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1. OBIIUE CBEAEHUSA

VY4yeOHast nucruruimHa «MaTeMaTndeckoe MOJSIHPOBAHUE B TEIUIO(U3HKE U TEIUIOIHEPTCTHKE»
U3y4aeTcsi B BOCBMOM H JICBITOM CEMECTpPaXx.
KypcoBas pabota/KypcoBoii MpoeKT — HEe MPEAyCMOTPEH

11. ®opma npomMeKyTOYHOHN aTTeCTalUU:

BoceMoii cemecTp — 3a4der
JleBsThIN ceMecTp — dK3aMeH

Mecto yuebHoM nucuurinHbl B cTpykType OITOIT
YyeOHast nucruruimHa «MaTtemMaTndeckoe MOJSIHPOBAHUE B TEIIO(PHU3MKE W TEIIOIHEPTETHKEY
OTHOCHUTCS K 00513aTeJIbHON YacTU MPOrPaMMBI.
OCHOBOU TSI OCBOCHHSI JTUCIUIUIMHBI SBJISIIOTCS PE3yJbTaThl OOyYEHHUsS MO TMPEAIICCTBYIOIIHM
JUCLUHUIJIMHAM U MTPaKTUKaM:

— du3zuka,

— Marematuka,

- Tennodusuka,

- TexHuueckas TepMOJMHAMUKA

- TennomaccooOmen

- Teopust BEpOATHOCTH M CTATUCTUKA B YKOJIOTUH U TEINIOSHEPTETUKE

— YuciaeHHble METOIEI

- NudopmannoHHbIe 1 KOMMYHHUKAIIMOHHBIC TEXHOJIOTUU B TIPO()ECCHOHATLHOM
JIEATETbHOCTH

- Teopust mogoOus 1 puanveckoe MOJICTUPOBAHUE B IPOMBIIIIICHHOM
TEIIOPHEPreTUKE

Pe3ynbTaTel ocBOeHUS yueOHOM NUCHUIUIMHBI B AajbHEIIeM Oy IyT HCIOIb30BaHBI IIPH
BBITIOJITHEHUH BBITYCKHOU KBaTHU(UKAITMOHHONW PaOOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS 1O
JTUCHUIJIMHE

[enssmu  w3ydeHus TUCHUIUIMHBI «MaremaTHdeckoe MOJETUpOBaHWe B Terlopusuke u
TETUTIOIHEPTETHKEY SIBIISTIOTCS:

— (opMHpOBaHHE HAyYHOTO MHPOBO33PEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U TEXHUKU B Poccun u 3a pyOoexoM;

— U3Y4YEHUE METOI0JI0TUN MOJEIIUPOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB U ANIMapaToB;

— U3yYE€HHE OCHOB MAaTEMaTUYECKOT0 U YUCICHHOTO MOJICITUPOBAHUS,

— (popmupoBaHuE HABHIKOB PabOTHI CO CIEIUATBHBIM MPOTPAMMHBIM 00€CIIEYeHHEM, B TOM
YUCJIE C OTKPBITBIM HCXOJIHBIM KOJOM, JJISI KOMITBIOTEPHOTO MOJEIUPOBAHUS TEXHOJIOTUYECKUX
MIPOLIECCOB U aIIapaToB,;

— pa3BHUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
00y4aromuxcsi B MPOIecce N3yYCeHUs TUCIUTILTNHBI;

— MPUOOPETEHHE COBPEMEHHBIX HAYYHBIX B3TJIANIOB, HJICH B XOJ€ PadOTHl C Pa3IUYHBIMU
UCTOYHUKAMU UH(HOPMAIIUH;

— WCIIOJIb30BAaHUE TIPH BBHITIOJIHEHUH MTPAKTUYECKUX 3aJaHUI METOJIOB CPAaBHEHHSI, 0000IICHUS,
CUCTEMAaTHU3aIlNH, BBIABICHUS MPUYMHHO-CIEACTBEHHBIX CBs3ed, (HOpMyIHpOBaHKE BBIBOJOB IS
W3Y4YeHUs Pa3IUYHBIX CTOPOH TEXHOJOTHYECKHX TIPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOUMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOU cdepe.

- ¢dbopMupoBaHue y 00ydarOmIMXCsl KOMIIETEHIINH, YCTaHOBJICHHBIX 00pa30BaTeIbHOM
nporpammoii B cootBeTcTBrU ¢ ®I'OC BO 1o gaHHOM TUCIUTIIINHE,;



PesynbratoM 00yueHus Mo y4eOHOW NUCIMIUIMHE SIBISETCS OBIaJCHUE 00yJarONMMUCS 3HAHUSIMH,
YMEHHSIMH, HaBBIKAMU U OMBITOM JEATEIHHOCTH, XapaKTEPU3YIOUMMH Mporecc (HOPMUPOBAHHUS
KOMITETCHIIMK ¥ 00ECTICUNBAIONIUMHU JIOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS YUEOHOM
JUCIHTIINHEL

2.1. @opMupyeMbIe KOMIIETCHIIMU, THAUKATOPBI JOCTUKCHUS KOMIICTCHIUH,
COOTHECEHHBIE C TUIAHUPYEMBIMU PE3YJIbTATAMU 00YUYEHUS O JUCIUIUIMHE:

N-OITK-3.1; UA-OIIK-3.2; UJI-OMK-3.4; UJ-TTK-1.1; UJ-TIK-1.2

Kox n HaumeHoBaHue Iliianupyembie pe3yJibTaThl
Kox m HammMeHoBaHue
R —— HHAUKATOpPA 00yueHust
JOCTH:KEHHs1 KOMIIETEeHIINU MO JUCHHUILINHE
OIIK-3 Cnoco6en npumensats | MJ[-OITK-3.1 [Tpumenenue — 3HaeT OCHOBHBIE NOHATHUSA U
COOTBETCTBYIOLIHH (HU3HUKO- MaTeMaTHYEeCKOTO armapaTa Juls NPUHIUITE MATEMAaTHYECKOTO
MaTeMaTHYECKH anmapar, peueHns npodeccuoHaTbHBIX MOJIEHPOBAHUS;
METOJBI aHaJIn3a 1 3aga4 I/IH(bOpMaHI/IOHHI)IX - HpI/IMeHSIeT COBPCMCHHYIO
MOJCIHPOBaHM, TEXHOJIOT Ui BBIYMCIIMTCIBHYIO TEXHUKY JJIS
TEOPETHUIECKOTO H N-OI1K-3.2 [Ipumenenne MOJIETUPOBAHHS
9KCIEPUMEHTAITLHOTO TEOPETUIECKUX OCHOB (PU3UKH TEXHOJOTMYECKHX MPOIIECCOB
WCCIIEIOBAHUS MTPH PEIICHUH NIPY pEeNICHUH IPUKIIATHBIX 33124 anmapaTos;
npodeccnoHanbHBIX 3a1a4 MIPOMBIIITICHHOH —  IIpoeKTHpYET 1 MOJCIHPYET
TCIUIO3HCPT CTHKH TEIJIO3HEPreTUYECKUE CUCTEMBI
WUJ-OIIK-3.4 Peuienne 3ana4 ¥ TIPOIIECCHI C TIPUMEHEHHEM
MOZACINPOBaHNA CIEUATFHOTO MTPOrPAMMHOTO
TEXHOJIOTHYECKHX MPOIIECCOB U 06eCIIeueH s], B TOM YHCIIE C
anmaparoB ¢ HUCIOJIb30BaHUEM OTKPBITHIM HCXOXHBIM KOTOM.
CHeNUATN3UPOBAHHOTO — TloHMMaeT OCHOBBI YUCIIEHHOTO
MIPOTPaMMHOTO 00eCTIeUeHHUs ¥ KOMIIBIOTEPHOTO
INK-1 CniocobOeH mpoBOIUTh NA-TTIK-1.1 Coop, 0O6paboTKa, MOJIECITUPOBAHHS
HayYHBIE UCCIIEIOBAHUS 110 aHann3 u 0000IIeHNe HayTHO- TEXHOJIOTHYECKUX [POLIECCOB U
OT/ICJIEHBIM TeMaM (pa3zenaM | TeXHUYecKoil nHdopmarm B anmaparoB
TeM) B 00s1aCTH COOTBETCTBYIOLIEH 00s1acTH —  BliazeeT HaBHIKAMH [IPOBE/ICHUS
npoeccHOoHaIbHON 3HAHUH BE[YHCIINTENLHOIO
JeSTeTLHOCTH NA-TIK-1.2 ITnanupoBanue KCIIEPUMEHTA
MPOBE/ICHHS SKCTICPUMEHTAIBHBIX | _ A yanysupyer pe3ysbTathl
HCCICAOBAHHN MOJIETMPOBAHHS, B TOM YHCIIE C
NPUMEHEHUEM
CHENHANTN3UPOBAHHOTO
MPOrPaMMHOI0 00eCIIeUeHUS




3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILINHBI

OO6mast Tpya0E€MKOCTh y4eOHOM JUCUUIUIMHBI IO yYeOHOMY TIJIaHy COCTABIISCT:

no oyHoul ¢hopme oOyuenus — 6 3.e. 192 yac.

3.1. Crpykrypa yueOHOI TUCIUIUIMHBI Il OOYJaOLIMXCs 110 BUJAM 3aHATHH (O4Has
¢dbopma oOyueHuUs)

CTpykTypa H 00beM TUCHUILUINHBI

KonTakTHas ayquTopHas padora, CamocrosiTe1bHasi padoTa
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3.2. Crpykrypa yueOHON AUCITUTIINHBI/MOIYJIS U1 OOYyJaroNIUXCs M0 pa3jesiaM U TeMaM JUCIUIIINHEL: (ouHas popMa o0yueHus )
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonTakTHas pa6oTa
pe3yJabTaThl = .
OCBOCHISE: . o s Buasl 1 popMbI KOHTPOJIBHBIX MeponpusiTHii,
— T 7 (T e P, T . E . E E o4 2 o0ecreYynBaOIIHe M0 COBOKYMHOCTH TeKY I
¢opmupyemoii(bix) ¢opMma(bl) IPOMEKYTOYHOI aTTeCTALIMHI g 5 2 = 2 S & 2 WOHTPOIE YCEBACMOCTI;
5 - =S o= = & = (opMBbI NPOMEKYTOUHOTO KOHTPOJISI
KoMmmneTeHuuu(if) u = == = 9 = o 2 =
HMHIMKATOPOB = g E = g > E 2 E ycIeBaeMocTH
JOCTHKEHUS g 2 = T g g = z =
KOMIIETEHIMI = =& B A == O a
BocbMmoii cemecTp
OIIK-3: Paznen |. O61iue noHATHSI MOAETUPOBAHMS X X X X 12
HJI-OIIK-3.1 Tema 1.1 2 X ®DOopMBI TEKYIIIETO KOHTPOJIS
HJ[-OIIK-3.2 TToHATHUS 0 MOCTISIX ¥ MOJICIIMPOBAHHH. o pazzaeny |:
H/{-OIIK-3.4 [IpakTuueckoe 3austue 1.1 X X 1. Koyutoksuym
1IK-1: MareMaTHYeCKIE MOJICITH M UX KiaccuUKaIus 2. BrinosHeHHe MHIUBUY aTbHBIX
HJ-1IK-1.1 [Ipaxtuueckoe 3anatue 1.12 X X IPaKTUYECKUX 3aJaHUH
H/-1IK-1.2 DTalbl MATEMaTHYECKOT0 MOACITUPOBAHUS
Pazgen Il. OcHOBBI YN CI€HHOTO MOETUPOBAHMSA 12 DOpMBI TEKYLIET0 KOHTPOJIS
o pazzeny Il u Il
Tema2.1 . 2 1. TectupoBanue
ITonsiTHE O AUCKPETHOM aHAJIOre MaTeMaTUYECKOW MOJIETH 2. BBINOJHEHHE HHIHBHIYATHHBIX
[Ipaktuueckoe 3anstue 2.1 2 MIPaKTUYECKUX 3aJaHUI
MeToIbl YUCIICHHOT'O PEIICHHUS OOBIKHOBEHHBIX MH(depeHIInanbHbIX
ypaBHeHH. MeTo bl urciieHHOro pemenus 3agaun Ko,
IIpaktuueckoe 3ansrue 2.2 X
MeTompl YUCIIEHHOTO pelIeHUs OOBIKHOBEHHBIX TH(depeHIIHaTEHBIX
ypaBHeHHA. MeTo bl YMCIEHHOTO PEIIECHUsI KpaeBOM 3a/1auH.
JlabopaTopnast pabora Ne 2.1 3
ITocTpoeHune reoMeTpUUECcKUX MOJIEIEH ¢ UCIIOIB30BAHUEM
cBOOOJTHOTO IPOTPaMMHOT0 o0ecIiedeHus. 3HAKOMCTBO C MPOrpaMMOi
JlabopaTophast paboTa Ne 2.2 3
KomnbroTepHOE MOAETHPOBAHUE C UCIIOIB30BAHIEM CBOOOTHOTO
IporpaMMHOT0 obecriedeHnsi. 3HaKOMCTBO C IPOrpaMMoin
Jlaboparopnas padora Ne 2.3 3
IIporpammsl a1t aHanmu3a u 00pabOTKU Pe3yIbTaToB
BBIYHCIUTEIHLHOTO SKCTIEPUMEHTA
Pazgen 1. O6uue cBerennst 0 MeTO1e KOHEYHBIX 3JIEMEHTOB M X X X X 12
MeTO0/le KOHEYHBbIX 00bEMOB




