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Cpok neiicTBHs padoueii mporpaMMbl AUCHUILUIMHBI 10 «_ 31 » 12 2024 1.

COI''TACOBAHO
3asenyrommii kabeapor "XuMmudeckas TEXHOJIOTHA U pecypcocOepexenue”
« » 20 I. M.B. KpaBnosa
(noonucy) (U.0. Damunus)
YTBEPXJIEHA

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokoi 3aceaanus Ne2 ot 09.09.2020 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
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"Beiciiast Maremaruka 1", "Beiciiag maremaruka 2",

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAHHOW JUCIUIUIMHBI HEOOXOJIMMO KaK
npeamectpyromee: "Ousnka", "Mexanuka'".

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1
JIMCUMIUTMHBI ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercs MaHHas TUCIUILIMHA!
"Briciiasg marematuka 1", "Briciias marematuka 2",

JIMCUMIUTUHBIL U TIPAKTHKH, ISl KOTOPBIX OCBOCHWE JAHHOM NUCHUIUIMHBI HEOOXOAUMO Kak
npeamectBytomee: "Ousnka", "MHxeHepHas U KOMIbIOTepHast rpaduka’.

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUs

MOAXO/ 1715l PEIICHUS
IIOCTABJIEHHBIX 3a/1a4

pamkupyer HHPOPMAIIHIO,
TpeOyeMylo i pelIeHus
MOCTaBIIEHHOW 3a/1a4u

dopmupyemble U Nuaukaropsl
KOHTPOJINpyeMble HOCTHKCHH S ITnanupyembie pe3yJbTaThl
KOMIIEeTeHIIUH KOMIIeTeHI U o0y4eHHUs
(K0 M1 HAUMEHOBaHHE) (K01 1 HAUMEHOBAHHE)
YK-1. Cnocoben YK-1.1. AHanusupyet | 3HaThb:
OCYILIECTBIISATH TIOUCK, 3ajauy, BbIJIETISS ee | - [IpuHIUIBI U METOABI aHANIN3A U
KPUTHUYECKHUI aHAIU3 U 0a30Bble  COCTaBIAIOLIME. | CUHTE3a HH(POPMALIUH.
CHHTE3 HH(pOpMaIny, Omnpenenser, YMmeTs:
MIPUMEHSITh CUCTEMHBIN HUHTEPIPETUPYET U | - [IpyMeHATh NPUHIMITBI U METOJIBI

aHaJlM3a U CUHTe3a UH(OpMalnH;

- 'pamoTHO, orUYHO,
apryMEHTHPOBAHHO ()OPMHUPOBATH
COOCTBEHHBIE CYKJICHUS U OIEHKU.
- PemaTe THIIOBBIE MATEMATHYECKHE
3aaun; 00pabaTeIBaTh U
aHAJTM3WPOBATH JIAHHBIC.

Brnanets:

- HpaKTI/I‘IeCKI/IMI/I HaBbIKaMU aHAJIN3a
U CHHTe3a HH(pOpMAIUH.

- HaBbIKaMu mprMeHEHUs
COBPEMEHHOTO MaTEeMaTHYECKOTO
HHCTPYMEHTAPUS JIUIS PEIICHUS
MMOCTABJICHHBIX 33J1a4; CIIOCOOHOCTHIO
K 00001IeHNI0, aHATTU3Y,




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTHKEHUSI
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

BOCHPUATHIO HH(OPMALIUH,
MMOCTAaHOBKH LI€JIU U BBIOOPY MyTel e€
JIOCTHKEHHUSI.

OIIK-2. Cnocoben
UCIIOJIb30BATh
MaTeMaTHYECKHE,
¢dbusznveckue, GU3MKO-
XUMHAYECKHE, XUMUYECKUE
METOJIbI JIJIsl PEILICHHSI
3a11a4 MpodecCHOHATBHON
JeSITEeIIbHOCTH

OIIK-2.1. Ymeer
MIPOBOANTH aHaJIN3
GbyHKIUH, pears
OCHOBHBIC 33/1a4l TEOPUHU
BEPOSITHOCTH u
MaTeMaTH4ecKon
CTaTHCTHUKH, pemiarh
YpaBHEHUSI M  CHUCTEMBI
Qg depeHIraTbHbIX

yYpaBHEHUI IPUMEHHUTEIHEHO
K peaJbHBIM IpOIEccaM,

IIPpUMCHATDH
MAaTCMaTHYCCKUC MCTO/bI
Iopu  pCIICHHUHW  THUIIOBBIX

npoeCCHOHATFHBIX 3314

3HaTh:

