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YTBEPXIEHO

Ha 3acenanuu kadenpsl  "Briciias MmaTemaTuka U MaTeMaTH4eckoe oOpa3oBaHue"

(mpoTokon 3acemanust Ne 2 ot «07» 09 2022 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTHYECKOTO W  alNTOPUTMHYECKOTO  MBIIUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

"Beiciass mareMarmka. DJIEeMEHTHI BBICIIEH aireOpsl u reomerpun'’, "BrIcimasg mareMaTHKA.
JuddepeHnaIbHOE U HHTErPAJIbHOE UCYHUCIECHHUS .

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XO,I[I/IMO Kak

npenmecTByromiee: "Ousnka. MosekyisipHas dhusmka”, "Mexanuka. Teopernyeckas MexaHuKa' .

3. Ilinanupyembie pe3yJibTaThbl 00y4eHUs

dopmupyemble U
NuaukaTopsbl J0CTHXKEHUS
KOHTPOJINpYyeMble . IlnannpyemMble pe3yJibTaThl
KOMIIeTeH M
KOMIIeTEeHIIUHN o0yueHust
(Kol 1 HAUMEHOBaHUE)
(Kol 1 HAaNMEHOBaHUE)
OlK-3. Crioco6en OIIK-3.1. VHCHOJ’ILSYGT ?Hag)b.
[IPHMEHSTH Marematuueckuii  ammapar | 1. OcCHOBHBIE TOHSTHS MaTE€MaTHKH,
COOTBETCTBYIONIHIL TEOpUH  PANOB,  TEOPHH | METOIBI PelICHUA 3a/a4, a TaKKe HX
(usmKo- BEPOSITHOCTEH U | IPUJIOKEHUS B MNPOGeCcCHOHATHHBIX
MATEMATHYCCKHIR MaTE€MaTU4YeCKOW CTaTUCTUKHU nnc;nrénnHax, METOJIbI cOopa aHaIn3a
ATIAPAT, METOMBI npu perieHnu | 1 00paboTKu MHGOPMAITHH.
S —_ npodecCHOHANBHBIX 33/au. 2. Metonpl pelieHus MaTeMaTHUYeCKUX
MOJIETTHPOBAHHS, OIIK 3.2. § [Tpumensier 3az[egl JI0 YHCIOBOTO WM APYroro
TEOPETHHECKOrO MaTeMaTHYeCKUil  ammapar | Tpedyemoro  pesynbrata (rpaduka,
SKCTIepHMeHTaTpHOr0 | TCOPMA  PANOB,  Teopuu (31)0pMyJIBI u 1\T/I.H.) }
HCCITeNOBAHMST TIPH BEpOATHOCTER u| 3. €TOJIbI peuieHuit
pereHHm MaTeMaTHYeCKOl cTaTucTuku | nuddepeHantbHbIX ypaBHEHUH,
PO ECCHOHATEHBIX npu PEIICHUH | UCCIICTOBAHMS YUCIIOBBIX "
sayau nmpodecCHOHANBHBIX 33/1a4. (YHKITMOHATBHBIX  PSIIOB, OCHOBHBIC
OIIK 3.3. JleMoHCTpHUpYET MTOJIOKEHUS TEOPUH byHKIIH
BIIaJICHUE HaBbIKAMHU KOMILJIEKCHOTO IEPEMEHHOTO.
IIPUMEHEHUS Ymern:
MaTeMaTh4yecKoro amnmapara | 1. PemaTe THUIIOBBIE MaTeMaTHYECKUE
TEOPHH PSAJIOB, TEOPUHU 3a/1auu
BEPOSATHOCTEN U 2. CaMOCTOSTEIbHO MaTeMaTHYECKU
MaTEMaTHYECKOW CTATUCTUKHU | KOPPEKTHO CTaBUTH
P PEILLICHUN €CTECTBEHHOHAYYHbIE 3a/1auy,
npodeccuoHanbHBIX 3a71a4 MPOBOJUTH CTPOTUE MATEMATHUYECKUE
paccyx1eHusl.
3. OmnepupoBatb abCTpaKTHBIMU
00BEKTaMU U KOPPEKTHO HCIOJIb30BATh




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(ko1 1 HAUMEHOBAHME)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIUi
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3ybTaThl
o0y4eHust

MaTeMaTHYeCKUe IOHATUA CUMBOJMKY
JUIsL BBIPQKEHUSI KOJIMYECTBEHHBIX U
Ka4eCTBEHHbIX OTHOILEHUH OOBEKTOB.

4. IlepeBOOUTh MHKEHEPHBIE 3a7auu C
ONUCATEIbHOIO  SI3bIKA  HAa  SA3BIK
MaTeMaTHUKH, MPUMEHITb  METOJIBI

MaTeMaTH4eCKOro aHanu3a s
pelIeHHs] MHKEHEPHBIX 33134

5. Pemats MPOCTEUTITHAN
Qg depeHraibHbIe ypaBHEHHS,
HAXOJUTh IUIOMIAN IUIOCKUX (QUIyp U
00BEMBI  Ted, OlepupoBaTh ¢
KOMILJIEKCHBIMU YHCIIaMH,
muddepeHpoBaTs GYHKIUH OJHON U
HECKOJIbKUX HEPEMEHHBIX,
KOMILJIEKCHOTO MIEPEMEHHOTO,

nuddepeHMpoBaTh U MHTEIPUPOBATh
GyHKIMM ~ OZHOH  TEepEeMEHHOH U
(YHKIIMU KOMIIJIEKCHOTO MIEPEMEHHOTO.

Baagers:

1. Metogamu MaTeMaTHYEeCKOrO
OITHCAHMUS THIIOBBIX 3aJa4 i
MHTEPIpPETALNN MOJIy4YEHHOTO
pe3yJibTara.

2. Crocobamu HarJISIIHOTO
rpaguIecKoro MpeACTaBICHUS
PE3yNbTATOB MCCIIEJOBAHUS.

3. Hasrpixkamu MIPUMEHEHUS
COBPEMEHHOTO MaTEMaTH4YSCKOTO
WHCTpYMEHTapHst JUIS perieHus
MaTEeMaTHYSCKUX 3a7a4

4, MaremaTruecKou JIOTUKOM,
HeoOxomuMot  anst  hopMHUpOBaAHHS
CYXJEHUA 1O  COOTBETCTBYIOIIUM
npoeccnoHaNbHBIM MpodIeMaM




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e

OLIEHOYHOI'0 CpeaCcTBA)

Monyns 9. Jlex 1 Juddepenunanbabie ypaBHEHUS 3 2 - -

JnddepeHnnanbHbIe MEPBOTO MOPSAJIKA: C pa3ACIAIOIINMUCS

YpaBHEHUS MEPEMEHHBIMH, OJTHOPOIHbIE, B MIOJTHBIX

muddepeHnmanax, MMaeHbIe, bepHymm

Monyns 9. Cp AHkera 3 1 3 -

Jluddepennnanpabe

ypaBHEHUS

Monyns 9. Ip1l Juddepenunanbabie ypaBHEHUS 3 2 - -

JnddepeHnnanbHbIe BTOPOTO MOPSIKA., JOIMYCKAIOIINE

ypaBHEHUs noHwxkenus nopsaaka. JJOAY u JIHIY 2-

TO TIopsiiKa

Monyns 9. Cp DneKTpoHHBIN yyeOHuK 1 3 5 6 -

JnddepennunanbHbie "IuddepeHnnanbHble ypaBHEHUS

YpaBHEHHUS HEepBOTro nopsjaka’