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThl = ,
OCBOCHMSL: . 2 g Buab! 1 popMbI KOHTPOJIBHBIX MeponpusTHii,
() e — . E . z E -] 2 ofecreynBaoLIHe 10 COBOKyl'IHOCTI:I TeKy Uit
dhopmupyemoii(bIx) ¢opma(b1) NPOMEKYTOUHOI aTTecTAMHA g g g s g g g E 2 KOHTPOIL yCNEBACMOCTH;
T ) o - S g e sz g5 (hOpMBI NPOMEKYTOUHOT0 KOHTPOJISt
= E = s 3 E B 5 d yCIeBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
JOCTHIKEHHUST 3 s = ® 'S S e < 'S
KOMIIETeHIHi = B & S & ala o &
Tema 3.1 2 X
Konnenmus MeTo1a KOHEYHBIX JICMCHTOB
Tema 3.2 2 2
Konmenmus MeTo1a KOHEYHBIX 00hEMOB
JlabopatopHas pabota Ne 3.1 3
KomnrproTepHOe MOAenrpoBaHue 00TEKaHUS TeJ MPOCTOH (HOPMEI 1o
pa3HBIMH yTIIaMH K Ha0eraromeMy MOTOKY
3auem X X X X 4 3auer
HUTOI'O 3a 8 cemecTp 8 4 12 40
JleBATHIN ceMecTp
OIIK-3: Pazgen |V. UncieHHbIe MeTOABI PelIEHNUs 32124 TEIJIO00MEHA H 96 ®DopMBI TEKYIIETO KOHTPOJIS
HJ[-OI1K-3.1 JUHAMHUKH KHIKOCTH o pasneny 1V:
HJ[-OI1IK-3.2 Tema 4.1 2 1. KonnokBuym
HJT-OIIK-3.4 MareMaTH4yecKoe OIMcaHne PU3NUECKUX IPOIIECCOB. 2. BeinosnHeHNe HHINBUAYATBHBIX
TIK-1: IMpaktuueckoe 3austue 4.1 2 IIPAKTUYECKUX 3aJaHUil
H/-TTIK-1.1 TemonpoBoHOCTh
H/-1IK-1.2 IIpakTudeckoe 3anartue 4.2 2
OCHOBBI BEIYHCIUTENHFHON THAPOJUHAMUKN MoaeTnpoBaHue
TypOyneHTHbIX TeueHHH. OOIMe MON0KEeHHUs
Tema 4.2 2
YpaBHEHUS ABUKEHUS HEC)KUMAEMOM KUJIKOCTU B IEKapTOBOU
CUCTEME KOOPJHHAT
Tema 4.6 4
MonenupoBanue TypOyJIeHTHBIX TeueHnid. Moenu TypOyJIeHTHOCTH
JlabopaTopnast pabora Ne 4.1 3
ITocTpoeHne napaMeTpuuecKux reOMEeTPUUECKUX MoJIesen
JlabopaTophast paboTa Ne 4.2 3
KoMmmnbroTepHoe MOAETUPOBAHUE CIIOKHBIX 3aKPYUEHHBIX TEUSHUH
JlabopaTopHast paboTa Ne 4.3 3




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThbl = .
OCBOCHIS: ° s Bupas! 1 popMbI KOHTPOJIBLHBIX MEPONIPUSTHIA,
’ 2 2 5 3 2 o0ecreYHBaOIHE N0 COBOKYIMHOCTH TEKYLIU i
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o g o = g N =
. . 1 5 = ] S g o KOHTPOJIb YCIIEBA€MOCTH;
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH = S F =8 S ¢ £ =
L . T o. e 5 ox S5 (hopMBI IPOMEIKYTOUHOT0 KOHTPOJIS
KoMHneTeHuuu(if) u = = B s 3 = ° SR
= = = s 2 = B o S ycrneBaeMoCTH
HHIHKATOPOB g 25 g S 2 2 S S
JOCTHKEHUSI é |:=' g r‘:‘ g I:‘% g 8 E
KOMIIETeHI i i = = =
Ananms 1 00paboTKa pe3yIbTaTOB MOACTHPOBAHUS THAPOTUHAMUAKA
3aKpPYYECHHBIX IOTOKOB
JlabopatopHas pabota Ne 4.4 3
KomnerotepHoe MoaenupoBaHue OBEACHUS TBEPABIX YACTHUL] B
MOTOKE Ta3a
Ok3zamen X X X X 8 DK3amMeH
HUTOI'O 3a 9 cemecTp 8 4 12 104
HUTOI'O 3a Bech mepHojg 16 8 24 132




3.3.

Kpatkoe conepsxanve yaeOHOM TUCITUTITHHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Copep:xanue pa3aesa (TeMbl)

Pa3gen |. O6mme noHsATHSA MOAEIMPOBAHUS

Tema 1.1 ITonsarus o Mmozensix u Mogpens. Henn noctpoenns moaeneit. CBoiictBa Mozeneit. @opmbl
MOJICITNPOBAHHH. npeacTaBieHns Moaenn. Kinaccnpukarist MoIenupoBaHusL.

Krnaccudukanus moaemnei.

[Ipaktuuec | MaremaTueckue MOAEIU U UX

Koo KaccuuKanms MaTeMaEI/IHCCKaH mozeib. O000ImeHHas llaaTeMaTquCKa;I MOJIEITb.

SaAHSITHE Henuneiinocts 1\V4aTeMaTquCKHx moneie. CTterneHs COOTBETCTBHS

11 MaTEMaTHYECKON MO,I[CJII/IVO61>6KTy. Knaccudukarms
MaTeMaTHYECKUX MOJIENIEH.

[IpakTrdec | Drambl MaTeMaTHIECKOTO [omxomp! K MOCTPOSHUIO MATEMATHICCKAX MOJIENEH. DTarbl

KOE€ MOJICTUPOBAHHUS MOCTPOCHUS MaTeMaTHueckoi Mojienu. [1epBrIil 3Tan — NOCTPOCHUE

3aHATHE MaTeMaTHYECKOM Mojienu. BTopoit 3Tam — BRIOOP METOA PEUICHUS.

1.2 Tpetnii aTan — pazpaboTka U MPUMEHEHHE TPOrPAMMHOTO

obecnieueHus. YeTBepThIi 3Talm — KOMIIBIOTEPHOE HCCIIEI0OBaHHE
WJIH BBIYUCIUTEIbHBIHN SKcriepuMeHT IIsaThIil aTan — o06paboTka u
AHAJIU3 Pe3yJIbTATOB BBIUYUCIUTEIbHOIO SKCIIEPUMEHTA.

Pazgen II. OCHOBBI YHCIEHHOT0 MOJETUPOBAHMSA

Tema 2.1 IlonsTrEe 0 IUCKPETHOM aHAJIOre ITocTpoenue pazHOCTHO cxeMbl. IlocTpoeHne pa3HOCTHBIX
MaTeMaTHYECKOH MOJeNTH (mucKpeTHBIX) ypaBHeHHUH. VccnenoBaHle BEIYUCIUTEILHOTO
AIropuTM™Ma.
IIpaktudec | MeTonbl YUCIEHHOTO PELICHUS 3anaua Komm. Meton Ditnepa-Komu uiny ucnpaBieHHBIH METON
KO€ OOBIKHOBEHHBIX Oinepa. MoanduumpoBanHblit MeTon Ditnepa uiu metox PyHre-
3aHATHE muddepenunansipix ypaBHenuit. | Kyt Broporo nopsinka. Meron Pynre-KyTTsl TpeThero u
2.1 MeTomb! YUCIIEHHOTO PEIIECHHs YETBEPTOT0 MOPAIKOB. MHOromaroBsie METOABI. ATIPOKCUMALUL
3aaauu Komu. mudQepeHInaTbHON 3aJa91 pa3HOCTHON CXEeMOH. Y CTOWIHBOCTD
Pa3HOCTHBIX CXEM
IIpakTrdec | MeTonabl YMCIEHHOTO PELIEHUS IIpocreiimue kpaeBble 3agauu. MeToab! CBEJEHH K Ha4albHOU
Ko€e OOBIKHOBEHHBIX 3agaue. [Ipsamblie ceTounble MeToAbl. KOHEUHO-pa3HOCTHBIE METOBI
3aHATHE muddepennnansHpIX ypaBHeHui. | [IpoexnmonHble MeToabl. CXOIUMOCTh MIPOSKIIMOHHBIX METOJIOB /IS
2.2 MeTozb! UUCIIEHHOTO PEIIECHHs JMHENHBIX ypaBHEHUN

KpaeBoil 3a1auu.

Paznen II1. O0mue cBeaeHust 0 MeTo1€ KOHEYH

bIX 3JIEMEHTOB M MeTO0/i¢ KOHEYHbIX 00HLEMOB

Tema 3.1 Konnermniuys MeToga KOHEUHBIX MeTto KOHEUHBIX 3J1eMeHTOB. [IpenmyiiecTBa U HeAoCTaTKU. THIIbI
3JIEMEHTOB KOHEYHBIX 3JIEMEHTOB. Pa30uenue 001acT Ha KOHEYHBIE dJIEMEHTEI.
3amada MHTEPIONAIUH. HTepIONIAINOHHBIC TIOTHHOMEI.
WuTepnonupoBaHie BEKTOPHBIX BeTHYUH. VHTEPIOISAIINOHHBIC
MTOJIMHOMBI JIJIs1 AUCKPETU3UPOBAHHON 00JIaCTH.
Tema 3.2 Konnemniuys MeToga KOHEUHBIX Mertox koHEUHBIX 00BeMOB. OOIIKE IPEICTABICHIS O METO1aX

00HEMOB

KOHTpOJbHBIX 00beMax. Merox C. ITarankapa u [I. Cionausra.
IIpuMeHeHNe HHTETPO-UHTEPIIONALMOHHOTO OX0/1a AT PeIICHHS
CTalMOHAPHOTO ypaBHeHUs 1uddy3un. [IpumeHeHne nHTerpo-
HMHTEPIOIALNOHHOTO MOX0/1a ISl PEICHHUS CTallHOHAPHOTO
ypaBHEHHS ¢ KOHBEKTUBHON M TU(PDY3MOHHOHN COCTABISAIONIAMH.
Meton C. K. I'omyHOBa. METOT KPYITHBIX YaCTHIT

Paznen 1V. UnciieHHbIe M€ETO/1bl pellIeHUA 3a1a4 TenJIo00MeHa u JAUHAMMUKH KHAKOCTH

Tema 4.1 MaremaTHuecKoe ONuCcaHue Onpenenstomue nuddepeHraIbHble ypaBHeHUS. Y paBHEHHE
(u3MUECKHX MPOLIECCOB SHEPruu. YpaBHEHUE KOJUUYECTBA JBIKEHHUS. Y CpEeTHEHHBIE 10

BPEMEHHU YPaBHEHUS ISl TypOYJICHTHOTO TeUeHHs. Y paBHEHUE IS
KHHETHYEeCKOH 3Hepruu TypoyneHTHOCTH. O000ImEeHHOe
muddepennnansHoe ypaBHeHHe. Bribop koopauHar.
O/HOCTOPOHHHE U JBYXCTOPOHHUE KOOpAUHATEL. OCHOBHBIE
IpaBHJIa MOCTPOSHHS IMCKPETHBIX aHAJIOTOB.

[paktryec | TemmonpoBoaHOCTH CraunoHapHas 0JJHOMEpHas TEIIONPOBOAHOCTb. OCHOBHBIE

Koe ypaBHeHUs. TemIonpoBoAHOCTh IpaHeii KOHTPOJIILHOTO 00BbeMa.

3aHsTHE Henuneitnocts. JInHeapu3aius HICTOYHUKOBOTO WieHa. | paHn4HbIE

4.1 ycnoBust. HectanmoHapHast OJHOMEpHast TeMJIONPOBOIHOCTb.