- OCHOBHBIE MOHATHS U METOMbI
MaTEMaTHUYECKOI 0 aHaJIu3a,
JUHEWHON anreOpsl U TE€OMETPHH,
TEOpUn Qg depeHInanbHbIX
YpPaBHEHUM, TEOPUU BEPOSATHOCTEN U

MaTeMaTHU4eCcKOn CTaTUCTUKH,
UCTOJNB3YIOUIUXCS NPU  U3YYEHUU
CHEeIUaJIbHBIX JVICIIATUTHH;
CTPYKTYpPY COBPEMEHHOM

MaT€MaTUuKH, IOHHMATh CYThb 3aJay
KaXXa0ro #Mu3 OCHOBHBIX Pa3aciioB

MaTE€MaTHKH, IIPEACTABIIATh
B3aUMOCBS3b PA3JECIIOB MATEMATUKH C
THIIOBBIMU poeCCHOHATLHBIMU

3aJla4yaMi; METOJOJIOTHUIO U TMPHEMbI
ajanTald MaTeMaTUYECKUX 3HAHUIN
K BO3MOYKHOCTHM MX HCIOJIb30BaHUS
MpuU  TIOCTAHOBKE H  pEUICHUU
npoecCHOHANBHBIX 3a]1au.

YMeTs:

- Hcnonwn3oBarh MaTeMaTHUYeCKUM
SI3bIK 1 MAaTEMaTUYECKYK) CUMBOJIUKY
npu IIPUMEHEHNUH 3aKOHOB
€CTECTBEHHOHAYYHbIX AUCUUIUINH B
po(ecCHOHANBEHOM e TENbHOCTH

Bnaners:

- MaTreMaTH4eCKUMU u
KOJIUYECTBEHHBIMHU METOJaMH
peLeHus THUIIOBBIX 3a/ad;
MaTeMaTHYECKOU JIOTUKOM,
HeoOxomuMoi  JIst  OopMHUpPOBAHUS
CYXJEHUU 1O COOTBETCTBYIOUIUM
npodeccHoHANBEHBIM MPOOIeMaM

- HaBpikamu mpoBe1eHUsI YU CIEHHOTO
pacuera W aHaJIM3a TOJYYEHHOIO
pELICHHUS; HaBBIKAMH
CaMOCTOSITENILHOTO TPHOOpETEeHUsT U
nepeayn HOBBIX 3HAHUM, CBS3aHHBIX
C HCOOJb30BaHHMEM MAaT€MaTHKU B
HCCIICTOBAHUSIX.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

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. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 - -
Jluddepennnanpable NIEPBOIO MOPSIKA.
ypaBHEHUS
Monyns 9. Ip1l Pemienue /1Y 1 nopsiaka 3 2 - -
Jluddepennnanpabie
ypaBHEHUS
Monyns 9. Jlek 2 Juddepenunanbabie ypaBHEHUS 3 2 - -
JuddepeHnnanbHbIe BTOPOTO MOPSIKA., JOIMYCKAIOIINE
YpaBHEHUS noHmwxeHus nopanaka. JJOAY 2-ro
nopsiika
Monyns 9. IIp2 Pemenue /1Y 2 nopsaxa 3 2 - -
JnddepennunanbHbie
ypaBHEHUS
Monyns 9. Cp JIHY 2-ro nopsiaka. Meron Ditnepa, 3 2 - -
JnddepenunanbHbie Meron Jlarpanxa.
YpaBHEHUS
Monayns 9. Ilp 3 Pemenne JIHY 2-ro nopsaxka. 3 2 - -
JnddepeHunanbHbie
YpaBHEHUS
Momyns 9. Cp Nzyuenue temsl "Auddepenunanbubie 3 67 - 46 3ananus 1-3,
JluddepennunanbHbie ypaBHEeHHS" MpoBEpsieMble BPYUHYIO,
YpaBHECHUS Tectuposanwue on-line

(TpOMEKYTOUHBIE TECTHI
1-2, UTOTOBBII TECT)




