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PaGouast mporpamMmMa JUCITUTUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- denepanbHBIN rOCYIapPCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT 11O
HanpasiaeHuto noarotoBku (cnenuanbHocTr) 08.03.01 «CTpouTensCcTBO» U YPOBHIO
BhICIIEr0 oOpa3oBanus bakanaBpuat, yTBepkAeHHbIA TpruKazoM MUHOOpHAYKH
Poccuu ot 31.05.2017 Ne 481 (nanee — ®I'OC BO);

- y4eOHBIM IUJJAHOM OYHO-3a04HOM (HOpMbI OOyUYEHHsI IO HaIpaBJICHUIO
noarotoBku 08.03.01 «CtpouteascTBOY.

PaGouast mporpamMmmMa AMCIMIUIMHBI BKIIIOYAET B CEOS OIEHOYHBIC MaTepHaIbl
JUISl IPOBEICHUST TEKYIIETO0 KOHTPOJISI YCIEBAEMOCTH U MPOMEXYTOUHON aTTECTAINU
no auctuiuimHe (m.8 @OHA OIEHOYHBIX CPEACTB Ji MPOBEIACHUS TEKYIIEro
KOHTPOJSl YCIIEBAEMOCTH, IPOMEKYTOUYHOM AaTTECTAllUM [0 UTOTaM OCBOCHHUS
THCITUTLIIAHBI )

ABTOp KVHBHI/IHa TaTpsiHa AJ'IGKC&HIIDOBH&, KaHauaaT d)I/I3HKO-
MAaTCMATHYCCKHMX HAVK, JOICHT Kad)eI[DBI HHd)ODMaI_[I/IOHHBIX TEXHOJOT UM,
QJICKTPOIHCPI'CTUKH B CUCTCM VYIIPABJICHHA

(vkazams OHO, yuenyro cmenens, yueHoe 36anue uiu Q0IAICHOCHb)

[Iporpamma omoOpena Ha 3acemanun  Kadeapbl  MHDOpMaIMOHHBIX
TEXHOJIOTHH, DJIEKTPOIHEPIeTUKH M CcUcTeM yrpasieHus (mporokoia Ne 10 ot

14.05.2022 r.).



1. IlepeyeHbr NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHS] MO IMCHUIINHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBIMH pe3yJibTaTaMH OCBOEHHUsI 00pa3oBaTeIbHOM
nporpammsl (Llesim ocBOeHUs TUCUHMIIIIMHBI)

1.1. Lensimu ocBOEHUS TUCHUILIMHBEI « MaTemaTuka sSBISIOTCA:

— Pa3BUTHE JIOTUYECKOI'O U AIITOPUTMUYECKOIO MBIIIIJICHHUS,

— TOBBILICHUE YPOBHS MATEMATHYECKON KYJIbTYPBHI;

— OBJAJCHHE COBPEMEHHBIM MAaTEMAaTUYECKUM annapaTroM, HEOOXOIUMBIM IS
U3yYEHUs ECTECTBEHHOHAYYHBIX, OOLIENPO(ECCHOHATIBHBIX M  CHEIUAJIbHBIX
JVCLUIUINH;

— OCBOCHHE METOJ0B MaTeMAaTUYECKOI'0 MOJEIUPOBAHNUS,

— OCBOCHHE ITPUEMOB IIOCTAHOBKHU U PEUICHUS MATEMAaTUYECKUX 33124

— OpraHu3ainusl BBIYUCIUTENBHOW OOpabOTKH pPE3yNbTaTOB B MPHUKIAIHBIX
UHXCHEPHBIX 3aJayax.

3aayaMu OCBOCHMSI JUCIUIUINHBI « MaTemaTukay sBISIOTCA:

— U3yYEHHE OCHOBHBIX IOHATUM BbICILIEH MaTEeMAaTUKH;

— OCBOEHUE METOJOB PEIICHHs 3a]ay JUHEHHOW anreOpbl, aHATUTHYECKOU
reOMeTpHUH, MaTEMAaTHYECKOTO aHaln3a, MU PepeHIInanbHbIX YPaBHEHUI;

— TpuoOpeTeHNEe HABHIKOB PEIICHUS KOHKPETHBIX KJIACCOB 3a/ad JIMHEWHOM
anreopsl, aHAJINTUYECKOU reoMeTpuH, MaTeMaTHYECKOT0 aHaJu3a,
nuddepeHnnanbHbIX YpaBHEHUMH;

— OBJIaJICHUE KOHKPETHBIMH MAaTEMaTUYECKUMH 3HAHUAMHU, HEOOXOIUMBIMU
JUTS U3YYECHHSI KyPCOB 110 TEOPHH BEPOSITHOCTEH, MaTEMaTHUYECKON CTAaTUCTHKE.

1.2.  Ob6nactu  npodeccuoHaTbHON  AesaTenbHOCTH  U(WiaM)  cdepsl
npo(ecCHOHAbHON ~ JEeATENBHOCTH, B  KOTOPBIX  BBIMYCKHHKH, OCBOMBIIIHE
POrpaMMy, MOTYT OCYIIECTBIISTH MPOPECCHOHATBHYIO ACSITEIbHOCTD:

16 CTpouTenbCTBO H KUJIUIIHO-KOMMYHAJIbHOE XO35UCTBO (B cdepe
WHKCHEPHBIX W3BICKAHUN JUIs CTPOUTENCTBA, B cepe MPOCKTUPOBAHMUS,
CTPOUTEIHCTBA U OCHAIICHUSI 0OBEKTOB KalUTAIBLHOTO CTPOUTEIHCTBA U JKUIIUIITHO-
KOMMYHAQJIBHOTO XO3MMCTBa, B cdepe TEXHUYECKON OIKCIUTyaTallud, PEMOHTA,
JEMOHTaXXa W PEKOHCTPYKIUU 3JaHUM, COOPYXEHUH, OOBEKTOB KIJIUIIHO-
KOMMYHAJILHOTO XO3SIIICTBa, B cepe MPOM3BOJICTBA M MPUMEHEHHUS CTPOHUTEIIBHBIX
MaTepUaIOB, U3AEIUN U KOHCTPYKIIHI).

1.3. K OCHOBHBIM 3alauamM H3Yy4YE€HUS] JUCIMUIUIMHBI OTHOCUTCA MOATOTOBKA
oOyJarommxcsi K  BBIMIOJHEHUIO TPYJIOBBIX (YHKIMA B  COOTBETCTBUU C
npodeCcCUOHAIbHBIMU CTaHIapTAMMU:



HaumeHnoBanue
npogeccuoHAIbHBIX
crangaproB (IIC)

Kon, HanmeHoBaHue 1
YPOBeHb KBaJIMpuKaAumn
OT®, Ha koTopbie

Kon 1 HanMeHoOBaHuEe TPYAOBBIX
(pyHkuuii, Ha KOTOpbIE
OPHEHTHPOBAHA NTUCLHHILINHA

OPHEHTHPOBaHA
TUCIHHUIIINHA
16.025
[IpodeccnonanpHbIi  CTaHIAPT B/01.6
"CHGL[I/IaJII/ICT 110 OopraHu3alrn [ToaroroBka kK MpOU3BOACTBY OTIEIbHBIX
CTpOUTENLCTBA", YTBepxaeH 3TAIoB CTPOUTEIBHBIX pabOT
IIPUKA30M MunucrepcTBa B B/02.6
TPyJa M COLMAILHOM 3alllUThl | OpraHusauus IpOU3BOACTEA YpaBICHHE NPOH3BOJCTBOM OTICIBHBIX
o o 9TanoB CTPOUTENBHBIX PaboT
Poccuiickoit  ®enepauuu 0T OT/IC/IBHBIX 3TANOB B/03.6
21.10.2021 No 747H CTPOHTENBHEIX paGoT g
’ 6 CrpouTenbHBIH KOHTPOIb IPOM3BOICTBA
3apeTUCTPUPOBAHO B OTJIe/IbHBIX 3TAIOB CTPOUTEBHBIX PaOOT
MuHucrepcTBe FOCTHITUH B/04.6
Poccuiickoit  ®eneparuu 19 Craua ¥ IpUeMKa BBITIOJTHEHHBIX
HOSIOPS 2021 roja, OT/ZIeNIbHBIX 3TAllOB CTPOUTENBHBIX PabOT
peructpanronHelii N 65910
16.032
[IpodeccuonanbHbIit
cranaapt "CneunaiucT B
obnactu C/01.6
MIPOU3BOJICTBCHHO- BxozaHOM KOHTPONE 1
TEXHUUYECKOTO u corjiacoBaHue C 3aKa3‘II/IKOMHp06KTHOﬁ n
TEXHOJIOTUYECKOTO paboueii
C JOKYMCHTAIINH 10 00BEKTYCTPOUTEIECTBA
o0ecnieueHus
Opranusanus paboT u C/02.6
CTpOI/ITeJIBHOF? PYKOBOACTBO pabOTaMH 110 ITnaHupOBaHUE U KOHTPOJIb BBHIMOTHEHHS
nponu3BoACTBA OpraHu3alHOHHO- pa3pabOTKU U BEIeHHsI OPTraHU3aIlMOHHO-

YTBEPKACHHBIN TPUKA30M
MunucrepcTBa Tpyna u
COLIMAIbHOU 3aLUTHI
Poccniickoit  ®denepanuun
oT 29 oktsa6psa 2020 r. Ne
7601  (3aperucTpupoBaH
MuHHUCTEPCTBOM
rocTiimu Poceniickoit

®eneparun 4 nexabdbps 2020r.,

peructparronHbiii Ne 61262)

TCXHOJIOTUMYCCKOMY U
TCXHUYCCKOMY 00ecreueHHIo
CTPOUTECIIbHOT'O NIPOU3BOACTBA B
CTpOHTeJ'IBHOfI OpraHu3anunu

6

TEXHOJOTMYECKON M UCITOJIHUTEIILHOMN
JIOKYMEHTAaIIUU CTPOUTENBHOMN
OpraHu3anuu

C/03.6

[TnarupoBaHue U KOHTPOJIb PaboT,
BBIITOJIHACMBIX Cy6HOI[pS[I[HLIMI/I n
CIICIHUAJIU3UPOBAHHBIMU CTPOUTECIIbHBIMHA
Opra"u3aluusiMu

1.4. Kommnetenmuu oOydaromierocsi, (GoOpMHpyeMbIe B PE3yJbTaTe OCBOCHUS

JCIUIIIINHBI
HaumenoBanue | Koa m HaumenoBanne | Koa m HammeHoBaHMe ITepeuenn
KaTeropuu KOMIIeTeH Ui HHIUKATOPA IJIAHUPYEMBbIX
(rpynnsi) AOCTHKEHUS pe3yabTaToB
KOMIIeTeH Ui KOMIIETeHIIHH o0yueHus
OIIK-1. CrnocoGen | OIIK-1.1 3HaTh!
Teoperiueckas pearhb 3ajaun JleMOHCTpHUpYeT 3HaHUE | - IPEAMET, 3aJa4l U
(byHIaMeHTaTbHAs npodeccuoHanbHOM OCHOBHBIX 3aKOHOB CTPYKTYpY npe).IMeTa
HOJTOTOBKA JESATEIIBHOCTH Ha | MaTEMATUYECKUX U «MaTe}YIaTPIKa»,
OCHOBE HCIIOJIb30BAaHUS | €CTECTBEHHBIX HAYK, - TUHEHHYI0 anredpy;
TEOPETUYECKHUX U | HEOOXOUMBIX ISl - AHAJIUTUYECKYIO




PaKTUIECKUX
C€CTECCTBCHHBIX
TEXHUYECKHX HaYK,
TaKKe
MaTeMaTHIECKOTO
armnapara

OCHOB

n
a

pEIICHHS TUTIOBBIX 3a/1a4
npodecCHOHATBLHOM
JeSITeIIbHOCTH

OIlK-1.2

Hcnonp3yer 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
CCTCCTBCHHBIX HAYK JJIA
pelIeHHsT CTaHIapTHBIX
3aj1a4 B 00J1aCTH
MPOMBIIIICHHOTO H
IPaXxIaHCKOTO
CTPOMTENBCTBA

OIlK-1.3

dopmupyer cxemy H
[0CJIeI0BATEIILHOCTD
NPUMEHEHHST OCHOBHBIX
3aKOHOB
MaTEMATUYCCKUX u
CCTECTBCHHBIX HAyK JUIsI
pcajm3aniu  IMMPOCKTHBIX
pemieHuii B 00JacTu
MPOEKTUPOBAHUS u
OKCIUTyaTalluy 371aHUN U
COOpYKECHHI

FEOMETPHIO Ha

IUIOCKOCTH u B

IPOCTPAHCTBE;

- TEOPHIO MPEJIEIIOB;

- muddepeHnraIbHOE

UCUHCIICHUE;

- UHTETpabHOE

UCUHCIICHUE;

- METOABl  pEeUICHUS

g hepeHIMaTbHBIX

YpaBHECHUH;

- Teopuro  (yHKUUH

KOMILIEKCHOTO

MIEPEMEHHOT0;

- pSABI u

IPUMCHCHHE

- TEOPUIO

BEPOSITHOCTEH.

YMers:
- pelaTh 3aJa4u, KaKk
WLTIOCTPUPYIOIINE
TEOPETHUYECKHE
MOJIOKEHUS, TaK U
HOCSIIIIHE
MPUKJIAHON
XapakTep;

nux

- HaXOJUTh pelIeHNE
3aJauu UIu
JI0Ka3aTeNbCTBO
TEOPEMBI;

- IPUBOJIUTH
pUMEPHI U
KOHTPHPUMEPHI K
OCHOBHBIM
OIIpECIIEHUSIM U
TeopeMaM Kypca
MaTeMaTHK!

-CaMOCTOSTEILHO
HCII0JIb30BaTh
MaTeMaTH4YeCKUI
anrmapar,
COZIEpXKAILMICS B
JuTeparype mo
NPUKIAIHBIM HAYKaM,
pacuupsTh CBOU
MaTeMaTH4eCKue
MO3HAHUS.

Bnaners:

- HaBBIKAMU PEICHUS
BBIYHCIIUTEIILHBIX




3ajad4;

- HaBBIKaMU PEIICHUS
3a/a4 Ha
JI0Ka3aTeNIbCTBO;

- HaBbIKaMU
JI0OKa3aTesIbCTBa
OCHOBHBIX TEOPEM;

- HaBBIKaMU TIOMCKA
pelIeHus 3a/1a4 UiIn
JI0OKa3aTelIbcBa TEOPEM;
- MaTeMaTH4eCKOn
CHUMBOJIMKOHN I
BBIPAXKCHHS
KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX
OTHOIICHUN 00BEKTOB;
-[IEPBUYHBIMH
HABBIKAMU H
OCHOBHBIMH METO/IaMU
penieHus
MaTeMaTUYECKUX 3a]a4
U3 OOLLEUH)KEHEPHBIX U
CHeIHalbHbIX
TUCTUTUTAH
npodrM3anum.

2. Mecto nucnumiannbl B cTpykrype OITOII

Huctunmaa b1.JI(M).b.13  «Maremaruka» peanusyeTcss B paMKax
oOs3aTenbHOM yacTu brioka 1 «lucturumasl (MOTyJis)» IpOrpaMMbl OakajiaBpuara.

JucnumimHa npenogaeTcs: 00ydarouMcs o 0YHO-3a04HO0M ¢dopme — B 1, 2, 3,
4 -M cemecTpax.

HucuumnHaa — «MaTteMatuka»  SBJISETCS  MPOMEXKYTOYHBIM — 3TaroMm
dbopmupoBanus kommnerennuii OIK-1 B mpouecce ocoenust OIIOIL.

Jucuuminaa «MaTteMaTrka» OCHOBBIBAETCSl HA 3HAHUSAX, YMEHUSIX U HABBIKAX,
NpUOOPETEHHBIX TMPU M3YYCHUW JUCHUIUIMH: (U3UKA, OCHOBBI MPOCKTHOM
NEeATEeIbHOCTU, WHOCTPAHHBIN S3bIK, PYCCKHM SI3BIK U KYJIbTypa pPEUYH, OCHOBBI
OMOIMOTeUHO-OMOIMOTrphUUECKUX 3HAHUM U SIBISETCS MPEAUISCTBYIOMICH s
M3Y4YCHUS JUCIUIUIMH XUMUS, METPOJIOTHS, CTaHAApTU3aIMs W cepTuduKaims,
TEOPETUYECKAs] MEXaHUKA, CONPOTUBJICHUE MAaTepUAIOB, HaUepTaTEIbHAs T€OMETPUS
Y WHXeHepHas rpadurka, nHPOpMaTHKa, Te01e3usl, TEOJIOTHs, OCHOBBI apXUTEKTYPHI U
CTPOUTENBHBIX KOHCTPYKIUW, MEXaHWKa TPYHTOB, MPOEKTHAsA JESITEIbHOCTD,
CTpouTeabHast HOOPMATHKA, TOCYIapCTBEHHON UTOTOBOM aTTECTAIINH.

®dopmoii MPOMEKYTOUYHONM aTTeCTallMK 3HAHUM 00y4aeMbIX MO OYHO-3a0YHOU
dbopme siBisieTcs 3a4eT B 1 1 3 ceMecTpax, 3K3aMeH Bo 2 u 4 cemecTpax.




3. O0beM AUCHUIIINHBI

OO6miast TpyJI0EeMKOCTh JUCHMIUIMHBI COCTaBisieT 12 3a4eTHBIX eAuHuIl (432
AaKaJIECMHUYECKHUX Yaca), B TOM YHCJIIE
0YHO-3204HAasi (hopMa 00y4eHUSI:

CemecTtp 1,2,34
JIEKIIUA 30
nabopaToOpHEIEC 3aHATHUS -
CEeMHHAPbI ¥ IPAKTUYCCKHUE 3aHATHUS 48
KOHTPOJIb: KOHTAKTHAas paboTa 1
KOHTPOJIb: CAMOCTOsITEIbHAs paboTa 89
pacueTHO-rpaduyeckre padoThl, KypcoBble paboThI (IPOEKTHI): KOHTaKTHAs padoTa 1,2
pacdetHo-rpaduueckue paboThl, KypCOBBIC PAa0OTHI (IPOCKTHI): CAMOCTOSTENbHAs paboTa 34,8
KOHCYJbTaIlu! 2
KonraktHas pabora 82,2
CamocrosiTenpHas padbora 349.8

Bun npomexxyrouHoit arrectauuu (popma KOHTPOJIS): 3a4€T, SK3aMEH, 3a4er,
sk3ameH,PI'P

4. Cogepxanue TUCHUIUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)

OuHo-3204Has popma o0yueHHust

KonnuectBo yacoB Kon
KOHTaKTHas pa60Ta I/IHI[I/IKaTOpa
Tema (pasnen) commpmaps i | CAMOCTOSTENbHAS OCTIDKCHILH
JeKou | JrabopaTopHBIE a
MPaKTHYCCKUE pa60Ta
" 3aHATHS KOMIICTCHIIN
3aHATHA
1 cemecTp
Tema 1. Jluneiinas anrebpa W OIIK-1.1
. H
WCIOJNb30BAHUE OCHOBHBIX 3aKOHOB
3 - 4 17 OIlK-1.2
JUCLUIIINH WH>XEHEPHO- OIK-1 3’
MEXaHUIECKOTO MOIYJIs. '
Tema 2. Bekropel. JluneiiHbie
onepanuu. Koopaumaatsl. Omnepanuu
YMHOKCHHUS BEKTOPOB. OIK-1.1
Hcnons3zoBanue BEKTOPOB B 3 ) 4 17 OIK-1 2'
. H
OCHOBHBIX 3aKOHaX
OIIK-1.3
€CTECTBEHHOHAYYHBIX  JUCITUIUIHH,
MpaBUjiaX TMOCTPOCHUSA TEXHUYECKUX
CXEM U UepTexeil.
Tema 3. Anamurndeckas reOMETpPHSL.
Eé mpumeHeHue B NMpUHIMIHAIBHBIX
0COOEHHOCTAX MOJCIUPOBAHUS OTTK-1.1
. 1
MaTeMaTHYeCKuX, (GU3NYECKUX U 3 4 17 OIK-1.2
XUMHUYECKUX IpolLeccax, OITK 1' 3'
NpeAHa3HAYEHHBIX I KOHKPETHBIX :
TEXHOJIOTHYECKIX MTPOIIECCOB.
Hroro: 9 12 51




2 cemecTp

Tema 4. Teopus  mpezenoB
MOCIIe0BaTENbHOCTEN 1 PYHKINH, e€
WCIIOJIb30BaHNE B OCHOBHBIX 3aKOHAX
JUCLUTITUH HHXEHEpPHO-
MEXaHHUUYECKOI'0 MOAYJIS.

17

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Tema 5. HenpepslBHOCTh (yHKIIHH.
IIpousBoanas. IIpumenenue
OpoM3BOJHOH B paboTax 1o
COBEPILICHCTBOBAHUIO
MPOU3BOJICTBEHHBIX  TPOIECCOB  C
UCIIOJIb30BAaHUEM
9KCHEPUMEHTATBHBIX ~ JAHHBIX |
PE3yJIbTATOB MOJICIIUPOBAHHSL.

17

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Tema 6. UHTerpansHoe HUCUHCICHUE
u €ro IpUMCHCHHMC BO BJIaJICHUU
HaBBIKaMU JIEJIOBOTO B3aWMOJECHCTBUS
C CEpBUCHOH CITy)KOOW M OIIEHWBAaHUHU
peKoMeHIau C YY4ETOM
IKCIIEPUMEHTANBHOMN paboTsI
TEXHOJIOTHYECKOTO otaena
MPEAIPUATHSL.

17

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro:

12

51

3 cemecTp

Tema 7. ®OyHKIUS HECKOJIbKUX
MEPEMEHHBIX. HenpepbIBHOCTS.
YacTHBIE MIPOU3BO/IHBIC 5
mddepeHnmar. OKCTpeMyMEI
GbyHKIHH 2-x MEPEMEHHBIX.
VY caoBHBIA Hu a0COJIFOTHBIN
3KCTPEMYMBI GbyHKIMN 2-x
MEepeMeHHbIX. MX npuMeHeHHe B
MPUHIUITHAATBHBIX 0COOEHHOCTSIX
MOJICIMPOBAHHUS ~ MATEMATHUYECKUX,
(u3znyecKux u XUMHAYECKUX
mpoleccax, NpeaHa3HAuYCHHBIX IS
KOHKPETHBIX TEXHOJIOTHYECKUX
MIPOIIECCOB.

17

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Tema 8. Huddepenunansusie
ypaBHEHUS 1-ro HOPSIIIKA.
Huddepennmanbapie ypaBHEHUS 2-T0
nopsiaka. Jluueitnele muddepeHi.
VYpaBaenus 2-ro nopsaka. JIAY 2-ro
nopsiaka ¢ moct. Koagpdunuentamu.
Hopmainbnsie CHCTEMBI
nddepeHInanbHBIX YpaBHEHUI.
Hcnonb30BaHue B OCHOBHBIX 3aKOHAX
JACITUTUTAH WHXKEHEPHO-
MEXaHUYECKOTO MOJIYJISI.

17

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Tema 9. YucioBble u
(GyHKIIMOHATIbHBIC PAIBL.
HCHOJ’IBSOB&HI/IC B OCHOBHBIX 3aKOHaXx

17

OIlK-1.1,
OIIK-1.2,
OIIK-1.3




JUCHUILIINH HUHKCHCPHO-
MCXaHNUYCCKOI'O MOOYJIA.

Hroro: 13 51
4 cemecTp
Tema 10. IlIpenmer Teopun
BEPOATHOCTEH. OcHOBHBIE
noHsATUA. OCHOBHBIE TEOPEMBI U
(GbopMyIibl TEOpUU BEPOATHOCTEH.,
€€ TIpPUMEHECHHE BO BIIAJICHUU
HaBBIKAMU JIEJIOBOTO OIIK-1.1,
B3aUMOJICHCTBUSL C  CEPBUCHOM - 5 17 OIIK-1.2,
CITYX)00i u OLICHUBAaHUU OIIK-1.3
PEKOMEHIalluu c y4eToM
AKCIIEPUMEHTAIbHOU paboTsI
TEXHOJIOTHYECKOTO oTnena
MIPEeANPUSATHS.
Tema 11. IToBTOpHBIE UCTIBITAHUS.
Nx npumeHeHue BO BIAJACHUU
HaBbIKaMU JIEJIOBOTO
B3aUMOJICHICTBUSI C  CEPBUCHOU OIIK-1.1,
CITyk00i u OLICHUBaHWUH - 3 28 OIIK-1.2,
PEKOMEHIalluu c y4eToM OIlK-1.3
AKCIIEPUMEHTAIbHOU paboTsI
TEXHOJIOTHYECKOTO oTnena
TIPENPUSITHSL.
Tema 12. CnydvaiiHble BEITUYHHBI.
IIpuMeHeHHEe cy4alHbIX BEJIMYUH
B paboTtax o OITK-1.1
COBEPIIECHCTBOBAHUIO ) 3 28 OHK-l.Z:
MIPOU3BOJICTBEHHBIX TPOIIECCOB C OITK-1.3
HCIIO0JIb30BaHUEM
OKCIIEPUMEHTAIIBHBIX JTAHHBIX |
pe3yabTaTOB MOJIETUPOBAHUSI.
HToro: 11 73
OIIK-1.1,
Koncynpranuu 2 - OIlK-1.2,
OIlK-1.3
OIlK-1.1,
KonTtponp (3auer, 5K3ameH, 1 89 OIK-1.2,
3a4eT, IK3aMeH ) OIK-1.3
OIIK-1.1,
pa6OI;aBi:quHo—rpachquKHe 12 34.8 %11-_[5}((_11 é ,
HUTOIro 82,2 349,8




5. OO0pa3oBare/bHbIE TEXHOJOTMH, IPUMEHsieMble TIPH OCBOCHHMH
AUCUMILTHHBI

Meroauka npenojiaBaHus IUCLUIUIMHBL U peann3aius KOMIETEHTHOCTHOTO
NOAXO0Ja B U3JI0’KEHUH U BOCIIPUATHN MaTepHaa MpelyCMaTpUBaeT UCIIOIb30BAHUE
cienyromux GopM MPOBEACHUS TPYNIOBBIX, HHIUBUIYAIbHBIX, Ay JUTOPHBIX
3aHATUN B COYETAHHMU C BHEAYTUTOPHOU pabOTOM C 1enbio GopMHUpOBaHUS U
pa3BUTHUS TPO(PECCUOHATBHBIX HABBIKOB 00yUYaIOITUXCS:

1. Hay4yHo-HCClie10BaTENbCKHE METO/IbI B O0YUYEHUU: MTOATOTOBKA K Y4acTHIO B
KOH(EpEeHIMSIX, KOHKYpCaxX U TpaHTax;

2.lnopManinoHHO — KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU: Ha JIEKIUAX
HCIIOJIb3YETCSl MYJbTUMEINIHHOE 000pyAOBaHUE, MaTepral B (hopMare Mpe3eHTALHM,
BUJIEOMATEPHAIT;

6. IlpakTyeckas MOATOTOBKA

[IpakTHyeckass MOATOTOBKA pEANM3YyETCsl MyTEM MPOBEACHUS MPAKTHUYECKUX
3aHATHH, MPEAYCMAaTPUBAIOIINX YYaCTHE OOYYaIOIIUXCS B BBIMOJIHEHUH OTAEIIBbHBIX
AJIEMEHTOB paboT, CBS3aHHBIX C Oynaymiedl npodecCHOHAIBHON AESTEIbHOCTHIO.
O0bem 3aHaTuii B hopMe MPaKTHUECKOM MOATOTOBKU COCTaBisieT 48 4acoB (110 OYHO-
3a0uHOM (popMe 0OyUeHMS)

O4Ho-3204Has1 popMa 00yUYeHHS

Kox
KonuuectBo WHIMKATOPa
Bun 3angarus Tema 3aHATHS dopMa npoBeIECHUS o
JacoB JIOCTHKEHUH
KOMIICTCHIIUN
Onpenenurenu u ux
cBoiicTBa. Martpulsl U
NEUCTBUS HAJ HUMMU.
[Toctpoenue oGpaTHOH
MaTpuibl. MaTpu4HbIi OIIK-1.1,
IIpaxTueckoe
sananmel METO/1 pEUIEHUSI CUCTEM 2 Tect, pemenue 3anau OIIK-1.2,
JMHENHBIX YpaBHEHUH. OIIK-1.3
Pemienue cucrem,
JIMHENHBIX YPaBHEHUN
meTtonamu ['aycca u
Kpamepa.
JIuHeHple omnepauuu Haxg
BEKTOpPaMH. CkanspHoe
MPOU3BEJICHUE  BEKTOPOB. OIK-1.1
[Mpaktryeckoe | Ero cBoiictBa. BekTopHoe s
2 TecT, pemenue 3anau OIIK-1.2,
3agaHue 2 MPOU3BEJICHUE  BEKTOPOB. OITK-1.3
Ero csoiictBa. CmemanHoOe '
MPOU3BE/ICHUE  BEKTOPOB.
Ero cBoiicTBa.
Meton KOOpAWHAT. OIK-1.1
[Tpaktryeckoe | [IpsMoyronbHbIE .
2 Tecr, pemenue 3a1a4d OIIK-1.2,
3ajanue 3 JIEKapTOBBI KOOPIUHATHI OTIK-1.3
TOYKH Ha IUIOCKOCTH. '
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OcCHOBHEBIE 3aJauu B
KOOpJMHATAX. YpaBHEHUE
JUHUM  HA  IUJIOCKOCTH.
Paznuunsie bopmbl
ypaBHEHUS IPSIMOH.
Kpussle BTOpOrO mnopsaka.
[ToBepxHocTH BTOPOTO
MopsI/IKa.
[Ipenen byHKIIH B
KOHEYHOH © OECKOHEYHO
aJICHHOMU TOYKaX.
e OIK-1.1,
[Ipaktuueckoe | OCHOBHBIE  TEOpPEMBI O
Tect, pemenue 3amnay OIIK-1.2,
3aganue 4 npenenax. HenpepsiBHOCTH OITK-1.3
¢ynkunu. Touku paspbiBa '
byHKIIUN u ux
KJaccuuKanus.
[TpousBogHass QyHKIMH H
muddepenman.  Tabmuma
MIPOU3BO/IHBIX.
nddepeHnpoBanne OIIK-1.1,
IIpakTnueckoe Hudbd pv HHb .
CIIOKHOH U obOpaTtHoit Tecrt, penienue 3aga4 OIlK-1.2,
3a1anue 5
(GYHKIHH. OIIK-1.3
HuddepennmpoBanne
napaMeTpU4eCKOU u
HESIBHOUN (DYHKIIHH.
[Ipaktnueckoe | OOmee wuccienoBaHUEe | OIIK-1.1,
3aianue 6 MOCTPOEHUE rpadukoB Tecrt, pemienue 3aaa4 OIIK-1.2,
(GYHKIHI. OIIK-1.3
ITepBooOpa3zuas HKIIHA. OIIK-1.1,
IIpaxTueckoe P P Vq)y "
Heonpenenennsiii uaTEerpan Tecr, pemienue 3agau OIlK-1.2,
3amanue 7 .
1 €ro CBOMCTBA. OIlK-1.3
OrnpeiesieHHBIA  WHTETpa, OIIK-1.1,
[IpakTHueckoe o
sanate 8 €ero r€OMETPUUYECKUI Tecrt, pemienue 3a1a4 OIIK-1.2,
CMBICJI U CBOMCTBA. OIlK-1.3
DyHKIMHU JBYX
MepEMEHHBIX: MTOHSTHE,
JTUHUT OBHS, Tpaduk.
[Ipaxtnueckoe | IIpenen YI()b K,I/II/I P (I)B OMK-1.1,
P pel YHKI JBYX TecT, pemenue 3a1a4y OIIK-1.2,
3aianue 9 MEePEMEHHBIX.
OIIK-1.3
HenpepriBHOCTh  QpyHKIIMH
TIBYX MIEPEMEHHBIX.
YacTHbIE TPOU3BOIHBIE.
ITonsarue BOWHOI'0O
8 OIIK-1.1,
[Ipaktnueckoe | uaTerpana. [lomarune o
. TecT, pemenue 3ama4y OIlK-1.2,
3ananue 10 TPOMHOM HHTErpajge U €ro
. OIIK-1.3
buznyecKuil CMBICI.

7. Y4deOHO-MeTOAUYECKOEe oOOecredyeHHe CaMOCTOSITEIbHOII PpadoThI
CTY/ICHTOB

CamocrosTenpHas paboTa CTYACHTOB IMPEAYCMOTPEHa YYCOHBIM IUTAHOM IIO
nucuuiuinHe B o0beMe 349,8 dWacoB mo o4HO-3a0uHOM dopme 0oOydeHHS.
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CamocTosaTenbHass paboTa peajgu3yerca B paMKax [porpaMMmbl  OCBOCHUS
JTUCIUIUIMHBI B CIAEAYIOMUX (hopmax:

- paboTa ¢ KOHCIIEKTOM 3aHATHS (00paboTKa TEKCTA);

- paboTa HaJ| yueOHBIM MaTepHaIoM YUCOHUKA,

- MPpOopadOTKa TEMATUKH CAMOCTOSITEILHOM PaOOTHI;

- nouck uHdopmanuu B cetu «HTEpHET» U NIUTEpaATYpE;

- BBIIIOJTHEHUE pacyeTHO-rpaduiyecKux padoT;

- MOATOTOBKA K CJIaUe 3aueTa M 9K3aMeHa.

CaMmocTosiTennbHasi paboTa TMPOBOJUTCS C LENbIO: CHUCTEMATH3AlUU U
3aKpEeIJICHHUs] TOJIYYCHHBIX TEOPETHMYECKUX 3HAHUW U TMPaKTUYECKUX YMEHUU
oOydaromuxcsi; yriayOJIeHusT U PpacHIMPEHUs TEOPETHUYECKUX 3HAHUWA CTYACHTOB;
(GopMupOBaHHsS YMEHHI HCIONB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPABOYHYIO
JOKYMEHTAINIO, YUYEOHYIO U CIICUAaIbHYIO JTUTEPATypy; Pa3BUTHS MO3HABATEIbHBIX
CIIOCOOHOCTEM M aKTUBHOCTH  OOYYalOIIMXCS:  TBOPYECKOM  HMHULUMATHUBBI,
CaMOCTOSITEJIBHOCTH, ~ OTBETCTBEHHOCTH,  OPTraHMW30BaHHOCTH;  (HOPMUPOBAHHE
CaMOCTOSITENIbHOCTH MBIILUICHHUS, CIIOCOOHOCTEM K CaMOpa3BUTHIO,
COBEpIICHCTBOBAHUIO U CaMOOpraHusanuu; (HOpMHpPOBaHUS MPO(PECCHOHANBHBIX
KOMIIETEHIIUI; Pa3BUTHUIO UCCIIEIOBATEILCKUX YMEHUHN CTYICHTOB.