HaunmeHnoBanue pa3aena u

Ne nnn Copep:xanue pasaesa (TeMbl)
TeMbl AU CIUILINHBI

OO6001IeHHBIN JUCKPETHBIN aHaNOr. [IByX- U TpeXMEpHBIE 3a7jaul.
JIUCKpETHBIN aHaIor AJIt TpexX u3MepeHui. Iloroueunslit
nociaenoBatenbHelil Metoa ["aycca-3eliaens. MeTtoa nepeMeHHbIX
HanpasJieHUU. MeTobl BEpXHEH U HUKHEH peslakCcallvii.

IIpaktryec | OCHOBBI BEIYHCIUTEIBHON O0nacTh BEIMUCINTENBHON THAPOAMHAMUKH. VicToprueckuii 0030p.

Koe THUIPOAUHAMUKHI CyniecTBOBaHHE M €IMHCTBEHHOCTh PELICHUH. 3aMeuaHus 00

3aHATHE anMpoKCUMAIUH, CXOAUMOCTH U YyCTOWYMBOCTH PELICHUH.

4.2

Tema 4.2 VYpaBHEHUS ABIKEHUS YpaBHEHUS ABWKEHUS 1151 PU3NYECKUX MMEPEMEHHBIX. Y paBHEHUS

HEC)KUMAEMOH KHUIKOCTH B MepeHOca BUXPS M YPaBHEHHE JUTs (PYHKIMU TOKA B CIydae MIOCKHX
JIEKapTOBOH cucTeMe KoopauHat | TeueHuid. KoncepBatuBHas opMa ypaBHEHUHA. Y paBHEHHS B

6e3pa3MepHBIX ITepeMeHHbIX. OTHOMEPHBIE MOJEIbHBIC YPABHEHNUS
neperoca. OCHOBHbIE YHCIICHHBIE METOIBI pacdeTa JBIKCHUS
HECIKUMAEMOM KHUJIKOCTH

[Mpaktrdec | MoaenupoBanne TypOyIeHTHBIX OCHOBHBIE TIOIXO/IBI K MOZICIINPOBAHUIO TypOYICHTHOCTH.

KO€ TedeHui. OOIIIe MOI0KCHUS Ypasuenus Pelinonpaca u mpobieMa 3aMBIKaHUS. Y paBHEHHUE

3aHATHE HEPa3pBIBHOCTH. YpaBHEHMs JBIKEHHs. Y paBHEHHE NIEpeHoca

4.3 ckanapHoi BenuurHbl. KoHlenmus TypOyIeHTHON BA3KOCTH U
rpaguenTHoi nuddy3un. Kunernueckas sHeprus TypOyJIEHTHOTO
notoka. Knaccudukanus MeTo10B pacuera TypOyJIEHTHBIX TCYCHUIH
(DNS, LES, RANS)

Tema 4.3 MopenupoBaHue TypOYJIEHTHBIX HWcropus pazsutus moaeneit TypOynenTHoctu. Kinaccudukanms

TeyeHul. Monenu
TypOyJIEeHTHOCTH.

Mojienelt TypOyaeHTHOCTH. ['nnore3a myTu cmemieHust [Ipanatis.
Anrebpanyeckue MoIeNU TYpOYJICHTHOCTH. AJreOpanyecKue
MOJICTIH AJIsl IPUCTEHBIX TeueHnH (Ha npumepe Monenu Cedecu-
Cwmuta). Monens Bongynna-Jlomakca. JuddepeHnnansapie Moaemn
TypOyneHTHOCTH. Mozenu ¢ ogqanM auddepeHnnarsHIM
ypaBHeHueM. Monens Cnanapta-Annmapeca. Mozaens CekyHaoBa
vi—92. Mogenu ¢ nByms TudpepeHInaTbHEIMA YPaBHCHUSIMH.
Mogpenu tuna k-g. Moxenu tuma k-©. Moxens Menrtepa SST.
Mopnenu peiHOIbACOBBIX HapsbkeHUM. IlonpaBku k MoaesaM
TypOyIEHTHOCTH

3.4. Opranuzaius caMOCTOATEIbHONU PaboThl 00YUYaIOLTUXCS

CamocrosiTenpbHasi paboTa CTyJeHTa — o0s3aTeNbHas 4acTh 00pa3oBaTENbHOTO MpOIecca,
HarpaBJIeHHas Ha Pa3BUTHE FTOTOBHOCTH K MPO(PECCHOHATIBLHOMY M JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHIIET0 00pa30BaTEIHHOTO MapIIpyTa U MPOPEeCcCHOHATBHON Kapbephl.

CamocrosrenbHas paboTa 00y4aroLIUXcs MO TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECIEeYMBAIONINX YCIIENTHOE OCBOCHHE
JVCLUTUIMHBL.

AynuropHas camocTosiTellbHasg paboTa 0OydaromMXCsl MO AMCLUMILIMHE BBINOJIHSAETCS Ha
y4eOHBIX 3aHATHSX M0/ PYKOBOJCTBOM TMpENojAaBaTesis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas padoTa 00y4aroImuXcsl BXOJUT B 001Ul 00bEM BPEMEHH, OTBEACHHOIO Y4eOHBIM
IUIAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BreaynuropHas camoctosaTenbHas paboTa 00ydaromuxcs — IulaHupyeMas yaeOHasi, HayqHo-
UCCIIeIoBaTeNbCKasl, MpakTHyeckast paboTa o0yyaromuxcs, BEIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUIO ¥ TPH METOJINYECKOM PYKOBOJICTBE IPEIOAaBATEINs, HO 0€3 ero HelmocpeACTBEHHOTO
y4acTHsl, paCIUCaHUEeM YUeOHBIX 3aHATUI HE PETJIaMEHTHUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00yyaronuxcsi BKIIOYaeT B ceOsl:

MOJITOTOBKY K JIEKIIUSIM, TPAKTHYECKUM H J1a00PaTOPHBIM 3aHSATHM, SK3aMEHY
M3y4eHHe yueOHBIX OCOOUI;

W3yYEHUE pa3elioB/TeM, HEBBHIHOCHUMBIX Ha JIEKIIMM W TPAKTHYECKHE 3aHATHUS
CaMOCTOSITENTLHO;
MOJITOTOBKA K BBHITIOJTHEHUIO JIAOOPATOPHBIX pabOT U OTYETOB IO HUM;




HNCTOYHHKAM,

HU3YUYCHUC TCOPCTUYCCKOI0 U IMPAKTUUYCCKOIO MarcpHaia 10 PCKOMCHIOBAHHBLIM

IIOArOTOBKA K KOJJIOKBUYMaM,
IIOATOTOBKA K HpOMG)KyTO‘IHOﬁ aTTeCTallu B TCUCHUC CCMECTPA,

CamocrosarenbHas pabora 0OydalOmMXCsl C y4acTHEM TIpernojaBareiss B (GopMmMe HHOM
KOHTaKTHOM paloThl MpeaycMaTpuBaeT TPYNIOBYIO U (WIM) HWHAUBUIyalbHYIO paboTy

00y4aromyMUCs U BKITIOYAET B ceOsI:

MIPOBEJICHUE KOHCYIbTAIUN TIEPE]] IK3aMEHOM 110 HEOOXOJMMOCTH;

KOHCYJIbTallun 110

OpraHu3aluu

CaMOCTOATCIIBHOI'O

U3Yy4YECHUs

OTACIBbHBIX

pazzenoB/TeM, 0a30BBIX MOHATHI YUECOHBIX TUCIMIUIUH PO UIBHOTO/POJICTBEHHOTO OaKajlaBprara,

kotopsie hopmupoBanu OIIK u I1K, B niensx oGecriedueHus IpeeMCTBEHHOCTH 00pa30BaHUsI.
[Tepeuenp pasnennoB/Tem/, MOJHOCTHIO WM YAaCTUYHO OTHECEHHBIX HAa CAMOCTOSTENLHOE

U3y4YeHHE C TOCIEIYIOUMM KOHTPOJIEM:

Buabl u popMbl .
HaumeHnoBaHnue pazgena KOHTPOJILHBIX g
/TeMBI OucyunIuHsl, MeponpusiTHii §
Ne BBIHOCHMBIE Ha 3aganus 1718 CaMOCTOSITeJbLHOI padoThI (Y4YMTBHIBAIOTCS s
CaMoOCTOSITeIbHOE NpH OpoBeJeHny | S
n3yyeHue TEKyIIEro 2
KOHTPOJIsK) )
Paszgen | Oo0mue NOHATHA MOAETUPOBAHUS
Tema 1.1 [MonaTus o MomemsIx u [IpopaboTats yueOHBII MaTepHa 1Mo YCTHOE 12
MOJICTTHPOBAHUH. MpeTI0KEHHON y4eOHOI! muTeparype. cobeceroBaHme
IToaroroBka K KOJJIOKBUYMY. T10 pe3yIbTaTaM
[Ipaktnyeck | MaremaTtudeckue MOICIH BBITIOJTHEHHOH
0€ 3aHATHE U MX KJIaccuukanus paboTHl,
11 KOJIJIOKBUYM,
IIpakTrueck DTaIbl MaTEMAaTHYECKOTO BBITNIOJTHCHHE
0€ 3aHITHE MOJICJIMPOBAHUS HMHJIUBUYaJIbHBIX
1.2 3aJaHuN
Paspea II. OCHOBBI YHCJIEHHOT0 MOAeTMPOBAHUS
Tema 2.1 IlonsTe 0 AUCKPETHOM IIpopaboTats yueOHBIN MaTepHa 1o YCTHOE 12
aHaJiore MaTeMaTH4eCcKOH | mpeanoxeHHOH yueOHOM IuTeparype. cobecenoBaHNe
MOJIeNU ITonroToBKa K TECTUPOBAHUIO. 0 pe3yibTaTaM
IIpakTueck | Meroabl YUCIEHHOTO BBITIOJITHCHHOU
oe 3aHATHE petieHust 00bIKHOBEHHBIX paboTHl,
2.1 muddepeHnnanTbHbIX TECTUPOBAHME,
ypaBHeHUH. MeTobl BBIIIOJTHEHHE
YHCIIEHHOTO PEIICHHS WHIUBHY ATEHBIX
3agaun Komrn. 3aTaHUH
[Ipaktuueck | MeTonbl YUCIEHHOTO
0€ 3aHATHE penieHust 0OBIKHOBEHHBIX
2.2 i depeHnnanbHbIX
ypaBHeHHHA. MeTobl
YUCIICHHOTO PEIICHHS
KpaeBoil 3a1auu.
Paznen 11 O0uue cBeeHUsI 0 MeTole KOHEYHbIX 3J1eMEeHTOB H MeT0/le KOHEYHbIX 00beMOB
Tema 3.1 Konnenmus merona [TpopaboTats yueOHBIN MaTepHa 1Mo YCTHOE 12
KOHEYHBIX JIEMEHTOB MpeIoKEHHON yueOHO! IuTeparype. cobecenoBanue
[TonroToBKa K TECTUPOBAHHUIO. 0 pe3yibTaTaM
BBITTOJIHEHHOU
Tema 3.2 Konnenmus merona paboTsl,
KOHEYHBIX 00HEMOB TECTUPOBAHUE,
BBITIOJTHEHHE
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UHIUBUIYaTbHBIX
3aJaHui
Pazgen IV YuciieHHBbIE METObI PellleHUs 3224 TeII000MeHA U TMHAMMKH KHIAKOCTH
Tema 4.1 MaremaTuueckoe [Tpopaboratk y4eOHbINH MaTepHa Mo YCTHOE 96
onucanue HU3NICCKUX MPE/IOKEHHOH yUeOHOH uTeparype. cobeceoBaHme
MIPOLIECCOB [ToarotroBka K KOJUIOKBHYMY 0 pe3yJibTaTaM
IIpaktnueck | TenmnonpoBOAHOCTH BBIITOJIHEHHOU
0€ 3aHATHE paboThI,
4.1 KOJIJIOKBUYM,
IIpaktndyeck | OCHOBBI BBIYMCIUTENBHOM BBITIOJIHCHHUE
0€ 3aHATHE TUIPOJUHAMUKU HHINBUIYaTbHBIX
4.2 3a7aHuI
Tema 4.2 YpaBHEeHUsI TBUKEHUS
HEC)KMMaeMOM KHIKOCTH
B JIEKQpTOBOM CHUCTEME
KOOpJAUHAT
IIpaktuueck | MopenupoBaHue
0€ 3aHATHE TypOYJIEHTHBIX TCUCHHH.
4.3 OO01E TOM0KEHUS
Tema 4.3 MopenupoBanue
TypOYJICHTHBIX TCUCHHH.
Monenu TypOyJICHTHOCTH.
3.5. IIpuMeHeHHe >JIEKTPOHHOTO 00YUCHHUs, TUCTAHIIMOHHBIX 00pa30BaTEeIHHBIX