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)
Moayis 10. Cp OnpeneneHue ABOMHOTO U IBYKPaTHOTO 3 2 - -
KpaTtHbie nHTErpansl uHTerpanoB. CBoiCTBa IBOMHBIX U
JIBYKPATHBIX UHTETpaioB. Beruncienue
JIBOMHBIX UHTETPAJIOB B NIPSMOYTOJIbHOU
CUCTEME KOOpJIUHAT
Monyis 10. IIp 4 Boruncnenue 1BOMHBIX HHTETPAJIOB B 3 2 - -
KpaTHble HHTETrpaibl MOJIIPHON CUCTEME KOOpIUHAT
Monyns 10. Cp OrnpezenieHne TPOMHOTO U TPEXKPATHOTO 3 2 - -
KpaTHble MHTETrpasbl uHTerpanoB. CBOWCTBa TPOMHBIX U
TPEXKpPATHBIX UHTErpajioB. Boruncinenue
TPOMHBIX UHTETPAJIOB B IPSMOYTOJIbHOU
CUCTEME KOOpJUHAT
Monyis 10. Cp I'eomerpuueckue u puznveckue 3 2 - -
KpaTHbie uHTErpasib MPUJIOKEHUS KPaTHBIX MHTErPajioB
Monyns 10. Cp N3yuenne tembl «KpaTHble HHTETPAJIBD» 3 70 70 3ananus 4-5,
KpaTHble HHTETpaIbl [IPOBEPSIEMBIE BPYUHYIO,
Tectuposanwue on-line
(MpOoMeXXyTOUHBIH TecT 3,
MTOTOBBIN TECT)
Monyns 11. Cp Anrebpanueckasi, TPUrOHOMETPHUYECKast 3 2 - -
KomrmuiekcHbie U TI0Ka3aTesbHas (hopMa KOMILJIEKCHOTO
urcia. TOKII yrcaa. JeiicTBUA HaJ KOMILICKCHBIMHU
yucnamu. [lonarue pyHKuu
KOMIUIEKCHOTO apryMeHTa.
Monyns 11. Cp Bunsl GpyHKIM KOMIUIEKCHOTO 3 2 - -
KommuiekcHbie aprymenta. Jluddepennupopanue
qrciaa. TOKII (YHKLIUU KOMITJIEKCHOTO apryMEeHTa.




DopMBbI TEKYLLET0

Bu .
o HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
A0 ThI (yueoHoii padoThI) 4, (HanMeHOBaHM e
P OLIEHOYHOI'0 CpeaCcTBA)
Monyns 11. Cp N3yuenune tembl «KoMruiekcHbIC ynca. 3 46 - 46 3amanue 5, mpoBepseMoe
KomrekcHbie TOKID» BpyuHYy10, TectupoBaHue
urcia. TOKII on-line
(MpOMEXKYTOUYHBIN TECT 4,
MTOTOBBIN TECT)
ITA IIpomerxyTouHas arrectanus (3K3aMeH) 3 0,35 - -
Kontpons |Ok3amen 3 8,65 - - Bomnpocs! k 3k3aMeHy
NoNe 1-61
Hroro:; 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHUS IUCTAaHIIMOHHOTO 00y4YeHHs B paMKax npoekTta «Pocaucrtanty;

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MOTyILHOTO 00yUueHus (CoaepkaHue yueOHOro MaTeprana
KECTKO CTPYKTYPUPOBAHO B LIEJISIX €70 MAKCUMAIBHOT'O YCBOCHHUSI, COITPOBOKIA€TCs 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTHS pa3BUBAOIIero oOyueHus (MpoBeIeHUE JICKIHA, TPaKTUYECKUX 3aHITUM, 3a4€Ta);

TexHojorus nuddepeHppoBaHHOro o0ydeHus (MpeasiararoTcs 3a/laHusl Pa3InYHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHBHOTO OOy4YeHUsS (OCYIIECTBISCTCS JIEATEIBHOCTh C MYJIbTUMEINa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTeH MHTepHET, KOMIIBIOTEPA).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

B xone nekuMOHHBIX 3aHATHI 0O0ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 3". XKenareiabHo OCTaBIATh B pabovYMX KOHCIIEKTaxX
MOJIsI, Ha KOTOPBHIX JeNaTh IOMETKH, TMOJYEPKUBAIOIINE OCOOYI0 Ba)XHOCTh TEX WM HHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJIMYECKOM PYKOBOJICTBE MPETOIaBATEINsI, HO 0€3 €ro HENMOCPEJACTBCHHOTO YUaCTHS.

