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1. Ilean ocBOEHUNA TUCHUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM ammnapaToM MaTeMaTHUKH s
JAIbHENIIET0 UCIOJB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS W JUCIHUIUIMHAX
€CTECTBEHHOTO COJICpIKAaHMsI, MPUOOPETEHHE TEOPEeTUYECKUX 3HAHUM 10 OCHOBHBIM pa3ieiiaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
po(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSITEIIbBHOMY HM3yYEHHUIO TEX pa3/elioB MaTEMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaTHCS TOMOJHUTEILHO B MPAKTUYECKOM U HCCIENOBATENbCKON pabote;
dbopMUpOBaHHE  MAaTEMaTUYECKOTO, JIOTUYECKOTO W  aNTOPUTMHUYECKOTO  MBIIUICHUS U
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecto nucuumiaunbl B cTpykrype OITIOIT BO

JIMCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oas3upyercs JaHHas JUCIUTIINHA!
"Briciiag maremaruka 1", "Briciiiag marematuka 2".

HI/ICHI/IHHHHBI U IPaKTUKU, 11 KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npenmectpyroniee: "POuszuka", "MexaHnuka'".

3. [lnanupyemble pe3yJibTaThl 00y4eHH st

npodeCcCuOHATBHON
JesITeIbHOCTH Ha OCHOBE
WCTIOJIH30BaHUS
TEOPETUYECKUX U
MPAaKTUYECKUX OCHOB
€CTECCTBCHHbBIX U
TEXHUYECKHUX HAYK, a
TaK)Ke MaTeMaTHIECKOTO
amrmapara

[IOMOIIBI0 MaTEeMaTHYECKOI'O
anmapara BEKTOpHOU anreOpshl,
AQHAJINTUYECKOH TE€OMETPUM H
MaTEeMaTHYECKOI'0 aHaIu3a

dopmMupyembie U HNuauxkaropsl
KOHTPOJINpyeMble AOCTHKEHU S IlnannpyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIIM A o0y4eHust
(koA 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)
OIIK-1. Cnocoben OIIK-1.6 Pemenve | 3HaTh: OCHOBHBIE MMOHATHS JIMHCHHON
pemars 3aga4u HHIKCHCPHBIX 3aaaq Clu BEKTOPHOM anreOpsl,

AHAIUTHYECKONH T€OMETPUH, METOJIbI
MaTeMaTHYECKOTo aHanmm3a u
MOJICTTMPOBAHUSI, HEOOXOIUMBIC IS
uACHTUUKAINH, GOPMYITUPOBAHUS U
penieHus: MpogecCHOHANBHBIX 33134
IPOMBIIIICHHOTO M TIPaXkJaHCKOTO
CTPOUTEIHCTBA

YmMeTh: BBISBIISITH
€CTECTBEHHOHAYYHYIO CYILIHOCTh
TEXHUYECKHX M TEXHOJOTHUYECKUX
nmpobieM U TpodecCHOHATBHBIX
3a/1a4, MPHUBJICKATH ISl UX PEIICHUS
COOTBETCTBYIOIIUIA MaTE€MaTHUYECKUI
ammapar MIPOMBIIIIJIEHHOTO "
IPaXIaHCKOTO CTPOUTENIHCTBA

BJIa,Z[GTBI HaBbIKaMHM HCIIOJIB30BaHUA

OCHOBHBIX 3aKOHOB M  METOJOB
BBICIIICH MaTEMaTHKH,
MaTEMaTHYECKOTO  MOJCITUPOBAHHUS
TUTSE UICHTH(PHUKAIIY,
(bopMyIIMpOBaHUS u pelreHus
npodeccuoHaTbHBIX 3a1aq

IIPOMBIIUIEHHOTO M TI'PaXkJAaHCKOI'Oo
CTPOMUTENBCTBA




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble AOCTHKEHU S IlnannpyemMble pe3yabTaThl
KOMIIeTeHIIUH KOMIIETEHIIN A o0y4eHust
(Koa 1 HAMMEHOBaHUE) (KOJl 1 HANMEHOBAHUE)

3HaTh: OCHOBHBIE yYpaBHEHU,
OMUCHIBAIOLINE OCHOBHBIE
dbuznveckue MIPOIIECCHI, v
IIPUMEHEHUEM METOAOB JIMHEHHOU
anreopsl u MaTeMaTH4eCKOro
aHaIu3a, HEOOXOINUMBIE TUTSE

OIIK-1.7 Pemenue
YpaBHEHHI, OMHCHIBAIOIIUX
OCHOBHBIC buznveckue
MPOLIECCHI, C MTPUMEHEHHEM
METOJIOB JIMHEHHOU
anreOpbl u

MaT€MaTH4YCCKOI'O aHA/In3a

uaeHTuduKanuu, GopMyIupPOBAHUS U
pemieHus npodeccuoOHANBHBIX 3a/1a4
MPOMBIIIICHHOTO ¥ TPaXXIaHCKOTO
CTPOUTENLCTBA

YMeTh: NpUMEHSATHh METOAbI TUHEHHOM
anreOpbl 1 MATEMATHYECKOTO aHaIH3a
npu peleHnmn YpaBHEHUH,
OIIMCBhIBAIOIINX OCHOBHBIC
(bU3HUIECKHEe TTPOIIECCHI

BJIa,Z[GTBI HaBbIKaMU HCIIOJIB30BaHUSA
AJIEMEHTOB JIMHEHHON anreOpsl
MaTeMaTUYeCcKoro  aHajau3za  MIpH
pElIeHNH YPaBHEHUM, OMUCHIBAIOIINX
OCHOBHBIE (DU3UYECKHE MPOLIECCHI

3HaThk: OCHOBHBIE CIIOCOOBI
UHTEpIIpETaluu [IOJy4YEHHBIX
pe3yJIbTaTOB,; OCHOBHBIE

MAaTCMAaTUYCCKHUEC MOJCIU TPUHATHUA
peH_IeHI/H\/'I; MaAaTEMAaTHYCCKUEC METOJbI U

OIIK-1.8 O6paboTka |TTPUCMBI 00pabOTKH KOJIWYECTBEHHON
pacyYETHBIX y | MHbOpMaruy
SKCICPUMCHTAIBHBIX VMeTs: 06pabaThIBaTh u
AaHHBIX BCPOATHOCTHO- | yyreprpeTnpoBarh TIOJTyYEHHBIE
CTaTHCTHHICCKIMU pe3yibTaThl ¢ HCHOJB30BAaHUEM
MeToIaMn BEPOATHOCTHO-CTATUCTHYECKHX
METO/I0B
Bnagers:  MaTeMaTHYECKUMH M
KOJINYECTBEHHBIMH METOaMU
PEILIEHHs THIIOBBIX 3a/1a4
3HaTh: OCHOBHBIE CIOCOOBI PEIICHUS
MHKEHEPHO-TEOMETPHYECKUX  3a1a4
rpaduyecKuMu cnocodbamu
OITK-1.9 Pemerne 222
VMeTh: IPEMEHATH METO/bI PEIICHUS
MHKEHEPHO-
MHKEHEPHO-TEOMETPHYECKUX  3a1a4
r€OMETPUYECKHX 3a1a4

rpaguIecKuMu criocodamu

rpaduyecKuMu cnocodbamu

Brnaners: HaBBIKAMH HCIIOJIB30BAHHS
rpadUyecKux  CHocoOOB  peIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a]1a4




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYyILLET0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) 4. (HauMeHOBaHuUe
OLIEHOYHOI'0 CpeACTBA)
Monyns 9. Jlek 1 Juddepennmaibapie ypaBHECHUS 3 2 - -
JluddepenunanbHbIe IIEPBOIO MOPSAIKA.
YpaBHEHUS
Monayns 9. IIp 1 Pemenue 1Y 1 nopsiaka 3 2 - -
JluddepenunanbHbIe
ypaBHEHUS
Monyns 9. Jlek 2 Juddepennraibaple ypaBHECHUS 3 2 - -
JluddepenunanbHbIe BTOPOT'0 MOPSAKA., JOIYCKAOLINE
ypaBHEHUS noHwxkenus nopsaka. JJOAY 2-ro
nopsiika
Monayins 9. IIp 2 Pemienue /1Y 2 nopsiaka 3 2 - -
JluddepenunanbHbie
ypaBHEHUS
Monayins 9. Jlek 3 JIHJY 2-ro nopsanka. Meron Diinepa, 3 2 - -
JluddepenunanbHbie meton Jlarpanixa.
YpaBHEHUS
Monayins 9. IIp 3 Pemenune JIHY 2-ro nopsiaka. 3 2 - -
JluddepenunanbHbIe
YpaBHEHUS
Monyis 9. Cp Nzyuenne temsl "AuddepeHumanbabie 3 67 - 46 3ananus 1-3,
Iuddepennmanpabie ypaBHeHUS" MPOBEPSIEMBbIC BPYYHYIO,
YpaBHEHHUS TectupoBanue on-line