Monyns 9. Cp [IpomexxyTounslii TecT 1 3 2 3 - [IpomexyTounslii Tect 1

JnddepennunanbHbie

ypaBHEHUS

Monyns 9. Cp 3ananue 1, npoBepsieMoe BpyUHYIO 3 7 3 - 3ananue 1, npoBepsemoe

uddepennmanbabie BPYUHYIO

ypaBHEHHS

Monyns 9. Cp 3anaHue 2, npoBepsEMOE BPYUHYIO 3 7 3 - 3anaHue 2, IpoBepseMoe

uddepennmanbabie BPYUHYIO

ypaBHEHHS

Monyns 9. Cp DNEeKTPOHHBINA y4eOHUK 2 3 5 6 -

JnddepeHunanbHbie "InddepeHunanbHble ypaBHEHUS

ypaBHEHUS

BTOPOro nopsiika”




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 9. Cp [IpomexxyTouHbIN TECT 2 3 2 3 - [TpomexxyTOUHBIN TECT 2
Jluddepennnanpable
ypaBHCHHS
Monmyis 9. Cp 3anmanue 3, mpoBepseMoe BPYUHYIO 3 7 3 - 3amanue 3, mpoBepseMoe
JudbdepennmaibHbIe BPYUYHYIO
YpaBHECHUS
Mopyns 10. Jlek 2 Onpenenenne TBOWHOIO U ABYKPATHOTO 3 2 - -
KpaTHbie nHTETpaIBI uHTerpasioB. CBOMCTBA M BEIYHCIICHHUE

JIBOWHBIX M JIBYKPATHBIX HHTETPAJIOB.
Monyns 10. Cp OnekTpoHHbIH yueOHuK 3 "KpaTHbie 3 5 5 -
KpartHbie HHTETrpaIbl uHTerpansl. Yactp 1"
Monyns 10. Ip 2 Omnpenenenue TPOHHOTO U TPEXKPATHOTO 3 2 - -
KpaTHble HHTETpaIbl uHTerpasnioB. CBOICTBA U BHIYUCIICHHE

TPOUHBIX ¥ TPEXKPATHBIX UHTETPAJIOB.
Monyis 10. Cp OnexkTpoHHbIN yueOHuUK 4 "KpaTHble 3 5 6 -
KpartHsle nHTErpaIbI uHTerpansl. Yactp 2"
Monyns 10. Cp [TpomexxyTounblii TECT 3 3 2 3 - [TpomexxyTounslii TecT 3
KpaTHbie HHTETpaIbI
Monyis 10. Cp 3ananue 4, mpoBepseMoe BPYUHYIO 3 8 2 - 3anmanue 4, mpoBepseMoe
KpaTHbie nHTETpaIbl BPYUYHYIO
Monys 10. Cp 3amanue 5, mpoBepseMoe BPYIHYIO 3 8 3 - 3ananue S5, mpoBepsieMoe

KpaTHble HHTETpasbl

BPYUHYIO




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 11. Ip 3 Kommiekcubie uncna. [lonstue 3 2 - -
KoMriekcHbie (GYHKIIMY KOMILIEKCHOTO apryMEHTA.
uuciaa. TOKII Bunbl hyHKIHE KOMIUIEKCHOTO
aprymenra. JluddepennmpoBanue
(GYHKIIMY KOMILIEKCHOTO apryMeHTa.

Monyis 11. Cp DNEeKTPOHHBIN YIeOHUK 5 3 5 5 -
KoMruiekcHbie "KomruiekcHbie uncna U QyHKIUH
uucia. TOKII KOMILUIEKCHOT'O ITEPEMEHHOr0"
Monyns 11. Cp [TpomexyTounslii Tect 4 3 2 3 - [IpomexyTounslii Tect 4
KomrnekcHbie
yucna. TOKII
Monyns 11. Cp 3ananue 6, IpoBepsIEMOE BPYUHYIO 3 8 3 - 3ananue 6, mpoBepseMoe
KomrmnekcHbie BPYYHYIO
yucna. TOKII
Monyns 11. Cp Hrorosslit TecT 3 2 40 - Hrorosslii TecT
KoMriekcHbie
uucna. TOKIIT

ITA ITpomerxyTouHas arrectanus (3K3aMeH) 3 0,35 - -

KonTtpons |Ox3amen 3 8,65 - - Bompocsl k 3x3ameny

NeNe 1-61
Hroro:; 216 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B mucummnuue “Beicmas maremaruka. M30paHHBIE pa3fenbl  BBICIICH MaTeMaTHKH'
HCIIOJIB3YHOTCA:

TEXHOJIOTHS JIUCTAHIIMOHHOTO 00yUYEeHUs B paMKax mpoekTa «PocaucranTy;

TEXHOJIOTHS MOJIYJIbHOTO U OJIOUHO-MOTyJILHOTO 00yueHus (coaep:kaHue yueOHOro MaTepuana
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMU yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUS Pa3BUBAIOIIETO 00Y4YeHUs (IPOBEACHUE JICKIUH, TPAaKTUUYECKUX 3aHATHIH, 3a4éTa);

TexHojorus nuddepeHrpoBaHHOr0 o0yueHus (MpeasaraloTcs 3a/laHusl pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

TEXHOJIOTHSI MHTEPAKTHUBHOIO OOy4YeHHUsS (OCYIIECTBISETCS JEATEIbHOCTh C MYJIbTUMEaNa
IporpaMmmaMu, UCIOJIb30BAaHUE PECYPCOB U BO3MOXKHOCTEH MHTEepHET, KOMITbIOTEpa).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMyCsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuana, oOpaias BHHMaHHE Ha (DOPMYJIMPOBKH, PACKPBIBAIOLINE COJCpKAHHE
u3ydyaeMoil quciuiuinHbel 'Beiciias Marematuka. M30paHHBIE paszienbl BBICHIEM MaTeMaTHKH'.
XKenarensHo ocTaBiATh B pabOYMX KOHCIEKTaX MO, HAa KOTOPBIX JieNaTh IOMETKH,
NoMYEPKUBAIOINE 0COOYIO BXKHOCTh TEX WM UHBIX TEOPETUUECKUX MOTOKEHUM.

CamocrosrenbHas paboTa CTYACHTOB SIBISETCS BaKHBIM BHJIOM Y4YeOHOH A€ATENbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEINOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOIO YUacTHs.

CamocrosiTenbHass padoTa CTYIEHTOB MPEIyCMaTPUBAECT BHIIOJHEHUE HMPOMEKYTOUHBIX
TECTOB, 3aJaHUH, NMPOBEPSAEMBIX BPYYHYIO, COCTABICHHBIX M3 3a/1ad 110 TEMaM Kypca, UTOrOBOTO
TecTa Mo Kypcy, U3y4eHHE MaTepHUaoB JIEKIUNA U 3JIEKTPOHHBIX y4€OHMKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B nporecce camoctoaTenbHONW pabOThI CTYACHT MPHOOPETAET HABBIKM CaMOOPTaHU3aIINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JeSITEIbHOCTH.

