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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHue y CTYJEHTOB IpEACTaBIeHUNH 00 OCHOBAX MaTeMaTHYECKOrO ammapara
u3ydeHus: GU3NUIECKUX MOJIeH — OJTHOTO U3 LEHTPAIbHBIX OOBEKTOB COBPEMEHHOW (PU3UKH U TEXHUKH,
HaXOJAIIEr0 MUPOKOE NPUMEHEHNE IPU U3YYEHUM MaTEMaTHYECKUX MOJIEJIEH B HAYUHBIX U MPUKIIAAHBIX
3ajaqax.

1.2. 3agauy AUCHUILIUHBI

1. B pe3ynbpraTte uM3yueHHs NaHHOW NUCIUMNIUHBI CTYJAE€HTHI NOJIOKHBI MOJYYUT HaBBIKH
MaTeMaTH4YeCKOTr0 MOJEINPOBAHMS peabHBIX (B MEPBYIO ouepeab GU3HMUECKUX) MPOLIECCOB HA OCHOBE
KpaeBbIX 3a]a4 JUIsl ypPaBHEHUI B YACTHBIX MTPOU3BOIHBIX.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

Nunexc qucuumiunsl: b1.B.2.3.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-1. Cnocoben [TIKP-1.1. IlpoBoaut nouck | YMeTb NPUMEHSTh U IOHUMATh

AHAJIU3y NOCTABJICHHOW |HAay4YHO-TEXHUYECKON MaTeMaTHYECKUH anmnapar TeOpuu
3aJ1a4d UCCIIEIOBaHM B | MH(GOpMAIINU IS Qg epeHInaIbHbIX ypaBHEHUN U
obnactu (pOTOHUKH U oIpezesieHus: KOMIUIEKca MaTeMaTUIECKON (PU3UKH Ha TPAKTHKE.
OonTOMH(POPMaTUKU TpeOoBaHUil K

pa3padaTbIBa€MOMY OITHUKO-
AIIEKTPOHHOMY NPUOOPY.

[TKP-1.2. ITpou3BoauT aHanu3 | Y MEET aHATU3UPOBATh UMXO/IHbIE JAHHbBIE
HCXOJIHBIX TpEOOBaHUH K JUUISI IOCTPOSHUST MaTEeMaTUUECKOW MOJICITH
napameTpam (UBUYECKUX MPOIECCOB U SIBJICHUH.
pa3pabaThIBAEMOTO ONITHKO-
AJIIEKTPOHHOTO MPUOOpa.

ITKP-1.3. YTounser u Biageer Mmeronamu pelieHus ypaBHEHUN B
KOPPEKTHPYET TpeOOBaHMS K |4aCTHBIX MPOU3BOIHBIX JJIs1 TEOPETUUECKUX U
rnapamerpam IIPAKTUYECKUX 3a/1a4 HA OCHOBE IIOCTPOCHUS
pa3pabaTbIBa€MOT0 ONTHKO- | (PHU3MYECKUX U MaTEMaTUYECKUX MOZEIeH
3JIEKTPOHHOTO IpUdOpa. npudopoB, CXEM,

yCTpOﬁCTB H YCTAaHOBOK 3JICKTPOHUKHU U
HAHOJ3JICKTPOHUKH PA3JIMIHOTO
(bYHKHHOHaHBHOTO Ha3Ha4YCHMU,

a TaK’KC HUCII0JIb30BaTh CTAHAAPTHLIC
MporpaMMHBIC CPCACTBA UX KOMIIBFOTCPHOTI'O

MOJICTTUPOBAHUS
ITIKP-1.4. Cornacyet YMeer MoaenupoBaTh peaibHbie (PU3NUECKHE
TEXHUYECKHUE TPEOOBAHMS K |TIPOIECCHI KaK KpaeBbIe 3a1auu s
napamerpam YPaBHEHHI B YACTHBIX MTPOU3BOTHBIX U

pa3pabaThIBAEMOT0 M3/ETHS U | BBISBISITh €CTECTBEHHOHAYYHYIO CYITHOCTb
npubopa, CPOKHU BBHITIOJTHEHUS |TTPOOIIEM.

ATAIoB pa3pabOTKH, IIEPEUHs
¥ 00beMa JOKYMEHTAIUH.

4. O0beM QUCHUILIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYeCTBA aKaleMUYeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTABICHO B
tabime 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4€OHOU NeSITeIbHOCTH

Beero |CemecTpsl
4acoB 3 cemectp

Bunpl yueOHOIl 1esTenbHOCTH

KonTakTHas aynuTopHas padora 00y4almuxcs ¢ MpenojaBaresieM, BCero 60 60
JIeKunOHHBIE 3aHATHS 26 26
[IpakTrueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16
CamocTrosiTeibHas padoTa 00y4aomuxcs, B T.4. KOHTAKTHasI 48 48
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero

[ToaroroBka k 3auery 20 20
IToaroroBka K TECTUPOBAHUIO 17 17
[ToaroroBka K 3amuTe OTYETa MO JJAOopaTOpHOU paboTe 4 4
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 4 4
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[TonroroBka Kk KOHTPOJIBHOU paboTe 3 3

Oo0masi Tpyn0eMKoOCTh (B 4acax) 108 108

O0mas TpyaoeMKocCTh (B 3.€.) 3 3

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlex. Cam. Bcero
[Tpak. | JIa6. dopmupyembie
Hazpanwust pa3nenoB (Tem) AUCIUIUIUHBL | 3aH., pab., | gacos (6e3
3aH., 4 | pal. KOMTIETCHITHH
q q JK3aMeHa)
3 cemecTp
1 OcHoBHBIE cBeZieHHs 00 ypaBHeHHsIX ¢ |4 2 - 3 9 IIKP-1
YaCTHBIMH Mpou3BoiHbIMU (YUIT)
2 MopenupoBanue GU3NIECKUX 2 6 4 6 18 [TKP-1
MPOLIECCOB YPAaBHEHUSMH B YACTHBIX
MIPOU3BOAHBIX
3 Knaccudukanus u npuBeieHHE K 2 - 4 6 12 TIKP-1
KAaHOHWYECKOMY BHly JIMHEWHBbIX Y UII
BTOPOTO MOPSAKA
4 Pemenune YUII merogom pazneneHust 2 - - 4 6 I1IKP-1
nepeMeHHbIX (MeToq Dypbe)
5 CoOcTBeHHBIC 3HAYCHHS M COOCTBEHHBIC |2 4 - 4 10 [TKP-1
¢yukuuu. 3agava ltypma-JlnyBuis
6 YucneHHble 1 NpUOINKEHHbIE METOAB |2 - - 4 6 ITIKP-1
pewenust YUII
7 YpaBHEHUS THIAPOJIMHAMUKU: ypaBHEHUE |2 - - 4 6 [TKP-1
JBUKCHHUSI )KUIKOCTH, ypAaBHEHUE
HEPa3pbIBHOCTU, YPAaBHEHUE COCTOSHUS
8 MeToj HHTerpanbHBIX peodpa3oBaHuil. |4 - - 4 8 [TKP-1
[ToHsITHE UHTETPATBHOTO IPEOOPA3OBaAHUS
9 MaTteMaTtnu4eckoe MOJIETUPOBAHUE 4 6 4 7 21 TIKP-1
ANEKTPUIECKUX MPOIECCOB
10 HenuHeliHble BOJIHOBBIE YPABHEHUS 2 - 4 6 12 [IKP-1
Uroro 3a cemectp |26 18 16 |48 108
Hroro|26 18 16 |48 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pa3iesioB (TeM) TUCUUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B Ta0ywmIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. 11O JICKIIHSIM)