TEXHOJIOTUN

[Ipn peanuzanmuu nporpamMmbl yueOHOW TUCIHUIUIMHBI/Y4EOHOTO MOJIYJS 3JIEKTPOHHOE
00y4eHue U AUCTAHIIMOHHBIE 00pPa30BATENbHBIE TEXHOJIOTUU HE TPUMEHSIOTCS.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1, CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTH KOMITETEHIUU ().
Yposnu Hrorosoe Ouﬁel-ma B IMoka3zaTenu ypoBHs c(hOPMUPOBAHHOCTH
c()OpMUPOBAHHOCTH KOJINYeCTBO nSITHOAJILHOIM
(bopmup . YHHBEPCAJIbHOM(-bIX) o01enpodeccuoHATbHOM(-bIX) npogeccunoHAIbHOM(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B cucreme ™ . e
. KOMIIeTeHumu (-it) KOMIIeTEeH M I KoMmneTeHunu(-i)
B 100-6anabHOM 10 pe3yJibTaTaM OIIK3: TIK-L:
cucremMe TekyLei u - OHIK-S.l - I.YK-l.l
110 pe3yJbTaTaM NMPOMeKyTOTHOM HUJT-OIIK-3.2 HJI-TTK-1.2
TeKyled u aTTecTaluu HUJI-OTIK-3.4
NMPOMeKYTOUHOMH
aTTecTAlHH
BBICOKHU 85-100 OTJINYHO OO6yuaromuiics: —  Buageer HaBBIKAMH YUCJIEHHOTO U

—  3HaeT OCHOBHBIC MTOHATHA U
HPUHLHUITEI MATEMaTHIECKOTO U
KOMIIBIOTEPHOTO MOJICIIUPOBAHNUS JUIS
pEIIeHHs THITOBEIX 32129 B 00J1aCTH
TEeXHOC(EpHOI OE3011aCHOCTH;

—  IIpumMensieT COBpEMEHHYIO
BEIYUCIUTENBHYIO TEXHUKY U
UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE
TCXHOJIOTUU IJI1 MOICIIMPOBAHUA
TEXHOJOTHIECKUX MPOILIECCOB H
anmaparos;

—  IIpoektupyer
TETIOPHEPTETHIESCKUX CHCTEM C
ucnons3oBanueM coBpemeHHsIx CAIIP, B
TOM YHUCJIE C OTKPBITHIM UCXOJHBIM
KOZOM

—  YmMeer ueHTH(HUINPOBATD
CIJIOXHBIE TTPOLIECCH M MOAOUPATH UX
MaTeMaTHYeCKne MOEIN

KOMITBIOTEPHOTO MOJICITHPOBAHUS
TEXHOJIOTHYECKUX MPOIIECCOB U
anmnaparoB

—  IIpumensieT B mosHOM 00BeMe
COOTBETCTBYIOLIUN MaTeEMaTHYECKUIA
anmapat ¥ TSOPETUIECKIE OCHOBBI
(U3HUKH TIPH MOJICITHPOBAHUH
TEXHOJIOTHYECKUX MPOIIECCOB U
anmnaparoB

—  Brnanmeer HaBBIKaMU NMPOBEICHHS
BBIYHUCIUTCIIBHOTO BKCHepI/IMeHTa

—  AHaymsupyeT pe3ysbTaThl
MOJICTTMPOBAHUS, B TOM YHUCIIE C
HpI/IMeHeHI/IeM CHBHI/IaHI/ISI/IPOBaHHOFO
MPOrPaMMHOT0 00ECIICUCHHUS

—  Bnaneer HaBbIKaMU
HpOCKTI/IpOBaHI/IH nu MO}ICJ’IHpOBaHI/Iﬂ
TETIOIHEPTETUUECKUX CHCTEM C
MPUMEHEHUEM CIIEIIMATILHOTO
MIPOrPaMMHOT0 00ECIICUCHHUS, B TOM
YHCIIE ¢ OTKPBITHIM HCXOIHBIM KOJIOM
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MOBBIIICHHBIN 65— 84 Xopouro O6y‘Ia}OHII/II‘/'IC$I: - IloHrMaeT OCHOBBI YHCICHHOIO U
—  3Haer B JOCTaTOYHOM 0OBEME B KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS
COOTBETCTBUU C IIPOrpaMMoi Kypca TEXHOJIOTMYECKUX MPOLIECCOB U
OCHOBHBIE TIOHSATHSI U TIPUHIHITBI anmnapaToB, HO JOIMYycKaeT HeOOobIINe
MaTeMaTHYeCKOI'0 ¥ KOMIIBIOTEPHOT'O OmMOKY TIPH UCTIONB30BAHNH 3HAHUHA HA
MOJEIMPOBAHUS AJIS PELICHUS TUIIOBBIX | MIPAKTHUKE
3a/a4 B 00J1acTH TeXHOCHEPHOM —  IIpumeHsieT MaTeMaTHYECKUN
0e30macHOCTH; anmnapaT ¥ TEOpeTUYECKHE OCHOBBI
—  3HaeT OCHOBHYIO COBPEMEHHYIO (hU3MKY TPU MOJEIIMPOBAHUH
BBIYHUCIIUTEIbHYIO TEXHUKY U TEXHOJIOTMYECKUX MPOLIECCOB U
HH(POPMAITOHHO-KOMMYHHUKAIIOHHEIE anmnapaToB, OJHAKO JOIMyCKaeT
TEXHOJIOTUH 711 MOAETUPOBAHUS HEKOTOPBIE He3HAYUTEIBHBIC OIINOKH B
TEXHOJIOTHYECKHUX MPOIIECCOB U MaTeMaTUYECKUX W/HITU PU3NUECKUX
anmnapaTos; ONMCAaHUSAX IPOLIECCOB U SIBICHUI
—  IloHumaeT OCHOBBI —  3HaeT OCHOBBI IPOBEJECHUS
MIPOEKTUPOBAHUS TETUIODHEPTETHUECKUX | BBIYMCIUTEIHHOTO SKCTIEPUMEHTA, HO
CHUCTEM, B TOM YHUCJIE C OTKPBITHIM JIOITyCcKaeT HeOObIINe OIIIOKH TIPH
HCXOIHBIM KOJIOM HCIOJIb30BaHUM 3HAHUM Ha IPaKTUKE
—  YwMeer uieHTUPHULIUPOBATH —  3HaeT OCHOBHI aHAJIM3a PE3YIbTATOB
YCIOKHEHHBIE TIPOLIECCH U TIOA0MPATh MOJIEJIMPOBAHNS, B TOM YHUCIIE C
uX (PU3UUECKUE U MaTeMaTHICCKIE MIPUMEHEHUEM CIEMATU3UPOBAHHOTO
MOJIETH; MPOrPaMMHOT0 00ECTICUEHHS

— 3HaeT OCHOBBI IPOEKTUPOBAHUS U
MOJICJIMPOBAHUS TETIOIHEPTETUYESCKUX
CUCTEM C IPUMCHCHHUECM CIICIUAJIbHOT'O
MPOTPaMMHOT0 00ECTIeYEeHNs, B TOM
YHCJIE C OTKPBITHIM UCXOIAHBIM KOJOM
0a30BbIi 41 - 64 YIOBJIETBOPUTEIHHO OOyyatowmuiics: —  3Haer Ha y/IOBJIETBOPHTEIHLHOM

—  3Haer Ha yJOBJIETBOPUTEIEHOM
YPOBHE TOJILKO OOIINE MOHATHS U
MPUHITUTIBI MATEMaTHIECKOTO U
KOMITBIOTEPHOTO MOJIEITMPOBAHUS;

—  Moxer Ha3pIBaTh HEKOTOPYIO
COBPEMEHHYIO BBIUYUCIUTENHEHYIO
TEXHUKY ¥ HHPOPMAIIHOHHO-
KOMMYHHWKAaIIMOHHBIC TEXHOJOTHH IS

YPOBHE OCHOBBI YUCIIEHHOTO 1
KOMITBIOTEPHOTO MOJICITUPOBAHUS
TEXHOJIOTUYECKUX MPOIIECCOB U
anmnaparoB, JOMYCKAeT 3HAUUTEIIbHbIC
OINMOKY TPH MCIIOJIL30BaHUH 3HAHUI Ha
TIPaKTHKE

—  IIpumenseT MmaTeMaTHUYECKUN
arnmnapaT ¥ TeOpPETUYECKHUE OCHOBBI
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MO/ICTIUPOBAHUS TEXHOJIOTHUECKUX
MIPOIIECCOB U allapaToB;

—  IloHumaeT HEKOTOpBIE OO1IHE
OCHOBBI ITPOEKTUPOBAHHUS
TETIOPHEPTETHIECKUX CHCTEM C
nucrnonp3zoBanneM coBpemeHHsix CAIIP, B
TOM YHCJIE C OTKPBITHIM UCXOTHBIM
KOZOM

—  YwmeeT ueHTU(PULHUPOBATH TUTIOBBIE
MIPOLIECCHI ¥ MO0UpaTh UX PU3NIECKre
1 MaTeMaTHUIECKIE MOJICIIH;

(GU3UKY TPU MOJACTUPOBAHUU
TEXHOJIOTHYECKUX TIPOIIECCOB U
arnmapaToB, OJTHAKO JIOITyCKaeT
HEKOTOPHIE 3HAYUTEIFHOE KOJTMIESCTBO
OIIMOOK B MAaTEMAaTUYECKUX H/UIH
(PU3MYECKIX OMUCAHUSX MPOLIECCOB HITH
SIBJICHUI

—  3HaeT Ha yJIOBJIIETBOPUTEIHLHOM
YPOBHE OCHOBBI IIPOBEICHHUSI
BBIYUCIUTEIEHOTO SKCIIEPUMEHTA,
JIOITyCKAaeT OMIHOKHU TPH UCTIOIH30BAHUH
3HAHUM HA TIPAKTUKE

—  3Haer o01ue BOIIPOCH aHATNU3a
PEe3yJILTAaTOB MOJICITUPOBAHUS

—  3HaeT OCHOBHI POCKTUPOBAHUS H
MOJICTUPOBAHUS TEIIOIHEPTETHICCKUX
CHUCTEM C IPUMEHEHHEM CIIeITHATBHOTO
MIPOrPaMMHOT0 00eCIICUSHHS

HU3KUHN

HCYOOBJICTBOPUTCIBHO

OO6yuaromuiics:

—  JIeMOHCTpHUpYeT (hparMeHTapHbBIC 3HAHUS TEOPETUIESCKOTO M MPAKTHYESCKOT0 MaTepralia B 00JIaCTH
MOJICTTHPOBAHHSI TEXHOJIOTHYECKUX IPOLIECCOB U aNmapaToB, JOMYCKACT IpyOble OMINOKU IPH €ro
HU3JI0KCHHUU Ha 3aHATUSAX U B XO€ HpOMe)KyTO‘IHOﬁ aTTeCcranuu,

—  HUCHBITBIBACT CEPhE3IHBIC 3aTPYIHEHNSI B TPUMEHEHHH TEOPETHICCKUX TIOJI0KESHUN TIPU PEIICHUN
HpaKTI/IquKI/IX 3a1a4 CTaH,Z[apTHOFO ypOBHH CJIOKHOCTH, HC BJIAZICCT HCO6XOJII/IMI>IMI/I JJIs1 OTOTO
HaBBIKAMHU U TPUEMAMUY;

—  BBINOJHACT 3a/IaHUS TOJBKO TI0 00pa3Ily | IO PYKOBOJCTBOM MpEoaBaTers;

—  OTBET OTpa)kaeT OTCYTCTBHE 3HaHWI Ha 6A30BOM YPOBHE TEOPETHUYECKOTO U MPAKTUIECKOTO MaTepHaia
B 00beMe, He0OXOIMMOM JUTS JaJibHEHIIeH yueOsl.