(TpOMEXyTOYHBIE TECTHI
1-2, UTOTOBBIH TECT)




®opMbI TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Mopnyas (pa3nen) | yueOHOM . Cemectp bannel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) 4. (HaUMeHOBaHuUe
OLIEHOYHOI'0 CpeACTBA)
Moayins 10. Jlex 4 OnpeneneHre ABOMHOTO U IBYKPaTHOTO 3 2 - -
KpaTHble nHTErpasbl uHTerpanoB. CBOMCTBA IBOMHBIX U
JBYKPaTHBIX MHTETpaJIoB. Beruncnenue
JBOMHBIX UHTETPAJIOB B NIPSIMOYTOJIbHOMN
cucTeMe KOOpJIMHAT
Monyis 10. Ilp 4 Bpluncienue n1BOMHBIX UHTErPAIIOB B 3 2 - -
KpaTHble MHTErpaibl MOJISIPHOM CUCTEME KOOpIMHAT
Monyis 10. Jlex 5 Omnpenenenne TpPOMHOTO U TPEXKPATHOTO 3 2 - -
KpaTHble MHTErpaibl uHTerpanoB. CBOMCTBA TPOWHBIX U
TPEXKpaTHBIX UHTErpajoB. Beiuncnenue
TPONHBIX UHTETPAJIIOB B IPSIMOYTOJILHOM
CUCTEME KOOpJAUHAT
Moayins 10. IIp 5 I'eomerpuueckue u pusznyueckne 3 2 - -
Kpartnble nHTErpasibl MPUIOKEHUS KPATHBIX UHTETPAJIOB
Monyis 10. Cp N3ydenne temsl «KpaTHble HHTETpAIBD) 3 70 70 3ananus 4-5,
KpaTHble MHTErpasbl [IPOBEPSIEMBIE BPYUHYIO,
TectupoBanue on-line
(MTpoMeKyTOUYHBIN TeCT 3,
MTOTOBBIN TECT)
Moayns 11. Jlek 6 AnreOpandeckas, TPUTOHOMETPUIECKas 3 2 - -
KommiekcHbie U TOKa3aTrenbHas GopMa KOMIUIEKCHOTO
uuciaa. TOKII yucna. JIeHcTBUs HaJl KOMILIEKCHBIMH
gyucnamu. [lonarue GyHKIIMN
KOMILJIEKCHOT'O apryMEHTa.
Moayins 11. IIp 6 Buapl hyHKIMIT KOMITIIEKCHOTO 3 2 - -
KomriekcHbie aprymenTa. JIuddepenuupoBanue
uucna. TOKII (GYHKIIMA KOMIUIEKCHOTO apryMeHTa.




Bun

®opMbI TEKYyILLEr0

. HanmeHoBaHMe TeM 3aHATHI Oo0bemM, KOHTPOJISA
Mopyas (pa3gen) | y4eOHOM . Cemectp bannel | UHTepakTus, 4.
A60THI (y4eOHoii paboThI) 4. (HaUMeHOBaHuUe
P OLIEHOYHOI'0 CpeACTBA)
Moayns 11. Cp N3ydenue Tembl «KOMIUIEKCHBIEC YHCTIA. 3 46 - 46 3agaHue 5, mpoBepsieMoe
KommiekcHbie TOKII» BpyuHYyI0, TectupoBaHue
uncna. TOKII on-line
(TpoMexXyTOUHBIH TecT 4,
HUTOTOBBIN TECT)
ITA [TpomexxyTounast arrectarus (3K3aMeH) 3 0,35 - -
Kontpons |Dk3amen 3 35,65 - - Bormpocsl k 3k3ameny
NoNe 1-61
Hroro: 216 -




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

B nucuunune "Briciias maTemaTtuka 1" HCHONB3YyIOTCS:

TEXHOJIOTUS TUCTAHLIMOHHOT0 00yueHMsI B paMKax npoekTa «Pocauctanry;

TEXHOJIOTUSI MOYJIHHOTO ¥ OJI0YHO-MOYJIBHOT0 00y4YeHHs (CoaepKaHue yueOHOro MaTepuaia
KECTKO CTPYKTYPHUPOBAHO B LIEJIAX €T0 MAKCHMAJIBHOTO YCBOECHHUS, COITPOBOKIAAETCS 00513aTeIbHBIMU
OJ0KaMM yIIpa>KHEHUH U KOHTPOJIS);

TEXHOJIOTUS pa3BUBAIOLIET0 00y4eHHUs (IPOBEACHUE JIEKIUI, IPaKTUYECKUX 3aHATUH, 3a4€Ta);

TEXHOJIOTUS TU(PEPEeHIIMPOBAHHOTO 00yUeHHS (TPEAIaraloTcs 3aJaHus Pa3IMYHOTO YPOBHS
CIIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHUBHOIO OOy4YeHHs (OCYIIECTBISIETCS MESITEIBHOCTh C MYJIbTHMEIHA
poTrpaMMaMHU, HCIIOJIb30BaHNUE PECYPCOB M BOBMOXKHOCTEH MHTEpHET, KOMITBIOTEPA).

6. Meronuyeckue yKa3aHUs M0 OCBOEHUIO JUCHHUILIHHBI

B xome mneKnMOHHBIX 3aHATHI OOydaromemycss HEOOXOIMMO BECTH KOHCIEKTHPOBaHHE
yuyeOHOTO MaTepuana, oOpamias BHUMaHHEe Ha (DOPMYJIHPOBKH, PACKPBIBAIOLIUE COJCpKAHHE
n3ydaeMou nucuuIuiHebl "Beiciras matemaTtuka 1". YKenareabHO 0CTaBIATh B paOOYMX KOHCIIEKTaX
NOoJIsi, HAa KOTOPBIX JeNaThb MOMETKH, MOAYEPKUBAIONINE OCOOYI0 BaXKHOCTh TEX WM HHBIX
TEOPETUYECKUX MOJIOKECHHI.

CamocrosarenbHas paboTa CTYACHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW JEATEIbHOCTH.
CamocrosiTenpHas pa0doOTa BBIOJHSETCS BO BHEAYyJUTOPHOE BpeMs 10 3adaHUI0 W IIpU
METOAMYECKOM PYKOBOJICTBE MIPEIo1aBaTelisi, HO 0€3 ero HeMmoCPEeICTBEHHOTO YUacTHsL.

CamocrosiTenbHas paboTa CTYACHTOB IIPEIyCMAaTPHUBACT BBIMOJIHECHHE MPOMEKYTOUHBIX
TECTOB, 3aJlaHHH, TPOBEPSEMbIX BPYUHYIO, COCTABJICHHBIX M3 3aJa4 IO TeMaM Kypca, UTOTOBOT'O
TecTa 1Mo KypcCy, U3y4eHHE MaTepuaioB JIEKIUI 1 3JIEKTPOHHBIX YI€OHHKOB, OTBETOB Ha BOIIPOCHI
CaMOKOHTPOJISL.

B mporecce camocTOSTENTHON pabOTHI CTYAEHT MpHOOpETaeT HABBIKM CaMOOPTaHU3AINH,
CaMOKOHTPOJISl, CAMOYIIPABIICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEIbHBIM CYOBEKTOM y4eOHOU
JeATEIILHOCTH.

B Xxoxe moAroToBKHM K MPAaKTUYECKHM 3aHSATHSAM CIIEAyeT M3YyYHTh KOHCIEKTBHI JICKIHH, U
PEKOMEHJOBAaHHYIO JTUTEPATYPY, YI4ECTh PEKOMEH/IAIINH TIPETIO1aBaTEIs.

Ha npakTudeckux 3aHATHIX CTYACHTHI PEIIAOT 33Jauy MOJI PYKOBOJCTBOM IPEIo1aBaTels.
[IpakTHyeckne 3aHATHS TOCBALICHBI M3YYEHHIO HamOoyiee BaKHBIX M CIOXKHBIX TeM YydeOHOH
JUCLUTUIMHBL U CITYXKaT Ul 3aKpETICHHUs H3Yy4eHHOT0 MaTepHara.