TpynoemkocTs
HazBanus paznenoB | ComeprkaHue pa3aenoB (TeM) TUCIHUIUIAHGI (B (eKIHOHHbIE dopmupyemble
(TemM) TUCHIMIUIUHBI T.4. 10 JICKIIHSM) KOMIETEHIINU
3aHATHA), U
3 cemecTp
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1 OcHOBHBIE CBEICHUS
00 ypaBHEHUSX C
YaCTHBIMHU
npousBogHbIMU (YUII)

Onpenenenne YUIIL Ilopsaok ypaBHeHHUS.
Oco6ennoctu pemenust Y UII. [Tousitue o
IIOJIHOW U HEIIOJIHOM CUCTEME YPABHEHUH B
YaCTHBIX IIPOU3BOAHBIX. JINHEVHBIE U
KBa3WINHEWHbIE ypaBHeHU. [loHsaTHE O
KpaeBBbIX 33JjauaX MaTeMaTUHIECKON (PH3HKH.
OcHOBHbIE YpaBHEHUSI MaTEMATUYECKOM
¢busuKy.

[TKP-1

Hroro
2 MoaenupoBaHue 3aKOHBI COXPAHEHMS KaK OCHOBA MOJEJIBHOTO I[IKP-1
buznuecKux onucanus (pU3HUECcKoro npoiecca. Beisoa
IIPOLIECCOB OJHOMEPHOM MaTeMaTUYECKOU MOIEIIN
YpaBHEHUSMH B TEIJIONPOBOAHOCTH Ha OCHOBE 3aKOHA
YaCTHBIX TPOU3BOAHBIX |COXPAHEHUS SHEPTUU U 3akoHa Dypbe.
[TonsTHE 006 aKCHOMATHYECKOM METOIE
MoaenupoBanus. Heo6xogumocTts
rpaHnuHbIX ycnoBuid (I'Y) n HayaIbHBIX
ycnoBuit (HY). YpaBuenue
TEIJIONPOBOAHOCTH MPHU yUETE Pa3ITUUHBIX
JIOTIOTHUTEIHHBIX (PAKTOPOB.
Hroro
3 Knaccudukamus u I'mmepOonuueckue, mapabonueckue u ITKP-1
MIPUBEJCHUE K JJUIMNITUYECKUE YPABHEHHSI 1 COOTBETCTBHE
KaHOHMYECKOMY BUAY |UX TuUnaM (u3nueckux 3agad. [IpuBenenue x
nuHeHbIx YUII KaHOHWYECKOMY BUJly YPaBHEHHI
BTOPOTO MOPSAKA runepooandeckoro Tuna. Meron
xapakTepucTuk. [IpuBenenue
KaHOHMYECKOMY BHJly YPaBHEHUI
napabonnyeckoro tumna. [IpuBenenue
SJUTMNITUYECKUX YPAaBHEHUM K KAHOHUYECKOM
dhopme. Knaccudukarus 1 KaHOHUYECKHE
(hopMBI TUHEHHBIX YpaBHEHUH 2-TO MOPSIKA
JUTSL N HE3aBUCHUMBIX IEPEMEHHBIX.
Hroro
4 Pemienue YUII JIuneiinble ogHopoHble ['Y. Anropurm ITKP-1

METOJOM pa3JieJICHuUs
MepeMEeHHBIX (METO/

dypbe)

paszeneHus IepEMEHHBIX. YYeT TPaHUYHBIX U
HavaJIbHBIX ycioBuil. CBOWCTBO
OPTOTOHAJILHOCTH ISl CHCTEMBI (DYHKITHIA.
Ananus pemienust YUII meronom pasaeneHus
nepemeHHbIX. [IpeoOpa3oBanue 3agaun ¢
HeoaHopoaHbIMU ['Y B 3amauy ¢
onnoponubiMu ['Y. 3agaua
TEIJIONPOBOAHOCTH € IPOU3BOAHON B Y.

Htoro
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5 CobcTBEeHHBIE
3HAYCHUS U
COOCTBEHHBIE
¢yskun. 3agaya
[Itypma-JInyBuiis

CamocomnpsikernHoe ypaBHenue 1ltypma-
JInyBumna. CoiictBa 3anauu typma-
JInyBuia. TUIbI KpaeBbIX yCIOBUM.
Hexoropsie BaxHbie 3agaun LITypma-
JInyBuiIsA, K KOTOPBIM CBOJMUTCS pELIEHUE
¢usnveckux 3anad. Pemenne He0THOPOIHOTO
YPAaBHEHUS METOZOM Pa3JIOKEHUS 110
COOCTBEHHBIM (DYHKIHSAM. AJITOPUTM
pemienus u ero peanusanusa. Puzndeckas
HMHTEpIPETALMS PEIICHHUS.

[TKP-1

Htoro

6 Yucnennsle u
npuOIMKEHHBIE
Meroas! pemenus YUl

CpaBHEHHME aHATUTUYECKUX PELICHUH C
YUCJICHHBIMU pelieHussMU. [lonsaTus
AHAJIMTUYECKOIO U YUCICHHOT'O PELIEHUN.
[Ipenmy1iiecTBa YUCIEHHBIX PELICHUN.
[IpeumyriecTBa 4MCIEHHBIX pelIeHUH. 3a1aua
U NIPUMEP MapaAMETPUUYECKOU
uneHTudukanuu. Meroa KOHEUHbBIX
pasHoctell. KoneuHo-pa3HOCTHBIE
anmnpokcuManuu. [IpaBas, nesas u
LICHTpAJIbHAsL PA3HOCTHBIE POU3BOIHBIE.
Pemenue 3agaun Jupuxiie MeTo10M
KOHEUHBIX Pa3HOCTEN. AJITOPUTM YHUCIEHHOIO
pelenus 3anaun Jupuxne. Matpuunas
(dopma 3anucu pemieHus 3aaauu Jupuxie.
3ameHa nIpou3BOAHBIX, BXOIAIUX B I'Y,
Pa3HOCTHBIMU ANIIPOKCUMALIUSIMU TPU
peurenuu 3anaun Heitmana.