CamocTtosiTenbHasi paboTa CTYJEHTOB NPEIyCMAaTPUBAET BBHIIOJHEHHE MPOMEKYTOUHBIX
TECTOB, 3aJaHU, TPOBEPAEMBIX BPYUHYIO, COCTABIICHHBIX M3 3aJa4 MO0 TeMaM Kypca, UTOTOBOTO
TecTa Mo Kypcy, U3y4eHHE MaTepHUaIoB JEKIUNA U dJIEKTPOHHBIX y4EOHUKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITENLHOCTH.

B xoxe moAroToBKM K MPaKTUYECKUM 3aHATHUSIM CIIEYET M3YYUTh KOHCIEKTHI JIEKIHUH, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlUH MPENoAaBaTeNsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTIIMHBI M CITYKAT JUIS 3aKPETICHUS U3yYEeHHOTO MaTepHaia.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUECKHUX MOJIOKEHUHN U3yuaeMoro Kypca. Eciu cTy/IeHT BUIUT HECKOJIBKO MyTeH perieHus:, To
OH JIOJDKEH CPaBHUTH WX M BBIOpATh CaMblil pallMOHAIBHBINA. Perenue 3amaq 1 mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTATEIbHBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET CleAyeT MPOBEPATh CIIOCOOaMU, BRITEKAIOIINMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

Bo Bpemsi u3ydeHHss MOAIyJsi CTYJIEHTbl CaMOCTOSITEIbHO BO BHEAYJIUTOPHOE BpeEMS
BBIMOJIHAIOT 3aJaHus Kypca M MPOXOIAT TecTupoBanue ON-line. Bamanus pabOThI, TpoOBEpsAEeMOit
BPYYHYIO TOJKHBI OBITH BBITIONHEHBI aKKYPATHO, OCIIEI0BATETFHO, 000CHOBAHUE PEIICHHS U OTBET
00s13aTENIbHBI B KAYKIOM 3aJJaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIieTeHIIUH HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
1 YK-1; OIIK-2 3ananus 1-6, mpoBepseMble BpyUHYIO.
1 VK-1; OIIK-2 Tectuposanue on-line (mpomexyrounsie
TecThl 1-4)

1 VK-1; OIIK-2 Tectuposanue on-line (uroroseiii TecT)
1 YK-1; OIIK-2 Bompocs! k sxk3ameny NeNe 1-61s

7.2. TunoBble 3aJaHUS] U HHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1.

3aganue 1, npoBepsieMoe BPYYHVIO
(HauMeHOBaHUe OYEHOUHO20 CPedCmaa)

Tunosble npuMepbl 3aaHMI
Howmep BapuanTa 3a1aHus onpeenseTcs ¢ IOMOIIbI0 TaOIHIIbI o TIepBOi OykBe haMummn

CTYACHTA.

Br160p BapuaHTa 3a1aHus

A, ®, |B,M, B, X, O,
Byksa 3 X 10 IA|1,4C|E HII 3 I | K T, | JI,P
Neap. |1 2 3 4 5 6 7 8 9 10

3anaua 1. Jlansl auddepennnanbable ypaBHEHHS IEPBOTO MOPSAIKA C pa3AesIOIIUMUCS
NEePEMEHHBIMH U UX HayalbHble ycinoBus. HailTu obmue pemenus 3Tux ypaBHEHUH U ONpeAeuTh
YACTHBIE PEIICHNUS.

Howmep F(x,y,y')=0 HauanbpHoE F(x,y,y)=0 HauanrpHoE
BapHaHTa - YCIIOBHE YCIIOBHE
1 a) Y —yx' =0 y(0)=1 6)(1+X2)y'—y=0 y(0)=1
2 a) ¥ —yx'=0 y(0)=1 5)(JLrxt )y —y=0 | YO)=L
r_ _ _ 0) x=0,y=0
3 )Y~ =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'sin"x-y=0 y(%)ﬂ
' Vs 0) x=0,y=0
—ysinx=0 =0 v=
° A mhY=e y'cos? x—(y+1)=0
7 a)Y —(y+2(x-2)=0  y(0)=-1 6) 2 ~1=0 y()=0
8 a)y’—(erl)cosx:O x=0,y=0 6)Xy2}"—2=0 y(1)=0
9 a)y —(y+Dsinx=0  x=0,y=0 6) yxcosy—1=0 y{)=0
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a) y'cos’ x—y=0

y(0)

=1

6)xy'— 1-y*=0

y()

=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.