BaxHpIM KpHTEpuEM yCBOCHHS TEOPUH SBISIETCS YMEHHE peIlaTh 3aJaddl Ha MPOWJCHHBIN
marepuan. llpu pemeHuMM 3agad HYKHO OOOCHOBAaTh KaXKAbIM JTall pelIeHHs, HCXOId U3
TEOPETHUYECKHUX MOJ0KEHUH H3ydaeMoro Kypca. Eciu cTyieHT BUIUT HECKOIBKO ITyTel perieHus, T0
OH JIOJDKEH CPaBHUTH MX U BBIOPATh CaMblil pallMOHANbHBIA. Pemienue 3aqay 1 npuMepoB cienyer
U3J1araTh MOAPOOHO, BBIYHMCICHUS pacrojiaraTb B CTPOTOM IOPSIKE, OTHENSAS BCIIOMOTAaTEIbHBIC
BBIYUCIICHUS OT OCHOBHBIX. [10JTydeHHBIN OTBET cleyeT MpoBepsTh ClI0OCOO0aMH, BHITEKAIOIIMMU U3
CyllecTBa [aHHOW 3amaud. PemieHme 3amad4 ompenen€HHOTO THIIA HY)KHO TIPOJOIDKATh 10
nproOpeTeHus TBEPAbIX HABHIKOB B PEILICHUH.

Bo Bpems wn3ydeHHs MOIYJIs CTYIOCHTHI CaMOCTOSITEIBHO BO BHEAyIUTOPHOE BpEMS
BBITIOJIHSAIOT 3a7laHus Kypca M MPOXOJAT TecTUpoBaHMEe on-line. 3amanust paboThl, poBepseMon
BPYUYHYIO IOJDKHBI OBITH BBITIOJIHEHBI aKKYpPaTHO, ITOCIIEI0BATEIbHO, 000CHOBAHHE PEIICHHUS 1 OTBET
00s13aTeNIbHBI B KaX/I0M 33JaHHH.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
Cemectp
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 OIIK-1 3aganus 1-6, mpoBepsieMble BPYUYHYIO.
1 OITK-1 TectupoBanwue on-line (IPOMEKyTOUHBIE
TeCTHI 1-4)

1 OIIK-1 TectupoBanue on-line (UTOTOBBIH TECT)
1 OIIK-1 Bomnpocs! k s3x3ameny NoNo 1-61

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, He00X0TUMBbIE IJIA TEKYLIEro KOHTPOJIsI

7.2.1.

3aganue 1, npoBepsieMoe BPYYHYIO
(HauMeHoB8aHUe OYEHOUHO20 CPedCmaa)

TunoBble NpuMepbI 3aJaHUI
Howmep BapuaHTa 3a1aHus ONpeenseTcs ¢ IOMOIIBIO Ta0IUIIBI IO IepBOil OykBe paMunmn

CTyZIEHTA.
Br10op BapuaHTa 3a1aHus
A, ®, | b M, B, X, O,
byksa 5 % 10 rLa|4,4,C | E H,II 3 WU, 10| KT, 10 | JI, P
Nemap. |1 2 3 5 6 7 8 9 10

3anaua 1. Jlansl nuddepennnanbabie ypaBHEHHS IEPBOTO MOPSAIKA C Pa3AesIOIIUMUCS
MEPEMEHHBIMH U WX HayalbHbIE yciIoBUs. HaliTu o01iue pemeHust 3TUX ypaBHEHUN U ONPEIeIUTh
YAaCTHBIE PELICHMUSL.

Homep F(x,y,7)=0 Hauaneroe F(x,y,5')=0 HauanbHoe

BapHaHTa VY yCIIOBHE yCIIOBHE

1 2) V'~ =0 W0)=1 6y + 2 =y=0 [ y(0)=1

2 a) V' =y’ =0 ¥(0)=1 6)(1/1+x2)y'—y=0 »0)=1
' 6) .x:(),y:()
- =0 =

3 a)y y\/_ y(O) 1 y'—(y+1)(x+1)=0

4 a)y'—yx\/;zo 2(0)=1 6)y'sin2x—y—1:0 x=0,y=0

[ _

5 py =0 ()= o =02
' s 0) x=0,y=0
—ysinx=0 — —

¢ a)” m e ¥=0,y=e y'cos’x—(y+1)=0

7 a)y' —(r+2)x=2)=0  H(0)=-1 6) 2% ~1=0 y(1)=0

8 a)y'—(y+1)cosx:0 x=0,y=0 6)?0/2)"—2:0 y(1)=0

9 a)y'—(y+l)sinx:0 x=0,y=0 6)y’xcosy—1=0 y(1)=0

10 a)¥'cos’ x =y =0 »(0)=1 6)%' —1-»" =0 M1)=0




Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUS

3amaHusi, TpOBEpsiEMble BPYYHYIO BBIMOJHSIOTCS CTYJCHTaMH CaMOCTOSITEIBHO BO
BHEAYIUTOPHOE BPEMSI, IPH 3TOM HEOOXOANMO MPUBOIUTH B OJIAHKE OTBETOB MOIPOOHBIC PEIICHHS
KaXI0M 3a4aydl CO BCEMH IPOMEKYTOUYHBIMU BBIYMCICHUSAMHU. PemieHus 3agad MoOryt OBITh
BBITIOJIHEHBI OT PYKH B TETPAAsAX B KJIETKY WJIM HaOpaHbI ¢ MOMOIIBIO pepakTopa ¢opmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojeHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapHaHTa, MPHCHIIAETCS HA MPOBEPKY (HDOTO BHIMOIHEHHOTO 33/1aHHS.

Kpurepun oneHku:
3 Ganna — 3a MperoCTaBIEHHOE MOJIHOE M 00OCHOBAaHHOE pEUICHHE 3a/1ad ¢ MPUBEAEHHBIMU

dbopmynamu 11 pacyéra;

2 baya — MpuU HATMYUKA HEAOYETOB B pemICHUH (OTCYTCTBUU (OPMYIT U TPOMEKYTOUHBIX
BBIYHCIICHHN );

1 Gay — mpu HaTMYKUK IPABHIILHOTO OTBETA M OTCYTCTBUU PELICHUS 3aa4;

0 6ayuIOB — IPU OTCYTCTBUH PEIICHHS.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHVIO

(HauMeHoB8aHIUe OYEHOUHO20 CPedCmsa)

TunoBble NpuMepbI 3aJaHUI

Howmep BapuanTa 3a1a4u onpeaessieTcsi C MOMOIIbIO TaOIUIIb 110 TepBOi OyKBe (haMHITUU
CTyZIEHTA.

Br10op BapuaHTa 3ajaHus

A, ®, |BM B X, 0
b T S . r, A 4 EHIT| >~ |HU K, T I, P
yKBa 3 X IO s I[a 7C s s 3 ,H s aI—]—[ s
Nemap. |1 2 3 4 5 6 7 8 9 10

3amaua 1. Jlano nuddepennuansHoe ypaBHEHHUE MTEPBOTO MOPSIIKA U €T0 HaYaJIbHbBIS
ycnoBus. Haiitu o1ee pemenue 3Toro ypaBHEHUs U ONPEIeTUTh YaCTHOE PEIICHHUE.

H
oMep F (x, v, y’): 0 HagansHoe ycnoBue
BapuaHTa
1 xy =3y=x'e" Vo=¢6x,=1
2 y'cosx+ ysinx =1 Vo =2,%,=0
; yrad osiny vyl =X
X X 2
4 y'—Z=—21nx yozl’xozz
x 2
, 1
5 xy' +2y=— Vo=Lx,=3
X
6 y'—ycosx=—cosx Yy =3,%=0
7 Y +2xy=e " sinx Yo=1,% =0
8 ¥’y +xy+1=0 Vo=2,%,=0




9 V' —ytgx= Vo=5,%x,=1
coS X
! 2)/ 3 1
10 ———=(x+1 =—,x,=1
Yy o+l ( ) Yo 5

3amaua 2. Pemmmuts nuddepeHimanbHoe ypaBHEHHE TTEPBOTO MOPSIIKA.