ITKP-1

HUroro

7 YpaBHEeHUS
TUAPOIMHAMUKH:
ypaBHEHUE ABM)KECHUS
KHUJIKOCTH, YpaBHEHHE
HEPa3pPbIBHOCTH,
ypaBHEHUE COCTOSTHUS

BriBog ypaBHEeHUIM akyCcTUKHU. BomHOBOE
ypaBHeHue. ®opmyna Kupxroda. [Tpunmmmn
I'roiirenca. Akyctudeckasi MHTEpIIpeTalus,
['pannyHbIe YCIOBUS ISl aKyCTUYECKUX
BoJIH. YpaBHeHue ['enpMronsua. [locranoBka
3a1a4 qudpakiuy aKkyCTHYECKUX BOJIH.
Pemenue ypaBuenus ['enbmroibiia B
chepuyeckux koopauHatax. Judpakus
IJTOCKOM aKyCTUYECKOM BOJIHBI Ha II1ape.
YpaBHEHUS TEOPUH YIIPYTOCTH. Y pPaBHEHUS
YIOPYTUX KoJIeOaHUH.

ITKP-1

Hroro
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8 Metoz
WHTETPATBHBIX
peoOpa3oBaHUM.
[Tonsarue
MHTETPaTBHOTO
npeoOpa3oBaHUs

SAnpo npeobpazoBanus. UnterpaibHoe
npeoOpa3oBaHue — MyTh K YMEHBIICHHIO
4yUClla HE3aBUCUMBIX nIepeMeHHbIX B YUII.
Cxema anropuTMa perieHus 3aa4i METOJ0M
MHTETpaJIbHBIX peoOpasoBanuii. [Ipsimoe u
oOparHoe npeodpa3zoBanue. Bubl
MHTETPAJIbHBIX IPeoOpa3oBaHuil.
WuTerpanpHOe npeodpazoBaHue Kak
pasnoxeHue PyHKIUN B HEKOTOPBIA CIIEKTP
KOMIOHEHT. [Ipumepsr ciekTpoB
MEPUOTNIECKUX U HETIEPUOTUUECKUX
¢ynkuuid. [IpeobpazoBanme Oypbe U ero
npuMeHeHue i pemenus YUIl. @ypse-
00pa3 QyHKIMH U ero CBOMCTBA (MCXOAHAS
(byHKIHA-pe3ynbpTaT 00paTHOTO
npeoOpa3oBaHusl, TMHEHHOCTh, 3aMEHA

g hepeHIIMPOBAHNS YMHOKECHUEM,
cBepTka). Pemenue 3amaun Komm (Ha
pUMepe ypaBHEHHS TETUIONPOBOJIHOCTH)
MeTo10M npeoOpazoBanus Oypbe. Anroputm
peuIeHus U ero peasnsanus. AHanu3
pemenwust, Gpyakuus ['puna (pyHKImsS
ucTovYHMKa). Pu3nveckas HHTEPIpETALUs
pemenust. [IposiBienne npuHImna
CYIIEPIIO3UIHH. Y CJIOBUS IPUMEHHUMOCTH
npeobpazoBanus Oypwe u nmpeodpazoBaHUSL
Jlanmaca s YUIIL

[TKP-1

Htoro

9 Marematnyeckoe
MOJEIIUPOBAHUE
ANEKTPUUECKUX
MPOLIECCOB

YpaBHeHus Makcseiia. Y paBHEHUs
aneKkTpocTaTuku. OOBEMHBIH MOTEHINAT, €T0
CBOMCTBA. DJIEKTpOCTaTHUECKAs
UHTepHpeTanus 00beMHOT0 MOTEHIIHAIA.
dusnyeckas UHTEPIPETALUs OCHOBHBIX
I'PaHUYHBIX YCIOBUH B DJIEKTPOCTATHUKE.
CBenenue BHYTpEHHEN U BHEUIHEH 3a1a4
Jupuxie, BHyTpEHHEH U BHEILIHEH 3a1a4
HelimaHa kK MHTErpajbHBIM YPAaBHEHUSM.
HccnenoBanue OCHOBHBIX KPAaeBbIX 3a/ay s
ypaBHeHus Jlamiaca ¢ moMoIbio
UHTETpajbHbIX ypaBHeHUNH. O000IIeHHbIE
¢byHKIMHU U UX cBoiicTBa. CUHTYIISIpHBIE
0000111eHHbIe (GYHKINH, NebTa-QyHKIUSA
Jupaka. @yHaMEHTAJIbHbIE PELICHUS IS
ypaBHEHMI MaTeMaTHuecKoi (puzuku. Meron
¢yukuuu I'puna. [Tocrpoenue GpyHKImii
I'puna.

ITKP-1

HUroro
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10 Henuneiinbie Vpasuenue Kopresera-ge ®puza. ConmuTOHBI. 2 [TKP-1
BOJIHOBbIE ypaBHEHUs | BoaHOBbBIE ypaBHEHUS 1S
AJeKTpoMarHuTHoro noss. [lnockue pemenus
ypaBHeHul MakcBeiuia. Kpaesbie 3agaun
TU(QPaKIUH U SIEKTPOMArHUTHBIX BOJIH.
Hroro 2
Hroro 3a cemectp 26
Hroro 26
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHApPOB)
HazBanus paznenos (Tem) HanmenoBaHue npakTU4eCKUX Tpynoemkocts, | @opMupyemsle
JUCLMIIIIUHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUU
3 cemecTp
1 OcHoBHBIE cBeieHust 00 | BriBoa ypaBHenuid. [loctaHnoBka 2 ITKP-1
YPaBHEHUSAX C YACTHBIMU KpaeBbIX 33724
npousBogHbiMU (YUII) Htoro 2
2 MoaenupoBaHue VYpaBHEHUS TEIUIONPOBOIHOCTH U 6 ITKP-1
(U3UYECKUX MPOIECCOB KoJieOaHUi B OTpaHUYCHHOM 00J1acTH
YpaBHEHUSMHU B YACTHBIX  |(OIHOPOJHBIC TPAHUYHBIEC YCIOBUS).
MIPOU3BOIHBIX VYpaBHEHHUS TEIUIONPOBOAHOCTH U
KoJieOaHUil B OTpaHUYCHHOM 001acTH
(HEOTHOPOTHBIE TPAHUYHBIC YCIOBHS).
VYpaBHEeHHE TEIUIONPOBOAHOCTH HA
OCCKOHEYHOMU MPSIMOH, B
HEOrpaHUYEHHOM MIPOCTPAHCTBE, Ha
MOJTyOE€CKOHEUHOM MPSIMOi
Hroro 6
5 CoOctBennbie 3Hauenus u |3agauda Lltypma-JInyBuiis (oTpe3ok, 4 ITKP-1
COOCTBEHHBIE (DYHKIIHH. IPSIMOYTOJIbHUK, NTapaljIesICIUuIesN).
3amaua llrypma-JInyBuins |Beruncnenue kBagpata HOpMbIL. 3a1ada
[typma-JInyBumis (Kpyr, CEKTOD,
KOJIBIIO).
Htoro 4
9 MartemaTtnueckoe VYpasHenue Jlannaca B 6 ITKP-1
MOJIETTUPOBAaHUE MPSIMOYTOJIBHUKE U MapalljieNienumnese.
IIEKTPUYECKUX ITpoLeccoB | YpaBHeHue Jlamnaca B Kpyre, BHE
Kpyra, B KOJIbIIE, B CEKTOP. Y paBHEHHE
Jlannaca B IUIIMHAPE U €70 YacTsX.
Htoro 6
Uroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
HasBanwus paznenos (Tem) HaumenoBanue 1a060paTopHbIX TpynoemkocTs, | PopMupyemsbie
JTUCIUTLTAHBI pabor q KOMIIETEHIINH
3 cemecTp