B Xoze moAroToBKM K MPAKTUYECKUM 3aHATHUSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallUU ITpenogaBaTes.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHUE pellaTh 3aJaud Ha MPOWIEeHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kkypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pereHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHANbHBIA. Pemienue 3a1ay u npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CyllecTBa JaHHOW 3amaud. PemieHue 3amay ompeneinéHHOro THUMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemsi wu3yueHUs MOAyNs CTYIAEHTBHl CaMOCTOSITENIBHO BO BHEAYAMTOPHOE BpeMs
BBITIOJHSIOT 33/IaHKsI Kypca W TPOXOJAT TecTUpoBaHue ON-line. 3amanus pabothl, mpoBepsieMoit
BPYUYHYIO JTOJIKHBI ObITh BBITIOJIHEHBI aKKYPaTHO, ITOCJIEI0BATENbHO, 000CHOBAHNE PELIEHHS U OTBET
00s13aTeNIbHBI B KaX/I0OM 33JaHHH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Kox koHTpOIMpYyeMoii KOMIIeTeHIMU HaumeHnoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
1 OIIK-3.1, OIIK-3.2, OIlK-3.3 3amanus 1-6, mpoBepsieMble BPYUYHYIO.
1 OIIK-3.1, OIIK-3.2, OIIK-3.3 TectupoBanue on-line (mpomexxyTodHbie
TeCThI 1-4)

1 OIIK-3.1, OIIK-3.2, OIIK-3.3 TectupoBanue on-line (utoroseiii Tect)
1 OIIK-3.1, OIIK-3.2, OIIK-3.3 Bompocsr k sx3ameny NeNe 1-61.

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBIe VIl TEKYIIEero KOHTPOJIsA

7.2.1. 3aganue 1, npoBepsieMoe BPYYHYIO
(HauUMeHOBaHUe OYEHOUHO20 CPedCmBa)

Tunosble npuMepbI 3aaHMI

Howmep BapuanTa 3a1aHus OnpeensieTcs ¢ IOMOIIBI0 Ta0IHUIBI IO IEpBOi OykBe (paMumnu
CTYZCHTA.

Br160p BapuaHnTa 3a1aHus

byksa é’ , ];(’M’ % ra  4,4,C | E H,II ;K’O’ no|KT, | JL,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3amaua 1. [lanber nuddepeHnmanbHbie ypaBHEHUS IEPBOTO MOPSIIKA C pa3ACTITIOIINMUCS
MIEPEeMEHHBIMH U WX HaYalbHbIE yCI0BUs. HaliTh o0mue pemeHust 3TUX ypaBHEHUI U ONPeeIUTh
YACTHBIC PEIICHUSI.

Howmep E(xy,y')=0 HauansHoe F(x,y,y')=0 HauansHoe
BapHaHTa - YCIIOBHE YCIIOBHE
1 a) ¥ —yx*=0 y(0)=1 5)lL+x )y -y =0 y(0)=1
2 a) Y-y =0 y(0)=1 5)(N1+x* )y’ =y =0 y(0)=1
r_ _ _ 0) x=0,y=0
3 )Y ~yVx=0 y0)=1 y —(y+1)(x+1)=0
4 a)y'_yx\/;:o y(0)=1 6)y’sin2x—y—1=0 x=0,y=0
Ioin 2 _
5 a)y'—ycosx=0 y(0)=1 6)Y S x-y=0 y(%jzl
' ysi 0) x=0,y=0
y'—ysin x=0 —0,y=
° ) =R Y=E y'cos® x—(y+1)=0
7 a)¥ -(y+2[x-2)=0  y(0)=-1 6) 2 ~1=0 y(L)=0
8 a)y’—(y+1)cosx=0 x=0,y=0 6)xy2y'—2=0 y1)=0
9 a)y —(y+Dsinx=0  x=0,y=0 6)yxcosy-1=0 y(1)=0
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a) y'cos’ x—y=0

y(0)

=1

6)xy'— 1-y*=0

y(1)

=0

KpaTKOC OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA

3amanus,

[IPOBEPSIEMBIE  BPYYHYIO BBIIOJHAKOTCSA CTYJEHTaMH CAMOCTOSITEIBHO BO

BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMU. PemeHus 3azad Morytr ObITh
BBIMIOJIHEHBI OT PYKH B TETPaAsX B KIETKY WU HaOpaHbl ¢ MOMOIIBIO peaakTopa ¢opmyin. Bce
rpaduKy JOJKHBI OBITH MOCTPOSHBI B CUCTEME KOOpAMHAT C coOojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BBHIOJHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:
3 Ganna — 3a MPeIoCTaBICHHOE MOJIHOE U OOOCHOBAHHOE PEILICHHE 3a/1ad ¢ MPUBEAEHHBIMU

dbopmynamu ais pacuéra;

2 Oamna — MpU HAIMYMKA HEAOYETOB B PEIICHHH (OTCYTCTBUH (OPMYIT M IPOMEKYTOUHBIX

BBIYHCIICHUN );

1 Gan — mpu HaJIMYKMK IPABUIBHOTO OTBETA U OTCYTCTBUU PELICHMS 3a/1a4;

0 6ayI0B — IPU OTCYTCTBUM PELICHHUS.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHYIO

Tunosbie npuMepsbI 3aaHUH

(HaumeHosanUe OYEHOUHO2O CPeOCmBa)

Howmep BapuanTa 331241 OnpeAessieTcs: C MOMOIIBIO TaOIHUIIBI 10 TIEPBOiA OyKBE (haMIITUU

CTYJEHTA.
Br160p BapuaHTa 3a1aHus
A, D b,M B X, O
b T S . I, A 4 E,H,II AR KT J, P
yKBa 3 X IO 3 ﬂ’ 3 C b 3 3 2 ]:[ 5 2 ]_L[ 2
Nepap. |1 2 3 4 5 6 7 8 9 10

3amaua 1. Jlano nuddepennnanbHoe ypaBHEHHE TIEPBOTO MOPSIIKA U €r0 HadaJIbHbIS

YCJIOBUHS. Haiitu 06mee PEHICHUC 5TOI'0 YPABHCHUA U ONIPCACIINUTD YaCTHOC PCHICHHUC.

Howep F(xy,y)=0 HavansHoe ycioBue

BapHuaHTa

1 xy' —3y = x"e" Yo =6, %, =1

2 y'cosx+ysin x=1 Yo=2,%=0
, Yy sinx T

3 +-=— =1 X, ==
Y+ = Yo=1% =
' y T

4 -2 =-2Inx =1 x, ==
Y= Yo=1% =2
, 1

5 Xy +2y== Yo=1X%X =3

X
6 y' — Yy COS X = —COS X Yo =3,% =0
7 y' +2xy=e" sinx Yo=1%=0




8 X°y +xy+1=0 Yo =2,%=0

1
9 r_ t X=—- :5, :1
y—-yuy oS X Yo Xo
' 2y 3 1
y w+l ( + ) Yo 5 Xo

3amaua 2. Pemuth quddepeHipaibHoe ypaBHEHHE IEPBOT0 MOPSIKA.

Ne F(x,y,y')=0

1 Xy —y=x*Inx

2 Xy'+2y=Inx

3 xy' —y = x*sin x

4 Xy’ —y =arctg x

5 y' + yctg X = cos® X

6 xy' = y+xcosz¥
Xy’ —y=xlInx
xy'+y=Inx
(y*—3x)y'=y

2y

10 Xy'=y+Xxtg "

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

3anaHus, TPOBEPSIEMbIE BPYYHYIO BBINOJHSAIOTCA CTYACHTaMH CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOJIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOJAPOOHbBIE PEIICHUS
KaX/I0M 3a7a4l CO BCEMH IPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3amad MOryT OBbIThH
BBIMIOJIHEHBI OT PYKHM B TETPaAsX B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢gopmyi. Bcee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOioJieHneM MmacmTaba. B ciydae

PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TPOBEPKY (OTO BBHITOJIHEHHOTO 33/1aHHUS.