=

o F(x,y,y')zO

1 x'—y=x"Inx
2 xy'+2y=Inx
3 xy'—y=x"sinx
4 xy'—y=arctg x
5 V' + yetg x =cos’ x
6 xy'=y+xcoszl
X
xy'—y=xlnx
xy'+y=Inx
9 (v -3x)y' =y
10 xy'=y+xtg21
X

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS
3anaHus, TMpPOBEPSEMble BPYYHYIO BBIMOJHSIIOTCS CTYACHTAMHU CaMOCTOSITEIbHO BO

BHEAYAUTOPHOE BPEMsI, IPH 3TOM HEOOXOMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHBIC PELICHHUS
KaXIO0M 3aa4yll CO BCEMH IPOMEKYTOYHBIMH BBIYHMCICHUSAMHU. PemmeHus 3amad MoryT OBITh
BBITIOJIHEHBI OT PYKH B TETPaJsiX B KJIETKY HJIM HaOpaHBl ¢ TOMOIIbIO peaakTtopa ¢opmyin. Bee
rpauKu AOKHBI OBITH MOCTPOCHBI B CHCTEME KOOPAMHAT ¢ coOMoAeHueM MacmTaba. B ciydae
PYKOIIUCHOT'O BapuaHTa, MPUCHUIAETCS Ha IPOBEPKY (POTO BBIMOJIHEHHOTO 331aHUSI.

Kpurtepun onenkn:
3 Ganna — 3a mpeOCTaBIEHHOE MOJIHOE M 00OCHOBAaHHOE PEILICHHE 33/1a4 ¢ MPUBEIEHHBIMU

dbopmynamu 11 pacyéra;

2 bayia — MpU HATMYUKA HEAOYETOB B pEmICHUH (OTCYTCTBUU (OPMYJT U MPOMEKYTOUHBIX

BBIYHCIICHHN );

1 Gann — mpu HaJTMYKUK MPABUJILHOTO OTBETA M OTCYTCTBUU PELICHUS 3a1a4;
0 6a11710B — IpU OTCYTCTBUM PELICHHUS.

7.2.3. 3aganue 3, npoBepsieMoe BPYYHVIO

(HauMeHoB8aHUe OYEHOUHO20 CPedCmsa)

TunoBble NpuMepbI 3aJaHUI
Howmep BapuanTa 3amaun onpeensiercs ¢ HIOMOIIbI0 TaOIUIIbI IO MEepBOoi OYKBE UMEHU

CTYAEHTA.

Br16op BapuanTa 3amanus

A, @, |B,M, B, X, O,

b I, A YU,C | E H,II n K, T JI,P
yKBa 9 X IO b I[ﬂ’ b 9 ’LI 9’LH 2

Nemap. |1 2 3 4 5 6 7 8 9 10




3amaua. Jlaasl nmuddepeHnuraibpabie ypaBHEHUST BTOPOro nmopsijaka. Haltu obiee pemienne

JTUX YPABHECHMIA.

No

F(x, v, y',y”) =0

V'=2y"+5y=0
Vitgx=y"+1

V'+16y"+64y =0

W N =

V'=2y"+65y=0

—

xyn_zy! :x3ex
11y"+12y"'=0

had

y'=2y'ctgx=0
4y"+3y"=0

wop=

yl!_y!_6y=0

xy"'—y =x’sinx
V'+12y"'+40y=0
10y!!_yI:0

el S

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

woho=

xy"'—y' =x‘arctg x

—

7 V'+2)yctgx=0
3 YV'+2y'=3y=0

xyn_y/:x3€x
V'+3y'+2y=0
11y"+12y"=0

V'+2y'tgx=0
V'+8y" +20y=0
11y"+12y"=0

el A R e

Vigx=y'+1
V'+y'=2y=0
y'—4y'+3y=0

el A

10

V'+3)tgx=0

—

2. 2y” —3y, =0
3 49y"—14y"+y =0




KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS

3amaHusi, TPOBEpSEMbIE BPYYHYIO BBIMOJNHSIOTCS CTYJCHTaMH CaMOCTOSITEIBHO BO
BHEAYAUTOPHOE BPEMsI, IPH 3TOM HEOOXOJUMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHBIE PELICHHUS
KaXIO0M 3aa4yll CO BCEMH IPOMEKYTOYHBIMH BBIYHCICHUSAMHU. PemmeHus 3amad MoryT OBITh
BBITIOJIHEHBI OT PYKH B TETPaJsaX B KJIETKY HJIM HaOpaHbl ¢ MOMOIIbIO peaakTtopa ¢opmyin. Bee
rpauKu AOKHBI OBITH MOCTPOCHBI B CHCTEME KOOPAMHAT ¢ coOMoAeHueM MacmTaba. B ciydae
PYKOIIUCHOTO BapuaHTa, IPUCHUIACTCS Ha IPOBEPKY (POTO BBIMOJIHEHHOTO 331aHUSI.

Kputepun onenkn:
3 Oayta — 3a IpefoCTaBIEHHOE IOJHOE U 0OOCHOBAHHOE PELICHUE 33Jau C MPUBEIEHHBIMU

dbopmynamu 11 pacyéra;
2 baya — MpU HAIMYKAKA HEAOYETOB B PEIICHUH (OTCYTCTBUU (OPMYIT U MPOMEKYTOUHBIX

BBIYHCIICHHN );
1 Gayut — nMpu HaTMYKMH TIPABUIILHOTO OTBETA U OTCYTCTBHH PEIICHHS 33]1a4;
0 6ayuIOB — IPU OTCYTCTBUH PEIICHHS.

7.2.4. 3anganue 4, npoBepsieMoe BPYYHVIO

(HauMeHOoB8aHUe OYEHOUHO20 CPedCmaa)

TunoBble npuMepbI 3aJaHUI

Howmep BapuanTa 331241 OnpeAessieTcs: C MOMOIIbIO TaOIUIIbI IO TIepBOi OyKBe OTYECTBA
CTYJEHTA.

Br10op HOMepa BapuaHTa

Byksa gq)’ ];(’M’ I% ILA|0,4C|EHT|X 03|WI|K, T,1II|J,P
Ne gap. | 1 2 3 4 |5 6 7 8 9 10

3anayva 1. [ToctpouTh 001aCTh MHTETPUPOBAHUS, H3MEHUTH MOPSIA0K HHTETPUPOBAHUS B
WHTErpa’e.

Ne

3 0

-3
1 dr | fxy)dy

2 42

dx| f(x,y)dy

4
X
1
2

_xz

dx [ f(x,)dy

dy [ /(. 7)ds

(O8]
O e — | © e — | C—

4
0
||
5 Jdx [ 1 y)ay
6 Idx If(x,y)dy
-2 ~(x+2)
6 6-y
7 jdy .[f(x,y)dx

0 y—6




2 X
8 [ex [ £ p)dy

-1 x2-2

1 Jax
9 [ax [ 1 y)dy

0 axs?

2 a?
10 [dx [y

0 X

3anava 2. BeluucnuTh JBOMHBIE UHTETPAJIBL.
Ne
2 d d > D : = 13 = 3: = 17 = z

1 gycos xydxdy , ecnu x=1x v 4y 2
2 gxziydedy’eCHH D:x=2,y=x,y=2x

3 ”xzydxdy, ectu D: y=0,y=+2ax—x"
D

. /4 /4
xsinxydxdy,ecmm D: x=1,x=2,y=—,y=—

4 '[J yaxay y p y )

5 ”4yez"ydxdy, ecnu D: XZ%’ x=1,y=In2, y=In4
D

6 ”3yexydxdy,ecmfl D:x+y=0,y=0,x=1
D

7 ”;dxdy,ecmfl D:y=2x,x+y=0,x=3
S 2x+y+1

8 IJ;dxdy,ean D: y=3x,y=x,x=3
5 2x+y+1

9 J..|.(8)cy+18)czy2 xdy , ecnu D : x=l,y=—x2,y=3\/;
D

10 ”(4y+3)dxdy,ecnn D: x+y=2,y=0,y=\/;
D

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUS

3amaHusi, TpPOBEpSEMbIE BPYYHYIO BBIMOJHSIOTCS CTYJCHTaMH CaMOCTOSITEIbHO BO
BHEAYIUTOPHOE BPEMSI, IPH 3TOM HEOOXOANMO MPUBOIUTH B OJIAHKE OTBETOB MOIPOOHBIC PEIICHHS
KaXI0M 3aayll CO BCEMH IPOMEKYTOUYHBIMU BBIYHMCICHUSAMHU. PemieHus 3agad Moryt OBITh
BBITIOJIHEHBI OT PYKH B TETPAAsAX B KJIETKY WJIM HaOpaHbI ¢ MOMOIIBIO pepakTopa ¢opmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojeHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapHaHTa, MPHCHIIACTCS HA TPOBEPKY (HOTO BHIMOTHEHHOTO 33/1aHHSL.