CornacoBaHa Ha noptane N2 54430




2 MopenupoBaHue YUucneHHslii METO, peLICHUS 4 [TKP-1
($u3HYECKUX MPOLIECCOB YpaBHEHHUS TEIUIONPOBOAHOCTH HA
YPaBHEHUSMHU B YaCTHBIX OCHOBE HESIBHOM Pa3HOCTHOM CXEMBI
IIPOU3BOHBIX (Kpanxa-Huxoncona)

Hroro 4
3 Knaccudukanus u YUucneHHbI METO PELIEHUS 4 TIKP-1
IIPUBENICHUE K runepOoJIMYecKoro ypaBHeHuUs Ha
KaHOHMYECKOMY BUIY OCHOBE SIBHOI Pa3HOCTHOM CXEMBI
nuHeHbpIX YYII BTOpOro
nopsKa Htoro 4
9 MatemaTtuueckoe YucneHHslid METO, peLICHUs 3a1a4n 4 [TKP-1
MOJIETTMPOBAaHHUE Hupuxne niis ypaBHenus Jlamiaca
AJIEKTPUYECKUX ITPOLIECCOB HUtoro 4
10 Henunelinele BonHoOBbIE  |IIpocTpaHCTBEHHBIE COMTOHBI B 4 ITIKP-1
YpaBHEHHUS KEPPOBCKOM CPEJE C HACBIILIEHUEM

HEJIMHEUHOCTH
HUroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHo y4eOHBIM IIaHOM

5.6. CamocTosTeqIbHaAs1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.

Tabmuia 5.6 — Busbsl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHIIUN
Ha3Banus paznenoB | Buasl camocrostensHoM | TpynoeMkocTs, | @opMupyeMBbIe Dopmsbl
(TeMm) AMCUMITIINHBI paboThl q KOMIIETCHIINH KOHTPOJIA

3 cemecTp

1 OcHoBHble cBenenus |IloaroroBka k 3auery 2 [IKP-1 3auér

00 ypaBHEHHUSIX C [Togroroska k 1 [KP-1 TecTtupoBanue

JaCTHBIMHU TECTUPOBAHHUIO

npousBogabiMU (YUII) Wtoro 3

2 MopenupoBaHue ITogroroska k 3auery 2 [IKP-1 3auér

(pu3nUIECKHX IPOLECCOB |[ToArOTOBKA K 1 [KP-1 TecTtupoBanue

YPaBHCHUSAMH B TECTUPOBAHUIO

JaCTHBIX IIPOU3BOIHBIX | [TonroTOBKA K 3aIIUTE 1 TIKP-1 3amuTa oT4YeTa
oT4eTa 1o 110 1a00paTOpHOIi
nabopaTopHo# paboTe pabote
ITogroroska k 1 [IKP-1 JIaGopatopHas
nabopaTopHoii pabdote, pabota
HalMCaHUEe OTYeTa
IloaroroBka x 1 TIKP-1 KontponbsHas
KOHTPOJIbHOM pabote paborta

Hroro 6
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3 Knaccudukanus u [Togroroska k 3auery 2 [IKP-1 3auér
IPUBENICHUE K ITonroroBka K 2 I[IKP-1 TectupoBanue
KaHOHUYCCKOMY BUIY TECTUPOBAHUIO
muHeHHpIX YUII IToaroroBka K 3aiure 1 [IKP-1 3ammra oTyeTa
BTOPOTO HOPAKA OTYETA 110 10 J1a60paToOpHOit
nabopatopHoii pabote pabote
[Toaroroska k 1 [TKP-1 JlabopaTopHas
nabopaTopHoO# padoTe, paborta
HalMcaHue OTyeTa
Hroro 6
4 Pemenue YUII ITogroroska k 3auery 2 [IKP-1 3auér
METOAOM pa3AC/ICHUA IloaroroBka x 2 TIKP-1 TectupoBanue
HEepEeMEHHBIX (METO. TECTUPOBAHHIO
Dypre) Uroro 4
5 CobcTBeHHbBIE ITogroroska k 3auery 2 [IKP-1 3auér
SHA9CHIS 1 ITonroroBka k 2 [IKP-1 TectupoBanue
coOcTBeHHBIE (DYHKIINU. TECTHPOBAHHIO
3anayva IlItypma-
JInyBuwIs Hroro
6 YucneHusle u [Togroroska k 3auery 2 [IKP-1 3auér
NPHOINKEHHbIC [ToaroroBka k 2 ITKP-1 TectupoBanue
merozst pemernst YUII |rectupopanuio
Uroro 4
7 YpaBHEHUs [Togroroska k 3auery 2 [IKP-1 3auér
THIPOINHAMUKH:
ypaBHEHHE JBHKEHHs ITogroroska k 2 [IKP-1 TectupoBanue
JKUJKOCTH, ypaBHeHue | CCTHPOBAHUIO
HEPa3pbIBHOCTH, Vtoro 4
YpaBHEHUE COCTOSTHUS
8 Meton unrerpanbhbix |[ToarotToBka k 3a4eTy T[IKP-1 3auéT
npeoGpasoBaHmy. ITonroroBka k 2 [TKP-1 TectupoBanue
Iomsrae TECTUPOBAHUIO
MHTETPaIbHOTO
npeoOpa3oBaHus Hroro 4
9 MatemaTtnueckoe ITogroroska k 3auery 2 [IKP-1 3auér
MOJEIUPOBAHNE IloaroroBka k 2 IIKP-1 TectupoBanue
SJIEKTPUICCKUX TECTUPOBAHUIO
IIPOLECCOB [ToArOoTOBKA K 3aIIUTE 1 TIKP-1 3amuTa oT4YeTa
oT4YeTa 1o 110 JTabopaTOPHOM
nabopaTopHoO# paboTe pabote
ITogroroska k 1 [IKP-1 JIaGopatopHas
nabopaTopHoii pabdote, pabota
HalMcaHue oTyeTa
[Toaroroska k 1 [IKP-1 KoHntposbHas
KOHTPOJIbHOM pabote pabora
Hroro 7
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10 Henunelinbie [Togroroska k 3auery 2 [IKP-1 3auér
BOJTHOBBIC YpaBHCHHUA  |[JoaroroBka K 1 ITKP-1 TectupoBanue
TECTUPOBAHUIO
[Toxroroska k 3amure 1 [IKP-1 3amnuTa oT4eTa
oTYeTa 1o 1o 1abopaTopHoOi
nabopaTopHoii paboTte pabote
[Toaroroska k 1 [TKP-1 JlabopaTopHas
nabopaTopHoO# padoTe, paborta
HaAIMCaHUE OTYETa
ITonroroBka K 1 I[IKP-1 KonTtponbsHas
KOHTPOJILHOHM paboTe paborta
Hroro 6
Hroro 3a cemectp 48
Hroro 48