S. OIIEHOYHBIE CPEJACTBA JJI51 TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U ITIPOMEKYTOYHOM
ATTECTALUH, BKIIOYAS CAMOCTOSATEJBHYIO PABOTY OBYUAIOILIIUXCA

[Tpu mpoBeneHNN KOHTPOJISI CAMOCTOSITENILHON pabOThl 00YYArOMIMXCS, TEKYIIIETO KOHTPOJISI M TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHO! TUCIIUILTHHE
MIPOBEPSIETCS] YPOBEHb C(POPMUPOBAHHOCTH Yy O0YUAIOIINXCS KOMIIETEHIMH U 3alJIaHUPOBAaHHBIX PE3YJIbTAaTOB 00YUYEHUSI MO JUCHMIINHE, YKa3aHHBIX B
paszzerne 2 HacTOsIIIeH TPOrPaMMBI.
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5.1. (I)OpMBI TEKYILICTO KOHTPOJISI yCIIEBACMOCTH, IPUMEPBI TUIIOBBIX 3aJlaHNH.
Ne @opMBI TEKYILETO .
p yi IIpuMepbI TUNOBBIX 3a1aHU
nn KOHTPOJIsI

Konnoksuym no
pasneny | «O06mume
MTOHATHS
MOJICJTUPOBAHHSI»

Bapwmanr 1

1.Yrto Takoe MOJens  MOIeIUpoBaHuE?

2. Ha3zoBure 1ienu MoaenupoBaHusl.

Bapmuanr 2

1. HazoBuTe pa3sHOBUIHOCTH COEPKATENbHBIX MOAEIEH

2. HazoBute oTiMYME UIEATLHOTO MOJESIUPOBAHUS OT MaTEPUATILHOTO.

BapuanT 3

1. [TepeurcnuTe NPU3HAKH, IO KOTOPHIM KIaCCUDHUITUPYIOTCS MATEMATHUECKUE MOJICIIH.
2. UeM oTIIMYAIOTCS] IECKPUNITUBHBIC U YIIPABICHYECKUE MOJIEH?

TectupoBanue no
Paznenam Il u 1l
«OCHOBBI YHCIIEHHOTO
MOJIETHPOBAHUS» U
«OO01Me cBENEHHS O
METOJE KOHCUHBIX
3JIEMEHTOB M METOJIE
KOHEYHBIX 00BEMOBY»

BapuanTsl TeCTOBBIX 3aAaHUI

1. Utepauus — 3710 ....

A) TloBropenue. Pe3ynpTaT HOBTOPHOTO MPUMEHEHHS KaKOH—TMO0 MaTeMaTH4eCcKO omnepanuu.

b) 3amena omHMX MaTeMaTHYECKHX OOBEKTOB APYTMIMH, B TOM HJIM HHOM CMBICIIC OJIM3KUM K UCXOIHBIM.
B) Ywucno, n3o0paxkaemoe equauneii u 18 HysMu

I') IlpomomxeHue QyHKIMH, IPUHAIISKAIICH 3aJaHHOMY KJIaccy, 3a MPeesbl ee 00IacTH ONpeAeIeHHs.
2. KoHeyHBIMHU pa3HOCTSIMH IIEPBOTO MOPSIIKA HA3BIBAIOT

A) CyMMy cOCEIHHX y3JI0B MHTSPITOIISIIIIHA

B) Paznocth Mexy 3HaUeHMAMH (QyHKIMI B COCETHUX y3J1aX MHTEPIOJISIINN

B) Cymmy Mexay 3HaYeHUsIMUA QYHKIMH B COCETHUX y3JIaX MHTEPIIOJISIHN

I') IlpousBeneHne 3HaYEHUH TPEX COCETHHUX Y3JI0B HHTEPIIOJIAIIUH

3. Kakoif 3 MeToi0B Ha3BIBAIOT METOJIOM KacaTeIbHbBIX?

A) meron HeroToHa

b) merona dneryepa-Pusca

B) meron 3eiinenst

I') MeTo KBagpaTHOTO KOPHS

NunuBuayansHble
MIpaKTHYECKHE 33/1aHUS K
mabopaTopHBIM paboTam

Cemecmp Ne 8
Jlabopamopnas paboma Ne 2.1.

[MTocTpoeHue reoMeTpHIecKoil Moaei 00beKTa MPOCTOil (OPMBI C UCIONIB30BAHUEM CBOOOIHOTO IPOrpaMMHOro obecreueHns Salome.
[Tpumeps! 00BEKTOB:
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I

®opMBbI TEKYILIET0
KOHTPOJIsA

IIpuMepsI THOBBIX 3aiaHUI
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Jlabopamopnas paboma Ne 2.2.
3HAKOMCTBO C MMPOTPAMMHBIM 00ECTICUYCHUEM ISl MATEMATHYIECKOTO MOJICITHPOBAHHSI.
Pacuet o6Tekanust BO3yXoM 06bekTa mpoctoit hopmsr (JIP 2.1).

Jlabopamopnas paboma Ne 2.3.

3HaKOMCTBO C IIPOrpaMMHBIM OOecrieueHHeM JUisl aHau3a U 00pabOTKH Pe3yJIbTaTOB pacueToB. AHAIN3 U 00paboTKa Pe3yJIbTaToB

pacuetoB, moiyueHHbIX B JIP Ne2 B cOOTBeTCTBHH ¢ HHIMBUAYanbHbIM 3a1anueM (JIP Ne 2.1). BoiBox monydeHHbIX pe3ynbraToB. Harmcanue
OT4YeTa.

Jlabopamopnas paboma Ne 3.1

Pacuer oOtexanus Bo3ayxom 3-MepHOro o0bekTa rmpocroi popmsl (3ananue k JIP 2.1) o pasHbIMU yriiamu K HaOeraromeMy MoToKy
aHalu3 Pe3yJbTaTOB PacueTOB

Cemecmp Ne 9
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I

DopMBbI TEKYLIEro
KOHTPOJIsA

IIpuMepbl THIOBBIX 3a1aHUI

Jlabopamopnas paboma Ne 4.1

[TocTpoeHue mapamMeTpuIecKoil TeOMETPHYECKOM MOJIENH armapara MblJICOYUCTKYA B COOTBETCTBUH C MHANBUIYaIbHBIM 3aJaHUEM
(ITpemporuieccuHr)

IIpumeps! 3ananuii:

1. HMuxmon 1H-11

2. Huxmon 1{H-15

3. Huxnon [TH-24

Jlabopamopnas paboma Ne 4.2

Pacuer rupoqiHAMUKY IIOTOKOB B aIiapaTe MBUICOYNCTKA B COOTBETCTBHU C HHIAMBHUIYadbHEIM 3amanueM (JIP 4.1) ¢ ncmonb3oBaHmeM
CIENMANBHOTO IIPOrPaMMHOT0 obecrieueHHs

Jlabopamopuas paboma 4.3
Pacuer aBMKEHUs 4acCTHI] MbLIM B annapare MblJICOYUCTKU B COOTBETCTBUH C MHANBHUYaIbHBIM 3aJaHUEM
IIpumeps! 3apanuii:

1. Tun i [TogMOCKOBHEIHA yTONE B, THI TOTIKE — ¢ MEXaHWYECKO# EMHOH pemeTKo, mmotHocTs 1430 Kr/M3, KOHLIEHTpALUs Ha BXOJE
B ammapar

2. Tum meuma [MommockoBHBIH yronb b, Tam Tonkn — [IM3 ¢ HenmoABMKHOM pemeTko, mioTHOcTh 1400 Kr/M3, KOHLIEHTpaLUsl Ha BXOJE B
ammapar

3. Tun nsuu BopkyTtunckuii yrons IDK, Tun Tonku — IIM3 ¢ HenoaBMKHO peleTkoit, mioTHocTs 1350 kr/mM3, KOHIEHTpalMs Ha BXOJIE
B ammapar

Jlabopamopuas paboma Ne 4.4
Amnanu3 u 06paboTKa pe3yIbTaTOB PacyeToB, Moidy4deHHBIX B JIP 4.2 1 4.3. BriBox monmyueHHbBIX pe3ynbTaToB. COCTaBICHHE OTYETA.

Komnoksuym mo

pazzneny IV «UucieHHbie
METOJIbI peIIeHHS 33734
TEIUIOOOMEHA ¥ JUHAMHUKH
JKHAIKOCTH

Bapmuanr 1

1.YpaBHeHHE TEIIONPOBOIHOCTH

2. Ha3oBure, KaKkue Bbl 3HaeTe MOJEIH TypOyJIEeHTHOCTH
Bapmuanr 2

1. YpaBuenns Hasre-Ctokca

2. Kiaccugukanus METo10B pacueTa TypOyIeHTHBIX TeUCHUH.
BapuanT 3

1. TenonpoBOAHOCTH IpaHeii KOHTPOJILHOTO 00beMa.

2. OCHOBHBIE ITOJIX0/IbI K MOJICIIMPOBAHUIO TYpOYJIEHTHOCTH
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5.2. KpI/ITepI/II/I, IOKaJIbI OOCHUBAHHWA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH !

HanmeHoBaHue
OLIEHOYHOT 0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI' 0
MeponpHusATH)

Kputepun onennBanus

IMIxajbl onleHUBaAHUS

100-6anabpHas
cucremMa

IIsTu6anabLHasn
cucreMa

Kommokeuywm 1

JlaH MONHBIA, pa3BEepHYTHIN OTBET HA MMOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTE, MPOSBIAIONMIASACS B CBOOOTHOM
OIICpHUPOBAHUU IMMOHATUAMHU, YMCHHNHU BBIACIUTL IPUIUHHO-CIICACTBCHHLIC CBA3U.
OOyyarommiicst AEMOHCTPUPYET TIYOOKHE U IPOYHBIE 3HAHUS MaTepHala 1o 3aJaHHbIM
BOIIPOCAM, UCUEPIIBIBAIOIIE U [T0CTIEI0BATEIEHO, IPAMOTHO U JIOTHYECKH CTPOWHO €T0
u3jnaraer

16-20 6anxnoB

5

JlaH ToMHBIN, pa3BepHYTHIA OTBET Ha MOCTABICHHBIN BOIIPOC (BOMPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HaHUH 00 00BEKTE, JOKa3aTeIhbHO PACKPHITHI OCHOBHBIC
MOJIOKEHUS IUCLMIUIMHBI; B OTBETE MPOCIIEKUBAETCS YETKAsI CTPYKTYpa, JOTHYeCKas
MOCJIEA0BATEIbHOCTD, OTPAYKAIOUIAs CYITHOCTh PACKPBIBAEMbBIX MTOHSATUN, TEOPHUH,
siBlieHU#. OOYJarOLIHIACs TBEPIO 3HACT MaTEPUaI 10 3aJaHHBIM BOIIPOCaM, TPAMOTHO U
MOCJIEIOBATENBHO €r0 U3JIaraeT, HO I0IYCKAET HECYLIECTBEHHbIE HETOUHOCTHU B
ONpeNICTCHUSIX.

12-15 Ganna

JlaH MoJHbIi, HO HEIOCTATOYHO MOCJIEIOBATENIbHBIA OTBET HA MOCTABJIEHHBIN BOIIPOC

(BOHpOCLI), HO IIPU 5TOM IIOKAa3aHO YMCHUC BbLACIIUTE NPUINHHO-CJICACTBCHHBIC CBA3H.

OTBeT JIOTHYEH U U3JI0KEH B TepMUHAX Hayku. OOydaronuiics BiageeT 3HaHuAMH
TOJIBKO TI0 OCHOBHOMY MaTepHajly, HO HE 3HAeT OTJENbHBIX JeTanei 1 0cOOeHHOCTE,
JIOITyCKAaeT HETOYHOCTH M UCTIBITHIBAET 3aTPYIHEHUS ¢ POPMYIMPOBKOH OIIpeIeTIeHUH.