®opMbl U BUIBI CAaMOCTOSITENIBHON pabOTHI CTYJEHTOB: YT€HHWE OCHOBHOH M
JIOTIOJIHUTEIBbHOM  JIUTEpaTypbl — CaMOCTOSITENIbHOE U3YyYE€HHE Marepuaja 1o
PEKOMEHIYEMBIM JINTEPATYPHBIM MCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJIOTOM,
CaMOCTOSATENbHBI MOAOOP HEOOXOAMMOW JHTEepaTypbl; pabdoTa CcO CIOBapeM,
CIPaBOYHHKOM; TIOMCK HeoOxomumoil uHpopMarmuu B ceTu  HHTepHeT;
KOHCIIEKTUPOBAaHNWE HCTOYHUKOB; pedepupoBaHne HCTOYHUKOB;, COCTABICHHUE
aHHOTAIM{ K MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM; COCTABIICHUE PELICH3UN U
OT3BIBOB Ha MPOYUTAHHBIN MaTepuai; COCTaBJeHHE 0030pa MyOJaMKalui Mo TeMe;
COoCTaBlieHMe U  pa3paboTKa TEPMHHOJOTHMYECKOrO  CJIOBaps; COCTaBJICHHE
XPOHOJIOTHYECKOW TaONuIkl; cocTaBieHue Oubmmorpadun (OubIHorpaduuecKkoit
KapTOTEKH); MOATOTOBKA K pa3Iu4HbIM (opMaMm TeKylmed M NpOMEKYTOUHOU
arrecrauuu (K TECTUPOBAHMIO, KOHTPOJIBHOM palboTe, 3adery); BBINOJIHEHHE
JOMAalTHUX KOHTPOJIbHBIX pPabOT; CaMOCTOSITEIbHOE BBIMIOJHEHUE MPAKTUYECKUX
3aJlaHuil penpoAYKTUBHOIO THMA (OTBETHI HAa BOMPOCHI, 33/1a4H, TECThI; BBIMOJIHEHHUE
TBOPUYECKHUX 3a/IaHHH ).

TexHomOTHS OpraHU3aIlui CAMOCTOSTEIHHONU PabOThl 00yUYAIOIUXCS BKITFOYAET
UCTIONb30BaHUE  HMH(POPMAIMOHHBIX M  MAaTePHAIbHO-TEXHUYECKHMX  PECYpPCOB
00pa30BaTEeNLHOTO YUPESKACHHS: OMOTMOTEKY C YUTAIBHBIM 3aJI0M, KOMITBIOTEPHBIC
KJIACChl C BO3MOXHOCTBIO paboTel B MHTepHer; ayautopuu (KJacchl) s
KOHCYJIbTAIIHOHHOM e TEIBHOCTH.

[lepen BbIMOIHEHUEM OOYYAIONIMMUCS BHEAYJUTOPHOM CamMOCTOATEIbHOM
paboThl MpenojaBaTesib MPOBOJUT KOHCYJIHTUPOBAHHUE IO BBHIMIOJHEHHUIO 3aJaHMUs,
KOTOpBIM BKJIIOUAET LEJdb 3aJaHus, €ro COACpXkaHWs, CPOKH BBIIOJHEHHUS,
OPUEHTHUPOBOYHBIN 00BEM pabOTHI, OCHOBHBEIE TPEOOBaHUS K pe3yibTaTaM PabOThI,
KpUTEpUr OLEHKH. Bo Bpems BbIMONHEHUS OOYyYaIOIUMUCS BHEAYJIUTOPHOU
CaMOCTOSITENIbHOM pabOThI U MPH HEOOXOAUMOCTH MPenoaBaTesib MOXKET MPOBOAUTD
WHANBUAYaIbHBIE U TPYIIOBbIE KOHCYJIbTALIUH.

12



CamocTosiTenbHass paboTa MOXKET OCYLIECTBIATHCS HHIWBUIYaTbHO WU
rpynmnaMy oOydarluxcs B 3aBUCUMOCTU OT II€JIM, 00beMa, KOHKPETHOW TeMaTHUKU
CaMOCTOSTENIbHON pabOThl, YPOBHS CI0KHOCTH, YPOBHSI YMEHHUI 00y4YarOIMUXCS.

KonTponb  caMocTosiTeNbHOM ~ pabOThl  CTYJAEHTOB  IpelycMaTpHUBAET:
COOTHECEHHUE COJEP>KaHUS KOHTPOJIS C UEIIMU 00ydeHUs; 00bEKTUBHOCTh KOHTPOJIS;
BaJIUAHOCTh KOHTPOJS (COOTBETCTBUE NPEABABISIEMBbIX 3aJaHUM TOMY, 4YTO
npeanoiaraercs MpoBeputh); AuddepeHInalnu0  KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTEpUAJIOB.

@opMbl KOHTPOJISI CAMOCTOSITENILHOM pabOThI: MPOCMOTP U MPOBEpPKa
BBIIIOJIHEHHUSI ~ CaMOCTOATENIbHOM  padOThl  MpemnojaBaresieM;  OpraHu3alus
CaMONPOBEPKH, B3aMMONPOBEPKH BBINIOJIHEHHOI'O 33JlaHus B TpyNIe; OOCYKJIEHHE
PE3yNIbTAaTOB BBIMIOJHEHHOW Pa0OTHl HAa 3aHATUHU; POBEACHUE MHCbMEHHOTO OMpOCa;
MIPOBEICHHE YCTHOTO ONpPOCAa; OpPraHU3alMs M TMPOBEICHUE HWHIUBUIYAIBHOIO

CO6€C€I[OBaHI/IH; opranu3anu:a 1 IIpOBCACHHUC CO6€C€I[OBaHI/IH C rpynnoﬁ.

Ne
wn Buja yue0HO-MeTOAMYeCKOro odecneyeHus
1. KonTponbHble 3a1aHust (BapuaHThI).
TecroBble 3a1aHus.
3. Bonpocs! 11st caMOKOHTPOJISI 3HAHHIA.
4 TumoBsle 3aAaHUs IS IPOBEJCHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH 00yYarOIIUXCsI
" | (TectoBbl€ 3ajaHNs, IPAKTUYECKUE CUTYaTUBHBIE 3aa4UH)
5 3amanus U1 TOATOTOBKY K IPOMEKYTOYHON aTTeCTalllU IO AUCIUTIINHE
' (Bormpockl k 3auery, K 9K3aMeHY)

8. (I)OHII OLCHOYHBLIX CPEACTB JdA IPOBECACHUSA TEKYHIECI0O KOHTPOJA
YCI€EBa€eMOCTH, IIpOMG)KyTO‘-IHOﬁ arTTeCTallim 110 uToraM OCBOCHHMA JUCHUIIIMHDBI

8.1. ITacopT (poHIA OLIEHOYHBIX CPEICTB

€CTECTBCHHBIX U
TEXHUYCCKHX HAYK,
a TaKXKeE

No | KoHTponupyemble pa3aembl Ko u HaumeHoBaHMe MupukaTop 10CTHXKEHUS HaumenoBanue
(TeMI)I) JAUCILIUITIINHBI KOMIICTCHIIUN KOMIICTCHIITUN OLICHOYHOI'O
CpencTBa
1 Tema 1. Jluneitnas anreopa | OTTK-1 OIlK-1.1
U HCIIOIB30BAHHE OCHOBHBIX | CrocoGeH pewmath JlemoHCTpUpYyeT
3aKOHOB AMCITHILINH 3anaun 3HAaHUE OCHOBHBIX
WH)XXEHEPHO-MEXaHUYECKOI0 O —— 32KOHOB
MOZYJIS. MAaTeMaTHYECKUX 1
SITCJIBHOCTH H
ACATEILHOC a €CTECTBEHHBIX HayK,
OCHOBC HEOOXOIUMBIX IS Omnpoc, Tecr
UCTIOJIb30BAHUA peLIeHns TUITOBBIX peuieHue
TEOPETUYECKUX U 3a71a4 3a71a4
PAKTHUECKHX npogeccuoHaTbHON
OCHOB JIEATEIBbHOCTH
OIIK-1.2

Ucnonb3yet 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
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MaTeMaTHYECKOTO
amrnapara

€CTECTBEHHBIX HAYK
JUISL peLlIeHUs
CTaHJApTHBIX 3a7a4 B
obnacTu
IPOMBILIUIEHHOTO U
IPaX/1aHCKOI0
CTPOUTEIBCTBA
OIIK-1.3

dopmupyer cxemy H
IIOCJIEZIOBATEIbHOCTD
INPUMEHEHUS OCHOBHBIX
3aKOHOB
MaTEMaTUYECKHUX u
€CTECTBEHHBIX HayK
JUISt peanuzauuu
IIPOCKTHBIX PELIECHUN B
obriactu
IPOEKTUPOBAHUS u
SKCIUTyaTauuyd 3JaHul
U COOPYKEHUM

Tema 2.
JInHeliHBIC
Koopnunatsr. Omneparu
YMHOXEHUS BEKTOPOB.
Hcnons3oBaHuEe BEKTOPOB B
OCHOBHBIX 3aKOHaX
€CTECTBEHHOHAYYHBIX
JHACIUTUINH, TIpaBHIIaxX
MIOCTPOCHUSI  TEXHUUYECKHUX
CXEM U YEPTEKEH.

Bexkropsl.
OTICpALIUH.

OIlK-1

CnocobeH pemath
3aaun
npoQeCCHOHAIBHON
JESTEIIbHOCTH Ha
OCHOBE
WCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
MIPAKTUYECKHUX
OCHOB
€CTECTBEHHBIX U
TEXHUYCCKHX HAYK,
a TaKxKe
MaATEMATHUYCCKOI'O
amrmapara

OIlK-1.1
JemoHCcTpHpyeT
3HaHHE OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK,
HEOOXOIUMBIX ISt
pelIeHus! TUTIOBBIX
3a1a4
npodecCuoHaNTbHON
NeATETbHOCTH
OIlK-1.2

Hcnonb3yeT 3HaHus
OCHOBHBIX 3aKOHOB
MaTEeMaTUYECKHUX U
€CTECTBEHHBIX HayK
JUTSL peleHus
CTaHJIApPTHBIX 3aj]1a4 B
oOnactu
MPOMBILIJIEHHOTO U
TPaKIaHCKOTO
CTPOUTENHCTBA
OIlK-1.3

dopMupyer cxemy H
MOCJIEZI0BATEIHLHOCTD
MIPUMEHEHHUSI OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX u
€CTECTBEHHBIX HayK
TUIS peanu3auuu
MIPOEKTHBIX PEIICHUN B
obnactu

Ompoc,
perieHne
3ama4

TCCT
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MIPOEKTUPOBAHMUS u
SKCIUTyaTauuyd 3HaHul
U COOPYKEHUI

Tema 3. Awnamutnueckas | OIIK-1 OIIK-1.1 Ompoc, Tect
reomerpus. E€ mpumenenue | Chooco6en peliaTh JleMoHCcTpHpYyET penieHue
(B;CO6CHHOCI";I£)I;I TR sanaan §§z§§§BOCHOBHBIX R
MOJCTPOBAHIA npogeccHonanbHOi MaTeMaTHYECKUX U
MaTeMaTHYECKHX, JIeITEIbHOCTU Ha CCTECTBEHHBIX HAYK,
(usHUeCKHX M XUMHYECKUX | gcpope
nporecca, HEOOXOIUMBIX JUIS
npeHa3sHaYeHHbIX qurs | ACHOTIB30BAHMA PCIICHUS TUITIOBBIX
KOHKPETHBIX TEOPETUYCCKHUX U 3a/1a4
TEXHOJIOTUYECKUX IIPAKTUYECKUX npodeccHoHaIbHOMI
HPOILECCOB. OCHOB JEATCILHOCTH
OIIK-1.2
€CTECTBEHHBIX H
Hcnons3yeT 3HaHUA
TCXHUHCCKNX HAYK, | ocHOBHBIX 3aKOHOB
a TaKKe MaTEeMaTHYSCKHUX U
MaTeMaTHYECKOTO €CTECTBEHHBIX HAYK
ammapara TUTSL PETICHUS
CTaHJAPTHBIX 3aJ]1a4 B
obiactu
IPOMBIIIJICHHOTO U
TPaXTaHCKOTO
CTPOHUTEIILCTBA
OIIK-1.3
dopmupyeT cxemy u
IOCJIeI0BATEILHOCTh
IPUMEHEHHS OCHOBHBIX
3aKOHOB
MaTEMaTHYECKHX U
€CTECTBCHHBIX HAYK
JUTSL pean3aiun
MIPOEKTHBIX PEIICHUN B
obmactu
POCKTHUPOBAHUS U
AKCIUTyaTalyuy 30aHui
U COOPYKEHUMU
Tema 4. Teopus npenenos | OITK-1 OIlK-1.1 Ompoc, Tect
[OCJIEI0BATENLHOCTEM ¥ | Crocober pemars | Jl€MOHCTpHpYET pelnreHue
(yHkumii, e€ ncrnonp3oBaHue sajaqn 3HaHUE OCHOBHBIX 3aga4
B OCHOBHBIX  3aKOHaX . | saxoHoOR
JUCLUIIIAH UHKEHEPHO- npogeccHoHaTbHOI MATEMATHUCCKIX H

MCXaHNUYCCKOT'O MOYJIA.

ACATCIIbHOCTH Ha
OCHOBC
HUCIIOJB30BaHUA
TCOPCTUUCCKUX U
MPAKTUICCKUX
OCHOB
€CTECCTBCHHBIX U
TEXHUYCCKHX HAYK,

€CTECTBCHHBIX HayK,
HEOOXOIUMBIX JUISI
PEIICHHS THITOBBIX
3a1a4
npodecCuoHaATBHON
JEATETLHOCTH
OIIK-1.2
Hcnonb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
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a TaKkKe
MaTeMaTHn4dYCcCKOro
amrnapara

MaTEeMaTHYECKUX U
€CTECTBEHHBIX HayK
JUISL PEILECHUS
CTaHJApTHBIX 3a]a4 B
obrnactu
IIPOMBIIIIJIEHHOTO U
IPaXIaHCKOIO
CTPOUTEIIBCTBA
OIIK-1.3

dopMupyeT CcXeMy U
II0CJIEI0BATENBHOCTD
IIPUMEHEHHSI OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHX u
€CTECTBEHHBIX HayK
JUIS peanuzanuu
IIPOEKTHBIX PELICHUN B
oOnactu
IPOEKTUPOBAHUS u
9KCITyaTaluu 3/aHui
Y COOPYKEHHMU

Tema 5. HenpepsiBHOCTB
(GyHKINY. IIpousBoaHas.
[IpumeHneHue mnPOU3BOAHON
B pabotax o
COBEPILIEHCTBOBAHUIO
MPOU3BOJICTBEHHBIX
TPOLIECCOB c
WCTOJIb30BaHIEM
IKCTIEPUMEHTAIBHBIX
JTaHHBIX WM Pe3yJIbTaToB
MOJIETTUPOBAHUSL.

OIlK-1

Crnioco0eH permiarb
3a7a4u
npoeCCUOHATLHON
JIESITCIIBHOCTH HA
OCHOBE
WCTIOJIb30BaHUS
TEOPETUICCKHUX U
MPAKTUIECKHUX
OCHOB
€CTECTBEHHBIX U
TEXHUUYECKUX HAYK,
a TaKxe
MaTEeMaTHIECKOTO
ammapara

OIIK-1.1
JleMoHCcTpUpYET
3HAHUE OCHOBHBIX
3aKOHOB
MaTEeMaTUYECKHUX U
€CTECTBEHHBIX HayYK,
HEOOXOIUMBIX IS
pELIeHUS] TUIIOBBIX
3a1a4
npodeccuoHaIbHOM
JEATEIIbHOCTH

OIlK-1.2

Ucnonb3yet 3HaHUA
OCHOBHBIX 3aKOHOB
MaTEeMaTUYECKHUX U
€CTECTBEHHBIX HayK
JUTSL peLeHust
CTaHJApTHHIX 3a7a4 B
obnacTu
MIPOMBIIIIJICHHOTO U
TPaKJaHCKOTO
CTPOUTEIHCTBA
OIlK-1.3

dopmupyer cxemy H
MOCIIEA0BATEIBHOCTD
MIPUMEHEHUsI OCHOBHBIX
3aKOHOB
MaTeMaTHYeCKUX "
€CTECTBEHHBIX HayK
JUTSL peanuzanuu
IIPOCKTHBIX PELICHUN B

Ormpoc,
pelieHue
3ama4

TECT
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o0nactu
IIPOEKTUPOBAHMUSI u
JKCITyaTaluu 3JaHui
U COOPYKEHHUU

Tema 6. MHnarerpansuoe | OIIK-1 OIlK-1.1 Ompoc, Tect
HCYHCICHNUC u €ro | Crnocoben pemars | HeMoHCTpupyer peuicnue
OPpUMCHCHUC BO BJIAJCHUH 3a71a4n 3HAaHWE OCHOBHBIX 3a71a4
HaBBIKAMU JIEII0BOTO _ | 3axonoB
B3aMMOJENCTBHS ¢ | IpodeccuoHatbHOM MATEMATHYCCKIX I
CEPBHCHOM  CIy’)kO0W W | JE€ATEIBHOCTH Ha
OLIEHMBAaHUU PEKOMEHAALMH | ocHoBe E‘;E%C;::;Eﬁzii I;iZKa
¢ YICTOM | criob30BaHus
AKCTIEpUMEHTATLHON PabOTHI PCLICHNS THIIOBBIX
TeXHOJIOruueckoro otaena | TCOPECTUICCKUX U 3ajaq
TPEATIPUSITHSL. MPAKTUYECKUX npoheccHOHaNbHON
OCHOB JIeSITEIILHOCTH
OIIK-1.2
€CTECTBCHHBIX U
Hcnonb3yeT 3HaHus
TCXHUHCCKUX HAYK, | ocHOBHBIX 3aKOHOB
a TaKxKe MaTeMaTHYEeCKUX U
MaTeMaTHYECKOTO €CTECTBEHHBIX HayK
arnrapara UL peIICHUA
CTaHJApTHHIX 3a7a4 B
obnactu
MPOMBIIIUIEHHOTO U
rpak 1aHCKOTO
CTPOUTENHCTBA
OIIK-1.3
dopMupyeT cXeMy U
MIOCIICIOBATEIIbHOCTD
MIPUMEHEHHUSI OCHOBHBIX
3aKOHOB
MaTeMaTUIEeCKHUX U
€CTECTBEHHBIX HayK
JUTSL peau3aiuu
MPOEKTHBIX PEIICHUI B
obiactu
MPOCKTUPOBAHUS U
SKCIUTyaTalluy 3/1aHuil
U COOPYKEHHUU
Tema 7. ®ynkuus | OIMK-1 OIlK-1.1 Ompoc, Tect
HECKOJIBKHX  MEPEMEHHBIX. | CriocoGeH pemrath | Al€MOHCTPUPYET perieHne
HerepBIBHOCTB. YacTtHble 3a1aun 3HAHUE OCHOBHBIX 3a1a4
MIPOU3BOTHBIE u . | 3akonoB
mubdepenimar. mpoeccHonaTbROI MaTeMaTHYECKUX U

OKcTpeMyMbl (DYHKIUH 2-X
MEPEMEHHBIX. YCIOBHBIA U

aOCOMIOTHBIM  3KCTPEMYMBI
GyHKIUH 2-X TepeMEHHBIX.
Nx IIPUMEHEHUE B
MPUHLHUITHAATBHBIX
0COOEHHOCTSIX
MOJICJINPOBAHHUS

ACATCIIbHOCTH HA
OCHOBC
HUCIIOJB30BaHUA
TCOPCTUUCCKUX U
MPAKTUICCKUX
OCHOB

€CTECTBCHHBIX HayK,
HEOOXOIUMBIX JUIS
PEIICHHS THITOBBIX
3a1a4
npodecCuoHaTbHOM
JEATETLHOCTH
OIIK-1.2
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MaTeMaTHYECKUX, €CTECTBEHHBIX U Hcnons3yeT 3HaHuA
(1)I/ISI/I‘ICCKI/IX U XHUMHYCCKUX TEXHUYECKHMX HaYK, OCHOBHBIX 3aKOHOB
nporeccax,
nge)masﬂaqennmx s | @ TAIOKE r:;:cﬁizlf{t;ijfg;;
KOHKPETHBIX MaTeMaTU4YECKOro JRAS——
:[;);}Illzggglgf{ecxnx arrapara CTaHJIAPTHBIX 33/1a4 B
obrnactu
MPOMBILIUIEHHOTO U
rpaXk1aHCKOr0
CTPOUTENBCTBA
OIIK-1.3
dopMupyeT CcXeMy U
IIOCJIEA0BATEIbHOCTD
MPUMEHEHUS] OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX u
€CTECTBEHHBIX HayK
TSt peanusanuu
IIPOCKTHBIX PELIECHUN B
obractu
MPOEKTUPOBAHUS u
JKCIUTyaTaluy 3JaHul
Y COOPYKEHHUU
Tema 8. | OIIK-1 OIIK-1.1 Ompoc, Tect
Huddepenumanbuoie CriocoGeH pemarp | Al€MOHCTpUPYET peluenue
ypaBHeHHs  1-ro  nopsika. sazaun 3HAHME OCHOBHBIX 3a1a4
JuddepeHnunanbHbie . | saxoHOB
ypaBHEHUSI 2-TO  IMOPSIIKA. npogeccHoHaIbHOI MATEMATHYCCKHX H
Jluneitapie muddepen. | IeITETbHOCTH HA

VYpaBHeHHsa 2-ro TOpsAKa.
JIAY 2-ro mopsiaka ¢ TOCT.
Koadpurmmenramu.
Hopmanbubie CHCTEMBI
g depeHInaTbHBIX
ypaBHeHuil. Mcnonbs3oBaHue
B OCHOBHBIX 3aKOHax
JUCITUTUTAH WHKEHEPHO-
MEXaHUYECKOTO MOJIYJIS.

OCHOBE
UCTIOTb30BaHUS
TCOPCTUUCCKHUX U
MPAaKTUICCKUX
OCHOB
€CTECTBCHHBIX U
TEXHUYECKHUX HayK,
a TaKkKe
MaTeMaTH4YCCKOIo
ammapara

€CTECTBEHHBIX HayK,
HEOOXOIUMBIX IS
pelleHus] TUTOBBIX
3a1a4
npodeccCuoHaTbHOM
NeSATSIIEHOCTH
OIlK-1.2

Hcnonw3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBCHHBIX HAYK
JUTSL pEIICHUS
CTaHJIAPTHBIX 33J1a4 B
obiactu
MIPOMBIIIIJICHHOTO U
TPa)XTaHCKOTO
CTPOUTEIILCTBA
OIlK-1.3

dopmupyer cxemy H
MOCIIeZI0BATEILHOCTD
MIPUMEHECHHSI OCHOBHBIX
3aKOHOB
MaTeMaTHIeCKHIX "
€CTECTBEHHBIX HayK
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JJIA

pea3anuu

IIPOCKTHBIX PEIICHUN B

oOJactu
MIPOCKTUPOBAHHUSI

n

JKCIUTyaTalluu  3JaHui

U COOPYKECHHI

Tema 9. Yucmoeie wu | OIIK-1 OIlK-1.1 Ompoc, Tect
(yHkumoHanbHbIe  pANBL. | CriocoGen pemars | AeMOHCTpUpYeT perieHue
Hcnonp3oBaHne B OCHOBHBIX 3a71a9u 3HAHUEC OCHOBHBIX 3a4a4
3aKOHax JUCTTUIIIINH . | 3aKOHOB
NHXCHCPHO-MCXaHUYCCKOI'O HpO(beCCI/IOHaJIBHOI/I MaTeMaTUYEeCKUX U
MO JIA. ACATCIIEHOCTH Ha €CTECTBEHHBIX HaYK,
OCHOBC HEOOXOIUMBIX IS
HACIIOJIb30BaHUA pelIeHUs TUIIOBBIX
TEOPETUYECKHUX U 3a1a4
IIPaKTUYECKHUX PO eCcCHOHANBHOI
OCHOB JeSITeNIbHOCTH
OIlK-1.2
€CTECTBEHHBIX U
Hcnonwk3yeT 3HaHUS
TECXHUYCCKHX HAYK, | ocHOBHBIX 3aKOHOB
a TaKKe MaTE€MaTUYECKHUX U
MaTeMaTHYECKOTO €CTECTBEHHBIX HayK
arnrapara AJLL pCIICHUA
CTaHJApTHHIX 3a7a4 B
obractu
MPOMBIIIUIEHHOTO U
TPaKJaHCKOTO
CTPOUTETHCTBA
OIlK-1.3
dopMupyeT cxeMy H
MOCJIEIOBATENBHOCTD
MIPUMEHEHUSI OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKUX "
€CTECTBEHHBIX HayK
JUTS peanu3auuu
MIPOEKTHBIX PEIICHUN B
obrnactu
MIPOEKTUPOBAHUS "
JKCIUTyaTalluu 3JaHui
Y COOPY/KEHHUU
Tema 10. [Ipeamer | OIIK-1 OIlK-1.1 Ompoc, Tect
TEOPUH BEPOATHOCTEH. | Criocoben pemars | JeMOHCTpUpYyeT perieHue
OcHoOBHBIE MOHSATHS. | 50 1aqy 3HaHUE OCHOBHBIX 3a/1a4
OcCHOBHBIE TEOpeMbl U . | 3aKOHOB
npodeccuoHaNbHOMI
hopmysI TEOPHUH MaTeMaTUYeCKUX U
BEpPOSITHOCTEI. , eg | ACATCIRHOCTH HA €CTECTBEHHBIX HayK,

MIPUMEHEHHUE BO BIIAJICHUU
HaBBIKAaMH JIETTIOBOTO
B3aMMO/ICHCTBUS c
CepBUCHOM cinyx00il u
OIICHUBAHUHN

OCHOBE
HCITIOJIBb30BaHUA
TCOPCTUUCCKHUX U
MPAKTUYCCKUX
OCHOB

HEOOXOINMBIX I
pEIIeHUS TUTIOBBIX
3a71a4
npodeccroHanbHOI
JIEATETBHOCTH
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PEKOMEHJIallUA C Y4YETOM
3KCIEPUMEHTAIBHON
paboThl
TEXHOJIOTMYECKOIr0 OTxesa
MPEANPUSITHS.

CCTCCTBCHHBIX U
TCXHUYCCKHX HAYK,
a TaKXKe
MaATEMaTH4YICCKOI'O
alirapara

OIlK-1.2

Ucnonb3yer 3HaHuA
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HayK
JUISL peLIeHUs
CTaHJApTHBIX 3a7a4 B
obmacTu
IPOMBILIUIEHHOTO U
IPaX/1aHCKOI0
CTPOUTEIBCTBA
OIIK-1.3

dopmupyer cxemy Hu
I1OCJIEZIOBATEIbHOCTD
NPUMEHEHUS OCHOBHBIX
3aKOHOB
MaTEeMaTUYECKUX u
€CTECTBEHHBIX HayK
JUISL peanuzanuu
MPOEKTHBIX PELICHUN B
oOnactu
IIPOEKTUPOBAHUS u
SKCIUTyaTauuyd 3JaHuil
U COOPYKEHUM

Tema 11. IloBTOpHBIE
HCITBITAHUA. Nx
MIPUMEHEHHE BO BIIAJICHUU
HaBBIKAMH JIETIOBOTO
B3aUMOJEICTBUSA c
CEepBHUCHON ciy:)k00il H
OLICHUBAaHUHU
PEKOMEHJIAlUU C y4YeTOM
AKCNEPUMEHTAIbHON
paboThl
TEXHOJIOTHYECKOTO OT/AeNa
MpEANPUSITHSL.

OIlIK-1

CriocobeH pemiarb
3a7a9u
npoQeCCHOHAIBHON
JeATeILHOCTH Ha
OCHOBE
UCTIONTb30BAHUS
TEOPETHUECKHUX U
MPAKTUICCKUX
OCHOB
€CTCCTBCHHBIX U
TCXHUYCCKHX HAYK,
a TaKkxKe
MaTeMaTHIeCKOro
amrmapara

OIlK-1.1
JemoHCcTpHpYyeT
3HaHHE OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX U
€CTECTBCHHBIX HayK,
HEOOXOIUMBIX ISt
PENICHUS TUTTOBBIX
3a1a4y
npodecCuoHaTbHON
JEeSTeNbHOCTH

OIlK-1.2

Ucnonb3yet 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTHICCKUX U
€CTECTBEHHBIX HAyK
JUTS PEIICHUS
CTaHIApPTHBIX 3314 B
obmactu
MIPOMBIIIIIEHHOTO U
IPaXTaHCKOTO
CTPOUTENHCTBA
OIlK-1.3

dopmupyer cxemy U
MOCJIe/IOBATEILHOCTD
MIPUMEHEHUSI OCHOBHBIX
3aKOHOB
MaTEeMaTHYeCKHIX "

Ompoc,
perieHne
3aaq

TCCT
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€CTECTBEHHBIX HayK
Ui peanu3anuu
IPOEKTHBIX PEHICHUN B
obnacTu
POEKTUPOBAHUS u
SKCIUTyaTauuyd 3HaHuil
U COOPYKEHUI

Tema 12. Cayuaiinble OIlK-1.1 Omnpoc, Tecr
BenuuuHbl. [Ipumenenue JlemoHCcTpUpyeT pelieHue
CIIy9aliHbIX BEIUYHH B 3HAHHE OCHOBHBIX 3aaq
paborax o 3aKOHOB
COBEPIICHCTBOBAHUIO MaTeMaTHYECKHUX U
MIPOU3BOJICTBEHHBIX €CTECTBEHHBIX HayK,
MIPOIIECCOB c HEOOXOIUMBIX JJIst
HCIOJIb30BAaHUEM pelIeHus: TUITOBBIX
IKCIIEPUMEHTAITLHBIX 3a1a4
JaHHBIX H PE3yJIbTAaTOB npodecCuoHaIbHOM
MOJICIIMPOBAHUS. OIIK-1 NEeATEILHOCTH

Cnocoben  pemars | OINK-1.2

3aJa4u

Ucnonb3yer 3HaHuA

poeCCHOHAIBHON | OCHOBHBIX 3aKOHOB
NEeSITEIbHOCTH ~ Ha | MATEMaTHYECKUX U
OCHOBE €CTECTBEHHBIX HAYK
UCIIOJIb30BaHUS JUTSL PEeUICHHUS
TECOPETUUECKMX W | CTAHIAPTHBIX 3a]a4 B
MPaKTUYECKHUX obnactu

OCHOB MPOMBIIIIIEHHOTO U
€CTECTBCHHBIX U | TPaX/IaHCKOIO
TEXHHYECKUX HayK, | CTPOMTEIILCTBA

a takxe | OIIK-1.3
mareMatrueckoro | PopMupyeT cXxeMy U
ammapara MOCJIeIOBATEIHFHOCTD

MPUMEHEHNS OCHOBHBIX
3aKOHOB
MaTEeMaTUYECKHUX u
€CTECTBEHHBIX HayK
JUTSt peanu3anuu
MPOEKTHBIX PELIEHUN B
oOnactu
MPOEKTUPOBAHUS u
SKCIUTyaTallid  3JaHui
U COOPYKEHUM

Jranbl (opMupoBaHUs KoMmereHuuid B mnpouecce ocBoenuss OIIOII
MIPSIMO CBSI3aHBI C MECTOM JUCITUIUIMH B 00pa3oBaTeabHOM mporpamMme. Kaxkmprit atam
dbopMHUpOBaHUS KOMIETCHIIMHM, XapaKTePU3YeTCs OMPECICHHBIMA  3HAHUSMH,
YMEHUSMH W HaBbIKaMU W (WJIM) OIBITOM MPOPECCUOHAIBHON JIESITEIIBHOCTH,
KOTOpbIE OLEHMBAIOTCS B MPOLECCE TEKYLIEro KOHTPOJS  YCIEBAEMOCTH,
MPOMEKYTOUYHON aTTeCTAMU MO JAUCHUILIMHE (IIPAKTUKE) U B MPOIECCE UTOTOBOM
aTTeCTalluH.
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Juconmummaa «MaTteMaTtnka» SBISIETCS NMPOMEXKYTOYHBIM 3TAlOM KOMILIEKCA
IUCLMIUIMH, B XOJ€ M3YYEHHs] KOTOPBIX Y CTYACHTOB (OPMUPYIOTCA KOMIETEHIIUU
OIIK-1.

®opmuposanus komnereHuuu OIIK-1 HaunHaeTcs ¢ 3yd4eHUs TUCUUIUIMHEI B
1 yue6HOM cemecTpe.

3aBepuiaercss pabota 10 (QOPMHUPOBAHUIO Yy CTYJAEHTOB  YKa3aHHBIX
KOMITETEHIIUHA B XOJ€ NMPOU3BOJACTBEHHOM MPAKTUKU: IPEAIUIIIIOMHON U MOATOTOBKE
U cZa4e rocyJapCTBEHHOIO 3K3aMeEHa.

Htorosas ouenka chopmupoBanHoctu komneteHmit OIIK-1 onpenensercs B
IIEpUOJ MOATOTOBKU M CIaYU FOCYIapCTBEHHOTO YK3aMEHa.

B npouecce u3yyeHus IMCHUILIMHBI, KOMIIETEHIMH TaKKe (POPMHUPYIOTCH
M03TAIHO.

OcHoBHbIMHM 3Tanamu GopmupoBanuss OIIK-1 npu u3ydyeHHH AHCHMILIMHBI
«MareMatuka» SBIIAETCS IIOCIEAOBATEIBHOE U3YYEHUE COLEPIKATEIIbHO CBA3AHHBIX
MeX1y co00il Tem yueOHbIX 3aHATUH. W3ydeHue Kaxaod TeMbl Mpeanojaraert
OBJIAJICHUE CTYJEHTAaMH HEOOXOIMMBIMH  JECKPUNTOpPaMH  (COCTaBIISIOLIUMHU)
KOMIETEHIUN. {151 OIleHKH ypOBHS C(OPMUPOBAHHOCTH KOMIIETEHLIMH B IpOLECCe
U3YYEHUs JUCLUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE TEKYIIETO0  KOHTPOJIA
yCIIEBAEMOCTH MO TeMaM (pa3zesiaM) AUCUUILIMHBI U IPOMEKYTOYHON aTTeCTaluu 1O
JUCLUIUIMHE — 3a4€T U YK3aMEH.

8.2. KoHTposibHbIE 3aJaHUSA UM MaTepuaJbl, HeOOXOAUMBIE IS OLEHKH
3HAHMI, YMEHUH M HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTePHU3y0LMX
Tanbl (POPMHUPOBAHUS KOMIICTCHUMH B Ipouecce 0CBOCHHS 00pa30BaTe/bHOM
NPOrpamMMslI

8.2.1. KoHTpoJibHBIe BOMpPOCHI MO0 TemMaMm (pa3aeinam) JJis Ompoca Ha

SJAHATUAX

Tema (pa3znen) Bormnpocsi

Tema 1. Jluneitnast anredpa YUro Ha3pIBaeTCs ONPEACIIMTENEM BTOPOIrO, TPETHEro, N-ro
N HUCIIOJIB30BAHUEC OCHOBHBIX HOpS{ILKOB?

3aKOHOB JNHCHIUTUIAH Ha3zoBute OCHOBHBIE CBOKCTBA ONIPEACIUTENEH.
HHXCHCPHO-MEXaHHICCKOTO Uro Ha3pIBaeTCs MHUHOPOM, alreOpanyecKuM  JONOJHEHHEM
MOZYJIS.

9JIEMEHTA ONIpEAETIUTENA?
Hamumure ¢opmynsl Kpamepa pemieHuss CHCTEMBI JTUHEHHBIX
ypaBHEHHUN. B Kakux ciry4asx X MO>KHO MCIOJIb30BaTh?
Ha3oBute cxemy pelIeHHs CHCTEMBl JIMHEHMHBIX YPAaBHEHWM I10
Merony I'aycca.
UTto Ha3bIBACTCS MATPHIICH?
Kak omnpenenstorcss OCHOBHBIE JEMCTBUS HAJl MaTpULiaMu?
Kakas marpuma Ha3biBaeTcsi 0OpaTHOM MO OTHOUICHHIO K JIAHHOW
Mmatpuie? Kak HaiiTu MaTpuily, OOpaTHYIO TaHHOU?
UYro Ha3bIBaeTcs paHrom matpuibl? Kak HaliTH paHr MaTpuusl?
Cdopmynupyiite Teopemy Kponekepa-Kamnemnnu.
Onumure MaTpuyHbIA CIIOCOO pEIIeHUs CHCTEMbl JIMHEHHBIX
YpaBHEHUM.
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KakoBa reomerpuueckas CHUCTEM JIMHEHWHBIX

YpaBHEHUI U HEPABEHCTB?

