTOYK,
IPOEKIIMOHHOE 000pyA0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

Ilepeyenb  JIMIEH3MOHHOTO M  CBOOOJHO PaCIPOCTPAHAEMOr0 IPOrPaAMMHOIO
o0ecrneyeHus:
CucremHuoe n npukJiaaasoe I10

ﬂ;ln HaumenoBanue No nunieH3uu
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
8 |Mathcad Education 14 60-a4-4c-72-c7-cl
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konutent-¢punstp SKYDNS 10-05109

Iporpammuoe ob6ecneuenune no GNU General Public License (¢cB0o60oaH0 pacnipocTpaHsieMmoe)

Ne [lepeyenp
1 | Open Office

2 | Moii Oduc

4 | MatchStudio

IIpu u3y4yeHUM TMCUMILIMHBI B ¢opMaTe 3JIEKTPOHHOIO O0Y4YE€HHUsS] ¢ HCIOJIb30BAHHEM
AOT:

[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, Sunekc Tenemocr.

OnekrponHas miardpopma Moodle.

3.2. UnpopmannoHHoe obecrnedeHne peajn3alui NPOrpaMMbl

Jlia peanuzanuu nporpamMmbl OMOIMOTeUHBIH (QOHT 00pa30BaTENbHON OpraHU3aluu 10JKEH
UMEThb T[IeYaTHble W/WIM JJIEKTPOHHBbIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE PECYpCHI,
pPEKOMEHIyeMbIe [T UCIIOIb30BaHUS B 00pa30BaTEIbHOM MPOLIECCE.
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IlepeyeHb yueOHBIX U3aHNH, TONOJHUTEIbHOM JuTepaTypbl UHTEpHET-pecypcoB, 0a3bl
JAHHBIX 0U0JIMOTEeYHOTO hoHAA:

3.2.1 OcHOBHbIE HCTOYHHUKH:

1. T'onuapenko, B. M., DnemeHThI BeIcIIell MmareMaTuku. : yueOHuk / B. M. ['onuapenko, JI.
B. JIunaruna, A. A. PeimoB. — Mocksa : KnoPyc, 2024. — 363 ¢. — ISBN 978-5-406-13414-6. —
URL: https://book.ru/book/954527. — TekcT : 2eKTPOHHBIH.

3.2.2 lonoJIHUTEIbHbIE HCTOYHUKH .

2. bammaxkos, M. U., Maremaruka : yaeonuk / M. . bammmakoB. — Mocksa : KuoPyc, 2024.
— 394 c¢. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555. — Tekcr :
3JIEKTPOHHBIMN.

3. Cenpix, U. 0., luckpernass marematuka : yueOHoe mocodbue / . FO. Cenpix, 1O. b.
I'peGenmmkoB. — MockBa : KnoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL.:
https://book.ru/book/943182. — TekcT : 3NeKTPOHHBIH.

3.2.3 Ilepeuens mpogeccHoHAIbHBIX 023 JaHHBIX U MH(OPMAIMOHHBIX CIPABOYHBIX
cHCTeM:

4. DnextpoHHass OuOIMOTEKa YUeOHO-METOIMYECKOTO IIEHTpa IO OOpa3oBaHUIO Ha
JKEJIE3HOAOPOKHOM TpaHcrmopTe : odunmanbubiii caiit. — URL : https://umczdt.ru/books/. —
Pexxum nocrtymna: 1 aBTOpuU3. MOJIb30BaATENEH. - TEKCT : 3JIEKTPOHHBIN.

5. Jlans : snekTponHas 6ubaunoreunas cucrema. — URL : https://e.lanbook.com/. — Pexxum
JIOCTYTIA: Il aBTOPU3. MOJb30BaTeNen. - TEeKCT : AJIEKTPOHHBIM.