8-11 bayuta

JlaH HETOITHBIN OTBET, MPEACTABISIONINA COO0M pa3po3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA C CYIIECTBEHHBIMH OIIMOKaMHU B onpezaeieHusx. [IpucyTcrByror
(bparMeHTapHOCTb, HEIOTHYHOCTD U3N0oKeHHst. OOyJaroIuiics He 0CO3HAET CBSI3b
JIAHHOT'O TIOHSITHSI, TEOPUH, SIBJICHUS C APYTUMU OOBEKTAMH JUCITUTLTHHEIL.
OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3ALMA U T0KA3aTENBHOCTh U3JI0KeHUs. Peub
HerpamoTHas. J[omomHNTEeNbHBIE U YTOUHSIOIIIE BOIIPOCH! TIPEIOIaBaTeNs He
MPHUBOSAT K KOPPEKIIMK OTBETA 00YUAIOIIErocs HE TONBKO Ha MOCTABJIEHHBIA BOMIPOC,

0-7 oayutoB
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HaumeHnoBanune
OLIEHOYHOI'0 IIkaap1 oneHuBaHUS
(Kggif)f;i?{o- Kpurepum onieHuBaHus
T 100-6anabHast aTudanabuas
CucremMa CuCTeMa
MepOonpHusATHS)

HO ¥ Ha JIPYTHE BOIPOCHI TEMBI.
He mosryueHs! oTBeTHI 10 6a30BBIM BOIIPOCaM AMCIUIIIMHEL. 0 6amnoB
He npunnman y4actus B KOJUIOKBUYME. 0 6amnoB

NupuBuyanbHbie Pabora cnana B cpok. O0yUaronuiics JIEMOHCTPUPYET IPaMOTHOE PEIICHUE BCEX 9-10 Gamnos 5

NpaKTUYECKUE 3aJaHus K | 3a]a4, HCIIOJb30BaHUE MPABUIIBHBIX METOZOB M (QOpMYJI IS PEUICHUS MPH

7a00paTOPHBIM padoTaM | HEe3HAYUTEIbHBIX MOTPEITHOCTSIX
Pabora cnana B cpok. [IpoeMoHCTpHPOBAHO MCIIONB30BaHUE MMPABUIIBHBIX METOJIOB U 7-8 Gamos 4
(dbopMyI NpH pelieHnH 3a1a4 IPH HATMYWH CYIECTBEHHBIX OIIMOOK B | U3 HHX;
Pabora cnana no3ixe MoyoKeHHOTo cpoka. O0yJaroIIUiACs UCTIONIb3YeT BEPHBIC 5-6 GayioB 3
METO/IbI PEIICHUS, HO PE3YJIbTATHI TOJIyYal0TCS He BEPHBIMH, MTOTyYeHHAs KapTUHA HE
COOTBETCTBYET (PU3NYECKOMY OMMCAHUIO, UMEIOTCSI OLIMOKH B TEOMETPHUYECKOM
MOJIEIH ;
OO0y4arommMcs UCTIOTH30BaHbI HEBEPHBIE METO/IBI PEIICHHUS, OTCYTCTBYIOT BEPHBIE 0-4 6ammoB 2
OTBETHI.
Pab6oTa He BbINONHEHA. 0 6amtoB

KomoxBuym 2 JlaH moNHBIA, pa3BepHYTHII OTBET HA MOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa 21-30 Gamos 5
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBISIONIAsICS B CBOOOTHOM
OIIEPUPOBAHHY TTOHATHAMH, YMEHUH BBIJICIUTH IPUYNHHO-CIICICTBEHHBIE CBSI3H.
OOyuarommiicss TeMOHCTPUPYET TITyOOKHe ¥ MPOYHbIE 3HAHUS MaTepraa 1o 3aJaHHbIM
BOIPOCAM, UCUEPITBIBAIOIIE U [TOCTIEIOBATEILHO, TPAMOTHO U JIOTHYECKH CTPOWHO €T0
u3jaraer
JlaH MoNHBIA, pa3BepHYTHIN OTBET HA MTOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa 16-20 Gaima 4

COBOKYIMHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, TOKA3aTEINBHO PACKPHITHl OCHOBHBIE
IMOJIOKCHUA JUCIHUIITIMHBI; B OTBETC MPOCIICKUBACTCA YETKad CTPYKTYpa, JIOrndecKas
MOCJIEI0BATEILHOCTD, OTPAXKAOIIAS CYITHOCTh PACKPHIBACMBIX TIOHSITHIA, TCOPHH,
sBreHui. OOyYaroIIUiics TBEP/I0 3HACT MATEPHAI 0 33aHHBIM BOIIPOCAM, TPAMOTHO U
MOCJIEIOBATEIBHO €0 U3JIAaraeT, HO JI0MYCKAeT HECYIECTBEHHbBIC HETOYHOCTH B
OIPEICIICHHSIX.
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HanmeHoBaHue
OII€HOYHOT 0 Ixanabl oeHNBAHUS
(Kggif)f;i?{o- Kpurepum onieHuBaHus
100-6anabHast IIsaTubanIbHAS
OLCHOMHOTO CUCTEeMa CUCTEeMa
MepOonpHusATHS)
JlaH MOJHBIA, HO HEAOCTATOYHO MOCJICOBATEIBHBIN OTBET HA TIOCTABJICHHBIH BOIPOC 11-15 Ganna 3
(BOTIPOCEHI), HO TIPH ATOM TIOKA3aHO YMEHHUE BBIIACITUTH MPUINHHO-CIICICTBEHHBIE CBSI3H.
OTBeT OTHYEH U U3NI0KEH B TepMUHaX Hayku. OOyJaromuiics BIajeeT 3HaHUIMHU
TOJIBKO TI0 OCHOBHOMY MaT€pHally, HO HE 3HACT OT/ICNIbHBIX JCTalC U 0COOEHHOCTEH,
JIOIYCKAET HETOYHOCTH M MCIIBITHIBACT 3aTPYAHCHHS C (POPMYJTUPOBKOM ONpECIICHHIMA.
JlaH HeTOHBINA OTBET, MPEACTABISIONIHIA COO0M pa3po3HEHHBIE 3HAHUS 110 TEME 0-10 6amnoB 2
BOTIpOCa C CYIIECTBEHHBIMH OIIMOKaMU B onpeeneHusx. [lpucyrcrBytor
(hparMeHTapHOCTh, HEJIOTMYHOCTh U3j10xKeHHS. OOYyJaIOIUIACS HE 0CO3HAET CBSI3b
JTAHHOTO TIOHATHS, TEOPUH, IBIEHUS C IPYTHUMU O0BEKTAMH JUCIIHILINHEIL.
OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3AIHSA 1 JIOKA3aTEIHHOCTh N3NI0KEeHUs. Peun
HerpamMoTHas. J{OMOHUTENIbHBIC U YTOYHSIOIINE BOIIPOCHI IIPEIOIaBaTelIs He
MIPUBOJAT K KOPPEKIIMK OTBETA 00YUaIOIIEroCs He TOJNIBKO Ha MOCTABJICHHBINA BOMPOC,
HO W Ha JIPYTHe BOIPOCHI TEMBI.
He nomyueHs! 0TBETHI 110 6a30BBIM BOIIPOCAM JAUCIIUATUIAHEL. 0 0
He npuHnMan ydgacTusi B KOJUIOKBUYME. 0 6amoB
Tecm 3a BBINIOJIHEHHUE KX I0I'0 TECTOBOIO 33 JaHHsI UCIIBITYEMOMY BBICTABIISIOTCS OAJLIbI. 8 — 10 6annos 5 85% -
HomunanpHas mkana orieHHBaHUs. 3a MPaBUIBHBINA OTBET K KXKIOMY 33JaHUIO 100%
BBICTaBIISIETCS OAMH 0aJlT, 32 He MPaBWIBHBIM — HOJb. B cooTBETCTBUM C 6 —7 6annoes 4 65% -
HOMHUHAJIBHOMW IIKAJI0H, OLIEHMBAETCS BCE 3ajaHUE B IIE]IOM, a He KaKas-Iu00 U3 ero 84%
yacrteil. [IpaBuia olleHKH BCETO TeCTa: 4 -5 6annos 3 41% -
Tect cocrout u3 10 Bonmpocos. OO1iast cymma 6aliioB 3a Bce PaBUIIbHBIE OTBETHI 64%
cocrasigeT HauBbIcIni Oayr 10 6auios. 0 — 3 6anios 2 40% u
MeHee
40%
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dopMa POMeKYTOTHOMI
aTTecTaluu

TunoBbsie KOHTPOJILHBIE 3aJAHUSI 1 HHBIE MATEPHUAJIBI
AJiSl IPOBe/IeHNs MPOMEKYTOYHOM aTTeCTalNu:

3auer 8 cemectp
B YCTHOU (opMe 1o dmieram

Buner N 1
1. Kakue cymecTBYIOT BHIBI MOJICITUPOBAHHS?
2. [TpuHIums! co3nanus GU3NISCKAX U MaTEMaTHYECKUX MOJCTICH.
Buner N 2

1. KaKI/Ie BHU/bI KOHHCHTyaJ’ILHHX MOHGHGP‘I BbI 3HaeTe?
2. HazsoBure 311eMeHTE 0000IIEHHON MaTEMATHUECKON MOIEIN
Bbuaer N3

1. Yro Takoe MaTeMaTH4eCKas MOJECJIb U MaTEMaTHYICCKOC MO,Z[eJ'II/IpOBaHI/IC?

2. OCHOBBI MCTOAa HAMMCHBIIINX KBAaJApPaTOB.

Ox3ameH 9 cemectp
B YCTHOH (opme 1o duieram

—

N -

—

Ix3amMeHanMoHHbIN Omjietr N 1

. YpaBHEeHUE IBUKEHUS HECKUMAEMON HKUIKOCTH.
. OcHOBBI MeTO1a KOHEYHBIX DJIEMEHTOB.
. OCHOBHBIE 3TaIlbl MOACIUPOBAHUS

IK3aMeHAIUOHHDII Onyier N 2

. CraunonapHasi OTHOMEpHas TEMIONPOBOIHOCTb.
. YpaBHEeHHUE HEPA3PBIBHOCTU. Y PAaBHEHUSI IBUKCHUS.
. JleTepMUHUCTCKHE U CTOXAaCTUUECKHUE MOJIEIH.

IK3aMeHAMOHHBIN OnJier N 3

. Kimaccudmkanns meronos pacuera TypOyJIeHTHBIX TCUCHHH.
. OCHOBHOE ypaBHEHHUE TETIONPOBOAHOCTH. JIMHeapu3anust HCTOYHUKOBOTO WIEHa
. O6acTh NPUMEHEHHUS] MATEMATHYECKOTO MOJICTUPOBAHHSI.
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5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTA[MN YUYEOHON AUCIMILIMHBI/MOTYJIS

DopmMa IPOMeKYyTOYHOM
arTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIIxaabl oleHUBAHUS

100-0aj1bHAR
cucremMa

IIaTnoannnLHas
cHuCcTEMA

DK3aMeH:

B yCTHOH (popme 1o Omretam.
Pacnpenesnenue 6awioB mo Bonpocam
ounera:

1-i#1 Bompoc: 0 — 106amnoB

2-# Bompoc: 0 — 10 Gammos

3-11 Bompoc (3amaya): 0 — 10 6amior

OO6yyvaromuiics:

—  JIEMOHCTPHUpYET 3HaHHUS OTJIMYAIOLINECs TTyOuHOH
COJEeP)KaTEeNIbHOCTHIO, AAET MOJIHBIN HCUEPIBIBAIOIINI OTBET, KAK Ha
OCHOBHBIC BOITPOCHI 6I/IHCT3, TaK 1 Ha JOIIOJTHUTCIBHBIC,

—  cBOOOAHO BJaJeeT HAyYHBIMU IMOHATUSIMH, BEAET IUAJIOT U BCTYHAeT B
JICKYCCHIO;

- CIOCOOCH K MHTETPAIMY 3HAHUM 10 ONPEICICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K AHAIN3Y MOJIOKCHUH CYIIECTBYIOIINX
TEOPHiA, HAIIPABIICHUH 110 BOIIPOCY OUIIETa;

—  JIOTMYHO M A0KAa3aTeJbHO PacKphIBaeT MPOoOIeMy, IPEATOKEHHYIO B
ounere;

OTBeT HE COMEPKUT (PAKTHUECKUXK OIMMOOK U XapaKTepU3yeTCsl TITyOHHOM,
MOJTHOTOM, YBEPEHHOCTHIO CYXKICHUH, HIUTIOCTPUPYETCS IPUMEPAMH, B TOM
YHciie U3 COOCTBEHHOM MPaKTHKH.

24 -30 6amoB

5
3a4YTEHO

OOyyaromuics:

—  IOKa3BIBAET JOCTATOYHOE 3HAHUE yUeOHOT0 MaTepuaja, HO JTOIMycKaeT
HECYIIECTBEHHbBIC (DaKTHIECKUE ONIMOKH, KOTOPbIE CITIOCOOCH MCIPABHUTh
CaMOCTOSITEIBHO, O1aroapst HaBOASAIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO PacKphITa MPOobIIeMa 10 OJHOMY K3 BOIPOCOB OMIIETa;
—  HEJOCTATOYHO JIOTHYHO MTOCTPOEHO U3JIOKEHHE BOIIPOCA;

B oTBeTe packprITO, B OCHOBHOM, COJIEpIKaHUE OMITETa, HMEIOTCS
HETOYHOCTH ITPU OTBETE Ha JOTOJHHUTEIIBLHbBIE BOIPOCHI.

12 — 236an10B

4
3a4YTCHO

OOyuatomuics:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO U MAJIOH COAEPIKATENbHOCTBIO, IOITyCKaeT
(dakTHueckue rpyoble OIIMOKHY;

—  HEe MOXEeT 000CHOBATh 3aKOHOMEPHOCTH M MPHUHIIUIIBI, OOBSICHUTD
(akThl, HapyIIeHa JOTHKA M3JI0’KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD

6 — 110aiu1oB

3
3a4YTEHO
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

MIPEICTaBISIEMOr0 MaTEPHAaa, MPEICTABIEHNS O MEKIIPEIMETHBIX CBSI3SIX
cia0kble.

