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Pabouas nmporpamma AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepanbHBIA TOCYIAPCTBEHHBI 0O0pPAa30BATENbHBIN CTAHIAPT BBICIIIETO
oOpazoBaHusi - OakajaBpuar 10  HampaBieHW0  moaroroBku  15.03.05
KoHCTpyKTOPCKO-TEXHOIOTHUECKOE obecrnieueHue MaIlIMHOCTPOUTEIbHBIX
MPOU3BOJCTB, YTBEPXKJICHHBIM MpUKa3oM MMUHUCTEPCTBA HAyKH U  BBICIIETO
oOpazoBanusi Poccuiickoit ®Deneparuu  Nel044 ot 17 asrycra 2020 rona,
3apeructpupoBaHHbiii B Muntocte 10 centsadps 2020 roaa, per. Homep 59763 (nanee
— dI'oC BO).

- y4eOHBIM IIJIaHOM (3204HOM (hOpMBI 00YyUEHUS) 110 HANPABICHUIO MOATOTOBKU
15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOCCIIeUYeHNE MAaITUHOCTPOUTEIbHBIX
MIPOU3BOACTBY.

PaGouas mporpamm AMCIUIUIMHBI BKIIOYAET B CEOSI OIEHOYHBIE MaTepUaIbl s
MPOBEACHUS TEKYILIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOM arrecTanuu 1o
nucuumuinie (1.6 MoHI OIIEHOYHBIX CPEACTB JUIsl NPOBEICHUS TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTECTAI[UU TT0 UTOTaM OCBOCHUS JUCHUILIUHBI

ABTOp [Iukuna Haranus EBFCHBCBH&, KaHauaaT neaarortdycCKmMx HayK, JOICHT
Ka(beI[DBI I/IH(,J[)ODMaHI/IOHHBIX TEXHOJIOTUM M CUCTEM YIIPABJICHUSA

(vkazamo PHUO, yuenyro cmenets, yueHoe 36anue uii OOIANCHOCHb)

[Tporpamma omobpena Ha 3acemannu kKadeapsl MHOOpMAIIMOHHBIX TEXHOIOTHIA
U cucTeM yrnpasieHus (mpotokos Ne 9 ot 22.05.2026 o).




1. Ilepeyenpr mNJIaAaHUPYEMBIX Pe3yJbTATOB OO0y4YeHUS MO AUCHUILIUHE,
COOTHECEHHBIX C IUIAHMPYEMBIMH Ppe3yJibTATaMH OCBOEHHSI 00pa30BaTeILHOM
nporpammsbl (Llesiu ocBoOeHMsI M CIUIIIMHBI)

1.1. Iensamu ocBOCHUS AUCIUILIMHBEI « MaTemMaTuka sSBISIOTCS:

PazButne y oOydaroumuxcsi JIOTMYECKOTO M aJTOPUTMHUYECKOTO MbIIIJICHUS,
MOBBLIINICHUE YPOBHA MaTeMaTHYeCKOM KYJIbTYypbl, OBJIaJICHUE COBPEMEHHBIM
MaTeMaTUYeCKUM arapaToM, HEOOXOIUMBIM ISl U3YyUYECHHS €CTECTBEHHOHAYUYHBIX,
oOmenpodecCuoHaIbHbIX W CHEHHAIBHBIX JUCHHUIUIMH, OCBOCHHUE METOJIOB
MaTeMaTU4eCKOro MOJECIUPOBAHUS; OCBOCHUE MPUEMOB IIOCTAHOBKH M PEIICHUS
MaTeMaTHYeCKUX 3a/a4; OpraHu3aIus BBIYHCIUTEIIBHOM 00paOOTKH pe3yabTaToB B
MPUKIIaHBIX MHKEHEPHBIX 3aj1a4ax.

JIns mocTrkeHWs Ienedl JTUCHUIUIMHBI HEOOXOIWMO PEIIUTh CIICIYIONIYIO
OCHOBHYI0 3a0ayy — TPUBUTH 0O0y4aeMBIM TEOPETHUYCCKHE 3HAHHUSA U IPAKTHUUCCKHC
HAaBBIKH, HCOOXOUMBIC JIJISI:

—  WU3YYCHHS] OCHOBHBIX MOHSITUHN BBICIICH MAaTEMATUKH;

—  OCBOCHHS METOJIOB PEIICHUS 3aj]a4 JUHEHHON anreOphl, aHATUTUYSCKOU
reOMETPUH, MATEMaTHIECKOTO aHann3a, TudepeHnanIbHbIX YpaBHEHU];

—  NPUOOPETEHUS HABBIKOB PEIICHUSI KOHKPETHBIX KJIACCOB 3aj1a4 JTMHEUHOM
anreopsl, QHAJTUTUYECKOM T€OMETPUH, MaTeMaTHU4YE€CKOro aHaju3a,
nuddepeHuanbHbIX ypaBHEHUH;

—  OBJIAJICHHUS KOHKPETHBIMH MaTeMaTHYCCKUMHU 3HAHHUSIMH, HEOOXOIUMBIMH
JUISl U3YYEHUS KYPCOB [0 TEOPUU BEPOSITHOCTEN, MAaTEMAaTUUECKON CTAaTUCTHKE.

1.2. O6nactu  npodeccuoHanbHOW  JesITeNbHOCTH  H(Wiu)  cdepsl
npoecCHOHAIBHONW ~ JIEATEILHOCTH, B  KOTOPBIX  BBINYCKHUKH, OCBOWBIIHC
IIPOrpaMMy, MOTYT OCYIIECTBIIATh MPO(PECCHOHANTBHYIO IEITCIbHOCTb:

28 I1pon3BOACTBO MAIIMH ¥ 00OPYIOBAHWS;

40 CxBo3HbIE BUJIBI TPOHECCUOHATBFHOM NE€ITEIbHOCTH B IPOMBIIINIEHHOCTH.

1.3. K OCHOBHBIM 3ajjauaM U3y4Y€HUS JUCLUUIUIMHBI OTHOCHUTCS TOATOTOBKA
OOy4aromuxcsi K BBINIOJHEHUIO TPYAOBBIX (YHKIIMA B  COOTBETCTBHUH C
poecCuOHAIPHBIMU CTaHIAPTAMM:

HanmeHoBamHe Kon, HAHUMEHOBaHHeE u| Kox u HanMeHOBaHue
IpPOdecCHOHANLHEIX YPOBEHb KBAJIM(UKANMHU | TPYIOBBIX (PyHKUMIA, HaA
cranzapros (IIC) OTo, Ha KOTOpHbIE | KOTOPble OPHEHTHPOBAaHA
OPHEHTHPOBAHA IMCUMILVIMHA | IMCUMILUINHA
40.031 C/01.6 TexHOMOTHYECKOE
[TpodeccronanbHbIil cTaHgApT COMPOBOKACHUE KPa3pa60TKH
«CenuaucT 1o TEXHOJIOTUIM MPOCKTHOM A Ha
6 MAlIMHOCTPOUTCIIbHBIC U3ACITIUA
MERanoe OquHOFO C Texmomornueckas IIOATrOTOBKA Cpe}IHeﬁ CHIOKHOCTH
IPOU3BOJICTBA I . A C/02.6 PaspaGotka
MalIUHOCTPOCHHUM, P a . | TEXHOIOIUYECKHX  MPOLECCOB
o MAIIMHOCTPOUTCIIbHBIX n3aCInn
YTBep)KI[eHHLII/I HpI/IKa30M CpeﬂHeﬁ CTOKHOCTH HU3TOTOBJICHHUA OIIBITHBIX
MunucTepcTBa  Tpyma  H 00pasios .
o Pd) 29 MAIIMHOCTPOUTCIIBHBIX U3ACITUU
COLIMAJIbHOW 3aIlUTHI oT cpemmeli cIOXHOCTH
HIOHA 2021 r N 435H C/03.6 PaspaGoTka
(3aperucTpupoBaHO B TEXHOJIOTHYECKUX  MPOIIECCOB




HaumenoBanue
npogeccuoHAIbHBIX
cranaaprtos (IIC)

Kon, HaUMEeHOBaHME "
YPOBEHb KBAJTH(PUKALIMHA
OTD, HA KOTOpbIE

OpUCHTHPOBAHA TUCIIMIIJIMHA

Kon wu HaumeHoBaHMe
TPYAOBBIX (yHKUMiA, Ha
KOTOpPble OPHEHTHPOBAaHA
AUCHUILINHA

W3rOTOBJICHUS
MAIIMHOCTPOUTENBHBIX H3JCTHN
CpelHEN CIOXHOCTU CEPUHHOIO
(MaccoBOro) IPOM3BOACTBA

C/04.6 IIpoextupoBanue
Muntocte PO 23 urona 2021 r. pOCTOi TEXHOJIOTHYECKO
peructpauronHbiii N 64368) OCHACTKM JUISi  W3TOTOBJIEHHS
MAalIMHOCTPOUTECIIbHBIX U3CJINN
C/05.6 Mertoauueckoe
obecreueHue CAPP-cucrem,
PDM-cucrem, MDM-cucrtem B
OpraHu3alu
B/01.5 Ob6ecrieucHue

. ABTOMAaTH3UPOBAHHOTO
28.025  IIpodeccuonanbHbIN NPON3BOCTBA
cragaapt «CrneuMamuct 1o B/02.5 Paspaborka
HpOCKTI/IpOBaHI/HO TEXHOJIOTNYECKUX npoueccoB
TEXHOJIOTHYECKUX  IPOILIECCOB U3TOTOBEHMs JeTaneli cpejiHei
CII0KHOCTH B YCIOBHUSIX
ABTOMATU3HUPOBAHHOTO ABTOMATH3HPOBAHHOTO
IpOU3BOACTBAY, B, Texuonoruyeckas MOATOTOBKA | IPOU3BOJCTBA
YTBEPKICHHBIN MIPHUKA30M | aBTOMaTU3MPOBAHHOIO Ipou3BoxacTBa | B/03.5 Paspaborka
MunucrepcTsa Tpyaa M | deTaell MallMHOCTPOCHHS CpEAHEH | YIPaBIsIOMMX [POrpaMM  JUIs
COLMANBHOM 3amuTh PO oT 5 | CHOKHOCTH U3TOTOBJICHHS ,IICTaJICI:/I
cemtsibps 20251 N 532m MAIUHOCTPOEHHS cpenHeii
CIOKHOCTH B YCIOBUSIX
(3aperucTpupoBaHo B aBTOMATU3UPOBAHHOTO
Muntocte PO 9 okTabps IIPOKM3BOJICTBA
2025, PETUCTPAITMOHHBIN B/04.5 Konrpomnn
N 83807) TEXHONIOTMYECKHX  MPOLECCOB
H3TOTOBJICHHS neraneit
MaIIMHOCTPOECHHUS cpenHen
CIOXKHOCTH B YCIOBHSIX
ABTOMATH3UPOBAHHOTO
[POU3BOJICTBA

TEXHOJIOTUYHOCTU KOHCTPYKIMH
MAaIIMHOCTPOUTCIIbHBIX H3Zl€.]'ll/ll71
CpEellHEN CIIOKHOCTH B YCIIOBHSX

1.4. KomneteHuun obyuatouieroca, popmmpyemblie B pesynsTate 0CBOEHUA ANCLMUMNANHDI

HaumeHoBaHue
KaTeropuu

(rpynnbi)
KOMIIeTeHIHii

Kox m HanmMeHOBaHMe
KOMIIeTeHI M

Ko u HamMeHOBaHHe
HHAUKATOPA JOCTHKECHUS
KOMIICTCHIIUH

Ilepeyens MIAHUPYEMBIX
pe3yJIbTATOB 00yYeHH s

OIIK - 5. Criocoben
UCIIOJIb30BaTh OCHOBHBIC
3aKOHOMEPHOCTH, ACHCTBYIOIINE
B TIpOIIECCE M3TOTOBICHUS
MAaIIHHOCTPOUTEIHHBIX U3ICIIHIA
TpeOyeMOoro KauecTna,
3aJ1aHHOTO KOJIMUECTBA IPH
HaMMEHBIINX 3aTparax
00IIECTBEHHOTO TPy/Ia

3aKOHOMEPHOCTH,

HU3TOTOBJICHUA

OIIK-5.1. 3HaeT OCHOBHEBIE
JIEHCTBYIOLLME B IIPOLIECCE

MAITHHOCTPOUTEIbHBIX
u3zenuii TpedyeMoro KauecTsa,
3aJJaHHOTO KOJIMYECTBA NIPU
HAMMEHBIIIUX 3aTpaTax
00111eCTBEHHOTO Tpy/a

Ha YposHe 3HAHUIL:
3HaTh
MPEAMET,

CTPYKTYpy
«MaremaTuka;
TUHEHHYTO anreopy;
Ha YpOBHE YMEHUU:
YMETh

pemiate  3aJa4H,

WJTIOCTPUPYIOLTHE

TEOPETUIECKUE

MTOJIOKCHMS,

330a4d U
npeaMeTa

KakK

TakK n




HOCAILLME  TPUKIATHOU
Xapakrep;

HaxXOOUTb  PELIECHUE
3a/1a4u 281178
JIOKa3aTeNbCTBO
TEOPEMBI;

HA YPOBHEe HABbIKOG:

BIIA/ICTh

HaBBbIKaMU peleHus

BBIYMCIIUTENBHBIX 33/1a4;
HaBBIKAMU PELIEHUs 3aJa4

Ha JI0Ka3aTeNnbCTBO;

OIIK-5.2. Vcrionp3yeT
OCHOBHbBIE 3aKOHOMEPHOCTH,
JIEHCTBYIOLLME B MPOLECcCce
W3TOTOBJICHHS
MAaIUMHOCTPOUTECIIbHBIX
U37ETUi TpeOyeMoro KauecTna,
3aJ]aHHOT'O KOJINYECTBA MPH
HaMMEHBIINX 3aTparax
0OIIECTBEHHOTO TPy/Ia

Ha YpOGHe 3HAHUIL:

3HaTh

aHAJMTHYECKYIO
TEOMETPUIO Ha IUIOCKOCTH
U B IPOCTPAHCTBE;

TEOPUIO MPEIEIIOB;

mudepeHIraIbHOe
UCYHCIICHUE;
HA YPOBHE YMEHUIL:
YMETb
NPUBOAUTD TPUMEPHI U
KOHTPIPHUMEPEI K
OCHOBHBIM
OIIpeNIeNICHIAM U
TeopeMam Kypca
MaTeMaTHKU
HA YPOBHE HABBIKOG:
BIIaIETh

HaBbIKaMMU O0Ka3aTCJIbCTBA
OCHOBHBIX TCOPEM;
HaBbIKaMU IOHCKa
peuicHuA 3ama4d nimn
JOKa3aTeJIbCBa TCOPEM,

OIIK-5.3. BnageeT HaBbIKAMH
M3TOTOBJICHHUS
MAaIlIHHOCTPOUTEIbHBIX
H3IeTNi TpeOyeMoro KauecTna,
3aJIaHHOT'0 KOJIMYECTBA MPH
HAMMEHBIINX 3aTparax
0OIIECTBEHHOTO TPY/Ia

Ha YpOGHe 3HAHUIL:

3HATh
UHTErpajibHOE
HCUUCIICHUE;

METOAbI peuicHuA
nudbepeHIraIbHbIX
YpaBHEHMI;

TEOPHIO GyHKIHIA
KOMILIEKCHOT'O
IIepeMEHHOT0;

PsIBI M UX IPUMEHEHUE;
TEOPHIO BEPOATHOCTEH.

Ha YposHe YMEHUU:
YMETh
CaMOCTOSTEIBLHO
HCII0JIb30BaTh
MaTeMaTHYecKHid armapar,
coliepKaluiics B
JIUTEPAType o
TIPUKIIaTHBIM HayKaM,
pacumpsTh CBOU
MaTeMaTHYEeCKHE
ITO3HAHUSI.
Ha YPOBHE HABLIKOB:
BIIAJCTh

MaTreMaTu4eCcKoi
CHMBOJIUKOI JUIST




BBIPAKECHUS

KOJIMYCCTBCHHBIX nu
Ka4e€CTBEHHBIX OTHOIIEHUH
00BEKTOB;

OCHOBHBIMH  IIpUEMaMu
00paboTku

OKCCPUMCHTAJIbHBIX
JaHHBIX

2. Mecro aucuunimubl B crpykrype OITIOII

HMucuumuna  B1.JI(M).b.15  «Marematuka» peanusyeTcsi B  paMKax
oOsi3arenpHOM yacTu broka 1 «lucuuminael (MOAYIS )» IpOrpaMMbl OakagaBpuara.

JuciumirHa mpenogaeTrcss oOydaromumcsi 1no 3aoyHoil ¢opme — B 1, 2-Mm
cemecTpax.

HucimmumHaa ~ «MareMaruka» — ABIIIETCSL  ITPOMEXYTOYHBIM
dbopmupoBanus komnerenuuiit OIIK-5 B nponecce ocBoenus OIIOIN.

Jucoumza «MareMarruka» OCHOBBIBAETCS Ha 3HAHUAX, YMEHMSIX M HaBBIKAX,
OpUOOPETEHHBIX MPU U3YyUYEHUHU AMCLUUIUIMH TPEAbLAYIIETr0 3BeHa O00pa3oBaHUS U
ABIIAECTCS IPEAIIECTBYIOMIEHN U1 U3YUYEHUs TUCUMILIMH: BBeeHre B ClIeMaIbHOCTD
U SIBISICTCS TPEIIISCTBYIOUICH A U3y4YeHMs AUCUUIUIMH (U3MKA, TEOPETUUYECKast
MEXaHHKa, NPOEKTHasl JEITEIbHOCTh, CONPOTUBICHUE MaTepuajoB, o0OIIas
AIIEKTPOTEXHUKA M 3JEKTPOHHMKA, TUAPABIMKA M TUAPOINHEBMOIIPUBOJ, TEOpUs
MEXaHM3MOB M MAallluH, OCHOBBI TE€XHOJOTMU MAIIMHOCTPOEHUS, T'OCYIAPCTBEHHOU
WUTOTOBOM aTTECTALIMU

®opmoii MPOMEKYTOUHOW aTTeCTaluu 3HAaHUN 00y4yaeMbIX MO 3a04HOU (opme
ABJISICTCS 3a4€T B 1 ceMecTpe, IK3aMEH BO 2 CEMECTPE.

OTalloOM

3. O0beM TUCHUIITHHDI
3a04Has popma 00yYeHHsI:

Bup yueOHoii padotsl no nucuuniuHe | Bceero B 3.e. n Cemectp 1 Cemectp 2
yacax B Yyacax B 4yacax

Oo0mast Tpy10éMKOCTb JUCUMIIIHMHBI 8 3.e.- 288 144 ax.aac 144 ax.aac
aK.yac

Konmaxkmmnas paboma - Ayoumopnute 33 16 17

3anAmuA

Jlexyuu 16 8 8

JlabopamopHule 3anamus - -

Cemunapwi, npakmuieckue 3aHAmusl 16 8

Koncynemayus 1 - 1

CamocmosamenvHnas paboma 242 124 118

KypcoBasi padora (KypcoBoii IPOEKT) - - -

Bujx npomexxyTouHOM aTTecTanumn Ok3ameH - 13 3auer -4 qaca Ok3ameH -9
4acoB 4acoB

4. Conep:kaHue JUCUUILUIMHBI, CTPYKTYPUPOBAaHHOE IO TeMaM (pa3aesiam)
AUCHUIUIMHBI C yKa3aHMeM HX 00beMOB (B aKaJeMH4YeCKHX 4Yacax) U BHUI0B
Y4eOHBbIX 3aHATHH

4.1. YyeOHO-TEMAaTHUYECKHUH IJIaH



3ao4Hasa ¢opma 0byyeHus

TpynoeMKoCTb B yacax Kox
Konrakthas pabora — caMocTo | MHIMKATopa
HaHMeHO;;cHu“;n;epﬁlgaweHOB) AynuropHas pabora STeNbHA | JOCTHKCHHIMA
nmaboparop | ceMUHapHI U . KOMIIETEHIIN
JICKIIN HBIC TIPAKTUYIECKHA
3aHATHUA € 3aHATUA pa60Ta a
1 cemecTp
Tema 1. JluneitHas anrm u
HsnsnbsoBaHHee : aoc:fgimx OIIK-5 .1,
2 - 2 24 OIIK-5 .2,
3aKOHOB JUCIHUIUIMH MH)XEHEPHO- OIK-5 3
MEXaHUYECKOTO MOIYIIS.
Tema 2. Bexkrtopsl. JIunelinble
oriepanuu. Koopnunarsr.
Ornepanuu YMHOXKEHHUS BEKTOPOB.
Ucnonb3oBaHue  BEKTOPOB B OIIK-5 .1,
OCHOBHEBIX 3aKOHax 1 - 1 20 OIIK-5 .2,
€CTECTBEHHOHAYYHBIX OIIK-5 .3
JTUCIUTUINH, npaBUIax
MOCTPOEHUS] TEXHUUECKUX CXEM U
YEPTEKEH.
Tema 3. AHanutuueckas
reomerpusa. EE€ mnpuMmeHenue B
MPUHIIUIIAATIBHBIX OCOOCHHOCTSAX
MOJIEIIMPOBAHUSA OIIK-5 .1,
MaTeMaTHYeCKUX, (PU3UICCKUX H 1 - 1 20 OIIK-5 .2,
XUMHYECKUX nporeccax, OIIK-5 .3
MpeaHa3HAueHHBIX TUTST
KOHKPETHBIX  TEXHOJOTHYECKHUX
MIPOILIECCOB.
Tema 4. Teopuss mnpenenos
MOCJEe10BaTENbHOCTEMN u
GyHKIMI, €€ HCIoNIb30BaHuE B OIIK-5 .1,
OCHOBHBIX 3aKOHAaX JAUCHUIIINH 2 - 2 20 OIIK-5 .2,
WH)KEHEPHO-MEXaHUYECKOTO OIIK-5 .3
MOJTYJISI.
Tema 5. HermnpepsIBHOCTD
(bYyHKIHH. [IpounzBoanas.
Hp6I/IMeHeHI/Ie IIPOU3BOJHONU B OTIK-5 .1,
paboTax Mo COBEPIIEHCTBOBAHUIO
TIPOM3BOJCTBEHHBIX MPOIECCOB C I ) 1 20 %11_[1112__55 '.23’
HCITOJIb30BAaHUEM
AKCIIEPUMEHTAJIbHBIX JITAaHHBIX H
PEe3YJIETaTOB MOACIMPOBAHUSI.
Tema 6. HurerpansHoe
UCUHCJICHHE M €ro INpUMEHEHHE OIIK-5 1,
BO BIaJICHUM HABbIKAMH JIETIOBOTO 1 i 1 20 OITK-5 2.
B3aMMOJICUCTBUA C CEpPBUCHOM OITK-5 3
CITy k001 u OIICHUBAHUU
pPEKOMEHIalluu c Y4ETOM




AKCIEPUMEHTAIbHON paboThI
TEXHOJIOTHYECKOTO oTzena
HPEANPHUSITHS.

Tema 7. DyHKUMS HECKOIBKUX
MEPEeMEHHBIX.  HempephIBHOCTE.
YacTHbIe MIPOM3BOIHBIC u
muddepeHmman. DKCTPEMYMBI
GyHKIIMM ~ 2-X  TIEPEMEHHBIX.
VCIIOBHEIN u a0COIIOTHEIH
KCTPEMYMBI byHKIIUN 2-X
MEepeMeHHbIX. VX mpuMeHeHHue B
MPUHIUITHATIBHBIX 0COOCHHOCTSIX
MOJICITUPOBAHUS
MaTeMaTHYeCKUX, (PU3UICCKUX H
XAMHYECKUX nporeccax,
MpeIHa3HAuYCHHBIX IS
KOHKPETHBIX  TEXHOJOTUYCCKUX
ITPOIIECCOB.

30

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Tema 8. [luddepeHnumanbueie
ypaBHEHUS 1-ro HOpsIKA.
Juddepennnansapie  ypaBHEHUS
2-10 MopsiIKa. JInnelinbie
muddepeHn.  ypaBHEHUS  2-TO
nopsaka. JIJIY 2-ro mopsnaka c
MOCT. Koaddunmenramu.
Hopmanbhbie CUCTEMBI
Qg QepeHInaIbHbIX ypaBHEHHHA.
Hcnonp3oBaHMEe B OCHOBHBIX
3aKOHAX JUCIHIUIMH WH)KEHEPHO-
MEXaHUYECKOTO MOIYIIS.

30

OITK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Tema 9. YucnaoBbie U
(byHKIMOHATbHBIE PAIBL
Hcnonp3oBanne B OCHOBHBIX
3aKOHAX AMCUMIUINH HHKEHEPHO-
MEXaHUYE€CKOTO MOTYJIS.

30

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Tema 10. Ilpeamer Teopun
BEPOSITHOCTEM. OcHOBHBIE
NnoHATHA. OCHOBHBIE TEOPEMBI U
(bOopMyIIbI TEOPUU BEPOSATHOCTEH.
IToBTrOpHEIE UCIBITAHUS.
Cry4aitapie BEITNYUHBI.
IIpumenenue CIIy4alHBIX
BEJINYUH B pabotax o
COBEPLICHCTBOBAHUIO
IIPOU3BO/ICTBEHHBIX IPOLECCOB C
MCII0JIb30BaHUEM
AKCHEPUMEHTAIbHBIX JaHHBIX H
PE3YNBTaTOB MOJEIUPOBAHHUS

28

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Koncynbranun

OIIK-5 .1,
OIIK-5 .2,
OIIK-5 .3

Kypcogas pabota (KypcoBoit

OITK-5 .1,




OIIK-5 .2,

HpOeKT) OIIK-5 .3
OIIK-5 .1,
KonTtpons (9x3ameH) 13 OIIK-5 .2,
OIIK-5 .3

uToro 33 242

4.2. CogepxxaHue TUCHUIIMHBI

Tema 1. JIluHeilHasi ajareOpa M MHCHOJb30BaHHME OCHOBHBIX 32aKOHOB
JUCHMILIAH WHKEHEPHO-MEXaHN4YeCKOr0 MOIYJIsI

Onpenenurenu BTOPOTO, TPETHETO, N-ro MNOpsAAKOB. OCHOBHBIE CBOMCTBa
onpenenureneii. MuHop, anredpanyeckoe OMOJHEHHUE 3JIEMEHTAa OIpeAeTUTENs.
@opmynbl Kpamepa penieHusi cUCTeMbl JUHEWHBIX ypaBHeHUM. (Cxema pemieHus
CUCTEMBI JIMHEHWHBIX ypaBHEHUU 1O Metoay ['aycca. Marpuibl, OCHOBHBIE NEHCTBUSA
HajJ MarpuiamMu. Marpuna oOparHas NO OTHOLIEHUIO K JaHHOW wmarpuie. Panr
Matpuiibl. Teopemy Kponekepa-Kanemnu. MaTpuuHbiii crioco0 pelieHusi CUCTEMBI
JMHEWHBIX YpaBHEHUU. leoMeTrpuueckas HWHTEpPIpPETAlUs CUCTEM JIMHEHWHBIX
YPaBHEHUU U HEPABEHCTB.

Tema 2. Bekrtopbl. Jluneiinbie onepanuu. Koopamnarel. Onepauuu
YMHOXeHHMSI BeKTOpoB. Mcmonb30BaHHMEe BEKTOPOB B OCHOBHBIX 3aKOHAaX
€CTeCTBEHHOHAYYHBIX JUCHMILUINH, MPABWJIAX MOCTPOCHUSA TEXHUYECKHX CXeM H
yeprexen

CkaJsipHBIE M BEKTOpHbIE BeIWYMHBL. KoOJUIMHEapHBIE BEKTOPBI, PaBHBIC
BekTopa. Cro)keHMe M BBIYMTAHUE JIByX BEKTOpOB. KoopauHarel BekTOpa I10
KOOpAMHATaM TOYEK ero Hadaja v KoHua. [IpaBuna cioxeHus, BBIMUTaHUS BEKTOPOB,
3aJJaHHBIX B KOOPAMHATHOU (hopMe. YMHOXKEHHE BeKTOopa Ha ckaisp. CkalspHbIe U
BEKTOpHbIE BeaWMuMHbL. KominHeapHble BekTOpbl. PaBHble Bekropa. CliokeHHE U
BBIYMTAHHE JIBYX BEKTOPOB. KOOpIMHATEI BEKTOpA IO KOOPAWHATAM TOYEK €TO Hadalia
u KoHUA. IIpaBwiia ciio)KeHMs, BBIYMTAHUS BEKTOPOB, 3aJlaHHBIX B KOOPIWHATHOU
dbopme. YMHOKEHHE BeKTOpa Ha ckaisip. CKaJsipHOE MPOU3BENICHUE JIByX BEKTOPOB.
OCHOBHBIE CBOWCTBa CKaJIsIpHOTO Ipou3BencHUs. CKaaspHOE MPOU3BEACHUE IBYX
BEKTOPOB N0 UX KoopauHaram. Dopmyna i ONpPENESICHUs yIvla MEXIY ABYMs
BEKTOpPaMH. YCIOBUS KOJUIMHEAPHOCTU ABYX BEKTOPOB, X NEPHNEHIUKYISIPHOCTH.

Tema 3. AnanuTu4deckasi reomerpusi. E€ npuMeHeHue B NPUHIMIINAIbHBIX
0CO0CHHOCTAX MOJEJHPOBAHUSA MATEeMATHYECKHX, (PU3NYECKHX M XMMHYECKHX
npoueccax, NpeIHa3sHa4eHHbIX 11 KOHKPETHBIX TEXHOJOIMYEeCKHX MPOoLecCoB

Ornpenenenue nNpsMOYroJibHOW I€KapTOBOM CHUCTEMBI KoopAuHAT. PopMyia s
HaxXOXACHUS PACCTOSHUSA MEXAy JAByMsA ToukamMu. Dopmynbl Ui ONpeaeieHUs
KOOpAMHAT TOYKM WM JEIALIEH NAaHHBIM OTPE30K B AAHHOM OTHOLIEHUH. DOpmyIbl
npeoOpa3zoBaHusl KOOPAUHAT IIPU NapalIeIbHOM MEPEHOCE CUCTEMBI KOOPIUHAT; MPU
MOBOPOTE CHUCTEMbl KOOPJMHAT. YpaBHEHHUS MNPSAMOW C YIIIOBBIM KO3((DHUIIHEHTOM;
MIPOXOIALIEN YEPE3 TaHHYIO TOYKY B JJAHHOM HAIIPABIICHHUH; IIPOXOASAIIEH Yepe3 ABe
JAHHBIE TOYKH; B «OTpe3kax». KoopIWHATBI TOYKHM MEpECEUYECHUs ABYX NPSIMBIX.
@opMyIia 171 ONIPEAEIICHUS yIvia MEXIY ABYMsI IPSIMBIMU. YCIIOBUS MAPAIJIENbHOCTH
U TEPHEHIUKYISIPHOCTH JBYX MNpAMBIX. ONpenesieHue OKPYKHOCTU. YPAaBHEHHE



OKPY>KHOCTH C LEHTPOM B JI000W Touke MmiIockocTd x(Jy, ¢ LEHTPOM B Hadale
koopauHar.  Onpenenenue  auunca. KaHOHMYECKOe  ypaBHEHHE — AIUIUIICA.
Onpenenenue sumnca. KaHOHMYECKO€ YpaBHEHHE OJIUIUIICA. OKCIEHTPHCHTET
ammnca. Popma 3Mnca ¢  U3MEHEHWeM 3kcueHTpucurera ot 0 mo 1.
Omnpenenenue runepooibl. KaHoHn4eckoe ypaBHEHHE TUTIEPOOIIBI.

Tema 4. Teopus mnpeaejnoB mnociaegoBarelbHOCTel M (PyHkumi, eé
HCIOJIb30BAHNE B OCHOBHBIX 3aKOHAX JMCUHMILIMH HHKEHEPHO-MEXaHH4YeCKOro

MOTYJIst
Onpenenenue noHsatus Gyukiuu. O6mactey onpeaeneHus ¢pyHkuuu. O61acTh
u3MeHeHus: (QyHkiuu. (OCHOBHBIE 3JEMEHTapHbIC GyHKIIMK, WX CBOICTBA.

Onpenenenue  aneMeHTapHbIX  GyHKIUH, npumepbl. [lpegen  uucioBoi
nocneaoBarenbHOCTH. Omnpenenenue mnpenena ¢(yHknuu. OCHOBHbIE CBOWCTBA
npenenoB ¢yHkuuii. beckoneuno manoit ¢pynkius. beckoneuno Oombmas GyHKITHS.
CpoiictBa OeckOHEUHO ManbiX (QyHKUMA. DopMysabl MEPBOTO H  BTOPOTO
3aMeyvaTreNbHbIX MpeneiaoB. OMHOCTOPOHHUE MPeeibl (YHKIIMUA B TOUKE.

Tema S. HenpepbiBHOCT, ¢yHkuuu. IIpoussoanas. Ilpumenenue
NpOM3BOAHOI B padoTax MO0 COBEPHICHCTBOBAHMIO INPOU3BOACTBEHHBIX
MPOLECCOB € HCHOJIb30BAHHEM 3JKCIHEPHMMEHTAJbHBIX JAHHBIX M Pe3yJIbTATOB
MO/1eJINPOBAHHUSA

HemnpepsiBHOCTh (GYHKIIMM B TOYKE, HA MHTepBajie. Touka pa3pblBa MEPBOrO
pona, Broporo poga. OCHOBHBbIE CBOICTBAa HEMPEPBHIBHBIX Ha OTpe3Ke (PYyHKIIMA.
[IpousBognas ¢Gyuknuu. [eomerpuueckuid, GU3UYECKUN CMBICI IPOU3BOIHOM.
OcHOBHbIE npaBuiia muddepeHupoBaHus byHKIUH. DopmyIibl
muddepeHupoBaHUsT OCHOBHBIX AJIEMEHTAPHBIX (QYHKIHH. [eoMeTpruiecKuil CMbICIT
mupdepennmana ¢yakuun. OcHOBHBbIE CcBoWcTBa nuddepeHnuana QyHKIUH.
dopmyrna, TO3BOJSIIONIYI0 HAXOAUTh MPUOIMKEHHOE 3HAYCHUE (YHKIUH MPU
noMomu ee auddepennunana. [IpousBogHas BTOPOro, TPETHETO, N-TO MOPSAIKOB.
Beinykiass u BorHyTtas KpuBasi. MHTepBasibl BBITYKJIOCTH M BOTHYTOCTH KPUBOM.
JlocTarouHblii NPHU3HAK CYLIECTBOBAHUS TOYKH Ieperuda KpHBOW. Acumnrora
KpuBOM. BepTHkanbHble M HAKJIOHHBIE ACUMIITOTBHI. Cxema wuccienoBaHus
(GYHKIMU ¥ IOCTPOEHUS ee rpaduka.

Tema 6. MHTerpajibHOEe HMCYMCICHHME W €ro NMpPUMEHEHHEe BO BJIAJICHUHU
HABBIKAMH J1€JIOBOT0 B3aMMOJENCTBHSI C CEPBHUCHOM CJY:K00M W OUECHUBAHUM
PEKOMEHJIAIUU C Y4YeTOM JKCIEePHMMEHTAJbHOH PadoThbl TEXHOJOTHYEeCKOIro
oTes1a NpeanpusTUSA

Ompenenenune mnepBooOpa3Hoii  ¢dyHKIMU. HeomnpeaeneHHbt  HHTETpat
¢yHkuuu. OCHOBHBIE CBOMCTBA HEOIPENEICHHOro MHTerpaia. TaOmuil OCHOBHBIX
VMHTETPAJIIOB. METOl MHTETPUPOBAHUSA 3aMEHOM mepeMeHHOM. MHTerpupoBanue 1o
YacTsIM B HEOINPEAEIIEHHOM UHTerpaje. 3ajaud, M[PUBOASIINE K IOHSATHUIO
onpesieIeHHOro uurerpaia. MiHterpanbHas cymma aisg QyHKIUU — y=f(x) Ha OTpe3Ke
[a; b]. Onpenenennsiii uHTEerpajioM ot GyHKIMU y=f(x) Ha oTpe3ke [a;b]. Dopmyia
MHTEIPUPOBaHUS 1O YacTsAM B OINpeAelieHHOM uHTerpaie. OObeM Tena,
o0pa3oBaHHOTO BpalieHueM IUIoCckor ¢urypsl Bokpyr ocu Ox u ocu Oy.
OnpeneneHue  HECOOCTBEHHOro  MHTerpajga ¢  OECKOHEUHBIMH  IIpeliejaMu
WHTETPUPOBAHUS. [ToHsiTHE HECOOCTBEHHOTO UHTETPAJIa OT Pa3phIBHON (YHKIUU.
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Tema 7. @yHKuMA HeCKOJbKHX nepeMeHHbIX. HenpepbiBHOCTL. YUacTHbIE
npou3BoAHbie M AuPPepeHuNaT. IKCTPeMyMbl (PYHKIHH 2-X IepeMeHHbIX.
YciioBHBIE W a0COMIOTHBIN JIKCTPpeMyMbl (YHKOMH 2-X mnepeMeHHbIX. HXx
NpUMEHEeHHe B NPUHIUIHAIBHBIX 0COOCHHOCTAX MOJEeIMPOBAHMS
MaTeMATHYeCKHX, (PM3NYECKUX M XUMHYECKHMX Ipoueccax, NpeIHa3Ha4YeHHbIX
JJIs1 KOHKPETHBIX TeXHOJIOTHYeCKHUX MPOLEecCOB

Omnpenenenue GyHKIUU IBYX HE3aBUCHUMBIX MEPEMEHHBIX, TpuMepbl. O0IacTh
onpezaeneHus (QYHKIUMU JIByX HE3aBUCHUMBIX IE€peMEHHbIX. [eomerpuueckoe
n3o0paxkeHne (GYHKUMUA JBYX NEpeMeHHbIX. YacTHoe M TMOJIHOE NpHpaleHueM
GYHKIIMU JIByX HE3aBUCUMBIX NepeMeHHbIX. [Ipenen QyHKIMM IBYX MEpEMEHHBIX.
@OyHKIUS  HEMpepbiBHAasE B TOYKe W oOnacTu. YacTHbie NMPOM3BOAHBIE IEPBOTO
nopsiaka (QYHKIMA ABYX THepeMeHHbIX. [eomerpudeckuii cMmbica. [lomHbri
muddepennian QyHKIUN JBYX TNEpeMEHHBIX. YacTHbIE MPOU3BOJHBIE BTOPOTO
nopsika QyHKIUU ABYX nepeMeHHbIX. HeoOxoaumoe ycinoBue skcTpemyMa (pyHKIUU
JBYX NEpeMEHHBIX. J[0CTaTOYHBIN MPU3HAK IKCTPEMYMA (DYHKIIMI IBYX MTEPEMEHHBIX.