Kpurepum ouenku:

3 Ganna — 3a MpeloCTaBIEHHOE MOJIHOE U 0OOOCHOBAHHOE PELICHHE 3a/1ad ¢ MPUBEAEHHBIMU

dbopmynamu i pacyéra;

2 Gamia — Mpu HAJUYUUA HEJOUYETOB B PEIICHUU (OTCYTCTBUHU (HOPMYIT M MPOMEKYTOUHBIX

BBIYHCIICHHN );
1 6am — npu HATMYMK MPAaBUIBHOTO OTBETA U OTCYTCTBUHU PELICHHUS 3a7ay;
0 6a11710B — IpU OTCYTCTBUM PEIICHHUS.

7.2.3. 3apanue 3, npoBepsieMoe BPYYHVIO

(HauMeHoB8aHUe OYEHOUHO20 Cpedcmaa)

TunoBble npuMepbI 3a1aHNI

Howmep BapuaHTa 3a1a4u ONpeAessieTcsl C MOMOIIbIO TaOIHUIIBI 10 TIEpBOM OyKBE UMEHU
CTYJCHTA.

Bri6op BapuaHTa 3agaHus



A, © B, M B X, O
b > P ’ I, q E,HII | KT P
YKBa 3 X IO . I[, ;C , I, 3 9]—[ ) 9]—I—I -H’
Nemap. |1 2 3 4 5 6 7 8 9 10

3anaua. [lans! nugdepeHnmanbHble ypaBHEHUs BTOporo nopsiika. Haitu obuiee pemenue
ITUX YPABHEHUI.

Ne

F(x.y,y,y")=0

1

y'=2y'+5y=0

o Y'tgx=y'+1

Yy +16y'+64y =0

y'—=2y'+65y=0

. X yn _ 2yr — X3ex
11y"+12y"'=0

y"—2y'ctgx=0
4y" +3y'=0
y'—y'~6y=0

Xy —y =x%sin x
y"'+12y"+40y =0
10y"-y'=0

y"+8y'+20y =0
y'=2ytgx=0
11y"+12y"'=0

e o e I A e A A o I R A el

xy"” —y' = xarctg x
y"+2y'ctgx=0
y'+2y'—-3y=0

X yu _ yl — X3ex
y"'+3y'+2y=0
11y"+12y'=0

y'+2ytgx=0
y"+8y'+20y =0
11y"+12y'=0

y'tgx=y'+1
yH+yI_2y:O
y'—4y'+3y=0

10

A o el I A o

y"+3y'tgx=0




2. 2y”_3y!:O
3 49y"-14y'+y=0

Kpartkoe onucanue ¥ perjiaMeHT BbINOJTHEHHUS

3azaHus, TNPOBEPSIEMbIE BPYYHYIO BBINOJIHAIOTCA CTYACHTaMH CaMOCTOSITEIBHO BO
BHEAYAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOIMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
KaX/0M 3aJaydl CO BCEMH IPOMEKYTOUHBIMU BBIYMCIEHUSAMH. PemeHust 3agady Moryt ObITh
BBINOJIHEHBI OT PYKH B TETPaIsX B KJIETKY MJIM HaOpaHbl C MOMOMIBIO pernakropa ¢opmyi. Bcee
rpaduKy JOJKHBI OBITH OCTPOEHBI B CUCTEME KOOpPAMHAT ¢ coOitoJeHueM MaciTaba. B ciydae
PYKOIHMCHOTO BapHaHTa, IPUCHUIAETCS HA MPOBEPKY (HOTO BHIMTOTHEHHOTO 3a/IaHHS.

Kpurtepuu onenku:
3 Gama — 3a mIpeIOCTaBIEHHOE MOJIHOE M 00OCHOBAHHOE PEUICHUE 33/1a4 C MPUBEIEHHBIMH

dbopmynamu s pacyéra;

2 Oamna — MpU HAIMYMKA HEAOYETOB B PEIICHHH (OTCYTCTBUH (OPMYIT M IMPOMEKYTOUHBIX
BBIYHCIICHHN );

1 6amu1 — npu HAJIMYKMU TIPABWIIBHOTO OTBETA M OTCYTCTBUU PEIICHUS 3a/1a4;

0 6ay1710B — IpU OTCYTCTBUM PELICHHUS.

7.2.4. 3ananue 4, npoBepsieMoe BPYYHYVIO

(HaumeHoB8aHUe OYEHOUHO20 CPedcmBa)

Tunossle npuMepsl 3a1aHUl

Howmep BapuaHTa 3a1a41 onpeessieTcsi C MOMOIIbIO TaOIUIIbI 10 IepBOi OyKBe OTYEeCTBA
CTYICHTA.

Br10op HOMepa BapuaHTa

byksa g(D, ?{M’ % ra 4,4,C |EHITI| XK O3 | W I | K T, |J,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anaua 1. [Toctpouts 001aCTh MHTEIPUPOBAHUS, U3MEHUTH MOPSIIOK UHTETPUPOBAHUS B
WHTErpae.

No
—/3 0

1 Idx I f(x, y)dy
-2 _Jay?

4

4 X

2 Idxj f(x, y)dy
1 1

3 j'dxzj'X f(x, y)dy
(1) 2—Xy

4 _[dy _[ f(x, y)dx
0 0

5 j. dxxj.i‘ (x, y)dy
-2 x—3




0 Vx2
6 _[dx f(x, y)dy
-2 ~(x+2)
6 6-y
7 _[dy If(x, y )dx
0 y—6
2 X
8 Idx j f(x, y)dy
-1 x%-2
1 Jax
9 fax [ £(xy)dy
0 2%—x?
2 Jaxx?
10 jdx jf(x, y)dy
0 X
3agada 2. Beiuuciuth ABOMHBIC HHTETPAIbL.
Ne
cos 2xydxd D: x=1x=3y=",y=2
1 gy s2xydxdy, eciu Xx=1x y 4y 5
2 gxziyzdxdy,ecnn D: x=2,y=X,Yy=2X
3 ”XZdedy, ectu D y=0, y=«/2ax—x2
D
4 JDJ'xsin xydxdy, ecmu D: x=1,x=2,y=%,y=%
2xy . 1
5 ”4ye dxdy, ecau D.X=§, x=1Ly=Ih2y=In4
D
6 H3yexydxdy,ecnn D: x+y=0,y=0,x=1
D
7 gﬁdxdy,ecnn D:y=2x,x+y=0,x=3
1 .
8 J;;fmdxdy,ecnn D: y=3x,y=x,x=3
9 ”(8xy+18x2y2)dxdy,ecnn D: x=1y=-x%y=%x
D
10 _U(4y+3)dxdy,ecnn D: x+y=2y=0,y=4/x
D

KpaTtkoe onucanue u perjiaMeHT BbINOJIHEHHUS

3agaHus, MPOBEPSEMbIE BPYYHYIO BBINOJHSIOTCA CTYIAEHTAaMH CaMOCTOATEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOANTH B OJIAHKE OTBETOB MOJAPOOHBIE PEIICHUS
KaXIOM 3aJa4ll CO BCEMH NPOMEKYTOUHBIMH BBIUMCIICHUSMH. PemeHus 3amad MOTyT OBIThH
BBITIOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHbl C MOMOLIbIO penakropa ¢opmyn. Bcee
rpaduKu AOHKHBI OBITH IMMOCTPOCHBI B CUCTEME KOOPAHMHAT C COONMOeHreM MaciTaba. B cimydae
PYKOIHMCHOTO BapHaHTa, IPUCHUIAETCS Ha MMPOBEPKY (OTO BHINOTHEHHOTO 3aaHHS.