Coneprxanue OureTa packphITo ¢i1abo, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE M JOIOJIHUATEIBHEIE BOIIPOCHI OMJIETa, OTBET HOCHT
PENPOAYKTUBHEIN XapakTep.

OOyuaroiuiicsi, 0OHapYKUBAET CYIIECTBECHHBIC MPOOENBI B 3HAHHUSIX
OCHOBHOTO y4eOHOTO MaTepHaa, J0MycKaeT IPUHINIHAIBHbBIE OITHOKH
[IPH OTBETE Ha BOIIPOCHI.

Ha 6oubIiyto 4acTh IOMOJIHUTEIBHBIX BOIIPOCOB MO COJEPKAHHIO IK3aMeHa
3aTPpYAHACTCA AaTh OTBET WJIM HE JACT BEPHBIX OTBCTOB.

0 — 56am10B

2
He 3aureno

3auer:
YCTHBIA 0IpOC

OOyyaromuiicsi 3HaeT OCHOBHBIE OTIPEACTICHIs], TOCTIEN0BATENICH B
M3JI0KEHUN MaTepraja, IEMOHCTPUPYET 0a30BbIe 3HAHUS AUCITUTUIHHEL,
BJIaJICeT HEOOXOAMMBIMHA YMEHHUSMHU M HABBIKAMU TIPU BBITOJIHECHUH
MPAKTUYECKUX 3aJaHUM.

12 — 30 6annoB

3a4TCHO

OOyyaromuiicsi He 3HaeT OCHOBHBIX OTpEeNICHI, HETOCIEeIOBATEIICH U
cOMBYMB B U3JIOKEHUH MaTepHaia, He 00JIaaeT ONpeIeIeHHON CUCTEMOM
3HAHWH MO AUCIUIUINHE, HE B TIOJTHOW Mepe BIaJeeT HeOOX0IMMBIMU
YMEHHUSIMHU U HaBbIKAMH IIPU BBIIOJIHEHUH IPAKTUUECKUX 3aaHUH.

0— 11 caymtoB

HC 3a4TCHO
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5,5. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTcCTalu.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH U

HpOMeX(YTOHHOﬁ aTTcCTallu.

Cemectp Ne7
dopMa KOHTPOJIsI 100-0anabHas cucremMa IIaTH6aNILHAS cHCTEMA

Texymuil KOHTPOJIb:
- TectupoBanue 0 - 10 6amoB 2-5
- KoymokBuym 0 - 20 6amoB 2-5
- BeimonHeHue MHANBUAYATBHBIX 0 — 10 OamoB 2-5
3agaHui 1abopaTopHoii padboTsl Nel
- BeImoHeHre MHTUBHTY ATTbHBIX 0 — 10 6autoB 2-5
3aIaHui JJabopaTopHOM paboThl N2
- BeinosiHeHHE UHAMBUIYATBHBIX 0 — 10 OamoB 2-5
3aJlaHui JaboparopHoii paboThl N3
- BrimonHeHNe HHANBUIYATBHBIX 0 — 10 6ayutoB 2-5
3alaHui JabopaTopHOM padboThl Nod
[IpoMexyTouHas aTTecTarus 0 - 30 6amtoB OTJINYHO
9K3aMEH XOPOIIO
HToro 3a cemecTp 0 - 100 6amoB YAOBIETBOPUTEIBHO
9K3aMeH HEYIOBJICTBOPUTEIILHO

Cemectp Ne8

®DopMa KOHTPOJIsI 100-6ananHas cucremMa I[IaTudanIbLHAN cHCTEMA

Texymuii KOHTPOJIb:
-Konnoxsuym 0 - 30 6amoB 2-5
BrimonHeHre WHANBHTY aTbHBIX 0 — 5 GauioB 2-5
3aiannii 1abopaTopHOi paboThl N5
BrinosiHeHHE WHAMBUTY AJIBHBIX 0 — 5 6aiutoB 2-5
3aJaHui JabopaTopHOM padboTsl Neb
BrimonHeHre WHANBHTY aTbHBIX 0 — 5 GauioB 2-5
3aannii m1abopaTopHOM paboTer N7
BrinosiHeHHE WHAMBUTYJIbHBIX 0 — 5 daiutoB 2-5
3aaHui 1abopaTopHOH paboTh! Ne§
[IpomexxyTouHast arTecTanus 0 - 30 6ammoB OTJINYHO
9K3aMEH XOPOIIO
HToro 3a cemecTp 0 - 100 6amoB YAOBJICTBOPUTEIHHO
9K3aMeH HEY/IOBJICTBOPUTEIHHO

[Tosry4eHHBI COBOKYIHBIN pe3ybTaT KOHBEPTUPYETCS B MATHOAIILHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIUIIEN:

100-6annbHas cucremMa

NATHOAJILHAS CHCTEMA

IK3aMeH
85 — 1006am10B OTJINYHO

65 — 840ay10B XOpouIo

41-64 GaioB YIOBJIETBOPUTEIILHO

0 — 406amoB HEYJIOBJIETBOPUTEIHHO
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmuzanmss mporpammbl TIpeycMaTpHBaeT WCIOJIb30BaHHE B IpoIecce OOy4eHHs
CJICAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- POOJIEMHAS JICKIIHS;

- pa3dop KOHKPETHBIX CUTYAIHii;

- npernoaBaHie TUCIUILUIUHBI B JOpPME KypCOB, COCTaBJICHHBIX HAa OCHOBE PE3YJIbTaTOB
HAYYHBIX UCCIICOBAHUI, B TOM YHUCIIC C YUYETOM PErHOHAIBHBIX OCOOCHHOCTEH MPOpECCHOHATBHON
JESITEIIbHOCTH BBIITYCKHUKOB ¥ MOTpeOHOCTEH paboToaareneii;

— MOKCK ¥ 00paboTka nH(OpMAIIUY C UCTIOIh30BaHHEM ceTu MHTepHeT;

- UCII0JIb30BAHUE Ha JICKIIMOHHBIX 3aHATUSX BHJICOMATEPUAIIOB U HATJISIIHBIX TIOCOOHH;

— o0y4yeHHe B COTPYIHUYECTBE (KOMaH/IHAs, IPYyMIIOBas paboTa).

7. INPAKTUYECKASA IIOAI'OTOBKA

[IpakTrueckas MOArOTOBKAa B paMKax Y4e€OHOM JUCIUIUIMHBI PEAIU3yeTCs MPU MPOBEICHUN
MPAKTUUYECKUX 3aHSATUM, Ta00PaTOPHBIX PadOT, MpeayCMaTPUBAIOIINX yYacTHe 00yJaromMnXcs B
BBIIIOJITHCHUU OTJECIBHBIX JJIEMEHTOB pPadOT, CBSI3aHHBIX ¢ Oyaymield mpodeccnoHaIbHON
JIEeSITEIbHOCTBIO.

8. OPTAHU3ALUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipn oOyyeHMHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HHBAaJIHJIOB
WCIIOJIB3YIOTCSA TMOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CpEIbI:
TEXHOJIOTUH AU PEpeHINAIN U HHIUBUIYATLHOTO OOydYeHHs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOJUK MO0 paboTe ¢ WHBAIMIAMHU, HCIOJIb30BAaHUE CPEACTB IUCTAHIIMOHHOTO OOIICHHUS,
MIPOBEJICHUE JIOMOJIHUTEIBHBIX WHIUBUIYATBHBIX KOHCYJIbTAI[MH MO0 H3yYaeMbIM TEOPETUYCCKUM
BONPOCaM U TPAKTHUECKUM 3aHATHSAM, OKa3aHHE MOMOIIM IPH MOATOTOBKE K MPOMEKYTOUHOMI
aTTEeCTallUU.

[Ipu HEoOXoaMMOCTH pabodyasi mporpamMma JUCHUIUITMHBI MOXET OBbITh aJanTUpOBaHa s
oOecrnieueHrs 00pa30BaTEIbLHOrO MpOIlecca JUIAM C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 37I0POBbS, B
TOM YHUCIIE U JUCTAHIIMOHHOTO O0YyYEeHHS.

Y4eOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUaNbl TPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JIJIS1 U3yYEHUsl CTYJEHTaMH ¢ 0COOBIMU 00pa30BaTEeNbHBIMH MOTPEOHOCTAMHU C YUYETOM
HO30JIOTUIECKUX TPy HHBAJIAIOB!

Jlis TOJITOTOBKM K OTBETY HAa MPAKTUYECKOM 3aHATHHU, CTYACHTAM C OTpaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3JI0pOBBSI CpEJIHEE BPEMsI YBEJIUUYHMBAETCS 110 CPABHEHMIO CO CPEHUM BpEMEHEM
HOJArOTOBKH OOBIYHOTO CTY/IEHTA.

JIJ1st CTyIEHTOB C MHBAIHMIHOCTHIO HITH C OTPaHHYEHHBIMEI BO3MOKHOCTSIMH 3JI0POBbsI (hopMa
MPOBEJICHUS TEKYIIEH U MPOMEKYTOUHOM aTTeCTAllMN YCTAaHABIMBACTCS C YYETOM HHIWBHIYyaTbHBIX
MCUXO0(PU3NIECKIX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE, B
¢dopMe TECTUPOBAHUS U T.I1.).

[TpomexyTodHasi aTTeCTalysl 0 JUCIUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIOB B
dbopMe pyOeKHOTO KOHTPOJSI MO 3aBEPUICHHIO HM3YYEHHUS OTAETBHBIX TEM IUCHUIUIMHBL. [Ipu
HEOOXOJJUMOCTH CTYAEHTY MPEAOCTaBIseTCs JOMOJIHUTEIbHOE BpeMsl Ui MOJArOTOBKM OTBETa Ha
3a4yeTe WK IK3aMeHe.

Jlyig ocyliecTBIEHHs] MPOLEAYyp TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U MPOMEXYTOUHOU
aTTecTallud OO0YYaloIUMXCs CO3Jal0TCs, NPU HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
a/IaTITUPOBAHHBIC JUTS JIUI] C OTPAaHHYEHHBIMHA BO3MOXKHOCTSIMHU 3/TOPOBBS U MTO3BOJISIOIINE OIICHUTh



JOCTMKCHUE HMHU 3allJTaHUPOBAHHBIX B
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OCHOBHOM 00pa30BaTeIbHON TpOrpaMMe pe3ysIbTaToB

0o0y4eHUs W YPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIICTEHIUH, 3asBICHHBIX B 0Opa30BaTEIbHON

nmporpamme.

9.

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapakTepucTUKa MaTepUaIbHO-TEXHUUECKOr0 00eCreueHHs NUCLUIUIMHBI COCTaBIIIEeTCs B
cooTtBeTcTBUM ¢ TpeboBaHusMu OI'OC BO.
MarepuanbHO-TEXHHUECKOE 0OecrieueHre JUCLUILIMHBI IpU 00yUeHHH C HUCIOIb30BAHUEM

TPAAULIUOHHBIX TEXHOJIOT U OGy‘-ICHI/ISI .

HanvenoBanne y4eOHBIX ayIUTOPHIA,
JIa00paTopuii, MACTEPCKUX, OMOJINOTEK,
CIIOPT3aJ10B, HOMeIeHUH VISl XPAHCHHS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA
y4e0HOT0 000PY10BAHNS U T.II.

OcHalIeHHOCTh Y4eOHBIX ayANTOPHI, JadopaTopuii,
MAacCTEePCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32JI0B, IOMeEIeHHIt
JJIsl XpaHeHUs ¥ NPOPUIAKTHYIECKOr0 00CIy:KMBAHUSA
Y4e0HOro 000py/10BaHMA H T.II.

119071, r. MockBa, Jlonckas yauua, 1om 39, crpoenue 4

AyJAUTOPpUU JIA ITPOBCACHUA 3aHATHI
JICKIIMOHHOI'O TUIIa

KOMILIEKT y4eOHoU Mebenu,

TEXHUYECKUE CPEICTBA O0yUCHUS, CITyKallue JUIs
TpeJIcTaBiIeHus yueOHo# nHhopMauu OOIBIION
AyIAUTOPHU:

HOYTOYK;

HPOEKTOD,

9KpaH,

MapKepHasi JI0cKa

ayIUTOPHH TSI IPOBEJCHUS 3aHATUI
CEMUHAPCKOTO THUIIA, TPYIIIOBLIX U
WHJIUBUIYAJIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U TIPOMEKYTOTHON
aTTecTaluu

KOMILIEKT y4eOHoU Mebenu,

TEXHUYECKUE CPEJCTBA O0YUCHHUS, CITy>KAIINE JUIS
TpeJIcTaBIeHus yueOHo# nHopMaIuu OOIBIION
ayJIUTOPUU:

HOYTOYK,

HPOEKTOD,

MapKepHasi JI0CKa,

HaOOPBI IEMOHCTPALMOHHOTO 000PYJOBAaHUS H Y4EOHO-
HArISIHBIX IOCOOMH, 00€CTIEUMBATOIINX TEMATHIECKHE
WILTIOCTPALUK, COOTBETCTBYIOIIHE paboyeli mporpamme
JMCIHUIUIMHBIL.