Tema 8. JudppepeHunanbHbIe ypaBHEeHUS 1-ro nopsaKa.
JAuppepeHunanbabie ypaBHeHusi 2-ro mnopsaaka. Jluneiinnle audgdgepenu.
YpaBHenuss 2-ro mnopsaka. JIIY 2-ro mopsaka ¢ moctr. Kodppuuuenramm.
HopmajibHble cucreMsl aud@epeHuuadbHbiX ypaBHeHul. MHcnoJsb3oBaHue B
OCHOBHBIX 3aKOHAX AMCHUIIJIMH HHKEHEPHO-MEXAHUYECKOIr0 MOIYJIA

Huddepenumansnoe  ypaBHenwe.  OOmee W YacTHOE  pelICHUE
muddepeHnanbHOr0 ypaBHEHHs. [€OMETpUUEeCKUH CMBICH YacTHOTO pEeIIeHUs
muddepeHnnansHOT0 ypaBHEHHs MepBoro nopska. [Ipumepsr nuddepeHimanbHbIX
YpaBHEHUN C pa3AeNsoImUMUCT TepeMeHHbIMU. JluHelHoe auddepeHmaibHoe
ypaBHeHUE TiepBoro nopsiaka. Ypasuenue bepuymnu. CrocoOsl pemenus. JInneitnoe
muddepeHnaIbHOe  ypaBHEHHEM  BTOPOTO  MOpsiaka.  XapaKTepUCTHYECKOEe
ypaBHEHUE MJIi OJHOPOJHOTO AU(PQPEpeHIInaTIbHOTO YpaBHEHHUS BTOPOTO MOPSAKA.
O6miee pelreHre OAHOPOAHOTO AUBPEepeHIIMaTbHOI0 YpaBHEHUS BTOPOTO MOPSIKA B
3aBUCHMOCTH OT IMCKPUMHHAHTA XapaKTEPUCTUYECKOTO ypaBHeHUsA. Olee peleHue
OJHOPOJIHOTO IU(PPEepeHIINATBHOTO YPAaBHEHHSI BTOPOrO MOPSAJKA C MOCTOSHHBIMHU
ko3pdunuentamMmu. YacTHoe peleHue HEOAHOPOAHOro U epeHInaIbHOr0
YpaBHEHUSI BTOPOTO MOPSAKA C MOCTOSSHHBIMHU KOd(UIIMEHTaMu, €ClIM €ero IpaBas
YacTh €CTh MHOTOUJICH.

Tema 9. YmcaoBble m (yHKHUOHAJIBbHBbIE psaabl. HMcnoab3oBaHue B
OCHOBHBIX 3aKOHAX IMCUUIIIMH HHKEHEPHO-MEXaHUYECKOIro MOAYJIA

IloHATHE YMCIIOBOrO psfa, #n-asg YacTMYHAs CyMMa YHCIOBOIO psja.
HeobOxonumoe yciaoBHE CXOOUMOCTM YHCIOBOrO psaa. JlocratouHele Npu3HAKU
CXOAMMOCTH psifia, OCHOBaHHbIE Ha cpaBHeHuUW psaoB. [lpusnak JlamambGepa
CXOAUMOCTHU pAIOB. WNHTerpanbHbIi IIPU3HAK CXOAUMOCTH Komm.
3Hakouepenywommecss  panbl, npumepbl. [lpusnak  JlelOHuila  cXoguMoCTH
3HAKOYEPEAYIOIMXCS PSAAOB. AOCOMIOTHO CXOISAIIMECS M YCIOBHO CXOISUIUECS
3Hakouepeaywmuecs psabl. CreneHHble panbl. OOIACTh CXOIMMOCTU CTEIEHHOTO
psna. Pasnoxenue B creneHHOM psii PyHKIUM €', sinx, cosx, (1+x)™, In(l+x).

Tema 10. IIpeamer Teopuu BeposiTHOCTel. OCHOBHBIC MOHSTHA.
OcHoBHBIE TeopeMbl U (GOpMYJIbI TEOPUM BEPOATHOCTEH., €é MPUMEHEHHE BO
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BJIAJICHUM HABBIKAMM /1€JIOBOI0 B3aUMOJCHCTBHA C CEPBHCHOM CJy:K00i ©
OLICHMBAHMM PEKOMEHJAIMM ¢ Y4YeTOM JKCIEPUMEHTAJBHON  padoThl
TEXHOJIOTHYECKOI0 OT/Ae A NPeANPUATHS

Knaccuueckoe omnpeneneHue BEpOSTHOCTH, NMpuMepbl. OCHOBHBIE (HOPMYJIBI
KoMOuHaTopukH. [lelicTBust Hax coObITUAMU. ['eomeTpruyeckast BeposTHOCTh. [lonmHas
rpynna coObITUH, npumepbl. [IpOTHBOMONIOKHBIE W HE3aBUCHUMbIE  COOBITHSL.
Teopembl yMHOXEHHS  BEPOATHOCTEW. Teopembl CIOXKEHUS  BEPOSATHOCTEM.
Acumnroruueckas ¢popmyny Ilyaccona. dopmyna mosHONH BEpPOSATHOCTU. YCIOBHAs
BEpOATHOCTb. DopMyna BEpOSTHOCTH TMOSBICHHUA XOTS OBl OIHOTO COOBITHS.
BepostHocTs Tuniore3. ®opmyna baiieca.

Tema 11. IloBrOopHBble HcHbITaAHMA. WX mnpuMeHeHHe BO BJIAJICHUH
HABBIKAMHU [1€JI0BOT0 B3aMMOJENCTBHSI C CEPBUCHOM CJIY:K00H U OLeHUBAHHMH
PEKOMEHJAAIMM € YYeTOM JKCIHEePHMMEHTAJbHOW PpaldoThl TEXHOJIOTHYECKOro
oTes1a NpenpuATUsA

®opmyna bepnymnu. Acumnrotudeckas ¢(opmyna Ilyaccona. JlokanbHas
teopema Jlarumaca. HMurerpansnas teopema Jlammaca. HaumBeposiTHeliee dYwncio
NOSIBJICHU COOBITUS B HE3aBUCUMBIX HCIHBITaHUSAX. BepoATHOCTh OTKJIOHEHHUS
OTHOCHUTENBHOMN YaCTOTHI OT MTOCTOSSHHON BEPOSITHOCTH B HE3ABUCHUMBIX MCIIBITAHUSIX.

Tema 12. Cay4aiinbie BeJu4uHbl. IIpuMeHenne cay4alHbIX BeJUYUH B
padoTax 10 COBEPLICHCTBOBAHHUIO  NPOM3BOACTBEHHBIX  IMPOLECCOB C
HCIOJIB30BAHNEM JKCIIEPHMEHTAIbHBIX JAHHBIX M Pe3yJ1bTAaTOB MOACTUPOBAHUS

CrnydaiiHass BeJIMYMHA, NIpUMEPBL. BHIBl Cily4ailHBIX BEIUMYHMH. 3aKOH
pacnpenesieHus: BEPOATHOCTEH AUCKPETHOW CIy4alHOW BeJIMYMHBI. buHOMManbHOE
pacnpeneneHue. 3akoH pacnpeneneHus Ilyaccona. Maremarndyeckoe OXHUAAHHE.
Hucnepcus. Moga. OCHOBHBIE 3aKOHBI PacCIpeECHUsS HEMPEPBIBHON CIydailHOM
BeJIMUYMHBI. [IMOTHOCTH pacnpenesneHuss BEPOATHOCTEW HENPEPBIBHOM CIy4alHOU
BEJINYMHBI. UNCIIOBBIE XapPAKTEPUCTUKHU HENPEPHIBHOW CIIy4alHOM BEJIMYUHBI.

5. YuyeOHo-MeTOAMYecKOe o0ecreyeHHEe CAMOCTOSTEJBHOM PadoThI
CTYI€HTOB

CamocTosTenbHass paboTa MPOBOAUTCS C LEIbIO: CHCTEMAaTH3alUd U
3aKpeIJICHUs TMOJIyYEeHHBIX TEOPETUYECKUX 3HAHMW U NPAKTUUYECKUX YMEHUU
oOydJaromuxcsi; ynIyOJdeHMsT W pacUIMpEHUsT TEOPETUYECKUX 3HAHWM CTY/IEHTOB;
(GopMUpPOBaHUS YMEHHUI HCIOJB30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPABOYHYIO
JIOKYMEHTAINIO, YUeOHYI0 M CHEIHAJIbHYIO JUTEpaTypy; pa3BUTHUS MO3HABATENIbHbIX
CHOCOOHOCTE W aKTUBHOCTHM  OOyYaroIIMXCsl:  TBOPYECKOM  MHUIMATHUBBHI,
CaMOCTOSITENIBHOCTH, ~ OTBETCTBEHHOCTH,  OPraHM30BaHHOCTH;  (OPMUPOBAHUE
CaMOCTOSATEIILHOCTH MBILIJIEHUS, criocoOHocTeH K CaMOpPAa3BUTHIO,
COBEPIICHCTBOBAaHUIO M CaMOOpraHu3anuu; (OpMUPOBaHUS MPOPECCUOHATHHBIX
KOMITETEHIIMI; pa3BUTHUIO UCCIIEI0BATENbCKUX YMEHUN CTYACHTOB.

@®opMbl U BHIIBI CAMOCTOSITENIBHOW palbOThl CTYJEHTOB: YTEHHUE OCHOBHON U
JOTIOJIHUTENIBHOM  JIUTEpaTypbl — CaMOCTOSTENIBHOE U3yYEHUE MaTepuana 1o
PEKOMEHTyeMbIM JIMTEPaTypPHBIM UCTOUYHUKAM; paboTa ¢ OMOIMOTEUHBIM KaTajlorom,
CaMOCTOSITEJIBHBIM  1IOJ00P HEOoOXOOUMOW JHTeparypbl; padboTa cO CIOBapeM,
CIPAaBOUYHUKOM; IOMCK HeoOxXomuMol  uHpopmauuu B cetu  MHTepHerT;
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KOHCIIEKTUPOBAaHWE HCTOYHHUKOB; pepepupoBaHHE HCTOYHHUKOB; COCTaBIICHUE
aHHOTAIMI K MPOYUTAHHBIM JINTEPATyPHBIM HCTOUYHUKAM; COCTABJICHHUE PELEH3UN U
OT3bIBOB Ha MPOYMUTAHHBIM MaTepHal; COCTaBIeHHE 0030pa MyONMKalui Mo TeMe;
coctapiienne Oubnuorpadhun (Oubnuorpaduueckoil KapTOTEKH); TMOATOTOBKA K
pa3nuuHbIM (popMaM TEeKylled U MPOMEKYTOUHOW arTecTauuu (K TECTHUPOBAHUIO,
KypcoBOM paloTe, »5K3aMEHy); CaMOCTOSTENbHOE BBIIIOJIHEHUE MPaKTUYECKHUX
3aJlaHui PenpOAYKTUBHOTO TUIIA (OTBETHI HA BOMPOCHI, 3a7a4H, TECTHI).

TexHonmorus opraHu3alyy caMoOCTOSTEIBLHOU pabOThl 0OYYAIOIINXCS BKIIIOYAET
UCIOJIb30BaHNE  MH(MOPMAIIMOHHBIX W MaTepUalbHO-TEXHUYECKUX  PECypCoB
00pa30BaTeNIbHOTO YUPEXKICHUS: OMOIMOTEKY C YUTAJIBbHBIM 3aJI0M, KOMITbIOTEPHbIE
KJIacChl C BO3MOXKHOCTBIO paboTel B MHTepHeT; aynuTopuu (Kiacchl) ajs
KOHCYJIbTallMOHHOM €SI TETbHOCTH.

[lepen BbIMOMHEHWEM OOYYAIOMMMUCA BHEAYAUTOPHOW CaMOCTOSATEILHOM
paboThl mpenojaBaTeib MPOBOAUT KOHCYIBTUPOBAHUE I10 BBIMOJHEHUIO 3aJaHMS,
KOTOPBIA BKJIIOYAET LEIb 3aJaHus, €ro COACPKAHUSA, CPOKU BBINOJHEHUS,
OpPUEHTUPOBOYHBIA 00BEM PabOThl, OCHOBHBIE TPeOOBaHUS K pe3yJbTaram paloThl,
KpUTEpPUH OLIEHKW. Bo Bpems BbINIOJHEHHUS OOYyYaloMMUCS BHEAYIUTOPHOU
CaMOCTOATENLHON pabOoThl U MPU HEOOXOAUMOCTH MPEINOIAaBATETb MOXKET MPOBOIUTH
WH/IMBHUIyaJIbHbIC U TPYMIOBbIE KOHCYIbTAIIHH.

Kontponb  camocrosiTennbHOM ~ pabOThl  CTYAEHTOB  MpEayCMaTpHUBAcET:
COOTHECEHHUE COACPKAHUS KOHTPOJIS C LEISIMU 00y4eHHsI; 00bEKTUBHOCTh KOHTPOJIS;
BaJIUAHOCTh KOHTPOJIS (COOTBETCTBUE MPEAbSIBISEMBIX 3aJaHUN TOMY, YTO
MPENIoIaraeTcs MPOBEPUTH); IUPPEpeHIHANNI0  KOHTPOIHHO-U3MEPUTETHHBIX

MaTepuasoB.
@opMBbI  KOHTPOJISI CaMOCTOSITENIBHOW pabOThl: TPOCMOTP U TpOBEpKa
BBITIOJTHEHUSI ~ CaMOCTOSATENIbHOM  paboThl  MperojaBareieM;  OpraHu3alus

CaMOTIPOBEPKH, B3aMMOTPOBEPKH BBITIOJIHEHHOTO 3aJaHUsl B TPYMIE; OOCYKICHUE
PE3yabTaTOB BHITIOJIHEHHON paOOTHl HA 3aHITHH; MPOBEICHNUE MTUCHMEHHOTO OMPOCa;
MPOBEJICHNE YCTHOTO OIpPOCa; OpraHW3amus W TPOBEICHUE WHIUBUIYAIBHOTO
cobeceloBaHUs; OpTaHU3aIMs U IPOBEICHUE cOOeCeOBaHUs C TPYIIION.

MepeyeHb BONPOCOB, OTBOAMMbIX Ha CAMOCTOATE/IbHOE OCBOEHWE ANCLUNINHBI, GOPMbI
BHEayAMTOPHOW CaMOCTOSATE/IbHOM pPaboTbl

HaumeHoBaHue Tem IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTONATEIbHOE DopMblI
(pa3iesioB) AUCHUNIMHBI O0CBOCHHE BHEAyAUTOPHOM
CaMOCTOSATEIbHOM
padoThI
Tema 1. JIuneiinas anre6pa | 1. Cxema pelleHusi CUCTEMBbI JINHEHHBIX YpaBHEHUI 110 PaGora ¢ koHcmekToMm
u HCIIONB30BaHKE | metony ['aycca JICKIIUH, y4eOHOI,
OCHOBHBIX 3aKOHOB | 7 MarpuuHblil cI0COO pelIeHUs CUCTEMBI JTMHEHHBIX JITCPATypOH.
JUCHUIUIMH ~ WHXEHEPHO- . AHanu3
YpaBHEHUH.
MEXaHUYECKOTO MOJTYJISL. 3T . TEOPETUYECKOTO
. T'eomerpuueckas nHTEpIpeTalUsl CUCTEM JIMHENHBIX Marepuana,
YpaBHEHU U HEPABEHCTB. CHCTEMaTH3aIIHs
H3Y4YEHHOTO

MarepHaa.
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IloaroroBka k
pEIIeHUIO 3a/1a4

Tema 2. Bekropsl. | 1. KonnuHeapHble BEKTOPBI. PaGota ¢ KoHCHEKTOM
JIuneitnbie onepauuu. | 2. PaBHbIe BEeKTOpAa. JICKIUH, y4eOHOH,
Koopaunarsl. Omnepamuu | 3. CroXeHHe U BBIYUTAHUE JIBYX BEKTOPOB. JIATEPATypPOU.
YMHOXKEHUS BEKTOpOB. | 4. CkansipHOE NPOU3BEIECHUE JBYX BEKTOPOB IO UX AHanu3
Hcnonp3oBaHue BEKTOPOB B | KOOPAMHATAM. TEOPETUYECKOTO
OCHOBHBIX 3akoHax | 5. dopmyia Uil ONPEAESICHUs yIvia MEXIY ABYMs Marepuana,
€CTECTBEHHOHAYYHbBIX BEKTOpamH. CUCTEMaTH3alus
JUCLUILINH, npaBuiax | 6. VYcioBHs KOJUIMHEAPHOCTH JIBYX BEKTOPOB, UX W3Y4YEHHOTO
MOCTPOCHUSI TEXHUYECKUX | MEPHEHIUKYISIPHOCTH. Marepuana.
CXEM M YEePTEKEH. IlonroroBka k
pELICHHUIO 3a/1a4
Tema 3. Amnamutnueckas | 1. OnpezaeneHne OKpyKHOCTH. Pabora ¢ koHCTEKTOM
reometpusi. E€ npumenenue | 2. YpaBHEHHE OKPY>KHOCTH C LIEHTPOM B JIIO0OM TOYKE | JIEKIIUH, y4eOHOIM,
B MPUHIUIINAIBHBIX | IIOCKOCTH Xy, ¢ HIEHTPOM B Hayaje KOOpJAUHAT. JIUTEpaTypou.
0COOEHHOCTAX 3. Omnpepenenue UIAICA. AHanus
MOJIETTUPOBAHMS 4. KaHOHMYECKOE YpaBHEHHE IIUIUIICA. TEOPETHYECKOTO
MaTeMaTH4eCKUX, 5. Omnpenenenue UIMICA. Marepualia,
¢bu3nueckux u xumuueckux | 6. KaHoHMuYeckoe ypaBHEHHE 3JUTUIICA. CUCTEMaTH3aLus
npoleccax, 7. OKCLUEHTPHUCHUTET IUIMIICA. H3Y4YEHHOTO
IpeHa3HauYE€HHBIX s | 8. dopMa sruHIca ¢ U3BMEHEHHEM SKcleHTpucurera ot () | Marepuasna.
KOHKPETHBIX 1o 1. [ToaroroBka k
TEXHOJOTUYECKUX 9. Onmpenenenue runep6oisl. KaHoHnYeckoe ypaBHEHHE | PEHICHUIO 3a/1a4
IPOLIECCOB. rUNepOOoIbL.

Tema 4. Teopust npenenoB
MIOCJIEN0BATEIBbHOCTEN u
GbyHKIHH, ed
HCIIOJIb30BaHUE B
OCHOBHBIX 3aKOHax
JUCLUIIMH ~ WHXXEHEPHO-
MEXaHUYECKOTO MOAYJIS.

beckoneuno manoit GpyHKIuS.

Beckoneuno Oombast GyHKITHSL.

CBoiicTBa O€CKOHEUHO MaJIbIX (PYHKIHUI.
@®opMyIibl IEPBOTO U BTOPOTO 3aMedaTeIbHbIX
IpesesoB.

5. OpmHOCTOpOHHHME TIpeeibl (PYHKIIUH B TOUKE.

i e

Pabota ¢ KOHCIEKTOM
JIEKIUH, y4IeOHOMH,
JIATEPATypPOU.

Ananmuz
TEOPETHYECKOTO
Marepuaa,
CHCTEeMaTH3allHs
W3YYEHHOTO
Marepuana.
Ilonroroska k
pEILICHMIO 3a1a4

Tema 5. HenpepsiBHOCTB

1. Beimyknas u BOrHyTast KpuBasl.

Pabora ¢ xoHCIIEKTOM

¢ynkumu.  IlpousBognas. | 2. VHTepBasibl BHITYKIOCTH M BOTHYTOCTH KPUBOM. JIEKLIH, yueOHOI,
[Ipumenenue npousBonHOM | 3. JlocTaTouHbIli MPU3HAK CYIIECTBOBAHMS TOYKH | JINTEPATyPOM.

B paborax 1o | meperuda KpUBOii. AHnanus
COBEPLIECHCTBOBAHUIO 4. AcumnToTa KpUBOH. TEOPETUYECKOTO
IIPOU3BOICTBEHHBIX 5. BepruxanbHble U HAKIIOHHBIE ACUMIITOTHI. Marepuaia,

MIPOLIECCOB c| 6. Cxema wuccienoBaHus (QyHKUMH U TOCTPOEHUS €€ | CUCTeMaTu3alus
HCIIOJIb30BAaHUEM rpaguxa. HU3Y4YEHHOI'O
JKCIIEPUMEHTAIIbHBIX Marepuania.

JaHHBIX W pe3yJbTaToB ITonroroska k
MOJICJIMPOBAHMSL. pELIeHUIO 3a/1a4

Tema 6. MWurerpampHoe | 1. OObeM Tena, oOpa30BaHHOTO BpalleHMEM IUIOCKOH | Pabora ¢ KoHCmEKTOM
HWCUHCJIEHHE 51 ero | ¢urypst Bokpyr ocu Ox u ocu Oy. JIEKIUH, y4eOHOH,
IpUMEHeHHe BO BiajeHuu | 2. OmpeneneHue  HECOOCTBEHHOTO  HMHTErpaja ¢ | JUTEpaTypoH.
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HaBBIKAMU JI€JI0BOTO
B3aUMOIEHUCTBUSI C
CEepBUCHOW  CIyxO0oii u
OLICHUBAaHUU PEKOMEHAINH
c Y4EeTOM
AKCHEPUMEHTAITBHOMN

paboThl TEXHOJIOTUYECKOTO
OTJela IPEANpUsITHUS.

OECKOHEUHBIMH TIpeIeJIaMi HHTETPUPOBAHUSI.
3. Ilonarue HECOOCTBEHHOTO HMHTETpaja OT pPa3pbIBHOM
byHKIUH.

Ananuz
TEOPETHIECKOTO
Marepuania,
CHCTEMaTH3aIs
W3Y4YEHHOTO
Marepuania.
ITogroroBka k
pENIeHUIO 3a/1a4

Tema 7. OyHKIUA
HECKOJIbKUX T€PEMEHHBIX.
HenpepsiBHOCTE. YacTHbIE
IIPOU3BOJIHBIE u
muddepeHman.
DKCTpeMyMbl (QYHKIIHH 2-X
IIEPEMEHHBIX. YCIOBHBIN U
a0CONIOTHBIN  AKCTPEMYMBI
GyHKIMH 2-X MePEeMEHHBIX.
Hx MPUMEHEHHUE B
MPUHIUITAATBHBIX
O0COOCHHOCTAX
MOJICJIUPOBAHUS
MaTeMaTH4ECKUX,
(U3HYECKUX ¥ XUMHYECKUX
npoleccax,

1. Heo6xonumoe ycnoBue sKcTpeMyMa (yHKIIUH JIBYX
HepEeMEHHBIX.
2. JlocTaToyHbIN MPU3HAK IKCTpeMyMa (PYHKIHHA TBYX
HepEeMEHHBIX.

PaGora ¢ KOHCIIEKTOM
JIEKLIMH, y4eOHOH,
JIATEPATypPOU.

Ananmmz
TEOPETHUIECKOTO
Marepuania,
CHUCTEeMaTHU3aIus
H3Y4YEHHOTO
Marepuania.
Ilonroroska k
pELIeHUIO 3a/1a4

MpeIHa3HAYeHHBIX IE
KOHKPETHBIX

TEXHOJOTMYECKUX

IPOLIECCOB.

Tema 8. | 1. Jluneiinoe muddepeHnuanbsHoe ypaBHeHHEM BToporo | Pabora ¢ KoHCIEKTOM
Judbdepennmanbupie MopsiJIKa. JIEKITHH, y4eOHOI,
ypaBHeHUs |-ro mopsaka. | 2. XapaKTepUCTHUECKOE YpaBHEHHE [UIsl OJHOPOJIHOTO | JINTEPATYpOM.
Huddepenunanbuble TuddepeHInaIbHOr0 ypaBHEHHUs BTOPOTO MOPsKa. Ananus

ypaBHeHUs 2-ro mopsaka. | 3. OOmee pernieHne OAHOPOAHOTO TU(M(HEPCHIMAIBEHOTO | TEOPETUYECKOTO
JIuneitHble muddepeHi. | ypaBHEHHs  BTOpOro  TOpsiiKa B 3aBHCUMOCTH  OT | Marepuana,
VYpaBHeHUs 2-TO TOpsIKA. | JUCKPUMHUHAHTA XapaKTEPUCTHUECKOTO YPaBHEHUSI. crcTeMaTh3aIus

JIIY 2-ro nmopsaka ¢ moct. | 4.  OOuee penieHne OJHOPOAHOro An(p(HEepeHIHaTBHOTO | H3yUYEeHHOIO
Koappunmenramu. ypaBHEHHs  BTOpPOTO  TOpsiAKa  C  TIOCTOSHHBIMHU | Marepuala.
HopmanbHble cUCTeMBbl | K03 (UIIEHTaMHU. IToaroroBka k
mddepeHnraIbHbIX 5. YactHoe pelieHue HEOJHOPOJHOIO | PEIICHUIO 3a]1a4
YPaBHEHHH. IuddepeHInaIbHOr0  ypaBHEHHMsT BTOPOTrO IOpslKa ¢

Hcnonp3oBanue B | IOCTOSSHHBIMU KO3()(UITMEeHTaMu, €Clii ero mpaBasi 4acTh

OCHOBHBIX 3aKOHaX | €CTh MHOT'OWJIEH.

JTUCHUIUINH ~ WHXXEHEPHO-

MCXaHHYCCKOI'O MOAYJIA.

Tema 9. UYucnosie wu | 1. CreneHHbIe PSAbL Pabora ¢ KOHCIIEKTOM

(dbyHKIMOHANBHBIE  psnbl. | 2. OO6IacTh CXOAMMOCTHU CTENIEHHOTO Psijia. TIEKIUH, y4eOHOI,

Hcnonp3oBanue B | 3. Pa3znokeHue B CTENEHHOW sl PyHKIUN €', Sinx, COSX, | TUTEPaTypOu.

OCHOBHBIX 3akoHax | (1+x)", In(l+x). AHanu3

TUCHUIUIMH ~ WHXEHEPHO- TEOPETHUECKOTO

MEXaHUYECKOTO MOMIYJIS. MaTepuaa,
CUCTEMaTH3aLUS
W3YYEHHOTO
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Marepuania.
Tlonrorosxka k
pENISHUIO 3a]1a4

Tema 10. Ilpenmer Teopuu

BeposTHOCTE. (OCHOBHBIE
HOHATHUS. OcHoBHbIE
TeopeMbl ¥ (OPMYJIBI

TEOPUH BEPOSTHOCTEH., €€
MPUMEHEHUE BO BIIAJICHUU
HaBbIKAMHU JI€JI0BOTO
B3aUMOJEHCTBUS c
CEepPBUCHON  ciyxkO0i U
OLICHUBAHUU PEKOMEHAAINN
c y4ETOM
3KCHEPUMEHTAIBHOMN

paboThl TEXHOJOTUYECKOTO
oTJea MPeaITPUITHSL.

Acumnroruueckas opmyiny Ilyaccona.

@opMmyiia OJTHON BEPOSTHOCTH.

YcnoBHas BEPOSITHOCTb.

. ®opmyna BEpOATHOCTU TOSBICHHUS XOTS OBl OIJHOTO
COOBITHS.

5.  Bepostrocts runores. ®opmyia baiieca.

=

PaGora ¢ koHcrekToMm
JEKLUH, y4eOHOil,
JINTEPATypPOU.

AHanus
TEOPETUUYECKOTO
Marepuania,
cCUCTeMaTu3alus
W3Y4YEHHOTO
Marepuana.
[ToaroroBka k
PELICHHUIO 3a/1a4

Tema 11.  IloBropHsbIe
VCIIBITAHUS. Hx

MIPUMEHEHUE BO BIAJICHUU
HaBbIKaAMHU JI€JI0BOTO
B3aMMOJEHCTBUS c
CEpPBUCHOM  CIyKOOH
OLICHUBAHUU PEKOMEHAAIUN
c Y4EeTOM
AKCHEPUMEHTAIBHOMN

paboThl TEXHOJIOTHYECKOTO
oTJena NPeIPUSITHSL.

1. HaueposiTHelliee YHUCIO TOSBIEHUNW COOBITUS B
HE3aBUCUMBIX UCTIBITAHUSAX.

2. BeposTHOCTH OTKJIOHEHHS] OTHOCUTEIILHON YacTOTHI OT
MOCTOSIHHOW BEPOSITHOCTH B HE3aBUCUMBIX UCIIBITAHUSAX.

Pabora ¢ KOHCIIEKTOM
JIEKLIMH, y4eOHOI,
JINTEPATypPOU.

Ananuz
TEOPETHUECKOTO
Marepuana,
CHCTEMATH3AIUS
W3YyYEHHOTO
Marepuania.
IloaroroBka k
pEIIeHUIO 3a/1a4

Tema 12. Cnyuaiiasle | 1. Maremaruyeckoe oxugaHue. PaGora ¢ KoHCIIEKTOM
BenuuuHbl.  [lpumenenue | 2. Hucnepcus. Mona. JIEKIUH, y4IeOHOM,
ciyyallHbIX  Benu4YMH B | 3. OCHOBHBIE 3aKOHBl PACIpPEACIICHHUS] HENPEPHIBHOM | TUTEPATYPOH.

paborax MO | CIy4YalHOW BEJIMYMHBI. Ananus
COBEPILIEHCTBOBAHUIO 4. IInotHOCTH pacnpeneneHus BEpPOSITHOCTEN | TEOPETUUYECKOTO
IIPOU3BOICTBEHHBIX HEIPEPBIBHON CIIy4YallHON BEIUYHHBI. Marepuaa,

MIPOLIECCOB c | 5. YwucioBble XapaKTEepUCTUKU HEMPEPHIBHOM CIy4allHOM | cMCTeMaTh3anus
HCIIOJIb30BAaHUEM BEJTUYNHBI. W3Y4YEHHOTO
SKCIIEPUMEHTAIIbHBIX Marepuana.

JAHHBIX W PE3yJIbTaToB [ToaroroBka k
MOJIETTUPOBAHMSL. pELIEeHUIO 3a1a4

LLIKana oueHmnBaHUA

[IIxana oneHnBaHUs

Kputepuu oneHuBanus

«OTINYHO» OOyyaronuiicss TIyOOKO U COJEP)KAaTeIbHO PACKPHIBAET
TEMYy CaMOCTOATEIHHON paldOoThl, HE JOMYCTUB OIIMOOK.
OTBeT HOCUT Pa3BEPHYTHIN U UCUEPNBIBAIOLIUN XapaKTep
«Xopomo» OO6yuaromuiics B L[EJIOM pacKpbIBaeT TEMY

XapakTepa

CaMOCTOSATEIILHON paboThl, OMHAKO OTBET XOTS OBl Ha
OJIMH U3 HUX HE HOCUT Pa3BEPHYTOI0 U UCUEPIHIBAIOIIECTO
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«YnosnetBoputenbHO» | OOyuaromuics B LEJIOM pacKpbpIBaeT  TEMY
CaMOCTOATENILHONH  pabOThl W JIOMyCKaeT  psin
HETOYHOCTEH, (pparMeHTApHO PACKPHIBAET COMAEPKAHUE
TEOPETUUYECKUX  BOMNPOCOB  WJIM HUX  PACKpPbIBAET
COZIEPKATENBHO, HO JOIyCKast 3HAUUTETbHBIC
HETOYHOCTH.

«HeynosnerBopurensHo | OOyuaromuiics HE  BlIajeeT  BBIOpAaHHOW  TEMOM

»

CaMOCTOSITEIIbHOMN pa6OTI>I

6. Ouenounbie MaTepuaibl (GOHI OLEHOYHBIX CPEICTB) JIsl MPOBEACHUS
TEeKYUIero KOHTPOJIS YCIIeBA€MOCTH, NMPOMEKYTOYHON aTTeCcTalMd MO0 HMTOram
OCBOCHUS IUCUHMILIMHBI
6.1. IlacopTt oHa OLIEHOYHBIX CPEACTB

Neo | Konrponupyemsie Kox n nHaumenoBanue | Maaukarop HaumenoBanue
paszzensl (TeMBbI) KOMIETEHIIUU JIOCTHKEHUS OLIEHOYHOTO
JUCIUTIINHBI KOMIIETEHIIMHU CpencTBa

1. | Tema 1. Jluneiinas | OIIK - 5. Cmoco6en OIIK-5.1. 3naet Omnpoc, TecT
aﬂre6pa H | ucoojp30BaTh OCHOBHBIC JOKJIana, SaqéT,
HCIIOJIb30BaHUE OCHOBHBIE 3aKOHOMEPHOCTH, 9K3aMEH
OCHOBHBIX 3aKOHOB JIEHCTBYIOIIME B

3aKOHOMEPHOCTH,
JTUCHUTUTIH . mmporuecce
HCTB ue B
HWHKEHEPHO- JICHCTBYTOLIHE W3TOTOBJIEHUS
MEXaHHYECKOTO Tporecce MaIIHHOCTPOUTETBbHBIX
MOJIYJIS. HU3rOTOBJICHUA u3nenuit TpedyemMoro

MaIHI/IHOCTPOI/ITeHI)HBIX
u3zennil TpedyeMoro
KayeCcTBa, 3aJaHHOTO
KOJTMYECTBA TIPH
HaUMECHBIIIUX 3aTpaTax
00IIIeCTBEHHOTO TPY/aa

KayecTBa, 3aJaHHOTO
KOJTUYECTBA MIPH
HAaUMCHBIINX 3anaTax
0O0IIIeCTBEHHOTO TPpyAa
OIIK-5.2. Ucnons3yeT
OCHOBHBIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIME B
mporecce
H3TOTOBJIEHUS
MaH_II/IHOCTpOI/ITeJIBHBIX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJTUYECTBA MIPH
HaAaUMCHBIIINX 3anaTax
0O0IIIeCTBEHHOTO TPpyAa
OIIK-5.3. Baageer
HaBBIKAMH
HN3TOTOBJICHUA

MAIITHHO CTPOUTEIBHBIX
u3nenui TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJIM4YeCTBaA HpI/I
HAaUMEHBIIINX 3aTpaTax
0OIIECTBEHHOTO TPyAa
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Tema 2. BekTopsl.
JluHeiitHpie omepanuu.
Koopaunarsr.
Onepanuu yMHOXKEHUS
BEKTOPOB.
Ucnons3oBanue
BEKTOPOB B OCHOBHBIX
3aKOHaX
€CTECTBEHHOHAYYHbBIX
JTUCITUTIINH, TIpaBHIIaxX
MOCTPOECHUS
TEXHHYECKHX CXEM U
YepTekKen.

OIIK - 5. Criocoben
UCTIONTb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOLIME B
nporecce
W3TOTOBJICHUS
MAaITHHOCTPOUTEITBHBIX
u3zennil TpedyeMoro
KauyecTBa, 3aJJaHHOTO
KOJTMYECTBA TIPH
HaUMEHBIIINX 3aTpaTax
00IIIeCTBEHHOTO TPYy/aa

OIIK-5.1. 3naer
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIINE B
mporecce
H3TOTOBJIEHUS
MaH_II/IHOCTpOI/ITeJIBHLIX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJTMYECTBA MIPH
HaAaNUMCHBIIINX 3anaTax
0O0IIIeCTBEHHOTO TPpyAa
OIIK-5.2. Ucnons3yeT
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIIUE B
mporecce
H3TOTOBJIEHUS
MaH_II/IHOCTpOI/ITeJIBHLIX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJTMYECTBA MIPH
HaAaUMCHBIIINX 3anaTax
0O0IIIeCTBEHHOTO TPpyAa
OIIK-5.3. Baageer
HaBBIKAMH
HN3TOTOBJICHUA
MAIIHHOCTPOUTEIBHBIX
u3nenuii TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJIM4YeCTBaA HpI/I
HAaUMEHBIIINX 3aTpaTax
0OIIECTBEHHOTO TPyAa

Ormpoc, TecT
JOKIIaJ, 3a4€T,
9K3aMEH

Tema 3. | OIIK - 5. Cnocoben OIIK-5.1. 3Haer Onpoc, TecT
Amnanuruyeckas HCIIONb30BaTh OCHOBHEIC JIOKJIaJ, 3a4€T,
reoOMEeTpus. E€ | ycHoBHEIE 3aKOHOMEpHOCTH, 9K3aMEH
MIPUMECHEHUE B JIEUCTBYIOIIUE B
3aKOHOMEPHOCTH,
NPUHLUNHAATIBHBIX . nporecce
eiicTByIOIIIHE B
OCOOEHHOCTAX a YIoI W3TOTOBJICHUS
MOJIEIUPOBAHUS nporecce MAILIHHOCTPOUTEIBHBIX
MaTeMaTU4YCCKUX, HW3TOTOBJICHUA u3AeTuii TpedyemMoro
(buznyeckux U | MAIIMHOCTPOUTENBHBIX | KAYECTBA, 3aJaHHOTO
XUMHYECKHIX M31eNHi Tpe6yeMoro KOJINYECTBA MPHU
nporeccax, KAUECTBA, 320AHHOTO HAaUMEHBIINX 3aTpaTax
MpeAHA3HAYCHHBIX IS OOIIECTBEHHOTO TpyAa
KOJIMYECTBA TIPH

KOHKPETHBIX OIIK-5.2. Ucnonb3yeT
TEXHOJIOTUYECKUX HaNMCHBIINX 3aTPATAX | ¢ yopHble
MIPOIIECCOB. OOILIECTBEHHOTO TPy 3aKOHOMEPHOCTH,

JICUCTBYIOLIME B

nporecce

W3TOTOBJICHUS

MAIIMHOCTPOUTENbHBIX
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u3nenuii TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJIM4YeCTBaA HpI/I
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneet
HaBbIKaMHU
H3TOTOBJIEHUS
MaH_II/IHOCTpOI/ITeJIBHI:IX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJTUYECTBA MIPH
HaAaUMCHBIINX 3anaTax
00IIIECTBEHHOTO TPpyAa

Tema 4,
MpeaesioB
MOoCJIeI0BaTeIbHOCTEH
u GbyHKIINH, ed
HCIIOJIb30BaHUE B
OCHOBHBIX 3aKOHax
JHUCLUILINH
HMH)KEHEPHO-
MEXaHHYECKOI'0
MOJYJIS.