UHTEpIIpeTalus

Tema 2. BekTopsr.
JIuneitHbie omepaluu.
KoopauHats!. Ormeparu
YMHOXCHHS BEKTOPOB.

Hcnonb3oBaHue BEKTOPOB B

Kakue BennYMHbI Ha3bIBAIOTCS CKASIPHBIMU? BEKTOPHBIMU?

Kaxue BeKTOpBI Ha3bIBalOTCS KOJUIMHEAPHBIMU?

Kakue nBa BeKTOpa Ha3bIBAIOTCS paBHBIMU?

Kak cnoxxuts nBa Bexkropa? Kak, ux Bel4ecTs?

Kak HaliTu KOOpAMHATHI BEKTOpaA 110 KOOPAMHATAM TOYEK €ro Havyajia

OCHOBHBIX 3aKOHax " KOHLIa?
C€CTCCTBCHHOHAYYHBIX
HazoBure mpaBmiia CI0KEHUS, BBIYUTAHUS BEKTOPOB, 3aJlaHHBIX B
ATCTITTLI, HpaBiax KoopauHaTHOH popme. Kak yMHOXKHUTH BEKTOp Ha CKaJsp?
IIOCTPOCHUA TCXHHUYCCKHUX
CXeM H uepTekeii. Kaxue BeIMYMHBI HA3bIBAIOTCS CKAIIPHBIMU? BEKTOPHBIMU?
Kaxue BeKTOpbI Ha3bIBalOTCS KOJUIMHEAPHBIMU?
Kakue nBa BeKTOpa Ha3bIBalOTCS paBHBIMU?
Kak cnoxxuts nBa Bexktopa? Kak, ux Bbruectsb?
Kak HaiiTu KoOpauHaTBI BEKTOPA 10 KOOPAWHATAM TOYEK €ro Haydasa
1 KOoHIa?
HazoBure mpaBmia cioKeHUs, BBIUATAHUS BEKTOPOB, 3aJaHHBIX B
KoopanHaTHOH Gopme. Kak yMHOKUTH BEKTOp Ha cKaysip?
JlaiiTe ompenelieHne CKaIspHOIO IPOU3BEIEHUS JIBYX BEKTOPOB.
[IepeuncinTe OCHOBHBIE CBOMCTBA CKAJSIPHOTO IPOU3BEIACHUS.
Kak HaliT cKangpHOE MPOU3BENCHHUE [BYX BEKTOPOB II0 UX
KoopauHaTam?
Hanumure popmyny asns onpeaencHus yriaa Mexy AByMsI BEKTOpaMH
Hanumure  ycioBusa:  KOJJIMHEAPHOCTH IBYX  BEKTOpPOB;  HX
MEPIICH INKYIISIPHOCTH
Tema 3. Awnamurudeckas Jante ompeneineHue NPSAMOYIOJBHOM — JI€KapTOBOM  CHCTEMBI
reomerpus. E€ npumenenue | koopauHar.
B TPHHIHUITHAIBHBIX Hanumure GopMyny JUisi HaXOXAEHUS PACCTOSHUS MEXAY JABYMS
0COOEHHOCTAX TOUKAMI.
MOCIPOBAHI Hanwuiure QopMynbl i ONpeAeNeHus] KOOPAMHAT TOYKH W
MaTeMaTH4CCKUX, JIETSIEN TaHHBIM OTPE30K; B JTAHHOM OTHOILICHUHU.
(1)I/I3I/I‘IGCKI/IX U XUMHYECCKHUX A
nporeccax, Hanumure ¢opmynbsl, npeoOpa3oBaHUs KOOpPAMHAT: a) IIpHU
Mpe/IHA3HAYEHHBIX g | APAUIETBHOM  TIEPEHOCE  CHCTEMBI  KOOP/IMHAT; 0) mpu TOBOPOTE
KOHKPETHBIX CUCTEMBI KOOPAHHAT.
TEXHOMOIMUECKHX Hanumure ypaBHeHUs MpsAMOI: a) ¢ yIJIOBBIM KO3 duueHToM; 0)
TIPOIIECCOB. MPOXOAAILIeH dYepe3 JaHHYI0 TOYKY B JIAHHOM HalpaBlIEHUH; B)

MPOXOSAIICH uepe3 Be JaHHBIE TOYKHU; T') B «OTPE3KaxX).

Kak HaliTh KOOpAMHATHI TOUKH MEPECEUEHUs JBYX MPSAMbIX?

Hamumure ¢opMyny s ompeneneHus yriia MEXIy ABYyMS
MPSAMBIMH.

KakoBbl ycioBusI mapauieIbHOCTH W MEPHEHAUKYISIPHOCTH JABYX
MPSMBIX?

ChopmynupyiiTe onpeaeneHrue OKpPyKHOCTH.

1. Hamummute ypaBHEHHE OKPYKHOCTH C IIEHTPOM B JFO0O0M TOUKe
IockocTh xOy; ¢ IEHTPOM B Hayaje KOOPAHHAT.

[aiite onpenenenue aiunca. Hanummre kaHOHMYECKOE YpaBHEHNE
dJUINIICA.

Jaiite onpenenenue sinuica. Hanummre KaHOHUYECKOE YpaBHEHHUE
dJUINIICA.

Uro Ha3biBaeTCs OSKcleHTpucuTeToM auunca? Kak usmensercs ¢opma
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SIUINIICA ¢ U3BMEHEHHEM dKclieHTpucutera ot 0 1o 1?
Jlatite ompenenenne rumnepOoibl. Hanmummre KaHOHWYECKOE ypaBHEHHE
TUNEPOOJIHL.

Tema 4. Teopust mpemennos
[OCJIEI0BATENbHOCTEN u
¢$yHKIUH, e€ UCTIONB30BaHNE
B OCHOBHBIX 3aKOHaxX
JUCLUTUINH HUHXEHEPHO-
MEXaHUYECKOTO MOTYJIS.

Chopmynupyiite onpenenenre NOHIATUS QYHKIUU.

Uro Ha3piBaeTCs 00JIacThIO ompeaencHus (GyHKIuu? 00JIaCThIO
M3MeHEeHUs QYHKIHH?

[lepeuncnnre OCHOBHBIE 3JEMEHTapHBIC
OCHOBHBIE CBOMCTBA.

Kakue ¢ynkuun
MIPUMEPBHI.

UYro Ha3bIBaeTCs MpPEAETIOM YHCIOBON MOCIEI0BATEIBHOCTH?

Chopmynupyiite onpenenenue npenena GyHKINUH.

HazoBuTe 0CHOBHBIE CBOMCTBA MPEACIOB (DYHKITHIA.

Kakas ¢yHkius Ha3piBaeTcsi OECKOHEYHO Maylol? OECKOHEYHO
00JIbI1I0H?

Ha3zoBwure cBoiicTBa OECKOHEYHO MaJBIX (PYHKITHIA.

Hanummure hopmyIbl mepBoro 1 BTOPOro 3aMeyaTeNIbHBIX MTPEIEoB.

Kakwue norapudmpl Ha3bpIBAIOTCSI HATYPATHHBIMU?

Jlaiite onpesenenus 0IHOCTOPOHHUX MPEAETIOB (PYHKIIUU B TOUKE.

¢ynkuuu. HazoBute nx

Ha3bIBAIOTCs  AieMeHTapHbiMu?  IlpuBenure

Tema 5. HenpepsBHOCTD

Kakas ¢pyHkuus Ha3bIBaeTCsl HENPEPBHIBHOM B TOUKE? HA MHTEpBae?

(hyHKITUH. [IpousBoanas. Kaxas Touka Ha3pIBaeTCsSI TOUKOM pa3phiBa IEPBOTO poaa? BTOPOro poja’?
[IpuMeHeHue mnPOU3BOAHOU [lepeuncnuTe OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX Ha OTpe3Ke (PyHKINH.
B paborax o Urto Ha3bIBaeTcs MPOU3BOIHON PyHKINN?
COBEPLICHCTBOBAHUIO
NPOM3BOACTBEHHBIX KakoB reomerpuueckuii, Gu3NIecKuii CMBICI IPOU3BOTHON?
mponeccoB C
HCIOJIb30BaHUEM Kak  B3aMMOCBSI3aHBI ~ HENPEPHIBHOCTH byHKIMH  W© ec
OKCTICPUMCHTAIIBHBIX ¢ depeHIUpyEMOCTh B TOUKE?
A@HHBIX M pe3yJIbTaTOoB Hanwuimre ocHOBHBIE mpaBuiia qudGepeHIupOBaHus (YHKIHIA.
MOJICTMPOBAHHA. Hanmmmnre bopMyIibL b depeHIpoBaHUS OCHOBHBIX
3JIEMEHTapHBIX (QYHKIUH
KaxoB reomerpuueckuii cMbicn auddepennnana GyHKInu.
[lepeuncanre ocHOBHbIE cBOicTBa AU depeHnnana GyHKIHH.
Hanumwure ¢opmyiy, MNO3BOISIONIYI0 HAXOAWUTh TNPUOIMKEHHOE
3Ha4YeHHe QYHKLUH MPH TOMOIIHU ee JuddepeHimania.
Kak HaifTu mpou3BOJHYIO0 BTOPOTO, TPETHETO, N-T'O MOPSAIKOB?
Kakas xpuBas Ha3pIBaeTCs BBIMYKJION? BOrHYTOW?
Kaxk HaliTi nHTEpBasbl BHITYKIOCTH U BOTHYTOCTH KPUBOW?
CdhopmynupyiiTe AOCTaTOUHBIM MPHU3HAK CYIIECTBOBAHUS TOYKHU
neperuda KpuBoH.
Uro nHa3piBaeTCs acHMITOTON KpuBoH? Kak HalWTH BepTHUKaIbHBIE H
HaAKJIOHHBIC aCHMIITOTEI?
HazoBute cxemy ucciieioBanus GyHKIUH U IIOCTPOEHHS ee rpaduka.
Tema 6. MWurerpansHoe Cdhopmynupyiite onpeneneHue nepBooOpasHoOi QyHKIIUH.
HCYHUCIICHUE u ero Uro Ha3bpIBaeTCsl HEONPENENICHHBIM HMHTETPAJIOM OT JIaHHOI:

NpUMEHEHUE BO BIaJICHUU
HaBBIKaAMH JCII0OBOI'O
B3aUMOJEHCTBUS c
CepBUCHON  ciyxOoii U
OLICHMBAaHWU PEKOMCHIAIIUN
c y4€TOM

byHKIIIN?
Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIIPEAEICHHOIO HHTETPAIA.
Hanumute hopMyssl TaOaUIIBI OCHOBHBIX MHTETPAJIOB.
B yem cymHoCcTh METOZ]a HHTETPUPOBAHMSI 3aMEHOM TIepEeEMEHHOM?
Hanummre  dopmyny — uHTerpupoBaHuMs 1O YacTsiM B
HEONPEACICHHOM HHTETpaJIe.
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SKCIEPUMEHTAILHON PabOThI Ha3zoBute 3amaum, npuBOIAIME K TOHATHIO OIPEACIEHHOTO
TEXHOJIOTMYECKOTO  OTAENA | yHTErpasa.
HpEATIPUATHS. Hanwmure uHTerpansuyo cymmy it ¢yaknun  y=f(x) Ha orpeske
[a; b].
Yro Ha3bIBACTCS ONPEICICHHBIM HHTErpaioM oT GyHKiu Y=f(X) Ha
orpeske [a;b]?
Hanumure gopmyiny UHTErpupoBaHuUs MO YaCTSAM B OMNPEICIIEHHOM
HHTETrpae.
Kak Bbruncnuth 00beM Tena, 00pa30BaHHOIO BPAILEHHUEM IIOCKON
¢burypst Bokpyr ocu Ox? ocu Oy?
[aiite ompeneneHue HECOOCTBEHHOTO HHTETpaja ¢ OECKOHEUHBIMH
npeaeiaMu UHTErPUPOBAHUS.
ChopmynupyliTe TOHSATHE HECOOCTBEHHOTO HWHTErpajia OT pPa3pbIBHOM
¢$byHKUINU.
Tema 7. ®ynknus | JlaliTe onpeneneHue QyHKIMU JBYX HE3aBUCUMBIX IEPEMEHHBIX.
HCCKOJBKHX IIECPEMCHHBIX. HpI/IBeIII/ITe IMPUMCPEIL.
Henpepsisocts.  YacTHble | Yt HazbiBaeTcs 0071aCThIO onpezeneHus GyHKIUN JBYX HE3aBUCUMBIX
HPOU3BOAHBIC 1| mepemennbix? KakoBo reomerpuieckoe m3o0paxxeHHe (DYHKIIHMH JBYX
Auppepenuma. HepEMEHHBIX?

OKcTpeMyMbl (pyHKIUH 2-X
MEPEMEHHBIX. YCIOBHBIA M
aOCOMIOTHBIII  3KCTPEMYMBI
(GyHKUMU 2-X TepeMEeHHBIX.

Uro Ha3pIBaeTCs YaCTHBIM M IOJHBIM TPUpPANICHHEM (QYHKIUH BYX
HE3aBHCUMBIX TIEPEMEHHBIX ?

Cdopmynupytite onpenenenue npeaena QyHKIUN ABYX TEPEMEHHBIX.

Kakas ¢pyHk1us Ha3pIBaeTCs HENPEpPhIBHON B Touke? U obnactu?

Nx [IPUMEHEHUE B N

NPHHIMTHATBHEIX JlaiiTe omnpeneneHUe 4YacTHBIX IIPOM3BOJHBIX IIEPBOrO  IOpSAIKa
0COGEHHOCTIX GbyHKIMH IBYX epeMeHHbIX. KakoB MX reOMeTpU4ecKuii CMbICI?
MO/ICTHPOBAHHS Uro HazpIBaeTCsl MOMHBIM quddepeHnnanom GyHKIUH IBYX MEPEMEHHBIX ?
MaTeMaTHUYECKHX, Kak HaliTu yacTHBIE NMPOU3BOJHBIE BTOPOTO MOpAIKa (YHKIMH JIBYX
Gu3MUECKUX W XUMHYECKHX | TIEPEMEHHBIX?

nporeccax, Uro sBisieTcsi HEOOXOAMMBIM YCIOBHUEM 3KCTpeMyMa (PYHKIHMH JBYX
npe€aHasHa4YCHHBIX JUIA HepeMeHHHX?

KOHKPCTHBIX Chopmynupyiite AOCTATOYHBIM NPU3HAK SKCTpeMyMa-(QyHKLIUU JIBYX
TCXHOJOINYCCKHUX MepPEMEHHBIX.

IIpOLCCCOB.

Tema 8. | Uro Ha3bIBaeTcs nu¢depeHnalbHbIM ypaBHEHUEM?
HuddepenipansHpie Uro Ha3bIBaeTcs 001IUM pemieHneM TuddepeHIaibHOro ypaBHEHUs?
ypaBHeHMs. 1-ro mopsiika. | yacTHBIM pelieHrem?

Huddepenrmanbrbie Kaxkos r€OMETPUYECKUI CMBICH YaCTHOI'O peleHus
YPaBHEHUs  2-TO  NOPAAKA. | 111y hepeHIMANBHOrO yPABHEHH S IEPBOro MOPsAKa?

Juneiinne Anddepentt. [IpuBenure MIPUMEPBI nuddepeHanIbHBIX YpaBHEHUI c

YpaBHeHHa 2-TO TOpAAKA.
JIIY 2-ro mopsimka ¢ TOCT.
Koaddumenramu.
Hopmanbusie CHCTEMBI
i depeHInaTbHbIX
ypaBHeHuil. Mcnonbs3oBaHue
B OCHOBHBIX 3aKOHax
JACITUTUTAH WH)XEHEPHO-
MEXaHHYECKOTO MOJIYJIS.

pa3AeIAIOIUMUCS TePEMEHHBIMU
Kaxoe nuddepennnanbHoe ypaBHEHHE TIEPBOTO NOPsAKa Ha3bIBaeTCs
TuHeWHBIM? ypaBHeHUeM bepHymnu? Ykaxkute cnocol ux perieHuu
Kaxoe ypaBHeHUe Ha3bIBaeTCs TUHEHHBIM AU(depeHInaTIbHbIM
ypaBHEHHEM BTOPOTo Mopsiika?

Kakoe ypaBHeHHME Ha3bIBACTCSl XapaKTEPUCTHICCKUM UIsI OJTHOPOTHOTO
muQdepeHInaIbHOr0 YpaBHEHUS BTOPOTO MOpsIKa?

.Kaxkoit Bun umeer ob1iee pemenne oqHOpOoaAHOTO MU epeHITnaTbHOTO
ypaBHEHMs BTOPOTO MOPs/IKA B 3aBUCUMOCTH OT TUCKPUMHUHAHTA
XapaKTePUCTHUECKOTO YPaBHEHHUS?

Kak naiitu ob1iee pernienne o1HOpOAHOTO Au(depeHIInaIbHOrO
ypaBHEHHUsSI BTOPOTO MOPSKA C OCTOSHHBIMU K03 puirienTamu?
Kakoii Bi1 ©MeeT 4acTHOE pelieHne HeoTHOPOTHOTO
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i depeHanbHOrO ypaBHEHHS BTOPOTO MOPSIIKA C HOCTOSTHHBIMA
KO3 pHUIHEHTaMHU, €CTIH €r0 IpaBasi 4aCTh €CTh MHOTOYICH?

Tema 9. UYwucioBble u
(GyHKIMOHATIBHBIE — PSIIBL.
Hcnonp3oBaHne B OCHOBHBIX
3aK0HaX JMUCLUAIUIAH
NHXCHCPHO-MCXaHUYCCKOI'O
MOMYJISI.

Uto Ha3bIBACTCSA YUCIOBBIM PSAJIOM?

Urto Ha3piBaeTCs N-i YaCTUYHOU CYMMOM YUCIIOBOTO psia?

Kakoii unciioBoii ps1 Ha3bIBAECTCS CXOAAIIMUMCS?

Uto sBIseTCSI HEOOXOAUMBIM YCIIOBUEM CXOJUMOCTH YHCIIOBOTO psiga?
HazoBute pocraTtouHble MNpPU3HAKA CXOJUMOCTH, OCHOBAHHBIE Ha
CpaBHEHUU PSIOB.

HazoBute npusnak Jlanambepa cXoaMMOCTH PSAIOB.

B uem cocTout uHTErpasibHbIN npusHak cxogumoctu Komm?

Kakue psapl Ha3piBatoTCs 3HaKouepenyrommumucs? [Ipusenure
MIPUMEPBHI.

Chopmynupyiite npusnak JleiiOHuIa CXOAUMOCTH
3HAKOYEPETYIOIIUXCS PSJIOB.

Kakue 3nakouepenyrompecs psabl Ha3bIBAIOTCS aOCOIIOTHO
CXOJIAIIUMHUCS? YCIIOBHO CXOJISIIIIUMHUCS?

JlaliTe onpeneneHne CTENeHHOTo psijia U 00J1aCTH €ro CXOIUMOCTH.
Kaxk naiit 00651aCTh CXOJIMMOCTH CTEJICHHOTO psijia?

MoskHO 71 TowIeHHO MU PEepeHITUPOBATh WM HHTETPUPOBATH
CTeneHHou psin?

3anuiMTe pasioKeHHe B CTENEHHOW psia (QyHKIMH €', SinX, COSX,
(1+2)™, In(1+x).

Kak obGecnieunBaercst TpedyeMas TOUHOCTh NPU MPUMEHEHUU
CTENEHHBIX PSAIOB B TPUOIUKEHHBIX BHIYUCICHUSIX?

Tema 10. [Ipenmer Teopuu
BeposiTHOCTEN. OCHOBHBIE
TTOHSTHSL. OcHOBHBIE
TeopeMbl U (OPMYIIbI
TEOPUHU BEPOSITHOCTEM., €€
MIPUMEHEHUE BO BIAJCHUU

HazoBute kaccuueckoe onpeieieHue BEpOITHOCTH, IPUMEPHI.
Hanwummre ocHOBHBIE POPMYJIBI KOMOMHATOPHUKH.

Kaxkwue neiicTBus HaZl COOBITUSIMH BEI 3HaeTe?

UYro Takoe reoMeTpuuecKasi BEpOATHOCTD?

Yro Takoe nmosiHas rpynmna coobrtuii? [IpuBeaure npumepsl.

Kakue coObITHS Ha3bIBAIOTCS TPOTHBONOIOXKHBIMH, HE3aBUCUMbBIMU?

HaBbIKaMU nenoBoro | Kakue TeopeMbl yMHOKEHUsI BepoATHOCTEN BbI 3HaeTe? [IpuBeaure
B3alMOJENCTBUS C | IPUMEPBI.
cepBUCHON ciyx00il u | Kakue Teopemsl cinoxeHus BeposiTHocTel Bbl 3HaeTe? [Ipumepsl.
OLICHUBAHUHU Hanumure acumnroruyeckyto ¢popmyiy Ilyaccona.
pexomeHnauuu ¢ yderoMm | Hamummre hopmynny mogHONM BEPOSTHOCTH.
9KCIIEPUMEHTAIbHON UYto BBl NOHUMAETE O] YCIOBHON BEPOATHOCTHIO?
paboThI Hanummre ¢opmyiny BeposSTHOCTH TOSIBICHUS XOTA OBl OJHOTO
TEXHOJIOTUYECKOTO OT/AEesa | COOBITHS.
MIPEANPUSATHS. UTto BbI MOHUMAETE MOJ1 BEPOATHOCTHIO TUIIOTE3?

Hanumure popmyny baiieca.
Tema 11. IloBropusie | Hanumute popmyny beprymm.
HCTIBITAHUSA. Nx | Hanmnmmre acumnrornyeckyto popmyiy Ilyaccona.

IMPUMCHCHUC BO BJIAJICHUU

HaBbIKaMH JCJI0BOT'O
B3aMMOJICHCTBHS C
CEPBUCHON  CIYKOOW U

Hanumure nokansHyro TeopeMy Jlamnaca.
Hanumure naterpansuyro Teopemy Jlamnaca.

Uto Takoe HauBEPOSTHEHIIIEE YUCIIO MOSBICHUI COOBITHS B
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OIICHUBAHUH HE3aBUCHUMBIX HCIBITAHUAX ?

PEKOMEHJIallUU C Y4E€TOM .
KCTIEPHMEHTATBHO Yro Takoe JieposlTHOCTb OTKJIOHCHHSI OTHOCUTEIBHON YaCTOTHI OT
PABOTHI MOCTOSIHHOM BEPOSATHOCTU B HE3aBUCUMBIX UCTIBITAHUSX ?
TEXHOJIOTMYECKOTO OTACHA

MPEANPUSITHSL.

Tema 12. Cnayuwaiinelie | Uto Takoe ciyvaiinas BeauuuHa? [IpuBenure npumepsl.
BennunHbl.  [Ipumenenue | HazoBuTe BUAbI CilydyaliHbIX BEJIMYHH.

CIy4allHBIX BeNMMYMH B | Hammmumre 3aK0oH pacrpeseeHus BEpOSTHOCTEH 11.C.B.

paborax o | Yto Takoe OMHOMHUAIILHOE pacmpeesieHue?
COBEPIIICHCTBOBAHHIO Hammmure 3akoH pacnpenenenus [lyaccona.
MIPOU3BOJICTBEHHBIX Yto Takoe MaTeMaTUICCKOE OKHIAHNUC?

MPOIECCOB ¢ | Uro Takoe nucnepcus’?

HCII0Ib30BaHUEM Yro Takoe Mmoaa?

AKCIICPUMEHTAIIbHBIX Hamnumrre ocHOBHBIEC 3aKOHBI pacIipeie/ICHHUsI HEPEPHIBHOM C.B.
JAHHBIX M pe3yapTaToB | UTO Takoe IIIOTHOCTh pacipeiesieHus BEpOsSTHOCTEHN H.C.B.
MOJICITMPOBAHUSI. HazoBuTe 4uncioBbic XapaKTEepUCTUKH H.C.B.

Ikana OLlCHUBAHMUA OTBE€TOB Ha BOIIPOCHI

IIIxana oneHnBaHUI

Kpurepuu onieHuBaHus

OOyuaromumiicsi TJIIyOOKO M COJIEpP)KAaTeIbHO PacKphIBAET OTBET Ha

«OTIn4HO» KaX/Iblii TEOPEeTUYECKUN BOIIPOC, HE JOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIN M HCUEPIBIBAIOIUN XapaKTeD.

OOyuaronuiics B 11€JI0OM PacKpbIBACT TEOPETHUYECKHE BOIPOCHI,

«Xopouo» OJIHAKO OTBET XOTsI Obl Ha OJMH M3 HUX HE HOCUT Pa3BEPHYTOrO U

HCYCPIBIBAOIICTO XaAPaAKTEPAa.

((YI[OBJ'IGTBOpI/ITeJ'ILHO»

OO0yuarmuiicss B 1EJIOM PacCKpPhIBAET TEOPETHUYECKHE BOMPOCHI U
JOMYCKaeT  psAJ ~ HETOYHOCTeW,  (parMEHTapHO  PACKPHIBAET
COJICpP)KaHUE TEOPETHYECKHX BONPOCOB WIIM WX  PacKpbIBAcT
COJIepKaTENbHO, HO JOIYCKasi 3HAYUTEIbHBIE HETOUHOCTH.

«HeynoBneTBOpUTEIBEHON

OOyuaromuiicss He 3HaeT OTBETOB Ha MOCTABJICHHBIC TEOPETUUECCKUE
BOTPOCHI.

8.2.2. Tembl 1JIl TOKJIAT0B

[TpousBoanbie 1 MU dHEepeHITUATBI BBICITUX MOPSIIKOB.
JIuHeHbIe orepaTopbl U ASUCTBUS HAJl HUMU.

HecoOcTBenHbIe HHTCI'palbl C OCCKOHEYHBIMH npcacjiaMu U OT HCOI'PaHNYCHHBIX

1.
2.
3. DKBUBaJCHTHBIC (DYHKITUH.
4. TlpsiMast ¥ TUIOCKOCTH B IIPOCTPAHCTBE.
5.
(GYHKIIUN, ©X OCHOBHBIC CBOMCTRA.
6. [Ipou3BogHast MO HAMPABIECHUIO

7. TeomeTpruueckue MU MEXaHUUYECKUE MPUIIOKEHUS KPATHBIX, KPUBOJUHEUHBIX U
MOBEPXHOCTHBIX UHTETPAJIOB.

8. Haxoxnenne noreHmnualia.

9. Tlonsitue o KpaeBbIX 3a1auax Aist AuddepeHIInaIbHbIX YPaBHEHUH.

10.YpaBHeHus ¢ MpaBoOi YaCThIO CIICIIMAIBHOTO BU/IA.
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IxaJjia oneHUBaHUA

[IIxana oreHuBaHUsI

Kputepuu onenuBanust

«OTnnyaO»

OOyyaromuiicss TIyOOKO U COJEp)KATeNIbHO PpAacCKpPbhIBACT TEMY
JOKJIaJa, HE JOMyCTHB OIMOOK. OTBET HOCUT pa3BEpHYTHIM U
MCUEPIBIBAIOIINN XapaKTep.

«Xopo1o»

OOyuJarouiics B II€JIOM PacKpbIBAaeT TEMY JIOKJIaJa, OJHAKO OTBET
X0Ts Obl HA OJTUH U3 HUX HE HOCUT Pa3BEPHYTOT0 U MCUYEPIIBIBAIOIIETO
Xapakrepa.

((Y,I[OBJ'IGTBOpI/ITCJ'ILHO»

OOyyaromuiicss B LEJIOM PACKPBIBAET TEMY JIOKJa/la U JIOMYyCKaeT
PN HETOYHOCTEH, (parMeHTapHO  pacKpPBIBAET  COJEP)KAHHE
TEOPETUYECKUX BOMPOCOB HIIM UX PACKPBIBAECT COJAEPIKATEIHHO, HO
JIOTTyCKasi 3HAUUTEITbHbIE HETOUHOCTH.

((HeyI[OBJ'IeTBOpI/ITCJ'IbHO»

OOyyaronuiics He BiajieeT BEIOpaHHON TeMO

8.2.3. OueHoYHbIE CPEACTBA OCTATOYHBIX 3HAHMIA (TECT)

1. IIpousBeaeHue A-B JIBYX KBAQJIPATHBIX MAaTPHII

1 2 3
7

A= ,B=
5 -6

13 -7 8
1) 9 -6 -5
8 -9

5) 7 -7
-3 -5

2. OmpenenuTenb

4

8 |pasHO...

17 12 17  -27 7 11
2)(—27 —68) A-12 68 ) M1z 6

2 1 1
1 -4 paBEH. ..
-1 8 3
2) -16 3)6 4) 14 5)

3 2

3. OOparHOI MaTpHLEH A1 JAaHHOU MaTpulel | 4 3 | ABAAETCA

1) -6
16
Martpuua...
3 -2
Disa 3

2 3 3 -2 ~3 -2
2){3 4 3 -4 3 Hl-a -3
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-3 2
)| 4 -3
X+2y+3z2=0,
2X—Yy+2=3,
4. Cucrema MEET. ..

3X+Yy+4z=3.

1) omHo pemienre  2) aBa pemieHus  3) HE UMEeT pelieHui
4) MHOKECTBO pEIICHUN  5) TpU pelIeHus

2X+ 1y =28,
5. Pemenunem cuctemsl {GX +5y = —8, ABILETCA Napa. ..
1)(-3;-2) 2)(-3:2) 3)3:-2) 4)(3:2)
5)(1;2)
2 1
6. Omnpenenutens |§ 2 —3| pasen 0 mpu & = ...

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

1 -2 -1 3
7. JlaHBI MaTPUILIEI A:[g 5]’82(0 ZJ.ManHua 2A—B?

paBHa...
1 -7 1 -7 17
2) [6 —6) 3) [—6 —6j Y |6 6

1 2 4
A=4k-3 2 -5
8. aHa MaTpHIla . Anrebpandeckoe IOIOJTHCHUE
lanavatp -3 7 10 b
Ag3 =Ompu K = ...
1) -1 2) 2 3)1 4)0 5) -2
/7 -3 1
A= 4 -4 0
9. Jlana matpura 5 6 2| Torma cymma 3JIEMEHTOB,
PACIOJIOKCHHBIX HA TJIABHOW JUArOHAJIW 3TOH MaTPHIIbI, pPaBHAa. ..
1) -5 2)5 3) 13 4) -7 5) 10

10. CymmMma koopauHaT Bektopa AC tpeyromprHuka ABC: AB={2; 3; -1}
BC={-1;2;2} paBHa
n-2; 2)0; 3)3;, 47, 5)-1.
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11. Bexkropel a={2-¢; —1; 3+a} u b={1; 2¢; 2} opTOrOHAIBHBI, ECIIA YUCIO
¢ paBHO:
1)-2; 2)0; 3)6; 4)8; 5)-4.
12. Ckansgpuoe npomsBeacHue BektopoB, a = {2; 3; -1; 1; 0} b = {0; -1, 2; 2;
1} 3agaHHBIX B OPTOHOPMHUPOBAHHOM 0a3wce paBHO:
H-2; 2)-3; 3)0; 41, 5) 4.
13.  VYrox mexnay Bekropamu a={-1; —1; 0} u b={1; 0; 1} paBen
1) 30°; 2) arccos0,75; 3) 60°; 4)120°;, 5) 45°.
14.  YpaBHeHue npsimol, mpoxojsmien yepe3 Touku A(2; 0; 1) u B(-1; 1; -3),
UMEET BUI:

o X22_¥_z+3, , X*2_y_2+3, )
3 1 —4° -3 1 -4’
X-2_y_z+1,
-3 1 -4
X—2 z-1 X—=2 Z+3
4)—=X=—; 5) =Y :
3 1 -4 3 -1 -4
15. VYpaBHeHue npsMOH, N300paKEHHON HA PUCYHKE
yu
X
UMeEeT BUJ. ..

1)3:::+2y=6_ 2)2x+3y=6; 3)3:::+Zy =1. 4)2:=:+3y=1_

16. [lamel aBe cMmexHbIe BepmuHBI KBagpata A(S5,6) u  B(-2,5). Torma
IJIOIIAb 3TOrO KBAJpaTa paBHa...

1)50  2)~10  3)4/50  4)10

17. Toukoii nepeceyeHus MI0CKOCTH —2X+3Y+2—-6=0 ¢ ocpi0 OY
ABJIAETCA ...

1) C(0:30) 2) B(0-20) 3) D(OL3) 4y A0;20)

18. YcTaHOBUTE COOTBETCTBUE MEKIY YPABHEHUSMHU IJIOCKOCTH M TOYKAMH,
KOTOPBIE JIEXKAT B ATUX IIOCKOCTAX

1. X+2y+3z—-6=0 2. 3X+y—-4=0 3 4y+z—x=0
4. 6X+95y+2z-1=0

1) (0;0;1) 2) (1;1;0) 3) (0;0;0) 4) (1;1;1)

19. Pammyc OKPYXHOCTH, 3aJaHHOU YpaBHEHHUEM

I2+y2 —2x+4y-20=0

, PaBeEH...
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)5  2)3:  3)4  4)2
2 2

Xy

20. VYpaBHeHue g N E ~ * Ha IUIOCKOCTH OIIPEENSET. . .

1) rumepboiry
2) mapaboiy
3) smwnc
4) mapy npsMbIX
x° —4

21. Tlpenen pyHKIMHU B YKA3aHHOU TOYKE lim aBEH. ..
penca ¢y Y =2 2x2 +x—10 P

1
1) oo; 2)%: 3)—%: 4)%; %) 3-

22. Ucnonb3yst mpaBuio Jlonmutans mpenen (QYHKIIMM B TOYKE

. e"—=x-1
lim ——
x>0 gin2 3y PaBeH...
31 1 54
7 Y 318 433 97
23. uddepenuuan pynxuun Y = X% +5x—7 paBeH. ..
1) y=(x+5)dx 2) y=(+5x-7)dx  3) ¥ =—(x* +5x—7)dx

1)

4) Y=(5-2X)dX 5) me cymecrsyer

X
24.  TIpou3BojHas 4aCTHOTO 2y —1 PaBHa...
4x -1 1 1 1
Dx-12 2 (@x-12 3 (x-p P 2xm1 D)
1
2x -1
1 2
f(x)==x®-x?-=
25. Hawumenbuiee 3HaueHue QyHKIIUH 3 3 Ha OTpeske
[~2.1] pasro. .
2 4 5
1)0 2) -2 3) _g 4) _§ 5) 5
26. Y CTaHOBUTH YETHOCTh WM HEYETHOCTD (DYHKITUU

f(x)=x*sin7x

1) uetHas 2) HeueTHast 3) HU YeTHasl, HU HEYeTHAas
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4) HEBO3MOXKHO OMPEAECIUTh

2

Y=—FTFT"¢
27.  Toukamu pa3pbiBa QyHKIIUU w2 _3y 4 p TBISOTCA...

) X=Lx=2 2 x=3x=-2 3 Xx=-1x=2

4)x=1,x=—2 5)x=—3,x=2

2
28. VYpaBHeHue kacaTeabHON K rpaduKky GyHKIIMH f (X) =X"+2 3
touke X0 =1 mmeer Bua...
1
D y-3=-20-1) 5 y-2-3x-1)
3)y—-3= 2(X—1)
4) y—1:2(x—4) 5) y—1=x2+2
29.  Opnoit u3 nepBooOpa3HbIX GYHKIMH Y=3—2X sBIseTCA QYHKITUS
1) 3x%  2) 3xx*+1; 3)3x=2; 4)3x-2x%  5)3x*—2x+1.
30. OnpeneneHHblil UHTETpall, BhIPAXKAIOMIUNA TUIONIAJAb TPEYTOJIbHUKA C

BEPIIHHAMU
(0; 0), (-2; 0), (-2; —3) umeert BUL

° 3 22 °3
1) I(_E X)dx; 2 fg ydy; 3 JEXdX;
-2 -3 )

0 3 0
2) _LE ydy: 5) _j22xdx.