Kpurepun oneHku:

2 Gayna — 3a MPEJAOCTABICHHOE MOJIHOE U 00OCHOBAHHOE PEIICHUE 3a/1a4 ¢ PUBEIEHHBIMH
dbopmynamu 11 pacyéra;

1 Gannm — mpu HANWYUMU HENOYETOB B pelieHUH (OTCYTCTBHH (POPMYT M MPOMEKYTOUHBIX
BBIYHCIICHHN );

0 6ayIOB — IPU OTCYTCTBUH PEIICHUS




7.2.5. 3aganue 5, npoBepsieMoe BPYYHVIO

TunoBble npuMepbI 3aJaHUI

(HauMeHoB8aHUe OYEHOUHO20 CPedCmaa)

Howmep BapuanTa 3a1a4u onpeaessieTcs: C MOMOIIbIO TaOIUIIbI 0 TIepBOi OyKBe OTYECTBA

CTyZIEHTA.
Br10op BapuaHTa 3ajaHus
A, ®, |BM, |B, X, O,
byksa 5 % 10 rLa|4,4,C | E H,II 3 WU, 10| K T, 10 | JI, P
Negap. |1 2 3 4 5 6 7 8 9 10

3anaua 1. [IpeoOpazoBaTh K MOJAPHBIM KOOPJMHATAM U BEIYUCIUTD.

Ne
J‘J‘( 2 2)2 . 2 2 _
1 X +y )dxdy, ecnu D: x +y —x=0, y<x
D
o) ”xyzdxdy ,ecmn D: x*+y° <4y, y>-x
D
3 ”(x2+y2)2dxdy,ecnn D: x*+y*=4, y>0,y>-3x
D
X 2 2
4 ———dxdy,ecim D: x +(y—1) =1, x=0
'[Jsz +y°
5 ”xyzdxdy, ecmu D: x*+y*=4x, x+y>0
D
6 HﬁS—xz—yzdxdy, ectu D: x*+y° =4, x’+y° =1
D
2y 2, .2
7 H ———dxdy, ecnu D: x"+y +2y=0, x>0
S X+ Yy
8 Jj(x—yz)dxdy, eciu D: x*+y° —2x=0
D
9 ”sinw/x2+y2dxdy,eanD: xX>+y 2, x +y <4n’
D
3agayva 2. Pemuts 3agauy.
Ne
! Haiitu maccy nmactunku D, eciu miiotHocTh p = 7x° +2y,
D: x=1, y>0, y’=4x
Haiitu maccy nimacTunku D, eciv miotHoCTs 1 = x°y,
2 2 2
T—6+y7=1, $20, x>0
3 Haiiti Maccy niuacTuHKH D, eci IIOTHOCTh 1 = 3x°y,
D: x*+4y°=4=1, y>0
4 4. Haiit maccy IIacTUHKH D, €ClIN IIIOTHOCTh 4 = 3Xx),




2 2
2 Lo y20, x20
100 25
. 2
Haittu maccy mmactunku D, eciiv oTHOCTh (4 = ,
5 x+y
D: y—-x=0, y-2x=0, x=2
6 Haiiti Maccy muacTuHKy D, ecu IIOTHOCTE 1 = 3x°)°,
D: xy=4, x+y+5=0
- Haittu maccy mmactuHku D, €Ciy INOTHOCTh U = Exy ,
D: y=x’, x=0, y=2-x
Haiitn Mmaccy mimacTuHky D, €ClM INIOTHOCTb (=X Y,
8
D: y=3x, x=3y, x+y=4
9 Haiiti Maccy niuacTuHKH D, ey IIOTHOCTh 1 =3X")",
D: x2+4y2 =4, y>20, x=>0
10 Haittn maccy mimactuHku D, €Ciiv INIOTHOCTh 1 =3x+ y,
D: y=2x, x=2y, xy=2

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS

3amaHusi, TPOBEpSIEMbIE BPYYHYIO BBIMOJNHSIOTCS CTYJCHTaMH CaMOCTOSITEIBHO BO
BHEAYAUTOPHOE BPEMsI, IPH 3TOM HEOOXOJMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHBIC PELICHHUS
KaXIO0M 3aa4yll CO BCEMH IPOMEKYTOYHBIMH BBIYHMCICHUSAMHU. PemmeHus 3amad MoryT OBITh
BBITIOJIHEHBI OT PYKH B TETPaJsaX B KJIETKY HJIM HaOpaHBl ¢ TOMOIIbIO peaakTtopa ¢opmyin. Bee
rpauKu AOKHBI OBITH MOCTPOCHBI B CHCTEME KOOPAMHAT ¢ coOmoAeHueM MacmTaba. B ciydae
PYKOIIUCHOTO BapuaHTa, MPUCHUIACTCS Ha IPOBEPKY (POTO BBIMOJIHEHHOTO 331aHUSI.

Kpurtepun onenkn:

3 Ganna — 3a MPeOoCTaBIEHHOE MOJIHOE U 00OCHOBAaHHOE pEUICHHE 3a/1ad ¢ MPUBEAEHHBIMU
dopmymnamu a7 pacuéra,

2 baya — MpU HATMYUKA HEAOYETOB B pEIICHUH (OTCYTCTBUU (HOPMYIT U MPOMEKYTOUHBIX
BBIYHCIICHUN );

1 Gann — mpy HaJTMYKUK MPABUJILHOTO OTBETA M OTCYTCTBUU PELICHUS 3a1a4;

0 6amIoB — NpU OTCYTCTBUH PEILICHHS.

7.2.6. 3aganue 6, npoBepsgeMoe BPYUYHVIO

(HaumeHoBaHUE OYEHOUHO20 CPedCmBa)

Tunossle NpuMepsbI 3a1aHUM

Homep BapuanTa 3a1a4m onpeAeisieTcsi ¢ MOMOIIBIO TaOIHIIBI TTO TIEpBOM OyKBe (hamuru
CTYyJICHTA.

Br16op BapuanTa 3amanus

A, ®, |B M, |B, X, O,
byksa 5 % 10 rLa|4,4C | E HII 3 I | KT, 10 | JI, P
Nemap. |1 2 3 4 5 6 7 8 9 10

3agayva 1. HaiiTu MOysib M TJIaBHOE 3HAYEHUE apryMEHTa KOMIUIEKCHBIX YHCEJ, 3alUCaTh
3TO YUCJIO B TPUTOHOMETPHUYECKON U TMOKA3aTeNIbHON (hopMax.

Ne DyHKIUU




1 z=4+3i
2 z=3-4;
3 z=-T7+3i
4 z=4-3i
5 z=-2-2i
6 z=-2+2i
7 z=2-5i
8 z=1-1i
9 z=1+1i
10 z=—1-1i
3amava 2. Briaucnure.
Ne
40
[l+i\/§J
1 2) 1-i
(—2+2i)2
2 a) —-1-2i
6) J1—i-A1—-i
(—1+2ij2
3 a) —1-2i
6)3«/1+i-«3/1+i
(—1+2ij6
4 a) —1-2i
6) A=14i-A=1+i
RN
-1+
5 a) (_1_2lj
) Vi Vi
(—1+ij6
6 a) —-1-i

6) A2 +2i-32+2i




( 1+i T
ay\—1-2i

7
6) N—2+2i-A-2+2i
(— 142 I
8 a) -1-2i
) V-2-2i-Y-2-2i
40
(1 +iy2 ]
9 2) —1-i
6) V-3-3i -4-3-3i
40
(1 +i5 )
10 2) 1—i
6) V=3+3i-3=3+3i
3anaua 3. Haliqute 3HaueHue IEHCTBUTENBHON U MHUMOM yacTell (GyHKIUH.
No OyHKIMSA, OTPE3OK
1 w=z-i-z°
2 w:;+ii2
3 w=z—i
4 w=z-72°
5 o= i
z
6 w=zz°
7 w=e"
8 W= 1
z
9 W= z
z
10 w=z"+i
3anava 4. Jlana pyHkus o = z-z% . Haiitn 3HaueHue GyHKIIUY pU 33JaHHOM 3HAYEHHH Z.
Ne DdynKIun
1

z=4+3i




2 z=-T7-3i

3 z==7+3i

4 z=4-3

> 2=-242i

6 z=-2-2i

7 z=2-5i

8 z=1-1

? z=1+1i

10 z=-1-1i
3amauva 5. Havitu Ln z.

Ne z

1 i

2 —1i

3 —1-i

4 3-2i

5 2-2i

6 242i

7 4-4i

8 —4-4i

9 5-5i

10 -5+5i

3anauva 6. [Tonb3ysch ycnousamu Ko — Pumana, BBISICHUTS, SIBISIETCS JIH (DYHKLINS a)(z)
nuddepeHpyeMoii XoTs Obl B OJHON TOYKE.