Teopus

OIIK - 5. Crnocoben
HCIIOJIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B
nporecce
H3TOTOBJIEHUS
MAaIIHHO CTPOUTETBHBIX
u3zeInil TpedyeMoro
KauyecTBa, 3aJJaHHOI0
KOJIMYECTBA MPHU
HAaWMEHBIIIUX 3aTparax
00IIIeCTBEHHOTO TPpy/aa

OIIK-5.1. 3naer
OCHOBHBIE
3aKOHOMEPHOCTH,
JICUCTBYIOIME B
mporecce
M3TOTOBIICHUS
MAaIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
Ka4ecTBa, 3aJJaHHOTO
KOJIM4eCTBa MPU
HAUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.2. Ucnons3yet
OCHOBHBIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIME B
mporecce
M3TOTOBIICHUS
MAaIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
Ka4ecTBa, 3aJJaHHOTO
KOJIM4eCTBa MPU
HAUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneer
HaBbIKAMU
W3TOTOBJIICHUS
MAaIIMHOCTPOUTENbHBIX
u3nenui TpedyeMoro
KauyecTBa, 3aJJaHHOTO
KOJTMYECTBA MPH
HAaUMEHBIINX 3aTpaTax
0OIIECTBEHHOTO TPyAa

Ormpoc, TecT
JOKJIaJ, 3a4€T,
9K3aMEH

Tema 5.
HenpepsiBHOCTB
GbyHKIIHAH.
[IpounsBoanas.
IIpumenenne

OIIK - 5. CrocobeH
WCITIOJIb30BaTh
OCHOBHBIC
3aKOHOMEPHOCTH,
JICCTBYIOIIME B

OIIK-5.1. 3naer
OCHOBHEIE
3aKOHOMEPHOCTH,
JICUCTBYIOLIME B
mporecce

Omnpoc, TecT
JOKJaj, 3a4€T,
9K3aMEeH
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MPOU3BOIHOU B
paborax o
COBEPLICHCTBOBAHUIO
MIPOU3BOACTBEHHBIX
IIPOLIECCOB c
WCIIOJIb30BaHUEM
SKCIIEPUMEHTAIbHBIX
TaHHBIX U PE3YJILTaTOB
MOJIEJTUPOBAHMUS.

nporiecce
HU3IrOTOBJICHUSA
MAalIMHOCTPOUTCIIbHBIX
u3enuii TpedyemMoro
KaueCcTBa, 3aJJaHHOTO
KOJIMYCCTBA TIPU
HaMMCHBIIMNX 3aTparax
00I111eCTBEHHOTO Tpy/Aa

H3TOTOBJICHUS
MAIITHHO CTPOUTEIBHBIX
u3nenui TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJIMYECTBA TIPU
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.2. Ucnonb3yeT
OCHOBHEBIE
3aKOHOMEPHOCTH,
JICUCTBYIOLIME B
mporecce
H3TOTOBJICHUS

MAIITHHO CTPOUTEIBHBIX
u3nenuii TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJIMYECTBA NIPU
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneet
HaBBIKAMH
H3TOTOBJIEHUS
MAaIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJTUYECTBA MIPH
HAUMEHBIIINX 3aTpaTax
0OIIIECTBEHHOTO TPpyAa

Tema 6. UnTerpansHoe

UCUHCJICHHE U  €ro
IpUMEHEHHE BO
BJIAJICHUU  HaBbIKAMU
JIEJIOBOTO
B3aMMO/ICHCTBUS c
CEpBUCHON CITy’)KOOH U
OLICHUBAaHUU
PEKOMEHaIuu c
y4eToM
3KCHEPUMEHTAIBHOMN
paboThl
TEXHOJIOTMYECKOTO

oTacia NpeaArnpuATUs.

OIIK - 5. Crnocoben
HCIIOJIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B
nporecce
H3TOTOBJIEHUS
MAaIIHHO CTPOUTETBHBIX
u3enil TpedyeMoro
KauyecTBa, 3aJJaHHOIO0
KOJIMYECTBA MPHU
HAaWMEHBIIIUX 3aTparax
00IIIeCTBEHHOTO TPY/Aa

OIIK-5.1. 3naer
OCHOBHEIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIME B
npoiiecce
H3TOTOBJICHUS
MalTUHOCTPOUTETBHBIX
u3nenuit TpedyemMoro
KauecTBa, 3aJJaHHOIO
KOJINYECTBA MPHU
HAaMMEHBIIINX 3aTpaTax
0O0IIIeCTBEHHOTO TPpyAa
OIIK-5.2. UcnonszyeT
OCHOBHEIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIME B
npoiiecce
HM3rOTOBJICHUS
MalTUHOCTPOUTETBHBIX
u3nenuit TpedyemMoro
KauecTBa, 3aJaHHOIO
KOJINYECTBA MPHU
HAaMMEHBIIINX 3aTpaTax
00IIIECTBEHHOTO TPy/Aa

Ormpoc, TecT
JOKJIaJ, 3a4€T,
9K3aMEH
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OIIK-5.3. Baageer
HaBBIKAMH
HN3TOTOBJICHUA

MAIITHHO CTPOUTEIBHBIX
u3nenuii TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJIM4YeCTBaA HpI/I
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa

Tema 7. ®ynkmus | OIIK - 5. Ciocoben OIIK-5.1. 3Haer Onpoc, TecT
HECKOJIbKHX HCIIOJIL30BATDH OCHOBHBIC JOKJIand, 3aLIéT,
NICpPEMCHHBIX. OCHOBHBIE 3aKOHOMEPHOCTH, IK3aMeH
HenpepbIBHOCTS. JAKOHOMEDPHOCTH, JIEHCTBYIOIIHE B
YacTHbIC POU3BOIHBIC . nporiecce
" b depenmpan. | AEHICTBYIOIHC B W3TOTOBIICHUS
DkcTpeMyMbl (yHKIpH | TPOUECCE MAILIHHOCTPOUTEIBHBIX
2-x MEpPEMEHHBIX. | M3TOTOBICHHA u31enuii TpedyemMoro
YCnoBHBI U | MAIIMHOCTPOUTENBHBIX | KAYECTBA, 3aaHHOTO
aOCOIOTHBII M31ennii TpebyeMoro | KOJHYCCTBA IPH
IKCTPEMYMBI (DyHKIIMA KAYEeCTBA, 331AHHOTO HAMMEHBIIIHNX 3aTparax
2-x mepeMeHHbIX. Mx OO0IIECTBEHHOTO TPyJa
KOJIMYECTBA TIPH

MIPUMEHEHUE B OIIK-5.2. Ucnonb3yeT
MPUHIUITHATBEHBIX HANMCHBIIHNX 3aTPATAX | cyopuble
0COOCHHOCTAX OOILIECTBEHHOTO TPy 3aKOHOMEPHOCTH,
MOJICTTHPOBAHHUS JIEHCTBYIOIIHE B
MareMaTu4ecKuXx, nporiecce
(buznuecKknx u W3TOTOBIICHUS
XUMHAYECKUX MaIIHHOCTPOUTEILHBIX
nporeccax, u31enuii TpedyemMoro
NpeIHa3HAUYCHHBIX IS KauecTBa, 3aJJaHHOTO
KOHKPETHBIX KOJTMYECTBA MIPH
TEXHOJOTHYECKUX HAMMEHBIIIHNX 3aTparax
MIPOIIECCOB. OO0IIECTBEHHOTO TPyJa

OIIK-5.3. Bnaneet

HaBBIKAMU

W3TOTOBJICHUS

MAaIIHHO CTPOUTEIBHBIX

U3IeTHii TpeOyeMoro

KauecTBa, 3aJaHHOTO

KOJIMYECTBA NIPU

HAUMEHBIIIHNX 3aTpaTax

OO0IIIECTBEHHOTO TPYIa
Tema 8. | OIIK - 5. Cnocoben OIIK-5.1. 3Haer Omnpoc, Tect
JuddepeHnuanbusle | pcnons3osarh OCHOBHBIC JOKJIaJ1, 3a4ET,
YpPaBHCHUA 1-ro OCHOBHBIC 3aKOHOMEPHOCTH, 9K3aMCH
Tops/ka. 3aKOHOMEPHOCTH, JICACTBYIOIIUE B
Huddepenunanbubie . nporecce
ypaBHEHHUSI 2-ro | ACHCTBYIOIINIC B M3TOTOBJICHUS
nopsinka.  JIuneitnpie | POIECCE MAIIXHOCTPOUTENHHBIX
nudepent. M3TOTOBJICHUS usaenuii TpebyeMoro
ypaBHEHHUSI 2-TO | MAIIMHOCTPOUTENBHBIX | Ka4eCTBa, 3aJJAHHOTO
nopsiaka.  JIIY  2-ro | ysnenmit TpebyeMoro KOJIMYECTBA IIPU
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nopsiika c HOCT.
Kosddunmenramu.
HopmanbHble cucteMsl
nuddepeHIaIbHBIX
YPaBHEHUH.
Hcnons3zoBanue B
OCHOBHBIX 3aKOHax
JUCLUTIINH
HWHXKEHEPHO-
MEXaHU4ECKOTO
MOJIYJIS.

KauecTBa, 3aJJaHHOTO
KOJIMYCCTBA IIPpU

HaMMCHBIIMX 3aTparax
00I111eCTBEHHOTO Tpy/Aa

HAaUMCHBIINX 3anaTax
0O0IIIeCTBEHHOTO TPpyAa
OIIK-5.2. Ucnons3yeT
OCHOBHBIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIME B
mporecce
H3TOTOBJIEHUS
MaH_II/IHOCTpOI/ITeJIBHI:IX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJTUYECTBA MIPH
HaAaUMCHBIINX 3anaTax
0O0IIIeCTBEHHOTO TPpyAa
OIIK-5.3. Baageer
HaBBIKAMH
HN3TOTOBJICHUA

MAIITHHO CTPOUTEIBHBIX
u3nenuii TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJIM4YeCTBaA HpI/I
HAaUMEHBIIINX 3aTpaTax
0OIIECTBEHHOTO TPyAa

Tema 9. UwucnoBeie u
(yHKUIMOHATbHbIE
psanel. Mcnonb3oBanue
B OCHOBHBIX 3aKOHAax
JTUCIMILTIH
WHXCHEPHO-
MEXaHHYECKOTO
MOJTYJIS.

OIIK - 5. Crocoben
HCITIOJIb30BAaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JEUCTBYIOLIME B
nporecce
W3TOTOBIICHUS
MaIuHOCTPOUTEILHBIX
u3zenuit TpedyemMoro
Ka4yeCTBa, 3aJJaHHOTO
KOJIMYECTBA MIPH
HAUMEHBIIINX 3aTpaTax
00IIECTBEHHOTO Tpyaa

OIIK-5.1. 3Haer
OCHOBHEIC
3aKOHOMEPHOCTH,
JIEUCTBYIOLIME B
nporiecce
W3TOTOBIICHUS
MaIIHHOCTPOUTEILHBIX
u3nenui TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJTMYECTBA MPH
HAMMEHBIIIHNX 3aTparax
OOIIECTBEHHOTO TpyAa
OIIK-5.2. Ucnonb3yeT
OCHOBHEIC
3aKOHOMEPHOCTH,
JICUCTBYIOLIME B
nporiecce
W3TOTOBJIICHUS
MaIIHHOCTPOUTEILHBIX
u3nenui TpedyeMoro
KauecTBa, 3aJJaHHOTO
KOJTMYECTBA MPH
HAMMEHBIIIHNX 3aTparax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneet
HaBBIKAMU
W3TOTOBJICHUS
MAaIIHHOCTPOUTEIBHBIX
U3 TpeOyeMoro

Onpoc, TecT
JTIOKJIaJI, 3a4ET,
9K3aMEH
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KayecTBa, 3aJaHHOTO
KOJTUYECTBA MIPH

HANMCHBIINX 3anaTax
00IIIECTBEHHOTO TPpyAa

10/ Tema 10. IIpemmer | OIIK - 5. Ciocoben OIIK-5.1. 3naer Ormpoc, TecT
TEOPHH BEPOATHOCTEH. | pcrmoab30BaTh OCHOBHBIC JOKJIa1, 3a4€T,
OCHOBHBIE  MOHATHSL. | §cHOBHEIC 3aKOHOMEPHOCTH, 9K3aMEH
OCHOBHBIE TEOPEMBI U JICUCTBYIOIUE B

3aKOHOMEPHOCTH,
hopmyIbl TEOpPUHU . npoiiecce
BEPOSTHOCTEH. e§ | ACHCTBYIOILHC B W3TOTOBJICHUS
NpUMEHEHHE Bo | ITpomecce MaIIHHOCTPOUTETbHBIX
BIaJCHUNU  HaBbIKaMu | U3TOTOBJICHUA u3nenuit TpedyemMoro
JIETTIOBOTO MAIHHOCTPOUTEIBHBIX | KAY€CTBA, 3alaHHOIO
B3aUMOJICHCTBHS C | m3pmenuii TpeGyemMoro KOJINYECTBA MPHU
CEpBUCHON CITy’)KOOH U KAYCCTBA, 31AHHOTO HAMMEHBIIINX 3aTparax
OIICHUBAaHUU 0O0IIIeCTBEHHOTO TPpyAa
KOJIMYECTBA MPHU
pEeKOMeHAALNN c OIIK-5.2. Ucnonb3yeT
yaeToM HAMMCHBIINX 3aTPATaX | jo oo o
SKCIEPUMEHTAIbHON 0OIIIECTBEHHOTO TPy/a 3aKOHOMEPHOCTH,
paboThl JIEHCTBYIOIINE B
TEXHOJIOTHYECKOTO npoiiecce
oT/Iesa MPEIITPUATHSI. W3TOTOBJICHUS
MAaIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
KayecTBa, 3aJIaHHOTO
KOJINYECTBA MPHU
HAUMEHBIIINX 3aTpaTax
0O0IIIeCTBEHHOTO TPpyAa
OIIK-5.3. Bnaneer
HaBBIKAMH
H3TOTOBJICHUS
MaITuHOCTPOUTEIBHBIX
u3nenui TpedyeMoro
Ka4eCTBa, 3aJJaHHOTO
KOJTMYECTBA MIPH
HaWMEHBIIINX 3aTpaTax
0OIIECTBEHHOTO TPy/Aa
11| Tema 11. IloBropnsie | OIIK - 5. Cnocoben OIIK-5.1. 3naer Omnpoc, TecT

WCHBITAHMS. Nx
MPUMEHEHUE BO
BIIAJICHUM  HaBBIKAMU
JIEJIOBOTO
B3aHUMOICHCTBUSA C
CEpBHUCHOM CiIyxk00i1 u
OILICHUBAHUHU

PEKOMEH Tall1 c
Y4ETOM
AKCIEPUMEHTAIBHOMN
paboThl
TEXHOJIOTHYECKOTO

oTJIesa MPeaITPUSITHSI.

UCIIOJIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOILIME B
nporiecce
U3TOTOBIICHUS
MAIIMHOCTPOUTEIBHBIX
u3enuit TpedyemMoro
KauecTBa, 3aJJaHHOTO
KOJIMYECTBA TIPH
HAaUMEHBIIIUX 3aTpaTax
00I111eCTBEHHOTO Tpy/Aa

OCHOBHEIC
3aKOHOMEPHOCTH,
JICUCTBYIOLIME B
nporecce
W3TOTOBJIICHUS
MAaIIMHOCTPOUTENBHBIX
u3nenuit TpedyemMoro
KadyecTBa, 3aJaHHOTO
KOJTMYECTBA MIPH
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO Tpy/a
OIIK-5.2. Ucnonb3yeT
OCHOBHEIC
3aKOHOMEPHOCTH,

JOKJaj, 3a4€T,
JK3aMeH
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JICUCTBYIOLIME B
mporecce
H3TOTOBJICHUS

MAIITHHO CTPOUTEIBHBIX
u3nenuii TpedyeMoro
KayecTBa, 3aJaHHOTO
KOJTMYECTBA MPH
HAaUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneet
HaBBbIKAMH
H3TOTOBJIEHUS
MAIIHHOCTPOUTEIBHBIX
u3nenuit TpedyemMoro
KayecTBa, 3aJaHHOTO
KOJTMYECTBA MIPH
HAUMEHBIIINX 3aTpaTax
00IIIECTBEHHOTO TPpyAa

12.

Tema 12. Cnyuvaiinble
BEJINYMHBI.
IIpumenenue
CllydyaliHbIX BEJIMYUH B
paborax 1o
COBEPILEHCTBOBAHUIO
IIPOU3BOACTBEHHBIX
IPOLIECCOB c
HCII0JIb30BAaHUEM
9KCIIEPUMEHTAIbHBIX
JAHHBIX U PE3YJILTATOB
MOZETTMPOBAHUS.

OIIK - 5. Crnocoben
HCIIOJIb30BaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEUCTBYIOIIME B
nporecce
H3TOTOBJIEHUS
MAaIIHHO CTPOUTETBHBIX
u3zennil TpedyeMoro
KauyecTBa, 3aJJaHHOIO0
KOJIMYECTBA MPHU
HAaWMEHBIIIUX 3aTparax
00IIIeCTBEHHOTO TPYy/aa

OIIK-5.1. 3naer
OCHOBHBIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIME B
mporecce
M3TOTOBIICHUS

MAaIIHHO CTPOUTEIBHBIX
u3nenuit TpedyemMoro
Ka4ecTBa, 3aJJaHHOTO
KOJIM4eCTBa MPU
HAUMEHBIIINX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.2. Ucnons3yet
OCHOBHBIE
3aKOHOMEPHOCTH,
JICUCTBYIOIIME B
mporecce
M3TOTOBIICHUS

MAaIIHHO CTPOUTEIBHBIX
u3nenuit TpedyemMoro
Ka4ecTBa, 3aJJaHHOTO
KOJIM4eCTBa MPU
HAUMEHBIIIHNX 3aTpaTax
OOIIECTBEHHOTO TpyAa
OIIK-5.3. Bnaneer
HaBbIKAMU
W3TOTOBJIICHUS
MAaIIMHOCTPOUTENbHBIX
u3nenui TpedyeMoro
KauyecTBa, 3aJJaHHOTO
KOJTMYECTBA MPH
HAaUMEHBIINX 3aTpaTax
0OIIECTBEHHOTO TPyAa

Ormpoc, TecT
JOKIIaJ, 3a4€T,
9K3aMEH
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Jdranbl (opMupoBaHMS KoMmeTeHHuil B mnpouecce ocBoenuss OIIOII
MIPSIMO CBSI3aHBI C MECTOM JIMCIMIUIMH B 00pa3oBarebHON mporpamme. Kaxapiid sTamn
dbopMupoBaHUsT KOMIETEHIUHU, XaAPAKTEPU3IYETCS OMNPECICHHBIMU 3HAHUSIMH,
YMEHUSIMU M HaBbIKaMM H (WJIM) OMBITOM MOpO(PEeCcCUOHATBHONW JeATENbHOCTH,
KOTOpBIE OLIEHUBAIOTCS B  MPOLECCE TEKYIIEro KOHTPOJIS  YCIEBAEMOCTH,
MPOMEXKYTOUHOU aTTECTAllMU MO JUCHUIUIMHE (IIPaKTUKE) U B MPOLECCe UTOTOBOM
aTTeCTaluH.

Jucuunnuaa «Marematrkay SBISETCS MPOMEKYTOUHBIM 3TAllOM KOMILJIEKCa
JTUCIUIUINH, B XO/I€ M3YUYEHHUS KOTOPBIX y CTYACHTOB (DOPMUPYIOTCS KOMIIETEHIIUU
OIIK-5.

®opmupoBanusi komnereHiuid OIIK-5 HaunHaeTcst ¢ U3y4eHus TUCIUILIMHBI B
1-m cemectpe.

3aBepmiaerca pabora 1O (QOPMHUPOBAHUIO Yy CTYAEHTOB YyKa3aHHBIX
KOMIIETEHIIUN B X0JI€¢ «] 0CyIapCTBEHHON UTOTOBOM aTTECTALlMM: MOJATOTOBKE U ClIa4ye
TrOCYIapCTBEHHOTO  3K3aMmeHa», «loCymapCcTBEHHOM  HMTOTOBOM  aTTECTalUM:
BBITIOJIHEHUE U 3aIIIUTa BBITYCKHON KBaTU(DUKAIIMOHHONU PaOOTHI».

Nrorosas onenka cpopmupoBanHocTr komrereHnuuid OIIK-5 omnpenensercs B
nepuon locymapcTBeHHass WTOroBas arTecTalMs: IMOATOTOBKAa K CIadye U chaava
rOCYIapCTBEHHOTO 3K3aMe€Ha, [ 0CyaapCTBEHHAs UTOTOBas aTTECTAlMS: BBINOJHEHUE
Y 3aIlUTa BBIMYCKHON KBaIU(DUKAIIMOHHON pabOThI

B npouecce n3yuyeHusi TUCHUILUINHBI, KOMIIETEHIIMU TaK:Ke (POPMHUPYIOTCH
MOJ3TAIHO.

OcHoBubiMu dTanamu GopmupoBanust OIIK-5 npu u3yueHUH IUCHUILTAHBI
b1.I(M).b.15 «Maremaruka» ABJISICTCS IIOCJIEIOBATEIIBHOE V3y4CHUE
COJIEP>KaTEIHHO CBSA3AHHBIX MEXKIY COO0M TeM yueOHBIX 3aHsATui. V3yueHue Kaxmoin
TEMBl TIPEIIOJIaracT OBJIAJICHUE CTYJACHTAMH HEOOXOIUMBIMHU JCCKPUIITOPAMHU
(cocTraBnsrommMu) KoMmMmeTeHIui. J[ns  omeHku ypoBHS CHOPMHPOBAHHOCTH
KOMIIETEHIIUM B MPOLECCE H3YyUYEHUA IUCLHUIUIMHBI MPEAYCMOTPEHO IPOBEICHUE
TEKYILIETO KOHTPOJISI YCIEBAaeMOCTHM M0 TemaM (paslenaM) JUCHMIUIMHBL U
MIPOMEKYTOUHOM aTTECTAllMU MO IUCUUILUIMHE — 3a4ET U SK3aMEH.

6.2. KoHTpoJibHBIC 3aJaHMS W MaTepHaJbl, HEOOXOAMMBIE IJs OLECHKH
3HAHMH, YMEHHH M HABBIKOB M (MJIM) ONbITA AESATEJbHOCTH, XapaKTePHU3YOIIHNX
Tanbl (JOPMUPOBAHUS KOMIIETEHUHI B Ipolecce 0CBOeHHUsI 00pa3oBaTe/IbHOI
MPOrpamMMbI

6.2.1. KonTposbHbIe BONPOCHI MO TemMaM (pa3gejiamM) JIS ONPOCAa Ha
3aHATHUAX

Tema (paznen) Bormpocsr

Tema 1. JInnerigasa | OIIK-5
anreOpa W ucnoib3oBaHue | 1. UTo HA3BIBACTCS OMPEIEITUTEIIEM BTOPOTO, TPETHETO, N-TO TIOPSIKOB?

OCHOBHBIX 3ak0HOB | 2. Ha3oBuUTe OCHOBHBIE CBOWCTBA OMPEICTUTEIICH.
JTUCIUIUIMH ~ WHXKCHEpHO- | 3. UTOo Ha3bIBAaeTCS MHHOPOM, aireOpandecKuM  JIOMOJTHEHUEM
MEXaHUYECKOTO MOJTYJISI. AJIEMEHTA OonpeaeauTens?

4. Hamummre dopmynsl Kpamepa pemieHust cucteMbl JHMHEHHBIX
YpaBHEHHH. B Kakux cily4asx UX MOYKHO HCIIOJIb30BaTh?
5. HazoBuTe cxeMy pelIeHusi CHUCTEMbl JIMHEHHBIX YPAaBHEHUH 10
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Merony [aycca.

6. Urto Ha3pIBaeTCsS MaTpuuen?

7. Kak ornpenesnsitoTcsi OCHOBHbBIE JIEHCTBUSI HAJl MaTpUIlaMu?

8. Kakas marpumia Ha3bIBaeTCs OOpaTHOW IO OTHOIICHHUIO K JaHHOMN
Mmarpuiie? Kak HaliTH MaTpuily, OOpaTHYIO TaHHOH?

9. Yro Ha3zpIBaeTcs paHroM Matpulibl? Kak HaliTH paHr MaTpuIlbl?
10.Chopmynupyiite Teopemy Kponekepa-Kamnemmu.

11.0OnummTe MaTpUYHBIA CIIOCOO PEIICHHs] CHUCTEMBI JIMHEHHBIX
YPaBHECHHUH.
12.KakoBa reomeTpuyeckass HHTEpPOPETALUS] CHUCTEM JIMHEWMHBIX
ypaBHEHUN U HEPABEHCTB?
Tema 2. Bexkropsi. | OIIK-5
Jluneiinbie onepauuu. | 1. Kakue BeTMUMHBI HA3BIBAIOTCS CKAJISPHBIMU? BEKTOPHBIMU?
Koopnunarel. Omnepanuu | 2. Kakue BEeKTOpbI Ha3bIBAIOTCS KOJUTUHEAPHBIMH?
YMHOKEHUS BekTOpoB. | 3. Kakue aBa BeKTOpa Ha3bIBAIOTCS PAaBHBIMU?

Mcnonb30BaHNE BEKTOPOB
B OCHOBHBIX  3aKOHax
€CTECTBEHHOHAYYHbIX
JUCLUILINH, IIpaBUJIaX
HOCTPOEHUS] TEXHUUYECKUX
CXEM U YEPTEkKEH.

4. Kak cnoxuth aBa BekTopa? Kak, ux Be4ecTsb?

5. Kak HaliTH KOOpAMHATHI BEKTOPA 10 KOOPAMHATAM TOYEK €ro Hadaja
U KoHIa?

6. HazoBute mpaBuia CIOXKEHHS, BBIUUTAHUS BEKTOPOB, 3a/IaHHBIX B
koopauHaTHOU (hopme. Kak yMHOXKUTH BEKTOp Ha cKaysip?

7. Kakue BeJIMYMHBI Ha3bIBAIOTCS CKAISIPHBIMU? BEKTOPHBIMU?

8. Kakue BeKTOpbI Ha3bIBAIOTCS KOJIMHEAPHBIMU ?

9. Kakue 1Ba BEeKTOpa Ha3bIBalOTCSl PaBHBIMU?

10. Kak cnoxxuts nBa BekTtopa? Kak, ux B4ecTh?
11.  Kak HailTu KOOpAMHATBl BEKTOpAa II0 KOOpAUHATaM TOYEK €ro
HayaJjia ¥ KOHLAa?
12.  Ha3oBure npaBuia CIIOKE€HUS, BBIUNTAHUS BEKTOPOB, 3a/laHHBIX
B KoopauHaTHOM dopme. Kak yMHOXKUTEH BEKTOp Ha CKaJsp?
13.  [laiiTe ompeneneHne CKaJsipHOIO IPOU3BEIECHUS JIByX BEKTOPOB.
[lepeuncinuTe OCHOBHBIE CBOMCTBA CKAJIIPHOTO IIPOU3BEICHUSI.
14. Kak HaliTH CKaJspHOE NPOU3BEACHHUE IBYX BEKTOPOB IO HX
KOOpJIMHaTam?
15. Hamumwure Qopmyiny [Uisi OmpeneieHus ymia MEXAy IByMs
BEKTOpaMU
16. Hanmmure ycnoBHs: KOJUIMHEAPHOCTH  JIBYX BEKTOPOB; HX
NEepIEHAUKYISIPHOCTH
Tema 3. Anamutnueckas | OIIK-5
TE€OMETpHS. E€ | 1. JlaliTe ompenesneHue MNpsSMOYTOJbHOM  JEKapTOBOM  CHUCTEMBI
pUMEHEHUE B | KOOp/AMHAT.
NPUHIUITHATIBHBIX 2. Hanumwure ¢dopMmyny [UIs HaXOXKIEHUS PACCTOSIHUS MEXIY IBYMS
0COOEHHOCTAX TOYKaMHU.
MOJEITMPOBAHMUS 3. Hamummute GopMysasl s OnpeaeneHust KOOPIUHAT TOUYKU U JIeIISIIeH
MaTeMaTH4eCKUX, JAHHBIN OTPE30K; B JAHHOM OTHOLICHHH.
du3nuecKux u | 4. Hanumure ¢opmynsl, mnpeoOpa3oBaHus KOOpIMHAT: a) IIpH
XUMHUYECKUX TMpolleccax, | MapajuleIbHOM [EePeHOCe CHUCTEMBbl KOOpAMHAT, O) Ipu MOBOpOTE
IIpeIHa3HAUYEHHBIX JUIS | CUCTEMBI KOOP/IUHAT.
KOHKPETHBIX 5. HamummuTe ypaBHEHHS NPSMOKH: a) ¢ yIIOBBIM KoddduiimeHrTom; 0)
TEXHOJIOTMUYECKHUX IPOXOJAIIEH Yepe3 JaHHYK TOUKYy B JaHHOM HallpaBJICHUU; B)
MPOLIECCOB. MPOXOJIAIIEH Yepes IBE JaHHbIE TOUKHU; I') B «OTPE3KAX).

6. Kak HaliTM KOOpAMHATHI TOUKHU [EPECEUEHUS] IBYX IPAMBIX?
7. Hanumute Qopmyiny A omnpeaeneHus yria MeXAy IByMs
PSIMBIMH.
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8. KakoBbl yclioBHS TapaJieIbHOCTH W MEPHEHIUKYISIPHOCTH IBYX
MPSAMBIX ?

9. ChopmynupyiiTe onpeneneHne OKpy>KHOCTH.

10.Hanmumute ypaBHEHHE OKPY)KHOCTH C IIEHTPOM B JIFOOOW TOUKE
miockocT x(Oy; ¢ HUEHTPOM B HaYasie KOOpAUHAT.

11.Jaiite onpenenenue syuurca. Hanummre kaHOHUYECKOE YpaBHEHHE
AIUTUIICA.

12./laiiTe onpenenenue syuurca. Hanummre kaHOHUYECKOE YpaBHEHHE
AIUTUIICA.

13.Yto Ha3bIBaeTcs SKcueHTpucuteToM syummnca? Kak wusMeHsiercs
(hopma srutHIica ¢ UI3MEHeHHeM dKcieHTpucurera ot 0 qo 1?

14 laiite  ompenenenue rtunepOonabl. Hamummre KaHOHWYECKOE
ypaBHEHHUE THIICPOOJIBI.
Tema 4. Teopusa npenenos | OIIK-5

OCJIENOBATEILHOCTEN U

bYHKIINH, ed
UCTIOJIb30BaHHE B
OCHOBHBIX 3aKOHaX

JUCLUIUIMH  UHXXEHEPHO-
MEXaHUYECKOTO MOJTYJISI.

1. ChopmynmupyiiTe onpeneneHue MoHATHs QyHKIIHH.

2. Uro wHasbiBaeTcsi 00NacThio ompeneneHus (GyHKIuU? 001acThIO
u3MeHeHus! GyHKIu?

3. Ilepeuncinure OCHOBHBIE 3JIEMEHTapHbBIC
OCHOBHBIE CBOWCTBA.
4. Kakne  QyHKIUH
PUMEPBHIL.

5. Uto Ha3bIBaeTCs MPEEIOM YUCIOBOM MOCIIEI0BATEIIbHOCTH?

6. Chopmynupyiite onpeneneHue mpenena GyHKIUH.

7. Ha3oBuTE OCHOBHBIE CBOMCTBA MPEEIOB (PYHKIIUI.

8. Kakas ¢yHkums Ha3piBaeTCs OECKOHEYHO Majoi? OeCKOHEYHO
00BN ?

9. HazoBuTe cBOICTBA OECKOHEYHO MAJIBIX (PYHKITHIA.

10.  Hanmmmre ¢GopMynbl MEpBOro M BTOPOTO  3aMeEYaTENIbHBIX
MIPEEIIOB.

I1. Kakue norapudmMbl Ha3bIBatOTCS HATYpaIbHBIMU?

12.  JlaiiTe ompeneneHUs OJHOCTOPOHHUX TIpeneiaoB (yHKIHH B
TOYKE.

¢ynkuuu. HazoBute ux

Ha3bIBalOTCS  3neMeHTapHeiMH?  [IpuBenute

Tema 5. HemnpepblBHOCTH

¢yukuuu. [IpousBogHas.
[Tpumenenue
IIPOM3BOAHON B paborax
[0  COBEPIICHCTBOBAHMIO
IIPOU3BOICTBEHHBIX
IIPOLIECCOB c
UCIIOJIb30BaHUEM
AKCIIEPUMEHTAJIbHBIX
JaHHBIX U  PE3YJIbTaTOB
MOJEJIMPOBAHHUS.

OIIK-5

1. Kakas ¢byHKIMS Ha3pIBaeTCs HEMPEPHIBHOM B TOUKe? HA MHTEpBase?
2. Kakasi Touka Ha3bIBae€TCA TOYKOM pa3pbiBa MEPBOTO poaa? BTOPOTO
pona?

3. IlepeuriciuTe OCHOBHBIE CBOICTBA HENPEPHIBHBIX HAa OTpE3Ke
(byHKITHIA.

4. Yto Ha3bIBaeTCA MPOU3BOJHON QyHKITNH?

5. KakoB reomerpuyeckuii, Gu3n4eCcKuii CMbICI IPOU3BOIHOM?

6. Kak  B3auMOCBs3aHBl  HENPEPHIBHOCTD
muddepeHIrpyeMocTh B TOUKe?

7. HanuiuTe OcHOBHBIE ITpaBiia AUPPepeHunpoBanus GyHKIIHA.

8. Hanummure bopmyibl muddepeHrpoBaHus OCHOBHBIX
3JIEMEHTapHbIX QyHKIUN

9. KaxoB reomerpuueckuii cmbicn quddepennnana GyHKINN.

10.  Ilepeuncnute ocHOBHBIE CBOMCTBA AU depeHnrana QyHKINM.
11.  Hanummre dopmyiy, MO3BOJSIONIYI0 HAXOIUTh NMPUOIMKEHHOE
3HaYeHne QyHKIUU pu noMolnu ee nuddepenuana.

byHKIMM U ee

12.  Kak HaliTH IpOU3BOJHYIO BTOPOI0, TPETHETO, N-I'O NOPAAKOB?
13.  Kakas kpuBas Ha3bIBa€TCS BBIITYKJION? BOTHYTOM?
14.  Kak HaliTu HHTEpBaJbl BHITYKIOCTH U BOTHYTOCTH KPUBOM?
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15.  CdopmynupyiiTe AOCTATOYHBIN MPHU3HAK CYIIECTBOBAHHS TOYKH
nepernda KpuBOH.

16.  Yto Ha3bpIBaeTCs acCUMITOTOM KpuBOoi? Kak HaliTU BEpTUKAJIbHBIE
Y HAKJIOHHBIE aCUMITOTHI?

17.  HazoBure cxemy HCCIEAOBaHHS (QYHKIUMH M TOCTPOCHHS €€
rpaduka.

Tema 6. WurerpanbHoe
HCUHCIICHHE u ero
MIPUMEHEHNE BO BJIAJICHUU
HaBBIKAMH JIEJIOBOTO
B3aHUMOJICHCTBHS C

CEepPBUCHOH  CIy)k00H U
OIICHUBAHUU
PEKOMEH/ALUU C YYETOM
AKCIEPUMEHTAIBHOMN
paboThI

TEXHOJIOTUYECKOIO OTAENa
PEIIPUATHS.

OIIK-5

1. Chopmynupyiite onpeneneHue nepBooOpasHoi GyHKIIUH.

2. Uro Ha3pIBaeTCs HEONPEICICHHBIM HWHTETPAIOM OT JaHHOM:
byskun?

3. Ilepeuucnute OCHOBHBIE CBOWCTBA HEOIPEICIIEHHOTO MHTETpaIa.

4. Hanummure ¢hopMysbl TaOIUIBI OCHOBHBIX HHTETPAJIOB.

5. B 4yeMm cyIHOCTh METO/1a UHTETPUPOBAHUS 3aMEHON IEPEMEHHOI?

6. Hanumure ¢popmyity HHTETpUpOBaHHUS 110 YAaCTSAM B HEOIPEIEICHHOM
HHTETpae.
7. HazoBute
HHTETpaia.
8. HamumuTe mHTETpaabHy0 CyMMy Ui QyHKIHH — y=f(X) Ha OTpe3Ke
[a; b].

9. Urto Ha3pIBaeTCs ONMPEACIICHHBIM UHTErpajioM OT GyHKIUU y=f(Xx) Ha
orpeske [a;b]?

10. Hamumure ¢popMyny UHTETPHUPOBAHUS 10 YACTSAM B OINPEACICHHOM
WHTETpae.

11. Kak Bbramuciuth 00beM Tea, 00pa30BaHHOTO BPAIICHUEM ILIOCKON
¢urypsi Bokpyr ocu Ox? ocu Oy?

12. HaiiTe ompeneneHne HECOOCTBEHHOTO MHTETpaja ¢ OECKOHEUYHBIMHU
npeeIaMu HUHTETPUPOBAHUSI.

13. Chopmynupyiite TOHITHE
pa3pbIBHON (YHKITUH.

3a/la4, TPUBOIAIIME K TOHATHIO ONPEIEICHHOTO

HECOOCTBEHHOTO  HMHTETpajga  OT

Tema 7. OyHK1UA
HECKOJIbKUX TEPEMEHHBIX.
HernpepsIBHOCTS.

YacTHble TPOU3BOJHBIC U
muddepeHIman.

DKCTpeMyMbl (PYHKITUU 2-
X MEPEMEHHBIX. YCIIOBHBIN
u a0COIOTHBIN
HKCTPEMYMBI (PYHKIIUHU 2-X

OIIK-5

1. Jlaiite onpeneneHue GyHKIIUN ABYX HE3aBUCUMBIX ITEPEMEHHBIX.
[IpuBenuTe npUMepHI.

2. Uro wHaspBaeTcs oOmacTeio  ompeneneHuss  (YHKIUH  JABYX
HE3aBUCHMBIX IepeMeHHBIX? KakoBO reoMmerpuyeckoe H300pakeHHe
(byHKIMM JBYX MEpEMEHHBIX ?

3. Uro Ha3pIBaeTCS YaCTHBIM U TOJIHBIM MpHUpaicHHEeM (DYyHKIIUU JBYX
HE3aBUCUMBIX IIEPEMEHHBIX?

4. Cdopmynupyiite onpeaeneHue npeaena GyHKIHNA IBYX

MEePEMEHHBIX. Hx | mepeMeHHbIX.

IIPUMEHEHUE B | 5. Kakas ¢yHKIUS Ha3pIBaeTCA HEMPEPHIBHON B TOUKe? U obnacTu?
MPUHIUITHAATIBHBIX 6. Maiite omnpenesneHrne YacTHBIX MPOU3BOAHBIX IEPBOTO MOPSIKA
0COOEHHOCTSIX (byHKIUH 1BYX nepeMeHHbIX. KakoB nX reoMeTpruyecKuii cMbIci?
MOJICTTUPOBAHUS 7. Uto Ha3pIBaeTCs MOTHBIM nuddeperuanom GyHKIUNA IBYX
MaTeMaTH4ECKUX, NEPEMEHHBIX ?

buznyeckux u | 8. Kak HaiiTu yacTHbIe MPOU3BOJHBIE BTOPOrO MOpsSAKa PYHKIHUU ABYX
XUMHUYECKUX Ipolieccax, | IEPEMEHHbIX?

MpeIHa3HaYeHHBIX g | 9. Uto sBnsieTcss HEOOXOAUMBIM YCIOBHEM SKCTpeMyMa (PyHKIHUU IABYX
KOHKPETHBIX NEPEMEHHBIX ?

TEXHOJIOTUYECKUX 10.ChopmynupyiiTe JOCTATOUHBIN MPU3HAK IKCTpeMyMa-(yHKIIUN JIBYX
IIPOLIECCOB. IIEPEMEHHBIX.
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Tema 8.
Huddepennmanbapie
ypaBHEHHs 1l-ro mopsika.
Huddepennmanbapie
YpaBHEHHA 2-TO MOPAIKA.
Jluneiinpie  muddepenir.
VYpaBHeHUs 2-TO TOpAJIKA.
JIAY 2-ro mnopsgka ¢
noct. Koaddummenramu.
HopmanbsHbie CHUCTEMBI
Qg QepeHInaIbHbIX
YpaBHEHUH.
Hcnonp3oBanue B
OCHOBHBIX 3aKOHaxX
TUCIUIUIMH ~ WHXEHEPHO-
MEXaHUYECKOTO MOIYJIS.