31. [Iomans GUIypsl, OTPAHMYCHHON JHHHAMH Y=2X—X U Y=—X,
IPEACTABISACTCS HMHTETPAJIOM

1) J(@x—x)-xld ) J[2x—x)— ()]

3) f[(—x)—(Zx—xz)]dx; 4) i[x—(Zx—xz)]dx;

5) i[x +(2x — x?)]dx.

-3
32. Tlnomanp Gurypsl, OrpaHUYCHHOM JIMHUAMH Y=SINX, Y = 2 X (0<x<n/2),
T
paBHa

1) (n+d)/4;  2)n/2; 3J)nld; 4) (4-n)l4; 5)m.

0z

33. YacrHas mpousBogHas ~ oT GyHKuEH z=2X°y-X*+2y°-3 paBHa

oy
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1) 2°+6y%  2) 6x°y-2x;  3) 2xX3+6y*+6xy-2X;  4) 2X°+6y’;

5) —2x+6y°.
vy, OXx
34.  O6mwmit uaTerpan quddepeHnanbHOT0 ypaBHEHUS e’dy=— HMeEeT
BUT ...
1) e’ =In|x+C 2) y=In|x+C 3) ey=—xi2+C 4)
e’ =x+C
35. Pemnienuem ypaBHEHUS 9X-Y-Y=2 gpngercs byHKIUA ...
1) y=3-tgx—-2 2) Yy=3-sinx—2 3)
y=3-ctgx—2 4) y=3-sinx+2

36. U3 mannabix nuddepeHIuanbHbIX YPaBHEHUN YPaBHEHUSIMH C
pa3lESIOMMMUCS IEPEMEHHBIMU SIBIISIOTCS ...
dy y° dy dy  x?
A A | 3% 4 x3y=0 Yo
1) dx  x+1 2 Y g T 3) ¥ o y +1
dy Xy 2
4) vl 2e"x°+y=0

37. U3 pannbix quddepeHInanbHbIX YpaBHEHUH ypaBHeHUsIME bepHymiu
ABIISAIOTCA ...

dy 2 X dy 3

dy 2
— _3x“+v=0 X——-Yy=Yy"¢e —+x° =0
) dx SRV A R
3
dy _y . ¥y
4 dx x x3
38. KakoB BHJI 4aCTHOTO pelIeHUs I JaHHOTO TU(depeHIINATBEHOTO
ypaBHEHUS
y"-2y'+y=10e>?
1) Ae™;  2) Ax%e¥™:  3) Axe™:  4) Axe™; 5)Ae".
3" "

39. Pammyc cxoamMOCTH CTETIEHHOTO psifa Z paBeH

n+1
1)3; 2)o; 3)1; 4)1/3; 5)0.
© 3

40. YactuuHas cymma 53 pana = 5” paBHa...
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9 93 18 3
Digs 21 325 Y5

1/2]3|4]|5|6|7|8|9[10]11|12|13]14|15[16|17| 18 |19]|20

211[3|4]2|2|5|3]2|4 |4 ]2 44114 ]423m]1]1

2 13|13 |]2 |21 |3]2]|3|2]4]1]1]2]23[24|]1]4]2

Ikana OLICHUBAHUA PE3YJIbTATOB TECTUPOBAHUA

% BepHBIX pelIeHUi (OTBETOB) [IIkana oueHUBaHUs
85-100 OTIIUIHO
70 - 84 XOPOIIIO
50- 69 yIIOBJIETBOPUTEIHHO
0-49 HEYJIOBJICTBOPUTEIHLHO

8.2.4 Tlpumepbl HHANBUAYAJIbHBIX 3a]aHUi (peleHue 3a1a4)

KonTpoabnas padora Ne 1

1. Pemuth cucteMy JTMHEWHBIX ypaBHEHHIA: a) TIo nipaBwity Kpamepa; 0) cpenctBamu
MaTPUYHOTO UCUUCIIEHUS; B) MeTo/IoM [ 'aycca

X+y+z=0
2X+y=4
X—y—-22=5

2. OnpenenuTh KOOPIAUHATHI TOUKHU MEPECEUCHUS IBYX B3aUMHO MEPHEHIUKYIIIPHBIX
2 2

X
MPSIMBIX, TPOXOAAIINX Yepe3 (DOKYCHI AILTUTICA St y? =1, eclii U3BECTHO, YTO TOYKA

A (-2; 6) 7eKUT HaA MPAMOM, MPOXOSIICH Yepe3 ero mpablit HOKYC.

3. JlaHbI KOOPAMHATHI BEPIIUH MUpaMuIsl Ay, Ay, Az, A A1 (3;1;4), A, (-1;6;1),
Asz(-1;1;6), A4 (0; 4; -1). Haiitu: 1) muny pedpa A1Aj; 2) KOCHHYC yTila MEXITy
pebpamu A; A, u Ay Ay 3) utommianb rpanu A A, Ag; 4) ypaBaenue rpanu A; A; Ag;
5) ypaBHEHHE BbICOTHI, OMYIIEHHON U3 BepIIuHbl A4 Ha Tpadb A1AyAz; 6) 00beM
nupamuabl. Caenatb 4epTex.
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4. HaiiTn yka3aHHBbIE PEEIbI

3P —TX+2 . X2 -3x+1 . sin5x 1)
a) lim>=— —~"*<. 0) lim——""=: B) lim ; iml X2
) x>2 2% —5X + 2 ) x—n 4% 4+ X — 2 x>0 192X r) fim X — '
5. Haiitu npousBoHbie QyHKITUH.
a) y = xtgx+Incosx +e> 0)y=e " B)x’y’ —2xy+3=0

KonTpoabnas padora Ne 2

1. Haiitn HeonpeneneHHble HHTErpabl. [ [paBUIbHOCTD MOTYYEHHBIX PE3YJIHTATOB
MPOBEPUTH TU(DPEPEHIIMPOBAHUEM.

3x” + 14x + 37 x> dx B) I6 2areto2xd
a d 6 x”arctg2xdx
)I(x—l)(x2+4x+13) * )I./4_X2

2. BerunucnuTh onpeneeHHbIA HHTETPal.
1
j (\/; - 1)2 dx.
0

3. BolUuMCIUTh MII0IIA1b MIIOCKOW PUTYypbl, OTPAHUYEHHOMN 33/IaHHBIMU KPUBBIMU.
Cnenath yepTex 001acTH.

3x* -4y =0, 2x-4y+1=0

4. Haiitu HamMeHbIIee U HanOosbiee 3HaueHus Gynkun Z = f(X,y) B 3aMKHYTO#
obnactu D, 3amanHoii cuctemoi HepaBeHCTB. ClienaTh YepTex.

7=x*+Yy*—9xy+27, 0<x<3, 0<y<3

5. Haiitu oOuiee pemenne quddepeHunaibHOro ypaBHEHHUS.

xy' = yln(—yj- 0) y'sin x—ycosx=1;
1. a) )

0 Xg=—
Yo =5, 70 2"

6. Haiitu yactHOE pemenne mud@epeHnnaaTbHOro ypaBHEHUSI BTOPOTO MOPSIIKa,
YAOBJIETBOPSIOLIEE 3aJaHHBIM HAYaJIbHBIM YCIIOBUSIM.

y'+6Yy' +9y =10e>*,y(0) =3,y'(0) = 2.
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7. Haittu ob1ee perienne cucteMbl AudhepeHInaabHbIX YpaBHEHHMA
OTIEPALIMOHHBIM METOJIOM.

% =12x + 5x
dt 1 2
D s 1oy
dt : >

8. MccnenoBarh Ha CXOJIMMOCTh YUCIOBOM Psi/i ¢ TOMOILBIO IOCTATOYHBIX MPU3HAKOB
CXOAUMOCTH

Z‘O: 2n+5
n:14l’l3—1-

9. I/ICCJIGI[OBaTB pPadInyC U HHTCPBAJI CXOAUMOCTHU CTCIICHHOI'O psAaa. I/ICCJIGI[OBaTI)
CXOOUMOCTD psiada Ha KOHIOIAX MHTCpBala CXOOAUMOCTH.

“n’+3 .
Z—3n (x+3)".
n=0
HIkaJsa oueHUBaHUS
[ITkasa orleHUBaHUs Kpurepun ornieHuBaHUs
«OTIHIHOY OoOyJarmuiics SICHO HM3JIOKWII YCIOBHE 3aJadd, pEIICHHE
00oCcHOBaN
«Xoportio» 00ydJaronuics SICHO M3JI0KWII YCIOBUE 3a7]a4i, HO B 000OCHOBaHUU
pelIeHus UMEIOTCS COMHEHUS;
«Y IOBJIETBOPUTEILHOY OOyJarOIIUICA W3JI0KWI PEIICHUE 3aJlaud, HO B PEIICHUU €CTh
OIINOKU;
«HeynoBneTBOpUTENBHOY oOydaromuiics  HE YICHUI YCJIOBHE 3a/layd, peIIeHHe He
00ocHOBaJI, MO0 He clla paboTy Ha IPOBEPKY.

8.2.4. Tembl 1Jisl CAMOCTOSITEJILHOM PadOTHI CTY/IEHTOB

TeMbl /ISl CAMOCTOSITE/IbHOM Pa0dO0ThI:
1. Omnpenenutenu U Ux cBOMcTBa. VX MCMOIB30BaHHME B OCHOBHBIX 3aKOHAX
JTACUUTIUINH UHKEHEPHO-MEXAHUYECKOTO MOJTYJIA.
2. Marpunpl u aedictBus Hag HUMU. OOpaTHas Matpuiia. X ucnosib3oBaHue
B OCHOBHBIX 3aKOHAaX AUCIUIUIMH UHKEHEPHO-MEXAHUYECKOTO MOJTYJIA.
3. MeTonbl pemieHusi CUCTEM JIMHEWHBIX ypaBHeHHU. WX ucnonb3oBaHuE B
OCHOBHBIX 3aKOHAX JIUCUUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOIYJIS.
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4. Bexropsl. JIuneiinsie onepaunn. Koopaunatel. Mcnonb3oBaHue BEKTOPOB B
OCHOBHBIX 3aKOHAX €CTECTBEHHOHAYYHBIX JUCLHIUIMH, IPABUIaX MOCTPOEHUS
TEXHUYECKUX CXEM M YEPTEKEN.

5. Omnepanuu yMHOXKEHHSI BEKTOpOB. VM cmoiap30BaHne BEKTOPOB B OCHOBHBIX
3aKOHAaX €CTECTBCHHOHAYYHBIX AUCUUIUIMH, MNPABUJIAX IOCTPOCHUS TEXHUYECKUX
CXEM U YEPTEKEH.

6. Meron xoopaunat. [Ipocreitmme 3agaun. MeToa KOOpAMHAT B OCHOBHBIX
3aKOHAaX €CTECTBEHHOHAYYHBIX JUCUUILIMH, NPABUJIAX ITOCTPOCHUS TEXHHUYECKUX
CXEM U YEPTEXKEM.

7. Ilpsmas nMHUS HaA IUIOCKOCTH, HCIOJIb30BAaHUE NPSIMOM B OCHOBHBIX
3aKOHAaX €CTECTBEHHOHAYYHBIX JUCLUUILIMH, NPABUJIAX ITOCTPOCHUS TEXHUUYECKUX
CXEM U YEPTEXKEM.

8. Kpussie 2-ro mopsanka. [IpumeHeHHEe KPUBBIX B OCHOBHBIX 3aKOHaX
€CTECTBEHHOHAYUYHBIX JUCIUIUIMH, MPABWIAX I[OCTPOCHHUSI TEXHUYECKUX CXEM H
YEPTEKEU.

9. Ilmockoctu U mpsiMble B  mOpocTpaHcTBe. WX  mnpumMeHeHue B
OPUHLUIIHMAIBHBIX OCOOCHHOCTSIX MOJEIUPOBAHUSI MAaTEMaTHUYECKUX, (PU3UUYECKUX U
XUMHUYECKUX IIpolieccax, MNPEIHA3HAYECHHBIX [UII KOHKPETHBIX TEXHOJOIMYECKUX
IIPOLIECCOB.

10. [loBepxHocTn 2-ro mnopsaka. VX mnpuMeHeHHWE B MPUHLMIIHAIBHBIX
OCOOEHHOCTSIX MOJIETUPOBaHUS MaTeMaTH4YeCKuX, (U3HMYECKUX U XUMHUYECKHX
MIPOLECCAX, NPENHA3HAYCHHBIX JJISI KOHKPETHBIX TEXHOJIOTHYECKHUX ITPOLECCOB.

11. AGctpaktHas anredpa. E€ npuMeHeHrne B NPUHIMIHAIBHBIX 0COOEHHOCTSIX
MOJEJIMPOBAHUSL MaTeMaTHUYECKUX, (PU3MYECKHMX M XHMHUYECKMX Mpoleccax,
MPEIHA3HAYEHHBIX 11 KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB.

12. luckpetnas MaremaTuka. EE mnpuMeHeHHe B  MPUHIMIIHATIHLHBIX
OCOOCHHOCTSIX MOJEJIUPOBAHMUSI MaTEMaTHUECKUX, (U3MUECKUX U XUMHUYECKHX
nporeccax, NpeIHa3HAYCHHBIX U1l KOHKPETHBIX TEXHOJOTHUYECKHUX ITPOLIECCOB.

13. Teopus mipenenoB nocienoBareabHOCTeN U QyHKmii. E€ nucnonb3oBanue B
OCHOBHBIX 3aKOHAaX JHUCLMIUIMH HHXEHEPHO-MEXaHNYECKOIO MOAYJIS.

14. HenpepwiBHOCTh (yHKIMH. EE wucmonb3oBaHuEe B OCHOBHBIX 3aKOHAaX
JUCLUIUIMH WH)KEHEPHO-MEXAHUYECKOTO MOTYJIS.

15. TlpousBonuas pyukiuu u ee nuddepennman. [Ipumenenne npousBoHON B
paboTax Mo COBEPIIEHCTBOBAHUIO IPOU3BOICTBEHHBIX MIPOLIECCOB C UCIOIb30BAHUEM
AKCIIEPUMEHTAIIbHBIX JAHHBIX U PE3YyJIbTaTOB MOJIEIUPOBAHMS.

16. O6wmee uccinenoanue Qynkuuii. Iloctpoenne rpadukos. Ilpumenenue
uccienoBanus (GyHKUUA B paboTax MO COBEPIIEHCTBOBAHUIO MPOU3BOACTBEHHBIX
IPOLIECCOB C MCHOJIb30BAHUEM OKCIEPUMEHTAIBHBIX [JAaHHBIX W PE3YyJIbTATOB
MOJENUPOBAHUSL.

17. Heonpenenenuslii uaTerpasi. Metoasl BbruucieHusi. Ero npumeHeHue BO
BJIAJICHUM HaBBbIKAMU JIEJIOBOTO B3aUMOJICHCTBUSL C CEPBHUCHON CiyxkO00H u
OLICHMBAHWU  PEKOMEHJAIMM €  Y4eTOM  3KCIEpUMEHTAIbHON  paboThl
TEXHOJIOTUYECKOTO OTIEJIA MPEAIIPUATHS.

18. Unterpupyembie kiacchl (QyHKIuA. WX mnpuMeHeHHe BO BIIAJICHUU
HABbIKAMHU JIEJIOBOTO B3aWMOJEWUCTBUS C CEPBUCHOM CIyk00H M OLIEHWBAHUU
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PEKOMEHIAlMU C YYETOM JKCHEPUMEHTAIbHON paboThl TEXHOJOTUYECKOTO OT/ENa
IPEATPUSATHS.

19. Onpenenennsiii uHTerpan. Meroasl BblumciieHus. Ero mpumeHeHue BO
BJIQJICHUM HaBBIKAMHU JIEJIOBOTO B3aUMOJICUCTBUSI C CEPBUCHON chyXOod
OLICHMBAaHUU  PEKOMEHJAIMM  C  Y4eTOM  OKCIEPUMEHTaIbHONH  paboThl
TEXHOJIOTUYECKOTO OTJIEJIa MPEAIPUATHS.

20. [TpunoxeHus: oNpeesieHHOro uHTerpaina. Ero npuMeHeHune BO BiIaJICHUH
HaBBIKAMM JIEJIOBOTO B3aWMOJECHCTBUS C CEPBUCHOM CIy:KO00Ml M OIEHUBAaHUU
PEKOMEHJALMU C YYE€TOM 3KCIEPUMEHTAIBHOW pabOThl TEXHOJIOTMYECKOTO OTIENA
MNPEANPUSTHS.

21. dynKUMA HECKONBKHX TMepeMeHHBIX. HempepbiBHOCTh. VX mpumeHeHne B
MPUHIIUIIAATIBHBIX OCOOCHHOCTSX MOJICIMPOBAHUS MaTeMaTHYECKHX, (PU3MUECKUX U
XUMHAYECKUX TPOLECcCaX, NPEAHA3HAYCHHBIX /I KOHKPETHBIX TEXHOJOTHYECKUX
IIPOLIECCOB.

22. YactHble nmpousBojgHbie W auddepennman. HMx npuMmeHeHHEe B
MPUHIIUITHAIBHBIX OCOOCHHOCTSAX MOJEIMPOBAHUS MAaTEMAaTUYECKUX, (PU3NUECKUX U
XMMHUYECKUX MPOLECCax, IPEAHA3HAYCHHBIX JUIsI KOHKPETHBIX TEXHOJIOTHYECKHUX
IIPOLIECCOB.

23. DkcTpeMyMbl  (QyHKIMM  2-X  [epeMeHHbIX. VX mnpuMeHeHue B
NPUHIIUITHAIBHBIX OCOOCHHOCTSAX MOJEIMPOBAHUS MAaTEMAaTUYECKUX, (PU3NUECKUX U
XUMHAYECKUX TPOLECCaX, NPEAHA3HAYCHHBIX JUISI KOHKPETHBIX TEXHOJOTHYECKUX
ITPOLIECCOB.

24. YcnoBHBIA U aOCONMIOTHBIA AKCTPEMYMBI (PYHKIIMH JIBYX MEpPEeMEHHBIX. KX
MPUMEHEHUE B MPUHIUIUAIBHBIX OCOOCHHOCTAX MOJIEIMPOBAHUS MATEMAaTUUYECKHUX,
(U3MUECKMX W XHUMHUYECKHX TpOlLeccax, MpPEeAHA3HAYEHHBIX MJI KOHKPETHBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

25. JIBoiiHbIC U TPOMHBIE MHTErPaJIbl. MIX MpuMeHeHne BO BlIaJICHUU HABBIKAMHU
JIEJIOBOTO B3aMMOJICHCTBUS ¢ CEPBHUCHOM CITY»KOOW M OIICHHBAaHUU PEKOMCHJIAINH C
YUETOM 3KCIIEPUMEHTAIBHON pabOThl TEXHOJIOTMUECKOT0 OT/ENa MPEAPHUSITHS.

26. [Ipwnoxenust ABoWHOrO uHTerpasa. MX mnpuMeHeHHWe BO BIAJCHUU
HaBBIKAMHU JISJIOBOTO B3aWMOJICHCTBUS C CEPBHCHOM CIIYKOOM H OLICHUBAaHUH
PEKOMEHIallMU C YYETOM 3KCIEPUMEHTAIbHON padOThl TEXHOJOTUYECKOTo OTJeNa
IPEAITPUSTHS.

27. KpuBonuHeliHble UHTETpajbl. X MpUMEHEHHE BO BJIQJICHUU HaBBIKAMHU
JIEJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHOM CITy>KOON M OLIEHMBAaHUM PEKOMEHJAIMU C
Y4ETOM HKCIIEPUMEHTAIBLHON pabOThl TEXHOJIOTUYECKOTO OTAEIa IPEAIPUSATHUSA.

28. [TpunoxeHus: KPUBOJIMHEWHBIX UHTETPANIOB. VX mprMeHeHne BO BIaJCHUU
HaBBIKAMHU JIEJIOBOTO B3aMMOJICUCTBUS C CEPBUCHOM CIIyxKOOM M OLICHUBAHUU
PEKOMEHJAIIMU C YYE€TOM JKCHEPUMEHTAIBHOU pabOThl TEXHOJIOTMYECKOTO OTAeIa
MPEANPUSITHUS.

29. JluddepennmpoBanue KOMILUIEKCHBIX GyHKITUHA. [Ipumenenue
MIPOM3BOJHON B paboTax MO COBEPILIEHCTBOBAHUIO MPOU3BOJCTBEHHBIX MPOIIECCOB C
HCHOJIb30BaHUEM IKCIIEPUMEHTAJIbHBIX JaHHBIX U PE3YJIbTATOB MOAECIUPOBAHMUSI.
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30. Juddepennmansuas reomerpusa. EE€ mpumeHeHne B NPUHIUIHAIBHBIX
OCOOCHHOCTSIX MOJICIUPOBAHMSI MaTEMATHUECKHUX, (U3MUECKUX W XUMHUYECKHUX
nporieccax, MpeaHa3HaYCHHBIX TSI KOHKPETHBIX TEXHOJIOTUIECKUX MTPOIIECCOB.

31. Juddepennpanbapie ypaBHEHHS IepBOro mopsjaka. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAX TUCITUIUINH MHKCHEPHO-MEXaHHUECKOTO MOTYJIS.

32. Iuddepennpanbapie  ypaBHEHHS BTOporo mopsiaka. Mcmoib3oBaHue B
OCHOBHBIX 3aKOHAX TUCIUTUINH MHXCHEPHO-MEXaHHUECKOTO MOTYJIS.

33. Jlunentnsie quddepeHnnansabie ypaBHeHUs 2-ro nopsiaka. Mcnonb3oBanue
B OCHOBHBIX 3aKOHAaX JUCIUIUINH HHXEHEPHO-MEXaHNUYECKOTO MOJTYJIS.

34. JIAY 2-ro mopsiika ¢ MOCTOSSHHBIMU Kod(duimeHTamu. Vcmnonbp3oBanue B
OCHOBHBIX 3aKOHAaX JHUCIUIUIMH HHKEHEPHO-MEXaHUYECKOIO MOAYJIS.

35. HopmanbHbie cuctemsl auddepeHnnanbHbix ypaBHeHHH. Vcnonb3oBanne
B OCHOBHBIX 3aKOHAX JUCLUIUIMH HHKEHEPHO-MEXaHUUECKOIO0 MOYJIS.

36. UucnoBele psiabl. Mcnonb3oBaHMEe B OCHOBHBIX 3aKOHAX JUCIUILIMH
MHXEHEPHO-MEXaHUYECKOTO MOJTYJISL.

37. ®ynkunoHanbHble  psabl.  Mcrnonb3oBaHME B OCHOBHBIX — 3aKOHax
JUCLUIUIMH WH)KEHEPHO-MEXAaHUYECKOTO MOTYJIS.

38. Crenennsle psanpl. Mcnoib30BaHHE B OCHOBHBIX 3aKOHAX JUCIMILIMH
MHXEHEPHO-MEXaHUYECKOTO MOJTYJISL.

39. Paner Maknopena u Teitnopa. Mcmonp3oBaHWe B OCHOBHBIX 3aKOHAX
TUCLUIUIMH HH)KEHEPHO-MEXaHUYECKOTO MOTYJIA.

40. Pagpt dypoe. lcmonp3oBaHWe B OCHOBHBIX 3aKOHAX JIUCHUIUIAH
MHXEHEPHO-MEXaHUYECKOTO MOTYJISI.

41. Opurunan u nzodpaxkenue no Jlamnacy, ero ceoiictsa. Ix npumMeHeHre BO
BJIQJICHUM HaBbIKAMHM JI€JIOBOTO B3aUMOJECUCTBUSI C CEPBUCHOM Ciyk00il u
OLICHMBAHWU  PEKOMEHJAIMM €  Y4eTOM  D3KCIEpUMEHTAJIbHON  paboThl
TEXHOJIOTUYECKOIO OTAEIIA MPEATPUATHS.

42. ®opMyIMpPOBKA OCHOBHBIX TEOPEM OMNEPALMOHHOrO ucuucieHus. Hx
OPUMEHEHUE BO BJAJCHUHM HABBIKAMM JEJIOBOIO B3aMMOJEHCTBHS C CEPBHCHOMU
CiIy>)k00i1 M OLIEHMBAaHWU PEKOMEHJALMU C YYE€TOM SKCIEPUMEHTAIbHON padoThI
TEXHOJIOTUYECKOIO OTAEIIA MPEATPUATHS.

43. Pemenne  auddepeHManbHbIX  ypaBHEHUHM W CHCTEM  METOJOM
OMEpallMOHHOTO HcuuciaeHus. VX npumeHeHue BO BJIaJCHUM HABBIKAMH J€JI0BOIO
B3aMMOJICUCTBHSI C CEPBUCHOM CIY>KOOM M OLIEHMBAaHUU PEKOMEHJALMU C Y4ETOM
AKCTIEPUMEHTAIIbHON pabOThl TEXHOJIOTUYECKOTO OT/AEIa IPEANIPUSATHSA.

44. T1oBepXHOCTHBII MHTErpas nepBoro poaa. [IpunoxkeHus mOBEpXHOCTHOTO
UHTEerpajga nepBoro poja. Mx mnpuMeHEHUE BO BIIAJICHUM HaBbIKAMU JEJIOBOTO
B3aMMOJICUCTBHSI C CEPBUCHOM CIYKOOM M OLIEHMBAaHUU PEKOMEHJALMU C YYETOM
HKCIIEPUMEHTAILHON PaOOTHI TEXHOJIOTUYECKOTO OTAeNA MPEAIPUITHUS.

45. TloBepXHOCTHBIA HMHTErpan BTOporo pojaa. CBsi3b MOBEPXHOCTHBIX
MHTErPAJIOB MEPBOrO0 M BTOpPOro poja. Mx mnpuMeHEeHuEe BO BIAJEHUHM HABBIKAMH
JIEJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHOM CITYy>KOOW M OLICHMBAaHUM PEKOMEHJIAIUU C
Y4€TOM 3KCIEPUMEHTAIbHOIN pab0Thl TEXHOJIOTHYECKOTO OT/Iea MPEATIPUSITHSI.
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46. BektopHble (yHKIHM CKalspHOTO aprymenra. VX  mpUMeHEeHHue BO
BJIAQJICHUM HaBBIKAMU JIEJIOBOI'O B3aUMOJICHCTBUS C CEPBUCHOM Ciyxk00i U
OLICHMBAHWU  pPEKOMEHJAIlMM  C  Y4€TOM  OJKCIIEPUMEHTAIBHOM  paldoThl
TEXHOJIOTHYECKOI0 OTAEIIA PEATIPUATHS.

47. CkanspHoe mnoine. Ero mnpumeHeHHe BO BIIaJJIEHUM HABBIKAMHU JI€JIOBOIO
B3aUMOJEHUCTBUS C CEPBUCHOU CIIy’)KOOM M OLEHMBAaHUM PEKOMEHJAIMU C Y4YETOM
AKCIIEPUMEHTAIBbHONU PA0OTHI TEXHOJIOTUYECKOTO OTAEIA MPEAIPUATHUS.

48. BektopHoe mozne. Ero mnpumeHeHHe BO BIIaJEHUM HAaBBIKAMHU JIETIOBOTO
B3aMMOJICHCTBHUS C CEPBUCHON CIIy’)k0OH M OLIEHUBAaHUU PEKOMEHIALMU C YYETOM
AKCIIEPUMEHTAJIbHON padOThl TEXHOJIOTUYECKOTO OT/IEA MPETPUATH.

49. JluBepreHuus ¥ poTOp BEKTOPHOTO Mojisd. VX mnpumeHeHne BO BIaJCHUU
HaBBIKAMM JIEJIOBOTO B3aMMOJEHCTBUS C CEPBUCHON CIIy>)KOOH M OLEHUBAHHUH
PEKOMEHIallMU C YYETOM SKCIEPUMEHTAIbHON pabOThl TEXHOJOTMYECKOTO OT/ENa
IPEANPUATHS.

50. IloTok ¥ mMpKysIALUS BEKTOpHOro moiyisi. X mnpuMeHeHue BO BJaJE€HUU
HaBbIKAMHU [IEJIOBOTO B3aUMOJICHCTBUSL C CEPBUCHOW CIIy>)k00il W OLIEHUBAaHUU
PEKOMEHIallMU C YYETOM 3KCHEPUMEHTAIbHON pabOThl TEXHOJOTMYECKOTO OTJENa
IPENNPUATHS.

51. IloTeHnmanbHble U COJIEHOMAANIbHBIE Mo MIX mpuMeHeHue BO BiaJleHUU
HaBBIKAMM JIEJIOBOTO B3aWMOJECHCTBUSA C CEPBUCHOM CIy:KO00Ml M OIEHUBAHUU
PEKOMEHJAllMM C YYE€TOM 3KCIEPUMEHTAIBHOW PabOThl TEXHOJOTMYECKOIO OTIeia
MPEANPUATHS.

52. Ilpeamet Teopun BeposTHOcTel. OCHOBHBIC TOHATHS. VX TpUMEHEHHEe BO
BJIQJICHUM HaBbIKAMHU JI€JIOBOTO B3aUMOJECUCTBUSI C CEPBUCHOM Clyk00il u
OLICHUBAHUM  PEKOMEHJAIMM  C  Y4YeTOM  SKCIEPUMEHTAIbHOH  paboThI
TEXHOJIOTUYECKOIO OTAEIIA NPEATPUTHSL.

53. OcHOBHBIE TE€OpPEMBI U (POPMYIIBI TEOPUU BEPOSITHOCTEH.

54. TloBTopHble  ucnbeiTanus. VX  mpumeHeHne B paboTtax 11O
COBEPLICHCTBOBAHUIO  IIPOU3BOJACTBEHHBIX  IMPOLECCOB  C  HCIIOJIb30BAaHUEM
AKCIIEPUMEHTAJIBHBIX JAHHBIX U PE3YJIbTATOB MOAECIMPOBAHUS.

55. JluckpeTHble Cily4aiiHble BEJIMYMHBI U UX YHCIIOBBIE XapaKTEPUCTUKH.

56. HenpepoiBHBIE ciiyyaiiHble BEIMUMUHBI U UX YUCIIOBBIE XapaKTEPUCTHKHU.

57. BeIOOpOUYHBIN METOJT U3YUYEHUS TeHEPATbHON COBOKYITHOCTH.

58. ToueuHble U UHTEPBAIbHBIE CTATUCTUYECKUE OLIEHKH ITapaMeTPOB
pacrpeaeneHus.

59. DneMeHThl KOppeIsUMOHHOrO aHanu3a. lcrnosnb3oBaHME B  OCHOBHBIX
3aKOHAax AUCUUILIMH WHKEHEPHO-MEXaHUYECKOTO MOYJIS.

60. Kputepuu cornacusi 1 runote3sl 0 Bue pacrpeaenenus. X npuMmeHenue
B paboTax 1O  COBEPILICHCTBOBAHUIO  MPOM3BOJCTBEHHBIX  IMPOIECCOB  C
HCIIOJIb30BAHUEM IKCIIEPUMEHTAJIBHBIX JAHHBIX U PE3YJIbTaTOB MOAEINPOBAHUS.
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IIIxana omeHNBaHUA

[Ixana oneHMBaHUS Kpurepuu onenrBanus

«OTIUYHO» OOygarommiicss TIIYOOKO M COJIEPKATEIBHO PACKPBIBACT TEMY
CaMOCTOSITENIbHOW pabOoThl, HE JOMYCTHB OIMMOOK. OTBET HOCUT
Pa3BEPHYTHIM ¥ UCUEPIBIBAIOIIUN XapaKTep.

«Xopomo» OOyyaromuiicss B IIEJIOM PAacKpPbhIBaCT TEMY CaMOCTOSITEILHOM
paboThl, OAHAKO OTBET XOTS OBl HAa OJWH W3 HHUX HE HOCHUT
Pa3BEPHYTOTO U UCUEPIIBIBAOLLETO XapaKTEPa.

«Y 1OBIETBOPUTEIILHO) OOyuaromuiics B LEJIOM pPACKPBIBAET TEMY CaMOCTOSITEIbHON
paboTbl W  JIOMYyCKaeT psii  HETOYHOCTeH, (pparmMeHTapHO
pacKpbIBaeT COJAEP)KAHME TEOPETUYECKUX BOIPOCOB MM UX
pacKpbIBaeT  COLEPXKATEIBHO, HO JOMYCKas 3HA4YUTEIIbHBIC

HETOYHOCTH.
«HeynoBneTBOpUTENBHO OOyyaromuiicss He BiajeeT BbIOpAaHHOW TEMOM CaMOCTOSTEIbHOM
paboThI
8.2.5. I/IHI[I/IBI/II[yaJILHbIe 3ajaHud  JJIsd BbIINOJIHEHUS PaCY€THO-

rpaguveckoi padorTbl, KypcoBoii padoThl (IIPOEKTA)

PI'P no nucuumnnune «MaremaTtuka» padoueii mporpaMMoil 1 y4eOHbIM
IJIAHOM MPEAYCMOTPEHBI B KAXKJIOM CEMECTPE.

BapuanTs! 1 Beinosinenus: PI'P

MunnBuayanbHBIE 3a0aHUS:

PI'P Ne 1

1. Peruth cucreMy JIMHEHHBIX ypaBHEHHMIA: a) TI0 npaBmity Kpamepa; 0)
CpeICTBaMHU MAaTPUYHOTO UCUYHUCIIEHUS; B) MeToJIoM ['aycca

X+y+z=0
2X+y=4
X—y—-22=5

2. OHpC}IeHI/ITB KOOPAMWHATLI TOYKHU IIEPECCUCHUSA IBYX B3aUMHO
2 2

X
MEePIEHANKYJISIPHBIX MPSMBIX, MPOXOASAIINX Yepe3 (GOKYChI AIUIUTICA St y? =1, eciu

U3BECTHO, YTO TOUKa A (-2; 6) JICHKUT HA TIPAMOMU, MPOXOIAIIECH Yepe3 ero MmpaBblit
doxyc.
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3. JlaHbl KOOPAMHATHI BEPITUH MAPaMUIbl Ag, Ay, Az, Ag: A1 (3;1;4), A, (-
1;6;1), As(-1;1;6), A4 (0; 4; -1). Haittu: 1) nuny pedpa A1 A,; 2) KOCHHYC yIia
Mexay peopamu A; A, u A Ag; 3) tutotiaas rpanu A; A, Az; 4) ypaBHEHHE rpaHu Ag
A, Agz; 5) ypaBHEHHE BBICOTHI, ONYIICHHOMN M3 BEPIIMHBI A4 Ha TpaHb A1A,Az; 6)
o0beM upamuibl. CenaTh YepTex.

4. HaliTu yKa3aHHBIE TIpEeIeibl

3X* —TX+2 . X —3x+1 . sindX x+1 )2
a) lim————; 0) lim———; B) lim ; im 2=
) o Zox+2 ) e 2 0 g 2X 3 l'l[l(x_ j '
5. Haiitu nmpousBoaHbIe QYHKIIHIA.
a) y = xtgx+Incosx +e** 0)y = e " B)x'y’ —2xy+3=0

PT'P Ne 2

1. Haiitu HeonpeieneHHbIe UHTETpaIbI. [IpaBUIBHOCTD MOTYYEHHBIX
PE3yNbTaTOB MPOBEPUTH AU HEPEHITUPOBAHUEM.

3x% +14x + 37 x’dx B) I6x2arctg2xdx

a)-[(x—l)(x2+4x+13)dx 0 jﬂ

2. BeruncnuTh onpeneeHHbIA HHTETpadl.

(\/; —1)2 dx.