No 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

y

10 xy’:y+xtg2;

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 _ y! — XSeX
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

3ajgaHus, NOpPOBEPSEMbIE BPYUYHYIO BBIIOJHSIOTCA CTYACHTAMU CaMOCTOSATEIBHO BO
BHEAYAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOIMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
KOKIOW 3aJauyud CO BCEMHU IPOMEKYTOYHBIMU BBIYMCICHUSMU. PemeHus 3amad MoOryt ObITh
BBINOJIHEHBI OT PYKH B TETPaJsaX B KIETKY HJIM HaOpaHBI C MOMOLIbIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT C coOnrojeHueM macmraba. B cinydae
PYKOIHMCHOTO BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHIOTHEHHOTO 33 JaHHS.

Kpurtepuu onenku:
3 Gamna — 3a mpeOCTaBIEHHOE MOJIHOE M 00OCHOBAaHHOE PEUICHUE 3a/1a4 C MPUBEIEHHBIMH

dbopmynamu s pacyéra;

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

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 3a/1a41 OnpeessieTcsi C MOMOIIbIO TaOIUIIBI 110 epBOi OyKBe OTYECTBA
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 Jx=2
6 J.dx f(x, y)dy
-2 —(x+2)
6 6oy
7 _[dy If(x, y Jdx
0 y—6
2 X
8 Jax [ £(x,y)dy
-1 X2—2
1 Jax
9 jdx If(x, y)dy
0 2x—x?
2 axx?
10 jdx jf(x, y)dy
0 X
3anada 2. Beluuciuth ABOMHBIC HHTETPAIbL.
Ne
1 Jﬁ[ycostydxdy, ecmuD: x=1,x=3,y=%,y=%
X
2 J;;[X2+y2dXdy,eCJII/I D: x=2,y=X,y=2X
3 [[xydxdy, ecn D: y=0,y=+2ax-x*
D
[ d d D) D: =1, =2, =£, :Z
4 'gxsmxyxyecm/l X X y 6y 5
5 ”4yezxydxdy,ecnn D: X:%, x=Ly=In2,y=Ih4
D
6 HSyexydxdy,ecnn D: x+y=0,y=0,x=1
D
7 gﬁdxdy,ecnn D:y=2x,x+y=0,x=3
1
—————dxd D: y=3x,y=x,x=3
8 g2x+y+1 xdy, ecin y=3X%, Yy =X, X
9 ”(8xy+18x2y2)dxdy,ecnn D: x=1y=-x%y=3x
D
10 J.J.(4y+3)dxdy,ecm/1 D: x+y=2,y=0,y=+/x
D

KpaTKOC OIMMCAHUE U PErJTAMEHT BBINMMOJHCHUSA

3amaHusi, TMpOBEpsiEeMble BPYYHYIO BBIOJIHSIOTCS CTYACHTAMH CaMOCTOSITEIIBHO BO
BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOMMO TPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
KaXI0M 3aJa4yll CO BCEMH NPOMEXYTOUHBIMU BBIUMCICHUSAMH. PemeHus 3amad MoOryT OBIThH
BBITIOJTHEHBI OT PYKH B TETPAAsAX B KJIETKY WJIM HaOpaHbI C IMOMOINBIO pernakTopa ¢dopmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOSHBI B CUCTEME KOOpPAMHAT ¢ coOiojeHueM MmacmTaba. B ciydae

PYKOITMCHOTO BapuaHTa, PUCHIJIAeTCS Ha IPOBEPKY (POTO BHIIOJHEHHOTO 3a/IaHUSI.



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=3-4i
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\/—l+i
(—1+i)6
5 a) -1-2i
5 44
6

(—1+if
-1




6) 2+2i-32+2i

( 1+i )6
\-1-2i

-
6) ¥-2+2i-3-2+2
( ~1+2i )3
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 a) 1-1i
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 o= i
Z
6 w=1-17°
7 w=e"’
8 W= 1
z
9 = z
z
10 ®=7°+i
3anava 4. Jlana pyHkuus o = 7- 7% . Haiitn 3HaucHHe (GYHKIIUM pU 33JJaHHOM 3HAYEHHH Z.
Ne DyHKIMHU




1

z2=4+3i
2 7=-7-3i
3 z2=-7+3i
: 7=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
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 MpeloCTaBIEHHOE MOJIHOE U 0OOOCHOBAHHOE PELICHHE 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 PELLICHHUS.