AyIUTOPHH ISl TIPOBEIICHUS
J1a00paTOPHBIX 3aHITHM, TPYIIIOBBIX U
WHJIUBUYaJIbHBIX KOHCYJIbTAIUI

KOMILIEKT y4eOHoU Mebenuy,

TEXHUYECKUE CPEJICTBA O0YUCHUS, CITy>KaIINe JIIs
MpeJicTaBiIeHus1 yaeOHo# nHhopMauu 0oIbIION
ayJIUTOPUU:

- skpan nepenocHoit ClassicSolutionLibra 180x180, -
npoekrop BenQMXS511 9H.J3R77.33

Ob6opynoBaHus (CTEHBI) U1 IPOBEICHHUS JIAOOPATOPHBIX
pabot o bX /1 u Dkonorum

119071, 2. Mockea, Manwii Kanyxcckuii

nepeynok, oom 2, cmpoetnue 6

YUTAJIBbHBINA 3aJ1 OUOIUOTEKH:

KOMIIBIOTCPHAA TCXHUKA,
ITOAKITHYCHHEC K CCTH ((I/IHTepHeT»

TexHoJIOrH4YecKoe obOecrieueHue
HCIIOJIB30BaHHEM QJICMCHTOB

YHUBEPCUTETA.

3JIEKTPOHHOU

peaiu3aliii  MPOTPAMMBI  OCYIIECTBIISCTCS
nH(OPMALIMOHHO-00pa30BaTENBHOM

c
cpensl
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10.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIAHBI

KoauvectBo
Ne A LY 8, T Tox Anpec caiita 9bC IK3EMILISIPOB B
BTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MIT H3aHHS HJIM JJIEKTPOHHOI0 pecypca OubmMoTexe
 1p.) YHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
MatemaTHueckoe Mumnck : HoBoe . .
https://znanium.com/catalog/docu
2 B.I1. Tapacux MOJICTTUPOBAHUE TEXHUYCCKHIX VueOHukK 3HaHue; MockBa : 2020 L
ment?id=346522
CUCTEM NHOPA-M
Wenk, X. pex. H. Teopust HHXKEHEPHOIO
3 I1. Bycnenxo. -, p P Yy4eOHuK M.: Mup 1972 20
JKCIIepUMEHTA
Ilep. ¢ aHrI.
A0, Kosnos, CraTtucTHyeckuii aHanms https://znanium.com/catalog/docu
4 B.C. Mxurapsi, VIl M.: UHOPA-M 2022 ps: 1-CC g
nanubix B MS Excel ment?id=399560
B.®. [Ilumos
OCHOBHBIE MPOIIECCHI U VueGioe
5 Kacatkun, A. T anmnapaThl XHMUYECKON M.: AnpsauC 2005 60
nmocooue
TEXHOJIOTHH. -,
MaremaTnueckoe Munck : HoBoe .
https://znanium.com/catalog/docu
6 B.II. Tapacux MOZEJIIMPOBAHUE TEXHUYECKUX YueOHuk 3HaHue; MockBa : 2020 S
ment?id=346522
CHUCTEM NHOPA-M
MojenupoBaHue CUCTEM U YuyeOHoe M.: U1l PUOP: https://znanium.com/catalog/docu
/ H.I'. Huxypos MIPOIECCOB mocooue HUII Uadpa-M 2019 ment?id=355582
3 HemumoBuu B.I1. OCHOBBI BEIYHCIIUTEILHON VI Cu6.: Tass 2009 10
Mapon 1.A. MaTeMaTUKU
BerancimrensHas MaTeMaTHKA .
9 [NanTnaa U. B. [DnexTpoHHbI pecypc] ISBN YueOHuK I\éml{\gqigz 2012 https.//Zﬁg;ig;a?ggc;léglog/docu
978-5-4257-0064-3. P )
Kvrarenanse. C TemnomaccooOMeH 1 TPEHHE B
10 Y e, . TypOyJI€HTHOM MOTPaHUYHOM Y4eOHuK M.: DHeprus 1972 5

C., JIeontses A. .

CJ10€
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10.2 I[OHOJ'IHI/ITGJ'H)HaH JuTeparypa, B TOM YHCJIC SJICKTPOHHBIC U3JaHUS

1 Amocos A. A, BrruncnurenbHbie METOIBI AJISI M.: Beicmias 5
Hy6unckwuii 0. A., AL YyeOHuk N 1994
WH)KEHEPOB HIKOJIa
Komuenona H. B.
2 JIbikoB, A. B. TemomaccooOMeH Y4eOHuk M.: DHeprus 1978 10
3 N.B.KyauHos, AHanuTu4ecKkue pereHus 5
B.A.Kynunos; Ilog | mapabonudeckux u YyeOHoe M.:HUL| MTH®PA- https://znanium.com/catalog/docu
. 2019 .
pen. TUTIEPOOTHYECKIX YpaBHEHUH rmocobue M ment?id=355626
3.M.Kapraiosa. TeIIoMaccolepeHoca
4 % .
Mycreiikuc A1, Hucnerroe peierue saay Y4eOHoe M.: HUIT UHD®PA- https://znanium.com/catalog/docu
FOnakos JLII. TermioMaccoooMena. Yacts 1. 2016 S
nocooue M ment?pid=544567
TennonpoBOAHOCTh
5 BumunlO.B., HNnxxeHepHbIe METOJIBI pacyeTa
3n06unB.C., 3818l HeIUHEHHOTO https://znanium.com/catalog/docu
WBanoBB.B. u 1p. | TemmooOMena mpu MOHOTpadus Kpacnosp.: COY 2015 ment?id=91384
JaMUHAPHOM TCUCHUU
JKUJIKOCTH B KaHAIax
10.3 Metoaudeckue MaTepuaisl (yKa3aHusl, pEKOMEHIAINH 110 OCBOCHHIO TUCIHUILTHHEI aBTopoB PI'Y uMm. A. H. Kockiruna)
1 E;OIZ,H}II,I I1:/21‘11::[6 Ep:;(TTI:I;(gM. Teopus n v M.: BI'EOY BO 20
POAMHA =L P «PT'Y um. A.H. 2021
IKCIIEPUMEHTATBLHBIX
N Koceiruna»
WCCIICIOBaHUH.
Tropua M.IL., Teopus 1 mpakTHKa v M.: ®I'bOY BO 20
2 boponuna E.C. JKCTIEpPUMEHTA. «PI'Y um. A.H. 2021
Koceirunay
Pazpaborka moneneit
A. C. benoycos, B. Meronuueckue i
3 1. Kypis TEII000MeHa B MPOTOYHBIX " M.MI'VAT 2016 20
TEXHOJIOTHUYECKHX alapaTax
B. B. lBanos, A. MonenupoBaHue ¢ TOMOUIbIO ICKTPOHHOE
4 B. ®upcos, A. H. MATLAB [2neKkTpoHHBI P M.MI'VAT 2016 20
yaebHoe TocoOune
Hosukon pecypc]
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 3J€KTpOHHON OMOIHOTEKH, HH()OPMAITMOHHO-CIIPABOYHBIC CUCTEMBI U
npodeccuoHanbHbIe 0a3bl TAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl
1. «Znanium.com» Hay4HO-U3aTeIbCKOro HenTpa «Mudpa-M»
http://znanium.com/
2. Onexrponnsie u3ganusa «PI'Y um. A.H. Kocsirnna» na mnardgopme 3bC «Znanium.com»
http://znanium.com/
3. «3BC FOPAHUT»www.biblio-online.ru
4. O nmpenocraBieHuu goctyna Kk nuHpopmaroHHo-aHaauTudeckoit cucreme SCIENCE
INDEX (BKJIFOYCHHOTO B HayuHbIH HHPOpMaIMOoHHBIH pecypc elibrary.ru)
https://www.elibrary.ru/
5. 9BC «Jlanpy http://www.e.lanbook.com/
6. 00O «HanmonanbHas anektponHas oudnuoreka» (HOB) http://H36.pd/
Jorosop Ne 101/H35/0486 — ot 21.09.2018 r.
7. Hayunas snexrponnas oudianoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensunonnoe cornamenue Ne 8076 ot 20.02.2013 r.
8. HDUKOH http://www.neicon.ru/ Cornarmenne NeJIC-884-2013 or18.10.2013r
IIpodeccnonanbHbie 6a3bl JAHHBIX, MHGOPMallMOHHBIE CIIPABOYHbIE CHCTEMbI
1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Web of Science http://webofknowledge.com/
Cyo6munien3nonHbIi qoroBop Ne wos/917 Ha 6e3B03Me3qHOe okazanue yciuyr ot 02.04.2018
I.
3. [Scopus http://www. Scopus.com/
Cy6munen3uonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 1.
4.  «SpringerNature»
http://www.springernature.com/gp/librarians
[Tnardopma Springer Link: https://rd.springer.com/
[Tnatdopma Nature: https://www.nature.com/
bazamannbix Springer Materials: http://materials.springer.com/
bazanannbix Springer Protocols: http://www.springerprotocols.com/
basa nanaeix zbMath: https://zbmath.org/
ba3a manupIx Nano: http://nano.nature.com/
Cy0aunen3uonHbli qoroBopNe Springer/41 ot 25 nexabpst 2017 .
5. http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JJIEKTPOHHBIX IMyOJIMKAIM HAYYHBIX CTATEH IO
(hu3nke, MaTeMaTUKe, THPOPMATHKE
6. http://www.garant.ru/ - CrnpaBouyno-nipaBoBasi cucrema (CIIC)«IapaHT», KOMIUIEKCHas TpaBOBas
[oJIJIEp KKa MOJIb30BaTeNel o 3akoHo1aTenbCTBY Poccuiickoit Denepanun
7. |nttp://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3pl jaHHBIX Ha

Ennnom MuTteprer-noprane PoccraTa



http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://webofknowledge.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2. IlepeueHb NPOrpaMMHOr0 0OeCIIeUeHuUs

PexBU3UTHI MOATBEPHKAAIONIETO

Neni/m | IIporpammHoe o0ecnieueHue
J0KyMeHTa/CB000IHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray s 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. WolframMathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft VisualStudio KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CoreDRAWGraphicsSuite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic,Bridge, Spark, Media

Encoder, InCopy, Story Plus, Museup.)
11. SolidWorks KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate KOHTpakT Ne 18-DA-44-19 or 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnbT-DUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbT-UHBecT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Tporpamma asist noaAroToBKHU TectoB Indigo KOHTpakT Ne 17-3A-44-19 ot 14.05.2019
21. AutodeskAutoCAD 2021 nyist y4eOHBIX 3aBeICHUA, Horosop #110003456652 ot 18 ¢esp. 2021 1.

MOJITHCKA K OECCPOYHOI THIICH3UN Pacnipoctpansercsi cBOOOIHO [Ist

AKKPCAUTOBAHHBIX y‘le6HLIX 3aBeZLeHHI71

22. LibreOffice GNU Lesser General Public License CB06OIHO pacnpoCTpaHsIeMoe
23. ScilabCeCILL (cBoboanas, comectumas ¢ GNU GPL | CBoOoHO pacmpocTpaHsIeMoe

v2)
24. Linux Ubuntu GNU GPL CB0060IHO pacnpocTpaHseMoe
25. FDS-SMV free and open-source software CB0060IHO pacnpocTpaHseMoe
26. AnyLogic Personal Learning Edition CB0060IHO pacnpocTpaHseMoe
27. Helyx-OS GNU General Public License CB0060IHO pacnpocTpaHseMoe
28. OpenFoam v.4.0 GNU General Public License CB0060IHO pacnpocTpaHseMoe
29. DraftSight 2018 SP3 ABroHoMHas OecruiaTHas CB00OIHO pacrpocTpaHsIeMoe

JIMLEH3HS
30. GNU Octave GNU General Public License CB0060IHO pacnpocTpaHseMoe
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JIMCT YYETA OBHOBJIEHHM PABOYEI IPOrPAMMbBIYYEBHOM
JTUCHUIINHBI

B pabouyio mporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