Kputepun onenkmn:

2 Gajuta — 3a MPEIOCTaBICHHOE TIOJIHOE U 0OOCHOBAaHHOE PEIICHHE 3aa4 C MPUBEAEHHBIMU
dbopmynamu A pacuéra;

1 Gamn — npu HAJMYUK HEJOYETOB B pemieHHH (OTCYTCTBHH (OPMYJT U MPOMEKYTOUHBIX
BBIYHCIICHHN );

(0 6ayuIOB — TIPU OTCYTCTBHH PEUICHHUS

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYIO

(HauMeHoB8aHUe OYEHOUHO20 CPedCmaa)

TunoBble npuMepsbI 3aJaHNIH

Howmep BapuanTa 3a/1a4u ONpeAesieTCsl C MOMOIIBIO TaOIHIIBI 110 TIEPBOH OYKBE OTYECTBA
CTYJCHTA.

Br160p BapuaHTa 3a1aHus

A, ®, |B,M, |B, X, O,
byksa 5 X 10 rLa|1,49C | E, H, 11 3 ULO|K T, |J,P
Nemap. |1 2 3 4 5 6 7 8 9 10

3anayva 1. [IpeoOpa3oBaTh K NOJSPHBIM KOOPAMHATAM M BBIYUCIIUTS.

No

1 H(x2+y2)2dxdy, ecmn D: x?+y?—x=0, y<x
D

2 ”xyzdxdy, ecmn D: xX*+y® <4y, y>-x
D

3 ”(X2+y2)2dxdy,ecnn D: x2+y?=4, y>0,y>—/3x
D

X 2 2

4 ———dxdy,ecru D: x*+(y-1)°=1 x>0
'[qu/xz +y?

5 Ijxy2dxdy, ecmu D: x*+y?=4x, Xx+y=0
D

6 ”w/5—x2—y2dxdy, ecrm D x°+y®=4, x*+y*=1
D

7 H 22y ~dxdy, ecmu D: x*+y?+2y=0, x>0
X2ty

8 ”(x—yz)dxdy, ecu D: X2 +y?—2x=0
D

9 ”sin VX +yldxdy, ecrm D X2 +y? > 7?, X2+y?<4rn’
D

3anaua 2. Pemuts 3agauy.

Haiitu Maccy mmacTHHKE D, €ClH IOTHOCTD 41 = TX° + 2Y,
D: x=1 y>0, y?=4x

Haittu maccy mmactuaku D, ecnu IIOTHOCTh (= x2y ,

2 2 2
D: L4Y _1 y>0, x>0




Haittu maccy nnactunku D, ecinu notHocTs 1 = 3X%Y,

3 2 2

D: x*+4y°=4=1 y=>0

4. Haittu maccy mnactunku D, ecnu miiotHocTs 1 = 3XY,
4 2 2

D: X Y _1 y>0, x>0

-+ =
100 25

5 Haytu maccy mimactunku D, ecinu INIOTHOCTD pff = ——,
X+y

D: y—x=0, y-2x=0, x=2

Haittu mMaccy nnactunku D, ecinu notHocts 1 = 3X%y?,

6
D: xy=4, x+y+5=0

7 Haiitn maccy mnactunku D, ecnu miIoTHOCTh (4 = 2 Xy,
D: y=x*, x=0, y=2-x

3 Haiitu maccy mactunku D, ecu mioTHOCTh (1= XY,
D: y=3x, x=3y, x+y=4

9 Haiitu maccy nnactunku D, ecm mnotHocTts 1 = 3X°Y?,
D: x*+4y*=4, y>0, x>0

10 Haiitn maccy mnactunku D, eciau minoTHOCTh p=3X+ Y,

D: y=2x, x=2y, xy=2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

3a)1aH1/1$1, MMPOBEPACMBIC BPYYHYIO BBIIIOJHAKOTCA CTyACHTaMU CaMOCTOATCIIBHO BO
BHEAYJAUTOPHOE BPEMsl, IIPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH TIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3agaa4 MOT'YyT OBITH
BBITIOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakTopa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM Macmraba. B ciydae
PYKOIMCHOT'O BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (POTO BHINOTHEHHOTO 3aJaHHSL.

Kputepun onenkmn:

3 Ganna — 3a MPeOCTABIEHHOE MOJIHOE U OOOCHOBAHHOE PEILIEHHE 3a/1ad ¢ MPUBEAEHHBIMU
dopmymnamu ais pacuéra;

2 Gamia — Npu HaJUYUUA HEJOUYETOB B pPEIICHUH (OTCYTCTBUHU (HOPMYIT M MPOMEKYTOUHBIX
BBIYHCIICHHN );

1 Gann — mpu HaJIMYKK IPABUILHOTO OTBETA M OTCYTCTBUU PELICHMS 3a/1a4;

0 6anmIoB — Npu OTCYTCTBUH PEILICHHS.

7.2.6. 3aganue 6, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHOYHO20 CPeocmsa)

Tunossle npuMepsl 3a1aHU

Howmep BapuanTa 3a1aun onpeensiercs ¢ HTOMOIIbI0 TaOIHIIbI IO TepBoi OykBe pamMuinu
CTYJEHTA.

Br160p BapuaHnTa 3a1aHus

Byksa g’q” ];(’M’ }% ,A|0,4,C|EHII éK’O’ W1 | K, T, 10 | JI, P
Negap. |1 2 3 4 |5 6 7 8 9 10

3agayva 1. HaiiTu MOyJib M TJIaBHOE 3HAYEHUE apTyMEHTa KOMIUIEKCHBIX YUCEJ, 3aM1CaTh
3TO YUCJIO B TPUTOHOMETPUUYECKON U MOKa3aTeNIbHOU (hopMax.




No DyHKIUU
1 z=4+3i
2 z=3-4j
3 z=—7+3i
4 z=4-3i
5 1=-2-2i
6 1=-2+2i
7 z=2-5i
8 z=1-i
9 z=1+i
10 z=-1-i
3agada 2. Beruucnure.
No
40
(LHJEJ
1 2) 1-i
6)§/__i'3 —i
(—2+2i}2
2 a) -1-2i
6) 3\/1—i -3 1-i
(—1+ 2ij2
3 a) -1-2i
6)%1+i-¥1+i
(—1+ 2ij6
4 a) -1-2i
6) 3\/—1+i -3\/—1+i
(—1+i)6
5 a) -1-2i
5 44
6

(—1+if
-1




6) 32+2i-32+2i

( 1+i )6
\—1-2i

-
6) ¥-2+2i-3-2+2
( ~1+2i T
8 a) -1-2i
6 Y-2-2i-¥-2-2
40
(1+ iv2 J
9 2) —-1-1
6 V-3-3-3-3-3i
40
(1 + h/gJ
10 %) 1-i
6) Y-3+3i-Y-3+3
3anmada 3. Hailiqute 3HaueHne NEHCTBUTENBHON U MHUMO YacTel GyHKIUH.
Ne DyHKIHA, OTPE3OK
1 w=1-i-7°
2 w=17+i-7°
3 w=17—i
4 w=1-17°
5 W= i
Z
6 w=7-2°
7 w=e"’
8 = 1
Z
9 = z
z
10 ®=7%+i
3anava 4. Jlana pyHKIus @ = z-7%. Haiity 3HaueHue (GYHKIIUM NpU 33JaHHOM 3HAYEHHH Z.
Ne DyHKIMHU




1

z2=4+3i
2 7=-7-3i
3 z2=-7+3i
: 2=4-3i
> 7= 242
6 7=-2-2i
[ z=2-5i
8 z=1-i
9 z=1+I
10 z=-1-i

3anava 5. Haiitu Ln z.
Ne z
1 [
2 —i
3 -1-1
4 3-2i
5 2-2i
6 2+2i
7 44
8 —4 -4
9 5-5i
10 -5+5i

3amaua 6. [Tonw3ysce yenosusimu Ko — Pumana, BBISICHUTS, SIBISETCS T () YHKITHS a)(z)
muddepeHpyeMoit XoTs Obl B OJHON TOUKE.