3. BeruncauTs miomanp miockoi Gurypsl, OrpaHUYCHHON 33 JaHHBIMA
KpuBbIMU. CrienaTh 4epTex 001acTH.

O )

3x* -4y =0, 2x—-4y+1=0

4. HaiiTu HaMeHbIIIee U HanOoJbInee 3HaueHus Gpyukiuu Z = f(X,y) B
3aMKHYyTOM oOsacTu D, 3amanHoi cucteMoit HepaBeHCTB. ClienaTh YepTex.

z=x>+Yy>—9xy+27; 0<x<3 0<y<3

5. Haiitu oOmee perenne audepeHnnalbHOro ypaBHEHHUS.
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yj 6) y'sin x—ycosx=1:

1.a) ¥ = yln(;

T
Yo =0, XO:E'

6. Haittu yactHoe pemenue nuddepeHnaaIbsHOro ypaBHEHHsI BTOPOTO MOPSIKa,
yJIOBJIETBOPSIOLIEE 3a/1aHHBIM HaYaJIbHBIM YCIOBUSM.

y"+ 6y’ +9y =10e>*,y(0) =3,y'(0) = 2.

7. Haiitu obiiee pemenue cucteMbl udepeHImaibHbIX YpaBHECHUH
OIIEPAaLlMOHHBIM METOJIOM.

dx,
E = 12x, + 5x,

dx,
E = 5x, + 12x,.

8. I/ICCJIGI[OBaTB Ha CXOOIHMMOCTD YHUCJIOBOM paa € IOMOIIBIO JOCTATOYHBIX
IMPU3HAKOB CXOOAUMOCTH

Z‘O: 2n+5
n:14l’l3—1'

9. MccnenoBaTh panyc U UHTEPBAJT CXOJUMOCTU CTEIEHHOTO Psja.
UccnenoBatrh CXOIUMOCTD psifia Ha KOHIIAX UHTEpBaja CXOJUMOCTH.

© n*+3
Y ——(x+3)".

n
n=0 3
PI'P 3
xﬂ
o F=—=
1 Haiinure npou3BOAHYIO NEPBOrO MOPSAKA PYHKIIMH sin % |
2 Haitnure muddepennman hpyHknnm u3 myHkTa 1.
2
3 Haiiaute Mpou3BOIHYIO MEPBOTO MOpsAaKa QYHKIHM ¥ = vIx" + 3
4 HaiiguTe IpoU3BOIHYIO BTOPOTO MOPsiAKa (QYHKIIMH U3 TTyHKTA 3.
5 HaiiuTe IpOM3BOIHYO IIEPBOTO MopsaKa GyHKunY = (#+ =
{x =3t -2
3
6 HaiiguTe mpOM3BOIHYIO IIEPBOro mopsiaka GyHKmmn Y = +6

7/ Haiinute mpon3BOHYIO BTOPOTO MOpsiika GyHKIIUN U3 IMMyHKTA 6.
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2 _
8 Haiiaute npous3BoHYIO MIEPBOr0 MOPsJIKa HEIBHOU QYHKIIMU 3x7 = “Jf; =3,
9 UYemy paBeH  yrmoBoi  KOO(PQUIMEHT  KacaTelbHOM K  Tpaduky

2 3 o
dyrkmun ¥ =47~ 31" g Touxe ¢ abermecoit x =17
o _ 2 3
10 Yemy paBeH yriIoBoi K03(pMHUIMEHT HOPMAIH K rpaduky GyHKnum ¥ =4+ — 377 p
TOUYKe ¢ abcuuccon x =17
) o _ 2 3
11 Haiinute ypaBHeHHe KacaTenbHOH K rpaduky dymkmum ¥ =4% —3%°p Touke ¢
abcruccoit x =1,
o 4.3 3
12 Hajinure abcrmccy TOYKM MHHMMyMa (yHKOuH Y =4% — 3% ecqm  oHa
CYLIECTBYET.
) _ 2 3
13 Haiigute MHOXecTBo, rae GyHkms ¥ =42 — 3% ppimykia BBepx.
2 3
14 YxakuTe KOTIMYECTBO TOUEK Mepernda (GpyHkmun ¥ = 4% — 3%

2 3
15 Haiinure Hanbombiee 3HaueHne Gynkuun Y =4 ~ 37" ga otpeske [0.2]

k]
X

v _}? =
16 HaiinuTe BepTUKaIbHYIO aCUMIITOTY rpadguka QyHkuu  5x— 15,

PI'P 4

4.1 OpauHara [abcumcca, amminkara] Bektopa 48, roed—23 1)y B(430)
paBHa

4.2 AbOcumcca [opawHaTa, amnIuiMKara] cepeauHbl oTpe3ka AB: A-2.3,0)
| B430) papra

4.3 Jlmina sextopa & = (L3~ 4) papna:

4.4 Anmnukata [aOcuucca, oOpaMHartal BEKTOPHOTO  MPOUM3BENCHUS
BEKTOPOB d=(13-4)y b=(30-1) paBHa

4.5 CxanspHoe npoussesenne Bektopos = (3:0:=1) iy & = (-1 pappo

4.6 CmemanHoe nponssesiente ektopos & = (L0i=1,5 = (30,-1), &=(2-1])
paBHO

4.7 YpasHeHue psiMOiA, TTpoxosieii uepes Touku A —2:3) i H(32)  pveer
BU/T

4.8 YpaBHEeHUE IIJIOCKOCTHU, MTPOXOAIIEH YEPE3 TOUKY A 3200
nepHeHuKyIapHo BekTopy ¢ = (:0- 1 pveer Bun

4.9 YpaBHEHHE IOCKOCTH 2x=ly+3z-3=0g OTpE3Kax UMEET BUJ

4.10 Kanonuveckoe ypaBHEHHE NPSIMOIl B TPOCTPAHCTBE, TPOXOAIIEH Yepes
toukn A L2 -4y B(32:-3) ymeer Bug

4.11 3anummTe napamMeTpUYECKOE YpPAaBHEHHE MPSMOM C HAIMPaBISIIOLIAM
BEKTOPOM §=(0,-31) g MIPOXOIAIIEN Yepe3 TOUKY AlL2-4),

4.12 3anuuuTe KAHOHMYECKUE ypaBHEHME dIUIUIICA ¢ omyocamu & = 1.8 =1.

4.13 Kanonmueckoe ypaBHEHHe TuIepOoOnbl ¢ momyocamu 4=2.8=3 ¢
NEeWCTBUTEIBLHON TOTyOChl0 ¥ [DX] pmeer Bun
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4.14 doxkycel osmmmnca [rumepbonel] ¢ momyocamu ¢ =7-#=1 pveror
KOOPANHATEI

4.15 DKCIIEHTPUCHUTET KPUBOH % f-1yt=4 paBeH

2
4.16 doxyc mapabonsr ¥ =% ymeeT KOOPAUHATHI

1 3 -5
2 0
4.17 3nHayeHue oOmpeaeaInuTeNs 4 0 -1 [MOXXET OBITh  ONpPENETUTEND
BTOPOTO MOPsAKa] paBHO
1 2 -3
A=|7 2 0
4.18 Haitnute MUHOD dJeMEHTa 23 MaTPHIIbI 4 1 -
4.19 Hannure anrebpanyeckoe JIOTIOJITHEHHUE dJeMeHTa %13
1 = =5
A=|7 2 0
MaTpPULIbI 4 1 -
dx—y+=z=2
Ix+2y+iz=-2
r—2y+z=1

4.20 HaiiauTte paHr MaTpUIbl CHCTEMBI [Hatimure panr
2 =1 1
3 2 2

marpuust V1 T4 1]

Ikajaa oneHuBaHUA

[IIxana oneHnBaHUI Kpurepuu oniennBanus

OOyuaromuiicss TIIyOOKO U COAEpXKAaTeIbHO pAacKpbIBaeT TEMY

«OTIHYHO» JOKJIaga, He MAOomycTuB OmHUOOK. OTBET HOCUT Pa3BEPHYTHIH W
VICUEPIBIBAIOIINI XapaKTep.

OOyyaromuiicst B I€JIOM PacKpbIBaeT TEMY TOKJIaaa, OAHAKO OTBET

«Xopomuo» X0Ts Obl HA OJIUH U3 HUX HE HOCUT Pa3BEPHYTOT'0 U HCYEPIIBIBAIOIIETO

XapakTepa.

«Y IOBJIETB OPHUTCIIBHO»

OOyyaromuiicst B 1IEJIOM PACKpPBIBAET TEMY JIOKJIa/la U JTOMyCKaeT
pAI  HETOYHOCTEH, (parMeHTapHO  pacCKpPBIBAET  COJEPIKAHHE
TEOPETHUUYECKUX BOMPOCOB WJIM UX PACKPBIBAET COJAEPIKATEIBHO, HO
JIOTTyCKasi 3HAUUTEITbHBIE HETOUHOCTH.

((Hey,Z[OBHCTBOpI/ITCJ'IBHO»

OO6yuaronuiics He BJIaieeT BHIOpaHHON TeMOi

8.2.6. OHUEHOYHBIE CPEACTBA IHNPOMEXKYTOYHOI'O
KOHTPOJIA

Bomnpocs! (3aganus) s 3a4era/ IK3aMeHa:

| cemecTp (3a4eT)

1. Onpenenutenu u ux cBoiicTBa. X ucnonb3oBaHME B OCHOBHBIX 3aKOHAX
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JUCLUIUIMH HH)KEHEPHO-MEXAaHUYECKOTO MOTYJIA.

2. Marpunpl u nelictBusa Haj HUMU. VX HMCHonb30BaHrE B OCHOBHBIX 3aKOHAX
JUCLUIUIMH WH)KEHEPHO-MEXaHUYECKOTO MOTYJIS.

3. IloctpoeHue oOpaTHOW MaTpuupl. Vcrnonb3oBaHHE B OCHOBHBIX 3aKOHAaX
JUCLUIUIMH WH)KEHEPHO-MEXaHUYECKOTO MOYJIS.

4. Pemenue cucteMm, JHMHEWHBIX YypaBHeHUN 1o mnpaBuwiy Kpamepa.
Hcrnons3oBaHne B OCHOBHBIX 3aKOHAX JUCHUIUIMH WHKEHEPHO-MEXaHUYECKOTO
MOZYJIS.

5. Pemenue cucrteM, JIMHEWHBIX ypaBHEHUN MeTosioM ['aycca. Mcnonp3oBanue
B OCHOBHBIX 3aKOHAX JUCILUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOTYJIS.

6. MarpuuHblii  METOJ ~ peumIeHHs  CHUCTeM  JIMHEHHBIX  ypaBHEHHUIl.
Hcnonbs3oBaHWe B OCHOBHBIX 3aKOHAX JUCHUIUIMH HHKEHEPHO-MEXaHUYECKOrO
MOAYJIS.

7. JluneilHble omepauuMu HajJ BeKTopamu. Vcmonb3oBaHHE BEKTOpPOB B
OCHOBHBIX 3aKOHaX €CTECTBEHHOHAYYHBIX JUCLUIUIMH, IPABUIAX MOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEH.

8. Komnuneapusie BekTophl. HeoOxonumMoe © J1OCTaTOYHOE  YCIIOBHE
KOJUIMHEAPHOCTHU BEKTOPOB.

9. Kommnanapuele BekTopbl. HeoOxomumoe ©  JOCTaTOYHOE  YCIIOBHUE
KOMIIJIAHAPHOCTH BEKTOPOB.

10. Cxanmsapuoe mpousBeaieHue BeKTOpoB. Ero croiicTBa. Mcmonp3oBaHne BEKTOPOB
B OCHOBHBIX 33aKOHAX €CTECTBEHHOHAYYHbIX JHMCLMIUIMH, [paBUjax
MOCTPOEHUSI TEXHUYECKUX CXEM U YepTEkKEH.

11. CkangpHoe mNpoOU3BEACHUE BEKTOPOB B KOOPAMHATHOW Qopme. YciaoBue
NEPHEHANKYJIAPHOCTH BEKTOPOB B KOOpAMHATHOU (hopme. VX mpumeHeHUe B
NPUHIUIUATBHBIX ~ OCOOEHHOCTSIX  MOJEIUPOBAHUS  MATEMaTUYECKHX,
$u3nyecKuX M XUMHUYECKHX Ipoleccax, NpeJHa3HAYeHHbIX Uil KOHKPETHBIX
TEXHOJIOTHYECKHUX ITPOLIECCOB.

12. BexktopHoe mnpousBeAeHHUe BekTOpoB. Ero cmoiictBa. VX mnpumeHeHuwe B
NPUHIIUIHATBHBIX ~ OCOOCGHHOCTSIX ~ MOJEITUPOBAHUS  MaTEMaTUYECKHUX,
bU3MYEeCKUX MU XUMUYECKHUX MpOoIleccax, MpelIHa3HAYeHHbBIX NI KOHKPETHBIX
TEXHOJIOTUYECKUX ITPOLECCOB.

13. BekTopHO€ MpPOU3BEICHHE BEKTOPOB B KOOpAWHATHOW (Qopme. VYcioBue
KOJUIMHEAPHOCTA  BEKTOpOB. X  TpuUMEHEHHME B  NPUHUIUNHUAIBHBIX
OCOOCHHOCTSIX MOJICIMPOBAHUS MAaTeMaTHYECKUX, (PU3NUECKUX U XUMUUECKUX
npoleccax, NpeaHa3HAYEHHBIX JJ11 KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB.

14. Cmemannoe mnpowusBeneHue BekTopoB. Ero coiictBa. Mx mnpumeHeHue B
NPUHUIUIMHAIBHBIX ~ OCOOCHHOCTSIX ~ MOJCIMPOBAHUS  MaTEMaTHYECKUX,
bU3MYECKUX W XUMUYECKHUX MpOoIleccax, MpeIHa3HAYCHHBIX NI KOHKPETHBIX
TEXHOJIOTUYECKHUX ITPOLECCOB.

15. CMmemanHoe TIPOM3BEJACHUE BEKTOPOB B KOOpAMHATHOM (dopme. YcioBue
KOMIUIAHAPHOCTH  BEKTOpPOB. MX mnOpuMeHEeHWe B  NPUHUUNHUAIBHBIX
OCOOEHHOCTSIX MOJCIMPOBAHUS MAaTEeMAaTHUECKUX, (PU3NUECKUX U XUMUYECKUX
rpolueccax, NpeaHa3HAYEHHbBIX JJI1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB.
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16. Merton koopaunart. [IpsiMmoyronbHbIe 1€KapTOBBI KOOPAUHATHI TOYKU Ha
IUIOCKOCTH. VX IpuMEHEHNE B MPUHIUIHAIBHBIX OCOOEHHOCTSIX MOJIEIUPOBAHUS
MaTeMaTUYECKUX, (PU3NUECKUX U XUMUYECKUX ITpoLeccax, IpeIHa3HAYCHHbIX JIs
KOHKPETHBIX TEXHOJOTHYECKHX ITPOLIECCOB.

17. PaccrosiHue Mexnay ABYMs TOYKaMu Ha IJIOCKocTU. Ero mpuMmeHeHue B
OPUHLUIIUAIBHBIX OCOOCHHOCTSIX MOJEIMPOBAHUS MAaTeMaTHYECKUX, (PU3NUECKUX U
XUMHUYECKUX IIpoleccaxX, NPEIHAa3HAYCHHBIX [UII KOHKPETHBIX TEXHOJIOIMYECKHUX
ITPOLIECCOB.

18. Jlenenne oTpe3ka B JaHHOM OTHomIeHWH. FEro mnpuMmeHenue B
MPUHIIUITAATIBHBIX OCOOCHHOCTSX MOJICIMPOBAHUS MaTeMaTHYECKHUX, (PU3MUECKUX U
XUMHUYECKUX IMpoleccax, NPEeIHAa3HAYCHHBIX IS KOHKPETHBIX TEXHOJIOIMYECKUX
ITPOLIECCOB.

19. Inomans TpeyroabHUKa. Vcmonp3oBaHHe B OCHOBHBIX 3aKOHAX JWCIUIUIMH
MHXEHEPHO-MEXaHUYECKOTO MOJTYJISL.

20. YpaBHEHUE JMHUM Ha IUIOCKOCTH. /[Be OCHOBHBIE 3aJaud aHAIUTUYECKOU
r€OMETPUN Ha INIOCKOCTH. MCIOnb30BaHHE B OCHOBHBIX 3aKOHAaX JUCLUIUIMH
MHXEHEPHO-MEXaHUYECKOTO MOJTYJISL.

21. Paznuunble ¢GopMbl ypaBHEHMs nOpsMol. Mcnosb30BaHME B OCHOBHBIX
3aKOHaX JUCUUILUIMH MH)KEHEPHO-MEXAHUYECKOTO MOTYJIS.

22.Yron MexAy JByMS INpSAMBIMH.  YCIOBHS — NapajUIEIbHOCTU U
MEPHEHANKYJIIPHOCTH NpsMbIX. Vcnosb3oBaHME B OCHOBHBIX 3aKOHAX JUCIUILIMH
MHKEHEPHO-MEXaHUYECKOTO MOYJIS.

23. YpaBHeHHE TPSIMOW Ha TUIOCKOCTH, MPOXOJAIICH Yepe3 NaHHYI TOUYKY B
JAHHOM HanpaBieHuH. Vcnonb3oBaHME B OCHOBHBIX 3aKOHaxX JAUCIUIUIMH
MHKEHEPHO-MEXaHUYECKOTO MOYJIS.

24. YpaBHeHHE TpAMOHM, TMPOXOASIIEH dYepe3 JBE JaHHBIE  TOYKH.
Hcrnons30BaHnEe B OCHOBHBIX 33aKOHAX JUCLUIUIMH HHKEHEPHO-MEXaHUYECKOTO
MOJTYJISL.

25. PaccTrosstnue ot Touku a0 mpsMoM. Mcmonb3oBaHME B OCHOBHBIX 3aKOHAX
JUCLUIUIMH MH)KEHEPHO-MEXAHUYECKOTO MOTYJIS.

26. OkpyxxkHocTh. OOmImee ©  HOPMAJIbHOEC  YpPaBHEHUS  OKPYKHOCTH.
Hcrons30BaHnEe B OCHOBHBIX 33aKOHAX JUCLUIUIMH HHKEHEPHO-MEXaHUYECKOTO
MOJTYJISL.

27. Dnnunc. dokanbHOe cBOMCTBO. KanoHnyeckoe ypaBHeHue. Vcnonb3oBanue
B OCHOBHBIX 3aKOHAX AMCIUIUIMH UHKEHEPHO-MEXaHUYECKOT0 MOTYJIS.

28. I'unepbona.  PokanbHOe  cBOMCTBO.  KaHOHMYeckoe  ypaBHEHHE.
AccumnroTel. Hcnonb3oBaHWe B OCHOBHBIX 3aKOHAX JUCHUIUIMH WHXKEHEPHO-
MEXaHUYECKOTO MOYJIA.

29. I1apabona. @oKallbHOE  CBOMCTBO. Kanonnueckoe  ypaBHEHHE.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAaX JAMCHUIUIMH HHXEHEPHO-MEXaHUYECKOTO
MOJIYJISL.

30. YpaBHeHHE TIOBEpXHOCTH W ypaBHEHWS JIMHAM B TIPOCTPAHCTBE.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX JHCHUILIMH WHXCHEPHO-MEXaHUIECCKOTO
MOJTYJIS.

31. O6mee ypaBHEHHE IUIOCKOCTH. PaccTossHWE OT TOYKH /IO TIJIOCKOCTH.
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Hcnonbs3oBaHWEe B OCHOBHBIX 33aKOHAX JUCUUIUIMH HHKEHEPHO-MEXaHUYECKOrO
MOZYJIS.

32. Yron MEXKITY MIJIOCKOCTSIMM. YcnoBus MapajuieIbHOCTH u
NEPHNEHIUKYJIPHOCTA  IIOCKOCTeW. Mcmonp30BaHME B OCHOBHBIX — 3aKOHax
JUCHUTUINH HHXXEHEPHO-MEXAHUYECKOTO MOTYJIS.

33. [lapamerpuueckue ¥ KAaHOHMYECKHUE YpaBHEHUS TMPSMON JIMHUM B
IpoCTpaHCcTBE. VICHOJIb30BaHHE B OCHOBHBIX 3aKOHAX AUCHUIUIMH HHXXEHEPHO-
MEXaHUYECKOTO MOIYJIS.

34. YpaBHeHUs TPSMON TPOXONSIIed 4epe3 ABe TOukW. [Ipsmasi TUHHS Kak
MepecevyeHre JIByX IUIOCKOCTeH. Vcnosib30BaHME B OCHOBHBIX 3aKOHAX JHCLMILIAH
MHXEHEPHO-MEXaHUYECKOTO MOTYJISL.

35. IloBepxHOocTH BTOpOro mopsiaka. lcmonp3oBaHWE B OCHOBHBIX 3aKOHAX
TUCLUIUIMH UH)XKEHEPHO-MEXaHUUECKOTO MOTYJIA.

36. Bextopubie mpocTtpaHcTBa. Vcmonp30BaHME B OCHOBHBIX — 3aKOHaX
JUCUUIUINH HH)XEHEPHO-MEXAaHUYECKOTO MOTYJIS.

37. Jluneitnpie  oToOpakeHus. VX mpuMeHeHHWE B NPUHIMITHAIBHBIX
OCOOEHHOCTSIX MOJICTUPOBAHUSI MaTeMaTH4YeCKuX, (GU3MYECKUX U XHUMHUYECKHX
polieccax, NpeIHa3HaYCHHbBIX JJISI KOHKPETHBIX TEXHOJIOTMYECKHUX MTPOLECCOB.

38. Onepanuu  Hajg MHOXKecTBamMH. X mpUMeHEHHE B MNPUHIMITHAIBHBIX
OCOOEHHOCTSIX MOJICTUPOBAHUSI MaTeMaTH4YeCKuX, (GU3HMYECKUX U XHUMHUYECKHX
npolieccax, NpeIHa3HaYeHHbIX JI1 KOHKPETHBIX TEXHOJIOTMYECKUX MPOLIECCOB.

39. OCHOBHBIE JIOTUYECKHE CBSI3KU (OmNepaldu) JIOTMKUA BBbICKa3bIBaHUM. Mx
MIPUMEHEHUE B MPUHIMIUAIBLHBIX OCOOCHHOCTIX MOJICIUPOBAHUS MATEMAaTHUYECKUX,
bU3UYECKNX W XUMHUYECKUX [MpoIeccax, MNPeJIHA3HAYCHHBIX JJI1 KOHKPETHBIX
TE€XHOJOTUYECKHX MTPOLIECCOB.

40. OcHOBHBIE CXEMBI JJOTHUECKH MPaBUIBHBIX paccykaeHuil. Ix mpuMeHneHnne
B MPUHIMIHAIBHBIX OCOOCHHOCTSX MOJEIMPOBAHUS MAaTEMaTUYECKUX, (PU3NUECKHUX
U XMMHYECKUX IPOLECCaX, MPEIHA3HAYEHHBIX JJIs KOHKPETHBIX TE€XHOJOTUYECKHUX
IPOLIECCOB.

41. OcHoBHbIE (HOPMYITEI KOMOMHATOPHUKH.

42. Ilpenen QyHKIMU B KOHEYHOM M OECKOHEUHO YyJajdeHHOW Toukax. Ero
NPUMEHEHUE B TPUHIIUIHAIBHBIX OCOOEHHOCTSIX MOJEIMPOBAHUS MATEMATHUYECKHX,
bU3UYECKNX W XUMHUYECKUX [MpoIleccax, MpPeJIHA3HAUYCHHBIX JI1 KOHKPETHBIX
TE€XHOJOTUYECKHX MPOLIECCOB.

43. OcHoBHBIE TeopeMbl O mpenaenax. Vcmosb3oBaHHE B OCHOBHBIX 3aKOHaX
JTUCIUIUIMH UH)KEHEPHO-MEXaHUUECKOTO MOTYJIA.

44. beckoHeyHO Oonbiue U OeckoHEYHO Maibie GyHKIUU. Mcrnonab3oBaHue B
OCHOBHBIX 3aKOHAX JMCIMIUIMH HHKEHEPHO-MEXaHUYECKOTO MOAYJIS.

45. OCHOBHBIC THUIBI HEOMpENCICHHOCTH (YHKIMM B TOYKE. PackpeiThe
OCHOBHBIX THUIIOB HEOINPEIAEICHHOCTU. MCMonb30BaHHE B OCHOBHBIX 3aKOHAX
JTUCUUTUIMH HHXEHEPHO-MEXaHUYECKOTO MOTYJIS.

46. 3ameuaTenbHble  TIpenenbl. Mcmonp30BaHME B OCHOBHBIX — 3aKOHaX
JUCUUTUIMH HHXEHEPHO-MEXaHUYECKOT0 MOTYJIS.

47. HenpepsiBHOCTh ~ (pyHKIIMU. Vcmonp3oBaHWE B OCHOBHBIX — 3aKOHaX
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AUACIT

OCHO

OCHO

10.

UTITUH THXCHEPHO-MEXaHUIECKOTO MOTYJISI.

48. OcHOBHBIE TEOpPEMBl O HEMPEPHIBHBIX QYHKIUAX. lcnomp3oBaHue B
BHBIX 3aKOHAX JUCIUIUINH HH)KEHEPHO-MEXaHMUECKOTO MOTYJIS.

49. Toukn pasppiBa (YHKIIMM M HUX Kilaccudukamus. Vcnonbp3oBaHue B
BHBIX 3aKOHAX JUCIUIUINH HWHKEHEPHO-MEXaHMUECKOTO MOTYJIS.

Il cemecTp (3k3aMeH)
[IpousBognass ¢Qyukumuu. IlpumMeHneHwne mpous3BOgHONW B padoTax IO
COBEPILIEHCTBOBAHUIO IPOMU3BOJACTBEHHBIX IPOLIECCOB C HCIOJb30BAaHUEM
HKCIIEPUMEHTAJIbHBIX JAHHBIX U PE3YJIbTaTOB MOAECIUPOBAHUS.
HuddepenuupoBanne cnoxHo (ynkuuu. [IpumeHeHne npou3BOAHONW B
paboTax MO COBEPIICHCTBOBAHUIO IPOM3BOACTBEHHBIX IIPOLIECCOB €
UCITOJIb30BaHUEM AKCIIEPUMEHTAIbHBIX JTAHHBIX U pe3ynbTaTOB
MOJIEJINPOBAHUS.
HudbdepenuupoBanue oOpatHo (yHkiuu. I[lpumeHeHue NPOU3BOIHOMN
oOpatHOll (QyHKIMH B paboTax MO COBEPIICHCTBOBAHUIO NMPOU3BOJICTBEHHBIX
IIPOLIECCOB C HCIIOIB30BAHMEM JKCIIEPUMEHTAJBHBIX JAHHBIX U PE3YyJbTAaTOB
MOJEJINPOBAHUS.
HuddepenuupoBanue (yHKUMN 3aJaHHbIX NapameTpuuecku. [Ipumenenue
OPOM3BOAHOW B paboTax IO COBEPUICHCTBOBAHMIO IPOM3BOJICTBEHHBIX
IPOLIECCOB C HCIIOIb30BAHUEM HKCIIEPUMEHTAJbHBIX JAHHBIX U PE3YyJbTaTOB
MO/ICJIMPOBAHUS.
HMudbdepenunpoBanue  GyHKUMA ~ 3agaHHBIX ~ HesABHO.  IIpumeHeHue
NPOU3BOJAHONM HEsABHOW (YyHKIMM B paboTax MO COBEPIICHCTBOBAHUIO
MPOU3BOJACTBEHHBIX MPOLECCOB C HCIHOJIB30BAHUEM JKCHEPUMEHTAIBHBIX
JAHHBIX U PE3YJIbTATOB MOACIUPOBAHUS.
[TonsiTue O mNPOM3BOAHBIX (PYHKUMH BbICHIMX MOpsAKOB. [IpumeHeHue
MOBTOPHOM  TPOM3BOJAHOM B  paboTax MO  COBEPIICHCTBOBAHMIO
IIPOU3BOJCTBEHHBIX MPOLECCOB C HCIOJB30BAHUEM SKCHEPUMEHTAIBHBIX
JAHHBIX U PE3yJbTATOB MOAEIUPOBAHUS.
OkcTpemyM (yHKIIMM onHOM mepemMeHHOM. I[Ipumenenune sKcTpemMyma B
paboTax 1O COBEpPUICHCTBOBAHMUIO IPOU3BOJCTBEHHBIX IPOIECCOB C
UCITOJIb30BAaHUEM AKCIIEPUMEHTAIbHBIX JTAaHHBIX U pE3yJIbTaTOB
MOJICJIUPOBAHMUSI.
Bornyrocts u BeiykiocTs rpaduka pynkuun. Touku neperuda. [Ipumenenue
B paboTax IO COBEpPUICHCTBOBAHUIO MPOU3BOACTBEHHBIX IPOILIECCOB C
UCIIOJIb30BAaHUEM HKCTIEPUMEHTAIIbHBIX JAHHBIX u pE3yNbTaTOB
MOJICJIUPOBAHUSI.
OO6mee uccnenoBaHue U noctpoeHue rpaduxoB ¢yHkuuid. [Ipumenenue B
paboTax MO COBEpUICHCTBOBAHHIO  IPOU3BOJCTBEHHBIX  IPOLIECCOB C
UCITOJIb30BAaHUEM HKCIIEPUMEHTAIbHBIX JTAHHBIX U pE3yNIbTaTOB
MOJIEJIMPOBAHUS.
Hubdepennman ¢GyHKIMEM W €r0 TEOMETpUYEeCKUi cMbIcH. [Ipumenenue
maddepennmanra B padboTax IO COBEPHICHCTBOBAHHUIO IPOM3BOIACTBEHHBIX
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11.

12,

13.

14,

15.

16.

17.

18.

19.

20.

21.

IIPOLIECCOB C MCIOJIB30BAHUEM DJKCIIEPUMEHTAIBHBIX AAHHBIX M PE3YJIbTAaTOB
MO/JICIIUPOBAHU.

CpoiicTBa 1 npaBwiia BeiuucieHus auddepennuana. [Ipumenenue B paborax
10 COBEPIICHCTBOBAHUIO IPOU3BOJICTBEHHBIX IPOLIECCOB C HCIOJIb30BAHUEM
DKCIIEPUMEHTAIIBHBIX TAHHBIX U PE3YJIbTATOB MOJACIUPOBAHUS.

[TepBooOpaznas Qynkius. HeonpeneneHHblii MHTErpal M ero cpoiictBa. Mx
IIPUMEHEHUE BO BJIAJCHUU HAaBBIKAMHU JI€JIOBOI'0 B3aMMOJICUCTBUS C CEPBUCHOMN
CIIy)kOOW M OLEHMBAHMHM PEKOMEHJALUWHA C YYETOM SKCIEPUMEHTAIBHON
pabOThl TEXHOJIOTMYECKOTO OTAENA MPEAIPHUITHS.

HHTerpupoBaHus 10 4acTsAM B HEONPEACIEHHOM HHTerpane. [Ipumenenne Bo
BJIAJICHUM HABBIKAMH JIEJIOBOTO B3aWMOJECHCTBUS C CEPBUCHOW CIyX 00l M
OLICHMBAHWU PEKOMEHJAIMU C YyYEeTOM OJKCIEPUMEHTAIbHOH paboThI
TEXHOJIOTUYECKOTO OT/IEJIA MPEAIPUSATHS.

3amMeHa IIEpEMEHHOM B HEONpeIeJeHHOM uHTerpaie. IIpuMeHeHune BO
BJIQ/ICHUN HAaBBIKAMM JEJIOBOTO B3aMMOJCIHCTBUS C CEPBUCHOM CIyxkO0H U
OLICHMBAaHWU PEKOMEHJALMU C YYETOM OJKCHEPUMEHTAIbHONH PadOThI
TEXHOJIOTUYECKOT0 OTEJIa PEAIIPUATHS.

Teopema pasnoxkeHuss NpaBWIbHOM Jpobu. IlpuMeHeHne BO BIaACHUU
HaBbIKAMU JIEJIOBOI'O B3aMMOJECHCTBHS C CEPBUCHOM CIIy>KOOM M OLICHWBAHUU
PEKOMEH/IALMU C YYETOM SKCHEPUMEHTAIbHON paboThl TEXHOJOTUYECKOTO
OTJIeJIa IPEANPUATHS.

NuterpupoBanue anredOpanmdeckux gapoOeit. IlpumeHeHune BO BIIAJICHUU
HABBIKAMH JIEJIOBOTO B3aWMOJICHCTBUSA C CEPBUCHOI CIIy>)kKOOM M OLICHMBaHUU
PEKOMEHJAIMM C YYE€TOM DSKCHEPUMEHTAIBHONW padOThl TEXHOJIOTUYECKOTO
OTJeJIa MIPEANPHUATHS.

WuTerpupoBanue uppanuoHaibHbiX GyHKuuii. [IpuMeHeHune BO BlajeHUU
HABBIKAMH JIEJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CIIy>)kOOW U OlICHMBaHUU
PEKOMEHJIallul C YYETOM 3KCIEPUMEHTAIbHON paboThl TEXHOJOTUYECKOTO
OTAeNa IPEMITPUATUSL.

TpuroHoMeTpruyeckre MOACTAHOBKH Y=SINX, y=COSX, y=tgX. [IpumeHeHue BO
BJIQ/ICHUM HAaBBIKAMM JEJIOBOTO B3aMMOJCHCTBUS C CEPBHCHON CIyx)OOW H
OLICHMBAaHWU PEKOMEHJIALMU C YYETOM OJKCHEPUMEHTAIbHONH  pPadOThI
TEXHOJIOTUYECKOT0 OTEJIA PEAIIPUATHS.

YHuBepcanbHasgs TPUTOHOMETpPUYECKAs TNOACTaHOBKAa. IIpumeHenwe BoO
BJIAJICHUU HABBIKAMHU JI€JIOBOTO B3aWMOJCHCTBUS C CEPBUCHOW CIyx 0O U
OLICHMBAaHUM PEKOMEHJALMA C YYE€TOM OKCHEPUMEHTAIbHOM  paboThI
TEXHOJIOTUYECKOTO OT/IEJIa MPEAPUATHS.

OnpeneneHHbIi  WHTErpajdl €ro TreOMETPUYECKUHA CMBICI M CBOMCTBA.
[IpuMeHeHnE BO BIAJEHUN HABBIKAMU JIETIOBOTO B3AUMOJECHCTBHUS C CEPBUCHOM
CIIy>)k00i1 M OIICHMBAaHMM PEKOMEHIALMU C YYETOM OSKCIEPUMEHTAIbHOU
paboThl TEXHOJIOTMYECKOTO OT/ENa IPEITPUITHS.

HMHTerpupoBaHne 1o 4acTsAM B OIpeAecieHHOM uHTerpane. I[Ipumenenne Bo
BJIQJICHUM HAaBBIKAMH JEJIOBOTO B3aMMOJECHCTBUS C CEPBUCHOM CIyxkO00H U
OLICHMBAaHWU PEKOMEHJIALUMU C YYETOM OKCHEPUMEHTAIbHONH padoThI
TEXHOJIOTUYECKOTO OT/EIIA PEIIPUATHS.
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22.3ameHa TiepeMeHHOU B ompeieeHHOM HuHTerpajie. [IpumeHeHne Bo BiageHUH
HaBbIKaMU JIEJIOBOI'O B3aMMOJECHCTBHS C CEPBUCHOM CIIy>)KOOM M OLICHWBAHUU
PEKOMEH/IallUM C YYETOM SKCHEPUMEHTAIBHON pabOThl TEXHOJOTUYECKOTO
OTJ€eJ1a IPEAIPUATHUS.