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 HCKOMYIO (DYHKITHIO
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

3aganne 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 obuiero pemenwust JJIOJIY n-oro nmopsinka.

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
ko3¢ duLreHTamMu.

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 BapualMM MPOU3BOJBHBIX IOCTOSHHBIX JJIi OTHICKAHUS YacTHOTO pELIEHUS
JMHEWHOTO HEOJHOPOAHOTO MG PEpEeHIINATBLHOTO YPABHEHUSI BTOPOTO HOPSIJIKA.

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

29 | Merox HeompeAeNeHHBIX KOI(PPHUIMEHTOB [ OTHICKAHHS YacCTHOTO  PELICHUS
HEOJJHOPOAHOTO JIMHEHHOTO AuddepeHInanIbHOro ypaBHEHHsI BTOPOrO MOPsiIKa ¢ MPaBoOi
4acThIO CIIEUATIBLHOTO BHJIA.

30 | Ilonarue unTerpanpHol cymMmmon ¢ynkuuu f(X,y) 3aganHoi Ha 1ByMepHO# obnactu D

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

32 | CoiicTBa BOWHOTO MHTETpaIA

33 | ABykpatHblii uHTerpan. CBOHCTBA JBYKPATHBIX HHTETPAJIOB.

34 | Beiuucienue ABOWHOTO MHTErpajia ¢ MOMOIIBIO JBYKPATHOTO.

35 | Beruuciienre ABOWHOTO MHTETpalia B IPSIMOYTOJILHOM CHCTEME KOOPIMHAT.

36 | Beiuucienue ABOWHOTO MHTErpalia B MOJSPHON crUcTeMe KOOPAMHAT.

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

38 | Briuucienue Macchl INIACTUHKH, KOOPJMHAT LEHTPA TAKECTU IIIOCKON (UTYPBHIL.

39 | Ilousrue unTerpanpHoil cymmon ¢yukiuu f(x,y,z) 3alaHHOM Ha TpeXMEPHOIl 00s1acTu

340 | TpoiiHOi1 HHTETpaJ, CBOMCTBA TPOWHBIX HHTETPAJIOB.

41 | TpoiiHOI HHTErpall U €ro GU3NICCKUN CMBICII.

42 | Tpexxparueiii uaTerpas. CBoiCTBa TPEXKPAaTHOTO HHTETpaa.

43 | CBsi3p TPOIHOTO U TPEXKPATHOTO MHTETpaa.

44 | BpluucieHue TpOMHOro MHTErpaja B IPSIMOYTOJIbHONW CUCTEME KOOPIMHAT.

45 | Bpluncienue TpOWHOT0O HHTErpaja B HMIUHAPUIECKUX 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

OO Crynent Habpan 80-100 6amios

3 SKsaMeH 10 pe3ysbTaTaM OCBOEHHs Kypca
«XOpOILION Crynent Habpan 60-79 6amioB mo

pe3ysbTaTaM OCBOEHHS Kypca




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

Crynent HaOpan 40-69 6ainoB 1o

«YZOBJIETBOPUTEIILHO»
pe3yJibTaTaM OCBOEHHS Kypca

Crynent Habpan menee 40 6amioB

«HEYJIOBJIETBOPUTEILHO»
10 pe3yJIbTaTaM OCBOCHMS Kypca




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

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

I'ox n3panus

KoaudecTBo 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

OBC
“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 /

KO.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 mmocodue

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

KoanuyecTBO 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. NHOPA-M, 2019. — 372 c. — (Bsiciuee
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
i IBC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
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
JOCTYNa: JUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ©@wmnoa E.E., CepreeBa | Maremartuka: YueOnoe nocodue / E.E. YyeOHoe mocobue 2015 3bC
J.B., Cnob6oxackas U.H. ®ununosa, /[.B. Cepreena, “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 MeTOoAMYEeCKOoe nmocodue,
HpPAKTHEYM, 1p.) HaumenoBanue
P AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | Benmoycosa B. 1., Bricirast matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC
EpmakoBaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

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




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX 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/ | NPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYynOBaHMS

Aynuropus BeOKOH(pEpEeHIIUH. DKpaH TEJIEBU3UOHHBIN, LIUPMBI,
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 KYpCOBOTO | 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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