No HNuTterpanst

=ZZ
1 (0]

2 a):|z|~z




3 w=z-2"

4 0=z

5 w=z-Rez
6 6!):|Z|'Re;
7 w=z-1

8 ®=|z-Imz
9 w=z-Imz
10 o=z +i

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS

3amaHusi, TPOBEpSIEMbIE BPYYHYIO BBIMOJNHSIOTCS CTYJCHTaMH CaMOCTOSITEIBHO BO
BHEAYJAUTOPHOE BPEMsI, IPH 3TOM HEOOXOMMO MPUBOAUTH B OJIaHKE OTBETOB MOAPOOHBIC PELICHHUS
KaXI0M 3a1a4yll CO BCEMH IPOMEKYTOYHBIMH BBIYHCICHUSAMHU. PemmeHus 3amad MoryT OBITh
BBITIOJIHEHBI OT PYKH B TETPaJsaX B KJIETKY HJIM HaOpaHbl ¢ TOMOIIbIO peaakrtopa ¢opmyin. Bee
rpauKH AOKHBI OBITH MOCTPOCHBI B CHCTEME KOOPAMHAT ¢ coOMoAeHueM MacmTaba. B ciydae
PYKOIIUCHOT'O BapuaHTa, MPUCHUIAETCS Ha IPOBEPKY (POTO BBIMOJIHEHHOTO 331aHUSI.

Kpurtepun onenkn:

3 Ganna — 3a MPeroCTaBIEHHOE MOJIHOE U 00OCHOBAaHHOE pEUICHHE 3a/1ad ¢ MPUBEAEHHBIMU
dopmymnamu ams pacuéra,

2 baya — MpU HATMYUHM HEAOYETOB B peIICHUH (OTCYTCTBUU (HOPMYJT U MPOMEKYTOUHBIX
BBIYHCIICHU );

1 Gann — mpu HaTMYKUK MPABUIILHOTO OTBETA M OTCYTCTBUU PELICHUS 3a7a4;

0 6anmioB — NpU OTCYTCTBUH PEILICHHUS.

7.2.7. TunoBble BONpOChl W3 0AaHKa TECTOBBIX 3aJaHUH I NMPOMEKYTOYHOIO H
HTOr0BOI'0 TECTUPOBAHUA

3aganue Nel

Huddepennnanbaoe ypaBHeHHE -0 TOpsiiKa CUMBOJIMYECKH 3aMCHIBACTCS B BHJIE

BriGepute oguH 3 4 BapuaHTOB OTBETA:

F(x,y,y")=0

F(x,y,y.,»")=0



F(y,y,y")=0

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

3aganue Ne2

YactHbIM pemieHneM AuddepeHnnanbHoro ypaBHeHus 1-ro nopsiika apisercs QyHKIus

Bribepute oauH U3 4 BapuaHTOB OTBETA:

y=0(x,c,c,)
y=¢(x,y,c)
y=p(x,c,c;)

y=o(x.c))

3amanne Ne3

JuddepeHnnanbHble ypaBHEHHS CBA3BIBAIOT

BBI6€pI/IT€ HECKOJBKO U3 4 BApUAHTOB OTBCTA:

HE3aBUCHMYIO IIEPEMEHHYIO U UCKOMYIO (DYHKIIHIO
HCKOMYIO (DYHKIIMIO U €€ TIPOU3BOHYIO
HE3aBUCHMYIO IEPEMEHHYI0, HCKOMYIO (DYHKIIMIO U €€ TIPOU3BOTHYIO

POM3BOJIHBIEC (PYHKIIMU PA3THUHBIX TTOPSIKOB

3amanne Ned

Crangaptayio Gpopmy 3anucu HP(X)y+0(0)=0 yyeer ypaBHEHHE

BriGepute oauH U3 4 BapuaHTOB OTBETA:

C pa3,Z[GJI§IIOH_II/IMI/IC$I HepeMeHHBIMI/I
JINHEHHOoe
OJIHOPOJTHOE

bepnymm

3aganmne Ne5



Pemennem nuddepeHanbHoro ypaBHEHUs SBIISIETCS

BriGepute onuH U3 4 BapuaHTOB OTBETA:

YHUCJI0

byHKIUS
npou3BoHas QYHKIIUH

apryMeHT (QyHKIHH

3aganmne Ne6

[MopsinkoM nuddepeHnanbHOro ypaBHEHUS Ha3bIBACTCS

Bri6epute onuH U3 4 BapuaHTOB OTBETA:

HaWBBICITUH TTOPSIOK MMPOU3BOTHON (QYHKITUN
HaWBBICIINHI MOPSIOK MEPEMEHHOM X
HAMBBICIINHN MOPSIOK PYHKIIUH ¥

YHUCIIO MPOU3BOJHBIX, BXOAAIINX B YPABHCHUC

3aganmne Ne7

C momo1IpIo Mo ICTaHOBKU r=uv pemiaercs AuddepeHnnaibHOoe ypaBHEHUE

BriOepute HECKOMBKO U3 4 BApUAHTOB OTBETA:

C paB,Z[GH}IIOH_II/IMI/ICH HepeMeHHHMI/I
JIMHENHOE
OJHOPOIHOE

bepnymm

3aganmne Ne8

vi=r (1;1]
JuddepennnanbHoe ypaBHEHUE BUA X/ sBnsieTcs ypaBHEHUEM

Bri6epute ouH 13 4 BapuaHTOB OTBETA:

C pasaCiIdromUMUCA IMICPECMCHHBIMU

OJTHOPOJTHOE



B NOJHBIX AuddepeHnnanax

JINHEHOoe

3aganmne Ne9

JuddepennnanbHoe ypaBHEHUE BUIA Pi(x)Q(y)dx +Py(x)0,(y )dy =0 ABJIAETCS
ypaBHEHUEM

Bribepute oauH U3 4 BapuaHTOB OTBETA:

C pasaCiIdrOmUMUCA IICPCMCHHBIMU
OTHOPOAHBIM
B MOJTHBIX A depeHinanax

JIMHENHBIM

3amanne Nel(

JuddepeHnnanbHOe ypaBHEHHE MTEPBOTO MOPSIKA PEIIACTCS ¢ TTOMOIIBIO

BriGepute oauH U3 4 BapuaHTOB OTBETA:

OJIHOKPATHOTO MHTETPUPOBAHHS
Qg epeHIMpoBaHUs
JIBYKPaTHOTO HHTEIPHPOBAHUS

JBYKpATHOTO U dHepeHInpoBaHms

3aganue Nell

JlnddepeHuranbHoe ypaBHeHne Bixa - (v:p)dx + Qs y)dy =0 gpgeres ypaBHECHHEM

Bribepute oauH U3 4 BapuaHTOB OTBETA:

C pa3AeISIONIMMUCS TIEPEMEHHBIMU
OTHOPOJAHBIM
B MOJTHBIX AuddepeHinanax

JIMHEHHBIM

3amanue Nel2



—=u
C nomoIibIo MOJCTAHOBKA X peliaercs ypaBHEHHE

Bribepute oauH 13 4 BapuaHTOB OTBETA:

C pasaCiIdromUMUCA ICPCMCHHBIMU
OJTHOPOJTHOE

B MOJTHBIX A depeHinanax

JIMHENHOE
3amanne Nel3
d
= £ ()
HuddepennmanpHoe ypaBHEHHE BUIA L) SIBJSICTCSl yDAaBHCHHEM

BriGepute oauH U3 4 BapuaHTOB OTBETA:

C pa3AeISIONIMMUCS TIEPEMEHHBIMU
OJTHOPOJTHOE
B MOJTHBIX AuddepeHinanax

JINHEHHOoe

3amanue Nel4

O6mmM pemenreM nudQepeHInanbHOr0 ypaBHEeHUsI 1-0r0 mopsaka sBisieTcs: G yHKITHA

BriGepute oauH U3 4 BapuaHTOB OTBETA:

y=f(xy)
y=o(x,c)
y=o(x,c,)
y=o(x)

3amanue Nel5

Ecnu npn yMHOKEHUH Ka)KJJ0T0 apryMeHTa ()YHKIIMH Ha IPOU3BOJIBHBIM MHOXKHUTEIb A BCS

n — n .
(GyHKIMS yMHOKaeTCs HA A" pe SAxA-9)=2" f(59) 16 970 nuddepernuansHoe
ypaBHEHHE



Bribepute oauH U3 4 BapuaHTOB OTBETA:

C pasaCiIdromUMUCA IMICPECMCHHBIMU
OJTHOPOJTHOE
B MOJTHBIX AuddepeHinanax

JIMHENHOE



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS

JUCIUIITHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne

' Bomnpocsl Kk 3k3ameny

1 Kakue ypaBHeHus Ha3piBatoTcs auddepenunansueiMu. [Ipumep.

2 Urto Ha3wBatoT pemenneM nuddepeHmansHoro ypasaenus. [Ipumep

3 Urto Ha3pIBAIOT HAYAJIBHBIMH YCIOBHIMHU 1151 iU depennnansaoro ypasHenus. [Ipumep

4 UTto Ha3wIBaIOT OOIIMM penieHreM s qudGepeHnrarIbHOro ypaBHEHUs (N-0T0 OPSIIKa)

5 Teopema Komm o cymecrBoBanun peuieHus auddepeHnuanibHoro ypaBHeHus 1-oro
MopsIKa

6 Jubdepennmanbapie ypaBHEHUS 1-0T0 MOPSIIKA C pa3AeISIONIMMUCS TEPEMEHHBIMHU.

7 Opnnopoansie /1Y 1-ro nopsiaxa.

8 Jluneitnpie 1Y 1-ro nopsiaka.

9 Ypasuenust bepnyiim.

10 | YpaBuenus B moiHbIX quddepennmnanax

11 | YpaBHenus Jlarpanxka u Knepo.