OIIK-5

1. Yro nazeiBaercs nuddepeHnranibHpIM ypaBHEHHEM?

2. Yro Ha3piBaeTcs oOmmMM  permeHneM  audGepeHIranTbsHOTO
ypaBHEHUS? YACTHBIM pELICHUEM?

3. Kakos reOMETPUUYECKUN CMBICTT 4acTHOT'O pelieHus
nuddepeHInanIbHOTO ypaBHEHHS TIEPBOTO MOPsAKa?

4. IlpuBeaure  mpuMmepsl  OUGQepeHINaTbHBIX  ypaBHEHHH  C

Ppa3eNoIUMUCS IEPEMEHHBIMU

5. Kakoe muddepennnansHoe ypaBHEHHE TIEPBOTO TOPSAKA Ha3bIBACTCS
TuHEHHBIM? ypaBHeHHEeM bepHymn? Ykaxkurte crocod ux pelneHun
6. Kaxoe ypaBHeHHe Ha3bIBaeTCs TUHEHHBIM AU (epeHIrnanbHbIM
ypaBHEHHEM BTOPOTO HopsiaKa?

7. Kakoe  ypaBHEHHE  Ha3bIBAeTCS  XapaKTEPUCTUUECKUM
OJTHOPOJHOTO AU(PepeHInaIbHOr0 YpaBHEHUS BTOPOro nopsiaka?
8. .Kakoii Bua numeer o01iiee perieHne O1HOPOIHOTO

g depeHInaIbHOTO ypaBHEHUSI BTOPOTO OPsAKa B 3aBUCUMOCTH OT
JTUCKPUMHHAHTA XapaKTEPUCTUYECKOTO ypaBHEHUS?

9. Kak naiiTu o01iee pemeHue oMHOPOAHOTO TudepeHITHaAITBHOTO
YpaBHEHHUS BTOPOTO MOPSIKA C TIOCTOSTHHBIMU KOAGUITUEHTaAMU?

10. Kaxkoii Bug nMeeT 4acTHOE pelieHrue HEOTHOPOIHOTO

g depeHIInaIbHOTO YpaBHEHUSI BTOPOTO TOPSAKA C MOCTOSHHBIMU
ko2 puIeHTaMu, el ero npasasi 4acTh €CTh MHOTOUJICH?

hiae: ¢

Tema 9. UYwucioBele u
(GYHKIMOHATBHBIE — PSIIBL.
Hcnons3oBanue B
OCHOBHBIX 3aKOHaX
JTUCHUTIIINH ~ WHXKEHEPHO-
MEXaHUYE€CKOTO MOIYJIS.

OIIK-5

1. Yrto Ha3bIBa€TCS YUCIOBBIM PSIOM?

2. Yto Ha3bIBaeTCA n-M YaCTUYHOM CyMMOM YUCIIOBOTO psija’?

3. Kakoit unciioBo# psii Ha3bIBACTCS CXOAAIIUMCS?

4. Yro aBnseTcs HEOOXOAUMBIM YCIOBHEM CXOIUMOCTH YUCIOBOTO
psna?

5. Ha3oBute nocrarouHble NpPU3HAKA CXOAMMOCTH, OCHOBAaHHBIE Ha
CpPaBHEHUU PSIIOB.

6. Hazopute npusnak [lamamOepa cXOmUMOCTH PSIOB.

7. B d4eM coCTOUT MHTETPaJIbHBIN Npu3HaK cxoqumocTy Komm?

8. Kakwue psiapl Ha3bIBarOTCs 3Hakouepenyromumucsa? [puseaure
MIPUMEPBHI.

9. Cdopmynupyiite npusHak JIeHOHHUIIA CXOAMMOCTH
3HAKOYEPETYIOIINXCS PSAIOB.

10. Kakue 3Hakouepenyromuecs psabl Ha3bIBatOTCs a0COMIOTHO
CXOJIALIUMUCA? YCIOBHO CXOASIIIUMHUCS?

11. [laliTe onpesieieHre CTETICHHOTO Psia U 00JIaCTH €ro CXOIUMOCTH.
12. Kak HaiiTu 00JIaCTh CXOAMMOCTH CTEIICHHOTO psiyia?

13. MoxxHO 111 mowieHHO nuddepeHIpoBaTh Wi HHTErPUPOBATh
CTeneHHOM psin?

14. 3anummuTe pa3noKeHWEe B CTEMEHHOW psan QYyHKIUH €', sinx, COSX,
(1+x)™, In(l+x).

15. Kak obecnieunBaetcs TpebyeMas TOUHOCTh IPU IPUMEHEHUU
CTENEHHBIX PSAJIOB B NPUOIMKEHHBIX BRIUUCICHUSX ?

Tema 10. IIpeamer Teopuu
BeposiTHOCTEe. OCHOBHBIE
MOHSATHS. OcHoOBHbIE
TeOpeMbl U (OPMYIIbI
TEOpUU BEPOSATHOCTEH., €&
IIPUMEHEHUE BO BJIAJICHUU

OIIK-5

HazoBute knaccuueckoe onpeesieHne BeposTHOCTH, IPUMEPBI.
Hanummre ocHOBHBIE (OPMYJIbl KOMOMHATOPUKH.

Kakue neiictBus Haj cOOBITHAMH BEI 3HAETE?

Yro Takoe reoMeTpuIecKasi BEpOSITHOCTh?

Uro Takoe noiHasi rpynna coosituii? IlpuBeaure npuMepsl.

M
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HaBBIKAMU JI€JI0BOTO
B3aUMOIEUCTBUS C
CEpBUCHOU  CIIy’KO00H W
OLICHUBAaHUU
PEKOMEHJIallUh C Y4YETOM
AKCIEPUMEHTAIBHOMN
paboThI

TEXHOJIOTHUYECKOI0 OTAEIIA
MIPEANPUATHS.

6. Kakue coObITHSI Ha3bIBAIOTCS MTPOTUBOIIOIOKHBIMH, HE3aBUCUMBIMU ?
7. Kakue TeopemMbl YMHOXKEHHUS BEpOSITHOCTEN BbI 3HaeTe? [IpuBeaure
MIPUMEPBHL.

8. Kakue Teopembl ciiokeHus1 BepossTHOCTEHN Bbl 3HaeTe? [Ipumepsl.

9. Hamumure acumnrorudeckyto popmyiny Ilyaccona.

10.  Hamummute ¢popMyiy MOTHOM BEPOSTHOCTH.

11.  Yro BBl MOHMMAETE O YCIOBHOMN BEPOSITHOCTHIO?

12. Hamummute GopMyny BEpOSTHOCTH TOSBICHHS XOTS ObI OIHOTO
COOBITHSI.

13.  Yto BBl HOHUMAETE MO BEPOSTHOCTHIO TUIIOTE3?

14.  Hamummre dopmyny baiieca.

Tema 11. IloBTOpHBIC
HCIIBITAHUS. Nx

IIPUMEHEHNE BO BIIAJICHUU
HaBBIKAMU JIETI0BOTO
B3aUMOJICHCTBHS c

OIIK-5

1. Hamummure Gpopmyny bepnymmu.

2. Hamumure acumnrorrnueckyro ¢popmyiy Ilyaccona.
3. Hamumure nokaneHyto Teopemy Jlamnaca.

4. Hanumure nHTerpaibHyto Teopemy Jlarmaca.

CepBUCHOM cimyx06o0ii u | 5. UTo Takoe HauBEepOATHEHILIEE YHUCIIO OSBICHUH COOBITHS B
OLICHUBAaHUU HE3aBUCHUMBIX UCTIBITAHUSX?

pekoMeHganuu ¢ ydetoMm | 6. UTo Takoe BEPOATHOCTH OTKIIOHEHHUS! OTHOCUTEIBHON YaCTOTBI OT
AKCIIEPUMEHTAIBbHON IIOCTOSTHHOW BEPOSITHOCTH B HE3ABUCUMBIX UCIIBITAHUSX ?

paboThI

TEXHOJIOTUYECKOT0 OTAeIa

MIPEANPUSATHSL.

Tema 12. Cayuwaiinsie | OIIK-5

BenuuuHbl. [Ipumenenue | 1. Yro Takoe ciayuaiinas Benuuuna? [IpuBeaure npumepsl.
CIy4yallHbIX BeIMYMH B | 2. Ha3zoBuTe BUABI CIIy4yallHBIX BEJIUYHUH.

paborax no | 3. HanummTe 3aK0H pacrpeesaeH st BEpOSITHOCTEH J1.C.B.
COBEPILIEHCTBOBAHUIO 4. Yto Takoe OMHOMHUANBHOE pacipeneneHue?

MPOU3BOJACTBEHHBIX 5. Hamumure 3akoH pacnpeaenenus [lyaccona.

MIPOLIECCOB ¢ | 6. Urto Takoe MaTeMaTHYECKOE OKHUIaHnE?

HCIIOJIb30BaHUEM 7. Yto Takoe aucnepcusi?

AKCIIEPUMEHTAIIbHBIX 8. Uro Takoe moxaa?

JaHHBIX W pe3ynapTaroB | 9. Hamummre oCHOBHBIE 3aKOHBI pacIpeesICHNs HEPEPHIBHOM C.B.
MOJIETTUPOBAHMSL. 10.YT0 Takoe mIOTHOCTh pacupeaeieHusl BEPOATHOCTEN H.C.B.

11.Ha3oBuTE YMCIIOBBIE XapAKTEPUCTUKH H.C.B.

LlIkana oueHMBaHUA OTBETOB Ha BOMpPOCHbI

[ITkxana oneHnBaHuA

Kpurepuu onieHuBanus

OOyuaromuiicss IyOOKO U COAEPIKATENBbHO PACKPBIBAET OTBET
Ha KaXIbIH TEOPETUYECKUH BOMNPOC, HE JOMYCTHB OLIMOOK.

«OTIMYHOY OTBEeT HOCHT pa3BEpHYTHI M HCYEPIBIBAIOIIMNA XapakTep,
MOXET 0OOCHOBaThb CBOM CYXXICHHWS, MPUMEHUTH 3HAHHUSA Ha
NPAaKTUKE, MPUBECTH HEOOXOAMMBIE MPUMEpPHI HE TOJBKO IO
Y4eOHHKY, HO U CAMOCTOSITEIbHO COCTABJICHHBIE;
OOyyaromuiicst B 1€JI0OM PacKpbIBaeT TEOPETUUYECKHE BOIIPOCHI,
«Xopomo»

OZHAKO OTBET XOTsA OBl Ha OJUH U3 HUX HC HOCUT PA3BCPHYTOI'O
M UCUCPIIBIBAIOIICTO XapaKTEpa.

<<Y,I[OBH€TBOpI/ITeJ'IBHO>>

OOyJaromuiicss B 1IeJI0M PACKPBIBACT TEOPETUICCKUE BOTPOCHI
U JIOMyCKaeT psAl HETOYHOCTEW, (parMEeHTapHO pacKpbIBaeT
COJIEpP)KaHUE TEOPETUUYECKUX BOMPOCOB WU HMX PACKPBHIBAET
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COACPKATCIbHO, HO JOIIYCKAad SHAYUTCIbHBIC HCTOYHOCTH.

«HeynoBneTBopHUTEIBHO»

O6y‘laIOHlI/II>'ICH HE 3HaCT OTBCTOB Ha  IIOCTaBJICHHBIC

TCOPECTUYCCKUC BOIIPOCHI.

6.2.2. TeMBI 1J191 JOKJIA10B

Tema (paznen) Bormpocer

Tema 1. Jluneiigas | OIIK-5

anreOpa M UCIOJIb30BaHUE OnpenenuTeny U UX CBOKWCTBA
OCHOBHBIX 3aKOHOB Marpuupbl U JeWCTBUS HAJlI HUMU

JUCHUIIIMH  HWHXXCHCPHO-
MCXaHUYCCKOTO MOIYJIA.

Pemenue cucreMm, TMHEMHBIX ypaBHEHU MeToaoM ['aycca

1.

2.

3. Pemenue cuctem, TMHEHHBIX YpaBHEHUM Mo npaBuiny Kpamepa
4.

5. Marpu4Hblii METOJ PEIICHUS CUCTEM JIMHEUHBIX YPABHEHUI

Tema 2. Bexkropsl.
JIuneliHbie OTICpAIIHH.
Koopaunarel. Omnepanuu
YMHOKEHUS BEKTOPOB.

Hcnonb3oBaHue BEKTOPOB
B OCHOBHBIX  3aKOHax
€CTECTBEHHOHAYYHBIX
JUCIUILINH, MpaBUIIax
MIOCTPOEHUS] TEXHUYECKUX
CXEM U YEPTEKEH.

OIIK-5

1. JIuneliHble onepanuy HaJl BEKTOpaMHU

2. Konnuneapnble BeKTOpbl. HeoOXoanMoe U 10CTaTOuHOE YCIOBHE
KOJUTMHEAPHOCTH BEKTOPOB

3. Komnnanapusle BekTopsl. HeoOxoanmoe 1 10CTaTouHOE YCIOBHE
KOMIUIAHAPHOCTH BEKTOPOB

4. CxansipHO€ NMPOU3BE/ICHUE BEKTOPOB

5. CkansipHO€ NPOU3BEACHNE BEKTOPOB B KOOPIAUHATHON opme

6. BekTopHO€E NMpou3Be/IeHHE BEKTOPOB

7. BekropHO€E IIpoM3BeIeHNE BEKTOPOB B KOOPAMHATHOHN (popme

8. CMmelIaHHOE MTPOU3BEIEHUE BEKTOPOB

9. CMenIaHHO€ MTPOU3BEACHUE BEKTOPOB B KOOPIAMHATHON opme

Tema 3. Ananutuueckas
TEOMETPHUSL. Eé
pUMEHEHNE B
NPUHIUITHATIBHBIX
0COOEHHOCTSIX
MOZETUPOBAHHUS
MaTeMaTH4YeCKHX,
buznyeckux u
XUMHYECKUX TMpOoIeccax,
NpeAHa3HAaYeHHBIX UL
KOHKPETHBIX
TEXHOJOTMYECKUX
MIPOIIECCOB.

OIIK-5

1. Meron xoopauHar. [IpsMoyronbHbIe 1eKapTOBbI KOOPAUHATHI TOYKU Ha
IUIOCKOCTH

Paccrosinue Mexay IByMs TOYKaMH Ha MJI0CKOCTH

JleneHne oTpe3ka B JaHHOM OTHOLLIEHUH

[Tnomane TpeyroabHUKa

YpaBHEHUE TUHUN Ha IJIOCKOCTH

Pasznuynbie popmMbl ypaBHEHUS TIPSIMON

OxpyxHOcTh. O0111e€ 1 HOPMAJIbHOE YPAaBHEHUS OKPYKHOCTHU
Onnunc. @okanbHOE cBOIcTBO. KaHOHHYECKOE ypaBHEHHE
l'unep6ona. dokanbHOE cBOMCcTBO. KaHOHMYECKOE YpaBHEHHE

10. AccumMnToTsl

11.1Tapa6ona. @oxanbHOE cBOKCTBO. KaHOHMUECKOE ypaBHEHHE

12. YpaBHeHUE OBEPXHOCTH M YPABHEHUS JTUHUH B IPOCTPAHCTBE
13.00m1ee ypaBHEHHE TDIOCKOCTH. PaccTossHEE OT TOYKH JI0 TUIOCKOCTH
14.Yron Mexay MI0CKOCTSIMH. YCIOBUS MapajuieTbHOCTH U
NEPHEHANKYIAPHOCTH IIOCKOCTEN.

15.TTapameTpuueckrie 1 KAHOHHYECKHE YPaBHEHUS MIPSIMOI JTMHUH B
IPOCTPAHCTBE.

16.IToBEpXHOCTH BTOPOTO MOPS KA

e e Al

Tema 4. Teopus npeznenon
IIOCJIEZIOBATEIBHOCTEN U

GyHKIINH, eé
UCIIOJIb30BaHUE B
OCHOBHBIX 3aKOHax

AUCHUIUIMH  WHXKCHCPHO-
MCXaHUYCCKOT'O MOIYJIA.

OIIK-5

ITpenen GpyHKIMM B KOHEUHON U OECKOHEUHO y/IaJeHHOM TOUKaX.
OcCHOBHBIE TEOPEMBI O TIpeIeax

beckoneuno OosbIne U 6ECKOHEUHO Majible (PyHKIUH
OCHOBHBIE THITHI HEOTIPEICIIEHHOCTH (PYHKITUH B TOYKE.
PackpbITHEe OCHOBHBIX TUIIOB HEOIPEEIEHHOCTH.
3ameydareabHbIe MPEeITbl

SN
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Tema 5. HenpepsiBHOCTB | OIIK-5
¢yukuun. IIpomsBomgnas. | 1. HenpepsiBHOCTH QyHKIHH
[Tpumenenue 2. OcCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKLIUAX
npou3BoAHON B paborax | 3. Touku pa3pbiBa PyHKIHH U X KIACCUPUKAIHS
no cosepueHcTBoBanuio | 4. IIpousBoanas pyHkuU.
IIPOU3BOICTBEHHBIX 5. duddeperurpoBanue CIoKHONW HYHKINU
MIPOIIECCOB c| 6. JIuddepenmupoBanre oOpaTHoOil GyHKIIUN
UCIIOJIb30BaHUEM 7.  HuddepenurpoBanue GyHKIUN 3aJaHHBIX TAPAMETPUUECKU
HKCIEPUMEHTATbHBIX 8. HuddepenunpoBanuie QpyHKIUN 3aJaHHBIX HEIBHO
JaHHBIX u  pe3ynsTaroB | 9. [loHsTHE O IPOM3BOAHBIX (DYHKIMHU BBHICIINUX MOPSIKOB
MOJCIUPOBAHUS. 10. DxcTpemyM (pyHKIMH OTHON MTEPEMEHHOM

11. BOrHyTOCTH U BBHIIYKJIOCTh rpaduka GyHKIUU

12. Touku meperuda

13. duddepenunan GyHKIHUNA U €0 TEOMETPHUICCKHI CMBICIT
Tema 6. Wurerpansnoe | OIIK-5
WCYHCIICHHE u ero | 1. IlepBooOpasnas (ynkius. HeonpeneneHHbIN HHTErpaI U €ro
MPUMEHEHUE BO BIIAJICHUH | CBOICTBA.
HaBBIKAMHU nenoBoro | 2. HVHTerpupoBaHUs 10 YacTsSM B HEOPEICICHHOM HHTETpae
B3aMMO/ICHCTBUSA c | 3. 3ameHa nmepeMEeHHOI B HEOMPEIEICHHOM UHTErpase
cepBucHOW ciyx00if u | 4. Teopema pa3iokeHHs MPABHILHON APOOH
OILICHUBAaHUU 5. HHaTterpupoBanue anredpanyeckux apooeit
peKoMeHganuu ¢ yderoM | 6. VIHTerpmpoBaHHE UPPALMOHATIBHBIX (YHKINH
AKCIIEPUMEHTATBHOU 7. Tpuronomerpudeckre NOACTAHOBKH J=SInx, y=Ccosx, y=tgx.
paboTsI 8. YHuBepcanbHasi TPUTOHOMETpUYECKas TOJCTaHOBKA.
TEXHOJIOTUYeCKoro otaena | 9. OmnpeneneHHblil HHTErpaj ero TeOMeTPUYECKUNA CMBICT
NPEATPHUSITHS. 10. MHTErpripOoBaHUE MO YacTAM B OIPECICHHOM HHTETpajie

11. 3ameHna nmepeMeHHOU B ONIPEICICHHOM UHTErpaie

12. [Inomaae B MpSMOYTOIBHBIX KOOPAMHATAX

13. Beruucienue o6bema Tesa ¢ MOMOMIbIO ONPEIeICHHOr0 HHTErpaia
Tema 7. @ynkuusa | OIIK-5
HECKOJPKUX TepeMeHHBIX. | 1. DyHKIUM IByX MEPEMEHHBIX: TOHITHE, IMHUN YPOBHS, TpauK
HenpepbiBHOCTS. 2. Tlpenen ¢pyHKIUHN IBYX ITEPEMEHHBIX
Yactueie mpousBoaHble U | 3. HempepbIBHOCTh PyHKIIMHU ABYX MEPEMEHHBIX
muddepeHmma. 4. YacTHbIe TPOU3BOAHBIC
OxctpemyMmbl pyHKIMu 2- | 5. [eoMeTpuueckuii CMBICT YaCTHBIX TPOU3BOAHBIX
X TIepeMeHHBIX. YcioBHbIHN | 6. Jnddepennunan. HBapraHnTHOCTH ()OPMBI
u abcomotubiil | 7. [lpumenenue nuddepeHnnana K npuOIMKEHHBIM BEIUUCICHUSIM
aKcTpeMyMbl GyHKIHHU 2-X | 8. YacTHbIe IPOU3BOAHBIE BBHICIIUX MOPSIKOB
MEPEMEHHBIX. Hx | 9. Heobxomumoe ycrnoBue 3kcTpeMyma (pyHKITUI IBYX MEPEMEHHBIX
pUMEHEHNE B | 10. docrarouHoe ycioBue 3KcTpeMyMa (DYHKIUH IBYX MTEPEMEHHBIX
MPUHLUATIAATBHBIX
0COOEHHOCTSIX
MOJIETUPOBAHHUS
MaTeMaTH4YeCKHX,
buznyeckux u
XUMHYECKUX TMpOoIeccax,
MpeaHa3HAuYeHHBIX IS
KOHKPETHBIX
TEXHOJIOTMUYECKHIX
IIPOLIECCOB.
Tema 8. | OIIK-5
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Juddepenunanbuole
ypaBHEeHUs |-ro mopska.
Juddepenunanbuole
ypaBHEHUs 2-TO TMOpsJIKa.
Jluneitnsle  nuddepent.
VYpaBHeHUs 2-TO MOPSAIKA.
JIAY 2-ro mnopsanka c¢
noct. Koaddumuentamu.
HopmanbsHbie CHUCTEMBI
nuddepeHaIbHBIX
YpaBHEHUM.
Hcnonb3oBanue B
OCHOBHBIX 3aKOHaX
TUCIUIUIMH ~ WH)XXEHEPHO-
MEXaHUYECKOT'O MOAYJIS.

HuddepenunanbHoe ypaBHEHUE U €0 TOPSI0K

O6miee u yacTHOE peneHus TudPepeHITHATPHOTO YpaBHEHUS

anada Komm ans nuddepennmanbsHoro ypaBHeHus 1-ro nmopsiaka
JupdepeHnnansHble ypaBHEHUS C PA3ICIISIONIMMUCS TEPEMEHHBIMU
Onnopozanbie qudQepeHIraIbHbIe YpaBHEHHUS IEPBOTO MOPsIKa
JInneiinsle nuddepeHnnanbHple ypaBHEHHUS MIEPBOTO MOPSIKA

3anagya Ko ma quddepeHnnanbHOro ypaBHeHHS 2-T0 MOPSIKa
JIuHeltHO-3aBUCUMBIC U JIMHEHHO-HE3aBUCUMbIE (DYHKITUH.

9. OO6mue cBoiicTBa pelIeHNH TMHEHHBIX OTHOPOIHBIX (. ypaBHEHUN

NN R

2-ro mopsiaKa

10. Teopema 06 oO01IeM pelIeHUH JIMHEHHOTO HEOHOPOTHOTO AU .

YpaBHEHUH 2-TO TOpsIAKa

11. Pemenne HOpManbHOM CUCTEMbI OOBIKHOBEHHBIX TU(PepeHIINaTbHBIX

ypaBHEHUU

12. 3amaua Komm a1 HOpManbHOM cUCTEMbI OOBIKHOBEHHBIX

nruddepeHIaIbHBIX YPAaBHCHHM.

Tema 9. UYwuciaoBele u
(GYHKIMOHATIBHBIC — PSIJIBL.
Hcnonp3oBaHue B
OCHOBHBIX 3aKOHaX
TUCIUIUIMH ~ WHXXCHEPHO-
MEXaHU9IECKOTO MOIYJIA.

PN R

OIIK-5

UYucnosble psiapl. CXOAMMOCTE M CyMMa psifa

Heobxomumoe yclioBHUE CXOAMMOCTH YHUCIOBOTO Psija.
[IpusHak cpaBHEHUS PSAIOB U €TO CICACTBUE

[Tpusnak cxogumocTu lanambepa

HNuTterpanbubiii npu3Hak cxoaumoctu Komum

AOCoI0THAS U YCIOBHASI CXOJUMOCTD YHCIIOBOTO psiia
3nakouepenytomecs psaapl. [IpuzHak cxonumoctu JleioHMIa
OyHKIMOHATBHBIE psAbl. OOIACTh CXOIUMOCTH.

9. Crenennsie psabl. IHTEpBad 1 00J1aCTh CXOAMMOCTH
10.  Paznoxenue QyHKUIUHU B CTENEHHOU psi. Paasl Makiiopena u
Teitnopa
11.  TlpumMeHEHHE CTENICHHBIX PSAIOB K MPUOIMKCHHBIM BBIYUCICHUSIM
Tema 10. ITpeamet teopun | OIIK-5
BeposiTHOCTe. OcHoBHbIe | 1.  CoObITHA U ONEpaIliy HAJ HUMH
MOHSATHSL. OcHoBHble | 2. Krnaccuueckoe OInpeiesieHue BepOsITHOCTH
teopembl U (opmynsl | 3. [lomnas rpymnma coObITHIA
TEOPHH BEPOATHOCTEU., €€ | 4. TeopeMbl yMHOKEHHUSI BEPOSATHOCTEN
MPUMEHEHUE BO BiaAeHUU | 5. TeopeMbl CI0KEHUS BEPOSTHOCTEMN
HaBBIKAMHU nenoBoro | 6. @opMysa NOJHON BEPOATHOCTU
B3aUMOJICHCTBUS c| 7. ®opmyna beiieca.

CEepPBHUCHOM  CIy’)k00H U
OIICHUBAHUU
PEKOMEH/IALUU C YYETOM
AKCIEPUMEHTAIBHOMN
paboThI

TEXHOJIOTUYECKOTO OTAeNa
MPEIIPUATHUS.

Tema 11. TIloBropnble
HACTIBITAHUS. Hx
IIPUMEHEHNE BO BJIAJICHUU
HaBbIKaMH JIEJIOBOTO
B3aMMOJECHCTBHUSA c
CEpBHUCHOW  CIIy’)KOOH W
OLICHMBAaHUU

OIIK-5

1. JIuckpeTHble clyyaliHble BEJIUUMHBI.

2. Maremartiuueckoe OXHIaHUE, €r0 CBOMCTBA
3. [ucnepcusi, ee CBOICTBa.
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PCKOMCHAAIUU C YYCTOM

AKCIEPUMEHTAITBHOMN

paboThI

TEXHOJIOTUYECKOTO OTAeIa

MIPEANPUSATHSL.

Tema 12. Cnyuaiinsie | OIIK-5

BenuuuHbl. Ilpumenenue | 1.  HenpepriBHbIE cilydaliHble BETUYMHbI

Ciay4yalHbIX BeIMYMH B | 2. IInoTHOCTB pacmpeneneHuss BEpOATHOCTH

paborax no | 3. Maremarnuueckoe OKUJjaHUE HENTPEPHIBHON CITy4YailHON BEIMUYMHBI
COBEPIICHCTBOBAHUIO 4. Jlucniepcusi HENPEPHIBHOW CITy4ailHON BEJTMYHHbI
MIPOU3BOJICTBEHHBIX 5. HopwmanbsHoe pacrpeneneHue

IIPOLIECCOB c | 6. TenepanbHas U BEIOOpPOYHAs COBOKYITHOCTH

UCTIOJIb30BaHHEM 7. Cnoco0bl oTO0pa B BHIOOPOYHYIO COBOKYITHOCTb
AKCIIEPUMEHTAIIbHBIX 8. HecmemeHHOCTh, 3 ()EKTUBHOCTD U COCTOSITENEHOCTD OLIEHOK
JaHHBIX U pe3ynbTaroB | 9. OleHKa TeHepaIbHOM CpeHel 10 BRIOOPOTHON
MOJICIUPOBAHUS. 10. OueHka reHepaabHOU TUCIIEPCUU TIO BBIOOPOYHOM

11. Onenka reHepaabHOU JUCTICPCHU 110 UCTIPABICHHON BEIOOPOYHOIM

[IIxana oileHUBaHUSA

[IIkxana oreHMBaHUA

Kpurepuu orieHuBanus

OOyuaromuiics TIyOOKO ¥ COAEP)KATEIbHO PACKPBIBACT TEMY

«O1TnMuHO» JOKJIaza, He A0omycTHB oOwmHOOK. OTBET HOCUT pa3BEepHYTHIH U
HMCUYEPIBIBAIOIININ XapaKTep.

OOyyaromuiics B LIEJIOM PaCKpbIBAET TEMY JTOKJIa/aa, OJHAKO OTBET

«Xopo1o» XOTsI ObI HA OJJUH U3 HUX HE HOCHUT Pa3BEPHYTOTO M UCUEPIIBIBAOIIETO

Xapakrepa.

«YIOBJIETBOPUTEIBHO)

OOyuaromuiicss B 1IeJIOM PAaCKpbIBAaeT TEMY JOKJIaga U JOIMyCKaeT
pAI  HETOYHOCTEH, (parMeHTapHO  PACKPBIBACT  COIEPIKaHUE
TEOPETHYECKUX BOIMPOCOB WM HMX PACKPBIBACT COACPIKATEIBHO, HO
JIOTyCKasi 3HAaYUTEJIbHbIE HETOYHOCTH.

«Hey,[[OBJ'IeTBOpI/ITeJ'ILHO»

OO0yuaromuiicss He BIaJeeT BHIOPAHHOM TeMOM

6.2.3. OneHOYHbIE CPEACTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-A5.
1. ITpoussenenne A4 - B nByX KBajpaTHBIX MaTpHIL
1o2), (3 -4
— ’ - dBHO...
5 —6 7 8 /P
| 13 -7 8 17 12 17 =27 7 11 5
) 9 -6 -5 )—27 - 68 —12 68 12 6 )
8 -9
7 =7
-3 =5
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2 1 1

2. Ompenenurens |1 —4 -1 paseH...
-1 8 3

1)-6 2)-16 3)6 4) 14 5)16

3 2
3. OOparHO MaTpHIICH I TaHHOW MAaTPHUIIBI [4 3 SIBJISIETCSA MATPUIA. ..

3 -2 2 3 3 -2 -3 -2
Dla 3 D3 4 Vs 3 Vs 3
-3 2
97 )

x+2y+3z=0,
4., Cucrema {2Xx—y+2z=3, wumeer...

3x+y+4z=3.

1) onHo pemienue  2) ABa pemieHuss  3) HE UMEET PelIeHUM
4) MHOXECTBO pELIEHUN  5) TpH peleHus

2x+7y =8,

5. Pemenuem cuctembl { SBJIAETCS mapa. ..

6x+5y =-8.

1)(-3;-2) 2)(-3;2) 3)(3:-2) 4)(3;2) 5)
(1;2)
2 |

6 2a-3
1)-3 2)3 3)2 40 5)5

1 -2 -1 3
7. Jlansl matpunsr A = ( J,B = ( ) . Marpuna 2 4 — B?

6. Ornpenenurenn paBeH O ipu & = ...

3 5 0 2

paBHa...

~1 =7 1 -7 1 =7 17
o0 2L o) (el
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1 2 4

8. Jlana marpuna A=4k-3 2 -5 . AnreOpandeckoe JOMOJTHEHUE

-3 7 10
Ay3 =0npu k = ...

1)-1 2)2 3) 1 4)0 5)-2

7 -3 1

9. Janmamarpuma A=| 4 —4 0 |.Torma cymma 31eMeHTOB,

-2 6 2
PACHONOKEHHBIX HA IJIAaBHOM JIMArOHAJIM STOM MaTPHUIIbI, PaBHA. ..
1)-5 2)'5 3) 13 4)-7 5)10

10. Cymma koopaunar Bekropa AC tpeyronbHuka ABC: AB={2; 3; -1}
BC={-1;2;2} paBHa
-2, 2)0; 3)3; 4)7;, 5)-1.
11. Bektopsl a={2—a; —1; 3+a} u b={1; 2¢; 2} OpTOrOoHaIbHBI, €CIHU YUCIIO
O PaBHO:
-2, 2)0; 3)6; 4)8, 54
12. CkansipHoe Npou3BeACHUE BEKTOpoB, a = {2;3;-1;1; 0} b= {0; —1; 2; 2;
1} 3agaHHBIX B OPTOHOPMHPOBAHHOM 0a3uce paBHO:
H-2; 2)-3; 3)0; 41, 35) 4.
13. VYron mexny Bexktopamu a={—1; —1; 0} u b={1; 0; 1} paBen
1) 30°; 2)arccos0,75; 3)60° 4)120°  5)45°.
14. VYpaBHeHue npsamoit, npoxoasiieit uepe3 Touku A(2; 0; 1) u B(—1; 1; -3),
UMeeT BUJ:

x=2 'y z+3 x+2 y z+3

1 =L ; 2 = ; 3
: 3 1 -4 )—3 1 -4 )
x-2_y_z+1
-3 1 -4’
4)x—2:Z:z_—l; 5)x—2:y:Z+3
-3 1 -4 3 1 4

15. VYpaBHeHue npsmMoii, n300paxkeHHON HA PUCYHKE
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HUMECT BU...
1)3x+2y=6; 2)2x+3y=6; 3)3I—|—2y =1; 4)2x+3y=1.

16. Jlanbl nBe cMexHble BepiiuHbl kBagpara A(5,6) u  B(-2,5). Torma
IUTOIIA T ATOTO KBaJpaTa paBHa...

1) 50 )10 3)4/50 4)10
17. Touxoii nepecedenns miockoctn —2X+3y+2z—-6=0 coceio OY
ABJIACTCA ...
1) C(0:3:0) 2) B(0;-2;,0) 3) D(0;1;3)  4) A(0;2;0)

18. VYcraHOBHTE COOTBETCTBHE MEXKY YPABHEHUSIMU IIJIOCKOCTH U TOUYKAMH,
KOTOPBIE JIEXKAT B 3TUX IJIOCKOCTAX

1. x+2y+3z-6=0 2.3x+y—4=0 3 4y+z—-x=0
4. 6x+5y+z—-1=0
1) (0;0;1) 2) (1;1;0) 3) (0;0;0) 4) (1;1:1)
19. Pagnyc OKPY>KHOCTH, 3aJaHHOU YPaBHEHUEM

::u:2+y2 —2x+4y -20=0

, PaBeH...
1) 5; 2) 3; 3)4; 4)2.

YK-1.
2 2

y

20. VYpaBHEeHHE — — Z— =] Ha IUIOCKOCTHU ONPEIEIAET. ..
36 25

1) runepOomny

1) mnapabony

2) e

3) mapy npsiMbIX

x> -4
21. Tlpenen hyHKIMH B yKa3aHHOM Touke lim paBeH...
=2 2x° +x—10

4 4 9 1
Doy 2) 55 3)-55 47 5)5-
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22, Hcnonb3yss mpaBwino Jlomurans mnpenen GyHKIMA B TOYKE

.oet—x-1
hmf paBeH. ..
x=>0 gin“ 3x
3 7 1 5 -1
= 2= 3)— 4h -= 55—
) 7 )18 )18 ) 33 ) 7

23.  uddepenunan pyHkimu y = x? +5x-7 paBeH. ..
D y=Qx+5)x 2) y=@?+5x-Tdx  3) y=—(x +5x~7)dx

4) ¥y =(5—2x)dx 5)ne cymectByer

X
24. IIpou3BogHas YaCTHOIO paBHa...
2x—1
) (2x-1) ) (2x-1) ) T P T Y
1 ; y 2
25. HanMeHbLIEE 3HaYeHUE PYyHKIMA | (x) ==X —X - 5 Ha OTpPE3Ke
[—l;l] paBHo. ..
Ho 2)-2 3) 2 4) 4 5) >
3 3 9
26.  YcTaHOBUTH YETHOCTH HIIH HedeTHOCTh GyHkuun f(X) = x* sin 7x
1) yeTHas 2) HeueTHasl 3) HU yeTHas, HU HeUeTHasl 4)
HEBO3MOXKHO OTPEJIEIHUTh
2
27. Toukamu paspbiBa QyHKIMH V = 3 SIBIIAIOTCHA. . .
x°=3x+2

HDx=Lx=2 ) x=3,x=-2 3Hx=—-lLx=2
Hx=Lx=-2 5 x=-3,x=2
28.  VYpaBHeHHUe KacaTeNbHOI K rpaduky QyHKImMH f (x) = x? +2 BTOuKe

X0 =1 umeer BUI...
1) y—3=—%(x—1) 2) y—2=3(x-1) 3)

y=-3=2(x-1)
4 y—1=2(x—4) 5) y—1=x>+2
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29.  Ognoit u3 epBOOOPa3HBIX QYHKIIUN y=3—2X ABIACTCS PYHKITUSI
1) 3—x% 2) 3x—x*+1;  3)3x-2; 4)3x-2x%  5)3x*2x+I.
30. OnpeneneHHplil UHTErpaJl, BBIPAKAIOIMNN TUIOAAb TPEYTrOJbHUKA C
BEpIIMHAMU
(0; 0), (-2; 0), (-2; —3) umeeT BU

0 3 09 03
1) I(—EX)dX; 2) | FRCUE) [ > e,
) 3 )

0 3 0
4) jgydy; 5) IZxdx.
-2 -2

31. [Inomans QUrypbl, OrPaHMYEHHOW JUHHUAMUH V=2X-X" U y=X,
MPEACTABISACTCS HHTErPAIoM

D [[@x=x")=xldx;  2) [[(2x=x7) = (~x)]dx;

3) () - @x—x)dx: ) L (2x "),

0

5) Jl'[x +(2x — x*)]dx.

2
32. Ilnomanp Gurypsl, OrpaHUYCHHON JIMHUSIMEU y=sinx, ¥ = —X (0<x<m/2),
V4

paBHa
1) (n+4)/4; 2)yn/2; 3)n/4; 4)(@E-mn)d;, 5S)m.