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUEHUHU AUCLUUILINHBI, U BUOB
3aHSATHN

Byl yueOHOI nesTenbHOCTH

dopmMmupyemsie
PYHPY Jlex. Ipak. JIa0. Cam. DOopMBI KOHTPOJIA
KOMIIETEHIINU
3aH. 3aH. pao. pao.
IIKP-1 + + + + 3auéT, 3ammura oT4YeTa 110

naboparopHoit pabore, KonTponbHas
pabota, Jlaboparopnas pabdota,
TectupoBanue

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcumanbHbIN
MaxkcumanbHbIN MaxkcumanbHbIN
0aJut 3a mepuo;I Bcero 3a
@OpMBI KOHTPOJIA 6amn Ha 1-yro KT ¢ 0at 3a mepron
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ cemMecTpa
3 cemecTp
3auér 10 0 10 20
3amuTa oT4eTa 1o 0 3 9 12
nabopatopHO# pabore
KonTponbnas pabota 5 0 10 15
JlaGopatopHas pabota 0 2 6 8
TectupoBaHnue 15 10 20 45
Hrtoro makcumym 3a 30 15 55 100
nepuo
Hapacraromum ntorom 30 45 100 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEICTABICH B TabIuUIE 6.2.
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Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIh
Bamibl Ha JaTy TEKy1Iero KOHTpOIs Oruenka

>90% oT MakcuMalIbHOM cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAINIMOHHOE o0ecTieuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Koncnekr nexnwmii mo Beictieit matematuke : B 2 4. / JI. T. [Tucemennslit. - M. : Aipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. Y. 2 : TpuanaTe nsaTh JEKIuH. - 5-¢ uza. - M. : Alipuc-Ilpecc, 2007.
- 251, [5] c. : mi., Tabm. - ISBN 978-5-8112-2315-2 (nanmmuue B 6ubnmmorexke TYCVYP - 60 3k3.).

2. Meronpl MareMaTUYeCcKod ¢u3uku: YdeOHOEe mocoOue MpeaHa3HAYCeHO s CTYJICHTOB
¢dakynprera quctanionHoro ooyuyenuss TYCYPa / 1O. B. I'punsies, B. M. Ymaxkos, JI. JI. Munskos, C.
B. Tumuenko - 2012. 148 c¢. [DnexTpoHHBH pecypc]: — Pexum npocrtyma:
https://edu.tusur.ru/publications/3379.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Marematnueckue mMetoasl ¢puzuku. M36panusie Bompockl : YueOHUK 175 By30B / E. A.
Kpacnonesues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (manuuue B 6ubnuotexke TYCVYP - 50 3k3.).

2. Beicmias marematuka III. @yHkuu KOMIIEKCHOrO nepeMeHHoro. Psasl. MHTerpanbHbie
npeobpaszoBanus: YueOHoe nmocodue / JI. . Marasunnukos - 2012. 206 c. [DnekTpoHHBI pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/2258.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHUE MOCOOUSI

1. Meroasl MaTeMaTtrdeckoi pusnku : PyKoBOACTBO K OpraHU3aIllUd CaMOCTOSITEIbHOU PabOTHI
s cryaeHToB cnenuanbHocTu 210106 "Ilpompimniennas snexkrponuka" / 0. B. I'punses, JI. JI.
MunbpkoB ; DenepaibHOE areHTCTBO 10 00pa30BaHMI0, TOMCKHIA TOCY1apCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBieHus U paauodiekTpornku, Kadeapa npoMeinuieHHOM 3nekTpoHukH. - Tomck : TYCVYP, 2007. -
116 c. (Hamuuue B 6ubamnotexke TYCVYP - 94 5k3.).

2. Meroasr MatemaTuueckoil Gpusznku: MeTtoauueckue yKka3aHus K MpakTHYeCKuM 3aHsaTusm / 1.
IT. T'eitko - 2012. 31 c¢. [DnekTpoHHBU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/2351.

3. Pemienue ypaBHEHHH B YaCTHBIX MPOW3BOJHBIX THMEPOOTUUECKOTO THUIA: MeToauuecKue
ykazaHus K jgabopatopuoi padote / II. I1. I'eitko - 2012. 15 c. [DnekTpoHHBIH pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/2346.
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4. MoaenupoBaHnue mapaboOJMUYECKUX YPaBHEHUM B YAaCTHBIX MPOU3BOJHBIX IO CXEME
Kpanka—Hwukoncona: Metoanyeckue ykasanusi k nmaboparopnoit padote / I1. I1. I'eiixo - 2012. 14 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/2347.

5. Pemenue nuddepeHmanbHbIX ypaBHEHUH SJUTMITHYECKOTO TUMAa: MeToInuecKne yKa3aHus K
naboparopuoit padore / II. II. T'eiiko - 2012. 12 c. [DnekTpoHHbIA pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/2348.