12 | dudbdepennmanbapie ypaBHEHHs 2-0T0 MOPSAKA, TOMYCKAIOIINE TOHMKEHHUE MopsaKa 1-oro
TUIIA ¥ METOJ OTBICKAHMS UX PELICHHUS.

13 | Auddepenunanbabie ypaBHEHHUS 2-0T0 TOPSIIKA, TOMYCKAIOIIKE MTOHKEHHE TOPsIIKa 2-0r0
THIA U METOJ OTBICKAHUS UX PEIICHHUS.

14 | Auddepenunanbabie ypaBHEHUS 2-0T0 TOPSIIKA, TOMYCKAIOIINE IIOHIKEHUE opsiaKa 3-ero
THIA U METOJ OTBICKAHUS UX PEIICHHUS.

15 | Jluneiiuble omHOponHBIE MU EepeHaTbHbIe YPAaBHEHUS N-Or0 IMOPSAIKa, CBOWCTBA €ro
pELICHHUIA.

16 | Ctpykrypa obuero pemenust JJOY n-oro nopsika.

17 | Onpenenenure JUHEHHON 3aBUCHUMOCTH (YHKIHK. YCIOBHUS JIMHEHMHOW 3aBUCUMOCTH W
JTUHEIHHON HE3aBUCUMOCTH JIBYX (YHKITUH.

18 | Onpenenurens BpoHCKOro v €ro CBOMCTRBA.

19 | Jluneiinbie ogHOpOAHBIE MU PEepeHITMATBHBIC YPABHEHHS BTOPOTO MOPSIAKA C TOCTOSHHBIMU
KO3 PHUIHEHTaAMH.

20 | Ctpykrypa oOIIero pemieHus JUHEHHBIX OJHOPOAHBIX AU EepeHINATBLHBIX YpPaBHEHUS
BTOPOTO MOPSIIKA C TOCTOSHHBIMU KO3 (QUITMEHTAMH.

21 | XapakTepucTUueckoe ypaBHEHUE I JIMHEHHBIX OJHOPOIHBIX AU epeHIInaTbHBIX
ypaBHEHHsI BTOPOTO MOPSAIKA C TOCTOSTHHBIMU KO3 PHIIEHTaMH.

22 | Bug oOmiero perieHus TUHEWHBIX OJHOPOIHBIX JAU(GdEepeHITNaTIbHbIX YPaBHEHUS BTOPOTO
nopsiika € TMOCTOSHHBIMH ~ Kod(puumeHTamMu Uil CiIydaeB, KOrjJa  KOpHHU
XapaKTePUCTHUECKOTr0 ypaBHEHUS IeHCTBUTEIbHBIE PA3IMYHbIC YHCIIA.

23 | Bun oOmiero pemeHus TUHEHHBIX OJHOPOIHBIX TU((PEpEeHIMATbHBIX YPaBHEHUS BTOPOTO
MopsAgKa €  TOCTOSIHHBIMH — KOO(QQUIMEeHTaMH  JUis  CIy4yaeB, KOrjJa  KOpHH
XapaKTEpUCTHUUECKOI0 YpaBHEHUS IEHCTBUTEIbHBIE OJJUHAKOBBIE YHCIIA.

24 | Bug oOmiero perieHus JUHEWHBIX OJHOPOJHBIX JU(dEepeHITnaTIbHbIX YPaBHEHUS BTOPOTO
nopsiika € TMOCTOSHHBIMH  Kod(puumeHTamMu U1l CiIydaeB, KOrJa  KOpHHU
XapaKTePUCTHUUECKOr0 ypaBHEHUS! KOMIUIEKCHBIE YHCIIA.

25 | Jlu"elinple HeOAHOPOAHBIE AU PepeHnaTbHbIe YPaBHEHHS N-0T0 MOPSIKA.

26 | Ctpykrypa o0I1ero pemeHus JIMHEHHBIX HEOJTHOPOIHBIX MU hepeHINaTbHBIX YPABHEHUS N-
Oro TMOpsIJIKA.
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Meton Bapuanuu TNPOM3BOJIBHBIX IIOCTOSIHHBIX ISl OTBICKAHHMS 4YAaCTHOTO PELICHMS
JMHEWHOTO HEOJHOPOAHOTO MU (EepEeHIINATLHOTO YPaBHEHUsI BTOPOTO OPSIJIKA.

28 |IlpaBas wacte cnemuansHoro Buga JIHAY 2-oro mnopsaka ¢ MOCTOSSHHBIMH
KOd(QPHUIIHEHTaAMH.

29 | Meron HeompeneneHHBIX KOAID(PUIIMEHTOB IS  OTBICKAHWS YaCTHOTO  PEIICHUS
HEOJJHOPOJHOTO JIMHEHHOTO AU depeHnnanbHOro ypaBHEHUST BTOPOTO MOPsAKa C MpaBon
YacThIO CIIEIIMAIIBHOTO BUJIA.

30 | Ilonarue unTerpampHoi cymmon ¢pynkuuu f(X,y) 3ajaHHo# Ha 1ByMepHOU obnactu D

31 | JIBOitHOM MHTErpas U €ro reOMETPUYECKUN CMBICT.

32 | CoiicTBa ABOMHOr0 HHTETpasia

33 | JIBykpatHbiii uHTErpas. CBOMCTBA IBYKpaTHBIX MHTEIPAJIOB.

34 | BeruucieHue IBOMHOTO MHTETpaja ¢ MOMONIBIO ABYKPATHOIO.

35 | BeluncieHue ABOWHOTO MHTETpajla B IPSIMOYTOJbHOM CHCTEME KOOPAMHAT.

36 | Beruucienue IBOMHOTO MHTETpaja B MOJSIPHONU CUCTEME KOOPAMHAT.

37 | Beruucnenue miomaaei miockux Guryp u 00beMoB Tel ¢ TOMOIIBIO IBOHHOTIO HHTErpaa.

38 | Beruncienne Maccol IJIACTUHKH, KOOPAMHAT IIEHTPA TSHKECTH TIIOCKOW (GUTYPBHI.

39 | IlonsiTue uHTErpaIbHON CymMMoOl pyHKIMH f(X,y,Z) 3alaHHON HA TPEXMEPHOU 00IacTH

340 | TpoiiHOl MHTETpaJl, CBOWCTBA TPONHBIX UHTETPAJIOB.

41 | TpoitHOI UHTETpAT U ero (PU3NYECKUIA CMBICI.

42 | Tpexxpatsblil uHTErpan. CBoOMCTBAa TPEXKPATHOTO MHTETPaIA.

43 | CBs3b TPOMHOTO U TPEXKPATHOTO MHTETpaa.

44 | BeluucieHue TpOMHOTO MHTErpaja B IPSIMOYTOJIbHOM CUCTEME KOOPIMHAT.

45 | BelunuciaeHue TpOMHOTO MHTErpaia B UJIMHIPUYECKUX KOOPAMHATAX.

46 | BeruuciaeHnue TpoHHOTO HHTErpajia B ChepUIECKUX KOOPIUHATAX.

47 | Beruncnenue obbema Tesa ¢ IOMOILIbI0 TPOWHOTO HHTErpaja

48 | BelunciaeHne Macchl Tejaa ¢ TOMOIIBIO TPOMHOTO MHTErpaia

49 | BeluucneHne KOOpAuHaT LIEHTPpa Macc C IOMOILBIO TPOMHOTIO HHTErpaJia

50 | Onpenenenne KOMIJIEKCHOTO yucia. KoMIIeKCHast I0CKOCTb.