6. BOOK.ru: snekrpoHHo-Oubmuoreuynas cucrema : caiit / KHOPYC : uzgarenbcTBO
yueOHoit nmuteparypbl. — URL : https://book.ru/. — Pexxum noctyna: /uist aBTOpH3. MOJIb30BaTEICH
- TeKcCT : NeKTPOHHBIH.

7. eLIBRARY.RU : nayunas snektpoHHas Oubnnoreka : caiit. — Mocksa, 2000. — URL :
http://elibrary.ru. — Pexxum goctyma: 1jist 3aperucTpup.. monb3oBateneil. — TEeKCT : AIeKTPOHHbIH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM

TACIHATITAHBI

KoHTponb © oOlleHKa pe3yJbTaTOB OCBOCHHS Y4YEOHON JAUCHUIUIMHBI OCYIIECTBISETCS
IpenojaBaTesieM B Ipollecce MPOBEACHHUS TEOPETUYECKUX, MPAKTUUYECKUX 3aHSATUM, BBITOJTHEHUS
00y4aroUMMUCS UHIMBUIYATbHBIX 3a/1aHUM.

[IpomexyTouHas aTTectanus B OopMe IK3aMeHd.

Pe3yabTarsl 00yyeHus

IToka3aTen oneHKH

DopMa 1 METOAbI
KOHTPOJIS1 M OLlEHKH

(¥, 3, OK/IIK) pe3yJbTaToB
pe3yJabTaToB 00y4eHHsl
YMeThb:
VY1 - npuMeHsITh MaTeMaTHYECKUE | IPUMEHEHHE MaTEeMaTUYECKUX | JKCHEPTHOE
Meroabl auddepeHIManbHOr0 W | METOA0B AuddEepeHInaIbHOTO U | HaOI0IeHHE u
WHTETPAIIBHOTO MCUUCIEHUS JJISl | UHTETPAJILHOTO HWCYHUCIICHUS TpPU | OLIEHKa Ha
penieHus PO ECCUOHAIBHBIX | PEIICHUH 3a7a4 C MPAKTHYECKUM | IPOBEPOUYHBIX
3ajad; coJiepKaHuEM paboTtax "
OK 01, OK 02 MIPAKTUYECKUX
IIK 1.2, 11K 2.2, IIK 2.3, IIK 3.1, 3aHATHUSIX.
11K 3.2 Tekyumuii KOHTPOJIb:
Y2 - T[OpuUMEHATh OCHOBHBIC | IPUMEHEHHE OCHOBHBIX | TECTUPOBAHUE,
TTOJIOXKEHHUS TEOPUH BEPOSATHOCTEH | IMOJIOKESHUM TECOPUH | BBINOJIHEHUE
U MAaTEMaTUYECKON CTAaTUCTUKHU B | BEPOSITHOCTEM U MAaTEMaTUYECKOW | IMPAKTHYECKUX
npodeCcCuOHAITBHON CTAaTHCTUKH IIPH PELICHUH 3a/1a4 C | 3aHATHN u
NeSATEIIbHOCTH MPAKTUYECKUM COJIEP>KaHUEM MPOBEPOYHBIX PpadoT,
OK 01, OK 02 BBLITTIOJTHEHHUE
IIK 1.2, 11K 2.2, IIK 2.3, IIK 3.1, VHIUBUYy aTbHBIX
IIK 3.2 3aJIaHUi.
¥3 - wucnonp3oBaTh NpPUEMBl U | IPUMEHEHUE TeopeTnueckux | IIpomescymounasn
METO/IbI MaTeMaTHYeCcKoro | (JakToB TMpU  peIIeHWH  3ajady, | ammecmayusi. 9K3amMeH
CHUHTE3a M aHallu3a B PA3UYHBIX | MIPOSBIICHHUE CIOCOOHOCTH
npodeccHnoHaNbHBIX CUTYAIUAX pa3dmpareCs B  MaTeMaTUYECKHUX
OK 01, OK 02 METOJIaX, HEOOXOIMMBIX TUIS
K 1.2, 11K 2.2, TIK 2.3, T[IK 3.1, | paGotbI o CIIELIMAIIbHOCTH,
K 3.2 MIPUMEHEHNE HaBBIKOB 00pabOTKH
YHMCIIOBBIX JAHHBIX
3HaTh:
31 - OCHOBHBIE TIOHSTHS U | BJaJICHUE TEPMHUHOJIOTUEH | SKCHEPTHOE
METOBI MaTEeMaTH4eCKO- | TIPEMETHON 00JIacTH, KOpPPEKTHOe | HabIoIeHNne n
JIOTMYECKOT0 CHUHTE3a W aHallu3a | UCIOJL30BaHUE  MAaTeMaTHYeCKOW | OIleHKa Ha
JIOTUYECKUX YCTPOUCTB CHMBOJIMKH, 0OOCHOBaHWE BbIOOpA | TPOBEPOUHBIX
OK 01, OK 02 MaTeMaTHYeCKUX METOJ0B IMpH | padoTax u
K 1.2, [1IK 2.2, I[IK 2.3, [IK 3.1, | peumeHny NpuKIaIHbIX 3a1a4 MIPAKTUYECKUX
IIK 3.2 3aHATHUAIX.
32 - pemarb TPUKIAJHBIC | COOTBETCTBHE BHIOPAHHBIX METONOB | TeKyluii KOHTPOJIb:
AIEKTPOTEXHUUYECKHE 3a/1ayd | IEJIIM W 3ajadaM, OOOCHOBaHHE | TECTHUPOBAHHUE,
METOJIOM KOMIIJICKCHBIX YHCell BBIOOpA W MPUMEHEHHSI METOJIOB M | BBIIIOJIHECHHE
OK 01, OK 02 CII0CO00B peleHus 3a7a4, | MPAKTUYECKUX
K 1.2, TIK 2.2, TIK 2.3, TIK 3.1, | nprMeHEeHHe HaBBIKOB OOpabOTKH | 3aHATHH H
K 3.2 YUCIIOBBIX JAHHBIX MPOBEPOYHBIX PaboT,
BBITIOJTHCHHE
WHIWBUIYIBHBIX
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3aJaHuH.
Ilpomesxcymounas