Ne NHurerpaist

l COZE-Z




2 w=|-z

3 0=z-7"
4 w=1

5 w=1-Rez
6 w=|7-Rez
7 w=1-1

8 w=|7-Imz
9 w=2-Imz
10 @=2"+

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

3a)1aH1/1$1, MMPOBEPACMBIC BPYYHYIO BBIIIOJHAKOTCA CTyACHTaMU CaMOCTOATCIIBHO BO
BHEAYJAUTOPHOE BpEMsl, IPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHUCIICHHUAMU. Pemenns 3aga4 MOT'YyT OBITH
BBITOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHbl ¢ MOMOLIbIO penakTropa ¢opmyn. Bee
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM Macmraba. B ciydae
PYKOIMCHOTO BApHAHTA, IPUCHUIAETCS Ha MPOBEPKY (POTO BHINOTHEHHOTO 33 JaHHSL.

Kpurepun onenkmn:

3 Ganna — 3a MPeOCTaBIEHHOE MOJIHOE U OOOCHOBAHHOE PELIEHHE 3a/1ad ¢ MPUBEAEHHBIMU
dopmymnamu ams pacuéra,

2 Gamia — Mpu HaJUYUKA HEJOUYETOB B PEIICHUU (OTCYTCTBUHU (HOPMYIT M MPOMEKYTOUHBIX
BBIYHCIICHHN );

1 Gann — mpu HaJIMYKK IPABUILHOTO OTBETA M OTCYTCTBUU PELICHMS 3a/1a4;

0 6anmIoB — Npu OTCYTCTBUH PEILICHHS.

7.2.7. TunoBble BONPOCHI U3 0AHKA TECTOBBIX 3a[aHUH [JIsI MPOMEKYTOYHOr0 H
UTOTOBOI'o TCCTUPOBAHUSA

3aganue Nel

JuddepenunansHoe ypaBHeHHE 1-ro MopsaaKka CHMBOJIMYECKH 3alIUCHIBACTCS B BUJIE

Bbl6Cpl/l'l‘C OJHH U3 4 BAPHUAHTOB OTBCTA:



F(X! Y, y') =0

F(x,y,y,y") =0
F(y,y,y")=0
F(x,y,y") =0

3aganue No2

YactubiM perienueM auddepeHnnaibHoro ypaBHeHus 1-ro nopsaka sapisercs QyHKIus

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

y= ¢(X!C1'Cz)
y=p(x,Y,c)
y =p(x.¢/,c5)

y =o(x,c;)

3ananmne Ne3

JuddepennranbHble ypaBHEHUS CBA3BIBAIOT

BI)I6€pI/IT€ HECKOJILKO u3 4 BAapUAaHTOB OTBCTA:

HE3aBUCHMYIO IEPEMEHHYIO U UCKOMYIO () YHKIHIO
UCKOMYIO (DYHKIIMIO U €€ TIPOU3BOTHYIO
HE3aBUCHMYIO ITEPEMEHHYI0, UCKOMYIO (DYHKIIMIO U €€ TIPOU3BOTHYIO

MIPOU3BOIHBIE (PYHKIIUU PA3IUUYHBIX [TOPSIKOB

3aganne Ned

CrangaptHyio popmy 3amnucu Y +PM)Y+Q(X) =0 yyeer YpaBHEHUE

BriOepute onvH U3 4 BApUaHTOB OTBETA:!

C Pa3ACISIONTUMHUCS TTIEPEMEHHBIMHU
JINHEHOe

OJTHOPOJTHOE



bepnymm

3aganue Ne5

Pemennem nuddepeHanb-HOro ypaBHEHUS SIBISIETCS

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

quciio

byHKIUS

MPOU3BOIHAS (PYHKIIMU

apryMeHT (QyHKIHH

3aganne Ne6

[Topsinxom nuddepeHmanibHOro ypaBHEHUS Ha3bIBACTCS

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

HAUBBICIIUHN MOPSAOK MIPOU3BOIHON (pyHKIIUN
HaWBBICIITUHN TTOPSJIOK MEPEMEHHOMN X
HaWBBICITUH TTOPSAIOK (PYHKITUH y

YUCIIO MPOU3BOJHBIX, BXOAAIINX B YPABHCHUC

3aganmne Ne7

X=1u

v
C nomol1pI0 NoICTaHOBKU pemaercs AuddepeHnnanbHoe ypaBHEHUE

BI)I6€pI/ITC HECKOJILKO u3 4 BAapUAaHTOB OTBCTA:

C pa3IeNAIOIUMHUCS TEPEMEHHBIMU
JIMHENHOE

OJHOPOJHOE

bepnynnu

3amanne Ne8
y

JuddepenunansHoe ypaBHEHUE BUAA X sBnsieTcs ypaBHEHHEM

Bribepute oauH U3 4 BApUaHTOB OTBETA:

C pasacCIAIOIMUMHUCA IIEPEMCHHBIMU



OJTHOPOJTHOE
B MOJTHBIX A depeHiuanax

JIMHENHOE

3apanne Ne9

HuddepenunansHoe ypaBHEHHE BUAa P(x)Qu(y Jax + P, (x)Q,(y )dy =0 ABIISIETCS
ypaBHEHUEM

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

C pa3IeNsIONIMMHUCS TIEPEMEHHBIMU
OJTHOPOJTHBIM
B NOJHBIX AuddepeHnnanax

JIMHEHHBIM

3amanue Nel(

JuddepenumanpsHoe ypaBHEHHE IEPBOTO MOPSAIKA PEIIAETCS C TOMOLIBIO

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

OJTHOKPATHOTO MHTETPUPOBAHUS
Qg pepeHIMpoBaHUs
JIBYKPAaTHOTO MHTETPUPOBAHUS

JIBYKpaTHOTO AuddepeHInpoBaHUS

3amanue Nell

JudpepeHnuanbHOe ypaBHEHHE BUIA P0G y)dx+ Q06 y)dy =0 gpgeres ypaBHEHHEM

BriOepute onuH U3 4 BapraHTOB OTBETA:!