51 | JleficTBuS HaJ KOMIUJICKCHBIMHU YHCIIaMU B alreOpandeckoi hopme.

52 | TpuroHomerpuyeckas (opMa KOMIUIEKCHOTO YHCIIA.

53 | JleiicTBUs HaJl KOMIUIEKCHBIMH YHCJIaMHU B TPUTOHOMETPHUECKOU popme.

54 | Iloka3zarenbHas (hopMa KOMIIEKCHOTO YHUCIIA.

55 | JleiicTBUs HaJl KOMIUIEKCHBIMH YHCJIaMU B TTIOKa3aTeIbHOU (hopme.

56 | llonsTue GyHKIIMN KOMITJIEKCHOTO MIEPEMEHHOTO.

57 | Crenennas u nokasarenbHass OKII. CpoiicTBa GyHKIHIA.

58 | Tpuronomerpuueckue OKII. CpoiicTaa.

59 | O6parnbie Tpuronomerpudeckre OKII.

60 | Jlorapudmuueckas OKII. CpoiicTra.

61 | IuddepenmupoBanue OKII. Ycnosus Komu-Pumana.




7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

®opma
NpoBeIeHUs
Cemectp . Kpurepuu u HOpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTalu
Crynent Habpan 80-100 6anmoB
COTIIUIHOY
110 pe3yJIbTaTaM OCBOSHHSI Kypca
Crynent Habpan 60-79 6amioB mo
(«Xoporo» €3yJIbTaTaM OCBOCHHS Kypca
3 DK3amMeH pe3y P

Crynent Habpan 40-69 6amioB o

«yIIOBJIETBOPUTEIHHOY
pe3yabTaTaM OCBOCHHS Kypca

Crynent HaOpan menee 40 6amioB

«HEYJIOBIICTBOPUTEIHHO
110 pe3yJIbTaTaM OCBOSHHSI Kypca




8.1. O0s13aTesibHAA IUTEpPATYypa

8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (y4eOHUK, ydeOHOE
nocooue, yaeoHo-
MeToaHuUYecKoe nmocoomue,
NPaKTHKYM, JAp.)

T'ox m3panus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HanmenoBanne OB5C

Iumaues B.C.

Bricmas matemaruka : yueoHuk / B.C.
Iumaues. — Mocksa : UH®PA-M, 2019.
— 479 c. — (Boicmiee oOpazoBanue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmias matemaTuka : yuebnuk / C.B.
PxxeBckuii. - Mocksa : Uudpa-M ;
Znanium.com, 2018. - 814 c. - (Beicuiee
oOpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexkTpoHHbIi. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuk

2018

OBC
“ZNANIUM.COM”

Hanaumnos FO.M.,
XKypbenko JL.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JL.H. , HuxonoBoii I'".A. .

Maremaruka : yue6. mocooue /

FO.M. Manunos, JI.H. Xypbenko,

I'.A. Huxonosa, H.B. Huxonosa, C.H.
Hypuesa ; nox pen. JI.H. XKyp6enko,

I'.A. HuxonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaBpuar). - TekcT : 3IEeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”

Hertspera O.M.,
Kypb6enko JL.H.,

MaremaTriKka B IprMepax M 3aj1adax : yuco.
nocobue / O.M. [lertspesa, JI.H.

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”




Tun (y4yeOHUK, ydeOHOE

KoanuecTBO B

Ne nocodoue, yue0Ho- HAY4YHOM
ABTOpPBI, COCTABUTEJH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauUYecKoe nmocooue, ouoéauorexe /
NPaKTHKYM, Ap.) HaumenoBanue 36C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpaszoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonosiHMTE/ILHAS JIMTEPATYPa
Tun (yueOHunk, yuedHoe KO‘HH%CTEO i
Ne nocodoue, yue0Ho- HayHHoH
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) I'ox n3nanusa ouoauorexe /
n/n MeToauUYecKoe nmocooue,
NpaKTHIYM, 2p.) HaumeHoBaHue
IbC
1 | Ky3uenos JLA. COOpHHUK 3a1aHUI IO BBICIICH MaTeMaTHKe. VYuebHoe nmocobue 2015 3BC
Tumnoselie pacueTs : yaeOHOE Tocodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IletepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texcr :
AJICKTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAS
cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (narta
obpamenus: 25.10.2019). — Pexum
JIOCTyMa: JIsl aBTOPH3. MOJIb30BaTeNel
2 | ®dwmnosa E.E., CepreeBa | MatemaTtuka: Yue6noe nocooue / E.E. YuebHoe mocobue 2015 ObC
J.B., Cnoboxackas U.H. ®dununosa, /[.B. Cepreena, “ZNANIUM.COM”
H.H.Cnoboxackas - Bonorma: BUITD ®CHUH
Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekTpoHHbIi. - URL:




Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, y4e0HoO- HayHou
ABTOpPBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) I'ox n3nanus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumeHoBaHue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. 1., Briciias matemaruka. Yacts 1 : yuebHoe YuebHoe nmocobue 2016 3BC
EpmakoBa I'. M., nocobue / B. U. benoycoga, I'. M. “IPRbooks”

Muxanesa M. M. [u 1p.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii henepanbHbIi
yausepcureT, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcT :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOImoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPU3UP. TIOIb30BaTENEH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U MH(GOPMANMOHHBIX CHPABOYHBIX
cHCTEM

- Web of Science [DnekTpoHHBIH pecypc] : MyJIbTHIUCUMIUIMHAPHAS pedepaTuBHas Oasza
nanubix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum noctyma : apps.webofknowledge.com.
— 3aru1. ¢ 3kpaHa. — 3. pyc., aHri.

- Scopus [DnexTpoHHBIA pecypc] : pedepatuBHas 0a3a manHeix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHri.

- Elibrary [OnexTpoHHBIN pecypc]| : HaydHas 3JeKTpoHHas OmOimorteka. — Mocksa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3aru. ¢ skpana. — f3. pyc., aHri.

- Springer Link [OnextponHsIii pecypc] : [6a3a manHbIX]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryma : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHri.

- Science Direct [DneKkTpoHHBIN pecypc]| : KOJIJIEKIHS 3JICKTPOHHBIX KHHUT HM3aTEIhCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna : sciencedirect.com. — 3ari. ¢ sKpaHa. —
S13. anrm.

- NEICON [DnexTpoHHBIi pecypc] : 27eKTpOHHAs MH(OpMAIHS : apXUB HAyYHBIX )KYPHAJIOB.
— Mocksa : HOMUKOH, 2002— . — Pexxum goctyna : neicon.ru/resources/archive. — 3ari. ¢ skpana. —

S3. pyc., aHriL.

8.4. Ilepeuenb MpOrpaMMHOro odecrnevyeHust

0 PexBu3HuTHI 1Or0OBOpa
N HanmenoBanue 110 ¢ 3 joro ? P
n/n (nara, HOMep, CPOK AeMCTBUA)
1 Windows OeccpouHast
2 Office Standart OeccpouHas

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U

Ne APp. 00bEKTOB /IJIsl IPOBeIeHUs

I/ | NPaKTHYeCKHX U JJA00PAaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSATEILHON

padoThl 00y4aromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Aynutopus BeOKOH(pEPEHITHIA. DKpaH TEJICBU3UOHHBIH, mupmMma,
VYuebHas ayAUTOpUS IS IPOBEJCHUS 3aHATUI | TIPOKEKTOP Ha IITaTUBE. CTOII
JIEKIMOHHOTO TUMA. YueOHasi ayAUuTOpHs AJS | IPErnoAaBaTeIbCKui, CTYN
MIPOBEACHUS 3aHATUNA CEMUHApPCKOIO THUIA. | IIPEIOJAaBATEIbCKUM, TpaHCIIapaHT-

VYyeOnast  ayauTopusi AN KypCOBOIO | MEpeTSKKa, CHCTEMHBIH OJIOK.
1 MPOEKTUPOBAHUSA  (BBIIOJIHEHUS KYPCOBBIX
pabor). YueOHast ayauTopust ISl TPOBEICHUS
IpYIIIOBBIX n HWHAUWBUAYAJIbHBIX
KOHCyNbTallui  YueOHass ayauTopust IS
IMPOBCACHUA 3aHITUN TCKYIICTO KOHTPOJISAL U
npomexxyrounou arrectanuu (YJIK-810).

’ [Tomemienne s camocTosiTeNnbHOW paboThl | CTOJBI yUSHHUECKHUE, CTYIIbs YUEHHUECKHE,
crynentoB (I'-401). I1K ¢ Beixom0M B ceTb HTEpHET
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