6. [IpocTpaHCTBEHHBIE COJUTOHBI B KEPPOBCKOH Cpelie C HACHIIMIEHHUEM HEJIUHEHHOCTH:
Mertonuueckue ykazaHus K jabopatopHoit padote / A. JI. Marazunaukos - 2012. 21 ¢. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/2350.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT pocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKIUOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOM
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THIIA,
ydyeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNnbHBIX KOHCynbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuna, 1. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- M3amepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;

- [Tomenienue g XxpaHeHus: yueOHOro o00Opy10BaHUS;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT
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KomnbrotrepHas nabopaTopusi: yueOHast ayAUTOPHS sl IPOBEACHUS 3aHITHI MPAKTUYECKOTO THUIIA,
ydeOHasi ayAuToOpusl I TMPOBEACHUS 3aHATUM nabopatopHoro tumna; 634034, Tomckas obnacTh, T.
Tomck, Bepmmnauna ynuna, a. 47, 511 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- KommyTatop 3COM OFFICE CONNECT;

- locka 3-x ayieMeHTHas;

- Ikad - 2 mr.;

- Ikad ams ogexbr;

- Tym0Ga BbIKaTHAS - 2 IIT.;

- Tym0a;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOpHUH (KOMIBIOTEPHBIE KIACCHI),
PacooKEHHBIC IO apecaM:

- 634050, Tomckas o6mnacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH
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Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIONIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HEPA3PBIBHOCTH, yPAaBHEHUE
COCTOSIHUS

TECTOBBIX 3aJaHUN

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCLUIIAHBI KOMIIETEHIIUU
1 OcHoBHBIE cBeneHUS 00 TIKP-1 3auéT [lepeuenb BOIIPOCOB J1st
YPaBHEHHUAX C YaCTHBIMU 3aueTa
npousBoaHbMu (YUIT) TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 MopenupoBanue ¢puznyeckux |I[TKP-1 3auér [Iepeuens BonpocoB it
IIPOLIECCOB YPABHEHUSIMU B 3aueTa
HaCTHBIX IIPOU3BOAHBIX 3ammra otyera no |[IpumepHsIil nepeueHb
nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabore 71a00paTOPHBIX padOT
KonTponbHas [IpuMepHBIil epeyeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
Jlaboparopnas Tembl 1a0opaTopHbIX pabOT
pabota
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
3 Knaccudukanus u [IKP-1 3auér [Iepeuyens BonpocoB i
IIPUBE/ICHNE K KAHOHUYECKOMY 3aueTa
By nuHeiHbIX Y UII BTOpOro 3amura otyera 110 | IIpuMepHEBIii epedeHb
IopsaKa nabopaTopHOH BOIIPOCOB IS 3QILIUTHI
pabore 71a00paTOPHBIX paboT
JlaGopaTopHas Temsbl 1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
4 Pemenne YYII meTomom TIKP-1 3auéT [lepeuenb BOIIPOCOB IJIst
pa3feseHns NEPEMEHHBIX 3auera
(MeTox Dypbe) TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3a/laHUN
5 CoOcTBeHHbIE 3HAYECHUS U [IKP-1 3auér [Iepeuens BonpocoB 1
coOcTBeHHBIC (DyHKIINU. 3a7a49a 3a4era
typma-JInyBuiis TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3alaHNUN
6 Yucnennsle u npubnmxennsie |[TKP-1 3auér IIepeuyens BonpocoB 11t
Meroas! pemenus YUl 3a4era
TectupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
7 YpaBHenus ruapoanHamuku: | I1IKP-1 3auér IIepeyens BOnpocoB it
YPaBHEHHE JBUKCHMUS 3aueTa
KUAKOCTH, ypaBHEHUE -
TectupoBanue IIpuMepHBIil IepeyeHb
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HPOLIECCOB

MOACIIMPOBAHUC IJICKTPUICCKUX

8 MeToj MHTErpaIbHbIX [IKP-1 3auér [Iepeuyens BonpocoB i
npeoOpa3zoBanuii. [lonsitue 3a4yeTa

HHTCTPAIBbHOIO TectupoBanue [IpuMepHBIii TIEpedeHb
npeoOpa3oBaHus TECTOBBIX 3aJaHUN

9 MatemaTtuueckoe IIKP-1 3auér IIepeuyens BOpocoB 11t

3a4ycTa

3ammra oTuera mo

[IpumepHBIil nepeyeHb

YpaBHCHUA

nabopaTopHOH BOITPOCOB JTsI 3AIUTHI

pabote 71a00paTOpHBIX padoOT

KonTtponbnas [IpuMepHBIii TEpeUeHb

pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT

JlaGopatopHas Tembl 1abopaToOpHBIX paboOT

pabota

TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

10 Henunelinble BOJIHOBBIE [IKP-1 3auér [Iepeuens BOIIPOCOB It

3a4€Ta

3armmra oT4eTa mo

[IpuMepHBIil IepeyeHb

nabopaTtopHoOit BOTIPOCOB JIJISI 3AIIUTHI
pabote 71a00paTOpHBIX paboT
KoHTtponbHas [IpumepHBIil nepeueHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb

TECTOBBIX 3aJITaHUN

[IIxana oueHKHU C@OpMHpOBaHHOCTH OTACIBbHBIX INIAHUPYEMBbBIX PE3YyJIbTAaTOB O6yquHH 10

JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.

Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTapHBIC YMEHUN UIn HaBBIKOB WJIN
CyMMBI 0aJuIoB 3HAHUS YaCTUYHO (dbparMeHTapHbIE
OCBOCHHOE MpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJI0B OCYIIECTBIISIEMOE pUMEHEHHE
yMEHHE HaBbIKOB

CornacoBaHa Ha noptane N2 54430

16




4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

(HEyAOBIETBOPUTENBHO) | UJTU

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

1.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

Kakwne ¢uznveckne nporeccsl OMMChIBaeT mapabomieckoe ypaBHeHHE?
a) KoyieOaHus;

0) IBKYIIHECS BOJIHBI;

B) CTaIlMOHAPHBIE TTPOIIECCHI;

r) nuddysuto.

. Kakue ¢uznueckue nporeccol ONUChIBAET rUNEPOOINYECcKOe ypaBHEHHE?

a) KosieOaHus;
0) BOJIHBI,
B) CTaIlMOHAPHBIE MTPOIIECCHI;

r) nuddysuto.