23. |-|J'IOLIJ,a,EI,b B NPAMOYTroJibHbIX KOOpAMHaTax. HpI/IMCHeHI/IC BO BJIaJACHHHN HaBbIKaMH

ACJI0OBOI'O BSaHMOHeﬁCTBHH C CCpBHCHOﬁ CHy}K60ﬁ H OIOCHHUBAHUM
PCKOMCHIAAIMU C YUYCTOM 3KCHepHM€HTaHLHOﬁ pa6OTLI TCXHOJIOTHYCCKOI'O
oTAcyia IMPCAIIPUATHA.

24.O0nuHa pyrm B NpsSIMOYrofibHbIX koopavHaTax. IIpuMeHeHue BO BJaJCHUU

HAaBBIKAMH JIEJIOBOTO B3aWMOJECHCTBUS C CEPBUCHOM CIIy>)KOOM M OLICHMBaHUU
PEKOMEHJAMM C YYE€TOM S3KCHEPUMEHTAIBHONW pPadOThl TEXHOJIOTUYECKOTO
OTJeJIa IPEANPUATHS.

25. BbluncneHne obbema Tena c nomolyblo onpeaeneHHoro nHterpana. [Ipumenenue

BO BJIa/ICHUM HAaBBIKAMU JIEJIOBOTO B3aWMOJEWUCTBUS C CEPBHCHOM CIyX OOH U
OLICHUBAHWU PEKOMEHJALMU C YYETOM OJKCHEPUMEHTAIbHONH pPadOThI
TEXHOJIOTUYECKOT0 OTIEJIA PEAIIPUATHS.

26. DyHKIUYU JBYX NEPEMEHHBIX: MOHATUE, TUHUU YpOBHs, rpaduk. Ilpumenenue
BO BJIaJICHUM HAaBBIKAMU JIEJIOBOTO B3aMMOJIEUCTBUS C CEPBHCHOM CITy>KOOW U
OLICHMBAaHWU PEKOMEHJALMU C YYETOM OJKCHEPUMEHTAIbHONH PadOThI
TEXHOJIOTUYECKOTO OT/IEJIA MPEIIPUATHS.

27.1lpenen ¢yHKIMU ABYX mMepeMeHHBIX. [IprMeHeHne BO BiaJieHWH HaBBIKAMHU
JIEJIOBOrO  B3aUMOJICUCTBUSI C  CEpPBUCHOM  ciny:k00il M OLIEHUBAaHUU
PEKOMEHJAIMM C YYETOM 3KCHEPUMEHTAIbHOW pPAOOThI TEXHOJOTUYECKOTO
OTJeJIa IPEANPUATHS.

28. HeripepbIBHOCTh (PYHKIIMM JBYX IEpPEeMEHHBIX. [IpuMeHeHHe BO BIaJCHUH
HABBIKAMH JIEJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CIIy>)kOOW U OlICHMBaHUU
PEKOMEHJIallul C YYETOM 3KCIEPUMEHTAIbHON paboThl TEXHOJOTUYECKOTO
oTJena NPeaIpUsITHS.

29.YacTtHbie npou3BojHbIe. X MpUMeHEHHE B MPUHIUIIUATIBLHBIX OCOOEHHOCTSIX
MOJICJIMPOBAHUSI MAaTEMaTUYECKUX, (U3NYECKUX W XHMHUYECKUX IMpoLeccax,
IIPEIHA3HAYEHHBIX JIJI1 KOHKPETHBIX TEXHOJIOIMYECKUX IPOLIECCOB.

30. 'eomeTpuyecKkuii CMBICII YaCTHBIX TMPOW3BOAHBIX. Ero mnpumeHnenue B
NPUHIUIHAIBHBIX OCOOCHHOCTSAX MOJEIMPOBAHUS MaTEMAaTUYECKUX, (PU3NUYECKUX U
XUMHYECKUX TPOLEccaxX, NPEAHA3HAUYCHHBIX MJISI KOHKPETHBIX TEXHOJOTHUYECKUX
IIPOLIECCOB.

31. Iudpdepenuman. WHBapuaHTHOCTb  ¢opMbl. Ero  mpuMeHeHue B

NPUHITUITHAIBHBIX OCOOCHHOCTSAX MOCIUPOBAHUS MAaTEMaTHUYCCKUX, (PU3NUCCKUX U
XUMUYECKUX TIporieccax, NpPEIHA3HAYCHHBIX I KOHKPETHBIX TEXHOJIOTHYECKUX
MPOLIECCOB.

32. Ilpuznak nomaHoro nuddepenmnuana. Ero npuMenenre B MpUHIUTTHATBHBIX
OCOOEHHOCTSIX MOJCIIUPOBAHUS MATEMATUUECKHUX, (PU3UUIECKUX U XUMUIECKUX
mpolieccax, MpeIHa3HaAYCHHBIX NI KOHKPETHBIX TEXHOJIOTUYECKHUX MPOIIECCOB.

33. [Ipumenenue auddepenimana K npuOINKEeHHBIM BIYUCICHUSIM. ET0
MPUMEHEHUE B IPUHITUITHATBHBIX OCOOCHHOCTSIX MOICITMPOBAHUS
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

MaTEeMaTUYECKHUX, GU3NUECKUX U XUMUYECKUX TPOIeccax, MpeaHa3HaueHHbIX
JUIL KOHKPETHBIX TEXHOJIOTUYECKUX IPOLIECCOB.

YacTHble IPOU3BOAHBIE BBICIINX MOPAAKOB. MIX npuMeHeHue B
MPUHIIUITHATBHBIX 0COOCHHOCTSIX MOJICIUPOBAHUSI MATEMATUYECKUX,
bU3HMYECKUX U XUMUYECKUX MPOIeccax, MpeaHa3HauYeHHBIX ISl KOHKPETHBIX
TEXHOJIOTUYECKUX ITPOLECCOB.

Heobxoaumoe ycnoBue skcTpemyMa (pyHKIMI ABYX epeMeHHbIX. Ero
MPUMEHEHUE B IPUHITUITHATBHBIX 0COOCHHOCTSIX MOJICIMPOBAHUS
MaTEeMaTUYECKHX, GU3NICCKUX U XUMUIECKUX TPOIeccax, MpeaHa3HaueHHbIX
JUISl KOHKPETHBIX TEXHOJIOTMYECKUX IPOLECCOB.

JloctaTouHOE yCIIOBUE 3KCTpeMyMa (PYHKIMIA ABYX MepeMeHHbIX. Ero
MPUMEHEHHUE B MPUHLIUIHUATBHBIX OCOOCHHOCTSX MOJICIIUPOBAHMUS
MaTeMaTUYECKUX, (PU3NUECKUX U XUMUYECKHUX MpoIeccax, MpeaHa3HAuCHHBIX
JUISL KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB.

[IpownsBoaHas 1o HanpasieHuro. [ paguent. Ero npuMmenenue B
MPUHITUITHATBHBIX 0COOCHHOCTSIX MOJICIIUPOBAHUS MAaTEMATUYECKUX,
bU3HYECKUX U XUMUYECKUX MPOoIeccax, MpeaHa3HauYeHHBIX ISl KOHKPETHBIX
TEXHOJIOTUYECKUX IPOLIECCOB.

VYcioBHbIM 3KCcTpeMyM. MeToa MHOxutenent Jlarpanxa. Ero npumenenue B
MPUHITUITHATBHBIX 0COOCHHOCTSIX MOJICIUPOBAHUSI MATEMATUUYECKHUX,
(bU3MYECKUX U XUMUUYECKHUX TIpoIleccax, MpeIHa3HauYCHHbIX J1JIsI KOHKPETHBIX
TEXHOJIOTUYECKHUX MPOLIECCOB.

AOCOMIOTHBIN 3KCTpeMyM (QYHKLIHUH JBYX IepeMeHHbIX. Ero npumeneHue B
MPUHIUNHATBHBIX 0COOCHHOCTSIX MOJICIMPOBAHUS MAaTEeMaTHYECKUX,
(bU3NYECKUX U XUMUYECKUX MPOIIEccax, MPeIHa3HauYCHHbBIX JJIsI KOHKPETHBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

[TonsstTue pBOMHOrO wWHTErpaia. IlpumMeHeHHe BO BIIAJICHUM HABBIKAMU
JIEJIOBOTO  B3aUMOJICUCTBUSI C  CEPBUCHOM  CINyk00M M OIICHUBAaHUU
PEKOMEHJAIMK C YYE€TOM DKCHEPUMEHTAIBHOW pPa0OThl TEXHOJOTUYECKOTO
OTAeNa IPENITPUATHSL.

['eomerpruuecknii CMBICIT ABOWHOTO HHTErpana. lIpuMmeHeHne BO BilaieHUU
HaBBIKAMHU JISJIOBOTO B3aWMOJICHCTBUS C CEPBHCHOM CITY»KO0OH M OIICHUBAHUHU
PEKOMEHJAIMK C YYE€TOM DKCHEPUMEHTAIBHOW PAa0OThl TEXHOJOTHYECKOTO
oTAeNa IPEAIPUATHSL.

JIBOWHOM wWHTErpal B NPSAMOYIOJBHBIX KoopauHaTax. lIpumeHeHune BO
BJIAJICHUM HAaBBIKAMU JI€JIOBOTO B3aWMOJICHCTBUS C CEPBUCHOW CIIyx 00U U
OLICHMBAaHUU PEKOMEHJALMU C Y4YEeTOM JKCIEPUMEHTAIbHOU  paboThI
TEXHOJIOTUYECKOTO OT/IEJIa MPEAPUATHS.

JIBOMHOM HHTErpana B IOJSAPHBIX KoopauHarax. IIprumeHeHue BO BIIaJCHUHU
HABBIKAMH JIEJIOBOTO B3aWMOJICHCTBUS C CEPBUCHOM CIIy>)kOOH M OIICHMBAHWU
PEKOMEHJAIMK C YYE€TOM DKCIHEPUMEHTAIBHOW PAaOOThI TEXHOJOTHYECKOTO
OTAeNa IPENITPUATHS.

['eomeTrpuueckne NPUIOKEHUS OBOMHOrO wuHTerpana. [Ipumenenue BoO
BJIAJICHUM HABBIKAMHU JIEJIOBOTO B3aWMOJICHCTBUS C CEPBHUCHOW CIIYX)OOW U
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OLICHMBAHWU PEKOMEHJALMU C YYE€TOM OKCIEPUMEHTAIbHOW paboThI
TEXHOJOTUYECKOTO OT/IEJIa MPEAPUSATHS.

45. Ousnueckue MPUIOKEHUs JBOMHOro uHTerpana. I[IpuMeHeHue BO BIIaJIEHUU
HABBIKAMH JIEJIOBOTO B3aUMOJICHCTBUS C CEPBUCHOM CIIy>)kOOM U OLICHMBaHUU
PEKOMEHJIAlMM C YYE€TOM DJKCIEPUMEHTAIbHOU pPAOOThl TEXHOJOTUYECKOTO
OTZ€eJa MPEANPUATHS.

46. [lonstue o TpoitHOM WHTerpane u ero ¢puzudeckuii cmuicia. [IpumeHneHue Bo
BJIAJCHUM HABBIKAMHU JIEJIOBOTO B3aWMOJECHCTBUS C CEPBUCHOW CIyX 00 M
OLICHMBAHWU PEKOMEHJIAlMd C YYEeTOM OJKCHEPUMEHTAIbHONW paboThI
TEXHOJIOTUYECKOTO OT/IEJIA PEAIPUATHS.

47.KpuBonuHEeNHbI uHTErpas 1-ro poga u ero cBoicTBa. IIpumeHeHue BO
BJIAJICHUU HABBIKAMHU JIEJIOBOTO B3aWMOJECHCTBUS C CEPBUCHOW CIyX 00l M
OLICHMBAaHUM PEKOMEHJALMU C Y4YE€TOM SKCHEPUMEHTAIBHOM  pabOThI
TEXHOJIOTUYECKOTO OT/EeJIa IPEANPUATHS.

48. ®usnueckuil CMBIC KPpUBOJIMHEHHOro MHTerpaia 1-ro pona. [Ipumenenue Bo
BJIAJICHUU HABBIKAMHU JIEJIOBOTO B3aWMOJICHCTBUS C CEPBHUCHOW CIy»)O00i U
OLICHUBAaHUU PEKOMEHJAIMK C Y4YeTOM DJKCIEPUMEHTAIBLHOU  paboThI
TEXHOJIOTUYECKOTO OT/EeJIa PEANPUATHS.

49. KpuBonuHEHHBIM HHTErpal 2-ro poja W ero cBoicTBa. [IpumeHeHue BO
BJIAJICHUM HAaBBIKAMHU JIEJIOBOTO B3aWMOJICHCTBUS C CEPBHUCHOW CIIyXkOOW U
OLICHMBAaHUM PEKOMEHJALMU C Y4YE€TOM SKCHEPUMEHTAIbHOH  pabOThI
TEXHOJIOTUYECKOTO OT/IEJIA MPEIIPUATHS.

50. dusnueckuii CMBICT KPUBOJIUHEHHOTO MHTErpaia 2-ro pona. [Ipumenenue Bo
BJIAJCHUU HABBIKAMHU JIEJIOBOTO B3aWMOJEHCTBUSA C CEPBUCHOM CIy:KO00i u
OLICHMBAaHUM PEKOMEHJALMU C YYE€TOM SKCIEPUMEHTAIbHOU  padoThI
TEXHOJIOTUYECKOTO OTJIEJIA MPEAPUATHS.

51. He3aBUCUMOCTh  KpHUBOJMHEWHOTO HWHTErpajia 2-r0  poja OT MYTH
MHTErpupoBaHus. [IprumMeHeHMe BO  BIIAJICHUM  HAaBBIKAMU  JIEJIOBOI'O
B3aMMOJICHCTBUSL C CEPBUCHOM CIyKOOW M OIGHMBAaHWU PEKOMEHJIAIMHM C
Y4€TOM DKCIIEPUMEHTAILHON pab0Thl TEXHOJIOTUYECKOTO OT/IeIa IPEATIPUSITHS.

Il cemecTp (3a4er)

1. InddepennupoBanne KOMIUIEKCHBIX (QYyHKIUH. Mcronb3oBaHue B OCHOBHBIX
3aKOHAaX JUCIUIUIMH WHXEHEPHO-MEXaHNIECKOTO MOJIYJIS.

2. IuddepenunanbHoe ypaBHEHUE M €ro NOpsaoK. Vcmonab30BaHHE B OCHOBHBIX
3aKOHAaX JUCIUIUTMH WHKXEHEPHO-MEXaHUIECKOTO MOJIYJIS.

3. Obmiee u yactHoe penieHus quddepeHnanrbHoro ypaBuenus. Mcnonb3oBanue B
OCHOBHBIX 3aKOHAX TUCIUTIUINH MHKEHEPHO-MEXaHMUECKOTO MOTYJIS.

4.3amaua Komm s guddepeHuuansHOTO  ypaBHEHUs  1-ro  mopsika.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX JAUCUHUIUIMH MH)KEHEPHO-MEXaHHUECKOIo
MOJTYJISL.

5. IudpdepeHuranbible  ypaBHEHHS € pa3ICSIOUMMHCS  MEPEMEHHBIMH.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX JUCLUHUIUIMH MHKEHEPHO-MEXaHHYECKOIo
MOJIYJISL.

6. OgHOpoaHBIE auddepeHnraibHbIe YpaBHEHUS NIEPBOTO HOpsIZIKA.
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Hcnonb3oBaHWe B OCHOBHBIX 3aKOHAX JMCIUIUIMH WMHKEHEPHO-MEXaHUYECKOTO
MOTYJIA.

7. Jluneitnbie quddepeHnmaibHble ypaBHEHUs TIEpBoro nopska. Mcnonb3oBanue B

OCHOBHBIX 3aKOHAX JUCHUIINIMH HWHXKCHCPHO-MCXAHNYCCKOT'0O MOIYJIA.

8. [lonmwxkenue mopsaaka auddepeHaNIbHOTO ypaBHEHUsT BuIa )y~ = Axy).

Hcnonb3oBaHre B OCHOBHBIX 3aKOHAX JUCIUILUIMH HMHXEHEPHO-MEXaHWYECKOTO
MOTYJIS.

9. [lonmwxkenue mopsaka auddepeHnmuanbsHoro ypaHeHus Buma Y7 = f(yy).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

Hcnonp30BaHne B OCHOBHBIX 3aKOHAX JWUCLUUIUIMH MH)XEHEPHO-MEXaHUYECKOIO
MOJTYJIS.

3amaua Komm 111 auddepeHunanbHOro  ypaBHEHMS 2-TO  MOPSAJKA.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX JWUCLUUIUIMH MH)XEHEPHO-MEXaHUUECKOIO
MOJTYJIS.

JIuHelHO-3aBUCUMBIE U JIMHEWHO-HE3aBUCUMbIE (QYHKUMU. Vcmonb3oBaHue B
OCHOBHBIX 3aKOHAaX JHUCLMIUIMH HHKEHEPHO-MEXaHUYECKOTO MOIYJIS.

OOmume cBoiicTBa pELIEHUH JUHEHHBIX OJHOPOIHBIX Iu(d@d. ypaBHEHUU 2-TO
nopsiika. lcrnonp30BaHME B OCHOBHBIX 3aKOHAX JIUCHUUILIMH WH)XEHEPHO-
MEXaHUYECKOTO MOYJIS.

Teopema 00 001IeM pelIeHUH JTMHEMHOTO HEOJHOPOAHOrO (. ypaBHEHHIT 2-
ro nopsaka. Vcrnonb3oBaHWe B OCHOBHBIX 33aKOHAX JUCUUIUIMH WHKEHEPHO-
MEXaHUYECKOTO MOYJIS.

JIunelinple OAHOPOAH. AU(PP. ypaBHEHUS 2-TO TOPSAKA C TOCTOSHHBIMU
kodpdunuentamu. Vcnonb3oBaHHe B OCHOBHBIX  3aKOHAaX  JAUCLMILIUH
MH)XEHEPHO-MEXaHUYECKOTO MOTYJISI.

JIuneiinple HeonHOpOAH. nu(@d. ypaBHEHHMs 2-r0 TOpsSAKa C TOCTOSH.

ko3 uIMeHTaMl C TpaBod dYacThio Buga Ax) = Mem™. Hcnoib3oBaHue B
OCHOBHBIX 3aKOHAX TUCITUTUINH MHXCHEPHO-MEXaHHUECKOTO MOTYJIS.

JIuneitnple HEOAHOPOIH. nU(P. ypaBHEHUs 2-ro TMOpsJKa C TOCTOSH.
kodp¢uimenTamMmu ¢ mpaBod dvacteio Buaa f(X) = Mcos(ax)+Nsin(ax).
Hcnonb30BaHne B OCHOBHBIX 3aKOHAX JMCLUIUIMH MHKEHEPHO-MEXaHUYECKOTO
MOZYJIA.

Jluneiinple HeonHOpOAH. nu(@d. ypaBHEHMs 2-r0 TOpsSAKAa C IOCTOSH.

KO3(ppuIMeHTaM1 ¢ TpaBOM 4YacThi0 B BHJE NojduHOMa. Vcmonb3oBaHue B
OCHOBHBIX 3aKOHAX JUCIHUIUINH HHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

Pemenne HOpManmbHON  CHUCTEMBI  OOBIKHOBEHHBIX  Ju(depeHITnaTbHBIX
ypaBHeHUH. Vcmonbp3oBaHWE B OCHOBHBIX 3aKOHAX IUCIUIUINH WH)XEHEPHO-
MEXaHUYECKOTO MOYJISI.

3anaya Ko st HOpMaabHOM CUCTEMbI OOBIKHOBEHHBIX U (PepeHIInanbHbIX
ypaBHeHUH. Vcmonp3oBaHWEe B OCHOBHBIX 3aKOHAX JUCHHUIUTMH WHXEHEPHO-
MEXaHUYECKOTO MOYJIS.

Yucnoseie psiapl. CXOAMMOCT, W CyMMa psiia. Mcmonb3oBaHHWE B OCHOBHBIX
3aKOHAaX JMCUUIUIMH WHKXEHEPHO-MEXaHNUYECKOI0 MOTYJIA.

HeoOxonumoe yciioBue CXOAMMOCTH YHMCIOBOro psina. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAX TUCIUIUINH HHKEHEPHO-MEXaHUUECKOTO MOTYJIS.

54



22.Tlpu3Hak cpaBHEHMsI PsIIOB U ero cienctBue. lcmonb3oBaHHe B OCHOBHBIX
3aKOHAaX JUCHUIUIMH WHKEHEPHO-MEXaHUUYECKOTO MOTYJIS.

23.1lpu3nak cxonumoctu JlanambGepa. Hcrmonb3oBaHME B OCHOBHBIX 3aKOHaX
JTUCIUIUINH WHKEHEPHO-MEXaHUUECKOTO MOTYJIA.

24 Unterpanbublii npusHak cxoaumoctd Komm. Hcnonb3oBaHne B OCHOBHBIX
3aKOHaX JUCHUIUIMH WHKEHEPHO-MEXaHUUYECKOTO MOTYJIA.

25. AGcomnoTHasE M YCJIOBHAsi CXOJIMMOCTh YHUCJIOBOro psna. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAaX JHUCLMIUIMH HHXEHEPHO-MEXaHUYECKOIO MOAYJIS.

26. 3nakouepenytomuecs psnel. [Ipuznak cxomumoctu JleitOnuna. Mcnonas3oBanue
B OCHOBHBIX 3aKOHAX JUCIHUIUIMH HHKEHEPHO-MEXAHUYECKOTO0 MOTYJIS.

27. OynkuuoHanbHbeie psaasl. O6macte cxogumoctu. Mcnonb30BaHnE B OCHOBHBIX
3aKOHAaX JUCUUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOTYJIS.

28. MaxxopupyeMsbie psiibl. PaBHOMEpHas cXoauMoCTh. Vicnob30BaHNe B OCHOBHBIX
3aKOHaX JUCUUIUIMH MHKEHEPHO-MEXAHUYECKOTO MOTYJIS.

29.CBoiicTBa paBHOMEPHO CXOASIIUXCS psnoB. Mcronb3oBaHHEe B OCHOBHBIX
3aKOHaX JUCUUIUIMH NHKEHEPHO-MEXAHUYECKOTO MOYJIS.

30.Crenennble psabl. WuTepBanm u obnacte cxoauMmocTH. Mcmonbp3oBaHue B
OCHOBHBIX 3aKOHAaX JHUCLMIUIMH HHXEHEPHO-MEXaHNYECKOIO MOAYJIS.

31. JuddepennripoBanne U MHTETPUPOBAHUE CTENIEHHBIX psloB. Mcronb3oBaHue B
OCHOBHBIX 3aKOHAaX JHUCLMIUIMH HHXEHEPHO-MEXaHNYECKOIO MOAYJIS.

32.PaznoxkeHne (GyHKIMM B CTEMEHHOW psaa. Psger Makmopena um  Teitopa.
Hcnonbs3oBaHre B OCHOBHBIX 3aKOHAX JHMCLMIUIMH MHXEHEPHO-MEXaHUYECKOTO
MOAYJIS.

33.1IpuMeHeHne  CTEMEHHBIX  PAJOB K  NPUONMKEHHBIM  BBIYHCIICHHSIM.
Hcnonb3oBaHre B OCHOBHBIX 3aKOHAX JHUCLMIUIMH MHXEHEPHO-MEXaHUYECKOTO
MOAYJIS.

34. OpTOrOHAILHOCT,  OCHOBHOW  CHUCTEMBI ~ TPUTOHOMETPUYECKHX  (DYHKIIHIA.
Hcrnons30BaHnEe B OCHOBHBIX 3aKOHAX JHUCLMIUIMH MHXXEHEPHO-MEXaHUYECKOTO
MOJTYJISL.

35. Tpuronomerpuyeckue psiabpl Dypne. Hcmonp3oBaHne B OCHOBHBIX 3aKOHAX
JUCLUIUIMH MH)KEHEPHO-MEXAHUYECKOTO MOTYJIS.

36. Teopema cxonumoctu psia Oypwe KycouHo-rnaakon Gyukuuu. Mcnoms3oBanue
B OCHOBHBIX 3aKOHAX AUCLUIUIMH HHKEHEPHO-MEXaHUYECKOTO0 MOYJIS.

37.Psanpl dypbe 4YETHBIX W HEYETHbIX (PyHKUMH. Mcnosib3oBaHME B OCHOBHBIX
3aKOHAaX JUCUUIUIMH WHKEHEPHO-MEXaHUUYECKOTO MOTYJIS.

38.1lonstne o psagax Pypee Hemnepuonuueckux ¢yHkuuii. Hcmnonbs3oBaHue B
OCHOBHBIX 3aKOHAX JMCIMIUIMH UHKEHEPHO-MEXaHUYECKOTO MOAYJIS.

IV cemecTp (3Kx3amen)

1. ®opmynbel  koMOuHaTOpukH. [IpuMeHeHHEe BO BIAJCHUM HAaBBIKAMU
JICIIOBOTO B3aMMOJICHCTBHSI C CEPBUCHOM CITy’)KOOH M OIICHMBAaHUU PEKOMCHIAITNHU C
y4eTOM DKCIIEPUMEHTAILHON pabOThl TEXHOJIOTHYECKOTO OT/IeIIa TIPECAIIPUSATHS.

2. CoObITHs 1 orepanuy Haja HUMHU. [IppMeHeHne BO BIIaJCHUM HaBBIKAMHU
JICIIOBOTO B3aMMOJICHCTBHSI C CEPBUCHOM CITy’)KOOW M OIICHMBAaHUHM PEKOMEHIAITUHU C
y4eTOM DKCIIEPUMEHTAILHON pabOThl TEXHOJOTHYECKOTO OT/IesIa TIPESATIPUSATHS.
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3. Kiaccuueckoe omnpenenenune BepositHOCTH. [IprMmeHeHue BO BilaieHUU
HaBBIKAMH JIEJIOBOTO B3aMMOJCHCTBUS C CEpBUCHOM CIY>KOOM U OIlCHUBAHUU
PEKOMEHJIAIIMU C YYE€TOM DJKCIEPUMEHTAIBHONU pabOThl TEXHOJIOTMYECKOTO OTAela
IIPEAIIPUATHS.

4, [lonnas rpynmna coObiTuii. [IpuMeHeHHe BO BIAJICHMM HaBbIKAMU
JIEJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHOM CITY>)KOOM M OIIEHMBAHUU PEKOMEHJALNU C
Y4€TOM DKCIIEPUMEHTAIBLHON pabOThl TEXHOJIOTUYECKOTO OT/IeNa TIPEAIPUSATHUSA.

S. Teopembl yMHOXKEHUS BeposTHOCTEH. [IprMeHeHne BO BIIaJICHUH
HaBBIKAMM JIEJIOBOTO B3aWMOJEHCTBUSA C CEPBUCHOM CIy:KOOMl M OIEHUBAaHUU
PEKOMEHJAlMU C YY4E€TOM 3KCIEPUMEHTAIBHONW pabOThl TEXHOJOTMYECKOIO OTIesa
NPEANPUSITHUS.

6. TeopeMbl ciokeHUsT BeposATHOCTEH. [IpriMeHeHuWe BO BIIAJICHUU
HaBBIKAMM JIEJIOBOTO B3aWMOJECHCTBUS C CEPBUCHOM CIy:K00Ml M OI€EHUBAHUU
PEKOMEHJIAIIUU C YYE€TOM DKCIEPUMEHTAIBHONW pabOThl TEXHOJIOTHYECKOTO OTela
IPEAIIPUSTHS.

7. dopMyna NoJHON BEepOATHOCTU. [IpuMeHeHre BO BIIaJIcHUM HaBbIKAMU
JICJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHOM CITYy>KOON M OLICHMBAaHUU PEKOMEHJAIUU C
Y4eTOM DKCIIEPUMEHTATILHON pabOThl TEXHOJIOTUYECKOTO OT/IeNa TIPEAIPUSATHUS.

8. ®opmyna beneca. [IpuMeHeHue BO BIaJCHUM HABBIKAMU JIEJIOBOTO
B3aMMOJICUCTBHS C CEPBUCHOM CIY>KOOW M OLIEHMBAaHUU PEKOMEHJALMU C YYETOM
AKCIIEPUMEHTAIBLHON padOThl TEXHOJIOTUYECKOTO OTAEIA IPEAPUSATHSA.

Q. JIuCKpeTHbIE CilyyalHble BeNWYMHBL. [IpuMeHeHne BO BilaJeHUH
HaBBIKAMM JIEJIOBOTO B3aWMOJECHCTBUSA C CEPBUCHOM CIyKO00Ml M OI€EHUBAHUU
PEKOMEHJAllMM C YY4E€TOM 3KCHEPUMEHTAIBHONW pabOThl TEXHOJIOTHYECKOTO OTENa
NPEINPUSITHS.

10. MaremaTuueckoe OXKHJaHUE, ero CBoicTBa. [IpuMeHeHne BO BIaAeHUN
HaBBIKAMHU JISJIOBOTO B3aWMOJICUCTBUS C CEPBHCHOM CIIYKOOM H OLICHUBAHUH
PEKOMEHJAIIMN C YYE€TOM DJKCIEPUMEHTAIBHONW pabOThl TEXHOJIOTUYECKOTO OTJesa
IPEAITPUSTHS.

11. Jucnepcusi, ee cBoiicTBa. llpumMeHeHHMEe BO BIAJCHUU HaBBIKAMU
JIEJIOBOTO B3aMMOJICHCTBUSI ¢ CEPBUCHOM CIIYKOOW M OIICHUBAHWHM PEKOMEHIAIIUHU C
Y4eTOM DKCIIEPUMEHTATILHON pabOThl TEXHOJIOTUYECKOTO OT/IeTIa TIPEATIPUSTHS.

12. HemnpepbiBHbIE chydaiiHble BeNWYWHBI. [IpuMeHeHHME BO BIIaJIEHUU
HaBBIKAMHU JIEJIOBOTO B3aMMOJICUCTBUS C CEPBUCHOM CIIyKOOM M OLICHUBAHUU
PEKOMEHJAIIMU C YYE€TOM JKCHEPUMEHTAIBHONW pabOThl TEXHOJIOTMYECKOTO OTHAeIa
PEINPUSITHS.

13. IInoTHOCTH pacmpeneneHuss BEpOATHOCTH. I[IpuMeHeHue BO BIiaJIeHUU
HaBBIKAMHU JIEJIOBOTO B3aWMOJICUCTBUS C CEPBUCHOM CIIyKOOM M OLICHMBAHUU
PEKOMEHJAIMU C YYE€TOM JKCHEPUMEHTAIBHONW pabOThl TEXHOJIOTMYECKOTO OTAeIa
NPEANPUSITHUS.

14. MareMaTtuueckoe OKHUJIAHWE HENPEPHIBHOM CIIy4yalHOW BEJIIMYUHBI.
[IpumeHeHne BO BIAJACHWM HAaBBIKAMHU JIEJIOBOTO B3aUMOJICUCTBHS C CEPBUCHOU
CIIy00i W OIICHMBAaHUU PEKOMEHJAIUU C YYETOM SKCIEPUMEHTAIBHOW pPaOOTHI
TE€XHOJIOTUYECKOTO OT/IeJIa MPEAIPUATHS.
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15. Jlucnepcusi HeNpepbIBHOW CIydyallHOM BeNWYMHBI. I[IpuMeHeHHe BO
BJIQJICHUM HaBBIKAMHU JIEJIOBOTO B3aUMOJICMCTBUSL C CEpPBUCHON cCHyxk00i u
OLICHUBAaHUU  PEKOMEHJAIIMM  C  Y4eTOM  OSKCIEPUMEHTAIbHOW  pPabOoThI
TEXHOJIOTUYECKOTO OT/eJIa MPEANPUITHS.

16. HopwmanbHoe pacnpenenenue. llpumeHeHre BO BIaJCHUM HaBbIKAMU
JIEJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHOM CITYy>KOOM M OLICHMBAaHUM PEKOMEHJIAIUU C
Y4€TOM DKCIIEPUMEHTAIBLHON pabOThl TEXHOJIOTUYECKOTO OT/IeNa TIPEAIPUSATHS.

17.  TlpaBuio Tpex «curm». [IpuMeHeHne BO BiaJleHUU HABBIKAMHU JIETIOBOTO
B3aMMOJICHCTBHS C CEPBUCHOM CIIy’)kOOH W OLIEHUBAaHUU PEKOMEHJALMU C YYETOM
AKCIIEPUMEHTAIBLHON PabOThl TEXHOJIOTUYECKOTO OTAeNa IPEIPUITHS.

18. T'enepanbHas u BbIOOpOYHAsE COBOKymHOCTU. [IpuMeHeHne B paboTax Mo
COBEpIICHCTBOBAHUIO IPOU3BOJCTBEHHBIX MPOLIECCOB C HCIOJIb30BAaHUEM
AKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3yJIbTaTOB MOJCITHPOBAHHUSL.

19.  CmocoObl oT60pa B BEIOOPOYHYIO COBOKYIMHOCTH. [IpriMmeHeHne B paboTax
[0 COBEPIICHCTBOBAHUIO MPOU3BOJICTBEHHBIX IPOILIECCOB C MCIOIb30BAHUEM
AKCIIEPUMEHTAJIbHBIX ITaHHBIX U PE3YJIbTaTOB MOJEIUPOBAHMUS.

20.  HecmemenHnoctb, 3(PGEKTUBHOCTH M COCTOSTEIBHOCTH  OIICHOK.
[Ipumenenne B paboTax MO COBEPLICHCTBOBAHHUIO IPOU3BOJCTBEHHBIX
IPOLIECCOB C MCIIOIb30BAHUEM 3KCIEPUMEHTAIBHBIX JAHHBIX U PE3YyJIbTaTOB
MOJIETTUPOBAHUS.

21.  Ormenka reHepaabHOW cpeaHel 1Mo BeIOOpouHOM. [IpuMmeHenne B paborax
M0 COBEPIICHCTBOBAHMIO MPOM3BOACTBEHHBIX MPOIIECCOB C HCIOIH30BAHUEM
AKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIbTaTOB MOJCITHPOBAHHUS.

22. OueHka TreHepalbHOW aucrepcuu 1Mo BbIOOpouyHOU. [IpumeHeHwe B
paboTax MO COBEPIICHCTBOBAHUIO IPOU3BOJCTBEHHBIX IMPOIIECCOB C
MCIIOJIb30BaHUEM AKCIIEPUMEHTATBLHBIX TAHHBIX U PE3yIbTaTOB
MOJIETUPOBAHUSI.

23. OneHka TeHepaJIbHOM JUCIIEPCUU TI0 HCIPABICHHOW BBIOOPOYHOM.
[Ipumenenne B paboTax MO COBEPIIEHCTBOBAHHUIO IPOU3BOJCTBEHHBIX
IPOLECCOB C MCIOIb30BAHUEM 3KCIEPUMEHTANbHBIX JAaHHBIX U PE3yJIbTaTOB

MOJIETIAPOBAHUS.
24.  VuTepBajbHBIC OIICHKU MaT. OKUJIAaHUS HOPMAJIBLHOTO pacIpeesieHus mpu
u3BeCTHOMG. [IpumeHeHue B paboTax IO COBEPIICHCTBOBAHUIO

IPOU3BOJICTBEHHBIX IPOLIECCOB C MCIOJB30BAHUEM SKCIIEPUMEHTAIBHBIX
JAHHBIX U PE3YJIbTATOB MOACIUPOBAHUS.