ammecmayusl. 39K3aAMeH
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5. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYYEHMUSA

5.1 llaccuBHbIE:

- JIEKIUU TPATUIMOHHBIE 0€3 MPUMEHEHUS MYJIbTUMEIUIHBIX CPEACTB U 0€3 pa3fgaToYHOro

MaTepuaa,

- CEMHUHApHI, TMPEUMYIIECTBEHHO B BHUJIE OOCYXICHUS JOKIAJ0B CTYJCHTOB MO TEM WM WHBIM

BOIIPOCaM;

- CaMOCTOSITEIbHBIC M KOHTPOJbHBIC PAOOTHI;

- TECTHI,

- YTCHHE U OTPOC.
(63aumooeticmeue npenooasameis Kak cyovekma ¢ 00yuanoumumcs Kak 00beKkmom no3HasamenbHol
odesimenbHOCmU,).

5.2 AKTHBHbBIE U HHTEPAKTHBHBIE:

- aKTHBHBIC M UHTEPAKTUBHBIC JICKIINU;

- paboTa B rpynmnax;

- ZICTIOBBIC U POJICBBIC HIPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- pelIeHre TpoOIEMHBIX 3a71a4;

- QaHAJIM3 KOHKPETHBIX CUTYaIHH;

- METOJl MOYJIbHOTO OOYUYCHHUS;

- IPAaKTUYECKHI IKCTIEPUMEHT;

- 00ydeHHe ¢ MCIOJIb30BAaHHEM KOMITBIOTEPHBIX 00yUarOIIUX IPOrpamm;
(83aumooeticmeue  npenodasamens kaxk —cyovekma ¢ 0OVUQIOWUMCA  KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMelbHOCIU).
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