0z

33. YacrHas npousBoaHas 5 oT QyHKIMM z=2x’y—x*+2)°-3 paBHa
1) 2x°+6y?; 2) 6x°y-2x;  3) 2x’+6y*+6x’y-2x;  4) 2x*H6y°;
5) —2x+6y°.
34. OOGmuii uaTerpan muddepeHIMaTbHOro ypaBHeHus e dy = @ uMeeT
BUT ... )
1) eyzln‘x‘+C 2) yzln‘x‘+C 3) ey:—x%th 4)
e’ =x+C

35. Pemenuem ypaBuenus (g X - V'=y =2 spusercs byHKIUA ...
) y=3-1gx-2 2) y=3-sinx—2  3)y=3-cigx—2 4)
y=3-sinx+ 2

36. U3 gpanHbix guddepeHIUanbHBIX  YpaBHEHUW  YpaBHEHHUSIMU  C
Pa3IEISIONUMUCS TIEPEMEHHBIMU SIBIISIFOTCA . . .
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2

dy _ y’ 3dy 3 dy _
) —= +1 2) O —=—+x"y=0 3)y—=
)dx x+1 )Y dx 4 ) dx 41

d
4) D 2e¥x? +y=0
dx
37. U3 nannbix nuddepeHnnanbHbIX ypaBHEHUH ypaBHEeHUsIMU bepHyuiu

SABJIAIOTCA ...

d d d
1) —y—3x2 +y=0 2 x—y—y:yzex 3) y—y+x3 =0
dx dx dx
d 3
4) _y — X + y_
dc x x°
38. KaxkoB Buj 4acTHOTO pemieHus il TaHHOTO Au(depeHITHaTHHOTO
ypaBHEHUS
Y"-2y+y=10e>?
1) Ae™; 2) Ax*e™;  3)Axe™; 4)Axe™; 5)Ae".
0 3”
39. Paanyc cXoQuMOCTH CTEIEHHOTO psiia Z x" pasen
n=0 N +
1)3; 2)wo; 3)1; 4)1/3; 5)0.
> 3
40. Yacruunas cymma S; psna Z —— paBHa...
n=l 5
9 93 18 3
1) — 2) — 3)— 4 —
125 125 25 5
Kurou k Tecry:
1.2 2.1 3.3 4.4 5.2 6.2 7.5 8.3 9.2 10.4
114 |122 |134 |[144 |151 |16.1 17.4 18.4231 | 19.1 | 20.1
21.2 223 |23.1 |243 |[25.2 |26.2 271 28.3 29.2 |30.3
31.2 (324 [331 |341 |35.2 |[36.2,3 |37.24 |38.1 394 | 40.2

LLIkana oueHMBaHUA pe3ynbTaToB TeCTUPOBAHUA

% BepHBIX penieHnii (0OTBETOB) Ixana oneHnBaHus
85-100 OTJIIMYHO
70 - 84 XOPpOILIO

50- 69 YIOBJIETBOPUTEIILHO
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0-49 HEYJIOBJIETBOPUTEIHLHO

6.2.4. Tlpumepsl 32124 Npu pa3dope KOHKPETHLIX CUTYyalNH

Tema 1. Jlunetinas aneebpa u ucnonb308aHue OCHOBHLIX 3AKOHO8 OUCYUNIUH
UHIHCEHEPHO-MEXAHUUECKO20 MOOYJISL

OIIK-5.

Pemmts cucteMy TMHEMHBIX YpaBHEHUIL: a) 1o nipaBuity Kpamepa; 0) cpencramu
MaTpUYHOTO UCUHCIIEHUS; B) MeToioM [ aycca

[~ + = = <>
= - e —=
1T~ LT = — =

Haiitu 3Hauenune MmatpuyHoro mHorousieHa f(A)

f@)=2*—322+22-2, A= (g _31)

Tema 2. Bexmopuwi. Jluneiinvie onepayuu. Koopounamer. Onepayuu
VMHOXMCEeHUs1 6eKmopo8. Mcnonv3oeaHue 6eKmMopos 8 OCHOBHbIX 3AKOHAX
ecmecmeeHHOHAYYHbIX OUCYUNTIUH, NPABULAX NOCMPOEHUsL MEXHUYECKUX CXeM U

yepmevgicell
OIIK-5.

Borunciuts HaIpaBJIAIOIINC KOCHMHYCBI BEKTOpA

d(—1;2; —3)

Onpenenuth KOOPAUHATHI BEKTOPA, MOJYyUYEHHOTO B PE3y/IbTaTe MPOU3BEACHHUS
= -
BEKTOPOB a(—1;4;2) 4 b(3; —4;5)

Haittu 00beM napasienenuneaa, IOCTPOSHHOTO Ha BEKTOPax
a{2;3; -1}, b{1;—-1;3}c{1;9; —11).

Tema 3. Ananumuueckasn ceomempusi. E€é npumenenue 6 npuHyunuaibHulx
0COOEHHOCAX MOOETUPOBANHUSL MAMEMAMUYECKUX, (PUSUYECKUX U XUMUYECKUX
npoyeccax, NPeoHA3HA4eHHbIX OJisl KOHKPEMHbBIX MEXHON02UYECKUX NPOYECCO8.

OIIK-5.

OnpenenuTh KOOPAUHATHI TOUYKHU MEPECEUCHUS IBYX B3aUMHO

2 2

X
NEPHEHAUKYISIPHBIX MPAMBIX, IPOXOAAIINX Yepe3 (HOKYChI AIIIUIICA Pral % =1, ecnu

U3BECTHO, 4TO TOUKA A (-2; 6) IEeXKUT HA TPSAMOU, IPOXOASIIEH Yepe3 ero npaBbli
dhoxkyc

Tema 4. Teopus npedenos nocredosamenvHocmel U  QyHKyull, eé
UCNONb308AHUE 8 OCHOBHBIX 3AKOHAX OUCYUNTIUH UHIHCEHEPHO-MEXAHUYECKO20 MOOYJIAL.

OIIK-S.
Haiitn yka3aHHble IpeIEb
a) 6) B) r)
3xT=Tx+2 x2=3x+1 . sin5x ) [x+1]2“3
lim=————— = lim —————; lim ; lim .
x—’22x2—5x+2 x—)oo4_x2+x_2 0 tg2x x| x —
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Tema 5. HenpepwiBHOCTh pyHKIHH. [IponsBogHas. [IpuMeHeHne mponu3BoaHOM
B paboTax 1O COBEPIICHCTBOBAHMIO  MPOM3BOACTBEHHBIX  MPOLIECCOB  C
WCIIOJIb30BAHUEM DKCIIEPUMEHTAIBHBIX TaHHBIX U PE3YJIBTATOB MOJIEINPOBAHUS.

OIIK-5.

Haiitu mpousBonHbie PyHKIUI

a) 0) B)x’)’ —2xy+3=0

X—arcsin x

y = xtgx +Incosx + e~ =

Tema 6. Hnmeepanvroe ucuucienue u e2o npumeHeHue 60 61a0eHUuU Ha8blKAMU
0€106020 83AUMOOEUCMBU C CEPBUCHOU CIYHCOOU U OYEHUBAHUU DEKOMEHOAYUU C
Y4emom 3KChepuUMeHmaibHou padomsl MexHOI02ULeCKO20 0moena npeonpusmusl.

OIIK-S.

Haiitn HeonpenenenHsie nHTErpaibl. [[paBUILHOCTD MOJIYYEHHBIX PE3YJIBTAaTOB
npoBeputh nudpepeHurpoBaHuEM

a) 6)_[ xzdx B) J.zearcth)cdx

J- 3x? + 14x + 37 V4 —x?

. x
x—D(Hx"+4x+13)

Tema 7. @yukyus HecKonbKux nepemenuvix. Henpepvienocmo. Yacmmuie
npouszeooHvle u oupgepenyuan. Ixcmpemymol QynKyuu 2-x nepemeHusix. Ycioenolil
U abcomomHulll IKCmMpeMyMvl @QYHKyuu 2-X nepemeHHvlx. Hx npumenenue 6
NPUHYUNUATIBHBIX OCOOEHHOCMAX MOOENUPOBAHUS MAMEMAMUYECKUX, DU3UYecKux u
XUMUYECKUX NpoYeccax, NpeoHASHAUEHHbIX Ol KOHKPEMHbIX MeXHON02UYeCKUX
npoyeccos.

OIIK-S.

HaiiTi yacTHbIe IPON3BOAHBIE (PYHKIINU

}J’
z=arctg|—
s(2)

Haittu nonueiit auddeperiman GyHKIumu
z=1In?(x?+y?%
Haiitu Hanbonpliee 1 HaMMeHbIlIee 3HaUeHUE QyHKIUU

1 1
= +

1+x% 1+y?

Z

Tema 8. luddepennuansasie ypaBuenus 1-ro nopsaka. duddepenimansabie
ypaBHeHUS 2-T0 nopska. JIuneiinpie nuddepeHnnanbapie ypaBHEHUS 2-TO TTOPSIKa.
JAY 2-ro mopsiaka ¢ mocT.  Koaddunmenramu. HopmanbHbie cuctemsl
muddepeHnuanbHbIX ypaBHeHHN. Vcmonp30BaHE B OCHOBHBIX 3aKOHAX JUCIIUILIAH
WHKCHEPHO-MEXaHUIECKOTO MOy

OIIK-5.

Haintn obuiee peweHne audpdepeHLnanbHOro ypaBHEHHUS.
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0) y'sinx—ycosx=1-:
l.a) ©' = yln(%j; ) ﬂ ;

Yo =0 x():E.

b

Haiit yactHOe pemenue quddepeHnnaTsHOr0 ypaBHEHUS BTOPOTo MOPSIIKa,
YI[OBHeTBopﬂI'OH_Iee 3aJIaHHBIM Ha4YaJIbHbBIM YCHOBI/IHM.
Y"'+6y " +9y =10e*,y(0) = 3,y'(0) = 2.

Haiit o6mee pemenue cucreMsl auddepeHanbHbIX ypaBHEHUH
ONEepallOHHBIM METO/IOM.

.
{ =1 _ 12x, + Sx,

dr
I,
dr

= Sx, + 12x,.

Tema 9. Qucnosvle u hynkyuonanvivie psaovl. Mcnonvsosanue 6 0CHOBHbIX
3AKOHAX OUCYUNTIUH UHIHCEHEPHO-MEXAHUYECKO20 MOOYIIAL.

OIIK-5.

HccenenoBarh Ha CXOAMMOCTE YUCIOBOM PSII ¢ TOMOIIBIO JOCTATOYHbIX
IPU3HAKOB CXOAMMOCTHU

= 2n+5

,,Z:; 4n’ —1°

Hcenenosarh paauyc U MHTEPBA CXOAUMOCTH CTENEHHOTO psija. MccinenoBars
CXOIUMOCTb PsiJia Ha KOHIIAX MHTEPBAJIA CXOAUMOCTH.,

i”z LEPNIPN

n=0 3"

Tema 10. Ilpeomem meopuu seposmuocmei. Ocroeuvle nonsmus. OcHo6Hble
meopemvl U DOpMYIbl Meopuu BepOSSMHOCMeEU., €€ NpUMeHeHUue 60 61d0eHUU
HABLIKAMU 0el108020 B3AUMOOCUCMEUs C CEPBUCHOU CAYHCOOU U OYEeHUBAHUU
PeKoMeHOayuu ¢ y4emom IKCNEPUMEHMANbHOU padombl MEXHOI02UYECK020 Omoend
NpeonpuUsmusl.

OIIK-S.

B smmke 10 mapos: 7 yepnsix u 3 Oenbix. M3 smmka BEIHUMAIOT 5 1IapoB.
HaiiTu BepOSITHOCTH TOTO, YTO CPEAN HUX OKAXKETCs 3 YEPHBIX U 2 OeJbIX mapa

BeposiTHOCTE OOHapyskeHHs oneuaTku Ha cTpanuile kuuru paBHa 0,01. Haiitu
BEPOSITHOCTh TOTO, 4TO B 500-cTpaHU4YHOM KHUTE HE OyneT OOHApYy>KEHO OIeYaToK
(oOHapyKXeHHe OIe4aTOK Ha pa3juYHbIX CTPAHUIAX CUHUTATh HE3aBUCHUMBIMU
COOBITHSIMHU)

Tema 11. [losmopuvie ucnvimanus. Mx npumenenue 60 81a0eHuu HABbIKAMU
0e1106020 83AUMOOEUCEUS C CEPBUCHOU CIYHCOOU U OYEHUBAHUU DPEKOMEHOAYUU ¢
Yuemom 3KCnepUMeHmMaIbHoU pabomsl MexHONI02U4ecko20 omaoena npeonpusmusl.

OIIK-S.

Momnera 6pocaercs msaTh pa3. HallTh BepOsSITHOCTH TOTO, YTO OPEJ BBHIMAJET 2
pasza.

JIBa 3aBOoma MPOM3BOMAT JETANIH, IMOCTYIAIOIIME B Mara3uH. BeposTHOCTH
BBIITyCKAa OpakoBaHHOM JAeTanu Jjisi mepBoro 3aBoAa pasna 0,8, njis Broporo — 0,7. C
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MIEPBOTO 3aBOja MOCTYMIIIO B 3 pa3a Oosbliie neraned, ueM co BToporo. [lokymarens
proOpest TOAHYIO 1eTalb. HaliTu BepOSATHOCTH TOTO, YTO OHA C TMIEPBOTO 3aBOJIA.

Tema 12. Cnyuatinvie genuuunsl. Ilpumenenue cayuainvix enudun 6 pabomax
HO  COBEPUIEHCNBOBANHUIO  NPOU3BOOCHBEHHBIX NPOYECCO8 C  UCHONb308AHUEM
9KCHEPUMEHMATIbHBIX OAHHbBIX U PE3YIbMAN 08 MOOENUPOSAHUS.

OIIK-5.

Haittu marematnyeckoe oXujaHue, TUCIEPCUI0 U CpeHEee KBaJIpaTUYHOE

OTKJIOHEHME CIIy4anlHOW BEJIMYMHBI, 3aJaHHON 3aKOHOM pacCIIpeIeJICHUs
DD Y

2[4
lp 020305

Crnyudaiinas BenuunHa X 3a/1aHa QyHKIHUEH pacipeeeHus:

3 1
F(X)=q—x+—, —-l=x=—
47 4 3

Haiitu: a) ninoTHOCTh pacripenenieHuss Clyd4ailHOW BETWYUHBI, 0) BEpOSITHOCTD
TOTO, YTO B PE3yJabTaTe HCIBITAHHS BEJIWYMHA MPUMET 3HAUCHHUE, 3aKIIOYECHHOE B

1
(0,-)
UHTEpBaje 3

3ajaHa IIOTHOCTh PACHPEEICHNs HENPEPBIBHON CIIy4alHOM BEJTMYUHBI X:

0, x =0
fix)=<cosx, D-::xig;

0, x::-E.

2

Haittu ¢pynkuuro pacnpenenenus F(x)

LLIkana oueHnBaHUA

[IIxama oneHUBaHU Kputepuu onienuBanus
«OTIUYHOY 00y4aIONIUICSI SICHO M3JIOKHJI YCIIOBHE 3aJ1a41, pelICHHEe 000CHOBAIT
«Xopouo» o0yyaronuiicst ICHO M3J0XKKI YCIOBUE 33/1a4i, HO B 000CHOBAaHUU
peHIGHI/ISI HUMCIOTCA COMHCHUA,
«YIOBIETBOPUTEIBHOY oOyyaromuiicss HW3MOXKWJI pelIeHUue 3aJadd, HO OO0OCHOBaj €ro

(hopMyITUpOBKaMH OOBIICHHOTO MBIIIJICHUS;

«HeynoBnerBopuTenbHo» | oOydaromuiics He ysSCHMIJ YCJIOBHE 3aJa4H, pelleHHe He 000CHOBaI
1100 He cian paboTy Ha MPOBEPKY (B Cllydae MPOBEICHUS PELICHUS
3aJa4 B TUCbMEHHON (opMe).

6.2.5. Tembl 1J191 JOKJIA/108B

Tema (pazaen) Bormpocel

Tema 1. JInnennasa | OIIK-5
anredpa u ucnonb3zoBanue | 1. Onpenenutenn u uX cBoiicTBa. VX HCMONB30BAaHUE B OCHOBHBIX
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OCHOBHBIX 3aKOHOB
JUCHUILIMH  HWHXXCHCPHO-
MCXaHUYCCKOTO MOIYJIA.

3aKOHAaX QUCLUIUIMH HHKEHEPHO-MEXaHUYECKOTO MOIYIIS.
2. Marpunsl u gaeiictBus Hax HuMu. OOpartHas wMarpuna. Hx
UCIIOJb30BaHUE B OCHOBHBIX 3aKOHaX JHUCLUUIUIMH HWH)XEHEPHO-
MEXaHUYECKOTO MOZYJIA.

3. Meroabl  pemieHMs ~ CUCTEM  JIMHEMHBIX  ypaBHeHuu.  Mx
HCIIOJIB30BAHUE B OCHOBHBIX 3aKOHaxX JHUCLMIUIMH HWHXCHEPHO-
MEXaHUYECKOTO MOZYJIA.

Tema 2. Bexkropsil.
JInneiinbie omnepaluu.
Koopnunarsl. Omnepanun
YMHOKEHUS BEKTOPOB.

Vcnonb30BaHNEe BEKTOPOB
B OCHOBHBIX  3aKOHax
€CTECTBEHHOHAYYHbIX
JUCIUILINH, IIpaBUJIax
MOCTPOEHUS] TEXHUUYECKUX
CXEM U YEPTEkKEH.

OIIK-5

1. Bexropsl. JIuneitnsie onepanuu. Koopannarsl. Mcnons3oBaHue
BEKTOPOB B OCHOBHBIX 3aKOHaX €CTECTBCHHOHAYYHbIX JUCLIUILINH,
[IpaBUjIaxX MOCTPOEHUS TEXHUYECKUX CXEM U YEPTEKEH.

2. Onepanun yMHOXEHHS BEKTOPOB. lMcIonb30BaHHME BEKTOPOB B
OCHOBHBIX 3aKOHAX €CTECTBCHHOHAYYHBbIX JHMCLUMIUIMH, IPaBUJIAX
MIOCTPOEHUS TEXHUYECKUX CXEM U UYEPTEKEM.

Tema 3. Ananutuueckas
FEOMETPUSL. Eé
MIpUMEHEHNE B
MPUHIUTTHATIBHBIX
0COOEHHOCTIX
MOJICTTUPOBAHUS
MaTeMaTHYECKUX,
duznyecKux u
XUMUYECKHX TPOIeccax,
MpeIHa3HAuYECHHBIX ISt
KOHKPETHBIX
TEXHOJIOTUYCCKHUX
MIPOIIECCOB.

OIIK-5

1. Meron xoopnunar. Ilpocreiimue 3amaun. MeTox KoopAuHAT B
OCHOBHBIX 3aKOHAX €CTECTBEHHOHAyYHbIX JHUCLHUIUIMH, TpaBHUIaxX
MOCTPOCHHS TEXHUUECKHUX CXEM M UEPTEHKCH.

2. Tlpsimast TMHUS HA TUIOCKOCTH, UCIIOJIb30BAHUE MPSMOW B OCHOBHBIX
3aKOHaX €CTCCTBCHHOHAYYHBIX JHCIUIUINH, TIPaBHJIaX TOCTPOCHHUS
TEXHUYECKUX CXEM U YePTEKEH.

3. Kpussie 2-ro nopsiaka. [IpuMeHeHne KpHUBBIX B OCHOBHBIX 3aKOHAX
€CTECTBEHHOHAYYHBIX TUCIUIUIMH, MPaBUIAX MOCTPOCHUS TEXHUUYECKUX
CXEM U YEPTEkKEH.

4. Tlnmockocth W TIpsAMbIE B TPOCTpaHCcTBe. MX mnpuMEHEHHE B
NPHUHIUAMAATBHBIX  0COOCHHOCTSIX MOJICIIMPOBAHUS MAaTEMAaTUYCCKUX,
(bU3MYEeCKMX W XUMHUYECKHX Tpoleccax, IMPEeAHa3HAYCHHBIX IS
KOHKPETHBIX TEXHOJIOTHICCKUX ITPOIIECCOB.

5. TloBepxHocTH 2-r0 mopsiaka. X mpuMeHeHHE B MPUHIUITHAAIBLHBIX
OCOOCHHOCTSX MOJCIMPOBAHUS MAaTeMAaTUYCCKUX, (U3HUYSCKHX H
XUMUYECKMX  TIpolleccax, MpeJHA3HAYCHHBIX  JJI1  KOHKPETHBIX
TEXHOJIOTHYECKHUX TIPOIICCCOB.

6. AOctpaktHas anre6pa. EE mnpuMeHeHwe B NPUHIUIIHAIBLHBIX
OCOOCHHOCTSX MOJCIMPOBAHMS MAaTeMAaTHYCCKUX, (U3HUYECKHX H
XUMUYECKMX  TIpolleccax, MpPeJHA3HAYCHHBIX  JJI1  KOHKPETHBIX
TEXHOJIOTHYECKHUX TIPOIICCCOB.

Tema 4. Teopus npeznenon
MIOCJIEZIOBATEIBHOCTEN U

bYyHKIINH, eé
UCIIOJIb30BaHUE B
OCHOBHBIX 3aKOHax

AUCHUIUIMH  WHXKCHCPHO-
MCXaHUYCCKOTO MOIYJIA.

OIIK-5
1. [[I/ICerTHaH Mmaremaruka. EgE MNPUMCHCHHUC B IIPUHIHIIMAJIBHBIX
0COOCHHOCTSX MOACIIUPOBAHUA MATEMAaTUYCCKUX, (I)I/I3I/ILICCKI/IX nu

XUMHNYECKUX mnmponeccax, npe€aHa3HAYCHHBIX JIIA KOHKPCTHBIX
TEXHOJIOTMYECKUX TIPOLIECCOB.
2. Teopus mnpenenoB mocienoBarenbHOcTe U QyHkumid. EéE

HUCIIOJBb30BAHUEC B OCHOBHBIX
MCXaHNYCCKOI'O MOJYJIA.

3dKOHax JUCHUIUIMH HWHXCHCPHO-

Tema 5. HenpepbIBHOCTB
¢yukuuu. [IpousBogHas.
IIpumenenue

OIIK-5
1. HempepsiBHOCTH (hyHKIIMH. EE€ MCMonb30BaHNEe B OCHOBHBIX 3aKOHAX
JUACLUIUINH UHKEHEPHO-MEXaHUYECKOTO MOIYJIS.
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NpOM3BOAHON B paborax
0 COBEPIICHCTBOBAHHIO

2. IlpousBonnass ¢yHkuun u ee naudpdepennuan. IIpumenenue
NPOMU3BOTHON B PaboOTax IO COBEPIICHCTBOBAHHUIO MTPOM3BOACTBEHHBIX

MPOM3BOJCTBEHHBIX IPOIIECCOB C HCIOJIB30BAaHUEM OSKCHEPUMEHTAJbHBIX JaHHBIX U
IPOLIECCOB C | pe3ysbTaToB MOJAECTHUPOBAHMSL.

UCIIOJIb30BaHUEM 3. Obmee wuccnenoanue  Qynkmmil. Iloctpoenme  rpadukos.
AKCIIEPUMEHTAIBHBIX [Tpumenenne HCCIIEIOBAHUS byHKIMH B paborax o
JAHHBIX W Pe3yJbTaToOB | COBEPILIEHCTBOBAHHIO MIPOU3BOJICTBEHHBIX IPOLIECCOB C
MOJIEITUPOBAHUSI. UCTIONIb30BAaHUEM  HKCIIEPUMEHTANBHBIX ~ JAaHHBIX W Pe3yJbTaToB

MOZICTTUPOBAHUSI.
Tema 6. Wnrerpansnoe | OIIK-5

HCUHCIICHHE n ero
MIPUMEHEHNE BO BJIAJECHUU
HaBBIKAMH JIEJIOBOTO
B3aNMOJICHICTBUS C

CEepPBUCHOH  CIy)k00H U
OIICHUBAHUU
PEKOMEH/IALUU C YYETOM
AKCIEPUMEHTAIBHOMN
paboThI

TEXHOJIOTUYECKOIO OTAENa
MPEIIPUATHUS.

1. Heonpenenenusiii unterpain. MeTtoapl BeruuciaeHus. Ero npuMenenue
BO BJAJICHUU HaBbIKAMU JIEJIOBOIO B3aMMOJAEWUCTBUS C CEPBUCHOM
CIIy>k00i1 1 OLIEHWBAaHUU PEKOMEHAINH C YYETOM SKCIIEPUMEHTAIBHOMN
paboThI TEXHOJIOTHUYECKOTO OT/IENIa IPEATIPHUITHSA.

2. Uaterpupyembie knaccel pyHknmii. X mpuMeHeHHE BO BIIaJeHUU
HaBBIKAMHU JICJIOBOTO B3aMMOJCHCTBHS C CEPBHCHOM CiIy:kO00H u
OLICHWBAaHUU PEKOMEHJAIMU C YYETOM OHKCIEPUMEHTATbHONU pPabOThI
TEXHOJIOTMUYECKOTO OT/IENA MIPEITIPUSITHSL.

3. OnpeneneHHbl nHTErpajd. Meroabl BelUMCICHUSA. Ero mpumMeneHue
BO BJAJCHUU HaBbIKAMHU JIEJIOBOIO B3aMMOJAEWUCTBUS C CEPBUCHOM
CIIy>k00ii 1 OLIEHMBAHUU PEKOMEHAIMH C YYETOM SKCIIEPUMEHTAIBHOMN
paboThI TEXHOJIOTHUYECKOTO OT/IENa IPEATIPHUITHSA.

4. [TpunoxeHusi ONpENEICHHOro HUHTerpaija. Ero mnpuMeHeHue BO
BJIa/ICHUU HaBBIKAMU JIEJIOBOTO B3aMMOJAEHCTBUS C CEPBUCHON CITY>KOOU
Y OILICHWBAaHWUU PEKOMEHJAIMN C YY4E€TOM SKCIEPUMEHTaIbHOU PabOThI
TEXHOJIOTMYECKOTO OT/IENA MPEITPHSITHSL.

Tema 7. OyHKIUA
HECKOJIbKUX TePEMEHHBIX.
HenpepsIBHOCTS.
YacTHble MPOU3BOAHBIE U
muddepeHIma.
OKCTpeMyMbl (QYHKLIUU 2-
X MEPEMEHHBIX. YCIIOBHBIN
u a0COTIOTHBIN
IKCTpeMyMbI PyHKITUHU 2-X
MEPEMEHHBIX. Hx
MpUMEHEHNE B
MPUHLUATUAATBHBIX
0COOEHHOCTSIX
MOJICITUPOBAHHUS
MaTeMaTH4ECKUX,
(bU3HUIEeCKUX u
XUMHUYECKUX Ipolieccax,
peaHa3HaAueHHBIX TUISE
KOHKPETHBIX
TEXHOJIOTHYECKHIX
IIPOLIECCOB.

OIIK-5

l. ®yHKIMs  HECKOIbKHMX  IepeMeHHbIX. HemnpepsiBHOCTB.  HXx
IPUMEHEHNE B MPUHIMUIHAIBHBIX OCOOEHHOCTSIX MOJAEIUPOBAHUS
MareMaTu4eckuX,  (U3MYECKMX M XUMHUYECKHUX  Ipoleccax,
IIPEIHA3HAYCHHBIX JUJI1 KOHKPETHBIX TEXHOJIOTMYECKHUX ITPOLIECCOB.

2. YactHple mnpou3BoiaHble M JuddepeHuman. WX mnpuMeHeHue B
IPUHLMINAIBHBIX OCOOEHHOCTAX MOJIEIMPOBAHUSI MaTeMaTHUYECKHX,
Gu3MUecKUX W XUMHUYECKHUX Hpoleccax, IpeAHa3HAuYeHHbIX IS
KOHKPETHBIX TEXHOJIOTMYECKHUX ITPOLIECCOB.

3. OkcTpeMyMbl (GYHKUMH 2-X @epeMeHHbIX. VX mnpumeHeHue B
IMPUHLMINAIBHBIX OCOOEHHOCTAX MOJIEIMPOBAHUSI MaTeMaTHUYECKHX,
¢u3MUeCKMX W XUMHUYECKHUX Hpoleccax, NpeAHa3HAuYeHHbIX I
KOHKPETHBIX TEXHOJIOTMYECKHUX ITPOLIECCOB.

4. YcnoBHbIE M aOCONIOTHBIM ~ 3KCTpeMyMbl  (QYHKLUMM  JABYX
nepeMeHHbIX. WX mnpumMeHeHHe B NPUHIUIHAIBHBIX OCOOEHHOCTAX
MOJICTUPOBAHUS ~ MAaTeMaTU4YeCKHX, (PU3UUECKUX M  XUMHYECKUX
Iporeccax, NPEJHAa3HAYEHHBIX JUIsi KOHKPETHBIX TEXHOJIOTHYECKHX
IIPOLIECCOB.

5. /IBoliHBIE W TpoOMHBIE MHTErpanbl. X mnpuMeHeHue BO BIIAJCHUU
HaBbIKAMHU JIEJIOBOIO B3aMMOJEHCTBHS C CEpPBHCHOM Ciy:x00M u
OLICHMBAaHUU DPEKOMEHJALMU C YYETOM OHKCIEPUMEHTAIbHONH pPadOThI
TEXHOJIOTMYECKOTO OT/ENA MIPEIITPUSITHS.

6. Ilpunoxkenust aBoiiHOro MHTErpana. Mx mpuMeHeHue BO BIaJ€HUU
HaBbIKAMHU JICJIOBOIO B3aMMOJEHCTBHUS C CEPBHCHOM Ciy:k00H u
OLICHUBAaHUU PEKOMEHJALMU C YYETOM OHKCIEPUMEHTAJIbHONH pPadOThI
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TEXHOJIOTMYECKOTO OT/IENA MPEIITPUSITHS.
7. KpuBonuHeiiHble UHTErpajibl. VX TmpuMeHeHuWe BO BJIaJACHUU
HaBBIKAMHU JICJIOBOTO B3aMMOJEHCTBHS C CEPBHCHOM CiIy:kO00H u
OLICHWBAaHUU DPEKOMEHJALMU C Y4YeTOM OHKCHEPUMEHTAIbHOU paboThI
TEXHOJIOTMYECKOTO OT/IENA MIPEITPUSITHS.

8. IlpuiioxkeHus KpPUBOJIMHEWHBIX WHTErpajoB. WX mnpuMeHeHue BO
BJIaJICHUM HABBIKAMM JIEJIOBOTO B3aHMMOJIEHCTBHS C CEpPBUCHON CITyKO0M
U OLICHWBAaHWU PEKOMEHJAIMN C Y4YETOM SKCIEPUMEHTAJbHOU paboThI
TEXHOJIOTMUYECKOTO OT/IENA MPEIITPUSITHS.

9. uddepennmpoBanre  KOMIUIEKCHBIX — (QyHKIui. [Ipumenenue
MIPOU3BOAHON B paboTax MO COBEPIICHCTBOBAHUIO MPOU3BOICTBEHHBIX
IIPOLIECCOB € MHCIIOJIb30BAHUEM OKCIIEPUMEHTAJIBHBIX JAHHBIX U
pe3yJIbTaTOB MOACIUPOBAHUSI.

10. Tuddepenimanpaast TeOMETPHSL. Eé MIPUMCHECHHE B
MPUHLUIIHAAIBHBIX OCOOEHHOCTAX MOJICIMPOBAHUS MaTeMaTHYeCKHX,
GU3MYECKUX © XUMHUYECKHX TpoIeccaX, NpeJHa3HAUYCHHBIX IS
KOHKPETHBIX TEXHOJIOTHYECKHX ITPOLIECCOB.

Tema 8.
Huddepennmanbapie
ypaBHEHUs 1-ro mopsika.
Huddepennmranbapie
YpaBHEHHUS 2-TO MOPAIKA.
Jlunetinpie  muddepenir.
YpaBHEHHUS 2-TO MOPAIKA.
JAY 2-ro mnopsaka ¢
noct. Koaddummenramu.
Hopmanbable  cucTeMbl
Qg QepeHIraIbHbIX
YpaBHEHUH.
Hcnonb3oBanue B
OCHOBHBIX 3aKOHax
JUCLHUIUINH ~ MHXXEHEPHO-
MEXaHUYECKOTO MOIYIIS.

OIIK-5

1. Iuddepenunanbable ypaBHEHUs MEPBOTO nopsaka. Vcmnonb3oBaHue
B OCHOBHBIX 3aKOHAX JUCIUILINH WHKEHEPHO-MEXaHUIECKOTO MOJTYJIS.
2. Muddepenunansupie ypaBHEHHS] BTOPOTO mopsiaka. Vcmnonb3oBanue
B OCHOBHBIX 3aKOHAX JUCIUILINH WHKEHEPHO-MEXaHNIECKOTO MOJTYJIS.
3. Jlunetinpie  auddepeHMaibible  YpaBHEHHS  2-TO  MOPSIKA.
Hcnonp30BaHMEe B OCHOBHBIX 3aKOHAaX JUCHMIUIUH HWH)XEHEPHO-
MEXaHU9IECKOTO MOIYJIS.

4. JIAY 2-ro nopsaka
Hcnonp3oBaHHe B OCHOBHBIX
MEXaHUYEeCKOTO MOIYIIA.

5. HopmanibHbIE CHCTEMBI
Hcnonp3oBaHue B  OCHOBHBIX
MEXaHU9IECKOTO MOIYIIS.

MOCTOSIHHBIMH KO3 (HUIIMEHTaMHU.
3aKOHAX JUCIUIUIMH WHXCHEPHO-

mddepeHnnanbHbIX YpaBHEHHUH.
3aKOHaX JUCHUIUIMH WH)XEHEPHO-

Tema 9. UYwucioBele u
(YHKIIMOHAIBHBIC — PSIIBI.
Hcmonp3oBaHue B
OCHOBHBIX 3aKOHaX
TUCIUIUIMH ~ WHXXCHEPHO-
MEXaHHYECKOTO MOJTYJIS.

OIIK-5

1. Yucnossle psaasl. Mcnons30BaHHE B OCHOBHBIX 3aKOHAX IHCLMILIAH
VMHKEHEPHO-MEXaHUYECKOTO MOJTYJIS.

2. ®yHKIuOHANIbHbIE psAbl. Mcnonb30BaHME B OCHOBHBIX 3aKOHAX
JUCLUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOJTYJIA.

3. Crenennsble psaasl. Mcnonb30BaHne B OCHOBHBIX 3aKOHAX JUCLMILIUH
VMHKEHEPHO-MEXaHUYECKOTO MOJTYJIS.

4. Panpt Maknopena u Teinopa. Mcnosnb3oBaHHEe B OCHOBHBIX 3aKOHAX
JUCLUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOJTYJIA.

5. Pagel @ypee. Mcnonp3oBaHMe B OCHOBHBIX 3aKOHAX JUCLUIUIMH
MHKEHEPHO-MEXaHUYECKOTO MOJTYJIS.

6. Opurunan u wu3o0Opaxkenue mo Jlammacy, ero cBoiictBa. Hx
MPUMEHEHUE BO BIJIAJICHUM HABBIKAMU JIEJIOBOTO B3aMMOIECHCTBUSL C
CEepPBUCHOM CIyOOH U OIEHUBAaHMM PEKOMEHJAIMU C YYETOM
AKCIIEPUMEHTATBLHOU PabOTHI TEXHOJIOTUIECKOTO OT/IeTIa MPEATPUSITHS.

Tema 10. [Ipenmer Teopun
BeposITHOCTE. OCHOBHBIE
TTOHSITHSL. OcHOBHBIE

OIIK-5
1. Ilpenmer Teopum  BeposTHOcTed. OcHOBHbIE moHATHS. UX
MPUMEHEHHWE BO BJIQJICHUH HABBIKAMH JICJIOBOTO B3aWMOJICUCTBUS C
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TeopeMbl U (popMyIbI
TEOPUU BEPOSTHOCTEM., €€
IIPUMEHEHNE BO BIIAJICHUU
HaBBIKAMU JIEJI0BOTO
B3aUMOJECHCTBUSA c
CEepPBUCHOM  CIy’k00H U
OIICHUBAaHUU
PEKOMEHJIallUh C Y4YETOM
JKCIIEPUMEHTAIILHON
paboThI
TEXHOJIOTMYECKOTO OTAENa
MIPEANPUATHS.

CEepBUCHOW CIYy)KOOH ¥ OLIEHUBAHMM PEKOMEHIALUU C Y4YETOM
9KCIIEPUMEHTAIBHOM pabOThl TEXHOJOTMUECKOTO OT/IeNIa IPEATPHUITHS.
2. OCHOBHBIE TEOPEMBI U (POPMYJIBI TEOPUU BEPOSATHOCTEH.

Tema 11. IloBrOopHbIE
HUCIIBITAHMS. Hx
MIPUMEHEHNE BO BJIAJICHUU
HaBBIKAMH JIEJIOBOTO
B3aMMOJICHICTBUS C

OIIK-5

1. [loBTOpHBIE ~ UCHBITAHUA.
COBEpPILIEHCTBOBAHUIO
MCIIOJIb30BaHUEM
MOJIEIIMPOBAHHUS.

Ux npumenenue B paborax 10
MIPOU3BO/ICTBEHHBIX IIPOLIECCOB c
SKCIIEPUMEHTAJbHBIX  JAaHHBIX U  Pe3yJIbTaToB

CepBUCHOM cimyx00ii u | 2. Kputepun cormacuss W THUIIOTE3bl O BHJE pacmpeneneHus. Hx
OIICHUBAHUU MpPUMEHEHHE B paboTax MO COBEPIICHCTBOBAHUIO MPOU3BOJICTBEHHBIX
PEKOMEH/JALUKA C YYETOM | MPOLIECCOB C HCMHOIb30BAHHEM OJKCIEPUMEHTANbHBIX JaHHBIX H
AKCIEPUMEHTAIbHON pE3yIBTaTOB MOJICITMPOBAHMSL.

paboThI

TEXHOJIOTMYECKOIO OTAENa

PEIIPUATHUS.

Tema 12. Cayuaiiasie | OIIK-5

BennuuHbl. [IpumMenenue 1. JluckpeTHble cilydaiiHble BETUYMHBI U UX YHUCIOBHIE

CIy4yalHBIX BEJIMYUH B XapaKTePUCTUKHU.

pabotax no | 2. HempepbIBHBIE CiTy4ailHble BEIMYUHBI U UX YHCIIOBBIC
COBEPLIEHCTBOBAHUIO XapaKTePUCTUKH.

MIPOU3BOICTBEHHBIX 3. BriOopouHBIif METO U3y4YeHHsI TeHepaIbHOW COBOKYITHOCTH.
IIPOLIECCOB c | 4. Toueunsie U UHTEPBATIBHBIC CTATUCTUYECKUE OLICHKU MTapaMeTPOB
HCIIOJIb30BaHHEM pacnpezeneHusl.

AKCIEPHUMEHTATbHBIX 5. DneMeHThl KOPPESIMOHHOIO aHaiu3a. Mcrnonb30BaHne B OCHOBHBIX
JaHHBIX W PEe3yJbTaToB | 3aKOHAX MUCIUIUINH WHKEHEPHO-MEXaHUYECKOTO MOIYJIS.
MOJICJIMPOBAHHUS.

Ikaaa oueHNBaHUA

[IIkxana onieHnBaHUA

Kpurepuu orieHuBaHus

«OTAn4HO» OOyuaromuiics ™IyOOKO U COIEPXKaTEJbHO pPAaCKPBIBAET TEMY
CaMOCTOATENIEHOW pPalOoThl, HE JOMYCTHB OMIMOOK. OTBET HOCUT
pa3BEepPHYTHIN U MCUEPIBIBAIOLINI XapaKTep.