C pa3IeISIONIMMHUCS TIEPEMEHHBIMA
OJTHOPOTHBIM
B NOJHBIX AuddepeHnnanax

JINHEHHBIM



3amanne Nel2

=u
pelaeTcss ypaBHEHUE

y
X

C ITOMOIIIBIO TOACTAHOBKHA

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

C pasacCiIdromuMUCA ICPEMCHHBIMHU
OIHOPOJHOE

B NOJHBIX AuddepeHnnanax

JIMHEHOoe
3amanue Nel3
Yt (xdx
Juddepennnanbaoe ypaBHEHHE BUIA f(y) SIBJIIETCS YpaBHEHUEM

Bribepute oauH 13 4 BapuaHTOB OTBETA!

C pa3IeNSIONIMMUCS TIEPEMEHHBIMA
OJTHOPOJTHOE
B NOJHBIX AuddepeHnnanax

JIMHENHOE

3aganue Neldq

OO6umm pemeHreM auddepeHnnanbHOro ypaBHeHHs 1-0ro nopsiika sBisiercss GyHKIus

BriOepute onuH U3 4 BapraHTOB OTBETA:!

y="f(xy)
y = o(x,c)
y=9(X,c,)
y=o(X)

3aganue Nel5s



Ecnu npn yMHOKEHUH Ka)KJI0T0 apryMeHTa ()yHKIIMU Ha TPOU3BOJIbHBIA MHOXKHTEb A BCS

ﬂ“’T_e' f(A-x,A-y)=A"-f(xy)

GYHKIMST YMHOXKAETCS Ha , TO 3T0 — T depeHnrnaILHOe

ypaBHEHUE

BriOepute onuH U3 4 BapuaHTOB OTBETA!

C pa3JeIOUIMMHUCS TIEPEMEHHBIMU
OJTHOPOJTHOE
B NOJHBIX AuddepeHnnanax

JIMHENHOE



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne

wn Bonpocsl k 3Kk3aMeny

1 Kakue ypaBHeHus Ha3biBatoTcs nuddepennnansasiMu. [lpumep.

2 Yro Ha3bpIBalOT pemieHneM auddeperunanbHoro ypasaenus. [Ipumep

3 UTo Ha3bIBAIOT HAYAJBHBIMH YCIOBHIMU s ¢ depeHimansHoro ypasHenus. [lpumep

4 UTto Ha3bIBAIOT OOIMM penieHueM ams AudQepeHnanbHoro ypaBHeHus (n-oro nopsijaka)

) Teopema Komm o cymecrBoBanun pemenus anddepeHnuanibHoro ypaBHeHUs 1-oro
nopsiika

6 Juddepennunanbuple ypaBHeHHs 1-0r0 nopsKa ¢ pa3AessiFoIuMUCs IEPEMEHHBIMMU.

7 Omnopoxansie /1Y 1-ro mopsiaka.

8 Jluneitnwie JIY 1-ro nopska.

9 VYpasuenus bepnysm.

10 | YpaBuenus B noaHbix nuddepenimanax

11 | Ypasuenus Jlarpamxka u Kiepo.

12 | TuddepeHunanbrbie ypaBHEHUS 2-0T0 MOPAIKA, JOMYCKAIOLUE NOHWKEHNE MopsAaKa 1-oro
TUTIA U METOJ OTHICKaHHS UX PEUICHHUSI.

13 | duddepeHnmanbrbie ypaBHEHUS 2-0T0 MOPSIKA, JOMYCKAIOIINE TOHMKEHUE MTOPSIKA 2-0T0
TUIIA U METOJ OTHICKaHHS UX PELICHHUS.

14 | JuddepenunanbHble ypaBHEHUS 2-0T0 MOPSJIKA, JOMYCKAIOIINE MOHKEHUE MopsiiKa 3-ero
TUIA U METOJ OTHICKaHHS UX PELICHHUS.

15 | Jluneitnsle ogHOpOaHBIE nU(pepeHInaNbHbIE YpaBHEHUS N-0TO IMOPSJIKA, CBOWCTBA €ro
peLIeHui.

16 | Ctpykrypa obmiero pemenwust JJIOJIY n-oro nopsinka.

17 | Onpenenenue IMHEWHOW 3aBUCUMOCTH (QYHKUUH. YCIOBHUS JTUHEHHOM 3aBUCHUMOCTH H
JIMHEIHON HEe3aBUCUMOCTH JBYX QYHKIUI.

18 | Onpenenurtens BpoHCKOro u ero cBOMCTBaA.

19 | Jluneitnble oqHOpOAHBIE AU PepeHIInanbHbIe YpaBHEHUS BTOPOTO MOPSJIKA C TOCTOSIHHBIMU
K03 dULIEeHTaMH.

20 | CtpykTypa oOLIero pemeHus: JUHEHHBIX OJHOPOAHBIX Au(depeHInanbHbIX YpaBHEHUS
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 puiinenTamu.

21 | XapakTepUCTHUECKOE YpaBHEHUE Ui JIMHEWHBIX OJHOPOJHBIX AuddepeHInanbHbIX
ypaBHEHHsI BTOPOTO MOPsAKA C TOCTOSHHBIMU K03 unmenramu.

22 | Bug obmero pemieHus JUHEHHBIX OJHOPOAHBIX AU(QepeHInaTbHbIX YPaBHEHUS BTOPOTO
mopsiika € TOCTOSIHHBIMH Ko dummeHnramMmu s ciiydaeB, KOrJa  KOPHH
XapaKTEePUCTHYECKOTO YPAaBHEHUS ICHCTBUTEIIbHbIE Pa3JIMYHbIC YHCTIA.

23 | Bug obmiero pemnieHds TMHEWHBIX OJHOPOAHBIX AH(QepeHINaTbHBIX YPaBHEHHS BTOPOTO
nopsiika € IMOCTOSIHHBIMM — Ko3(dduumeHtamMmum  [uis  ciiyyaeB, KOTrJa  KOPHH
XapaKTePUCTHUECKOTO YPAaBHEHHUS ICHCTBUTEIHHBIE OJIMHAKOBBIC YHCIIA.

24 | Bug ob1ero pemieHus JUHEHHBIX OJHOPOAHBIX AU(QepeHInanbHbIX YPaBHEHUS BTOPOTO
nopsiika € IMOCTOSIHHBIMM  Ko3(duumeHtamMmum Ui cilyyaeB, KOrja  KOPHHU
XapaKTEePUCTHYECKOTO YPABHEHUSI KOMIIJICKCHBIC YHCTIA.

25 | Jlunerinpie HEOTHOPOAHBIC MU (DG EepeHITNATBHBIC YPaBHEHUS N-0T0 MOPSIKA.

26 | CtpykTypa oOIIero penieHus JHHEHHBIX HEOTHOPOIHBIX U] depeHITMaNbHBIX YPaBHEHUS N-
Oro MOpS/IKA.




27 | Merox Bapuanuy NPOU3BOJBHBIX IOCTOSHHBIX Ui OTBICKAHUS YAaCTHOTO PpEIICHUS
JMHEWHOTO HEOJHOPOAHOTO MG PEpEeHIINATBLHOTO YPABHEHUSI BTOPOTO HOPSIJIKA.

28 | IlpaBas wyacth cnemuanpHoro Buma JIHJY 2-oro mopsaka ¢ MOCTOSHHBIMHU
KOd(QPHUIHEHTAMH.

29 | Merox HeomnpedeneHHbIX KOA((UIMEHTOB JJIi OTBICKAHUS YAaCTHOIO  PEIIEHUs
HEOJJHOPOAHOTO JIMHEHHOTO AuddepeHInanIbHOro ypaBHEHHsI BTOPOrO MOPsiIKa ¢ MPaBoOi
YaCThIO CIELUAIBHOIO BUJIA.