25. HuTepBanbHBIC OICHKU MAaT. OKUJIAaHWS HOPMAJIBLHOTO paCIpeaesieHUus pu
HEeU3BeCTHOM ©. lIpumenenue B paboTax MO COBEPIICHCTBOBAHUIO
IPOU3BOJICTBEHHBIX IPOLIECCOB C MCIOJB30BAHUEM SKCIIEPUMEHTAIBHBIX
JAHHBIX U PE3yJIbTATOB MOJCIMPOBAHMUS.

8.3. Meroanueckue MaTepuaJbl, onpeae/siiomye Npoueaypbl olleHHBaHUS
3HAHUH, YMEHHUIl, HABBIKOB U (WIH) ONbITA JEeATEJbHOCTH, XapPaAKTEePHU3YOIIUX
JTanbl (POPMUPOBAHUA KOMIIETEHIMH
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OCHOBHOI 1LE€JIbI0 TPOBEJIECHUSA IPOMEXKYTOUHOW aTTECTAUUU  SBIISETCS
ompeJeeHue CTENEHU JOCTHKEHUS IeJied Mo y4yeOHOM MAUCIUIUIMHE WM €€
pazaenaMm. OCyIIECTBISETCS 3TO MPOBEPKOM M OLIEHKOM YPOBHSI TEOPETUYECKOU

3HaHUMH,

IMPAKTHICCKUX

IMOJTYYCHHBIX O6y‘{aI-OHII/IMHC}I,

3ajad,

YMCHHUA TIIPUMCHATL HUX B PCIICHUU
CTCIICHHN  OBJIaJACHUA O6yIIaI-0HII/IMI/ICH IMPAaKTUHICCKUMH

HaBbIKAMU U YMEHUSAMH B 00beMe TpeOOBaHU pabouel mporpaMMBbl MO JUCHUIIIMHE,

a TaKXKe UX YMEHHE CaMOCTOSITENIbHO padoTaTh C Y4eOHOU JTUTEPATYPOH.
OpraHuzarusi MPOBEACHHUS MPOMEKYTOUHON aTTECTAIlMU perjaMeHTHPOBaHa

«Ilonoxennem 00 opraHumzanuu OOpa30BATENBHOTO TIpollecca B (eaepaIbHOM

roCyJapCTBEHHOM aBTOHOMHOM OOpa30BaTEIbHOM  YUPEKICHUU

MTOJIMTEXHUYECKUM YHUBEPCUTET»

«MOCKOBCKHU

8.3.1. IToka3arTean OIleHUBAHUSI KOMIIETEHIIUM Ha PA3JINYHBIX 3Tamnmax Mx

(popMupoBanus, ngocTHUKeHHEe OOYYAWINMMUCH IUIAHHPYEMbIX Pe3yJbTATOB
00y4eHHS 10 JTUCHHUILIHHE

Kox u unammenoBanme xommnerenuuu OIIK-1 Crnocoben pemarh 3agaud  1podecCHOHaIbHOU
JIEATEIILHOCTA HAa OCHOBE MCHOJb30BaHUA TEOPETUUYECKUX U MPAKTUUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAKKE MaTEMaTUYECKOTO anmapara

Kputepun onennBanus

OTCYTCTBHUE WU
HEJ0CTaTOYHOE
COOTBETCTBUE CIEAYIOIINX
3HAHUH:

- IPE/IMET, 3a7a4d U
CTPYKTYpY MpeaMeTa
«MatemaTHKay;

- INHEWHYIO anreopy;
-aHaTTUTHYECKYIO
TE€OMETPHIO Ha
TJIOCKOCTH u B
MIPOCTPAHCTBE;

- TEOPHIO MPEJIETIOB;

- nuddepeHmanpHOe
HCYHCIICHUE;

- WHTETPAITBHOE
HCYHCIICHUE;

- METOJBI pEeIICHUS
nuddepeHInaTbHbIX
YpaBHEHU;

- Teopuio (YHKIIHA
KOMILIEKCHOTO
MIEPEMEHHOT0;

HEIOJIHOE COOTBETCTBUE
CJEeYIOIINX 3HAHUM:

- IPEeIMET, 33aJ1a41 1

CTPYKTYpY Ipeamera

«MaTeMaTI/IKa»;

- JMHEHHYIO

anreopy;
-aHAJIUTHIECKYIO

T'COMCTPHUIO Ha
TIIIOCKOCTH u B

MIPOCTPAHCTBE;
- TEOPHUIO NPEJIEIIOB;
nuddepeHnmantbHoe
HCUYUCIICHUE;

- UHTETpaIbHOE

NCUYHUCIICHUC,

- METOJABI peIIeHHUs
nudhepeHInaTbHbIX

YpaBHEHHU;

- Teopuro (YHKIUH

KOMIIJIICKCHOT'O

YaCTHUYHOE
COOTBETCTBUE
CIEAYIOIINX 3HAHUI:

- Ipe/IMeT,
3a7a4M U
CTPYKTYpPY
npeaMeTa
«MareMaTukay,

- JIMHEWHYIO
anreopy;
-aHATUTHYIECKYIO
reOMETpUI0  Ha
IUIOCKOCTH H B
IPOCTPAHCTBE;

- TEOPHUIO
NpeJIeNoB;
nuddepeHIanTbH
0€ MCUYHCIICHUE;

- MHTErpalibHOE
HCUHCIICHUE,

- METO/IbI

tan
(ypoBeHb)
HCYA0BJCTBOPUTECJIBHO YA0BJIECTBOPUTECJIBHO Xopomo OTJINYHO
3HATH OOyuarommiics OOyuarommiics OO0yJatontuiics OO0yuarommiics
JIEMOHCTPHPYET MOJTHOE JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET

MOJIHOE COOTBETCTBUE
CJIEAYIOIIMNX 3HAHUM:

- IPEMET, 3aJa4H
1 CTPYKTYpPY
npeaMera
«Maremartuka,

- JINHENHYIO
anreopy;
-QaHAJIUTUYECKYIO
TEOMETPUIO Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE;

- TEOPHUIO
MIpeiesioB;

b depeHIanbHO
€ CUUCIICHHUE;

- WHTETPAIBHOE
HCUYHCIICHUE;

- METOJIbI PEIICHHS
b hepeHIaTbHbI
X YpaBHEHHII;
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- psanbl u UX | IEPEMEHHOIO; peLeHus - Teoputo (QyHKIUN
MIPUMEHCHHE; - pampl w ux | guddepeHnInanbH | KOMIUIEKCHOTO
-TEOPHIO0 MIPUMEHEHHE; bIX YpPaBHEHUM; MEPEMEHHOTO;
BEpPOSITHOCTEH. -TEOPHIO - TEOPHIO | - pPAIbl H  HUX
BEPOATHOCTEM. byHKIUH NIPUMEHEHUE;
KOMIIJIECKCHOT'O -TCOpHUIO
IIEPEMEHHOTO; BEPOSITHOCTEH.
- pAaael U nux
MIPUMEHEHUE;
-TCOPHIO
BEPOSITHOCTEH.
yMeTh OOyuarommuiicss He yMeeT OObyuarommiics OO0y4atomtmiics OObyuarommiics
WM B HEIOCTATOYHOM JCMOHCTPHPYET JIEMOHCTPUPYET JICMOHCTPHPYET

CTCIICHU YMCCT
BBITIOJIHATD:

- pemaTh 3a1a4H,
KaK
WUTIOCTPUPYIOIIHE
TEOPETHUECKUE
MMOJIO)KEHHS, TaK U
HOCSIIHE
MPUKIATHOMN
XapaKkTep;

- HaXOJIUTh
pelIeHne 3aga4n
WIH JI0Ka3aTeNIbCTBO
TEOPEMBI;

- IPUBOJIUTH
IIPUMEpHI U
KOHTPIIPUMEPBHI K
OCHOBHBIM
oTpezeNIeHUusIM U
TeopeMaM Kypca
MaTeMaTHKU

-CaMOCTOSITEIIBHO
HCII0JIb30BaTh
MaTeMaTUYECKUI
anrmapar,
COZEpIKALLMICSA B
JuTepaType 1o
MIPUKJIATHBIM HayKaM,
pacupsaTb CBOU
MaTeMaTUYECKUe
MO3HAHUA.

HCIIOJIHOE€ COOTBETCTBUC

CIEYIOIIHNX YMEHUM:
- pemaTh 3aJ1a4H,
KaK
WUTIOCTPUPYIOIIHE
TEOPETUUECKUE
MOJIOXKEHUS, TaK U
HOCSIIHE
MPUKIATHON
XapaKkTep;

- HaXOJIUTh
pelIeHne 3a1a4n
W
JI0Ka3aTeNIbCTBO
TEOPEMBI;

- IPUBOJMTH
MpPUMEPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
OIIpEACIIEHUSAM U
TeopeMaM Kypca
MaTeMaTHKH

-CaMOCTOSTEIILHO
HMCIOIb30BaTh
MaTeMaTHYeCKUH
amnmnapar,
COZEpIKAIIMIICA B
JIATEpATYpE IO
MPUKJIATHBIM
HayKaM, pacIIUpsTh
CBOH
MaTeMaTHUYeCKHe
TO3HAHMUS.

YaCTUYHOE

COOTBETCTBUE

CIEAYIOIINX YMEHUMN:
- pemath
3aJa4u, KaK
UJUTIOCTPUPYIO
e
TCOPECTUYCCKHEC
MOJIOKEHMS,
TaK U HOCAIIUC
MPUKIaTHON
Xapakrep;

- HaXO/IUTh
perienue
3aJjauu WIu
JI0Ka3aTeIbCTBO
TEOPEMBI;

- IPUBOJIUTH
IIPUMEpPBI U
KOHTPIIPUMEPHI
K OCHOBHBIM
OIpEACIECHUAM
U TeOpeMaMm
Kypca
MaTEMaTUKHU

-CaMOCTOSITEIILHO
HCITOIB30BaTh
MaTeMaTU4YeCKHil
amnmnapar,
coAepKaluica B
JIMTEpaType 1o
MPUKIaAHBIM
HayKaMm,
pacmupsaTh CBOU

MOJIHOE COOTBETCTBUE
CIEAYIOIINX YMEHUN:

- pemarth 3a71a4H,
KakK
WJLTIOCTPHUPYIOIL
ue
TEOPETHUCCKHUE
MOJIOJKEHMS, TaK
1 HOCSIIIHE
MPUKJIAHON
XapaxkTep;

- HAXOJ/IUTh
peleHue 3aaun
WIN
JI0Ka3aTeIbCTBO
TEOPEMBEI,

- IPUBOJIUTH
IPUMEpPHI U
KOHTPIIPUMEPHI K
OCHOBHBIM
OIIpECIICHUSIM U
TeopeMaM Kypca
MaTeMaTHKU

-CaMOCTOSITEIbHO
HCIIOIb30BATh
MaTeMaTU4YECKUI
anrmapar,
COZIEpKAILMICSA B
JUTEpAType 1O
MPUKIIATHBIM
HayKaM,
paclUpATh CBOU
MaTEMATHYCCKHUE
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MATEMATUYECKUE | IIO3HAHMS.
IIO3HAHUA.
BJIAJIeTh Ooyuaronmiics He Biageer | OOyuaroruiics Braaeet | OOydaroummcs OO0yuaronumiics
WIA B HEJOCTATOYHOM B HEMOJHOM 00heMe U JIOITYCKAIOTCS CBOOOIHO TIPUMEHSAET
CTEIEHH BIIAJICET: MPOSIBIIAET HE3HAYMTEIbHEIE MOJTyYEHHBIE HABBIKH, B
- HaBBIKAMHU PEIICHUSI | HEAOCTATOYHOCTH OIIHOKH, MOJIHOM 00BbeMe
BRIUMCIMTENBHEIX BJIaJIEHUS HABBIKAMH HETOYHOCTH, BJIaJIeeT HaBBIKAMH
sazau: paboTs! : 3aTpyAHEHUS, paboTsI:
HaBI:IKaMI/I pelmeHus - HaBBIKAMH YACTHYHO BIIaJIeeT - HaBBIKaMHU
- HaBBIKAMU PaOOTHI:
sanad Ha peIICHHS p peleHus
) BBIYMCIIUTCIILHBIX HaBbIKaMH BBIYKCIINTEIIbHBIX
J0Ka3aTCJIbCTBO, 3aau; pelieHust 3aau;
- HaBbIkaMu - HaBBIKAMH BRIMHCIUTCIRHBIX | _ yoppikamu
JOKa3aTeabCTBA 3a1au;
peuieHus 3aaay Ha ’ pelIeHns 3a0a4 Ha
OCHOBHBIX TEOPEM; - HABBIKAMU
_ J0Ka3aTe€IbCTBO, JOKa3aTe€JIbCTBO,
HABDIKami rioncxa - HaBbIKaMH PCIICHMA 3a/1a9 - HaBBIKAMHU
peleHus 3aaay i Ha
loKa3aTeLCEa JIOKa3aTeIbCTBA JOKa3aTeIbCTBA
Teopem: OCHOBHBIX TEOPEM; AOKA3aTCILCTBO, OCHOBHBIX TEOPEM;
MaTeh/;aTquCKOﬁ - HABBIKAMH TOKMCKa |  HaBbIKAMH - HABBEIKAMH
CHMBOJTHKOIE L1 peuieHus 3a1a4 uiu AOKA3aTCIbCTBA [IOMCKa PEIICHUS
J0Ka3aTesbCBa OCHOBHBIX 3a1a4 Win
BBIPAXKEHUSA TEODEM:
TEOPEM; PEM; JOKa3aTeabCBa
KOJIMYCCTBCHHBIX U o - HaBbIKAMH
KAUCCTBCHHDIX - MATEMaTUYECCKOU TEOPEM;
O THOLICH CHMBOJIUKOM IS TIONCKA PCIICHIA | _ \raremaTHUeCKOM
OGBEKTOB: BBIPAXECHUSA 3ajaq nin CUMBOJIMKOM IS
’ KOJIMYECTBEHHBIX U AOKa3aTCIbCBa BBIpAKECHUS
-[ICPBUYHBIMU TEOPEM;
HABBIKAMIL 1 KA4eCTBECHHEBIX ’ KOJIMYECCTBECHHEIX U
OTHOIIICHUM ) . | Ka4eCTBEHHBIX
OCHOBHBIMHU 00BLEKTOB; MATCMATHICCKON | 1y irrepmi
9 v
METOZIAMH pCICHHA -[IEPBUYHBIMU CHMBOJIMKON UL | 63,exT0B;
MAaTEMATUYECKUX ’
HAaBBIKAMH U BBIPAKCHHA -[IEpBUYHBIMU
3ajiad us OCHOBHBIMH KOJIMMCCTBCHHPIX | pappikamu 1
OOIIIEeMHKEHEPHBIX U
CHGHHMBHHXP METOaMH PELIECHUS " KaquTBeE{HHX OCHOBHBIMU
MaTE€MATUYECKUX OTHOIICHNH METOJaMHu
JICTLHTLTIA 3a71a4 U3 00BEKTOB; peleHus
opoduIn3aIum. -
pog 0OIIIEeNH)KEHEPHBIX U HCPBATHBIMH MAaTEMAaTHYECKHUX
CIICIUAJIBHBIX HaBbIKaMU 1 3a/1a4 U3
JUCITUILINH OCHOBHBIMI 00IIIeNnHKEHEPHBIX
npodunuzanuu. MeToIaMn U CIICIIHATIBHBIX
PCIICHIA JUCITUITIIINH
MaTEMAaTUYCCKUX npoduIM3aLIH.
33714 U3
OOLIEMH)KEHEPHBI
X U CHELHAIbHBIX
JOVCIMIIIINH
npoHIN3aIIH.
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8.3.2. MeToanka olleHUBAHUSA Pe3yIbTATOB IPOMEKYTOYHOM aTTeCTAlluM

(1151 3a4eTa)

[TokazarensiMu  OIlEHMBAHMSI KOMIIETEHIIMM Ha 3Tane IMpPOMEKYyTOYHON
aTTecTalluu MO JUCHUIUIMHE «MaTeMaThKay  SBISIOTCSA pe3ylbTaTbl 0Oy4EeHHs IO

JTUACIIATUINHE.
OueHoYHbIN JIUCT Pe3yabTATOB 00y4eHHS 10 JTUCHHUILIHHE
YpoBeHb
Ko, chopMHPOBAHHOCTH
KOMHCT?HLII/II/I 3uanmd Ymenus Hagpixn KOM(ll')[eEeHIfHH Ha JaHHOM
JTamne / OIleHKa
Hemouctpupye | Ucnonb3yer Ucnonbzyer
T 3HAHUE | 3HAHUS 3HaHUSI OCHOBHBIX
OCHOBHBIX OCHOBHBIX 3aKOHOB
3aKOHOB 3aKOHOB MaTeMaTUYeCKUX U
MaTeMaTHYeCK | MaTeMAaTUYECKU | €CTECTBEHHBIX
ux U|XHu HayYK JUIs pelieHus
€CTECTBEHHBIX | €CTeCTBEHHBIX CTaHAapPTHBIX
OITK-1 HayK, HayK IS 3a/1a4 B 00J1aCTH
HEOOXOIUMBIX | PELICHUS MPOMBIIIJIEHHOTO U
JUISL  peUIeHUs | CTaHIapTHBIX IPaXKIAHCKOTO
TUIIOBBIX 3a71a4 | 3a]1a4 B 00JIACTH | CTPOUTEIHCTBA
npodeccnoHal | TPOMBIIIIICHHOT
BHOU ou
NESATEIBHOCTH | TPAXKIaHCKOTO
CTPOUTENIbCTBA
OreHka Mo JUCHUIUINHE (CpeaHee apuPpMETHIECKOE)

OmneHka 10 AWCIUIUIMHE 3aBUCUT OT YPOBHSA  C(POPMHPOBAHHOCTH
KOMIETEHIIUM, 3aKpEeIyICHHbIX 3a AUCIUIUIMHON M MpeNCTaBisieT co00l cpenHee
apu(MeTHYECKOe OT BBICTABJICHHBIX OIEHOK MO OTJEJIbHBIM pe3yJbTaTaM OOydeHUs
(3HaHUS, yMEHUS, HaBBIKH).

O1eHKa «3a4TEHO» BBICTABJISICTCS, €CIU CpeaHee apu(PMETUUECKOE HAXOIUTCS
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3aYTE€HO» BBICTABJISECTCS, €CIU CPEIHEE
apudmMeTHIecKoe HaxoauTcsi B uHTEepBasie ot 0 110 2,4.

[IpomexyTouHasi aTrectanus oOydarmuxcs B ¢opMme 3a4eT MPOBOAUTCS IO
pe3ynbTaTaM BBIMOJHEHUST BCEX BHUJJAOB Y4eOHOW palOThl, MPEIyCMOTPEHHBIX
y4eOHBIM IIJIJAaHOM TI0 JUCHHIUIMHE «MareMmatukay, MpU HSTOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS YCHEBAaeMOCTH B TeueHue cemectpa. OneHka
CTENIEHU JIOCTHKEHHS OOYyYaIOIMUMHUCS TIAHUPYEMBIX PE3yIbTaTOB OOYYEHUS TIO
JTUCUUIUIMHE TPOBOJUTCA TMPENOJaBaTelIeM, BEAYIIUM 3aHATHS MO JIUCIUIUIMHE
METOJIOM JKCHEpPTHOM oOuneHku. [lo wuroram mnpomexyToyHOM arrecTauud IO
JHUCLMILIMHE BBICTABJISICTCS OLICHKA «3aUTCHOY, UJIU «HE 3a4TCHOY.
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Ixana
OlleHUBaHUSA

Onucanue

3auTreHo

BrimonHeHs! Bce BUAbl yueOHOM palbOThI, IPEIyCMOTPEHHbIE YYEOHBIM IJIAHOM.
CTyaeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IPUBEACHHBIM B
Tab/Muax IoKas3areseil, omepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHIMH,
HaBBIKAMH, IPUMEHSIET UX B CUTYaIlUX MMOBBIIIEHHON CII0KHOCTU. [Ipu 3TOM MOTyT
OBITh JOMYIIEHbl HE3HAUUTENIbHbIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHUs IpHU
AQHAJTUTUYECKUX  OMNepalusix, I[epeHoce 3HaHUM U yMEHUH Ha  HOBBIE,
HECTaH/IaPTHbHIE CUTYAIIHH.

He 3auteno

He BoimonHeH oauH wiu Oojiee BHUJIOB y4eOHOW paboOThl, MpPeayCMOTPEHHBIX
yueOHbIM IIaHOM. CTYIEHT AEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHUM,
YMEHHM, HaBBIKOB MO AJTanaM (ypoBHSM) C(OPMHUPOBAHHOCTH KOMIIETEHIIUH,
JIOITYCKAIOTCSl 3HAYUTEIIbHBIC OUIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHHM, YMEHUH,
HAaBBIKOB I10 ANy [OKA3aTeNel, CTyIeHT UCIbIThIBAET 3HAUUTENIbHbIC 3aTPYIHEHUS
MIPU OTIEPUPOBAHUU 3HAHUSIMU M YMEHUSIMH TIPU UX TIEPEHOCE HAa HOBBIC CUTYAIINH.

8.3.2. MeToanka oueHUBAHHUS Pe3yJIbTATOB MPOMEKYTOUYHOI aTTecTAluu

ITokazarensmu OLCHUBAaHUA KOMHGTGHHI/II;’I Ha JTalic
arrecraiuu 110 JUCLMIIIIMHC «MartemaTuka»

MIPOMEKYTOUHOU
SIBJISIFOTCSL PE3yJIbTaThl O0YUYEHUS 110

JUCLUIUIAHE.
OHeHOquIﬁ JUCT pe3yJabTaToB OﬁyquHﬂ o JUCHMUIIJIMHEC
YpoBeHb
c(hOpMHUPOBAHHOCTH
Ko xoMmmereHnn 3HaHus YMmeHus Hasrsixku KOMIIETEHIINHN Ha
JTAHHOM JTarie /
OLIEHKA
OIIK-1 - IPEIMET, 3a1a4u - periath 3aa4M, | - HAaBBIKAMH
Crnocoben 1 CTPYKTYpY KaK pCIICHUS
pelmaTh 3a1a4m npeaMeTa WUTIOCTPUPYION] | BBIYHUCIUTEIBHBIX
«Marematuka; ue 3aj1ad;
npogeccuoHaIbH .
g - JMHEHHYIO | TEOPETHYECKUE - HaBBIKAMH
ON JICATCILHOCTH | 5 1re6py; MOJIOKEHHsSI, TAK | PEIICHHMS 3a/1a4 Ha
Ha OCHOBC -aHAJTUTHYECKYIO U HOCSIIHE JIOKa3aTeNIbCTBO;
HUCIIOJIb30BAHHUA T€OMETPHIO Ha | TNPUKIATHON - HaBbIKaMH
TEOPETUYECKHX M | ILIOCKOCTH M B | Xapakrep; JI0Ka3aTeIbCTBA
NPaKTHYECKHX MIPOCTPAHCTBE; OCHOBHBIX TEOPEM;
OCHOB - Teopuro | -~ HaxOIUTh - HaBBIKAMH
PEJIENIOB; PCIICHUEC 3a1a91 | rroycka peneHns
€CTECTBEHHBIX U o
- 3a71a4 WK
TEXHUICCKUX muddepernpmansHo | AOKA3aTCIBCTBO | nokasarenbcBa
HayK, a TaKKe € HCYMCIIEHNE; TCOPCMBI, TEOPEM;
MaTeMaTu4eckor | - UHTErPaIbHOE - MaTeMaTHIeCKOM
- IPUBOJHTH .
HCUYHUCIICHUE; CHMBOJTUKOM JIJIsI
0 ammapara > IPUMEPBI 1 pi !
- METOJbI PEIICHHUS BBIPAXKEHUS
KOHTPIIPHMEPHI K
i depeHranbHbI KOJIMYECTBEHHBIX
. OCHOBHBIM
X YpaBHEHHIA, Ka4eCTBEHHBIX
. | ompenenenusm u .
- TeOpHUI0 (PyHKIUI OTHOIIEHUH
TeopeMaM Kypca
KOMILIEKCHOT'O 00BEKTOB;
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MePEMEHHOTO; MaTeMaTUKU -IEPBUYHBIMHU

- pAaObBl M HX HaBBIKAMH 1

NIPUMEHEHHUE; ~CaMOCTOATEIBHO OCHOBHBIMU

-TEOPHUIO HCIIOJIB30BAaTh METOJaMH

BEPOATHOCTEH. MaTeMaTHICCKUH | perneHus
amrapar, MaTEMaTUYECKUX
COACpKAINKNCA B 3aja4 u3
JIMTCPaType 1o 00IIIEeHKEHEPHBIX
MIPUKIIAAHBIM U CIICIIHUAJIbHBIX
HayKaM, JOUCUMIIIINH
pacmupsTh CBOM HpO(bI/IHI/IE}a]_II/II/I_
MaTeMaTU4eCKHe
MMO3HAHUS.

OreHka o JUCIUILIMHE (CpeaHee apuPMeTHUECKOe)

OneHka 1O JUCHUIUIMHE 3aBUCUT OT YPOBHS  C(OPMUPOBAHHOCTH
KOMITETCHIIUM, 3aKpPEIJICHHBIX 3a JAUCIUIUIMHOW W MPEeACTaBISIET COOOW cpenHee
apu(pMETHYECKOE OT BBHICTABIICHHBIX OIEHOK IO OTIEIBHBIM pe3yJibTaTaM 00y4YeHUs
(3HaHUA, yMEHUS, HABBIKH).

OueHka «OTJIIMYHO»  BBICTABIIAETCH,
HaxoJHUTCS B MHTepBaie oT 4,5 o 5,0.

O1eHKa «XOpOIII0» BBICTABISETCS, €CIIU CpeAHee apu(PpMeTHIecKoe HaXOIUTCS
B MHTEpBaJie ot 3,5 1o 4.,4.

O1eHKa «yJI0BJIETBOPUTEIILHOY» BBICTABIISIETCS, €CIIU CpeiHee apu(MeTnyeckoe
HAaXOJUTCS B UHTEpBAJE OT 2,5 10 3.4.

Onenka «HEYJIOBJIETBOPUTEIILHO BBICTABJISICTCA,
apupmeTnyeckoe HaxoauTcs: B uHTepBaie ot 0 1o 2,4.

[IpomexxyTouHas arrectanus oOydarommxcs B popMme dK3aMeHa MPOBOUTCS
M0 pe3yyibTaTaM BBINMOJHEHUS BCEX BHUJOB y4eOHON paboOThI, MPETyCMOTPEHHBIX
y4eOHbIM IUJIAHOM MO JUCHUIIMHE «MaTemaTuka», TMpPU OTOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH B TeueHue cemectpa. OneHka
CTENEHU JIOCTHKEHHUS OOYyYaIOIUMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB OOYYEHUS TIO
JUCUUIUIMHE TPOBOJUTCA MPENOAaBaTeNIeM, BEAYLIMM 3aHATHUS 1O JUCUUILINHE
METOJIOM JKCIIEpTHOM OLeHKU. [lo uroraMm mnpoMexyTOYHOM aTTecTauuyd I10
JTUCHUIUIMHE BBICTABIISACTCS OIEHKA «OTIUYHOY», «XOPOIIOY, «YIOBIECTBOPUTEIHHO»
WJIU «HEYJIOBJIETBOPUTEIBLHOY.

eclm  cpemaHee  apudmeTHueckoe

€ClIn cpeaHce

HIxkana ouenuBanua | Onucanue

BoimonHens! Bce BHIbI yueOHOW pabOThI, MPEIyCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUN, YMEHHII,
HaBBIKOB TPHBEACHHBIM B  TaONWIAX TIOKaszareyied, Omepupyer
npUOOpPETEeHHBIMU 3HAHUSAMHU, YMEHHMSMH, HABBIKAMH, MPUMEHSET HUX B
CUTYalUsX MOBBIIIEHHOHN cIoXXHOCTU. [Ipu 3TOM MOTyT OBITH AOMYIIEHBI
HE3HAYUTEIIbHBIE OLINOKH, HETOYHOCTH, 3aTpyIHEHUS pu
AQHAIUTUYECKUX OIEepalusax, MepeHoce 3HaHWM M YMEHH Ha HOBBIE,
HECTaH/IapTHbHIE CUTYalLUH.

OTIu4HO
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Beinonnensl Bce BUAbI yuyeOHOH pabOThI, MPEIyCMOTPEHHBIE Y4EOHBIM
w1aHoM. CTyZIeHT AEMOHCTPUPYET HEIOJIHOE, IPABUIIBHOE COOTBETCTBHE
3HaHWI, yMEHUH, HABBIKOB IPUBEACHHBIM B Ta0JIMIaX MOKa3aTenel, 1uoo
€CJIM IIPH 3TOM ObUIN JAOMYIIEHBI 2-3 HECYLIECTBEHHbIE OLIMOKH.

Xoporio

BrimonHensl Bce BHIbI yueOHOW palOTHI, MPEIyCMOTPEHHbIE Y4eOHBIM
w1aHoM. CTyIOeHT JIEMOHCTPUPYET COOTBETCTBME 3HAHMH, B KOTOPOM
OCBeIlleHa OCHOBHasl, Hanbosee BakKHAsl 4acTh MaTepuaja, HO IPU I3TOM
JIOIYIIIEHA OJTHA 3HAYUTENbHAsI OINOKA UM HETOYHOCTb.

Y 10BJIIETBOPUTEIILHO

He BemomHen oguH wium  Oosnee  BHIOB — y4eOHOW  paboThI,
IPEIyCMOTPEHHBIX ~ y4eOHBIM  IulaHOM. CTYAEHT  JIeMOHCTPHPYET
HEIOJIHOE COOTBETCTBHE 3HAHWM, yMEHHI, HAaBBIKOB INPHBEICHHBIM B
TabiuIax  Imokasarelield, JONYCKAIOTCS  3HAYUTEIbHBIC  OIIMOKH,
OpOSIBIISICTCS.  OTCYTCTBUE 3HAHWHM, YMEHWH, HaBBIKOB IO psay
HOKa3aTelsiei, CTYJICHT HWCIBITBIBACT 3HAYMTENbHBIC 3aTPYIHCHUS IPU
ONCPUPOBAHMU 3HAHMSIMU W YMCHHUSMH TPH UX IIEPEHOCE HA HOBBIC
CHTYAIIUH.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

9. DnekTponHasi uHGOPMALMOHHO-00pa3oBaTe/IbHAs cpea

Kaxapiit 00yuaroniuiics B TEUEHHE BCEro nepuoja o0ydeHus obecrneynBaeTcs
UHIAVMBUYAIbHBIM HEOTPAHUYEHHBIM JIOCTYIOM K 3JEKTPOHHON HMH(POPMAaIMOHHO-
oOpazoBarenbHOM cpene YeOokcapckoro wuHctutryTa (punuana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA M3 JIFOOOW TOUYKH, B KOTOPOW MMEETCS JOCTYI K

UH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW cetn  «VHTepHeT» (maiee — ceThb
«HTEpHET»), KaK Ha TEPPUTOPUM (puiinana, Tak U BHE €e.
OnexTpoHHas HH(OpPMAIMOHHO-00pa3oBaTeiabHasl Cpela — COBOKYIHOCTb

WH)OPMAITMOHHBIX M TEJIEKOMMYHUKAITMOHHBIX TEXHOJOTHH, COOTBETCTBYIOIINX
TEXHOJIOTUYECKUX  CPEJCTB, OOECHEYMBAIOIIUX  OCBOCHUE  OOYyYarOIUMHUCS
00pa3oBaTeNbHBIX MPOTPAMM B MOJTHOM O0BEME HE3aBUCHUMO OT MECTa HaXOXKJICHUS
00yyJarommxcs.

DJNIeKTpoHHAsE HH(POPMAIMOHHO-00pa3oBaTeibHas cpea 00eCIeUnBaeT:

a) JOCTYI K Y4eOHBIM IIaHaM, paboyuM MporpaMmam JUCHHUILIUH (MOyJIeH),
MPAKTUK, JJEKTPOHHBIM YYEOHBIM H3JAHUSM W JJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcaM, yKazaHHbIM B pab0o4yux mporpaMMax TUCHUIUIUH (MOAyJiel), MPaKkTHK;

0) dbopMupoBaHHE 3JEKTPOHHOTO MOPTHOINO OO0ydYaromerocs, B TOM YHUCJIE
COXpaHEHHUE ero padoT U OIICHOK 3a ATH PaOOTHI;

B) (¢ukcanmuio  xoga  oOpa3oBaTeIBLHOTO  MpoIecca,  pe3yJabTaToOB
IPOMEKYTOUHOM aTTECTAllMU U pPe3yJIbTaTOB OCBOEHUS ITpOrpaMMbl OakanaBpHara;

') MpOBeJeHNE YUEOHBIX 3aHATHI, MPOIEAYP OLEHKH Pe3yJbTaTOB 00yUYeHUs,
peanu3anus KOTOPBIX MPEIyCMOTPEHAa C MPUMEHEHUEM DJIEKTPOHHOTO OOydeHUS,
JTUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;

1) B3aUMOJICHCTBHE MEXAY y4aCTHUKaAMU 00pa30BaTeIbHOTO Mpolecca, B TOM
YUCJIE CUHXPOHHOE W (WJIM) AaCHMHXPOHHOE B3aWMOJICHCTBHSI TMOCPEICTBOM CETH
«HTEepHET”.
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OyHKIMOHUPOBAHUE SJIEKTPOHHON HMH(POPMAIIMOHHO-00Pa30BaATEIBHOM CPEIbI
o0ecrnieunBaeTcs COOTBETCTBYIOIIUMHU CpelcTBaMu UH(OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUN U KBaJdu(uKaluend pabOTHUKOB, €€ UCIIOJIb3YIOIINX
U TIOJICPKUBAIOIIUX.

OyHKIIMOHUPOBAHUE 3JIEKTPOHHON HMH(POPMAIIMOHHO-00Pa30BaATEIBHOM CPEJIbI
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon denepannu.