«Xopomio» OOyuaromuiics B IIEJIOM pPacKpbhIBAET TEMY CaMOCTOSITEIbHON

paboThl, ONHAKO OTBET XOTA OBl HA OOUH M3 HUX HE HOCHUT
Pa3BEPHYTOr0 U MCUEPIBIBAIOLIETO XapaKTepa.

((YI[OBJ'ICTBOpI/ITeJ'ILHO»

OOyuatomuiics B 1LEJIOM pacKpbIBaeT TEMy CaMOCTOSTEIbHON
paboThI U AOMYCKAET PsiZi HETOYHOCTEH, ()parMeHTApPHO PAaCKPHIBACT
COJEPKAHUE TEOPETUUYECKUX BOMPOCOB WJIM MX PacKpbIBAacT
COZIEP>KaTENIbHO, HO IOIYCKasl 3HAYUTEIbHbIE HETOUHOCTH.

((Hey,ILOBJIGTBopI/ITGJ'IBHO»

OOyuatomuiicss He BiaJieeT BBIOPAaHHOW TEMOW CaMOCTOSTEIbHOMN
paboThI
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6.2.6. UnauBuayaabHbIe 32IaHUA JISI KYPCOBOi padoThl (IPOEKTA)
KP u KII mo nuctimmnne «Maremarrka» padodei mporpaMMoil  y4eOHbIM
MJIAHOM HE TIPETYCMOTPEHBI.

6.3. OHEHOYHbLIE CPEJACTBA ITPOMEXKYTOYHOI'O KOHTPOJIA
Bonpoch! 1151 HOATOTOBKH K IIPOMEKYTOYHOM aTTecTallMU 110 HTOraM
OCBOCHHUSA IMCHUIIMHBI MaTemaTuka:

OIIK-S.

1. Onpenenurenu M ux cBoicTBa. VX MCHONB30BAaHHE B OCHOBHBIX 3aKOHAX
JVCHUIUINH HHXEHEPHO-MEXaHUYECKOTO MOYJIS.

2. Marpuibl 1 1eicTBuUs HaJ HUMU. VX UCIOIB30BaHUE B OCHOBHBIX 3aKOHAX
JUCLUIUIMH WHKEHEPHO-MEXaHUYECKOTO MOYJIA.

3. Iloctpoenne oOparHOM Marpuibl. VMCIoiab30BaHME B OCHOBHBIX 3aKOHAX
JVCHUIUIMH WHKEHEPHO-MEXaHUYECKOTO MOYJIS.

4. PemeHnue cucTeM, JWHEWHBIX ypaBHeHHWW 10 mnpaBwiy Kpamepa.
Hcnonp30BaHME B OCHOBHBIX 3aKOHAX JMCHUIUIMH HMHKEHEPHO-MEXaHUYECKOTO
MOJLYJISL.

5. Pemenue cucrem, IMHENHBIX ypaBHEHU MeToaoM [aycca. Mcnonbs3oBanue
B OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKXEHEPHO-MEXaHUYECKOTO MOTYJIS.

6. MarpuuHblii  METOJ  pEUICHUS  CUCTEM  JIMHEWHBIX  yPAaBHEHHUI.
Hcnonp30BaHME B OCHOBHBIX 3aKOHAX JHMCHUIUIMH HHKEHEPHO-MEXaHUYECKOTO
MOJYJISL.

7. JluHenHble omnepanuy HajJ BeKTopamu. lcronb3oBaHHME BEKTOPOB B
OCHOBHBIX 3aKOHaX €CTECTBCHHOHAYYHBIX JIUCLMIUIMH, I[PaBUIaX IOCTPOCHUs
TEXHUYECKUX CXEM U YEPTEKEH.

8. Komnuueapubie BekTopbl. HeoOxogumMoe W JOCTAaTOYHOE  YCJIOBHUE
KOJJIMHEAPHOCTHU BEKTOPOB.

9. Kommnanapusle BekTOpbl. HeoOxogumoe W 10CTaTOYHOE  YCIIOBHE
KOMIUIAHAPHOCTH BEKTOPOB.

10. CxanmapHoe mnpousBelneHHE BeKTOpoB. Ero cpoiicTBa. lcmonb3oBaHue
BEKTOPOB B OCHOBHBIX 3aKOHAaX €CTECTBEHHOHAYUYHBIX JHCLMUIUIMH, IpaBUiIax
MIOCTPOEHUS TEXHUUECKUX CXEM U YEPTEKEN.

11. CkansgpHoe Npou3Be/IeHHE BEKTOPOB B KOOpIAMHATHOW (opme. VYcioBue
NEPHEHAUKYISIPHOCTH BEKTOPOB B KoopAuHATHOM ¢dopme. Mx npumeHeHue B
IPUHLUIINATIBHBIX OCOOCHHOCTSAX MOJICIMPOBAHMSI MAaTeMaTUUYECKUX, (PU3NYECKUX U
XUMUYECKUX IPOLECCax, MPEIHA3HAYCHHBIX JUIsI KOHKPETHBIX TEXHOJIOIMYECKUX
IIPOLIECCOB.

12. BekropHoe mnpou3BeneHre BEeKTOpoB. Ero cpoiictBa. X mpumeHeHue B
NPUHLUMUATBHBIX OCOOCHHOCTSAX MOJICTMPOBAHUS MAaTEeMaTHUYECKUX, PU3NUECKUX U
XUMHYECKHAX INPOLECCaX, NPEIHA3HAYEHHBIX [UII KOHKPETHBIX TEXHOJIOTMYECKUX
IIPOLIECCOB.

13. BekTtOopHOE MNpOU3BEIEHUE BEKTOPOB B KOOPAMHATHON (opme. YcioBue
KOJUIMHEAPHOCTU BEKTOPOB. WX mNpuMeHeHHe B NPUHIMIHAIBHBIX OCOOCHHOCTSX
MOJICJIMPOBAHUS ~MaTeMaTUYeCKUX, (QU3NYECKUX M XHUMHUYECKUX Ipoleccax,
MpEAHA3HAYEHHBIX I KOHKPETHBIX TEXHOJOTHYECKHUX MPOLECCOB.
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14. CmemanHoe mpowusBe/ieHHe BEKTOpoB. Ero cpoiicTBa. X mpumMeHeHue B
MPUHITUITHATBHBIX 0COOCHHOCTSIX MOJEIHPOBAHUS MAaTEeMAaTHUECKUX, (QU3HUUECKUX U
XAMHUYECKUX IPOLECCax, MPEAHA3HAYEHHBIX IS KOHKPETHBIX TEXHOJIOTMYECKHUX
IIPOLIECCOB.

15. CmemanHOe TPOU3BEACHUE BEKTOPOB B KOOpJAMHATHOM (opme. YcioBue
KOMIUTAaHAPHOCTH BEKTOPOB. VX mpuMeHeHHe B NPUHIMUIHUAIBHBIX OCOOCHHOCTSIX
MOJICIUPOBAHUSI MaTeMaTUYECKUX, (PU3MUECKUX ¢ XUMHUYECKHUX IMpoleccax,
MPEAHA3HAYEHHBIX JI1 KOHKPETHBIX TEXHOJOTHYECKHUX MPOLECCOB.

16. Meton koopauHar. IIpsMOyroyibHbIE E€KapTOBBI KOOPAWMHATHI TOYKHA Ha
wiockocTd. VX mpuMeHeHue B MPUHIUIHUAIBHBIX OCOOCHHOCTSIX MOAEIUPOBAHUS
MaTeMaTHueCKuX, (U3NYECKUX M XUMHUYECKHUX MPOIEeccax, MpeJHA3HAYCHHBIX IS
KOHKPETHBIX TEXHOJIOTUYECKHUX MPOLIECCOB.

17.PaccTtosane Mexay ABYMsI TOYKaMH Ha IUIOCKOCTH. Ero mpumMeneHue B
MPUHITUITHATBHBIX 0COOCHHOCTSIX MOJEIHPOBAHUS MAaTEeMAaTUUECKUX, QU3HUUYECKUX U
XAMHUYECKUX IPOLECCax, MPEAHA3HAYEHHBIX IS KOHKPETHBIX TEXHOJIOTMYECKHUX
IIPOLIECCOB.

18. [lenenne oTpe3ka B JaHHOM OTHOWIEHMH. Ero mnpuMeHeHue B
MPUHIUNHATBHBIX OCOOCHHOCTSX MOJCIUPOBAHUSI MaTeMaTHYECKUX, (DU3NUECKUX U
XUMHYECKUX TIpoIeccax, MPEeAHA3HAYEHHBIX IS KOHKPETHBIX TEXHOJOTMYECKUX
IIPOLIECCOB.

19. [Inomanp TpeyroapHuKa. Mcrnonb30BaHre B OCHOBHBIX 3aKOHAX JTUCIUILINH
WHKEHEPHO-MEXaHUYECKOTO MOYJISL.

20. YpaBHEHUE JUHUM Ha TUIOCKOCTH. /[B€ OCHOBHBIC 3aJla4M aHAJIUTUYECKOM
F€OMETPUHA Ha IUIOCKOCTH. lcnonb30BaHME B OCHOBHBIX 3aKOHAX JUCLUIUIMH
VHXCHEPHO-MEXaHUYECKOTO MOYJIS.

21.Paznmuunbie Gopmbl ypaBHEHHsI TpsiMoil. Mcmombp3oBaHWE B OCHOBHBIX
3aKOHAX JUCHMIUIMH WHXKEHEPHO-MEXaHUYECKOTO MOYJIA.

22.Yron  Mexay JABYMS ~ OpSMbIMU.  YCIOBUSA  MAPAUICIIBHOCTH U
MEPIEHAUKYISIPHOCTH NpsIMbIX. VICMONb30BaHHE B OCHOBHBIX 3aKOHAX AUCLUIUIMH
WHKEHEPHO-MEXaHUYECKOTO MOMYJIS.

23. YpaBHeHUE NpSAMOW Ha IUIOCKOCTH, MPOXOIAIIEH 4Yepe3 JaHHYIO TOYKY B
JAHHOM HampaBieHuu. Fcnonb3oBaHWE B OCHOBHBIX 3aKOHaX JUCLUILIAH
WHKEHEPHO-MEXaHUYECKOTO MOMTYJISL.

24.YpaBHeHuE IMpsSMOW, MNPOXOJAIIEH Yepe3 JBE JaHHbIE  TOYKH.
Hcnonp30BaHME B OCHOBHBIX 3aKOHAX JAMCIUIUIMH HHKEHEPHO-MEXaHUYECKOTO
MOZYJIS.

25.Paccrosanue ot TO4YKM 110 npsiMol. Vcmosib30BaHME B OCHOBHBIX 3aKOHAX
JUCIUIUIMH HHXEHEPHO-MEXaHUYECKOTO MOJTYJISL.

26.OkpyxHocTh. OOmiee W HOPMalbHOE  ypPaBHEHUS  OKPYXHOCTH.
Hcnonp30BaHME B OCHOBHBIX 3aKOHAX JMCHUIUIMH HMHKEHEPHO-MEXaHUYECKOTO

MOJYJIS.

27. Dnnuric. doxanpHOE CBOMCTBO. Kanonunueckoe YpaBHEHHE.
Hcnonb3oBaHre B OCHOBHBIX 3aKOHAX JUCUUIUIMH HHXEHEPHO-MEXAHHUYECKOTO
MOJYJIS.

28.Tunepbona.  dokanpHOe  cBOMCTBO.  KaHoHHMuYeckoe  ypaBHEHHE.
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AccumnroTel.  Mcrionp30BaHME B OCHOBHBIX 3aKOHAX JUCHUILNIMH HWHXCHCPHO-
MCXaHUYCCKOI'0O MOJYJIA.

29.1lapabona.  PoxanbHOe  cBoiicTBO.  KaHoHmyeckoe  ypaBHEHUeE.
Hcnonb3oBaHre B OCHOBHBIX 3aKOHAX JUCLUUIUIMH HWHXEHEPHO-MEXAHHUYECKOTO
MOJYJIS.

30. YpaBHEHHE TIOBEPXHOCTH M YPaBHEHHUS JIMHUM B IIPOCTPAHCTBE.
Hcnonb3oBaHre B OCHOBHBIX 3aKOHAX JUCUUIUIMH HWHXEHEPHO-MEXAHHUUYECKOTO
MOJTYJISI.

31.O0mee ypaBHeHHE IUIOCKOCTH. PaccTosiHue OT TOYKM JO MJIOCKOCTH.
Hcnonp30BaHME B OCHOBHBIX 3aKOHAX JAMCHUIUIMH HHKEHEPHO-MEXaHUYECKOTO
MOJTYJIS.

32. VYron MEXIY IJIOCKOCTSIMH. Ycnosus MapajyIeIbHOCTU u
NEPHEHAUKYISIPHOCTH  IUIOCKOCTEeW.  Mcrmonb30oBaHME B OCHOBHBIX — 3aKOHAX
JUCLUIUIMH WH)KEHEPHO-MEXaHUYECKOTO MOIYIIS.

33.IlapameTprueckue M KAaHOHWYECKHE YPAaBHEHHUS IIPSAMOW JIMHUM B
npocTpaHcTBe. Vcrnonb30BaHWE B OCHOBHBIX 3aKOHAX JUCLUIUIMH HHXKEHEPHO-
MEXaHHYECKOTO MOJTYJISI.

34. YpaBHeHUsI TIPAMON TPOXONAIIeH 4epe3 aBe Touku. [Ipsamas nuHUS Kak
nepecevyeHre JByX IUIOCKOCTel. Vcnonb30BaHMe B OCHOBHBIX 3aKOHAX JHUCLMIUIAH
WHKXEHEPHO-MEXaHUYECKOT'O MOJTYJISI.

35.IloBepxHOCTHM BTOPOro mnopsiaka. Mcmonap30BaHME B OCHOBHBIX 3aKOHAX
JUCLUUIUINH HHXEHEPHO-MEXaHUYECKOTO MOYJIS.

36. BektopHble mnpocTpaHcTBA. lcmonb30BaHME B OCHOBHBIX — 3aKOHaX
JUCUUIUIMH WH)KEHEPHO-MEXaHUYECKOTO MOIYJIS.

37.1lpenen (GyHKIMM B KOHEYHOH W OCCKOHEYHO yaajieHHOW ToukaX. Ero
IPUMEHEHUE B IMPUHLHUIUAIBHBIX OCOOCHHOCTSAX MOJCIUPOBAHUS MaTeMaTHUECKHX,
(U3HYECKUX W XHMMHYECKHX IMPOIECCax, IPEIHA3HAUYCHHBIX J[UISI KOHKPETHBIX
TEXHOJOTUYECKHUX MTPOLIECCOB.

38. OcHOBHBIE TEOpEMBI O mpexaenax. Mcronp30oBaHHE B OCHOBHBIX 3aKOHAX
JUCHUIUIMH UH)KEHEPHO-MEXaHUYECKOTO MOTYJIA.

39. beckoHeuHo OonblKMe U OeCKOHEYHO Majble (yHKuuU. VMcnonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUHUILIMH MHXEHEPHO-MEXaHUYECKOTO MOIYJIS.

40. OcHOBHBIE THUIBI HEOINPEAENEHHOCTH (QYHKIUU B TOYKe. PackpeiTue
OCHOBHBIX THUIIOB HEOIpEAEIEHHOCTU. VCcnonb30BaHME B OCHOBHBIX 3aKOHAX
JUCLUIUIMH WH)KEHEPHO-MEXaHUYECKOTO MOYJIS.

41.3amevarenbHble  Tpenenbl.  Mcnonb3oBaHME B OCHOBHBIX — 3aKOHAX
JUCUUIUIMH UH)KEHEPHO-MEXaHUYECKOTO MOIYJIS.

42. HenpepsiBHOCTh  (DyHKIMH. Vcmonb3oBaHWE B OCHOBHBIX —3aKOHaX
JUCUUIUIMH WH)KEHEPHO-MEXaHUYECKOTO MOIYJIS.

43.OCHOBHBIE TEOPEMbl O HENPEpPbIBHBIX (QyHKIUAX. Vcnonab3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUHUILIMH UH)XEHEPHO-MEXaHUYECKOTO MOIYIISL.

44.Toukn pa3pbiBa (yHKUMM U UX Kilaccupukanus. lMcnonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUUILUIMH MHXEHEPHO-MEXaHUYECKOTO MOIYJISL.
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45.1lpousBonnas (QyHknuu. [IpuMeHeHre NPOU3BOAHONW B paboTax TIo
COBEPIUEHCTBOBAHUIO  NPOU3BOJACTBEHHBIX  IMPOLECCOB €  HCIOIb30BAHUEM
AKCIIEPUMEHTABLHBIX TAHHBIX U PE3YJIBTaTOB MOJICIIMPOBAHMSL.

46. IuddepenuupoBanue cioxkHod (yHKuuu. lIpruMeHeHue Npou3BOAHON B
paboTax Mo COBEPIIEHCTBOBAHUIO IIPOU3BOJCTBEHHBIX MPOLECCOB C UCMOIb30BaHUEM
HKCMEPUMEHTAIBHBIX JAHHBIX U PE3YJIbTaTOB MOJAECIMPOBAHUS.

47. QudpdepenuupoBanre oOpatHoil ¢(yHKIUU. [IpuMeHeHHe MTPOU3BOIHOM
oOparHoi (yHKUMH B paboTax MO COBEPUICHCTBOBAHUIO IMPOU3BOICTBEHHBIX
MIPOLIECCOB C HCHOJb30BAaHUEM JKCIIEPUMEHTAIbHBIX JAHHBIX W PE3yJbTaTOB
MOJIEJIUPOBAHUS.

48. IuddepennmpoBanue GyHKIUHN, 3aJaHHBIX TapameTpuuecku. [Ipumenenue
IPOU3BO/IHOIN B paboTax MO COBEPIICHCTBOBAHUIO MPOU3BOJICTBEHHBIX MPOLECCOB C
HCIIO0JIb30BAHUEM HKCIIEPUMEHTAIbHBIX IAHHBIX U PE3YJIBTATOB MOJICTUPOBAHUS.

49. InbdepennupoBanne  GyHKIUNA, 3aJaHHBIX HEsSBHO. [IpumeHeHue
NPOU3BOAHON  HEesBHOM  ¢yHKIMM B  paboTax MO  COBEPIICHCTBOBAHUIO
MPOU3BOJCTBEHHBIX IMPOLIECCOB C HCIOJb30BAHUEM SKCIEPHUMEHTANbHBIX JTaHHBIX U
pE3yaBTaTOB MOJIETUPOBAHHUS.

50.1lonsiTie O NPOM3BOAHBIX (YHKIMHU BBICIIUX MOpsakoB. [IpuMenenue
MOBTOPHOM MPOMU3BOIHOM B pabOTax MO COBEPIICHCTBOBAHMIO MPOU3BOACTBEHHBIX
MPOLIECCOB C HCIOJIb30BAHUEM SKCIIEPUMEHTAJBHBIX JIAaHHBIX W PE3yJbTaToB
MOJIEJIMPOBAHUS.

51.Okctpemym (ynkuuu ogHOM mepemeHHOU. [IpumeHeHue skcTpemMyma B
paboTax 1Mo COBEPIIEHCTBOBAHUIO TTPOU3BOJICTBEHHBIX MPOIECCOB C UCTOIb30BAHUEM
AKCIIEPUMEHTAJIbHBIX TAHHBIX U PE3YJIBTATOB MOJIECIIUPOBAHHSI.

52.BOorHyTOCTh ¥ BBINYKIOCTh rpaduka Qyukmuu. Touku meperuda.
[Tpumenenne B paboTax MO COBEPIICHCTBOBAHMIO MPOU3BOACTBEHHBIX MPOIECCOB C
HCIIOJIb30BAHMEM 3KCIEPUMEHTAIIBHBIX TAHHBIX U PE3YJIbTaTOB MOJIEITUPOBAHHUS.

53. O01ee uccneqoBaHue U MocTpoeHue rpadukoB QyHknuil. [Ipumenenue B
paboTax 1Mo COBEPIIEHCTBOBAHUIO IIPOU3BOJCTBEHHBIX MPOLECCOB C UCIOJIb30BAHUEM
HKCMEPUMEHTAIBHBIX JAHHBIX U PE3YJIbTaTOB MOJAECIHPOBAHUS.

54. Iudbdepennman QyHKIMU U €ro reoMeTpudeckuii cmbici. [IpumeneHue
nuddepenmana B paboTax 1Mo COBEPIICHCTBOBAHUIO MPOU3BOJICTBEHHBIX MPOIECCOB
C UCIOJIb30BAHUEM SKCIIEPUMEHTAIBHBIX TAHHBIX U PE3YJIBTATOB MOJIEITUPOBAHUS.

55.CgoiictBa u mnpaBwia BeumcieHUs auddepenuana. I[lpumeHeHue B
paboTax Mo COBEPIICHCTBOBAHUIO TTPOU3BOJICTBEHHBIX MPOIECCOB C UCTOIb30BAHUEM
AKCIIEPUMEHTAJIbHBIX TAHHBIX U PE3YJIBTATOB MOJICIIMPOBAHHS.

56.IlepBooOpa3nas dhyHkuusa. HeonpeaeneHHbIN HHTErpai U ero cBoicTea. Mx
MIPUMEHEHUE BO BIIAJICHUM HaBbIKAMH JIEJIOBOTO B3aUMOJICUCTBUS C CEPBHUCHOM
CIykO0OM M OLICHMBAaHUM PEKOMEHAALMH C YYETOM HKCIEPUMEHTAIbHOU pabOThI
TEXHOJOTUYECKOTO OT/AEJa PEANPUATHU.

57. NHTEerpupoBaHus MO YaCTSIM B HEONPEAEIECHHOM HHTerpaine. [Ipumenenue
BO BJIAJICHUM HAaBBIKAMHU JEJIOBOTO B3aMMOCIHCTBUS C CEPBUCHOM CIyXO0W U
OLICHMBAaHUM  PEKOMEHJAIMM C  y4EeTOM  JKCHEPUMEHTAIbHOM  paboThl
TEXHOJIOTUYECKOTO OT/IeJIa IPEeANPUSATHUS.
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58.3ameHa mnepeMeHHOW B HeompelneleHHOM uHTerpane. llpumeHeHue BoO
BJIQJICHUM HAaBBIKAMHM JIEJIOBOTO B3aWMOJCHCTBUS C CEPBUCHOM CIYXOOW U
OIICHMBAaHUM  PEKOMEHJAIMU  C  y4€TOM  DKCIEPUMEHTAIBHOW  paboThI
TEXHOJOTHYECKOIO OTAENA MPEATPUATHSL.

59. Teopema pa3nokeHHs] TMpaBWIbHOM JpodOu. IIpumMeHeHue BO BlIaJeHUU
HaBBIKAMU JIEJIOBOTO B3aUMOJCUCTBUS C CEPBUCHOU CIyKOOW M OLICHUBAHUU
PEKOMEHJAIMA C YYETOM DJKCIEPUMEHTATBHON PabOThl TEXHOJOTHUYECKOTO OTIeia
MPEANPUATHSL.

60. UnTerpupoBanue anredpandeckux apobeil. [IpumeHeHue BO BiajieHUU
HABBIKAMU JIEJIOBOTO B3aUMOJICHCTBUSI C CEPBUCHOW CIY»KOOW U OICHUBAHUU
PEKOMEHJIAlIUA C YYETOM JKCIEPUMEHTAIbHOU PabOThl TEXHOJIOTMUYECKOTO OTIeia
MIPEAITPUATHSL.

61. UnaTerpupoBanne uppanuoHanbHbIX (yHKIUNA. [I[puMeHeHne BO BiajeHUU
HABBIKAMU JIEJIOBOTO B3aUMOJICHCTBHUSI C CEPBHCHOW CIYXKOOW W OICHUBAHUU
PEKOMEHJIAIMK C yYE€TOM SKCTICPUMEHTAIBHONW PabOThl TEXHOJOTUYECKOTO OTAeIa
MPEATPUATHSL.

62. TpuroHoMeTpuyYECKHe MOJICTAaHOBKM )=sinx, y=cosx, y=tgx. IIpumenenue
BO BJIQJICHUM HaBBIKAMHM JEJOBOTO B3aUMOJICUCTBUS C CEPBUCHOU CIYyXOOU W
OILICHUBAaHMM  PEKOMEHJAIMd  C  y4eTOM  JKCIIEpUMEHTaJIbHONW  paboThl
TEXHOJIOTHUYECKOIO OTAENa MPEATPUATHS.

63. YHuBepcanbHass TPUTOHOMETPHUYECKAss TNOJACTaHOBKA. IIpuMeHeHue BO
BJIQJICHUM HaBBIKAMHM [IEJIOBOIO B3aMMOJECHCTBUS C CEPBUCHOM CIYX)OOW U
OLICHMBAHUM  PEKOMEHJAIMU €  y4eTOM  JKCIEPUMEHTAIbHOM  paboThl
TEXHOJOTHUYECKOIO OTAENA IPEAITPUATHSL.

64. OnpeneneHHbli MHTETpajl €ro TeOMETPUYECKHM CMBICI U CBOMCTBA.
[IpumeHeHne BO BIIAJICHUHA HABBIKAMM JICJIOBOTO B3aMMOJACHCTBUSL C CEPBHUCHOM
CIIYy»KOOM M OILICHUBAHMM PEKOMEHJAIMU C YYE€TOM SKCIEPUMEHTAIbHOU pPadOThI
TEXHOJOTHYECKOIO OTAENA MPEATPUATHSL.

65. MHTerpupoBanue No 4acTsM B ONpEAcIICHHOM uHTerpanie. [Ipumenenne Bo
BJIAJICHUM HaBBIKAMU JIEJIOBOTO B3aMMOJICUCTBUS C CEPBUCHOM CIykO0W U
OILICHUBAaHMM  PEKOMEHJAIMd  C  y4eTOM  JKCIIEPUMEHTaJIbHONW  paboThl
TEXHOJOTHUYECKOIO OTAENa MPEAPUATHS.

66.3ameHa TIEpEMEHHOW B OmNpencsieHHOM wuHterpaie. IIpumeHeHune BoO
BJIQJICHUM HaBBIKAMHM [IEJIOBOIO B3aMMOJCHCTBUS C CEPBUCHOM CIyXOOW U
OLICHMBAaHUM  PEKOMEHJAIMU C  y4eTOM  DKCHEPUMEHTAIbHOM  paboThl
TEXHOJOTHUYECKOIO OTAENA IPEAITPUATHSL.

67.[1nomans B HPSAMOYTOJIbHBIX KoopAauHaTax. lIpuMeHeHwe BO BiIaJeHUU
HABBIKAMU JIEJIOBOTO B3aMMOJICHCTBHUS C CEPBHCHOW CIYKOOW W OICHUBAHUU
PEKOMEHJIAIMK C yYE€TOM SKCTICPUMEHTAIBHONW PabOThl TEXHOJOTUYECKOTO OTAeIa
MPEATPUATHSL.

68. JlnuHa nyru B IpsAMOYTOJIBHBIX KoopauHarax. [IpuMeHeHue BO BiajaeHUU
HaBBIKAMU JIEJIOBOTO B3aUMOJCUCTBUS C CEPBUCHOU CIyKOOW M OLICHUBAHUU
PEKOMEHJAIMA C YYETOM DJKCIEPUMEHTAIBHON pPabOThl TEXHOJOTHUYECKOTO OT/eia
MPEANPUATHSL.
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69. Beruncienne o0beMa Tena C TOMOIIBIO  OMPEASICHHOTO HHTerpaa.
[IpumeHeHne BO BIIAJICHUHA HABBIKAMM JICJIOBOTO B3aMMOJCHCTBUSL C CEPBHUCHOM
CIIy>KOOM M OILICHUBAaHMM PEKOMEHJAIMU C YYE€TOM SKCIEPUMEHTAJIbHOW pPadOThI
TEXHOJOTHYECKOIO OTAENA MPEATPUATHSL.

70. DyHKIIMM [BYX [E€PEMEHHBIX: I[OHATUE, JIMHUM YPOBHS, TIpaduK.
[IpumeHeHnEe BO BIIAJICHUHA HABBIKAMM JIEJIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM
CIIY>KOOM M OIICHUBAaHMM PEKOMEHJAIMU C YYE€TOM OJKCIEPUMEHTAJIbHOU pPadOThI
TEXHOJOTHUYECKOIO OTAENa MPEAPUATHS.

71.1lpenen ¢yHKuMM JBYX TMepeMeHHbIX. [IpuMeHeHue BO BIAJIEHUU
HABBIKAMU JIEJIOBOTO B3aUMOJICHCTBUSI C CEPBUCHOW CIY»KOOW U OICHUBAHUU
PEKOMEHJIAlIUA C YYETOM JKCIEPUMEHTAIbHOU PabOThl TEXHOJIOTMUYECKOTO OTIeia
MpEeANPUSITHUS.

72. HenpepbIBHOCTh (PYHKIIMH JBYX MEPEMEHHBIX. [IpuMeHeHue BO BiaJieHUN
HABBIKAMU JIEJIOBOTO B3aUMOJICHCTBHUSI C CEPBHCHOW CIYXKOOW W OICHUBAHUU
PEKOMEHJIAIMK C yYE€TOM SKCTICPUMEHTAIBHONW PabOThl TEXHOJOTUYECKOTO OTAeIa
MpeANPUSITHS.

73.Yactaple  mpousBoAHble. X  npuMeHeHMe B IPUHUMIIHAAIBHBIX
OCOOCHHOCTSIX MOJCIMPOBAHUS MaTeMaTUYECKUX, (UINYECKUX ¢ XUMHUYECKUX
npolueccax, NpeaHa3HaYEHHbIX ISl KOHKPETHBIX TEXHOJIOTMYECKHUX MPOLIECCOB.

74.T'eoOMeTpUYECKUIA CMBICI YAaCTHBIX MPOU3BOAHBIX. Ero mnpuMeHeHue B
MPUHIIMITHATBHBIX 0COOCHHOCTSIX MOJEIMPOBAHUSA MaTeMaTUYeCcKuX, GU3HUYECKUX U
XUMUYECKUX TMPOLECCax, MPEIHA3HAYECHHBIX ISl KOHKPETHBIX TEXHOJOTMYECKHUX
IIPOLIECCOB.

75. uddepennman. HuBapuantHocth  ¢Gopmbl. Ero mnpumenenune B
MPUHITUITHATBHBIX 0COOCHHOCTSIX MOJEIHPOBAHUS MaTeMaTUueCKuX, QU3NYECKUX U
XMMHUYECKUX IPOLECCax, MPEAHA3HAYEHHBIX IS KOHKPETHBIX TEXHOJIOTMYECKHUX
IIPOLIECCOB.

76. [Ipusnak nonHoro nuddepenunana. Ero npuMeHeHne B NPUHIUIIHAIBHBIX
OCOOCHHOCTSIX MOJCIMPOBAHUS MAaTEeMaTUYECKUX, (UINYECKUX M XUMHUYECKUX
Mpolueccax, MPeAHa3HAYEHHbBIX ISl KOHKPETHBIX TEXHOJIOTMYECKHUX MPOLIECCOB.

77. Ilpumenenue auddepeHmana K MNPUOTMHKEHHBIM BbIYUCICHUsIM. Ero
MPUMEHEHHUE B MPUHIMIHUATIBLHBIX OCOOCHHOCTSAX MOJICIUPOBAHUS MaTEMaTHYECKUX,
bu3MUeCKUX Y XHMMHYECKUX [MpOIeccax, IpeIHa3HAUYCHHbIX I KOHKPETHBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

78.YacTHple TPOU3BOAHBIE BBICIIMX NOpsAKOB. X npuMeHeHwe B
MPUHIIUITHATBHBIX 0COOCHHOCTSIX MOJEIHPOBAHUS MaTeMaTUueCKuX, QU3HUUYECKUX U
XMMHUYECKUX IPOLECCax, IPEAHA3HAYEHHBIX I KOHKPETHBIX TEXHOJIOTMYECKHUX
IIPOLIECCOB.

79. Heobxonumoe ycnoBue dSKkcTpemMyMa (yHKIUN AByX MNepeMeHHbIX. Ero
MPUMEHEHHUE B MPUHIMIUATIBHBIX OCOOCHHOCTSAX MOJEIUPOBAHUS MaTEMaTUYECKUX,
bU3MYeCKUX M XUMHUYECKUX TIpolleccax, MNPeHA3HAYCHHBIX JUIsi KOHKPETHBIX
TEXHOJIOTHYECKUX MPOLIECCOB.

80. loctatouHoe ycioBHe HKCTpeMyMma (YHKIMI JBYyX NepeMeHHbIX. Ero
MPUMEHEHHUE B MPUHIIMIHUATIBLHBIX OCOOCHHOCTSAX MOJICIUPOBAHUS MaTEMaTHYECKUX,
bu3MUeCKUX Y XHMMHYECKUX [MpOIeccax, IpeIHa3HAUYCHHbIX I KOHKPETHBIX
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TEXHOJIOTMYECKUX MPOLIECCOB.

81.1Ipou3Bognass mno HampaBieHuro. Ipaauent. FEro mnpumeHeHwe B
NPUHLUMUATBHBIX OCOOCHHOCTSAX MOJICTMPOBAHMS MAaTeMaTHUYECKUX, (PU3NUECKUX U
XUMHYECKHUX NPOLECCaX, NPEIHA3HAYEHHBIX [UII KOHKPETHBIX TEXHOJOTMYECKUX
IIPOLIECCOB.

82. YcnoBHbIN 3KcTpeMyM. Meton MHOkuTeNnel Jlarpanxka. Ero npuMmeHenue B
MPUHIUIHATBHBIX 0COOEHHOCTSIX MOJEIMPOBAHUS MaTeMaTU4eCcKuX, QU3HUYECKUX U
XUMUYECKUX TPOLECCaX, MPEIHA3HAYECHHBIX JUISI KOHKPETHBIX TEXHOJIOIMYECKHUX
IIPOLIECCOB.

83. AOGCOMIOTHBIN SKCTpeMyM (PYHKIIMH JBYX MepeMeHHbIX. Ero npuMenenue B
MPUHIIMITHATBHBIX 0COOCHHOCTSIX MOJEIMPOBAHUS MAaTeMaTUYeCKuX, (QU3HUUYECKUX U
XUMHMYECKUX TPOLECCaX, NPEAHA3HAYEHHBIX JUISI KOHKPETHBIX TEXHOJOTMYECKUX
IIPOLIECCOB.

84.1lonsitue nBoMHOrO wuHTEerpana. I[lpuMeHeHue BO BIAJEHUM HaBbIKAMU
JICJIOBOTO B3aMMOJICUCTBHUSI C CEPBUCHON CIIy>KOOM M OIEHHUBAHHHM PEKOMEHJALUU C
Y4ETOM 3KCHEPUMEHTAIBHON PaObOThI TEXHOJIOTMYECKOTO OT/AEIa MPEANPHUSATHUS.

85.I'eoMeTpuUeCKHil CMBICI IBOWHOrO MHTEerpana. llpumenenue Bo BuajgeHun
HaBBIKAMU JIEJIOBOTO B3aUMOJCUCTBUS C CEPBUCHOWU CIyKOOW M OLICHUBAHUU
PEKOMEHJIAllMK C YYE€TOM SKCIEPUMEHTAIbHONW pabOThl TEXHOJOTMYECKOTO OTIelNa
MPEANPUATHSL.

86. JIBoiiHON MHTErpajd B NPSIMOYTOJBHBIX KoopauHarax. I[IpumeHeHue BO
BJIQJICHUM HaBBIKAMHM [IEJIOBOIO B3aMMOJECHCTBUS C CEPBUCHOM CIYX)OOW U
OLICHMBAHUM  PEKOMEHJAIMU €  y4eTOM  JKCIEPUMEHTAIbHOM  paboThl
TEXHOJIOTMYECKOTO OT/ENIa IPEATIPUATHA.

87. JIBOiTHOI1 MHTErpasl B NOJAPHBIX KoopAuHaTax. [IprmMeHeHne BO BiIaJieHUU
HABBIKAMU JIEJIOBOTO B3aUMOJICHCTBHUS C CEPBHCHOW CIYKOOW W OICHWBAHUU
PEKOMEH/IALMN C YYETOM D3KCIIEPUMEHTAIBHON pabOThl TEXHOJIOTMYECKOTO OT/Ela
MPEATPUATHSL.

88.IeoMeTprueckne NPUIOKEHU JBOMHOTO HHTerpana. lIpumenenune BoO
BJIaJICHUM HaBBIKAMHM [IEJIOBOIO B3aUMOJCHCTBUSA C CEPBUCHOM CIyXOOW U
OLICHMBAaHUM  PEKOMEHJAIMd  C  y4EeTOM  JKCHEPUMEHTAIbHOM  paboThl
TEXHOJIOTUYECKOTO OTJIEa PEATPHUITHSI.

89. ®duznueckue TMPUIOKEHUS JBOMHOrO wuHTErpana. llpumeHenune Bo
BJIQJICHUM HaBBIKAMHM [IEJIOBOIO B3aMMOJCHCTBUS C CEPBUCHOM CIyXOOW U
OLICHMBAaHUM  PEKOMEHJAIMU C  y4eTOM  DKCHEPUMEHTAIbHOM  paboThl
TEXHOJIOTMYECKOTO OT/ENIa IPEATIPUATHA.

90. ITonsiTHe O TPOMHOM MHTETpaje U ero Ppuzndeckuii cmbici. [IpumeHenune Bo
BJIQJICHUU HaBBIKAMHU JIEJIOBOTO B3aUMOACHMCTBHUS C CEPBUCHOM CiIyk00il U
OLICHMBAaHWU  PEKOMEHJAIMM C  y4eTOM  JOKCIEPUMEHTaJbHOW  paboThl
TEXHOJIOTUYECKOTO OT/IENA IPEATIPHUITHS.

91. KpuBonnHeliHblii uHTETpan 1-ro poga u ero cpoicTsa. [IpumeHnenne BO
BJIaJICHUM HaBBIKAMHM [I€JIOBOIO B3aUMOJCHCTBUSA C CEPBUCHOM CIyX)OOW U
OLICHMBAaHUM  PEKOMEHJAIMM C  y4EeTOM  JKCHEPUMEHTAIbHOM  paboThl
TEXHOJIOTMYECKOTO OTJIEIa PEATPHUSITHSL.
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92. ®u3nveckuil CMbICI KPUBOJIMHEWHOro uHTErpana 1-ro pona. [Ipumenenue
BO BJIAQJICHUM HAaBBIKAMHU JEJIOBOTO B3aMMOJCIHCTBUS C CEPBUCHOM CIyX 00U U
OLICHMBAaHWU  PEKOMEHJAIMM C  y4eTOM  OKCIEPUMEHTaJbHOW  palboThl
TEXHOJOTUYECKOTO OT/AeJa PEANPHUATHUS.

93. KpuBOJIMHEWHBIM HMHTETpal 2-ro poja W ero cpoicrsa. [IpumeHeHne BO
BJIaJICHUM HaBBIKAMHM [I€JIOBOIO B3aMMOJECHCTBUS C CEPBUCHOM CIyX)OOW U
OLICHMBAaHUM  PEKOMEHJAIMM C  y4EeTOM  DKCHEPUMEHTAIbHOM  paboThl
TEXHOJIOTUYECKOTO OT/IeJIa IPEANPUATHUS.