30 | ITonsarue unTerpambHoOi cymMmmbl GyHkuuu f(X,y) 3agaHHOM HA 1ByMepHO# obnactu D

31 | JIBOitHOW MHTETpaAT U €r0 FT€OMETPUUSCKHUI CMBICI.

32 | CoiicTBa BOWHOTO MHTETpaIA

33 | ABykpatHblii uHTerpan. CBOHCTBA JBYKPATHBIX HHTETPAJIOB.

34 | Beluuciienue JBOWHOrO HHTErpaja ¢ HOMOIIbIO ABYKPATHOTO.

35 | Beruuciienre ABOWHOTO MHTETpalia B IPSIMOYTOJILHOM CHCTEME KOOPIMHAT.

36 | Beruuciienue JBOMHOr0 HHTErpaja B MOJSIPHOM cucTeMe KOOpIMHaT.

37 | Beruucnenue miomazei miockux Guryp 1 00beMoB TeJI C ITOMOUIBIO IBOMHOTO MHTETpaja.

38 | Beluucienue Macchl IJIACTUHKM, KOOPIAMHAT HEHTPA TSKECTH INIOCKON (UTYpBHI.

39 | Ilonsrue unTerpanpHoil cymmbl GyHKIUY f(X,y,Z) 3aJaHHOM HA TPEXMEPHOI 061acTH

40 | TpoiiHO# MHTETpAJ, CBOMCTBA TPOMHBIX HHTETPAJIOB.

41 | TpoiiHOI HHTErpall U €ro GU3NICCKUN CMBICII.

42 | Tpexxparusiid uaTerpas. CBOCTBa TPEXKPATHOTO HHTETpaIa.

43 | CBs3b TPOMHOIO U TPEXKPATHOI'O MHTErpaa.

44 | BpluucieHue TpOMHOro MHTErpaja B IPSIMOYTOJIbHONW CUCTEME KOOPIMHAT.

45 | Bpruncnenue TpOHHOIO MHTErpaia B IMJIMHAPHUECKUX KOOPIUHATAX.

46 | Beruncnenue TpoHHOrO HHTErpaia B ChepuuecKUX KOOpHHATAX.

47 | Beruuciaenue o0beMa Tesa ¢ MOMOIIBI0 TPOMHOTO MHTETpasia

48 | BpruncneHnue Macchl Tella ¢ MOMOIIBIO TPOMHOI0 MHTEerpaa

49 | Beruncienue KOOPJMHAT IIEHTPA Macc ¢ IIOMOIIbIO0 TPOWHOTO WHTETpaja

50 | Onpenenenue KOMILIEKCHOTO yncia. KoMmniekcHas mIocKOCTb.

51 | JleiicTBYS HaJl KOMIUIEKCHBIMU YUCJIAMH B aJiredpandeckoit opme.

52 | Tpuronomerpuyeckas popMa KOMIUIEKCHOTO YHCTIA.

53 | JlelicTBUs HaJl KOMIUIEKCHBIMU YHCIaMU B TPUTOHOMETPUUECKOM hopme.

54 | TlokaszaTenbHas (hopMa KOMIUIEKCHOTO YHCIIA.

55 | JlelicTBUs HaJl KOMIUIEKCHBIMH YHMCIaMHU B TIOKa3aTeNbHOM (opme.

56 | [lonsaTre QyHKIMH KOMITICKCHOTO MTEPEMEHHOTO.

57 | Crenennas u nokasarensHast @KII. CoiicTBa pyHKINI.

58 | Tpuronomerpuueckre OKII. CpoiicTsa.

59 | O6parsbie Tpuronomerpudeckre OKII.

60 | Jlorapudmuueckas PKII. CpoiicTsa.

61 | Auddepernmmposanme OKII. Ycenosus Komu-Pumana.

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

dopma
Cemectp NpoBeAeHIst Kpurtepuu u HOpMbI OLlEHKH
MPOMEKYTOYHOM
aTTecTaliu

Crynent Habpan 85 u 6omee

3 OK3aMeH «OTJIMYHOY 0aJIoB 1O pe3yabTaTaM OCBOCHUS
Kypca




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

Crynent nHabpan or 70 go 84
«XOPOLIOY 0aJUIoB MO pe3yabTaTaM OCBOCHHS

Kypca

Cryaent nHabpan or 55 mo 69
«yIIOBJICTBOPUTEILHO» | 0OAJUIOB 1O pe3y/ibTaTaM OCBOCHUS

Kypca

Crynent Habpan MeHee 55 6aioB

«HEYOOBJICTBOPUTECIBHOY
110 pE3yJjibTaTaM OCBOCHUA KypcCa




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoauuecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

FO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mocodue

2019

ObC
«ZNANIUM.COM»

Herrsapesa O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

OBC
«ZNANIUM.COM»




Tun (yueOHuK, yueoHOe

KosanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NH®PA-M, 2019. — 372 c. — (Bsicmee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- Hay*Hon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'ox u3panus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IBC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / «Jlanb»
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JOCTYMa: JUIsl aBTOPH3. TOJIb30BaTeNei
2 | ©@wmnoa E.E., CepreeBa | Maremartuka: YueOnoe nocodue / E.E. YyeOHoe mocobue 2015 3bC
J.B., Cnob6oxackas U.H. ®ununosa, [[.B. Cepreesa, «ZNANIUM.COM»
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoHo- Hay-ion
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) TI'ox m3panus ounoaunorexe /
n/n MeTOoN4YecKoe nmocodue,
HpPAKTHEYM, 1p.) HaunmeHoBanue
P > AP- 9BC
https://new.znanium.com/catalog/product/89
9484
3 | Benmoycosa B. 1., Bricirast matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC

EpmakoBa I'. M.,
Muxanesa M. M. [u ap.].

nocobue / B. U. benoycosa, I'. M.
Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH

«IPRbooks»




8.3. Ilepeuenb mpogeccHOHATBbHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DaekTpoHHBIH pecypc] : KOJJIEKIHsS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

] PekBU3MTHI 10TOB
N HaumenoBanmue I1O GBI J1oroBopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA

N/ | MPaKTHYECKHX U Ja00paTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

Aynuropus BeOKOH(pEpEeHIIUH. DKpaH TEJIEBU3UOHHBIN, HIUPMBI,
YueOHast ayAuTOpHs AJIs IPOBEICHUS 3aHITHI | TPOKEKTOP Ha ITaTUBE. CTOI
JIEKIIMOHHOTO TUMA. YueOHas ayAuTOpus JUIsl | TPEo1aBaTeIbCKUH, CTYJIbA
MPOBEICHUS 3aHATHH CEMHHAPCKOTO THIIA. | IPEToIaBaTeIbCKHUE. , Tpancnapant-

VYuebHast ~ ayauTopus UL KYpCOBOIO | IEpeTsKKA, CHCTEMHBIH OJIOK.
1 | mpoektupoBaHusi (BBIIOJHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCYNIbTallMii  YdueOHas ayauTopus s
NIPOBE/ICHUS 3aHATHHA TEKYIIEro KOHTPOJIS U
npomexxyrounoit arrectanuu. (YJIK-807).

2 [Tomemenue st caMOCTOSATENBHONH pa0oThl | CTOJBI YYCHHUECKHE, CTYIIbs YICHHYECKHE,
cryaenros (I'-401). I1K c Beixogom B cetb MHTEpHET
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