. Kakue ¢uznueckue nporeccsl OnuchIBaeT SJUIUIITUYECKOE ypaBHEHHE?

a) KosieOaHus;
0) IBIKYIIHECS BOJIHBI;
B) CTaIlMOHAPHBIE MTPOIIECCHI;

r) nuddysuto.
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4. YTO ONMCHIBAIOT IPAHUYHbBIC YCIOBUS?

a) B3aMMOCBSI3b (PU3MUECKHUX MTEPEMEHHBIX;

0) pu3nyeckyro MepeMeHHyI0 B Ha4aJbHbIII MOMEHT BPEMCHH;

B) (PU3UYECKYIO TEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOJIHYIO (PU3NUYECKON TTEPEMEHHOMN B HAYAJIbHBIA MOMEHT BPEMEHU.
5. UTo onuChIBAIOT HaYaJbHbIC YCIOBUA?

a) B3aMMOCBSI3b (PU3UUECKHUX MTEPEMEHHBIX;

0) pusnyeckyro nMepeMeHHyI0 B Ha4aJbHbIII MOMEHT BPEMEHH;

B) (PM3UYECKYIO MEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOJIHYIO (PU3NUYECKON TTEPEMEHHON B HAYAJIbHBIA MOMEHT BPEMEHU.
6. Uto onuchIBaeT ypaBHEHUE?

a) B3aMMOCBS3b (PU3UUECKHUX MTEPEMEHHBIX;

0) pu3nyeckyro nMepeMeHHyI0 B Ha4aJbHbIi MOMEHT BPEMEHH;

B) (PM3UYECKYIO MEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOJIHYIO (PU3NUECKON TEPEMEHHON B HAYAJIbHBIA MOMEHT BPEMEHU.
7. OyHKUHSA (=% TIPU BCEX 3HAYEHUSX Z ABISAETCA PEUICHUEM YPaBHEHHS

1 -
Flxt)=—=e 7
lasjut
TEMIONPOBOJHOCTU [ =4°[7 B 00nactu [[ xt)ixe(—x, o). te(0,x |}. HNannas QyHKIHSA

Ha3bIBACTCH ... PELICHUEM yPaBHEHUsI TEIIONPOBOIHOCTH.
a) DIIEMEHTAapHBIM;

0) cTalMOHaPHBIM;

B) HEOJHOPO/THBIM;

r) (yHIaMEeHTaIbHbIM.

8. Pemienue 3ajaun umeet Bu1 1
v +1,1'=D= vi0)=v(4p)=0

a)y = sin x/2;
0) y = sin px/2;
B) Y = COS X/2;

r) y = sin 4x/2.
9. ®yukuus U sBiseTcs pelieHueM ypaBHeHus [7_+17 =cosx-cos) . 10r/a pelicHueM

COOTBETCTBYIOIIETO OAHOPOJHOIO YpPaBHEHUS Oy1eT (PYHKIIHS

a) 1 ;
L —Scosx-cosy

0) U+x* +173

B ;

) L'+lcus.r-c05.1'
2

r) U + 2xy.

10. Pemenue 3amaun AMeEET BUJI

- i1
Vi+ptr=0 v(0)=2" 5

a) y = sinx;
0) y = cosx;
B) Y = COSpX;
r)y = sinpx.
11. VYkaxute Tun audepeHnnanbHoro ypaBHeHuS 24y, &y,
3——-2——3sindx=10

a) SJUTUNITUYECKUI;
0) runepOoIMYECKUiA;
B) KPYTOBOW;

I') napaboIMYEeCKHii;

12. VkaxuTe coOCTBeHHbIe (DYHKLIUM KpaeBoOH 3amaun 2%, 2% .
——=9—=0, wullyv)=u(l;yv)=0
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13.

14.

15.

16.

17.

a)  amx)s
sin| —— |

0) [ x| s

sin

B) sin|3mx) >

T) ( ym
CDE: _— |

Oyuknus y = cos (2x/3) aBusercs codcTBeHHOU GyHKnued 3amaduu [Itypma-JInyBuiis
v+ =0, 1'0)=1"(3p)=0 € COOCTBEHHBIM 3HAUCHUEM

a)l=-4/9;

0) 1=-2/3;
B) | = 4/9;
r)1=2/3.
Kakomy HavyallbHOMY YCIOBHIO YyIOBIETBOPSAET byHKIHSA

, = 1 . Zmx .7
w(x, )= 6x +4c -8 — sin—e
o +4 5

a) u(x,0)=0;

0) u(x,0)=6x"2;

B) u(x,0)=8t;

r) u(x,0)=4.

Kakoe u3 ypaBHeHUH SIBISETCS YPAaBHEHUEM TEILIONPOBOIHOCTU CTEPKHS C UICTOYHUKAMU TeTlia
BHYTpHU?

a) u:'-‘:;f _13 u:'-‘sj _0 5
e’ e
6) o _cu _3r 5
o + > — = SE
c't ch”
B) Zu i 2
—_— _3[:]_—: =—1'.1'E__:
ct cox
r) &% L C1 TR
j"‘ - = SE’ TRy
ct” cx”
VYkaxkute, Kakoe U3 JaHHBIX YpaBHEHUH siBisieTcs ypaBHeHueM Ilyaccona?
a) gty u
—+—=10
ct e
6) i o o Gf . o=
—+2—==8¢" sindx
ct £
B) i _C_ if =’r;
ct e
r) o TR TR .
et £

Kaxkas u3 kpaeBbIX 3aa4 sABIsETCS 3a/1aueld O TEIUIONPOBOJAHOCTU CTEPKHSI KOHEUHOMN JITTUHBI
0€3 UCTOYHHUKOB TEIUIa BHYTPH U C HYJIEBOH TeMIIepaTypoil Ha KOHIaX?

a) &% 34 ;
C 255020, w(0.6)=u(T.6)=0 u(x.0)=x
ct cx

6 _'E.' _':.:'.' ' )
)C_—+C_—:=?n.-*[:+4|= w(0.6)=u(7.£)=0; u(x0)=0
ct cx

B) -'.:'.' -':.:'.' 5
C_——Ei":_—::[l (0. =ul(d.r)1=0; wlx0)=x(4-—2x)
ct cx
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18.

19.

17.
18.

19.
20.

1.

SR LD —

F) |’_':':E.- |’_':':E.- .
—+16—==0, w(0,¢)=ul3.¢)=3 wl(x0)=0
ct cor
Kakas 13 kpaeBbIX 3a/1a4 SBISIETCS 3a/la4el O BBIHYKJCHHBIX KOJI€OaHUSIX KOHEUHOH CTPYHBI,
3aKpEIIEHHOH TOJIBKO Ha JIEBOM KOHILIE

a) g% & )
——25—=0, w(0r)=u(7.7)=0, wlx0)=x
ct” ch”
0) 2 :
Cil oI - - >
—+—==Tx"(t+4). w(0.#)=u(7.2)=0; ui(x0)=0
ot o
B) 7, ;
Cil c ’
——9—==0. w(0.z)=ul4.¢)=0; w(x0)=x(4-x])
c't e
F) C-':.:'.' C-':.:'.' :
—+16—==0, w(0.fr)=wul(5.7)=3 u(x0)=0
ct €y
Pemennem kakoro ypaBHEHUs SABISCTCS QyHKIIUS =1 2mx Sumr ?
it .T=."|=T - S1fl —— COS—
o 3 3
a) C-':E.' C-':.:'.' ;
— _16ﬁ=|:|
ct” ch”
6) g%
cIf Clt - . H
T——16—==3xsinds
cr c
B) 1 cu ' C:.:.' 4
i — =0
16 ¢ o
) &
c't cx”

9.1.2. IlepeyeHb BONPOCOB [JIsl 3a4eTa

OcHoBHbIE CBeZICHHSI 00 YpaBHEHMSIX C YaCTHBIMU ITpou3BogHbIMU (YUII)

MonenupoBanue pU3NUECKUX MPOLECCOB YPABHEHUSIMH B YACTHBIX MPOU3BOJIHBIX.
Knaccudukanus u npuBeneHue K KaHOHMUECKoMy BUly nuHeiHbIX YUII BTOporo nopsaka.
Pemenne YUII meTonom paznenenus nepeMeHHbIx (Mmetoq dypobe).

CobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE (DYHKIIUU.

3amaua llltypma- JInyBusms

MeTtoa MHTErpalbHBIX IPE0Opa30BaHUM.

[TonsiTre MHTErpaTLHOTO MTPe0Opa3OBAHMS.

YucneHHsle U NpudImKeHHble MeTo bl pemenus Y YIlL.

VYpaBHEeHUS THAPOJUHAMUKU: YpaBHEHHE JBUKEHUS KUJIKOCTHU, YPaBHEHHE HEPa3phIBHOCTH,
YpaBHEHHUE COCTOSHUSI.

. MaTtemaTtudeckoe MOACIINPOBAHUEC DJICKTPUICCKUX ITPOLCCCOB.

Henunelinpie BOJIHOBBIE YpPaBHEHMS.

. JIunelninbie ogHOpOaHBIE [Y.

. CamoconpspxkenHoe ypasHenue L typma-JInyBuis.

. MHTerpanpHOoe mpeobpa3oBaHre KaK pa3ioKeHUue PYHKIIMH B HEKOTOPBIM CIIEKTP KOMIIOHEHT.

. MaTerpanpHoe npeobpa3oBaHue — MyTh K YMEHBIIECHUIO YHCIIa HE3aBUCUMBIX NIEPEMEHHBIX B

YUII.

CpaBHEHUE aHATUTUYECKUX PEIIEHUN C YUCICHHBIMU pelieHusAMU. [IoHATHS aHAIUTHYECKOTO U
YUCJIEHHOTO PEIIEHUH.

BbIBOZ ypaBHEHUH aKyCTUKH.

[Tpunnumn I'rolirexHca.

Judpaxius miockoi akycTH4ecKol BOJIHBI Ha LIape.

9.1.3. IlpuMepHbBIi NepedyeHb BONMPOCOB ISl 3a1UTHI J1a00PaTOPHBIX padoT

Hamuiure MAaTEMaTUYICCKYIO MOJCJIb TCTIJIOIIPOBOAHOCTH.
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2. B dem 3akitoyaercsi METO pa3HOCTHOM CXEMBbI?
3. B dem 3akirouaercs pazHuIla MEXIy HESIBHOW U IBHOM pa3HOCTHOM cXeMOM?
4. Kakue ¢u3uveckue sBICHUS ONMWYbIBACT ypaBHeHHE Jlammaca?
5. KakuMm ypaBHEHHEM OMKCHIBAETCS MPOCTPAHCTBEHHBIN COJUTOH B KEPPOBCKOM cpene?
9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT
1. Pemure ypaBHEHUE TENJAONPOBOAHOCTH
ci C-':.:' { , .
———=0, wlx0)=sinx, wl0r|=uimr)=0 O0=x<l =0
¢t cx

2. Tlokaxute, 4T0 GYHKIUA )+ Bcos( o) | YAOBICTBOPACT yPaBHEHHUIO

wlxt)=e """ Asin(}
1. = -1 TIpH IPOU3BOJIBHBIX A, Bu i .

3. PemmTe cMemIaHHyo 3a1a4y

i, =250, =—Txsint, 0=<x<lz=0,
l.fn' [x.0)=2cos|mx).

|_ i, (2,0)=Tx,

i, (0.f) = (Lt)="Tsin(t)

4. Ilonepeunsle KojleOaHHUS TOJYOIPAaHUYECHHOW CTPYHBI OIMUCHIBAIOTCS HadalbHO-KPaeBOM

3azauen
1 -

Ho=—n . D=x<+x,
J E.'l_ =@ x),

If |__ = [l

If |_ = |:|=
rae g x) — HavaabHBIA NpOQUIb CTPyHBI — M300pakeH Ha pucyHke. Iloctpouts nmpodunu
CTPYHBI B MOMEHTHI BpeMeHu t=n/2, n=4, ..., 10. HaiiTu 3axon usmenenus opauHatsl u(0,t) c

TE€YEHHEM BPEMEHHU. YKa3aTh Ha XapaKTePUCTUUYECKON MIOCKOCTH 00JacTH, rae QyHKIus u(X,t)
paBHa HYJII0, KOHCTAHTE OTJIMYHON OT HyJIsI, HE PaBHA KOHCTAHTE.

u t=0
o(x)

0 115 225 3 X

5. OnHoponHas cTpyHa JUIMHOM | xkecTko 3akperyieHa Ha koHax Xx=0 u x=l. CTpyHy OTKJIOHWJIU OT
MOJIOKEHHSI paBHOBECHS U B MOMEHT BpeMeHHU t=0 oTmyctuin 6e3 HadaiabHONH CKOPOCTH.
TpebyeTcs onpenenuTh OTKIOHEHUS U(X,t) CTpYHBI B 00O MOMEHT BpEMEHH, €CIU ee
HAYalIbHOE OTKJIOHEHUE 3aaaercs pyHkuuei a(x)=Ax(l-x), A>0.

9.1.5. Tembl J1a00paTOPHBIX PadoT

1. UncneHHBIM METOJ pelICHUs] YPABHEHUS TETJIONPOBOJIHOCTH HA OCHOBE HESABHOW PAa3HOCTHOM
cxembl (Kpanka-Hukoscona)

2. YucIeHHBIA METOJI PEIICHUs] TUIIEPOOJIMIECKOTO YPaBHEHUsI HA OCHOBE SIBHOW Pa3HOCTHOM
CXEMBI

3. YucneHHslil MeTo 1 pemieHus 3agauu Jupuxiie nis ypaBuenus Jlamnaca

4. TlpocTpaHCTBEHHBIE COTUTOHBI B KEPPOBCKOM Cpeie C HACHIIIICHUEM HEJTMHEHHOCTH

9.2. Meroanueckue peKOMeHIANU

YueOHBIN MaTepuan uznaraeTcs B Gopme, mpeamnoiaramiieid caMoCTOSITEIbHOE MBIIIICHHE
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CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUalU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHUMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jlis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLCHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSl 1 WHBAJINJIOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX

®DopMBbI KOHTPOJIS U OIICHKH
Kareropuu o6yuaronmxcs

MaTCpHaIOB

pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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