94. ®u3nueckuil CMBICI KPUBOJIMHEWHOIO MHTErpana 2-ro pona. [Ipumenenue
BO BJIQJICHUM HaBBIKAMHU JIEJIIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CIyxOOW U
OLICHMBAaHUU  PEKOMEHJAIMM  C  y4eTOM  JSKCHEPUMEHTaJbHOW  palboThl
TEXHOJOTUYECKOTO OT/AEIIA IPEAPUATH.

95. He3aBHCUMOCTh KPUBOJIMHEHMHOTO MHTErpajia 2-ro pojga oOT IMyTU
uHTerpupoBaHus. [IpuMeHeHne Bo BiIaIEeHUH HaBbIKAMU JIEJIOBOTO B3aUMOAECHCTBUS C
CEPBUCHOU CITy>KOOM M OLICHUBAaHUU PEKOMEHAALMHU C YYETOM SKCIIEPUMEHTAIBHON
pabOThl TEXHOJIOTUYECKOTO OTAEINA NPEANPUATHS.

96.00mee wu yactHoe pemieHus AUPGEPEeHUUATBHOTO  YPaBHEHHS.
Hcnonb3oBaHe B OCHOBHBIX 3aKOHAX JUCLUUIUIMH HWHXEHEPHO-MEXAHHUYECKOTO
MOJTYJISI.

97.3anaua Kommu g1 auddepeHnnansbHOro ypaBHEHUs 1-ro  mopsiaka.
Hcnonp30BaHME B OCHOBHBIX 3aKOHAX JHMCHUIUIMH HHKEHEPHO-MEXaHUYECKOTO
MOJYJISL.

98. Iuddepenumanbuple ypaBHEHHUS C Pa3ACISAIONIMMUCS IE€PEMEHHBIMU.
Hcrnonp30BaHME B OCHOBHBIX 3aKOHAX JUCLUILIMH HHXEHEPHO-MEXAHMYECKOIO
MOJTYJIS.

99. Omnoponnbie  muddepeHnnanbHble  YpaBHEHHS  TEPBOTO  TOPSJIKA.
Hcnonp30oBaHe B OCHOBHBIX 3aKOHAX JUCLUUIUIMH WHXEHEPHO-MEXAHHUYECKOIO
MOJTYJISI.

100. Jluneiinbie nud@epeHnnaNbHbBIE  YpaBHEHHUS  MEPBOro  MOPsIKa.
Hcnonb3oBaHe B OCHOBHBIX 3aKOHAX JUCUUIUIMH HWHXEHEPHO-MEXAHHUYECKOTO
MOJTYJISI.

101. Tlonwmxenue nopsiaka auddepeHnranb,HOr0 ypaBHeHus Buaa y = f(x,y ).
Hcnonp30BaHe B OCHOBHBIX 3aKOHAX JUCLUUILIMH WHXEHEPHO-MEXAHHUYECKOIO
MOJTYJISI.

102. Tlonmxkenue nopsiaka aAuddepeHnuaib-HOro ypaBHeHus suaa y = f(y,y ).
Hcnonp30BaHME B OCHOBHBIX 3aKOHAX JMCHUIUIMH HHKEHEPHO-MEXaHUYECKOTO
MOJYJISL.

103. 3amaya Komm s nuddepeHnuanibHOrO ypaBHEHUS 2-TO  TOpsiKa.
Hcrnonp30BaHe B OCHOBHBIX 3aKOHAX JUCLUUILIMH WHXEHEPHO-MEXAHMYECKOIO

MO/TYJISI.
104. JluHelHO-3aBUCHUMEIE u JIMHEWHO-HE3aBUCUMBIE byHKIUY.
Hcnonb30BaHME B OCHOBHBIX 33aKOHAX JUCHUIUIMH WHXXEHEPHO-MEXAaHUYECKOTO
MOYJIS.
105. OOume CBOMCTBA peleHnn JIMHEWHBIX OZTHOPOJHBIX

muddepeHunanbHbIX ypaBHEHH 2-ro mopsaka. lcnoiab3oBaHWE B OCHOBHBIX
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3aKOHaX JIUCLUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

106. Teopema 00 oOmeM pemieHWH  JUHEHWHOTO  HEOJHOPOIHOTO
muddepeHInanbHbIX ypaBHEHUH 2-ro mopsiaka. lcmonb3oBaHWE B OCHOBHBIX
3aKOHAX JIUCLUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

107. Jlunelinble omgHOpOIHOpPOAHBIE AU depeHInanbHble YpaBHEHUS 2-TO
NOpAJIKa ¢ MOCTOSSHHBIMU Kod(duirieHTamu. Mcnonb30BaHuE B OCHOBHBIX 3aKOHAX
JUCHUIUIMH WHKEHEPHO-MEXaHUYECKOTO MOTYJIA.

108. Pemenne HOpManbHOM CUCTEMBI OOBIKHOBEHHBIX UG depeHInanbHbIX
ypaBHeHu#. Mcnonbs3oBaHMEe B OCHOBHBIX 3aKOHax JUCLUILIMH WH)KEHEPHO-
MEXaHMYECKOIO MOJTYJIS.

109. 3amagya Komm  jmus  HOpMalbHOM  CHUCTEMBl  OOBIKHOBEHHBIX
mudepeHnnaIbHbIX ypaBHeHUH. Vcnonb3oBaHe B OCHOBHBIX 3aKOHAX JUCLUIUINH
WHKXEHEPHO-MEXaHHUYECKOIO MOTYJIS.

110. Ywucnosbie psanpl. CxoauMocTe W cymMMa psipa. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUUILUINH MH)XEHEPHO-MEXaHUYECKOTO MOIYJISL.

111. Heobxomumoe ycinoBHE CXOAMMOCTH YHUCIOBOro psiaa. Mcnonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUHUILUIMH UH)XEHEPHO-MEXaHUYECKOTO MOIYJISL.

112. Ilpu3Hak cpaBHEHHsI PSAOOB M €ro creactesue. lcrons3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUUILUIMH MHXEHEPHO-MEXaHUYECKOTO MOIYJIS.

113. Tlpusnak cxonumoctu lanambepa. Mcnonb30BaHre B OCHOBHBIX 3aKOHAX
JUCLUIUIMH WHKEHEPHO-MEXaHUYECKOTO MOYJIS.

114. HWaterpanpHblidi npuszHak cxonumoctu Kommwm. Mcnonb3oBaHue B
OCHOBHBIX 3aKOHaX JUCLUIIINH MH)XEHEPHO-MEXaHUYECKOTO MOIYJISL.

115. AOconroTHast ¥ yCIOBHAs CXOAMMOCTh YUCIIOBOTO psna. Mcnons3oBanue
B OCHOBHBIX 3aKOHAX JHUCLUMIUIMH HHXEHEPHO-MEXaHUUECKOTO MOTYJIS.

116. 3nakouepenyrommecss psael. [lpusHak  cxogumocTtn  JleiOHuIA.
Hcnonp30oBaHe B OCHOBHBIX 3aKOHAX JUCLUUIUIMH WHXEHEPHO-MEXAHHUYECKOIO
MOJTYJISI.

117. ®ynkuuvoHaneHble psaapl. OOmacte cxomumocTd. Hcmonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUUILUIMH MHXEHEPHO-MEXaHUYECKOTO MOIYJISL.

118. Crenennsie psasl. MaTepBan u odnacts cxogumoctu. Mcnonb3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUHUILIMH MHXEHEPHO-MEXaHUYECKOTO MOIYJIS.

119. Paznoxenue QyHkiuu B cTeneHHon psa. Psaer Maknopena u Teimopa.
Hcronp30BaHME B OCHOBHBIX 3aKOHAX JHCLUILIMH HHXEHEPHO-MEXAHUYECKOIO
MOJTYJIS.

120. IlpuMeHeHHE CTENEHHBIX PANOB K MPUOIMIKEHHBIM BBIYHCIICHUSM.
Hcnonp30BaHE B OCHOBHBIX 3aKOHAX JUCLUUILIMH WHXEHEPHO-MEXAHUYECKOIO
MOJTYJISI.

121. ®opmynbl komMOMHAaTOpukHW. IIpuMeHeHME BO BIIAJICHUM HaBBIKAMU
JIEJIOBOTO B3aUMOJEHCTBUSL C CEPBUCHON CIIy’KOOH M OLEHUBAHWU PEKOMEHIAIUU C
YYETOM 3KCHEPUMEHTAIBHON PaObOThI TEXHOJOTMYECKOTO OT/AEIA MPEANPHUSATHUS.

122. CoObiTus 1 onepaiuu HaJ HUMU. [I[puMeHeHne BO BIIaJICHUH HaBbIKAMU
JIEJIOBOTO B3aUMOJEHCTBUSL C CEPBUCHON CIIy’KOOM M OLEHUBAHUU PEKOMEHIAIU C
Y4ETOM KCIIEPUMEHTAIBHON PabOThl TEXHOJIOTUYECKOTO OT/AeIa MPEANPHUSITHUS.
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123. Kiaccuueckoe ornpezaeneHue BepoATHOCTH. [IpuMeHeHue BO BiaJeHUU
HABBIKAMU JIEJIOBOTO B3aMMOJICHCTBHUSI C CEPBHCHOW CIYXKOOW W OICHUBAHUU
PEKOMEHJIALMN C YYETOM D3KCIIEPUMEHTAIBHON pabOThl TEXHOJIOTMYECKOTO OT/ela
MpeANPUSITHS.

124. Tlonnas rpynma coObiTuidl. IlpuMeHeHre BO BIaJ€HUM HaBBIKAMH
JIEJIOBOTO B3aMMOJCHCTBUSL C CEPBUCHON CIIy’KO0M M OLEHUBAHUU PEKOMEHIAIU C
Y4ETOM 3KCIEPUMEHTAIBHONU PabOThl TEXHOJOTUYECKOTO OT/AEIA MPEANPHUSATHUS.

125. TeopeMbl yMHOXEHUS BeposiTHOCTeW. I[IpuMeHeHuMe BO BIIAJICHUH
HaBbIKAMU JIEJIOBOTO B3aUMOJICHCTBUSI C CEPBUCHOM CIY»KOOW U OICHUBAHUU
PEKOMEHJIAllUU C YYETOM JKCIEPUMEHTANIbHOW PabOThl TEXHOJIOTMYECKOTO OTIena
PEANPUSITHSL.

126. TeopeMmbl cnoxkeHusi BeposiTHOcTel. I[IpumeHeHHe BO BIaJCHUH
HaBBIKAMHU JISJIOBOTO B3aUMOJCHCTBHUS C CEPBUCHOM CIIY’)KOOW M OIICHUBAaHHUH
PEKOMEHJIAIMK C yYETOM SKCTIEPUMEHTAIBHONW PabOThl TEXHOJOTUYECKOTO OTAeIa
peANPUITHS.

127. ®opmyna noJiHOW BEpPOSTHOCTHU. [[puMeHeHne BO BIaJE€HUHM HABBIKAMHU
JIEJIOBOTO B3aUMOJEHCTBUSL C CEPBUCHON CIIy’KOOH M OLEHUBAHWU PEKOMEHIAIUU C
Y4ETOM 3KCHEPUMEHTAIBHON PabOThl TEXHOJIOTUYECKOTO OT/AEIA MPEANPHUSATHUS.

128. ®opmyna belieca. IlpumeHeHne BO BIAJIEHUM HABBIKAMHU JEJIOBOTO
B3aMMOJICHCTBUS C CEPBUCHOM CIYy’)KOOM M OIEHUBAHWU PEKOMEHIAIMU C YYETOM
HKCIIEPUMEHTAIBLHON paOOThI TEXHOJIOTHUECKOTO OT/ENA MPEANPUITHS.

129. JluckperHble ciy4ailHple Belu4yuHbl. [IpruMeHeHue BO BIAJCHUU
HaBBIKAMHU JISJIOBOTO B3aUMOJCHCTBUS C CEPBUCHOM CIIY’)KOOW M OLICHUBAaHUM
PEKOMEHJIAlIUU C YYE€TOM JKCIEPUMEHTAIbHOU PabOThl TEXHOJIOTHMUYECKOTO OT/eia
MpEeANPUSITHUSL.

130. Maremaruueckoe OKHMJAaHUE, €ro cBoicTBa. IIpuMeHeHne BO BIaJACHUU
HaBBIKAMH JIEJIOBOTO B3aUMOJICHCTBHUS C CEpPBUCHOW CIyX00i M OIICHMBAHUU
PEKOMEHJAlMM C YyYE€TOM 3KCHEPUMEHTAIBHON pPabOThl TEXHOJOTMYECKOTO OTAela
IpEeANPUSITHUSI.

131. ucnepcusa, ee cBoiicTBa. [IpuMeHeHuMe BO BIAJCHUH HAaBBIKAMU
JIEJIOBOTO B3aUMOJCHCTBUSL C CEPBUCHOM CIIyKOOM M OLEHUBAHWU PEKOMEHIAIUU C
Y4ETOM SKCIIEPUMEHTAIBHON PabOThl TEXHOJOTUYECKOTO OT/AeIa MPEANPHUSITHUS.

132. HemnpepsiBHbIE cllyyaliHble BENWYMHBL. [IpuMeHeHHME BO BIAJCHUH
HABBIKAMU JIEJIOBOTO B3aUMOJICHCTBUSI C CEPBUCHOW CIY»KOOW U OICHUBAHUU
PEKOMEHJIAlIUA C YYETOM JKCIEPUMEHTAIBHOU PabOThl TEXHOJIOTMUYECKOTO OTIeia
MpEeANPUSITHUS.

133. IInotHOCTH pacmpeneneHuss BeposTHOCTU. [IpuMmeHeHue BO BIaJ€HUH
HABBIKAMU JIEJIOBOTO B3aMMOJICHCTBHUS C CEPBHCHOW CIYKOOW W OICHUBAHUU
PEKOMEH/IALMU C YYETOM D3KCIIEPUMEHTAIBHON pabOThl TEXHOJIOTMYECKOTO OT/ela
MpeANPUSITHSI.

134. Maremarnyeckoe OXUJAHUE HENPEPBIBHOW CIIyYalHOW BEJIWYHUHBI.
[IpuMeHeHne BO BIAJCHUM HAaBBIKAMM JEJIOBOTO B3aMMOACHCTBHS C CEPBUCHOU
CiIy’k00M M OLICHMBaHUM PEKOMEHAAIMM C YYETOM OHKCIEPUMEHTAIbHON paboThl
TEXHOJIOTMYECKOTO OTJIEIa PEATPHUSITHSL.
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135. Jlucnepcus HempepblBHOW ciy4yailHON BenuuyuHbl. lIpuMeHeHune BO
BJIQJICHUU HaBBIKAMHU JIEJIOBOTO B3aUMOJCHCTBHS C CEPBUCHOM CiIyk00il U
OLICHMBAaHWU  PEKOMEHJAIMM C  y4eTOM  OKCIEPUMEHTaJbHOW  palboThl
TEXHOJOTUYECKOTO OT/AeJa PEANPHUATHUS.

136. HopmanwsHoe pacmpenenenue. [IpumeHeHue BO BIIaJICHUM HAaBBIKAMHU
JIEJIOBOTO B3aMMOJCHCTBUSL C CEPBUCHON CIIy’KO0M M OLEHUBAHUU PEKOMEHIAIU C
Y4ETOM 3KCIEPUMEHTAIBHONU PabOThl TEXHOJOTUYECKOTO OT/AEIA MPEANPHUSATHUS.

137. IlpaBuno tpex «curm». [IlpumeHeHune BO BiIaJ€HUM HABBIKAMH JIEJIOBOTO
B3aUMOJICHCTBUS C CEPBUCHOM CIYy>KOOM M OIEHMBAHWU PEKOMEHIAIMU C YYETOM
HKCIIEPUMEHTAIBLHON pabOThI TEXHOJIOTHUECKOTO OT/ENA MPEATPUITHS.

138. T'enepanbnHas u BeIOOpOYHasi COBOKynmHOCTH. [I[puMeHnenue B paborax 1o
COBEPIUEHCTBOBAHMUIO  NPOU3BOJACTBEHHBIX  IPOLECCOB €  HCIOIb30BAaHUEM
AKCIIEPUMEHTAJIbHBIX JTAHHBIX U PE3YJIBTATOB MOJICIIMPOBAHHSI.

139. CnocoObl orOopa B BBIOOPOYHYIO COBOKYMHOCTh. IlpuMeHeHue B
paboTax Mo COBEPIIEHCTBOBAHUIO MPOU3BOACTBEHHBIX MPOLECCOB C UCIOIb30BAHUEM
HKCIEPUMEHTAIBHBIX JAHHBIX U PE3YJIbTaTOB MOJAECIHPOBAHUS.

140. HecmemenHoctb, d3(P(GEKTUBHOCTh H  COCTOATEIBHOCTh  OIEHOK.
[IpumeHeHnue B paboTax MO COBEPLIEHCTBOBAHUIO MPOU3BOJCTBEHHBIX IMPOLIECCOB C
UCIIOJIb30BAHUEM 3KCIIEPUMEHTAIIbHBIX IAHHBIX U PE3YJAbTAaTOB MOJICTUPOBAHMUS.

141. Ouenka renepaibHOM cpeaHelt mo BeioopoyHoil. [IpuMenenne B paborax
[0 COBEPILICHCTBOBAHUIO IPOU3BOJCTBEHHBIX IPOIECCOB C MCIOJIB30BAHUEM
AKCIIEPUMEHTAJIbHBIX TAHHBIX U PE3YJIBTATOB MOJIECIIMPOBAHHS.

142. OueHka reHepaibHOW JUCHEpPCHH 1O BbIOOpouyHOW. [IpuMeHeHue B
paboTax Mo COBEPIICHCTBOBAHUIO MTPOU3BOACTBEHHBIX MPOILIECCOB C UCIIOJIb30BAHUEM
AKCIIEPUMEHTAJIbHBIX TAHHBIX U PE3YJIBTATOB MOJICIIMPOBAHHSI.

143. OrmeHka TeHEpPaTbHOM JHCTIEPCUU 10 HCHPABICHHOW BBIOOPOYHOM.
[Tpumenenue B paboTax MO COBEPIICHCTBOBAHHUIO MPOU3BOACTBEHHBIX MPOIECCOB C
MCIIOJIb30BAHUEM 3KCIIEPUMEHTAIIBHBIX IAHHBIX U PE3YJIBTaTOB MOJIETUPOBAHHUS.

6.4. Meroanueckue MarepuaJibl, ONpeAe/JA0IHe NPoUeAyPbl OLeHUBAHUSA
3HAHMI, yMEeHHM i, HABBIKOB U (WJIN) ONbITA 1eATEJbHOCTH, XaPAKTEPU3Y 0L X
Tanbl GOPMHUPOBAHUSA KOMIIETEHIMH

OCHOBHOM 1ENbI0 IPOBEACHMUSI NPOMEKYTOUYHOM aTTECTALMU  SBIISAETCS
OIpENEJICHUE CTENEHU JOCTIKEHUS LeJaedl mo y4yeOHOM JUCUMIUIMHE WIH €€
paznenaM. OCYILIECTBISIETCA 3TO IMPOBEPKOM M OLEHKOW YPOBHSI TEOPETHYECKOM
3HAaHUHM, TOJNYYEHHBIX OOYyYaIOIIMMHUCS, YMEHHS MPUMEHITb HMX B pPEIICHUU
OPAaKTUYECKUX 3aJa4, CTENEeHH OBJAJCHHUS OOydYaloIUMUCS TMPAKTUYECKUMU
HaBBIKAMH M YMEHHUSIMH B 00beMe TpeOoBaHUil pabodeil mporpaMmbl O TUCIUILINHE,
a TaKXe UX YMEHUE CaMOCTOSATEIbHO padoTaTh ¢ y4eOHOU TUTEpaTypo.

Opranuszanusi NpoBEACHUS MPOMEXKYTOYHOM aTTeCTAaluu periaMeHTUPOBAHA
«ITonoxkxennem 00 opraHuzanuu o0pa3oBaTebHOTO Mpolecca B (enepaibHOM
roCyJapCTBEHHOM aBTOHOMHOM OOpa30BaTEIbHOM YUYpeXJIeHUH «MOCKOBCKUI
MOJIMTEXHUYECKUN YHUBEPCUTET
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6.4.1. NokasaTenn oueHMBAHMA KOMMNETEHUMI Ha Pa3NMYHbIX 3Tanax MX GOPMMPOBaHMA,

LOCTUXKEHME 06YHAOLWMMMUCA NNAHMPYEMbIX PE3YNbTAaTOB 06yYeHMUA NO ANCLUNANHE

Kox m mnHammenoBanme kommerennnn OIIK-5
3aKOHOMEPHOCTH, /IeliCTBYIOIIMEe B MpPollecce U3rOTOBJEHUS MAIIMHOCTPOMTEIbHBIX M31eIui
TpedyeMoro Ka4ecrBa, 3aJJaHHOT0 KOJUYECTBA NMPH HAMMEHbIIMX 3aTPaTax O0LIeCTBEHHOIO

Cnoco0eH HCHoJb30BAaTh OCHOBHBIE

Tpyaa
Sran Kpurepun onenuBanus
(yPOBeHb) HEYAOBJICTBOPUTECJIBHO Yi10BJAE€TBOPUTEJIbHO xopoumo OTJIUYHO
3HATH OO6yuarommuiics Ob6yuaromuiics OO6yyaromuiics Ob6yuaromuiics
JEMOHCTPHUPYET JEMOHCTPHUPYET JE€MOHCTPHUPYET JEMOHCTPHUPYET
IIOJIHOE OTCYTCTBHUE HETIOJIHOE YaCTUYHOE MIOJIHOE
WM HEJOCTAaTOYHOE COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
COOTBETCTBUE CIIENYIOIINX 3HAHUM: | CIEQYIOINX CIIENYIOIINX
CIEAYIOIIUX 3HAHUM: NPEIMET, 3aJa491 1 3HAHWUU: 3HAHWUU:
IPEIMET, 3a1a41 U CTPYKTYpY IIpeIMETa | IPEAMET, 3ala4d | IPEAMET, 3a/1a4u U
CTPYKTYpy npeamera | «MaremaTukay; U CTPYKTYPY CTPYKTYPY
«Maremarukar; NUHENHYI0 anrebpy; | mpeaMeTa npeaMeTa
JUHEHHYo anredpy; AQHAJIMTUYECKYIO «Maremarukay; «Maremarukay;
AHAIUTUYECKYIO TEOMETPHIO Ha JUHENHYIO JMHENHYIO
TeOMETPUIO Ha IUIOCKOCTHU U B anreopy; anredpy;
IUIOCKOCTH U B IIPOCTPAHCTBE; AHAINTUYECKYIO | AaHAJIMTUYECKYIO
MIPOCTPAHCTBE; TEOPUIO MIPEJIENIOB; reOMETPHUIO Ha reOMETPHUIO Ha
TEOPUIO IIPEIEIIOB; muddepeHnranbHoe | IIOCKOCTH U B IUIOCKOCTH U B
muddepeHnnaibHoe HCUHNCJICHHE; MIPOCTPAHCTBE; IIPOCTPAHCTBE;
VICUHCIICHHE; MUHTETPAJIbHOE TEOPUIO TEOPUIO IIPEIEINIOB;
WHTETPAIBHOE WCYHCIICHHUE; MIPENIEIIOB; nuddepeHnraIbHO
VCUNCJIEHUE; METOABl | METO/bI PELICHHUS middepeHnnanbH | € UCUHCTICHUE;
peneHus muddepeHINATBHBIX | 0€ HCUUCIICHUE; WHTErpaJIbHOE
muddepeHInanbHbIX | YPaBHEHUH; TEOPUIO | MHTErpalbHOE VICUNCIICHHE;
YpaBHEHUI; TEOPHUIO byHKUIM HCUHCIICHHE; METO/bI PEeLICHUS
byHKUIMI KOMILJIEKCHOTO METOJIBI pelieHus | JudQepeHraIbHbI
KOMIUIEKCHOTO NEPEMEHHOT0; pAAbl | AU QepeHnanbH | X ypaBHEHUH;
NIEPEMEHHOTO; PAABI U | U UX IPUMEHEHMUE; BIX YpaBHEHU; TEOpHIO (PyHKIMHA
WX IPUMEHEHHUE; TEOPUIO TeopHrio PyHKIUN | KOMILJIEKCHOTO
TEOPUIO BEPOSATHOCTEH. KOMIIJIEKCHOTO NIEPEMEHHOTO;
BEPOSITHOCTEH. MIEPEMEHHOT0; PAIBI U UX
PSAABI U UX IIPUMEHEHUE;
MIPUMEHEHUE; TEOPUIO
TEOPUIO BEPOSATHOCTEH.
BEPOSITHOCTEM.
yMeThb OO0yuaromuiics He OO0yuaromuiics OOyuaronuiics OO0yuaromuics
yYMEET WU B JEMOHCTPUPYET JE€MOHCTPUPYET JEMOHCTPUPYET
HEI0CTATOYHOM HETIOJIHOE YaCTUYHOE IIOJTHOE
CTEIIEHHU YMEET: COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
pelars 3aja4u, Kak | CIeIYIOLHX CIIEAYIOIINX CJIEAYIOLINX
UILTIOCTPUPYIOIINUE YMEHUMU: pelarb | YMEHMI: pEIIaTh | yMEHUW:  peliarb
TEOpPETUYECKHE 3a7a4H, KaK | 3aJa4H, KakK | 3a7a4d, Kak
IIOJIOXKEHMSI, TaK U WUIIOCTPUPYIOIIME | WILTIOCTPUPYIOIIM | WILTIOCTPUPYIOIINE
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HOCSIIIHE TEOPETHUECKUE € TEOPETHUYECKUE | TEOPETUUECKUE
TIPUKJIIATHOM MOJIOXKEHUSI, TaK M | IIOJIOKCHHUS, TaK U | IOJIOKCHUS, TaK U
XapakTep; HaXOAUTh | HOCSLIUE HOCSIIIHE HOCSIIE
pelIeHue 3a1a4u IIPUKJIATHON MIPUKJIIATHOMN IIPUKJIATHON
WJIM I0KA3aTeNIbCTBO | XapaKTep; HAXOOUTh | XapakTep; XapakTep;
TEOPEMBI; pelieHue 3a1a4u Uik | HaXOAUTh HaXOIWUTh pEIIeHUE
MIPUBOJIUTH JIOKa3aTelIbCTBO peuieHne 3aJaqu | 3a1adu TN
MIPUMEPHI U TEOPEMBI; HITH JIOKa3aTeIbLCTBO
KOHTPIPUMEPHI K MPUBOJUTH MPUMEPHI | JOKA3aTEIbCTBO TEOPEMBI;
OCHOBHBIM U KOHTPHPHUMEPHI K | TEOPEMBI; MPUBOJIUTH
ONPENECICHUSIM U OCHOBHBEIM MIPUBOJIUTH PUMEPDI H
TeOpeMaM Kypca onpeeIeHUsIM U | IpUMEpHI U | KOHTPIPUMEPHI K
MaTeMaTHKH; TeopeMam Kypca | KOHTPIIPUMEPBl K | OCHOBHBIM
CaMOCTOATEILHO MAaTEeMAaTHKH; OCHOBHEIM OTpeneeHUusIM U
HCITOJIH30BaTh CaMOCTOATEIBHO OMpENENCHUsIM U | TEOpeMaM  Kypca
MaTeMaTHYeCKUH HCIIOJIb30BaTh TeopemMaM Kypca | MaTeMaTHKH;
anmnapar, MaTeMaTH4eCKHi MaTeMaTHKH; CaMOCTOATEIBHO
CoZIepKaIUiCs B amnmapar, CaMOCTOATENILHO | HCIIOJIb30BaTh
JUTEPATYPE 1O coJlepKaIuncs B | MCIOJIB30BaTh MaTeMaTH4eCKHi
MIPUKJIATHBIM JTUTEPAType Mo | MaTeMaTUYeCKui | amrmapar,

HayKaMm, paclIMpsTh | NPUKIATHBIM anmnapar, colepxalimiicss B

cBOU HayKaM, pacHIUpsTh | COAEPKAIIUICS B | JIUTEpAType o

MaTeMaTHYECKHE CBOU auTeparype MO | NPUKIAIHBIM

MO3HAHHSA. MaTeMaTHIeCKHue MIPUKIIATHBIM HayKam,

IMO3HAHMS. HayKawm, pacmMpsaTh  CBOHU

pacuIMpsITh CBOM | MaTeMaTHYECKHe
MaTeMaTHYEeCKHEe | IO3HaHUS.
IMO3HAHHSA.

BiaaaeTh | OOyyarommuiics He | OOyuaromuiicst OO6yuaromumces OOyuaromuiics
BIIaJiceT 15 R)01 B | BJIQJIEET B HEMOJHOM | JIOIyCKAKOTCS CBOOOIHO
HEZ0CTaTOYHOU o0beMe U MPOSBISAET | HE3HAUUTENbHbIE | IPUMEHSET
CTEIICHH BIIaicET | HEJOCTATOYHOCTh OIIIMOKH, MOJIyYeHHbBIE
HaBBIKAMHU: HaBBIKAMH | BIIaJCHUS HETOYHOCTH, HaBBIKH, B IIOJJHOM
peLIeHUs HaBBEIKAMH: 3aTpyAHEHUS, o0beMe BIIaiCET
BBIYMCIUTEIIbHBIX HABBIKAMH PEIICHHSI | YACTHYHO HaBBEIKAMH
3a]1a4; HaBBIKAMH | BBIYMCIUTEIBHEIX BIIaAceT HaBBEIKAMH
pemieHuss 3amad  Ha | 3a/ad; HaBBIKAMH | HABBIKAMH: pereHus
JI0Ka3aTeNnbCTBO; pelieHusl 3aJad  Ha | HaBbIKAMH BBIUMCIUTEIIBHBIX
HaBBEIKAMH JI0Ka3aTeNbCTBO; pereHus 3aJ]a4; HaBBIKAMU
JIoKa3aTenbCTBa HaBBEIKAMH BBIYMCIIMTENIbHBIX | PELICHUs 3a7ay Ha
OCHOBHBIX TEOpEeM; | JOKa3aTeIbCTBA 3aJ1a4; HaBBIKAMM | JJOKA3aTCIbCTBO;
HaBEIKAMHU MOMCKA | OCHOBHBIX TEOPEM; | peUIeHUsl  3aJay | HaBbIKAMU
pemieHus 3a7ad WM | HABBIKAMH  TIOWCKA | HA JIoKa3arenbCcTBa
JIoKa3aTenbCTBa pelIeHUsl 3aJa4 WJIM | JOKA3aTeJIbCTBO; | OCHOBHBIX TEOPEM;
TEOpEM; JIoKa3arenbCTBa HaBBEIKAMH HaBBEIKAMH IIOHMICKA
MaTeMaTH4eCKOM TEOpEM; JI0Ka3aTenbCTBa pelieHus 3a7a4
CHMBOJIHKOM JUISL | MaTeMaTH49eCKOM OCHOBHBIX 1503051
BBIPAKEHUS CHMBOJIUKOH JUISL | TEOPEM; JIoKa3aTrenbCTBa
KOJIMYECTBEHHBIX U | BBIPAXKCHUS HaBBEIKAMU TEOpEM;
KaueCTBCHHBIX KOJIMYECTBEHHBIX M | IOMCKA PEIIEHUs | MaTeMaTUYeCKON
OTHOIICHUI 00BEKTOB; | KAUeCTBEHHBIX 3a7a4 WM | CHMBOJIMKOM IS
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NEPBUYHBIMH OTHOIIICHUH
HaBBIKAMHU U O0OBEKTOB;
OCHOBHBIMU NEPBUYHBIMH
METOAMH PEIICHUS HaBBIKAMH H
MaTeMaTH4eCKUX OCHOBHBIMU
3a/1a4 u3 METOJAMH PEIICHUS
OOIIEHMH)KEHEPHBIX U | MaTEMAaTUYECKUX
CTCTIMATBHBIX 3a/1a4 u3
TUCIUTLTUH OOIIEMHKEHEPHBIX U
npoUIN3aIIY. CTICTIHATBHBIX
TUCIUTLTAH
npopUIN3AIUH.

JIOKa3aTelIbCTBa
TEOpeM;
MaTeMaTH4eCKO
CUMBOJIMKOM IS
BBIPAXKEHUS
KOJIUYECTBEHHBIX
M KayeCTBEHHBIX
OTHOIIICHUI
0OBEKTOB;
MIePBUYHBIMHU
HaBBIKAMH U
OCHOBHBIMU
METOdaMH
perieHus
MaTeMaTHYeCKHX
3a]a4 13
OOIIEeMHKEHEPHBI
X U CHEIHAITBHBIX
JUCLMITIINH
poduIN3aum.

BBIPAKCHHUS
KOJIMYECTBEHHBIX M
KauyeCTBEHHBIX
OTHOIICHUH
0OBEKTOB;
MIEPBUYHBIMH
HaBBIKAMH U
OCHOBHBIMU
MeTOoJaMu
pelIeHus
MaTeMaTHYeCKHX
3a7a4 u3
OOIIeMH)KEHEPHBIX
U CIIEIHAIbHBIX
JUCIMILTNH
poUIN3aIIH.

6.4.2. MeTo1uKa OLIECHNBAHUS PE3YJIbTATOB MPOMEKYTOYHOM aTTeCTAUM

IlokazareasiMu  OlLICHUBaHUSA

KOMIIETEHIIMA Ha

OTaIIC

IIPOMEKYTOUHOU

arreccragum I110 AHCHOUIIIIMHC «MaremaTuka» SBIISIIOTCS PE3YJIBTATHI 06y‘-IeHI/I$I I10

JUCIHUIUINHE.
OueHoYHbII JIUCT Pe3yJbTATOB 00YUEeHHS IO AUCIHUILIUHE
YpoBeHb
chopmupoBaH
Kon HOCTH
KOMIIETEHINH 3HaHus Ymenus Hagbiku KOMIIETEHIH
Ha JaHHOM

yTane /
OLICHKA

OIIK - 5. Ha YpOBHE 3HAHMI: | Ha YPOBHE | Ha YPOBHE

Criocoben METOJIBI YMEHUI: HaBBIKOB:

UCII0JIb30BaTh CHUCTEMHOTO U | aHaJIU3UPOBAThH HaBBbIKAMU

OCHOBHBIE KPUTHYIECKOTO poOIeMHYTO BIIAICHUS

3aKOHOMEPHOCTH | aHAJIN3a; CUTYaLUIO KaK | METO/10JIOTHeH

, ICMCTBYIOIINE | METOTUKHU CHCTEMY, BBISIBIISISL | CHCTEMHOTO "

B TIpoliecce pa3paboTKu €e COCTAaBJIAIOIINE | KPUTUYECKOTO

W3TOTOBJICHUS CTpaTeruu U CBS3M MEXIy | aHaJIn3a

MAaIIMHOCTPOUTE | JeHCTBUI IS | HUMU; npoOIEeMHBIX

JBHBIX U3ACTHHA | BBIIBICHUS U | pa3pabaTbIBaTh ¥ | CHTYaIluii,

Tpedyemoro peleHus apryMEHTHPOBaTh | METOIUKAMHU

Ka4yecTna, poOIeMHON CTpaTeTHIo MIOCTAHOBKH IICJIH,

3aJJaHHOTO CUTYyalluy; pereHus OTpeIesIeHUs

KOJIMYECTBA TIPU poOIEMHOM croco6oB ee

HaMMEHBIINX CUTYyalluu Ha | IOCTHXXEHUS,

3arparax OCHOBE pa3paboTku

00I11€CTBEHHOI'O CHUCTEMHOI0 CTpaTerui
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Tpyzna | | TOAXOAA. | JICUCTBUM.

Ornenka no AUCUUILIIHHE (CpenHee apupMeTHIECKoe)

O1neHka «OTJIMYHOY» BBICTABIISIETCS, €CIIU CPEIHEE apU(PMETHUECKOE HAXOAUTCS
B MHTEpBaJe ot 4,5 10 5,0.

OreHKa «XOPOIIIO» BBICTABIISIETCS, €CIIH CpeHee apu(dMETHUECKOE HAXOIAUTCS
B MHTEpBaJie oT 3,5 1o 4.4.

Or1eHKa «yJIOBIETBOPUTEIHHOY» BBICTABIISIETCS, €CIIU CPEHEe apuPMeTHIeCcKoe
HaXoJIUTCSl B MHTEpBaJie ot 2,5 1o 3.4.

Ouenka «HEYIOBJIETBOPUTEILHO» BBICTABJISIETCA, ecnu cpenHee
apudMeTHIeCcKoe HaXoAuTcsl B uHTepBasie ot 0 1o 2,4.

[IpomexyTouHasi arrectanus oOydarouuxcsi B (opMme dK3aMeHa MPOBOIUTCS
M0 pe3yJabTaTaM BBIMOJIHEHUS BCEX BHUJOB y4eOHOW pabOThl, MPeTyCMOTPEHHBIX
y4eOHBIM IIJIAHOM MO JUCHUIUIMHE «MaremaTuka», MpU ITOM YUHUTHIBAIOTCS
pe3ynbTaThl TEKYIIEr0 KOHTPOJsS YCIIEBaeMOCTH B TeueHue cemecTtpa. OlieHka
CTENEHU JOCTHXKEHHUS OOyYaroIIMMUCS IUTAHUPYEMBIX pPE3ylIbTaroB OOy4YeHHUs IO
JUCLUUIUIMHE TPOBOAUTCSA TMPENOAABATENEM, BEAYIIMM 3aHATUS [0 JUCLHUIUINHE
METOAOM DJKCHEPTHOM oOueHkHu. llo wmroraM mnpoMeKyTOYHOM arTecTaluu I10
JUCLUUIUIMHE BBICTABISIETCS OLICHKA «OTIIMYHO», «XOPOIIOY», «YIOBIETBOPUTEIHHO
WU «HEYIOBIETBOPUTEIBHOY.

IkaJja oneHUBaHUA Onucanne

Brimonnens! Bce BUIbI y4eOHOW pabOTHI, MPeTyCMOTPEHHbIE yUeOHBIM
miaHoM. CTyAeHT J€MOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUHU,
HaBBIKOB  TPUBENEHHBIM B  Ta0MUIIAX  MOKa3arelied, omnepupyer
NpUOOPETEHHBIMH 3HAHUAMH, YMEHUSIMH, HaBBIKAMH, NMPHUMEHSET HX B
CUTYyallUsIX MOBBIIIEHHOW CIOKHOCTU. IIpu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYNTEIbHbIC OIIMOKH, HETOYHOCTH, 3aTPyAHEHHS IPU aHATNTHYECKIX
onepauusax, MepeHoce 3HAHWH M yYMEHHH Ha HOBBIE, HECTAaHIAPTHBIC
CHUTYaIHH.