OcnoBubIME cocTaBistonmumu JNOC unuana aBusioTCs:

a) CcalUT HWHCTUTyTa B ceTH VIHTEpHET, pacHoJOKEHHbId M0 aJpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsrit obecrneunBaert:

- JoCcTyn OOydYarommxcsi K Y4YeOHbIM IUIaHaMm, pabo4YuM MporpaMmam
OUCHMIUIAH, TPAKTUK, K U3JAHUSAM DJIEKTPOHHBIX OHOJMOTEYHBIX CHCTEM,
AIIEKTPOHHBIM HH(OPMALIMOHHBIM U 00pa30BaTENIbHBIM pecypcaM, YKa3aHHBIX B
pabounx mporpammax (pasmensl caita «CBemeHuss 00 00pa3oBaTeNbHOU
OpraHu3aLHN»);

- “HQOpPMUpPOBaHKE 00yYarOMMXCs 000 BCEX M3MEHEHHUSAX yueOHOro mpoiiecca
(HOBOCTHas JIEHTA CaiTa, JIeHTa aHOHCOB);

- B3aUMOJCHMCTBHE MEXIy Y4YaCTHHUKaMU 0Opa3oBaTelIbHOrO MpoIiecca
(mompasznensl caiita «3a1aTh BOIIPOC TUPEKTOPY»);

0) oduuuanbHBIe SJEKTPOHHBIE aapeca MOAPA3JEICHU U COTPYIHUKOB
uHCTUTYTa ¢ SHAekc-momeHoM (@polytech21l.ru (CIMCOK KOHTAKTHBIX JaHHBIX
nonpaznenennid Gunuana pasmerieH Ha opunuanbHOM caiite @unuana B pasjaene
«KOHTaKTBI», CNHUCKM  KOHTAKTHBIX  OQPHUIMAIBHBIX  3JCKTPOHHBIX  JaHHBIX
npenofaBaTeneid  pa3memnieHsl B monpasnenax  «Kadeape») obecnednBaroT
B3aMMO/ICHCTBUE MEXKy YUaCTHUKAMH 00pa30BaTEIbHOIO MPOLIECcCa;

B) JUYHBbIN KaOuHeT oOydaromierocs (mopT¢oauo) (BXoa B JUYHBIN KaOWHET
pa3MenieH Ha o¢uuuanbHOM caite @unuana B pazaene «CTyIaeHTy» MHoapasjaene
«OneKkTpoHHass HMH(POPMAIMOHHO-00pa3oBaTeNbHasl Cpena») BKIOYaeT B  ceds
nopT(HOINO CTYJCHTA, FNEKTPOHHBIE BEJOMOCTH, PEUTHHT CTYJIEHTOB M 00ECTIEYNBaET:

- (puxcamnuio xoga 06pa30BaATENBLHOTO MPOIIECCa, PE3YIbTATOB MPOMEKYTOUHOM
aTTeCTalllu U Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHBIX MPOTPaAMM 00YyUaIOITIMHUCS,

- (GopMHUpOBaHHE 3JIEKTPOHHOTO MOPTQPOIUO OOYydaIoIIErocs, B TOM YHCIE C
coxpaHeHue paboT 00yJaroerocs, pereH3nii 1 OIEHOK Ha ATH padOThI,

I) DJEKTpPOHHbIE OWOIMOTEKH, BKIIOUYAIOIIUME DSJIEKTPOHHBIE KaTaJloTH,
MOJIHOTEKCTOBBIE JTOKYMEHTHI M 0OECIEeUMBAIONINE JOCTYI K y4eOHO-METOINYECKUM
MaTepuajaM, BHITYCKHBIM KBATH(PUKAIMOHHBIM pabOTaM U T.J.:

Yebokcapckoro uHCTUTYTA (hunuana) - « APBUCy»

1) SIEKTPOHHO-OMOMmmoTeunbie cucteMbl (DbC), BKIIOYArONINE 3JEKTPOHHBIHN
KaTaJor U MOJTHOTEKCTOBBIE JOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- O6pazoBarenbHas mwatdopma FOpai -https://urait.ru

e) miardopma udpoBoro oopazosanus [lonurexa -https://Ims.mospolytech.ru/
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XK) cuctema «AHTHIUTarua™ -https://www.antiplagiat.ru/

3) cucteMa 3eKTpoHHOro mokymMeHToooopora DIRECTUM Standard —
o0ecneunBaeT JOKyMEHTOO00pOT My Punnanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3om DnekTponnsiil nexkanar» (MoOCKOBCKUi
MOJIMTEXHUYECKUN YHUBEPCUTET) oOecrneunBaeT (PUKCalno Xo/1a 00pa30BaTEIbHOTO
mpolecca, pe3yabTaToB IPOMEKYTOUHOM aTTeCTAlluU U PE3yIbTaTOB OCBOCHUS
00pa30BaTeNbHbIX TPOrPaMM 00yHAIOIIUMHUCS;

k) cucreMa «POLYTECH systems» obecnieunBaeT nHGOPMAIIMOHHOE,
JOKYMEHTaJIbHOE aBTOMATU3UPOBAHHOE COMPOBOXKIEHNE 00Pa30BATEILHOTO
npolecca;

1) cuctemMa « AGUTYpUEHT» 00eCIeYnBaeT TOKyMEHTAIbHOE
aBTOMATU3MPOBAHHOE COMPOBOXKIEHUE PabOThI MPUEMHON KOMHUCCHHU.

10. IlepeyeHb OCHOBHOI ¥ [ONOJHHUTEJIBLHOH Y4YeOHOW JHTEpaTypbl,
HEe00X0AMMOI1 1JIsl 0CBOCHUSI TUCHMILTHHBI
OcHoOBHas JqUTEpaTypa

1. Xopommiosa, E. B. Briciias maremartuka. JIekiuu u ceMUHaphI : Y4EOHUK 15

By30B / E. B. XopommunoBa. — Mocksa : U3natensctBo FOpaiit, 2025. — 452
c. — (Bwicmee oopazoBanue). — ISBN 978-5-534-10024-2. — Tekcr :
anekTpoHHEIHN // ObpazoBarenbHas matdopma FOpaiit [caiiT]. — URL: https://
urait.ru/bcode/565354

2. boromonog, H. B. Maremaruka : yueonuk 1151 By30B / H. B. boromouos, I1. 1.
Camoitsienko. — 5-€ u3., nepepad. u gomn. — Mocksa : M3znarensctBo FOpaiiT,
2025. — 401 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-07001-9. —
Texcr : anexTponnsiii / ObpazoBarensHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/559896

JlononHurenbHas JuTeparypa
1. Boromosnos, H. B. Martemaruka : yue6nuk st By3oB / H. B. boromosios,

I1. K. Camoiinenko. — 5-e u3j., nepepad. u gon. — Mocksa : U3gaTenbcTBO
FOpaiir, 2023. — 401 ¢. — (Briciee oopazoBanue). — ISBN 978-5-534-07001-9.
— Texct : amexTponHsIil // Obpa3oBatenbHas wiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/510750



https://urait.ru/bcode/468633
https://urait.ru/bcode/489755

11. Ipodeccuonanbubie 0a3bl TAHHBIX M HH(OPMALMOHHO-CIIPABOYHbIE

CHCTEMBI

[IpodeccuonanpHas 6a3a
JTaHHBIX U UHOOPMAIIMOHHO-
CIPAaBOYHBIC CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)

YHuBepcurerckas
HH(bOpMaI_[I/IOHHaH CUCTECMa
POCCHUA
https://uisrussia.msu.ru/

Tematnueckass  snekTpoHHass Oubnmoreka u  0Oasa  jams
MPUKJIaJHBIX UCCIECAOBAaHUN B 007aCTH SKOHOMUKH, YIIPaBIICHHUS,
COLIMOJIOTMH,  JIMHTBUCTHUKH, ¢unocodumu, ¢bunonorumy,
MEKIYHAPOAHBIX OTHOIICHUH, TPaBa. CBOOOIHBIN TOCTYI

Hay4Has 3JIEKTPOHHAs
o6ubnuoreka Elibrary
http://elibrary.ru/

Hayunass osnexktponnas Oubnuoreka eLIBRARY.RU - »sto
KpYIDHEHITUH  POCCHUMCKUNA  HMH(POPMAIIMOHHO-aHATUTHYCCKUI
noprai B 00JacTH HAYKH, TEXHOJOTMH, MEIULMHBI U
o0Opa3oBaHmUs, coaepKaliuii pedeparsl U MOJHBIE TEKCTHl Oolee
26 MIH HAyYHBIX CTaTed © TMYONUKAIMi, B TOM YHCIIE
ANEeKTpoHHBIe Bepcun Oonee 5600 poccHilcKuX HaydHO-
TEXHUYECKUX >KYpPHAJIOB, U3 KOTOpbiXx Oosiee 4800 >xypHaAIOB B
OTKPBITOM JIOCTYIIe CBOOOIHBIN TOCTYI

caut HMHcTuTyra Hay4yHOH
uHpOpMaU 1o
oOmiecTBeHHbIM Haykam PAH.
http://www.inion.ru

bubmuorpadpuueckne 6azpr  ganneix KMHUOH PAH 1o
COLIMAJIbHBIM U TYMAHUTAPHBIM HayKaM BenyTcs ¢ Hayaia 1980-x
rogoB. OOmmii 006bEM MaccMBOB cocTaBisieT Oonee 3 MIIH.
500 ThIc. 3ammceit (manubie Ha 1 saBaps 2012 r.). Exeromnbrit
npupocT — okosio 100 Teic. 3amucei.

B 6a3pl JaHHBIX BKIIIOYAIOTCS aHHOTHUPOBAHHBIE ONMUCAHUS KHUT
M craTteil w3 OKypHAIOB U cOopHUKOB Ha 140 s3pIKax,
noctynuBuinx B @DyHaameHTanpHyro Oubmuoreky MHWOH
PAH.

Onucanus ctatedl U KHUT B 0a3ax JAaHHBIX CHaOXeHbI MUPPOM
XpaHEHUs. M CChUIKAMU Ha IIOJHBIE TEKCThl HMCTOYHHUKOB U3
HayuHo#t 371eKTpoHHOI OMOINOTEKH.

denepanbHbII
«Poccuiickoe
oOpa3oBaHue» [DNEKTPOHHBIN
pecypce] — http://mwww.edu.ru

nopTan

Oenepanbubiii  moptan  «Poccuiickoe  oOpa3oBaHHE» — —
YHUKQJIbHBIA HHTEPHET-pecypc B chepe o0pa3oBaHUs U HAYKH.

ExxenneBHO myONHMKyeT caMble akTyalbHble HOBOCTH, AHOHCHI
coObITUH, MH(DOPMAIIMOHHBIE MaTepUaNbl I IIUPOKOTO Kpyra

yutarened.  ExeHenenbHO  HAa  mopTalie  pa3MEIIAKOTCA
OKCKJIFO3MBHBIE  MaTe€puaibl,  HWHTEPBbIO C  BEIYLIUMHU
crnenuajiincraMm — neaaroraMu, IICUXoJioramMu, YUYCHBIMU,

penopTaxu U aHaIUTUYECKHUE CTAaThH.
Uurarenn Mmoiy4yarOT JOCTYIl K HOPMAaTHBHO-TIPaBOBOil 0aze
cheppl 00pa3oBaHHs, OHHU MOTYT TIOJB30BATHCS CAMBIMH
Pa3IMYHBIMHM TIOJIE3HBIMU CEpPBUCAMHM — TaKMMH, KaK OHJIANH-
TECTUPOBAHUE, ONIPOCHI 10 AKTYAJIbHBIM TEMaM U T.JI.

Munctpoit Poccun
https://minstroyrf.gov.ru/

MUHUCTEPCTBO CTPOUTENIBCTBA M KWJINIIHO-KOMMYHAJIBHOTO
xo3siictBa Poccuiickoit ®denepaunun — QenepaibHblil opra
HCIIOJIHUTENBHOM BIIACTH.

BenoMcTBO  ocymiecTBisieT  BBIPAaOOTKY U peallu3aluio
rOCylapCTBEHHOW  TOJUTUKM WU  HOPMAaTHUBHO-IIPABOBOTO
perynupoBaHusi B cdepe CTPOUTENbCTBA, APXUTEKTYPHI,
IpaJlOCTPOUTENBCTBA M JKUJIUIIHO-KOMMYHQJIBHOTO XO3SICTBa,
OKa3bIBaeT roCyJapCTBEHHbIE yCIIyTH, yIpaBisieT
rOCyJJapCTBEHHBIM UMYIIIECTBOM B COOTBETCTBYIOLIEH cdepe.
Yka3 o coznanum MUHHCTEPCTBA CTPOMTENIBCTBA U KUJIMIIHO-
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http://www.inion.ru/
http://www.edu.ru/
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KOMMYHaJIbHOTO X03siicTBa Poccutickoit deneparnuu (MuncTpost
Poccun) mnoamucan 1 HosOps 2013 roma Ipesupentom
Poccuiickoit @enepanuu.

BemoMcTBO  oCymIecTBisIeT  BBIpa0OTKY W peau3aluio
rOCy1apCTBEHHOW  TOJUTHUKA U  HOPMATHUBHO-TIPABOBOTO
perynmupoBanusi B cdepe  CTPOUTENBCTBA, aAPXUTEKTYPHI,
IPajJOCTPOUTENBCTBA M JKUJIHMIIHO-KOMMYHAJIBHOTO XO3SICTBa,
OKa3bIBAET rocyJapCTBEHHbIE YCIIYTH, YIOPABIISIET
rocy/1apCTBEHHBIM UMYIIIECTBOM B COOTBETCTBYIOIIEH chepe.
VYka3 o0 co3nanuu MuHUCTEpCTBA CTPOUTENBCTBA U KUIIMLIHO-
KOMMYHaJIbHOTO X03siicTBa Poccutickoit denepanuu (MuHCTpOs
Poccun) mnoamucan 1 wHosOps 2013 roma IIpesumentom
Poccuiickoit @enepanuu.

12. IIporpammHoe o0ecrneyenue (TMIEeH3HOHHOoe U CB00OIHO
pacnpocTpaHsieMoe), HMCIOJb3yeMoOe INPH OCYHIeCTBJCHHH 00pa30BaTe1bHOIO
npouecca

Kaspersky Endpoint Security Band S: 150-249 Homep
JINIICH3UHU
2B1E-211224-064549-2-19382
CyO0nuIIeH3MOHHBIN JOrOBOP
Ne821 832.223.3K/21 ot
24.12.2021 o 31.12.2023

Cranpaptaeiid Educational
Renewa 1 2 rona.

Windows 7 OLPNLAcdmc noroop NeJ103 ot
30.05.2012) ¢
JOIICOTIalICHUSAMU OT
29.04.14 1 01.09.16
(6eccpouHast JIUIIEH3US)

AdobeReader cBOGOIHO
pacmpocTtpaHseMmoe
IIporpaMMHOE oOecredeHne
(6eccpodHas TUIICH3HS)

Nel11206 IHomewenne as camocrosiTenbHoi | CITIC Tapant Horosop Ne 735_480.2233K/20 ot
pa6oTsl 00y4aouxcst 15.12.2020
(r. Yedoxcapsl, yia. K.Mapxca. 60) Horosop Ne C-007/2024 ot
09.01.2024
Yandex 6pay3ep cBO0OJTHO
pacmpocTtpaHsieMoe

MporpaMMHOe 00ecreueHue
(beccpodHas TUIICH3HS)

Microsoft Office Standard HOMep JHIeH3NN-42661846

2007(Microsoft DreamSpark ot 30.08.2007) c

Premium Electronic Software JIOIICOTIAIIEHUSIMHA OT

Delivery Academic(Microsoft 29.04.14 1 01.09.16

Open License (6eccpouHast TUIIEH3MS)

Zoom CBOOOTHO
pacripocTpaHseMoe

IporpaMMHOE oOecredeHne
(6eccpouHast JIUIIEH3HS)
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OTEYECTBEHHOE CBOOOIHO
pacmpocrpaHseMmoe
porpaMMHOe obecredeHne
(6eccpounas TUICH3US)

Nel116 YueGHas ayauTopust 1Jisl IPOBeIeHUs
y4eOHBIX 3aHATHII BCeX BHIOB, MPeIyCMOTPEHHBIX
nporpamMmoii 6akanaBpuara/ cnenuajaurera/
MarucTpaTypbl, OCHAIlleHHasi 000py/0BaHHeM U
TeXHH4eCKHMMH CpeJICTBAMH 00y4YeHHsl, COCTAB
KOTOPBIX ONpesieisieTcsi B padoyux nporpaMmmax
AUCHUIIMH (MOayJIei)

(r. Yedokcapsl, ya. K.Mapxkca. 60)

Kaspersky Endpoint Security
Cranpaptasiii Educational
Renewa 1 2 rona.

Band S: 150-249
JIULECH3UN
2B1E-211224-064549-2-19382
CyO0IUIIeH3MOHHBIN JOTOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Howmep

MS Windows 7 Pro

norosop Ne

392 469.223.3K/19 or
17.12.19 (Geccpounas
JIULIEH3HUs)

Zoom

CoboaHO
pacmpocTtpaHseMmoe
NporpaMMHOE oOecreyeHue
(6eccpouHast JIULIEH3US)

Google Chrome

CBobGogHoe
pacmpocTtpaHsieMoe
MpOrpaMMHOE 00eCIeUeHUE
(6eccpodnas TUICH3HS)

AIMP

OTE€UECTBEHHOE CBOOOHO
pacmpocTtpaHseMoe
porpaMMHOe oOecreyeHue
(6eccpouHast JIUIEH3HSI)

Ne 1206 YueOnas ayauropust 1Jisl HIPOBeJeHUs
Y4eOHBIX 3aHSATHII BceX BU/IOB, MPeIyCMOTPEHHBIX
nporpamMmoii 6akanaBpuara/ cnenuaaurera/
MarucTpaTypbl, OCHAIIEHHAS] 000PY10BAHHEM H
TeXHUYECKMMH CPeICTBAMH 00y4eHHsi, COCTAB
KOTOPBIX onpeelisieTcsi B padoynx nporpamMmax
TUCHMILIMH (MOIyJIeii)

KabGnHeT MaTeMaTH4eCKUX JTHCIUTIIINH

(r. Yebokcapsl, ya. K.Mapkca. 60)

Kaspersky Endpoint Security
Crannaptaeiid Educational
Renewa 1 2 rona.

Band S: 150-249 Homep
JIMLEH3UH
2B1E-211224-064549-2-19382
CyOnIHIIeH3HOHHBII TOTOBOP
Ne821_832.223.3K/21 ot
24.12.2021 no 31.12.2023

Windows 7 OLPNLAcdmc

noroBop NeJI03 ot
30.05.2012) ¢
JIOTICOTJIAIIEHUSIMHA OT
29.04.14 1 01.09.16
(6eccpouHast JIUIEH3US)

Zoom

CoboxHO
pacmpocTtpaHsemoe
IIporpaMMHOE oOecredeHne
(6eccpouHast JIUIIEH3US)

Google Chrome

CBobogHoe
pacmpocTpaHseMoe
MporpaMMHOe 00ecreueHue
(beccpodHas TUIICH3HS)

AIMP

0TEYECTBEHHOE CBOOOIHO
pacrmpocTpaHsieMoe
porpaMMHOe oOecriedeHre
(6eccpouHast JIUIIEH3HS)
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13. MaTepuajibHO-TeXHHYECKOe oOecnedeHne JUCHMITUHbI

Tun u HoMep NMOMEIICHUS

IlepeueHb OCHOBHOTO 0OOPYAOBaHUS U
TEXHUYECKUX CPEJICTB 00ydeHUs

Ne1126 ITomenenue 1JIst cCaMOCTOATEIbHOM padoThI
o0yuarommuxcst
(r. Yedokcapsl, ya. K.Mapxca. 60)

OO6opyznoBaHue: KOMIUIEKT MeOeH A1t y4eOHOTOo
mporecca;

Texnuueckne cpenctBa  oOy4yeHHs: KOMIbBIOTEpHas
TEXHHKa C BO3MOXHOCTHIO TOAKIIOYEHHS K CETH
«MHTepHeT» M olecrieueHHeM AOCTyIa B 3JIEKTPOHHYIO
nH}popManmoHHO-00pa3oBarenbHylo cpeny Ounnana

Nel1116 YueOnas aynuropus 1Jisl IpOBeAeHUS
y4eOHBbIX 3aHATHII BceX BHIOB, PEAYCMOTPEHHbIX
NnporpaMmoii 6akajaBpuaTa/ cneuaJanuTera/
MarucTpaTypbl, OCHaIeHHAsi 000pyAOBaHUEM U
TeXHHYeCKMMH Cpe/ICTBAaMH 00yUeHHsl, COCTAB
KOTOPBIX OIpeesisieTcsi B padouux mporpaMmmax
JUCHUILUIMH (MOAyJ1eil)

(r. Yedokcapsl, yia. K.Mapkca. 60)

O6opynoBanue: KOMIDIEKT MeOeIH Uil y4eOHOTO
mpotiecca; 10cKa yueOHas

TexHuveckre cpeicTBa  OOYYCHHUS:  KOMIbBIOTEPHAS
TEXHHKa; MYJIbTUMEAUHHOE 000pyaoBaHue (IIPOEKTOP,
9KpaH)

Ne 1200 YyeOHast ayAuTOpPHUA AJs NPOBEICHHSA
yueOHBbIX 3aHATHIl BceX BUI0B, NPe1yCMOTPEHHBIX
nporpamMmoii 6akajaBpuara/ cneuuaJuTera/
MAaTrUCTPaTyphbl, OCHAIIEHHAS 000PYI0BAHUEM U
TeXHHYECKHMMH CpeIcTBAMH 00y4eHHsl, COCTaB
KOTOPBIX onpe/esisieTcs B pabounx nporpamMmax
JUCHUILUIMH (MOAayJ1eil)

KaOuner maTeMaTHyecKMX AU CUMILIMH

(r. Yedokcapswl, ya. K.Mapkca. 60)

O6opynoBanue: KOMIDIEKT MeOeIH Uil y4eOHOTO
MpoIIecca; I0CKa yueOHas; CTeH b

TexHu4veckue cpesicTBa 00yUEHHS: KOMIIbIOTEPHAsI
TEXHHKa; MYJIbTUMEINITHOEe 000pyI0BaHke (IIPOCKTOP,
9KpaH)

14. MerToanueckKue
JAUCHHUILIMHBI

yKa3zaHus

A 00y4amomerocss 1o OCBOCHHMIO

Memoouueckue ykazanus 011 3aHAMUIN TeKUUOHHO20 MUNA

B xome aeKIMOHHBIX

3aHATUHI

oOyyaroiemMycsi HEoOXOAUMO  BECTH

KOHCIIEKTUPOBAHHE Y4YEOHOro Marepuana, oOpallaTh BHUMAHUE Ha KaTEropuw,
(OpMYIMPOBKH, PACKPBIBAIOILIKE COJIEP)KAHUE TE€X WJIM UHBIX SIBJIEHUN U MPOLIECCOB,
Hay4HbIE BBIBO/IbI U IPAKTUYECKHE PEKOMEHIAINH.

Heobxoaumo 3amaBaTh NpenojaBaTeNio YTOUHSAIONIME BOMPOCHI C LEJbIO

VSICHEHUSI ~ TECOPETHUYECKUX  TOJIOKCHUW, Pa3pelieHUus] CHOPHBIX  CHUTYyallWi.
[lenecooOpa3no mopabaTbiBaTh CBOW  KOHCIEKT JICKIIMU, Jiejlas B  HEM
COOTBETCTBYIOIIME 3allCM W3 OCHOBHOM W JIONOJHUTEIBHOU JINTEPATYPBI,

PEKOMEHJIOBAaHHOW TMperojiaBaresieM M TMPeTyCMOTPEHHON ydeOHOUM MmporpamMmoit

JUCHUITIIINHEIL.

Memoouueckue ykazanusa 011 3QHAMUIL CEMUHAPCKO20 (NPAKMUUECKO20)

muna.

[TpakTyeckue 3aHATHUS MO3BOJSIOT Pa3BUBATh Y 00YYalOIIETOCs] TBOPUYECKOE

TCOPETUUCCKOC  MBIINUICHUE, YMCHHC

CaMOCTOATCIBbHO HM3YYaTb

JUTEpaTypy,

AHAJIM3UPOBATDH IMPAKTUKY; y4aT YCTKO Q)OpMYJII/IpOBaTB MBICJIb, BECTH JUCKYCCHUIO, TO




€CTh HMMEIOT HCKIIOUHUTENIBHO Ba)XHOE 3HAYEHUE B PA3BUTHUU CAMOCTOSATEIBHOTO
MBIIILJICHUS.

[ToaroToBka K MpakTHUYECKOMY 3aHATHIO BKJIIOYAaeT JBa dTana. Ha mepBom
sTane oOydarlluiicss IJIaHUPYET CBOIO CaMOCTOATENbHYI0 paldoTy, KOTopas
BKJIIOYAET: YACHEHHE 3aJJaHus HAa CaMOCTOSTEIbHYI0 paboTy; moadOp OCHOBHOW U
JIOTIOJTHUTENIBHOW ~ JINTEPATyphbl;  COCTaBJIEHUE IUIaHa pabdoThl, B  KOTOPOM
OMPENENSAIOTCS OCHOBHBIE IMYyHKTHI MpeacTosiiell moaroroBku. CocTaBieHUe IMiaHa
JTUCITUTUTMHUPYET U TIOBBIIIIAET OPTraHN30BaHHOCTH B paboTe.

BTtopoii 3Tan BKIIIOYAET HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHSATHIO, KOTOpas
HAaYMHAETCS C H3YyYEHHUS OCHOBHOW W JOIOJHHUTENIBHOM JTepaTypbl. Ocoboe
BHUMAaHHE TPU 3TOM HEOOXOJIMMO OOpaTUTh Ha COJIEPKaHME OCHOBHBIX IOJOKEHUN
Y BBIBOJIOB, OOBSICHEHUE SIBJICHUI U (DaKTOB, ySICHEHUE MPAKTHUYECCKOTO MPUIIOKEHUS
paccMaTpUBaEMbIX TEOPETHUYECKHX BONPOCOB. Jlanee ciieayeTr MOoArOTOBUThH TE3UCHI
JUISL BBICTYIUIEHUH IO BCEM Yy4eOHBIM BOIIPOCAM, BBIHOCHUMBIM Ha MPAKTHYECKOE
3aHATHE WJIA IO TeME, BBIHECEHHOW Ha JUCKYCCHIO (KPYTJIBI CTOJ), MPOAyMaTh
OpUMEPHl C IIEJIbI0 OOECIEYEHHS] TECHOM CBSI3M HM3y4aeMOW TEeMbl C peajbHOU
KU3HBIO.

['oToBsCH K JOKIJIAMy WM BBICTYIUICHHIO B paMKaX HHTEPAKTHUBHON (DOpMbI
(mucKyccusi, KpyTiablid CTOJ), IPU HEOOXOJIUMOCTH CIEAYET 0OpATUTHCS 32 TOMOIIBIO
K MIPEINO0/IaBaTelo.

MemoouuecKkue yKazanua K camocmoamenvHoil padome.

CamocrosiTenbHass pabota oOydaromierocs SBISIETCSI OCHOBHBIM CPEICTBOM
OBJIaJICHUsI YY€OHBIM MAaTEPUAJIOM BO BpeMs, CBOOOAHOE OT 00S3aTENbHBIX YUEOHBIX
3aHsATU. CamocTosiTenbHass paboTa 0OydYaromerocs HaJ YCBOCHHUEM Y4eOHOro
Marepuana Mo Yy4eOHOM JUCIUIUIMHE MOKET BBINOJHATHCS B OMOJIMOTEKE
YHUBEPCUTETA, YICOHBIX KaOMHETaX, KOMIbIOTEPHBIX KJIacCaX, a TAKXKE B IOMAIIHUX
ycnoBusx. CojepkaHrue MW KOJIMYECTBO CaMOCTOSITENIbHON paboThl 00ydaromierocs
onpenenseTcss ydeOHOU MpOorpaMMol AUCIUIUIMHBI, METOJUYECKUMU MaTepHallaMH,
MPAKTUYECKUMHU 3aIaHUSIMU M YKa3aHUSMH MPENoaBaTes.

Camocmosamenvuan padoma é ayOumopHoe pems MoHcem 6K1104amy .

1) KOHCHIEKTHPOBaHHUE (COCTABJICHUE TE3UCOB) JICKIIHIA;

2) BBINIOJHEHHUE KOHTPOJIBHBIX Pa0OT;

3) peleHue 3a1a4;

4) paboTy cO CPaBOYHON U METOAMYECKOM JINTEPATypOH;

5) paboTy ¢ HOpMAaTHBHBIMH IMPABOBBIMH aKTAMU;

6) BBICTYIUICHHUS C TOKJIa1aMHt, COOOIICHUSIMU Ha CEMUHAPCKUX 3aHATHSX;

7) 3alIMTy BBIMOJIHEHHBIX PadoT;

8) ywactme B omepaTMBHOM (TEKyIIEM) OIPOCE IO OTACIbHBIM TeMam
M3y4aeMOM JTUCUHUIUINHBI,

9) yuactre B coOeceloBaHMSX, ACIOBBIX (POJEBBIX) HIPaxX, IUCKYCCHSAX,
KPYTJIBIX CTOJIaX, KOHGEPEHITUSX;

10) yuacTtrie B TECTUPOBAHHUH U JIP.

Camocmoamenvuana paboma 60 6HeayOUMOPHOE 6PEMA MOMHCEN COCHOAND
u3:

1) moBTOpEHUS JICKIIMOHHOTO MaTepHala;
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2) TOATOTOBKH K MPAKTHYECKUM 3aHATHSM;

3) wu3ydeHus y4eOHOW U HAYUHOM JIUTEPATYPHI;

4) wu3y4eHHs HOPMATHBHBIX INPABOBBIX aKTOB (B T.4. B 3JICKTPOHHBIX 0azax
JTAHHBIX);

5) peleHus 3a/1a4, ¥ MHBIX MPAKTUYCCKHUX 3a1aHUM

6) MOATrOTOBKHU K KOHTPOJIBHBIM pab0TaM, TECTUPOBAHMIO U T.1I.;

7) TOATOTOBKH K MPAKTHYCCKUM 3aHATHSIM YCTHBIX JIOKJI0B (COOOIICHNUH);

8) moaroroBku pedepaToB, 3cce W WHBIX HHIAWBHIYATBbHBIX MHChMEHHBIX
paboT 1Mo 3a7aHuIO0 TPEToIaBaTes;

9) BBINMOJIHEHUS KYPCOBBIX PabOT, MPEIyCMOTPEHHBIX YUCOHBIM TUTAHOM;

10) BBITIOJTHEHUS BBITYCKHBIX KBATU(UKAIMOHHBIX pa0OT | JIp.

11) BeIiesIeHUsT HanOoJIee CIIOXKHBIX M MPOOJIEMHBIX BOIPOCOB IO H3y4acMOM
TEMe, TIOJyYCHHE Pa3bACHCHHWH W PEKOMEHAAIMH 1O JaHHBIM BOIIPOCAM C
IpernoaBaTeNsiMA Ha KOHCYJIbTAIIUSIX.

12) npoBeieHUsT CAMOKOHTPOJII IyTeM OTBETOB HAa BONPOCHI TEKYIIETO
KOHTPOJISl 3HAHUM, PEIICHUs] MPEACTaBICHHBIX B Y4eOHO-METOJUYECKUX MaTepuaax
Kadenpsl 3aay, TECTOB, HAlUCaHUS pedepaToB U ACCe MO OTIACIBHBIM BOIpPOCAM
U3y4aeMOU TEMBI.

Texymuii KOHTPOJb OCYIIECTBIACTCS B (DOpME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIaJI0B, TBOPUECKHUX 3aIaHUM.

B cirydae mpomyckoB 3aHATHI, HAUTMYWS WHIMBUIYAIBHOTO Tpaduka oO0yIeHHS
U IS 3aKPEIUICHHs] TPAKTHYECKUX HABBIKOB CTYJACHTAM MOTYT OBITh BBIJAHBI
TUTIOBBIC ~WHAWBHUAyaJbHBIC 3aJaHUS, KOTOPHIE OJDKHBI OBITH CIOAHBI B
YCTaHOBJICHHBIN NPENIOJABATENIEM CPOK.

15. OcobOeHHOCTH peajM3alUi JAUCHUIVIMHBI JJA WHBAJIUIOB U JIUI[ C
OrpaHMYEeHHBIMH BO3MOKHOCTSIMU 3/10POBbS

OOyuenne mno jgucuuiuiiHe «Maremaruka» WHBAIUIOB W JIMIl C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3710poBbsi  (masiee OB3) ocymecTBisercs
OpernojaBareyieM ¢ y4eToM OCOOEHHOCTEeH  ICHUXO(U3MUECKOro  pa3BUTHS,
WHIMBHUIYaJIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3JOPOBBS TAKUX 00YUarOIINXCS.

JIJ1st CTyIEHTOB C HApYIICHUSIMU OMOPHO-ABUTaTeNbHON QyHKiuu u ¢ OB3 o
CIIyXy MHpeIyCMaTpPUBAETCS CONPOBOXKIEHUE JIEKIMI W IPAKTUYECKUX 3aHITHH
MYJIbTUMEIUIUHBIMU CPEACTBAMHU, PA3IATOUYHBIM MATEPUATIOM.

[nsa crynentoB ¢ OB3 1o 3peHHMIO MNpeayCMaTpUBAECTCS IMPUMEHEHUE
TEXHUYECKUX CPEACTB YCUJICHUS OCTATOYHOTO 3pEHMs, a TakKe MpelyCMOTpeHa
BO3MOXHOCTb pa3pabOTKU ayIMOMAaTEepPUAIOB.

[lo gucuunmumHe «Maremartukay OOy4YeHHE HWHBAJIMIOB U JIMI[ C
OTPaHUYECHHBIMU BO3MOKHOCTSIMU  3JI0POBbSl MOKET OCYHIECTBISIThCA Kak B
ayIUTOpUM, Tak MW C HCIOJb30BAHUEM  DJIEKTPOHHOM  HMH(OpMaMOHHO-
o0Opa3oBaTeNbHOM cpeibl, 00pa30BaTEIbHOIO MOPTAa U JIEKTPOHHOMN MOYTHI.
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JIUCT JOIOJIHEHUU 1 USMEHEHUN

paboueit mporpaMmbl JUCIUTIIMHBI

Pabouasi mporpamma JIUCHUIUIMHBI PacCMOTpEHa, OOCYXKJIeHa U OJI00peHa s
ucrnoiHeHust B 2023-2024 ydeOHOM roay Ha 3acemnanuu Kadeapsl, IpoTokoa Ne 8
oT «20» mas 2023r.

Bnecennl JOIIOJIHCHUA M HU3MCHCHHA B YaAaCTH AKTyaJIW3allMKk JIMIICH3MOHHOI'O
IporpaMMHOIO O6€CH€‘—ICHI/IC, HCIIOJBb3YEMOC Ipu OCYIICCTBJICHHUHN
06D330B3T€HBHOFO npoliecca Mo JaHHOM AUCHMILIMHBEI, a TaK K€ COBPEMEHHBIX
HDOd)CCCI/IOHaJII)HBIX 0a3 JaHHBIX H I/IHd)ODMaIII/IOHHI)IX CITPABOYHBIX CHCTCMAX,
aKTvaJIn3ainnuun 3JI€KTDOHHO-6I/I6JII/IOTC‘IHBIX CHUCTCM.

Pabouas mporpamMma IUCHMIUIMHBI PacCMOTpeHa, OOCyXjJeHa M ojoO0peHa s
ucnoaHeHus B 2024-2025 ydebHOM roay Ha 3acenanuu kadeapbl, IpoTokoa No 8
oT «20» anpens 2024r.

BHeceHbl OMoONHEHWST M W3MEHEHMS B 4YacTU AKTyaJau3alliM JIMIICH3HMOHHOTO
IIPOrPaMMHOI'O obecreyeHue, HCIOJIB3YEMOE pHu OCVIIIECTBJIEHUH
00pa3oBaTEIBLHOIO Ipoliecca MO JAHHOM AMCIMINIMHEI, a TaK K€ COBPEMEHHBIX
npoeCCHOHANBHBIX 0a3 JIAHHBIX M MH(MOPMAIIMOHHBLIX CIPABOYHBEIX CHUCTEMAX,
AKTYaJIN3aI[M1 YJIEKTPOHHO-OMOJIMOTEYHBIX CUCTEM.

PaGouass mporpamma AMCHMIIMHBI PAacCMOTpeHa, OOCYXKIeHa M 0J00peHa Jyis
ucrnojHeHus B 2025-2026 y4ebHOM roay Ha 3acenaHuu kadeapol, mpoTokoa Ne 9
oT «17» mas 2025r.

BHeceHbl J0MOTHEHHS W W3MEHEHHMS B YAaCTH aKTyaJM3alldd  JIUIICH3WOHHOI'O
IPOrPaMMHOTO obecrieueHue, HCITOJIB3YEMOE pu OCYIIECTBJICHUH
00pa30BaTeIbHOr0 Ipoliecca MO JAHHOM JMCIHUILUIMHBI, a TaK K€ COBPEMEHHBIX
npodecCUOHANLHLIX 0a3 JJaHHBIX M HMHGOPMAIIMOHHBIX CHPABOYHBIX CHCTEMaX,
AKTyaJIu3alii [epedyHsl OCHOBHON M JOHOJHHUTEILHON Y4YE€OHOH JIMTEPATYPHL,
HEOOXOIMMOM AJI1 OCBOEHUS JUCHUNINHBI