OmIM4HO

BreimonHensl Bce BuAbl Y4eOHON paboOThI, MPeayCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyAeHT JEMOHCTPHUPYET HEIMOJIHOE, MPaBUIBHOE COOTBETCTBHUE
3HaHUH, YMEHHH, HABBIKOB NMPUBEACHHBIM B TaOIMIIAX MMOKa3aresiei, Inbo
€CJIM TP 3TOM OBLITH TOMYIIEHBI 2-3 HECYIIECTBCHHBIE OITHOKH.

Xopo1o

BeimonHeHsl Bce BHUIBI y4eOHOW pabOTHI, MPETyCMOTPEHHbIE yUeOHBIM
wiaHoM. CTyneHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHMH, B KOTOPOM
OCBEIIIEHA OCHOBHasl, HauOoJee BakHAasl 4acTb Marepuana, HO MPH ITOM
JIOIYIIIEHa OJJHA 3HAYNTEJIbHAs OIINOKA UM HETOYHOCTb.

VYII0BIETBOPUTEIBHO

He BeimmonHen oauH wunu  Oomee  BUAOB  ydeOHOUM  paboTHI,
MPEyCMOTPEHHBIX yUeOHBIM TUTaHOM. CTYICHT JEMOHCTPUPYET HEMOTHOE
COOTBETCTBUC 3HAHWI, YMCHHW, HABBIKOB NPUBEJACHHBIM B TaOIMIIAX
MoKaszarened, JIOMyCKAlOTCS 3HAYUTENbHBIC OIIUOKH, TMPOSBIISIETCS
OTCYTCTBUC 3HaHWI, YMEHHI, HABBIKOB IO Psy IOKa3aTelel, CTYIEHT
UCTIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHCHUS ITPH ONICPUPOBAHIH 3HAHUSIMH H

HeynosneTBopuTenbHo
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YMCHUAMU IIPpU UX IIEPEHOCEC HA HOBLIC CUTYAllUH.

7. DdnekTpoHHasi HHPOPMALNMOHHO-00pa3oBaTeJIbHAsA cpeaa

Kaxapiii oOygarormmiics B T€YEHHE BCETo Tepruona o0ydeHUs: 00eceunBaeTCs
WHMBUYyaIbHBIM HEOTPAHWYEHHBIM JIOCTYIIOM K DJEKTPOHHOW HH(OpPMAIMOHHO-
oOpazoBarenbHOM cpene UYebokcapckoro wuHctuTyTa ((unuana) MOCKOBCKOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA M3 JIFOOOW TOYKH, B KOTOPOM HMMEETCS JIOCTYN K

uH(POPMAIIMOHHO-TEJICKOMMYHUKaIMOHHOW cetn  «WHTepHer» (mamee — ceTh
«HTEpHETY»), KaK Ha TEPPUTOPHUH (PHIMaja, TaK U BHE €e.
OnexkTpoHHass HMH(POPMALMOHHO-00pa3oBaTeabHas Cpeaa — COBOKYNHOCTb

MH()OPMALIMOHHBIX U TEICKOMMYHUKAIIMOHHBIX TEXHOJOTUM, COOTBETCTBYIOIIUX
TEXHOJOTMYECKHX  CPEIACTB, OOECHNEYMBAIOUIMX  OCBOEHUE  OOy4arouuMucs
0o0pa30BaTeNIbHbIX POrPAMM B MOJHOM 00BEME HE3aBUCHMO OT MECTa HAXOXKIACHUS
o0y4Jaronuxcs.

DnexkTpoHHAas HHPOPMALMOHHO-00pa3oBarebHas cpesia 00eCceunBaeT:

a) OCTYM K y4eOHBIM TUIaHaM, pabo4yrM MporpaMMaM AUCIUIUIMH (MOIyJeh),
MPAKTUK, IEKTPOHHBIM YUYE€OHBIM H3JaHUSIM W AJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B pa00uuX MporpaMMax JUCIHUILUIUH (MOyJeH ), MPAKTUK;

0) GopMupoBaHHE >3IECKTPOHHOIO MOPTGHOINO OO0YyJAIOMIErocs, B TOM YHCIIC
COXpaHEHHE ero padoT M OLIEHOK 3a 3TH PaOOTHI;

B) duKcanuio xoaa 00pa3oBaTeIHbHOTO MPOIIecca, PE3yJIbTATOB MPOMEKYTOUHOM
arTecTalluy U pe3yJIbTaTOB OCBOCHHUS POTPaMMBbI OAKaIaBpHaTa;

I') IPOBEJICHUE YUEOHBIX 3aHATUM, MPOLEAYP OLEHKU PEe3ylbTaToB OOy4EHHS,
peanu3anus KOTOPBIX MPEAYCMOTpPEHa C MPUMEHEHUEM 3JIEKTPOHHOro OOy4YeHWs,
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH;

1) B3aUMOJICMCTBUE MEX]y YYaCTHUKAMH 00pa30BaTeIbHOTO MPOLECCa, B TOM
Yuclie CUHXPOHHOE W (WMJM) ACHHXPOHHOE B3aWMOJECUCTBUSI TOCPEACTBOM CETH
«HTEpHETY.

OYHKITMOHUPOBAHUE DJIEKTPOHHONU WH(OOPMAIIMOHHO-00Pa30BaTEIbHON CPEIbI
obecrnieunBaeTcs COOTBETCTBYIOLIUMU cpencTBaMu nH(}OPMAIIOHHO-
KOMMYHUKAIIIOHHBIX TEXHOJIOTUIA U KBaTU(UKAIHEeH paOOTHUKOB, €€ UCIIOJIb3YIOIINX
U TIOJIJICPKUBAIOIIHNX.

OyHKINOHUPOBAHUE AIIEKTPOHHON HH(DOPMALMOHHO-00Pa30BaATEIbHON CpPEIbI
COOTBETCTBYET 3aKOHOATeNbCTBY Poccuiickon denepanun.

OcHoBubiMU cocTaisirommu DMOC dunuana sBisitoTCS:

a) callt wuHcTHUTYyTa B ceTH VHTEepHET, pachoIOKEHHbIH TI0 aJpecy
www.polytech21.ru, https://chebpolytech.ru/ kotopslii o6ecrieunBaer:

- poctyn oOydalomuxcss K Y4YeOHbIM IUIaHaM, paboyuM MporpaMmmam
JTUCHUIUIMH, TPAKTUK, K HU3JAHUAM DJEKTPOHHBIX OMOIMOTEYHBIX CHCTEM,
AIIEKTPOHHBIM HH(OPMAIIMOHHBIM M 00pa3oBaTeIbHBIM peCypcaM, YKa3aHHBIX B
pabounx mnporpammax (pasmensl caiita «CBemeHuss 00 00pa3oBareIbHOM
OpraHu3alun»);

- nHpOpMUpOBaHUE 00yYaroIUXcs 000 BCeX M3MEHEHHUSIX yueOHOro mpoiecca
(HOBOCTHAs JIEHTA CaiiTa, JICHTa aHOHCOB);
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- B3aUMOJEWCTBHME MEXIYy Y4YaCTHHKaMH 00pa3oBaTeIbHOro Mpoliecca
(mompasznensl cailta «3a1arh BOMPOC TUPEKTOPY»);

0) oduuuanbHbIE SJEKTPOHHBIE aJpeca IMOAPA3JAEICHU M COTPYIHHUKOB
MHCTUTYTa ¢ SHaekc-momeHoM (@polytech2l.ru (cnMcok KOHTaKTHBIX JaHHBIX
nonpazaenennii Gunuana pazmenieH Ha opuuMaibHOM caiite Punmana B pasjene
«KoHTakTB», CIHUCKM  KOHTAaKTHBIX  O(QUIMAIBHBIX  AJIEKTPOHHBIX  JaHHBIX
npernojaBaresied  pasmenieHsl B monpasnenax  «Kadenpe») obecriedmBaroT
B3aMMOJICHCTBHE MEX]Ty YIaCTHUKaMH 00pa30BaTeIbHOrO MPOIEcca;

B) JUYHBIN KaOuHeT oOyuarorierocst (moprdonano) (BXoa B JUYHBIM KaOWHET
pasMenieH Ha odunmanbHoMm caiite dunuana B pasnene «CryaeHTy» mnoapasielie
«OnexkTpoHHas WHGOPMAIIMOHHO-00pa3oBaTelibHasl cpefa») BKIOYaeT B cels
nopTPOINO  CTYAEHTA, OHIEKTPOHHbIE BEIOMOCTH, PEUTHUHT  CTYIEHTOB U
o0ecrneunBaeT:

- (huKcanurio xo/1a 00pa30BaTENILHOTO MPOLIECCa, PE3yJIbTaTOB MPOMEKYTOUHOM
aTTecTalliu U pe3yabTaToOB OCBOCHUS 00Pa30BaTENbHBIX MIPOrpaMM 00yUJaIOLTUMHUCH,

- QopmupoBaHHE 3IEKTPOHHOTO MOPT(HOINO OO0YyJaroIIeTroCs, B TOM YHCIE C
coxpaHeHue paboT 00yUaromIerocs, peleH3uil U OIEHOK Ha 3TH padoThlI,

I) OJJICKTPOHHBIE OMOJMOTEKH, BKJIIOYAIONIME OJJICKTPOHHBIC KaTaJloTH,
MOJTHOTEKCTOBBIE JOKYMEHTHI W 00€CTIeUHBAIOIINE JOCTYI K Y4eOHO-METOIUIECKUM
MarepuaaM, BhIITYCKHBIM KBaJTU(PUKAIMOHHBIM padoTaM | T.11.:

Yeboxkcapckoro nacTuTyTa (hunuana) - <K MPBUCY

1) 2JEKTPOHHO-0MOMuoreunbie cuctembl (OBC), BKItOYaroue AIEKTPOHHBIH
KaTaJor U MOJTHOTEKCTOBBIE JIOKYMEHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pa3zoBarenbhas mwiatdopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) ardopma g posoro oodpazosanus [lomurexa -https://lms.mospolytech.ru/

K) cucteMa « AHTUILIaruar» -https:// www.antiplagiat.ru/

3) cucteMa »JeKTpoHHOro aokymeHTtoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEeHT0000poT Mex 1ty Dunnanom U YHUBEpCUTETOM;

n) cucrema «1C VYopasinenue BY3om OnextponHbiil nekaHar» (MoCKOBCKHI
MOJTUTEXHUYECKUN YHUBEPCUTET) oOecrieunBaeT (hukcamuo xoaa oOpa3oBaTeIbHOTO
nmpoliecca, pe3yiabTaToB IMPOMEKYTOYHOM arTecTalid U pe3yJbTaTOB OCBOCHUS
00pa30BaTeNIbHBIX MPOTPaMM 00yHaAOIIIMUCS;

k) cucrema «POLYTECH systems» oOecneunBaer uHGOPMAIMOHHOE,
JOKYMEHTaJIbHOE  aBTOMATU3UPOBAHHOE  COIPOBOXKIEHHE  0Opa30BaTEIbLHOTO
nporecca;

) cucreMa «AOUTYpUECHT obecreuynBaer JIOKyMEHTAJIbHOE
aBTOMAaTHU3MPOBAHHOE COMPOBOXKICHUE pabOThI MPUEMHON KOMUCCUU

8. IlepeyeHb OCHOBHOW M [IONOJHHMTEJILHON Y4YeOHOHl JUTEpaTyphl,
HEe00X0AUMOM )i OCBOCHUS U CHUIIINHBI

OcHoBHag auTeparypa

1. [Iunaues, B.C. Beicmias maremartuka. llomnbeiii kypc B 2 T. Tom 1 :

yueonuk 115 By30B / B. C. llunaves ; mox penakmueit A. H. Tuxonosa. — 4-e usn.,
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ucnp. u jgomn. — Mocksa : M3narensctBo HOpaiit, 2025. — 248 c. — (Bricuiee
obOpazoBanue). — ISBN 978-5-534-07889-3. — Tekcr : DICKTpOHHBIN //
Oo6pazoBarensHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537837.

2. Hwunaues, B. C. Beicmas maremaruka. [lomssiii kypc B 2 T. Tom 2 :
yueOHuk ais By30B / B. C. lllunaues ; non penakuueit A. H. Tuxonosa. — 4-e usn.,
ucnp. u pon. — Mocksa : MznarensctBo [Opaiit, 2025. — 305 c. — (Beiciiee
obOpazoBanue). — ISBN 978-5-534-07891-6. — Tekct : DJIEKTPOHHBIN //
O6pa3zoBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537838.

3. boromonor, H. B. Maremaruka : yueOnuk juis By30B / H. B. boromosnos,
I1. 1. CamoiineHko. 5-e u3n., mepepad. u qon. — Mocksa : U3narensctBo FOpaiir,
2025. — 401 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-07001-9. — Texkcr :
aNeKTpoHHBIM //  O6pazoBarenbHas 1miatdopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/535729.

JlonoTHUTEIbHAS JTUTEepaTypa
1. byrpos, f.C. Bricmas maremaruka. 3aJaqHuK : yuyeOHOe Mmocobue is

By30B/ S. C. byrpoB, C. M. Hukonbckuii. — Mocksa : WzmarensctBo HOpaiir,
2025. — 192 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-9916-7568-0. — Texkcr :
aneKTpoHHBIM //  OOpazoBarenbHas mmiatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/536744.

2. Maremaruka namns SKOHOMHUCTOB. [IpakTukym : ydeOHOe mocoOue aJis
By30B / O. B. TarapuukoB [u np.]; nox oOmel pemakuueit O. B. TarapuukoBa. —
Mocksa : UzparensctBo HOpaiit, 2025. — 285 c.— (Bbicmiee oOpa3zoBanue). —
ISBN 978-5-9916-8868-0. — TekcT : anekTpoHHbIi / O0pa3zoBaTenbHas miargopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/536181.

3. boromonog, H. B. Maremaruka. 3agaun ¢ pemieHUsIMH : ydeOHOE 1mocodue

nis By3oB/ H. B. boromonoB. — 2-e wu3n., mepepab. u jgom. — Mockaa :
UznarensctBo FOpaiit, 2025. — 755 ¢. — (Boicmiee o6paszoBanue). — ISBN 978-5-
534-16210-3. — Tekcr : snexTpoHHbId // OOpaszoBarenpHas miatdhopma FOpaiT

[caiiT]. — URL: https://urait.ru/bcode/544898 .

[lepuoauka
1. Hayunblli nepuoanueckuii xypHan «BectHuk HOxHo-Ypanbckoro

rocynapctBeHHoro yHusepcutera. Cepus «BpluucnurenbHas MareMaTuka U
uHpopmaruka»: Haydnbeiii peneHsupyembiidi >KypHal. https://vestnik.susu.ru/cmi -
TekcT: 3JIeKTPOHHBIN.

2. W3Bectus BeicuX yueOHbIX 3aBeaeHuid. [loBomxkckuil peruon. duznko-
MateMatuuyeckue Hayku / https://izvuz_fmn.pnzgu.ru/page/9761.

9. NpodeccrnoHanbHbie 6a3bl AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIE CUCTEMbI

[IpodeccuonanpHas 6a3a

Hudo Malus O IIPpaBe COOCTBEHHOCTH (pEKBHU3HUTEI JOTOBOpA
JaHHBIX U I/IH(I)OpMaI_[I/IOHHO- (1) P P (p A p )
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CIIPaBOYHEIC CUCTCMEI

CoBepIIeHCTBOBaHHUE o0Opa3zoBaHHS u WH)XEHEPHOU
NESATEIbHOCTH BO BCEX HUX TMPOSBICHUSX, OTHOCSIIMXCS K
y4eOHOMY, HayYHOMY M TEXHOJIOTUYECKOMY HaIpaBJICHUSM,
BKJIFOYAs TMPOIECCHl  NPEMOJaBaHUsl, KOHCYJIBTUPOBAHUS,
Accomnanus  WH)XEHEPHOTO | UCCIICIOBAHUs, pa3pabOTKA MHKEHEPHBIX PEIICHHUN, BKIIFOYAs
oOpazoBanust Poccun He(TEera3oByl0 OTpaciib, TpaHC(hepa TEXHOJOTHH, OKazaHUs
http://www.ac-raee.ru/ IIUPOKOTO CIIEKTpa 0Opa30BaTEeNIbHBIX YCIYT, OOECIeYeHUs
CBs3el C OOIIECTBEHHOCTHIO, TPOU3BOACTBOM, HAyKOH H
UHTETPAallMd B MEKAYHApOJHOE HaydyHO-00pa30oBaTeIbHOE
MIPOCTPAHCTBO.

CBOOOIHBIN JJOCTYII

Hayunast snexkrponHast Oubmuorexka eLIBRARY.RU - »s10
KpYMHEUINi poccuickuil MH(OPMAMOHHO-aHATUTUIECKUT
mopran B OONAaCTH HAyKH, TEXHOJOTHH, MEIUIUHBI |
o0Opa3oBaHUs, COAepKAIIUNA JOKIAIbl U MOJHbIE TEKCTHI Oojee
26 MIH HayuyHBIX cTaredl M NyOnuKanui, B TOM YHUCIE
JNEKTPOHHBIE Bepcuu Oojee 5600 pOCCHICKUX HAy4YHO-
TEXHUYECKUX JKYPHAJIOB, U3 KOTOPHIX Oosiee 4800 xypHaoB B
OTKPBITOM JIOCTYIIE€ CBOOOIHBIN JOCTYI

Hay4Hasi JICKTPOHHAs
oubnuoreka Elibrary
http://elibrary.ru/

@enepanbHbiii  mopran  «Poccuiickoe  oOpa3oBaHue»  —
YHUKaJIbHBII HHTEpHET-pecypc B cepe 00pa3oBaHUs U HAYKH.
E>xeHeBHO TyONMKYyeT camble aKTyaJbHbIE HOBOCTH, aHOHCHI

denepanbHbIii nopTan | cCoObITHH, MH(OPMALIMOHHbBIE MaTepUabl Ui IIUPOKOTO Kpyra
«Poccniickoe yuTatesnied.  ExeHenenbHO Ha  mopTaje  pa3sMEIlarTCs
o0Opa3oBaHHe» [DIEKTPOHHBI | KCKIIO3UBHBIE  MaTepUallbl, MHTEPBBIO C  BEAYLIUMH
17| cneguaicraMmm — IneaaroraMmu, IICUXOJIOraMH, YYCHBIMU,

pecypc] — http://www.edu.ru | penopTaku U aHAIUTUYECKUE CTATHU.

Yurarenu MONydYaroT JOCTYN K HOPMAaTWBHO-TIPABOBOW Oasze
chepsl 00pa3oBaHUS, OHM MOTYT TIOJNIB30BAThCS CAMBIMH
Pa3IMYHBIMH TIOJIE3HBIMU CEPBUCAMHU — TaKUMH, KaK OHJIAIH-
TECTUPOBAHHUE, OMPOCHI 10 AKTYaJILHBIM TEMaM H T.JI.

HasBanue Coxkpaménn | OpraHu3anuoOHHO- Otpacab OduuuaabHbIH
OpPraHu3auMu | Oe Ha3BaHHUe npasosasi gopma (obnacTn cair
AeATeJIbHOCTH)

POCCUMCKU | PocCHHO HEeTMpPaBUTEILCTBEHHO | TBOpueckuii Coro3 | http://rusea.info
1 CO103 e, HE3aBUCHUMOE | OOIIIECTBEHHBIX
HAyYHBIX U 00I1IECTBEHHOE HAyYHBIX, HAYIHO-
WH)XCHEPHBIX 00beIUHEHHE TEXHUYECKHUX,
00IIIECTBEHHBIX WH)KCHEPHBIX,
00beqUHEHNH SKOHOMMYECKHUX
00beAMHEHNH,
SIBJISTFOIIIMIXCSI
IOPUIHYE CKUMH
JIMLIAMH,
CO3JaHHBIN Ha
OCHOBE OOIIIHOCTHU
TBOPYECCKUX
npodeccuoHaNbH
BIX HHTEPECOB
YYCHBIX,
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MHXEHEPOB H
CHELHAIIUCTOB ISt

Poccutickuit PCHU
COI03
WHXCHEPOB

peanu3anumn
oommx 1ened wu
3aad.
Ob6mmepoccurickas 3amura 00Immux http:/
00IIIeCTBEHHAS WHTEPECOB U POCCHUNCKU-
OpraHu3aIus IOCTHIKEHUS COI03-
«Poccuiickuii coro3 YCTaBHBIX LieJIeH HHXKEHEPOB.pd/
WH)XXEHEpOB» (nanee | 0ObETUHUBIIMXCS
umenyemas «Coro3») | Tpax/aH,
SIBJISICTCS OCYIIECTBIISIOIINX
OCHOBAaHHBIM Ha CBOIO
YJICHCTBE JIeITeIIbHOCTh Ha
00I11eCTBEHHBIM TeppuTOpuu OoJee
00bEIUHEHUEM, [IOJIOBHHEI
CO3JJaHHBIM B (hopMe | CyOBEKTOB
00111 CTBEHHOM Poccuiickoii
OpraHu3aluu Denepanuu

10. NporpammHoe obecneyeHne (AULEH3MOHHOE M CBOBOAHO pacnpocTpaHAemoe),

ncnonb3lyemoe npn ocywectBneHnmn o6pa3OBaTeanoro npouecca

Aynutopust

[IporpammHuoe
obecrieyeHre

WNudopmanus o npase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOpa, HOMEP JIMIIEH3UH U T.].)

Ne 1126 ITomemienue ans
CaMOCTOSITENIbHOM pabOThI
oOyyaronmxcs

Kaspersky Endpoint Security
Ut Ou3Heca — PacimpeHHBIN
Russian Edition. 150-249 Node
2 year Educational Renewal
License

CyOnuIeH3nOHHBII TOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc norosop NeJI03 ot 30.05.2012) ¢
JorcornameHusmMu ot 29.04.14 u
01.09.16
(OeccpouHast THUIICH3U)
AdobeReader cBOOOIHO pacpoCTpaHIeMOe

mporpamMMHOe obecrieueHue (Oeccpounas
JIUTICH3HS)

T'apanT- cripaBo4HO-TIpaBOBas
cucreMa

Jlorosop NeC-002-2025 ot 09.01.2025

Yandex Opayzep

CcBOOOTHO pacrpocTpaHseMoe
mporpaMMmHoe obecrneucHue (0eccpoyHas
JIUICH3USA)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMEDp IHLEH3Uuu-42661846 ot
30.08.2007) ¢ nomcornameHus M| OT
29.04.14 1 01.09.16 (beccpounast
JIUICH3USA)

MTC JIunk

JoroBop Ne2/2026 (091 168.EI1/26) ot
27.03.2026
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AIMP OTCYECTBECHHOE CBOOOTHO
pacmnpocTpaHsIeMoe IPOrPaMMHOE
obecneuenne (OeccpodHast JINICH3HS)

Ne 1206 Yuebnas aynuropust uist Kaspersky Endpoint Security CyOIUIICH3HOHHBIH JIOTOBOP
IIPOBEICHHS yICOHBIX 3aHSTHIA Ui Ou3Heca — PacimpeHHbIi Ne977 1049.EI1/25 ot 10.12.2025

BCEX BIIOB. I MOTPEHHEIX Russian Edition. 150-249 Node
ce 0B, MPEAYCMOTPE 2 year Educational Renewal

IIPOrpaMMOM CPEIHEro License

npogeCccCHOHATBLHOTO

obGpasoBanus/6akanaspuara/ Windows 7 OLPNLAcdmc norosop NeJI03 ot 30.05.2012) ¢
JoncornamenusMu ot 29.04.14 u

CHeIMalInTeTa/ MaruCTPaTypPhl, 01.09 16

OCHaIeHHasi 000py/I0BaHUEM U (GeccpodHas THIEH3Hs)

TEXHUYCCKHUMH CPEICTBAMH MTC JIunk Horosop Ne2/2026 (091 _168.EIl/26) ot

00y4eHHs1, COCTaB KOTOPBIX 27.03.2026

onpe/enseTcs B pabodnx Yandex Opayzep CB000/1HOE pacnpocTpaHsieMoe

MPOrPAMMAX JHCIJHTITHE Eﬁzzﬁﬁgﬁoe obecneyenue (beccpounas

(Momyneit)

Kabuner maremaTniecKux AIMP OTEYECTBEHHOE CBOOOTHO

JTUCIUIUINH pacnpocTpaHseMoe IporpaMMHoOe

obecnieueHne (OeccpoTHasT JIUTICH3HS)

11. MaTepMaﬂbHO-TeXHW-IeCKOG obecneyeHune ANCLUUNNTNHDI

[lepeueHb OCHOBHOTO 00OPY/IOBaHUS U

Tun 1 HoMep noMeleHus
TEXHUYECKUX CPEACTB 00yUeHus

O0opynoBaHue: KOMIUIEKT MeOesnH 1Sl yueOHOro

mpoIecca,
ITomemmenne Il CaMOCTOSTENBHON — PAOOThI | Texuuueckne cpencTa oGydeHMs: KOMIBIOTEpHAs
06yIIaIOHJI/IXC}I TCXHHKA C BO3MOXXHOCTBIO IIOAKIIOYCHUS K CETH
Ne 11206 (E qe601<capbl, yiL K.Macha. 60) «nTepuer» W obecnedeHWEeM — IOCTyna B

AIIEKTPOHHYIO  MH(POPMAIIOHHO-00pa30BaTENEHYIO
cpeny Punnana

YuyeOHast ayauTOpHsl JJI TPOBEACHUS Y4EOHBIX

3aHATHII ~ BCEX  BHIOB,  IPETyCMOTPEHHBIX
mporpaMMoil  cpefHEro  HpOQeCcCHOHATBHOIO
o6pa3zoBanus/6akanaBpuara/ crienpanuTera/ | O00pyIOBaNHE: KOMIUIEKT Meberu 1ist yueGHoro

rporiecca; 1ocka yaeOHas; CTEHIbI
MarucTpaTypbl, OCHalleHHas O00OpyIOBaHHEM U port A Y ’ A
TexHUYeCcKHe cpeyicTBa OOYyYCHUS: KOMITBIOTEPHAA

TEXHHYSCKHUMH CpEJCTBAMHU  OOydYeHHUs, COCTaB TexHIKa: . oBopynoBaHHe
KOTOPBIX OIPENEIAETCS B PabOYUX IPOrPaMMaX | (mpoekTop, SKpa)

JTUCIIUTIINH (MOTYJICH )

KabuneT MareMaTHYeCKUX TUCHUIIINH

Ne 1206 (. Yeboxkcapsl, yi. K.Mapkca. 60)

12. Meroauyeckue YyKazaHusi JIsi O00y4aloIerocss M0 OCBOEHHUIO
AMCHHUILINHBI

Memoouueckue ykazanus 014 3aHAMUN 1eKYUOHHO20 MUnaA

B xome JmeKIMOHHBIX 3aHATHH  oOydJaromemycs HEOOXOAUMO BECTH
KOHCTICKTUPOBAaHME Yy4eOHOTO Marepuana, oOpaliarh BHUMaHHE Ha KaTeTOpPUH,
(bOpMYITUPOBKHU, PACKPHIBAIOIINE CONEPIKAHNE TE€X WIIM WHBIX SBICHUN M MPOIECCOB,
HAY4YHbIE BBIBOJIbI U MMPAKTUUYECKUE PEKOMEH/IAlIUH.

HeoOxonuMo 3amaBarth NpEnojiaBaTesii0 YTOYHSAIONIUME BOMPOCHl C LEIbIO
VSCHEHUSI TEOPETUUYECKUX  TIOJIOKEHMM, pa3pelieHusi CHOPHBIX  CUTYaIluil.
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[lenecooOpazno  nopabarbiBaTh CBOM  KOHCHEKT JIEKIMM, Jejlas B  HEM
COOTBETCTBYIOIIME 3allUCH W3 OCHOBHOM W JIONOJHHUTEIBHOW JIMTEPATYPHI,
PEKOMEH/IOBAaHHOW TpernojaBaTesieM M MPeIyCMOTPEHHOW yueOHOW mporpammon
JUCHUTIAHBI.

Memoouueckue ykazanusa 014 3aAHAMUN CEMUHAPCKO20 (NpaKmu4eckozo)
muna.

[IpakTuyeckue 3aHATUS MO3BOJSIOT Pa3BUBATh y OOYYaIOLIErOcs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHUE, YMEHUE CaMOCTOATEIbHO H3yyaTb JIUTEPaTypy,
aHAJIM3UPOBATh MPAKTHUKY; Y4aT YeTKO (DOPMYIHPOBATH MBICIIb, BECTU JUCKYCCHIO, TO
€CTh MMEIOT HCKIIIOUHUTENIbHO Ba)XHOE 3HAUYEHHE B PAa3BUTHH CaAMOCTOSTEIBHOIO
MBIIUICHHUS.

[ToaroroBka K MpakTHUYECKOMY 3aHATHIO BKJIIO4YaeT naBa »Tana. Ha mepBom
JTarne OOydalolIUiiCsl IUIAHUPYET CBOIO CAMOCTOATEIbHYIO paboTy, KoTopas
BKJIIOYAET: YSICHEHHE 3aJlaHHsl Ha CaMOCTOSTENbHYIO0 paboTy; moadop OCHOBHON U
JOMOJTHUTENIBHONM  JINTEPaTyphl;  COCTaBIEHUWE IUIaHAa paboOThl, B  KOTOPOM
OIPEAEIIAIOTCS OCHOBHBIE MYHKTBI MpEACTOse noaroroBku. CocTaBieHue IiaHa
JUCUUIUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B paldoTe.

Bropoii aTan BKIIOYAET HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHSATHIO, KOTOpas
HAUMHAETCS C HW3Y4YeHHs] OCHOBHOW U JIOMOJIHUTENbHON JuTeparypbl. Ocoboe
BHUMAaHHE MPU 3TOM HEOOXOUMO OOpaTUTh Ha COJEPKAHUE OCHOBHBIX MOJIOKEHUHN U
BBIBOJIOB, OOBSCHEHHE SIBJICHUN W (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPUIIOKEHUS
paccMaTpuBaeMbIX TEOPETUUYECKUX BOMPOCOB. Jlayee ciieqyeT mOAroTOBUTH TE3UCHI
JUISL BBICTYIUJICHUH 1O BCEM Y4YeOHBIM BOMPOCAaM, BHIHOCHMBIM Ha TMPAKTUUYECKOE
3aHATUE WA MO TEME, BHIHECEHHOM Ha JUCKYCCUIO (KpyIIbId CTOJ), IPOAYyMarh
IPUMEPH C TIEJIbI0 OOECIICUCHUS] TECHOM CBSI3M M3Yy4yaeMOW TEMBI C pealbHOMN
YKU3HBIO.

[oToBsiIch K JOKJIAaAy WM BBICTYIUICHHIO B paMKaX HUHTEPAKTUBHOU (POpPMBI
(auckyccus, Kpymiblil CTOI), PU HEOOXOAUMOCTH CIIETYET OOPaTUTHCS 3a MOMOIIbIO
K MPENOAAaBaTeNIo.

MemoouuecKkue yKazanusa K camocmoamenvHoi padome.

CamocrosTenbHass paboTa 0Oy4aromlerocsi SIBISETCS OCHOBHBIM CPEICTBOM
OBJIQJICHUSI Y4€OHBIM MaTepuajoM BO BpeMs, CBOOOJHOE OT 00sI3aTEeNIbHBIX YUEOHBIX
3ansaThil. CamocTtosiTenbHass paboTra o0Oydarolierocss HaJl YCBOCHHEM Y4eOHOro
MaTepuana 1o Yy4eOHOM JUCHUIUIMHE MOXKET BBINONHATHCS B OHOIMOTEKE
YHUBEPCUTETA, yUeOHbIX KaOMHETaX, KOMIBIOTEPHBIX KJIaccaX, a TAKXKE B JIOMAITHUX
ycnoBusix. CopepKaHMe U KOJUYECTBO CaMOCTOSITENIBHON paboThl 0Oydarolierocs
ompezenseTcss y4eOHOW MPOrpaMMON JUCITUIUIHHBI, METOAUYECKUMU MaTepHuallaMu,
MPAKTUYECKUMHU 3aJJaHUSIMU U YKa3aHUSAMU IIPENoaBaTeIIs.

Camocmoamenvnas padoma é ayOumopHoe 6pems MOMHCem GKII0UAMb:

1) koHcHexkTupoBaHUE (COCTaBICHHE TE3UCOB) JIEKIUH;

2) BBINOJHEHHUE KOHTPOJIBHBIX paloT;

3) peuieHue 3aaay;

4) paboTy CcO CIIPaBOYHOU U METOAUYECKOM JIUTEPATYPOI;

5) paboTy ¢ HOpMaTUBHBIMH MPABOBBIMU AKTAMH;

6) BBICTYIUICHUS C JAOKJIaJJaMU, COOOIICHUSIMU HA CEMUHAPCKUX 3aHATHSIX;
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7) 3amMTy BBITOJHEHHBIX padoT;

8) ydactTe B ONEpPaTUBHOM (TEKYIIEM) OINPOCE IO OTIAEIbHBIM TEeMaMm
M3y4aeMOMN JUCLUIUINHBL

9) yuactue B coOeceqoBaHUSX, AEJIOBBIX (POJNEBBIX) Hrpax, AUCKYCCHSX,
KpPYIJIbIX CTOJIaX, KOH(EePEeHHUSX;

10) yyactue B TECTUPOBAHUU U JP.

Camocmoamenvnaa padoma 60 6HeayOUmMOPHOE 6PEMA MOMCEM COCHOAMD
uz:

1) moBTOpeHMs JIEKIIMOHHOTO MaTepHaa;

2) TONATOTOBKHU K MPAKTUYECKUM 3aHSITHSIM;

3) wu3ydeHwus yueOHOU U HAYYHOU JTUTEPATyPHI;

4) wW3y4YeHUs: HOPMATHBHBIX MPABOBBIX aKTOB (B T.U. B AJIEKTPOHHBIX 0Oa3ax
JTAHHBIX );

5) pelieHus 3a1a4, ¥ MHBIX TPAKTUYECKUX 3aJaHUN

6) TOArOTOBKM K TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSIM YCTHBIX JOKJIATO0B (COOOIIEHNU);

8) MOATrOTOBKM JOKJIAJO0B IO 3a/IaHUIO0 MPETOAABATENS;

9) BBINOTHEHUSI KyPCOBBIX padOT, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM;

10) BbIeNIEHHST HAnOoJee CIOKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3ydaeMoOu
TeMe, ITOJyYeHHE Pa3bICHEHUH W PEKOMEHJAlM{d 1O JIaHHBIM BOMNpPOCAM C
MIPENOIaBaTeNIIMU HA KOHCYIbTAIUSX.

11) npoBefieHUsT CaMOKOHTPOJISI IyTEM OTBETOB HA BONPOCHI TEKYIIETO
KOHTPOJISI 3HAaHUM, PEUIEHUS MPEJACTABICHHBIX B JAHHOM MPOrpaMMe 3ajia4, TECTOB,
HANMCaHUs JOKJIAI0B 10 OTAEIBHBIM BOIIPOCAM U3y4aeMOM TEMBI.

Texkymmii KOHTPOJIb OCYIIECTBISETCS B (POPME YCTHBIX, TECTOBBIX OIPOCOB,
JTOKJIAJI0B.

B ciydae mporyCKoB 3aHATHI, HATWYHS MHAWBHUIyaIbHOTO rpaduka o0ydeHus
U JUIA 3aKpEIUICHHs] MNPAKTHYECKUX HABBIKOB CTYIAEHTaM MOTYT OBITh BbIIAHBI
TUIIOBbIE MHAMBUAYaJbHbIE 3aJaHUs, KOTOpbIE JOJDKHBI OBITh CHAHBI B
YCTAHOBJICHHBIN PENOABATEIIEM CPOK.

13. OcobeHHOCTH peaM3auvM JUCHUIUIMHBI JJIS WHBAJIUIAOB M JHI C
OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyueHue 1Mo JaHHOM AUCUMIUIMHE WHBAIMJOB M JIUI C OIPaHUYEHHBIMU
BO3MOXKHOCTAMH 3710p0Bb (n1aniee OB3) ocyiiecTBisieTcs: mpernoiaBareyieM ¢ y4eToM
O0COOCHHOCTEH MCUXO(PU3NYECKOrO Pa3BUTHS, HHIMBUIYaJbHBIX BO3MOXKHOCTEH U
COCTOSIHMSI 3I0POBbSI TAKUX O0YyHaIOIIHUXCA.

Jlsis CTYIEHTOB C HAapyLIEHUSIMU ONOpPHO-ABUTaTeNbHON QyHkunu u ¢ OB3 mo
CIlyXy TpEeAyCMaTpPUBAETCS COMPOBOXKIACHUE JIEKIMH W TNPAKTUYECKUX 3aHATUH
MYJIBTUMEIUUHBIMU CPEICTBAMHM, PA3JaTOYHBIM MaTEPHUATIOM.

JIna  crynentoB ¢ OB3 mno 3peHuro mpeaycMarpuBacTCs NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHIIEHHS OCTAaTOYHOTO 3pEHHs, a TaKXKe MpeayCMOTpEeHa
BO3MOXKHOCTh Pa3pabOTKH ayJMOMaTepHaIOB.

[lo nmanHOM nucuMIUIMHE OOyYe€HHWE WHBAIUIOB M JIMI[ C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMM 370POBbSI MOXKET OCYIIECTBIISITBCS KaK B ayIUTOPUM, TaK U C
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WCIIOJIb30BAHMEM  DJJICKTPOHHOW  MH(GOPMAIIMOHHO-00PAa30BaTeIbHON  CPEIbI,
00pa30BaTeIbHOTO TTOPTaja M JEKTPOHHON MOYTHI.
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JIUCT JOTNOJIHEHUN Y U3BMEHEHUI
paboueii MporpaMmbl TUCIUTIIMHBI

Paboyass mporpamMma JIUCUMIUIMHBI pPacCMOTpEeHa, OOCYKJIeHa U OJ00peHa s
ucnonHenusa B 202 -202  yyeOHOM rojy Ha 3aceiaHuM Kadenpbl, OIpOTOKoJ Ne
OT «« 202 r

BHecensl JOITOJIHCHUA M U3BMCHCHUA

PabGouass mporpamMma JUCHUIUIMHBI PAacCMOTpPEHA, OOCyXjaeHa W ojoOpeHa s
ucrionHenus B 202 -202  ydeOHOM roay Ha 3aceinaHuu Kadenpsl, TpoTokos Ne
OT «« 202 .

BHecensl JOITOJIHCHU M1 U3MCHCHUA

Pabouasi mporpamma AHCHUIUIMHBI PAacCMOTpPEHa, OOCYXIAEHa M omoOpeHa auis
ucnonHenua B 202 -202  y4yeOHOM roiy Ha 3acelaHud Kadenpbl, IpOTOKoJ Ne
OT «« 202 r©

Brecennl JOITOJIHCHUS U U3MCHCHUA

PaGouass mporpamMma JIUCHUILIUHBI pPacCMOTpeHa, OOCYXKJeHa U oJoOpeHa s
ucnoiaHenus B 202 -202  ydeGHOM roAy Ha 3acelaHuu Kadenpsl, DpoTokosa No
OT «« 202 r

BHaecensl JOITIOJIHCHUSA M1 U3MCHCHUA
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